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PREFACE

Visual Basic (VB) has become such a popular programming language for sev-
eral reasons. VB is easy to learn. which makes it an excellent tool for under-
standing elementary programming concepts. In addition. it has evolved into
such a powerful and popular product that skilled Visual Basic programmers are
in demand in the job market.

Visual Basic is fully object-oriented and compatible with many other
languages using the .NET Framework. This book incorporates object-oriented
concepts throughout, as well as the syntax and terminology of the language.

Visual Basic is designed to allow the programmer to develop applications
that run under Windows and/or in a Web browser without the complexity gener-
ally associated with programming, With very little effort, the programmer can
design a screen that holds standard elements such as buttons, check boxes, radio
buttons. text boxes, and list boxes. Each of these objects operates as expected,
producing a “standard” Windows or Web user interface.

About This Text

This textbook is intended for use in an introductory programming course, which
assumes no prior knowledge of computer programming. The later chapters are
also appropriate for professional programmers who are learning a new language
to upgrade their skills.

This text assumes that the student is familiar with the Windows operating
environment and can use an Intemet browser application.

Approach

This text incorporates the basic concepts of programming. problem solving and
programming logic. as well as the design techniques of an object-oriented.
event-driven language. VB is a fully object-oriented language. which includes
inheritance and polymorphism. Object-oriented programming (QOP) is intro-
duced in Chapter 1. and its features appear in every chapter of the book.

Chapter topics are presented in a sequence that allows the programmer to
learn how to deal with a visual interface while acquiring important program-
ming skills such as creating projects with objects, decisions, loops, and data
management.

A high priority is given to writing applications that are easy for the user to
understand and to use. Students are presented with interface design guidelines
throughout the text.



TEXT FEATURES

OBJECT-ORIENTED CONCEPTS

are presented throughout the text to offer
students an introduction to object-oriented
design before learning to create their own
classes.
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FEEDBACK QUESTIONS

give students time to reflect on the
current topic and to evaluate their

understanding of details.

TIPS

in the margins help students avoid
potential trouble spots in their
programs and encourage them to
develop good programming

habits.
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provide continuing-theme exercises that
may be used throughout the course,
providing many opportunities to expand
on previous projects.




FOR THE STUDENT
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STUDENT DATA

available on the text's Web
site offers a debugging
project, database files for the
programming exercises and
case studies, graphics, and
sound files.
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FOR THE INSTRUCTOR

_INSTRUCTOR WEB SITE

includes: Instructor's Manual with teaching hints,
outlines, and a matrix of the chapter features
required for each programming exercise;
PowerPoint Slides; Testing Files (using EZ Test
and in Word files); as well as Solutions to End-
of-Chapter Exercises.
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POWERPOINT PRESENTATIONS

provide instructors with complete, detailed
! presentations that walk students through the
' important concepts covered in each chapter.
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Changes in This Edition

This revision of the text is based on Visual Basic Professional 2010. VB 2010
provides for elimination of the line continuation character under most circum-
stances. The array and object initializers also have been improved.

The narrative, step-hy-step exercises, screen captures, and appendices
have all been updated to VB 2010, The screen captures are all based on
Windows 7. A section covering collection objects has been added to the chap-
ter on arrays.

Features of This Text

Each chapter begins with identifiable objectives and a brief overview. Numer-
ous coding examples as well as hands-on projects with guidance for the plan-
ning and coding appear throughout. Thought-proveking feedback questions
give students time to reflect on the current topic and to evaluate their under-
standing of the details. The end-of-chapter items include a chapter review,
ruestions, programming exercises, and four case studies.

Chapter 1, “Introduction to Visual Basic 2010," introduces
Microsoft’s Visual Studio integrated development environment (IDE). The
single environment is used for multiple programming languages. A step-
by-step program gets students into programming very quickly (quicker
than most books). The Printl’orm control is included to allow students to
easily submit screen captures of the form at run time. The chapter
introduces the OOP concepis of objects, properties, methods, and events.
The elements of debugging and using the Help system are also introduced.

Chapter 2, “User Interfuce Design,” demonstrates techniques for
good program design, including making the interface easy for users as
well as guidelines for designing maintainable programs. Several controls
are introduced, including text boxes, rich text boxes, masked text boxes,
group boxes, check boxes. radio buttons, picture boxes, and the new
Shape and Line controls.

Chapter 3, “Variables, Constants, and Caleulations.”™ presents the
concepls of using data and declaring the data type. Students learn to
follow standards to indicate the data type and scope of variables and
constants and always to use Option Strict, which forces adherence to
strong data typing.

Error handling is accomplished using structured exception handling.
The Try/Catch/Finally structure is introduced in this chapter along
with caleulations. The student leams to display error messages using the
MessageBox class and also learns about the OOP concept of overloaded
constructors.

Chapter 4, “Decisions and Conditions,” introduces taking alternate
actions based on expressions formed with the relational and logical
operators. This chapter uses the If statement to validate input data.
Multiple decisions are handled with both nested If statements and the
Select Case structure.

E

[ 3



r R E F A C E

The debugging features of the IDE are covered. including a step-by-
step exercise that covers stepping through program statements and
checking intermediate values during execution.

Chapter 5, “Menus. Common Dialog Boxes, Sub Procedures.
and Function Procedures,” covers the concepts of writing and calling
general sub procedures and function procedures. Students learn to
include both menus and context menus in projects, display the Windows
common dialog boxes, and use the input provided by the user.

Chapter 6, “Multiform Projects,” adds splash forms and About forms
to a project. Summary data are presented on a separate form. The Friend
keyword is introduced.

Chapter 7, “Lists, Loops, and Printing,” incorporates list boxes and
combo boxes into projects, providing the opportunity to discuss looping
procedures and printing lists of information. Printing is accomplished

in .NET using a graphics object and a callback event. The printing
controls also include a Print Preview, which allows students and
instructors to view output without actually printing it.

Chapter 8, “Arrays and Collections,” introduces arrays, which follow
logically from the lists covered in Chapter 7. Students learn to use single- and
multidimension arrays. table lookups, arrays of structures. and collections.

Chapter 9, “Web Applications,” introduces Web applications using
Web Forms. Students learn to design and develop simple Web
applications that consist of Web pages that execute in a browser
application. Multiple-page Web sites are covered along with validator
controls and an introduction to state management.

Chapter 10, “Database Applications,” introduces ADO.NET. which
is Microsoft’s latest technology for accessing data in a database. This
chapter shows how to create binding sources, table adapters, and
datasets. Programs include accessing data from both Windows Forms and
Web Forms. Students learn to bind data tables to a data grid and bind
individual data fields to controls such as labels and text boxes. LINQ) is
used to query system processes.

Chapier 11, “Data Files,” presents the VB ohject-oriented techniques
for data file handling. Students learn to save and read small amounts of data
using the My object and using streams. The StreamWriter and StreamReader
objects are used to store and reload the contents of a combo box.

Chapter 12, “00P: Creating Objeci-Oriented Programs,”
explains more of the theory of object-oriented programming. Although we
have been using OOP concepts since Chapter 1, in this chapter students
learn the terminology and application of OOP. Inheritance is covered for
visual objects (forms) and for extending existing classes. The samples are
kept simple enough for an introductory class.

Chapter 13, “Graphics, Animation, Sound, and Drag-and-
Drop.” covers the classes and methods of GDI+. The chapter covers
graphics objects, pens, and brushes for drawing shapes and lines.
Animation is accomplished using the Timer control and the SetBounds
method for moving controls. My.Computer. Audio.Play is used to provide
sound. and drag-and-drop events are used to transfer the contents of a
text box to a list box and to move images.

xi



Chaprter 14, “Additional Topics in Visual Basic,” introduces some
advanced VB topics. This final chapter covers validating user input using
Error Providers and the Validating event of controls. Students learn to
create applications using multiple document interfaces (MDI). create
toolbars and status bars using ToolStrip and StatusStrip controls, and add
Web content to a Windows Form using the WebBrowser control. The code
snippet feature is introduced. Reading and writing XML text files is
covered using the new XML literals and using LINQ.

An introduction to Windows Presentation Foundation (WPF) includes
using WPF interoperability with a standard Windows Form and creating a
'WPF Form project.

The appendices offer important additional material. Appendix A holds
the answers to all Feedback questions. Appendix B covers methods and
functions for math, string handling, and date manipulation. In OOP style,
most actions that were formerly done with functions are now accomplished
with methods of the Math class and String class.

Appendix C, on mastering the Visual Studio environment, is based on
the NET IDE and includes instructions for using snap lines for form
design. Appendix D discusses security issues for both Windows and Web
programming.
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TO THE STUDENT

The best way to leam to program in Visual Basic is to do it. If you enter and run
the sample projects, you will be on your way to writing applications. Reading
the examples without trying to run them is like trying to learn a foreign lan-
guage or mathematics by just reading about it. Enter the projects. look up your
questions in the extensive MSDN Help files. and make those projects run.

Installing Visual Basic

For the programs in this text, you need to install the NET Framework, Visual
Basic. and the MSDN (Microsoft Developers Network) library, which contains
all of Help and many instructive articles. You do not need to install C++ or C#.

You can download the Express Edition of Visual Basic and Visual Web
Developer from msdn.microsoft.com/express. Using these two products, you
can complete most of the exercises in this text.

Format Used for Visual Basic
Statements

Visual Basic statements, methods. and functions are shown in this font. Any
values that you must supply are in italics. Optional items are in [square
brackets|. Braces and a vertical bar indicate that you must choose one or the
other value {one | other}.

Examples

Const Identifier [As Datatype] = Value
Do {While | Until} Condition

As you work your way through this textbook. note that you may see a sub-
sel of the available options for a Visual Basic statement or method. Generally.
the options that are included reflect those covered in the chapter. If you want to
see the complete format for any statement or all versions of a method. refer to
Help.

J.C.B.
ACM.
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C H A P T E R

Introduction to Visual

Basic 2010

al the completion of this ehapter. you will he able to ...

Describe the process of visual program design and development.

2. Explain the term object-oriented programming.

"

3. Explain the concepts of classes. objects, properties, methods, and

eventis.
i. List and describe the three steps for writing a Visual Basic project.
5. Describe the various files that make up a Visual Basic project.
6. Identify the elements in the Visual Studio environment.
7. Define design time, run time, and debug time.
$. Write. run. save, print. and modify your first Visual Basic project.
9. Identify syntax errors. run-time errors, and logic errors.
10. Use AutoCorrect to correct syntax errors.

11. Look up Visual Basic topics in Help.
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Writing Windows Applications with Visual Basi

Using this text. you will learn to write computer programs that run in the
Microzoft Windows environment. Your projects will look and act like standard
Windows programs. You will use the tools in Visual Basic (VB) and Windows
Forms to create windows with familiar elements such as labels, text boxes. but-
tons, radio buttons, check boxes, list boxes, menus. and scroll bars. Figure 1.1
shows some sample Windows user interfaces.
Figure 1.1

7 - — Graphical user interfaces for
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Beginning in Chapter 9. you will create programs using Web Forms and
Visual Web Developer. You can run Web applications in a browser such as
Internet Explorer. Google Chrome, or Mozilla Firefox, on the Intemet. or on a
company intranet. Figure 1.2 shows a Web Form application.

You also will become acquainted with Microsoft’s new screen design tech-
nology, Windows Presentation Foundation (WPF). which is covered in Chapter 14.
WPF uses its own designer and design elements. which are different from those
used for Windows Forms.
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The Windows Graphical User Interface

Microsoft Windows uses a graphical user interface. or GUI (pronounced
“gooey™). The Windows GUI defines how the various elements look and function.
As a Visual Basic programmer, you have available a toolbox of thege elements.
You will create new windows, called forms. Then you will use the toolbox to add
the various elements, called controls. The projects that you will write follow a
programming technique called object-oriented programming (OOP).

A Web Form application created
with Visual Web Developer.

running in a browser.

Programming Languages—Procedural, Eve

and Object Oriented

There are literally hundreds of programming languages. Each was developed to
solve a particular type of problem. Most traditional languages. such as BASIC, C.
COBOL, FORTRAN. PL/. and Pascal, are considered procedural languages. That
is, the program specifies the exact sequence of all operations. Program logic deter-
mines the next instruction to execute in response to conditions and user requests.

The newer programming languages. such as Visual Basic, C#. and Java, use
a different approach: object-oriented programming. As a stepping stone between
procedural programming and object-oriented programming, the early versions of
Visual Basic provided many (but not all) elements of an object-oriented language.
For that reason, Microsoft referred to Visual Basic (version 6 and earlier) as an
event-driven programming language rather than an object-oriented language. But
with Visual Studio, which includes Visual Basic, C#. and F#, we have pro-
gramming languages that are truly object oriented. (Another language, C++. has
elements of OOP and of procedural programming.) F#, introduced in 2007,
applies the object-oriented paradigm to scripting langnages for cross-platform
development.
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In the OOP and eventi-driven model. programs are no longer procedural.
They do not follow a sequential logic. You. as the programmer, do not take
control and determine the sequence of execution. Instead, the user can press
keys and click various buttons and boxes in a window. Each user action can
cause an event to oceur, which triggers a Basic procedure that you have written.
For example, the user clicks on a button labeled Calculate. The clicking causes
the button’s Click event to occur, and the program automatically jumps to a
procedure you have written to do the calculation.

The Objeet Model

In Visual Basic you will work with ebjeets. which have properties. methods,
and events. Each object is based on a class.

Objects

Think of an object as a thing, or a noun. Examples of objects are forms and con-
trols. Forms are the windows and dialog boxes you place on the screen; controls
are the components you place inside a form. such as text boxes. buttons, and
list boxes.

Properties
Properties tell something about or control the behavior of an object, such as its
name, color, size. or location. You can think of properties as adjectives that de-
scribe objects.

When you refer to a property. you first name the object, add a period, and
then name the property. For example. refer to the Text property of a form called
SalesForm as SalesForm. Text (pronounced “sales form dot text™).

Methods

Actions associated with objects are called methods. Methods are the verbs of
object-oriented programming. Some typical methods are Close, Show. and
Clear. Each of the predefined objects has a set of methods that you can use.
You will leam to write additional methods to perform actions in your programs.

You refer to methods as Objeet.Method (“objeet dot method™). For exam-
ple. a show method can apply to different objects: BillingForm. Show shows
the form object called BillingForm: ExitButton. Show shows the button object
called ExitButton.

Evenis
You can write procedures that execute when a particular event occurs. An event
occurs when the user takes an action, such as clicking a button, pressing a key.
scrolling, or closing a window. Events also can be triggered by actions of other
objects. such as repainting a form or a timer reaching a preset point.
Classes
A class is a template or blueprint used to create a new object. Classes contain
the definition of all available properties, methods, and events.

Each time that you create a new object, it must be based on a class. For ex-
ample, you may decide to place three buttons on your form. Each button is based
on the Button class and is considered one object, called an instance of the class.

Each button (or instance) has its own set of properties. methods. and events. One
button may be labeled *OK". one “Cancel”. and one “Exit”. When the user
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both properties and methods. m
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clicks the OK button. that button’s Click event occurs: if the user clicks on the
Exit button, that button’s Click event occurs. And, of course, you have written
different program instructions for each of the buttons’ Click events.

An Analogy

If the concepts of classes, objects. properties, methods, and events are still a
little unclear, maybe an analogy will help. Consider an Automobile class.
When we say automobile, we are not referring to a particular auto, but we know
that an automobile has a make and model, a color, an engine, and a number of
doors. These elements are the properties of the Automobile class.

Each individual auto is an object, or an instance of the Automobile class.
Each Automobile object has its own settings for the available properties. For
example, each object has a Color property, such as MyAuto.Color = Blue and
YourAuto.Color = Red.

The methods, or actions. of the Automobile class might be Start,
SpeedUp, SlowDown. and Stop. To refer to the methods of a specific object of
the class, use MyAuto.Start and YourAuto.Stop.

The events of an Automobile class could be Arrive or Crash. In a VB pro-
gram you write procedures that specify the actions you want to take when a par-
ticular event occurs for an object. For example, you might write a procedure for
the YourAuto.Crash event.

Note: Chapter 12 presents object-oriented programming in greater depth.

Microsofi’s Visual Studio

The latest version of Microsoft’s Visual Studio. called Visual Studio 2010,
includes Visual Basic, Visual C++, Visual G# (C sharp), Visual F# (F sharp),
JSeript, and the .NET 4 Framework.

The .NET Framework

The programming languages in Visual Studio run in the NET Framework. The
Framework provides for easier development of Web-based and Windows-based
applications, allows objects from different languages to operate together, and
standardizes how the languages refer to data and ohjects. Several third-party
vendors have created versions of other programming languages to run in the
.NET Framework, including .NET versions of APL by Dyalog. FORTRAN by
Lahey Computer Systems, COBOL by Fujitsu Software Corporation, PERL by
ActiveState, RPG by ASNA, and Java. known as IKVM.NET.

The .NET languages all compile to (are translated to) a common machine
language, called Microsoft Intermediate Language (MSIL). The MSIL code,
called managed code, uns in the Common Language Runtime (CLR). which is
part of the NET Framework.

Vizual Basie

Microsoft Visual Basic comes with Visual Studio. You also can purchase VB
by itself (without the other languages but with the .NET Framework). VB
is available in an Express version, and in Visual Studio 2010 Professional,
Visual Studio 2010 Premium, and Visual Studio 2010 Ultimate. Anyone
planning to do professional application development that includes the
advanced features of database management should use the Professional
version or higher. You can find a matrix showing the features of each edition
in Help.
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The Professional version is available to educational institutions through
the Microsoft Academic Alliance program and i a great deal. When a campus
department purchases the Academic Alliance. the school can install Visual
Studio on all classroom and lab computers and provide the software to all stu-
dents and faculty at no additional charge.

Students can download and install Visual Studio 2010 Professional from the
Microsoft site www.dreamspark.com. On this site, after you are verified as a stu-
dent, you can download many of the latest software development products for free.
Microsoft provides an Express version of each of the programming languages,
which you also can download for free (www.microsott.com/express/
downloads/). You can use Visual Basic Express for Windows development and
Visual Web Developer Express for the Web applications in Chapter 9. This text
is based on the Professional version of Visual Studio 2010. However, you can do
the projects using Visual Basic 2010 Express and Visual Web Developer 2010
Express, both of which are the current version. This version of Visual Basic is
called both Visual Basic 2010 and Visual Basic 10. You carmot run the projects
in this text in any earlier version of VB.

Writing Visual Basic Projects

When you write a Visual Basic application. you follow a three-step process for
planning the project and then repeat the three-step process for creating the proj-
ect. The three steps involve setting up the user interface, defining the proper-
ties, and then creating the code.

The Three-Step Process

Planning

1. Design the user interface. When you plan the user interface. you
draw a sketch of the screens the user will see when running your proj-
ect. On your sketch, show the forms and all the controls that you plan
to use. Indicate the names that you plan to give the form and each of
the objects on the form. Refer to Figure 1.1 for examples of user
interfaces.

Before you proceed with any more steps. consult with your user and
make sure that you both agree on the look and feel of the project.

2. Plan the properties. For each object, write down the properties that you
plan to set or change during the design of the form.

3. Plan the Basic code. In this step. you plan the classes and procedures
that will execute when your project runs. You will determine which
events require action to be taken and then make a step-by-step plan for
those actions.

Later, when you actually write the Visual Basic code. you must fol-
low the language syntax rules. But during the planning stage. you will
write out the actions using pseudocode, which is an English expres-
sion or comment that describes the action. For example, you must plan
for the event that occurs when the user clicks on the Exit button. The
pseudocode for the event could be Terminate the project or Quit.

Introduction to Visual Basic 2010




Programming
After you have completed the planning steps and have approval from your user,

you are ready to begin the actual construction of the project. Use the same
three-step process that you used for planning.

1. Define the user interface. When you define the user interface, you cre-

ate the forms and controls that you designed in the planning stage.
Think of this step as defining the objects you will use in your
application.

2. Set the properties. When you set the properties of the objects, you give
each object a name and define such attributes as the contents of a label,
the size of the text, and the words that appear on top of a button and in
the form’s title bar.

You might think of this step as deseribing each object.

3. Write the Basic code. You will use Basic programming statements (called
Basic code) to carry out the actions needed by your program. You will be
surprised and pleased by how few statements you need to create a pow-
erful Windows program.

You can think of this third step as defining the actions of your program.

Visual Basie Application Files

A Visual Basic application, called a selution. can consist of one or more proj-
ects. Since all of the solutions in this text have only one project, you can think

of one solution = one project. Each project can contain one or more form files,
In Chapters 1 through 5, all projects have only one form. so you can think of
one project = one form. Starting in Chapter 6. your projects will contain mul-
tiple forms and additional files. As an example, the HelloWorld application that

you will create later in this chapter creates the following files:

File Name File Icon Description
HelloWorld.aln EL"IE‘] The solution file. A text file that holds
L information about the solution and the projects
w it contains. This is the primary file for the

solution—the one that you open to work on or
run your project. Note the 10" on the icon,
which refers to VB version 10.

HelloWorld.suo Solution user options file. Stores information

Note: This file is ahout the state of the integrated development

hidden by i 'fﬂ environment (IDE) zo that all customizations

default. = can be restored each time you open the
solution.

HelloForm.vb A b file that holds the code procedures that

v% | you write. This is a text [ile that you can open

—= in any editor. Warning: You should not modify
this file unless you are using the editor in the
Visual Studio environment.

HelloForm.resx —. A resource file for the form. This text file defines
; all resources used by the form, including strings
of text, numbers, and any graphics.
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File Name

HelloForm.Designer.vh

HelloWorld.vbproj

HelloWorld.vbproj.user

Description

A file created by the Form Designer that holds
the definition of the form and its controls. You
should not modify this fle directly, but make

changes in the Designer and allow it to update
the file.

The project file: a text file that holds information
about the files and opticns in your project.

The project user option file. This text file holds
IDE option settings so that the next time you
open the project, all customizations will be
restored.

.sln, or solution file.

Note: You can display file extensions. In Windows 7 or Vista. open Win-
dows Explorer and select Organize / Folders and search options, click on the View
tab, and deselect the check box for Hide extensions for known file fypes. In Win-
dows XP. in the My Computer Tools menu, select Folder Options and the View
tab. Deselect the check hox for Hide extensions for known file types. If you do not
display the extensions. you can identify the file types by their icons.

After you run your project, you will find several more files created by the sys-
tem. These include the Assemblylnfo.vh, MyApplication.myapp. MyEvents.vh,
Resources.resx. and Resources.vb. The only file that you open directly is the
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The Visual Studio Environment

The Visual Studio environment is where you create and test your projects.
A development environment, such as Visual Studio, is called an integrared
ent (IDE). The IDE consists of various tools, includ-
ing a form designer, which allows you to visually create a form; an editor, for
entering and modifying program code; a compiler, for translating the Visual
Basic statements into the intermediate machine code:; a debugger, to help
locate and correct program errors; an object browser, to view available classes,
objects, properties, methods, and events; and a Help facility.

In versions of Visual Studio prior to .NET, each langnage had its own IDE. For
example, to create a VB project you would use the VB IDE. and to create a C++
project you would use the C++ IDE. But in Visual Studio, you use one IDE to cre-
ate projects in any of the supported languages. Starting with the 2010 release. the
editor is written in Windows Presentation Foundation (WPF). which provides
greater animation than the previous versions. You can adjust the text size with a
scroll of the mouse wheel and have greater customization of the start page.

Note that this text is based on the Visual Basic Professional. If you are
using VB Express, the screens differ somewhat from those that you see.

de
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Default Environment Settings

The full version of Visual Studio 2010 provides an option to allow the pro-
grammer to select the default profile for the IDE. The first time you open Visual
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Studio. you are presented with the Choose Default Environment Settings dialog
box (Figure 1.3). where you can choose Visual Basic Development Settings.
Notice the instructions in the dialog box: you can make a different selection
later from the Tools menu.

Note: If you are using the Express version of Visual Basic, you won'l see
this dialog box.

l'l!-re 1.3

Choose Defautt Environment Settings.

O Vistal Studio 2010 professicra

Before you begin using the eppliceton for the first time, you need o spedify the type of development
nhﬁ"uumwnthc«mtmhﬁ?mlimw\iml{*ﬂumﬁwwwﬁn
predefined collechion of settings te the develop ot that s designed fer your
development activity,

You can chooseto use a different collection of sebtings at any time. From the Tools meru, choose
Import and Export Settings and then choote Reser all tethings.

Choose your default environment settings:
Ger-eaf Deulvpmml Setbngs Description:

Optimizes the enwironment o you can focus on
Je ing: buiiding wotld-ciass applications. This collection of
Visual C# ‘“hP"'"“ m"!‘ ldbng:mﬂtum n.dwumomw th:mndau

Wab Develapmant h,un\, d menus and &
Wah Development (Code Day) Visual Basic d: mare

The IDE Initial Sereen

When you open the Visual Studio IDE. you generally see an empty environ-
ment with a Start Page (Figure 1.4). However, it's easy to customize the envi-
ronment. so you may see a different view. In the step-by-step exercise later in
this chapter, you will learn to reset the IDE layout to its default view.

The Start Page contains tabs for getting started. for guidance. and for the lat-
est news. You can use the check boxes at the bottom of the page to request that it
close after a project loads and whether to show the page when Visual Studio starts.

You can open an existing project or begin a new project using the Start
Page or the File menu.

The New Projeet Dialog

You will create your first Visual Basic projects by selecting File / New Project
on the menu bar or clicking New Project on the Start Page. either of which
opens the New Project dialog (Figure 1.5). In the New Project dialog. select

Visual Studio IDE. you must
select the default environment
settings for a Visual Basic
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Figure 1.1

The Visual Studio IDE with the Start Page open. as it first appears in Windows 7. without an open project.
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Figure 1.5

Begin a new VB Windows project using the Windows Forms Application template.

Select the Windows Forms
b Application template
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Windows Forms Application if you are using VB Express. In the Professional
version. first select Visual Basic and Windows in the Installed Templates pane
and Windows Application in the center pane. You also give the project a name in
this dialog box.

The IDE Main Window

Figure 1.6 shows the Visual Studio environment’s main window and its various
child windows. Note that each window can be moved, resized, opened. closed,
and customized. Some windows have tabs that allow you te display different
contents. Your secreen may not look exactly like Figure 1.6; in all likelihood you
will want to customize the placement of the various windows. The windows in
the IDE are considered either document windows or tool windows. The Designer
and Editor windows are generally displayed in tabs in the center of the screen
(the Document window), and the various tool windows are docked along the
edges and bottom of the IDE. but the locations and docking behavior are all
customizable.

The IDE main window holds the Visual Studio menu bar and the toolbars.
You can display or hide the various windows from the View menu.

Fisl_lre 1.6

The Visual Studio environment. Each window can be moved. resized. closed. or customized.

-
oo MyFirstProject - Microsoft Visual Studio

LN ENEIE S
3 MyFirstProject

=8 My Project

(] Formlvh |

wunog eeg gl Kogioo) >

FormLvb File Properties

2 =

Build Actic Compile
Copy to Or Do not copy |
Custom Tc
Custom Tc
Build Action
How the file relates to the
build and deployment proce..,

Ll s
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The Toolbars

You can use the buttons on the toolbars as shortcuts for frequently used opera-
tions. Lach button represents a command that also can be selected from a menu.
Figure 1.7a shows the toolbar buttons on the Standard toolbar for the Professional
version, which displays in the main window of the IDE; Figure 1.7b shows the
Layout toolbar, which is useful for designing forms in the Form Designer; and
Figure 1.7c shows the Text Editor toolbar, which contains buttons to use in the
Editor window. Select View / Toolbars to display or hide these and other toolbars.

Figure 1.7

The Visual Studio toolbars contain buttons that are shortcuts for menu commands. You can display or hide each of the
toolbars: a. the Standard toolbar: b. the Layout toolbar; and c. the Text Editor toolbar.
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The Document Window

The largest window in the center of the screen is the Document window. No-
tice the tabs across the top of the window, which allow you to switch between
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open documents. The items that display in the Document window include
the Form Designer, the Code Editor. the Database Designer, and the Object
Browser.

You can switch from one tab to another. or cloze any of the documents us-
ing its Close button.

The Form Designer

The Form Designer is where you design a form that makes up your user in-
terface. In Figure 1.6, the Form Designer for Forml is currently displaying.
You can drag the form’s sizing handle or selection border to change the size of
the form.

When you begin a new Visual Basic Windows application. a new form is
added to the project with the default name Forml. In the step-by-step exercise
later in the chapter. you will leam to change the form’s name.

The Solution Explorer Window

The Solution Explorer window holds the filenames for the files included in
your project and a list of the classes it references. The Solution Explorer win-
dow and the Window'’s title bar hold the name of your solution (.sln) file, which
is WindowsApplicationl by default unless you give it a new value in the New
Project dialog box. In Figure 1.6, the name of the solution is MyFirstProject.

The Properties Window

You use the Properties window to set the properties for the objects in your
project. See “Set Properties™ later in this chapter for instructions on changing
properties.

The Toolbox

The toolbox holds the tools you use to place controls on a form. You may have
more or different tools in your toolbox, depending on the version of Visual Basic
you are using (Express, Professional. Premium. or Ultimate). Figure 1.8 shows
the VB Professional toolbox.

Help

Visual Studio has an extensive Help feature. which includes the Microsoft
Developer Network library (MSDN). You can find reference materials for Visual
Basic, C++, C#. and Visual Studio; several books; technical articles: and the
Microsoft Knowledge Base, a database of frequently asked questions and their
answers.

Help includes the entire reference manual. as well as many coding
examples. See the topic “Visual Studio Help” later in this chapter for help on
Help.

When you make a selection from the Help menu, the requested item ap-
pears in a new browser window that floats on top of the IDE window (Figure 1.9),
so you can keep both open at the same time.

13

M TIP|

Use Ctrl + Tab fo switch to another
open document in the Document
window. m

M TIP|

You can sort the properties in the
window either alphabetically or by
categories. Use the buttons on the
Properties window. m
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Figure 1.8
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Design Time, Run Time, and Debug Time

Visual Basic has three distinct modes. While you are designing the user inter-
face and writing code, you are in design time. When you are testing and run-
ning your project, you are in run time. If you get a run-time error or pause
program execution, you are in debug time. The IDE window title bar indicates
(Running) or (Debugging) to indicate that a project is no longer in design time.

Writing Your First Visual Basic Project

For your first VB project, you will create a form with three controls (see Figure
1.10). This simple project will display the message “Hello World” in a label
when the user clicks the Push Me button and will terminate when the user
clicks the Exit button.

Set Up Your Workspace

Before you can begin a project. you must run the Visual Studio IDE. You also
may need to customize your workspace.

Run Visual Studio
These instructions assume that Visual Studio is installed in the default loca-

tion. If you are running in a classroom or lab, the program may be installed in
an alternate location. such as directly on the desktop.

The toolbox for Visual Studio
Windows Forms. Your toolbox
may have more or fewer tools,
depending on the version you
are using.

M TIP

You can sort the tools in the toolbox:
Right<lick the toolbox and select
Sort ltems Alphabetically from the
context menu (the shortcut menu). =
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Figure 1.9

Help displays in a new browser window, independent of the Visual Studio IDE window.
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STEP 1:

STEFP 2:
STEP 3:

Y1 5 U AR B AN} E

Click the Windows Start button and move the mouse pointer to Alf
Programs.

Locate Microsoft Visual Studio 2010 or Microsoft Visual Basic 2010 Express.
If a submenu appears. select Microsoft Visual Studio 2010.

Visual Studio (VS) will start and display the Start Page (refer to Fig-
ure 1.4). If you are using Visual Studio Professional and this is the
first time that VS has been opened on this computer, vou may need to
select Visual Basic Development Settings from the Choose Default Envi-
ronment Setting dialog box (refer to Figure 1.3).

Note: The VS IDE can be customized to not show the Start Page when it opens,

Start a New Projeet

STEP 1:

Select File / New Project. The New Project dialog box opens (Fig-
ure 1.11). Under Installed Templates, make sure that Visual Basic and
Windows are selected: in the center pane. select Windows Forms Appli-
cation, If you are using Visual Basic Express, the dialog box differs
slightly and you don’t have to choose the language, but you can still
choose a Windows Forms Application.

sTEP 2: Enter “HelloWorld” (without the quotes) for the name of the

new project and click the OK button. The new project opens

Introduction to Visual Basic 2010

Fignre 1.11

Enter the name for the new project.
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(Figure 1.12). At this point. your project is stored in a temporary di-
rectory. You specify the location for the project later when you save it.

Note: Your screen may look significantly different from the figure since the
environment can be customized.

Figure 1.12

The Visual Studio IDE with the new HelloWorld project.
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Set Up Your Environment

In this section, you will customize the environment. For more information on
customizing windows, floating and docking windows, and altering the location
and contents of the various windows, see Appendix C.

STEP 1: Reset the IDE’s default layout by choosing Window / Reset Window
Layout and respond Yes to the confirmation. The IDE should now
match Figure 1.12.

STEP 2: Point to the icon for the toolbox at the left of the IDE window. The
Toolbox window pops open. Notice the pushpin icon at the top of the
window (Figure 1.13).

STEP 3: Click the AutoHide pushpin icon for the Toolbox window, which pins
the window open rather than allowing it to AutoHide.
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Figure 1.13

The Toolbox windonw,

Toolbox icon 4 Toolbox
I+ All Windows Forms

4 Commaon Controls

™~ Pushpin icon

m

Painter

Button
CheckBox
CheckedListBox

CombobDox
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DateTimePicker
Label

LinkLabel
ListBox

ListView
MaskedTextBox
MonthCalendar
Netifylcon
MumericUpDa..,
PictureBox

Plan the Project

The first step in planning is to design the user interface. Figure 1.14 shows a
sketch of the form that includes a label and two buttons. You will refer to the

sketch as you create the project.

Fl.gnre. 1.14

A sheteh of the HelloWorld
form for planning.

HelloForm —3| J(*— Messagelabel

e e Je—————— Puanurson
(—— ExitButton
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The next two steps. planning the properties and the code. have already
been done for this first sample project. You will see the planning in the steps
that follow.

Define the User Interface

Set Up the Form

Notice that the new form in the Document window has all the standard Win-
dows features, such as a title bar, maximize and minimize buttons, and a close
button.,

STEP 1: Resize the form in the Document window: Drag the handle in the
lower-right corner down and to the right (Figure 1.15).

Figure 1.15

e Malke the form larger by

Wt P dragging its lower-right
handle diagonally. The
handles disappear as you drag
the corner of the form.

K Drag handle to enlarge form

Place Controls on the Form

You are going to place three controls on the form: a Label and two Buttons.

STEP 1: Point to the Label tool in the toolbox and click. Then move the pointer
over the form. Notice that the pointer becomes a crosshair with a big

A and the Label tool appears selected. indicating it is the active tool
(Figure 1.16).
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Figure 1.16

When you click on the Label tool in the toolbox, the tool’s button is activated and the mouse pointer becomes a crosshair.

Crosshair pointer

[Foolbey > ax
{8l Windows Forms o
4 Common Controls

Fornlak |Design]®

Painter
Butten
CheckBox
CheckedListBox A

ComboBox

Ed

DateTimePicker
Label )
LinkLabiel

ListBox

Label tool is —
activated

Ee e E I EEE

List¥iew
MaskedTextBox

T MonthCalendar

=] Wetifyicon
TH NumencUpDown

|l PictureBox

STEP 2: Point to a spot where you want the left edge of the label and click. The
label and its default contents (Labell) will appear (Figure 1.17).

Figure 1.17

The newly created label
appears outlined. indicating
that it is selected. Notice that
the contents of the label are set
to Labell by default.

"‘EII'IF i

As long as the label is selected, you can drag it to a new location or
press the Delete key to delete it.
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You can tell that a label is selected: it has a dotted border as shown
in Figure 1.17 when the AutoSize property is True [the default] or siz-
ing handles if you set the AutoSize property to False.

STEP 3: Place a button on the form using one of two techniques: (1) You can
click on the Button tool in the toolbox, position the crosshair pointer
for one corner of the button, and drag to the diagonally opposite cor-
ner (Figure 1.18); or (2) you can drag and drop the tool from the toolbox,
which creates a button of the default size. The new button should ap-
pear selected and have resizing handles. The blue lines that appear
are called snap lines, which can help you align your controls.
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Figure 1.18

Label?

Snap line

While a control is selected, you can delete it or move it. If it has re-
sizing handles, you can also resize it, Refer to Table 1.1 for instrue-
tions for selecting. deleting, resizing. and moving controls. Click
outside of a control to deselect it.

Selecting, Deleting, Moving, and Resizing Controls on a Form

Select the Button tool and
drag diagonally to create a
new Button control. The blue
snap lines help to align
controls.

Table 1.1

Select a control
Delete a contral

Move a control

Resize a control

Click on the control.
Select the control and then prese the Delete key on the keyboard.

Select the control, point inside the control (not on a handle), press
the mouse button, and drag it to a new location.

Make sure the control is selected and has resizing handles; then
either point to one of the handles, press the mouse button, and drag
the handle: or drag the form’s bottom border to change the height or
the side border to change the width. Note that the default format for
Labels does not allow resizing.
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STEP 4: Create another button using another technique: While the first button
is still selected. point to the Button tool in the toolbox and double-
click. A new button of the default size will appear on top of the last-
drawn control (Figure 1.19).

STEP 5: Keep the new button selected, point anywhere inside the button (not on
a handle), and drag the button below your first button (Figure 1.20).

Figare 1.19

Place a new button on the form
by double-clicking the Button
tool in the toolbox. The new
button appears on top of the
Label1 previously selected control.

Figunre 1.20

Drag the new button (Button2)
below Buitonl.

a) Farit

(s ETIP

If no confrol is selected when you
doubleclick a tool, the new control
is added to the upper—ieﬁ corner of

the form. m

STEP 6: Select each control and move and resize the controls as necessary.
Make the two buttons the same size and line them up. Use the snap
lines to help with the size and alignment. Note that you can move—but
not resize—the label.
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Point anywhere on the form and click the right mouse button to
display a context menu. On the context menu, select Lock Gonirols
(Figure 1.21). Locking prevents you from accidentally moving the
controls. When your controls are locked, a selected control has no
handles, but instead has a small lock symbol in the upper-left corner.

Note: You can unlock the controls at any time if you wish to re-
design the form. Just click again on Lock Conrols on the context menu
to deselect it.

At this point you have designed the user interface and are ready to set the
properties.
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Figure 1.21

Labell
m View Code 7}
8§ |ockControis
Biston] Paste Gty

| = Properties

Set Properties

Set the Name and Text Properties for the Label

STEP 1:

STEP 2:

Click on the label you placed on the form; an outline appears around
the control. Next click on the title bar of the Properties window to
make it the active window (Figure 1.22). Note: If the Properties win-
dow is not displaying, select View / Properties Window.

Notice that the Object box at the top of the Properties window is

showing Label1 (the name of the object) and Systemn.Windows.Forms.
Label as the class of the object. The actual class is Label: System.Win-
dows.Forms is called the namespace. or the hierarchy used to locate
the class.
In the Properties window, click on the Alphabetic button to make sure
the properties are sorted in alphabetic order. Then select the Name
property, which appears near the top of the list. Click on (Name) and
notice that the Settings box shows Label{, the default name of the label
(Figure 1.23).

After the controls are placed
into the desired location, lock
them in place by selecting
Lock Controls from the context
menit. Remember that context
menus differ depending on the
current operation and system
sefup.

M TIP

If the Properties window is not visi-
ble, you can choose View / Prop-
erties Window from the menu or
press the F4 shortcut key to show
it. m
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Figure 1.22

The currently selected contrel is shown in the Properties window.

Selected object is locked

Start Page Formivb [Design]* - Solution Explores

C PRlaainme
" o S@iEE]| | & Hetowora

- : |5 My Project

5 Formisb

£ Solution Explorer Properties
Jioperties - 1% h‘induh‘
Labell System. Windows.Forms Label ~a— Namespace

| COEES RS v sl
dtond / Tabindex 0 - ET;T[
nhject
Taal Labell 3
Fatalign Tepleft | ™ Object box
UseCompatible” Faise .
= UzeMnemame  True R selli.ng! e
Teut
/ Thatest assocated with the contral,
: 7
Naime of selected object
Figure 1.23
Froperties o x The Properties window. Click
Alphabetic button ~_| Labet1 5ystem.Wincows Forms.Label = on the Name property to
e = g:a{lge .r::; value in the
I (ApplicationSett - fings box.
. (DataBindings) |
(Narme) Labell  «——— Seltings box
AccessibleDescr
AccessibleName
Accessiblefole . Default -
(Name}
Indicates the nerme used in code to
dentify the object,

STEP 3: Type “Messagelabel” (without the quotation marks). See Figure 1.24.
As a shortcut. you may wish to delete the 1 from the end of Labell,
press the Home key to get to the beginning of the word. and then type
“Message™.

After you change the name of the control and press Enter or Tab,
you can see the new name in the Object box’s drop-down list.
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Figure 1.24
Fropenies 2% Type “MessageLabel” into the
Sort the Properties ~_| abet) system Winciows Forms.Label » Settings box for the Name
list aiphahellcn].ly Euvxf 3 :’, l!j pmpm'y

Accessibi=Descr
AcceszibleName
Arcessibl=fale  Default

[ {ﬂppliul.mSzt_l e
& (DatzBindings) |—_|
TSI Messogelabel «—{— The new name appears

in the Settings box

(Name}
Indicates the nama used in code to
identily the object.

STEP 4: Click on the Text property to select it. (Scroll the Properties list if

necessary.)

The Text property of a control determines what will be displayed
on the form. Because nothing should display when the program be-
gins, you must delete the value of the Text property (as described in

the next two s
STEP 5:

teps).

Double-click on Labelt in the Settings box: the entry should appear
selected (highlighted). See Figure 1.25.

Figure 1.25

o Name of control

Fropemiss

Messagel abel System.Windows,Form: =
EIERA =

- R x

RightTolLeft He -
B Size 39,13

Teblndex o

b2 |

TextAlign Topl eft bl
Text

The text associated with the central.

| Value in Settings box
is selected

STEP 6: Press the Delete key to delete the value of the Text property. Then
press Enter and notice that the label on the form nearly disappears.
All you see is the lock symbol and a very small dotted line (Figure
1.26). and if you click anywhere else on the form. which deselects the
label. you cannot see it at all.

Double-click in the Settings
box to select the entry.
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Figurn 1.26

Label is empty and selected

Ferml.vb [Deagn]™ % - Solution Explorer
| W e e )

e - ~
2 Farml = | == 2 HelloWorld
=s My Projecy
= FormLwh

3 Solution Explorss I iiﬁm

Propesties - X
Messagelabel Systern.Windows.Form: «

— 1 =
l—1.J RightToleft Mo -
P Sae 8,13

: ' =, Tablndex (]
Tag 5
ok
Tethlgn opleft -

Text

The test assogfated with the cortiel.

Text deleted from the Settings box /

Labels have an AutoSize property, which is set to True by default.
Labels shrink or grow to adjust for the Text property. You can set the
AutoSize property to False if you want to specify the Label’s size. in
which case you can see the outline of the Label on the form.

Note that if you want text to flow to multiple lines in a label, you
should set its AutoSize property to False and use the sizing handle to
make the label large enough.

If you need to select the label after deselecting it. use the Proper-
ties window: Drop down the Object list at the top of the window:
vou can see a list of all controls on the form and can make a selection

(Figure 1.27).

Delete the value for the Text

property frem the Settings box:
the label on the form also
appears empty and the contral
shrinks in size because the
AutoSize property is set to True.

Figure 1.27

\Froperties v R

Button? Systern.Windows. Forms Button
Forml Systermn Windows Formes Form
Message! Winida s Label

Tag Il
Tex B
i Align juphedt =
Text
The tod assodiated withthe cortrol.

Drop down the Object box in
the Properties window to select
any control on the form.
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Note: As an alternate technique for deleting a property. you can
double-click on the property name, which automatically selects the
entry in the Settings box. Then you can press the Delete key or just
begin typing to change the entry.

Set the Name and Text Praperties for the First Botnon

sTEP 1: Click on the first button (Buttonl) to select it and then look at the Prop-
erties window. The Object box should show the name (Buttont) and
class (System. Windows.Forms.Button) of the button. See Figure 1.28.
Problem? If you should double-click and code appears in the Doe-
ument window, simply click on the Form1.vb [Design] tab at the top of
the window.
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¥ TIP

Don't confuse the Name property
with the Text property. You will use
the Name property fo refer to the
contral in your Basic code. The Taxt
property defermines what the user
will see on the form. Visual Basic
sets both of these properties to the
same value by default, and it is easy
to confuse them. m

Fignunre 1.28

Buttonl System.Windows Forms.Button —— Object box
B =
[~ Size 73.31 5.
Tablndex 1
Tab5top True
Tag |
Text Buttonl <+ Fnter a new Text
Tedilign MiddleCerter I property value
Text
The text asseciated with the contral,

STEP 2: Change the Name property of the button to “PushButton™ (without the
quotation marks).

Although the project would work fine without this step, we prefer to
give this button a meaningful name. rather than use Buttonl, its
default name. The guidelines for naming controls appear later in this
chapter in the section “Naming Rules and Conventions for Objects.”

STEF 3: Change the Text property to “Push Me” (without the quotation marks).
This step changes the words that appear on top of the button.

Set the Name and Texi Properties for the Second Button

STEP 1: Select Button2 and change its Name property to “ExitButton™.
STEP 2: Change the Text property to “Exit”™.

Change Properiies of the Form

STEP 1: Click anywhere on the form, except on a control. The Properties win-
dow Object box should now show the form as the selected ohject
(Form1 as the object’s name and System. Windows. Forms.Form as its
class).

STEP 2: Change the Text property to “Hello World by Your Name” (again, no
quotation marks and use your own name).

The Text property of a form determines the text to appear in the

title bar. Your screen should now look like Figure 1.29.

Change the properties of the
first button.

¥ TIP

Always set the Name property of con-
trols before writing code. Although

the program will still work if you re-
verse the order, the method names
won't match the control names, which
can cause confusion. =
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Figure 1.29
The form is selected The form’s Text property Cﬁange' the form’s Text
property to set the text that

STEP 3:

STEP 4:

and locked appears in the title bar

Fome =l

In the Properties window. click on the StartPosition property and
notice the arrow on the property setting, indicating a drop-down list.
Drop down the list and select CenterScreen. This will make your form
appear in the center of the screen when the program runs.

In the Solution Explorer. right-click on Forml.vb and choose Rename
from the context menu. Change the filename to “HelloForm.vh”, making
sure to retain the .wb extension. Press Enter when finished and
respond “Yes™ to the dialog asking if all references to Forml should
be changed to HelloForm. This changes the name of the file that saves
to disk as well as the name of the class. (See Figure 1.30.)

appears in the form’s title bar.

Figure 1.20

17 HelloWorld
I=d| My Project
[E] HelloForm.vh

‘-@ Selution bx..

Properties - 3x
HelloForm.ub File Properties <=1 Properties of file
3

Build Action Compile
Copy to Qutp Do not copy

Custom Tool
Custom Tool

m HelloForm.vlb

File Name
MName of the file or folder.

The Properties window shows
the files properties with the
new name for the file. You can
change the filename in the
Properties window or the
Solution Explorer.

¥ TIP

If you change the form’s filename be-
fore changing the form'’s class name,
the IDE automatically changes the
form’s class name to match the file-
name. It does not make the change if
you have changed the form’s class

name YOU!SE!{. u
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Figure

29

The Properties window for the form. The form’s class name now matches the name of the forms file.

The form is selected and locked
Name of the form’s file

Solution Explarer

@ GRS
| HelloWaorid
24 My Project

ZL|:§

Accesmblehlz

] HelioFarman «———— File name

Fush M2 : “|> G})plicatinns -2
& (DataBinding L[> Name of
(Namei HelloForm ] the form
AcceptButtor (none) class
Accessiblele

(Name)

identify the ohject.

Indicates the name used in code to

STEP 5: Click on the form in the Document window, anywhere except on a con-
trol. The name of the file appears on the tab at the top of the Designer
window. and the Properties window shows properties for the form’s
class, not the file. The VB designer changed the name of the form’s
class to match the name of the file (Figure 1.31).

Write Code

Visual Basic Events

While your project is running, the user can do many things, such as move the
mouse around; click on either button; move, resize, or close your form’s win-
dow; or jump to another application. Each action by the user causes an event to
occur in your Visual Basic project. Some events (like clicking on a button) you
care about. and some events (like moving the mouse and resizing the window)
you do not care about. If you write Basic code for a particular event. then Vi-
sual Basie will respond to the event and automatically execute your procedure.
VR ignores events for which no procedures are written.

Visual Basie Even Procedures

You write code in Visual Basic in procedures. For now, each of your proce-
dures will be a sub proeedure, which begins with the words Private Sub
and ends with End Sub. (Later you will also learn about other types of proce-
dures.) Note that many programmers refer to sub procedures as subprograms or
subroutines. Subprogram is acceptable; subroutine is not because Basic actu-
ally has a different statement for a subroutine, which is not the same as a sub
procedure. You also can refer to procedures as methods.
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Visual Basic automatically names your event procedures. The name
consists of the object name, an underscore (_), and the name of the event.
For example. the Click event for your button called PushButton will be
PushButton_Click. For the sample project you are writing, you will have a
PushButton_Click procedure and an ExitButton_Click procedure. Note that
another way to refer to these methods is to call them “event-handling methods,”
such as the PushButton_Click event-handling method.

Visual Basiec Code Statements

This first project requires two Visual Basic statements: the remark and the
assignment statement. You also will execute a method of an object.

The Remark Statement

Remark statements, sometimes called comments, are used for project docu-
mentation only. They are not considered “executable” and have no effect when
the project runs. The purpose of remarks is to make the project more readable
and understandable by the people who read it.

Good programming practices dictate that programmers include remarks to
clarify their projects. Every procedure should begin with a remark that de-
scribes its purpose. Every project should have remarks that explain the purpose
of the program and provide identifying information such as the name of the pro-
grammer and the date the program was written and/or modified. In addition, it
iz a good idea to place remarks within the logic of a project, especially if the
purpose of any statements might be unclear.

When you try to read someone else’s code, or your own after a period of
time, you will appreciate the generous use of remarks.

Visual Basic remarks begin with an apostrophe. Most of the time your re-
marks will be on a separate line that starts with an apostrophe. You can also
add an apostrophe and a remark to the right end of a line of code.

The Remark Statemeni—Examples

' This project was written by Jonathon Edwards.
' Exit the project.

Messagelabel.Text = "Hello World" ' Assign the message to the Text property.

The Assignment Statement

The assignment statement assigns a value to a property or variable (you learn
about variables in Chapter 3). Assignment statements operate from right to left;
that is, the value appearing on the right side of the equal sign is assigned to the
property named on the left of the equal sign. It is often helpful to read the equal
sign as “is replaced by.” For example, the following assignment statement

would read “Messagelabel. Text is replaced by Hello World.”

Messagelabel.Text = "Hello World"
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The Assignment Statement—General Form

31

Object.Property = value

The value named on the right side of the equal sign is assigned to (or placed
into) the property named on the left.

The Assignment Statement—Examples

TitleLabel.Text = "A Snazzy Program"
AddressiLabel.Text = "1234 South North Street"

Messagelabel.AutoSize = True
NumberInteger = 12

Notice that when the value to assign is some actual text (called a literal). it is
enclosed in quotation marks. This convention allows you to type any combina-
tion of alpha and numeric characters. If the value is numeric. do not enclose it
in quotation marks. And do nolt place quotation marks around the terms True
and False, which Visual Basic recognizes as special key terms.

Ending a Program by Executing a Method

To execute a method of an object, you write:

Object.Method()

Notice that methods always have parentheses. Although this might seem like a
bother. it's helpful to distinguish between properties and methods: Methods al-
ways have parentheses; properties don’t.

Examples

HelloButton,Hide()
Messagelabel.Show()

To execute a method of the current object (the form itself), you use the Me
keyword for the object. And the method that closes the form and terminates the
project execution is Close.

Me.Close()

In most cases. you will include Me.Close() in the sub procedure for an Exit
button or an Exit menu choice.

Note: The keyword Me refers to the current object. You can omit Me since a
method without an object reference defaults to the current object.

M TIP

H you don't type the parentheses affer
a method, the editor adds it for you,
for most {but not all) methods. m
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Code the Event Procedures for Hello World

Code the Click Event for the Push Me Button

STEP 1:

Double-click the Push Me button. The Visual Studio editor opens with
the first and last lines of your sub procedure already in place. with the
insertion point indented inside the sub procedure (Figure 1.32).

Introduction to Visual Basic 2010

Figure 1.32

The class list The method list
SRRV Start Page HellaForm b [Design]™
¥ PushButton " -I £ Cide "
EPublic (lass HelloForm

| [

|
B Private Sub PushButten Click(Byval sender As System.Cofect, Bywal
End sub

|
I
| End Class

STEP 2:

STEP 3:

Type this remark statement:

' Display the Hello World message.

Notice that the editor automatically displays remarks in green (un-
less you or someone else has changed the color with an Environment
option).

Follow good coding conventions and indent all lines between
Private Suband End Sub. The smart editor attempts to help you fol-
low this convention. Also, always leave a blank line after the remarks
at the top of a sub procedure.

Press Enter twice and then type this assignment statement:

Messagelabel .Text = "Hello World"

Note: When you type the names of objects and properties, allow In-
telliSense to help vou. When you type the first character of a name,
such as the “M” of “MessageLabel”, IntelliSense pops up a list of pos-
sible object names from your program (Figure 1.33). When several
items match the first letter, you can type additional characters until
vou get a match, or you can use your keyboard down arrow or the
mouse to highlight the correct item. To accept the correct item when it
is highlighted. press the punctuation character that should follow the
item, such as the period. spacebar, equal sign, Tab key, or Enter key.
or double-click the item with your mouse. For example, accept *Mes-
sagelabel” by pressing the period and accept “Text” by pressing the
spacebar, because those are the characters that follow the selected
items.

The Editor window. showing
the first and last lines of the
PushButton_Click event

procedure.
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Fignre 1.33

= Fublic Class

|
é Private Sub PushButton Click(ByVal sender As System.Object,
Display the Hello World message
Fes|
End [z
I “2i MessageBox
LEnd Clas| 2 5
= 1:# Messagelabel
| 7% ProcessieyMessage

Comman |ﬂ |

The assignment statement
Messagelabel.Text = "Hello World"

assigns the literal “Hello World™ to the Text property of the control
called Messagel.abel. Compare your screen to Figure 1.34.

IntelliSense pops up to help
you. Select the correct item
[from the list and press the
period, spacebar, Tab key, or
Enter Ley to accept the text.

Fignre 1.34

Editor tab Form Designer tab

HelloFormwb®  ® BEEUdas HelloFormat [De qr\.]"
iZltGeneral) 2 ij_;, (Declarations)

EPublic Class He

|« bl

Private Sub PushButton €lick(ByVal
| ' Display the Hello Horld messa

ender As System.Doject, Byval
o

Messagelabel.Text = “"Hello World
| End Sub

| End Clas=
g

Remark statement
Asslgnment statement

STEP 4: Return to the form’s design view (Figure 1.29) by clicking on the
HelloForm.vb [Design] form designer tab on the Document window (re-
ferto Figure 1.34).

Code the Click Event for the Exit Button

STEP 1: Double-click the Exit button to open the editor for the
ExitButton_Click event.
STEP 2: Type this remark:

' Exit the project.
STEP 3: Press Enter twice and type this Basic statement:
lle. Close()

Note: You can omit the parentheses; the smart editor will add them
for you.

STEP 4: Make sure your code looks like the code shown in Figure 1.35.

Tipe the remark and
assignment statement for
the PushButton_Click event
procedure.

M TIP|

Allow the Editor and IntelliSense to
help you. If the IntelliSense list does
not pop up, you probably misspelled
the name of the control. And don't
worry about capitalization when
you type the name of an object; if
the name matches a defined obieci,
the Editor fixes the capitalization. ®

M TIP

Accept an entry from the Intelli-
Sense popup list by typing the punc-
tuation that follows the entry or By
pressing the Enter key. You can also
scroll the list and select with your
mouse. M
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Figure 1.35

Asterisk indicates unsaved changes TJ‘P"-' the "-‘Ddefﬂf the
ExitButton_Click event

HelloFormuh® 3¢ RIElditT HellaFormvh [Design]® procedm_’e. Notice that an

[l tGeneral -1 Decl = asterisk appears on the tab at
FiPblic Class AeiloFor = the top of the window.
=} Private Sub PushButton_Click(ByVal sender 4s System.ibject, ByVal [ indicating that there are
| " Display the Helia World message. unsaved changes in the file.

Meszageiabel.Text = "Hello World"
End Sub

m

= Privote Sub ExitButton Click(ByVal sender As System.Object, ByWal
' Exit the project.

pe.Close()
| End Sub
| End Class

Run the Project

After you have finished writing the code. you are ready to tun (execute) the
project. Use one of these three techniques:

L. Open the Debug menu and choose Start Debugging.
2. Press the Start Debugging button on the toolbar.
3. Press F5, the shorteut key for the Start Debugging command.

Start the Project Running

STEP 1: Choose one of the three methods previously listed to start your project

running (Figure 1.36).
Problems? See “Finding and Fixing Errors” later in this chapter.
You must correct any errors and restart the program.

If all went well, the Visual Studio title bar now indicates that you are running.

Figure 1.36

g — The form of the running
15 HelloWorld by Your Name IELE@ appiica:ion.




Click the Push Me Button
STEP 1: Click the Push Me button. Your “Hello World™ message appears in the

label (Figure 1.37).
Click the Exit Bution

STEP 1: Click the Exit button. Your project terminates, and you return to design
time.
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M TIP

I your form disappears during run
time, click its button on the Windows
task bar. =

Fignl'e 1.37

- - T
& Hello World by Your Name |_‘=_‘J_IE'_W

Hello World

(]

Save Your Work

Of course. you must always save your work often. Except for a very small pro-
ject like this one, you will usually save your work as you go along. Unless you
(or someone else) has changed the setting in the IDE’s Options dialog box. your
files are automatically saved each time you huild (compile) or execute (run)
your project after your initial save. You also can save the files as you work.

Save the Files

STEP 1: Open the Visual Studio File menu and choose Save Al This option saves
the current form, project, and solution files. You already selected the
name for the project when you first created the project. but you can
change it here if you wish. Make sure to set the location to the folder in
which you want to store the project. Press the Browse button to select a
location other than the one specified.

Leave the check box for Create directory for solution checked. This
causes the IDE to create a new folder for the solution files. You will
have a folder within a folder: the outer folder holds only the solution
files. which makes it easy to reopen your projects. Click Save.

Close the Project

STEP 1: Open the File menu and choose Close Project. If you haven’t saved
since your last change, you will be prompted to save.

Click the Push Me button and
“Hello World™ appears in the
label.

M TIP

Click the Save Al toolbar button fo
quic”y save all of your work. ®
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Open the Projeet

Now is the time to test your save operation by opening the project from disk.
You can choose one of three ways to open a saved project:

e Select Open Project from the Visual Studio Fife menu and browse to find
your .sln file.

®  Choose the project from the Files / Recent Projects and Solutions menu item.

#  Choose the project from the Start Page.

Open the Projeet File
STEP 1: Open your project by choosing one of the previously listed methods.
Remember that the file to open is the solution (.sln) file.

If you do not zee your form on the screen, check the Solution Ex-
plorer window—it should say HelloWorld for the project. Select the
icon for your form: HelloForm.vb. You can double-click the icon or
single-click and click on the View Designer button at the top of the
Solution Explorer (Figure 1.38): your form will appear in the Designer
window. Notice that you also can click on the View Code button to dis-
play your form’s code in the Editor window.

Flgure 1.328

View Code button T d@la'y dleform zC!‘_‘)"ii'i'-it.
[Seluon Bqiers; —ix select the form name and click
= |QSE_| : = d  View Dstgrier buttan on the View Designer button,
(5 HelloWorld o or double-click on the form
My Project name. Click on the View Code
vb je—————1— Select the form button to display the code in
the editor.

| 5] Selution Ex.. [ EET T Lo

Meodify the Project

Now it’s time to make some changes to the project. We'll change the size of
the “Hello World” message. display the message in two different languages,
add a Print button. and display the programmer name (that’s you) on the
form.

Change the Size and Alignment of the Message

sTEP 1: Right-click on the form to display the context menu. If your controls
are currently locked, select Lock Controls to unlock the controls so that
vou can make changes.
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STEP 2: Drop down the Object list at the top of the Properties window and
select Messagelabel, which will make the tiny label appear
selected.

STEP 3: Scroll to the Font property in the Properties window. The Font prop-
erty is actually a Font object that has a number of properties. To see
the Font properties. click on the small triangle on the left (Fig-
ure 1.39); the Font properties will appear showing the current values
(Figure 1.40).

Fig'l'l re 1.39
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Click on the Font’s triangle to
view the properties of the Font
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You can change any of the Font properties in the Properties win-
dow. such as setting the Font's Size. Bold. or Italic properties. You also
can display the Font dialog box and make changes there.



38

STEP 4: If the Properties button (with the ellipsis on top) does not appear, click
on the Font property. Then click the Properties button to display the
Font dialog box (Figure 1.41}). Select 12 point if it is available. (If it
isn’t available, choose another number larger than the current setting.)

Click OK to close the Font dialog box.

b

«
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Figure 1.41
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STEP 5: Select Messagelabel’s TextAlign property. The Properties button that
appears with the down-pointing arrow indicates a drop-down list of
choices. Drop down the list (Figure 1.42) and choose the center box:

the alignment property changes to MiddleCenter.

Select 12 point

Choose 12 point in the Font
dialog box.

¥ TIP

W'I'nen you cl‘lunge a property {I'DITI
its default value, the property name
appears bolded; you can scan
down the property list and easily
identify the properties that are
changed from their default valve. =

Figure 1.42
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Add a New Label for Your Name

STEP 1: Click on the Label tool in the toolbox and create a new label along the
bottom edge of your form (Figure 1.43). (You can resize the form if

necessary. but you must unlock the controls first.)

Select the center box for the
TextAlign property.

M TIP)

You can change the Font property
of the form, which sets the defoult
font for all objects on the form. =
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Figure 1.43

57

STEP 2: Change the label’s Text property to “by Your Name”. (Use your name

and omit the quotation marks.)

Note: You do not need to change the name of this label hecause it

will never be referred to in the code.

Change the Loeation and Text of the Push Me Button

Because we plan to display the message in one of two languages, we'll change
the text on the Push Me button to “English™ and move the button to allow for a
second button.

STEP 1: Select the Push Me button and change its Text property to English.
STEP 2: Move the English button to the left to make room for a Spanish button

(zee Figure 1.44).

Note: If you cannot move the button, check your Lock Controls set-

ting in the context menu.

Enter your name

=it /in a label

Add a new label for your name
at the bottom of the form.

Figure 1.44

Sngidh |

[ spanih | | B

by Your Nam=

Move the English button to the
left and add a Spanish button.
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Add a Spanish Bution

STEP 1: Add a new button. Move and resize the butions as necessary, referring
to Figure 1.44.

sTEP 2: Change the Name property of the new button to SpanishButton.

STEP 3: Change the Text property of the new button to Spanish.

Add an Event Proecedure for the Spanish Buiton
STEP 1: Double-click on the Spanish button to open the editor for

SpanishButton_Click.
STEP 2: Add a remark:

' Display the Hello World message in Spanish.
STEP 3: Press Enter twice and type the following Basic code line:
MessageLabel.Text = "Hola Mundo"
STEP 4: Return to design view.

Add a Print Bution

STEP 1: Add another button and name it PrintButton.
STEP 2: Change the button’s Text property to “Print”™.
STEP 3: Move and resize the buttons as necessary.

Add a PrimtForm Component
Visual Basic 2010 includes a PrintForm component. You will add the Print-
Form component to your form. but it is not a visible element. such as the con-
trols you have already added.

You can choose to send the printer output to the printer or to the Print Pre-
view window, which saves paper while you are testing your program.

STEP 1: Scroll down to the bottom of the toolbox and find the header for Visual
Basic PowerPacks.

s1EP 2: Click on the triangle to open the section of the toolbox. You should see
the PrintForm component listed (Figure 1.45).

STEP 3: Double-click on the PrintForm component. Or you can drag and
drop the component on the form. In either case, the component ap-
pears in a new pane that opens at the bottom of the Form Designer
(Figure 1.46). This pane, called the component tray. holds com-
ponents that do not have a visual representation at run time. You will
see more controls that use the component tray later in this text.

Introduction to Visual Basie 2010

ETIP|

An easy way lo create mulliple sim-
ilar controls s to copy an existing
conirol and poste it on the form. You
can paste multiple times to create
multiple controls. m

Figure 1.45

+ Vsual Basic PowerPacks
k  Fointer
% FrirtForm
™. LineShaps

Open the Visual Basic
PowerPacks section of the
toolbox and double-click on
the PrintForm component.
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Figuore 1.46

Start Page HelloFormasb® HelloFarm.vb [Design]* 3¢ The new PrintForm component
goes in the component tray at
the bottom of the Form
Designer window.

| &

Component tray

PrintForm component

Add an Evem Procedure for the Prim Button

STEP 1: Double-click the Print button to open the editor.
STEP 2: Add the remark and press Enter twice.

' Print the form on the printer.

STEP 2: Allow IntelliSense to help you set the PrintAction property of the Print-
Form component: Type “Printf” and the PrintForm] item is selected in
the IntelliSense list. Then press the period to accept the name. and the
list of possible properties and methods for that object pops up. Select
PrintAction by using the keyboard down arrow. by typing enough let-
ters to automatically select the property. or by clicking with the mouse.

Then accept PrintAction by pressing the spacebar or the equal
sign. If you pressed the spacebar. type an equal sign, and the list of
possible choices will pop up. Choose Printing.PrintAction.Print-
ToPreview and press the spacebar or the Enter key to accept it. Your
line of code should look like this:

PrintFormi.PrintAction = Printing.PrintAction.PrintToPreview

STEP 4: Add the last line of code, which starts the print operation. The Print
method sends the output to the device specified in the PrintAction
property, which defaults to the printer.

PrintFormi.Print()

STEP 5: Return to design view.
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Lock the Controls

STEP 1: When you are satisfied with the placement of the controls on the form,
display the context menu and select Lock Controls again.

Save and Run the Project
STEP 1: Save your project again. You can use the File / Save All menu command
or the Save All toolbar button.
STEP 2: Run your project again. Try clicking on the English button and the
Spanish button.
Problems? See “Finding and Fixing Errors™ later in this chapter.
STEP 3: Click on the Print button to test the Print Preview function.
sTEP 4: Click the Exit button to end program execution.

Add Remarks

Good documentation guidelines require some more remarks in the project. Al-

ways begin each procedure with remarks that tell the purpose of the procedure.

In addition. each project file needs identifying remarks at the top.

The Deelarations section at the top of the file is a good location for these
remarks.
“TEP 1: Display the code in the editor and click in front of the first line
(Public Class HelloForm). Make sure that you have an insertion
point; if the entire first line is selected, press the left arrow to set the
insertion point. -

STEP 2: Press Enter to create a blank line. TIP 7
Warning: If you accidentally deleted the first line, click Undo (or Biese ol 7 (Hums 1o quicky how
ss Ctrl + Z) and try o the inserfion point to the top of the

LRl at Ao , . fle. m
STEP 3: Move the insertion point up to the blank line and type the following
remarks. one per line (Figure 1.47):

' Project: Hello World
' Programmer: Your Mame (Use your own name here.)
' Date: (Fill in today's date.)

' Description: This project will display a "Hello World"
message in two different languages
and print the form.

Fignre 1.47

Enter remarks at the top of the form file.

Start Page =G RY e HelloForm.vb [Design]™ -
i (Generah 'I -] (Declarations) Declarations
El' Project: Hello World HH section
| * Programmer: Ypur Name (Use your own name here.) -
' Date: (Fill in today's date.) B
' Description: This project will display a "Hello World"

nessage in two different languages
and print the form.

ElPublic Class HelleForm
El Private Sub PushButton_Click(ByVal sender As System.Object, ByVe
' Display the Hello World message. =

Messagelabel.Text = "Hello World"
End Sub
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Explore the Editor Window

STEP 1: Notice the two drop-down list boxes at the top of the Editor window,
called the Class Name list and the Method Name list. You can use

these lists to move to any procedure in your code.

STEP 2: Click on the left down-pointing arrow to view the Class Name list. No-
tice that every object in your form is listed there (Figure 1.48). Near

the top of the list, you see the name of vour form: HelloForm.

Figure 1.42
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Class Name list

Start Page pl-uclli b el HelloForm.vb [Design]™

Method Name list

| ¥ PrintButton
+# PrintFormil

i (General” 74 (Declarations) <’ -
im[ﬁmnﬂd} L H—_
% HelloFo ur own name here.) 4
< ,E e date. )

+ (HelloFarm Events] display a "Hello World"

¥ BxitButton i ferent languages
| % Labell = J
| #Messagelabel

Byval sender As System.Ohject, BWEi

o message.

¥ PushButton 298

L SpanichButton o World”
[ End Sub

STEP 3: Select SpanishButton from the Class Name list. The insertion point
jumps to the first line within the SpanishButton_Click event procedure.
STEP 4: Drop down the Method Name list (the right list); it shows all possible
events for a Button control. Notice that the Click event is bold and the
rest are not. Any event for which you have written an event procedure

appears in bold.

To write code for more than one event for an object. you can use the Method
Name drop-down list. When you select a new event from the Method Name list,
the editor generates the Private Sub and End Sub lines for that procedure

and moves the insertion point to the new procedure.

Finish Up
STEP 1: Save the project again.

Print the Code

Seleet the Printing Options

STEP 1: Make sure that the Editor window is open, showing vour form’s code.
The IDE's Fite / Print command is disabled unless the code is display-

ing and its window selected.

Note: If the File / Print command is disabled, click an insertion point

in the Editor window.

STEP 2: Open the File menu and choose Print. Click OK.

View the list of objects in this
form by dropping down the
Class Name list. Select an
object from the list to display
the sub procedures for that
object.
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A Sample Printout

This output is produced when you print the form’s code. Notice the # symbol
used to continue long lines on the printouti. On the screen, those long lines are
not split. but seroll off the right side of the screen.

C:\Users\ . . . \HelloWorld\HelloForm.vb 1
'Project: Hello World

'Programmer: Your Name

'Date: Today's Date

‘Description: This project will display a "Helle World”

message in two different languages and print the form.

Public Class HelloForm

Private Sub PushButton_Click(ByVal sender As System.Object, ByVal e As System. 4
EventArgs) Handles PushButton.Click
' Display the Hello World Message.

MessagelLabel.Text = "Hello World"
End Sub

Private Sub ExitButton Click(ByVal sender As System.Object, Byval e As System. &
EventArgs) Handles ExitButton.Click
' Exit the project.

Me.Close()
End Sub

Private Sub SpanishButton_Click(ByVal sender As System.Object, Byval e As System. ¥
EventArgs) Handles SpanishButton.Click
‘ Display the Hello World message in Spanish.

MessagelLabel.Text = "Hola Mundo"
End Sub

Private Sub PrintButton_Click(ByvVal sender As System.Object, ByvVal e As 4
System.EventArgs) Handles PrintButton.Click
' Print the form.

PrintFormi.PrintAction = Printing.PrintAction.PrintToPreview
PrintForm1.Print()
End Sub

End Class

Finding and Fixing Errors

You already may have seen some errors as you entered the first sample project.
Programming errors come in three varieties: syntax errors, run-time errors,
and logic errors.



Syntax Errors

When you break VB's rules for punctuation. format, or spelling, you generate a
syntax error. Fortunately. the smart editor finds most syntax errors and even
corrects many of them for you. The syntax errors that the editor cannot identify
are found and reported by the compiler as it attempts to convert the code into
intermediate machine language. A compiler-reported syntax error may be re-
ferred to as a compile error.

The editor can correct some syntax errors by making assumptions and not
even report the error to you. For example. a string of characters must have
opening and closing quotes. such as “Hello World”. But if you type the open-
ing quote and forget the closing quote, the editor automatically adds the clos-
ing quote when you move to the next line. And if you forget the opening and
closing parentheses after a method name. such as Close (), again the editor
will add them for you when you move off the line. Of course, sometimes the
editor will make a wrong assumption, but you will be watching,. right?

The editor identities syntax errors as you move off the offending line. A blue
squiggly line appears under the part of the line that the editor cannot interpret.
You can view the error message by pausing the mouse pointer over the error, which
pops up a box that describes the error (Figure 1.49). You also can display an Error
List window (View / Error List). which appears at the bottom of the Editor window
and shows all error messages along with the line number of the statement that
caused the error. You can display line numbers on the source code (Figure 1.50)
with Tools / Options. If Show All Settings is selected in the Options dialog box,
choose Text Editor / Basic and check Line Numbers; if Show All Settings is not
checked, then choose Text Editor / Basic / Editor and check Line Numbers.

The quickest way to jump to an error line is to point to a message in the
Error List window and double-click. The line in error is selected in the Editor
window and a list of suggested corrections pops up.

At times the editor can recognize errors and offer suggested solutions. This is
more likely to occur in later chapters as you begin to use new keywords. In Chap-
ter 3 you leam to declare elements that can use a data type called Decimal. If you
accidentally mistype the word Decimal. a small red line appears at the end of the
word. Point to the line and an AutoCorrect box appears, offering to change the
word to the correct spelling. Figure 1.51 shows AutoCorrect in action.

If a syntax error is found by the compiler, you will see the dialog box shown
in Figure 1.52. Click No and return to the editor, correct your errors, and run
the program again.

45

¥ TIP

The Visual Basic AutoCorrect feo-
ture can suggest corrections for

common synkxx efrors. W

Figure 1.49

ElPublic Class HelloForm

=] Private Sub PushButton_Click(ByVal sender As System.Object, Byval e As
' Di=play the Hella World message

Mesagel abeliText = "Hello World”

End ‘Mesagelabel’ is not declared. It may be inaccessible due to its protection level.

=] Private Sub ExitButton Click(Byval sender As System.Object, ByVal e As
' Exit the project.

The editor identifies a syniax
error with a squiggly blue line.
and you can point to an error
to pop up the error message.
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Figure 1.50

You can display the Ervor List window and line bers in the source code to help locate the ervor lines.

Start Page (R IIR-Te B | ellol orm.vb [Cesign]*® -

% HelloForm -| ] (Declarations) -
@' Project: Hello wWorld E3
24 | ' Programmer: Your Mame (Use your own name here.) -
3§ ' Date: (Fill in today's date.) I
4y ' Description: This project will display a "Hello World™ ‘
58 message in two different languages E
6y and print the form. ‘
7 |4
81 EPublic Class HelloForm
q

1Emor | # 0Warnings | (i) 0 Messages
g L e

Description File Line Column

It may be inaccessible due to
its protection level,

8 [ Private Sub PushButton_Click(Byval sender As System.Object, ByVal e

11 ' Display the Hello World message.

iz

13 Mesageiabel.Text = “Hello World"

M| End _Sua_

6 Private Sub ExitButton_Click(ByVal sender As System.Object, ByVal ¢

17 | ' Exit the project. - 2
00% ~ 4| 1 | »
Error List v X

Project
@1 'Mesagelabel' is not declared, HelloFormwvb 13 g HelloWord

\ Double-click anywhere on this line to jump to the error

Figure 1.51

Dim AmountDecimal As

Type 'Decmal is not defined.

EC'nange '‘Becmal’ to 'Decimal’y

Generate 'Class Decmal'

Generate new type...

Point to the small red line and
the AutoCorrect feature pops
up a message and a box with
a down arrow. Display the
suggestions by clicking the
down arrow.

Figure 1.52

\.!) successful build?
I Yes Mo

71 Do ret show this dialeg again

Microsoft Visual Stucdio i)
=y There were build errors, Would you like to continue and run the last ‘

When the compiler identiftes
Syntax evrors, it cannot
continue. Click No to return to
the editor and correct the error.



Run-Time Errors

If your project halts during execution. it is called a run-time error or an excep-
tion. Visual Basic displays a dialog box and highlights the statement causing
the problem.

Statements that cannot execute correctly cause run-time errors. The state-
ments are correctly formed Basic statements that pass the syntax checking;
however, the statements fail to execute due to some serious issue. You can
cause run-time errors by attempting to do impossible arithmetic operations,
such as calculate with nonnumeric data. divide by zero, or find the square root
of a negative number.

In Chapter 3 you will learn to catch exceptions so that the program does not
come to a halt when an error occurs.

Logic Errors

When your program contains logic errors, your project runs but produces in-
correct results. Perhaps the results of a calculation are incorrect or the wrong
text appears or the text is okay but appears in the wrong location.

Beginning programmers often overlook their logic errors. If the project
runs, it must be right—right? All too often. that statement is not correct. You
may need to use a calculator to check the output. Check all aspecte of the proj-
ect output: computations, text, and spacing.

For example, the Hello World project in this chapter has event procedures
for displaying “Hello World™ in English and in Spanish. If the contents of the
two procedures were switched, the program would work but the results would
be incorrect.

The following code does not give the proper instructions to display the
message in Spanish:

Private Sub SpanishButton_Click
' Display the Hello World Message in Spanish.

MessageLabel.Text = "Hello World"
End Sub

Projeet Debugging

If you talk to any computer programmer. you will learn that programs don’t have
errors, but that programs get “bugs” in them. Finding and fixing these bugs is
called debugging.

For syntax errors and run-time errors, your job is easier. Visual Basic dis-
plays the Editor window with the offending line highlighted. However, you must
identify and locate logic errors yourself.

VB has a very popular feature: edit-and-continue. If you are able to iden-
tify the run-time error and fix it, you can continue project execution from that
location by clicking on the Continue button, pressing F5. or choosing Debug /
Continue. You also can correct the error and restart from the beginning.

The Visual Studio IDE has some very helpful tools to aid in debugging your
projects. The debugging tools are covered in Chapter 4.

47
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A Clean Compile

When you start executing your program, the first step is called compiling.
which means that the VB statements are converled to Microsoft Intermediate
Language (MSIL). Your goal is to have no errors during the compile process: a
elean compile. Figure 1.53 shows the Error List window for a clean compile:
0 Errors; 0 Warnings; 0 Messages.,

Introduction to Visual Basic 2010

MTIP

If you get the message “There were
build errors. Continue?” always say
No. If you say Yes, the last cleanly
compiled version runs, rather than
the current version. ®

Flgure 1.53

D 0 Erors || 0 Warnings || (i) D Messages

Description File Line Column Project

Naming Rules and Conventions for Ohbjects

Using good consistent names for objects can make a project easier to read and
understand. as well as easier to debug. You must follow the Visual Basic rules
for naming objects, procedures, and variables. In addition, conscientious pro-
grammers also follow certain naming conventions.

Most professional programming shops have a set of standards that their
programmers must use. Those standards may differ from the ones you find in
this book, but the most important point is this: Good programmers follow stan-
dards. You should have a set of standards and alwarys follow them.

The Naming Rules

When you select a name for an object, Visual Basic requires the name Lo begin
with a letter or an underscore. The name can contain letters, digits. and under-
scores. An object name cannot include a space or punctuation mark and can-
not be a reserved word, such as Button or Close. bul can contain one. For
example, ExitButton and CloseButton are legal.

The Naming Conventions

This text follows standard naming conventions, which help make projects more
understandable. When naming controls. use Paseal casing. which means that
you begin the name with an uppercase character and capitalize each additional
word in the name. Make up a meaningful name and append the full name of the
control’s class. Do not use an abbreviation unless it is a commonly used term
that everyone will understand. All names must be meaningful and indicate the
purpose of the object.

Examples
MessageLabel
ExitButton
DataEntryForm
DiscountRateLabel

Zero errors, warnings, and
messages means that you have
a clean comnpile.



Do not keep the default names assigned by Visual Basic. such as Buttonl
and Label3. Also, do nol name your ohjects with numbers, The exception to
this rule is for labels or other controls that never change during project execu-
tion. Labels usually hold items such as titles. instructions. and labels for other
controls. Leaving these labels with their default names is perfectly acceptable
and is practiced in this text.

Refer to Table 1.2 for sample ohject names.

Recommended Naming Conventions for Visnal Basie Objects

Table

1.2
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Object Class Exumple

Form DistaEntryForm

Button ExitButton

Label TotalLabel

TextBox PaymentAmountTextBox
Radio button BoldRaclioButton
CheckBox PrintSummuryCheck Box
Horizontal seroll bar RateHorizontalScrollBar
Vertical scroll bar Temperature VerticalSerollBar
PictureBox LandscapePictureBox
ComboBox BookNamesComboBox
ListBox IngredientsListBox
Sound Player IntroPageSoundPlayer

Visual Studio Help

Visnal Stndio 2010 has a completely new Help system. called the Help Viewer.
Rather than display Help topics in the Visual Studio IDE. the Help Viewer dis-
plays its content in a separate browser window. using the default browser on the
local computer. You can display Help in any browser, such as Firefox. Chrome,
or Internet Explorer.

One advantage of the new Help system is that Microsoft can keep it up-to-date.

Senting Up Help for Your Computer

You can set up Help to store and display topics offline (local) or use
Microsoft’s online resources, called Microsoft Developers Network library
(MSDN). Of course, to display online content. you must have an active
Internet connection.
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At the time you install Visual Studio. you make the choice for online or local
content. But it is easy to change your selection later using the Help Library
Manager. Select Help/Manage Help Settings to display the Help Library Manager
(Figure 1.54a). Click the first link for Choose online or local help to make the se-
lection (Figure 1.54b). If you choose local, you can specify where you want to
store the Help files: you also can check online for updates to your local content.

Introduction to Visual Basic 2010

Figure 1.54

a. Select Help / Manage Help Settings to open the Help Library Manager: b. Make vyour selection for online or local help.

For local help. you can specify the location to store the files.

) Help Lisrary Manager  Microsoft Help Viewer 10 @ i weie Lrary Manager - Merosatt Help Viewer 10 ﬁ
__ 4 - Senvinge | Help - g
Help Library Manager Setthog
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A Fiisk cunimm crien
A% PN conten o Sl Lipeary tozanan
s e

(3) (b)

Viewing Help Topics

The quickest and easiest way to view a Help topic that relates to Visual Basic is
to use F1. or context-sensitive Help. Select a VB object, such as a button or
label, or place an insertion point in a word in the editor, and press F'1. A browser
window will open with the corresponding Help topic displayed. if possible.

The Help Viewer window (Figure 1.55) displays a table of contents (TOC)
that shows the current topic indented below its parent. and a further indented
list of its subtopics. so you can see the hierarchy of topics. You can click any of
the links in the TOC 1o see other topics. Figure 1.56 shows the next level of top-
ies under the Tahel Class page.

Uze the Search box above the TOC to search for a specific topic. You can
search for multiword terms and use AND. OR, and NOT in your search terms.

If you want to see Help topics about the Visual Studio [DE. select an ele-
ment, such as the Properties window, and press Shifi-F1.
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Figure 1.55
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The Help Viewer displays in the default browser. Select topics from the TOC on the left side of the window, or type a term
into the Search box above the TOC. You also can click on links in the large Content pane on the right.
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Figure 1.56

Display the properties of a Label control, along with an explanaiion of each, by selecting Label Properties in the TOC.
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Managing Windows

At times you may have more windows and tabs open than you want. You can
hide or close any window, or switch to a different window,

To close a window that is a part of a tabbed window, click the window’s
Close button. Only the selected window will close.

To switch to another window that is part of a tabbed window, click on
its tab.

For additional help with the environment. see Appendix C, “Tips and
Shortcuts for Mastering the Visual Studio Environment.”

Note: Answers for Feedback questions appear in Appendix A.

1. Display and examine the list of properties for a Butlon control.

2. Display the Editor window of your Hello World project. Click on the
close method to place the insertion point. Press the F1 key to view
context-sensitive Help.
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mﬂ_a_n_ds-On Programming Example

Write a program for R 'n R—-For Reading and Refreshment to display the cur-
rent special promotions. Include labels to display the current special and the
promotion code and buttons for each of the following departments: Books. Mu-
sic, Periodicals, and Coffee Bar.

The user interface should also have buttons for Print and Exit and a label
with the pmgrammer's name. Change the name of the form to MainForm, and
place “R "n R--For Reading and Refreshment” in the title bar of the form.

The Print button should display the form in a Print Preview window.

53

Planning the Projeet

Sketch a form (Figure 1.57), which your users sign off on as meeting their needs.
Note: Although this step may seem unnecessary. having your users sign off

is standard programming practice and documents that your users have been

involved and have approved the design.

Flgnro 1.57

A Planning sketch of the form for the hands-on programming =xample.

MainForm
BooksButton -—
MusicButton— Muge | Surrent Framotion [ l¢—t- PromotionLabel
7 FromotionCodelabel
PeriodicalsButton — Promotion Code | }%
CoffeeBarButton —
prsuston—1o |
EHSuan— Programmed by Your Name

Labell  Label2 Label®
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Plan the Objects and Properties Plan the property settings for the form and for

each conitrol.

Object

MainForm

BooksBution

MusicButton

PeriodicalsButton

CoffeeBarButton

PrintButton

ExitButton

Lahell
Label2
Label3

PromotionLabel

PromotionCodeLabel

PrintForm1

Property Setting

Name MainForm

Text R 'n R--For Reading and Refreshment
StartPosition CenterScreen

Name BooksButton

Text Books

Name MusicButton

Text Music

Name PeriodicalsButton
Text Periodicals

Name CoffeeBarButton
Text Coffee Bar

Name PrintButton

Text Print

Name ExitButton

Text Exit

Text Current Promotion
Text Promotion Code
Text Programmed by Your Name
Name PromotionLabel
AutoSize False

BorderStyle FixedSingle

Text (blank)

TextAlign MiddleLeft

Name PromotionCodeLabel
AutoSize False

BorderStyle FixedSingle

Text {blank)

TextAlign MiddleLeft

Name PrintForml

Plan the Event Procedures You will need event procedures for each button.
Write the actions in pseudocode, which is English language that is “like code.”

Procedure

BooksButton_Click

MuzicButton_Click

PeriodicalsButton_Click

Actions—Pseudocode

Display “Buy two, get the second are for half price” and
code B60S.

Display “Get a free MP3 download with purchase of a CD”
and code M60S,

Display “Elite members receive 10% off every purchase™
and code P6O8,

Introduction to Visual Basic 2010
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CoffeeBarButton_Click Display “Celebrate the season with 209 off specialty
drinks" and code CO08.
PriniButton_Chick Set the print action to Print Preview.

Call the Print method.

ExitButton_Click End the project,

Write the Project Follow the sketch in Figure 1.57 to create the form.
Figure 1.58 shows the completed form.

» Set the properties of each object, as you have planned.
¢  Working from the pseudocode, write each event procedure.

*  When you complete the code, thoroughly test the project.

Figure 1.58

The form for the hands-on programming example.

4 7 R--For Reading and Refreshment =)

(Bocks ] szlF‘mdmn|

| oo [

Prograrmed by A Programmer
—

The Project Coding Solution

‘Project: ChO1HandsOn

'"Programmer : Bradley/Millspaugh

‘Date: June 2010

'Description: This project displays current promotions for each department.

Public Class MainForm

Private Sub BooksButton_Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles BooksButton.Click
' Display the books current promotion,

PromotionLabel.Text = "Buy two, get the second one for half price.”
PromotionCodelLabel.Text = "B608"
End Sub
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Private Sub MusicButton_Click(Byval sender As System.Object,
Byval e As System.EventArgs) Handles MusicButton.Click
' Display the music current promotion.

PromotionLabel.Text = "Get a free MP3 download with purchase of a CD."
PromotionCodelLabel.Text = "M&08"
End Sub

Private Sub PeriodicalsButton Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles PericdicalsButton.Click
' Display the periodicals current promotion.

PromotionLabel.Text = "Elite members receive 10% off every purchase."
PromotionCodelLabel.Text = "P608"
End Sub

Private Sub CoffeeBarButton Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles CoffeeBarButton.Click
' Display the coffee current promotion.

PromotionLabel.Text = "Celebrate the season with 20% off specialty drinks."
PromotionCodeLabel.Text = "Ce08"
End Sub

Private Sub PrintButton_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles PrintButton.Click
* Print the form.

PrintFormi.PrintAction = Printing.PrintAction.PrintToPreview
PrintFormi.Print()
End Sub

Private Sub ExitButton_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles ExitButton.Click
' End the program.

Me.Close()
End Sub

End Class

I. Visual Basic is an object-oriented language primarily used to write appli-
cation programs that run in Windows or on the Intemet using a graphical
user interface (GUT).

. In the OOP object model. classes are used to create objects that have prop-
erties. methods, and events,

3. The .NET Framework provides an environment for the objects from many

languages to interoperate. Each language compiles to Microsoft Intermedi-
ate Language (MSIL) and runs in the Common Language Runtime (CLR).
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The current release of Visual Basic is called 2010, Visual Basic is part of
Visual Studio. VB 2010 has an Express version. as well as the Visual Basic
portion of Visual Studio 2010 Professional, Visual Studie 2010 Premium,
and Visual Studio 2010 Ultimate.

. To plan a project, first sketch the user interface and then list the ohjects

and properties needed. Then plan the necessary event procedures.

. The three steps to creating a Visual Basic project are (1) define the user in-

terface, (2) set the properties. and (3) write the Basic code.

. A Visual Basic application is called a solution. Each solution can contain

multiple projects, and each project may contain multiple forms and addi-
tional files. The solution file has an extension of sln. a project file has an
extension of .vbproj. and form files and additional VB files have an exten-
sion of .vh. In addition. the Visual Studio environment and the VB com-
piler both create several more files,

. The Visual Studio integrated development environment (IDE) consists of

several tools, includ ing a form designer. an editor, a compiler, a debugger,
an object browser. and a Help facility.

You can customize the Visual Studio IDE and reset all customizations back
to their default state.

You create the user interface for an application by adding controls from the
toolbox to a form. You can move, resize. and delete the controls.

. VB has three modes: design time, run time. and debug time.
. The Name property of a control is used to refer to the control in code. The

Text property holds the words that the user sees on the screen.

. Visual Basic code is written in procedures. Sub procedures begin with the

word Sub and end with End Sub.

. Project remarks are used for documentation, Good programming practice

requires remarks in every procedure and in the Declarations section of
a file.

. Assignment statements assign a value to a property or a variable. Assign-

men! statements work from right to lefi. assigning the value on the right
side of the equal sign to the property or variable named on the lefl side of
the equal sign.

The Me.Close() method terminates program execution.

Each event to which you want to respond requires an evenlt procedure.
You can print out the Visual Basic code for documentation. You also can
use the PrintForm component in an application to print the current form,
either to the printer or to the Print Preview window.

Three types of errors can occur in a Visual Basic projecl: syntax errors,
which violate the syntax rules of the Basic language; run-time errors, which
contain a statement that cannot execute properly: and logic errors, which
produce erroneous results.

. Finding and fixing program errors is called debugging.
. You should have a clean compile before you run the program.
. Following good naming conventions can help make a project easier to

debug.

23. Visual Basic Help has very complete descriptions of all project elements

and their uses, You can search Help topics or use context-sensitive Help.

57
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assignmenl statement 30 namespace 23
AutoCorrect 45 object 4
Button 19 object-oriented programming
class 4 (OOP) 3
clean compile 48 Pascal casing 48
code 6 PrintForm 40
component fray 40 procedure 29
context menu 23 Professional version 5
context-sensitive Help 50 Properties window 13
control 3 property 4
debug time 14 pseudocode 6
debugging 47 remark 30
Declarations section 42 resizing handle 21
design time 14 run lime {4
Document window 14 run-time error 44
event 4 snap lines 21
event procedure 30 solution 7
Express version 5 Solution Explorer window 13
form 3 solution file &
Form Designer 13 sub procedure 29
graphical user interface (GUI) 3 syntax error 44
handle 13 Text property 25
Help 13 toolbar 12
integrated development environment toolbox 13
(IDE) & Ultimate version 5
Label 19 user interface 6
logic error 44 Visual Studio environment 8
method 4

Review Questions

1. What are objects and properties? How are they related to each other?

. What are the three steps for planning and creating Visual Basic projects?
Describe what happens in each step.

. What is the purpose of these Visual Basic file types: .sln, .suo, and .vh?

When is Visual Basic in design time? run time? debug time?

. What is the purpose of the Name property of a control?

. Which property determines what appears on the form for a Label control?

. What is the purpose of the Text property of a button? the Text property of
a form?

. What does PushButton_Click mean? To what does PushButton refer? To
what does Click refer?
9. What is a Visual Basic event? Give some examples of events.

10. What property must be set to center text in a label? What should be the

value of the property?

N Ue W N

oo
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What is the Declarations section of a file? What belongs there?
What is meant by the lerm debugging?
What is a syntax error, when does it oceur, and what might cause it?
What is a run-time error, when does it occur, and what might cause it?
What is a logic error, when does it occur, and what might cause it?
Tell the class of control and the likely purpose of each of these object
names:

AddressLabel

ExitButton

NameTextBox

TextBlueRadioButton

7. What does context-sensitive Help mean? How can you use it to see the

Help page for a button?

Exercises

rogramming

For your first Visual Basic exercise. you must first complete the Hello
World project. Then add buttons and event procedures to display the
“Hello World™ message in two more languages. You may substitute any
other languages for those shown. Feel free to modify the user interface to
suit yourself (or your instructor).

Make sure to use meaningful names for your new bhuttons, following the
naming conventions in Table 1.2. Include remarks at the top of every pro-
cedure and at the top of the file.

“Hello World™ in French: Bonjour tout le monde
“Hello World™ in Italian: Ciao Mondo

Write a new Visual Basic project that displays a different greeting. or
make it display the name of your school or vour company. Include at least
three buttons to display the greeting, print., and exit the project.

Include a label that holds your name at the hottom of the form and
change the Text property of the form to something meaningful.

Follow good naming conventions for object names: include remarks at
the top of every procedure and at the top of the file.

Select a different font name and font size for the greeting label. If you
wish, you also can select a different color for the font. Select each font at-
tribute from the Font dialog box from the Properties window.

Write a project that displays four sayings. such as “The early bird gets the
worm” or “A penny saved is a penny eamed.” (You will want to keep the
sayings short, as each must be entered on one line) When the saying dis-
plays on your form, long lines will run off the form if the label's AutoSize
property is set to True. To wrap text within the label. change the AutoSize
property to False and use the sizing handles to make the label large enough.

Make a button for each saying with a descriptive Text property for
each, a button to print. and a button to exit the project.

Include a label that holds your name at the bottom of the form. Also,
make sure to change the form's title bar to something meaningful.
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You may change the Font properiies of the large label to the font and
size of your choice.

Make sure the buttons are large enough to hold their entire Text
propetties.

Follow good naming conventions for object names: include remarks at
the top of every procedure and at the top of the file.
Write a project to display company contact information. Include buttons
and labels for the contact person. department. and phone. When the user
clicks on one of the buttons, display the contact information in the corre-
sponding label. Include a button to print and another to exit.

Include a label that holds your name at the bottom of the form and
change the tille bar of the fonn to something meaningful.

You may change the Font properties of the labels to the font and size of
your choice.

Follow good naming conventions for object names; include remarks at
the top of every procedure and at the top of the file.
Create a project to display the daily specials for “your” diner. Make up a
name for your diner and display it in a label at the top of the form. Add a
label to display the appropriate special depending on the button that is
pressed. The buttons should be

e Soup of the Day

e Chef's Special

e Daily Fish

Also include a Print button and an Exit button.

Sample Data: Dorothy's Diner is offering Tortilla Soup. a California
Cobh Salad. and Hazelnut-Coated Mahi Mahi.

Introduction to Visual Basic 2010



Very Busy (VE) Mail order [

If you don't have the time to look for all those hard-to-
find items, tell us what you're looking for. We'll send you
a catalog from the appropriate company or order for you.

We can place an order and ship it to you. We also
help with shopping for gifts; your order can be gift
wrapped and sent anywhere you wish.

The company title will be shortened to VB Mail
Order. Include this name on the title bar of the first
form of each project that you create for this case study.

Your first job is to create a project that will display
the name and telephone number for the contact person
for the customer relations, marketing, order process-
ing, and shipping departments.

Include a bution for each department. When the
user clicks on the bulton for a depariment, display the
name and telephone number for the contact person in

two labels. Also include identifying labels with Text
“Department Contact™ and “Telephone Number™,

Be sure to include a button for Print and one for
Exit.

Include a label at the bottom of the form that
holds your name.

Test Data

Department Department Telephone
Contact Number
Customer Relations Tricia Mills 500-1111
Marketing Michelle Rigner 200-2222
Order Processing Kenna DeVoss 500-3333
Shipping Eric Andrews 5004444

Valley Boulevard (Vi) Auto Center [

Valley Boulevard Auto Center will meet all of your au-
tomobile needs. The center has facilities with every-
thing for your vehicles including sales and leasing for
new and used cars and RVs, auto service and repair.
detail shop, car wash, and auto parts.

The company title will be shortened to VB Auto
Center. This name should appear as the title bar on the
first form of every project that vou create throughout
the text for this case study.

Your first job is to create a project that will display
current notices.

Include four buttons labeled “Auto Sales”.
“Service Center”, “Detail Shop”, and “Employment
Opportunities™. One label will be used to display
the information when the buttons are clicked. Be sure
to include a Print button and an Exit button.

Include your name in a label at the bottom of the
form.

Test Data

Button Label Text

Auto Sales Family wagon, immaculate

condition $12,995

Lube, oil, filter $25.99

Service Center

Detail Shop Complete detail §79.95 for

most cars

Sales position, contact Mr. Mann
551-2134 x475

Employment Opportunities
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Video Bonanza ||

This neighborhood store is an independently owned
video rental business. The owners would like to allow
their customers to use the computer to look up the
aisle number for movies by category.

Create a form with a button for each category.
When the user clicks on a button, display the corre-
sponding aisle number in a label. Include a button to
print and one to exit.

Include a label that holds your name at the bottom
of the form and change the title bar of the form to
Video Bonanza.

You may change the fonl properties of the labels to
the font and size of vour choice. Include additional
categories. if you wish.

Follow good programming conventions for object
names; include remarks at the top of every procedure
and al the top of the file.

Test Data

Button Location
Cammedy Aisle 1
Dirama Aisle 2
Action Aisle 3
Sci-Fi Aisle 4
Horror Aisle 5
New Releases Back Wall

Very Very Boards I

This chain of stores features a full line of clothing and
equipment for snowboard and skateboard enthusiasts.
Management wants a computer application to allow
their employees to display the address and hours for
each of their branches.

Create a form with a button for each store branch.
When the user clicks on a button, display the correct
address and hours.

Include a label that holds your name at the bottom
of the form and change the title bar of the form to Very
Very Boards.

You may change the font properties of the labels to
the font and size of your choice.

Include a Print button and an Exit button. Follow
good programming conventions for object names: in-
clude remarks at the top of every procedure and at the
top of the file.

Store Branches: The three branches are Down-
town, Mall. and Suburbs. Make up hours and locations
for each.



User Interface
Design

at the completion of this ehapter. you will be able to ...

1. Use text boxes, masked text boxes, rich text boxes, group boxes. check boxes,

radio buttons, picture boxes. and line and shape controls effectively.
2. Set the BorderStyle property to make controls appear flat or three-dimensional.
3. Select multiple conirols and move them, align them, and set common properties.

4. Make your projects easy for the user to understand and operate by defining
access keys. setting an Accept and a Cancel button. controlling the 1ab
sequence, resetting the focus during program execution, and causing

Tool Tips to appear.
5. Clear the contents of text boxes and labels.
6. Make a control visible or invisible at run time by setting its Visible property.
7. Disable and enable controls al design time and mn lime.
8. Change text color during program execulion.

9. Code multiple statements for one control using the With and End With

statements.
10. Concatenate ( join) strings of text.

I 1. Continue long program lines using implicit continuation or explicit line-

4 continuation characters.
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Introducing More Controls

In Chapter 1 you learned to use labels and buttons. In this chapter you will
learn to use several more control types: text boxes, group boxes. check boxes,
radio buttons, picture boxes, and line and shape controls. Figure 2.1 shows the
toolbox with the Common Controls, Containers, and Visual Basic PowerPacks tabs
open, to show the tools for these new controls. Figure 2.2 shows some of these
controls on a form.

Each class of controls has its own set of properties. To see a complete list
of the properties for any class of control., you can (1) place a control on a form
and examine the properties list in the Properties window. or (2) click on a tool
or a control and press F1 for context-sensitive Help. Visual Studio will display
the Help page for that control, and you can view a list of Lhe properties and an
explanation of their use.

User Interface Design

Figure 2.1

The toolbox with three tabs open. showing the new controls that are covered in this chapter. Click the triangles on the tabs to

open and close each section.

Toolbox - 0 Click to open — 1+ 4 Containers
b All Windows Forms or close tab R Pointer
Click to open . 4 Common Controls s FlowLayoutPanel
gyl R Pointer o
; GroupBox —{"'| GroupBox
Batton Panel
CheckBox CheckBox [I] SplitContainer
[BY CheckedlistBox ™ TabControl
E ComboBox 53 TableLayoutPanel
@ DateTimePicker [» Menus & Toolbars
A Label & Data
A LinkLabel i Components
EZ ListBox & Printing
337 ListView & Dialogs
MaskedTextBox ——f#-]  MaskedTextBox b WPF Interoperability
ManthCalendar b Reporting
. 4 Visual Basic PowerPacks
=5 Netifylcon -
. R Pointer
2  NumericUpDown ' ;
] % PrintForm
PictureBox —)-a PictureBox
LineShape — = LineShape
@) ProgressBar - @ Ovalh
—_—
RadioButton ——)-@ RadioButton nabhege o
4 " RectangleShape ——[ 1]  RectangleShape
RichTextBox ——=3 RichTextBox e
50y 5= DataRepeater
TextBox —labll TextBox e
Q;: ToolTip
= TreeView
@ WebBrowser




Figure 2.2
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Text Boxes

Use a text box control when you want the user to type some input. The form in
Figure 2.2 has two text boxes, The user can move from one box to the next, make
corrections, cut and paste if desired. and click the Display button when finished.
In your program code you can use the Text property of each text box.

Example

NameLabel.Text = NameTextBox.Text

In this example, whatever the user enters into the text box is assigned to
the Text property of NameLabel. If you want to display some text in a text box
during program execution, assign a literal to the Text property:

MessageTextBox.Text = "Watson, come here."

You can set the TextAlign property of text boxes to change the alignment
of text within the box. In the Properties window, set the property to Left, Right,
or Center. In code, you can set the property using these values:

Horizontal Alignment.Left
Horizontal Alignment.Right
Horizontal Alignment.Center

MessageTextBox.TextAlign = HorizontalAlignment.Left

This form uses labels, text
boxes, a check box, radio
buttons, group boxes, and a
picture box,
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Example Names for Text Boxes

TitleTextBox
CompanyTextBox

Masked Text Boxes

A specialized form of the TextBox control is the MaskedTextBox. You can
specify the format (the Mask property) of the data required of the user. For
example, you can select a mask for a ZIP code, a date, a phone number, or a
social security number. Figure 2.3 shows the Input Mask dialog box where you
can select the mask and even try it out. At run time the user cannot enter char-
acters that do not conform to the mask. For example, the phone number and
social security number masks do not allow input other than numeric digits.

Example Names for Masked Text Boxes

DateMaskedTextBox
PhoneMaskedTextBox

Note: For a date or time mask. the user can enter only numeric digits but
may possibly enter an invalid value: for example, a month or hour greater than
12. The mask will accept any numeric digits. which could possibly cause your
program to generate a run-time error. You will learn to check the input values
in Chapter 4.

Figure 2.3

Select a format for the input mask in the Input Mask dialog box, which supplies the
Mask property of the Masked TextBox control.

Select a predefined mask description from the list below or select Custom to define a custom mack.

Mask Description Data Format Walidating Type
MNumeric (5-digits) 12345 Int32
Phore number (574) 555-0123 {none)
Phore number no area code 555-0123 (none)
Short date 12/11/2003 DateTime
Short date and time (US) 12/11/2003 11:20 DateTime
Socizl security number 000-00-1234 (nocne)
Time (European/Military) 23:20 DateTime
Tirme (US) 11:20 DateTime
Zip Code 98052-6399 (none)
<Custom> {none}

Mask: Use ValidatingType

Preview:

ok || Cancel




r T E R 2

Rich Text Boxes

Another variety of text box is the RichTextBox control, which offers a variety
of formatting features (Figure 2.4). In a regular text box, all of the text is format-
ted the same, but in a rich text box, the user can apply character and paragraph
formatting to selected text. much like using a word processor.

One common use for a rich text box is for displaying URL addresses. In a
regular text box, the address appears in the default font color. but the rich text
box displays it as a link when the DeteciUrl property is set to True. Note that it is
not an active link. but it does have the formatting to show the URL as an address.

You also can load formatted text into a rich text box from a file stored in
rich text format (rtf ). Use the LoadFile method of the rich text box. In this ex-
ample, the file “Rich Text Boxes.rt” is stored in the bin/debug folder, but you

could include the complete path to load a file from another location.

SampleRichTextBox.LoadFile("Rich Text Boxes,rtf®)
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W Fich Text Boxes

Pamper Yourself
All Your Favorite Books

Rich Text Boxes <F Contents of af file

Allow...
& Nubwple Cclors
*  Font stvles

»  Bullsted Lists

Automatically formatted URL

Regu]ur text box

Displaying Text on Multiple Lines

Both the regular text box and the rich text box have properties that allow you to
display text on multiple lines. The WardWrap property determines whether
the contents should wrap to a second line if they do not fit on a single line. The
property is set to True by default. Both controls also have a Multiline property,
which is set to False by default on a text box and True on a rich text box. Both
WordWrap and Multiline must be set to True for text to wrap to a second line.
For a regular text box. you must set Multiline to True and then adjust the
height to accommodate multiple lines. If Multiline is False (the default). a text
box does not have resizing handles for vertical resizing. Be aware that a text hox

Using the RichTextBox control,
you can apply font styles to
selected text, show formatted
URLs, and display text from a
Sformatted rtf file
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will not automatically resize to display multiple lines even though Multiline is
True: you must make the height tall enough to display the lines.

You can set the Text property of a multiline text box (or rich text box) to a
long value: the value will wrap to fit in the width of the box. You also can enter
multiple lines and choose the location of the line breaks; the techniques differ de-
pending on whether you set the Text property at design time or in code. At design
time, click on the Text property in the Properties window and click on the Prop-
erties button (the down arrow): a small editing window pops up with instructions to
press Enter at the end of each line and Ctil + Enter to accept the text (Figure 2.5).
In code, you can use a NewLine character (Environment.NewLine) in the
text siring where you want the line to break. Joining strings of text is called con-
catenation and is covered in “Concatenating Text” later in this chapter.

User Interface Design

TitleRichTextBox.Text = " Pamper Yourself" & Environment.NewLine &

"All Your Favorite Books"

li'lgl.lre 2.8

Propetizs *Ox

SampleRichTextBox Systern. Windows.bor =

HE=t

ShowSclectionMargi Falie =
b Size 208 135
Tabindex 0
TabStop True
Tag
Properties button

[

Editor for entering
the Text property

Group Boxes

GroupBox controls are used as containers for other controls. Usually,
groups of radio buttons or check boxes are placed in group boxes. Using group
boxes to group conirols can make your forms easier to understand by separat-
ing the controls into logical groups.

Set a group box’s Text property to the words you want to appear on the top
edge of the box.

Example Names for Group Boxes

ColorGroupBox
StyleGroupBox

Click the Properties button for
the Text property and a small
editing box pops up. To enter
mudtiple lines of text, press
Enter at the end of each line
and Ctrl + Enter to accept
the text.
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Cheeck Boxes

Check boxes allow the user to select (or deselect) an option. In any group of
check boxes, any number can be selected. The Checked property of a check
box is set to False if unchecked or True if checked.

You can write an event procedure for the CheckedChanged event. which
execules when the user clicks in the box. In Chapter 4, when you learn about
If statements, you can take one action when the box is checked and another
action when it is unchecked.

Use the Text property of a check box for the text you want to appear next to
the box.

Example Names for Check Boxes

BoldCheckBox
ItalicCheckBox

Radio Buitons

Use radio buttons when only one button of a group may be selected. Any ra-
dio buttons that you place directly on the form (not in a group box) funetion as
a group. A group of radio buttons inside a group box function together. The best
method is to first create a group box and then create each radio button inside
the group box.

When you need separate lists of radio buttons for different purposes, you
must include each list in a separate group box. You can find an example pro-
gram later in this chapter that demonstrates using two groups of radio buttons,
one for setting the background color of the form and a second set for selecting
the color of the text on the form. See “Using Radio Buttons for Selecting Colors.™

The Checked property of a radio button is set to True if selected or to False
if unselected. You can write an event procedure to execute when the user se-
lects a radio button using the control’s CheckedChanged event. In Chapter 4
you will learn to determine in your code whether or not a button is selected.

Set a radio button’s Text property to the text you want to appear next to the
button.

Example Names for Radio Buttons

RedRadioButton
BlueRadioButton

Picture Boxes

A PietureBox control can hold an image. You can set a picture box’s Image
property to a graphic file with an extension of .bmp, .gif. .jpg. .jpeg. g, .ico.
.emf, or .wmf. You first add your images to the project’s resources; then you can
assign the resource to the Image property of a PictureBox control.

Place a PictureBox control on a form and then select its Image property in
the Properties window. Click on the Properties button (Figure 2.6) to display a
Select Resource dialog hox where you can select images that you have al-
ready added or add new images (Figure 2.7).
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Figure 2.6
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Resource context
| Local resource:

[ g

@ Project resource file:

Click on the Import button of the Select Resource dialog box to add images.
An Open dialog box appears (Figure 2.8). where you can navigate to your image
files. A preview of the image appears in the preview box.

Note: To add files with an .ico extension, select All Files for the Files of type
in the Open dialog box.

mwmm
ﬁmﬁahpwm&m
for the graphic ile you want to
appear in the PictureBox
control; click Import to add an
image to the list.
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Find the text graphic files and icon files supplied by Microsoft in the
Student Data\Graphics folder.

%l Recent Piaces

A Linraries
|4 pocuments
J‘ Music
[=] Pictures £
8 videos

Diegruntled.gif
o Hamegroup

- Compuzer

& os )

&’} = y ]

File name:

Open ﬂ
@U" Lo VB2010 » StudertData » Graphics » w |42 || Search Grophics ,D|
Organize Blew folder =y 0 @
— - — —
i Favorices i

B Desktop
& Downloads

v [tmage Fiest: gt dog spea v

cake,pg

Drinkblk.g

[Lopen B |

Gance |

You can use any graphic file (with the proper format) that you have avail-
able. You will find many graphic files included with the Student Data files on
the text Web site (www.mhhe.com/VB2010).

PictureBox controls have several useful properties that you can sel at design
time or run time. For example. set the SizeMode property to Stretchimage to
make the graphic resize to fill the control. You can set the Visible property to
False to make the picture box disappear,

For example. to make a picture box invisible at run time. use this code
statement:

LogoPictureBox.Visible = False

You can assign a graphic from the Resources folder at run time. You use
the My keyword. which is a special VB keyword that gives you access to many
system settings. In the following example, “Sunset” is the name of a graphic
(without its extension) in the Resources folder of the project.

SamplePictureBox.Image = My .Resources.Sunset
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Adding and Removing Resources

In Figure 2.6 you saw the easiest way to add a new graphic to the Resources
folder, which you perform as you set the Image property of a PictureBox
control. You also can add, remove. and rename resources using the Visual
Studio Project Designer. From the Project menu, select ProjectName Proper-
ties (which always shows the name of the current project). The Project
Designer opens in the main Document window: click on the Resources tab to
display the project resources (Figure 2.9). You can use the buttons at the top
of the window to add and remove images, or right-click an existing resource to
rename or remove it.

User Interface Design

Figure 2.9
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Line and Shape Controls

The line and shape controls are in a separate section at the bottom of the tool-
box. The Visual Basic PowerPacks controls were added as a separate download
in Visual Studio 2008 but come installed with the 2010 version.

You can use the LineShape. OvalShape. and RectangleShape controls to
create graphic shapes on your form. Figure 2.10 shows many sample shapes
along with the tools in the toolbox.

Place the Controls on a Form

To place a control on the form, click on the tool in the toolbox and use the
mouse pointer to draw the shape that you want on the form. Alternately, vou can
double-click one of the tools to create a default size control that you can move
and resize as desired.

The line and shape controls have many properties that you can set. as
well as events. such as Click and DoubleClick. for which you can write event
procedures.

Click on the Resources tab of
the Project Designer to work
with project resources.

You can add. remove, and
rename resources on this page.
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Properties of a line include BorderStyle (Solid, Dot, Dash, and a few more).
BorderWidth (the width of the line, in pixels). BorderColor, and the locations
for the two endpoints of the line (X1, X2, X3, X4). Of course, you can move and
resize the line visually. but it sometimes is more precize to set the pixel loca-
tion exactly.

The properties of the OvalShape and RectangleShape controls are more in-
teresting. You can set transparency with the BackStyle property and the border
with BorderColor. BorderStyle, and BorderWidth. Set the interior of the shape
using FillColor, FillGradientColor, FillGradientStyle, and FillStyle. You can
give a rectangle rounded corners by setting the ComerRadius, which defaults
to zero for square corners.

Drawing Lines
In addition to using the LineShape control for a line, you also can draw a line
on a form by using the Label control. Set the label’s AutoSize property to False,
the Text property to blank. and the BorderStyle to None, and change the Back-
Color to the color you want for the line. You can control the size of the line with
the Width and Height properties, located beneath the Size property.

Another way to draw a line on a form is to use the graphics methods. Draw-
ing graphics is covered in Chapter 13.

Using Smart Tags

You can use smart tags to set the most common properties of many controls.
When you add a PictureBox or a TextBox to a form, for example, vou see a
small arrow in the upper-right corner of the control. Click on the arrow to open
the smart tag for that control (Figure 2.11). The smart tag shows a few proper-
ties that you can set from there, which is just a shortcut for making the changes
from the Properties window.
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Figure 2.11
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Using Images for Forms and Controls

You can use an image as the background of a form or a control. For a form, set
the Backgroundlmage property to a graphic resource; also set the form’s Back-
groundImagelLayout property to Tile, Center. Stretch. or Zoom.

Controls such as buttons, check boxes, and radio buttons have an Image
property that you can set to a graphic from the project’s resources.

Setting a Border and Sivle

Most controls can appear to be three-dimensional or flat, Labels, text hoxes, and
picture boxes all have a BorderSiyle property with choices of None,
FixedSingle, or Fixed3D. Text boxes default to Fixed3D: labels and picture boxes
default to None. Of course. you can change the property to the style of your choice.

Feedback Z.1

Create a picture box control that displays an enlarged icon and appears in a 3D
box. Make up a name that conforms to this textbook’s naming convention.

Property Selling
Name

BorderStyle

SizeMode

Visible

Working with Multiple Controls

You can select more than one control at a time, which means that you can move
the controls as a group, set similar properties for the group, resize, and align the
controls.
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Selecting Multiple Controls

There are several methods of selecting multiple controls. If the controls are near
each other, the easiest technique is to use the mouse to drag a selection box around
the controls. Point to a spot that you want to be one corner of a box surrounding the
controls, press the mouse button. and drag to the opposite corer (Figure 2.12).
When you release the mouse button, the controls will all be selected (I"igure 2.13).
Note that selected labels and check boxes with AutoSize set to True do not have
resizing handles: other selected controls do have resizing handles.

You also can select multiple controls, one at a time. Click on one control to
select it. hold down the Ctrl key or the Shift key, and click on the next control.
You can keep the Ctrl or Shift key down and continue clicking on controls vou
wish to select. Cirl-click (or Shift-click) on a control a second time to deselect
it without changing the rest of the group.

When you want to select most of the controls on the form. use a combina-
tion of the two methods. Drag a selection box around all of the controls to select
them and then Ctrl-click on the ones you want to deselect. You also can select
all of the controls using the Select All option on the Edit menu or its keyboard
shorteut: Crl + A.

Deselecting a Group of Controls

When you are finished working with a group of controls. it's easy to deselect
them. Just click anywhere on the form (not on a control) or select another pre-
viously unselected control.

75

¥ TIP

You can choose the control to be the
dominant control for aligning and
resizing. Use Shifi-click to make the
first selected contrel dominant; use
Cirkelick to make the last selected
control dominant. m
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Moving Contrels as a Group

After selecting multiple controls, you can move them as a group. To do this,
point ingide ome of the selected controls, press the mouse button, and drag the
entire group to a new location (Figure 2.14),

User Interface Design

Figure 2.14
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Setting Properties for Multiple Controls

You can set some common properties for groups of controls. After selecting the
group, look at the Properties window. Any properties that appear in the window
are shared by all of the controls and can be changed all at once, For example,
you may want to set the BorderStyle property for a group of controls to three-
dimensional or change the font used for a group of labels. Some properties
appear empty: those properties do not share a common value. You can enter a
new value that will apply to all selected controls.

Aligning Conirols

After you select a group of controls. it is easy Lo resize and align them using the
buttons on the Layout toolbar (Figure 2,15) or the corresponding items on the
Format menu. Select your group of controls and choose any of the resizing but-
tons. These can make the controls equal in width. height. or both. Then select
another button to align the tops, bottoms, or centers of the controls. You also
can move the entire group to a new location.

Drag a group of selected
controls to move the entire
group to a new location.

¥ TIP

Make sure to read Appendix C for
tips and shorteuts for working with
confrols. m

MTIP

Setting the font for the form changes
the default font for all conirols on the
form. m

Figure 2.15

Resize and align multiple controls using the Layout toolbar.
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Note: The alignment options align the group of controls to the control that
is active (the sizing handles are white). Referring to Figure 2.13, the upper text
box is the active control. To make another selected control the active control,
simply click on it.

To set the spacing between controls. use the buttons for horizontal and/or
vertical spacing. These buttons enable you to create equal zspacing between
controls or to increase or decrease the space hetween controls.

Note: If the Layout toolbar is not displaying. select View / Toolbars / Layout.

One of the goals of good programming is to create programs that are easy to use.
Your user interface should be clear and consistent. One school of thought says
that if users misuse a program, it's the fault of the programmer. not the users.
Because most of your users will already know how to operate Windows programs,
you should strive to make your programs look and behave like other Windows
programs. Some of the ways to accomplish this are to make the controls operate
in the standard way. define keyboard access keys, set a default button, and make
the Tab key work correctly. You also can define ToolTips, which are those small

labels that pop up when the user pauses the mouse pointer over a control.

Designing the User Interface

The design of the screen should be easy to understand and “comfortable™ for
the user. The best way to accomplish these goals is to follow industry standards
for the color, size, and placement of controls. Once users become accustomed
to a screen design. they will expect (and feel more familiar with) applications
that follow the same design criteria.

You should design your applications to match other Windows applications.
Microsoft has done extensive program testing with users of different ages. gen-
ders, nationalities, and disabilities. We should take advantage of this research
and follow their guidelines. Take some time to examine the screens and dialog
boxes in Microsoft Office as well as those in Visual Studio.

One recommendation about interface design concerns color. You have
probably noticed that Windows applications are predominantly gray. A reason
for this choice is that many people are color blind. Also. research shows that
gray is easiest for the majority of users. Although you may personally prefer
brighter colors. your applications will look more professional if you stick with
gray, or the system palette the user chooses.

Note: By default the BackColor property of forms and controls is set to Control,
which is a color included in the operating system'’s palette. If the user changes the
system theme or color, your forms and controls will conform to their new settings.

Colors can indicate to the user what is expected. Use a white background
for text boxes to indicate that the user should input information. Use a gray
background for labels. which the user cannot change. Labels that will display
a message should have a border around them: labels that provide text on the
screen should have no border (the default).

Group your controls on the form to aid the user. A good practice is to cre-
ate group boxes to hold related items. especially those controls that require

Designing Your Applications for User Conve

17
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user input. This visual aid helps the user understand the information that is
being presented or requested.

Use a sans serif font on your forms. such as the default MS Sans Serif, and
do not make them boldface. Limit large font sizes to a few items. such as the
company name.

Defining Keyboard Access Keys

Many people prefer to use the keyboard. rather than a mouse. for most opera-
tions. Windows is set up so that most functions can be done with either the key-
board or a mouse. You can make your projects respond to the keyboard by
defining aecess keys, also called hot keys. For example, in Figure 2.16 you
can select the OK button with Alt + o and the Exit button with Alt + x.

€ User Interface Design

Fignre 2.16

You can set access keys for buttons, radio buttons, and check boxes when
you define their Text properties. Type an ampersand (&) in front of the char-
acter you want for the access key: Visual Basic underlines the character.
You also can set an access key for a label; see “Setting the Tab Order for
Controls™ later in this chapter.

For examples of access keys on buttons, type the following for the button’s
Text property:

for [OK
for [EXiE!

When you define access keys, vou need to watch for several pitfalls. First,
try to use the Windows-standard keys whenever possible. For example, use the
x of Exit and the S of Save. Second, make sure you don’t give two controls the
same access key. [t confuses the user and doesn’t work correctly. Only the next
control (from the currently active control) in the tab sequence is activated when
the user presses the access key.

Note: To view the access keye on controls or menus. you may have to press
the Alt key, depending on your system settings. You can set Windows to always
show underlined shortcuts in the Control Panel. In Windows 7 select Ease of
Access Center and choose Make the keyboard easier to use. In Windows Vista,

The underlined character
defines an access key. The user
can select the OK button by
pressing Alt + o and the Exit
button with Alt + x.

TP

Use two ampersands when you want
to make an ampersand appear in the
Text property: &Health && Welfare
for “Health & Welfare”. m
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select Ease of Use and Change how your keyboard works. Then. in either,
check the box for Underline keyboard shortcuts and access keys.

Setting the Aceept and Caneel Buttons

Are you a keyboard user? If so, do you mind having to pick up the mouse and
click a button after typing text into a text box? Once a person’s fingers are on
the keyboard. most people prefer to press the Enter key, rather than to click the
mouse. If one of the buttons on the form is the Accept button, pressing Enter is
the same as clicking the button.

You can make one of your buttons the Accept button by setting the
AcceptButton property of the form to the button name. When the user
presses the Enter key. that button is automatically selected.

You also can select a Cancel button. The Cancel button is the button that is
selected when the user presses the Esc key. You can make a button the Cancel
button by setting the form’s CancelButton property. An example of a good
time to zet the CancelButton property is on a form with OK and Cancel buttons.
You may want to set the form’s AcceptButton to OKButton and the CancelBut-
ton property to CancelButton.

Setting the Tab Order for Controls

In Windows programs. ane control on the form always has the foens. You can
see the focus change as you tab from control to control. For many controls, such
as buttons, the focus appears as a thick border. Other controls indicate the fo-
cus by a dotted line or a shaded background. For text boxes, the insertion point
(also called the cursor) appears inside the hox.

Some controls can receive the focus; others cannot. For example. text boxes
and buttons can receive the focus, but labels and picture boxes cannot.

The Tab Ovder

Two properties determine whether the focus stops on a control and the order in
which the focus moves. Controls that are capable of receiving focus have a
TabStop proeperty. which you can set to True or False. If you do not want the
focus to stop on a control when the user presses the Tab key, set the TabStop
property to False.

The Tablndex property determines the order the focus moves as the Tab
key is pressed. As you create controls on your form, Visual Studio assigns the
TabIndex property in sequence. Most of the time that order is correct. but if you
want to tab in some other sequence or if you add controls later, you will need to
modify the TahIndex properties of your controls.

When your program begins running, the focus is on the control with the
lowest TabIndex (usually 0). Since you generally want the insertion point to ap-
pear in the first control on the form, its TabIndex should be set to 0. The next
control should be set to 1: the next to 2; and so forth.

You may be puzzled by the properties of labels, which have a TabIndex prop-
erty but not a TabStop. A label cannot receive focus, but it has a location in the
tab sequence. This fact allows you to create keyboard access keys for text boxes.
When the user types an access key that is in a label., such as Alt + N. the focus
jumps to the first TabIndex following the label (the text box). See Figure 2.17.

By default, buttons, text boxes, and radio buttons have their TabStop prop-
erty set to True. Be aware that the behavior of radio buttons in the tab sequence
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Figure 2.17
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is different from other controls: The Tab key takes you only to one radio button
in a group (the selected button), even though all buttons in the group have their
TabStop and Tablndex properties set. If you are using the keyboard to select ra-
dio buttons, you must tab to the group and then use your up and down arrow
keys to select the correct button.

Seuing the Tab Ovder

To set the tab order for controls, you can set each control’s TabIndex property in
the Properties window. Or you can use Visual Studio’s great feature that helps
you set TabIndexes automatically. To use this feature, make sure that the Design
window is active and select View / Tab Order or click the Tab Order button on the
Layout toolbar, (The Tab Order item does not appear on the menu and is not
available on the Layout toolbar unless the Design window is active.) Small num-
bers appear in the upper-left corner of each control; these are the current
TabIndex properties of the controls. Click first in the control that you want to be
TabIndex zero, then click on the control for TabIndex one, then elick on the next
control until you have set the TabIndex for all controls (Figure 2.18).

To use a keyboard access key
for a text box. the Tabindex of
the label must precede the
TabIndex of the text box.

% TIP

Make sure to not have duplicate
numbers for the Tobindex properties
or duplicate keyboard access keys.
The result varies depending on the
location of the focus and is very

confusing. m

Figure 2.1%8
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Click on each control, in
sequence, to set the Tabindex

property of the controls
automatically.
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When you have finished setting the Tablndex for all controls, the white
numbered boxes change to blue. Select View / Tab Order again to hide the
sequence numbers or press the Ese key. If you make a mistake and want to
change the tab order, turn the option off and on again. and start over with
TabIndex zero again. or you ean keep clicking on the control until the number
wraps around 1o the desired value.

Selting the Form’s Location on the Sereen

When your project runs, the form appears in the upper-left comer of the screen
by default. You can set the form’s screen position by setting the StartPosition
property of the form. Figure 2.19 shows your choices for the property setting.
To center your form on the user’s screen. set the StartPosition property to
CenterScreen.

VR

To set the tab order for a group of
controls, first set the Tablndex prop-
erty for the group box and then set
the Tablndex for controls inside the
group. ®

Figunre 2.19

rI’rmm'\:es v 0 x|
Form1 System.Windows.Forms.Forr =
HIEY
SizelripStyle  Auto -
StartPosition -h:S«.rcen‘El

CantarScreen »
WindowsO=faultLocation

WindowsDefautBounds

|

St lF .l.
ines the position of o form
when it first appears.

Creating ToolTips

If you are a Windows user. you probably appreciate and rely on ToolTips,
those small labels that pop up when you pause your mouse pointer over a tool-
bar button or control. You can easily add Tool Tips to your projects by adding a
ToolTip component to a form. After you add the component to your form,
each of the form’s controls has a new properiy: ToolTip on ToolTipl. assum-
ing that you keep the default name, ToolTipl, for the control.

Ta define Tool Tips. select the ToolTip tool from the toolhox (Figure 2.20)
and click anywhere on the form or double-click the ToolTip tool in the toolbox.
The new control appears in the component tray that opens at the bottom of the
Form Designer (Figure 2.21). The component tray holds controls that do not
have a visual representation at run time. such as the PrintForm control that you
used in Chapter 1.

Set the StartPosition property
of the form to CenterScreen
to make the form appear in the
center of the user’s screen when
the program runs.

Fl-glre 2.20

Add a ToolTip component to
your form: each of the form’s
controls will have a new property
to hold the text of the ToolTip.
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Fignr.e. P |

The new ToolTip component
goes in the component fray at
the bottom of the Form
Designer window.

After you add the ToolTip component, examine the properties list for other
controls on the form, such as buttons, text boxes, labels, radio buttons. check
boxes. and even the form itself. Each has a new ToolTip on ToolTip1 property.

Try this example: Add a button to any form and add a ToolTip component.
Change the button’s Text property to Exit and set its ToolTip on Tool Tipl prop-
erty to Close and Exit the program. Now run the project, point to the Exit button,
and pause; the ToolTip will appear (Figure 2.22).

Figure 2.22

Use the ToolTip on ToolTipl

o S
S Keybaad o Meaoe s ) property to define a ToolTip.
Name |
FPhone
oK
[
Close and exit the pro:;uqrn.i

You also can add multiline Tool Tips. In the ToolTip on Tool Tip1 property. click
the drop-down arrow. This drops down a white editing box in which you enter the
text of the ToolTip. Type the first line and press Enter to create a second line; press
Ctrl + Enter to accept the text (or click somewhere outside the Property window).

You can modify the appearance of a ToolTip by setting properties of the
ToolTip component. Select the ToolTip component in the component tray and try
changing the BackColor and ForeColor properties. You also can set the IsBalloon
property to True for a different appearance and include an icon in the ToolTips



Figure 2.23
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A ToolTip with properties
modified for IsBalloon,
ToolTiplcon. BackColor, and
ForeColor.

Select Picture to Display
@ Sunszt () Water Lilipd”

by selecting an icon for the ToolTipleon property (Figure 2.23). Once you set
properties for a ToolTip component, they apply to all ToolTips displayed with
that component. If you want to create a variety of appearances, the best ap-
proach is to create multiple ToolTip components, giving each a unique name.
For example, you might create three ToolTip components, in which case you
would have properties for ToolTip on ToolTipl. ToolTip on ToolTip2. and
ToolTip on ToolTip3 for the form and each control.

Coding for the Controls ; )l

You already know how to set initial properties for conirols at design time. You
also may want to set some properties in code, as your project executes. You can
clear out the contents of text boxes and labels, reset the focus (the active con-
trol), change the color of text. or change the text in a Tool Tip.

Clearing Text Boxes and Labels

You can clear out the contents of a text box or label by setting the property to an
empty string. Use "" (no space between the two quotation marks). This empty
string is also called a null string or zero-length string. You also can clear out a
text box using the Clear method or setting the Text property to String. Empty.
Note that the C1ear method works for text boxes but not for labels.

Examples

' Clear the contents of text boxes and labels.
NameTextBox.Text = ""

MessagelLabel.Text = ""

DataTextBox.Clear()

MessageLabel.Text = String.Empty
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Resetting the Focus

As your program runs, you want the insertion point to appear in the text box
where the user is expected to type. The focus should therefore begin in the first
text box. But what about later? If you clear the form’s text boxes. you should re-
set the focus to the first text box. The Focus method handles this situation.
Remember, the convention is Object.Method, so the statement to set the inger-
tion point in the text box called NameTextBox is as follows:

' Make the insertion point appear in this text box.
NameTextBox.Focus()

Note: You cannot set the focus to a control that has been disabled. See
“Disabling Controls™ later in this chapter.

Setting the Checked Property of Radio Buttons
and Check Boxes

Of course, the purpose of radio buttons and check boxes is to allow the user to
make selections. However, at times you need to select or deselect a control in
code. You can select or deselect radio buttons and check boxes at design time
(to set initial status) or at run time (to respond to an event).

To make a radio button or check box appear selected initially, set its
Checked property to True in the Properties window. In code, assign True to its
Checked property:

' Make button selected.
RedRadioButton.Checked = True

' Make check box checked.
DisplayCheckBox.Checked = True

' Make check box unchecked.
DisplayCheckBox.Checked = False

At times, you need to reset the selected radio button at run time, usually
for a second request. You only need to set the Checked property to True for
one button of the group: the rest of the buttons in the group will set to False
automatically. Recall that only one radio button of a group can be selected at
one time.

Setting Visibility al Run Time
You can set the visibility of a control at run time.

' Make label invisible.
MessageLabel.Visible = False

You may want the visibility of a control to depend on the selection a user
makes in a check box or radio button. This statement makes the visibility

User Interface Design
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match the check box: When the check box is checked (Checked = True), the
label is visible (Visible = True).

' Make the visibility of the label match the setting in the check box.
MessagelLabel.Visible - DisplayCheckBox.Checked

Disabling Contrels

The Enabled property of a control determines whether the control is available
or “grayed-out.” The Enabled property for controls is set to True by default, but
you can change the value either at design time or run time. You might want to
disable a button or other control initially and enable it in code, depending on an
action of the user. If you disable a button control (Enabled = False) at design
time, you can use the following code to enable the button at run time.

DisplayButton.Enabled = True

When you have a choice to disable or hide a control. it’s usually best to dis-
able it. Having a control disabled is more understandable to a user than having
it disappear.

To disable radio buttons, consider disabling the group box holding the
buttons, rather than the buttons themselves. Disabling the group box grays the
entire group.

DepartmentGroupBox.Enabled = False

Note: Even though a control has its TabStop property set to True and its
TabIndex is in the proper order, you cannot tab to a control that has been disabled.

Feedback 2.2

1. Write the Basic statements to clear the text box called CompanyTextBox
and reset the insertion point into the box.
2. Write the Basic statements to clear the label called CustomerLabel and
place the insertion point into a text box called OrderTextBox.
3. What will be the effect of each of these Basic statements?
(a) PrintCheckBox.Checked = True
{b) colorRadioButton.Checked = True
(c) DrawingPictureBox.Visible = False
(d) LocationLabel.BorderStyle = BorderStyle.Fixed3D
{e) CitylLabel.Text = CityTextBox.Text
(t) RedRadioButton.Enabled = True

Setting Properties Based on User Actions

Often you need to change the Enabled or Visible property of a control based on
an action of the user. For example, you may have controls that are disabled or
invisible until the user signs in. In the following example. when the user logs in
and clicks the Sign In button. several controls become visible. others hecome
invisible. and a group box of radio buttons is enabled:
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Private Sub SignInButton_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles SignInButton.Click
' Set up the screen to display the department promotions and the
' welcome message. Hide the sign-in controls.

' Hide and disable the sign-in controls.
CheckInGroupBox.Visible = False
SignInButton.Enabled = False

" Enable the group of radio buttons.
DepartmentGroupBox.Enabled = True

' Show the promotions controls.
PromotionTextBox.Visible = True
ImageVisibleCheckBox.Visible = True
WelcomeRichTextBox.Visible = True

'Display the welcome message.
WelcomeRichTextBox.Text = "Welcome Member #" & MemberIDMaskedTextBox.Text &
Environment.NewLine & NameTextBox.Text
End Sub

Changing the Color of Tex1i

You can change the color of text by changing the ForeColor property of a
control. Actually, most controls have a ForeColor and a BackColor property.
The ForeColor property changes the color of the text:; the BackColor property
determines the color around the text.

The Color Constants

Visual Basic provides an easy way to specity a large number of colors. These
color constants are in the Color class. If you type the keyword Color and a
period in the editor, you can see a full list of colors. Some of the colors are
listed below.

Color.AliceBlue
Color.AntiqueWhite
Color.Bisque
Color.BlanchedAlmond
Color.Blue

Examples

NameTextBox.ForeColor = Color.Red
MessagelLabel.ForeColor = Color.White

Using Radio Buttons for Selecting Colors

Here is a small example (Figure 2.24) that demonstrates using two groups of
radio buttons to change the color of the form (the form’s BackColor property)
and the color of the text (the form’s ForeColor property). The radio buttons in
each group box operate together, independently of those in the other group box.



'Description:

CH A PTER 2 87
Figure 2.24
& The radio buttons in each
a5 Change Colors = EoR group box function
independently of the other
group. Each button changes a
Om? group of 1 ?eled. Form Color property Qf !‘heform‘
radio buttons 0 Beige BackColor changes the
B background of the form itself
By el and ForeColor changes the
) Gy color of the text on the form.
Another group —{ - Select Text Color
of radio buttons ®) Black
() White
'Project: Cho2Colors
‘Programmer: Bradley/Millspaugh
'Date: June 2010
Demonstrate changing a form's background and foreground

colors using two groups of radio buttons.

Public Class ColorsForm

Private Sub BeigeRadioButton_CheckedChanged(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles BeigeRadioButton.CheckedChanged
' Set the form color to beige.

Me.BackColor =

End Sub

Color.Beige

Private Sub BlueRadioButton CheckedChanged(Byval sender As System.Object,
Byval e As System.EventArgs) Handles BlueRadioButton.CheckedChanged
' Set the form color to blue.

Me.BackColor =

End Sub

Color.Blue

Private Sub YellowRadioButton_CheckedChanged(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles YellowRadioButton.CheckedChanged
' Set the form color to yellow.

Me.BackColor =

End Sub

Color.Yellow

Private Sub GrayRadioButton_CheckedChanged(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles GrayRadioButton.CheckedChanged
" Set the form color to gray.

Me.BackColor =

End Sub

Color.Gray
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Private Sub BlackRadioButton_CheckedChanged(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles BlackRadioButton.CheckedChanged
' Set the text color to black.

Me.ForeColor = Color.Black
End Sub

Private Sub WhiteRadioButton_CheckedChanged(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles WhiteRadioButton.CheckedChanged
" Set the text color to white.

Me.ForeColor = Color.White
End Sub

End Class

Changing Multiple Properties ol a Control

By now you can see that there are times when you will want to change several
properties of a single control. In early versions of Visual Basic, you had to write
out the entire name (Object.Property) for each statement.

Fxamples

TitleTextBox.Visible = True
TitleTextBox.ForeColor = Color.White
TitleTextBox.Focus()

Of course, you can still specify the statements this way, but Visual Basic
provides a better way: the With and End With siatemenis.

The With and End With Statements—General Form

With ObjectName
' Statement(s)

End With

You specify an object name in the With statement. All subsequent statements
until the End With relate to that object.

The With and End With Statements—Example

With TitleTextBox
.Visible = True
.ForeColor = Color.White

.Focus()
End With

The statements beginning with With and ending with End With are called a
With block. The statements inside the block are indented for readability. Al-
though indentation is not required by VB. it is required by good programming
practice and aids in readability.



The real advantage of using the With statement. rather than spelling out
the object for each statement. is that With is more efficient. Your Visual Basic
projects will run a little faster if vou use With. On a large. complicated project,
the savings can be significant.

Coneatenating Texi
At times you need to join strings of text. For example, you may want to join a
literal and a property. You can “tack™ one string of characters to the end of an-

other in the process called concatenation. Use an ampersand (&), preceded
and followed by a space. between the two strings.

Examples

MessagelLabel.Text = "Your name is: " & NameTextBox.Text

89

NameAndAddressLabel.Text = NameTextBox.Text & " " & AddressTextBox.Text

Continuing Long Program Lines

Basic interprets the code on one line as one statement. You can type very long
lines in the Editor window: the window scrolls sideways to allow vou to keep
typing. However, this method iz inconvenient; it isn't easy to see the ends of the
long lines.

New to Visual Basic 2010, if you break a line in an acceptable location,
you can use implicit line eontinuation. You also can continue to use explicit
line continuation characters as in previous versions of Visual Basic.

Implicit Line Continuation

Visual Basic 10 allows you to just press Enter to split a single statement into
multiple lines as long as you follow certain rules. For the Basic statements you
have learned so far, you can break a line

1. After a comma.

2. FEither after an opening parenthesis or before a closing parenthesis.
3. After a concatenation operator (&).

1. After the equal sign (=) in an assignment statement.

You can find a complete list of rules under the Help topic “Statements in
Visual Basic”.

As an example, you can split an assignment statement following the equal
sign but not before it:

Legal

PromotionTextBox.Text =
"Get a free MP3 download with the purchase of a CD"

GreetingsLabel.Text = "Greetings " & NameTextBox.Text & ": " &
"You have been selected to win a free prize. " &
"Just send us $100 for postage and handling."

MTIP

Although in some situations Basic al
lows concatenation with the + oper-
ator, the proctice is not advised.
Depending on the contents of the
text box, the compiler may interpret
the + operator as an addition oper-
ator rather than a concatenation op-
erator, giving unpredictable results
oran error. M
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[legal

PromotionTextBox.Text
= "Get a free MP3 download with the purchase of a CD"

GreetingsLabel.Text = "Greetings " & NameTextBox.Text & ": "
& "You have been selected to win a free prize. "
& "Just send us $100 for postage and handling."

Explicit Line Comtinuation

When a Basic statement becomes too long for one line, you can use a line-
continuation character. Type a space and an underscore, press Enter, and
continue the statement on the next line. It is OK to indent the continued lines,
The only restriction is that the line-continuation character must appear
between elements: you cannot place a continuation in the middle of a literal or
split the name of an ohject or property.

Example
Private Sub BlackRadioButton_CheckedChanged(ByVal sender _

As System.Object, ByVal e As System.EventArgs) _
Handles BlackRadioButton.CheckedChanged

Your Hands-On Programming Example

Create a form that allows members to log in and view special promotions for
R 'n R. The member name is entered in a text box, and the member 1D is entered
in a masked text box that allows five numeric digits. Include three buttons: one
for Sign In, one for Print, and one for Exit. Set the AcceptButton to the Sign In
button. and use the Exit button for the CancelButton. Include keyboard short-
cuts as needed.

Use a group box of radio buttons for the departments and another group box
to visually separate the data entry boxes (the text box and masked text box),

A check box allows the user to choose whether an image should display for
the selected department. You will need an image to display for each depart-
ment. You can use any images that you have available. find them on the Web,
or use images from the text Web site.

When the program begins. the Department group hox should be disabled
and visible. and the controls for the image. promotion. and check box should be
invisible, When the user clicks on the Sign In button. the data entry boxes and
labels should disappear. and the promotions text box, the department image,
and the check box should appear. Display the user name and member ID con-
catenated in a rich text box. (Hint: If you place the data entry controls in a
group box, you can simply set the group box visibility to False.)

Add ToolTips as appropriate. The ToolTip for the Member ID text box
should say: “Your 5 digit member number.”

Planning the Projeet

Sketch a form (Figure 2.25). which your users sign off as meeting their needs.
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Figure 2.25

A planning sketch of the form for the hands-on programming example.

MainForm
I'|
DepartmentGroupBox —r Department ——— ~Elite Member Check In —*I(:— CheckinGroupBox
BooksRadloButton »0O Books Name [ le—— NameTextBox
MusicRadioButton —0 Music MemberiD [ —i Member|DMaskedTextBox
PeriodicalsRadioButton 20 Perlodicals
CoffeeBarRadioButton 2O Coffee Bar L — ‘WelcomeEichTextBaox
P e =
I i
i |
DepartmentFictureBox —I—)| i — SigninButten
| 1
| I Climage Visible — PrintButton
i i =
PromotionTextBox ——3| [ Exiebutton
— ImageVisibleCheckBox

Note: Although this step may seem unnecessary, having your users sign off
is standard programming practice and documents that your users have been in-
volved and have approved the design.

Plan the Ohjects and Properties Plan the property settings for the form and for each control.

Ohject Property Setting
MainForm Name MainFarm
Text B 'n R--For Reading and Refreshment”
AceeptButton SignInButton
CancelButton ExitButton
Start Position CenterScreen
DepartmeniCroupBox Name DepartmentGroupBox
Text Department
BooksRadioButton Name BooksRadioButton
Text &Books
MusicRadioButton Name MusicRadioButton
Text &Music
PeriodicalsRadioButton Name PeriodicalsRadioButton
Text Perio&dicals
CoffeeBarBadicButton Name CoffeeBarRadioButton
Text &Coffee Bar
SignlnButton Name SignInButton
Toxt &Sign In
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Ohject

PrintBution

ExitButton

Department PictnreRaox

Image VisibleCheckBox

PromeotionText Box

CheckInGroupBox
Labell
Label2

NameTextBox

MemberlDMasked TextBox

WelcomeRichTextBox

PrintForm1

ToolTipl

Plan the Event Procedures You will need event procedures for each button,
radio button, and check box.

Procedure

Property
Name
Text
Name
Text
Name
Visible
SizeMode
Name
Text
Visible
Name
Text
Name
Text
Text
Text
Name
Text
Name
Text
Mask
Name
Text
Name

Name

BooksRadioButton_CheckedChanged

MusicRadioButton_CheckedChanged

Setting

PrintButton

&Print

ExitButton

Edexit
DepartmentPictireRox
False

Stretchlmage

Image VisibleCheckBox
Image &Visible

False

PromotionText Box
{blank)
ChecklnGroupBox
Elite Member Check In
&Name

Member &ID
NameTextBox

(blank)
MemberllMaskedText Box
(blank)

00000
WelcomeRichTextBox
(blank)

PrintForml

ToalTipl

Actions-Peeudocode

«

User Interface Design

Display "Bly two. get the second one for half
price” and the books image.

Display “Get a free MP3 download with purchase
of a CD” and the music image.
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Procedure

PeniodicalsRadioButton_CheckedChanged

CoffeeBarRadioButton_CheckedChanged

ImageVisibleCheckBox_Checked Changed

SignlnButton_Click

PrintButton_Click

ExitButton_Click

Actions-Pseudocode

Display “Elite members receive 109 off
every parchase™ and the periodicals image.

Display “Celebrate the season with 209 off
apecialiy drinks" and the coffee image,

Set the wisibility of the department image.
Hide the check-in group box.

Disable the sign-in button,

Enable the Department group box.

Make the check box, promotion text box.
and the weleome text box visible,

Concatenate the name and member 1D
and digplay them in the welcome rich
text box.

Set the print action to Print Preview.

Call the Print method.

End the project.

Write the Project Follow the sketch in Figure 2.25 to create the form. Figure 2.26

shows the completed form,

e Set the properties of each object. as you have planned. Make sure to set the

tab order of the controls.

»  Working from the pseudocode, write each event procedure.

»  When you complete the code, thoroughly test the project.

Flgnre 2.26

The form for the hands-on
programming example.
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The Project Coding Solution

'Project: chO2HandsOn
'Programmer: Bradley/Millspaugh
‘Date: June 2010

'Description: Allow the user to sign in and display current sales promotion.
Public Class MainForm

Private Sub BooksRadioButton_CheckedChanged(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles BooksRadioButton.CheckedChanged
' Display the image and promotion for the Books department.

DepartmentPictureBox.Image = My.Resources,Book
PromotionTextBox.Text = "Buy two, get the second one for half price."
End Sub

Private Sub CoffeeBarRadioButton_CheckedChanged(ByVal sender As Object,
Byval e As System.EventArgs) Handles CoffeeBarRadioButton.CheckedChanged
' Display the image and promotion for the Coffee Bar.

DepartmentPictureBox.Image = My.Resources.Coffee
PromotionTextBox.Text =
"Celebrate the season with 20% off specialty drinks."
End Sub

Private Sub MusicRadioButton_CheckedChanged(Byval sender As Object,
ByVal e As System.EventArgs) Handles MusicRadioButton.CheckedChanged
' Display the image and promotion for the Music department.

DepartmentPictureBox.Image = My.Resources.Music
PromotionTextBox.Text = "Get a free MP3 download with purchase of a CD."
End Sub

Private Sub PeriodicalsRadioButton_CheckedChanged(ByVal sender As Object,
ByVal e As System.EventArgs) Handles PericdicalsRadioButton.CheckedChanged
' Display the image and promotion for the Periodicals department.

DepartmentPictureBox.Image = My.Resources.Periodicals
PromotionTextBox.Text = "Elite members receive 10% off every purchase."
End Sub

Private Sub ImageVisibleCheckBox_CheckedChanged (ByVal sender As System.Object,
Byval e As System.EventArgs) Handles ImagevisibleCheckBox.CheckedChanged
! Bet the visibility of the department image.

DepartmentPictureBox.Visible = ImageVisibleCheckBox.Checked
End Sub

Private Sub SignInButton_Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles SignInButton.Click
' Set up the screen to display the department promotions and the
' welcome message. Hide the sign-in controls.

' Hide and disable the sign-in controls.
CheckInGroupBox.Visible = False
SignInButton.Enabled = False

' Enable the group of radio buttons.
DepartmentGroupBox.Enabled = True
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' Show the promotions controls.
PromotionTextBox.Visible = True
ImageVisibleCheckBox.Visible = True
WelcomeRichTextBox.Visible = True

' Display the welcome message.
WelcomeRichTextBox.Text = "Welcome Member #" & MemberIDMaskedTextBox.Text &
Environment.NewLine & NameTextBox.Text
End Sub

Private Sub PrintButton_Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles PrintButton.Click
" Print the form in the Print Preview window.

PrintFormi.PrintAction = Printing. PrintAction.PrintToPreview
PrintFormi.Print()
End Sub

Private Sub ExitButton_Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles ExitButton.Click
* End the program.

Me.Close()
End Sub
End Class

Good Programming Habits ]

1. Always test the tab order on your forms. Fix it if necessary by changing
the TabIndex properties of the controls.

2. Provide visual separation for input fields and output fields and always
make it clear to the user which are which.

3. Make sure that your forms can be navigated and entered from the key-
board. Always set an Accept button (AcceptButton property) for every
form.

4. To make a label maintain its size regardless of the value of the Text

property, set AutoSize to False.

. To make the text in a text box right justified or centered. set the

TextAlign property.

6. You can use the Checked property of a check box to set other properties

that must be True or False.

w

I. Text boxes are used primarily for user input. The Text property holds the
value input by the user. You also can assign a literal to the Text property
during design time or run time.

. A MaskedTextBox has a Mask property that allows you to specify the daia
type and format of the input data.

3. A RichTexiBox is a specialized text box that allows additional formatting of

the text.

[ &]
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. Both text boxes and rich text boxes have Multiline and WordWrap proper-

ties that can allow a long Text property to wrap to multiple lines. The text
will wrap to the width of the control, which must be tall enough to display
multiple lines.

. Group boxes are used as containers for other controls and to group like

items on a form,

Check boxes and radio buttons allow the user to make choices. In a group
of radio buttons, only one can be selected: but in a group of check boxes.
any number of the boxes may be selected.

. The current state of check boxes and radio buttons is stored in the Checked

property: the CheckedChanged event occurs when the user clicks on one of
the controls.

. Picture box controls hold a graphic, which is assigned to the Image prop-

erty. Set the SizeMode property to Stretchimage to make the image resize to
fit the control.

. The Resources tab of the Project Designer can be used lo add. remove. and

rename images in the project Resources folder.

. Forms and controls can display images from the project’s resources. Use

the form’s BackgroundImage property and a control’s Image property.

. The BorderStyle property of many controls can be sel to None, FixedSingle,

or Fixed3D to determine whether the control appears flat or three-
dimensional.

. To ereate a line on a form. you can use the LineShape control included in

the Visual Basic PowerPacks or use a Label control.

- You can select multiple controls and treat them as a group. including

setting common properties at once, moving them, or aligning them.

. Make your programs easier to use by following Windows standard guide-

lines for colors. control size and placement, access keys, default and Cancel
buttons. and tab order.

. Define keyboard access keys by including an ampersand in the Text

property of buttons, radio buttons, check boxes, and labels.

. Set the AcceptButton property of the form to the desired button so that the

user can press Enter to select the button. If you set the form's Cancel Button
property to a button. that button will be selected when the user presses the
Esc key.

7. The focus moves from control to control as the user presses the Tab key.

The sequence for tabbing is determined by the Tablndex properties of the
controls. The Tab key stops only on controls that have their TabStop prop-
erty set to True and are enabled.

Set the form’s location on the screen by selting the StartPosition property.

Add a ToolTip control 1o a form and then set the ToolTip on ToolTipl
property of a control to make a ToolTip appear when the user pauses the
mouse pointer over the control. You can set properties of the ToolTip
component to modify the background. foreground. shape. and an icon for
the ToolTips.

Clear the Text property of a text box or a label by setting it to an empty
string. Text boxes also can be cleared using the Clear method.

21. To make a control have the focus, which makes it the active control, use

the Focus method. Using the Focus method of a text box makes the

insertion point appear in the text box, You cannot set the focus to a dis-
abled control.

User f.!l!'el:fat'r Des igu
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22, You can set the Checked property of a radio button or check box at run
time and also set the Visible property of controls in code.

23, Controls can be disabled by setting the Enabled property to False.

24. Change the color of text in a control by changing its ForeColor property.

25. You can use the color constants to change colors during run time.

26. The With and End With stalements provide an easy way to refer to an
object multiple times without repeating the object’s name.

27. Joining two strings of text is called concatenation and is accomplished by
placing an ampersand between the two elements. (A space must precede
and follow the ampersand.)

28, Use a space and an underscore to continue a long statement on another line.
The underscore is not needed if the line breaks after a comma, assignment
operator. or concatenation operator as well as after an opening parenthesis
or before a closing parenthesis.

I\F‘} Tt”'l"l]‘l!ﬂ

AcceptButton property 79 PictureBox control 69

access kev 78 Project Designer 72
BorderStyle property 74 radio button 69

CancelButton property 79 RichTextBox 67

check box 69 Select Resource dialog box 69
Checked property 69 SizeMode proparty 71

color constant 86 StartPosition property 81
concatenation 89 Stretchimage 71

conlainer 68 Tablndex property 79

empty string 83 TabStop property 79

Enabled property 85 text box 65

focus 79 Text property 65

Focus method 84 TextAlign property 65
ForeColor property 86 ToolTip 81

GroupBox control 68 ToolTip component 81

Image property 69 ToolTip on ToolTipl property 81
implicit line continuation 89 Visible property 71
line-continuation character 90 with and End With statements 88
MaskedTextBox 66 with block 88

Multiline property 67 WordWrap property 67

NewLine character 68

Review Questions

1. You can display program output in a text box or a label. When should you
use a lext box? When is a label appropriate?

2. What would be the advantage of using a masked text box rather than a text
box?

3. When would it be appropriate to use a rich text box instead of a text box?
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. What properties of a TextBox and RichTextBox must be set to allow a long

Text property to wrap to multiple lines?

. How does the behavior of radio buttons differ from the behavior of check

boxes?

. If you want two groups of radio buttons on a form. how can you make the

groups operate independently?

. Explain how to make a graphic appear in a picture box control.
. Describe how to select several labels and set them all to 12-point font size

at once.

. What is the purpose of keyboard access keys? How can you define them in

vour project? How do they operate at run time?

Explain the purpose of the AcceptButton and CancelButton properties of
the form. Give an example of a good use for each.

What is a ToolTip? How can you make a Tool Tip appear?

What is the focus? How can yvou control which object has the focus?
Assume you are tesling vour project and don’t like the initial position of the
insertion point. Explain how to make the insertion point appear in a differ-
ent text hox when the program begins.

. During program execution. you want to return the insertion point to a text

box called AddressTextBox. What Basic statement will you use to make that
happen?

. What Basic statements will clear the current contents of a text box and a

label?

How are the With and End With statements used? Give an example.
What is concatenation and when would it be useful?

Explain how to continue a very long Basic statement onto another line.
Include discussion of an implicit line continuation.

rogramming Exercises

Graphics Files: You can find the icon files in the StudentData\Graphies folder
on the text Web gite (www.mhhe.com/VB2010).

21

Create a project that will switch a light bulb on and off. using the user
interface shown below as a guide.

Form: Include a text box for the user to enter his or her name. Create two
picture boxes, one on top of the other. Only one will be visible at a time.
Use radio buttons to select the color of the lext in the label beneath the
light bulb picture box.

Include keyboard access keys for the radio buttons and the buttons.

Make the Exit button the Cancel button. Create ToolTips for both light
bulb picture boxes: make the ToolTips say “Click here to turn the light
on or off.”
Project Operation: The user will enter a name and click a radio button for
the color (not necessarily in that order). When the light bulb is clicked,
display the other picture box and change the message below it. Concate-
nate the user name to the end of the message.

User Interface Design
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The two icon files are LightOff.ico and LightOn.ico and are found in the
following folder:

Graphics\MicrosoftIcons

(See the note at the top of the exercises for graphic file locations.)
Coding: In the click event procedure for each Color radio button, change
the color of the message below the light bulb.

2

2

Write a project to display the {lags of four different countries, depend-
ing on the setting of the radio buttons. In addition. display the name
of the country in the large label under the flag picture box. The user
also can choose to display or hide the form’s tille, the country name,
and the name of the programmer. Use check hoxes for the displav/hide
choices.

Include keyboard access keys for all radio buttons, check boxes, and
buttons, Make the Exit button the Cancel button. Include ToolTips.

You can choose the countries and flags.

Hints: When a project begins running, the focus goes to the control
with the lowest Tablndex. Because that control likely is a radio button,
one button will appear selected. You must either display the first flag to
match the radio button or make the focus begin in a different control. You
might consider beginning the focus on the button,

Set the Visible property of a control to the Checked property of the cor-
responding check box. That way when the check hox is selected. the con-
trol becomes visible.

Because all three selectable controls will be visible when the project
begins. set the Checked property of the three check boxes to True at
design time. Set the flag picture box to Visible = False so it won't
appear at startup. (If you plan to display the picture box at startup. its
Visible property must be set to True.)
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Make sure to set the SizeMode property of the picture box control to
Stretchimage.

Flag Viewer

Drsplay
) Urited States [¥] Tle
B Japan [#] Country Name
n Canada [¥] Proorammer

2.3 Write a project to display a weather report. The user can choose one of the
radio bultons and display an icon and a message. The message should
give the weather report in words and include the person’s name (taken
from the text box at the top of the form). For example. if the user chooses
the Sunny button. you might display “It looks like sunny weather today,
John" (assuming that the user entered John in the text box).

Include keyboard access keys for the button and radio buttons. Make
the Exit button the Cancel button and include ToolTips.

The four icons displayed are called Cloud.ico, Rain.ico, Snow.ico. and
Sun.ico. (See the note at the top of the exercises for graphic file locations.)

Pragrammed by A. Programmer

2.4 Write a project that will input the user name and display a message of the
day in a label, along with the user’s name. Include buttons (with keyhoard
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access keys) for Display. Clear. and Exit. Make the Display button the
Accept button and the Clear button the Cancel button. Include ToolTips
where appropriate.

Include a group of radio buttons for users to select the color of the mes-
sage. (Give them a choice of four different colors.

Make your form display a changeable picture box. You can use the
happy face icon files or any other images you have available (Face01.ico,
Face02.ico, and Face03.ico). (See the note at the top of the exercises for
graphic file locations.)

You may choose to have only one message of the day. or you can have
several that the user can select with radio buttons. You might want to
choose messages that go with the different face icons.

2.5 Create a project that allows the user to input information and then display
the lines of output for a mailing label.

Remember that fields to be input by the user require text hoxes, but
display the output in labels. Use text boxes for the first name. laslt name,
street address, city, state. and ZIP code; give meaningful names to the text
boxes and set the initial Text properties to blank. Add appropriate labels
to each text box to tell the user which data will be entered into each box
and also provide Tool Tips.

Use buttons for Display Label Info. Clear. and Exit. Make the Display
button the Aceept button and the Clear button the Cancel button.

Use three labels for displaying the information for Line 1. Line 2, and
Line 3.

Use a masked text box for the ZIP code.

A click event on the Display Label Info button will display the following:

Line 1—The first name and last name concatenated together with a
space between.

Line 2—The streel address.

Line 3—The cily. state, and ZIP code concatenated together. (Make sure
to concatenate a comma and a space between the city and state. using

". " and two spaces between the state and ZIP code.)

Case Studies

VE Mail Order I

Design and code a project that displays shipping
information.

Use an appropriate image in a picture box in the
upper-left corner of the form.

Use text boxes with identifying labels for Catalog
Code, Page Number. and Part Number.

Use two groups of radio buttons on the form: en-
close each group in a group box. The first group box
should have a Text property of Shipping and contain

radio buttons for Express and Ground. Make the
second group box have a Text property of Payment
Type and include radio buttons for Charge. COD, and
Money Order.

Use a check box for New Customer.

Add buttons for Print, Clear, and Exit. Make the
Clear button the Cancel button,

Add ToolTips as appropriate.
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VE Auto Center [

Modify the project from the Chapter 1 VB Auto Center
case study, replacing the buttons with images in pic-
ture boxes. (See “Copy and Move Projects” in Appen-
dix C for help in making a copy of the Chapter 1
project to use for this project.) Above each picture
box, place a label that indicates which department or
comman the graphic represents. A click on a picture
box will produce the appropriate information in the
special notices label.

Add an image in a picture box that clears the spe-
cial notices label. Include a ToolTip for each picture
box to help the user understand the purpose of the
graphic.

Add radio buttons that will allow the user to view
the special notices label in different colors.

Include a check box labeled Hours. When the
check box iz selected, a new label will display the
message “Open 24 Hours—7 days a week”.

By default, the images are all stored in the leons
folder. (See the note at the top of the exercises for
graphic file locations.)

Department/Command Image for Picture box
Auto Sales Cars.ico

Service Center Wrench.ico

Detail Shop Water.ico

Employment Opportunities MAIL12.ico

Exit MSGBOX0Lico

Video Bonanza ||

Design and code a project that displays the location of
videos using radio buttons. Use a radio button for each
of the movie categories and a label 1o display the aisle
number. A check box will allow the user to display or
hide a message for members. When the check box is
selected, a message stating “All Members Receive a
10% Discount™ will appear.

Include buttons (with keyboard access keys) for
Clear and Exit. The Clear button should be set as the
Aceept button and the Exit as the Cancel button,

Place a label on the form in a 24-point font that
reads “Video Bonanza”. Use a line to separate the

label from the rest of the interface. Include an image
in a picture hox.

Radio Bulton Laocation
Comily Aiele 1
Drama Aisle 2
Action Aizle 3
Sei-Fi Aisle 4
Horror Aisle 5

Very Very Boards .

Create a project to display an advertising screen for
Very Very Boards. Include the company name. a slo-
gan (use “The very best in boards™ or make up your
own slogan), and a graphic image for a logo. You may
use the graphic included with the text materials
(Skateboard.gif) or one of your own.

Allow the user to select the color for the slogan
text using radio buttons. Additionally, the user may
choose to display or hide the company name, the slo-
gan, and the logo. Use check boxes for the display
options so that the user can select each option
independently.



Include keyboard access keys for the radio but-
tons and the buttons. Make the Exit button the Cancel
button. Create ToolTips for the company name (“Our
company name”), the slogan (*Our slogan™). and the
logo (“Our logo™).

When the project begins execution, the slogan
text should be red and the Red radio button selected.
When the user selects a new color, change the color of
the slogan text to match.

Each of the check boxes must appear selected ini-
tially. since the company name, slogan. logo. and pro-
grammer name display when the form appears. Each
time the user selects or deselects a check box, make
the corresponding item display or hide,

Make the form appear in the center of the screen.
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C H A P T E R

Variables, Constants,
and Calculations

al the completion of this ehapter. you will he able to ...

I. Distinguish between variables, constants, and controls.
2. Differentiate among the various data types.

. Apply naming conventions incorporating standards and indicating the
data type.

4. Declare variables and constants.

5. Select the appropriate scope for a variable,

6. Converl text input to numeric values.

7. Perform calculations using variables and constants.

#. Converl between numeric data types using implicit and explicit

CONVersions,

9. Round decimal values nging the Decimal.Round method.

10. Format values for output using the ToString method.
I 1. Use Try/Catch blocks for error handling.
12. Display message boxes with error messages.

T 13. Accumulate sums and generate counts.
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In this chapter you will learn to do calculations in Visual Basic. You will start
with text values input by the user, convert them to numeric values, and perform
caleulations on them. You will also learn to format the results of your calcula-
tions and display them for the user.

Although the calculations themselves are quite simple (addition, subtrac-
tion, multiplication, and division), there are some important issues to discuss
first. You must learn about variables and constants, the various types of data
used by Visual Basic. and how and where to declare variables and constants.
Variables are declared differently, depending on where you want to use them
and how long you need to retain their values.

The code below is a small preview to show the calculation of the product of
two text boxes. The first group of statements (the Dims) declares the variables
and their data types. The second group of statements converts the text box con-
tents to numeric and places the values into the variables. The last line performs
the multiplication and places the result into a variable. The following sections
of this chapter describe how to set up your code for calculations.

' Declare the variables.
Dim QuantityInteger As Integer
Dim PriceDecimal, ExtendedPriceDecimal As Decimal

' Convert input text to numeric and assign values to variables.

QuantityInteger = Integer.Parse(QuantityTextBox.Text)
PriceDecimal = Decimal.Parse(PriceTextBox.Text)

' Calculate the product.
ExtendedPriceDecimal = QuantityInteger * PriceDecimal

Data—Variables and Constants

So far, all data you have used in your projects have been properties of objects.
You have worked with the Text property of text boxes and labels. Now you will
work with values that are not properties. Basic allows you to set up locations in
memory and give each location a name. You can visualize each memory loca-
tion as a scratch pad: the contents of the scratch pad can change as the need
arises. In this example, the memory location is called MaximumlInteger.

MaximumInteger
100

MaximumInteger = 100

After executing this statement. the value of MaximumInteger is 100. You
can change the value of MaximumInteger. use it in calculations. or display it in
a control.

In the preceding example. the memory location called MaximumInteger is
a variable. Memory locations that hold data that can be changed during proj-
ecl execution are called variables: locations that hold dala that cannot change
during execution are called constants. For example, the customer’s name will
vary as the information for each individual is processed. However, the name of
the company and the sales tax rate will remain the same (at least for that day).

Variables, Ci

and Calculati




When you declare a variable or a named constant, Visual Basic reserves
an area of memory and assigns it a name, called an identifier. You specity
identifier names according to the rules of Basic as well as some recommended
naming conventions.

The declaration statements establish your project’s variables and con-
stants, give them names, and specify the type of data they will hold. The state-
ments are not considered executable: that is, they are not executed in the tlow
of instructions during program execution. An exception to this rule occurs when
you initialize a variable on the same line as the declaration.

Here are some sample declaration statements:

' Declare a string variable.
Dim NameString As String

' Declare integer variables.
Dim CounterInteger As Integer
Dim MaxInteger As Integer = 100

' Declare a named constant.
Const DISCOUNT_RATE Decimal As Decimal = .15D

The next few sections describe the data types, the rules for naming vari-
ables and constants, and the format of the declarations.

Data Types

The data type of a variable or constant indicates what type of information will
be stored in the allocated memory space: perhaps a name, a dollar amount, a
date, or a total. The data types in VB are actually classes, and the variables are
objects of the class. Table 3.1 shows the VB data types.

The most common types of variables and constants we will use are String,
Integer, and Decimal. When deciding which data type to use, follow this guide-
line: If the data will be used in a calculation, then it must be numeric (usually
Integer or Decimal); if it is not used in a calculation. it will be String. Use Dec-
imal as the data type for any decimal fractions in business applications; Single
and Double data types are generally used in scientific applications.

Consider the following examples:

Contenls Dt Type Rearon

Social security number String Not used in a caleulation.

Pay rate Decimal Used m a caleulation; contains a decimal
point.

Hours worked Decimal Used in a calculation: may contain a

decimal point. (Decimal can be used for
any decimal fraction, not just dollars.)

Phone number String Not used in a caleulation:

Quantity Integer Used in ealculations; contains a whole

num})er.

107
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The Visual Basie Data Types, Common Language Runtime (CLR)
Data Types, the Kind of Data Each Type Holds, and the
Amount of Memory Allocated for Each Takle 3.1
Common Language Runtime Storage Size
YB Data Type (CLR) Data Type Use For in bytes
Boolean Boolean True or False values 2
Byte Byte 0 to 255, binary data 1
Char Char Single Unicode character 2
Date DateTime 1/1/0001 through 12/31/9999 8
Decimal Decimal Decimal fractions, such as dollars and cents 16
Single Single Single-precision floating-point numbers 4
Double Double Double-precision floating-point numbers with 8
14 digits of accuracy
Short Intl6 Small integer in the range —32.768 to 32.767 2
Integer Int32 Whole numbers in the range —2,147,483.618 4
to +2,147.483.647
Long Int64 Larger whole numbers 8
String String Alphanumerie data: letters, digits. and Varies
sther charsetens
Object Object Any type of data 4

Note: Cenerally you will use the Visual Basic data types; but for some conversion methods, you must use the corresponding CLR data type.

Naming Rules

A programmer has to name (identify) the variables and named constants that will
be used in a project. Basic requires identifiers for variables and named constants
to follow these rules: names may consist of letters, digits. and underscores: they
must begin with a letter or an underscore; they cannot contain any spaces or pe-
riods; and they may not be reserved words. (Reserved words, also called key-
words, are words to which Basic has assigned some meaning, such as prini, name,
and value.)

Identifiers in VB are not case sensitive. Therefore, the names sumlInteger,
SumlInteger, suminteger. and SUMINTEGER all refer to the same variable.

Note: You can make variable names as long as you wish; the maximum
length of an identifier is 16,383 characlers.

Naming Conventions

‘When naming variables and constants, you must follow the rules of Basic. In
addition. you should follow some naming conventions. Conventions are the
guidelines that separate good names from bad (or not so good) names. The
meaning and use of all identifiers should always be clear.

Just as we established conventions for naming objects in Chapter 1, in this
chapter we adopt conventions for naming variables and constants. The follow-
ing conventions are widely used in the programming industry:
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1. Identifiers must be meaningful. Choose a name that clearly indicates its
purpose. Do not abbreviate unless the meaning is obvious and do not
use very short identifiers, such as X or Y.

2. Include the class (data type) of the variable.

3. Begin with an uppercase letter and then capitalize each successive
word of the name. Always uze mixed case for variables; uppercase for
constants.

Sample Identifiers

Field of Data Posrible Identifier

Social security number SocialSecurityNumberString
Pay rate PayRateDecimal

Hours worked HoursWorkedDecimal
Phone number PhoneNumberString
Quantity Quantitylnteger

Tax rate (constant) TAX _RATE_Decimal
Quota (constant) QUOTA_Integer
Population PopulationLong

) Feedback 3.

Indicate whether each of the following identifiers conforms to the rules of Ba-
sic and to the naming conventions. If the identifier is invalid, give the reason.
Remember, the answers to Feedback questions are found in Appendix A.

1. Omitted 7. SubString

2. #SoldInteger 8. text

3. Number Sold Integer 9. Maximum

4. Number.Sold.Integer 10. MinimumRateDecimal
5. Amount$Decimal 11. MaximumCheckDecimal
6. Sub 12. CompanyNameString

Constanis: Named and Intrinsie

Constants provide a way to use words to describe a value that doesn’t change.
In Chapter 2 you used the Visual Studio constants Color.Blue. Color.Red,
Color.Yellow, and so on. Those constants are built into the environment and
called intrinsic constants: you don’t need to define them anywhere. The con-
stants that you define for yourself are called named constants.

Named Constanis

You declare named constants using the keyword Const. You give the constant
a name, a data type. and a value. Once a value is declared as a constant, its
value cannot be changed during the execution of the project. The data type that
vou declare and the data type of the value must match. For example, if you de-
clare an integer constant, you must give it an integer value.
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You will find two important advantages to using named constants rather
than the actual values in code. The code is easier to read; for example. seeing
the identifier MAXIMUM_PAY Decimal is more meaningful than seeing a
number, such as 1,000. In addition. if you need to change the value at a later
time. you need to change the constant declaration only once; you do not have to
change every reference to it throughout the code.

Const Statement—UGeneral Form

Const Identifier [As Datatype] = Value

Naming conventions for constants require that you include the data type in the
name as well as the As clause that actually declares the data type. Use all up-
percase for the name with individual words separated by underscores.

This example sets the company name, address. and the sales tax rate as
constants:

Const Statement—Examples

Const COMPANY_NAME_String As String = "R 'n R for Reading 'n Refreshment®
Const COMPANY_ADDRESS_String As String = "101 S. Main Street"

sajdurexyy

Const SALES_TAX_RATE_Decimal As Decimal = .08D

Assigning Values to Constants

The values you assign to constants must follow certain rules. You have already
seen that a text (string) value must be enclosed in quotation marks; numeric
values are not enclosed. However, you must be aware of some additional rules.

Numeric constants may contain only the digits (0-9). a decimal point. and
a sign (+ or —) at the left side. You cannot include a comma. dollar sign, any
other special characters, or a sign at the right side. You can declare the data
type of numeric constants by appending a type-declaration character. If you do
not append a type-declaration character to a numeric constant, any whole num-
ber is assumed to be Integer and any fractional value is assumed to be Double.
'The type-declaration characters are

Decimal D
Double R
Integer I
Long L
Short S
Single F

String literals (also called string constants) may contain letters. digits, and
special characters. such as §#@%&*. You will have a problem when you want
to include quotation marks inside a string literal since quotation marks enclose
the literal. The solution is to use two quotation marks together inside the literal.
Visual Basic will interpret the pair as one symbol. For example, "He said,
"*I 1like it.""" produces this string: He said, "I like it."

Although you can use numeric digits inside a string literal. remember that
these numbers are text and cannot be used for calculations.

The string values are referred to as string literals because they contain
exactly (literally) whatever is inside the quotation marks.



The following table lists example constants.

Data Type Constant Yalue Example

Integer 5

125

2170

2000

—-100
123456781

Single 101.25F
=5.0F

Decimal 850.50D
—100D

Double 52875.8
52875.8R
—52875.8R

Long 1342579871
—-8250758L

String literals "Visual Basic’

"ABC Incorporated"
“1415 J Street"

u102!l

"She said ""Hello."""

Intrinsic Constants

Inirinsic constants are system-defined constants. Many sets of intrinsic con-
stants are declared in system class libraries and are available for use in your
VB programs. For example, the color constants that you used in Chapter 2 are
intrinsic constants.

You must specify the class name or group name as well as the constant
name when you use intrinsic constants. For example. Color. Red is the constant
“Red” in the class “Color”. Later in this chapter you will leam to use constants
from the MessageBox class for displaying message boxes to the user.

Declaring Variables

Although there are several ways to declare a variable, inside a procedure you
must use the Dim statement. Later in this chapter you will leam to declare vari-
ables outside of a procedure, using the Public. Private, or Dim statement.

Deeclaration Statements—General Form

Public|Private|Dim Identifier [As Datatype]

If you omit the optional data type. the variable’s type defaults to Object. It is
recommended practice to elways declare the data type.
Note: If Option Striet is On, you receive a syntax error if you omit the

data type.
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Declaration Statemem—Examples

Variables, Constants. and Caleulations

Dim CustomerNameString As String
Private TotalSoldInteger As Integer
Dim TemperatureSingle As Single

Dim PriceDecimal As Decimal
Private CostDecimal As Decimal

The reserved word Dim is really short for dimension, which means “size.”
When you declare a variable, the amount of memory reserved depends on its
data type. Refer to Table 3.1 (page 108) for the size of each data type.

You also can declare several variables in one statement: the data type you
declare in the As clause applies  all of the variables on the line, Separate the
variable names with commas. Here are some sample declarations:

Dim NameString, AddressString, PhoneString As String
Dim PriceDecimal, TotalDecimal As Decimal

Emering Declaration Statements

Visual Basic’s IntelliSense feature helps you enter Private, Public, and Dim
statements. After you type the space that follows VariableName As, a list pops
up (Figure 3.1). This list shows the possible entries to complete the statement.
The easiest way to complete the statement is to begin typing the correct entry;
the list automatically scrolls to the correct section (Figure 3.2). When the cor-
rect entry is highlighted or is the only item showing, press Enter. Tab, or the
spacebar to select the entry, or double-click if you prefer using the mouse.

¥ TIP

Rename a variable or control using
the handy Rename feature: Right

c!;ci( on 1}18 name Gﬂd C}IOOSQ RO—
nome from the context menu. The
identifier will be changed every
where it occurs. m

Figure 3.1

Dinm PriceDecimal As
42 Acc:ss'lbléDhject
“4% AccessViolationException
_‘ﬁ Action
=4 Action(OF T)
“% ActivationContext
% Aggregatefxception
“4 AppDamain
43 Application
“4 ApplicetionContext =

| Common Iﬂl

i+

As soon as you type the space
after As. the IntelliSense menu
pops up. You can make a
selection from the list with
your mouse or the keyboard.

FlEnre $.2

Din PriceDecimal As de|
% DebuggerDisplayittribute
“i§ DebuggerHiddenAttribute

“42 DebuggerMonUserCodeAttribute
“f1 DebuggerSteppeiBoundaryAtiribute
¢ DehuggerStepThroughAttribute

“if DebuggerTypePfromAttribute

“#% DebuggerVisualizerAttribute

=] :_[I}E(in;i_a-l ) e

“ DefaultTracel istener

| Common |AH |

Type the first few characters of
the data type and the
IntelliSense list quickly scrolls
to the correct section. When the
correct word is highlighted,
press Enter, Tab. or the
spacebar to select the entry.
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Note: Some people find the IntelliSense feature annoying rather than helpful.
You can turn off the feature by selecting Tools / Options. In the Options dialog box,
make sure that Show alf settings is selected and choose Text Editor / Basic / General:
deselect Auto list members and Parameter information. If you are working in a shared
classroom or lab, never change options without permission of an instructor.

Feedback 3.2

'rite a declaration using the Dim statement for the following situations: make
up an appropriate variable identifier.

1. You need variables for payroll processing to store the following:
(a) Number of hours, which can hold a decimal value.
{b) Employee’s name.
{c) Department number (not used in calculations).
2. You need variables for inventory control to store the following:
(a) Integer quantity.
{(b) Description of the item.
(c) Part number.
(d) Cost.

{e) Selliug price.

Seope and Lifetime of Variables

A variable may exist and be visible for an entire project. for only one form, or for
only one procedure. The visibility of a variable is referred to as its seope. Visi-
bility really means “this variable can be used or *seen’ in this location.” The
scope is said to be namespace, module level, local, or block. A namespace-
level variable may be used in all procedures of the namespace, which is gener-
ally the entire project. Module-level variables. also called elass-level
variables, are accessible from all procedures of a form. A loeal variable may
be used only within the procedure in which it is declared. and a block-level
variable is used only within a block of code inside a procedure.

You declare the scope of a variable by choosing where to place the decla-
ration statement and by choosing the appropriate declaration keyword, such as
Private.

Note: Previous versions of VB and some other programming languages
refer to namespace variables as global variables.

Variable Lifetime

When you create a variable, you must be aware of its lifetime. The [ifetime of
a variable is the period of time that the variable exists. The lifetime of a local
or block variable iz normally one execution of a procedure. For example. each
time you execute a sub procedure, the local Dim statements are executed. Each
variable is created as a “fresh” new one. with an initial value of O for numeric
variables and an empty string for string variables. When the procedure fin-
ishes, its variables disappear; that is, their memory locations are released.

The lifetime of a module-level variable is the antire time the form is
loaded, generally the lifetime of the entire project. If you want to maintain the
value of a variable for multiple executions of a procedure—for example, to cal-
culate a running total—you must use a module-level variable (or a variable de-
clared as Static., which is discussed in Chapters 6 and 7).

113
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Local Declarations

Any variable that you declare inside a procedure is local in scope, which
means that it is known only to that procedure. Use the keyword Dim for local
declarations. A Dim statement may appear anywhere inside the procedure as
long as it appears prior to the first use of the variable in a statement. However,
good programming practice dictates that Dims should appear at the top of the
procedure, prior to all other code statements (after the remarks).

' Module-level declarations.
Const DISCOUNT_RATE Decimal As Decimal = 0.15D

Private Sub CalculateButton_Click(ByVal sender As System.Object,

Byval e As System.EventArgs) Handles CalculateButton,Click)
' Calculate the price and discount.
Dim QuantityInteger As Integer
Dim PriceDecimal, ExtendedPriceDecimal, DiscountDecimal,
DiscountedPriceDecimal As Decimal

' Convert input values to numeric variables.
QuantityInteger = Integer.Parse(QuantityTextBox.Text)
PriceDecimal = Decimal.Parse(PriceTextBox.Text)

' Calculate values.

ExtendedPriceDecimal = QuantitylInteger * PriceDecimal

DiscountDecimal = Decimal.Round(
(ExtendedPriceDecimal * DISCOUNT_RATE Decimal), 2)

Variables, Constants, and Calculations

DiscountedPriceDecimal = ExtendedPriceDecimal — DiscountDecimal

Notice the Const statement in the preceding example. Although you can
declare named constants to be local, block, module level, or namespace in
scope. just as you can variables, good programming practice dictates that con-
stants should be declared at the module level. This technique places all constant
declarations at the top of the code and makes them easy to find in case you
need to make changes.

Note: Any variables that you declare bul do not use are marked with a gray
sqquiggle underline. You can ignore the marks if you have just declared the vari-
able and not yet written the code.

Module-Level Declarations

At times you need to be able to use a variable or constant in more than one pro-
cedure of aform. When you declare a variable or constant as module level, yon
can use it anywhere in that form. When you write module-level declarations, you
can use the Dim, Public, or Private keyword. The preferred practice is to use
either the Public or Private keyword for module-level variables rather than
pim. In Chapter 6 you will learn how and why to choose Public or Private. Un-
til then we will declare all module-level variables using the Private keyword.

Place the declarations (Private or Const) for module-level variables and
constants in the Declarations section of the form. (Recall that you have been
using the Declarations section for remarks since Chapter 1.) If you wish to
accumulate a sum or count items for multiple executions of a proce-
dure, you should declare the variable at the module level.
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Figure 3.3 illustrates the locations for coding local variables and module-
level variables.

Flgure 3.3
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Private ModulelevelVariables
Const NamedConstants

Private Sub CalculateButton_Click
Dim LocalVariables

End Sub

Private Sub SummaryButton_Click
Dim LocalVariables

End Sub

Private SubClearButton_Click
Dim LocalVariables

\as ,/

' Declarations section of a form.

' Declare module-level variables and constants.
Private QuantitySumInteger,SaleCountInteger As Integer
Private DiscountSumDecimal As Decimal

Const MAXIMUM_DISCOUNT Decimal As Decimal = 100.0D

Coding Module-Level Declarations

To enter module-level declarations, you must be in the Editor window at the top
of your code (Figure 3.4). Place the Private and Const statements after the

Class declaration but before your first procedure.

The variables you declare
inside a procedure are local.
Variables that you declare in
the Declarations section are

module level.

Fignl'e 3.4

Code module-level declarations in the Declarations section at the top of your code.

BookSaleFormauh
: Declarations

EliGeneral) - | i (Decl )
' Uses warlables, constants, calculatlons, error

handling, and @ message box to the user.
"Folder; ChsHandson

[EPublie Class HookSzlerarm

Declare module-lavel variables and constants.
Privete QuantitySumInteger, SaleCountInteger Ac Integer
Private DiscourtSumDecimal, DiscourtedPriceSumbDecimal As Decimal
Const DISCOUNT RATE Decimal As Decimal - 0.15D

E section
+

a

e
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Block-Level and Namespace-Level Declarations

You won't use block-level or namespace-level declarations in this chapter.

Block-level variables and constants have a scope of a block of code, such as

If / End If orDo / Loop. These statements are covered later in this text.
Namespace-level variables and constants can sometimes be useful when a

project has multiple forms and/or modules, but good programming practice

excludes the use of namespace-level variables.

) Feedback 3.3

Write the declarations (Dim, Private, or Const statements) for each of the fol-
lowing situations and indicate where each statement will appear.

1. The total of the payroll that will be needed in a Calculate event proce-
dure and in a Summary event procedure.

2. The sales tax rate that cannot be changed during execution of the pro-
gram but will be used by multiple procedures.

3. The number of participants that are being counted in the Calculate
event procedure but not displayed until the Summary event procedure.

Calculations )

In programming you can perform calculations with variables. with constants,
and with the properties of certain objects. The properties you will use, such as
the Text property of a text box or a label. are usually strings of text characters.
These character strings, such as “Howdy” or *12345", cannot be used directly

in calculations unless you first convert them to the correct data type.

Converting Sirings to a Numerie Data Type

You can use a Parse method to convert the Text property of a control to its nu-
meric form before you use the value in a calculation. The class that you use de-
pends on the data type of the variable to which you are assigning the value. For
example. to convert text to an integer, use the Integer.Parse method: to con-
vert to a decimal value, use Decimal.Parse. Pass the text string that you want
to convert as an argument of the Parse method.

' Convert input values to numeric variables.
QuantityInteger = Integer.Parse(QuantityTextBox.Text)
PriceDecimal = Decimal.Parse(PriceTextBox.Text)

' Calculate the extended price.
ExtendedPriceDecimal = QuantityInteger * PriceDecimal

Converting from one data type to another is sometimes called casting. In the
preceding example, the String value from the Quantity TextBox. Text property is
cast into an Integer data type and the String from PriceTextBox.Text is cast into
a Decimal data type.

Using the Parse Methods
As you know, objects have methods that perform actions, such as the Focus
method for a text box. The data types that you use to declare variables are



classes. which have properties and methods. Each of the numeric data type
classes has a Parse method, which you will use to convert text strings into
the correct numeric value for that type. The Decimal class has a Parse method
that converts the value inside the parentheses to a decimal value while the
Integer class has a Parse method to convert the value to an integer.

The Parse Methods—General Forms
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' Convert to Integer.
Integer.Parse(StringToConvert)

' Convert to Decimal
Decimal.Parse(StringToConvert)

The expression you wish to convert can be the property of a control, a string
variable. or a string constant. The Parse method retums (produces) a value that
can be used in a statement. such as the assignment statements in the following
examples.

The Parse Methods—Examples

QuantityInteger = Integer.Parse(QuantityTextBox.Text)
PriceDecimal = Decimal.Parse(PriceTextBox.Text)

WholeNumberInteger = Integer.Parse(DigitString)

The Parse methods examine the value stored in the argument and attempt to
convert it to a number in a process called parsing, which means to pick apart,
character by character, and convert to another format.

When a Parse method encounters a value that it cannot parse to a number,
such as a blank or nonnumeric character, an error occurs. You will learn how
to avoid those errors later in this chapter in the section titled “Handling
Exceptions.”

You will use the Integer.Parse and Decimal.Parse methods for most of
your programs. But in eage you need to convert to Long, Single, or Double, VB
also has a Parse method for each of those data type classes.

(lonverting to String
When you assign a value to a variable. you must take care to assign like types.
For example. you assign an integer value to an Integer variable and a decimal
value to a Decimal variable. Any value that you assign to a String variable or
the Text property of a control must be string. You can convert any of the nu-
meric data types to a string value using the ToString method. Later in this
chapter you will learn to format numbers for output using parameters of the
ToString method.

Note: The rule about assigning only like types has some exceptions. See
“Implicit Conversions™ later in this chapter.

Examples

ResultTextBox.Text = ResultDecimal.ToStr‘ing[)
CountTextBox.Text = countInteger‘.ToStr‘ing(]
IDString = IDInteger.ToString()
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Arithmetie Operations

The arithmetic operations you can perform in Visual Basic include addition. sub-
traction, multiplication, division. integer division, modulus, and exponentiation.

Operator Operation

+ Addition

- Subtraction

L Multiplication

{ Division

\ Integer division

Mod Modulus—Remainder of division
A Exponentiation

The first four operations are self-explanatory, but you may not be familiar

with \. Mod, or ~.

Integer Division (\)

Use integer division (\) to divide one integer by another, giving an integer result
and truncating (dropping) any remainder. For example. if TotalMinutesInteger
=150, then

HoursInteger = TotalMinutesInteger \ 60

returns 2 for HoursInteger.

Mod

The Mod operator returns the remainder of a division operation. For example,
if TotalMinutesInteger = 150, then

MinutesInteger = TotalMinutesInteger Mod 60
returns 30 for MinutesInteger.

Exponentiation (/)

The exponentiation operator (") raises a number to the power specified and re-
turns (produces) a result of the Double data type. The following are examples of
exponentiation.

Variables, Constants, and Calculations

SquaredDouble = NumberDecimal * 2 ' Square the number--Raise to the 2nd power.
CubedDouble = NumberDecimal ~ 3 ' Cube the number--Raise to the 3rd power.



Order of Operations

The order in which operations are performed determines the result. Consider
the expreszion 3 + 4 * 2. What iz the result? If the addition is done first, the
result is 14. However, if the multiplication is done first, the result is 11.

The hierarchy of operations. or erder of precedence, in arithmetic ex-
pressions from highest to lowest is

. Any operation inside parentheses
. Exponentiation

. Multiplication and division

. Integer division

. Modulus

6. Addition and subtraction

In the previous example, the multiplication is performed before the addi-
tion, yielding a result of 11. To change the order of evaluation, use parentheses.
The expression

B+4)*2

will yield 14 as the result. One set of parentheses may be used inside another
set. In that case. the parentheses are said to be nested. The following is an ex-
ample of nested parentheses:

((ScoreilInteger + Score2Integer + Score3Integer) / 3) * 1.2
Extra parentheses can always be used for clarity. The expressions

2 * CostDecimal * RateDecimal

and

(2 * CostDecimal) * RateDecimal

are equivalent, but the second is easier to understand.

Multiple operations at the same level (such as multiplication and division)
are performed from left to right. The example 8/ 4 * 2 yields 4 as its result, not
1. The first operation is 8 / 4, and 2 * 2 is the second.

Evaluation of an expression occurs in this order:

1. All operations within parentheses. Multiple operations within the
parentheses are performed according to the rules of precedence.

2. All exponentiation. Multiple exponentiation operations are performed
from left to right.

3. All multiplication and division. Multiple operations are performed from
left to right.

4. All integer division. Multiple operations are performed from left to right.

. Mod operations. Multiple operations are performed from left to right.

6. All addition and subtraction operations are performed from left to right.

v En
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M TIP|

Use extra parenlheses to make the
precedence clearer. The operation
will be easier to understand and the
paremheses have no negative effect

on execution. ®
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Although the precedence of operations in Basic is the same as in algebra,
take note of one important difference: There are no implied operations in Ba-
sic. The following expressions would be valid in mathematics, but they are not
valid in Basic:

Mathematical Notation Equivalent Basie Funetion
2A s

X +Y) 3F+Y)

X+Y)IX-Y) X+¥Y)*(X-Y)

) 3 Feedback 3.4

What will be the result of the following calculations using the order of precedence?
Assume that: FirstInteger = 2, SecondInteger = 4, ThirdInteger = 3

. Firstlnteger + SecondInteger A 2

. 8/ Secondlnteger / FirstInteger

. Firstinteger * (FirstInteger + 1)

. Firstnteger * FirstInteger + 1

. SecondInteger » Firstlnteger + Thirdlnteger * 2

. SecondInteger * (FirstInteger + ThirdInteger) * 2

. (SecondInteger * FirstInteger) + ThirdInteger * 2

. ((SecondInteger * FirstInteger) + ThirdInteger) * 2

00 =1 v 01 o= DO B0

Using Caleulations in Code

You perform calculations in assignment statements. Recall that whatever ap-
pears on the right side of an = (assignment operator) is assigned to the item on
the left. The left side may be the property of a control or a variable.

Examples

AverageDecimal = SumDecimal / CountInteger
AmountDuelabel.Text = (PriceDecimal — (PriceDecimal * DiscountRateDecimal)).ToString()
CommissionTextBox.Text = (SalesTotalDecimal * CommissionRateDecimal).ToString()

In the preceding examples, the results of the calculations were assigned to
a variable, the Text property of a label, and the Text property of a text box. In
most cases you will assign calculation results to variables or to the Text prop-
erties of text boxes. When you assign the result of a calculation to a Text prop-
erty, you must place parentheses around the entire calculation and convert the
result of the calculation to a string.

Assignment Operators

In addition to the equal sign (=) as an assignment operator, VB has several
operators that can perform a calculation and assign the result as one operation.
The combined assignment operators are +=, — =, *=, /=, \=, and &=. Each of
these assignment operators is a shortcut for the standard method; you can
use the standard (longer) form or the shorteut. The shortcuts allow you to
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type a variable name only once instead of having to type it on both sides of
the equal sign.
For example, to add SalesDecimal to TotalSalesDecimal. the long version is

' Accumulate a total.
TotalSalesDecimal = TotalSalesDecimal + SalesDecimal

Instead you can use the shorteut assignment operator:

' Accumulate a total.
TotalSalesDecimal += SalesDecimal

The two statements have the same effect.
To subtract 1 from a variable, the long version is

' Subtract 1 from a variable.
CountDownInteger - CountDownInteger — 1

And the shortcut, using the — = operator:

' Subtract 1 from a variable.
CountDownInteger —= 1

The assignment operators that you will use most often are += and — =. The
following are examples of other assignment operators:

' Multiply ResultInteger by 2 and assign the result to ResultInteger.
ResultInteger *= 2

' Divide SumDecimal by CountInteger and assign the result to SumDecimal.

SumDecimal = CountInteger

' Concatenate SmallString to the end of Bigstring.
BigString &= SmallString

Feedback 3.5

1. Write two statements to add 5 to CountInteger, using (a) the standard,
long version: and (b) the assignment operator.

2. Write two statements to subtract WithdrawalDecimal from Balance-
Decimal, using (@) the standard. long version: and (b) the assignment
operator.

3. Write two statements to multiply PriceDecimal by CountInteger and
place the result into PriceDecimal. Use (a) the standard, long version;
and (b) the assignment operator.

Option Explicit and Option Strict

Visual Basic provides two options that can significantly change the behavior of
the editor and compiler. Not using these two options, Option Explieit and
Option Striet, can make coding somewhat eagier but provide opportunities for
hard-to-find errors and very sloppy programming.

121
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Option Expliei

When Option Explicit is turned off, you can use any variable name without first
declaring it. The first time you use a variable name, VB allocates a new vari-
able. For example. you could write the line

Z = MyTotal + 1

without first declaring either Z or MyTotal. This is a throwback to very old ver-
sions of Basic that did not require variable declaration. In those days. pro-
grammers spent many hours debugging programs that had just a small
misspelling or typo in a variable name.

You should always program with Option Explicit turned on. In VB, the
option is turned on by default for all new projects. If you need to turn it off (not
a recommended practice), place the line

option Explicit Off

before the first line of code in a file.

Oprion Strien
Option Strict is an option that makes VB more like other strongly typed lan-
guages, such as C++, Java, and C#. When Option Strict is turned on, the editor
and compiler try to help you keep from making hard-to-find mistakes. Specifi-
cally, Option Strict does not allow any implicit (automatic) conversions from a
wider data type to a narrower one, or between Siring and numeric data types,
All of the code you have seen so far in this text has been written with Option
Strict turned on. With this option, you must convert to the desired data type from
String or from a wider data type to a narrower type, such as from Decimal to

Integer.
With Option Strict turned off, code such as this is legal:

QuantityInteger = QuantityTextBox.Text
and

AmountInteger = AmountLong

and

Totallnteger += SaleAmountDecimal

With each of these legal (hut dangerous) statements. the VB compiler
makes assumptions about your data. And the majority of the time. the assump-
tions are correct. But bad input data or very large numbers can cause erroneous
results or run-time errors,

The best practice is to always turn on Option Strict. This technique will
save you from developing poor programming habits and will also likely save

Variables, Constants, and Calowlations
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you hours of debugging time. You can turn on Option Strict either in code or in
the Project Designer for the current project. Place the line

Option Strict On

before the first line of code. after the general remarks at the top of a file.

Example
‘Project: MyProject
'Date: Today

'Programmer: Your Name
‘Description: This project calculates correctly.

Option Strict On

Public Class MyForm

To turn on Option Strict or Option Explicit for all files of a project. open the
Project Designer by selecting Project / Properties or double-clicking My Project
in the Solution Explorer. On the Compile tab you will find settings for both
Option Explicit and Option Strict. By default, Option Explicit is turned on and
Option Strict is turned off. Select On for Option Strict.

A better approach is to set Option Strict on by default. Select Tools /
Options / Projects and Solutions / VB Defaults and set the defaults. Changing the
default will affect all new projects begun after the change but will not change
the open project or any previously written projects that you open. Use the Pro-
ject Designer to change the option in existing projects.

Nate: Option Strict includes all of the requirements of Option Explicit. If
Option Strict is turned on. variables must be declared. regardless of the setting
of Option Explicit.

Converting between Numerie Data Types

In VB you can convert data from one numeric data type to another. Some con-
versions can be performed implicitly (automatically) and some you must spec-
ify explicitly. And some cannot be converted if the value would be lost in the
conversion.

lmplicit Conversions
If you are converting a value from a narrower data type to a wider type. where

there is no danger of losing any precision, the conversion can be performed by
an implieit conversion. For example, the statement

BigNumberDouble = SmallNumberInteger

does not generate any error message, assuming that both variables are properly
declared. The value of SmallNumberlnteger is successfully converted and
stored in BigNumberDouble. However. to convert in the opposite direction
could cause problems and cannot be done implicitly.

The following list shows selected data type conversions that can be per-
formed implicitly in VB:
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From To

Byte Short, Integer, Long, Single, Double, or Decimal
Short Integer. Long, Single, Double. or Decimal
Integer Long, Single, Double, or Decimal

Long Single, Double, or Decimal

Decimal Single. Double

Single Double

Notice that Double does not convert to any other type and you cannot con-
vert implicitly from floating point (Single or Double) to Decimal.

Explicit Conversions

If you want to convert between data types that do not have implicit conversions.
you must use an explicit conversion. also called casting. But beware: If you
perform a conversion that causes significant digits to be lost. an exception is
generated. (Exceptions are covered later in this chapter in the section titled
“Handling Exceptions.”)

Use methods of the Convert class to convert between data types. The
Convert class has methods that begin with “To™ for each of the data types:
ToDecimal. ToSingle. and ToDouble. However. you must specify the integer
data types using their .NET class names rather than the VB data types.

For the VB data type: Use the method for the .NET data type:
Short ToInt16
Integer ToInt32
Long ToInt64

The following are examples of explicit conversion. For each, assume that the
variables are already declared following the textbook naming standards.

NumberDecimal = Convert.ToDecimal (NumberSingle)
ValueInteger = Convert.ToInt32(ValueDouble)
AmountSingle = Convert.ToSingle(AmountDecimal)

You should perform a conversion from a wider data type to a narrower one
only when you know that the value will fit, without losing significant digits.
Fractional values are rounded to fit into integer data types, and a single or dou-
ble value converted to decimal is rounded to fit in 28 digits.

Performing Caleulations with Unlike Data Types

When you perform calculations with unlike data types. VB performs the calcula-
tion using the wider data type. For example, CountInteger / NumberDecimal
produces a decimal result. If you want to convert the result to a different
data type. you must perform a cast: Gonvert.ToInt32(CountInteger /
NumberDecimal) or Convert.ToSingle(CountInteger / NumberDecimal).

Variables, Constants. and Caleulations
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Note. however, that VB does not convert to a different data type until it is neces-
sary. The expression CountInteger / 2 * AmountDecimal is evaluated as
integer division for CountInteger / 2. producing an integer intermediate
resully then the multiplication is performed on the integer and decimal value
(AmountDecimal). producing a decimal result.

Note: The methods of the Convert class use the NET data types rather than
the VB data types. Use Int32 for Integer, Int16 for Short, and Int64 for Long,

Rounding Numbers

Al times vou may want to round decimal fractions. You can use the
Decimal.Round method to round decimal values to the desired number of
decimal positions.

The Round Method—General Form

Decimal.Round(DecimalValue, IntegerNumberOfDecimalPositions)

The Decimal.Round method returns a decimal result. rounded to the specified
number of decimal positions. which can be an integer in the range 0-28.

The Round Method—Examples

' Round to two decimal positions.
ResultDecimal = Decimal.Round(AmountDecimal, 2)

sopdmexyy

" Round to zero decimal positions.
WholeDollarsDecimal = Decimal.Round(DollarsAndCentsDecimal, 0)

" Round the result of a calculation.
DiscountDecimal = Decimal.Round(ExtendedPriceDecimal * DISCOUNT_RATE_ Decimal, 2)

The Decimal.Round method and the Convert methods round using a tech-
nique called “rounding toward even.” If the digit to the right of the final digit is
exactly 5, the number is rounded so that the final digit is even.

Examples

Decimal Value to Round MNumber of Decimal Positions Result
1.455 2 1.46
1.445 2 144
1.5 0 2

2:5 0 2

In addition to the Decimal . Round method. you can use the Round method
of the Math class to round either decimal or double values. See Appendix B for
the methods of the Math class.
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Note: Visual Basic provides many functions for mathematical operations,
financial calculations, and string manipulation. These functions can simplify
many programming tasks. When Microsoft moved Visual Basic to object-
oriented programming, they made the decision to keep many functions from
previous versions of VB, although the functions do not follow the OOP pattern
of Object.Method. You can tind many of these helpful functions in Appendix B.
The authors of this text elected to consistently use OOP methods rather than
mix methods and functions.

Formatting Data for Display

When you want to display numeric data in the Text property of a label or text
box, you must first convert the value to string. You also can format the data for
display, which controls the way the output looks. For example, 12 is just a num-
ber, but $12.00 conveys more meaning for dollar amounts. Using the ToString
method and formatting codes, you can choose to display a dollar sign, a percent
sign, and commas. You also can specity the number of digits to appear to the
right of the decimal point. VB rounds the value to return the requested number
of decimal positions.

If you use the ToString method with an empty argument. the method re-
tums an unformatted string. This is perfectly acceptable when displaying inte-
ger values. For example. the following statement converts NumberInteger to a
string and displays it in DisplayTextBox. Text.

DisplayTextBox.Text = NumberInteger.ToString()

Using Format Specifier Codes

You can use the format specifier codes to format the display of output. These
predefined codes can format a numeric value to have commas and dollar signs.
if you wish.

Note: The default format of each of the formatting codes is based on the
computer’s regional setting. The formats presented here are for the default Eng-
lish (United States) values.

' Display as currency.
ExtendedPriceTextBox.Text = (QuantityInteger * PriceDecimal).ToString("C")

The “C” code specitfies currency. By default, the string will be formatted
with a dollar sign. commas separating each group of 3 digits, and 2 digits to the
right of the decimal point.

! Display as numeric.
DiscountTextBox.Text = DiscountDecimal.ToString("N"})

The “N” code stands for number. By default. the string will be formatted
with commas separating each group of 3 digits. with 2 digits to the right of the
decimal point.
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You can specify the number of decimal positions by placing a numeric digit
following the code. For example, “C0O” displays as currency with zero digits to
the right of the decimal point. The value is rounded to the specified number of

decimal positions.

Format

Specifier Codes Name Description

Core Currency Formats with a dollar sign, commas, and 2
decimal places. Negative values are enclosed in
parentheses.

Forf Fixed-point Formats as a string of numerie digits. no
commus, 2 decimal places, and o minus sign at
the left for negative values.

Norn Number Formats with commas, 2 decimal places, and a
minus sign at the left for negative values,

Dord Digits Use only for integer data types. Formats with a
left minus sign for negative values. Usually used
ta foree a specified number of digits to display.

Por P Percent Mullip]ie! the value by 100, adds a space and a
percent sign. and rounds to 2 decimal places:
negative values have a minus sign at the left.

Examples

Variable Vulue Format Specifier Code Ohut put

TotalDecimal 1125.6744 i $1,125.67

TotalDecimal 1125.6744 "N" 1.125.67

Total Decimal 11256744 "NO" 1.126

BalanceDecimal 11256744 "N3*" 1.125.674

BalanceDecimal 11256744 it =+ 1126

PinInteger 123 "DB" 000123

RateDecimal 0.075 g g 7.50 %

RateDecimal 0.075 ‘P3" 7.500 %

RateDecimal 0.075 "PO" 8%

Valnelnteger 0 g ($10.00)

Valuelnteger -10 "N —10.00

Valuelnteger —10 "D3" —010
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Note that the formatted value returned by the ToString method is no longer
purely numeric and cannot be used in further calculations. For example, con-
sider the following lines of code:

AmountDecimal += ChargesDecimal
AmountTextBox.Text = AmountDecimal.ToString("C")

Assume that AmountDecimal holds 1050 after the calculation, and Amount-
TextBox.Text displays $1,050.00. If you want to do any further calculations
with this amount, such as adding it to a total, you must use AmountDecimal. not
AmountTextBox.Text. The variable AmountDecimal holds a numeric value;
AmountTextBox.Text holds a string of (nonnumeric) characters.

You also can format DateTime values using format codes and the ToString
method. Unlike the numeric format codes, the date codes are case sensitive.
The strings retumed are based on the computer’s regional settings and can be
changed. The following are default values for US-English in Windows Vista.

Variables, Constants, and Calculations

Date

Specifier Code Name Description

d short date Mm/dd/yyyy

D long date Day, Month dd. yyyy

t short time hh:mm AMIPM

T long time hh:mm:ss AMIPM

{ full date/time Day. Month dd. yyyy hh:mm AMIPM
{short time)

F full dateftime Day, Month dd, yyyy hh:mm:ss AMIPM
{long time)

g general Mn/ddfyyyy hhimm AMIPM
{zhort time)

G general Mm/ddfyyvy hhmm:ss AMIPM
{long time)

M or m month Month dd

Rorr GMT pattern Day. dd mmm yyyy bhimm:ss GMT

Example of Default Setting
&/16/2008

Monday, June 16, 2008

4:55 PM

4:55:45 PM

Monday. June 16, 2008 4:55 PM

Monday, June 16, 2008 4:55:45 FM

6/16/2008 11:00 AM

6/16/2008 11:00:15 AM

June 16

Mo, 16 Jun 2008 11:00:15 GMT

Note that you can also use methods of the DateTime structure for format-
ting dates: ToLongDateString. ToShortDateString, ToLongTimeString,
ToShortTimeString. See Appendix B or MSDN for additional information.

Choosing the Controls for Program Output

Some programmers prefer to display program output in labels; others prefer text
boxes. Both approaches have advantages, but whichever approach you use, you
should clearly differentiate between (editable) input areas and (uneditable) out-
put areas.

Users generally get clues about input and output fields from their color. By
Windows convention. input text boxes have a white background: output text has
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a gray background. The default background color of text boxes (BackColor
property) is set to white; the default BackColor of labels is gray. However. you
can change the BackColor property and the BorderStyle property of both text
hoxes and labels so that the two controls look very similar. You might wonder
why a person would want to do that. but there are some very good reasons.

Using text boxes for output can provide some advantages: The controls do
not disappear when the Text property is cleared. and the borders and sizes of the
output boxes can match those of the input boxes. making the form more visu-
ally uniform. Also. the user can select the text and copy it to another program
using the Windows clipboard.

If you choose to display output in labels (the traditional approach). set the
AutoSize property to False so that the label does not disappear when the Text
property is blank. You also generally set the BorderStyle property of the labels
to Fixed3D or FixedSingle, o that the outline of the label appears.

To use a text hox for outpul, set its ReadOnly property to True (to prevent
the user from attempting to edit the text) and set its TabStop property to False,
50 that the focus will not stop on that control when the user tabs from one con-
trol to the next. Notice that when you set ReadOnly to true. the BackColor prop-
erty aulomatically changes to Control, which is the system default for labels.

The example programs in this chapter use text boxes, rather than labels, for
output,

> EEXEE

Give the line of code that assigns the formatted output and tell how the output
will display for the specified value.

1. A caleulated variable called AveragePayDecimal has a value of
123.456 and should display in a text box called AveragePayTextBox.

2. The variable QuantityInteger, which contains 176123, must be dis-
played in the text box called QuantityTextBox.

3. The total amount collected in a fund drive is being accumulated in a
variable called Total CollectedDecimal. What statement will display the
variable in a text box called Total TextBox with commas and two decimal
positions but no dollar signs?

A Calculation Programming Example

R 'n R—or Reading "n Refreshment needs to calculate prices and discounts
for books sold. The company is currently having a big sale, offering a 15 per-
cent discount on all books. In this project you will calculate the amount due for
a quantity of books, determine the 15 percent discount. and deduct the dis-
counl, giving the new amount due—the discounted amount. Use text boxes with
the ReadOnly property set to True for the output fields.

Planning the Project

Sketch a form (Figure 3.5) that meets the needs of your users.
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A planning sketch of the form for the calculation programming example.

BookSaleForm

T~

Book Sales

Title
Frice

Quantity [ e

o GroupBox]

QuantityTextBox
TitleTextBox

I

~

FriceTextBox

[ ¢

Extended Frice

3

o GroupBoxz

ExtendedFPriceTextBox

DiscountTextBox

16% Plscount }:

DiscountedPriceTextBox

Discounted Frice €

[Print Form| [Calculate] [Clear Sale| | Exit |

I .7
AN

PrintButton CalculateButton ClearButton ExitButton

Plan the Objeets and Properties

Plan the property settings for the form and each of the controls.

Ohject

BookSaleForm

Labell

GroupBox1

Label2

QuantityTextBox

Label3

Title TextBox

Labeld

PriceTextBus

Property

Name

Text
AcceptButton
CancelButton

Text
Font

Name
Text

Name
Text

Text

Name
Text

Text

Name

Text

Setting

BookSaleForm

R 'n R for Reading 'n Refreshment
CaleulateButton

ClearButton

Book Sales
Bold, 12 point

GroupBox1
(blank}

&Quantity

QuantityTextBox
(blank)

&Title

TitleTextBox
{blank}

&Price

PriceTexBox

(blank)
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Object Property . Setting
GroupBox2 Name GroupBox2
Text {(blank)
Label5 Text Extended Price
ExtendedPrice TextBox Name ExtendedPriceTextBox
TextAlign Right
ReadOnly True
TabStop False
Labelt Text 15% Discount
DizcountTextBox Name DiscountTextBox
TextAlign Right
ReadOnly True
TabStop False
Label7 Text Discounted Price
DiscountedPrice TextBox Name DiscountedPrice TextBox
TextAlign Right
ReadOnly True
TabStop False
PrintButton Name PrintButton
Text Print &Form
CalculateButton Name Caleulate Button
Text &Calculate
ClearButton Name ClearBution
Text Clear &Sale
ExitButton Name ExitButton
Text E&xit

Plan the Event Procedures

Since you have four buttons, you need to plan the actions for four event pro-

cedures.

Event Procedure

PrintButton_Click

CalculateButton_Click

ClearButton_Click

ExitButton_Click

Actions-Preudocode

Set the print action lo preview.
Print the form.

Declare the variables.
Convert the imput Quantity and Price to numeric.
Calculate Extended Price = Quantity * Price.

Calculate and round: Dizcount = Extended Price * Dizcount Rate.

Calculate Discounted Price = Extended Price — Discount.
Format and display the output m text boxes.

Clear each text box.
Set the focus in the first text box.

Exit the project.

131
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the Project
the sketch in Figure 3.5 to create the form. Figure 3.6 shows the com-

pleted form.

ki

2

Set the properties of each object, as you have planned.

. Write the code. Working from the pseudocode, write each event

procedure.

. When you complete the code, use a variety of test data to thoroughly

test the project.

Variables, Constants, and Calculations

Figure 3.6

"u;t R 'n f for Reading 'n Refreshment Jula))
Book Sales
Quarmty l
Tt
FPrice
Edended Price
16% Discourt
Discourted Prics
[ Prtbom | [ Cete | [ Cewso | [ B ]
e ——————————————

Note: 1f the user enters nonnumeric data or leaves a numerie field blank.,
the program will cancel with a run-time error. In the “Handling Exceptions™

section

that follows this program. you will learn to handle the errors.

The Projeect Coding Selution

The form for the calculation
programming example

'"Project: Chapter Example BookSale

'Date: June 2010

‘Programmer: Bradley/Millspaugh

‘Description: This pPUjQCt inputs sales information for books.

: It calculates the extended price and discount for

| a sale.

h Uses variables, constants, and calculations.

C Note that no error trapping is included in this version
! of the program.

'Folder: ch03BookSale

Public Class BookSaleForm

' Declare the constant.
Const DISCOUNT_RATE_Decimal As Decimal - 0.15D
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Private Sub PrintButton Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles PrintButton.Click
' Print the form.

PrintFormi.PrintAction = Printing.PrintAction.PrintToPreviaw
PrintFormi.Print()
End Sub

Private Sub CalculateButton Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles CalculateButton.Click

' Calculate the price and discount.

Dim QuantityInteger As Integer

Dim PriceDecimal, ExtendedPriceDecimal, DiscountDecimal,
DiscountedPriceDecimal As Decimal

' Convert input values to numeric variables.
QuantityInteger = Integer.Parse(QuantityTextBox.Text)
PriceDecimal = Decimal.Parse(PriceTextBox.Text)

' Calculate values.
ExtendedPriceDecimal = QuantityInteger * PriceDecimal
DiscountDecimal = Decimal.Round (

(ExtendedPriceDecimal * DISCOUNT_RATE_Decimal), 2)
DiscountedPriceDecimal = ExtendedPriceDecimal - DiscountDecimal

' Format and display answers.
ExtendedPriceTextBox.Text = ExtendedPriceDecimal.ToString("C")
DiscountTextBox.Text = DiscountDecimal.ToString("N")
DiscountedPriceTextBox.Text = DiscountedPriceDecimal.ToString("C")

End Sub

Private Sub ClearButton_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs] Handles clearButton.Click
' Clear pPGViOUS amounts from the form.

TitleTextBox.Clear()
PriceTextBox.Clear()
ExtendedPriceTextBox.Clear()
DiscountTextBox.Clear()
DiscountedPriceTextBox.Clear()
With QuantityTextBox

.Clear()

.Focus()
End With

End Sub

Private Sub ExitButton Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles ExitButton.Click
' Exit the project.

Me.Close()
End Sub
End Class

Handling Exceptions

When you allow users to input numbers and use those numbers in calculations,
lotz of things can go wrong. The Parse methods, Integer.Parse and
Decimal.Parse. fail if the user enters nonnumeric data or leaves the text box
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blank. Or your user may enter a number that results in an attempt to divide by
zero. Each of those situations causes an exception to occur, or. as program-
mers like to say, throws an exception.

You can easily “catch” program exceptions by using structured exception
handling. You catch the exceptions before they can cause a run-time error, and
handle the situation, if possible, within the program. Catching exceptions as they
happen and writing code to take care of the problems is called excepiion handling.
The exception handling in Visual Studio is standardized for all of the languages
using the Common Language Runtime, which greatly improves on the old
error trapping in early versions of VB.

Try/Catch Blocks

To trap or catch exceptions, enclose any statement(s) that might cause an error
in a Try/Catch block. If an exception occurs while the statements in the
Try block are executing, program control transfers to the Catch block: if a
Finally statement is included, the code in that section executes last. whether
or not an exception occurred.

The Try Block—General Form

Try
E ' Statements that may cause an error.
=1 catch [VariableName As ExceptionType]
E“ ' Statements Tor action when an exception occurs.
g [Finally
' Statements that always execute before exit of the Try DIOCK]
End Try

The Try Block—Example

=
£ Try
g QuantityInteger = Integer.Parse(QuantityTextBox.Text)
= QuantityTextBox.Text = QuantityInteger.ToString()
Catch
MessageLabel.Text = "Error in input data."
End Try

The Catch as it appears in the preceding example will catch any exception. - TIP
You alzo can specify the type of exception that you want to catch, and even
write several Catch statements, each to catch a different type of exception, For In the Editor window, fype “Try” and
example. you might want to display one message for bad input data and a dif-  Ppress Enfer. The editor will insert a
ferent message for a calculation problem. skeleton Try/Catch block. ®
To specity a particular type of exception to catch, use one of the predefined
exception classes, which are all based on, or derived from, the SystemExcep-
tion class. Table 3.2 shows some of the common exception classes.
To catch bad input data that cannot be converted to numeric. write this
Catch statement:

Catch TheException As FormatException
MessagelLabel.Text = "Error in input data.®



The Exception Class

Each exception is an instance of the Exception class. The properties of this class
allow you to determine the code location of the error, the type of error, and the
cause. The Message property contains a text message about the error, and the
Source property contains the name of the object causing the error. The Stack-
Trace property can identify the location in the code where the error occurred.

Common Exeeption Classes

Table 3.2
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Exception Caused By

FormatException Failure of a numeric conversion. such as
Integer.Parse or Decimal.Parse
Usually blank or nonnumeric data.

InvalidCastException Failure of a conversion operation. May be caused
by loss of significant digits or an illegal
conversion.

ArithmeticException A calculation error, such as division by zero or

overflow of a variable.

System.10. End OfStreamException Failure of an input or output operation such as

reading from a file.
OutOfMemoryException Not enough memory to create an object.
Exception Generic.

You can include the text message associated with the type of exception by
specifying the Message property of the Exception object, as declared by the
variable you named on the Catch statement. Be aware that the messages for ex-
ceptions are usually somewhat terse and not oriented to users, but they can
sometimes be helpful.

Catch TheException As FormatException

Messagelabel.Text = "Error in input data: " & TheException.Message

Handling Multiple Exceptions

If you want to trap for more than one type of exception, you can include multi-
ple Gatch blocks (handlers). When an exception occurs. the Catch statements
are checked in sequence. The first one with a matching exception type is used.

Catch TheException As FormatException

' Statements for nonnumeric data.
Catch TheException As ArithmeticException

' Statements for calculation problem.
Catch TheException As Exception

' Statements for any other exception.

The last catch will handle any exceptions that do not match either of the first
two exception types. Note that it is acceptable to use the same variable name
for multiple Catch statements: each Catch represents a separate code block. so
the variable’s scope is only that block.

Later in this chapter in the “Testing Multiple Fields” section, you will see
how to nest one Try/Catch block inside another one.
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Displaying Messages in Message Boxes

You may want to digplay a message when the user has entered invalid data or
neglected to enter a required data value. You can display a message to the
user in a message box, which is a special type of window. You can specify the
message, an optional icon, title bar text. and button(s) for the message box
(Figure 3.7).

Figure 3.7

Two sample message boxes created with the MessageBox class.

7 N ——
Coffee Sales Summary g

[ 1nvatid Data ]

v Nurnber of Orders: 3

Totzl Sales: 13832

i H Y¥ou have entered an invalid amount. Try again.
s Bverage Sale: $12.77

. et b. —

You use the Show method of the MessageBox object to display a message
box. The MessageBox object is a predefined instance of the MessageBox class
that you can use any time you need to display a message.

The MessageBox Ohject—CGeneral Forms

There is more than one way to call the Show method. Each of the following
statements is a valid call; you can choose the format you want to use. It’s very
important that the arguments you supply exactly match one of the formats.
For example, you cannot reverse, transpose, or leave out any of the argu-
ments. When there are multiple ways to call a method, the method is =aid to
be overloaded. See the section “Using Overloaded Methods” later in this
chapter.

MessageBox. Show(TextMessage)
MessageBox.Show(TextMessage, TitlebarText)

MessageBox.Show(TextMessage, TitlebarText, WessageBoxButtons)
MessageBox.Show(TextMessage, TitlebarText, WessageBoxButtons, MessageBoxIcomn)

The TextMessage is the message you want to appear in the message box.
The TitlebarText appears on the title bar of the MessageBox window. The Mes-
sageBoxButtons argument specifies the buttons to display. And the Message-
Boxlcon determines the icon to display.
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MessageBox.Show("Enter numeric data.")
MessageBox.Show("Try again.", "Data Entry Error")

MessageBox.Show("This is a message.", "This is a title bar", MessageBoxButtons.OK)

Try
QuantityInteger = Integer.Parse(QuantityTextBox.Text)
QuantityTextBox.Text = QuantityInteger.ToString()

Catch ex As FormatException
MessageBox.Show( "Nonnumeric Data.", "Error",

MessageBoxButtons.OK, MessageBoxIcon.Exclamation)

End Try

The TextMessage Siring

The message string you display may be a string literal enclosed in quotes or it
may be a string variable. You also may want to concatenate several items, for
example. combining a literal with a value from a variable. If the message you
specify is too long for one line, Visual Basic will wrap it to the next line.

The Titlebar Texi

The string that you specify for TitlebarText will appear in the title bar of the
message box. If you choose the first form of the Show method, without the
TitlebarText. the title bar will appear empty.

Message BoxButtons

When you show a message box. you can specify the button(s) to display. In Chap-
ter 4. after you leam to make selections using the If statement, you will display
more than one button and take alternate actions based on which button the user
clicks. You specify the buttons using the MessageBoxButtons constants from
the MessageBox class. The choices are OK, OKCancel, RetryCancel, YesNo,
YesNoCancel, and AbortRetrylgnore. The default for the Show method is OK., so

unless you specify otherwise. you will get only the OK button in your message box.
Message BoxIeon

The easy way to select the icon to display is to type MeszageBoxIcon and a pe-
riod into the editor; the IntelliSense list pops up with the complete list. The ac-
tual appearance of the icons varies from one operating system to another. You can
see a description of the icons in Help under “MessageBoxlcon Enumeration.”

Constants for MessageBoxleon
Asterisk

Error

Exclamation

Hand

Information

None

Question

Stop

Warning
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Using Overloaded Methods

As you saw earlier. you can call the Show method with several different argu-
ment lists. This feature. called overloading, allows the Show method to act
differently for different arguments. Each argument list is called a signature. so
you can say that the Show method has several signatures.

When you call the snow method, the arguments that you supply must
exactly match one of the signatures provided by the method. You must supply
the correct number of arguments of the correct data type and in the correct
sequence.

Fortunately, the Visual Studio smart editor helps you enter the argu-
ments: you don’t have to memorize or look up the argument lists. Type
“MessageBox.Show(” and IntelliSense pops up with the first of the signatures
for the Show method (Figure 3.8). Notice in the figure that there are 21 possi-
ble forms of the argument list, or 21 signatures for the Show method. (We only
showed 4 of the 21 signatures in the previous example, to simplify the concept.)

To select the signature that you want to use, use the up or down arrows at
the left end of the IntelliSense popup. For example, to select the signature that
needs only the text of the message and the title bar caption. select the second for-
mat (Figure 3.9). The argument that you are expected to enter is shown in bold,
and a description of that argument appears in the last line of the popup. After
you type the text of the message and a comma, the second argument appears in
bold and the description changes to tell you about that argument (Figure 3.10).

and Calculati

Variables. Constants,

¥ TIP

You can use the keyboard up
and down arrow Reys rather than
the mouse fo view and select the
signature. ®

Fignre 2.8

MessageBox. Show{|

& 10of21 ¥ Show(text As String) As Systern.Windows.Forms,DialogResult
Displays a message box with specified text.
text: The text to display in the messoge box

IntelliSense pops up the first of
21 signatures for the Show
method. Use the up and down
arrows to see the other possible
argument lists.

Fignre 2.9

MessageBox. Show(

A 2of 21 ¥ Show(text As String, caption As String) As System.Windows.Forms.DialogResult
Displays a message box with specified text and caption.
text: The text to display in the message box

Select the second signature to see
the argument list. The currently
selected argument is shown in
bold, and the description of the
argument appears in the last

line of the popup.

Figlll'e 2.10

MessageBox. Show("Invalid data entered.”,|

Fype the first argument and a
and IntelliSense bolds

A 10of10 ¥ Showitext As String, caption As String) As System.Windows.Forms.DialogResult
Displays a message box with specified text and caption.
caption: The text todisplay in the title bar of the message box.

the second argument and
displays a description of the
needed data.



Testing Multiple Fields

When you have more than one input field, each field presents an opportunity
for an exception. If you would like your exception messages to indicate the field
that caused the error, you can nest vne Try /Catch block inside another one.

Nested Try/Catch Blocks

One Try/Catch block that is completely contained inside another one is called
anested Try/catch block. You can nest another Try /Catch block within the
Try block or the Catch block.

Try ' Quter try block for first field.
' Convert first field to numeric .

Try ' Inner Try block for second field.
' Convert second field to numeric.

Catch SecondException As FormatException
' Handle any exceptions for the second field.

End Try ' End of inher Try block for second field.

Catch FirstException As FormatExceptioen
' Handle exceptions for first field.

Catch AnyOtherException as Exception
' Handle any generic exceptions.

' Display a message.
End Try

You can nest the Try/Catch blocks as deeply as you need. Make sure to
place the calculations within the most deeply nested Try; you do not want to
perform the calculations unless all of the input values are converted without an
exception.

By testing each Parse method individually. you can be specific about
which field caused the error and set the focus back to the field in error. Also,
by using the SelectAll method of the text box. you can make the text appear
selected to aid the user. Here are the calculations from the earlier program,
rewritten with nested Try/Catch blocks.

Private Sub CalculateButton_ Click(ByVal sender As System.Object,

ByVal e As System.EventArgs) Handles CalculateButton.Click
' Calculate the price and discount.
Dim QuantityInteger As Integer
Dim PriceDecimal, ExtendedPriceDecimal, DiscountDecimal,
DiscountedPriceDecimal, AverageDiscountDecimal As Decimal

Try
' Convert quantity to numeric variables.
QuantityInteger = Integer.Parse(QuantityTextBox.Text)

Try
' Convert price if quantity was successful.
PriceDecimal = Decimal.Parse(PriceTextBox.Text)

' Perform the calculations for the fields that passed conversion.

' Display a message and reset the focus for the second field.

' Display a message and reset the focus for the first field.

139
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' Calculate values for sale.
ExtendedPriceDecimal = QuantityInteger * PriceDecimal
DiscountDecimal = Decimal.Round (

(ExtendedPriceDecimal * DISCOUNT_RATE_Decimal), 2)
DiscountedPriceDecimal = ExtendedPriceDecimal — DiscountDecimal

' Calculate summary values.

OuantitySumInteger += QuantityInteger

DiscountSumDecimal += DiscountDecimal
DiscountedPriceSumbDecimal += DiscountedPriceDecimal
SaleCountInteger += 1

AverageDiscountDecimal = DiscountSumDecimal / SaleCountInteger

' Format and display answers for the sale.
ExtendedPriceTextBox.Text = ExtendedPriceDecimal.ToString("c")
DiscountTextBox.Text = DiscountDecimal.ToString("N")
DiscountedPriceTextBox.Text = DiscountedPriceDecimal.ToString["G“]

' Format and display summary values.

QuantitySumTextBox.Text = QuantitySumInteger.ToString()
DiscountSumTextBox.Text = DiscountSumDecimal.ToString("C")
DiscountAmountSumTextBox.Text = DiscountedPriceSumDecimal.ToString("C")
AverageDiscountTextBox.Text = AverageDiscountDecimal.ToString("C")

Catch PriceException As FormatException
' Handle a price exception.
MessageBox.Show("Price must be numeric.", "Data Entry Error',
MessageBoxButtons.OK, MessageBoxIcon.Exclamation)
With PriceTextBox
.Focus()
.SelectAll()
End With
End Try

Catch QuantityException As FormatException
' Handle a quantity exception.
MessageBox.Show("Quantity must be numeric.", "Data Entry Error",
MessageBoxButtons.OK, MessageBoxIcon.Exclamation)
With QuantityTextBox
.Focus ()
.SelectAll()
End With

Catch AnException As Exception
' Handle any other exception.
MessageBox.Show("Error: " & AnException.Message)
End Try
End Sub

Counting and Accumulating Sums : |

Programs often need to calculate the sum of numbers. For example, in the pre-
vious programming exercise, each sale is displayed individually. If you want to
accumulate totals of the sales amounts, of the discounts, or of the number of
books sold, you need some new variables and new techniques.

As you know, the variables you declare inside a procedure are local to that
procedure. They are re-created each time the procedure is called; that is, their
lifetime is one time through the procedure. Each time the procedure is entered,
you have a new fresh variable with an initial value of 0. If you want a variable
to retain its value for multiple calls. in order to accumulate totals, you must
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declare the variable as module level. (Another approach, using Static variables,
is discussed in Chapter 7.)

Summing Numbers

The technique for summing the sales amounts for multiple sales is to declare a
module-level variable for the total. Then. in the CalculateButton_Click event
procedure for each sale, add the current amount to the total:

DiscountedPriceSumDecimal += DiscountedPriceDecimal

This assignment statement adds the current value for DiscountedPriceDec-
imal into the sum held in DiscountedPriceSumDecimal.

Counting

If you want to count something, such as the number of sales in the previous exam-
ple. you need another module-level variable. Declare a counter variable as integer:

Private SaleCountInteger as Integer

Then. in the calculateButton_Click event procedure, add 1 to the counter
variable:

SaleCountInteger += 1

This statement adds 1 to the current contents of SaleCountInteger. The state-
ment will execute one time for each time the CalculateButton_Click event pro-
cedure executes, Therefore, SaleCountInteger will always hold a running count
of the number of sales.

Calculating an Average

To calculate an average, divide the sum of the items by the count of the items.
In the R 'n R book example, we can calculate the average sale by dividing the
sum of the discounted prices by the count of the sales:

AverageDiscountedSaleDecimal = DiscountedPriceSumDecimal / SaleCountlInteger

-Your Hands-On Programming Example

In this project. R 'n R—for Reading 'n Refreshment needs to expand the book
sale project done previously in this chapter. In addition to calculating individ-
ual sales and discounts, management wants to know the total number of books
sold. the total number of discounts given. the total discounted amount, and the
average discount per sale.
Help the user by adding ToolTips wherever you think they will be useful.
Add error handling to the program. so that missing cr nonnumeric data will
nol cause a run-lime error.
Planning the Projeet

Sketch a form (Figure 3.11) that your users sign off as meeting their needs.
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Figure 3.11

BockSaleForm A planning sketch of the form
\l Jor the hands-on programming
example.
Book Sales . GroupBoxi
Quantity [ e QuantityTextBox
Title — |€ TitleTextBox
Price [ PriceTextBox
j: GroupBox2
Extended Pice [ e ExtendedPriceTextBox
15% Discount [ e DiscountTextBox
Discounted Price [ ¢ DiscountedPriceTextBox
~ Summary g—l-/ CroupPod
Total Number of Books [ e QuantitySumTextBox
Total Discounts Given [ e DiscountSumTextBox
Total Discounted Amounts [ |« DiscountedAmountSumTextBox
Average Discount [ le++— AvwerageDiscountTextBox
[Print Form| [Calculate| [Clear Sale] [ Exit |
1 1 X

PrintButton CalculateButton ClearButton ExitButton

Plan the Objects and Properties Plan the property settings for the form and
each control. These objects and properties are the same as the previous exam-
ple, with the addition of the summary information beginning with GroupBox3.

Note: The ToolTips have not been added to the planning forms, Make up
and add your own.

Object Property Setling
BookSaleForm Name BookSaleForm
Text R 'n R for Reading 'n Refreshment
AcceptButton Calculate Button
CancelButton ClearButton
Labell Text Book Sales
Font Bold. 12 point
GroupBox1 Name GroupBox1
Text (Hank]
Label2 Text &Quantity
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Object

Quantity TextBox

Label3

TitleTextBox

Labeld

PriceTextBox

GroupBox2

Label5

ExtendedPriceTextBox

Label6

DiscountTextBox

Label7

DiscountedPrice TextBox

PrintButton

CalculateButton

ClearButton

ExitBution

GroupBox3

Label8

QuantitySumTextBox

Label9

Pmpe.r'ly
Name
Text

Text

Name
Text

Text

Name
Text

Name
Text

Text

Name
Text
ReadOnly
TextAlign

Text

Name
Text
ReadOnly
TextAlign

Text

Name
Text
TextAlign
ReadOnly

Name
Text

Name
Text

Name
Text

N ame
Text

N ame
Text

Text

Nﬂnle
Text
ReadOnly
TextAlign

Text
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Betling

Quantity Text Box
(blank)

&Tidle

TitleTextBox
{blaak)

&Price

PriceTextBox

(blank)

GroupBox2
(blank)

Extended Price

ExtendedPriceTextBox
{blank)
True

Right
15% Dizcount

DiscounTextBox
(blank)

True

Right

Discounted Price

DiscountedPriceTextBox
(blank)

Right

True

PrintButton
Print &Form

CaleulateButton
&Calculate

ClezrButton
Clear &Sale

ExitButton
E&mt

GroupBaox3
Summary

Total Number of Books

QuantitySumTextBox
(Blank)
True

Right

Total Discounts Given
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Object

DiscountSumText Box

Label10

Discounted AmountSumTextBox

Labelll

AverageDiscount TextBox

Property

Nam?
Text
ReadOnly
TextAlign

Text

Nﬂme
Text
ReadOnly
TextAlign

Text

Nﬂme
Text
ReadOnly
TextAlign

L B A S 1 C

Selling

DiscountSumTextBox
{blank)

True

Right
Total Discounted Amounts

Discounted A mountSum Text Box
{blank)

True

Right
A\'erage Discount

AverageDiscountText Box
{blank)
True

Right

Plan the Evenl Procedures The planning that you did for the previous example
will save you time now. The only procedure that requires more steps is the Cal-

culate Button_Click event.

Event Procedure

PrintButton_Chick

CaleulateButton_Click

ClearButton_Click

ExitButton_Click

Actions-Prendocode

Set the print action to preview,
Print the form.

Declare the variables.
Try

Convert the input Quantity to numeric,

Try

Convert the input Price to numerie
Calculate Extended Price = Quantity * Price.

Calculate Discount = Extended Price * Discount Rate,
Calculate Discounted Price = Extended Price — Discount.

Calculate the summary values:
Add Quantity to Quantity Sum.
Add Discount to Discount Sum.
Add Discounted Price to Discounted Price Sum.
Add 1 to Sale Count.
Caleulate Average Discount = Discount Sum / Sale Count.
Format and diap].uy sale output.

Format and Lﬁspluy Summary values.

Catch any Price exception

Display error message and res=t the focus to Price.

Catch any Quantity exception

Display error message and reset the focus to Quantity.

Catch any generic exception

Display error message.

Exit the project.

Clear each text box except Summary fields.
Set the focus in the first text box.

1.

Variables, Ci

and Cal
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Write the Project Follow the sketch in Figure 3.11 to create the form. Figure
3.12 shows the completed form.

»  Set the properties of each of the objects, as you have planned.
»  Write the code, Working from the pseudocode, write each event procedure.

¢ When you complete the code, use a variety of test data to thoroughly test
the project. Test with nonnumeric data and blank entries.

Figure 3.12

- The form for the hands-on
&l R'nF for Reading 1 Refreshment. L= ) ot programming example,
Book Sales
Guantty |
Tie
Frice
Extenced Pice
15% Dscoirt
Diaceunted Price
Summary
Tetal Mumber of Boows
Total Discounts Given
Tetal Discourted Amounts
Averzge [lecourt
[ Pufom ][ Coodee | [ Comsie || B |

The Project Coding Solution

'Project: Ch03HandsOn

‘Date: June 2010

‘Programmer: Bradley/Millspaugh

'‘Description: This project inputs sales information for books.

’ It calculates the extended price and discount for
! a sale and maintains summary information for all
: sales.

; Uses variables, constants, calculations, error

! handling, and a message box to the user.

‘Folder: Ch03HandsOn
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Public Class BookSaleForm

' Declare module-level variables and constants.

Private QuantitySumInteger, SaleCountInteger As Integer

Private DiscountSumDecimal, DiscountedPriceSumDecimal As Decimal
Const DISCOUNT_RATE Decimal As Decimal = 0.15D

Private Sub PrintButton_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles PrintButton.Click
' Print the form.

PrintFormi.PrintAction = Printing PrintAction.PrintToPreview
PrintFormi.Print()
End Sub

Private Sub CalculateButton_Click(Byval sender As System.Object,
ByVal e As System.EventArgs) Handles CalculateButton.Click
' Calculate the price and discount.
Dim QuantityInteger As Integer
Dim PriceDecimal, ExtendedPriceDecimal, DiscountDecimal,
DiscountedPriceDecimal, AverageDiscountDecimal As Decimal

Try
' Convert quantity to numeric variable.
QuantityInteger = Integer.Parse(QuantityTextBox.Text)

Try
' Convert price if quantity was successful.
PriceDecimal = Decimal.Parse(PriceTextBox.Text)
' Calculate values for sale.
ExtendedPriceDecimal = QuantityInteger * PriceDecimal
DiscountDecimal = Decimal.Round(
(ExtendedPriceDecimal * DISCOUNT_RATE_ Decimal), 2)
DiscountedPriceDecimal = ExtendedPriceDecimal - DiscountDecimal

' Calculate summary values.

QuantitySumInteger += QuantityInteger

DiscountSumDecimal += DiscountDecimal
DiscountedPriceSumDecimal += DiscountedPriceDecimal
SaleCountInteger += 1

AverageDiscountDecimal = DiscountSumDecimal / SaleCountInteger

' Format and display answers for the sale.
ExtendedPriceTextBox.Text = ExtendedPriceDecimal.ToString("C")
DiscountTextBox.Text = DiscountDecimal.ToString("N")
DiscountedPriceTextBox.Text = DiscountedPriceDecimal.ToString("'C")

' Format and display summary values.

QuantitySumTextBox.Text = QuantitySumInteger.ToString()
DiscountSumTextBox.Text = DiscountSumDecimal.ToString("C")
DiscountAmountSumTextBox.Text = DiscountedPriceSumDecimal.ToString("C")
AverageDiscountTextBox.Text = AverageDiscountDecimal.ToString("C")

Catch PriceException As FormatException
' Handle a price exception.
MessageBox.Show("Price must be numeric.", "Data Entry Error",
MessageBoxButtons.0K, MessagsBoxIcon.Exclamation)
With PriceTextBox
.Focus()
.SelectAll()
End With
End Try
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Catch QuantityException As FormatException
' Handle a quantity exception.
MessageBox.Show( "Quantity must be numeric.", "Data Entry Error",
MessageBoxButtons.0K, MessageBoxIcon.Exclamation)
With QuantityTextBox
.Focus()
.SelectAll()
End With

Catch AnException As Exception
' Handle any other exception.
MessageBox.Show("Error: " & AnException.Message)
End Try
End Sub

Private Sub ClearButton_Click(Byval sender As System.Object,
ByVal e As System.EventArgs) Handles ClearButton.Click
' Clear previous amounts from the form.

TitleTextBox.Clear()
PriceTextBox.Clear()
ExtendedPriceTextBox.Clear()
DiscountTextBox.Clear()
DiscountedPriceTextBox.Clear()
With QuantityTextBox

.Clear()

.Focus()
End With

End Sub

Private Sub ExitButton_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles ExitButton.Click
' Exit the project.

Me.Close()
End Sub
End Class

1. Variables are lemporary memory locations that have a name (called an
identifier), a data type, and a scope. A constant also has a name, data type,
and scope. but it also must have a value assigned to it when it is declared.
The value stored in a variable can be changed during the execution of the
project; the values stored in constants cannot change.

. The data type determines what type of values may be assigned to a variable
or constanl. The most common data types are String, Integer, Decimal,
Single. and Boolean.

. Identifiers for variables and constants must follow the Visual Basic naming
rules and should follow good naming standards. called conventions. An
identifier should be meaningful and have the data type appended at the

(o]

e
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end. Variable names should begin with an uppercase character and be
mixed upper- and lowercase, while constants are all uppercase.

. Identifiers should include the data type of the variable or constant.
. Intrinsic constants, such as Color.Red and Color.Blue, are predefined and

built into the NET Framework. Named constants are programmer-defined
constants and are declared using the Const statement. The location of the
const statement determines the scope of the constant.

Variables are declared using the Private or Dim statement; the location of
the statement determines the scope of the variable. Use the Dim statement
to declare local variables inside a procedure; use the Private statement to
declare module-level variables at the top of the program. outside of any
procedure.

. The scope of a variable may be namespace level, module level, local. or

block level. Block-level and local variables are available only within the
procedure in which they are declared: module-level variables are accessible
in all procedures within a form; namespace variables are available in all pro-
cedures of all classes in a namespace. which is usually the entire project.

. The lifetime of local and block-level variables is one execution of the pro-

cedure in which they are declared. The lifetime of module-level variables
is the length of time that the form is loaded.

Use the Parse methods to convert text values to numeric before perform-
ing any calculations.

Calculations may be performed using the values of numeric variables, con-
stants, and the properties of controls. The result of a calculation may be as-
signed to a numeric variable or to the property of a control.

A calculation operation with more than one operator follows the order of
precedence in determining the result of the calculation. Parentheses alter
the order of operations.

. To explicilly convert between numeric data types, use the Convert class.

Some conversions can be performed implicitly.

. The Decimal.Round method rounds a decimal value to the specified mum-

ber of decimal positions.

4, The Tostring method can be used to specify the appearance of values for

display. By using formatting codes. you can specify dollar signs. commas,
percent signs, and the number of decimal digits to display. The method
rounds values to fit the format.

. Try/Catch/Finally stalements provide a technique for checking for user

errors such as blank or nennumeric data or an entry that might result in a
calculation error.

. A run-time error is called an exception: catching and taking care of excep-

tions is called error trapping and error handling.

. You can trap for different types of errors by specifying the exception type

on the Catch statement, and you can have multiple Catch statements to
catch more than one type of exception. Each exception is an instance of the
Exception class: you can refer to the properties of the Exception object for
further information.

A message box is a window for displaying information to the user.

The show method of the MessageBox class is overloaded, which means that
the method may be called with different argument lists. called signatures.
You can calculate a sum by adding each transaction to a module-level vari-
able. In a similar fashion, you can calculate a count by adding to a medule-
level variable.

Variables, Constants, and Calculations
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argument 116
assignmenl operator 120
block-level variable 113
casting 124

class-level variable 113
constant 106

data type 107
declaration 107
exception [34

explicit conversion 124
format 127

format specifier 127
identifier 107

implicit conversion 123

-]
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MessageBox 136
module-level variable 113
named constant 107
namespace-level variable 113
nested Try/Catch block 139
Option Explicit 121

Option Strict 121

order of precedence 119
overloading 138

scope 113

Show method 136

signature 138

string literal 110

strongly typed 122

Try/Catch block 134
variable 106

intrinsic constant 111
lifetime 113
local variable 113

Review Questions
. Name and give the purpose of five data types available in Visual Basic.
. What does declaring a variable mean?
. What effect does the location of a declaration statement have on the vari-
able it declares?
4. Explain the difference between a constant and a variable.
. What is the purpose of the Integer.Parse method? the Decimal.Parse
method?
. Explain the order of precedence of operators for calculations.
. What statement(s) can be used 1o declare a variable?
. Explain how lo make an interest rale stored in RateDecimal display in
RateTextBox as a percentage with three decimal digits.
9. What are implicit conversions? explicit conversions? When would each be
used?
10. When should you use Try/Catch blocks? Why?
11. What is a message box and when should you use one?
12. Explain why the MessageBox.Show method has multiple signatures.
13. Why must you use module-level variables if you want to accumulate a run-
ning total of transactions?

W o -
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Programming Exercises

3.1 Create a project that calculates the total of fat, cathohydrate, and protein
calories, Allow the user to enter (in text boxes) the grams of fat. the grams
of carbohydrates. and the grams of protein. Each gram of fat is nine calo-
ries: a gram of protein or carbohydrate is four calories.

Display the total calories for the current food item in a text box. Use

two other text boxes to display an accumulated sum of the calories and a
count of the items entered.
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Form: The form should have three text boxes for the user to enter the
grams for each category. Include labels next to each text box indicating
what the user is to enter.

Include buttons to Calculate, o Clear the lext boxes, to Print the Form,
and to Exit.

Make the form’s Text property “Calorie Counter™.
Code: Write the code for each button. Make sure to catch any bad input
data and display a message box to the user.
Lennie McPherson. proprietor of Lennie’s Bail Bonds. needs to calculate
the amount due for setting bail. Lennie requires something of value as
collateral. and his fee is 10 percent of the bail amount. He wants the
screen to provide boxes to enter the bail amount and the item being used
for collateral, The program must calculate the fee.
Form: Include text boxes for entering the amount of bail and the descrip-
tion of the collateral. Label each text box.

Include buttons for Cakeulate, Clear. Print. and Exit,

The text property for the form should be “Lennie’s Bail Bonds”,
Code: Include event procedures for the click event of each button. Caleu-
late the amount due as 10 percent of the bail amount and display it in a
text box, formalted as currency. Make sure lo catch any bad input data
and display a message to the user.
In retail sales, management needs to know the average inventory figure and
the tumover of merchandise. Create a project that allows the user to enter
the beginning inventory. the ending inventory. and the cost of goods sold.
Form: Include labeled text boxes for the beginning inventory. the ending
inventory. and the cost of goods sold. After calculating the answers, dis-
play the average inventory and the turnover formatted in text boxes.

Include buttons for Caleulate. Clear. Print. and Exit. The formulas for the
calculations are

Beginning inventory + Ending invenlory
2

Average inventory =

T ) Cost of goods sold
urnover =

Average invenlory

Note: The average inventory is expressed in dollars: the turnover is the
number of times the inventory turns over.
Code: Include procedures for the click event of each button. Display the
results in lext boxes. Format the average inventory as currency and the
turnover as a number with one digit to the right of the decimal. Make sure
to catch any bad input data and display a message to the user.

Test Dara

Variables, €\

"

and Cal

J

Beginning Ending

Cost of Goods Sold

58500 47000 400000 £52.750.00

Average Inventory

Tunm\'cr

5300 13600 515400 14.450.00

3000 19600 48000 11.300.00




3.4 A local recording studio rents its facilities for $200 per hour. Manage-

ment charges only for the number of minutes used. Create a project in
which the input is the name of the group and the number of minutes it
used the studio. Your program calculates the appropriate charges. accu-
mulates the total charges for all groups. and computes the average charge
and the number of groups that used the studio.

Form: Use labeled text boxes for the name of the group and the number of
minutes used. The charges for the current group should be displayed for-
matted in a tex! box. Creale a group box for the summary information. In-
side the group box, display the total charges for all groups. the number of
groups, and the average charge per group. Format all output appropri-
ately. Include buttons for Caleulate. Clear. Print. and Exit.

Code: Use a constant for the rental rate per hour; divide that by 60 to
get the rental rate per minute. Do not allow bad input data to cancel the

program.

l Test Data

Group Minutes
Pooches 925
Hounds L
Mutts 480

| Cheek Figures

Total Charges Total Number Average Total Charges
for Croup of Groups Charge for All Groupe
#31a.67 1 £316.67 $316.67
21667 2 8166.67 $333.33
$1.600.00 3 S644.44 $1.933.33

3.5 Creale a project that determines the future value of an investment at a
given interest rate for a given number of years. The formula for the calcu-

lation is

Future value = Investment amount * (1 + Interest rate) » Years

Form: Use labeled text boxes for the amount of investment, the inlerest
rate (as a decimal fraction). and the number of years the investment will
be held. Display the future value in a text box formatted as currency.

Include buttons for Caleulate. Clear. Print. and Exit. Format all dollar
amounts. Display a message to the user for nonnumeric or missing input

data.

151
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i Test Data

Amount Rate Years

2000.00 A5 5

1234.56 l 075 I 3

l Cheek Figures

Future Value

$4.022.71

$1.533.69

3.6

Hint: Remember that the result of an exponentiation operation is a
Double data type.
Write a project that caleulates the shipping charge for a package if the
shipping rate is $0.12 per ounce.
Form: Use a masked lext box for the package-identification code (a
six-digil code) and labeled text boxes for the weight of the package—one
box for pounds and another one for ounces. Use a text box to display the
shipping charge.

Include buttons for Calulate. Clear. Print. and Exit.
Code: Include event procedures for each button. Use a constant for the
shipping rate, calculate the shipping charge. and display it formatted in a
text box. Display a message to the user for any bad input data.
Calculation hint: There are 16 ounces in a pound.

1 Weighn Shipping Charge
L5496P 01b. 5 oz £0.60
J1955K 2 1b. 0 oz. §3.84
ZO000Z 11, 1 02 §2.04
3.7 Create a project for the local car rental agency that calculates rental

charges. The agency charges $15 per day plus $0.12 per mile.
Form: Use text boxes for the customer name, address, city, state, ZIP
code, beginning odometer reading. ending odometer reading. and the
number of days the car was used. Use text boxes to display the miles driven
and the total charge. Format the output appropriately.

Include buttons for Caleulate, Clear. Print. and Exil.
Code: Include an event procedure for each button. For the caleulation,
sublract the beginning odometer reading from the ending odometer read-
ing to get the number of miles traveled. Use a constant for the 15 per day
charge and the $0.12 mileage rate. Display a message to the user for any
bad input data.

Variables, Constants, and Caleulations
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3.8 Create a project that will input an employee’s sales and calculate the
gross pay. deductions, and net pay. Each employee will receive a hase pay
of $900 plus a sales commission of 6 percent of seles.

After calculating the net pay, calculate the budget amount for each cat-

egory based on the percentages given.
| Pay

Base pay $900: use a named constant
Comnmission 6% of sales
Gross pay Sum of base pay and commission

Deductions 18% of ETOSE pay

Net pay Gross pay minus deductions

| Budge:

Housing 30% of net pay

Food and clothing 15% of net pay

Entertamment

50% of net pay

Miscellaneous 5% of net pay

1

Form: Use lext boxes to input the employee’s name and the dollar amount

of the sales. Use text boxes to display the results of the calculations.
Provide buttons for Caleulate. Clear, Print, and Exit. Display a message

to the user for any bad input data.

VE Mail order [

The company has instituted a bonus program lo give
its employees an incentive to sell more. For every dol-
lar the store makes in a four-week period, the employ-
ees receive 2 percent of sales. The amount of bonus
each employee receives is based upon the percentage
of hours he or she worked during the bonus period (a
total of 160 hours).

The sereen will allow the user to enter the em-
ployee’s name, the total hours worked, and the amount

of the store’s tolal sales, The amount of sales needs to
be entered only for the first employee. (Hini: Don't
clear it.)

The Calculate button will determine the bonus
earned by this employee, and the Clear button will
clear only the name. hours-worked. and bonus amount
fields. A Print button allows the user to print the form.
Do not allow missing or bad input data to cancel the
program; instead display a message to the user.
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VE Auto Center I

Salespeople for used cars are compensated using a
commission system. The commission is based on the
costs incurred for the vehicle:

Commission = Commission rate *
(Sales price — Cost value)

The form will allow the user to enter the sales-
person’s name, the selling price of the vehicle, and the
cost value of the vehicle. Use a constant of 20 percent
for the commission rate.

The Caleulate button will determine the commis-
sion earned by the salesperson; the Clear button will
clear the text boxes. A Print button allows the user to
print the form. Do not allow bad input data 1o cancel
the program: instead display a message to the user.

Video llonum]

Design and code a project to calculate the amount due
and provide a summary of rentals. All movies rent
for $1.80 and all customers receive a 10 percent
discount.

The form should contain input for the member
number and the number of movies rented. Inside a
group box, display the rental amount, the 10 percent
discount. and the amount due. Inside a second group

box, display the number of customers served and the
total rental income (after discount).

Include buttons for Calculate, Clear, Print, and Exit.
The Clear button clears the information for the current
rental but does not clear the summary information, A
Print bulton allows the user to print the form. Do not
allow bad input data to cancel the program: instead
display a message to the user.

Very Very m]l

Very Very Boards rents snowhoards during the snow
season. A person can rent a snowboard without boots
or with boots. Create a project that will calculate and
display the information for each rental. In addition,
calculate the summary information for each day’s
rentals.

For each rental, input the person’s name. the driv-
er’s license or 1) number, the number of snowboards.
and the number of snowboards with boots. Snowboards
without boots rent for $20: snowboards with boots rent
for $30.

Calculate and display the charges for snowboards
and snowboards with boots, and the rental total. Inad-
dition, maintain summary totals, Use constants for the
snowhoard rental rate and the snowboard with boots
rental rale,

Create a summary frame with boxes to indicate
the day’s totals for the number of snowboards and
snowboards with boots rented. total charges, and aver-
age charge per customer.

Include buttons for Calculate Order. Clear. Clear All.
Print, and Exit. The Clear All command should clear the
summary totals to begin a new day’s summary. Hint:
You must set each of the summary variables to zero as
well as clear the summary boxes.

Make your buttons easy to use for keyboard entry.
Make the Caleulate button the Accept button and the
Clear button the Cancel button.

Do not allow bad input data to cancel the program;
instead display a message lo the user.
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Decisions and
Conditions

al the completion of this ehapter. you will he able to ...

1. Use If statements to control the flow of logic.
2. Understand and use nested If statements.

. Read and create action diagrams that illustrate the logic in a selection

pwc&ss.
4. Evaluate conditions using the comparison operators (>, <, =, >=. <=, <).
5. Combine conditions using And. Or, AndAlso, and OrElse.
6. Test the Checked property of radio buttons and check boxes.
7+ Perform validation on numeric fields.
. Use a Case structure for multiple decisions.

9. Use one event procedure to respond to the events for multiple controls
and determine which control caused the event.

10. Call an event procedure from another procedure,

1 1. Create message boxes with multiple buttons and choose alternate

actions based on the user response.

12. Debug projects using breakpoints, stepping program execution. and

; displaying intermediate results.
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In this chapter you will learn to write applications that can take one action or
another, based on a condition. For example. you may need to keep track of
sales separately for different classes of employees. different sections of the
country. or different departments. You also will learn altemate techniques for
checking the validity of input data and how to display multiple buttons in a
mesgage box and take different actions depending on the user response.

If Statements

A powerful capability of the computer is its ability 1o make decisions and to
take altemate courses of action based on the outcome.

A decision made by the computer is formed as a question: Is a given con-
dition true or false? If it is true, do one thing: if it is false. do something else.

If the sun is shining Then (eondition)

£o to the beach (action to take if condition is true)
Else

zo to class (action to take if condition is false)
End If (See Figure 4.1.)
or
If you don’t succeed Then (condition)

try, try again (action)
End If (See Figure 4.2.)

Decisions and Conditinns

Figure 4.1

[Sun i= not shining] * [Sun is shining]
N

Coto ilasis Go to beach l
N
/v“\

The logic of an IT | Then /[
Else statement in Unified
Modeling Language (UML)
activity diagram form.

Flgure A2

k [No success]
N
Try again

o Npe

o<

The logic of an 1T statement
without an E1S€ action in
UML activity diagram form.
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Notice in the second example that no action is specified if the condition is
not true.

In an If statement. when the condition is true, only the Then clause is
executed. When the condition is false. only the Else clause, if present. is
executed.

I/ Then / Else Statement—General Form

157

If (condition) Then
statement(s)

[ElseIf (condition) Then
statement(s)]

[Else
statements(s)]
End If

A block If / Then / Else must always conclude with End If. The word
Then must appear on the same line as the IT with nothing following Then
(except a remark). End If and Else (if used) must appear alone on a line.
The statements under the Then and Else clauses are indented for readability
and clarity.

Notice that the keyword ElseIf is all one word but that End If is two
words.

If / Then / Else Statement—Example

When the number of units in UnitsDecimal is less than 32, select the radio but-
ton for Freshman; otherwise. make sure the radio button is deselected (see Fig-
ure 4.3). Remember that when a radio button is selected, the Checked property
has a Boolean value of True.

UnitsDecimal = Decimal.Parse(UnitsTextBox.Text)
If UnitsDecimal < 32D Then
FreshmanRadioButton.Checked = True

Else
FreshmanRadioButton.Checked False
End If

Figure 4.3

[Units >= 32] X [Units < 32]
‘ Tum Freshman option off Turn Freshman option on I

~. e

M

The 1t statement logic in
UML activity diagram form. If
the number of units is fewer
than 32, the Freshman radio
button will be selected;
otherwise the Freshman radio
button will be deselected.
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Charting If Statements

A Unified Modeling Language (UML) activity diagram is a useful tool for
showing the logic of an If statement. It has been said that one picture is worth
a thousand words. Many programmers find that a diagram helps them organize
their thoughts and design projects more quickly.

The UML specification includes several types of diagrams. The activity di-
agram iz a visual planning tool for decisions and actions for an entire applica-
tion or a single procedure. The diamond-shape symbol (called a decision
symbol) represents a condition. The branches from the decision symbol indicate
which path to take for different results of the decision (Figure 4.4).

Decisions and Conditions

Figllre 4.4

The UML activity diagram symbols used for program decisions and activities.

[Condition that must be true to follow this puth]x [Condition that must be true to follow this path]

N

Gction to take for this i:ondiiioa @Cﬁfﬂl to take for this CDllditiDa

‘ S AN

O<

You will find that the code editor can be very helpful as you enter If state-
ments. When you type an If statement and the condition and press Enter. the
editor automatically adds the Then and End If statements and places the
insertion point on a blank line, indented from the If. And if you type EndIf
without the space, the editor adds the space for you.

The editor also attempts to correct some errors for you. If you type the word
Else and another statement on the same line, which is illegal syntax. the edi-
tor adds a colon. A colon is a statement terminator, which allows you to have
multiple statements on one line. However, good programming practice dictates
that you should have only one statement per line. so if you find an extra colon
in your code. remove it and correct the syntax.

Here is an example of illegal syntax:

The Helpful Editor

' Illegal syntax.

If UnitsDecimal < 32D Then
FreshmanRadioButton.Checked = True

Else FreshmanRadioButton.Checked = False

End If

The editor’s automatic correction, which you will fix, is

' The editor’s automatic correction.

If UnitsDecimal < 32D Then
FreshmanRadioButton.Checked = True
Else : FreshmanRadioButton.Checked = False

End If
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Fix this poor solution by separating the two statements into two separate lines:

' The preferred syntax.
If UnitsDecimal < 32D Then
FreshmanRadioButton.Checked = True
Else
FreshmanRadioButton.Checked = False
End If

Boolean Expressions ,

The test in an If statement is a Boolean expression. which evaluates as True or
False. To form Boolean expressions, also referred to as conditions, you use
comparison operators (Table 4.1). also called relational operators. The
comparison is evaluated and the result is either True or False.

Boolean expressions can be formed with numeric variables and constants,
string variables and constants. object properties, and arithmetic expressions.
However, it is important to note that comparisons must be made on like types:
that is, strings can be compared only to other strings. and numeric values can
be compared only to other numeric values, whether a variable, constant,
property. or arithmetic expression.

The Comparison Operators Table 4.1

Symbol Relation Tested Examples

= greater than Decimal.Parse(AmountTextBox.Text) = LimitDecimal
CorrectInteger > 75

< less than Integer.Parss(SalasTextBox.Text) < 10000
NameTextBox.Text < NameString

= equal to PasswordTextBox.Text = "101"

<> not equal to FreshmanRadicButton.Checked <> True
NameTextBox.Text <> "'

== greater than or equal to Integer.Parse(QuantityTextBox.Text) == 500

<= less than or equal to Namei1TextBox.Text <= Name2TextBox.Text

Comparing Numeric Variables and Constants

When numeric values are involved in a test, an algebraic comparison is made;
that is, the sign of the number is taken into account. Therefore. negative 20 is
less than 10, and negative 2 is less than negative 1.

An equal sign (=) means replacement in an assignment statement. In a com-
parison, the equal sign is used to test for equality. For example, the Boolean
expression in the statement:

If Decimal.Parse(PriceTextBox.Text) = MaximumDecimal Then

means “Is the current numeric value stored in PriceText Box.Text equal to the
value stored in MaximumDecimal?”
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Sample Comparisons

Alphalnteger Bravoluteger Charliclnteger
5 4 -5
Boolean Expression Evalnates
Alphalnteger = Bravolnteger False
Charlielnteger < 0 True
Bravolnteger > Alphalnteger False
Charlielnteger <= Bravolnteger True
Alphalnteger >= 5 True
Alphalnteger <> Charlielnteger True

Comparing Strings

String variables can be compared to other string variables, string properties. or
string literals enclosed in quotation marks. The comparison beging with the
left-most character and proceeds one character at a time from left to right. As
soon as a character in one string is not equal to the corresponding character in
the second string, the comparison is terminated, and the string with the lower-
ranking character is judged less than the other.

The determination of which character is less than another is based on the
code used to store characters internally in the computer. The code, called the
ANSI code. has an established order (called the collating sequence) for all let-
ters, numbers, and special characters. (ANSI stands for American National
Standards Institute.) In Table 4.2, A is less than B, L is greater than K. and all
numeric digits are less than all letters. Some special symbols are lower than the
numbers, some are higher, and the blank space is lower than the rest of the
characters shown.

Note: VB actually stores string characters in Unicode, a coding system that
uses 2 bytes to store every character. Using Unicode, all characters and sym-
bols in foreign languages can be represented. For systems that do not use the
foreign symbols, only the first byte of each character is used. And the first byte
of Unicode is the same as the ANSI code. For comparison. Unicode can store
65,536 unique characters, ANSI code can store 256 unique characters, and
ASCIL the earlier coding method, can store 128 unique characters. The first
128 characters of ANSI and Unicode are the same as the ASCII characters.

Person1TextBox. Text Person2TextBox. Text
JOHN JOAN

The expression Person1TextBox.Text < Person2TextBox.Text evaluates
False. The A in JOAN is lower ranking than the H in JOHN.

Decisions and Conditions
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Table 4.2
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Code
32
33
34
35
30
37

61

62

Character
Space (blank)

#
$
%
&
* (apostrophe)

(
)

*

+

. ([comma)

L4

e o~ & o

91

2

£

Character

U BT T

xS v e 2R -

N K % g <= @ =

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

122
123
124
125
126

127

Character

Del
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Word 1 Text Box. Text Word2TextBox. Text
HOPE HOPELESS

The expression Word1TextBox.Text < Word2TextBox.Text evaluates
True. When one string iz shorter than the other, it compares as if the shorter
string is padded with blanks to the right of the string, and the blank space is
compared to a character in the longer string.

CarlLabel. Text Car2Label. Text
300ZX Forache

The expression CarilLabel.Text < Car2Label.Text evaluates True.
When the number 3 is compared to the letter P, the 3 is lower, since all num-
bers are lower ranking than all letters.

Feedback 4.1

CountOnelnteger CountTwolnteger CountThreelnteger FourTextBox. Text

FiveTextBox. Text

5 5 -5 "Bit"

"bit"

Determine which expressions will evaluate True and which ones will evaluate
False.

1. CountOneInteger == CountTwoInteger

2. CountThreelnteger < 0

3. CountThreelnteger < CountTwoInteger

4. CountOneInteger <> CountTwoInteger

5. CountOneInteger + 2 > CountTwoInteger + 2
6. FourTextBox.Text < FiveTextBox.Text

7. FourTextBox.Text <> FiveTextBox.Text

8. FourTextBox.Text = "D"

9. "2" <> "Two""

—
e

g <= npn

Testing for True or False

You can use shortcuts when testing for True or False. Visual Basic evaluates the
condition in an If statement. If the condition is a Boolean variable, it holds the
values True or False.

For example:

If SuccessfulOperationBoolean = True Then .
is equivalent to

If SuccessfulOperationBoolean Then

Comparing Uppercase and Lowercase Characters

When comparing strings, the case of the characters is important. An uppercase
Y is not equal to a lowercase y. Because the user may type a name or word in
uppercase, in lowercase, or as a combination of cases. we must check all pos-
sibilities. The best way is to use the ToUpper and ToLower methods of the
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=-
-
-

String class, which return the uppercase or lowercase equivalent of a string,
respectively.

The ToUpper and ToLower Methods—General Forms

st
[raouo%)

sapdure Xy

TextString.ToUpper()

TextString.TolLower()

The ToUpper and ToLower Methods—Examples

NameTextBox. Text Value NameTextBox.Text. ToUpper() NameTextBox.Text. ToLower()

Basic BASIC basic
PROGRAMMING PROGRAMMING programming

Robert Jones ROBERT JONES robert jones
hello HELLO hello

An example of a Boolean expression using the ToUpper method follows.

If NameTextBox.Text.ToUpper() = "BASIC" Then
' Do SOITIGthiI'IQ .
End If

Note: When you convert NameTextBox. Text to uppercase, you must com-
pare it to an uppercase literal (“BASIC”™) if you want it to evaluate as True.

Compound Beolean Expressions

You can use compound Boolean expressions to test more than one condition.
Create compound expressions by joining conditions with logical operators,
which compare each expression and return a Boolean result. The logical operators
are Or, And. Not, AndAlso, OrElse, and Xor.

Logical

Operator Meaning Example Explanation

or If one expression or Integer.Parse (NumberLabel.Text) = 1 Or Ewaluates True when
both expressions are Integer.Parse(NumberLabel.Text) = 2 NumberLabel. Text is
True, the entire either 1" or “2".
expression iz Troe.

And Both expressions must Integer.Parse(NumberTextBox.Text) > 0 And Evaluates True when
be True for the entire Integer.Parse(NumberTextBox.Text) < 10 NumberTextBox.Text is
expression to be True. WP g g ez

“6?" ﬁ?”l “8”, aor ig'?.

Not Reverses the condition | MNot Integer.Parse(NumberLabel.Text) = 0 Evaluates True when
so that a True expression NumberLabel. Text is any
will evaluate False and value other than “0™.
vice versa.

AndAlso Short-circuiting version BalanceDecimal > 0D AndAlso WithinLimitBoolean If BalanceDecimal is not
of And. If the first greater than 0, the
expression is False, the condition evaluates False
entire expresszion and the second condition
returns False and the is not tested; otherwise
second expression is works the same as an
not evaluated. And.

continued
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Logleal
Operator Meaning Example Explanation
OrElse Short-circuiting NumberCorrectInteger > 70 OrElse WaiverBoolean If NumberCorrectInteger
version of Or. If the is greater than 70, the
first expression is True, condition evaluates True
the entire expression and the second condition
returns True and the is not tested.
second expression is
not evaluated.
Xor Exclusive Or; CountInteger > 10 Xor VipBoolean Evalustes True when
- evaluates True if one CountInteger > 10 or
ar the other expreasion VipBoolean is True. If
is True, but not both. both conditions evaluate
either True or False, this
condition evaluates
False.

Compound Boolean Expressions—Examples

If JuniorRadioButton.Checked Or SeniorRadioButton.Checked Then
UpperclassmanInteger += 1
End If

The first example requires that both the radio button test and the age test be
True for the count to be incremented. In the second example, only one of the
conditions must be True.

One caution when using compound expressions: Each side of the logical
operator must be a complete expression. For example,

CountInteger > 10 Or < O

is incorrect. Instead, it must be

CountInteger > 10 Or CountInteger < O

Combining Logical Operators

You can create compound Boolean expressions that combine multiple logical
conditions. When you have both an And and an Or, the And is evaluated before
the Or. However, you can change the order of evaluation by using parentheses;
any expression inside parentheses will be evaluated first.

For example. will the following condition evaluate True or False? Try it with
various values for SaleDecimal, DiscountRadioButton, and StateTextBox.Text.

If SaleDecimal > 1000.0D Or DiscountRadioButton.Checked And StateTextBox.Text.ToUpper() <> "CA" Then

' Code here to calculate the discount.

End If

Next, try placing parentheses around the first two conditions “(SaleDecimal >
1000.0D Or DiscountRadioButton.Checked)” and reevaluate with the same
values for SaleDecimal, DiscountRadioButton, and State Text Box. Text.

If MaleRadicButton.Checked And Integer.Parse(AgeTextBox.Text) < 21 Then
MinorMaleCountInteger += 1
End If
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SaleDecimal DiscouniRadioButton.Checked StateTextBox.Text. Tollpper Evaluates
1500.0 False CA True
1000.0 True OH True
1000.0 True CA False
1500.0 True NY True
1000.0 False CA False

Continuing Long Program Lines

Recall that you can use implicit line continuation in VB 2010, as long as you
break the line in a legal location. You can break a condition after a relational or
logical operator, but not before. So you can write the I statement in the previous
section as

If Saledecimal > 1000D Or
DiscountRadioButton.Checked And
StateTextBox.Text.ToUpper() <> "CA" Then
' Code here to calculate the discount.

End If

Shori-Cireuit Operations

Visual Basic has two operators that provide short-cirenit evaluation for com-
pound expressions: the AndA1s0 and OrElse. When evaluating a compound ex-
pression formed with an And. VB evaluates both expressions for True or False,
then evaluates the And. But you might prefer to not evaluate the second expression
if the first expression evaluates Falze. For example, the following two statements
both evaluate False when CountInteger = 0, but the first statement evaluates both
expressions and the second one stops after evaluating the first expression:

CountInteger > 0 And CountInteger <= 10 ' Always tests both conditions.

CountInteger > 0 AndAlso CountInteger <= 10 ' Short circuits when the first

' expression evaluates False.

The OrElse is designed to short cireuit when the first expression evaluates
True. In a regular Or operation. if one or the other expression is True. the entire
compound expression is True. So if the first expression is True, it really isn’t
necessary to test the second expression. These two examples both evaluate
True if TotalInteger = —1 (negative 1), but the second example will perform one
less comparison:

Totallnteger < 0 Or Totallnteger > 10
Totallnteger < 0 Orklse TotalInteger > 10

You may be wondering whether to use these short-circuit operators. which
are included here for completeness. Generally, the AndAlso and OrElse are
used for more advanced programming, when the second expression should not
be executed for some reason. For your programs in this chapter, you can stick
with the And and Or operators.
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Nested If Statements B

In many programs. another If statement is one of the statements to be exec

uted

when a condition tests True or False. If statements that contain additional I

statements are said to be nested If statements. The following example sho
nested If statement in which the second If occurs in the Then portion of the
It (Figure 4.5).

WS a
first

Fi gure 4.5

[Templnteger <= 32] kr'['emplnteger > 32]
NS

Gmnmenﬂ_.abe}.Texl = "Freezin ED

[Templnteger <= 80] [Templnteger > 80]

N

Diagramming a nested TT
statement.

Gomment]_abei.Texl = "Mode.rate) @ommnth{be!.Texi ="H

3

| A

N \(
/lﬁ

If TempInteger > 32 Then
If TempInteger > 80 Then
CommentLabel.Text = "Hot"

Else
CommentLabel.Text = "Moderate"
End If
Else
CommentLabel.Text = "Freezing"
End If

To nest If statements in the E1se portion. you may use either of the
lowing approaches; however, your code is simpler if you uze the second me
(using ElseIf / Then).

' One approach.
If TempInteger <= 32 Then
CommentLabel.Text = "Freezing"
Else
If TempInteger > 80 Then
CommentLabel.Text = "Hot"
Else
CommentLabel.Text = "Moderate”
End If
End If

fol-
thod
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' A simpler approach.
If TempInteger <= 32 Then
CommentLabel.Text = "Freezing"
Elself TempInteger > 80 Then
CommentLabel.Text = "Hot”
Else
CommentlLabel.Text = "Moderate"
End If

You can nest Ifs in both the Then amd Else. In fact. you may continue to
nest Ifs within Ifs as long as each If has an End If. However, projects be-
come very difficult to follow (and may not perform as intended) when Ifs be-
come too deeply nested (Figure 4.6).

Figure 4.6

A diagram of a nested IT statement with 1Ts nested on both sides of the original If.

[MaleRadioButton not checked] * [MaleRadioButton checked]

N
[AgeTextBox.Text < 21] [AgeTextBox.Text >= 21]
g

(Acid Tto Minm‘FemaieCmmtlniegea (A&d 1to FemaleCon.mtIntegea

| PN | [AgeTextBox. Text < 21] [AgeTextBox. Text »=21]
d/ N

Gdd lto MinorMaIeCuuntIntegea Gdd lto M.'lleCmmﬂntegea

SN\ l

A%

0

If MaleRadioButton.Checked Then
If Integer.Parse(AgeTextBox.Text) < 21 Then
MinorMaleCountInteger += 1
Else
MaleCountInteger += 1
End If
Else
If Integer.Parse(AgeTextBox.Text) < 21 Then
MinorFemaleCountInteger += 1
Else
FemaleCountInteger += 1
End If
End If
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ack 4.2

Assume that FrogsInteger = 10. ToadsInteger = 5. and PolliwogsInteger
= 6. What will be displayed for each of the following statements?

1. If FrogsInteger > PolliwogsInteger Then
FrogsRadioButton.Checked = True
Else
FrogsRadioButton.Checked = False
End If
2. If FrogsInteger > ToadsInteger + PolliwogsInteger Then
ResultTextBox.Text = "It's the frogs."
Else

Decisions and Conditions

M TIP|

Indentation can help you catch er-
rors. Visual Basic always matches
an Else with the last unmatched
If regardless of the indentation. m

ResultTextBox.Text = "It's the toads and the polliwogs."

End If
3. If PolliwogsInteger > ToadsInteger And
FrogsInteger <> 0 Or ToadsInteger = 0 Then
ResultTextBox.Text = "It's true."
Else
ResultTextBox.Text = "It's false."
End If

4. Write the statements necessary to compare the numeric values stored
in ApplesTextBox.Text and OrangesTextBox.Text. Display in Most-
TextBox.Text which has more. the apples or the oranges.

5. Write the Basic statements that will test the current value of Bal-
anceDecimal. When BalanceDecimal is greater than zero, the check
box for Funds Available, called FundsCheckBox, should be selected,
the BalanceDecimal set back to zero, and CountInteger incremented by
one. When BalanceDecimal is zero or less. FundsCheckBox should not
be selected (do not change the value of BalanceDecimal or increment
the counter).

Using If Statements with Radio Buttons

and Check Boxes

In Chapter 2 you used the CheckedChanged event for radio buttons and check
boxes to carry out the desired action. Now that you can use If statements, you
should not take action in the CheckedChanged event procedures for these con-
trols. Instead, use If statements to determine which options are selected.

'To conform to good programming practice and make your programs consis-
tent with standard Windows applications, place your code in the Click event of
buttons, such as an OK button or an Apply button. For example, refer to the
Visual Studio Print dialog box (Figure 4.7); no action will occur when you click
on a radio button or check box. Instead, when you click on the OK button, VS
checks to see which options are selected.
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Fi E ure 4.7
- e The Print dialog box. When the
Rt 5 o user clicks OK. the program
printer checks the state of all radio
Mame; l.@iﬂﬂ'ﬁ Tnkjet 19300 ,] [ Froperties.. | buttons and checl: boxes.
Shid L [ Printtofile

Type: Canon Inkjet 3500
Where: LISB001

Comment:
Prntrange Copies
@Al Selection Number of copies 1 B
Pages  fcitni| | ! |
i d It : [Ty e
il _1,1@ ; 23 Wlcotae

|1 Hide coliapsed iegions

[ include line numbers

[ o< 1| conce

In an application such as the radio button color change project in Chap-
ter 2 (refer to Figure 2.24). you could modify the code for the Display button to
include code similar to the following:

If BeigeRadioButton.Checked Then
Me.BackColor = Color.Beige

Elself BlueRadioButton.Checked Then
Me.BackColor = Color.Blue

ElseIf YellowRadioButton.Checked Then
Me.BackColor = Color.Yellow

Else
Me.BackColor = Color.Gray

End If

If BlackRadioButton.Checked Then
ForeColor = Color.Black

Else
ForeColor = Color . White

End If

Additional Examples

If FastShipCheckBox.Checked Then
TotalDecimal += FastShipRateDecimal
End If

If GiftWrapCheckBox.Checked Then
TotalDecimal += WRAP_AMOUNT_Decimal
End If
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A “Simple Sample”

Test your understanding of the uge of the I'f stalement by coding some short
examples.

Test the Yalue of a Cheek Box

Create a small project that contains a check box, a label, and a button, Name
the button TestButton, the check box TestCheckBox, and the label Messagela-
bel. In the Click event procedure for TestButton, check the value of the check
box. If the check box is currently checked. display “Check box is checked” in

Private Sub TestButton_Click(ByVal sender As System.Object,
Byval e As System,EventArgs) Handles TestButton.Click
' Test the value of the check box,

If TestCheckBox.Checked Then
MessagelLabel.Text = "Check box is checked."
End If

Test your project, When it works, add an Else to the code that displays
“Check box is not checked.”

Test the State of Radio Buttons

Remove the check box from the previous project and replace it with two radio
buttons, named FreshmanRadioButton and SophomoreRadioButton and labeled
“<= 32 units™ and *> 32 units”. Now change the If statement to display
“Freshman” or “Sophomore” in the label.

If FreshmanRadioButton.Checked Then
MessagelLabel.Text = "Freshman"
Else

MessagelLabel.Text = "Sophomore"
End If

Can you modify the sample to work for Freshman. Sophomore, Jumior, and
Senior? In the sections that follow, you will see code for testing multiple radio
buttons and check boxes.

Checking the State of a Radio Button Group

Nested If statements work very well for determining which button of a radio
button group is selected. Recall that in any group of radio buttons, only one
button can be selected. Assume that your form has a group of radio buttons for
Freshman. Sophomore, Junior. or Senior. In a calculation procedure. you want
to add 1 to one of four counter variables, depending on which radio button is
selected:

Decisions and Conditions
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If FreshmanRadioButton.Checked Then
FreshmanCountInteger += 1

Elself SophomoreRadioButton.Checked Then
SophomoreCountInteger += 1

Elself JuniorRadioButton.Checked Then
JuniorCountInteger += 1

Elself SeniorRadioButton.Checked Then
SeniorCountInteger += 1

End If

Note that in most situations, the final condition test is unnecessary. You
should be able to uze an Else and add to SeniorCountInteger if the first three
expressions are false. You might prefer to code the condition to make the
statement more clear, if no radio hutton is set initially, or if the program sets all
radio buttons to False.

Checking the State of Multiple Check Boxes

Although nested If statements work very well for groups of radio buttons. the
same is not true for a series of check boxes. Recall that if you have a series of
check boxes, any number of the boxes may be selected. In this situation, as-
sume that you have check boxes for Discount. Taxable. and Delivery. You will
need separate IT statements for each condition.

If DiscountCheckBox.Checked Then
' Calculate the discount.
End If
If TaxableCheckBox.Checked Then
' Calculate the tax.
End If
If DeliveryCheckBox.Checked Then
' Calculate the delivery charges.
End If

Enhancing Message Boxes ]

In Chapter 3 you learned to display a message box to the user. Now it's time to
add such features as controlling the format of the message. displaying multiple
buttons, checking which button the user clicks, and performing alternate ac-
tions depending on the user’s selection.

Displaying the Message Siring

The message string you display in a message box may be a string literal en-
closed in quotes or it may be a string variable. You also may want to concate-
nate several items, for example, combining a literal with a value from a
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variable. It's usually a good idea to create a variable for the message and format
the message before calling the Show method: if nothing else, it makes your code
easier to read and follow.

Combining Values into a Message String
You can concatenate a literal such as “Total Sales:” with the value from a vari-

able. You may need to include an extra space inside the literal to make sure
that the value is separated from the literal.

Dim MessageString As String

Decisions and Conditions

ETIP

Specify only the message for o
“quick and dirty” message box for
debugging purposes. It will display
an OK button and an empty title
bar: MessageBox.Show("I'm
here.") m

MessageString = "Total Sales: " & TotalSalesDecimal.ToString("C")
MessageBox.Show(MessageString, "Sales Summary", MessageBoxButtons.OK)

Creating Multiple Lines of Ouiput

If your message is too long for one line, VB wraps it to a second line. But if you
would like to control the line length and position of the split, you can insert a
NewLine character into the string message. Use the Visual Studio intrinsic con-
stant Environment.NewLine to determine line endings. You can concatenate
thiz constant into a message string to set up multiple lines.

In this example, a second line is added to the MessageBox from the previ-
ous example.

Dim FormattedTotalString As String
Dim FormattedAvgString As String
Dim MessageString As String

FormattedTotalString = TotalSalesDecimal.ToString("N")

FormattedAvgString = AverageSaleDecimal.ToString("N")

MessageString = "Total Sales: " & FormattedTotalString &
Environment.NewLine & "Average Sale: " & FormattedAvgString

MessageBox. Show(MessageString, "Sales Summary", MessageBoxButtons.OK)

You can combine multiple NewLine constants to achieve double spacing
and create multiple message lines (Figure 4.8).

Figure 4.8

Coffes Sales Summany

=5

_""I Murmber of Orders: 3
~ TotalSales: 53832

Average Sale: 51277

A message box with multiple
lines of output, created by
concatenating two NewLine
characters at the end of each

line.
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' Concatenate the message string.
MessageString = "Number of Orders:
Environment.NewLine & Environment.NewLine &
"Total Sales: " & GrandTotalDecimal.ToString("C") &
Environment.NewLine & Environment.NewLine &
"Average Sale: " & AverageDecimal.ToString('cC")

' Display the message box.

" & CustomerCount.ToString() &

MessageBox.Show(MessageString, "Coffee Sales Summary', MessageBoxButtons.OK,

MessageBoxIcon.Information)

Using the ConrolChars Constants

In addition to the Environment.Newline constant, you also can use VB’ Con-
trolChars.Newline constant. The ControlChars constants are part of the
Visual Basic library, while the Environment constants come from the System
library and are more generic (usable in other NET languages).

The VB ControlGhars constant list includes several other intrinsic con-
stants in addition to the NewLine constant. Type “ControlChars™ and a period
into the editor to see the complete list.

ControlChar Constant Deseription

crLf Carriage return/line feed character combination.

cr Carriage return.

Lf Line feed.

NewLine Newline character. Same effect as a carriage return/line
feed character combination.

NullChar Character with a value of zero.

Tab Tab character.

Back Backspace character.

FormFeed Formfeed character (not useful in Microsoft Windows),

VerticalTab Vertical tab character (not useful in Microsoft Windows).

Quote Quotation mark character.

Displaying Multiple Butions

You can choose the buttons to display on the message box using the Message-
BoxButtons constants (Figure 4.9). Figure 4.10 shows a MessageBox with two
buttons using the MessageBoxButtons. YesNo constant. The Show method retums
a DialogResult object that you can check to see which button the user clicked.

Fignre 4.9

MessagEBame‘tD;.ﬂborﬁetrngnnre_ B
M‘es‘sngeB‘r;vx‘Euttc;ns.Dl‘( .
MessageBoxButions.CKCancel
MeszageBoxButtons RetryCancel
MessageBoxButions.YesNo
MessageBoeButions. ¥esMNoCancel
Common | All |

(O

bE e E

Choose the button(s) to
display from the

MessageBoxButtons
constants.
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Figure 4.10

> - Display Yes and No buttons
Clear Order @J on a message box using

MessageBoxButtons.YesNo.
o
@ Clear the current order figures?

Determining the Rewurn Type of a Method

How do you know that the Show method returns an object of the DialogResult
class? An easy way is to point to the Show keyword and pause: the argument list
that you are using pops up (Figure 4.11).

Figure 4.11

‘iessageaox.Shﬁw(MessageString, "Coffee Sales Summary”) Paise the nwmsepointer HEr
Public Shared Function Show(text As String, caption As String) As System . Windows.Forms.DialogResult the Show keyward and
Displays a messags box with specified text and caption. fnteaﬂSensepops up swith tha
argument list you are using. It

also shows the method’s return
type.

Deelaring an Object Variable for the Method Retnn

To capture the information about the outcome of the Show method. you must de-
clare a variable that can hold an instance of the DialogResult type.

Dim WhichButtonDialogResult As DialogResult
Then you assign the return value of the Show method to the new variable.

WhichButtonDialogResult = MessageBox.Show("Clear the current order figures?',
"Clear Order", MessageBoxButtons.YesNo, MessageBoxIcon.Ouestion)

The next step is to check the value of the return. comparing to the DialogResult
constants. such as Yes, No. OK. Retry, Abort. and Cancel.

If WhichButtonDialogResult = DialogResult.Yes Then
' Code to clear the order.
End If

Specifying a Default Button and Options

Two additional signatures for the MessageBox . Show method are as follows:

MessageBox. Show(TextMessage, TitlebarText, MessageBoxButtons, MessageBoxIcons,
MessageBoxDefaultButton)

MessageBox.Show(TextMessage, TitlebarText, MessageBoxButtons, MessageBoxIcons,
MessageBoxDefaultButton, MessageBoxOptions)
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When you display multiple buttons. you may want one of the buttons to be the
default (the Accept button). For example. to make the second button (the No
button) the default, use this statement:

ResponseDialogResult = MessageBox.Show("Clear the current order figures?", "Clear Order",
MessageBoxButtons.YesNo, MessageBoxIcon.Question, MessageBoxDefaultButton.Button2)

You can right-align the message in the message box by setting the Message-
BoxOptions argument:

ResponseDialogResult = MessageBox.Show("Clear the current order figures?", "Clear Order",
MessageBoxButtons.YesNo, MessageBoxIcon.Question, MessageBoxDefaultButton.Button2,
MessageBoxOptions.RightAlign)

Input Validation ]

Careful programmers check the values entered into text boxes before beginning
the calculations. Validation is a form of self-protection: it is better to reject bad
data than to spend hours (and sometimes days) trying to find an error only to
discover that the problem was caused by a “user error.” Finding and correcting
the error early can often keep the program from producing erroneous results or
halting with a run-time error.

Checking to verify that appropriate values have been entered for a text box
is called validation. The validation may include making sure that the input is
numeric, checking for specific values, checking a range of values, or making
sure that required items are entered.

In Chapter 3 you learned to use Try/cCatch blocks to trap for nonnumeric
values. This chapter presents some additional validation techniques using If
statements.

Note: Chapter 14 has some advanced validation techniques using the Val-
idating event and error providers.

Checking for a Range of Values

Data validation may include checking the reasonableness of a value. Assume
you are using a text box to input the number of hours worked in a day. Even
with overtime, the company does not allow more than 10 work hours in a single
day. You could check the input for reasonableness with this code:

If Integer.Parse(HoursTextBox.Text) <= 10 Then
' Code to perform calculations.
Else
MessageBox.Show("Too many hours.", "Invalid Data", MessageBoxButtons.OK)

End If
Checking for a Required Field

Sometimes you need to be certain that a value has been entered into a text box
before proceeding. You can compare a text box value to an empty string literal.
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If NameTextBox.Text <> "" Then
' Code to perform some action.
Else

Decisions and Conditions

MessageBox.Show("Required Entry", "Sales Summary", MessageBoxButtons.OK)

End If

By checking separately for blank or nonnumeric data, you can display a
better message to the user. Make sure to check for blanks first, since a blank
field will throw an exception with a parsing method. For example. if you reverse
the order of the If and Try blocks in the following example, blanks in Quanti-
tyTextBox will always trigger the nonnumeric message in the Gatch block.

If QuantityTextBox.Text <> "" Then ' Not blank.
Try
QuantityDecimal = Decimal.Parse(QuantityTextBox.Text)
Catch ' Nonnumeric data.
MessageString = "Nonnumeric data entered for quantity."
MessageBox.Show(MessageString, "Data Entry Error")
End Try
Else ' Missing data.
MessageString = "Enter the quantity."
MessageBox.Show(MessageString, "Data Entry Error")
End IfT

Performing Multiple Validations

When you need to validate several input fields, how many message boxes do
vou want to display for the user? Assume that the user has neglected to fill five
text boxes or make a required selection and clicked on Calculate. You can
avoid displaying multiple message boxes in a row by using a nested IT state-
ment. This way you check the second value only if the first one passes, and you
can exit the processing if a problem is found with a single field.

If NameTextBox.Text <> "" Then
Try
UnitsDecimal = Decimal.Parse(UnitsTextBox.Text)

If FreshmanRadioButton.Checked Or SophomoreRadioButton.Checked Or
JuniorRadioButton.Checked Or SeniorRadioButton.Checked Then

' Data valid — Do calculations or processing here.

Else
MessageBox.Show ("Please select a Grade Level.",
MessageBoxButtons.OK)
End If
Catch AnException As FormatException

"Data Entry Error',

MessageBox.Show ("Enter number of units.", "Data Entry Error",

MessageBoxButtons.OK)
UnitsTextBox.Focus()
End Try
Else

MessageBox.Show ("Please enter a name.", "Data Entry Error",

MessageBoxButtons.0K)
NameTextBox.Focus()
End If



C N A P TER 1 177

The Case Structure B

Earlier you used the If statement for testing conditions and making decisions.
Whenever you want to test a single variable for multiple values. the Case
structure provides a flexible and powerful solution. Any decisions that you
can code with a Case structure also can be coded with nested If statements,
but usually the Case structure is simpler and clearer.

The Select Case Statement—General Form

s
)

MU} TR ¥ SUaE
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Select Case axpressian
Case ConstantlList
[Statement(s)]
[Case ConstantList
[Statement(s)]]

[Case Else]
[Statement(s)]
End Select

The expression in a Case structure is usually a variable or property that you
wish to test.

The constant list is the value that you want to match: it may be a numeric
or string constant or variable, a range of values, a relational expression, or a
combination of these.

There is no limit to the number of statements that can follow a Case
statement.

The Seleet Case Statement—Examples

Select Case Scorelnteger
Case Is >= 100
MessagelLabeli.Text = "Excellent Score"
Messagelabel2.Text = "Give yourself a pat on the back."
Case 80 To 99
MessagelLabeldi.Text = "Very Good"
MessagelLabel2.Text = "You should be proud."
Case 60 To 79
Messagelabell.Text = "Satisfactory Score"
MessagelLabel2.Text = "You should have a nice warm feeling."
Case Else
MassageLabel1.Text = "Your score shows room for improvement.
Messagelabel2.Text = ""
End Select

Select Case ListIndexInteger

Case 0

' Code teo handle item zero.
case 1, 2, 3

' Code to handle items 1, 2, or 3.
case Else

' Code to handle any other value.
End Select
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The examples show a combination of comparison operators, constant ranges,
and multiple constants. Notice these points from the examples:

¢  When using a comparison operator (e.g., Is >= 100), the word Is must
be used.

e To indicate a range of constants, use the word To (e.g.. 80 To 99). Note
that “To™ is inclusive and actually means “through”.

e Multiple constants should be separated by commas.

The elements used for the constant list may have any of these forms:

constant [, constant...] Case 2, 5, 9
constant To constant Case 25 To 50
Is comparison-operator constant Case Is > 100

You could also use all these forms in one Case statement to test for multiple
conditions:

Case 2, 5, 9, 25 To 50, Is > 100

When you want to test for a string value, you must include quotation marks
around the literals.

Example

Select Case TeamNameTextBox.Text
Case "Tigers"
' Code for Tigers.
Case "Leopards"
' Code for Leopards.
Case "Cougars", "Panthers"
' Code for Cougars and Panthers.
Case Else
' Code for any nonmatch.
End Select

Note that in the previous example, the capitalization must also match exactly.
A better solution would be

Select Case TeamNameTextBox.Text.ToUpper()
Case "TIGERS"
' Code for Tigers.
Case "LEOPARDS"
" Code for Leopards.
Case "COUGARS", "PANTHERS"
' Code for Cougars and Panthers.
Case Else
' Code for any nonmatch.
End Select

Although the Case Else clause is optional, generally you will want to include
it in Select Case statements. The statements you code beneath Case Else
execute only if none of the other Case expressions is matched. This clause pro-
vides checking for any invalid or unexpected values of the expression being tested.
If the Case Else clause iz omitted and none of the Case conditions is True, the
program continues execution at the statement following the End Select.

If more than one Case value is matched by the expression, only the state-
ments in the first matched Case clause execute.
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Convert the following If statements to Select Case statements.

1. If TempInteger <= 32 Then
CommentlLabel.Text = "Freezing"
Elself TempInteger > 80 Then
CommentlLabel.Text = "Hot"
Else
CommentlLabel.Text = "Moderate"
End If
2. If CountInteger = O Then
MessageBox.Show("No items were entered.”)
Elself CountInteger < 11 Then
MessageBox.Show("1 — 10 items were entered.")
Elself CountInteger < 21 Then
MessageBox.Show("11 — 20 items were entered.")
Else
MessageBox.Show("More than 20 items were entered.")
End If

Sharing an Event Procedure

A very handy feature of VB is the abilily to share an evenl provedure for
several controls. For example. assume thal you have a group of five radio but-
tons to allow the user to choose a color (Figure 4.12). Each of the radio buttons
must have its own name and will ordinarily have its own event procedure. But
you can add events to the Handles clause at the top of an event procedure to
make the procedure respond to events of other controls.

Private Sub RadioButtons_CheckedChanged(ByVal sender As System.Object,

ByVal e As System.EventArgs) _

Handles BlueRadioButton.CheckedChanged, BlackRadioButton.CheckedChanged,

RedRadioButton.CheckedChanged, WhiteRadioButton.CheckedChanged,
YellowRadioButton.CheckedChanged

Figure 4.12

179

The five radio buttons allow
the user to choose the color.



180 v 1 8§ U A L E A S 1 C

After you have added the additional events to the Handles clause, this
event procedure will execute when the user selects any of the radio buttons.

A good. professional technique is to set up a module-level variable to hold
the selection that the user makes. Then. in the OK button’s event procedure you
can take action based on which of the buttons was selected.

The key to using the shared event procedure is the sender argument that
is passed to the CheckedChanged event procedure. The sender is defined as
an object, which has a Name property. However, if you refer to sender.Name
with Option Strict turned on, you generate a compiler error telling you that late
binding is not allowed. Late binding means that the type cannot be deter-
mined at compile time but must be determined at run time. Late binding is al-
lowed with Option Strict tumed off but should be avoided if possible for
performance reasons.

You can use the properties of the sender argument if you first cast (con-
vert) sender to a specific object type instead of the generic object. You can use
VB’s CType function to convert from one object type to another:

CType(ValueToConvert, NewType)

The CType function returns an object of the new type. If the ValueToConvert
is not in the range of legal values for NewType, an exception is generated at run
time,

For the radio button example, declare a variable as RadioButton data type.
cast the sender argument to a RadioButton object type. and assign it to the
new variable:

Dim SelectedRadioButton As RadioButton
SelectedRadioButton = CType(sender, RadioButton)

After these statements, you can refer to Selected RadioButton.Name to deter-
mine which radio button was selected:

Select Case SelectedRadioButton.Name
Case "BlueRadioButton"
' Code for blue button.

You can declare a module-level variable as a Color data type, assign the cho-
sen color in the shared event procedure, and then apply the color in the OK
button’s click event.

' Declare a module-level variable.
Private SelectedColor As Color

Decisions and Conditions

M TIP

When you share on event proce
dure, rename the pmcedure fo more
c!ecﬂy reflect the purpose of the
procedure, such os RadioButtons_
CheckedChanged instead of Blue-
Rndinﬂuﬂnn_chsmi(edcbanged. =

Private Sub RadioButtons CheckedChanged(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles BlueRadioButton.CheckedChanged,
BlackRadioButton.CheckedChanged, RedRadioButton.CheckedChanged,
WhiteRadioButton.CheckedChanged, YellowRadioButton.CheckedChanged

' Save the name of the selected button.
Dim SelectedRadioButton As RadioButton

SelectedRadioButton = CType(sender, RadioButton)
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Select Case SelectedRadioButton.Name
Case "BlueRadioButton"
SelectedColor = Color.Blue
Case "BlackRadioButton"
SelectedColor = Color.Black
Case "RedRadioButton”
SelectedColor = Color.Red
Case "WhiteRadioButton"
SelectedColor = Color.White
Case "YellowRadioButton"
SelectedColor = Color.Yellow
End Select
End Sub

Private Sub OkButton Click(ByVal sender As System.Object,
ByVal e As System.EventArgs] Handles OKButton.Click
2 Changa the color based on the selected radio button.

Me.BackColor = SelectedColor
End Sub

Calling Event Procedures b

If you wish to perform a set of instructions in more than one location, you
should never duplicate the code. Write the instructions once, in an event
procedure, and “call” the procedure from another procedure. When you eall an
event procedure. the entire procedure is executed and then execution returns
to the statement following the call.

The Call S1atemeni—General Form

[Call] ProcedureName ()

Notice that the keyword Call is optional and rarely used. You must include
the parentheses; if the procedure that you are calling requires arguments, then
place the arguments within the parentheses; otherwise leave them empty. Note
that all procedure calls in this chapter do require arguments.

The Call Statement—Examples

Call ClearButton_Click(sender, e)

ClearButton_Click(sender, e) ' Equivalent to the previous statement.

sadurexyy

Notice the arguments for both of the example Call statements. You are passing
the same two arguments that were passed to the calling procedure. If you ex-
amine any of the editor-generated event procedure headers, you can see that
every event procedure requires these two arguments, which can be used to
track the object that generated the event.
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Private Sub SummaryButton_Click(

Decisions and Conditions

ByVal sender As System.Object, ByVal e As System.EventArgs) Handles SummaryButton.Click

¥
NewOrderButton Click(sender, e) ' Call the NewOrderButton Click event procedure.

In the programming example that follows, you will accumulate individual
items for one customer. When that customer’s order is complete, you need to
clear the entire order and begin an order for the next customer. Refer to the inter-
face in Figure 4.13; notice the two buttons: Clear for Next ltem and New Order.
The button for next item clears the text boxes on the screen. The button for a new
order must clear the screen text boxes and clear the subtotal fields. Rather than
repeat the instructions to clear the individual screen text boxes, we can call
the event procedure for ClearButton_Click from the NewOrderButton_Click
procedure.

Private Sub NewOrderButton_Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles NewOrderButton.Click
' Clear the current order and add to totals.

ClearButton Click(sender, e) ' Call the ClearButton_Click event procedure.

' Continue with statements to clear subtotals.

In the NewOrderButton_Click procedure, all the instructions in
ClearButton_Click are executed. Then execution retums to the next statement
following the call.

Figure 4.13

e e s i
1 o= R'nR--forReading 'n Refreshment
Order Information
Quantity Coffee Selections
|| Takeout? @ Cappuccino
() Espresso
Calculate Clear for
Selection | | Next kem Latte
" lced Latte
tem Amourt (1 lced Cappuccino
SubTotal
Tax (F Takeout)
Total Due
NewOrder ||  Summary | Edt

A form with butions that
perform overlapping functions.
The New Order button must
inelude the same tasks as
Clear for Next Item.
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-Your Hands-On Programming iixample

Create a project for R 'n R—for Reading 'n Refreshment that calculates the
amount due for individual orders and maintains accumulated totals for a sum-
mary. Have a check box for takeoul items, which are taxable at 8 percent: all
other orders are nonlaxable. Include radio buttons for the five coffee selections:
Cappuccino, Espresso, Latte, leed Cappuceino, and Ieed Latte. The prices for
each will be assigned using these constants:

Cappuecing 2.00
Espresso 225
Latte 175
Tced (either) 2.50

Use a button for Calculate Selection. which will calculate and display the
amount due for each item. Display appropriate error messages for missing or
nonnumeric data.

A button for Clear for Next ltem will clear the selections and the amount for
the current item and set the focus back to the quantity. The Clear button should
be disabled when the program begins and be enabled after the user begins an
order.

Additional text boxes in a separate group box will display the summary in-
formation for the current order. including subtotal. tax. and total.

Buttons at the bottom of the form will be used for New Order, Summary. and
Exit. The New Order button will confirm that the user wants to clear the current
order. If the user agrees, clear the current order and add lo the summary totals.
The Summary button should display a message box with the number of orders,
the total dollar amount, and the average sale amount per order.

Planning the Project

Sketch a form (Figure 4.14), which your users sign as meeting their needs.

Plan the Objects and Properties Plan the property settings for the form and

each of the controls.

Object Property Setting
BillingForm Name BillingForm
Text R "n R--for Reading 'n Refreshment
AcceptButton CalculateButton
CancelButton ClearButton
GroupBox1 Text Order Information
GroupBox2 Text Coffee Selections
GroupBox3 Text {blank)
CappuccinoRadioButton Name CappuccinoR adioButton
Text C&appuceino
Checked True
Eapn:sso“adioﬂulton Name EapmmﬂddioBuﬂun
Text Espress&o
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Figure 4.14

The planning sketch of the form for the hands-on programming exercise example.

BlllingForm / QuantityTextBox
~ Order Information L €— GroupBox1
Quantity [ % ] Coffze Selections |- Grouppox2
TaxCheckBox »[] Takeout? @® Cappuccino < CappuccinoRadioButton
e [T O Espresso ¢ EspressoRadioButton
CalculateButton ?| 2 clectio |N"cxt ot O Latte € LatteRadioButton
O lced Latte ¢ lcedLatteRadioButton
ClearButton T | [tem Amount O Iced Cappuccino ¢ lcedCappuccinoRadioButton
(disabled)
ltemAmountTextBox T ; — GroupBox3
SubTotal [ e SubTotalTextBox
Tax (f Takeout) [ ¢ TaxTextBox
Total Due :] €— TotalTextBox
] New Ordcr] [ Qummary] [ Exit |
= o=l |
NewOrderButton  SummaryButbon  ExitButton
(disabled)
Ohject Property Setling
LatteRadioButton Name Latte RadioButton
Text La&tte
leedLatteRadioButton Name IcedLatteRadioButton
Text &lced Latte
leedCappuccinoRadioButton Name IredCappucecinoRadioButton
Text Ized Ca&ppuccino
Labell Text &Quantity
QuantityTextBox Name QuantityText Box
Text {blank)
TaxCheckBox Name TaxCheckBox
Text Ta&keout ?
Label2 Text Lem Amount
Label3 Text SubTotal
Labeld Text Tax (if Takeout)
Labels Text Total Due
TtemAmountTextBox Name LemAmountTextBox
ReadOnly True
TabStop Falze
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Object
SubTotalTextBox
TaxTextBox

Total TextBox
CaleulateButton
ClearButton

New OrderButton
SummaryButton
ExitButton

T E R 1

Property

Name
ReadOnly
TabStop
Name
ReadOnly
TabStop

Name
ReadOnly
TahStop

Name
Text

Nume
Text
Enabled

Name
Texi
Enabled

Name

185

Setling

SulTotalText Box
True

False

TaxTextBox
True

False

TotalTextBox
True
False

CaleulateButton
&Calculate Selection

ClearButton
C&lear for Next Ttem
False

NewOrderButton
&New Order
False

SummaryBullm
&Summary

ExitButton
E&xit

Plan the Event Procedures You need to plan the actions for five event proce-
dures for the buttons.

Objeect

CalculateButton

ClearButton

New OrderButton

SummaryButton

ExitButton

Procedure

Click

Click

Click

Click

Click

Action

Validate for blank or nonnumeric amount.

Find price of drink selection.

Multiply price by quantity.

Add amount to subtotal,

Calculate tox if needed.

Caleulate tctal = subtotal + tax.

Format and display the values.

Disable the Takeout check box.

Enable the Clear button and New Order button.

Clear the coffee selections.
Clear the quantity and the item price.
Set the focus to the quantity.

Confirm clearing current order.
Clear the current order.
If subtotal > 0
Accumulate total sales and count.
Set subtotal and total due to 0.
Enable Takeout check box.
Disable the Clear button and New Order button.

If current order not added to totals
Call NewOrderButton_Click.
Caleulate the average.
Display the summary totals in a message box.

Terminate the project.
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Write the Project Follow the sketch in Figure 4.14 to create the form. Figure
4.15 shows the completed form.

»  Set the properties of each object as you have planned.
¢ Write the code. Working from the psendocode, write each event procedure.

»  When you complete the code, use a variety of data to thoroughly test the
project. Make sure the tab order is set correctly so that the insertion point
begins in QuantityTextBox.

Decisions and Conditions

Flgnrn 4. 13

s R'n R - for Reading 'n Refreshment

Order information
Quartty | Coffes Selections
[7] Taksou? 9 Cappuccing

Espressg

‘ Selection ‘ Lage
e Iced Latte
Rem Amount

The Project Coding Solution

The form for the hands-on

PTOEramming exercise.

‘Program Name: ChO4HandsOn

'Programmer: Bradley/Millspaugh

‘Date: June 2010

‘Description: This project calculates the amount due

! based on the customer selection

! and accumulates summary data for the day.
'Folder: Ch04HandsOn

Public Class BillingForm
' Declare module-level constants.
Const TAX RATE Decimal As Decimal = 0.08D
Const CAPPUCCINO PRICE Decimal As Decimal = 2D
Const ESPRESSO_PRICE Decimal As Decimal = 2.25D
Const LATTE PRICE Decimal As Decimal = 1.75D
Const ICED PRICE Decimal As Decimal = 2.50
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' Declare module-level variables for summary information.
Private SubtotalDecimal, TotalDecimal, GrandTotalDecimal As Decimal
Private CustomerCountInteger As Integer

Private Sub CalculateButton Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles CalculateButton.Click
' Calculate and display the current amounts and add to totals.

Dim PriceDecimal, TaxDecimal, ItemAmountDecimal As Decimal
Dim QuantityInteger As Integer

' Find the price.

If CappuccinoRadioButton.Checked Then
PriceDecimal = CAPPUCCINO_PRICE_Decimal

Elself EspressoRadioButton.Checked Then
PriceDecimal = ESPRESSO_PRICE_Decimal

Elself LatteRadioButton.Checked Then
PriceDecimal = LATTE_PRICE_Decimal

Elself IcedCappuccinoRadioButton.Checked Or
IcedLatteRadioButton.Checked Then

PriceDecimal = ICED PRICE Decimal
End If

' Calculate extended price and add to order total.
Try
QuantityInteger = Integer.Parse(QuantityTextBox.Text)
ItemAmountDecimal = PriceDecimel * Quantitylnteger
SubtotalDecimal += ItemAmountDecimal
If TaxCheckBox.Checked Then
TaxDecimal = SubtotalDecimal * TAX_RATE_Decimal
Else
TaxDecimal = 0
End If
TotalDecimal = SubtotalDecimal + TaxDecimal
ItemAmountTextBox.Text = ItemAnountDecimal.ToString("c")
SubTotalTextBox.Text = SubtotalDecimal.ToString("N")
TaxTextBox.Text = TaxDecimal.ToString("N")
TotalTextBox.Text = TotalDecimel.ToString("C")
' Allow a change only for new order.
TaxCheckBox.Enabled = False
' Allow Clear after an order is begun.
ClearButton.Enabled = True
NewOrderButton.Enabled = True
Catch QuantityException As FormatException
MessageBox.Show("Quantity must be numeric.",
"Data Entry Error", MessageBoxButtons.OK,
MessageBoxIcon.Information)
With QuantityTextBox
.Focus()
.SelectAll()
End With
End Try
End Sub

187
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Private Sub ClearButton_Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles ClearButton.Click
' Clear the appropriate controls.

CappuccinoRadioButton.Checked = True ' All others are false.
ItemAmountTextBox.Clear()
With QuantityTextBox
.Clear()
.Focus()
End With
End Sub

Private Sub NewOrderButton_Click(Byval sender As System.Object,
Byval e As System.EventArgs) Handles NewOrderButton.Click
' Clear the current order and add to the totals.

Dim ReturnDialogResult As DialogResult
Dim MessageString As String

' Confirm clear of current order.

MessageString = "Clear the current order figures?"

ReturnDialogResult = MessageBox.Show(llessageString, "Clear Order",
MessageBoxButtons.YesNo, MessageBoxIcon.Question,
MessageBoxDefaultButton.Button2)

If ReturnDialogResult = DialogResult.Yes Then ' User said Yes.
ClearButton_Click(sender, e) ' Clear the screen fields.
SubTotalTextBox.Clear()

TaxTextBox.Clear()
TotalTextBox.Clear()

' Add to Totals.

' Add only if not a new order/customer.

If SubtotalDecimal <> 0 Then
GrandTotalDecimal += TotalDecimal
CustomerCountInteger += 1
' Reset totals for next customer.
SubtotalDecimal = 0
TotalDecimal = 0

End If

' Clear appropriate display items and enable check box.
With TaxCheckBox

.Enabled = True
.Checked = False
End With

ClearButton.Enabled = False
NewOrderButton.Enabled = False
End If
End Sub
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Private Sub SummaryButton_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles SummaryButton.Click
' Calculate the average and display the totals.

Dim AverageDecimal As Decimal
Dim MessageString As String

If TotalDecimal <> 0 Then
' Make sure last order is counted.
NewOrderButton_Click(sender, €)
End If

If CustomerCountInteger > O Then
' Calculate the average.
AverageDecimal = GrandTotalDecimal / CustomerCountInteger

' Concatenate the message string.

MessageString = "Number of Orcers: " &
CustomerCountInteger.Tostring() &
Environment.NewLine & Envircnment.NewLine &

"Total Sales: " & GrandTotalDecimal.ToString("C") &
Environment.NewLine & Envircnment.NewLine &
"Average Sale: " & AverageDecimal.ToString("C")

MessageBox.Show(MessageString, "Coffee Sales Summary",
MessageBoxButtons.OK, MessageBoxIcon.Information)

Else

MessageString = "No sales data to summarize."

MessageBox.Show(MessageString, "Coffee Sales Summary",
MessageBoxButtons.OK, MessageBoxIcon.Information)

End If
End Sub

Private Sub ExitButton_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles ExitButton.Click
' Terminate the project.

Me.Close()
End Sub
End Class

Debugging Visual Basic Projects

One of the advantages of programming in the Visual Studio environment is the
availability of debugging tools. You can use these tools to help find and elimi-
nate logic and run-time errors. The debugging tools also can help you to follow
the logic of existing projects to better understand how they work.

Sometimes il’s helpful to know the result of a Boolean expression. the value
of a variable or property. or the sequence of execution ¢f your program. You can
follow program logic in Debugging mode by single-stepping through code: you
also can get information about execution without breaking the program run,
using the WriteLine method of the Debug class.
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In the following sections. you will learn to use many of the debugging tools

on the VB standard toolbar (Figure 4.16) and the Debug menu (Figure 4.17).
Figure 4.16

| b o= 2 = | The debugging buttons on the
71 * ; '* + VB standard toolbar.
¢ % & & &
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Figure 4.17

Dehug | The debugging options on the

Windows v Professional Edition Debug
b Start Debugging 75 menu showing the keyboard

Stennto - | shorteut keys.
= StepOus Shift+Fa

Fxceptions.,, Cerl+ Alt+E

Tagals Brenkpaing 2

Mew Breakooint 1
S Delete Al Braakpoiints Crit+Shifi- F9

Clear Al DataTips

Expoct DathTips .

Import DataTips ..

Options end Settings...

Writing Debug Output

You can place a Debug.WriteLine method in your code, which sends output
to the Immediate window during program execution. In the argument for the
WriteLine method, you can specify a message to write or an object that you
want tracked.

The Debug.WriteLine Method—General Form

Debug.WriteLine(TextString)

Debug.WriteLine (Object)

The Debug.WriteLine method is overloaded. so you can pass it a string argu-
ment or the name of an ohject.

The Debug.WriteLine Method—Examples

Debug.WritelLine("CalculateButton procedure entered.")
Debug.WriteLine(QuantityTextBox)

Debug.WriteLine("QuantityInteger = " & QuantityInteger.ToString())

When the Debug.WriteLine method executes, its output appears in the Im-
mediate window. Figure 4.18 shows the output of the three example statements
above. Notice the second line of output. for QuantityTextBox—the class of the
object displays along with its current contents.
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Figure 4.18
Trimediste Window -0 x The Immediate window shows
CelculateButton procedure entered, - the ou.tput grlhe
System.Windows.Forms.TextBox, Text: 25 i s :
QuentityInteger - 25 E Debug.WritelLine method.

™~ -
E] Immediate Window

You may find it useful to place WriteLine methods in If statements, so
that you can see which branch the logic followed.

If CountInteger > 10 Then
Debug.WriteLine("Count is greater than 10.%)
' Other processing.
Else
Debug.WriteLine("Count is not greater than 10.')
' Other processing.
End If

An advantage of using WritelLine. rather than the other debugging tech-
niques that follow. is that you do not have to break program execution. Also,
Debug.WriteLine statements do not execute in Release compiles. so the state-
ments can be left in the code for post-release debugging.

Clearing the Immediate Window

You can clear the Immediate window: Right-click in the window and choose
Clear All.

Pausing Execution with the Break All Button

You can click on the Break All toolbar button to pause execution. This step
places the project into debug time at whatever line the program is executing.
However. you will generally prefer to break in the middle of a procedure. To
choose the location of the break, you can force a break with a breakpoint.

Foreving a Break

During the debugging process. often you want to stop at a particular location in
code and watch what happens (e.g.. which branch of an If / Then / Else:
which procedures were executed: the value of a variable just before or just after a
calculation). You can force the project to break by inserting a breakpoint in code.

To set a breakpoint. place the mouse pointer in the gray margin indicator
area at the left edge of the Editor window and click; the line will be highlighted
in red and a large red dot will display in the margin indicator (Figure 4.19).

After setting a breakpoint. start execution. When the project reaches the
breakpoint. it will halt, display the line. and go into debug time.

TP

Place the insertion point in the code
line you want as a breckpoint and
press F9. Press F9 ogain to toggle

the breakpoint off. m
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Figure 4.19

A program statement with a breakpoint set appears highlighted. and a dot appears in the gray margin indicator area.

BookSaleFammwh: X

¥ CalculateButron .| < Click

Try
" Convert quantity to numeric variable.
; - Integer. Parse{QuantityTextdox. Text)

Try

! Convert price if guantity was successful
PriceDecimal = Decimal.Porse(PriceTextBox, Text)

#H

You can remove a breakpoint by clicking again in the gray margin area, or
clear all breakpoints from the Debug menu.

Checking the Current Values of Expressions

You can quickly check the current value of an expression such as a variable, a con-
trol, a Boolean expression. or an arithmetic expression. During debug time, display
the Editor window and point to the expression that you want to view; a small label,
called a DataTip. pops up and displays the current contents of the expression.

The steps for viewing the contents of a variable during run time are as
follows:

1. Break the execution using a breakpoint.
2. If the code does not appear in the Editor. click on the Editor’s tab in the

Document window.
3. Point to the variable or expression you wish to view.

The current contents of the expression will pop up in a DataTip (Figure 4.20).

Figure 4.20

" [alculate summary values.

QuantitySuminteger += QuantityInteger

DiscountSumbDecinal += DiscountDecimal | @ Quantityinteger 10 =
DiscountedPriceSunlecimal += DiscountedFriceliecima
SalelfountInteger += 1

fyerageliscountlecimal = DiscountSunbecimal / SaleCountinteger

Stepping through Code

The best way to debug a project is to thoroughly understand what the project is
doing every step of the way. In early programming days. this task was performed
by following each line of code manually to understand its effect. But you can
now use the Visual Studio debugging tools to trace program execution line by
line and see the progression of the program as it executes through your code.

You step through code at debug time. You can use one of the techniques al-
ready mentioned to break execution or choose one of the stepping commands at
design time: the program will begin running and immediately transfer to debug
time.

Point to a variable name in
code and its current value
displays in a DataTip.



Two of the stepping commands on the Debug menu in Debugging mode are
Step Into and Step Over. You also can use the toolbar buttons for stepping or the
keyboard shortcuts shown on the menu (refer to Figure 4.17).

These debugging commands force the project to execute a single line at a
time and to display the Editor window with the current statement highlighted. As
you execute the program, by pressing a button, for example, the Click event
occurs. Execution transfers to the Click event procedure, the Editor window for
that procedure appears on the screen, and you can follow line-by-line execution.
Step Into
Most likely you will use the Step Into command more than the Step Over
command. When you choose Step Into (from the menu. the toolbar button, or
F8), the next line of code executes and the program pauses again in debug time.
If the line of code is a call to another procedure, the first line of code of the
other procedure displays.

To continue stepping through your program execution, continue choosing
the Step Into command. When a procedure is completed, your form will display
again, awaiting an event. You can click on one of the form’s buttons to continue
stepping through code in an event procedure. If you want to continue rapid ex-
ecution without stepping, choose the Continue command (from the menu, the
toolhar button, or F5).

Note: The keyboard shortcuts may differ, depending on the keyboard
mapping selected in the Options dialog box. The shortcuts shown here are for
Visual Basic development settings; it you are using General development
settings. perhaps in a shared environment with other language development,
the keyboard shortcut for Step Into is F11 and Step Over is F10.

Step Over

The Step Over command also executes one line of code at a time. The differ-
ence between Step Over and Step Inte occurs when your code has calls to other
procedures. Step Over displays only the lines of code in the current procedure
being analyzed: it does not display lines of code in the called procedures.

You can choose Step Over from the menu. from the toolbar button, or by
pressing Shift + F'8. Each time you choose the command, one more program
statement executes.

Continuing Program Execution
When you have seen what you want to see. continue rapid execution by press-
ing F5 or choozing Continue from the toolbar or the Debug menu.
Stopping Execution
Once you have located a problem in the program’s code, usually you want to
stop execution, correct the error, and run again. Stop execution by selecting
Stop Debugging from the Debug menu or the toolbar button, or press the key-
board shortcut: Ctrl + Alt + Break.

Note: The kevboard shortcuts differ depending on the keyboard mapping
scheme selected in Tools / Options / Show All Options.
Edit and Continue

Another helpful feature for debugging programs is Edit-and-Continue. When
your program goes into Debugging mode and you make minor modifications to
the code in the Editor, you may be able to continue execution without stopping
to recompile. Press F5 or choose Debug / Continue. 1f the changes to the code
are too major to continue, the debugger does not allow the changes. Stop pro-

Hramm HX("('.IIliIIII, "IH.kl" |]Il". ('.}IHIIE.!"..'«'. Hlll] I'l".l'.ll"ll'li](" |]I(". AT
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The Locals Window

Sometimes you may find that the Locals window displays just the informa-
tion that you want (Figure 4.21). The Locals window displays all objects and
variables thal are within scope al debug time. That means that if you break
execution in the CalculateButton_Click event procedure, all variables local
to that procedure display. You also can expand the Me entry to see the state of
the form’s controls and the values of module-level variables. Display the
Locals window from the toolbar button or the Debug / Windows / Locals menu
item. which appears only when a program is running, either in run time or
debug mode.

Decisions and Conditions

M TIP

To use any of the debugging win-
dows, you must be in debug mode
or run time. ®

Figure 4.21

Locals LN
| Mame Value | Type -
¥ Me {Ch03HandsOn.Bov s,  Chi3HandsOn.BooksaleForm

W AverageDiscountDecimal o Decimal =
@ Discountlecimal 3150 Decimal
@ DiscountedPricelecimal 1250 Decimal
_"? e ) {Gystem.EventhArgs] | SystemEvertArgs
W ExendedPriceDecimal 250D Decimal

Eflla b B Immediate Window " Emror List

The Autos Window

Another helpful debugging window is the Autos window. The Autos window
“automatically” displays the variables and control contents that are referenced
in the current statement and the previous statement (Figure 4.22). Note that the
highlighted line is about to execute next; the “current” statement is the one just
before the highlighted one.

You can view the Autos window when your program stops at a breakpoint.
Click on the Autos window tab if it appears, or open it using the Debug /
Windows / Autos menu item. Again, you must be in either run time or debug
mode to see the menu item.

Note: The Autos window is not available in VB Express.

The Locals window shows the
values of the local variables
that are within scope of the
current statement.

Figure 4 .22

@ Quantitylnteger
# QuantinSumintager 10 Talmcrar

B Locak &8 Immediats Window B Emor List

The Autos window
automatically adjusts to show
the variables and properties
that appear in the previous line
and the current line.
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Debugging Step-by-Step Tutorial

In this exercise you will learn to set a breakpoint; pause program execution;
single step through program instructions; display the current values in proper-
ties, variables, and expressions: and debug a Visual Basic project.

Test the Project

STEP 1: Open the debugging project on your student CD. The project is found
in the Ch04Debug folder.

STEP 2: Run the program.

STEP 3: Enter color Blue, quantity 100", and press Enter or click on the Cal-
culate button.

STEP 4: Enter another color Blue, quantity *50”, and press Enter. Are the to-
tals correct?

STEP 5: Enter color Red, quantity “30”. and press Enter.

STEP 6: Enter color Red, quantity “10”, and press Enter. Are the totals correct?

STEP 7: Enter color White. quantity “50”. and press Enter.

STEP 8: Enter color White. quantity 100", and press Enter. Are the totals
correct?

STEP 9. Exil the project. You are going to locate and correct the errors in the
Red and White totals.

Break and Step Program Execution

STEP 1: Display the program code. Scroll to locate this line, which is the first
calculation line in the CalculateButton_Click event procedure:
QuantityDecimal = Decimal.Parse(QuantityTextBox.Text)

STEP 2: Click in the gray margin indicator area to set a breakpoint on the
selected line. Your screen should look like Figure 4.23.

Notice that every occurrence of QuantityDecimal is highlighted.

This feature, new to VB 2010, can be a very helpful debugging tool.

Note: This feature is not available in VB Express.
Figure 4.23

DebugFormun X A program statement with
¥ CalcuizteBution -]+ diick z a breakpoint set appears
2 highlighted and a dot appears
=] I"ri\.rntc Sub CnlculﬂteButtDﬂ_Ciick(.EIWal sender As Systm:OB'i:ct, - inthe gray margm disatar
ByVal = As System.Eventfrgs) Handles CalculateButtor.Click
' Calculate the summary. ared.

Dim QuantityDecimal, TotalDecimal As Decimal

Try
= to numeric.
@ g = Decimal.Parse{QuantityTextion. Text)

' add to the correct total.

LT BlueRadioButton.Checked Than
BlueTotallecimal += QuantityDecimal

£lself RedRadicbutton.Checked Then
RedTotalbecimal = QuantityDecimal

STEP 2: Run the project. enter Red. quantity “30”, and press Enter.
The project will transfer control to the CaleulateButton_Click proce-
dure, stop when it reaches the breakpoint, highlight the current line,
and enter debug mode (Figure 4.24).
Note: The highlighted line has not yet executed.
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Figure 4.24

DebugFarmah %

S CalculateRution -J F (liek »
#
] Privete Sub CaleulateButton Click(ByVal sender As System.Ooject) -

Byvel = As System.Cventérgs) Handles CalculeteButton.Click
' Calculate th= summery.

Dim QuantityDecinal, TotalDecimal As Decimal
Try

| Convert dnput to namerlc.
puantltybsclinal = Declwal.Parse{OuantityTextbox. Text)

[+

' Add to the correct total.

LT BlueRadiobutton.Checked Then
dlueTotalvecimal += Quantitylrecimal

elself RedRadiobutton.Checked Then
RedTotalvecimal = QuantityDecimal

STEP 1: Press the F8 key. which causes VB to execute the current program
statement (the assignment statement). (F8 is the keyvboard shortcut for
Debug / Step Into.) The statement is executed and the highlight moves
to the next statement (the If staternent).

Note: If the F8 key is not the correct shorteut key, the keyboard de-
faults likely have been modified. Select Tools / Options / Environment /
Keyboard. Click the Reset button to resel the keyboard mappings to
their defaull values.

STEP 5: Press F8 again; the expression (BlueRadioButton.Checked) is
tested and found to be False.

STEP 6: Continue pressing F8 a few more times and watch the order in which
program statements execute,

View the Contents of Properties, Yariables, and Boolean Expressions

STEF 1: Scroll up if necessary and point to QuantityTextBox.Text in the
breakpoint line; the contents of the Text property pop up (Figure 4.25).

When a breakpoint is reached
during program execution,
Visual Basic enters debug time,
displays the Editor window, and
highlights the breakpotnt line.

Pigaure 4.25

Try

! Convert dinput to numeric.
QuantityDecinal = Decimal.Parse(QuantityTextBox. Text)
E ! Quantity TedSox| {Tevt = "30°} =

' Add to the correct total.

IT BlueRadicButton.Chacked Then
BlueTokalDecimal += QuartityDecimal

Elcelf RedRadioButton.Checked Than

STEP 2: Point to QuantityDecimal and view the contents of that variable. No-

tice that the Text property is enclosed in quotes and the numeric vari-
able is not. The 30D means 30 Decimal.

Point to a property refererce in
code and the current contents

Fop up.



STEP 8:

STEP 41

A IPTER 1

Point to BlueRadioButton.Checked in the If statement; then point
to RedRadioButton.Checked. You can see the Boolean value for
each of the radio buttons.

Point to RedTotal Decimal 1o see the current value of that total vari-
able. This value looks correct. since you just entered 30, which was
added to the total.

Comtinue Program Execution

STEP 1:

STEP 2

STEP 3:

Press F5. the keyboard shorteut for the Continue command. The
Continue command continues rapid execution.
Enter color Red and quantity 10", When you press Enter, program
execution will again break at the breakpoint. (If the VS IDE window
does not appear on top of your form, click its Taskbar button.)

The 10 you just entered should be added to the 30 previously en-
tered for Red. producing 40 in the Red total.
Use the Step Into button on the toolbar to step through execution. Keep
pressing Step Into until the 10 is added to RedTotalDecimal. Display
the current contents of the total. Can you see what the problem is?

Hint: RedTotal Decimal has only the current amount. not the sum of
the two amounts, The answer will appear a little later: try to find it
vourself first.

You will fix this error soon, after testing the White total.

Test the White Total

STEP 1:

STEP 2:
STEP 3:

STEP 4:
STEP 5:

STEP 6:

Press F5 1o continue execution. If the form does not reappear. click
the project’s Taskbar button.

Enter color White, quantity “100”, and press Enter.

When execution halts at the breakpoint, make sure that the IDE
window is on lop and press F5 to continue. This returns to rapid
execution until the next breakpoint is reached.

Enter color White, quantity “50”. and press Enter.

Press F8 several times when execution halts at the breakpoint until
vou execute the line for the White total. Remember that the high-
lighted line has not yet executed: press Step Into (F8) one more time,
if necessary. to execute the addition statement.

Point to each variable name to see the current values (Figure 4.26).
Can you see the problem?
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Swiich between the IDE window
and your running application using
the Taskbar buttons. =

Figure 41.26

* Add to the correct total.

If BlucRadicButten.Checked Then
BlueTotalDecimal += QuantityDecimal

Els=If RedRadioSutton.Checked Then
RedTotolDecimal = QuantityDecimal

ElseIf whiteRadloButton.Checked Then
whiteTotalDecimal += %

End If | 5 WhiteTotalDecimal| 20 =

Point to the variable name in
code and its current value
displays as 2 Decimal.
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STEP 7: Display the Autos window by clicking on its tab. If the tab does not
appear, select Debug / Windows / Autos. The Autos window displays the
current value of all properties and variables referred to by a few state-
ments before and after the current statement (Figure 4.27).

STEP 8: ldentify all the errors. When you are ready to make the corrections,
continue to the next step.

Fignre 4.279

The Autos window displays the current contents of variables and properties in the statements before and after the current
statement.

' Format teotals for output.

*4 BlueTotalTextBox, Text = BlueTotalDecimal.ToString()
RedTotalTextBox. Text = RedTotalDecimal . ToString()
WhiteTotalTextBox. Text = WhiteTotalDecimal.ToString()

00% + <] T | :
firtos - 0
Mame Value Type -
¢ Bluel otalllecimal an Decimal
(2] i BluaT stalTadBox et ="0"} System Windawe Farme T
ﬁ' BlueTotalTedBox.Text i A, = String
25 Text "Visual Basic Debugging Exercise” 4= Strlng

[E LN B immediate Window

Correet the Red Total Error
STEP 1: Stop program execution by clicking on the Stop Debugging toolbar
button (Figure 4.28).

Figure 4.28

Click on the Stop Debugging
button on the Debug toolbar to
halt program execution.

STEP 2: Locate this line:
RedTotalDecimal = QuantityDecimal

This statement replaces the value of RedTotalDecimal with Quantity-
Decimal rather than adding to the total.
STEP 2: Change the line to read:

RedTotalDecimal += QuantityDecimal
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Correct the White Total Ervor

STEP 1:

STEP 2:

STEP 3:

STEP +4:

STEP 5:

STEP 6:

STEP 7:

STEP 8:

Locate this line:

WhiteTotalDecimal += 1

Do you see the problem with this line? It adds 1 to the total, rather
than adding the quantity.
Change the statement to read:

WhiteTotalDecimal += QuantityDecimal

Press F'5 to start program execution. Enter color White and “100™ and
press Enter.

Press F5 to continue when the project halts at the breakpoint.

Enter White, “50", and press Enter.

At the breakpoint, clear the breakpoint by elicking on the red margin
dot for the line.

Press F'5 to continue and check the total on the form. It should be cor-
rect now.

Test the totals for all three colors carefully and then click Exit.

Test the Exception Handling

STEP 1:

STEP 2:

Set a breakpoint again on the first calculation line in the Calculate-
Button_Click event procedure.

Run the program, this time entering nonnumeric characters for the
amount. Click on Calculate; when the program stops at the break-
point, press F8 repeatedly and watch program execution. The message
box should appear.

Force a Run-Time Error

For this step, you will use a technique called commenting out code. Program-
mers often add apostrophes to the beginning of code lines to test the code with-
out those lines. Sometimes it works well to copy a section of code, comment out
the original to keep it unchanged, and modify only the copy. You'll find it easy
to uncomment the code later, after you finish testing.

STEP 1:

STEP 2:

STEP 3:

STEP 4:

STEP 5:

Select Delete All Breakpoints from the Debug menu if the menu item is
available. The item is available only when there are breakpoints set in
the program.
At the left end of the line with the Try statement. add an apostrophe,
turning the line into a comment.
Scroll down and locate the exception-handling code. Highlight the
lines beginning with Catch and ending with End Try (Figure 4.29).
Click on the Comment out the selected lines button on the Editing tool-
bar (Figure 1.30). The Editor adds an apostrophe to the start of each
of the selected lines.
Run the project. This time click the Caleulate button without entering
a quantity. A run-time error will oecur (Figure 4.31).

You can click on the Close button for the exception error message
or click the Stop Debugging button on the toolbar. Either will cancel
execution.
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ETIP

You can change the current line of
execution in Debugging mode by
dragging the current line indicator
arrow on the left side of the Edifor
window. ®
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STEP 6: After you are finished testing the program, select the commented lines
and click on Uncomment the selected lines button (Figure 4.32).
Note: You can just click an insertion point in a line or select the en-
tire line when you comment and uncomment lines.

Figul-e 4.29

Select the lines to convert to
comments for debugging.

End Sub

Figure 4.20

= . Sl by - Click the Comment out the
: selected lines toolbar button
to temporarily make program
.Ccmment out the selected lines. (Ctri+K Ctrl—(_']l lines into comments,

Figure 4.31

The missing data cause an exception and run-time error.

i FormatException was unhandled

Input string was not in a correct fomat.

Troubleshooting tips:

| Make sure your method arguments are in the nght format.

il |

| Whein conveding usting to DatcTime, parse the stiing to take the date before putting cuch vasiable into the DateTime object, |2

1L

| Get general halp for this exeption.
Search for mere Help Online..
Actions:
View Detail...
Copy exception detail to the cipboard

Figure 4.32

Click the Uncomment the:
selected lines toolbar button

after testing the program.

|-Jn-:0mn1er-tthe selected lnes, (Ctil+k, CtrI—Uj]




[

6.

10.

. Visual Basic uses the If / Then / Else statemenl 1o make decisions. An

Else clause is optional and specifies the action to be taken if the expres-
sion evaluates as False. An If / Then / Else statement must conclude
with an End If.

. UML activity diagrams can help visualize the logic of an If / Then /

Else statement.

. The Boolean expressions for an If statement are evaluated for True or False.
. Boolean expressions can be composed of the comparison operators, which

compare items for equality. greater than, or less than. The comparison of
numeric values is based on the quantity of the number, while string com-
parisons are based on the ANS] code table.

. The ToUpper and ToLower methods of the String class can convert a text

value to upper- or lowercase.

The And. Or, AndAlso, and Orelse logical operators may be used to com-
bine multiple Boolean expressions. With the And operator, both expres-
sions must be true for the entire expressions to evaluate True. For the or
operator. if either or both conditions are true, the entire expression evalu-
ates as True. When both And and Or are used in a Boolean expression, the
And expression is evalualed before the Or expression. AndAlso and
0rElse short circuit the expression so that the second part of a compound
expression may not have to be tested.

7. A nested If statement contains an If statement within either the true or

false actions of a previous If stalement. An ELse clause always applies to
the last unmatched If regardless of indentation.

. The state of radio buttons and check boxes is better tested with If state-

ments in the event procedure for a button rather than coding event proce-
dures for the radio button or check box. Use individual If stalements for
check boxes and nested I statements for radio buttons,

. The MessageBox . Show method can display a multiple-line message if you

concatenate a NewLine character to specily a line break.

You can choose to display multiple bultons in a message box. The
MessageBox.Show method returns an object of the DialogResult class,
which you can check using the DialogResult constants.

. Data validation checks the reasonableness or appropriateness of the value

in a variable or property.

2. A single event procedure can be assigned to multiple controls. so that the

controls share the procedure.

. You can use the sender argument in an evenl procedure to determine

which control caused the procedure to execute.

. One procedure can call another procedure. To call an event procedure, vou

must supply the sender and e arguments.
PPy AL

. A variety of debugging tools are available in Visual Studio. These include

wriling to the Immediate window. breaking program execution, displaying
the current contents of variables, and stepping through code.
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Debug.WriteLine method 190
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157 validation 175

eview Questions

. What is the general format of the statement used to code decisions in an

application?

. What is a Boolean expression?
. Explain the purpose of comparison operators and logical operators.
. How does a comparison performed on numeric data differ from a compari-

son performed on string data?

. How does Visual Basic compare the Text property of a text box?

. Why would it be useful to include the ToUpper method in a comparison?

. Name the types of items that can be used in a comparison.

. Explain a Boolean variable test for True and False. Give an example.

. Give an example of a situation where nested Ifs would be appropriate.

. Define the term validation. When is it appropriate 1o do validation?

. Define the term checking a range.

. When would it be appropriate to use a Case structure! Give an example.

. Explain the difference between Step into and Step Over.

. What steps are necessary lo view the current contents of a variable during

program execution?

rogramming Exercises
Lynette Rifle owns an image consulting shop. Her clients can select from
the following services at the specified regular prices: Makeover $125, Hair
Styling $60, Manicure $35, and Permanent Makeup $200. She has distrib-
uted discount coupons that advertise discounts of 10 percent and 20 per-
cent off the regular price. Create a project that will allew the receptionist to
select a discount rate of 10 percent, 20 percent, or none, and then select a
service. Display the total price for the currently selected service and the to-
tal due for all services. A visit may include several services. [nclude but-
tons for Calculate, Clear., Print, and Exit.

Modify Programming Exercise 4.1 to allow for sales to additional patrons.
Include buttons for Next Patron and Summary. When the receptionist clicks

Decisions and Conditions
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the Summary button, display in a summary message box the number of
clients and the total dollar value for all services rendered. For Next Patron,
confinn that the user wants to clear the totals for the current customer.
Create a project to compute your checking account balance.

Form: Include radio buttons to indicate the type of transaetion: deposit,
check, or service charge. A text box will allow the user to enter the amount
of the transaction. Display the new balance in a ReadOnly text box or a
label. Calculate the balance by adding deposits and subtracting service
charges and checks. Include buttons for Calculate, Clear. Print, and Exit.
Add validation to Programming Exercise 4.3. Display a message box if
the new halance would be a negative number. If there is not enough
money lo cover a check, do not deduct the check amount. Instead, display
a message box with the message “Insufficient Funds” and deduct a ser-
vice charge of $10.

Modify Programming Exercise 4.3 or 4.4 by adding a Summary button that
will display the total number of deposits, the total dollar amount of de-
posits, the number of checks, and the dollar amount of the checks. Do not
include checks that were retumed for insufficient funds, but do include the
service charges, Use a message box 1o display the summary information.
(select Case) Piecework workers are paid by the piece. Workers who
produce a greater quantity of output are often paid at a higher rate.
Form: Use text boxes to obtain the person’s name and the number of
pieces completed. Include a Calculate button to display the dollar amount
earned. You will need a Summary button to display the total number of
pieces, the total pay, and the average pay per person. A Clear button
should clear the name and the number of pieces for the current employee
and a Clear All button should clear the summary totals after confirming the
operation with the user.

Include validation to check for missing data. If the user clicks on the
Calculate button without first entering a name and the number of pieces,
display a message box. Also, you need to make sure to not display a sum-
mary before any data are entered: you cannot calculate an average when
no items have been calculated. You can check the number of employees
in the Summary event procedure or disable the Summary button until the
first order has been calculated.

Pieces Completed Price Puaid per Piece for All Pieces
1-199 50
200-399 55
400-599 60
600 or more 65

4.7

Modify Programming Exercise 2.3 (the weather report) to treat radio but-
tons the proper way. Do not change the image and message in an event
procedure for each radio button; instead use an OK button to display the
correct image and message.

Note: For help in basing a new project on an existing projecl. see
“Copy and Move a Project” in Appendix C.
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1.8 Modify Programming Exercise 2.2 (the flag viewer) to treal radio buttons
and check boxes in the proper way. Include a Display button and check
the settings of the radio buttons and check boxes in the button’s event
procedure, rather than making the changes in event procedures for each
radio button and check box.

Note: For help in basing a new project on an existing projecl. see
“Copy and Move a Project” in Appendix C.

1.9 Create an application to calculate sales for Catherine’s Catering. The pro-

gram must determine the amount due for an event based on the number of
guests, the menu selected. and the bar options. Additionally. the program
maintains summary figures for multiple events.
Form: Use a text box to input the number of guests and radio buttons to
allow a selection of Prime Rib, Chicken. or Pasta. Check boxes allow the
user to select an Open Bar and/or Wine with Dinner. Include buttons for
Calculate, Clear, Summary, and Exit. Display the amount due for the event
in a label or a ReadOnly text box.

| Rates per Person

Prime Rib 25.95
Chicken 18.95
Pasta 12.95
Open Bar 25.00
Wine with dinner 8.00

Summary: Display the number of events and the total dollar amount in a
message box. Prompt the user to determine if he or she would like to clear
the summary information. If the response is Yes, set the number of events
and the total dollar amount to zero. Do not display the summary message
box if there is no summary information. (Either disable the Summary but-
ton until a calculation has been made or test the total for a value.)

Case Studies

VB Mail Order l

Calculate the amount due for an order. For each order, For the Add This item button. validate the quantity.

the user should enter the following information into
text boxes: customer name, address, city, state (two-
letter abbreviation), and ZIP code. An order may con-
sist of multiple items. For each item, the user will
enter the product description, quantity, weight, and
price into text boxes.

You will need buttons for Add This ltem. Update
Summary. Clear, Print. and Exit.

weight, and price. Each must be present and numeric.
For any bad data. display a message box. Calculate the
charge for the current item and add the charge and
weight into the appropriate tolals. but do not display the
summary until the user clicks the Update Summary but-
ton. Do not calculate shipping and handling on individ-
nal items: rather. calculate shipping and handling on
the entire order.



When the user clicks Add This ftem for a new order,
the customer information should be disabled so that
the state cannot be changed until the next customer.

When the Update Summary bution is clicked. cal-
culate the sales tax. shipping and handling. and the
total amount due for the order. Sales lax is 8 percent of
the total charge and is charged only for shipments to a
California address. Do not charge sales tax on the
shipping and handling charges. The shipping and han-
dling should be calculated only for a complete order.

Optional: Disable the Add This Item button when
the Summary button is pressed.

The Clear button clears the data and totals for the
current customer.

The shipping and handling charges depend on the
weight of the products. Caleulate the shipping charge
as $.25 per pound and add that amount to the han-
dling charge (taken from the following table).

Weight I Handling
Less than 10 pounds $1.00
10 to 100 pounds $3.00
Over 100 pounds $5.00

Display the entire amount of the bill in controls
titled Dollar amount due, Sales tax. Shipping and han-
dling. and Total amount due.

Test Data

Deseription Quantity Weight Price
Planter 2 3 19.95
Mailbox 1 2 24.95
Planter 2 3 19.95

Test Data Output for Taxable

(if shipped to a California address)

Dollar Amount Due #104.75
Sales Tax 838
Slitppiag and Hundling 6.50
Total Amount Due $119.63

Test Data Output for Nontaxable
{if shipped outzide of California)

Dollar Amount Due $104.75
Sales Tax 0.00
Shipping and Handling 6.50
Total Amount Due $111.25

VB Auto Center ]

Create a project that determines the total amount due
for the purchase of a vehicle. Include text boxes for
the base price and the trade-in allowance. Check
boxes will indicate if the buyer wants additional ac-
cessories: stereo system. leather interior. and/or com-
puter navigation. A group box for the exterior finish
will contain radio buttons for Standard. Pearlized. or
Customized detailing.

Have the trade-in amount default to zero; that is.
if the user does not enter a trade-in amount, use zero
in your calculation. Validate the values from the text
boxes, displaying a message box if necessary.

To calculate, add the price of selected accessories
and exterior finish 1o the base price and display the
resull in a control called Subtotal. Calculate the sales
tax on the subtotal and display the result in a Total
control. Then subtract any trade-in amount from the
total and display the result in an Amount Due control.
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Include buttons for Calculate, Clear. and Exit. The
Calculate button must display the total amount due af-
ter trade-in.

Hint: Recall that you can make an ampersand ap-
pear in the Text property of a control by including two
ampersands. See the tip on page 78 (Chapter 2).

Item Price

Stereo System 425.76

Leather Interior 987.41

Computer Navigation 1.741.23

Standard No additional charge
Pearlized 345.72
Customized Detailing 599.99

Tax Rate 8%
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Accessories
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[7] Leather Interor Accessoies & Finish:
[} Computer Navigation Subtotal
Sales Tax (8%):
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Total:
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! Pearized
" Customized Detaiing Amount Due:
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Video Bonanza ]

Design and code a project to calculate the amount due
for rentals. Movies may be in VHS (videotape) format
or DVD format. Videotapes rent for $1.80 each and
DVDs rent for $2.50. New releases are $3 for DVD
and $2 for VHS.

On the form include a text box to input the movie
title and radio buttons to indicate whether the movie is
in DVD or VHS format. Use one check box to indicate
whether the person is a member: members receive a
10 percent discount. Another check box indicates a
new release,

Use buttons for Calculate. Clear for Next Item. Order
Complete. Summary. Print, and Exit. The Calculate button
should display the item amount and add to the subtotal.

The Clear for Next ltem button clears the check box for
new releases. the movie title, and the radio buttons: the
member check box cannot be changed until the current
order is complete. Include validation to check for miss-
ing data. If the user clicks on the Calculate button with-
out first entering the movie title and selecting the
movie format, display a message hox.

For the Order Complete button, first confirm the
operation with the user and clear the controls on the
form for a new customer.

The Summary button displays the number of cus-
tomers and the sum of the rental amounts in a message
box. Make sure to add to the customer count and
rental sum for each customer order.

Very Very MI

Very Very Boards does a big business in shirts, espe-
cially for groups and teams. They need a project that
will calculate the price for individual orders, as well
as a summary for all orders.

The store employee will enter the orders in an
order form that has text boxes for customer name and

order number. To specify the shirts, use a text box for
the quantity, radio buttens to select the size (small.
medium, large, extra large, and XXL), and check
boxes to specify a monogram and/or a pocket. Display
the shirt price for the current order and the order total
in ReadOnly text boxes or labels.
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Include buttons to add a shirt to an order, clear the
current item, complete the order, and display the sum-
mary of all orders. Do not allow the summary to display
if the current order is not complete. Also. disable the
text boxes for customer name and order number after
an order is started: enable them again when the user
clicks on the button to begin a new order. Confirm the
operation before clearing the current order.

When the user adds shirts to an order. validate the
quantity. which must be greater than zero. If the entry
does not pass the validation, do not perform any eal-
culations but display a message box and allow the user
to correct the value. Determine the price of the shirts
from the radio buttons and check boxes for the mono-
gram and pockets. Multiply the quantity by the price
to determine the extended price. and add to the order
total and summary total.
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Use constants for the shirt prices.

Prices for the Shirts

Small, medium, and large &10
Extra large 11
XXL 12
Monogram Add $2
Pocket Add $1

Display the order summary in a message box. Include
the number of shirts, the number of orders. and the
dollar total of the orders.
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C H A P T E R

Menus, Common Dialog
Boxes, Sub Procedures,
and Function Procedures

at the completion of this chapter. you will he able lo ...

1. Create menus and submenus for program control.
2. Display and use the Windows common dialog boxes.
. Create context menus for controls and the form.

Write reusable code in sub procedures and function procedures and

call the procedures from other locations.
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Menus

You have undoubtedly used menus quite extensively while working with the
computer. Menus consist of a menu bar that contains menus, cach of which
drops down to display a list of menu items. You can use menu items in place of
or in addition to buttons to execute a procedure. Generally commercial appli-
cations use menus rather than buttons.

Menu items are actually controls; they have properties and events. Each
menu item has a Name property. a Text property, and a Click event, similar to
a button. When the user selects a menu item, with either the mouse or the key-
board, the menu item’s Click event procedure executes.

It is easy to create menus for a Windows form using the Visual Studio en-
vironment's Menu Designer. Your menus will look and behave like standard
Windows menus.

Defining Menus

To create menus for your application, you add a MenuStrip component to a
form. The MenuStrip is a container to which you can add ToolStripMenultems.
You also can add ToolStripComboBoxes, ToolStripSeparators, and ToolStrip-
TextBoxes, making the menus considerably more powerful than those in
versions of VB prior to VB 2005.

The Visual Studio Menu Designer allows you to add menus and menu items
to your forms. You must add a MenuStrip component from the Menus & Toolbars
tab of the toolbox (Figure 5.1). which appears in the component tray below the
form. Once you have added the MenuStrip component, it is extremely easy to
create the menu items for your menu. The words Type Here appear at the top of
the form, so that you can enter the text for your first menu (Figure 5.2). After
you type the text for the first menu name and press Enter. the words Type Here
appear both below the menu name and to the right of the menu name. You can
choose next to enter menu items for the first menu or to type the words for the
second menu (Figure 5.3). Each time you type the text for a new menu, you are
automatically adding a ToolStripMenultem to the MenuStrip’s [tems collection.

Figure 5.1

Toolbox T Add a MenuStrip component to
b All Windwwrs Furns the form using the MenuStrip
b Gammpy Lanliol tool from the toolbox.
- Containers
J‘ b:ﬂenu: & Toolbars
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S
b= StatusStnp
E3E ToolStrip
T4 ToolStripContainer
i Data
¥ C,ombunent;
1> Printing
I Dalogs
[ WPF Interoperability
B Reporting
[ Visual Basic PowerPacks

[ Generzl




Note: If you click elsewhere on the form, you deactivate the Menu De-
signer. You can click on the menu at the top of the form or on the MenuStrip
component to activate the Menu Designer again.

Al

Flgure 5.2

Eunilefenus.vh [Design]®

nm

The MenuStrip component

pp in the comp t fray
below the form and the Menu
Designer allows you to begin
typing the text for the menu
items.

Flg.ure 5.3

-

&
= MenuStripl

The Text Property

When you type the words for a menu or menu item, vou are entering the Text
property for an item. The Text property holds the words that you want to appear
on the screen (just like the Text property of a button or label). To conform to
Windows standards. your first menu’s Text property should be File, with a key-
board access key. Use the ampersand (&) in the text to specify the key to use
for keyboard access. as you learned to do in Chapter 2. For example, for File,
the Text property should be &File.

After typing the text for the
[first menu, you can add a

second menu or add menu
items below the menu name.

M TIP

Do not use the same access key on
a Iop-ievel menu as you use on o
form control. However, access keys
on menu items and submenus do not
conflict with menu or control access
keys. m
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You can enter and change the Text property for each of your menus and
menu items using the Menu Designer. You also can change the Text property
using the Properties window (Figure 5.4). Click on a menu or menu item to
make its properties appear in the Properties window.

Menus, Common Dialog Boxes, Sub Procedures,
and Function Procedures

Figure 5.4

Properties. v B

FReToolStripMenultem SystemW =
ShortcutieyD -

Shortcutkeys Mone
ShowShortou True
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TextDiirection Horizertal
__TedimaneRel ImaneRsforeTes ™
Text
The text to display on the item.

The Name Property

The Menu Designer is smart enough to give good names to the menu items. The
File menu item that you add is automatically named FileToolStripMenultem.
Since the new items are named so well, you won't have to change the Name
property of any menu component. However, if you change the Text property of
any menu item, the item is not automatically renamed: you'll have to rename it
yourself in the Properties window.

The MenuStrip Items Collection

As you create new menus using the Menu Designer, each menu iz added to
the ltems collection that belongs to the MenuStrip. You can display the
ToolStripMenultems in the collection, set other properties of the items. as well
as reorder, add, and delete items, vsing the Items Collection Editor (Figure
5.5). To display the Items Collection Editor, first select the MenuStrip (be
sure you've selected the MenuStrip and not one of the ToolStripMenultems)
and then use one of these three techniques: (1) in the Items property in the
Properties window. click on the ellipses button: (2) right-click on the
MenuStrip in the Menu Designer and select Edit ffems from the context menu;
or (3) click on the MenuStrip’s smart-tag arrow (at the right end of the strip) to
display the smart tag and select Edit ltems.

A Menu's DropDownltems Collection

The MenuStrip’s ltems collection holds the top-level menus; each of the menus
has its own collection of the menu items that appear in that menu. The Tool-
StripMenultems that appear below a menu name belong to the menu’s Drop-
Downltems collection. Therefore. if the Fife menu contains menu items for Print,
Save, and Exit, the menu’s DropDownltems collection will contain three Tool-
StripMenultems. Notice the title bar in Figure 5.6, which shows the Drop-
Downltems collection for the File menu (FileToolStripMenultem).

You can use the ltems Collection Editor to rearrange or delete menu items.
You also can accomplish the same tasks using the MenuDesigner: just drag a
menu item to a new location or right-click a menu item and select Delete.

Modify the Text property of a
menu item in the Properties
window or the Menu Designer.
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F'i"g'n re 5.5

Use the MenuStrip5s Items Collection Editor to display and modify properties of the menus. You also can add new menus to
the collection or modify the order of the menus.

Ttems Collection Editor |8

Select item and add to fist below: MenuStrip  Menu3tripl
= Menuitem - SR | : 1’
Members: Allowhezige True -
_El """ Tl Conterd?enuSing  (none)
& FileToolStripMenulter e Enabled True
‘:I ImeMode MeControl
o= MdiWindowListlten (none)
a8 ShowlternToalTips False
TabIndex 0 7l
TakStep Falze i
Visibie True 5'
4 Data

-

[ApplicetionSetting .
{DatzBindings)

Tag

4 Design

[Marme) MenuStripl
GenerateMember  True -

[ ok J[ comea |

|

Figure 5.6

The Items Collection Editor for the DyvopDownltems collection. a property of the File menu’s ToolStripMenultem.

- T—
Tiems Caollection Ecﬁtc'_r [Hle1p-o‘{5tzingn_il]tern,Dr0pDcwnﬁew$? m

Select kern and add to list below: toolStripl

R 7o nll amiileni | + |
=Y PrintToo!Striphlen ultem —
= SaveToolStnpMenultem | * |

B EBdToolStipMenddtem |
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Submenus

The drop-down list of items below a menu name is called a menu item. When
an item on the menu has another list of items that pops up, the new list is called
a submenu. A filled triangle to the right of the item indicates that a menu item
has a submenu (Figure 5.7). You create a submenu in the Menu Designer by
moving to the right of a menu item and typing the next item’s text (Figure 5.8).

Menus, Common Dialog Buxes, Sub Procedures,
and Function Procedures

Figure 5.7

A filled triangle on a menu
item indicates that a submenu
will appear.

E"l!ure 5.8

Type Ted for lmS:eru!.em]

Separator Bars

When you have many items in a menu, you should group the items according to
their purpose. You can create a separator bar in a menu, which draws a bar
across the entire menu,

To create a separator bar, add a new menu ilem and click on its drop-down
arrow (Figure 5.9). Drop down the list and select Separator (Figure 5.10).

Other Features of ToolStweip Comrels

You also can select ComboBox and TextBox for the type of menu item from the
drop-down list. Using these features you can create very powerful and profes-
sional menus and toolbars.

Another nice feature of the MenuStrip component is that you can add a
menu to other components on the form. For example, you could add a menu to
a group box if it was appropriate.

Create a submenu by typing to
the right of the parent menu
item,
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Fig_nre 5.9

[ Type Text for ToolStiphlenullem

To create a menu item
separator bar, click on the
drop-down arrow for an item.

Fignre 5.10

"o Buiding Meniie e == i

- Menultem
ComboBox
Seperater

Jail TextBox k¥

Note: The underscores for keyboard shorteuts may display or not. depend-
ing on a Windows setting. See the note at the bottom of Page 78 for instructions
for turning on the display.

Creating a Menu—Siep-by-Step

You are going to create a project with one form and a menu bar that contains
these menu items:

Eile Help
Exit About

Create the Menu ltems

STEP 1: Begin a new Windows Forms project (or open an existing one to which
you want to add a menu).

STEP 2: Add a MenuStrip component to the form. You can double-click or drag
the tool to the form; the component will appear in the component tray
at the bottom of the form (Figure 5.11).

STEP 3: With the words Type Here selected, type “&File™ over the words.

STEP 4: Move down to the Type Here words below the File menu and type
“E&xit”.

Select Separator from the
drop-down list.



216 Y I 8 U A L B A S 1 € Menus, Common Dinlog Boxes, Sub Procedures,
and Function Procedures

Figure 5.11

suicmensr CEENGICRICERDNSS | 2l Moe g fumioraie (o

the form. It will appear in the
component tray at the bottom

of the form.

STEP 5: Move up and to the right and add the Help menu (“&Help™).
STEP 6: Below the Help menu, add the About menu item (“&About™).

Coding for Menu Items

After you create your form’s menu bar, it appears on the form in design time.
Double-click any menu item and the Editor window opens in the item’s Click
event procedure where you can write the code. For example. in design time,
open your form’s Fife menu and double-click on Exit. The Editor window will
open with the ExitToolStripMenultem_Click procedure displayed.

Write the Code

STEP 1: Code the procedure for the Exitby pulling down the menu and double-
clicking on the word Exit. Type a remark and a Me.Close () statement.

STEP 2: Open the AboutToolStripMenultem_Click event procedure. Use a
MessageBox. Show statement to display the About box. The message
string should say “Programmer:” followed by your name (Figure 5.12).

STEP 3: Run the program and test your menu items.

Flgure 5.12

: Display a message box for an
Abau-: Mylpzygj_ect - _l.m About box.

0! Programmer. Your Name




The Enabled Property
By default, all new menu items have their Enabled property set to True. An
enabled menu item appears in black text and is available tor selection, whereas

the grayed out or disabled (Enabled = False) items are not available (Figure
5.13). You can set the Enabled property at design time or run time, in code.

InstructionsToolStripMenuItem.Enabled = False

17

Figure 5.13
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The Checked Property

A menu item may contain a check mark beside it (indicating that the item is
checked). Usually a check mark next to a menu item indicates that the option
is currently selected (refer to Figure 5.13). By default, the Checked property
is set to False; you can change it at design time or in code.

SummaryToolStripMenuItem.Checked = True

Toggling Check Marks On and Off
If you create a menu item that can be tumed on and oft, you should include a

check mark to indicate its current state. Set the initial state of the Checked
property in the Properties window (Figure 5.14).

Menu items can be disabled
(grayed) or checked. A check
mark usually indicates that the
item is currently selected.

Flgu.re 5.14

Froperties - x|
SummaryToolStripMenultem Sys -
=ME - =

Backgroundir Tile

-
Checked  RETH |:|‘5— Set the Checked
CheckOncClicl False = property
CheckSeste  Checked =|
DisplayStyle ImageAndTet
DoubleClickE False
CropDown  (none}

DropDowrlts (Coliection)
Enabled True < Set the Enabled

i Font Segoe UL 9pt = property

Checlked

Indicates whether the component is
inthe checked state.

You can set the Enabled and
Checked properties of a menu
item in the Properties window.
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To change a menu item’s state in code, set its Checked property to True or
False. For example, for a menu item that displays or hides a summary, called
Summary ToolStripMenultem, a check mark indicates that the summary is cur-
rently selected. Choosing the menu item a second time should remove the
check mark and hide the summary.

Menus, Common Dialog Boxes, Sub Procedures,
and Function Procedures

Private Sub SummaryToolStripMenuItem_Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles SummaryToolStripMenultem.Click

' Hide or display the summary.

If SummaryToolStripMenuItem.Checked Then
' Hide the summary information.
SummaryToolStripMenuItem.Checked = False
Else
' Show the summary information.
SummaryToolStripMenuItem.Checked
End If
End Sub

True

Seuing Keyvboard Shorteuts

Many computer users prefer to use keyboard shortcuts for selecting menu
items. For example, most applications from Microsoft use Ctrl + P for the Print
menu item and Ctrl + 5 for Save. You can create keyboard shortcuts for your
menu items and choose whether or not to display the shortcuts on the menu.
{(For example, you can exit most Windows applications using Alt + F4. but the
kevboard shortcut rarely appears on the menu.)

To set a keyboard shorteut for a menu item, first select the menu item in the
designer. Then in the Properties window, select the ShortcutKeys property.
Drop down the list to see the available choices and make your selection. You
can use many combinations of function keys. the Alt key. the Shift key. and the
Ctrl key. By default. the ShowShortcutKeys property is set to True: you can
change it to False it you don’t want the shorteut to show up on the menu.

Standards for Windows Menus

‘When you write applications that run under Windows, your programs should
follow the Windows standards. You should always include keyboard access
keys; if you include keyboard shorteuts, such as Ctrl + key. stick with the stan-
dard keys. such as Ctrl + P for printing. Also follow the Windows standards for
placing the File menu on the left end of the menu bar and ending the menu with
an Exit command. If you have a Help menu. it belongs at the right end of the
menu bar.

Any menu item that will display a dialog box asking for more information
from the user should have “...” appended to its Text property. Following Win-
dows standards, the “...” indicates that a dialog box with further choices will
appear if the user selects the menu item. You do not use the “...” for menu
items that display dialog boxes that are informational only, such as an About
box or a Summary form.

Plan your menus so that they look like other Windows programs. Your users
will thank you.

¥ TIP

You can toggle a Boolean value on
and off using the Not operator:
summaryToolStripMenultenm,
Checked = Not SummaryTool-
StripMenultem.Checked. m
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Common Dialog Boxes B

You can use a set of predefined standard dialog boxes in your projects for such
tasks as specifying colors and fonts, printing, opening. and saving. Use the
common dialog components in the Dialogs tab of the toolbox to display the di-
alog hoxes that are provided as part of the Windows environment. The common
dialog components provided with Visual Studio are ColorDialog. Folder-
BrowserDialog. FontDialog, OpenFileDialog, and SaveFile Dialog (Figure 5.15).

To use a common dialog component, add the component to the form. plac-
ing it in the component tray. You can keep the default names for the compo-
nents, such as ColorDialogl and FontDialogl. since you will have only one
component of each type.

Fignre 3.15

The common dialog tools in

Toclbax « 0 x
the Dialogs tab of the toolbox.

b All Windows Forms
b Common Controls
b Containers

[ Menus & Toolbars
> Data

> Components

i+ Printing

4 Dialogs

Pointer
ColorDialog
FolderBrowserDialog
FontDialog

Bl B [l ) >

OpenFileDialog
#5] SaveFileDialog

[ WPF Interoperability

i Reporting

b Visual Basic PowerPacks

1> General

Displaying a Windows Common Dialog Box

After you place a common dialog component on your form. you can display the
dialog box at run time using the ShowDialog method.

Show Dialog Method—General Form

DialogObject.ShowDialog()

The DialogObject is the name of the common dialog component that you
placed on the form. The name will be the default name, such as ColorDialogl
or FontDialogl.

ShowDialog Method—Examples

ColorDialogi.ShowDialog()

FontDialogi.ShowDialog ()

sapdusxy
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Place the code to show the dialog in the event procedure for a menu item or
button.

Modal versus Modeless Windows

You probably have noticed that when you display a Windows dialog box, it re-
mains on top until you respond. But in many applications, you can display ad-
ditional windows and switch back and forth between the windows. A dialog box
is said to be modal, which means that it stays on top of the application and
must be responded to. You use the ShowDialog method to display a dialog box,
which is just a window displayed modally. In Chapter 6 you will learn to display
additional windows that are modeless, which do not demand that you respond.
You will use the Show method to display a modeless window.

Using the Information from the Dialog Box

Displaying the Color dialog box (Figure 5.16) doesn’t make the color of any-
thing change. You must take care of that in your program code. When the user
clicks on OK, the selected color is stored in a property that you can access. You
can assign the value to the properties of controls in your project.

Figure 5.16

The Color common dialog box.

Clstom colors:
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| Define Custom Colors >3
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Using the Color Dialog Box

The color selected by the user is stored in the Color property. You can assign
this property to another object, such as a control.

TitlelLabel.BackColor = ColorDialogi.Color

Because Basic executes the statements in sequence, you would first dis-
play the dialog box with the ShowDialog method. (Execution then halts until
the user responds to the dialog box.) Then you can use the Color property:
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Public Sub ColorToolStripMenuItem Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles GColorToolStripMenultem.Click
' Change the color of the total labels.
With ColorDialogi
. ShowDialog ()
SubTotallabel.ForeColor = .Color
TaxLabel.ForeColor = .Color
TotallLabel.ForeColor = .Color
End With
End Sub
Using the Font Dialog Box
When you display the Font common dialog box (Figure 5.17), the available
fonts for the system display. After the user makes a selection, you can use the
Font property of the dialog box object. You may want to assign the Font prop-
erty to the Font property of other objects on your form.
Figure 5.17
" . The Font common dialog box.
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Public Sub FontToolStripMenuItem Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles FontToolStripMenultem.Click
' Change the font name for the labels.

With FontDialogi
.ShowDialog ()
SubTotallabel.Font = .Font
TaxLabel.Font = .Font
TotallLabel.Font = .Font
End With
End Sub

When the user clicks on the Font menu item, the Font dialog box appears
on the sereen. Execution halts until the user responds to the dialog box. either
by clicking OK or Cancel.
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Setting Initial Values

‘When a common dialog box for colors or fonts appears, what color or font do you
want to display? It’s best to assign initial values before showing the dialog box.
rather than allow the default initial values to display. Before executing the
showDialog method, you should assign the existing values of the object’s prop-
erties that will be altered. This step makes the current values selected when the
dialog box appears. It also means that if the user selects the Cancel button. the
property settings for the objects will remain unchanged.

FontDialogi.Font = SubTotallabel.Font
or

ColorDialogi.Color = Me.BackColor

Creating Context Menus i

You also can add eontext menus to your applications. Context menus are the
shorteut menus that pop up when you right-click. Generally, the items in a
context menu are specific to the component to which you are pointing, reflect-
ing the options available for that component or that situation.

Creating a context menu is similar to creating a menu. You add a
ContextMenuStrip component. which appears in the component tray below the
form. At the top of the form, in the Menu Designer. the words say ContextMenuSirip
(Figure 5.18). A context menu does not have a top-level menu, only the menu
items. Click on the words Type Here to type the text of your first menu item.

Your application can have more than one context menu. You assign the
context menu to the form or control by setting its ContextMenuStrip property.
For example. a form has a ContextMenuStrip property, a button has a
ContextMenuStrip property. and all visible controls have ContextMenuStrip

Figure 5.18

Add a ContextMenuStrip component to the component tray and create the context menu using the Menu Designer.
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properties. You can assign the same ContextMenuStrip to the form and each of
the controls. or a different context menu to each. If you have only one context
menu, attach it to the form—it will pop up if the user right-clicks anywhere on
the form, including on a control. However, some controls have an “automatic™
context menu. For example, a text box has an automatic context menu that al-
lows the user to cut. copy, and paste text. If you set the ContextMenuStrip prop-
erty of a text box to your own context menu. your context menu will appear
instead of the original (automatic) context menu.

Creating a Context Menu—Step-by-Step

You are going to create a context menu that contains these menu items:

color. ..
Font...
Exit

Add the ContextMenuSirip to a Form

STEP 1: Begin a new Windows project (or open an existing one to which you
want to add a context menu). For a new project. name the form
ContextMenuForm.

STEP 2: Add a ContextMenuStrip component {rom the Menus & Toolbars tab of
the toolbox; the component will appear in the component tray at the
bottom of the form (refer to Figure 5.18).

STEP 3: Click on the words ContextMenuSirip in the Menu Designer to make a
Fype Here menu item appear.

STEP 4: Click on the words Type Here and type the text for the first menu item:
“&Color...”.

STEP 5: Type the text for the second and third menu items: “&Font...” and
“E&mxit”.

STEP 6: Add a label named Messagelabel to your form and set the Text prop-
erty to “Right-click for the Context Menu™.

STEP 7: Set the form’s ContextMenuStrip property to ContextMenuStripl. No-
tice that the property box has a drop-down list. If you have more than
one context menu defined, you can choose from the list.

STEP 8: Add a ColorDialog component from the Dialogs tab of the toolbox.

STEP 9: Add a FontDialog component.

In this example, right-clicking anywhere on the form allows you to change the
foreground color or the font of the form. As you know. if you haven't set thoze prop-
erties for individual controls, the form's propertics apply to all controls on the form.

STEP 10: Code the form as follows:

'Program: ChO5ContextMenus

'"Programmer: Your Name

'Date: Today’'s Date

'Description: Create and apply a context menu.

Public Class ContextMenuForm
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I's o good ideo to set a Con-
textMenu property for all controls
and for the form to allow users the

option of using context menus. ®

Private Sub ColorToolStripMenultem Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles ColorToolStripMenultem.Click

' Change the form’s ForeColor.

' Applies to all controls on the form that haven't had their

’ ForeColor explicitly modified.
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With ColorDialogi
" Initialize the dialog box.
.Color = Me.ForeColor
.ShowDialog()
' Assign the new color.
Me.ForeColor = .Color

End With

End Sub

Private Sub FontToolStripMenuItem Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles FontToolStripMenultem.Click
' Change the label’s font.

With FontDialogi
" Initialize the dialog box.
.Font = Messagelabel.Font
.ShowDialog()
' Assign the new font.
Messagelabel.Font - .Font

End With

End Sub

Private Sub ExitToolStripMenultem_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles ExitToolStripMenultem.Click
* Terminate the project.

Me.Close()
End Sub
End Class

Test the Program

STEP 1: Experiment with right-clicking on the form and on the label. Test each
of the options.

After you have the program working. experiment with adding more con-
trols. adding more ContextMenuSirip components, and setting the Con-
textMenuStrip property of controls.

Sharing Procedures

Most frequently a context menu is added as an additional way to access a fea-
ture that is also available from another menu or a button. Recall from Chapter 4
that you can use one procedure to handle several events by adding to the Han-
dles clause.

Private Sub FontToolStripMenultem Click (ByVal sender As System.Object,
ByVal e As System.EventArgs) _
Handles FontToolStripMenultem.Click, FontButton.Click
! change the label’s font.

With FontDialogi
' Initialize the dialog box.
.Font = MessagelLabel.Font
.ShowDialog()
' Assign the new font.
Messagelabel.Font = .Font

End With

End Sub
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Writing General Procedures

Often vou will encounter programming situations in which multiple procedures
perform the same operation. This condition can oceur when the user can select
either a button or a menu item to do the same thing. Rather than retyping the
code, you can write reusable code in a general proeedure and call it from
both event procedures.

General procedures are also useful in breaking down large sections of code
into smaller units that perform a specific task. By breaking down your calcula-
tions into smaller tasks, you simplify any maintenance that needs to be done in
a program in the future. For example, bowling statistics for a league may re-
quire calculations for handicap and series total. If the formula for calculating
handicaps changes, wouldn’t it be nice to have a pmecedure that caleulates
handicaps only instead of one that performs all the calculations?

You can choose from two types of general procedures: sub procedures
and funetion procedures:

¢ A sub procedure performs actions.

* A function procedure performs actions and returns a value (the return
value).

You will likely nse a sub procedure if you need to set property values for a
series of objects. However, if you need to calculate a result, then a function pro-
cedure is the appropriate choice. Both sub procedures and function procedures
are considered the methods of object-oriented programming.

Creating a New Sub Procedure

You can create a sub procedure in the Editor window by enclosing the desired
lines of code within a set of Sub and End Sub statements.

Sub...End Sub Statements—General Form

x|
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Private Sub ProcedureName ()
‘... Statements in the procedure.
End Sub

When you type the line

Private Sub ProcedureName

and press Enter, the editor automatically adds the parentheses to the Sub state-
ment, adds the End Sub statement. and places the insertion point on the line
between the two new lines.

Sub.,..End Sub Statements—Example

Private Sub SelectColor()
' Display the color dialog box.

ColorDialog1.ShowDialog()
End Sub
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Note that VB has choices other than Private for the access. such as Public,
Friend. and Protected. In a later chapter, you will learn about the other types
of access specifiers: for now use Private for all general procedures.

The coding for the new procedure is similar to the other procedures we
have been coding but is not yet attached to any event. Therefore, this code can-
not be executed unless we specifically call the procedure from another proce-
dure. To call a sub procedure, just give the procedure name. which in this case
is SelectColor.

Private Sub ChangeMessageButton_ Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles ChangeMessageButton.Click
' Change the color of the message.

SelectColor()
MQSS&QGLabEl.FOPBCOlDP = ColorDialog1.Color
End Sub

Private Sub ChangeTitleButton_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles ChangeTitleButton.Click
' Change the color of the title.

SelectColor()
TitleLabel.ForeGolor = GolorDialegi.Color
End Sub

Passing Arguments to Procedures

At times you may need to use the value of a variable in one procedure and then
again in a second procedure that is called from the first. In this situation, you
could declare the variable ag module level, but that approach makes the vari-
able visible to all other procedures. To keep the scope of a variable as narrow
as possible, consider declaring the variable as local and passing it to any called
procedures.

As an example, we will expand the capabilities of the previous SelectColor
sub procedure to display the original color when the dialog box appears. Be-
cauge the SelectColor procedure can be called from various locations, the orig-
inal color must be passed to the procedure.

Private Sub SelectColor({IncomingColor As Color)
' Allow the user to select a color.

With ColorDialogi
' Set the initial color.
.Color = IncomingColor
.ShowDialog()
End With
End Sub

Private Sub ChangeMessageButton Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles ChangeMessageButton.Click
' Change the color of the message.
Dim OriginalColor As Color

OriginalColor = MessagelLabel.ForeColor

SelectColor(OriginalColor)

MessageLabel.ForeColor = ColorDialogi.Color
End Sub

and Function Procedures
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Private Sub ChangeTitleButton Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles ChangeTitleButton.Click
' Change the color of the title.
Dim OriginalColor As Color

OriginalColor = TitlelLabel.ForeColor

SelectColor(OriginalColor)

TitlelLabel.ForeColor = ColorDialogi.Color
End Sub

Notice that in this example the SelectColor procedure now has a parameter
inside the parentheses. This syntax specifies that when called, an argument
must be supplied.

When a sub procedure definition names a parameter, any call to that proce-
dure must supply a value, called an argument. In addition. the data type of the
parameter and supplied argument must be the same. Notice that in the two call-
ing procedures (ChangeMessageButton_Click and ChangeTitleButton_Click),
the variable OriginalColor is declared as a Color data type.

Another important point is that the names of the parameter and of the sup-
plied argument do not have to be the same. The SelectColor sub procedure will
take whatever Color value it is passed and refer to it as IncomingColor inside
the procedure.

You may specify multiple parameters in the sub procedure header and sup-
ply multiple arguments in the call to the procedure. The number of arguments,
their sequence. and their data types must match the parameter list. You will see
some examples of multiple parameters in the sections that follow.

Passing Arguments ByVal or ByRel

When you pass an argument to a procedure. you may pass it ByVal or ByRef
(for by value or by reference). ByVal sends a copy of the argument’s value to the
procedure so that the procedure cannot alter the original value. ByRef sends a
reference indicating where the value is stored in memory, allowing the called
procedure to actually change the argument’s original value. You can specify
how you want to pass the argument by using the Byval or ByRef keyword be-
fore the parameter in the procedure header. If you don’t specify Byval or
ByRef. arguments are passed by value.

Although passing an argument ByRef is more efficient. especially for pass-
ing a large object, it is much safer to pass By Val.

' Argument passed by reference.
Private Sub SelectColor(ByRef IncomingColor As Color)

' Argument passed by value.
Private Sub SelectColor(Byval IncomingColor As Color)

' Argument passed by value (the default).
Private Sub SelectColor(IncomingColor As Color)

Writing Funetion Procedures

As a programmer, you may need to calculate a value that will be needed in sev-
eral different procedures or programs. You can write your own function that will
caleulate a value and call the function from the locations where it is needed. As
an example. we will create a function procedure called Commission that cal-
culates and retums a salesperson’s commission.
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Typing in a block of code using the Function...End Function state-
ments creates a function procedure. Since the procedure returns a value, you
must specify a data type for the value.

Funetion...End Fuinetion Statementis—General Form

maog

apdurwxyy

Private Function ProcedureName() As Datatype

End Function

Functions also can be declared as Public. Protected, or Friend, which you
will learn about later. Private is appropriate for all functions for now.

Function...End Function Statements—Example

Private Function Commission() As Decimal
' Statements in function.

End Function

Notice that this procedure looks just like a sub procedure except that the word
Function replaces the word Sub on both the first line and the last line. The
procedure header also includes a data type. which is the type of the value re-
tumed by the function.

Remember that functions also have parameters. You supply arguments for
the function parameters when you call the function by placing a value or values
inside the parentheses. Arguments are passed ByVal or ByRef.

When you write a function. you declare the parameter(s) that the function
needs. You give each parameter an identifier and a data type. The name that you
give a parameter in the function procedure header is the identifier that you will
use inside the function to refer to the value passed as an argument (Figure 5.19).

Figure 5.19

A procedure header for a function procedure.

Access modifier Function name Parameter Parameter data type  Return data type

Private Function Commission(ByVal SalesAmountDecimal As Decimal) As Decimal

Examples

Private Function Commission(ByVal SalesAmountDecimal As Decimal) As Decimal
Private Function Payment(RateDecimal As Decimal, TimeDecimal As Decimal,
AmountDecimal As Decimal) As Decimal

In the function procedure, the parameter list you enter establishes the
number of parameters, their type, and their sequence. When using multiple pa-
rameters. the sequence of the supplied arguments is critical, just as when you
use the predefined Visual Basic functions.

Returning the Result of a Function

The main difference between coding a function procedure and coding a sub
procedure is that in a function procedure you must set up the return value. This
return value is placed in a variable that Vizual Basic names with the same
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name as the function name. In the example in Figure 5.19, the variable name
is Commission.
You can choose from two techniques for returning the result of the function:

¢ Somewhere inside the Commission function, set the function name to a
value. Example: Commission = 0.15D * SalesAmountDecimal

e Use the Return statement. If you use the Return statement, you do not use
the function’s name as a variable name.
Example: Return 0.15D * SalesAmountDecimal

Writing a Commission Funetion
Here is the Commission function procedure coded using the first technique for
returning a value.

Private Function Commission(ByVal SalesAmountDecimal As Decimal) As Decimal
' Calculate the sales commission.

If SalesAmountDecimal < 1000D Then
Commission = OD

Elself SalesAmountDecimal <= 2000D Then
Commission = 0.15D * SalesAmountDecimal

Else

Commission = 0.2D * SalesAmountDecimal
End If
End Function

And here is the same Commission function procedure using the Return
statement.

Private Function Commission(ByVal SalesAmountDecimal As Decimal) As Decimal
' Calculate the sales commission.

If SalesAmountDecimal < 1000D Then
Return 0D

Elself SalesAmountDecimal <= 2000D Then
Return 0.15D * SalesAmountDecimal

Else
Return 0.2D0 * SalesAmountDecimal

End If

End Function

Calling the Commission Funection

In another procedure in the form. you can call your function by using it in an
expression.

Private Sub CalculateButton Click(ByVal sender As System.Object,
ByVal e As System.EventArgs} Handles CalculateButton.Click
' Calculate the commission.
Dim SalesDecimal As Decimal

SalesDecimal = Decimal.Parse(SalesTextBox.Text)
CommissionLabel.Text = Commission(SalesDecimal).ToString("C")
End With
End Sub
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Notice in the preceding example that the argument passed in the function
call does not have the same name as the parameter specified in the function
definition. When the function is called. a copy of the value of SalesDecimal is
passed to the function and is assigned to the named parameter, in this case
SalesAmountDecimal. As the calculations are done (inside the function), for
every reference to SalesAmountDecimal, the value that was passed in for Sales-
Decimal is actually used.

You can combine the functions, if you wish:

CommissionLabel.Text =
Commission(Decimal.Parse(SalesTextBox.Text)).ToString("c")

To read this statement, begin with the inner parentheses: SalesTextBox. Text
is passed to Decimal.Parse for conversion to Decimal; the result of that con-
version iz passed as an argument to the Commission function: the value re-
tumed by the Commission function is formatted as it is converted to a string and
then assigned to CommissionLabel. Text.

Converting SelectColor to a Fumetion Procedure
The SelectColor procedure that we wrote earlier is a good candidate for a func-
tion procedure, since we need to return one value: the color.

Menus, Common Dialog Boxes, Sub Procedures,
and Function Procedures

Private Function SelectColor(ByVal IncomingColor As Color) As Color

" Allow the user to select a color.

With ColorDialogi
' Set the initial color.
.Color = IncomingColor
.ShowDialog()
Return .Color
End With
End Function

Private Sub ChangeMessageButton Click(ByVal sender As System.Object,

Byval e As System.EventArgs) Handles ChangeMessageButton.Click

' Gall the new SelectColor function (with a single line oT code).

Messagelabel.ForeColor = SelectColor(Messagelabel.ForeColor)

End Sub

Funetions with Muliiple Parameters

A function can have multiple parameters. The sequence and data type of the
arguments in the call must exactly match the parameters in the function proce-
dure header.

Writing a Function with Muliiple Parameters

When you create a function with multiple parameters such as a Payment func-
tion, you enclose the list of parameters in the parentheses. The following ex-
ample indicates that three arguments are needed in the call: The first argument
is the annual interest rate, the second is the time in years, and the third is the
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loan amount. All three argument values must have a data type of decimal, and
the return value will be decimal. Look carefully at the following formula and
notice how the identifiers in the parentheses are used.

Private Function Payment(ByVal RateDecimal As Decimal, ByVal TimeDecimal As Decimal,

ByVal AmountDecimal As Decimal) As Decimal
! Calculate the monthly payment on an amortized loan.

Dim RatePerMonthDecimal As Decimal
RatePerMonthDecimal = RateDecimal / 12D

‘ Calculate and set the return value of the function.
Payment = Convert.ToDecimal( (AmountDecimal * RatePerMonthDecimal) /
((1 - (1 / (1 + RatePerMonthDecimal) ~ (TimeDecimal * 12D)))))
End Function

Calling a Funetion with Multiple Parameters

To call this function from another procedure, use these statements:

RateDecimal = Decimal.Parse(RateTextBox.Text)

YearsDecimal = Decimal.Parse(YearsTextBox.Text)

PrincipalDecimal = Decimal,Parse(PrincipalTextBox.Text)
PaymentDecimal = Payment(RateDecimal, YearsDecimal, PrincipalDecimal)

You can pass the value of the text boxes as well as format the result by
combining functions:

PaymentlLabel.Text = Payment(Decimal.Parse(RateTextBox.Text),
Decimal.Parse(YearsTextBox.Text),
Decimal.Parse(PrincipalTextBox.Text)).ToString("C")

When you call the function, the smart editor shows you the parameters of
your function (Figure 5.20), just as it does for built-in functions (assuming that
yon have already entered the fimetion procedure).

Fignre

53.20
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The Visual Studio IntelliSense feature pops up with the parameier list for your own newly written procedure.

ErincipalDecimal = Decimal.Parse(PrincipalTextBox.Text)
RateDecimal = Decimal.Parse (RateTexcBox.Texat)
YearsDecimal = Decimal.Parse(YearsTextBox.Text|
FaymentDeclimal = Pa;mez:-t[|

Payment {RateDecimal As Decimal, TimeDecimal Az Decimal, AmountDecimal Az Decimal) As Decimal

Breaking Caleulations into Smaller Units

A project with many calculations can be easier to understand and to write if you
break the calculations into small units. Each unit should perform one program
function or block of logic. In the following example that calculates bowling sta-
tistics. separate function procedures calculate the average, handicap, and se-

ries total, and find the high game.
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'Project:

A\l 1 s U A L [ 14 A 5 1 C Menus, Common Dialog Boxes, Sub Procedures,
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Chapter 5 Bowling Example

'Programmer: Bradley/Millspaugh

'Date:
‘Folder:

June 2010
ChO5Bowling

'Description: This project calculates bowling statistics using

multiple function procedures.

Public Class BowlingForm

Private Sub CalculateToolStripMenultem_Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles CalculateToolStripMenultem.Click
' Calculate individual and summary info.
Dim AverageDecimal, HandicapDecimal As Decimal
Dim SeriesInteger, GameiInteger, Game2Integer, Game3Integer As Integer
Dim HighGameString As String

Try

GameiInteger
Game2Integer
Game3Integer

Integer.Parse(ScoreiTextBox.Text)
Integer.Parse(Score2TextBox.Text)
Integer.Parse(Score3TextBox.Text)

LA | |

' Perform all calculations.

AverageDecimal = FindAverage(GameilInteger, Game2Integer, Game3Integer)
SeriesInteger = FindSeries(GameiInteger, Game2Integer, Game3Integer)
HighGameString = FindHighGame (GameiInteger, Game2Integer, Game3Integer)
HandicapDecimal = FindHandicap(AverageDecimal)

' Format the output.

AverageTextBox.Text = AverageDecimal.ToString("Ni")
HighGameTextBoX.Text = HighGameString
SeriesTextBox.Text = SeriesInteger.ToString()
HandicapTextBox.Text = HandicapDecimal.ToString("N1")

Catch

MessageBox.Show("Please Enter three numeric scores", "Missing Data',
MessageBoxButtons.OK)

End Try

End Sub

Private Sub ClearToolStripMenultem_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles ClearToolStripMenuItem.Click
' Clear the data entry fields.

With NameTextBox

.Clear()
.Focus()

End With

MaleRadioButton.Checked =
FemaleRadioButton.Checked

False
= False

ScoreiTextBox.Clear ()
Score2TextBox.Clear()
Score3TextBox.Clear()
SeriesTextBox.Clear()
AverageTextBox.Clear()
HighGameTextBox.Clear()
HandicapTextBox.Clear()

End Sub

Private Sub ExitToolStripMenuItem Click(Byval sender As System.Object,
ByVal e As System.EventArgs) Handles ExitToolStripManuItam.Click
' Terminate the project.

Me.Close()

End Sub
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Private Function FindAverage(Byval Scoreilnteger As Integer,
ByVal Score2Integer As Integer, ByVal Score3Integer As Integer) As Decimal
' Return the average of three games.

Return (Scoreilnteger + Score2Integer + Score3Integer) / 3D
End Function

Private Function FindHandicap(ByVal AverageDecimal As Decimal) As Decimal
' Calculate the handicap.

Return (2000 - AverageDecimal) * 0.8D
End Function

Private Function FindSeries(ByVal GameilInteger As Integer,
Byval Game2Integer As Integer, ByVal Game3Integer As Integer) As Integer
' Calculate the series total.

Return GamellInteger + Game2lnteger + Game3Integer
End Function

Private Function FindHighGame(ByVal GameiInteger As Integer,
ByVal Game2Integer As Integer, ByVal Game3Integer As Integer) As String
' Find the highest game in the series.

If GameiInteger > Game2Integer And GameiInteger > Game3Integer Then
Return "1"

Elself Game2Integer > GameilInteger And Game2Integer > Game3Integer Then
Return "2"

ElseIf Game3Integer > GameiInteger And Game3Integer > Game2Integer Then
Return "3"

Else
Return "Tie"

End If

End Function
End Class

You need to write a procedure to calculate and return the average of three inte-
ger values.

1. Should you write a sub procedure or a function procedure?

2. Write the header line of the procedure.

3. Write the calculation.

4. How is the calculated average passed back to the calling procedure?

Basing a New Project on an Existing Project

In this chapter you will base a new project on an existing project but keep the
previous project unchanged. To create a new project based on a previous one,
you should copy the solution folder. Then you can move it as necessary.

You can copy an entire Windows solution folder from one location to an-
other using Windows Explorer. Make sure that the project is not open in Visual
Studio and copy the entire folder.

¢ Make sure the project is not open (very important).
s Copy the outer solution folder to a new location using Windows Explorer.

¢ Rename the new folder for the new name. still using Windows Explorer.
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e Open the new solution (the copy) in the Visual Studio [DE.

= Inthe IDES Solution Explorer, rename the solution and project. The best way
to do this is to right-click on the name and choose the Rename command from
the shorteut menu. To rename the solution, you must et the option to display
the solution: Tools / Options / Projects and Solutions / General / Always show
solution.

¢ Rename the forms, if desired. (If V5 can’t find the startup form, you must open
the Project Designer and set the Startup Ohject. Select Project / ProjectName
Properties or double-click on the My Project entry in the Solution Explorer.)

¢ Open the Project Designer and change the Assembly Name entry to match
your new project name.

Warning: Do not try to copy a project that is open using the Save As com-
mand, attempting to place a copy in a new location. It is difficult to actually
copy all of the needed files: in some earlier versions of Visual Studio, doing so
made the project unusable.

Your Hands-On Programming Example

Modify the hands-on programming example from Chapter 4 by replacing some
of the buttons with menus. Write a function procedure to calculate the sales tax
and allow the user to select the font and color of the summary text boxes.

The project for R 'n R—for Reading 'n Refreshment calculates the amount
due for individual orders and maintains accumulated totals for a summary. Use
a check box for takeout items, which are taxable (8 percent); all other orders
are nontaxable. Include radio buttons for the five coffee selections: Cappuc-
cino, Espresso, Latte, lced Latte. and Iced Cappuceino. The prices for each will
be assigned using these constants:

Cappucecino 200
Espresso 225
Latte L.75
Teed (either) 2.50

Use a button for Calculate Selection. which will calculate and display the
amount due for each item. A button for Clear for Next Item will clear the selec-
tions and amount for the single item. Additional text boxes in a separate group
box will maintain the summary information for the current order to include sub-
total, tax, and total.

The New Order menu item will clear the bill for the current customer and
add to the totals for the summary. The menu item for Summary should display
the total of all orders. the average sale amount per customer. and the number of
customers in a message box.

The Edit menu contains options that duplicate the Calculate and Clear but-
tons. The Font and Color options change the properties of the sublotal, tax, and
total text boxes.

The About selection on the Help menu will display a message box with in-
formation about the programmer.
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Help
About

Sketch a form (Figure 5.21) that your users sign as meeting their needs.

Fl!-re 3.21

A sketch of the form for the hands-on programming example.

BillingForm QuantityTextBox
\\L 2 yr
File Edit Help /
~ Order Information &+ GroupBoxl
Quantity |—__“I_| Coffee Selections ¢ Grouggoxz
TaxCheckBox1—1*[] Takeout? @® Cappuceino ¢ CappuccincRadloButton
- O Espresso ¢ EspressoRadioButton
CalculateButton+—> gﬂjgﬁ:’l CI 1"‘9";‘;; O Latte < LatteRadioButton
A= O lced Latte ¢ loedLatteRadioButton
ClearButton item Amount O lced Cappuccino ¢ loedCappuccinoRadioButton
(disabled) l
1
ltemAmountTextBox = GroupBokd
SubTotal [ e SubTotalTextBox
Tax (fTakeout) [ e TaxTextBox
Total Due | E— | TotalTextBox

Plan the Objects and Properties Plan the property seitings for the form and

each of the controls.
Object
Bi”ingF orm

GroupBox1
GroupBox2
GroupBox3
CappuceinoRadioButton

EspressoRadioButton

LatteRadioButton

Property

Name

Text
AccepiBuiton
CaneelButton

Text
Text
Text

Name
Text
Checked

Name
Text

Name
Text

Selting

BillingForm

R 'n R--for Reading 'n Refreshment
CaleulateButton

ClearButton

Order Information
Coffee Selections
(blank)

CappuecinoRadioButton
Cé&appucecino
True

EspressoRadioButton
Espress&o

LatteRadioButton
La&tte
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Ohject
IcedLatteRadioBution

lcchﬁppuctiuolei.oB utton

Labell

Q uantity TextBox

TaxCheckBox

Label2
Label3
Label
Label5

TtemAmountText Box

SubTotalTextBox

TaxTextBox

TotalText Box

CaleulateButton

ClearButton

FileToolStripMenultem
NewOrderToolStripMenultem

Summary ToolStripMenultem
ExitToolStripMenultem
EditToolStripMenultem
CaleulateSelectionToolStripMenultem
ClearltemToolStripMenultem
FontToolStripMenultem
ColorToolStripMenultem
HelpToolStnpMenultem
AboutToolStripMenultem
ColorDialogl

FontDialogl

Property

Name

Text

Name
Text

Text

Name
Text

Name
Text

Text
Text
Text
Text

Name
TabStop
ReadOnly

Name
TabStop
ReadOnly

Name
TahStop
ReadOnly

Name
TabStop
ReadOnly

Name
Text

Name
Text
Enabled

Text

Text

Text
Text
Text
Text
Text
Text
Text
Text
Text
Name

Name

[ 14 LY s 1 C Men, Common Dialog Baxes, Sub Procedures,

and Fumction Procedures

Setling

IcedLatteRadioButton
&lced Latte

la‘dcnpl_u.lccinunmjioﬂultml
leed Ca&ppuccino

&Quantity

QuantityTextBox
(blank)

TaxCheckBox
Takeout?

Item Amount
SubTotal

Tax {if Takeout)
Total Due

TtemAmount TextBox
False
True

SubTotalText Box
False

True

TaxTextBox
False

True

TotalTextBox
Falze
True

CaleulateButton
&Caleulate Selection

ClearButton
C&lear for Next Item
False

&File

&New Order
Property: Enabled; Setting; False

&Summary
E&exit

&Edit
&Calculate Selection
Clear &Item
&Font . ..
C&olor. ..
&Help

& About
ColorDialogl
FontDialogl
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Plan the Event Procedures You need to plan the actions for the buttons and the
actions of the menu items, as well as the function for the sales tax.

Ohject Procedure Aetion

CaleulateButton Click Validate for blank or nonnumeric amount.
Find price of drink selection.

Multiply price by quantity.

Add amount to subtotal.

Call tax function il needed.

Caleulate total = subtotal + tax.

Format and display the values.

Enable the Clear button and menu item.
Disable the Takeout check box.

ClearButton Click Clear the coffee selections.
Clear the quantity and the item price.
Sel the focus to the quantity.

NewOrderToolStripMenultem Click Confirm clearing the current order.
Clear the current order.
I subtotal <> 0
Accumulate total sales and count,
Set subtotal and total due to 0,
Enable Takeout check box.
Disable the Clear button and menu item.
Disable New Order menu item.

Summary ToolStripMenultem Click I current order not added to totals
Call NewOrderToolStripMenultem_Click.
If the customer count > 0

Calculate the average.

Display the v totals in a ge box.
ExitToolStripMenultem Click Terminate the project.
CalculateSelectionToolStripMenultem Click Share the event procedure for CalculateButton,
ClearltemToolStripMenultem Click Share the event procedure for ClearButton.
About ToolStripMenultem Click Display the About message box.
FontToolStripMenultem Click Al iertsehigs fite:
CalorToolStripMenultem Click Allow user to change colors.
(Funetion procedure) FindTax Calculate the sales tax.

Write the Project Follow the sketch in Figure 521 to create the form. Figure

5.22 shows the completed form.

e If you are basing your project on the project from Chapter 4, first copy the
project folder, as described in the section *Basing a New Project on an Ex-
isting Project.”

®  Set the properties of each object according to your plan. If you are modify-
ing the project from Chapter 4, add the menus and the common dialog
components and remove the extra buttons.

= Write the code. Working from the pseudocode, write each event procedure,

*  When you complete the code, use a variety of date to thoroughly test the
project.
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Figure 5.22

File | Edit Help
Order Irformation

Guantey
] Takeou?

‘;@bﬂdu
Selection

The Project Coding Solution

'Program Name ChO5HandsOn
'Programmer: Bradley/Millspaugh
'Date: June 2010

'Description: This project calculates the amount due

Coffee Selections
@ Cappuccno

i based on the customer selection

{ and accumulates summary data for the day.
! Incorporates menus and common cialog boxes,
! which allow the user to change the font and
]

color of text boxes.
Folder: ChOSHandsOn

Public Class BillingForm

' Declare module-level variables for summary information.

The form for the hands-on
programming example,

Private SubtotalDecimal, TotalDecimal, GrandTotalDecimal As Decimal
Private CustomerCountInteger As Integer

' Declare constants.

Const TAX_RATE_Decimal As Decimal = 0.08D

Const CAPPUCCIﬁO_PﬂICE_DECimal As Decimal = 2D
Const ESPRESSO_PRICE_Decimal As Decimal = 2.25D

Const LATTE_PRICE Decimal As Decimal = 1.75D
Const ICED PRICE Decimal As Decimal = 2.5D
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Private Sub CalculateButton Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles CalculateButton.Click,
CalculateSelectionToolStripMenultem.Click

' Calculate and display the current amounts and add to totals.
Dim PriceDecimal, TaxDecimal, ItemAmountDecimal As Decimal
Dim QuantityInteger As Integer

' Find the price.

If CappuccinoRadioButton.Checked Then
PriceDecimal = CAPPUCCINO_PRICE_Decimal

ElseIf EspressoRadioButton.Checked Then
PriceDecimal = ESPRESSO_PRICE_Decimal

ElseIf LatteRadioButton.Checked Then
PriceDecimal = LATTE_PRICE_Decimal

ElseIf IcedCappuccinoRadioButton.Checked Or
IcedLatteRadioButton.Checked Then

PriceDecimal = ICED_PRICE_Decimal
End If

' Calculate the extended price and add to order total.
Try
QuantityInteger = Integer.Parse(QuantityTextBox.Text)
ItemAmountDecimal = PriceDecimal * QuantityInteger
SubtotalDecimal += ItemAmountDecimal
If TaxCheckBox.Checked Then
' Call a function procedure.
TaxDecimal = FindTax(SubtotalDecimal)
Else
TaxDecimal = 0
End If
TotalDecimal = SubtotalDecimal + TaxDecimal
ItemAmountTextBox.Text = ItemAmountDecimal.ToString("C")
SubTotalTextBox.Text = SubtotalDecimal.ToString(*N")
TaxTextBox.Text = TaxDecimal.ToString("N")
TotalTextBox.Text = TotalDecimal.ToString("C")
' Allow change for new order only.
TaxCheckBox.Enabled = False
' Allow Clear after an order is begun.
ClearButton.Enabled = True
ClearItemToolStripMenultem.Enabled = True
NewOrderToolStripMenultem.Enabled = True
Catch QuantityException As FormatException
MessageBox.Show("Quantity must be numeric.', "Data entry error®,
MessageBoxButtons.OK, MessageBoxIcon.Information)
With QuantityTextBox
.Focus ()
.SelectAll()
End With
End Try
End Sub

Private Function FindTax(ByVal AmountDecimal As Decimal) As Decimal
' Calculate the sales tax.

Return AmountDecimal * TAX_RATE_Decimal
End Function
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Private Sub ClearButton_Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles ClearButton.Click,
ClearItemToolStripMenultem.Click

' Clear the appropriate controls.

CappuccinoRadioButton.Checked = True
ItemAmountTextBox.Clear()
With QuantityTextBox
.Clear()
.Focus()
End With
End Sub

Private Sub NewOrderToolStripMenultem Click(Byval sender As System.Object,
Byval e As System.EventArgs) Handles NewOrderToolStripMenultem.Click
' Clear the current order and add to the totals.
Dim ResponseDialogResult As DialogResult
Dim MessageString As String

' Confirm clear of the current order.

MessageString = "Clear the current order figures?"

ResponseDialogResult = MessageBox.Show(NessageString, "Clear Order",
MessageBoxButtons. YesNo, MessageBoxIcon.Question,
MessageBoxDefaultButton.Button2)

If ResponseDialogResult = System.Windows.Forms.DialogResult.Yes Then
' User said Yes; clear the screen fields.
ClearButton_Click(sender, e)

SubTotalTextBox.Text = "'
TaxTextBox.Text = "*
TotalTextBox.Text = ""

' Add to the totals only if not a new order/customer.
IT SubtotalDecimal <> 0 Then
GrandTotalDecimal += TotalDecimal
CustomerCountInteger += 1
' Reset totals for the next customer.
SubtotalDecimal = 0
TotalDecimal = 0
End If

' Clear the appropriate display items and enable the check box.
With TaxCheckBox
.Enabled = True
.Checked = False
End With
ClearButton.Enabled = False
ClearItemToolStripMenultem.Enabled = False
NewOrderToolStripMenultem.Enabled = False
End If
End Sub

Private Sub SummaryToolStripMenuItem Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles SummaryToolStripMenuItem.Click
* calculate the average and display the totals.
Dim AverageDecimal As Decimal
Dim MessageString As String
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If TotalDecimal <> 0 Then
' Make sure the last order is countad.
NewOrderToolStripMenultem_Click(sender, e)
' Pass incoming arguments to the called procedure.
End If

If CustomerCountInteger > 0 Then
' Calculate the average.
AverageDecimal = GrandTotalDecimal / CustomerCountInteger

' Concatenate the message string.

MessageString = "Number of Orders: " &
CustomerCountInteger.ToString() &
Environment.NewLine & Environment.NewLine &

"Total Sales: " & GrandTotalDecimal.ToString("C") &
Environment.NewLine & Environment.NewLine &
"Average Sale: " & AverageDecimal.ToString("C")

MessageBox.Show(MessageString, "Coffee Sales Summary”,

MessageBoxButtons.OK, MessageBoxIcon.Information)
Else

MessageString = "No sales data to summarize."

MessageBox.Show(MessageString, "Coffee Sales Summary",
MessageBoxButtons.OK, MessageBoxIcon.Information)

End If
End Sub

Private Sub ExitToolStripMenultem Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles ExitToolStripMenuItem.Click
" Terminate the project.

Me.Close()
End Sub

Private Sub AboutToolStripMenultem_ Click (ByvVal sender As System.Object,
Byval e As System.EventArgs) Handles AboutToolStripMenultem.Click
' Display the About message box.
Dim MessageString As String

MessageString = "R 'n R Billing" & Environment.NewLine &
Environment.NewLine & "Programmed by Bradley and Millspaugh"
MessageBox.Show(MessageString, "About R 'n R Billing®, MessageBoxButtons.OK,
MessageBoxIcon.Information)
End Sub

Private Sub FontToolStripMenultem Click (Byval sender As System.Object,
ByvVal e As System.EventArgs) Handles FontToolStripMenuItem.Click
" Allow the user to select a new font for the summary totals.

With FontDialogi
.Font = SubTotalTextBox.Font
.ShowDialog()
SubTotalTextBox.Font = .Font
TaxTextBox.Font = .Font
TotalTextBox.Font = .Font

End With

End Sub
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Private Sub ColorToolStripMenultem Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles ColorToolStripMenultem.Click
' Allow the user to select a new color for the summary totals.

With ColorDialogi
.Color = SubTotalTextBox.ForeColor
.ShowDialog()
SubTotalTextBox.ForeColor = .Color
TaxTextBox.ForeColor = .Color
TotalTextBox.ForeColor = .Color
End With
End Sub
End Class

I. The Visual Studio Menu Designer enables you lo create menus by using
MenuStrips, which contain ToolStrip menu items that can have kevboard
access keys.

2. In the Menu Designer you can set and modify the order and level of menu
items.

w

. You can modify menu items in the MenuStrip's ltems Collection Editor.

. A menu item can have a second list of choices, which is called a submenu.

. Menu items can be disabled by setting the Enabled property = False

and can be made to appear with a check mark by setting the Checked
property = True.

6. Menus should follow Windows standards, use standard keyboard shoricuts,

and include ellipsis if further choices will be offered.

7. Each menu item has a Click event. The code to handle the actions of a

menu item belongs in the item'’s Click event procedure.

8. Common dialog boxes allow Visual Basic programs to display the prede-
fined Windows dialog boxes for Color. Font. Open File, Save File and Folder-
Browser. These dialog boxes are part of the operating environment;
therefore, it is an unnecessary duplication of effort to have each program-
mer create them again.

9. Context menus, or shortcut menus. are created using a ContextMenuStrip
component and the Menu Designer. Context menus pop up when the user
right-clicks.

10. The programmer can write reusable code in general procedures. These pro-
cedures may be sub procedures or function procedures and may be called
from any other procedure in the form module.

11. Both sub procedures and function procedures can perform an action. How-
ever, function procedures return a value and sub procedures do not. The
value retumed by a function procedure has a data type.

12. Arguments can be passed ByRef or Byval (the default). ByRef passes a
reference to the actual data item; ByVal passes a copy of the data.

13. A function procedure must return a value, which can be accomplished using

the Return statement or by setting the name of the function to the result.

U
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ByRef 227 menu 210

Byval 227 Menu Designer 210

Call (procedure call) 226 MenuSirip component 210
checked 217 method 225

Checked property 217 modal 220

common dialog 219 modeless 220

context menu 222 return value 225
ContextMenuStrip component 222 separator bar 214
disabled 217 shorteut menu 222
Enabled property 217 ShowDialog method 219

function procedure 225
general procedure 225

sub procedure 243
submenu 214

R
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eview Questions

. Explain the difference between a menu and a submenu.

. How can the user know if a menu item contains a submenu?

. What is a separator bar and how is it created?

. Name at least three types of common dialog boxes.

. What is a context menu? How would you attach a context menu to a

control?

. Why would you need procedures that are not attached to an event?
. Code the necessary statements to produce a color dialog box and use it to

change the background color of a label.

. Explain the difference between a sub procedure and a function procedure.
. What is a return value? How can it be used?
10.

Explain the differences hetween ByRef and ByVal When would each be
used?

rogramming Exercises

Modify Programming Exercise 4.6 (piecework pay) to replace buttons
with menus and add a function procedure.

This project will input the number of pieces and calculate the pay for
multiple employees. It also must display a summary of the total number
of pieces. the number of workers. the total pay. and the average pay for all
employees.

Menu: The menu bar must have these items:

Eile Edit Help
Lalculate Pay Clear About
Summary
Exit Eont...

golor...

Piecework workers are paid by the piece. Workers who produce a
I : p p
greater quantity of output may be paid at a higherrate.

243
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Use text boxes to obtain the name and the number of pieces completed.
The Calculate Pay menu item calculates and displays the dollar amount
earned. The Summary menu item displays the total number of pieces, the
total pay. and the average pay per person in a message box. The Clear
menu choice clears the name and the number of pieces for the current
employee and resets the focus.

The Color and Font items should change the color and font of the infor-
mation displayed in the Amount Earned control.

Use a message box to display the program name and your name for the
About option on the Help menu.

Write a function procedure 1o find the pay rate and return a value o
the proper event procedure.

Pieces Completed Price Puid per Picce lor All Pieces
110199 .50
200 to 399 55
400 to 599 60
600 or more 65

o

| &)

Note: For help in basing a new project on an existing project. see
“Basing a New Project on an Existing Project™ in this chapter.
Redo the checking account programming exerciges from Chapter 4 (4.3,
4.4, and 4.5) using menus and sub procedures.

Menu:

Eile Edit Help
Iransaction Clear About
summary ===
Print Font...

o— Color...
Exit

Form: Use radio buttons to indicate the type of transaction—deposit,
check, or service charge. Use a text box to allow the user to enter the
amount of the transaction. Display the balance in a ReadOnly text box or
a label.

Include validation that displays a message box if the amount of the
transaction is a negative number. If there is not enough money to cover a
check. display a message box with the message “Insufficient Funds.” Do
not pay the check. but deduct a service charge of $10.

Write function procedures for processing deposits, checks, and service
charges. The deposit function adds the deposit to the balance: the check
function subtracts the transaction amount from the balance; the service
charge function subtracts the transaction amount {from the balance. Each
of the functions must return the updated balance.

The Summary menu item displays the total number of deposits and the
dollar amount of deposits. the number of checks. and the dollar amount of
the checks in a message hox.

Menus, Comman Dialog Baxes, Sub Procedures,
and Function Procedumes
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The Clear menu item clears the radio buttons and the amount and re-
sets the focus.

The Color and Font menu items change the color and font of the balance.

Use a message box to display the program name and your name as the
programmer for the About option on the Help menu.

Note: For help in basing a new project on an exisling project, see “Bas-
ing a New Project on an Existing Project” in this chapter.

5.3 A salesperson earns a weekly base salary plus a commission when sales

are at or above quota. Create a project that allows the user to input the
weekly sales and the salesperson name. calculates the commission, and
displays summary information.

Form: The form should have text boxes for the salesperson’s name and his
or her weekly sales.

Menu:

File Edit Help
Pay Clear About
Summary
Exit Font. ..

Color...

Use constants to establish the base pay, the quota, and the commission
rate.

The Pay menu item caleulates and displays the commission and the to-
tal pay for that person. However. if there is no commission. do not display
the commission amount (do not display a zero-commission amount).

Write a function procedure to calculate the commission. The function
must compare sales to the quota. When the sales are equal to or greater
than the quota, calculate the commission by multiplying sales by the
commission rate.

Each salesperson receives the base pay plus the commission (if one
has heen eamed). Format the dollar amounts to two decimal places; do
nol display a dollar sign.

The Summary menu item displays a message box that holds total sales,
total commissions, and total pay for all salespersons. Display the numbers
with two decimal places and dollar signs.

The Clear menu item clears the name, sales. and pay for the current
employee and then resets the focus.

The Color and Font menu items should change the color and font of the
information displayed in the total pay text box.

Use a message box to display the program name and your name as pro-
grammer for the About option on the Help menu.

Test Data: (uota = 1000; Commission rate = .15: and Base pay = $250.

Name Sules

Sandy Smug 1.000.00
Sam Sadness 999,99
Joe Whiz 2.000.00

245
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Totals should be

Sales $3.999.99

Commigsions 450.00

Pay 1,200.00

2.4

The local library has a summer reading program to encourage reading.
The staff keeps a chart with readers’ names and bonus points eamed, Cre-
ate a project using a menu and a function procedure that determines and
returns the bonus points.

Menu:

Eile Edit Help
Points Clear About
Summary
Exit Eont. ..

Color...

Form: Use text boxes to obtain the reader’s name and the number of books
read. Use a ReadOnly text box or a label to display the number of bonus
points.

The Points menu item should call a function procedure to calculate the
points using this schedule: The first three books are worth 10 points each.
The next three books are worth 15 points each. All books over six are
worth 20 points each.

The Summary menu item displays the average number of books read
for all readers that session.

The Clear menu item clears the name. the number of books read, and
the bonus points and then resets the focus.

The Color and Font menu items change the color and font of the bonus
points.

Use a message box to display the program name and your name as pro-

grammer for the About option on the Help menu.
Modify Programming Exercise 2.2 (the flag viewer) to use a menu instead
of radio buttons, check boxes. and buttons. Include check marks next to
the name of the currently selected country and next to the selected dis-
play options.

Menu:
Eile Country Display Help
Exit United States Iitle About
Canada country Name
Japan Brogrammer
Mexico

Note: For help in basing a new project on an existing project. see
“Basing a New Project on an Existing Project”™ in this chapter.

Menws, Common Dialog Boxes, Sub Procedures,
and Function Procedures
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Modify the case study project from Chapter 4 to use
menus and a function procedure. Refer to Chapter 4
tor project specifications.

Write a function procedure to calculate and return
the shipping and handling based on the weight for an
entire order. (Do not caleulate shipping and handling
on individual items—wait until the order is complete.)

Apply the user’s font and color changes to the To-
tal Due. or another control of your choice.

Menu:

Eile Edit Help
Update Summary  Add This Item About
Print Clear
EXit Eont. ..

Color...

Note: For help in basing a new project on an exist-
ing project. see “Basing a New Project on an Existing
Project” in this chapter.

VB Auto (:emm-l

Modify the case study project from Chapter 4 to use
menus and a funclion procedure. Refer to Chapler 4
for project specifications.

Write a function procedure to calculate and return
the sales tax.

Apply the users font and color changes to the
Amount Due, or other control of your choice.
Menu:

Eile Edit Help
Exit Calculate About
Clear
Font...
Color. ..

Consider adding keyboard shorteuts to the menu com-
mands.

Note: For help in basing a new project on an exist-
ing project. see “Basing a New Project on an Existing
Project” in this chapler.
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Video Bonanza ]

Modify the case study project from Chapter 4 to use
menus and a funetion procedure. Refer to Chapter 4
for project specifications.

Use a function procedure to calculate the rental
fee based on the type of video.

The Help menu About option should display a mes-
sage box with information about the program and the
programmer. The Color option should change the
background color of the form: the font changes can
change the control of your choice.

Menu:

File Edit Help
Summary Calculate About
Print Clear for Next Item
——  Qrder Complete
Exit

Color...
Eont...

Optional extra: Set keyboard shorteuts for the menu
commands.

Note: For help in basing a new project on an exist-
ing project. see “Basing a New Project on an Existing
Project™ in this chapter.

Very Very an-dnl

Maodify your case study project from Chapter 4 to add
a menu and a function procedure. Refer to Chapter 4
for the project specifications.

Write a function procedure to calculate and return
the price of shirts; display the About box in a message
box.

Allow the user to change the font size and font
color of the label that displays the company slogan.

Include keyboard shoricuts for the menu com-
mands.

Menu:
Eile Sale Display Help
Summary Add to Order Font... About
Clear This Item Color...
Exit Order Complete
Slogan
Logo

The Slogan and Logoe: Make up a slogan for the com-
pany, such as “We're Number One” or “The Best in
Boards.” The logo should be a graphic; you can use an
icon, any graphic you have available. or a graphic you
create yourself with a draw or paint program.

The Slogan and Logo menu choices must toggle
and display a check mark when selected. For exam-
ple, when the slogan is displayed. the Slogan menu
command is checked. If the user selects the Slogan
command again. hide the slogan and uncheck the
menu command. The Slogan and Logo commands op-
erate independently; that is, the user may select ei-
ther. both. or neither item.

When the project begins. the slogan and logo must
both be displayed and their menu commands appear
checked.

Note: For help in basing a new project on an exist-
ing project, see “Basing a New Project on an Existing
Project” in this chapter.
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Multiform
Projects

at the completion of this ehapter. you will be able to .. .

Include multiple forms in an application.
Use templates to create splash screens and About boxes,

Use the show, ShowDialog. and Hide methods to display and

hide forms.

Understand the various form events and select the best procedure for

vour ende.

Declare variables with the correct scope and access level for multiform

projects.
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Using Multiple Forms R

All the projects that you have created up to now have operated from a single
form. It has probably occurred to you that the project could appear more pro-
fessional if you could use different windows for different types of information.
Consider the example in Chapter 5 in which summary information is displayed
in a message box when the user presses the Summary button. You have very lit-
tle control over the appearance of the message box. The summary information
could be displayed in a much nicer format in a new window with identifying la-
bels. Another window in Visual Basic is actually another form.

The first form a project displays is called the startup form. You can add
more forms to the project and display them as needed. A project can have as
many forms as you wish. And you can select a different form to be the project
startup form in the Project Designer. Select Project / Properties / Application tab
and drop down the list for Startup Form.

Creating New Forms

To add a new form to a project, select Add Windows Form from the Project
menu. The Add New Item dialog box appears (Figure 6.1). in which you can
select from many installed templates. You will learn about some of the other
form types later in the chapter. For now. choose Windows Form to add a regular
new form.
Figure 6.1

Select the Windows Form template to add a new form to a project. Your dialog box may have more or fewer item templates,
depending on the version of VB you are using.

y —
Add New Ttem - ChOGMultiformProject [
Installed Templates Sarth .__i_Defiuk = -"s_=_arr"| Instzled Templstes f—'_|

4 Common ltems 2
—  Type: Common ltems
o Style Sheet Comman ftems Ine: ?
& blank Windows Form
Data A
General ISeriat File Commonfems |
Wel
Windows Forms Class Commonttems
Reporting
Warkflouw Module Commen ftems
WRF
Windawe Farm Camman fams
Uzer Contral Common kems
Component Class Zommeoen ltems
Uszer Control [WPF} Comman ftems
= e o 1t if
Mame: SummaryForm.vh
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Adding a New Form 1o a Project

You can add a new form to a project by following these steps:

STEP 1: Select Add Windows Form from the Project menu.

STEP 2: In the Add New ltem dialog box select Windows Form from the template
list.

STEP 3: Enter a name for the new form and click on Add.

The new form will display on the screen and be added to the Solution Ex-
plorer window (Figure 6.2).

Flgure 6.2

View Code View Deszigner After adding a new form. the
\\ / Selution Explorer shows the
Solution Expler v Bx [ftlename of the new form.

= hialls =l

B 7. BB Ok

While in design time. you can switch between forms in several ways. In the
Solution Explorer window, you can select a form name and click the View
Designer button or the View Code button. Double-clicking a form name opens
the form in the designer. But the easiest way to switch between forms is to use
the tabs at the top of the Document window that appear after the form has been
displayed (Figure 6.3). If there isn’t room to display tabs for all open docu-
ments, you can click the Active Files button to drop down a list and make a se-
lection (Figure 6.4).

Figure 6.3

Active Files button Click on the tabs at the top Gf
the Document window to
MainFormah [Design] = switch among the Form
= Designer and Editor windows.
e Form
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Multiform Profects

Figure 6.4

You can drop down the list of available windows and select a form to which to switch.

[ Winrormun [ ———

MainFerm.vb
MeinFerm.vk [Design]
SummaryForm.vb

SummargFermah [Design]

Propertie:

f‘ﬁ SN eI Wy Team Explorer

MainForm System Windows Forms.Forr =

 huto B
WindowsDefaultle

|

Form1 -

Text

The text associated with the cortral,

Each form is a separate file and a separate class. Later in this chapter you
will leamn to display and hide each of the forms in a project.

Adding and Removing Forms

The Solution Explorer window shows the files that are included in a project.
You can add new files and remove files from a project.

Adding Existing Form Files to a Project
Forms may be used in more than one project. You might want to use a form that
you created for one project in a new project.

Each form is saved as three separate files. All of the information for the
form resides in the files, which includes the code procedures and the visnal in-
terface as well as all property settings for the controls.

To add an existing form to a project, use the Add Existing Item command on
the Project menu and navigate to the form file to be added. You select only one
filename: FormName.vb; all three files are automatically copied into the proj-
ect folder.

You can add an existing form to a project by following these steps:

STEP 1: Select Add Existing ltem from the Project menu.
STEP 2: In the Add Existing ltem dialog box. locate the folder and file desired.
STEP 3: Click on Add.

Note: You can run into problems adding a form that contains nonvisual compo-

nents, such as a PrintForm, or images that have not been added to the project
resources.

Removing Forms from a Projeet
If you want to remove a file from a project, select its name in the Solution Ex-

plorer window. You can then either click the Delete key or right-click on the
filename to display the context menu and choose Delete. You also can choose

ETIP

Use Ctrl + Tab to cyc!e ﬂ'irough all
open files: while holding Cirl, press
Tab multiple times; when you reach
the item you want, release the Ctrl

key. m
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Exclude from project to remove the form from the project but not delete the files.
Note that the Exclude from project command is not available in VB Express.

An About Box

One popular type of form in a project is an About box. such as the one you
find in most Windows programs under Help / About. Usually an About box gives
the name and version of the program as well as information about the program-
mer or company.

You can create your own About box by creating a new form and entering
the information in labels. Of course, you may use any of the Windows controls
on this new form. but About boxes typically hold labels and perhaps a picture
box for a logo. Figure 6.5 shows a typical About box.

Figure 6.5

— A typical About box that
- About R 'n R Billing l et [T contains labels, a group box, a
picture box, and a button.
1@9 '
) R 'n R for Reading and Refreshment
Coffer Sales Billing
Finds tax and total for
individual orders. Maintains a
summary of all sales.

Programmed by A. Milspaugh and J_ Hradiey

Using the About Box Template

You also can use Visual Studio’s About Box template to create a new About box.
Choose Add Windows Form from the Project menu and select About Box (Figure
6.6). A new form named AboutBox1 is added to your project (Figure 6.7) with
controls you can modify. You can change the captions and image by setting the
properties as you would on any other form. Once vou create the form in your
project, it is yours and may be modified as you please.

Setting Assembly Information

Notice in Figure 6.7 that the About Box template form includes the product
name, version, copyright, company name, and description. You can manually
set the Text properties of the controls, but there’s a better way that provides this
information for the entire project. Open the Project Designer (Figure 6.8) from
Project / ProjectName Properties or double-click My Project in the Solution
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Figure

Select the About Box template to add a preformatted About Box form to a project.

r
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About Box fonm for Windows Farms
applications

Add

Figure 6.7

AboutBoxl

Product Name
Wersion
Copyright

Company Name

Desmpm_n_ i

{4t nurtime, the labels’ tesd will be replaced with
the application’s sssembly irformation.
Customize the application’s assembly information
inthe Application pane of Project Designer )

A new form created with the
About Boy template. You can
customize the form by setting
properties of the controls,
adding controls, or removing
controls.
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Figunre 6.8

Open the Project Designer and click on the Assembly Information button to display the project’s assembly information.

ChBMultiformProject” ¢ ENThaoa KL REE=7 1

SummaryFormyi

MainForm.vb [Design]

SummaryForm.vb [Design]

| Application
Cantgurstion: |N/A mi | MfA
Compile
Debug fcmbly pams o pmers
ChiB! roject] Chi&MultiformProject
References
Application type: Icon:
Resources [W’mduws Foims Application v] [ [Default Ieam)
Services Startup form:
[MainFurm 'I
Settings
Signing l Aszem bly infornation ‘ ’ View Windows Settings
My Bitensions [¥] Enable application framenork
By Windows application framewerk properties
Publich [ Enable iP visual styles

[ Make single instance application
|1 Save My Settings on Shutdown
Authentication mode:

[Wind aws 'I

Shutdown mode:
[Wh:nslurb.rpfurrn closes v|

Splach screen:

fre

v| I View Applicetion Events

Explorer. Click on the Assembly Information button and fill in the desired infor-
mation in the Assembly Information dialog box (Figure 6.9).

Once the information is entered into the Assembly Information, you can
retrieve it by using the My. Application object. The following code is automati-
cally included in the AboutBox form’s code:

Me.LabelProductName.Text = My.Application.Info.ProductName
Me.LabelVersion.Text = String.Format("Version {0}",
My.Application.Info.Version.ToString)
Me.LabelCopyright.Text = My.Application.Info.Copyright
Me.LabelCompanyName.Text = My.Application.Info.CompanyName
Me.TextBoxDescription.Text = My.Application.Info.Description

Typically you find much of this same information on the application’s
splash screen.
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Figare 6.9

. Enter or modify the project’

Assembly Infoimation [R5 information on the Assembly
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Capynght: Copynght ® 2010

Trademark:
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File version: .I. a 0 0
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& i Cancel I
- e

A Splash Screen

Perhaps you have noticed the logo or window that often appears while a pro-
gram is loading, such as the one in Figure 6.10. This initial form is called a
splash sereem. Professional applications use splash screens to tell the user
that the program is loading and starting. It can make a large application appear
to load and min faster, since something appears on the sereen while the rest of
the application loads.

Figure G.10

A custom splash screen created
Jfrom a starndard Windows
Jorm,

R'nR

‘ ° For Reading 'n Refreshment
|

Version 2.0
Copyright © 2010




Using the Splash Sereen Template

You can create your own splash screen or use the splash screen template in-
cluded with Visual Studio (Figure 6.11). Select Project /Add New ltem to display
the Add New ltem dialog box (refer to Figure 6.6). Choose Splash Screen to add
the new form; then modify the form to fit your needs. You may want to make
modifications to the labels and to the code.

The predefined code in the splash screen template may be more compli-
cated than you need. It includes code to fill in the application title, version. and
copyright information from the project’s assembly information (refer to “Setting
Assembly Information™ in the preceding section for the About box). You can ei-
ther set the assembly information or modify the labels to display the text that
you want.
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Fignre 6.11

?_f_\_EpIication Title

i

{ Version (0}.{1:00} 1§

i
i1 Copyright

IHh

Making the Splash Form Display First

Whether you create your own splash screen or use the VB template, you must
take one more step to make the splash screen appear before the startup form.
Display the Project Designer either by selecting ProjectName Properties from
the Project menu or by double-clicking the My Project item in the Solution Ex-
plorer. Set the Splash screen drop-down list to your splash screen (IMigure 6.12).
Do not change the setting for Shutdown mode, which would require coding tech-
niques that go beyond the scope of this chapter.

When you run the project. the splash screen should display while the
startup form is loading and then disappear. By default, the splash form remains
ot the screen for aboul wo seconds.

A splash form ereated using
the Splash Sereen template.
You can customize the form as
much as you wish.
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Figure 6.12

Set the Splash screen drop-down list to your new form in the Project Designer.
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o e
Debug et Sl R Soarnofmispes. .
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My Extensions I [¥] Enable application framework
i | |
ity | Windows application fremework properties
Pubiish [# Enable ¥P visual styles

I Meke single instance application
[ Save Wy Settings on Shutdown

Authentication mode:

[Windows -

Shutdown mode:

l-\:'if.ﬁen ska!mpz wrm closes. -

Splash screen:

View Application Events

[ [Mone)
AboutBaxd
Spachrarm

| SummaryFerm

Other Template Forms

Take a look at the other templates in the Add New ftem dizlog. Some others that
you might find of interest are the Login Form and the Explorer Form. Note
that the templates vary depending on the version of Visual Studio. VB Express
has the fewest templates.

Using the Methods and Events of Forms

In code. you can use several methods to show, hide, and close forms.

Showing a Form

You generally display a new form in response to a user clicking a button or a
menu item. In the event procedure for the button or menu item, you can use
either the Show method or the ShowDialog method to display the new form.
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Medal versus Modeless Forms
The Show method displays a form as modeless, which means that both forms
are open and the user can navigate from one form to the other. When you use
the ShowDialog method, the new form displays as modal; the user must re-
spond to the form in some way. usually by clicking a button. No other program
code can execute until the user responds to and hides or closes the modal form.
However. if you display a modeless form, the user may switch to another form
in the project without responding to the form.

Note: Even with a modal form, the user can switch to another application
within Windows.

The Show Method—General Form

=

elp]
E FormName . Show( )

g

TR

The Show method displays the named form modelessly.

The Show Method—Example

summaryForm.Show( )

apdurexyy

The Show Dialog Method—General Form

=
EE! FormName .ShowDialog()
E

Use the showDialog method when you want the user to notice, respond to, and
close the form before proceeding with the application.

The ShowDialog Method—Example

summaryForm. ShowDialog ()

apdmexy

You generally place this code in a menu item or a button’s click event procedure:

Private Sub SummaryButton_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles SummaryButton.Click
' Show the summary form.

SummaryForm. ShowDialog()
End Sub
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VB automatically creates a form object for each of the form classes that
you create. You can show. hide. and close forms without explicitly declaring
a new object. This defaull form object is not actually instantiated until you
access one of the form’s objects (such as a text box) or a form method (such
as the Show method). You also can declare and instantiate a new form object
like this:

Dim NewSummaryForm as New SummaryForm
NewSummaryForm.ShowDialog()

Hiding or Closing a Form

You already know how to close the current form: Me.Close(). You also can use
the Close method to close any other form: SummaryForm.Close().

The Close method behaves differently for a modeless form (using the Show
method) compared to a modal form (using the Showdialog method). For a mod-
eless form. Close destroys the form instance and removes it from memory; for
a modal form. the form is only hidden. A second ShowDialog method displays
the same form instance, which can have data left from the previous time the
form was displayed. In contrast, a second Show method creates a new instance,
so no leftover data can appear.

You also can choose to use a form’s Hide method. which sets the form's
Visible property to False and keeps the form instance in memory.

The Hide Method—General Form

Multiform Projects

FormName .Hide()

Hiding conceals a form but keeps it in memory, ready to be redisplayed. Use
the Hide method rather than Close when the user is likely to display the form
again. A good example might be a form with instructions or Help text, which
the user may display multiple times.

The Hide Method—Example

SummaryForm.Hide ()

Responding to Form Events

The two primary events for which you may need to write code are the Form-
Name . load and FormName.Activated. The first time a form is shown in an
application. the form generates both the Load and Activated events. The
Load event occurs when the form is loaded into memory: the Activated event
occurs after the Load event, just as control is passed to the form. Each sub-
sequent time the form is shown. the Activated event occurs. but the Load
event does not. Therefore, if a form may be displayed multiple times. you
may want to place initializing steps into the Activated event procedure
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rather than into the Load. Also, if you wish to set the focus in a particular
place on the new form. place the Focus method in the FormName_Activated
procedure.

The Sequence of Form Events

Although you don’t need to write event procedures for all of these form events,
it’s helpful to know the order in which they occur:

Load Ocecurs before the form is displayed for the first time.
Happens only once for any one form unless the form is
closed rather than hidden.

Activated Oeccurs each time the form is shawn. This event procedure
is the correct location for initialization or Focus.
Paint Occurs each time any portion of the form is redrawn,

which happens each time a change is made or the form is
moved or uncovered.

Deactivate Oceurs when the form is no longer the active form, such
as when the user clicks on another window or the form is
about to be hidden or closed.

FormCloging  Occurs as the form is about to close.

FormClosed Oceurs after the form is closed.

Writing Event Procedures for Selected Events

You are accustomed to double-clicking a control or form to open an event pro-
cedure for its default event. If you double-click a form. the default event is
FormName.Load. To open an event procedure for the other events. you can use
either of two easy techniques.

From the Code Editor
In the Editor, drop down the Class Name list and choose the entry that shows
the events for the selected form (Figure 6.13). Then in the Method Name
list (Figure 6.14), select the event for which you want to write a procedure.
Any events that already have an event procedure written appear in bold in
the list.

Notice in Figure 6.14 that there are many more events for forms than those
covered in this chapter.

Figure 6.13

Select the (FormName Events) entry to see the list of possible events for which to write a procedure.

R RN ae g R IR AboutBonl.vb [Design]” MainForm.vb [Design] SplashForm.vh [Ty

“T2 SummaryForm v{-ﬂ-’?{ﬂeclarat’m\s? -
E(General) %
i SummaryForm e

F (SummaryForm Events) b




262 ¥ I 8§ U A L E A S 1 €

Multiform Projects

Figure 6.14

elect the event from the Method Name list to create an empty event procedure.
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From the Properties Window in the Designer

You can select an event using the Properties window in the Form Designer.
Click on the form to show its properties in the Properties window and click on
the Events button (Figure 6.15) to display the available events (Figure 6.16).
The default event appears selected. but you can double-click any other
event to create its event procedure. You alzo can select a previously written
procedure from the drop-down list for any event. When you want to switch
the Properties window back to viewing properties, click on the Properties
button.

Figure 6.15

Properties bu'r.ton Evenls button
Perertl »* 0 X
Snrlumary rm siem.Windows.Forms -
A 1 | E

»

i (Applr(atlon Sett
¢ [DataBindings)
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AccessibleDescr
AccessibleMame
AccessibleRole  Default
Allowlrop Falze
AutoScaleMode Font
AutoScrall False

& AutoScrollMarg 0,0 -3

(Name)

Indicates the name used in code to
identify the object.

Click on the Events button in
the Properties window to see
the list of possible events for
which to write a procedure.
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Figaure 6.16

+ 0 x Double-click on the event to
create an empty event
procedure.
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Variables and Constants in Multiform Projects =

When you have multiple forms in a project, the scope, access level, and life-
time of the variables and constants become a little more complicated. If you
want module-level variables to be available in more than one form in a project,
you must declare them as Friend or Public, not as Private,

Example

Friend GrandTotalDecimal As Decimal

Scope

Chapter 3 defined scope as the area of the program that can “see” and “use”
the variable or constant. To expand the definition of scope for multiform proj-
ects: Scope is the set of statements that can access a variable or constant with-
out qualifying its name. For example, if a variable is declared as Friend or
Public in one form, another form can refer to that variable only by adding the
form name (qualifying the name).

Example
In BillingForm:

Friend GrandTotalDecimal As Decimal
In SummaryForm:

GrandTotalTextBox.Text = BillingForm.GrandTotalDecimal.ToString("C")
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Aceess Level

Access level specifies the permission required to make use of the variable or
constant. For example, the hands-on project for Chapter 5 used module-level
variables for the grand total and number of customers. Those variables were de-
clared as Private, so they were available only to the one form. If you want to
display the summary information on another form, which would look more pro-
fessional. you must allow the summary form permission to use the variables. To
make a variable available to other forms. you must use either Public or
Friend in place of Private. Use Friend to allow other forms in your project
to access the variable: use Public to allow all other programs to access the
variables (generally considered a poor practice).

Note: The true access level of Friend is the entire assembly, rather than
the entire project. An assembly can consist of multiple projects. In this text, all
applications consist of a single project, so it makes sense to think of Friend ac-
cess as projectwide.

By default, variables and constants are Private. You can use the following
keywords to set the access level of module-level variables:

Private Available only in the class (form) in which it is declared.

Friend Available to all classes (forms) in the assembly (project).
Public Available to all code in this project or any other.
Examples

Multiform Projects

Private RunningCountInteger As Integer ' Accessible only by this form.
Friend TotalDecimal As Decimal ' Accessible by all forms in this project.
Public DailyCountInteger As Integer ' Accessible by any code in any project.

You can use the access-level keywords only for module-level variables. Local
and block-level variables are declared inside a procedure and are always private.

Lifetime

Lifetime is the period of time that a variable or constant remains in existence.
Recall from Chapter 3 that local and block variables exist only as long as that
procedure executes and are re-created for each execution of the procedure.
Module and namespace variables exist as long as the application runs.

Siatie Variables

Another statement you can use to declare local and block-level variables is the
Static statement. Siatic variables retain their value for the life of the project.
rather than being reinitialized for each call to the procedure. If you need to re-
tain the value in a variable for multiple calls to a procedure, such as a running
count, declare it as Static. However if you need to use the variable in multi-
ple procedures, declare it at the module level. (Using a static local variable is
better than using a module-level variable because it is always best to keep the
scope of a variable as narrow as possible.)

The Static Statement—General Form

Static Identifier As DataType
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The format of the Static statement is the same as the format of the Dim state-
ment. However, Static statements can appear only inside procedures; Static
statements never appear at the module level.

The Static Statemeni—Examples

Static PersonCountInteger As Integer

Static ReportTotalDecimal As Decimal

You never use access-level qualifiers on static variables since all static vari-
ables are local.
Namespaces

A VB project is automatically assigned to a namespace, which defaults to the
name of the project. You can view and modify the project’s namespace, called
the root namespace, in the Project Designer (Figure 6.17).

Fignre 6.17

Change the project’s root namespace in the Project Designer.
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Declaration Summary for Variables and Constants
Keyword Loecation of Declaration Statement Lifetime Aceessibility
Dim Module level (outside of any As long as the form is All procedures in the class
procedure). loaded. {form).
Note: The default for D1M is the same
as for Private. The Private
keyword 1= preferred over DiMm.
Dim Inside a procedure but not inside a One execution of the Local to that procedure.
block such as If [ End If or procedure.
Try [/ End Try.
Dim Inside a block of code such as One execution of the Only the code within the block.
If | End IforTry / End Try. procedure.
Private Module level. As long as the form is All procedures in the class
loaded. {form).
Friend Module level. Ag long as any form in Any code in the project. To
the project is loaded. refer to it in any other form,
must qualify with form name:
FormName . VariableName.
Public Module level. As long as any form in Any code in any program.
the project is loaded. However, any references from
outside the form must be
qualified.
Const Module level {outside of any procedure). As long as the form is Any code in the form. (Const
loaded. is Private by default.)
Const Inside a procedure. As long as the form is Any code in the procedure.
loaded. (Behaves like a readﬂ:ml)' static
variable.)
Const Inside a block. Az long as the form is Any code in the block.

Friend Const

Static

Module level.

Inzide a procedure

loaded.

As long as the form is
loaded.

Az long as the form is
loaded.

{Behaves like a read-only static
wvariable.)

Any code in the project, but
any references from outside the

form must be qu.a]iﬁec].

Local to that procedure.

Guidelines for Declaring Variables and Constants

When you declare variables and constants, select the location of the declara-
tion carefully. These general guidelines will help you decide where to place

declarations:

1. Place all local declarations (Dim, Static) at the top of a procedure. Al-
though VB will accept declarations placed further down in the code,
such placement is considered a poor practice. Your code will be easier
to read. debug, modify, and maintain if you follow this guideline.

2. Use named constants for any value that doesn’t change during program
execution. It is far more clear to use named constants such as

MAXIMUM_RATE_Decimal and COMPANY_NAME_String than to
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place the values into your code; and if in the future the values must be
modified. having a constant name (at the top of your code) makes the task
much easier.

. Keep the scope of variables as narrow as possible. Don’t declare them

all to be module level for convenience. There are books full of horror
stories about strange program bugs popping up because the value of a
variable was changed in an unknown location.

. Consider making variables local if possible.
. If you need to keep the value of a variable for multiple executions of a

procedure, but don’t need the variable in any cther procedure, make it
Static.

. If you need to use a variable both in a procedure and also in a second

procedure called by the first procedure, declare the variable as local
and pass it as an argument. (Refer to “Passing Arguments to Proce-
dures” in Chapter 5.)

. If you need to use a variable in multiple procedures, such as to add to

the variable in one procedure and to display it in another, use Private
module-level variables.

. Finally, if you need to use the value of a variable in more than one form,

declare it as Friend.

sdback 6.1

For each of these situations, write the declaration statement and tell where it
should appear. Assume the project will have multiple forms.

1.

The number of calories in a gram of fat (nine) to use in the calculations
of a procedure.

. The name of the person with the highest score, which will be deter-

mined in one procedure and displayed in a label on a different form.
(The value must be retained for multiple executions of the procedure.)

. The name of the company (“Bab’s Bowling Service™), which will appear

in several forms.

. A total dollar amount to be calculated in one procedure of a form, added

to a grand total in a procedure of a second form. and formatted and dis-
plaved in a third form.

. A count of the number of persons entered using a single form. The

count will be used to help calculate an average in a second form.

. The formatted version of a dollar total, which will be displayed in a text

box in the next statement.

Running Your Program Outside the IDE

Every time that you create and run an application, the executable file is placed
in the project’s bin\Debug folder. You can move that .exe file to another com-
puter. place the file on the system desktop, or use it as a shortcut just like any
other application on your system. If you copy the executable file to another
system, you must make sure that the computer has the correct version of the
Microsoft .NET Framework. It is possible to download the framework for free
from the Microsoft Web site.

267
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You also may want to change the icon for your program. The default icon is
a standard window image. To change the icon to something more interesting,
open the Project Designer. On the Appilication tab. drop down the list for Icon
(Figure 6.18) and browse to find another file with an .ico extension. Many icon
files are in the Professional version of Visual Studio and in various folders in
Windows: a few are in the text StudentData. You must recompile (build) the
project again after setting the icon.

Multiform Projects

Fi!ure 6.18

Select a different icon for your project in the Project Designer.

Applicetion 7 —
- — Cerfigusetion: |NA - atfermy | NAA
Comgile
Desug Lezembly name! Root namecpace:
Chi§HandsOn ChiéHzndsOn
References
Apgplicabion type: fcor:
Resources | Windows Farms Apphication B’

Settings

Sasing | dssemblyinfarmation.. || View Windows Seftings |
My Bxtensions J] Enable apniication framewori

FRRIRY Windows application framework propeies

Publish 5

=l

| Enable XF visuel styles

Matke single instarice apolication

& O

Save My Settings on Shutdown
Authentication mode:
| Windews -
Shutdown mode
1Whenstampfoun cloges ]

Splash screen:

Servives Startup tormy [(Default lcon]
[BiingFerm =] M

| SplashGeresnl | ViewApplization Events

Your Hands-On Programming Example

Meodify the hands-on project from Chapter 5 to include multiple forms. This
version of the project requires four forms: BillingForm, AboutForm, Splash-
Form. and SummaryForm.

Note: Follow the instructions in Chapter 5, “Basing a New Project on an
Existing Project,” or Appendix C. “Copy and Move a Project.” to begin this
hands-on example.

s BillingForm: Use the BillingForm form from Chapter 5 with a few modifi-
cations to display output on new forms rather than in message boxes.
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¢  SummaryForm: Create a form with the appropriate labels and text boxes for
the summary information.

¢ AboutForm: Replace the MessageBox for the Help /About menu item from
Chapter 5 with a new form using the About Box template.

» SplashForm: Create a splash screen using the Splach Screen template.

Reviewing the Project Requirements from Chapter 5 For the BillingForm, the
user enters the number of items, selects the coffee type from radio buttons. and
selects the check box for taxable items. The price for each coffee is caleulated
according to these prices:

Cappuccine 2.00
Espresso 225
Latte 1.75
Iced (either) 2.50

The Caiculate Selection button calculates and displays the amount due for
each item, adds the current item to the order. and calculates and displays the
order information in text boxes. The Clear for Next item button clears the selec-
tions and amount for the single item.

The New Order menu item clears the bill for the current customer and adds
to the totals for the summary. The Summary menu item shows the summary form
that displays the total of all orders, the average sale amount per customer, and
the number of customers.

The Edit menu contains options that duplicate the Calculate and Clear but-
tons. The Font and Color options change the contents of the subtotal, tax, and
total text boxes.

The About selection on the Help menu displays the About box, which con-
tains information about the program.

File Edit Help
New Order Calculate Selection About
Summary Clear Item
EXit

Font...
color. ..

Planning the Project
Sketch the four forms (Figure 6.19). The users approve and sign off the forms
as meeting their needs.

Plan the Objects and Properties for the Billing Form See the hands-on exercise
for Chapter 5 for the objects and properties of BillingForm, which are un-
changed for this project.

Plan the Proceduses for the Billing Form  Moest of the procedures for Billing-
Form are unchanged from the project in Chapter 5. You must change the ac-
cessibility of the variables that must be displayed on the summary form: you

269
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FlEnre G6.19

The planning sketches of the forms for the hands-on programming example. a. the billing form; b. the summary form; c. the
splash form: and d. the About box.

BillingForm QuantityTextBox
-
Flle Edit Help
- Order Information L GroupBoxi
Quantity [i] Coffee Selections — ¢ # Grougﬁaxz
TaxCheckBox *[] Takeout? @ Cappucclino € CappuccinoRadloButton
O Espresso ¢ EeprescoRadioButton
o |Calculate | |Clear for &
CalculateButton () Latte ¢ LatteRadioButton
| ] O loed Latte ¢ IcedLatteRadioButton
ClearButton—"| |tem Amount O lced Cappuccine ¢ IcedCappuccinoRadioButton
(disabled)
1
temAmountTextBox B GroupBox3
SubTotal [ e SubTotalTextBox
Tax(if Takeout) [ ¢ TaxTextBox
Total | TotalTextBox
a. —1
SummaryForm
E’n K for Reading and Refreshment
TotalSales [ |[¢————1— TotalSalesTextBox
AverageSales [ e — 1 AverageSalesTextBox
Number of Customers [ |¢———1— NumberCustomersTextBox
Close |¢———— CloseButton
b.

also must change the variable used for the average (AverageDecimal) to a
module-level Friend variable.

Ohject Procedure Actions

Summary ToolStripMenultem Click If current order not added to totals
Call NewOrderToolStripMenultem_Click.
Calcalate the average (in a Friend variable).
Display the summary form,

AboutToolStripMenultem Click Display the About Box form.
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Figure 6.19

m

(continued )
E’n E for Reading and
@9@(\\" Refreshment
Yersion
L Copyright
i i |
Title
Verslon
Copyright
il
Description
OK
d,
Plan the Objects and Properties for the Summary Form
Objeet Property Setling
SummaryForm Name SummaryForm
Text R'nR Billi.ng Sul.nmary
AcceptButton CleseButton
Labell Name Labell
Text Total Sales
TotalSalesTextBox Name TotalSalesTextBox
ReadOnly Tue
TabStop False
Label2 Name Label2
Text Average Sales
AverageSalesTextBox Name AverageSalesTextBox
ReadOnly True
TabStop False
Label3 Name Label3
Text Number of Customers
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Object Property Seiting
NumberCustomersTextBox Name NumberCustomers TextBox
ReadOnly True
TabStop False
ClozeButton Name ClozeButton
Text &Clese

Plan the Procedures for the Summary Form

Object Procedure Actions
SummaryForm Activated Assign values from billing form 1o text boxes
CloseButton Click Close this form

Plan the Objects and Properties for the Splash Sereen Use the Splash Screen
template and consider changing the graphic. Fill in the Assembly Information in
the Project Designer so that the screen fields are filled when the form displays.

Plan the Procedures for the Splash Sereen If you use the Splash Screen tem-
plate, you don’t need to write any code for the form.

Plan the Objects and Properties for the About Box Use the About Box template
and consider changing the graphic. Fill in the Assembly Information in the
Project Designer so that the screen fields are filled when the form displays.

Plan the Procedures for the About Box If you use the About Box template, you
don’t need to write any code for the form.

Plan the Project Properties Changes

Splash Sereen Set to the name of your splash sereen form in the Project
Designer.

Assembly Information Fill in fields to display in the splash screen and the
About box.

Write the Project Follow the instructions in Chapter 5, “Basing a New Project
on an Existing Project.” or Appendix C, *Copy and Move a Project.” to base
this project on ChO5HandsOn. If you have not written Ch05HandsOn. do so
first before beginning this project.

Follow the sketches in Figure 6.19 to create the forms. Use the Splash
Screen and About Box templates. Figure 6.20 shows the completed forms.

#  Set the properties of each of the objects according to your plan.
= Write the code. Working from the pseudocode. write each procedure.

* Make sure to change the module-level variables needed for the summary
form to Friend access level. Move the declaration of AverageDecimal from
the local level to the module level.

e When you complete the code, use a variety of data to thoroughly test the
project.

Multiform Projects
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Figure 6.20

11 oo R Rendng Rt

Eile | Edit  Help

Drder Infomation

CQuantty |_ Cofiee Selectiors
] Takeout? 0! Cappuceing
_ Expresto
) leed Latte
"3 Iced Coppuecino

tem Amount

The completed forms for the
hands-on programming
example. a. the billing form;
6. the summary form: ¢. the
splash screen: and d. the About
box.

R 'n R for Reading and Refreshment

R 'n R for Reading
and Refreshment

Vermion 1.00

Copwight ©2010

About R ' A for Reading and Refreshirer: ﬂ

ChiEHandsOn

Version 1000

Copyright S 2010

R'n Rifor Readng and Refesment

Calculste sales for R'n 7 For Readng and -
Flefesbement
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The Project Coding Solution

BillingForm

'Program Name: ChO&Hands0On

'Programmer: Bradley/Millspaugh

'Date: June 2010

'Description: This project calculates the amount due
1

based on the customer selection

and accumulates summary data for the day.
Incorporates menus and common dialog boxes,

which allow the user to change the font and

color of controls.

This version of the project includes a splash form,
a summary form, and an About box form.

‘Folder: ChO8HandsOn

'Form: BillingForm

1
1
1
1
1

Public Class BillingForm
' Declare projectwide variables.
Friend GrandTotalDecimal, AverageDecimal As Decimal
Friend CustomerCountInteger As Integer

' Declare module-level variables.
Private SubTotalDecimal, TotalDecimal As Decimal

' Declare constants.

Const TAX_RATE Decimal As Decimal = 0.08D
Const CAPPUCCINO PRICE_ Decimal As Decimal = 2D
Const ESPRESSO PRICE Decimal As Decimal = 2.25D
Const LATTE_PRICE Decimal As Decimal = 1.75D
Const ICED PRICE Decimal As Decimal = 2.5D

Private Sub CalculateButton_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles CalculateButton.Click,
CalculateSelectionToolStripMenultem.Click

' Calculate and display the current amounts and add to totals.
Dim PriceDecimal, TaxDecimal, ItemAmountDecimal As Decimal
Dim QuantityInteger As Integer

' Find the price.

If CappuccinoRadioButton.Checked Then
PriceDecimal = CAPPUCCINO_PRICE_Decimal

Elself EspressoRadioButton.Checked Then
PriceDecimal = ESPRESSO_PRICE_Decimal

Elself LatteRadioButton.Checked Then
PriceDecimal = LATTE_PRICE_Decimal

Elself IcedCappuccinoRadioButton.Checked Or

IcedLatteRadioButton.Checked Then

PriceDecimal = ICED PRICE Decimal

End If

' Calculate the extended price and add to order total.
Try
QuantityInteger = Integer.Parse (QuantityTextBox.Text)
ItemAmountDecimal = PriceDecimal * QuantityInteger
SubTotalDecimal += ItemAmountDecimal
If TaxCheckBox.Checked Then
' Call a function procedure.
TaxDecimal = FindTax(SubTotalDecimal)
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Else
TaxDecimal = 0

End If
TotalDecimal = SubTotalDecimal + TaxDecimal
ItemAmountTextBox.Text = ItemAmountDecimal.ToString("C")
SubTotalTextBox.Text = SubTotalDecimal.ToString("N")
TaxTextBox.Text = TaxDecimal.ToString("N")
TotalTextBox.Text = TotalDecimal.ToString("C")
' Allow change for new order only.
TaxCheckBox.Enabled = False
' Allow Clear after an order is begun.
ClearButton.Enabled = True
ClearItemToolStripMenultem.Enabled = True
NewOrderToolStripMenultem.Enabled = True

Catch QuantityExceptiocn As FormatException
MessageBox.Show("Quantity must be numeric.", "Data entry error®,

MessageBoxButtons.0K, MessageBoxIcon.Information)

With QuantityTextBox

.Focus()
.SelectAll()
End With
End Try
End Sub

Private Function FindTax(ByVal AmountDecimal As Decimal) As Decimal
' Calculate the sales tax.

Return AmountDecimal * TAX RATE Decimal
End Function

Private Sub ClearButton_ Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles ClearButton.Click,
ClearItemToolStripMenultem.Click

' Clear the appropriate controls.

CappuccinoRadicButton.Checked = True
ItemAmountTextBox.Clear()
With QuantityTextBox
.Clear()
.Focus ()
End With
End Sub

Private Sub NewOrderToolStripMenultem Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles NewOrderToolStripMenultem.Click
' Clear the current order and add to the totals.
Dim ResponseDialogResult As DialogResult
Dim MessageString As String

' Confirm clear of the current order.

MessageString = "Clear the current order figures?"

ResponseDialogResult = MessageBox.Show(MessageString, "Clear Order”,
MessageBoxButtons.YesNo, MessageBoxIcon.Question,
MessageBoxDefaultButton.Button2)

If ResponseDialogResult = DialogResul:.Yes Then
' User said Yes; clear the screen fields.
ClearButton Click(sender, e)
SubTotalTextBox.Text = ""

TaxTextBox.Text = "*
TotalTextBox.Text = "*°



276 v i s &k B A S 1 € Mubtiform Projects

' Add to the totals only if not a new order/customer.
If SubTotalDecimal <> O Then
GrandTotalDecimal += TotalDecimel
CustomerCountInteger += 1
' Reset totals for the next customer.
SubTotalDecimal = 0
TotalDecimal = 0
End If

' Clear the appropriate display items and enable the check box.
With TaxCheckBox
.Enabled = True
.Checked = False
End With
ClearButton.Enabled = False
ClearltemToolStripMenultem.Enabled = False
NewOrderToolStripMenultem.Enabled = False
End If
End Sub

Private Sub SummaryToolStripMenultem Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles SummaryToolStripMenultem.Click
' Calculate the average and display the totals.
Dim MessageString As String

If TotalDecimal <> O Then
' Make sure the last order is counted.
NewOrderToolStripMenultem Click(sender, e)
' Pass incoming arguments to the called procedure.
End If

If CustomerCountInteger > 0 Then
' Calculate the average.
AverageDecimal = GrandTotalDecimal / CustomerCountInteger
SummaryForm.ShowDialog()

Else
MessageString = "No sales data to summarize."
MessageBox.Show(MessageString, "Coffee Sales Summary", MessageBoxButtons.OK,

MessageBoxIcon.Information)
End If
End Sub

Private Sub ExitToolStripMenuItem Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles ExitToolStripMenultem.Click
' Terminate the project.

Me.Close()
End Sub

Private Sub AboutToolStripMenuItem_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles AboutToolStripMenultem.Click
' Display the About Box form.

AboutBox1.ShowDialog()
End Sub

Private Sub FontToolStripMenultem Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles FontToolStripMenultem.Click
" Allow the user to select a new font for the summary totals.

With FontDialogi
.Font = Me.SubTotalTextBox.Font
.ShowDialog()
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SubTotalTextBox.Font = .Font
TaxTextBox.Font = .Font
TotalTextBox.Font = .Font
End With
End Sub

Private Sub ColorToolStripMenultem Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles ColorToolStripMenultem.Click
' Allow the user to select a new color for the summary totals.

With ColorDialogt
.Color = SubTotalTextBox.ForeColor
.ShowDialog()
SubTotalTextBox.ForeColor = .Color
TaxTextBox.ForeColor = .Color
TotalTextBox.ForeColor = .Color

End With

End Sub
End Class

SummaryForm

'Program Name: ChoéHandsOn

'Programmer: Bradley/Millspaugh
‘Date: June 2010
‘Description: This project calculates the amount due

: based on the customer selection

; and accumulates summary data for the day.

: Incorporates menus and common dialog boxes,
g which allow the user to change the font and
! color of controls.

J This form displays the summary totals.
'Folder: Ch06HandsOn

'Form: SummaryForm

Public Class SummaryForm

Private Sub SummaryForm Activated(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles MyBase.Activated
' Get the data.

TotalSalesTextBox.Text = BillingForm.GrandTotalDecimal.ToString("c")

AverageSalesTextBox.Text = BillingForm.AverageDecimal.ToString("C")

NumbercustomersTextBox.Text = BillingForm.CustomercountInteger.ToString()
End Sub

Private Sub CloseButton Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles CloseButton.Click
' Close this summary form.

Me.Hide()
End Sub
End Class

SplashSereen
Note: All of the code is generated by the template.

About Box
Note: All of the About Box code is generated by the template,
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. Projects may need more than one form: there is virtually no limit to the

number of forms that can be used within a single project.

. Forms used for one project can be added to another project. Forms also can

be removed from a project.

. An About box. which typically contains information about the version of an

application and the programmer and copyrights. may be created by adding
anew form. VB has an About Box template form that you can use to create
an About box.

. A splash screen may be displayed while a program loads. VB provides a

Splash Screen template that you can use to create a new splash screen form.

. Both the Splash Sereen and About Box templates automatically insert in-

formation that you can enter in the Assembly Information dialog box.
The show (modeless) and ShowDialog (modal) methods are used to display
a form on the screen.

. A form displayed as modal requires a response from the user; it must be

closed or unloaded before any execution continues. When a form is displayed
as modeless, the user can switch to another form withoul closing the form.

. The Form.Hide method hides the form but keeps it loaded in memory; the

Form. Close method removes a modeless form from memory: the Form. Close
method for a modal form actually hides the form rather than closing it.

. The Form.Load event occurs once for each loaded form; the Form.

Activated evenl can occur mulliple times—each lime the form is shown.

. You can write event procedures for any of the form’s events.
. Variables that are visible to all forms in a project are declared using the keyword

Friend. The Private keyword sets the access level to the current form, and the
Public keyword makes the variable available 1o all classes in all programs.

. To refer to a Friend variable in a different form, use the form name, a pe-

riod, and the variable name.

Variables declared with the keyword Static retain their values for multi-
ple calls to the procedure in which they are declared. Static variables are
local or block-level.

. Each project has a default namespace. called the root namespace. You can

change the root namespace for a VB project in the Project Designer. which
you display either by double-clicking My Project in the Solution Explorer or
selecting Project / ProjectName Properties.

. You can run a project ouiside the VS [DE by moving and running the exe file.

The target machine must have the correct version of the NET Framework
installed.

Mult J«}nﬂ Pru;'r:u’a
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I{t‘_\ Tt‘ rmes

access level 264 Private 264

About box 253 Public 264

assembly information 255 scope 263

Friend 264 Show method 259

Hide method 260 ShowDialog method 259
modal 259 splash screen 256
modeless 259 startup form 250
namespace 265 Static 264

Review Questions

. List some of the items generally found in an About box.

. What is the purpose of a splash screen?

. What is the term used for the first form to display in a project?

. How can you choose a different form as the startup form after the project
has been created?

. Explain how to include an existing form in a new project.

. What is the assembly information? How can you change the information?
How can you use the information?

. Explain the difference hetween modal and modeles:.

. How does the Show method differ from the ShowDizlog method?

. Explain when the form’s Load event and Activated event occur. In which
evenl! procedure should you place code to initialize screen fields? [s the
answer always Lthe same?

10. Explain the differences between Public, Private, and Friend access

Lo ]

o

O 00 =~

levels.
11. What is a static variable? When would it be useful?
12. How can you run a compiled VB program oulside the Visual Studio IDE?

Programming Exercises

Note: For help in basing a new project on an existing project, see “Copy and
Move a Project” in Appendix C.

6.1 Modify Programming Exercise 5.5 (the flag viewer) to include a splash
screen and an About box.

Menus
Eile country Display Help
Exit United States Title Ahout
Canada Country Name
Japan Programmer
Mexico

6.2 Create a project that will produce a summary of ths amounts due for Pat’s
Auto Repair Shop. Display a splash screen first: then display the main form.
which has only the menus. If you wish. vou can add a graphie to the form.
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Main Form Menus
File Process Help
Exit Job Information About

Job Information
The Job Information menu item will display the Job Information form.

Job Information Form The Job Information form must have text hoxes
for the user to enter the job number, customer name, amount charged for
parts, and the hours of labor. Include labels and text boxes for Parts.
Labor, Subtotal, Sales Tax, and Total.

Include buttons for Caleulate, Clear. and OK.

The Calculate button finds the charges and displays them in controls.
The tax rate and the hourly labor charge should be set up as named con-
stants so that they can be easily modified if either changes. Current
charges are $50 per hour for labor and 8 percent (.08) for the sales tax
rate. Sales tax is charged only on parts. not on labor.

The Clear button clears the text boxes and resets the focus in the first
text box.

The OK button closes the Job Information form and displays the main
form.

Modify Programming Exercise 6.2 so that summary information is main-
tained for the total dollar amount for parts. labor, sales tax, and total for
all customers.

Add a Summary menu item under the Process menu with a separator

bar between the two menu items. When the user selects the Summary
menu item, display the summary information in a Summary form. The
Summary form should have an OK button that closes the Summary form
and returns the user to the main form.
A battle is raging over the comparative taste of Prune Punch and Apple
Ade. Each taste tester rates the two drinks on a scale of 1 to 10 (10 being
best). The proof of the superiority of one over the other will be the aver-
age score for the two drinks.

Display a splash screen and then the main form. The main form has
only the menus; you can add a graphic if you wish.

Main Form Menus

Eile Help
New Tester About
Summary
Exit

New Tester Menu Item
The New Tester menu item displays a form that inputs the test results for
each drink. The form contains an OK button and a Close button.

When the user clicks the OK button, add the score for each type of
drink to the drink’s total, clear the text boxes, and reset the focus. Leave
the form on the screen in case the next tester is ready lo enter scores. If
either score is blank when the OK button is pressed. display a message in
a message box and reset the focus to the box for the missing data.

Multiform Progects
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The Close button retums to the main form without performing any cal-
culation.

Summary Menu [tem

The Summary item displays a form that contains the current results of the
taste test. It should display the winner, the total number of taste testers,
and the average rating for each drink. The form containg an OK button
that returns to the main form. (The user will be able to display the sum-
mary at any time and as often as desired.)

About Box

The About box should display information about the program and the pro-
grammer. Include an OK button that returns the user to the main form.
Modify Programming Exercise 5.1 (piecework pay) to add a Splash form,
an About hox. and a Summary form. Add a slogan and a logo that the user
can hide or display from menu choices on the main form.

Splash Form

The Splash form must appear when the project begins execution. It
should display the project name. programmer name, and at least one
graphic.

About Box

The About box should have the program name, version number, and pro-
grammer name, as well as a graphic and an OK button. It must be dis-
played as modal.

Summary Form

The Summary form should display the summary information. Note that in
Chapter 5 the summary information was displayed in a message box. You
must remove the message box and display the summary information only
on the Summary form.

Slogan and Logo

Make up a slogan for the company. such as “We're Number One” or “We
Do Chicken Right.” For the logo. you can use an icon or any graphic you
have available, or create one yourself with a draw or paint program.

The Siogan and Loge menu choices must toggle and display a check
mark when selected. ['or example, when the slogan is displayed. the
Slogan menu item is checked. If the user selects the Slogan command
again. hide the slogan and uncheck the menu item. The Siogan and Logo
commands operate independently: that is. the user may select either,
both, or neither item.

When the project begins, the slogan and loge must both be displayed
on the main form and their menu items appear checked.

281
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Case Studies

VB Mall Order I

Modify the VB Mail Order project from Chapter 5 to
include a splash screen, an About box, and a summary
form. Include an image on both the Splash form and
the About box.

VB Auto Center I

Create a project that uses four forms. Add the form  Main Form Menus

from the Chapter 5 VB Aulo case study and create a :

:;mn f;m]. ‘tl;li)lash fcri‘aen. &3;’1(1 :1[: :-I::Ol;l bnxl. ’ E;:;ut sale Eg;‘;or‘ y H;égut
Main Form: The main _innn should display a large la- Exit Eont. ..

bel with the words: “Valley Boulevard Auto Center -

Meeting all your vehicle's needs” and appropriate
image(s).

The Color and Font items should allow the user to
change the large label on the form.

The Input Sale item should display the form from
Chapter 5.

Video Bonanza I

Modity the Video Bonanza project from Chapter 5 to
separate the project into multiple forms. Include a
summary form. a splash screen, and an About box.

Very Very Boards I

Modify the Very Very Boards project from Chapter 5 to
separate the project into multiple forms. Include a
summary form. a splash screen, and an About box.



Lists, Loops, and
Printing

at the completion of this ehapter. you will be able to ...

1. Create and use list boxes and combo hoxes.
2. Differentiate among the available types of combe boxes.

2. Enter items into list boxes using the [tems collection in the Properties

window.
f. Add and remove items in a list at run time,
5. Determine which item in a list is selected.

6. Use the ltems.Count property to determine the number of items in a

list.
7. Display a selected item from a list.
. Use Do/ Loops and For /Next statements to iterate through a loop.
. Terminate a loop with the Exit statement.
1®. Skip to the next iteration of a loop by using the Continue statement.

1 1. Send information to the printer or the Print Preview window using the

| ,“‘ PrintDocument class.
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Often you will want to offer the user a list of items from which to choose, which
can both simplify data entry and eliminate errors. You can use the Windows
ListBox and ComboBox controls to display lists on a form. You may choose to
add items to a list during design time. during run time, or perhaps a combina-
tion of the two. Several styles of list boxes are available; the style you use iz de-
termined by design and space considerations as well as by whether you will
allow users to add items to the list.

List Boxes and Combo Boxes

Both list boxes and combo boxes allow you to have a list of items from which the
user can make a selection. Figure 7.1 shows the toolbox tools for creating the
controls: Figure 7.2 shows several types of list boxes and combo boxes. includ-
ing simple list boxes, simple combo boxes, drop-down combo boxes,
and drop-down lists. The list boxes on the left of the form in Figure 7.2 are all
created with the list box tool; the boxes on the right of the form are created with
the combo box tool. Notice the three distinct styles of combo boxes.

ListBox conirols and ComboBox conirels have most of the same prop-
erties and operate in a similar fashion. One exception is that a combo box con-
trol has a DropDownStyle property, which determines whether or not the list
box also has a text box for user entry and whether or not the list will drop down
(vefer to Figure 7.2).

List boxes and combo boxes have a great feature. It the box is too small to
display all the items in the list. a scroll bar automatically appears. You do not
have to be concerned with the location of the scroll box in the scroll bar: the
serolling is handled antomatically.

When you add a list control to a form. choose the style according to the
space you have available and how you want the box to operate. Do you want the
user to select from an existing list? If so. use a simple list box or a drop-down
list (ComboBox DropDownStyle = DropDownlList). Do you want the user to be
able to type a new entry if necessary? In this case, use one of the two styles with

Lists, Loops, and Printing

Figure 7.1

*

[ All Windows Forms
4 Common Controls

R Pointer
[ Button =
[¥]  CheckBox
[EZ  Checkedlist3ox
ComboBox | »F8 ComboBox
7 DateTimePicker
A Labkel
A LinkLabel
ListBox 5 ListBox

0 ListView

[#-|  MaskedTextBox

FF]  MonthCalendar

%= Motifylcon -

Use the ListBozx tool and
ComboBox tool to create list
boxes and combo boxes on your
forms.
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Fignre e

Various styles of list boxes and combo boxes.

' —_—

sl List Boxes and Comba Boxes j =) (2] f

/leananas &
d IOrange Juice

List boxes <?: |S0da -

Cantaloupe
Cherries
Kiwi
Peaches
Plums
Strawberries

an added text box: the drop-down combo box (DropDownStyle = DropDown) or
the simple combo box (DropDownStyle = Simple).

At design time, the behavior of list boxes and combo boxes differs. For list
boxes. the designer displays the Name property in the control: for combo boxes,
the Text property displays, which is blank by default. Don’t spend any time try-
ing to make a list box appear empty during design time: the box will appear
empty at run time. Combo boxes have a Text property, which you can set at de-
sign time if you wish. List boxes also have a Text property, but you can access
it only at tun time.

The Items Collection

The list of items that displays in a list box or combo box is a collection.
Collections are objects that have properties and methods to allow you to add
items, remove items, refer to individual elements. count the items. and clear
the collection. In the sections that follow, you will learn to maintain and refer to
the Items collection.

You can refer to the items in a collection by an index, which is zero based.
For example, if a collection holds 10 items, the indexes to refer to the items
range from O to 9. To refer to the first item in the Items collection, use ltems(0).

Filling a List

You can use several methods to fill the Items collection of a list box and combo
box. If you know the list contents at design time and the list never changes. you
can define the Items collection in the Properties window. If you must add
items to the list during program execution, you will use the Items.Add or
Items.Insert method in an event procedure. In Chapter 11 you will learn to

Chicken - —
Turkey

Drop-down comba
box {User can type in
text box at the top.}
Simple combo box
{User can type in
text box at the lop.']

Drop-down list

(No text box at top:
user cannot tvpe new
text at run time.)
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fill a list from a data file on disk. This technique allows the list contents to vary
from one run to the next.

Using the Properties Window

The Items property. which is a collection, holds the list of items tor a list box
or combo box. To define the Items collection at design time, select the control
and scroll the Properties window to the Items property (Figure 7.3). Click on
the ellipses button to open the String Collection Editor (Figure 7.4) and type
your list items, ending each line with the Enter key. Click OK when finished.
You can open the editor again to modify the list, if you wish.

Figure 7.3

Properties v 13X Select the Items property of a

FruitListBox System \Windows.Forms.Li » tist box to enter the list items.

=
Integralbeight True -
Tembeight 14

{Collection) [.tk__ Open the String

 Location 57.142 Collection Editor
Locked False by elicking here
i Margin 2 e

& MadmumSize 0,0

s MinimumSize 0,0
Maodifiers Public
MultiCokimn  Falke
RightToleft No
SerallAhwavsiisi False =

Items

The iteme in the list box

T

Figure 7.4

s — In the String Collection Eelitor
Sl ] - that apers. type el list ttem
Entar the strings in the cellsction (ene per ling): a.ndpress Enter to goto the

Cantaloupe - next line.
Cherries

Plurrs
Strawh :rriﬁ_l

Using the liems, Add Method

To add an item to a list at run time, use the Items.Add method. You can
choose to add a variable, a constant. the contents of the text box at the top of a
combo box, or the Text property of another control.
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The Items. Add Method—General Form

Object.Items.Add (ItemValue)

ItemValue is the string value to add to the list. If the value is a string literal. en-
close it in quotation marks.

The new item generally goes at the end of the list. However, you can alter
the placement by setting the control’s Sorted property to True. Then the new
item will be placed alphabetically in the list.

The Iems. Add Method—FExamples

SchoolsListBox.Items.Add("Harvard")
SchoolsListBox.Items.Add("Stanford")
SchoolsListBox.Items.Add(SchoolsTextBox.Text)
MajorsComboBox.Items.Add(MajorsComboBox.Text)
MajorsComboBox.Items.Add (MajorString)

sajdue Xy

When the user types a new value in the text box portion of a combo box, that
item is not automatically added to the list. If you want to add the newly entered
text to the list, use the Items .Add method:

CoffeeComboBox. Items.Add(CoffeeComboBox.Text)
or the preferable form:
With CoffeeComboBox
Items.Add(.Text)
End With

You also can add the contents of a text box to a list box.

SchoolsListBox.Items.Add(SchoolTextBox.Text)

Using the Iems.Insert Method

You can choose the location for a new item added to the list. In the
Items.Insert method. you specify the index position for the new item.

The Items.Insert Method—General Form

iy

4

Object.ltems.Insert(IndexPosition, ItemValue)

R0
[ﬂ.ia‘l:n'r

The index position is zero based. To insert a new item in the first position. use
index position = 0.

The Items.Insert Method—Examples

SchoolsListBox.Items.Insert(0, "Harvard")

MajorsComboBox.Items.Insert(1, MajorsComboBox.Text)

sapdmmxy
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If you choose the index position of an item using the Insert method, do not set
the list control’s Sorted property to True. A sorted list is always sorted into al-
phabetic order. regardless of any other order that you request.

The SelectedIndex Property

When a project is running and the user selects (highlights) an item from the
list, the index number of that item is stored in the SelectedIndex property
of the list box. Recall that the index of the first item in the list is 0. If no list
item is selected. the SelectedIndex property is set to negative 1 (—1).

You can use the SelectedIndex property to select an item in the list or de-
select all items in code.

Examples

' Belect the fourth item in list.
CoffeeTypesListBox.SelectedIndex

1]
w

' Deselect all items in list.
CoffeeTypesListBox.SelectedIndex

1
|
-

The Liems.Count Property

You can use the Count property of the ltems collection to determine the num-
ber of items in the list. We will use the [tems.Count property later in this
chapter to process each element in the list. ltems.Count is also handy when you
need to display the count at some point in your project.

Remember: ltems.Count is always one more than the highest possible Se-
lectedIndex, since the indexes begin with 0. For example, if there are five items
in a list, Items.Count is 5 and the highest index is 4 (Figure 7.5).

Lists, Loops, and Printing

Figure 7.5

Items.SelectedIndex Items.Count = 5
(0) Harvard
1) Stanford
(2) University of California
3 Miami University
4) University of New York

Examples

TotalltemsInteger = ItemsListBox.Items.Count
MessageBox.Show("The number of items in the list is " &
ItemsListBox.Items.Count.ToString())

Referencing the Items Collection

If you need to display one item from a list, you can refer to one element of the
Items collection. The Items collection of a list box or combo box holds the text
of all list elements. You specify which element you want by including an index.

For a list of five items. the
indexes range from 0 to 4.
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This technicue can be useful if you need to display a list item in a label or on
another form. Later in this chapter we will use the ltems property to send the
contents of the list box to the printer.

Using the liems Collection—CGeneral Form

i)

)
o

praono;

Object.Items (IndexPosition) [ = Value]

wao g

The index of the first list element is 0, so the highest index is Items.Count — 1.
Note: If you use an IndexPosition less than O or greater than Items.Count
—1. an exception will be thrown.
You can retrieve the value of a list element or set an element to a new value.

Using the liems Collection—Examples

SchoolslListBox.Items(5) = "University of California"
MajorLabel.Text = MajorsComboBox.Items(IndexInteger)
SelectedMajorLabel.Text = MajorsComboBox.Items(MajorsComboBox.SelectedIndex) .ToString()
SelectedMajorlabel .Text = MajorsComboBox.Text

sajdwmxy

To refer to the currently selected element of a list, you can combine the Items
property and the SelectedIndex property:

SelectedFlavorString = FlavorListBox.Items(FlavorListBox.SelectedIndex).ToString()

Notice the use of ToString in the previous example. When you refer to the
Text property of a list box or combo box. the Text of the currently selected list
item displays. But the elements in a list are actually objects, so when you refer
to one element in the Items collection. you must convert to string.

You can retrieve the selected list item by referring to the Text property of
the control:

SelectedMajorLabel.Text = MajorsComboBox.Text

Note: If you assign a value to a particular item. you replace the previous
contents of that position. For example,

SchoolsListBox.Items(0) = "My School"

places “My School™ into the first position, replacing whatever was there already.
It does not insert the item into the list or increase the value in Items.Count.

Removing an [tem from a List

You can remove individual items from a list either by specifying the index of the
item or the text of the item. Use the Items.RemoveAt method to remove an item
by index and the Items.Remove method to remove by specifving the text.

The hems. RemoveAt Method—General Form

Object.Items.RemoveAt (IndexPosition)

[Bdomay




sapdurexyy

|BaaDe)y

sopdurexy

RATY |
[Baamas

290 v 1 8§ U A L BB A S 1 € Lists. Loops. and Printing

The index is required; it specifies which element to remove. The index of the first
list element is 0, and the index of the last element is Items.Count — 1. If you
specify an invalid index, the system throws an IndexOutOfRange exception.

The ltems.Remove At Method—Examples

' Remove the first name from the list.
NamesListBox.Items.RemoveAt(0)
' Remove the item in position IndexInteger.

SchoolsComboBox.Items.RemoveAt (IndexInteger)
' Remove the currently selected item.
CoffeeComboBox.Items.RemoveAt (CoffeeComboBox.SelectedIndex)

The Items. Remove Method—General Form

Object.Items.Remove(TextString)

The Items.Remove method looks for the specified string in the [tems collec-
tion. If the string is found, it is removed: however. if it is not found. no excep-
tion is generated.

The hems.Remove Methad—Examples

' Remove the specified item.
NamesListBox.Items.Remove("My School")
' Remove the matching item.

SchoolsComboBox.Items.Remove(SchoolTextBox.Text)
' Remove the currently selected item.
CoffeeComboBox.Items.Remove (CoffeeComboBox.Text)

When you remove the currently selected item using either the RemoveAt or Re-
move method. make your code more efficient and easier to read by using the
With statement.

With CoffeeComboBox
If .SelectedIndex <> —1 Then
.Items.RemoveAt (.SelectedIndex) ' Remove by Index.
‘. Items.Remove(.Text) ' Alternate — remove by Text.
Else
MessageBox.Show("First select the coffee to remove."', "No Selection Made",
MessageBoxButtons.0K, MessageBoxIcon.Exclamation)
End If
End With

Clearing a List

In addition to removing individual items at run time. you also can clear all items
from a list. Use the Items.Clear method to empty a combo box or list box.

The Items.Clear Method—General Form

Object.Items.Clear()
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The Clear Method—Examples

SchoolsListBox.Items.Clear()

MajorsComboBox.Items.Clear()

sajdwmxy

' Confirm clearing the majors list.
Dim ResponseDialogResult As DialogResult

ResponseDialogResult = MessageBox.Show("Clear the majors list?", "Clear Majors List",
MessageBoxButtons.YesNo, MessageBoxIcon.Question)

If ResponseDialogResult = DialogResult.Yes Then
MajorsComboBox.Items.Clear()
End If

Lizst Box and Combo Bex Events

Later in the chapter we will perform actions in event procedures for events of

list boxes and combo boxes. Some useful events are the SelectedIndexChanged.
TextChanged. Enter, and Leave. - TIP

Note: Although we haven't used these events up until this point. many 15 write a procedure for an event
other controls have similar events. For example. you can code event procedures  jhat jsn't the default event, you can-
for the Enter, Leave. and TextChanged events of text boxes. not just doubleclick the control. In-
stead, in the Properties window,
click the Events button, and then
doubleclick the event nome. The
Editor will create the procedure
The Enter Evemt header for you. m

The TextChanged Evemt
As the user types text into the text box portion of a combo box, the TextChanged
event occurs. Each keystroke generates another TextChanged event.

When a control receives the focus, an Enter event occurs. As the user tabs from
control to control, an Enter event fires for each control. Later you will learn to
make any existing text appear selected when the user tabs to a text box or the
text portion of a combo box.

The Leave Event
You can also write code for the Leave event of a control. When the user tabhs
from one control to another, the Leave event is triggered as the control loses fo-

cus, before the Enter event of the next control. Programmers often use Leave
event procedures to validate input data.

b & Feedback 7.1

Describe the purpose of each of the following methods or properties for a list
box or combo box control.

. Sorted

. SelectedIndex

. Items
DropDownStyle
Items.Count
Items.Add
Items.Insert
Items.Clear

. Items.RemoveAt
. Items.Remove

—

SOoRN U Rw

—
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Do/Loops |

Until now, there has been no way to repeat the same steps in a procedure with-
out calling them a second time. The computer is capable of repeating a group
of instructions many times without calling the procedure for each new set of
data. The process of repeating a series of instructions is called loeping. The
group of repeated instructions is called a loop. An iteration is a single execu-
tion of the statement(s) in the loop. In this section, you will learn about the
Do/Loop. Later in this chapter. you will learn about another type of loop—a
For/Next loop.

A Do/Loop terminates based on a condition that you specify. Execution of
a Do/Loop continues while the condition is True or until the condition is True.
You can choose to place the condition at the top or the bottom of the loop.

Align the Do and Loop statements with each other and indent the lines of
code to be repeated in between.

The Do and Loop Statements—General Form

-
% Do {While | Until} Condition
E‘ ' Statements in IOOD.
.'-.’JI
3 Loop
g

or

Do

' Statements in 100,0.
Loop {While | Until} Condition

The first form of the Do/Loop tests for completion at the top of the loop. With
this type of loop. also called a pretest or entry test. the statements inside the
loop may never be executed if the terminating condition is True the first time it
is tested.

Example

TotallInteger = 0
Do Until Totallnteger = 0

! These statements in loop will never execute.
Loop

Because Totallnteger is O the first time the condition is tested, the condi-
tion is True and the statements inside the loop will not execute. Control will
pass to the statement following the Loop statement.

The second form of the Do/Loop tests for completion at the bottom of the
loop, which means that the statements inside the loop will always be executed
at least once. This form of loop is sometimes called a posttest or exit test.
Changing the example to a posttest, you can see the difference.
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Totallnteger = 0
Do
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' Statements in Loop will execute at least once.

Loop Until Totallnteger = 0

In this case the statements inside the loop will be executed at least
once. Assuming the value for Totallnteger does not change inside the loop,
the condition (Totallnteger = 0) will be True the first time it is tested and
control will pass to the first statement following the Loop statement. Figure 7.6
shows UML action diagrams of pretest and posttest loops, using both While

and Until.

FlElll‘(" 7.6

UML action diagrams of pretest (entry ) and posttest (exit) loops,

Pretest
Do While
(Entry test)

[Loop condition False] * [Loop condition True]

N
i Statements in Loop

Loop Complete

Postiest
Loop While
(Exit test)

Statements in Loop '

[Loop condition False] [Loop condition True]

d/ N

Loop Complete

Pretest
Do Until

(Ent ri test)

[Loop condition True] k [Loop condition False]
v

Statements in Loop

Loop Complete

Posttest
Loop Until
(Exit test)

' Statements in Loop '

[Loop condition True] K [Loop condition False]
N

v

Loop Complete
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The Do and Loop Siatements—Examples

Lists. Loops. and Printing

Do Until ItemIndexInteger = ItemsListBox.Items.Count — 1
' Statements in loop.

Loop

Do While AmountDecimal >= 10D And AmountDecimal <= 20D
' Statements in loop.

Loop

Do
' Statements in loop.
Loop Until TotalInteger < 0

The Boolean Data Type Revisited

In Chapter 2 you learned to set and test True and False Boolean values.
You will find Boolean variables very useful when setting and testing condi-
tions for a loop. You can set a Boolean variable to True when a specific
circumstance occurs and then write a loop condition to continue until the
variable is True.

An example of using a Boolean variable is when you want to search through
a list for a specific value. The item may or may not be found. and you want to
quit looking when a match is found.

Using a Boolean variable is usually a three-step process. First you must di-
mension a variable and set its initial value (or use the default VB setting of
False). Then, when a particular situation occurs. you set the variable to True. A
loop condition can then check for True.

Dim ItemFoundBoolean as Boolean = False
Do Until ItemFoundBoolean ' Checks for True.

A Boolean variable is always in one of two states: True or False. Many pro-
grammers refer to Boolean variables as switches or flags. Most switches have
two states—on or off; flags are considered either up or down.

Using a Do/Loop with a List Box

This small example combines a Boolean variable with a Do/Loop. Inside the
loop. each element of the list is compared to NewltemTextBox. Text for a match.
The loop will terminate when a match is found or when all elements have been
tested. Follow through the logic to see what happens when there is a match.
when there isn't a match, when the match occurs on the first list element. and
when the match occurs on the last list element.

Private Sub FindButton_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles FindButton.Click
' Look for a match between text box and list items.
Dim ItemFoundBoolean As Boolean False
Dim ItemIndexInteger As Integer‘ 0

imon
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Do Until ItemFoundBoolean Or ItemIndexInteger = ItemsListBox.Items.Count
If NewItemTextBox.Text = ItemsListBox.Items(ItemIndexInteger).ToString() Then
ItemFoundBoolean = True ' A match was found.
Else
ItemIndexInteger += 1
End If
Loop

1t ItemFoundBoolean Then
MessageBox.Show("Item is in the list.", "Item match",
MessageBoxButtons.OK, MessageBoxIcon.Information)
Else
MessageBox.Show("Item is not in the list.", "No item match",
MessageBoxButtons.OK, MessageBoxIcon.Information)
End If
End Sub

) Feedback 7.2

Explain the purpose of each line of the following code:

ItemFoundBoolean = False
ItemIndexInteger = 0
Do Until ItemFoundBoolean Or ItemIndexInteger = ItemsListBox.Items.Count
If NewItemTextBox.Text = ItemsListBox.Items(ItemIndexInteger).ToString() Then
ItemFoundBoolean = True
Else
ItemIndexInteger += 1
End IT
Loop

For/Next Loops b

When you want to repeat the statements in a loop a specific number of times, the
For/Next loop is ideal. The For/Next loop uses the For and Next statements
and a counter variable, called the loop index. The loop index is tested to deter-
mine the number of times the statements inside the loop will execute.

Dim LoopIndexInteger as Integer
Dim MaximumInteger as Integer
MaximumInteger = SchoolsListBox.Items.Count — 1

For LoopIndexInteger = 0 To MaximumInteger
' The statements inside of the loop are indented
* and referred to as the body of the loop.

Next LoopIndexInteger

When the For statement is reached during program execution. several
things occur. The loop index, LoopIndexInteger. is established as the loop
counter and is initialized to O (the initial value). The final value for the loop in-
dex is set to the value of MaximumInteger. which was assigned the value of
SchoolsListBox.Items.Count — 1 in the previous statement.
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Execution is now “controlled by™ the For statement. After the value of
LoopIndexInteger is set, it is tested to see whether LoopIndexInteger is greater
than MaximumInteger. If not, the statements in the body of the loop are exe-
cuted. The Next statement causes the LooplndexInteger to be incremented by
1. Then control passes back to the For statement. s the value of LoopIndexIn-
teger greater than MaximumInteger? If not, the loop is again executed. When
the test is made and the loop index is greater than the final value. control
passes to the statement immediately following the Next.

A counter-controlled loop generally has three elements (see Figure 7.7 for
a UML action diagram of loop logic).

1. Initialize the counter.
2. Increment the counter.
3. Test the counter to determine when it is time to terminate the loop.

A For /Next loop handles all three steps for you.

Lists, Loops. and Printing

ETIP

When you read the “to” in a
loop, think "ﬂ-\roug[ﬂ", as the “to” is
inclusive. m

Figure 7.7

Initialize Index Variable

[Ending limit reache&])\ [Ending limit not reached]
N

Statements in Loop

Increment Loop Index

Loop Complete

The For and Nexi Statements—General Form

A UML action dicgram of the
logic of a For [Next loop.

' Statements in loop.

wao ] [Baeuss

Next [LoopIndex]

LoopIndex must be a numeric variable; Initial Value and TestValue may be con-
stants. variables, numeric property values, or numeric expressions. The op-
tional word Step may be included, along with the value to be added to the loop
index for each iteration of the loop. When the Step is omitted. the increment is
assumed to be 1.

The optional As Datatype entry allows you to declare the index variable
as part of the For statement. This technique creates a block-level variable that
is available only inside the For /Next loop. Declaring and using a block-level
variable for the loop index is the preferred approach.

For LoopIndex [As Datatype] = InitialValue To TestValue [Step Increment]
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IndexInteger As Integer = 2 To 100 Step 2

CountInteger As Integer = StartInteger To EndInteger Step IncrementInteger

CountInteger = 0 To CoffeeComboBoxType.Items.Count — 1

NumberInteger = (NumberCorrectInteger — 5) To TotalPossibleInteger
RateDecimal As Decimal = 0.05D To 0.25D Step 0.05D
CountDownInteger As Integer = 10 To O Step -1

Each For statement has a corresponding Next statement, which must follow the
For. All statements between the For and Next statements are considered to be
the body of the loop and will be executed the specified number of times.

The first For statement example will count from 2 to 100 by 2. The state-
ments in the body of the loop will be executed 50 times: first with IndexInteger
= 2, next with IndexInteger = 4, next with IndexInteger = 6. and so forth.

When the comparison is done. the program checks for greater than the test
value—not equal to. When IndexInteger = 100 in the preceding example. the
body of the loop will execute one more time. Then, at the Next statement. In-
dexInteger will be incremented to 102. the test will be made, and control will
pass to the statement following the Next.

Negative Increment or Counting Backward

You can use a negative number for the Step increment to decrease the loop in-
dex rather than increase it. When the Step is negative, VB tests for less than
the test value instead of greater than.

' Count Backwards.

For CountInteger As Integer = 10 To 1 Step —1
' Statements in body of loop.

Next CountlInteger

Conditions Satisfied before Entry

At times the final value will be reached before entry into the loop. In that case.
the statements in the body of the loop will not be executed at all.

' An unexecutable loop.

FinalInteger = 5

For IndexInteger As Integer = 6 to Finallnteger
' The execution will never reach here.

Next IndexInteger

Altering the Values of the Loop Coentrol Variables

Once a For loop has been entered. the values for Initial Value, TestValue, and
Increment have already been set. Changing the value of these control variables
within the loop will have no effect on the number of iterations of the loop. Many
texts admonish against changing the values within the loop. However, Visual
Basic just ignores you if you try.

M TIP|

Use a For/Next loop when you
know the number of iterations
needed for the loop. Use o
Do/Loop when the !oop should
end based on a condition. =
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' Bad Example — Changing the Control Variable.
Finallnteger = 10
Increaselnteger = 2

Lists, Loops, and Printing

For IndexInteger As Integer = 1 to Finallnteger Step Increaselnteger

FinalInteger = 25
Increaselnteger = 5
Next IndexInteger

If you tried this example and displayed the values of IndexInteger, you would
find that the final value remains 10 and the increment value is 2.

The value that you can change within the loop is the loop index. However,
this practice is considered poor programming.

' Poor Programming.

For IndexInteger = 1 To 10 Step 1
IndexInteger += 5

Next IndexInteger

Endless Loops

Changing the value of a loop index variable is not only considered a poor prac-
tice but also may lead to an endless loop. Your code could get into a loop that
is impossible to exit. Consider the following example; when will the loop end?

' More Poor Programming.

For IndexInteger = 1 To 10 Step 1
IndexInteger = 1

Next IndexInteger

Exiting Loops

In the previous example of an endless loop. you will have to break the program
execution manually. You can click on your form’s close box or use the Visual
Basic menu bar or toolbar to stop the program. If you can’t see the menu bar or
toolbar. you can usually move or resize your application’s form to bring it into
view. If vou prefer. press Ctrl + Break to enter break time; you may want to step
program execution to see what is causing the problem.

Usually loops should proceed to normal completion. However, on occasion
you may need to terminate a loop before the loop index reaches its final value.
Visual Basic provides Exit For and Exit Do statements for this situation.
Generally, the Exit statement is part of an If statement.

The Exit Siatement—General Farm

{Eﬁ Exit For
g| Exit po

The Exit For and Exit Do transfer control to the statement following the loop
termination—the Next or Loop statement at the bottom of the loop structure.
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The Exit Statement—Examples

For IndexInteger As Integer = 1 To MaxInteger
If IndexInteger > 1000 Then
Exit For
End If
' Statements in loop.
Next IndexInteger

Do Until ItemIndexInteger = ItemsListBox.Items.Count
If NewItemTextBox.Text =
ItemsListBox.Items (ItemIndexInteger).ToString() Then

ItemFoundBoolean = True
Exit Do

Else
ItemIndexInteger += 1

End If

Loop

Skipping to the Next Iteration of a Loop

At times you may be finished in the current iteration of a loop and want to skip
to the next. The Continue statement transfers control to the last statement in
the loop and retests the loop exit condition. This effectively skips to the
next iteration of the loop. Generally. the Continue statement is part of an If
statement.

The Continue Statement—General Form

m.lﬁﬂ
raouas)

sapdmexy

Continue For

Continue Do

The Continue Statement—Examples

For LoopInteger As Integer = 0 To NameListBox.Items.Count — 1
If NameListBox.Items(LoopInteger).ToString() = String.Empty Then
Continue For

End If

' Code to do something with the name found.

Debug.WriteLine("Name = " & NamelListBox.Items(LoopInteger).ToString())
Next

LoopInteger = —i
Do Until LoopInteger = NamelListBox.Items.Count — 1
LoopInteger += 1
If NameListBox.Items(LoopInteger).ToString() = String.Empty Then
Continue Do

End If

' Code to do something with the name found.

Debug.WriteLine("Name = " & NameListBox.Items(LoopInteger).ToString())
Loop

Note: The two examples above do the same thing, but you'll notice that the
For loop has less code. Because the number of iterations is known
(Items.Count), the For statement is the preferred solution.
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1. Identify the statements that are correctly formed and those that have er-
rors. For those with errors, state what is wrong and how to correct it.
(a) For IndexDecimal = 3.5D To 6.0D, Step 0.5D

Next IndexDecimal

(h) For IndexInteger = BeginInteger To EndInteger Step IncrementInteger
Next EndInteger
{c) For 4 = 1 To 10 Step 2
Next For
(d) For IndexInteger = 100 To O Step —25
Next IndexInteger
(e) For IndexInteger = 0 To —10 Step —i
Next IndexInteger
(f) For IndexInteger = 10 To 1
Next IndexInteger
2. How many times will the body of the loop be executed for each of these
examples? What will be the value of the loop index after normal com-
pletion of the loop?
(a) For CountInteger = 1 To 3
(b) For CountInteger = 2 To 11 Step 3
(c) For CountInteger = 10 To 1 Step —1
(d) For CounterDecimal = 3.0D To 6.0D Step 0.5D
(e) For CountInteger = 5 To 1

Making Entries Appear Selected

You can use several techniques to make the text in a text box or list appear
selected.

Selecting the Entry in a Text Box

When the user tabs into a text box that already has an entry, how do you want the
text to appear? Should the insertion point appear at either the left or right end of
the text? Or should the entire entry appear selected? You also can apply this
question to a text box that fails validation: Shouldn’t the entire entry be selected?
The most user-friendly approach is to select the text. which you can do with the
SelectAll method of the text box. A good location to do this is in the text boxs
Enter event procedure, which occurs when the control receives the focus.

Private Sub NameTextBox_ Enter(ByVal sender As Object,
ByVal e As System.EventArgs) Handles NameTextBox.Enter
! Select any existing text.

NameTextBox.SelectAll()
End Sub

Selecting an Entry in a List Box

You can make a single item in a list box appear selected by setting the Se-
lectedIndex property.

CoffeeListBox.SelectedIndex = IndexInteger
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When a list box has a very large number of entries, you can help users by
selecting the matching entry as they type in a text box. This method is similar
to the way the Help Topics list in Visual Basic works. For example, when you
type p. the list quickly scrolls and displays words beginning with p. Then if you
next type r. the list scrolls down to the words that begin with pr and the first
such word is selected. If you type i next, the first word beginning with pri is se-
lected. The following example implements this feature. See if you can tell what
each statement does.

Notice that this is coded in the TextChanged event procedure for the control
into which the user is typing: the event occurs once for every keystroke entered.

Private Sub CoffeeTextBox_TextChanged(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles CoffeeTextBox.TextChanged

' Locate first matching occurrence in the list.

Dim IndexInteger As Integer = 0
Dim FoundBoolean As Boolean = False
Dim ListCompareString As String
Dim TextCompareString As String

|1

Do While Not FoundBoolean And IndexInteger < CoffeelListBox.Items.Count
ListCompareString = CoffeelListBox.Items(IndexInteger).ToString().ToUpper()
TextCompareString = CoffeeTextBox.Text.ToUpper()

If ListCompareString.StartsWith(TextCompareString) Then
CoffeelListBox.SelectedIndex = IndexInteger
FoundBoolean = True

Else
IndexInteger += {

End If

Loop

End Sub

Sending Information to the Printer

So far, your program output has been on the screen or a print of a form. You can
use the VB PrintDocument and PrintPreviewDialog components to produce
more customized output for the printer and also to preview the output on the
screen. These components appear in the Printing tab of the toolbox.

Visual Basic was designed to run under Windows, which is a highly inter-
active environment. [t is extremely easy to create forms for interactive pro-
grams, but it is not easy at all to print formatted output on the printer. Most
professional programmers using Visual Basic use a separate utility program to
format printer reports. Several companies sell utilities that do a nice job of
designing and printing reports. A free version of Crystal Reports that works
with Visual Studio 2010 is available to download from SAP Business Software.

The PrimDocument Component

You =et up output for the printer using the methods and events of the Print-
Document component. When you add a PrintDocument component to a form,

the component appears in the component tray below the form (Figure 7.8).
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Figure 7.2

m,

Initiating a Primt Operation
To initiate printing output. you execute the Print method of the PrintDocu-

ment component. This code belongs in the Click event procedure for the Print
button or menu item that the user selects to begin printing.

Private Sub PrintButton_Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles PrintButton.Click
' Print output on the printer.

PrintDocumenti.Print() ' Start the print process.
End Sub

Coding the Print button’s Click event is the easy part. Before it will work
vou must write code to indicate how the output will print. You set up the print
output in the PrintPage event procedure.

Setting Up the Print Output

The code that you write to set up the printed page belongs in the PrintDocument’s
PrintPage eveni procedure. The PrintPage event is fired once for each page
to be printed. This technique is referred to as a callback and is different from
anything we have done so far. In a callback, the object notifies the program that
it needs to do something or that a situation exists that the program needs to han-
dle. The object notifies the program of the situation by firing an event.

As you saw in the previous code block, when the user clicks a Print button
or menu item, the program executes the Print method of the PrintDocument ob-
ject. This causes the PrintDocument’s PrintPage event to fire. The PrintPage
event procedure holds the code that describes exactly how pages should print.
The PrintDocument object also fires events for BeginPrint and EndPrint, for
which you can write code if you wish.

Add a PrintDocument
component to your application.
The component appears in the
form’s component tray:
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Private Sub PrintDocumenti_PrintPage(ByvVal sender As System.Object,
ByVal e As System.Drawing.Printing.PrintPageEventArgs
) Handles PrintDocumenti.PrintPage
' Set up actual output to print.

End Sub

Notice the argument: e As System.Drawing.Printing.PrintPage-
EventArgs. We will use some of the properties and methods of the PrintPage-
FventArgs argument for such things as determining the page margins and
sending a string of lext to the page.

Gening Siarted with Printing—Step-hy-Siep
This simple project introduces you to printing by creating a document that
sends your name to the printer. The sections that follow describe how to set up

the printed page.

Create the Project

STEP 1: Create a project called ChO7Printing.

STEP 2: Add a button and a PrintDocument component to the form.
STEP 3: Name the button PrintButton with appropriate text.

Set Up the Page to Print

STEP 1: Double-click on PrintDocumentf in the component tray. The PrintPage
evenl handler appears.

STEP 2: Write the code.

' Information to print.

¢.Graphics.DrawString("Your Name®, New Font("Arial', 36),
Brushes.Black, 100, 100)

Write Code for the Print Button
STEP 1: Go to the Click event procedure for the PrintButton and add the code
to call the Print method of the print document.
Note: You also can print to the Print Preview window: see the code
in the step-by-step that follows this one.

Private Sub PrintButton_Click(ByVal sender As Object,
ByVal e As System. EventArgs) Handles PrintButton.Click
' Call the Print method of the PrintDocument component.

PrintDocumenti.Print()
End Sub

Run the Program

STEP 1: Run the program and click on the Print button. A page should print on
the printer.

STEP 2: Stop execution and change the font and location for the text. If you
have a color printer. try changing the color for the brushes.

STEP 2: Run the program again.
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Adding a PrintPreview Dialog to the Primt Projeci—Step-byv-Step
This exercise adds a Print Preview dialog box to the step-by-step example
created earlier in this chapter.

Open the Project

STEP 1: Open ChO7Printing,

STEP 2: Add a PrintPreviewDialog component to the form.
STEP 3: Add a new button labeled “Print Preview™.

Write the Code
STEP 1: Write the code for the Print Preview button.

Private Sub PrintPreviewButton Click(Byval sender As Object,
ByVal e As System.EventAr‘gs) Handles PrintPreviewButton.Click
] ASS:LQI'I the PrintDialog1 document to the pr‘eview.

PrintPreviewDialogi.Document = PrintDocumenti
' Show the dialog.
PrintPreviewDialogi.ShowDialog()

End Sub

Test the Program
STEP 1: Run the program. This time your output should appear in a Print
Preview dialog box rather than on the printer.

The Graphies Page
You set up a graphics page in memory. and then the page is sent to the printer.
The graphics page can contain strings of text as well as graphic elements,

You must specify the exact location on the graphics page for each element
that you want to print. You can specify the upper-left comer of any element by
giving its X and Y coordinates, or by using a Point structure or a Rectangle struc-
ture. We will stick with the X and Y coordinates in these examples (Figure 7.9).

Figure 7.9

The X coordinate is the
horizontal distance across a
line from the left edge of the
page: the Y coordinate is the
vertical distance from the top
of the page. The measurements
are in pixels.




C H A P T UIER 7 305

You can use multiple PrintDocument objects if you have more than one
type of output or report. Each PrintDocument has its own PrintPage event.
Code the graphics commands to precisely print the page in each document’s
PrintPage event procedure.

Using the DrawSiring Method

You use the DrawString method to send a line of text to the graphics page.
The Drawstring method belongs to the Graphics object of the PrintPage-
EventArgs argument. Refer back to the procedure header for the PrintPage
event in “Setting Up the Print Output.”

The DrawString Methed—General Form
The Drawstring method is overloaded, which means that there are several

forms for calling the method. The form presented here is the least complicated
and requires that page coordinates be given in X and Y format.

DrawString (StringToPrint, Font, Brush, Xcoordinate, Ycoordinate)

oo

You supply the arguments of the DrawString method: what to print. what font
and color to print it in, and where to print it.

The DrawString Method—Examples

e.Graphics.DrawString(PrintLineString, PrintFont, Brushes.Black,
HorizontalPrintLocationSingle, VerticalPrintLocationSingle)
e.Graphics.DrawString('My text string", MyFont, Brushes.Black, 100.0, 100.0)

sajdwexy

e.Graphics.DrawString(NameTextRox.Text, New Font("Arial", 10), Rrushes.Red,
LeftMarginSingle, CurrentlLineSingle)

Before you execute the DrawString method, you should set up the font that
you want to use and the X and Y coordinates.

Senting the X and Y Coordinates

For each line that you want to print, you must specity the X and Y coordinates.

It is helpful to set up some variables for setting these values, which should be
declared as Single data type.

Dim HorizontalPrintLocationSingle As Single
Dim VerticalPrintLocationSingle As Single

The PrintPageEventArgs argument has several useful properties (Figure 7.10),
such as MarginBounds. PageBounds, and PageSettings. You can use these

Figure 7.10

oin HorlzontslPrintLocationsingle As single = e. Use the properties of the
[ Cancel PrintPageEventArgs argument
5 Graphics to determine the current
2 Haslorebages margin settings.

1“5 MarginBounds

%" PageBounds

? PageSettings

l Commen |A|.| |
——
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properties to determine the present settings. For example, you may want to
set the X coordinate to the current left margin and the Y coordinate to the
top margin.

HorizontalPrintLocationSingle = e.MarginBounds.Lleft
VerticalPrintLocationSingle = e.MarginBounds.Top

Printing Multiple Lines

To send multiple lines to the print page. you must increment the Y coordinate. You
can add the height of a line to the previous Y coordinate to calculate the next line’s
Y coordinate. Use PrintFont.GetHeight() to retrieve the height of the line.

‘ Declarations at the top of the procedure.

Dim PrintFont As New Font("Arial®, 12)

Dim LineHeightSingle As Single = PrintFont.GetHeight + 2 ' Add two pixels for spacing.
Dim HorizontalPrintlocationSingle As Single = e.MarginBounds.Left

Dim VerticalPrintLocationSingle As Single = e.MarginBounds.Top

Dim PrintLineString As String = "This is a test line to print."

' Print a line.
e.Graphics.DrawString(PrintLineString, PrintFont, Brushes.Black,
HorizontalPrintLocationSingle, VerticalPrintLocationSingle)

' Increment the Y position for the next line.
VerticalPrintLocationSingle += LineHeightSingle

Printing Summary

Although the steps for printing may sound confusing at first. you can follow
these easy steps for nearly all printing tasks. Place the code for these actions in
the PrintPage event procedure for the PrintDocument component:

1. At the top of the procedure, define the font(s). line height. and X and Y

coordinates.
2. Set up the line to print.
3. Print the line.
4. Increment the Y coordinate if another line will be printed.
5. Place 2. 3, and 4 inside a loop if there are multiple lines to print.

Printing the Contents of a List Box

You can combine the techniques for printing. a loop. and the list box properties
to send the contents of a list box to the printer. You know how many iterations
to make. using the Items.Count property. The ltems collection allows you to
print out the actual values from the list.

' Print out all items in the CoffeeComboBox list.
For LiStIl‘IdB)(II'ItGQGF‘ As Integer = DO To CoffeeComboBox.Items.Count — 1

' Set up a line.
PrintLineString = CoffeeComboBox.Items(ListIndexInteger).ToString()



' 8end the line to the graphics page object.
e.Graphics.Drawstring(PrintLineString, PrintFont, Brushes.Black,
HorizontalPrintLocationSingle, VerticalPrintLocationSingle)

' Increment the Y position for the next line.
VerticalPrintLocationSingle += LineHeightSingle

Next ListIndexInteger

Printing the Selected Item from a List

When an item is selected ina List box or a combo box, the Text property holds
the selected item. You can use the Text property to print the selected item.

' Set up the line to print the selected list item.
PrintLineString = "Coffee: " & CoffeeComboBox.Text &
. Syrup: " & SyrupListBox.Text
' Send the line to the graphics page object.
e.Graphics.DrawString(PrintLineString, PrintFont, Brushes.Black,
HorizontalPrintLocationSingle, VerticalPrintLocationSingle)

Aligning Decimal Columns

When the output to the printer includes numeric data. the alignment of the deci-
mal points is important. Alignment can be tricky with proportional fonts, where the
width of each character varies. The best approach is to format each number as you
want it to print and then measure the length of the formatted string. This technique
requires a couple more elements: You need an object declared as a SizeF struc-
ture, which has a Width property, and you need to use the Measurestring
method of the Graphics class. Both the SizeF structure and the MeasureString
method work with pixels, which is what you want. It's the same unit of measure as
used for the X and Y coordinates of the DrawString method.

The following example prints a left-aligned literal at position 200 on the
line and right-aligns a formatted number at position 500. (Assume that all vari-
ables are properly declared.)

! SizeF structure for font size info.
Dim FontSizeF As New SizeF()

' Set X for left-aligned column.
HorizontalPrintLocationSingle - 200.0

' Set ending position for right-aligned column.
ColumnendSingle = 500.0

' Format the number.
FormattedOutputString = AmountDecimal.ToString("C")

' Calculate the X position of the amount.

' Measure string in this font.

FontSizeF = e.Graphics.MeasureString(FormattedOutputString, PrintFont)

‘ Subtract width of string from the column position.
ColumnXSingle = ColumnEndSingle — FontSizeF.Width

307
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' Set up the line — each element separately.

e.Graphics.DrawString("The Amount = ", PrintFont, Brushes.Black,
HorizontalPrintlLocationSingle, VerticalPrintLocationSingle)

e.Graphics.DrawString(FormattedOutputString, PrintFont, Brushes.Black,
ColumnXSingle, VerticalPrintlLocationSingle)

' Increment Y coordinate for next line.

VerticalPrintLocationSingle += LineHeightSingle

Displaying a Print Preview

A really great feature of the .NET printing model is print preview. You can
view the printer’s output on the screen and then choose to print or cancel. This
is especially helpful for testing and debugging a program. so that vou don’t have
to keep sending pages to the printer and wasting paper.

The PrintPreviewDialog component is the key to print preview. You
add the control to your form’s component tray: the default name is PrintPre-
viewDialog] (Figure 7.11). Since you can use the same dialog for all print pre-
views, you do not need to rename the component.

You write two lines of code in the event procedure for the button or menu
item where the user selects the print preview option. The PrintPreviewDialog
component uses the same PrintDocument component that you declared for
printer output. You assign the PrintDocument to the Document property of the
PrintPreviewDialog and execute the ShowDialog method. The same PrintPage
event procedure executes as for the PrintDocument.

Private Sub PreviewAllToolStripMenuItem Click(ByVal sender As Object,
ByVal e As System.EventArgs} Handles PraviewAllToolStripMenuItem.Click
; Begin the process for print pr‘eview of all items.

PrintPreviewDialogi.Document = PrintAllPrintDocument

PrintPreviewDialogi.ShowDialog()
End Sub

Figure 7.11
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The Uszing Block

When you are using system resources such as fonts, you can access the re-
sources inside of a Using bloeck. Any variables that are declared in a Using
block are only accessible within that block, as with any other block-level vari-
able. The advantage of declaring a variable inside a Using block is that system
resources are released as soon as the block terminates.

Using HeadingFont as New Font("Arial", 14, FontStyle.Bold)
e.Graphics.DrawString("Flavors", HeadingFont, Brushes.Black, HorizontalPrintlLocationSingle,
VerticalPrintlLocationSingle)
End Using

Printing Multiple Pages

You can easily print multiple pages, both to the printer and to the Print Preview
dialog box. Recall that the PrintDocument’s PrintPage event fires once for each
page. You indicate that you have more pages to print by setting the Has-
MorePages property of the PrintPageEventArgs argument to True.

The following example prints four pages full of the same line, just to illus-
trate multiple-page output. Normally you will have a certain amount of data to
print and stop when you run out.

Private Sub ReportPrintDocument PrintPage(ByVal sender As Object,
ByVal e As System.Drawing.Printing.PrintPageEventArgs
) Handles ReportPrintDocument.PrintPage

' Print multipage output.

Dim PrintFont As New Font("Arial®, 12)

Dim LineHeightSingle As Single = PrintFont.GetHeight + 2

Dim VarticalPrintLocationSingle As Single = a.MarginBounds.Top
Dim PrintLineString As String = "This is a test."

' Set the left margin.
HorizontalPrintLocationSingle = 100

" Count pages for multiple-page output.
' Initialize the page number at 1.
Static PageCountInteger As Integer =1

' Print the page number.

e.Graphics.DrawString("Page " & PageCountInteger.ToString(), PrintFont,
Brushes.Black, 600, VerticalPrintLocationSingle)

VerticalPrintLocationSingle += LineHeightSingle * 2

' Print a page full of the same line.
Do
' Print a line.
¢.Graphics.DrawString (PrintLineString, PrintFont, Brushes.Black,
HorizontalPrintlLocationSingle, VerticalPrintlLocationSingle)
' Double space.
VerticalPrintLocationSingle += LineHeightSingle * 2

' Stop at the bottom margin.
Loop Until VerticalPrintLocationSingle >= e.MarginBounds.Bottom

' Increment the page number.
PageCountInteger += 1
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' Indicate whether there are more pages to print.

If PageCountInteger <= 4 Then ' Print only 4 pages.
e.HasMorePages = True

Else
e.HasMorePages = False
' Reset the page counter for the next report.
PageCountInteger = 1

End If

End Sub

Declaring the Page Counter as Statie

As you learned in Chapter 6, slatic local variables keep their values from one
execution of the procedure to the next. When you print multiple pages, you
must keep track of the current page number, but you don't need that value in
any procedure but the PrintPage procedure. This is the perfect time to use a
static local variable.

' count pages for multiple-page output.
' Initialize the page number at 1.
Static Pagec;:untlnteger As Integer =1

Fl"l'l“l:ll"li 7.4

What is the purpose of each of these elements? Where and how is each used?

1. The PrintDocument component.

2. The Print method.

. The PrintPage event.

. The Drawstring method.

. System.Drawing.Printing.PrintPageEventArgs.
. MarginBounds.Left.

. The PrintPreviewDialog component.

-1 o W

Your Hands-On Programming_]?.xainple

Create a project for R 'n R—for Reading 'n Refreshment that contains a drop-
down combo box of the coffee flavors and a list box of the syrup flavors. Adjust
the size of the boxes as needed when you test the project. The controls should
have labels above them with the words Coffee and Syrup. Enter the initial val-
ues for the syrup flavors and coffee flavors in the Properties window. Set the
Sorted property of both lists to True. The user will be able to add more coffee
flavors to the list at run time by typing in the top portion of the combo box and
selecting a menu item.

Coffee Flavors Syrup Flavors
Fspresso Roast (Nane)

Jamaica Blue Mountain Chocolate
Kona Blend Hazelnut
Chocolate Almond Irish Cream
Vanilla Nut Orange
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Include one menu item to print all the coffee flavors and another to print
only a selected item from each list. Then include submenus for each of the
print options lo allow the user to send the output to the printer or the Print Pre-
view window. These print commands belong on the File menu, along with the

Exit command. Use a separator bar between the Prints and the Exit.

Include an Edit menu with items to Add coffee flavor. Remove coffee flavor,
Clear coffee list, and Display coffee count.
Add an About form to your project. and add a Help menu with an About

command.

After you have completed the project. try using different styles for the
combo hox and rerun the project. As an added challenge, modify the Add cof-

fee flavor routine so that no duplicates

Planning the Project

are allowed.

Sketch a form (Figure 7.12). which your users sign off as meeting their needs.

F‘IEnr:- .12

31

A sketch of the form for the hands-on project.

FlavorsForm \
Eile Edit Help
— Select Coffee and Syrup
GroupBoxl ——»/
Coffee Flavor Syrup Flavor
CoffeeComboBox el v] < SyruplistBox
Plan the Objects and Properties
Object Property Selting
FlavorsForm Name FlavorsForm
Text R 'n R for Reading 'n Refreshment
GroupBox1 Text Select Colfee and Syrup
Labell Text &Coffee Flavor
Label2 Text &Syrup Flavor
CotfeeComboBox Name CoffeeComboBox
DropDownStyle DropDown
Ttems Chocolate Almond
Espresso Roast
Jamaica Blue Mountain
Kona Blend
Vanilla Nut
Sorted True
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Object

SyrupListBox

FileToolStripMenultem
PrntSelectedFlavorsToolStripMenultem
PrintAllFlavorsToolStripMenultem

Print AllToolStripMenul tem
PreviewAllToolStripMenultem
PrintSelected ToolStripMenultem
PreviewSelectedToolStripMenultem
ExitToolStripMenultem
EditToolStripMenultem
AddCoffeeFlavorToolStripMenultem
RemoveCoffeeFlavorToolStnpMenultem
ClearCoffeeListToolStripMenultem
DisplayCoffeeCount ToolStripMenultem
HelpToolStrpMenultem
AboutToolStripMenultem

PrintAllPrint Document

PrintSelected PrintDocument

PrintPreviewDialogl

Plan the Event Procedures
Main Form

Procedure

PreviewSelectedToolStripMenultem_Click

Property

Name

Items

Sorted
Text
Text
Text
Text
Text
Text
Text
Text
Text
Text
Text
Text
Text
Text
Text
Name
Name

Name

Actions

S 1 € Lists, Loops. and Printing

Setting
SyrupListBox
(None)
Chocolate
Hazelnut
Irish Creme
Urange

True

&File

Print &Selected Flavors
Print &All Flavors
&Print All

Pre&view All

&Print Selected
Pre&view Selected
E&nat

&Edit

&Add Coffee Flavor
&Remove Coffee Flavor
&Clear Coffee List
Count Coffee &List
&Help

&About

PrintAllPrint Document
PrintSelectedPrintDocument

PrintPreviewDialogl

I both cotfee and syrup selected
Set Boolean variable for selected item.,
Sel the print preview document.
Show the print preview dialog.

Else

Display error message,
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Main Form
Procedure

PrintSelected ToolStripMenultem_Click

PreviewAll ToolStripMenultem_Click

PrintAllToolStripMenultem_Click
PrintAllPrintDocument_PrintPage

PrintSelectedPrintDocument_PrintPage

ExitToolStripMenultem_Click

AddCoffeeFlavorToolStripMenultem_Click

RemoveCoffeeFlavorToolStripMenultem_Click

ClearCoffeeList ToolStripMenultem_Click

DisplayCoffee Count ToolStripMenultem_Click

AboutToolStripMenultem_Click

About Form

Procedure Actions

OkButton_Click Close the About box.

Actions

1 both coffee and syrup selected
Sel Boolean variable for selected item.
Start the print operation.

Else
Display error message.

Set the print preview document,
Show the print preview dialog.

Start the print operation.

Use a loop to send all flavor names to the printer.

If item is selected

Send selected item to the printer.
Else

Display error message,

Terminste the project.

I a selection is made
If duplicate item

Display “Duplicate™ message.
Else

Add item to the list.

Clear the list’s Text Property.

If colfee flavor selected then
Remove selected item.
Else
Display error message.

Display a message box to confirm the clear.

If user clicks Yes
Clear the coffee list.

Display list count in message box.

Display the About box.

Write the Project Follow the sketch in Figure 7.12 to create the form. Figure

7.13 shows the completed form.

*  Set the properties of each object as you have planned.

s Write the code. Working from the pseudocode, write each event procedure.

*  When you complete the code. use a variety of date to thoroughly test the

project.

313
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Figure 7.13

The main form for the hands-on project.

Edit Help

Select Coffee and Synp
Coffee Ravor
[Espreaso Roast|

The Project Coding Solution

Main Form

‘Project: ChO7HandsOn
'Programmer : Bradley/Millspaugh
'Date: June 2010

'Description: Maintain a list of coffee flavors; print the selected flavor
' of coffee and syrup or print a list of all of the coffee flavors.
'Folder: ChO7HandsOn

Public Class FlavorsForm

Private Sub ExitToolStripMenultem_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles ExitToolStripMenuItem.Click
' End the program.

Me.Close()
End Sub

Private Sub AddCoffeeFlavorToolStripMenultem Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles AddCoffeeFlavorToolStripMenultem.Click
' Add a new coffee flavor to the coffee list.
With CoffeeComboBox
' Test for blank input.
If .Text <> "" Then
' Make sure item is not already on the list.
Dim ItemFoundBoolean As Boolean
Dim ItemIndexInteger As Integer
Do Until ItemFoundBoolean Or ItemIndexInteger = .Items.Count
If .Text = .Items(ItemIndexInteger).ToString() Then
ItemFoundBoolean = True
Exit Do
Else
ItemIndexInteger += 1
End If
Loop
If ItemFoundBoolean Then
MessageBox.Show("Duplicate item.", "Add Failed",
MessageBoxButtons.OK, MessageBoxIcon.Exclamation)



H A P T E R 7 315

Else
' If it's not in the list, add it.
.Items.Add(.Text)
LText = ¢
End If
Else

MessageBox.Show("Enter a coffee flavor to add",
"Missing Data", MessageBoxButtons.OK,
MessageBoxIcon.Exclamation)
End If
.Focus()
End With
End Sub

Private Sub PrintAllToolStripMenultem Click(ByVal sender As System.Object,
ByvVal e As System.EventArgs) Handles PrintAllToolStripMenultem.Click
' Begin the print process to print all items.

PrintAllPrintDocument.Print()
End Sub

Private Sub PreviewAllToolStripMenuItem_Click(ByVal sender As Object,
ByVal e As System.EventArgs) Handles PreviewAllToolStripMenultem.Click
' Begin the process for print preview of all items.

PrintPreviewDialog{.Document = PrintAllPrintDocument
PrintPreviewDialogi.ShowDialog()
End Sub

Private Sub PrintSelectedToolStripMenultemi Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles PrintSelectedToolStripMenultemi.Click
' Begin the print process to print the selected item.

If SyrupListBox.SelectedIndex = -1 Then
' Select (None) if nothing selected.
SyrupListBox.SelectedIndex = 0

End If

If CoffeeComboBox.SelectedIndex <> —{ Then
' Items selected.
PrintSelectedPrintDocument.Print()

Else
' No item selected.
MessageBox.Show( "Select a flavor from the coffee list®,

"Print Selection", MessageBoxButtons.OK, MessageBoxIcon.Exclamation)
End If
End Sub

Private Sub PreviewSelectedToolStripMenultemi_Click(ByVal sender As Object,
Byval e As System.EventArgs) Handles PreviewSelectedToolStripMenultemi.Click
' Begin the process for print preview of the selected item.

If SyrupListBox,SelectedIndex = —1 Then
' Select (None) if nothing selected.
SyrupListBox.SelectedIndex = O

End If

If CoffeeComboBox.SelectedIndex <> —1 Then
' Item selected.
PrintPreviewDialogi.Document = PrintSelectedPrintDocument
PrintPreviewDialogi.ShowDialog()

Else
' No item selected.
MessageBox.Show("Select a flavor from the coffee list.", "Print Selection",
MessageBoxButtons.0K, MessageBoxIcon.Exclamation)
End If

End Sub
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Private Sub PrintAllPrintDocument_PrintPage(ByVal sender As Object,
Byval e As Systenm.Drawing.Printing.PrintPageEventArgs
) Handles PrintAllPrintDocument.PrintPage
' Handle printing and print previews when printing all.

Dim PrintFont As New Font("Arial", 12)

Dim LineHeightSingle As Single = PrintFont.GetHeight + 2

Dim HorizontalPrintLocationSingle As Single = e.MarginBounds.Left
Dim VerticalPrintLocationSingle As Single = e.MarginBounds.Top
Dim PrintLineString As String

' Print the heading.
Using HeadingFont As New Font("Arial", 14, FontStyle.Bold)
e.Graphics.DrawString("Flavors", HeadingFont,
Brushes.Black, HorizontalPrintlLocationSingle,
VerticalPrintLocationSingle)
End Using

' Loop through the entire list.

For ListIndexInteger As Integer = O To CoffzeComboBox.Items.Count — 1
' Increment the Y position for the next line.
VerticalPrintLocationSingle += LineHeigh:tSingle

' Bet up a line,
PrintLineString = CoffeeComboBox.Items(ListIndexInteger).ToString()
' Send the line to the graphics page object.
e.Graphics.DrawString(PrintLineString, PrintFont, _
Brushes.Black, HorizontalPrintLocationSingle, VerticalPrintlLocationSingle)

Next ListIndexInteger
End Sub

Private Sub PrintSelectedPrintDocument_PrintPage(ByVal sender As System.Object,
ByVal & As System.Drawing.Printing.PrintPageEventArgs
) Handles PrintSelectedPrintDocument.PrintPage
' Handle printing and print previews when printing selected items.

Dim PrintFont As New Font("Arial", 12)

Dim HeadingFont As New Font("Arial", 14, FontStyle.Bold)

Dim LineHeightSingle As Single = PrintFont.GetHeight + 2

Dim HorizontalPrintLocationSingle As Single = e.MarginBounds.Left
Dim VerticalPrintLocationSingle As Single = e.MarginBounds.Top
Dim PrintLineString As String

' Set up and display heading lines.
PrintLineString = 'Print Selected Item"
e.Graphics.DrawString (PrintLineString, HeadingFont,
Brushes.Black, HorizontalPrintLocationSingle, VerticalPrintLocationSingle)
PrintLineString = "by Programmer Name'
VerticalPrintLocationSingle += LineHeightSingle
e.Graphics.DrawString (PrintLineString, HeadingFont,
Brushes.Black, HorizontalPrintLocationSingle, VerticalPrintLocationSingle)

' Leave a blank line between the heading and detail line.
VerticalPrintLocationSingle += LineHeightSingle * 2
' Set up the selected line.
PrintLineString = "Coffee: " & CoffeeConboBox.Text &

" Syrup: " & SyruplListBox.Text
' Send the line to the graphics page object.
e.Graphics.DrawString(PrintLineString, PrintFont,

Brushes.Black, HorizontalPrintLocationSingle, VerticalPrintLocationSingle)

End Sub

Private Sub ClearCoffeelistToolStripMenultem Click(ByVal sender As Object,
ByVal e As System.EventArgs) Handles ClearCoffeelistToolStripMenultem.Click
' Clear the coffee list.
Dim ResponseDialogResult As DialogResult
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ResponseDialogResult = MessageBox.Show('Clear the coffee flavor list?",
“Clear coffee list", MessageBoxButtons.YesNo, MessageBoxIcon.Question)
If ResponseDialogResult = DialogResult.Yes Then
CoffeeComboBox.Items.Clear()
End If
End Sub

Private Sub RemoveCoffeeFlavorToolStripMenultem Click(ByVal sender As Object,
Byval e As System.EventArgs) Handles RermoveCoffeeFlavorToolStripMenuItem.Click
' Remove the selected coffee from list.

With CoffeeComboBox
If .SelectedIndex <> —1 Then
.Items.RemoveAt(.SelectedIndex)
Else
MessageBox.Show("First select the coffee to remove",
"No selection made", MessageBoxButtons.OK,
MessageBoxIcon.Exclamation)
End If
End With
End Sub

Private Sub DisplayCoffeeCountToolStripMenultem_Click(ByVal sender As Object,
ByVal e As System.EventArgs
) Handles DisplayCoffeeCountToolStripMenuItem.Click
' Display a count of the coffee list.
Dim MessageString As String

MessageString = "The number of coffee types is " &
CoffeeComboBox.Items.Count & "."
MessageBox.Show(MessageString,"R 'n R Coffee Type Count",
MessageBoxButtons.OK, MessageBoxIcon.Information)
End Sub

Private Sub AboutToolStripMenuIltem_Click(ByVal sender As Object,
ByVal e As System.EventArgs) Handles AbcutToolStripMenuItem.Click
' Display the About form.

AboutForm.ShowDialog()

End Sub
End Class
About Form
'‘Class: AboutForm
'Programmer: Bradley/Millspaugh
'Date: June 2010

'Description: Display information about the program
! and the programmer.
‘Folder: ChO7HandsOn

Public Class AboutForm

Private Sub OkButton_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles OkButton.Click
' Close the form.

Me.Close()
End Sub
End Class
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. List boxes and combo boxes hold lists of values. The three styles of combo

boxes are simple combo boxes. drop-down combo boxes. and drop-down
lists.

. The size of a list box or combo bhox is determined at design time. If all of

the items will not fit into the box, VB automatically adds scroll bars.

. The values for the items in a list are stored in the ltems property, which is

a collection. The items can be entered in the Items property in the Proper-
ties window. At run time, items are added to lists using the Items.Add or
Items.Insert method.

. The SelectedIndex property can be used to select an item in the list or to

determine which item is selected.

. The Items.Count property holds the number of elements in the list.
. The Items collection holds all elements of the list. The individual elements

can be referenced by using an index.

. The Items.Remove and Items.RemoveAt methods temove one element

from a list.

. The ITtems.Clear method may be used to clear all of the contents of a list

box’s Items collection at once.

. Code can be written for several events of list boxes and combo boxes.

Combao boxes have a TextChanged event; both combe boxes and list boxes
have Enter and Leave events.

A loop allows a statement or series of statements to be repeated. Do/Loops
continue to execute the statements in the loop until a condition is met.
Each pass through a loop is called an iteration.

. Do/Loops can have the condition test at the top or the bottom of the loop

and can use a While or Until to test the condition.

A Do/Loop can be used to locate a selecied item in a combo box.

A loop index controls For/Next loops; the index is initialized to an initial
value. After each iteration, the loop index is incremented by the Step
value (the increment). which defaults to 1. The loop is terminated when the
loop index is greater than the ending value.

. The PrintDocument and PrintPreviewDialog componznts can be used to

send program output to the printer or the screen.

. The Print method of the PrintDialog control begins a print operation. The

control’s PrintPage event fires once for each page te print. All printing
logic belongs in the PrintPage event procedure. The PrintPage event con-
tinues to fire as long as the HasMorePages property of the PrintDocument
component has a value of True.

The page to print or display is a graphics object. Use the DrawString
method to send a string of text to the page, specifying X and Y coordinates
for the string.

7. Aligning columns of numbers is difficult using proportional fonts. Numbers

can be right-aligned by formatting the number, measuring the length of the
formatted string in pixels, and subtracting the length from the right end of
the column for the X coordinate.

Lists. Loops. and Printing
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Items.Remove method 289

Review Questions

. What is a list box? a combo box?

. Name and describe the three styles of combo boxes,

How can you make scroll bars appear on a list box or combo box?

. Explain the purpose of the SelectedIndex property and the Items.Count
property.

. When and how is information placed inside a list box or a combo box?

. In what situation would a loop be used in a procedure?

. Explain the difference between a pretest and a posttest in a Do/Loop.

. Explain the differences between a Do/Loop and a For/Next loop.

. What are the steps in processing a For/Next loop?

. Discuss how and when the values of the loop index change throughout the
processing of the loop.

11. What is the purpose of the PrintDocument component? the PrintPreview-

Dialog component?
12. In what procedure do you write the logic for sending output to the printer?
13. What is the purpose of the X and Y coordinates on a print page?

o
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Programming Exercises

7.1 Create a project for obtaining student information.
Startup form controls are as follows:

e Text boxes for entering the name and units completed.
¢ Radio buttons for Freshman, Sophomore, Junior. and Senior.
o Check box for Dean’s List.

e A list box for the following majors: Aceounting. Business, Computer
Information Systems, and Marketing.

* A simple combo box for the name of the high school—initially loaded
with Franklin. Highland. West Highland. and Midtown. If the user

types in a new school name, it should be added to the list.

® Print button that prints the data from the form. Use the Print Preview
dialog box.

e An OK button that clears the entries from the form and resets the focus.
The button should be the Accept button for the form.

Menus
The File menu should have an item for Print Schook and Exit. The Edit
menu should have an item for Add High School: the Help menu should have
an item for the About box.

Note: Print your name at the top of the printer output for the schools.
Display the printer output in the Print Preview dialog box.
R 'n R—ior Reading "n Refreshment needs a project that contains a form
for entering book information.

=]
| 2]

Form Controls
* Text boxes for author and title.
* Radio buttons for type: fiction or nonfiction.

¢ Drop-down list for Subject that will include Best-Seller, Fantasy, Reli-
gion, Romance, Humor, Science Fiction. Business, Philosophy. Edu-
cation, Self-Help. and Mystery.

® List box for Shelf Number containing RC-1111, RC-1112, RC-1113,
and RC-1114.

® Print button that prints the data from the form. Use the Print Preview
dialog box.

* An OK button that clears the entries from the form and resets the focus.
Make this the Accept button,

Menus
The File menu will have items for Print Subjects and Exit. The Help menu
will have an item for About that displays the About box.

Note: Print your name at the top of the printer output for the subjects.
Display the printer output in the Print Preview dialog box.
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Create a project to input chartering information about yachts and print a
summary report showing the total revenue, number of charters, and aver-
age hours per charter.

Menus

The File menu will contain items for Print Summary. Print Yacht Types. and
Exit. Place a separator before Exit. The Edit menu should have items for
Clear for Next Charter. Add Yacht Type. Remove Yacht Type. and Display
Count of Yacht Types. Include a separator after the Clear item. The Help
menu will conlain an About item thal displays an About form.

The Form

* The form should contain text boxes for responsible party. hours char-
tered. and the calculated price of the charter.

* A drop-down combo box will contain the type of yacht: Ranger,
Wavelength, Catalina, Coronado, Hobie. C & C. Hans Christian, and
Excalibur, Any items that are addexd to the text box during processing
must be added to the list.

* A drop-down list will contain the sizes: 22. 24, 30. 32. 36. 38. 45.
(No new sizes can be entered at run time.)

* An OK button will calculate and display the price and add to the totals,
The caleulations will require price per hour. Use the following chart:

Size Hourly Rate
22 95.00
24 137.00
30 160.00
32 192.00
36 250,00
38 400,00
45 550.00

* A Clear bulton will elear the contents of the screen controls. The func-
tions of the Clear button are the same as for the Clear for Next Charter
menu item.

* Make the OK button the Accept button and the Clear button the form’s
Cancel button.

Summary Report

The summary report will print the summary information and send the re-
port to a Print Preview dialog box. The summary information will include
Number of Charters, Total Revenue. and Average Hours Chartered. In-
clude your name on the output and identifving labels for the summary
information.

k¥l
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Yacht Types Report

B A 8 ) C

Display the yacht types in the combo box in the Print Preview dialog box.
Include your name and a title at the top of the report.

Create a project that contains a list box with the names of all U.S, states

and territories. When the user types the first letters of the stale into a text
box, set the SelectedIndex property of the list box to display the appro-

priate name. Include an Exit menu item.

Alabama Kentucky Oklahoma
Alaska Louisiana Oregon
Amernican Samon Maine Pennsylvania
Arizonn Maryland Puerto Rico
Arkansas Massachusetts Rhode Island
California Michigun South Carolina

Colorado

Minnesota

South Dakota

Connecticut Mississippi Tennessee

Delaware Missouri Texas

District of Columbia Montana Trust Territories

Florida Nebraska Utah

Georgia Nevada Vermant

Cuam New Hampshire Virgin [slands

Hawan New Jersey Virginia

Idaha New Mexica Washington

linois New York West Virginia

Indiana North Carolina Wisconsin

Towa North Dakota Wyoming

Kansas Ohio

[

7.5 Maintain a list of bagel types for Bradley’s Bagels. Use a drop-down

combo box to hold the bagel types and use buttons or menu choices to
Add Bagel Type, Remove Bagel Type. Clear Bagel List. Print Bagel List. Dis-
play Bagel Type Count. and Exit. Keep the list sorted in alphabetic order.
Do not allow a blank type to be added to the list. Display an error mes-
sage if the user selects Remove without first selecting a bagel type.
Before clearing the list. display a message box to confirm the operation.
Here are some suggested bagel types. You can make up your own list.

Lists, Loops, and Printing
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Plain Poppy seed
Egg Sesame seed
Rye Banana nut
Salt Blueberry

7.6 Modify Programming Exercise 7.5 to not allow duplicate bagel types to he
added to the list.

VE Mail Order [

Create a project for VB Mail Order to maintain a list of
catalogs. Use a drop-down combo box for the catalog
names. and allow the user to enler new catalog names.
delete catalog names, display a count of the number of
catalogs, clear the catalog lisl, or print the catalog list.

Do not allow a blank catalog name to be added to
the list. Display an error message il the user selects
Remove without first selecting a catalog name. Before

clearing the list. display a message box to confirm the
operation.

To begin. the catalog list should hold these catalog
names; Odds and Ends, Solutions, Camping Needs,
ToolTime, Spiegel, The Outlet, and The Large Size.

Digplay the printed output in the Print Preview di-
alog box. Include your name and a heading at the top
of the report.

VE Auto Center I

Create an application for the car wash located at VB
Auto Center.

The form will contain three list box or combo box
controls that do not permit the user to type in items at
run time. The first list will contain the names of the
packages available for detailing a vehicle: Standard.
Deluxe, Executive, or Luxury.

The contents of the other two lists will vary de-
pending upon the package selected. Display one list
for the interior work and one list for the exterior work.
Store the descriptions of the items in string constants.
You must clear the lists for the interior and exterior for
each order and add new items to the lists each time
the user makes a selection from the package list.

Use a drop-down list to allow the user to select the
fragrance. The choices are Hawaiian Mist. Bahy Pow-
der, Pine, Country Floral, Pina Colada, and Vanilla.

Include menu items for Print Order, Clear, and Exit
with appropriate access keys. The print option should
send its outpul to the Print Preview window. Include
your name and a heading at the top of the report.

The Order printout will contain the package name
(Standard, Deluxe, Executive. or Luxury), the interior
and exterior items included. and the fragrance se-
lected. Use a For/Next loop when printing the inte-
rior and exterior lists.
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Item Description 8
Exterior Hand Wash v
Hand Wax

Check Engine Fluids
Detail Engine Compartment
Detail Underoariags
Interior Fragrance v
Shampoo Carpets
Shampoo Upholstery

Interior Protection Coat

{dm:h}manl and console)

Scotchgard™

B A S | € Lists, Loops, and Printing

E L
4 4
v v
v 4
v
s
v
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Note: & Standard: D—Deluxe: E—Executive: L—Luoxury

Video Bonanza I

Maintain a list of movie categories. Use a drop-down
combo box to hold the movie types. keeping the list in
alphabetic order. Use buttons or menu choices to Add
a Category. Remove a Calegory. Clear All Categories.
Print the Category List. Dispiay the Mowvie Category Count,
and Exit. Include appropriate access keys on your form
and/or menu items,

Do not allow a blank type to be added to the lisL.
Display an error message if the user selects Remove
without first selecting a movie category. Before clearing
the list. display a message bhox to confirm the operation.

The starting categories are

s Comedy
e [rama
s Action
* Sci-Fi

*  Horror

Display the printed output in the Print Preview di-
alog box. Include your name and a heading at the top
of the report.

Very Very Boards l

Write a project lo maintain a list of shirt styles. Keep
the styles in a drep-down combo box, with styles such
as crew. turtleneck. or crop top.

Add a Style menu with options to Add Style, Re-
move Style, Clear Style List. and Count Styles. Add a

Print Styfe List option to the File menu. and include ac-
cess keys and keyboard shorteuts for the menu items.

Display the printed outpul in the Print Preview di-
alog box. Include your name and a heading at the top
of the report.
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Arrays and
Collections

al the completion of this ehapter. you will he able to ...

Establish an array and refer to individual elements in the array with

subseripts.

Use the For Each/Next to traverse the elements of an array.
Create a structure for multiple fields of related data.
Accumulate totals using arrays.

Distinguish between direct access and indirect access of a table,
Write a table lookup for matching an array element.

Combine the advantages of list box controls with arrays.

Store and look up data in multidimensional arrays.

Create a collection and use it to manage a group of elements,
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Single-Dimension Arrays

An array is a list or series of values, similar to the [tems collection in a list box
or a combo box. You can think of an array as a list box without the box—without
the visual representation. Any time you need to keep a series of variables for later
processing, such as reordering, calculating. or printing, you can set up an array.

Consider an example that has a form for entering preduct information one
product at a time. After the user has entered many products, you will need to
calculate some statistics, perhaps use the information in different ways. or print
it. Of course, each time the user enters the data for the next product, the previ-
ous contents of the text boxes are replaced. You could assign the previous
values to variables, but they also would be replaced for each new product. An-
other approach might be to create multiple variables, such as Product]String,
Product2String, Product3Siring, and so on. This approach might be reasonable
for a few entries, but what happens when you need to store 50 or 500 products?

When you need to store multiple values, use an array. An array is a series
of individual variables, all referenced by the same name. Sometimes arrays are
referred to as tables or subscripted variables. For an amay for storing names,
you may have NameString(0). NameString(1). NameString(2), and so on.

Each individual variable is called an element of the array. The individual
elements are treated the same as any other variable and may be used in any
statement, such as an assignment statement. The subseript (which also may be
called an index) inside the parentheses is the position of the element within the
array. Figure 8.1 illustrates an array of 10 elements with subseripts from O to 9.

Figure 8.1

NanveSiring sivay An array of string variables
with 10 elements. Subscripts
{0) | Janet Baker are 0 through 9.

(1) | George Lee

() | SuelLi

(3) | Samuel Hoosier

1) | Sandra Weeks

(5) | William Macy

{6) | Andy Harrison

(7) | KenFord

{8) | Denny Franks

(9} | Shawn James

Subgeripts

The real advantage of using an array is not realized until you use variables for
subseripts in place of the constants.

NameString(IndexInteger) = ""
Debug.WriteLine (NameString(IndexInteger))
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Subseripts may be constants, variables, or numeric expressions. Although
the subscripts must be integers, Visual Basic rounds any noninteger subscript.

A question has probably occurred to you by now: How many elements are
there in the NameString array? The answer is that you must declare the array
name and the number of elements.

The Declaration Statements for Arrays—General Forms
You can declare arrays by using the Dim, Public. Private, or Friend key-

word. Just as with any other variable, the location of the declaration determines
the scope and lifetime of the array variables.

Private ArrayName (UpperSubscript) As Datatype
Dim ArrayName() As Datatype = {InitialValuelist}
Dim ArrayName As Datatype() = {InitialValuelist}

The first declaration above creates storage for the specified number of ele-
ments and initializes each numeric variable to 0. In the case of string arrays,
each element is set to an empty string (no characters).

In the second and third forms of the declaration statements. you specify
initial values for the array elements, which determines the number of elements.
You cannot declare the upper subscript and mitial values.

The Declaration Statements for Arrays—Examples

Dim NameString(25) As String

Dim BalanceDecimal(10) As Decimal

Dim ProductString(99) As String

Dim IndexInteger() As Integer = {1, 5, 12, 18, 20}

Dim IndexInteger As Integer() = {1, 5, 12, 18, 20}

Dim DepartmentsString() As String = {"Accounting", "Marketing", "Human Relations"}
Private CategoryString(10) As String

Friend IdNumbersString(s) As String

sajdwrexy

Array subsecripts are zero based, so the first element is always element zero.
The upper subscript is the highest subscript—one less than the number of ele-
ments. For example, the statement

Dim CategoryString(10) As String

creates an array of 11 elements with subscripts O through 10,
Notice that you declare a data type for the array. All of the array elements
must be the same data type.

Valid Subscripts

A subscript must reference a valid element of the array. If a list contains 10
names, it wouldn't make sense to ask: What is the 15th name on the list? or
What is the 2Y%th name on the list? Visual Basic rounds fractional subscripts
and throws an exception for a subscript that is out of range.

Note: Arrays are based on System.Array. which is a collection. You will
learn more about collections later in this chapter.
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) g Feedback 8.1

Dim NameString(20) As String
Const INDEX_Integer As Integer =10

After execution of the preceding statements, which of the following are valid
subscripts?

1. NameString
. NameString

20)

INDEX_Integer)

. NameString(INDEX_Integer * 2)

. NameString(INDEX_Integer * 3)

. NameString(0)

. NameString(INDEX_Integer — 20)

. NameString(INDEX_Integer / 3)

. NameString(INDEX_Integer /5 — 2)

For Each/Next Statements

When you use an array, you need a way to reference each element in the array.
For/Next loops, which you leamed to use in Chapter 7, work well to traverse
the elements in an array. Another handy loop construct is the For Each and
Next. The significant advantages of using the For Each and Next are that you
don’t have to manipulate the subscripts of the array or know how many ele-
ments there are in the array.

Note: Array elements are read-only in the body of a For Each loop. You can-
not modify the contents of an array element inside the body of a For Each loop.

e B,

0 =1 O Lo Wb

The For Each and Next Statements—=General Form

' Statement(s) in loop.

Eﬁ For Each ElementName [As Datatype] In ArrayName
E Next [ElementName]

Visual Basic automatically references each element of the array, assigns its
value to ElementName, and makes one pass through the loop. If the array has
12 elements, for example, the loop will execute 12 times. The variable used for
ElementName must be the same data type as the array elements or an Object
data type. It's best to declare the variable for ElementName as part of the For
Each statement, which creates a block-level variable,

In the following example, assume that the array NameString has already
been declared and holds data. and the variable OneNameString will hold the

individual values of NameString. one element at a time.

The For Each and Next Statements—Example

For Each OneNameString As String In NameString
' Write one element Oof the array.

apdurexy

Debug.WritelLine (OneNameString)
Next OneNameString
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The For Each loop will execute if the array has at least one element. All the
statements within the loop are executed for the first element. If the array has
more elements, the loop continues to execute until all the elements are
processed. When the loop finishes. execution of code continues with the line
following the Next statement.

Note: You may use an Exit For statement within the loop to exit early.

Structures |

You have been using the VB data types. such as Integer, String, and Decimal,
since Chapter 3. Now you will leam to combine multiple fields of related data
to create a new structure. In many ways. a structure is similar to defining a
new data type. For example, an Employee structure may contain last name, first
name, social security number, street, city, state. ZIP code. date of hire, and pay
code. A Product structure might contain a description, product number, quan-
tity. and price. You can combine the fields into a structure using the Structure
and End Structure statements.

The Structure and End Strueture Statements—General Form

Dim
Dim

Lo [eaauacy

[Public | Private | Friend] Structure NameOfStructure

FirstField As DataType
SecondField As DataType

End Structure

The Structure declaration cannot go inside a procedure. You generally place
the Structure statement at the top of a file with the module-level declarations.
You also can place a Structure in a separate file in your project.

The Structure and End Structure Statements—Examples

Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim

sapdurexyy

Dim
Dim
Dim
Dim

Dim

Structure Employee

LastNameString As String
FirstNameString As String
SocialSecurityNumberString As String
StreetString As String

CityString As String

StateString As String

ZipCodeString As String

HireDate As Date

PayCodeInteger As Integer

End Structure

Friend Structure Product

DescriptionString As String
ProductNumberString As String
QuantityInteger As Integer
PriceDecimal As Decimal

End Structure

Structure SalesDetail

SaleDecimal() As Decimal

End Structure
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By default. a structure is Public. You can declare the structure to be Friend
or Private if you wish.

If you include an array inside a structure, you cannot specify the number
of elements. You must use a ReDim statement in your code to declare the num-
ber of elements.

Deelaring Variables Based on a Sirueture

Once you have created a structure, you can declare variables of the structure,
just as if it were another data type.

Dim OfficeEmployee As Employee

Dim WarehouseEmployee As Employee

Dim WidgetProduct As Product

Dim InventoryProduct(100) As Product

Dim HouseWaresSalesDetail As SalesDetail

Dim HomeFurnishingsSalesDetail As SalesDetail

Accessing the Elementis in a Structure Variable

Each field of data in a variable declared as a structure is referred to as an ele-
ment of the structure. To access elements, use the dot notation similar to that
used for objects: Specify Variable. Element.

OfficeEmployee.LastNameString
OfficeEmployee.HireDate
WarehouseEmployee.LastNameString
WidgetProduct.DescriptionString
WidgetProduct.QuantityInteger
WidgetProduct.PriceDecimal
InventoryProduct(IndexInteger).DescriptionString
InventoryProduct(IndexInteger).QuantityInteger
InventoryProduct(IndexInteger).PriceDecimal

Notice the use of indexes in the preceding examples. Each example was
taken from the preceding Structure and Dim statements. A variable that is
not an array. such as WidgetProduct, does not need an index. However, for
InventoryProduct, which was dimensioned as an array of 101 elements (O
through 100). you must specify not only the InventoryProduct item but also the
element within the structure.

Ineluding an Array in a Structure

The SalesDetail structure is a little more complicated than the other structures
described above. In this structure, we want to include an array of seven vari-
ables, one for each day of the week. However. VB does not allow you to declare
the number of elements in the Structure declaration. You must use the ReDim
statement inside a procedure to give the array a size.

' Module-level declarations.
Structure SalesDetail

Dim SaleDecimal() As Decimal
End Structure

Private HouseWaresSalesDetail As SalesDetail

Arrays and Collections
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' Inside a procedure:
! Establish the number of elements in the array.
ReDim HouseWaresSalesDetail.SaleDecimal(6)

' In processing.
HouseWaresSalesDetail.SaleDecimal (DayIndexInteger) = CurrentDaySalesDecimal

Because the SaleDecimal element of the SalesDetail structure is declared
as an array, you must use a subscript to refer to each individual element within
the structure.

dback 8.2

1. Write a Structure statement to hold student data containing last name,
first name, student number, number of units completed. and GPA. The
new structure should be called “Student™.

2. Declare an array of 100 students that will use the structure for student
information.

3. Write the Structure statement for a structure called “Project” con-
taining a project name, form name, and folder name.

4. Declare a variable called “MyProject™ based on the Project structure.

5. Declare an array of 100 elements called “OurProjects”. based on the
Project structure.

Using Array Elements for Accumulators

Array elements are regular variables and perform in the same ways as all vari-
ables used so far. You may use the subscripted variables in any way you choose,
such as for counters or total accumulators.

To demonstrate the use of array elements as total accumulators, eight totals
will be accumulated. For this example, eight scout troops are selling raffle tick-
ets. A separate total must be accumulated for each of the eight groups. Each
time a sale iz made, the number of tickets must be added to the correct total.
The statement

Dim Totallnteger(7) As Integer

declares the eight accumulators with subscripts O to 7.

Adding 1o the Correct Tolal

Assume that your user inputs a group number into GroupTextBox.Text and the
number of tickets sold into SaleTextBox.Text. The sales may be input in any or-
der with multiple sales for each group. Your problem is to add each ticket sale
to the correct total, numbered 0 to 7, for groups numbered 1 to 8.

You can subtract one from the group number to use as the subscript to add
to the correct total. For example, if the first sale of 10 tickets is for group 4. the
10 must be added to Totallnteger(3). (Figure 8.2 shows the form and the vari-
ables used for this example.)
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Flgnre 8.2

The group number entered in GroupTextBox is used as a subscript to determine the correct Totallnteger array element

to which to add.

GroupNumberlnteger
(GroupTextBox. Text—1)
3
N
Totallnteger array \
© 5 (%3 Scout Rafle Tickst Sales = ]
| A
2) 0 Group Humber 4 GroupTextBox
(3‘}/ 10 Sales 10 SaleTextBox
(4) o
- s ‘
(5) 0 Tome |t TotalButton
(6 0 o
:’—' OkButt

(M o - — =S s

' Convert input group number to subscript.
GroupNumberInteger = Integer.Parse(GroupTextBox.Text) — 1
" Add sale to the correct total.

SaleInteger = Integer.Parse(SaleTextBox.Text)
TotalInteger(GroupNumberInteger) += Salelnteger

Of course, the user might enter an incorrect group number. Because you
don’t want the program to cancel with an exception, you must validate the
group number.

Try
' Convert input group number to a subscript.
GroupNumberInteger = Integer.Parse(GroupTextBox.Text) — 1
If GroupNumberInteger >= 0 And GroupNumberInteger <= 7 Then
' Add sale to correct total.
SaleInteger = Integer.Parse(SaleTextBox.Text)
TotalInteger(GroupNumberInteger) += Salelnteger
Else
MessageBox.Show("Enter a valid group number (1-8)", "Data Entry Error",
MessageBoxButtons.OK, MessageBoxIcon,Exclamation)
End If
Catch
MessageBox.Show("Numeric entries required for both group number and sales.",
"Data Entry Error", MessageBoxButtons.OK, MessageBoxIcon.Exclamation)
End Try

Using the group number as an index to the array is a technique called
direct reference. The groups are assigned numbers from 1 to 8. You can sub-
tract 1 from the group number to create the subscripts, which are 0 to 7.
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Debugging Array Programs

You can view the contents of array elements when your program is in debugging
time. Set a breakpoint and view the Autos window (Figure 8.3). You will need
to click on the plus sign to the left of the array name to view the individual
array elements.

Note: The Autos window is not available in the Express Edition of Visual

Basic.
Figure 8.3
o <0 x View the contents of an array
Name ) | Value ! Type - in the Autos window at
W GroupMumberinteger |o | Integer deb ing time.
W Salsinteger | 20 | Integer HUEEME
" Toialinieet {Eength=3) integer
v 0 20 Integer
v o teaer
W (2] 0 Integer
W (3 10 Integer
@ W) o integer
@ (3] 0 | Int=ger
v 5 0 Intzger
v ) [} Integer =

EARGIE B | ocals

Table Lookup 1

Things don’t always work out so neatly as having sequential group numbers that
can be used to access the table directly. Sometimes you will have to do a little
work to find (look up) the correct value and reference the array elements indi-
rectly. Reconsider the eight scout troops and their tickst sales. Now the groups
are not numbered 1 to 8, but 101, 103, 110, 115, 121,123, 130, and 145. The
group number and the number of tickets sold are still input, and the number of
tickets must be added to the correct total. But now you must do one more step:
determine to which array element to add the ticket sales, using a table lookup.

The first step is to establish a structure with the group numbers and totals
and then dimension an array of the structure. Before any processing is done,
you must load the group numbers into the table: the best place to do this is in
the Form_lLoad event procedure, which is executed once as the form is loaded
nto memory.

Place the following statements at the top of a form class:

' Declare structure and module-level variables.
Structure Group

Dim GroupNumberString As String

Dim TotalInteger As Integer
End Structure

' Hold group number and total for 8 groups.
Private ArrayGroup(7) As Group
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Then initialize the values of the array elements by placing these statements into
the Form_Load event procedure:

Private Sub SalesForm_Load(Byval sender As System.Object,
ByvVal e As System.EventArgs) Handles MyBase.Load
* Initialize group numbers.

ArrayGroup(0) .GroupNumbersString = *101"
ArrayGroup(1) .GroupNumberstring = *103"
ArrayGroup(2) .GroupNumberString = *110*
ArrayGroup(3) .GroupNumberString = "115"
ArrayGroup(4) .GroupNumberString = *121"
ArrayGroup (5) .GroupNumberstring = "123"
ArrayGroup(6) .GroupNumberString = "130"
ArrayGroup(7) .GroupNumberString = *145"

End Sub

During program execution, the user still enters the group number and the num-
ber of tickets sold into text boxes,

The technique used to find the subscript is called a table lookup. In this ex-
ample, the object is to find the element number (0 to 7) of the group number
and add to the corresponding group total. If the user enters the third group
number (“110"), the subscript is 2 and the sale is added to the total for sub-
script 2. If the seventh group number (“1307) is entered. the sale is added to
the total with the subscript 6. and so on. Hence. you need a way. given the
group number in GroupTextBox.Text. to find the corresponding subscript of the
ArrayGroup array.

When Visual Basic executes the statement

ArrayGroup(IndexInteger).Totallnteger += Salelnteger

the value of IndexInteger must be a number in the range 0 1o 7. The task for the
lookup operation is to find the number to place in IndexInteger. based on the
value of GroupTextBox.Text. Figure 8.4 shows the variables used for the
lookup. Figure 8.5 shows the UML action diagram of the lookup logic.

Coding a Table Lookup
For a table lookup. you will find that a Do/Loop works better than For Each.

As you compare to each element in the array and eventually find a match, you
need to know the subscript of the matching element.
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Flgure 3.4

A lookup operation: The group number is looked up in the ArrayGroup array; the correct subscript is found and used to add
the sale to the correct Totallnteger.

IndexInteger
2
ArrayGroup array
: SR
GroupNumberString Totallnteger _nl‘_‘ SRR
|
() 101 0 I
Group Mumber - 110 GroupTextBox
(1) 103 0
2 | 1 SaleTextBox
(@) 10 il Ssks 10
(3) 115 0 |
{4) 121 0 TotalButton
(5) 123 1]
6) 130 0
) 145 0 OkButton
Figure 8.5
A UML action diagram of the
logic of a lookup operation.
Set FoundBoolean e f i
to False
IndexInteger = 0
. o [FoundBoolean = True
[Neither condition True] IS DR T
[input value <> [input value =
ArrayGroup{IndexInteger) |  ArrayGroup{IndexInteger)
GroupNumberString] GroupNumberString]

Nt

Add 1 to IndexInteger

ArrayGroup({IndexInteger)

Add Sale to

Totallnteger

Set FoundBoolean
to True

Loop Complete.
Continue with program.
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' Accumulate the sales by group number.
Dim Salelnteger As Integer
Dim IndexInteger As Integer
Dim FoundBoolean As Boolean

0
False

non

' Look up input group number to find subscript.
Do Until FoundBoolean Or IndexInteger > 7
If GroupTextBox.Text = ArrayGroup(IndexInteger).GroupNumberString Then
' Add sale to correct total.
SaleInteger = Integer.Parse(SaleTextBox.Text)
ArrayGroup(IndexInteger).TotalInteger += Salelnteger
FoundBoolean = True
Else
IndexInteger += 1
End If
Loop

Once again. you should do some form of validation. If the user enters an in-
valid group number, you should display a message box. You can check the
value of the Boolean variable FoundBoolean after completion of the loop to de-
termine whether the loop terminated because of a match or without a match.

If Not FoundBoolean Then
MessageBox.Show("Enter a valid group number", "Data Entry Error",
MessageBoxButtons.0K, MessageBoxIcon.Exclamation)
With GroupTextBox
.Focus()
.SelectAll()
End With
End If

The table-lookup technique will work for any table, numerie or string. It
isn't necessary to arrange the fields being searched in any particular sequence.
The comparison is made to one item in the list, then the next, and the next—
until a match is found. In fact, you can save processing time in a large table by
arranging the elements with the most-often-used entries at the top so that fewer
comparisons must be made.

Using List Boxes with Arrays

In the previous example of a lookup, the user had to type some information into
a text box, which was used to look up the information in an array. A more effi-
cient and friendly solution might be to substitute a list box for the text box. You
can store the eight group numbers in a list box and allow the user to select from
the list (Figure 8.6).

The initial Items collection can contain the values 101, 103, 110, 115,
121, 123, 130. and 145,

You have probably already realized that you can use the SelectedIndex
property to determine the array subscript. Remember that the SelectedIndex
property holds the position or index of the selected item from the list.
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In place of the lookup operation. we can use this code:

' Declare module-level variables.
Private TotalInteger(7) As Integer ' Hold totals for 8 groups.

Private Sub OkButton Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles OkButton.Click
' Accumulate the sales by group number,
Dim SaleInteger‘ As Intager‘
Dim IndexInteger As Integer

Try
IndexInteger = GrouplistBox.5electedIndex
If IndexInteger <> —1 Then ' Selection made.
' Add to correct total.
Salelnteger = Integer .Parse(SaleTextBox.Text)
TotalInteger(IndexInteger) += Salelnteger
' Clear the screen fields.
GroupListBox.SelectedIndex = —1
SaleTextBox.Text = "'
Else
MessageBox.Show("Select a group number from the list.",
"Data Entry Error', MessageBoxButtons.OK,
MessageBoxIcon.Exclamation)
End If
Catch
MessageBox.Show("Sales must be numeric.")
End Try
End Sub
Figure 3.6
’ e Allow the user to select from a
sl Scout Ratfle Ticket Sales (=) list and you can use the list’s
SelectedIndex property as the
Group Mumber Sdes subscript of the total array.
[101] o
ﬁgf%:
115
21 [ ox |
1 e
\ — — =

Multidimensional Arrays |

You generally need to use two subscripts to identify tabular data. where data
are arranged in rows and columns.

Many applications of two-dimensional tables quickly come to mind: insur-
ance rate tables, tax tables, addition and multiplication tables, postage rates,
foods and their nutritive value, population by region. rainfall by state.
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To define a two-dimensional array or table, the Dim statement specifies the
number of rows and columns in the array. The row is horizontal and the column
is vertical. The following table has three rows and four columns:

The Declaration Statements for Two-Dimensional Arrays—
General Forms

i |
Dim ArrayName (HighestRowSubscript, HighestColumnSubscript) As Datatype

Dim ArrayName(,) As Datatype = {ListOfValues}

The Declaration Statements for Two-Dimensional Arrays—Examples

Dim NameString(2, 3) As String
Dim NameString(,) As String = { {"James", "Mary", "Sammie", "Sean"},
{"Tom",

"Lee", "Leon", "Larry"}, {"Maria", "Margaret", "Jill", "John"} }

Both of these statements establish an array of 12 elements, with three rows and
four columns. Just as with single-dimension arrays, you cannot specify the
number of elements within parentheses and specify initial values.

Notice the comma inside the parentheses in the second example: You must
use a comma to specify that there are two dimensions to the array. Specify the
initial values with the first dimension (the row) first and the second dimension
(the column) second. The compiler determines the number of elements from the
initial values that you supply. The second example above fills the table in this

sequence:
{0.0) (0.1) (0.2) (0.3)
James Mary Sammie Sean
(1.0} (1.1) (1, 2) {1, 3)
Tom Lee Leon Larry
(2,0) 2.1 (2,2) 2.3)
Maria Margaret il John

You must always use two subscripts when referring to individual elements of
the table. Specity the row with the first subscript and the column with the sec-
ond subseript.

The elements of the array may be used in the same ways as any other
variable—in accumulators, counts, and reference fields for lookup; in state-
ments like assignment and printing: and as conditions. Some valid references
to the table include

NameString(1, 2) = "New Name"

NameString (RowInteger, ColumnInteger) = "New Name"

DisplaylLabel.Text = NameString(1, 2)

DrawString(NameString(RowInteger, ColumnInteger), PrintFont, Brushes.Black, 100.0, 100.0)
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Invalid references for the NameString table would include any value greater
than 2 for the first subscript. greater than 3 for the second subscript, or less
than O for either subseript.

Initializing Two-Dimensional Arrays

Numeric array elements are initially set to 0. and string elements are set to
empty strings. And, of course, you can assign initial values when you declare
the array. But many situations require that you reinitialize arrays to O or some
other value. You can use nested For /Next loops to set each array element to an
initial value.

Nested For/Next Example

The assignment statement in the inner loop will be executed 12 times, once for
each element of NameString.

For RowInteger As Integer = 0 To 2
For ColumnInteger As Integer = 0 To 3
' Initialize each element.
NameString(RowInteger, ColumnInteger) = ""
Next ColumnInteger
Next RowInteger

Printing a Two-Dimensional Table

When you want to print the contents of a two-dimensional table. you can use a
For Each/Next loop. This example prints one array element per line.

' Print one name per line.
For Each ElementString As String In NameString
' Set up a line.
e.Graphics.DrawString(ElementString, PrintFont,
Brushes.Black, HorizontalPrintLocationSingle, VerticalPrintLocationSingle)

' Increment the Y position for the next line.
VerticalPrintLocationSingle += LineHeightSingle
Next ElementString

If you wish to print an entire row in one line, use a For/Next loop and set
up the X and Y coordinates to print multiple elements per line.

' Print one line per row .
For RowInteger As Integer = 0 To 2
For ColumnInteger As Integer = 0 To 3
e.Graphics.DrawString(NameString(RowInteger, ColumnInteger), PrintFont,
Brushes.Black, HorizontalPrintLocationSingle, VerticalPrintLocationSingle)
' Move across the line.
HorizontalPrintLocationSingle += 200
Next ColumnInteger

' Start next line; Reset to left margin.

HorizontalPrintLocationSingle = e.MarginBounds.Left

' Move down to next line.

VerticalPrintLocationSingle += LineHeightSingle
Next RowInteger
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Summing a Two-Dimensional Table

You can find the sum of a table in various ways. You may sum either the
columns or the rows of the table; or, as in a cross-foot, you can sum the figures
in both directions and double-check the totals.

To sum the array in both directions. each column needs one total variable
and each row needs one total variable. Two one-dimensional arrays will work
well for the totals. Figure 8.7 illustrates the variables used in this example.

' Crossfoot total a 2D table.

' Give the 4 X 6 array values for testing.
! (Normally you would total values that are accumulated in a program.)
Dim AmountDecimal(,) As Decimal =
{{2.5D, 3D, 1.2D, 2.2D, 4.5D, 3.5D},
{2D, 2D, 2D, 2D, 2D, 2D},
{30, 3.1D, 3.2D, 3.3D, 3.4D, 8.5D},
{4.4D, 4.5D, 4.6D, 4.7D, 4.8D, 4.9D}}
Dim RowTotalDecimal(3) As Decimal
Dim ColumnTotalDecimal(5) As Decimal

For RowInteger As Integer = 0 To 3
For ColumnInteger As Integer = 0 To 5
RowTotalDecimal (RowInteger) += AmountDecimal(RowInteger, ColumnInteger)

ColumnTotalDecimal(ColumnInteger) += AmountDecimal(RowInteger, ColumnInteger)
Next ColumnInteger
Next RowInteger

Fi gure a.7
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Write VB statements to do the following:

1. Dimension a table called TemperatureDecimal with five columns and
three rows.
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. Sel each element in the first row to 0.
. Set each element in the second row to 75.
. For each column of the table, add together the elements in the first and

second rows. placing the sum in the third row.

5. Print the entire table. (Write only the logic for printing inside the Print-
Document_PrintPage event procedure.)

Lookup Operation for Two-Dimensional Tables

When you look up items in a two-dimensional table, you can use the same
techniques discussed with single-dimensional arrays: direct reference and

table lookup. The limitations are the same.

1. To use a direct reference, row and column subseripts must be readily
available. For example, you can tally the hours used for each of five
machines (identified by machine numbers 1 to 5) and each of four

departments (identified by department numbers 1 to 4).

RowInteger = Integer.Parse(MachineTextBox.Text) — 1
= Integer.Parse(DepartmentTextBox.Text) — 1
HoursDecimal = Decimal.Parse(HoursTextBox,Text)

ColumnInteger

MachineTotalDecimal(RowInteger, ColumnInteger) += HoursDecimal

2. A table lookup is the most common lookup technique.

Many two-dimensional tables used for lookup require additional one-
dimensional arrays or lists to aid in the lookup process. For an example, use a
shipping rate table (Figure 8.8) to look up the rate to ship a package. The ship-
ping rate depends on the weight of the package and the zone to which it is be-
ing shipped. You could design the project with the weight and zones in list

boxes, or you could use a text box and let the user input the data.

N

Figure $.8

This shipping rate table in a two-dimensional array can be used to look up the correct shipping charge.
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Using List Boxes

In the example illustrated in Figure 8.8, a list box holds the weight limits, and
another list holds the zones. The values for the two lists are set in the Items
properties at design time. The five-by-four rate table is two-dimensional, and
the values are set when the table is declared.

' Look up values from list boxes.

' Declare module-level variables.

Dim RateDecimal(,) As Decimal =
{{iD, 1.5D, 1.85D, 1.85D},
{1.58D, 2D, 2.4D, 3.05D},
{1.71D, 2.52D, 3.1D, 4D},
{2.04D, 3.12D, 4D, 5.01D},
{2.52D, 3.75D, 5.1D, 7.25D}}

Private Sub LookupButton_ Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles LookupButton.Click
' Look up the shipping rate.

Dim WeightIndexInteger As Integer
Dim ZoneIndexInteger As Integer

WeightIndexInteger = WeightListBox.SelectedIndex
ZonelndexInteger = ZonelistBox.SelectedIndex
If WeightIndexInteger <> —1 And ZonelIndexInteger <> —1 Then
ChargesTextBox . Text =
RateDecimal (WeightIndexInteger, ZonelndexInteger).ToString("N")
Else
MessageBox.Show("Select the weight and zone.", "Information Missing",
MessageBoxButtons.OK, MessageBoxIcon.Exclamation)
End If
End Sub

Using Tex1 Boxes
If you are using text boxes rather than list boxes for data entry, the input requires
more validation. You must look up both the weight and zone entries before you
can determine the correct rate. The valid zones and weight ranges will be stored
in two separate one-dimensional arrays. The first step is to establish and fill the
arrays. The five-by-four rate table is two-dimensional, and the values should be
preloaded, as in the previous example.

Note that the Try/Catch blocks were omitted to clarify the logic. You
should always use error trapping when converting input to numerie values.

' Look up values from text boxes.

" Declare module-level variables.
Dim RateDecimal(,) As Decimal =
{{iD, 1.5D, 1.65D, 1.85D},
{1.58D, 2D, 2.4D, 3.05D},
{1.71D, 2.52D, 3.1D, 4D},
{2.04D, 3.12D, 4D, 5.01D},
{2.52D, 3.75D, 5.1D, 7.25D}}
Dim WeightInteger() As Integer = {1, 3, 5, 10}
Dim ZoneString() As String = {"A", "B", "C", "D"}



Private Sub LookupButton_Click(Byval sender As System.Object,
ByVal e As System.EventArgs) Handles LookupButton.Click
' Look up the shipping rate.

Dim
Dim
Dim
Dim
Dim

WeightIndexIntagar‘ As Integer
ZOI'IQII'IGGXII'I":GQQF As Integer
II'IdG)(II'IthBF As II'IthBF =0
WeightInputInteger As Integer
WGithFOLII"IdBOOlGaI'I As Boolean = False

Dim ZoneFoundBoolean As Boolean = False
Try
' Look up the weight to find the WeightIndexInteger.
WeightInputInteger = Integer.Parse(WeightTextBox.Text)
Do Until WeightFoundBoolean Or IndexInteger > 3
If WeightInputInteger <= WeightInteger(IndexInteger) Then
WeightIndexInteger = IndexInteger
WeightFoundBoolean = True
Else
IndexInteger += 1
End If
Loop
If Not WeightFoundBoolean Then
' Weight above 10 pounds.
WeightIndexInteger = 4
WeightFoundBoolean = True
End If
' Look up the zone to find the ZonelndexInteger.
IndexInteger = 0
Do Until ZoneFoundBoolean Or IndexInteger > 3
If ZoneTextBox.Text.ToUpper() = ZoneString(IndexInteger) Then
ZoneIndexInteger = IndexInteger
ZoneFoundBoolean = True
Else
IndexInteger += 1
End If
Loop
' Display the appropriate rate.
If ZoneFoundBoolean Then
ChargesLabel.Text =
RateDecimal (WeightIndexInteger, ZoneIndexInteger).ToString("N")
Elsa
MessageBox.Show("Invalid zone.", "Information Missing or Invalid",
MessageBoxButtons.OK, MessageBoxIcon.Exclamation)
End If
Catch
MessageBox.Show("Invalid weight.", "Information Missing or Invalid",
MessageBoxButtons.OK, MessageBoxIcon.Exclamation)
End Try
End Sub

Collections

As a programmer. you will need to know how to work with both arrays and more
sophisticated collection types. A collection is an object designed to handle a
group of related data and is more flexible than an array. A very large percentage

343
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of existing program code uses array logic in some capacity. But newer program
development will rely more on the object-oriented collection classes.

You have already worked with collections for the list boxes in Chapter 7.
You learned to use properties and methods of the Items collection of a list box
or combo box. Now you will see how those concepts can be used in a collection
that you create.

The System.Collections namespace provides classes for several types of
collections. All of the collection classes have properties and methods. such as
the Count property that you used with a list box. Examples of collection types
are ArrayList. SortedList. Queue, Stack, Hashtable, and Dictionary.

A SortedList Collection

One handy type of collection is called a SortedList. As the name implies, the
elements in the collection are automatically sorted as items are entered. A Sort-
edList provides some useful methods, such as Add. Contains. and Remove.
The collection dynamically increases in size as new elements are added.

A SortedList is a collection of items. Each of those ilems is made of two
fields: a key and a value. called a key/value pair. The key field cannot have du-
plicates. You can reference the individual elements by the key field or an in-
dex, which is zero based.

In many respects a SortedList is similar to an array. But the collection
provides more properties and methods to make programming much eagier.
Table 8.1 shows a list of some of the most useful properties and methods of
SortedList collection.

Some of the Most Useful Properties and
Methods of a SortedList Collection

€ Arrays and Collections

Table 8.1

Properties and

Metheds Purpose

Capacity Holds the number of elements that the collection can contain.
Count Holds the actual number of elements in the collection.
Add Add an element to the collection.

Clear Bemove all elements from the collection.

Contains Searches for a specific key in the collection.
ContainsValue Scarches for a specific value in the colleetion.
Item(Key) Retrieve the value associated with a specific key.
Remove (Key ) Remove an element by key.

RemoveAt (Index) Remove an element by index.

To give a collection initial values. you can use the new From keyword.
which was added to Visual Basic 2010. For earlier versions of VB, you must
use the Add method to set initial values into the collection.
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A SortedList Sample Program

The following program (Figure 8.9) sets up a collection of names and phone
numbers. The name works as a key to relate to the associated phone number.
Although each name and phone number is a string, the combined element is

considered an object of the DictionaryEntry data type. You can use the Key and
Value properties of a DictionaryEntry to retrieve the individual fields, which you
must convert back to strings when Option Strict is on. (You can see an example
of this in the ListButton_Click event procedure in the following program).

Flgure 3.9

The user interface for the

7 -
i Using a Collection = |k SortedList collection program.

Hams

Phane Hurber

i
4l

You will see both some new and some familiar techniques in this program.

The contains method determines whether a specific key exists in the collec-
tion, freeing us from writing comparison code. And you can use the ForEach
loop to iterate through the collection, just as with an array.

The SortedList Program

1

1

Program: cho8Collection
Programmer: Bradley/Millspaugh
Date: June 2010

Description: Store names and phone numbers in a collection.

Option Strict On

Public Class CollectionForm

Private PhoneBookSortedList As SortedList

Private Sub CollectionForm_Load(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles MyBase.Load
' Create the collection and initialize beginning values.

PhoneBookSortedList = New SortedList From {{"Ann", "555-0000"},
{"Bill", "555-1111"},
{"Garol", "555-3333"}}
End Sub
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Private Sub AddButton Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles AddButton.Click
' Add a new element.

If PhoneBookSortedList.Contains(NameTextBox.Text) Then
MessageBox.Show("That name is already in the list.", "Duplicate”)
Else
If NameTextBox.Text = String.Empty Then
MessageBox.Show("Please enter the new data.", "Add Error")
Else
PhoneBookSortedList .Add (NameTextBox.Text,
PhoneMaskedTextBox.Text)
End If
End If
End Sub

Private Sub RemoveButton_ Click(Byval sender As Object,
Byval e As System.EventArgs) Handles RemoveButton.Click
' Remove an existing element.

If NameTextBox.Text = String.Empty Then
MessageBox.Show("Please enter name to delete.", "Delete Error")
Else
1f PhoneBookSortedList.Contains(NameTextBox.Text) Then
PhoneBookSortedList.Remove (NameTextBox.Text)
MessageBox.Show(NameTextBox.Text & " removed from the list.")
NameTextBox.Clear()
PhoneMaskedTextBox.Clear()
Else
MessageBox.Show("That name was not found.",
"Name Not Found Error")
End If
End If
End Sub

Private Sub CountButton Click(ByvVal sender As System.Object,
ByVal e As System.EventArgs) Handles CountButton.Click
' Display the current number of elements in a message box.

MessageBox.Show("Current number of members in the list is " &
PhoneBookSortedList.Count.ToString(), “"Count")
End Sub

Private Sub ListButton_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles ListButton.Click
' Display all names and phone numbers in the list.

Dim ListString As String = String.Empty

For Each AnElement As DictionaryEntry In PhoneBookSortedList
ListString & AnElement.Key.ToString() & ControlChars.Tab &
AnkElement.Value.ToString() & ControlChars.NewLine
Next

MessageBox.Show(ListString)
End Sub
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Private Sub FindButton_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles FindButton.Click
' Find the phone number for a given name.

If NameTextBox.Text = String.Empty Then
MessageBox .Show("Please enter name to find.", "Missing Data")
Else
If PhoneBookSortedList.Contains(NameTextBox.Text) Then
PhoneMaskedTextBox.Text =
PhoneBookSortedList. Item(NameTextBox.Text).ToString()
Else
MessageBox.Show("'That name was not found.",
"Name Not Found Error")
End If
End If
End Sub

Private Sub ExitButton_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles ExitButton.Click
' End the program.

Me.Close()
End Sub

End Class

1. What is a collection?
2. What is the advantage of using a collection, rather than an array?
3. List three properties or methods of a Sorted List that are also used by the

[tems collection for a list box.

-Your Hands-On Programming Example

Create a project for R 'n R—for Reading 'n Refreshment that determines the
price per pound for bulk coffee sales. The coffees are divided into categories:
regular, decaf, and special blend. The prices are set by the quarter pound, half
pound, and full pound. Use a Find Price button to search for the appropriate
price based on the selections.

Regular Decaffeinated Speeial Blend
Y4 pound 2.60 2.90 3.25
L4 pound 4.90 5.60 6.10
Full pound 8.75 9.75 11.25

Create a structure that contains the coffee type. amount, and price. Set up
a module-level variable that is an array of 20 elements of your structure; this
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array will hold the transactions. Each time the Find Price button is pressed, look

up and display the price of the coffee selection and add the data to the array.
Include a Clear button to clear the selections from the screen and a Print

button that prints all of the transactions. Using Print Preview, print appropriate

headings and the data from the t

ransaction array.

When the Exit bulton is pressed, give the user another opportunity to print

all the transactions.

Planning the Project

Sketch a form (Figure 8.10). which your users sign off as meeting their needs.

Arrays and Collections

Figure 8.10

A planning sketch of the form for the hands-on programming example.

BulkCoffeeForm
Y

GroupBox2
P \\\— Coffee Frices - GroupBoxl
S Quantity &
QuarterPoundRadioButton ® quarterround | ¢ [ 1V CotfesTypeComboBox
HalfPoundR adioButton O Half Pourd Price [ ¢ PriceTextBox
FullFoundRadioButton O Full Pound

[End Price] | Clear | [ Print |[ Ext |

7 L 7
] /

Plan the Objects and Properties
Object

BulkCoffecForm

GroupBox1
GroupBox2

Coffee TypeComboBox

Labell

Label2

/f [
FindFriceButton / FrintButton /
ClearButton ExitButton

Property Setting
Name BulkCoffeeForm
Text R 'n R for Reﬁding and Refreshment
AcceptButton FindPriceButton
Text Coffee Prices
Text Quantity
N ame CoffeeTypeCombaBox
Items Regu]u.r

Decaffeinated

Special Blend
DropDownStyle DropDownList
Text &Type
Text Price
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Object

PriceTextBox

QuarterPoundRadioButton

HalfPoundRadioButton

FullPound RadioButton

FindPriceButton

ClearButton

PrintButton

ExitButton

PrintDocument1

PrintPreviewDialogl
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Property Setting

Name PriceTextBox

Read Only True

TabStop False

Name QuarterPoundRadioButton
Text &Quarter Pound
Checked True

Name HalPoundRadioButton
Text &Half Pound

Name FullPoundRadioButton
Text Fu&ll Pound

Name FindPriceButton

Text &Find Price

Name ClearButton

Text &Clear

Name PrintButton

Text &Print

Name ExitButton

Text E&xit

Name PrintDocument1
Name PrintPreviewDialogl

Plan the Event Procedures  You need to plan the actions for the event procedures.

Procedure

FindPriceButton_Click

ClearButton_Click

PrintButton_Click

ExitButton_Click

All radio buttons_Click

PrantDocument 1_PrintPage

Actions

Find the column from the list selection.
Find the row from the radio button selection.
Look up the price in the tasle.

Display the price in the label.

Store the type, quantity, and price in the transaction array.

Select the first radio button.
Deselect the list entry.

Clear the price label.

Set up piirrl previeri.
Prnt the report.

Dhisplay message box giving the user opportunity to print.
1f the user wanta to ;:minl
Execute PrintButton_Click prm"edure.

End If
Terminate the project.

Save the name of the selecied button.

Print title.
Loop to print all of the stor=d transactions.
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Write the Project Follow the sketch in Figure 8.10 to create the form.
Figure 8.11 shows the completed form, and Figure 8.12 shows sample report
output,

» Sel the properties of each object, according to your plan.
e Write the code. Working from the pseudocode, write each event procedure.

*  When you complete the code, use a variety of data to thoroughly test the
project.

Arrays and Collections

Figure 2.11

The form for the hands-on

programming example.

Flgnre a.12

A sample report created by the
progmm.

R'nR Coffee Sales
by Programmer Name
Quarter Pound Regular 250
Quarter Pound Special Blends 325
Full Found Deacaffeinated 975
The Project Coding Solution
' Program: ChOBHandsOn
' Programmer: Bradlayruillspaugh
' Date: June 2010
' Description: Look up the price for bulk coffee
. based upon quantity and type.
! Uses a structure and arrays, and prints a report
4 of the transactions from the array.
' Folder: Ch0B8HandsOn
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Public Class BulkCoffeeForm
' Declare structure and module-level variables
Structure CoffeeSale
Dim TypeString As String
Dim QuantityString As String
Dim PriceDecimal As Decimal
End Structure

Private TransactionCoffeeSale(20) As CoffeeSale
Private NumberTransactionsInteger As Integer
Private PriceDecimal(,) As Decimal =
{{2.eD, 2.9D, 3.25D}, {4.9D, 5.8D, 6.1D}, {8.75D, 9.75D, 11.250}}
Private SelectedButtonString As String

Private Sub ClearButton_Click(Byval sender As System.Object,
Byval e As System.EventArgs) Handles ClearButton.Click
' Remove the selection from the list and
: clear the price.

' Select first radio button.
QuarterPoundRadioButton.Checked = True
' Clear coffee type selection.
CoffeeTypeComboBox.SelectedIndex = —1
PriceTextBox.Text = "*"

End Sub

Private Sub ExitButton_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles ExitButton.Click
' Terminate the project.
Dim ResponseDialogResult As DialogResult

ResponseDialogResult = MessageBox.Show("Print the report?”,
'Terminate the Application”, MessageBoxButtons.Yesho,
MessageBoxIcon.Question)

If ResponseDialogResult = DialogResult.Yes Then

printButton_Click(sender, e)

End If

Me.Close()

End Sub

Private Sub FindPriceButton Click(Byval sender As System.Object,
ByVal e As System.EventArgs) Handles FindPriceButton.Click
' Lookup the price using the quantity and type.

Dim RowInteger, ColumnInteger As Integer
Dim SalePriceDecimal As Decimal

' Allow only 20 transactions.
If NumberTransactionsInteger < 20 Then
ColumnInteger = CoffeeTypeComboBox.SelectedIndex
If ColumnInteger <> —1 Then
' Coffee selection made, determine quantity selected.
Select Case SelectedButtonString
Case "QuarterPoundRadioButton"
RowInteger = 0
TransactionCoffeeSals(NumberTransactionsinteger).QuantityString =
"Quarter Pound"
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Case "HalfPoundRadioButton"
RowInteger = 1
TransactionCoffeeSale(NumberTransactionsInteger).QuantityString
"Half Pound"
Case "FullPoundRadioButten"
RowInteger = 2
TransactionCoffeeSale(NumberTransactionsInteger).QuantityString
"Full Pound"
Case Else
' No selection made; use quarter pound.
RowInteger = 0
TransactionCoffeeSale(NumberTransactionsInteger).QuantityString
"Quarter Pound"
End Select

' Retrieve price of selection.
SalePriceDecimal = PriceDecimal(RowInteger, ColumnInteger)
PriceTextBox.Text = SalePriceDecimal.ToString("C")
' Save this transaction.
TransactionCoffeeSale (NumberTransactionsInteger).TypeString =
CoffeeTypeComboBox.Text
TransactionCoffeeSale (NumberTransactionsInteger).PriceDecimal =
SalePriceDecimal
NumberTransactionsInteger += 1
Else
MessageBox.Show(*Select the coffee type.", "Selection Incomplete”,
MessageBoxButtons.OK, MessageBoxIcon.Exclamation)
End If

Else

End
End Sub

Private

MessageBox.Show("Sorry, only 20 transactions allowed.")
It

Sub PrintButton Click(Byval sender As Object,

Byval e As System.EventArgs) Handles PrintButton.Click
' Print the report using Print Preview.

PrintPreviewDialogi.Document = PrintDocument1i
PrintPreviewDialog1.ShowDialog()

End Sub

Private
Byval

Sub PrintDocumenti PrintPage(ByVal sender As Object,
e As System.Drawing.Printing.PrintPageEventArgs

) Handles PrintDocumenti.PrintPage

' Handle print and print previews.

Dim
Dim
Dim
Dim

PrintFont As New Font("Arial", 12)

HeadingFont As New Font(“"Arial", 14, FontStyle.Bold)
LineHeightSingle As Single = Printfont.GetHeight + 2
ColumniHorizontallLocationSingle As Single = e.MarginBounds.Left
VerticalPrintLocationSingle As Single = e.MarginBounds.Top
Column2HorizontallLocationSingle As Single = 300
Column3HorizontallocationSingle As Single

PrintLineString As String

FontSizeF As New SizeF

FormattedPriceString As String
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' Set up and display heading lines.
PrintLineString = "R 'n R Coffee Sales”
e.Graphics.DrawString(PrintLineString, HeadingFont,

Brushes.Black, Column2HorizontallLocationSingle, VerticalPrintlLocationSingle)
PrintLineString = "by Programmer Name"
VerticalPrintLocationSingle += LineHeightSingle
e.Graphics.DrawString(PrintLineString, PrintFont,

Brushes.Black, Column2HorizontallLocationSingle, VerticalPrintLocationSingle)

VerticalPrintLocationSingle += LineHeightSingle * 2

' Loop through the transactions,
For Each IndividualCoffeeSale As CoffeeSale In TransactionCoffeeSale
' Don't print if blank.
If IndividualCoffeeSale.QuantityString <> "" Then
' Set up a line.

Quantity.
e.Graphics.DrawString(IndividualCoffeeSale.QuantityString, PrintFont,
Brushes.Black, ColumniHorizontallLocationSingle,
VerticalPrintlLocationSingle)

Type.
e.Graphics.DrawString(IndividualCoffeeSale.TypeString, PrintFont,

Brushes.Black, Column2HorizontallocationSingle,
VerticalPrintLocationSingle)

Right-align the price.
FormattedPriceString = FormatNumber (IndividualCoffeeSale.PriceDecimal)
' Measure string in this font.

FontSizeF = e.Graphics.MeasureString(FormattedPriceString, PrintFont)
' Subtract width of string from column position.
Column3HorizontallLocationSingle = 550 — FontSizeF.Width
e.Graphics.DrawString(FormattedPriceString, PrintFont,

Brushes.Black, Column3HorizontallLocationSingle,
VerticalPrintLocationSingle)

' Increment the Y position for the next line; Double space.
VerticalPrintLocationSingle += LineHeightSingle * 2
End If
Next
End Sub

Private Sub QuarterPoundRadioButton_ CheckedChanged(
ByVal sender As System.Object, ByVal e As System.EventArgs
) Handles FullPoundRadioButton.CheckedChanged,
HalfPoundRadioButton.CheckedChanged,
QuarterPoundRadioButton.CheckedChanged

' Save the name of the selected radio button.
' This procedure is executed each time any radio button is selected.

SelectedButtonString = CType(sender, RadioButton).Name
End Sub
End Class
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. A series of variables with the same name is called an array. The individual

values are referred to as elements, and each element is accessed by its sub-
script, which i3 a position number.

. Array subscripts or indexes are zero based: they must be integers in the

range of the array elements. VB rounds noninteger values.

. You can assign initial values in the array declaration or specify the highest

subseript allowed.

. A special form of the For loop called For Each is available for working

with arrays. The For Each eliminates the need for the programmer to ma-
nipulate the subseripts of the array.

5. You can declare a structure lo combine related fields and then declare vari-

ables and arrays of the structure. Structure statements must appear in the
declarations section at the top of a file,

. Arrays can be used like any other variables; they can be nsed to accumu-

late a series of totals or to store values for a lookup precedure.

. The information in arrays may be referenced directly by subscript, or a

table lookup may be used to determine the correct table position.
You can use the SelectedIndex property of a list box as a subscript of an
array.

. Arrays may be multidimensional. A two-dimensional table contains rows

and columns and is processed similarly to a one-dimensional array. Access-
ing a multidimensional array frequently requires the use of nested loops.

A collection is an object designed to manage a group of items. Several types
of collections are available: all contain properties and methods for working
with the elements.

ey Terms

array 326 row 337

collection 343 SortedList 344

column 337 structure 329

direct reference 332 subseript 326

element 326 subscripted variable 326
For Each and Next 328 table 326

index 326 table lookup 333

Arrays and Collections
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Review Questions

1. Define the following terms:
(a) Array
(b) Element
(¢) Subseript
(d) Index
(e) Subscripted variable
2. What is a structure? When might a structure be useful?

3. Describe the logic of a table lookup.

4. Name some situations in which it is important to perform validation when
working with subscripted variables.

5. Compare a two-dimensional table to an array of a structure,

6. How can you initialize values in a two-dimensional table?

7. Why would you want to use a collection rather than an array?

Programming Exercises

8.1 Array of a structure. Create a project to analyze an income survey. The
statistics for each home include an identification code, the number of
members in the household. and the yearly income,

A menu will contain File, Reports, and Help. The File menu will contain
Enter Data and Exit. As the data are entered, they should be assigned from
the text boxes to the elements of a structure.

The reports for the project will be sent to the printer and include the
following:

(a) A report that displays the input data.

(b) A listing of the identification number and income for each household
that exceeds the average income.

{c) The percentage of households having incomes below the poverty level.

| Poverty Guidelines for 2008:

Family Size em—
1 10210
2 13690
3 17170
4 200650
5 24130
6 27610
7 31000
8 34570
For each additional 3480
persen add
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Test Data
|
1D Number Number of Persons Annual Income
2497 2 32500
3323 5 23000
152 4 38210
6789 2 38000
5476 1 26000
4423 3 16400
6587 i 25000
3221 1 20500
5555 2 18000
0085 3 19700
3007 8 30000
4480 5 23400
0265 2 19700
8901 3 13000

82 Two-dimensional table. Modify Programming Exercise 8.1 to assign the

data to a multidimensional array rather than use an array of a structure.

8.2 Create a project to keep track of concert ticket sales by your club. Ticket
prices are based on the sealing location. Your program should calculate
the price for each sale, accumulate the total number of tickets sold in
each section. display the ticket price schedule. and print a summary of all

sales,

The form should contain a list box of the sections for seating.

Do not allow the user to receive an exception for subscript out-of-

range.
i
Section Price
Orcheatra 40,00
Mezzanine 27.50
General 15.00
Balcony 10,00

Arrays and Collections
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8.4 Array of a structure. Create a project that will allow a user to look up state
and territory names and their two-letter abbreviations. The user will have the
options to Look up the Abbreviation or Look up the State Name. In the event that
amatch cannot be found for the input. display an appropriate error message.

Use radio buttons with a shared event procedure and a Select Case
to determine which text box (state name or abbreviation) should have the
focus and which should be set 1o ReadOnly.

Data

AL  Alabama MT Maontana

AK  Alaska NE Nebraska

AS  American Samoa NV Nevada

AZ  Arizona NH New Hampshire
AR Arkansas NJ New Jersey

CA  California NM New Mexico
€O Colorado NY New York

CT  Connecticut NC North Carolina
DE  Delaware ND Narth Dakota
DC District of Columbia OH Ohio

FL.  Florida 0K Oklahoma

GA Goargia OR Oregon

GU  Guam PA Pennsylvania
HI  Hawaii PR Puerto Rico
ID  Idaho RI Rhode lsland
1L linois sc South Carlina
IN  Indiana SD South Dakota
IA lowa T™ Tennessee

KS  Kansas b Texas

KY  Kentucky T Trust Territories
LA Lousiana UT Utah

ME  Maine VT Vermont

MD Maryland VA Virginia

MA  Massachusetts Vi Virgin Islands
MI Michigan WA Washington
MN  Minnesota wv West Virginia
MS  Mississipp w1 Wisconsin
MO Misouri wY Wyoming
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10-question survey. Create a form containing labels with each of the
questions and a group of radio buttons for each question with the follow-
ing responses: Always, Usually, Sometimes. Seldom. and Never.

Use a two-dimensional array to accumulate the number of each re-
sponse for each question.

Have a menu or button option that will print an item analysis on the
printer that shows the question number and the count for each response.

Sample of partial output:

Question Always Usually Somelimes Seldom Never
1 5 4 10 1 O
2 2 2 10 2 1
3 17 0 10 0 0
8.7 Collection. Create a project to store and manage account numbers and cus-

tomer names in a SorteclList collection. The account number is the key.
The user should be able to add accounts, remove accounts, look up a cus-
lomer’s name or account number. and display a list of current customers
with the total number of customers displayed at the bottom of the list.

8.5 Two-dimensional table. Create a project that looks up the driving distance
between Iwo cities. Use two drop-dewn lists that contain the names of the
cities. Label one list “Departure™ and the other “Destination”. Use a Look
Up button to calculate the distance.
Store the dislances in a two-dimensional table.
L
Las Los Neow Washington
Boston | Chicage | Dallas | Vegas | Angeles | Miami | Orleans | Torome | Vancouver | DC
Boston 0 1004 1753 | 27152 | 3017 1520 1507 “n 3155 us
Chicago 1004 0 921 1780 | 2048 1397 | 919 515 2176 709
Dallas 1753 921 0 1230 | 1390 1343 | s17 1435 2234, 1307
Las Vegus 2752 17800 1230 | 0 2712 2570 1732 2251 1322 2420
Los Angeles 017 2048 1390 | 2712 0 2716 | 1858 2523 1278 2646
Mianni 1520 1397 1343 | 2570 | 2716 0 260 1494 3447 1057
New Orleans 1507 919 517 1732 | 1858 860 0 1307 2734 1099
Toronto @O 515 1435 | 2251 | 2523 1494 1307 0 2820 571
Vancouver 3155 2176 2234 | 1322 | 1278 M7 | 214 2820 0 2687
Washingion DC | 448 09 1307 | 2420 | 2646 1057 1009 571 2887 0
8.6 Two-dimensional table. Create a project in which the user will complete a



VB Mail Order I

Create a project that will calculate shipping charges
from a two-dimensional table of rates. The rate de-
pends on the weight of the package and the zone to
which it will be shipped. The Weight column specifies
the maximum weight for that rate. All weights over 10
pounds use the last row.

Optional extra: Print a summary of all shipping
selections and total charges.

Weight

1

w

>10

1.00

n
==}

204

252

VE Aulo Center I

VB Auto sells its own brand of spark plugs. To cross-
reference to major brands, it keeps a table of equiva-
lent part numbers. VB Aulo wants lo computerize the
process of looking up part numbers in order to im-
prove its customer service.

The user should be able to enter the part number
and brand and look up the corresponding VB Auto
part number. You may allow the user to select the
brand (Brand A, Brand C, or Brand X) from a list or
from radio buttens,

You can choose from two approaches for the look-
up lable. Store the parl numbers either in a two-
dimensional table or in an array of a structure. In either
case. use the part number and brand entered by the
user: look up and display the VB Auto parl number.

VB Auto

PR214

PR223

PR224

PR246

PR247

PR248

PR324

PR326

PR4A

Braml A

MRA43T

R43

R43N

R46N

R46TS

R46TX

546

SRAGE

V7L

Bramd C
RBL8
RJ6

RN4
RN
RBL17Y
RBL12-6
J1

XEJ8

H12

3.05

4.00

2.01

7.25

Brand X

14K22

14K24

14K30

14K32

14K33

14K35

14K38

14K40

14K44
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Video Bonanza I

Create a project that displays the aisle number of a
movie category in a label. The movie categories will be
in a list box. Store the aisle numbers and categories in
an array.

A Search button should loeate the correct location
from the array and display it in a label. Make sure that
the user has selected a category from the list and use
the list box SelectedIndex property to find the appro-
priate aisle number.

Very Yery

Modify vour project from Chapter 6 to keep track of
an order in an array. You can then print out the en-
tire order with detail lines for each type of shirt.
Convert the event handling for the radio buttons to
share an event procedure. Use a Case structure for
selection.

Creale an array of a structure. which holds the
quanlity, size, monogram (Boolean). pocket (Boolean),
price, and extended price for each type of shirt or-

Table Data

Aisle 1 Comedy
Aisle 2 Drama

Aisle 5 Action

Aisle 4 Sei-Fi

Aisle 5 Horror

Back Wall New Releases

dered. As each shirt type is added 1o an order. store
the information in the array. Add a menu option to
print out the order. which will have the customer name
and order number at the top. and one line for each
shirt type ordered. Use the following layout as a rough
guide for your list. Make sure to align the numeric
columns correctly. For the two Boolean fields (Mono-
gram and Pocket), print Yes or No. Do not allow the
user to print an invoice until the order is complete.

Customer name:

Order Number:

Very Yery Bouards Shirt Orders

By Your Name

AXXNINOUONE XN O

XXKXX
Quantity Size Monogram Pocket Price Extended
Each Price
XXX XXX XX XXX XX X XXX
Order Total: pasinss
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Web Applications

al the completion of this ehapter. you will he able to ...

Explain the functions of the server and the client in Web programming.
Create a Web Form and run it in a browser.

Describe the differences among the various types of Web controls and

the relationship of Web controls to controls used on Windows Forms.
Understand the event structure required for Web programs.
Design a Web Form using tables.

Control the styles used on Web pages using cascading style sheets
(CSS).

Validate Web input using the validator controls.
Use AJAX to update a portion of a Web page.

Define ASPNET, XML, WSDL. and SOAP.
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Visual Basic and Web Programming

So far, all of your projects have been based on Windows Forms and run stand-
alone in the Windows environment. In this chapter you learn to program for
the Internet. In Visual Basic you use Web Forms to create the user inter-
face for Web projects. A Web Form displays as a document in a browser
such as Mozilla Firefox, Opera. or Internet Explorer (IE). If you are using
VB Professional or above (not Visual Web Developer). you can create docu-
ments that display on mobile devices such as cell phones and personal digital
assistants (PDAs).

Important software note: Microsoft has a free product for developing Web
applications: Visual Web Developer 2010 Express. which is a streamlined subset
of Visual Studio. This chapter was created using Visual Studio Professional. but
the projects can be done using Visual Web Developer (YWD). The steps and
screen captures may differ slightly if you are using VWD. If you are using the
Express version of Visual Basic for your Windows applications, you will need to
download and install Visual Web Developer for the Web applications.

Client/Server Weh Applications

Most Windows applications are stand-alone applications: Web applications re-
quire a server and a client. The server sends Web pages to the client, where the
pages display inside a browser application (Figure 9.1).
Figure 9.1

A server delivers Web pages to

Re: t
e a client. where the pages
display in a browser window.
Response The server can be on a remote

machine or on the same
machine as the elient.

{Browser)

Web Servers

To develop Web applications you can either use a remote Web server or make
your local machine a Web server. Microsoft provides two pieces of software that
can make the development machine function as a server: the Visual Studio Web
server and Internet Information Services (1IS). The server software handles the
Web server functions, and the browser acts as the client.

The Visual Studio Web server simplifies development testing and debug-
ging. After you have debugged your Web application, you can use the tools in
the IDE to transfer the application to an IIS Web server to share with others.
The VS Web server is installed automatically when you install Visual Web De-
veloper or Visual Studio.

Web Clients

Browsers display pages written in a markup language. Although the most
common format is still hypertext markup language (HTML), many programmers
are using the more dynamic features found in Extensible Hypertext Markup
Language (XHTML). See the World Wide Web Consortium (W3C) at
www.w3.org for more details. Web pages alzo may contain programming logic in



the form of script such as JavaScript. VBScript, or JScript: or as Java applets.
The browser renders the page and displays it on the local system.

You have likely seen Web pages that look different when displayed in dif-
ferent browsers, or even in different versions of the same browser. Although
many browser applications are available, the most common are Internet Ex-
plorer, Google Chrome, and Mozilla Firefox.

You may know which browser your users are using. such as when you are
programming for a metwork within a company, called an intranet. Or you may
develop applications that run on the Internet and might display in any browser.
It your projects will run on different browsers. you should test and check the
output on multiple browsers.

Web Pages

One characteristic of HTML Weh pages is that they are stateless. That is, a
page does not store any information about its contents from one invocation to
the next. Several techniques have been developed to get around this limitation,
including storing cookies on the local machine and sending state information to
the server as part of the page’s address. called the uniform resource locator
(URL). The server can then send the state information back with the next ver-
sion of the page. if necessary.

When a user requests a Web page. the browser (client) sends a request to the
server. The server may send a preformatted HTML file. or a program on the server
may dynamically generate the necessary HTML to render the page. One Microsoft
technology for dynamically generating HTML pages is active server pages (ASP).
ASP.NET
The latest Web programming technology from Microsoft is ASP.NET 4, which
represents major advances over the earlier ASP.NET and ASP. The ASP.NET
product includes libraries. controls, and programming support that allows you
to write programs that interact with the user, maintain state, render controls,
display data. and generate appropriate HTML. When you use Web Forms in Vi-
sual Basic or Visual Web Developer, you are using ASP.NET.

Using VB and ASP.NET. you can create object-oriented, event-driven Web
applications.

Yisual Basic and ASP.NET

Each Web Form that you design has two distinct pieces: (1) the HTML and in-
structions needed to render the page; and (2) the Visual Basic code. This sepa-
ration is a big improvement over older methods that mix the HTML and
programming logic (script or applets). A Web Form generates a file with an
.aspx extension for the HTML and another file with an .aspx.vh extension for
the Visual Basic code.

Don't panic if you don’t know HTML: the HTML is generated automatically
by the Visual Studio IDE. You visually create the document using the IDE's
designer: you can then view and modify the HTML tags in the Visual Studio editor.

The VB code contains the program logic to respond to events. This code
file iz called the “code-behind™ file. The code looks just like the code you have
been writing for Windows applications, but many of the events for the controls
on Web Forms are different from those of Windows Forms. Another change is
that the VB code is not compiled into an executable (.exe) file as it is for Win-
dows applications.

363
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Creating a Web Application

You can create a new Web application in one of two ways, depending on how
you want to access the application later. You can sclect New Project or New Web
Site from the Visual Studio File menu. The New Project option is best for Web
applications that you may wanl to move from one computer to another, such as a
classroom, lab. laptop, and home. You can create a two-level folder hierarchy, with
the .sln file in the top-level folder and all files in the project in the lower-level
folder. The examples in this text all use the New Project approach for creating
Web applications.

Beginning a New Web Project

To begin a new Web project in either Visual Studio 2010 or Visual Web Devel-
oper 2010 Express. select File / New Project. The New Project dialog box looks
somewhat different in the two products. but you will make similar choices. In
the left pane of the dialog (Figure 9.2). select Visual Basic and Web; for the tem-
plate, choose ASP.NET Empty Web Application. Enter a name for the project and
browse to select the folder in which to store the files. The solution name

Web Applications

Flgnre 9.2

Begin a new Web project by entering the location and project name on the New Project dialog box. Note that this dialog box

can vary depending on the version of VB you are using.
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defaults to the same name as the project. Make sure that the box for Create di-
rectory for solution is checked and click OK.

After creating a new empty Web application, you will add the Web pages.
images, and styles that you need for the site. By convention. usually the main
Web page in an application is called Default.aspx, which contains the visual
representation of the page. A second file, Default.aspx.vb. the code-behind file,
holds the VB code for the project. This model is very similar to a Windaws pro-
ject, which also keeps the visual elements separate from the code. But in the
case of Web pages. the visual elements are created with HTML tags rather than
VB code.

ASP.NET provides two models for managing controls and code. In addition
to the code separation model described in the preceding paragraph. you also
can use a single-file model. which combines the visible elements and the VB
code in a single file. In early versions of ASP (before .NET), the single-file
model was the only format available, so you may see old applications created in
this style. We will use the code separation model for all programs in this text.

Adding a Web Page

To add a Web page to the empty Weh project, select Project / Add New ltem. In
the Add New Item dialog box (Figure 9.3). select the Web Form template and en-
ter a name for the Web page. To be consistent, it is best to name the first page
in a project Default.aspx.

Fignre 9.3
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Select Project/ Add New ltem to add a new Web Form to the empty Web project.
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Web Forms in the Visual Studio IDE

As soon as you open a new Web Form in Visual Studio, you notice many differ-
ences from Windows Forms. Instead of a Windows Form. you see a new Web
Form (Figure 9.4), also called a Web page or Web document. The toolbar is dif-
ferent, as is the list of files in the Solution Explorer. The toolbox has different
controls, and even those that look the same, such as TextBoxes. Buttons. and
Labels. are actually different from their Windows counterparts and have some
different properties and events. For example, Web controls have an ID property
rather than a Name property.

Figure 9.4

The Visual Web Developer IDE with a new Web site opened. If the page’s Source tab is selected. click the Design tab.
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Reatly

\ Suume tab
Split the window and show both Design and Source

Design tab

The IDE allows you to view the Design, the Source (HTML and ASPNET), or
a Split window. Click on the Design tab at the bottom of the window (Figure 9.4) to
display the page. The Properties window may not appear automatically: press the
Properties button or select View / Properties Window to display it.

Creating Your First Web Form—Step-hy-Step

This simple step-by-etep exercize creates a Web application that dieplays a
Hello message on a document in a browser window.

These instructions are written for VB Professional. If you are using Visual
Web Developer. the menu choices may be slightly different.
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Begin the Project
STEP 1: Open Visual Studio 2010 or Visual Web Developer 2010 Express.
STEP 2: From the File menu select New Project and select the template for
ASP.NET Empty Web Application. Set the Web application name to
“Ch09Hello” and the location to your preferred location. Make sure
that the box for Create directory for solution is checked and click OK.
STEP 2: From the Project menu. select Add New ltem and click on Web Form.
Name your form “Default.aspx™.
Note: You also can right-click in the Solution Explorer to add new
items.

Create the User Interface
You add elements to a Web page in a manner similar to writing text in a word

processor. You must press Enter to move to a new line and press the spacebar
to move across a line.

STEP 1: Click underneath the box at the top of the page and press Enter a few
times: type “Enter Name: ™. (Do not include the quotes. but do in-
clude the colon and a space.)

STEP 2: Add a TextBox control from the Standard section of the toolbox. You
can drag the text box onto the form or double-click the tool in the tool-
box. Double-clicking makes the text box appear at the insertion point.

Note: The text box is a server control, and the text “Enter Name:”
is static HTML. You will leam more about these elements later in this
chapter.

STEP 3: Set the ID property of the text box to NameTextBox. You may want to
click the Alphabetic button in the Properties window to sort the prop-
erties. The ID property appears at the top of the list due to the paren-
theses. just as the Name property appears at the top of the list in
Windows Forms.

STEP 4: Click after the text box, press Enter twice, and add a Label control.

STEP 5: Set the Label’s ID property to MessageLabel and delete the Text prop-
erty. The label will display its ID property at design time but not at
run time.

STEP 6: Click after the label. press Enter a couple of times, and add a Button
control. Set the [D property to SubmitButton and the Text property to
“Submit”.

STEP 7: In the Properties window, drop down the list of objects and select
DOCUMENT. which is the Web Form. Set the BgColor property (back-
ground color) to a color of your choice.

STEP 8; Set the document’s Title property to “Hello Application”. The Title prop-

erty displays in the title bar of the browser when you run the application.

Add Code
STEP 1: Double-click on the Submit button and add the following code.

'Web Site: Ch09Hello
'Web page: Default.aspx
'Programmer: Your Name
'Date: June 2010

'Description: Concatenate the name and display in a label.
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Public Class _Default
Inherits System.Web.UI.Page

Protected Sub SubmitButton_Click(ByVal sender As Object,
ByVal e As System.EventArgs) Handles SubmitButton.Click
' Display the name and a message.

MessageLabel.Text - "Hello " & NameTextBox.Text & "I"
End Sub
End Class

tun the Web Application

The menu choices and toolbar buttons for running a Web application differ
somewhat for Visual Web Developer and the full version of Visual Studio.

STEP 1:  Run the project.

Note: You also can right-click on the aspx file or on the page in the
Document window and select View in Browser.

STEP 2: The default browser should launch and open the page with your page
showing.

Note: If you are running with a firewall, you may receive a message
that the firewall has blocked the Web Server and asking what you
would like to do; choose Unblock to permit the server to render your
page and then refresh the page in the browser window.

STEP 2: Enter a name and press the Submit button. A “Hello™ meszage should
appear in the label.
STEP 4: Close the browser window to end execution.

Viewing the HTML Code

When you are viewing vour Web Form in the designer, you can see three tabs
at the bottom of the form: Design, Split, and Source. You can click on the Source
tab to see the static HTML code. The HTML creates the visual elements on the
page and is automatically generated. like the Windows-generated code in a

‘indows Form. The Split tab splits the Document window horizontally and
shows you both the design and the source.

Controls

Several types of controls are available for Web Forms. You can mix the control
types on a gingle form. Refer to Figure 9.5 to view the toolbox. For most of your
work, you will use the controls in the Standard section of the toolbox.

e Standard (ASP.NET server controls). These are the richest, most powerful
controls provided by ASPNET and the .NET framework. Web server con-
trols do not directly correspond to HTML controls but are rendered differ-
ently for different browsers in order to achieve the desired look and feel.
Some of the special-purpose Web server controls are Calendar, Check-

BoxList, AdRotator, and RadioButtonlist.

= Data. This list of controls includes the GridView and DataList for display-
ing data.

e Validation. These controls are used to validate the data before they are sent
to the server.
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Figure 9.5
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*  Nauvigation. This list includes a Menu control.
* Login. Visual Studio includes login controls and wizards.

o WebParts. The WebParts set of components enables users to change the ap-
pearance and behavior of the interface from the browser.

e AJAX Extensions. These are a set of AJAX (Asynchronous JavaSeript
and XML) controls that provide for faster Web page loading and richer
interfaces.

o  HTML. These are the standard HTML elements that operate only on the
client. You cannot write any server-side programming logic for HTML con-
trols. As you submit forms to the server. any HTML controls pass to the
server and back as static text. You might want to use HTML controls if you

have existing HTML pages that are working and you want to convert to
ASPNET for additional capabilities.

e (thers. Depending on your version of VS, you may have other sections,
such as Reporting.

You can see the available controls in the toolbox when a Web Form is in
Design view. Generally, the Standard section is showing (refer to Figure 9.4).
Try selecting other toolbox tabs, such as Data, Validation, Navigation, Login, Web-
Parts, and HTML.

In Design view, you can tell the difference between client-side HTML con-
trols and server-side controls. Click on a control and a popup DataTip tells you

the type of control and its ID (Name). Figure 9.6 shows two button controls. one
an ASP.NET server control and the other an HTML control.

Figure 9.6

asp:button=Buttonl|
ASP server control ———

|input=Button2

button =

Client-side HTML contro]l ——

The popup DataTip for each
control identifies the type of

control and its ID.
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Event Handling

You write VB code for events of Web controls in the same way that you write for
Windows controls. The events may actually occur on either the client or the
server. The process of capturing an event, sending it to the server, and execut-
ing the required methods is all done for you automatically.

The events of Web Forms and controls are somewhat different from those of
Windows Forms. For example, a Web Form has a Page_Load event rather than a
Form_lLoad event. You can see the events of the page using the editor when view-
ing the “code behind™ file: in the Class name list on the left, select (WebFormName
Events) and drop down the Method name list (on the right) to see the list of events
for the page. You also can select any control on the page to see the events of the
control. For example. if you select a button control. you can see that you still have
a Click event. but the list of events is much shorter than it is for Windows Forms.

Files

The files that you find in a Web application differ greatly from those in a Win-
dows application (Figure 9.7). Two files make up the form: the aspx.designer.vb
file and the aspx.vb file. The aspx.designer.vb file holds the specifications for
the user interface that are used by the server to render the page. The aspx.vh file
holds the Visual Basic code that you write to respond to events. The aspx.vb file is
the code-behind file for the other file. When you are designing the user
interface, you select the FormName.aspx tab and select the Design tab at the
bottom of the window: when you are working on the code procedures, you select
the FormName.aspx.vb tab.

Figul'e 9.7
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Testing in Other Browsers

You can test your project in another browser. such as Mozilla Firefox. From the
Solution Explorer window, right-click on the Web page file name and select
Browse With. You can select from browsers that are installed on your computer.

1. What two files make up a Web Form? What is the purpose of each file?

2. How can you display a preview of how your Web Form will display in a
browser without actually running the program?

3. What is the difference between an ASP.NET server control and an

HTML control? When might you want to use each type?
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Laying Out Web Forms

You must always be aware that users may have different browsers, ditferent
screen sizes, and different screen resolutions. ASP.NET generates appropriate
HTML to render the page in various browsers but cannot be aware of the screen
size, resolution, or window size on the target machine.

Using Tables for Layout

If you want to have more control over placement of elements on your Web page,
you can add an HTML table. You can add controls and text to the table cells to
align the columns as you want them.

The table is an HTML control. which doesn’t need any server-side pro-
gramming. Although there is a Web server Table control. that is generally
used when you want to write code to add rows, columns, or controls at run
time.

You can either add a table to a Web page by selecting the Table tool from
the toolbox HTML section, or allow the IDE to give you more help. Select insert
Table from the Table menu. In the Insert Table dialog box (Figure 9.8), you can
choose the number of rows and columns. as well as set many attributes of the
entire table.

Figure 9.8
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you can create a new table and
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After you create a table. you can set many more properties, such as bor-
ders, alignment, and background color for the entire table, for individual rows,
or for individual cells (Figure 9.9). Note that the HTML colors differ from the
ones you can select for the document. You can adjust the column widths by
dragging the bar between columns. If you want to move the table, you must
click outside the table and insert or delete lines on the page.

To add or delete a table row. first select a row. Then right-click and use the
context menu. You can use the same technique to add or delete a column.

Figure 2=

Move the mouse pointer around to make the various arrows and handles appear. You can click on the arrows to select the
entire table. a row, or a column. You also can resize the table by dragging the resizing handles.

/ Select entire table

¢

- fe— Resize width

\ Resize height \

/ Select column

Resize diagonally

Entering Controls or Text in a Table

You can add controls to any table cell or type text in a cell during design time.
If you want to be able to refer to the text in a cell at run time, add a label and
give it an ID; otherwise you can type text directly into the cell. Figure 9.10
shows a table in Design view. Although the table’s border is set to zero, the
borders appear at design time but not at run time (Figure 9.11).

When you are working with a table. there are some menu options that may
help you adjust your table. The Table menu not only allows you to select the
table and to insert columns. rows. or cells, but it alzo provides the ability to
merge cells. This means that you can make the entire top row a single cell for
your title or you may combine a couple of cells for a larger image.
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Absolute Positioning

You can choose to place controls on a Web page using absolute positioning.
This option places controls in a specific X and Y position. If you choose ah-
solute positioning, be aware that controls may not show up if the user has set
the browser window to a small size. or they may overlap each other if the user
has selected a large font size for the browser window. To turn on absolute posi-
tioning, select Format / Set Position / Absolute.

When you are using absolute positioning. you can drag a control using the
white tab at the top of a selected control (Figure 9.12).

Absolute positioning keeps controls in the same position relative to the
container—the Web page in our case. You also can set individual controls to an
absolute position using cascading style sheets. which are discussed later in this
chapter.

Inecluding Images on Web Pages

You can add graphics to a Web page using the Image control. The concept is
similar to the PictureBox control on Windows Forms, but the graphic file is
connected differently due to the nature of Web applications. Each Image con-
trol has an ImageUrl property that specifies the location of the graphic file.

The table at run time. With the
Border property set to zero, the
borders do not appear.
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Figure 9.12
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To place an image on a Web page. you should first copy the graphic from
the Windows Explorer and paste it into the Solution Explorer for your Web site.
If the project is open in the IDE when you add the graphic files, click the
Refresh button at the top of the Solution Explorer to make the files show up.

You can add an Image control to a cell in a table or directly on a Web page.
In the ImageUrl property. click on the Property button (...) to open the Select
Image dialog box (Figure 9.13). If you have added the graphic to the projeet
folder and either clicked the Solution Explorer Refresh button or reopened the
project, the graphic file will appear in the Contents pane.

Drag a control to a new
position using the tab at the
top of the selected control.

Figure 5.132

Select the graphic for the ImageUrl property of the Image control in the Select Image dialog box.
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The page in Figure 9.14 is made up of a table of three rows and three
columns. The image and company title are in the first row and the text box is in
the second row. The hyperlink shown in the last row is discussed in the section
“Navigating Web Pages” later in this chapter.
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Figure 9.14
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1. Name two ways to place a button at the bottom of a Web page.

2. What is the ditference between an HTML Table control and a Web
Table control?

3. Where should you store images for a Web application?

Caseading Style Sheets

You can use caseading style sheets (CSS) to create, modify. and apply styles
to single elements on a page, one entire page, all pages of an application, or all
applications of an organization.

Using Styles

Styles are rules that can specify page layout, position, font, color, alignment,
margins, borders, background. and bullet and numbering formats. You can cre-
ate and apply new styles within a page. attach an external .css file and apply
the styles, and even save the styles in a page to an external .css file for use on
other pages or Web sites.

You can choose to define styles in several locations. including on the Web
page for individual elements. called an inline style; in a style section of a Web
page. called a page style; or in an external style sheet (.css file) that is linked or
imported into the Web page. Generally programmers use inline styles for elements
that appear only once on a page, page styles for elements that may be used in
more than one location on the page, and external style sheets for elements that
may appear on more than one page of a Web site or in multiple Web sites.

Place images. text, and
controls where you want them
by using a table. The elements
on this page are inserted into
table cells. The graphic

appears in an fmage control.
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The term “cascading” in cascading style sheets refers to the order of prece-
dence of style rules. More locally created styles override the rules of the more
globally created styles. For example, you might apply an h1 style from the style
sheet (global) that sets the font, color. size. and alignment. And if you also ap-
ply a style defined in the page for the color and size, the local (page-defined)
color and size take precedence. but the font and alignment of the style-sheet
style are still in effect. And if you also apply an inline style for the size, the
inline (more local) style will override the size but keep the color of the page-
defined style and the font and alignment of the style-sheet style.

Types of Styles

In Visual Studio, you will use several tools to define, apply. modify. and change
the location of styles. The Apply Styles window and the Manage Styles window,
hoth of which you will learn about in the next section, use the icons in Table 9.1
to identify the various types of styles. You can create a new style sheet or add
an existing style sheet to a project. When a style sheet file exists within a pro-

ject. you can add it to a solution by using Format / Attach Style Sheet.

Style Tools

The Visual Studio 2010 IDE and Visual Web Developer have windows that
make it easy to define, apply. and manage styles. The windows—CSS Properties.
Manage Styles, and Apply Styles—appear in the same area as the Properties
window and are available from the View menu. Also. a Formatting toolbar
appears in the default layout of the IDE. Figure 9.15 shows the new tools.
Note: To display the Style windows. first select a control on the Web page. then
open the View menu to see the windows listed. In VB Express, select Other
Windows to see the choices.

Casecading Style Sheet (CSS) Style Tyvpes

Table 9.1

Icon

» (Red dot)

* (Green dot)

* (Blue dot)

* (Yellow dot)

® (Circled dot)

@ (At sign)

Style Type

1D-based style: defined in a .css file. Applies o a specific
element by ID.

Clasa-based style; defined in a .css file or the current page.

Defines style properties that you want to apply to some.
but not all. elements of a pa.lticul.a.r type. such as some

<p> (paragraph) elements.

Element-based style; defined in the style block of a page.
Applies to all elements that use a particular tag, such as
<p> {for paragrapl‘l] or <td> (for table cell).

Inline style. Applies only to the specified item; will not be
reused by another element.

Indicates that the style is used on the current page.

Indicates an imported external cascading style sheet.

How Referenced

Style name preceded by a pound sign.
Example: #footer

Style name preceded by a period.
Example: .intro

Style name only.
Example: p {margin-left: 25px;
margin-right: 25px}

In Degign view. apply formatting such as
font. size, and bold., from the Format menu
or the formatting toolbar. In Source view.
formatting appears using the style element
of the opening tag.

Example: <p style="font-weight:
bold; font-style: italic>

A dot without a circle indicates that the
style is defined but not used.
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Teon for style in use /

Icon for style not in use

Manage Styles window

Apply Styles window

CSS Properties window

The Formatting Toolbar

You can use the Target Rule drop-down list on the Formatting toolbar to select
Automatic or the location of style information. For example. one option is Iniine
Style. which places the style code directly into the HTML source code. You also
can choose to create an external _css file that can be reused on multiple pages
or projects.

Defining Styles
You define a new style in the New Style dialog box (Figure 9.16). which you can
display from several locations. Choose Apply New Style from the Formatting
menu, or select New Style in either the Manage Styles window or the Apply
Styles window. You also can right-click in the CSS Properties window and
choose New Siyle from the context menu.

In the New Siyle dialog box, choose the category and then make settings.
For example, click on Font in the Category list and set the font attributes: click
on Block and set such attributes as text-align. text-indent, and vertical-align;
click on List to set bullet and numbering attributes; and Table has settings for
such attributes as borders and spacing.
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Figure 9.16
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Managing Styles
In the Manage Styles window (refer to Figure 9.15), you can see a preview of
each style. Hover the mouse pointer over a style name to display the code in the
style. You also can see the seftings for a given style in the CSS Properties window.
In the Manage Styles window., you can drag styles from one category to an-
other to change the location of the style definition. For example. if you created
a style in the current page and want to move it to the .css file so that you can
use il in other pages, drag the style name from the Current Page pane to the
StyleSheet.css (or other name of a .css file) pane. If you have more than one .css
file attached to the page, you can choose the file to which to add a style.

Applying Styles

You can apply styles from several locations, including the Apply Stvles window,
the Manage Styles window, and the New Siyle dialog box. When you create a
new style on the New Style dialog box. check the box for Apply new style fo doc-
ument selection (refer to Figure 9.16). Using the Apply Styles window. select the
element on the page and click the desired style. To use the Manage Styles win-
dow. select the element on the page. then right-click the desired style name and
select Apply Style from the context menu.

Define a new style in the New
Style dialog box. Enter the
name for the new style or
choose the tag for an element
type in the Selector box. The
Define in box allows you to
choase the location for the
new style.
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Modifying Styles

You can change the attributes of a style from either the Apply Styles or Manage
Styles window. Select the style name. right-click, and select Modify Style from
the context menu. You also can modify style attributes in the CSS Properties
window (Figure 9.17).
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Figure 9.17

CS5 Properties -0

ez = Summary.

APPRSS Kipes e REE)
body “<body>

| TextBorStyle <asp TedBon# TeeBad >
< infine style > <asp TedBon# TexBox >

(55 Propertics
[ lar I SFFO000 iTs
font- famity Comic Sans MS
fort
font-size
font-style

frnt.uaniant

i

font-weight

tlexi-decoration

text-transform
| = {Rinci

|- -

Navigating Web Pages

ASP.NET provides several techniques for navigating from one Web page to an-
other. The easiest form of navigation is to use a HyperLink control.

Using Hyperlinks

You may need to allow your user to navigate to another site or to another page
in your application. You can add a HyperLink to a Web page. The HyperLink
conirol allows vou to enter a Text property for the text to display for the user
and a NavigateUrl property that specifies the URL to which to navigate.

When you select the NavigateUrl property for a HyperLink control. the Se-
lect URL dialog box appears (Figure 9.18). You can select the page from the list.
If you want to navigate to another Web site, simply type the Web address as the
NavigateUrl property value.

Adding a Second Web Page

Often you need to include multiple Web pages in your application. For exam-
ple, you can have a separate page to display contact information for your com-
pany. You can create a Web Form that contains labels shout the company and a
HyperLink control to return to the company’s home page. The following step-
by-step exercise adds a page to the Hello project you created earlier and adds
HyperLinks to each page to navigate back and forth.

View and modify style elements
in the CSS Properties window.
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Figare 95.1828

Select the page to which to navigate for a HyperLink control from the Select URL dialog box.

-
Select URL

Project felders: Contents of folder
4 30 ChigHzndsCn sttag
1 [ My Project

éﬂ Styl=Shectcss
2 Web.config

-

=

Add a New Form to the Hello Projeet

STEP 1: Open the ChO9Hello project in the IDE if necessary.

STEP 2: Select Add New ltem from the Project menu.

Note: If the templates are not listed, make sure that the project is

displaying in the Solution Explorer.

STEP 3: In the Add New Item dialog box (Figure 9.19), set the Name box to Con-
tactInfo.aspx.

sTEP 4: Click Add. The ContactInfo.aspx file appears in the Document window.

sTEP 5: [f the source code for HTML is displaying. display Design view by se-
lecting the tab at the bottom of the Document window or by clicking
on the View Designer button in the Solution Explorer window.

Add Controls to the New Page

STEP 1: Set the document’s Title property to “Hello Contact Information™.

STEP 2: Add a HyperLink control to the top of the page.

STEP 2: Set the HyperLink’s Text property to “Return to Home Page™.

STEP 4: Click on the Property button for the HyperLink’s NavigateUrl property
to open the Select URL dialog box.

STEP 5: Select Default.aspx (Figure 9.20), the main page of this Web site, and
click OK.

STEP 6: Press Enter three or four times and enter the contact information.
(Make up any information.)

Add a HyperLink to the Main Page

STEP 1: Display Default.aspx in the designer and add a HyperLink control to
the bottom of the page.
STEP 2: Set the Text property of the control to “Contact Information™.
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To add a new Web Form to a Web site, select Web Formin the Add New ltem dialog box.

Add New rem - ChiSHello
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Visual Basc

Visual Besic

Vizual Bame
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Type: Visusl Basic
A form for Web Applications

'I-‘Ignre 9.20

Select Default.aspx, the main page of the Web site, as the page to which to navigate.

E3 Web.config

7 ) <
Select URL 0
Project folders: Cornlents of folder:
a .Q ChiaHelio ortactinformation.aspx
b gl My Project

J [ o]
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STEP 2: Set the NavigateUrl property to ContactInfo.aspz.
STEP 4: Run the application. Test the links on both pages, which should navi-
gate back and forth between the two pages.
Note: If the Default.aspx page is not the first page in the browser, in
the IDE right-click Default.aspx in the Solution Explorer window and
select Set as Start Page from the context menu.

1. What property of a HyperLink control indicates to which Web page the
control is linked?

2. Describe how to set up the HyperLinks to navigats from a main page to
a second page and back again to the main page.

Using the Validator Controls

ASP.NET provides several controls that can automatically validate input data.
You add a validator control. attach it to an input control such as a text box,
and set the error message. At run time, when the user inputs data, the error
message displays if the validation rule is violated. These validation controls run
on the client-side. so the page does not have to be submitted to the server to
view and clear the message. Table 9.2 lists the ASPNET validator controls.
Note that a blank entry passes the validation for each of the controls except
the RequiredField Validator. If you want to ensure that the field is not blank and

Web Applications

Validator Controls Tahle 9.2
Control Purpose Properties to Set
RequiredField Validator Requires that the user enter something into the field. ControlToValidate

ErrorMeszage
CompareValidator Compares the value in the field to the value in another control ControlToValidate
or to a constant value, You also can set the Type property to a Control ToCompare ar
numeric type and the CompareValidator will verify that the Value ToCompare
input value can be converted to the correct type. Type (To force type checking)
ErrorMeszage
Range Validator Makes sure that the input value falls in the specified range. ControlToValidate
MinimumValue
Maximum Value

RegularExpressionValidator

Validat Ty

a regular exp such as a required

ValidationSummary

number of d.igils. or a formatted value. such as a telephm’le
number or social security number.

Use the Regular Expression Editer to select or edit
expressions; open by selecting the Property button on the
ValidationExpression property.

Displays a summary of all of the messages from the other
validation controls.

Type (To force type checking)
ErrorMeszzage

ControlToValidate
ValidationExpression
ErrorMessage

DisplayMode
{Can be =et to a list, bulleted
list, or a single paragraph.)
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that it passes a range check. for example. attach both a RangeValidator and a
RequiredFieldValidator control to a field.

For the ErrorMessage property of the validator controls, you can either en-
ter a complete message or set the property to an asterisk. When the user leaves
the field blank or enters invalid data, the asterisk will appear.

Describe how o validate a text box called NumberTextiBox using validator con-
trols. A numeric entry is required. in the range 0 to 1000. The field must not be

blank.

Maintaining State

As you learned earlier. a Web page holds static data. Each time a page is dis-
played. or redisplayed. it is a new “fresh™ copy of the page. In fact, each time
the page is posted back to the server, a new fresh copy of the program is loaded.
The server responds to the postback. handles any events that have occurred,
sends the page back to the client (the browser), and releases the memory used
by the program. Unless steps are taken to maintain the values of variables and
the controls on the page. called the state of the page, all values will be lost in
every postback.

Retaining the Contents of Conirols

Although regular HTML does not retain the contents of controls during a post-
back, ASPNET can retain and redisplay control contents. Web controls have an
EnableViewState property. which indicates that you want the server to send the
control’s contents back with the page. EnableViewState is set to True by de-
fault. so control contents reappear for each postback.

Retaining the Values of Variables

Local variables in a Web application work just like local variables in a Win-
dows application: The variables are re-created each time the procedure begins.
But module-level variables in Web applications do not work like the ones you
are used to in Windows. Because the program is reloaded for each postback.
the values of module-level variables are lost unless you take steps to save them.
You can store the value of a module-level variable in a conirol on the Web page;
the control’s EnableViewState property takes care of holding the value during
postback.

Note: More advanced techniques for maintaining state, such as cookies and
session variables, are beyond the scope of this text. These techniques are cov-
ered in the authors” Advanced VB text.

You can either set up a label with its Visible property set to False or use the
HiddenField control in the toolbox. Then assign the module-level variable to
the invisible control. For an invisible label, use the Tex! property: for the hidden
field. you must use the Value property. which is a string. In the following ex-
ample. DiscountTotalHiddenField is a control on the page and DiscountTo-
talDecimal is a module-level variable.

383
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' Declare a module-level variable
Private DiscountTotalDecimal As Decimal

Private Sub SubmitButton Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles SubmitButton.Click
' Perform calculations.
Dim DiscountDecimal As Decimal

' Omitted code to convert input to numeric and calculate a discount.

' Add to the discount total.

DiscountTotalDecimal += DiscountDecimal

' Save the discount total in a hidden field.

DiscountTotalHiddenField.Value = DiscountTotalDecimal.ToString()
End Sub

Checking for Postback

When an ASPNET Web application loads, the Page_Load event occurs. But
unlike Windows applications, the page is reloaded for each “round-trip™ to the
server (each postback). Therefore, the Page_lLoad event occurs many times in
a Web application. The page’s IsPostBack property is set to False for the initial
page load and to True for all page loads following the first. If you want to per-
form an initialization task once. you can test for IsPostBack = False (or Not
IsPostBack) in the Page Load event procedure. And if you want to make sure
that you perform an action only on postback (not the initial page load). you can
check for IsPostBack = True.

Private Sub Page_Load(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles MyBase.Load

' If a value exists for the Discount total...

If IsPostBack And DiscountTotalHiddenField.Value <> ™" Then
DiscountTotalDecimal = Decimal.Parse(DiscountTotalHiddenField.Value)

End If

Notice that the module-level variable DiscountTotalDecimal is assigned a

value only on postback end DiscountTotalHiddenField already has been as-
signed a value.

>

Why is it necessary to check for a postback when writing Web applications?

AJAX

One of the newest improvements for Web applications is Asynchronous
JavaSeript and XML (AJAX) for creating interactive applications. AJAX al-
lows you to reload only a portion of the Web page. rather than the entire page,
on each postback.

Often large portions of a Web page are unchanged for a postback. Using
standard protocols, the entire page is redrawn every time. Using AJAX, the
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loading speed can increase dramatically by downloading and rendering only
the portion that does change.

AJAX iz an open and cross-platform technology that works on many oper-
ating systems. Many AJAX objects are available in the tool library, and any de-
veloper can contribute more objects due to the open nature of the standards.
You can tind more information at www.asp.net/community/.

AJAX is included in Visual Studio 2010, so you can use it on your Web
pages. Any page that uses AJAX features must include a SeriptManager com-
ponent, which is available in the toolbox under AJAX Extensions. After you
place the ScriptManager component on the page. you can add other controls,
such as the UpdatePanel. which is a container for other controls.

Placing controls inside of an UpdatePanel determines what portion of the
page updates on a postback. One fun way to test this is to place a label con-
taining the time inside the update panel and another outside the panel. When
a Submit button posts back to the server. only the time ingide the update panel
changes. Hint: See “Retrieving the System Date and Time” in Appendix B for
the methods to display the time.

In the following small program (Figure 9.21), the user enters a name in a
text box and clicks the Submit button. The page then welcomes the user by

Figure 9.21
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A Web page that uses AJAX must have a ScriptManager component. The UpdatePanel holds the controls that should be
posted back to the server. The area outside the UpdatePanel remains unchanged.
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name. The large image is outside the UpdatePanel so it dees not redraw when
the page posts back the response.

Protected Sub SubmitButton_Click(ByVal sender As Object,
Byval e As System.EventArgs) Handles SubmitButton.Click
' Concatenate Welcome to the name.

WelcomeLabel.Text = "Welcome " & NameTextBox.Text
End Sub

Some Web Acronyms

You have seen many acronyms in this chapter, such as HTML, ASP, 118, and
URL. But we have only scratched the surface. As you read the Help files for
VB and begin developing Web applications, you will want 1o know the meaning
of many more. These include the following:

XML Extensible Markup Language. This popular tag-based no-
tation is used to define data and their format and transmit
the data over the Web. XML is entirely text-based, does
not follow any one manufacturer’s specifications, and can
pass through firewalls.

See the pages “XML” and “XML Toals in Visual Studio”
in Help for further information.

SOAP Simple Object Access Protocol. An XML-based protocol
for exchanging component information among distributed
systems of many different types. Since it is based on
XML. its messages can pass through network firewalls.

See http:/fwww.w3.org/TR/soap12-partl/

HTTP Hypertext Transfer Protocol. The protocol used to send
and receive Web pages over the Internet using standard-
ized request and response messages.

Web Service Code in classes used to provide middle-tier services over
the Internet.
WSDL Web Services Description Language. An XML document

using specific syntax that defines how a Web service be-
haves and how clients interact with the service.

Your Hands-On Programming Example

R *'n R has decided to start selling books online. Create a Web site to calculate
the amount due. including discounts. Allow the user to display the total of the
discounts.

The user enters the quantity. title, and price of a book. and the program
calculates the extended price, a 15 percent discount, and the discounted price.

The input must be validated. The quantity and price are required fields,
and the quantity must be an integer between 1 and 100,

Additionally. the program will maintain a total of all discounts given and
display that total on the page in response to a button click.

Include a second page for contact information.
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Note: This project is a Web version of the Book Sales program for R 'n R

from Chapter 3.
Planning the Project

Sketch the Web forms (Figure 9.22), which your users sign off as meeting their

needs.
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Fl!-re S.22

Sketch the forms for the hands-on programming example; a. the main (default) page and b. the contacts page.

R'n R Book Sales

I

o i

Quantity[ ¢ QuantityTextBox
Title [ e TitleTextBox
PriceTextBox
i [:'14_ W — ExtendedFriceTextBox
Extended Price | ¥ j¢———— ErrorMessageLabel
1% Discount [ k& DiscountTextBox
Discounted Price[ k¢ DiscountedPriceTextBox
C  le——— DiscountTotalLabel
| submit | | Clear [Discount Summary le——+— SummaryButton

. /
/

DiscountTotalHlddenField Sut-mftﬁvuttorl Clesrﬁutton HyperLinki

Contact us at

Emall: Webmaster@rmrbooks.com

Phone: 1-(800) 555-111

Graphic
Return to R 'n R main #
b \
HyperLinkl Imagel
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Plan the Objects and Properties

Default Page

Object

HTML Table {9 rows by 3 columns)

Text entered directly in cells (not in controls)

Quantity TextBox
TitleTextBox
PriceTextBox

ExtendedPriceText Box

DiscountTextBox

DiscountedPriceText Box

DiscountTotal Label

DiscountTotal HiddenField
SubmitButton

ClearButton

SummaryButton

Q uan Lil)'Requ.ir\e&ne.l dValidator

QuantityRangeValidator

Properly

D
Text

i
Text
iy
Text

D

Text
ReadOnly
BackColor

D

Text
ReadOnly
BackColor
i3]

Text
ReadOnly
BackColor

1D
Text

D

D
Text

D
Text

D
Text
Causes Validation

1D
ControlToValidate
ErrorMessage

D
ControlToValidale
Type
MaximumValue
MinimumValue
ErrorMessage

S 1 € WebApplications

Selting

R 'n R Book Sales

{Font: Bold, Arial, Medium)
Quantity

Title

Price

Extended Price

15% Discount

Discounted Price

QuantityTextBox
{blank)

TitleTextBox
{blank)

PriceText Box
{blank)

ExtendedPrice TextBox
{blank)
True

Transparent (Hint: Select from Web colors)

Digcount TextBox
(blank)

True

Transparent

DiscountedPriceTextBox
{blank)

True

Transparent

Discount Total Label
{blank)

Discount Tolul HiddenField

SubmitButton
Submit

ClearBution
Clear

SummaryButton
Digcount Summary
False

QuantityRequiredField Validator
Qua.nlil)‘TeJLlBox
*

QuantityRangeValidator
QuantityText Box
Integer

100

1

1-100 Only.
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Ohject

PriceRequiredFiel dValidator

PriceRangeValidator

ErrorMessage Lahel

HyperLinkl

Property Selting

D Pri(‘eRequire&FieIdVa]idator
ControlToValidate PriceTextBox
ErrorMessage Required Field

1D PriceRangeValidator
ControlToValidate PriceTextBox

Type Currency
ErrorMessage Must be numerie

iy ErrorMessageLabel
Text (blank)

ForeColar Red

Text Contact Us
NavigateUr] Contact.aspx

Hint: Create a style to apply to the text boxes that should have numeric
amounts right-aligned. In the Block category, set text-align: right. You can ap-
ply the style to right-aligned labels as well as text boxes.

Comact Page

Ohject

Text entered directly in cells
(not in controls)

HyperLinkl

Imagel

Plan the Procedures

Default Page

Procedure

Page_Load

SubmitButton_Click

ClearButton_Click

SummaryButton_Click

FProperty Setting
Contact us at
Email: Webmaster@rnrbooks.com
Note: This will convert 1o an e-mail link automatically.
Phone: 1-(800) 555-1111

Text Return to R *n R main page

NavigaleUrl HomePage.aspx

ImageUr] Payphone.wmf (Stored in project folder)
(Image found in StudentData\Graphics)

Actions

If PostBack and hidden field has a value
Load discount total from hidden field.

Clear any text in ErrorMessage Label.

Convert input text values to numeric.

Calculate the extended price = price * quantity.

Caleulate the discount = extended price * discount rate.
Caleulate the discounted price = extended price — discount.
Add the discount to the discount total.

Assign the discount total to the hidden field.

Format and displﬂy the results.

Handle any conversion exceptions.
Clear all text boxes and labels.
Display the discount total in a label.

389
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Contact Page
The contact page has no event procedures.

A S 1 C

Web Applications

Write the Project Follow the sketch in Figure 9.22 to create the Web pages.
Figure 9.23 shows the completed pages. and Figure 9.24 shows the pages in
Design view.

Set the properties of each of the objects according to your plan.

Write the code. Working from the pseudocode, write each procedure.

When you complete the code, use a variety of data to thoroughly test the
project. Make sure lo test with empty fields, data out of range. and nonnu-

mertic dala in the numeric fields.

Fig-re 9.23

The finished Web application;: a. the main (default) page and b. the contacts page.

R 'n R Book Sales

Quantity
Title

Price

Extended Price
15% Discount
Discounted Price

|. ~ Submit | Clear

| [ Discount Summary |

Contact us at

Email: Webmaster@ rarbooks.com

Phone: 1-(800) 555-1111

Return to R 'n R Home Page

Contact Us
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Figure 9.24

Lay out the controls in Design view; a. the main (default) page and b. the contacts page.
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i ' R 'n R Book Sales
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0

T < occeoo < [
1 S -

| Contact us at

Email: Wehmaster@rarbooks.com

| Phone: 1-(800) 5551111
Returnto R 'n R Home Page
| : :

|TE‘mgr~ i-”T Split | & Source i i4hhl\:[ebu¢y'”cfcrrhhc’xGrcund!forml: cdlivs T|
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The Praject Coding Solution

‘Program: Chapter 9 HandsOn
'Programmer : Bradley/Millspaugh
‘Date: June 2010

‘Page: Default

‘Description: A Web site to calculate the extended price for books sold,

! a discount, and the discounted amount. Calculates and displays
: the total discounts.

! Uses validator controls for input validation.

'Folder: ChO9Hands0n

Partial Class Default_aspx
Inherits System.Web.UI.Page

Private DiscountTotalDecimal As Decimal
Const DISCOUNT_RATE Decimal As Decimal = 0.15D

Sub SubmitButton_Click(Byval sender As Object,
ByVal e As System.EventArgs) Handles SubmitButton.Click
' Calculate values for sale.
Dim QuantityInteger As Integer
Dim PriceDecimal, ExtendedPriceDecimal As Decimal
Dim DiscountDecimal, DiscountedPriceDecimal As Decimal

ErrorMessagelabel .Text = String.Empty

Try
' Convert input values to numeric variables.
QuantityInteger = Integer.Parse(QuantityTextBox.Text)
PriceDecimal = Decimal.Parse(PriceTextBox.Text)

' Calculate values for sale.

ExtendedPriceDecimal = QuantityInteger * PriceDecimal
DiscountDecimal = ExtendedPriceDecimal * DISCOUNT RATE Decimal
DiscountedPriceDecimal = ExtendedPriceDecimal — DiscountDecimal

' Add to the discount total.
DiscountTotalDecimal += DiscountDecimal

' Save the discount total in a label.
DiscountHiddenField.Value = DiscountTotalDecimal.ToString()

' Format and display answers.
ExtendedPriceTextBox.Text = ExtendedPriceDecimal.ToString("C")
DiscountTextBox.Text = DiscountDecimal.ToString("N")
DiscountPriceTextBox.Text = DiscountedPriceDecimal.ToString("C")

Catch ex As Exception
ErrorMessagelabel.Text = "Unable to calculate. Check for numeric values."

End Try

End Sub

Private Sub ClearButton_Click(ByVal sender As Object,
ByVal e As System.EventArgs) Handles ClearButton.Click
" Clear previous amounts from the page.
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QuantityTextBox.Text = ""
TitleTextBox.Text = ""
PriceTextBox.Text = ""
ExtendedPriceTextBox.Text = ""
DiscountTextBox.Text = ""
DiscountPriceTextBox.Text = "
DiscountTotalLabel.Text = ""
ErrorMessagelabel.Text = ""
End Sub

Sub Page Load(ByVal sender As Object,
ByVal e As System.EventArgs) Handles Me.Load
' Check for existing value for the discount total.

With DiscountHiddenField
IT IsPostBack And .value <> "* Than
DiscountTotalDecimal = Decimsl.Parse(.value)
End IT
End With
End Sub

Private Sub SummaryButton_Click(ByVal sender As Object,
ByVal e As System.EventArgs) Handles SummaryButton.Click
' Display the total discount.

' DiscountTotallLabel.Text = "Total Discounts: $" & DiscountTotalHiddenField.Value
DiscountTotallLabel.Text = "Total Discounts:® & DiscountTotalDecimal.ToString("'C")
End Sub
End Class

(==

. A Web application runs in a browser whereas most Windows applications

run stand-alone.

2. A Web site has a client., which is the system running the Web page in a
browser, and a server, which is the location of the Webh page files.

3. Different browsers may display Web pages differently. Web developers
must test their applications on multiple browsers unless they know that all
users will use the same browser. such as in a company intranet.

4. Web pages are static and stateless. They require processing to change the
appearance of the page and cannot store variables on their own.

5. ASPNET is the Web technology included in Visual Studio. Web Forms in
Visual Basic use ASPNET.

6. A Web Form consists of two files: the .aspx file thal holds the code to ren-
der the user interface and the .aspx.vb file that holds the VB code.

7. The controls for Web pages are different from those used on Windows
Forms,

8. In Design view. the HTML tab displays the HTML that is automatically
generated.
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9. You can display a page preview as it will appear in a browser.

10. Controls on Web pages may be HTML (client-side) controls or Web server
controls, which are the controls provided by ASP.NET. Web server controls
are rendered specifically for the browser being used.

11. Although the events of Weh controls are somewhat different from those for
Windows controls. coding for the events is the same.

12. A different set of files is generated for Web projects than for Windows
projects.

13. In a Web page. controls are placed one after another, from top to bottom.
similar to a word processing document.

14. You can use an HTML table to lay out controls and text in rows and
columns.

15. The positioning of a page or a control may be set to absolute, which allows
vou to set the location by dragging the control to the desired position.

16. Add graphics to a page using an Image control. The control’s ImageUrl
property holds the location of the file.

17. Cascading style sheets can be used to set font properties, position, border.
and the background for Web pages and controls. The location of the style
definition determines the type of style—inline, page. or .css file.

18. Validator controls allow testing for a required field, proper type of data, or
a range of values,

19. The EnableViewState property of a Web control determines whether the
control maintains its value during postback. To maintain the value of a pro-
gram module-level variable, assign the variable’s value to a hidden or in-
visible control.

20. A HyperLink control is used for navigation. Set the NavigateUrl property
to the page to which to navigate, which can be in the carrent project or an-
other Web site.

21. You can add multiple pages to a Web application and set up navigation be-
tween the pages.

22. AJAX (Asynchronous JavaScript and XML) improves the speed of Web
applications. By using the Update Panel, only a portion of a Web page is
submitted and reloaded on a postback.

23. XML is used 1o store and transfer data on the Internet. XML is tag-based
and text-only and can be transmilted through network firewalls. SOAP and

WSDL are based on XML.

absolute position 373 single-file model 365
AJAX 384 stateless 363
browser 362 table 371

cascading style sheet (CSS) 375 validator control 382
code separation model 365 Web Form 362

intranet 363 Web page 363
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eview Questions

. Explain the differences between the execution of a Windows application

and a Web application.

. Differentiate between the client and the server for a Web application.
. What is meant by the statement that Web pages are stateless?
. What are the differences between HTML controls and standard controls?

How does event handling differ from that for Windows applications?

. Describe at least two methods for controlling the layout of controls on a

Web page.

. What functions are done by validator controls? How can vou set up a val-

idator control?

. Describe the purpose and functionality of AJAX. What is meant by open

standards?

. What is the purpose of XML? of SOAP?

rogramming Exercises

Rewrite your project from Chapter 3 to be a Web project: include valida-
lion.

Rough Riders Rodeo wants to sell tickets online. Allow the user to enter
the number of tickets needed. The data entry screen should also include
the shipping address for the tickets, a credit card number. expiration
date. and a drop-down box allowing the user to select the type of credit
card. Also include a check box for attending the Awards Event. Include a
hyperlink for confirming the order. Make the link invisible to begin with,
but display it after the Submit button has been clicked.

The confirmation page should say “Thank you for your order”™.

The tickets are 15 for just the rodeo, $25 if they want to attend the
awards event. Note that all members of the party must select the same
type of tickets.

When the user selects the Submit button, display the amount due and

display a link to confirm the order (make the existing link visible). Use an
UpdatePanel to improve performance.
Create a Web page for entering new customer information. The fields in-
clude name, e-mail. username. and password. Include a second text box
to confirm the password. Set the TextMode property of the two password
fields to “Password”. Use a table to lay out your controls.

Validate that all fields contain information. Display appropriate mes-
sages for any empty fields. Include a Submit button.

When all information is entered and the Sutmit button is pressed.
compare the two password fields to see if they are equal. If not, clear both
text boxes and display a message to reenter the password information.
When the passwords match. display a message that says “Welcome” and
the name of the customer.

395
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Case Studies

VB Mail Order I

Write the VB Mail Order project from Chapter4 asa  AJAX Update Panel. Include a second page with con-
Weh project. Use validator controls for the validation. tact information for the company.
Place an image or logo on the page located outside an

VE Auto Center I

Write the VB Auto Center project from Chapter 4 asa  [nclude a second page with contact information for the
Web project. Use validator controls for the validation.  company.
Suggestion: Use a RadioButtonList control.

Video Bonanza [

Write the Video Bonanza project from Chapter 3 or  the validation. Include a second page with contact
Chapter 4 as a Web project. Use validator controls for  information for the company.
Suggestion: Use a RadioButtonList control.

Very Very Boards I

Write the Very Very Boards project from Chapter 4 as Include a second page with contact information for the
a Web project. Use validator controls for the valida-  company.
tion. including a range validator for the quantity. Suggestion: Use a RadioButtonList control.
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Database
Applications

at the completion of this ehapter. yvou will he able to ...

1. Use database lerminology correctly.

2. Create Windows and Web projects that display database data.
Display data in a DataGridView control.

4. Bind data to text boxes and labels.

Allow the user to select from a combo box or list box and display the
corresponding record in data-hound controls,

Query an object using LINQ.
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Databases

Most data handling today is done with relational databases. Many manufacturers
produce database management systems (DBMSs). each with its own proprietary
format. One challenge for sottware developers has been accessing data from mul-
tiple sources that are stored in different formats. Most of the new tools availabla
to developers, including Microsoft’s Visual Studio. attempt to handle data from
multiple locations (servers) and data stored in different formats.

Visual Basie and Databases

You can use Visual Basic to write projects that display and update the data
from databases. Visual Basic uses ADO.NET. which is the next generation of
database technology, following Microsoft’s previous version called ActiveX Data
Objects (ADO). One big advantage of ADO.NET is that information is stored
and transferred in Extensible Markup Language (XML). You will find more
information about XML in the section “XML Data™ later in this chapter.

ADO.NET allows you to access database data in many formats. The basic
types of providers are OleDb, SQLClient for SQL Server (Microsoft’s propri-
etary DBMS), Odbe, and Oracle. Using OleDb you can obtain data from sources
such as Access. Oracle. Sybase, or DB2. The examples in this text use Micro-
soft’s SQL Server Express (SSE), which installs automatically with Visual
Studio.

Database Terminology

To use databases. you must understand the standard terminology of relational
databases. Although there are various definitions of standard database terms, we
will stick with the most common terms, those used in SQL Server and Access.

A database file (with an .mdf or .mdb extension) can hold multiple tables.
Each 1able can be viewed like a spreadsheet. with rows and columns. Each
row in a table represents the data for one item, person, or transaction and is
called a record. Each column in a table is used to store a different element of
data. such as an account number, a name, an address. or a numeric amount.
The elements represented in columns are called fields. You can think of the
table in Figure 10.1 as consisting of rows and columns or of records and fields.

Most tables use a primary key field (or combination of fields) to identify
each record. The primary key field is often a number such as employee number,
account number. identification number, or social security number: or it may be a
text field. such as last name, or a combination, such as last name and first name.

A relational database generally contains multiple tables and relationships
between the tables. For example, an Employee table may have an Employee 1D
field, and the Payroll table also will have an Employee ID field. The two tables
are related by Employee ID. You can find the employee information for one
payroll record by retrieving the record for the corresponding Employee 1D in
the Employee table. One reason to create relationships between tables is to
keep the data compact and easy to maintain. By having multiple payroll
records related to one employee record through the Employee 1D, an em-
ployee’s address, for example. can be changed in one spot without having to go
to each payroll record to update it.



C H A P TE R 10 399
Figure 10.1
= A database table consists of
ISBN Title Author Publisher rows (records) and columns
O-111-11111-1 | 89 Years in a Sand Trap Beck. Fred Hill and W ang (fields).

0-13-500139-6

Business Programming in C

Millspaugh, A. C.

The Dryden Press

0-394-75843-9

Cultural Literacy

Hirsch, E. D. Jr.

Vintage

0-440-22284-2

Five Days in Paris

Steel, Danielle

Dell Publishing

0-446-51251-6 | Megatrends Naishitt, John Warner Books _ |

0-446-51652-X | Bridges of Madizon County | Waller. Robert Warner Books
James

0-446-60274-4 | The Rules Fein/Schneider Warner Books

0-451-16095-9 | The Stand King, Stephen Signet

0-452-26011-6

Song of Solomon

Morrison, Toni

Plume/Penguin

Internet

0-517-59905-8 | How to Talk to Anyone. King. Larry Crown
Anytime, Anywhere
0-534-26076-4 | A Quick Guide to the Bradley, Julia Integrated Media

Caze

il

Group

Field or column

Any time a database table is open, one record is considered the current
record. As you move from one record to the next, the current record changes.

AML Daia

XML is an industry-standard format for storing and transferring data. You can
find the specifications for XML at http://www.w3.org/ XML, which is the site for
the World Wide Web Consortium (W3C).

You don't need to know any XML to write database applications in VB. The
necessary XML is generated for you automatically, like the automatically gen-
erated VB code and HTML. However, a few factz about XML can help you un-
derstand what is happening in your programs.

Most proprietary database formats store data in binary, which cannot be ac-
cessed by other systems or pass through Internet firewalls. Data stored in XML
is all text, identified by tags. similar to HTML tags. An XML file can be edited
by any text editor program. such as Notepad.

If you have seen or written any HTML, you know that opening and closing
tags define elements and attributes. For example, any text between <b> and
</b> is rendered in bold by the browser.

<b>This text is bold.</b> <i>This is italic.</i>

The tags in XML are not predefined as they are in HTML. The tags can
identify fields by name. For example, following are three records of the

— Record or row
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RnrBooks database exported to XML. (Later in this chapter you will be using
the RnrBooks database for VB projects.)

<?xml version="1.0" encoding="UTF-B"?><dataroot xmlns:od="urn:schemas-microsoft-com:officedata">

<Books>
<ISBN=0-15-500139-6</I5BN>
<Title>Business Programming in C</Title>
<Author>Millspaugh, A. C.</Author>
<Publisher=The Dryden Press</Publisher>

</Books>

<Books>
<ISBN>0-446-51652-X</ISBN>
<Title>Bridges of Madison County</Title>
<Author=Waller, Robert James</Author=>
<Publisher>Warner Books</Publisher>

</Books=>

<Books>
<ISBN=0-451-16085-9</ISBN>
<Title>The Stand</Title>
<Author>King, Stephen</Author>
<Publisher=Signet</Publisher>

</Books=>

</dataroot>

In addition to an XML data file. you usually also have an XML schema file.
The schema describes the fields, data types. and any constraints, such as re-
quired fields. ADO.NET validates the data against the schema and checks tor
constraint violations. The schema also is defined with XML tags and can be
viewed or edited in a text editor. You will be able to see the schema for your data-
bases in a VB project by viewing the .xsd file shown in the Solution Explorer.

The format of XML data offers several advantages for programming. Be-
cause an XML schema provides for strong data typing, the various data types
can be handled properly. And ADO.NET can treat the XML data as objects,
allowing the IntelliSense feature of the Visual Studio environment to provide
information for the programmer. In addition. data handling in XML and

ADO.NET executes faster than in earlier forms of ADO.

1. Assume you have a database containing the names and phone numbers
of vour friends. Describe how the terms file, table, row. column. record,
field. and primary kev field apply to your database.

2. What is an advantage of transferring data as XML rather than as a pro-
prietary format such as Access or SQL Server?

Using ADO.NET and Visual Basic

In Visual Basic, you can display data from a database on a Windows Form or a
‘Web Form. You add controls to the form and bind data to the controls. The controls
may be labels or text boxes or one of the special controls designed just for data,
such as the DataGridView or Datalist. However, just as you found in Chapter 9,
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the controls for a Windows application are different from the controls tor a Web ap-
plication and have different properties and events. In this chapter, you will write
databasze applications using both Windows Forms and Web Forms. Figure 10.2
shows a data table displaying in a DataGrid View on a Windows Form.

Figure 10.2

The DataCridView control is bound to a table in a dataset. The data fields display automatically in the cells of the grid.

Author Name Publisher
. Q-k F_red Hill and Wang
Business Programming in C Millspaugh, A. C. Ee 'Dr;den Press
Cutural Lteragy Hrsch, E. D. o, Vintage
Five Days in Pars ! Steele, Danielle Dell Publishirg

Megatrends Maisbitt, John ‘Wamer Books

Bridgee of Madieon County Waller, Robert Jamee Wamer Bockee

The Rules Fein/Schneider Wamer Books
The Stand King, Stephen Signet

Somg of Solomon Mormisor, Toni Plume./Penguin

How ta Talk to Arnyone, Amytime, Arywhers King, Lamy Crown
A Guick Guide to the Intemet Bradley, Julia Case Integrated Media Group

Li$

You must use several classes and objects to set up data access in Visual
Basie.

Daia Aecess in Visual Studio

The Visual Studio Data Sources window provides an easy way to create data-
bound controls on a form. As you will see later in this chapter, you can drag
tables and fields from the window onto a form to automatically create controls
that are bound to the data. You can display the data in grids or individual
fields, which are referred to as details. You also can drag a field from the Data
Sources window and drop it on an existing control, which causes data binding
to be set up automatically.

When you add data-bound controls to a form. two things occur: An .xsd file
is added to the Server Explorer window, and BindingSource. Table Adapter. and
DataSet objects are added to the form’s component tray.

The following list is an overview of database objects; each of the classes is
further described in the sections that follow.

s Binding source. A binding source establishes a link to the actual data,
which is a specific file and/or database.

s Table adapter. A table adapter handles retrieving and updating the data. A
table adapter automatically generates S()L statements that you can use to

access or update data. SQL. or Structured Query Language, is an industry-
standard language that is used to select and update data in a relational
database.
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*  Dataset. A dataset contains the actual data. The data in a single dataset
may come from multiple binding sources and/or multiple table adapters.

Figure 10.3 shows a visual representation of the required steps.

Fignre 10.3

To display database data in bound controls on a form, you need a binding source, a table adapter, and a dataset.

Web

- o
Binding
Data # Source Table Adapter # Dataset
Source ‘
Windows

Form
Sncififite BindingSource Handles data transfer Actual data. Can Data display on
N T object and provides data contain multiple the form in bound

for dataset. Uses 3L tables and controls.

to specify data to relationships.

retrieve or update.

Binding Sources

A binding source object establishes a link from a specific file or database to
your program. In this chapter. you will use a wizard to automatically create
BindingSource objects. You also can add new BindingSource objects using the
Data Sources window or the Data menu.

Note: Earlier versions of VB used Connection objects rather than Binding-
Sources.

Table Adapiers

A wable adapter does all of the work of passing data back and forth between a
data source (the binding source) and a program (the dataset). The binding
source for a table adapter does not have to be a database; it also can be a text
file, an object. or even an array. No matter where the actual data (the source)
for the binding source are, the table adapter transfers data from the source to
the dataset (fills) or transfers data from the dataset to the source (updates), all
via XML.

Datasets

A dataset is a temporary set of data stored in the memory of the computer. In
ADO.NET. datasets are disconnected. which means that the copy of data in
memory does not keep an active connection to the data source. This technique
iz a big improvement over the recordsets in earlier versions of ADO, which
maintain open connections to the data source. A dataset may contain multiple
tables; however, the examples in this chapter use only one table per dataset.

Any controls that you have bound to the dataset will automatically fill with
data.
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Explain the purpose of and the differences between binding sources. table
adapters, and datasets.

Creating a Database Application 1

In the following step-by-step exercise, you will create a Windows application
that displays data from the Books table of the RurBooks.mdf database. You will
display the fields from the table in a DataGridVYiew control on a Windows
Form. Refer to Figure 10.2 for the finished application.

A Windows Database Application—Step-by-Step

This step-by-step exercise uses the RnRBooks.mdf SQL Server database file,
which is available in the StudentData folder from the text download site
{www.mhhe.com/vb2010/). Make sure that the file is available before starting
this project.

Start a New Projeet

STEP 1: Start a new Windows Application project. Save it as “Ch10DataGrid-
View”.

STEP 2: Name the form “BooksForm™ and set the Text property to “R 'n R
Books”. Widen the form to about three times the original size.

STEP 3: Select Save All from the File menu or the toolbar button.

Add a Grid to Display the Daia

STEP 1: Add a DataGridView control to the form. You can find the control in
the toolbox in both the Al Windows Forms tab and the Data tab. Click
the Smart Tag arrow to pop up the smart tag (Figure 10.4).

Figure 10.4

Add a DataGridView control to a form and pop up its smart tag.

2l R nF Books
g i

o idView Tasks
| Choose Deta Source [ 0 =
Ed# Columns...

Addd Coburmin.

':’ Enable Adding
|7 Enablz Editing
[V Enable Deleting

[ Enakle Celumn Reerdering

S Diockn parent container

STEP 2: On the smart tag, drop down the list for Choose Data Source. Select
Add Project Data Source from the drop-down (Figure 10.5), which acti-
vates the Data Source Configuration Wizard.
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Figure 10.5
) ey S T i Adffﬁmdﬂt«'aﬂmﬂetﬂa
s - — project from the smart tag of
Choose Data Source |[ECINNNNN [+] the DataCridView.
FEL -
Ad
¥
¥
5
Y
'_|] i Proi : el
Click the 'Add Project Data Source..' link to
connect to data.

STEP 3: Selecl Database (Figure 10.6) and click Next.

Note that it isn’t necessary o copy the database .mdf file into the
project folder: the wizard will ask you later if you want 1o add the data
file to the project, which automatically copies the file to your project
folder. You can select the file from anywhere it is available. When the
project runs, it uses the copy in your project folder. If you want to use
a database file stored somewhere else, for example to share with other
applications. you will not add the file to your project.

STEF 1: On the next page of the wizard. select Dataset for the Database Model
and elick Next.

Figure 10.6

Add a new data source to a project using the Data Source Configuration Wizard,

Where will the application get data from?

U e B

Database Service Object SharePosnt

Lets you connect to a database and choose the database obyects for your apphaation.
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STEP 5: Select New Connection to set up the connection for the binding source

object. The next dialog asks what type of database you want to use.
Click the Change button.

STEP 6: In the Change Data Source dialog box (Figure 10.7). select Microsoft

SQL Server Database File. This dialog may not appear if the option was
chosen previously and the Afways use this sefection option button was
selected. Click OK.

F‘!II‘G 10.7

7 Select Microsoft SQL Server
Shisios CosSouect Database File in the Change
e ot Data Source dialog box.
Microseft Access Database File Eecnon
Microsoft ODBC Data Source Use this cefaction to atiach a databaze
Microsoft SOL Server file to a local Microsoft SOL Server
i inﬁa_ne.e Gincluding Microsoft SQL
Microaoft SO Server Dotabose File Express) using the \NET Framewerk Data
Orzcle Datahase Prowider for SQL Senver.
<other»
Deta provider

[T Fremenork Dats Provider for 501 ¢ |

[ Always use this selection

STEP 7: In the Add Connection dialog box (Figure 10.8). the Data source should

be set to “Microsoft SQL Server Database File (SqlClient).” Browse to
select the RnRBooks.mdf file. You can find it anywhere it is available,
including on a CD: later the file will be added to your project. Click
Open and then Test Connection: you should see a message that the test
connection succeeded. Click OK.

Fl!lre 10.2

Set up the connection to the
database file in the Add
Enter information to connect to the selected data source or click Connection dmfog box.
“Change” to choose a different data source end/or prowider,

Data source:
Microsoft SQL Server Database File (SglClient) | Change.. I

Database file name (new or existing}:

C:\Users\Public\Documents\ StudentData Datat Bmw_E.i
Log on to the server

‘@ Use Windows Authenticaticn

" Usze S5QL Server Authentication

| Save my password

Test Connection ok || canes |
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STEP @: Back on the wizard page, your new connection should now appear se-
lected:; click Next .
A dialog pops up asking if you want to add the tile to your project
(Figure 10.9). Click Yes, which will make your project portable. so
that you can run it on different computers without worrying about the
file location.

Figure 10.9

This dialog gives you the
option of making a copy of the
database file in the current

TEETRET

I-'ﬁ\- The connection you selected uses a local data file that is not inthe fdder Select Yes.
L current project. Would you like to copy the file to your projectand
modify the connection?

If you copy the data file to your project, it will be copied to the project's
cutput directory each time you run the application. Presz F1 for
infomation on controlling this behavior,

No | |

STEP 9: Click Next. The database objects in the RnRBooks database will appear.
STEP 1¢: Expand the Tables node and place a check mark in front of Books
(Figure 10.10). Click Finish.

Figure 10.10

Click on the triangle for Tables to expand the node and select the Bools table.

rmm(mdqn Wizard

L ! Choose Your Database Objects

Ei4, Functions

[7] Enabile locsl databaze caching
RnrBocksDataSet
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STEP 11: Notice that the grid column headings now have the names of the
fields. Later you will learn to resize the widths of the columns.

Run the Data Application

STEP 1: Run your program. The grid should fill with data. At this point, the
user can resize the columns by dragging the dividers between column
headings.

STEP 2: Close the form or click the Stop Debugging button (Shift + F5) in the
IDE to stop program execution.

Examine the Compenents

STEP 1: Take a look in the components tray (Figure 10.11). Your form now
contains a TableAdapter component, a DataSet component. and a
BindingSource component. The wizard automatically names the dataset
with the name of the database source and the others using the name of
the table.

Figure 10.11

407

The data components that were generated by the Data Source Configuration Wizard appear in the component tray of

the form.

[socissomue oeger ~ |

sTEP 2: Now look at the form’s code. The Form_Load procedure automatically
contains the code to fill the dataset from the table adapter.

Me.BooksTableAdapter.Fill(Me.RnrBooksDataSet.Books)

Format the DataGridView

STEP 1: Switch back to the designer and click on the DataGridView and then
click on the Smart Tag arrow—the small arrow on the right side of
the grid or form. In the smart tag that pops up, select Edit Columns
(Figure 10.12).

STEP 2: In the Edit Columns dialog box (Figure 10.13). you can add, remove,
and reorder the columns. You also can select any of the columns on
the left side of the dialog box and view or modify its properties on the
right side. For example, you can set the width of a column and change

its heading text (HeaderText property).
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Figure 10.12

DataGridView Tasks Pop up the smart tag and
; select Edit Columns to format
the grid.

Chocse Data Source |[ERTSlEE ===

Edit Columng,..
Add Cokxﬁ

[¥ Enable Adding

[ Enable Editing
[7 Enable Deleting

| Enable Celumin Reardering

Dockin parent container
Add Query...
Preview Data...

Figure 10.13

Format the columns of the grid in the Edit Columns dialog box. You can set Header Text. ToolTipText, Width, and many
other properties of a column.

Mave selected column up

/Muve selected column down

Edit Columns
Setected Columns:
o isa |
5 Titte “wpin
I8 Athec — (Name) ISENDataGridView TextBoxt:
wd Publisher DataGridViewT etBonC olum
4 Subject Code N ]
184 Shelf_Location Set to
= Fiction None
Set the
column
[ ]{ ] ‘mnmh.mmmmwwmm width
\ ox

Remove a column
Add a column

STEP 3: Remove the extra columns so that the grid displays only the title,
author, and publisher. For the Title column, change the AutoSizeMode
setting to “None” and set the Width to “250 pixels”. For the Author
column, set AutoSizeMode to “None”, Width to “250 pixels”. and
header text to “Author Name”. Set the Publisher column to AutoSize-
Mode = “None™ and Width = “250 pixels™.



C N A P TUER 10

STEP +: Run the application and make note of any changes that would improve
the layout.

STEP 5: Return to design time. make any further modifications, and run the
application again.

The Smart Tag

Earlier you used the smart tag to select a data source and to edit the properties
of grid columns. You also can use the smart tag to dock the grid in its parent
container (the form) and add and edit columns.

The Database Schema File

When you add a new data source to a project. a file with the extension .xsd is
added to the Solution Explorer. This file contains the XML schema definition.
which has the desecription and properties of the data. You can double-click on
the .xsd file to open the Data Designer (Figure 10.14). The schema shows the
names of the table(s) and fields, the primary keys for each table. and the relation-
ships among the tables if more than one table is represented. You can click on the
table name or a field name to display the properties in the Properties window.

409

Fign_l'e 10.14

Rasookspamsercd > [N

B | Bouks
e

Title
Author

Publsher
Subject Code
Shelf_Lecation
Fiction
'8, BooksTableAdapter [A]
AW Fill Getlata ()

Notice in Figure 10.14 that at the bottom of the schema appears the
TableAdapter for the table. The TableAdapter handles the Fill and GetData
methods for the table. You can click on the TableAdapter row to display its prop-
erties in the Properties window, or click on the Fill GetData() row to view the
properties of the Fill Query.

Binding Individual Data Fields

You can bind table fields from your dataset to many types of controls, such as
labels. text boxes, combo boxes, and check boxes. Controls that are connected
to fields in the database are referred to as bound contrels or data-bound
controls. The easiest way to create bound controls is to use the automatic

The .xsd file holds the schema
of the database, where you can
view and modify the table
elements, relationships. and
keys.

MTIP

Rightclick on the .xsd file in the So-
lution Expiorer, select Open With,
and select XML (Text] Editer, to view
the actual XML in the Visual Studio
XML editor. =
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binding features of the Data Sources window. You can set the data to display as
details and then drag the table to the form. This technique creates individual
text box controls for each field of data and a navigation control, which allows
the user to move from one record to another. Figure 10.15 shows a form with
data-bound text boxes: you will create this form in the next section.

F"ignre 10.15

Each text box or check box is

&l R'n R Books Detail View [E=SEEET=5) bound to one field from the

table. As the user clicks the

A of30| b M4 X d navigation buttons, all controls
change to display the data for
ISBN: 011111111+ the next record,

Title: 83 Years in & Sand Trap
Author; Becle, Fred

Publisher: Hill and Wang

Subject Code:  HMR
Shelff Location: RC-1111

Fiction: Il

The Data Sources Window

You can display the Data Sources window by selecting Show Data Sources from
the Data menu. In a new project, you can use the Data Sources window to add
a new data source (Figure 10.16).

Figure 10.16

Add a new data source in the

Uik Sources e 5
CenrAn Data Sources window.
Vour project cursently has o
data sources scieted with it

Add a new gate source Ben

data-kind items by dragaing

tram this window onto fomms
or @asting contrals,

Addd Mew Data Souice..

When you select the option to add a new data source. the Data Source Con-
figuration Wizard opens and steps you through selecting the file and table, just
as you did in the earlier step-by-step exercise. The new data source appears in
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the Data Sources window. You can click on the table name to make a drop-down
list available, on which you can select Details (Figure 10.17). Note that the
default view is DataGridView, which is the view that you used in the previous
step-by-step exercise. After you select Details view, the table’s icon changes to
match the view (Figure 10.18).

Note: The form must be open in the Form Designer for the table’s down
arrow o appear.

Flgnre 10.17

T = Drop down the list for the table
s name and select Details to
2 T i bind each field to its own Text
Box control.

DataGridView
= oemis |
& [Nonel

Customize...

Fignre 10.18

Data Sources ey The table’s icon changes to
% @Yf_’;‘ T indicate Details view.

4 o8] RnrEBooksDatalet

‘B

SE
] Title
[aol] Author

=80 Publisher

s Subject_Code
[l Shelf_Location
Fiction

Database Details Program—Step-by-Step

This step-by-step exercise creates the data-bound Details view shown in
Figure 10.15.

Begin a New Project

STEP 1: Create a new Windows project. Save it as “Ch10DetailsView™.

STEP 2: Change the form’s filename to “DetailsForm™ and the form’s Text
property to “R 'n R Books Detail View”.

STEP 3: Save the project.
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Set Up the Data Source

STEP 1:

STEP 2:

STEP 3:

STEP 4:

STEP 5:

STEP 6:

Open the Data Sources window by selecting Show Data Sources from
the Data menu.

Click on Add New Data Source in the Data Sources window.

In the Data Source Configuration Wizard, click Next, select Dataset,
and click Next again. If the Change Data Source dialog box appears.
click on Microsoft SQL Server Database File and click OK.

Click on New Connection and browse to locate a copy of
RnRBooks.mdf database file. This file can be in any other folder or on
a CD. Click Open and OK.

Click Next, which pops up the dialog box asking if you want to add the
file to your project: click Yes. then click Next again.

Open the Tables node and click in the box for the Books table. Click
Finish.

Create the Bound Conirels

STEP 1:

In the Data Sources window, click on Books, which makes a down ar-
row appear to the right of the name (Figure 10.19). Warning: The Form
Designer must be open for the down arrow to appear.

Database Applications

Figure 10.19

STEP 2:
STEP 3:

STEP 4:

STEP 5:

Data Sources > 1.1_)(
JEIET e

4 oF| RrrBooksDataset

Click on the down arrow and select Details (refer to Figure 10.17).
Point to the Books table name and drag the table to the form to a po-
sition about an inch down from the top of the form.

Change the widths of the text boxes and the form as desired and delete
the Text property of the check box. Notice in Figure 10.20 that the
component tray holds five new components: a DataSet, Binding-
Source, TableAdapter. Table AdapterManager, and BindingNavigator,
which provides the navigation buttons at the top of the form.

Also notice the text of the labels on the form. Visual Studio is smart
enough to figure out multiple-word field names. For example. if your
table names contain underscores or multiple capital letters, the smart
labels will have the words separated by spaces. The Books table has
fields called “Subject_Code™ and “Shelf_Location™, but the labels say
“Subject Code™ and “Shelf Location”.

Run the project. Try the navigation buttons to step through the records.

Note: Remember that the ADO.NET dataset is loaded into memory and is
disconnected from the database, so you can make changes to the records and
use the navigation bar buttons for Add New (the record is added to the end of
the dataset), Delete, and Save. To see any updates from one run to the next, select
the database file or the .xsd file in the Solution Explorer and et its “Copy to
Output Directory™ property to “Copy if newer”.

Click on the table name to
make the drop-down list

avatlable.
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Figure 10.20

DetailsForm.vh [Design]®

offo} | b Bl [ K

Pubisher: 0

Subject Coda:
Shef Localion.

Fiction’ El

of| RoBooksDateSet 11 BooksBirdingSource. 15} BooksTableAdagter

I TableAdapterianager 17 BocksBindingMavigatar

Selecting Records from a List

Many applications allow the user to select an item to display from a list. You can
fill a list box or combo box with values from a database. Consider the previous
program. A better approach might be to display the list of [ISBN numbers in a
drop-down list and allow the user to make a selection. Then, after the ISBN is se-
lected, the corresponding data elements fill remaining fields (Figure 10.21).
You can easily select the control type for a bound control in the Data Sources

window. The choices are TextBox, ComboBox, Label. LinkLabel, and ListBox.

Resize the form and controls of
the automatically generated
controls. The component tray
holds the five automatically
generated database
COMponents.

Figure 10.21

4 R 'n R Books Detail \!ie_wl =)

111111711
39 Years in @ Sand Trap
Beck, Fred

Hill and Wang

HMR
RC-11N
¥

The user can select a book from
the combo box. The text bhoxes
automatically fill with the
field values that correspond to
that ISBN.
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Converting to Combo Box Selection—Step-by-Step

This step-by-step exercise converts the previous exercise to a selection appli-
cation. Figure 10.21 shows the output.

Begin the Project

STEP 1: Open your Ch10Details View project. It should contain text boxes for
the data.

sTEP 2:  Click on the BooksBindingNavigator component in the component tray
and press the Delete key 1o delete the navigation bar from the form.

Set Up a ComboBox Comtrol
STEP 1: Select the ISBN TextBox control and delete it.
STEP 2: In the Data Sources window, click on the ISBN field to make the down

arrow appear. Then click on the arrow to drop down the list of possi-
ble control types (Figure 10.22). Select ComboBox.

Database Applications

Figure 10.22

Select ComboBox for the ISBN field.

oessisformvo mesion:* < |
o4 R 'R Bucks Detal View
, . ISBN:
~ Tite |
| A fushoc:
abl A Linklabel L =|
E|=¥ LwBoc ; i |
@ [Mere] 4 i
| Cosomize.. Koo
Fiction: =l
i}
....... = y o
=% RBoorsDitaS 24 BooksBindingS ) BooksTableAdso 5]
(RN & - o SN =

STEP 8: Drag the ISBN field from the Data Sources window to the form, which
will automatically create a ComboBox control and an extra label for
ISBN. Delete the extra label and resize the combo box to match the
text hoxes (refer to Figure 10.20).

STEP 4 Click on the Smart Tag arrow for the combo box and select Use data
bound items, which pops up some new fields for Data Binding Mode
(Figure 10.23). Drop down the list for Data Source and select Books-
BindingSource. Select ISBN for Display Member. The Selocted Value
should have (None) selected.
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Figure 10.23

-

Set up the data binding for the

W R 'n R Baaks Detail Visw = | y
= " = ISBN combo box using the
: smart tag.
LN £ G S A
|SEN: D ';_md.w s
: Uce Data Bound ftems
Tile:
Data Binding Mode
Futhor: —
Data Source BooksBindingSource |-
Fublisher:

Subject Coce: Display Member u

Add Qaery...

Previzw Data..

STEP 5: With the combo box still selected. seroll to the top of the properties
in the Properties window and expand the entry for (DataBindings).
Click in the entry for (Advanced) and click itz Properties button
(Figure 10.24) to open the Formatting and Advanced Binding dialog
box. Drop down the entry for Data Source Update Mode and select
Never (Figure 10.25). Click OK.

Note: Without this setting, each time the user makes a selection
from the combo box the database updating routines will attempt to
add the selection as a new book in the table and generate a “dupli-
cate” error message.

Figure 10.24

Froperties - 0 x Click on the Pmperties button

I1SBNComboBox System Windows.Forr = for Advanced DataBindings to
B = open the Formatting and

IER =) Advanced Binding dialog box.

> (ApplicationSet | 2]
4 (DstaBindings) [
|
Selectedlte (none)
SelectedVal [none)
Tag [none)
Text BooksBindingSourc
(Mame) ISENComboBox

Lt

[Advanced)
Advanced binding allows you to bind
properties of the contrel.

STEP 6: Set the Talilndex of the ISBN combo box to 2, which was the index of
the text box that you deleted.

Run the Application

STEP 1: Run the program.

STEP 2: Drop down the combo box and select another ISBN. The other controls
automatically fill with the data for the selected book.
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Figure 10.25

Select Never for Data Source Update Mode so that the database does not try to add a new record for every selection in the
combo box.

2 =
Formathing anth Ahranced B =)

Bind the properties of a centrol to 2 source, and format the result,

Propery: Einding: Diata Source Update Mode:
14 Common .| | BooksBindingSource - BN Ei
|

1 ::eae:}:::'n b OnP

'; Ta;&e il | Use no formatting to display the value ﬁ‘.O:V:I}i

[ Tedt Format bype Sample
5 Al ; i

‘% AccessibleDescriptic | |UMeric

5 % Currency

g Acce,SfbleName Dt ik Nl Gl

& Accessiblefole [

& AllowDrop Custom

& Anchor

1) AumCDmpteteCuslt_
‘& AutoCompleteMod
& AutoCompleteSoure

& BackColor -
(g CeusesValidation
‘g ContexthlenuStnp |

= & Cursor
« I Fo|

Selecting Fields from the Table

Often you only need to display some of the fields from a database table. You
can select individual fields when vou create the new data source, or select the
fields later. after you have created the data source.

Selecting Fields When You Create the Data Souree

To set up a new dataset with selected fields. choose the Add New Data Source
option from the Data menu or the Data Sources window. The Data Source Con-
figuration Wizard appears as described earlier. When you get to the Choose
Your Database Objects, expand the Tables node and place a check mark on just
the fields that you want (Figure 10.26).

Selecting Fields after the Data Source Is Created

To modify the fields in a dataset after it has been created, select the dataset
namec in the Data Sources window. You can cither click the Configure DataSet
with Wizard button at the top of the window or right-click and choose the same
option. You can make the field selection from the wizard as described in Figure
10.26. which will change the schema for your dataset.

Sorting the List Data

You cannot sort bound data in a combo box or list box using the Sorted property
of the control. However, you can sort the records in the query that selects the
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Figure 10.26

Select only the fields that you want te include in the Data Source Configuration Wizard.

-
Data Sourcz Configuration Wizard

! Choose Your Database Ohjects

Which databace objects do you want in your dataset?
4 @3 Tanles
B3 Books
& 3 mem
& & Title
[@ & Author
[ E] Publizher
|71 5] Subject Code
[l & shelf_Location
[T & Fiction
F1T3 subjects
i Views
& Stored Procedures
D%, Functions

IF]| Enable local datzbase caching
DataSet name:
Rnr3ooksDare5e:

_<_Fl-ev?us___i| et = iFmij Al —|

=

data for the dataset. Although the SQL SELECT statement is generated auto-
matically by the designer., you can find and modify it. In the Solution Explorer,
double-click on the dataset’s schema file, with the .xsd extension. In the dis-
played schema (Figure 10.27). click on the Fill GetData() entry at the bottom,
which displays the properties of the Fill command in the Properties window.
Click on the Property button (...) for the CommandText property; the Query

—_—_—————— s s s—_—"—————

Figure 10.27

RnraooksDataietasd X Qi B iinliy)

g Solution WindowsApplicetiord' {1 =
4 15 WindowsApplicationl H
=d| My Project i
i3 App.config
=l Fermlvb on
" b

o B Tearn.. BB ClascVi.

[ = ETETRTY R

CommandTyp Text

CommandText

The query or stored procedure to be
executed against the Database

Click on the Fill,GetData() entry
in the dataset schema to display
the properties of the Fill
command in the Properties
window.



418 Y I 8 U A L B A S8 1 € Database Applications

Builder window will open. If you have any experience creating queries in Ac-
cess, this window will look very familiar to you.

In the Query Builder you can modity the SQL SELECT command that se-
lects the data for the dataset. To sort by a field. drop down the Sort Type list for
the desired field and choose Ascending or Descending. After you make the se-
lection and press Enter, the SQL statement changes to include an ORDER BY
clause (Figure 10.28), which soris the data records as they are retrieved and
makes the list items appear in sorted order. You also can type directly into the
SELECT statement to make modifications, it you wish. Notice at the bottom of
the Query Builder window that you can execute the query to preview its output
in the lower part of the window.

F.iglll"(l. 10.28

Select Ascending for the Sort Type to sort the data by the Title field. The SQ)L statement changes to include an ORDER BY

clause.

| Guery Builder.

Colurmn Takle Outp... Sort Type Sort Oreler
Title Books F Bscending 1
Luthar Books £ |

12l I
SELECT  ISBM, Title, Author Dezcending

FROM Books Unzorted
(ORDER BY Title

Choosing the Control Type for Fields

When you drag a Details view to a form. by default text fields are repre-
sented by text boxes. You saw earlier that you can select a different type of
control in the Data Sources window before dragging a control to the form. In
the Data Sources window, click on a field name; a small down arrow appears
to the right of the field name. Drop down the list and choose the control type
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(Figure 10.29). You can choose the control type for all controls and then drag
the table to the form to create the Details view.

Note: You must have the form displayed in the Form Designer to select the
control type for the field.

Figure 10.29

Data Sources -~ 0% Select the control type for each
S e control before creating the

3 RniBooksDataSet Details view.

3b] 15BN
o

TentBon

=% ComboBox

A b ]
A Linklzbe

EH  ListBox

@ [Mone]

Customize..

1 oata 5.,

sdback 10.3

1. You drag a table name from the Data Sources window onto a form. What
determines whether the action produces a bound grid or a set of indi-
vidual fields?

2. How can you create data-bound text boxes? data-bound labels?

3. What properties of a ComboBox control must you set to bind the control
to a data field?

4. How can you make the list items in a data-bound eombo box appear in
sorted order?

Selecting Records Using Web Forms

T

When you write database programs for the Web instead of Windows, you have a
few more considerations. You still set up data sources and bind to controls, but
the Web controls are considerably different from their Windows counterparts.
You also have additional security issues for Web-based database applications.

A Web database application operates somewhat difterently than a Windows
application due to the nature of Web pages in a client/server environment.
Remember that a Web page is stateless. Each time a page displays. it is a “new
fresh page.”

In the Web version of the list selection program (Figure 10.30), each time
the user makes a selection from the list, a postback occurs. A postback is a
round-trip to the server. After a postback. the Web page redisplays with only
the selected data.
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F-lsnre 10.20

8 7 'n R Eock Selection - Windows Intemst Explorer
O@vk_ htzp: Aecalhost 616 ']“_f.|_x l[l;) Bing f odbs
i Favortes | R 'k Book Selection M v B v v Pagev |

Select Books by Title |

How to Tali to Anyone, Anytime, Anywhere B

ISBN 0-517-59905-8
Author King, Larry

€& Local intranet | Protected Mode: DFf G Rox v

Security in Web Database Applications

Securily is much tighter for Web database applications than for Windows ap-
plications. You wouldn’t want an unauthorized user to be able to access data
from the Web. If you set up a Web application that displays or allows modi-
fications to data, you must require user authentication and set permission
levels. Visual Studio integrates security features, which are generally strict
by defaull, so that data will be secure unless you take steps to unprotect
your files.

For the programs in this text. which introduce the basic features of Web
programming, the challenge is 10 avoid security restrictions, rather than to secure
your database. You will use a SQL Server datahase file. stored in the Data folder
beneath the project folder, This folder has the necessary permissions for the
default user of development projects.

Note: If you wish to use a database stored in a folder other than the
ProjectName\Data folder, the folder must have read and write permissions for
the ComputerName\ASPNET user.

Creating the Web Selection Application—Step-by-Step

This step-by-step exercise develops the Web version of the selection program
that you created earlier in Windows. The Web version must use two data
sources rather than one, The drop-down list must have a separate data source

from the one used for the individual fields of data. The finished application ap-
pears in Figure 10.30.

Begin a New Web Project

STEP 1: Begin a new project and select ASPNET Empty Web Application for the
template. Name the project “Ch10WebSelection” and choose the

Allow the user to select a book
title from the drop-down list:
then display the corresponding
Author and ISBN for the
selected title.



STEP 2:

STEP 3:

STEP 4:

A P T E R 10

location for the folder. Make sure that Create directory for solution is
checked and click OK.

Add a new Web Form to the project (Project/Add New ltem / Web Form).
Name the form “Default.aspx”.

With the project name selected in the Solution Explorer, select Add
ASP.NET Folder from the Project menu and App Data from the popup
submenu. The App_Data folder is the standard location to store the
project’s data file.

Switch to Windows Explorer and copy RnrBooks.mdf into the project’s
App_Data folder. An easy way to copy the file is to locate the file and
press Cirl + C and then click on the App_Data folder in the Solution
Explorer window and paste the file (Ctrl + V). The database appears
in the App_Data folder after you click the Selution Explorer’s Refresh
button (Figure 10.31).
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Figure 10.21

STEP 5:

STEP 6:

Refresh button
- IX

4 | App_Deta

3] RrrBogks.mdf
2] Default aspx
P
|5 Web.config

Iﬂ Solution Explorer

Click in the Web Form'’s designer window, then select Document in the
Properties window Object drop-down list and set the Web page’s Title
property to “R 'n R Book Selection™.

Click at the top of the Web Form, inside the div box. and type “Select
Books by Title™. Select the text and select Heading 2 from the Block
Format dropdown list on the Formatting toolbar. Click after the text
and press Enter twice to move the insertion point down the page.

Set Up the Drop-Down List

STEP 1:

STEP 2:

STEP 2:

Add a DropDownList control from the Standard tab of the toolbox. In
the smart tag select Choose Data Source.

In the Data Source Configuration Wizard, drop down the list for Select
a data source and select <New data source...>.

In the next page of the wizard, select SQL Database (Figure 10.32).
You can leave the 1D of the data source set to SqlDataSourcel.
Click oK.

Click the Refresh button after
you have copied the file into
the App_Data folder to see the
changes in the Solution
Explorer.
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Figure 10.32

Set the data source to an SQL database.

STEP 4:

STEP 5:

STEP 6:

STEP 7:

STEP 8:

STEP9:

STEP 14:

STEP 11:

7
Data Source Configuration Wizard

‘ Cheoose a Data Source Type

Where will the application get data from?

e & & & & &G &

Access Entity LING Object Site Map XML File
Detabase

Specify an ID for the data source
S;qiDa'taS.ourcel

Cennectto any 5QL database supporh:r.f‘by ADO.NET, such as Microsoft SQL Server, .Oml:[.:\. or OLEDE,

|

If the Choose Data Source dialog box appears, select Microsoff SQL
Server Database File, check Always use this selection, and click Continue.
Next vou set up the connection: Click on the New Connection
button. If the data source does not say “Microsoft SQL Server Data-
base File (SqlClient)”, click on the Ghange button and make that
selection.
In the Add Connection dialog box, browse to select the RnrBooks. mdf
file in the App_Data folder beneath the project folder. Click Open.
OK, and Next. Click Next again.
On the Configure the Select Statement page, you will select the data
fields for the dataset for the drop-down list. Click on (check) ISBN and
Title. You need the ISBN because it is the table’s primary key.
Click on the ORDER BY button (Figure 10.33).
In the Add ORDER BY Clause dialog box. drop down the Sort by list
and select Titfe. Click OK.

Back on the Configure the Select Statement page of the wizard. you

can see the new ORDER BY clause added to the SQL SELECT statement

(Figure 10.34).

Click Next. Before you click Finish, you can click on the Test Query
button if you would like to see the records returned from the query
you just created. Click Finish.

The Data Source Configuration Wizard reappears.

e ———————————————————————
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Figure 10.33
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Select the Title and ISBN fields and click on the ORDER BY button to set the sort order for the data.

STEP 12:

STEP 13:

STEP 14:

STEP 15:

Configure Data Sourca - SgilataSourcal

=

I ! Configure the Select Statement

How would you like to retrieve data from your database?
(1 Specify & custom SOL statement or stored procedurs

@) Specify columns from a table o view
Marme:
[Bocks b
Celumnzs

| [7 15BN

| [ Author

[F7 Publizher

l |[77] Subject_Code

[ Shelf_Location

[ Fiction

| F Return only unique rows

. WHERE..
 ORORRBGN
g Advanced...

SELECT ctatement:

SELECT [J5BM, [Triie] FROM [Books]

| <peiows || Metr ]|

o (i)

Choose Title for Select a data field to display in the DropDownList. Keep
ISBN as the value of the DropDownList (Figure 10.35). Click OK.

Display the smart tag for the drop-down list again and select Enable
AutoPostBack (Figure 10.36). This important step specifies that each
time the user makes a new selection from the list, the page should be

sent back to the server. This step is necessary to select and display
the data for the selected book.

Widen the DropDownList control so that it is wide enough to hold a
book title.

Click after the SqlDataSource component (which will not appear at
run time) and press Enter two or three times.

Set Up the Additional Fields

STEP 1:

STEP 2:

In the toolbox, open the Data tab and view the available controls and
components.

You can see tools for data sources, which iz another way to add a
new data source.
Add a DetailsView control to the Web page. In the smart tag. drop
down the Choose a Data Source list and select <New data source...>. Do
not choose SgiDataSource1, which you just created. The data for the
Details View must be different from the data for the list.
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Figure 10.34

An ORDER BY clause is added to the SQL SELECT statement.

STEF 3:

STEP 4:

STEP 5:

STEP 6:

.
Configure Data Source - SgiDatajourcel.

! Configure the Select Statament

Haow would you ke to retrieve data from your database?

171 Specify 2 custom SQL stetement or stored procedure
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£ Mame:

[Baoks 5
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15BN
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[F7] Author

i ] Publisher
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[T Ficton

SELECT statement:

7] Petum orly unigue rows
WHERE..

Advanced...

SELECT [I5BN], [Title] FROM [Bocks] ORDER BY [Title]

l | Previous || News |

ORDER, BY...

Select SQL Database and click OK. Then drop down the list and select
the connection for RnrBooks.mdf that vou already created. The two
data sources will share the same connection since they both refer to
the same database file. Click Next.
On the Contigure the Select Statement page of the wizard, select ISBN
and Author for the fields. Then click on the WHERE button.
In the Add WHERE Clause dialog hox. vou will set up the parameter
used to select the correct data for the individual fields. Drop down the
Column list and select ISBN: leave the Operator drop-down as “=",
then drop down the list for Source and select Control. The Parameter
properties group box pops up on the right side of the dialog box. For
Control ID select DropDownlisti and notice the SQL Expression
([ISBN] = @ISBN) (Figure 10.37). This type of query is called a
parameterized query.
Click on Add and view the WHERE clause at the bottom of the dialog box.
It should say [ ISBN] = @ISBN DropDownList{.SelectedValue. Ifit
isn't correct, you can click Remove and repeat step 5. Click OK.

Back in the wizard, the SELECT statement should read:

SELECT [ISBN], [Author] FROM [Books] WHERE ([ISBN] = @ISBN)
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Figure 10.25

Set the display field and value field in the Choose a Data Source page.

[ Data Source Configuration Wizard M
I e Choose a Data Source
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Select & data source:
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Select Enable AutoPostBack
from the smart tag so that the
user 5 selection will be sent to
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Canfigure Data Source., the server,

Refresh Scherna

Edit rems...

STEP 7: Click Next and Finish.
Note: Don't bother with Test Query this time because you must supply
an existing ISBN number—the parameter—to make the query work.
STEP 8: Resize the DetailsView control to be approximately the same width as the
DropDownList control (Figure 10.38). Note: If your grid does not look like
the figure. select Refresh Schema from the SqlDataSource’s smart tag.
STEP 9: Click Save Al (or press Ctrl + Shift + S).

Run the Application

STEP 1:  Press Ctrl + F5 (or Debug / Start without Debugging) to test the application.

STEP 2: Make new selections from the list: the data fields below should change
to match the selection.
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Fl!ure 10.37

Set up the selection parameter in the Add WHERE Clause dialog box.
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Add one or more conditions to the WHERE clause for the statement. For 2ach condition you can specify ether a Iteral valuz e
& paremetericed value. Paramneterzed veluss gel ther veluss at runtine besed on their properties,

Colummn: Parameter properties

im ’! Control I0x

Operaior I DropQewinlisz]. o
[= = I Default value:

Source
| contret -

SO Ewpression: Vahue

[ISBN] = SISBN BropDownlistl SelectedValue i add ]
WHERE clause:

SQL Bxpresmion Vzlus Hermoue

l-‘lgure 10.28

froveesges — Widen the DetailsView control.

-

Select Books by Title 1

[Databound |
SqiDataSource - 5qiDataSourcel

3 Design | o2 Spit | @ Source | [4] <divs][2ps] <aspDetailslionTetailsV..x 0]
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Make the Project Poriable

This optional step will make your Web application portable. The web.config file
has a hard-coded path for the connection to the database file. If you move or re-
name the Web site folder, the connection fails due to the path. You can modify
the connection entry to make the project portable.

STEP 1: Open the web.config file from the Solution Explorer and locate the
entry for the connection string. The path for AttachDbFilename will
show the current folder where you created the Web site.

<connectionStrings>
<add name="RnrBooksConnectionString" connectionString="Data
Source=. \SQLEXPRESS;AttachDbFilename=C:\Users\UserName\Documents\Visual Studio 2010\Web-
Sites\ChlOWebSelection\App_Data\RnrBooks.mdf;Integrated
Security=True;Connect Timeout=30;User Instance=True"
providerName="System.Data.SqlClient" />
</connectionStrings>

STEP 2: Very carefully select the text that shows the path (but not the file-
name). Replace the highlighted text with “|DataDirectoryl”™. (That is
“DataDirectory” with a vertical bar before and after, with no spaces.)

The completed entry should look like this:
AttachDbFilename=|DataDirectory |RnrBooks.mdf;

STEP 2: Compile (build) the project (Build \ Build Ch 10WebSelection).
STEP 4: Save and close the project.

After you have changed the web.config file, you can rename your project
folder and move it to another location. The portable connection string will al-
ways point to the database file in the Web site’s App_Data folder.

Make sure that the project iz not open in the IDE and copy the complete
folder from one computer or location to another.

In this optional section we will examine and demonstrate Langunage Integrated
Query (LINQ). which is a recent addition to Visual Basic. LINQ is a general-
purpose query language that can ask a question of any data that is defined as an
object, as a database, or as XML. The source of the data may be a database but
could also be any collection, such as the collection for a list box. VB contains a
LINQ to SQL component to convert database items to objects and a LINQ to XML
component for converting XML document collections to objects. Arrays. which
you learned about in Chapter 8, are also objects that contain a collection of items.

Querying Operating System Daia

For an example. we will use the collection of processes that are currently running
on your operating system. Yes, it’s easy lo access operaling system information
with VB. To make it obvious that we are treating the operating system information
as data, we will use the DataGridView control for displaying the data.

The key operators in the query are From. In, and Select.
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The LINQ Query—General Form

Database Applications

Dim VariableName = From ItemName In Object Select ListOfFields/Items

The VariableName in the format does not have a data type assigned. In Visual Stu-
dio 2008 and newer, if the data type is not specified. the compiler can assign a
type in a process called fype inference. If you were to type Dim Amount = 5. move
to another line, and then hover the mouse over the variable. it would show you that
through type inference, Amount is presumed to be Integer. Change the value to 5.5
and hover over Amount and the type will be Double. Although, it is not wise to use
type inference when the type is known. the feature was introduced to allow some
of the operators in LINQ) (Order By.Where) to be used in a different order.

The LINQ Querv—Example

Dim MyQuery = From AnItem in Process.GetProcesses

Select AnItem.ProcessName, AnItem.StartTime

Creating a LINQ Project—Step-by-Step

In our operating system example. you will see a new method of an enumerable
collection called the ToList, which works much like a ToString but returns a
list of items.

STEP 1: Open anew Windows Forms application project: save it as Ch10Linq.

STEP 2: Name the form ProcessesForm and change the form’s Text property to
“Display System Processes Using LINQ™.

STEP 3: Add a DataGridView control, naming it ProcessesDataGrid View.

STEP 4: Double-click on the form to access the Form_Load event.

STEP 5: Type in the following code:

' Display the current system processes.

Dim MyQuery = From AnItem In Process.GetProcesses
Select Anltem.Processhame, AnItem.Threads.Count

ProcessesDataGridView.DataSource = MyQuery.Tolist

STEF 6: Run the program. It should retrieve the system processes. convert
them to an object, and assign the object as the data source of the data grid view
(Figure 10.39).

A FileSystem LINQ Example

A very useful object that belongs to the My object is My.FileSystem, which can
return information about files and directories on the computer system. This ex-
ample will perform three LIN() queries, each on the resulis of the previous
query. First, we will get the collection of files in the current directory. Then, for
each file we will retrieve a collection of the file information. The final query
selects the name and last access time for each file in the directory. Figure 10.40
shows the output of the queries in a DataGridView control.
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Figure 10.39

Using a LINQ query to fill a
DataGridView control.

b
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Figure 10.40

Using a LINQ query to retrieve
and display FileSystem data
in a DataCridView control.

Ch10LINGFile System exe
1/6/2008 10:58 ... |Ch10LINGFileSystem pdb

1/6/2008 6:06 PM | Ch10LingFileSystem vshost exe

'Project:
‘Date:
‘Programmer:

‘Description:

1/6/2008 6:10 FM |G110L'anieSyslemmi

Ch1i0LingFileSystem

June 2010

Bradley/Millspaugh

Demonstrates a LING query to fill a DataGridView
with system information.

Public Class FileSystemForm

Private Sub FiJQSystngormLLnad(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles MyBase.Load
* Use a LINQ query to get information on system files
' and directories. )

‘ Select all the files in the current directory.
Dim MyQuery = From file In My.Computer.FileSystem.GetFiles(CurDir())
Select file
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' For each file, get the file info.
Dim NextQuery = From file In MyQuery
Select My.Computer.FileSystem.GetFileInfo(file)

Database Applications

' For each file in the file info collection, find the file name and

' the last access date.
Dim FileInfoQuery = From file In NextQuery
Select file.Name, file.lLastAccessTime

FileDataGridView.DataSource = FileInfoQuery.ToList
FileDataGridView.Columns (1) .Width = 200
End Sub
End Class

1. What is LINQ?
2. What can be queried with LINQ?
3. Explain what is meant by type inference.

Your Hands-On Programming Example

Create a Windows application that contains a drop-down list of titles from the
RnrBooks.mdf database file. When the user selects a title. display the corre-
sponding ISBN. author. and publisher in labels. Include additional labels to
identify the contents of the list box and the data fields.

Planning the Projeet
Sketch the form (Figure 10.41), which your users sign off as meeting their
needs. Figure 10.42 shows the form in Design mode.

Select the control types for the controls in the Data Sources window before
dragging the Details view to the form.

Fignre 10.41

Select Title: | [v]
ISBN: = ]
Author: [ |

Publisher: | |

A planning sketch of the
Windows form for the
hands-on programming
example.
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Plan the Objects and Properties

Object Property Setting

BooksBindingSource Name Bock=BindingSource

BnrBooksDataset Name RuoBooksDataset

BooksTable Adapter Name BocksTable Adapter

TitleComhoBox Name TitleComboBox
BindingSource BocksBindingSource
DisplayMember Title

Lahels Name Keep default names

Plan the Procedures No code is required if all properties are correctly sel.

Write the Project

Create a new Windows project.

Create the new SQL Server data source based on the RnrBooks.mdf data
file. Include only those fields that appear on the finished form.

Set the control types to a combo box and labels for the fields.

Drag a Details view of the data to the form and rearrange the controls to
match the sketch in Figure 10.41. Figures 10.42 and 10.43 show the com-
pleted form.

Set the properties of the comho box according to your plan.

Thoroughly test the project.

The Project Code

Isn’t it amazing that so powerful a program doesn’l require any code at all?

Figuare 10.42

431
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] RnrBeokstutaset 13T BsakcBindings (3], BookeT ap

The form for the hands-on

programming example in
Design mode, showing the

component tray.
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Figure 10.43

[ 5’ R'n R Book Lockup by Title

{85 Yeam in = Sand Irap

C-1T-TI1 T
Beck, Fred
Publisher  Hil and Wang

. Visual Studio uses Microsoft’s ADO.NET technology to access databases in
many different formats.

. ADO.NET provides several types of connections for databases: OleDb,
SQL Server. Odbe, and Oracle.

. Databases are composed of tables of related information. Each table is
organized into rows representing records and columns containing fields
of data.

. The primary key field uniquely identifies a row or record.
. ADO.NET stores and transfers dala using a format called XML (Extensible

Markup Language). which can be used by many different platforms.

. Many controls can be bound to a database including labels, text boxes, list

boxes, or a DataGrid View,

. A binding source establishes a link to a data source, which is a specific

data file or server.

. A table adapter handles the transfer of data between a data source and a

dataset.

. A dataset stores information from the database in the memory of the com-

puter. A dataset can contain multiple tables and their relationships.

. You can create datasets by dragging tables from the Data Sources window

or by using the Configuration Wizard that displays when Add New Data
Source is selected from the Data menu.

. A table adapter uses an SQL SELEGT statement to specify the data to

relrieve.

. You can add a DataGridView to a form and automatically bind the grid to a

data source.

. The dataset’s schema is defined in the .xsd file that appears in the project

folder.

. To bind individual controls to data fields, select Details for the table in the

Data Sources window and drag the table to the form.

. You can change the type of control used to display bound data in the con-

trol’s smart tag.

. It is common to allow the user to select a value from a list and then display

the data values for the selecied item in bound labels.

The form for the hands-on
programming example.




17. To use a bound combo box for selection, you must set its DataSource and
DisplayMember properties.

18, You can select a subset of the fields in a table for a dataset,

19. In a Web database application, you must be very aware of the security
requirements.

20. Each selection from a list requires a postback to the server to fill the bound
controls. You must set the AutoPostBack property of the drop-down list to
True to make the postback occur.

21. A Web selection program requires a paramelerized query lo retrieve Lthe
data matching the list selection. The Windows program does not have the
same requirement.

22. LINQ is a query language that works on object data types.

Key Terms

binding source 402 field 398

bound conlrols 409 LINQ 427

column 398 posthack 419

data binding 401 primary key field 398
Data Designer 409 record 398

data source 402 row 398

data-hound controls 409 table 398
DataGridView control 403 table adapter 402
dataset 402 XML 399

Review Questions

. Explain the purpose of a binding source.

. Explain the purpose of the table adapter component.

. What is a dataset?

How is a DataGridView control used?

. Explain the steps to change a data source from DataGridView to Details.

. What options are available for styles of a bound control?

. What is the purpose of the Data Source window?

. How do a Windows and a Web version of a list selection program vary?
Why?
9. What is a parameterized query? When would it be used?

10. What is a posthack? When does it occur?

11. What is the purpose of LIN(Q? Name three operators.

U1 e W

o =~ O

Programming Exercises

Note: Each of these exercises can be written as a Windows Forms application
or as a Web application.

10.1 The Rnrbooks.mdf database file holds two tables: the Books table used in
this chapter and the Subjects table. The Subjects table has only two
fields: the Subject Code (the key) and the Subject Name. Write a project
that displays the Subjects table in a grid. Hint: Fora Web application, use
a Datalist eontrol for the grid.

433
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10.2 Write a project to display a list of the subject names in the Subjects table
described in Programming Exercise 10.1. Use a drop-down combo box.
Display in a label the subject code for the name selected from the list.

10.3 Write a project to display the Publishers table from the Contacts.mdf data-
base from your StudentData\DatabaseFiles folder on the text Web site. The
Publishers table has the following fields: PubID (the key field). Name,
Company Name, Address, City. State, ZIP. Telephone, and Fax.

Allow the user to select the publisher name from a sorted drop-down
list: display the rest of the fields in labels.

Case Studies

VB Mail order [

1. Create a Windows application to display the VB CustomerID
Mail Order Customer table from the VhMail.mdf
database from the StudentData folder on the text
Web site. Use the navigation bar to move from
record to record. Address

2. Create a Web application to display the Customer

LastName

FirstName

. . r + A ¥ ; City
table in a grid on a Web Form. Hint: Use a Data- "
List control for the grid. State

The Customers table holds these fields: ZipCode

VE Auto Center []

Create a Windows application or a Web application to  InventoryID
display the VB Auto Center Vehicle table from the
VBAuto.mdf database from the StudentData folder on
the text Web site. Display the InventorylD in a sorted
combo box. Display the remaining fields in individual — vear
controls.

The table holds these fields:

Manufacturer

ModelName

VehicleID

Cost Value

Video Bonanzn I

1. Create a Windows application to display the infor- The Studio table contains these fields:
mation from the Studio table in the VBVideo.mdf
database file from the StudentData folder on the
text Web site. Allow the user to select the studio  SmdioName
name from a sorted drop-down list and display the
rest of the fields in labels.

2. Create a Windows or Web application to display  phope
the Studio table in a grid. Hint: For a Web appli-
cation, use a DataList control for the grid.

StudiolD

ContactPerson
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Very Very Boards I

Create a Windows application to display the Prod-
uct table from the VervBoards.mdf database file
from the StudentData folder on the text Web site.
Allow the user to select the product ID from a
sorted drop-down list and display the rest of the
fields in labels.

Create a Windows or a Web application to display
the Product table in a grid. Hint: For a Web appli-
cation, use a DataList control for the grid.

The Product table contains these fields:

ProductID
Description
MiglD

Unit

Cost
LastOrderDate

LastOrderQuantity
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Data Files

al the completion of this ehapter. you will he able to ...

Store and retrieve data in files using streams.

Save the values from a list box and reload for the next program run.
Check for the end of file.

Test whether a file exists.

Display the standard Open File and Save File dialog boxes to allow the

user to choose or name the file.
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____ DataFiles

Many computer applications require that data be saved from one run to the
next. Although the most common technique is to use a database. many times a
database is overkill. Perhaps you just need to store a small amount of data.
such as the date of the last program run, the highest [D number assigned. a
user preference, or the property values of an object to transfer to another
application. This chapter deals with techniques to store and retrieve data
files on disk.

Note that the default security policy for the Internet and for intranets does
not allow access to disk files. This chapter presents only basic file input and
output (I/0) for Windows applications.

In computer terminology. any data/information that you store on disk is
given its own unique name and is called a file. In other words. a file is a col-
lection of related data stored together and assigned a name so that it can be ac-
cessed later. Each of your Visual Basic projects requires multiple files—for the
forms, other classes. assembly information, and project information. However,
the files you will create now are different; they contain actual data, such as
names and addresses, inventory amounts, account balances. or even the con-
tents of a list box.

File VO
You can read and write data in a disk file. You may have the user enter data into
text boxes that you want to store in a file; that is called writing or outpui. At a

later time, when you want to retrieve the data from the file, that is reading or in-
put (Figure 11.1).

Figure 11.1

Write output from a program to a file: read input from the file into a program.

Form Form
——1 ——1
—— Wiite Output Data Read Input ——
—— File ———

O =]

Simple VB File I/O

Visual Studio includes a library of simplified data file input and output (1/0)
objects. You can use the methods of these objects to quickly and easily write
and read data files. But be aware that these objects are not the standard .NET
objects that are used by the other .NET programming languages. such as C# and
C++. Although a C# programmer could add the Microsoft. Visual Basic.FilelO
library to a program. that is extremely unlikely. If you want to use the more
universal and robust file-handling objects of .NET, see “.NET Standard File
Handling” later in this chapter.
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Writing and Reading Tex1 Files

The quickest and easiest way to write text files in VB is to use the WriteAllText
method of My.Computer. FileSystem. This method specifies the file name
and the text string to write to the file. You also can choose whether the data will
replace the existing file or will be added to the end of the file (appended).

The WriteAllText Method—General Form

QLA N |

JLACHET

My .Computer.FileSystem.WriteAllText(FileName, StringToWrite, AppendBoolean)

It the AppendBoolean argument iz set to True, the new data are written to
the end of the file; if it is set to False, any data in an old file are replaced by the
new data.

When you use this method, there is no need to open or close a file. The
statement creates a file if one does not already exist. You also can specify a
complete path for the file.

The WriteAllText Method—Examples

My.Computer.FileSystem.WriteAllText("Names.txt", NameString, True)
My.Computer.FileSystem.WriteAllText("C:\FinalCount.txt", CountInteger.ToString(),

False)

sajdmexy

To read the string back in, you can use the ReadAl1Text method, which
reads the entire file into a single string.

The ReadAllText Method—General Form

LLLRLE |

gl
=
2| My.computer. Filesysten.ReadAL1Text (FilePath)
£
The ReadAllText method fails if the file or path does not exist, so you
should code the method in a Try/Catch block.
The ReadAllText Method—Example
=
g1 Try
= NameString = My.Computer.FileSystem.ReadAllText("Names.txt")
E‘ Catch

MessageBox.Show("File or path not found or invalid")
End Try

The ReadAllText and WriteAllText methods are handy when you need to
read or write a single string. To write multiple fields of data, you will want to
write and read delimited files.

Writing and Reading Delimited Files

The term delimited file refers to a file that consists of multiple fields of data,
with the fields separated by some predefined character. The most common
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character used as a delimiter (separator) is the comma, but you can specify
some other character, such as a tab or carriage return, if you wish.

Writing a Delimited File

In the following program example, the user enters a name and phone number
into a form (Figure 11.2) and clicks the Save button. In the SaveButton_Click
event procedure, the WriteAllText appends the name and phone number to

the end of the file. with the fields delimited by commas and the end of each
record delimited with a carriage return.

Data Files

Figure 11.2

‘o Creste Name Phone File BN

[ File

Phone

You can insert delimiters in your text file by concatenating the fields when
you write the file:

My.Computer.FileSystem.WriteAllText("Names.txt",

The user enters data into the
text boxes and clicks the Save
button. which writes these
fields of data into the file.

NameTextBox.Text & "," & PhoneTextBox.Text & Environment.NewLine, True)

The preceding line of code writes the names and phone numbers from text
boxes. delimited with a comma. and uses the NewLine constant for a carriage
retumn (technically it’s a carriage returm and line feed). The final argument is set to
True so that new data will be appended to the end of the existing file. Note that
for the cariage retum character, yon can nse the .NET Environment .Newl ine,
or ControlChar.NewLine, as you have used in the past, or the VB-only
vbCrLf intrinsic constant. The NewLine character serves as the end-of-record

marker.

Delimited Data File Output from the Program

Ann,714-555-4444
Dennis,805-555-7777
Richard,B826-555-5678
Katie,909-555-6789
Ally,626-555-9999
Danny,909-555-3333



The Simple Delimited File Write Program

'Program: Cht18impleDelimitedFileWrite
'Programmer: Bradley!Millspaugh
‘Date: June 2010

‘Description: Allow the user to enter names and phone numbers and

save them in a delimited file.

! Each record holds two fields, separated by commas.

! Uses the simplified VB file access methods.
'Folder: Chi1SimpleFileWrite

Public Class EntryForm

Private Sub SaveButton_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles SaveButton.Click
' Save the record to the end of the file.

Dim FileString As String = "TextFile.txt"
Dim Recordstring As String = NameTextBox.Text & "," &
PhoneTextBox.Text & Environment.NewLine

' This line opens the file, appends delimited text to the end of the file,

' and closes it.

My.Computer.FileSystem.WriteAllText(FileString, RecordString, True)

With NameTextBox
.Clear()
.Focus()
End With
PhoneTextBox.Clear()
End Sub

Private Sub ExitToolStripMenultem_Click(Byval sender As Object,
ByVal e As System.EventArgs) Handles ExitToolStripMenultem.Click

' Close the file and the form.

Me.Close()
End Sub
End Class

Viewing the Contenis of a File

After you run your project, you can view the new file using a text editor such as
Notepad. You also can view the file in the Visual Studio IDE. Unless you spec-
ified a path to a folder in a different location. by default your new file is created
in the bin\Debug folder in your project folder.

To view the file, select the project name in the Solution Explorer. If you
don’t see the bin and obj folders listed. click on the Show Al Files button at the
top of the window. Then you can expand the bin folder and the Debug folder,
find the data file's name (Figure 11.3), and open it. The contents of the file
should appear in the Editor window. If the filename does not appear when you
open the bin\Debug folder. click on the Refresh button at the top of the Solution
Explorer.

Reading a Delimited File

To read a delimited file using the simplified VB objects, you will need a
TextFieldParser object, which comes from the Microsoft. Visual Basic.FilelO
namespace. Include an Imports statement at the top of the code to use the
library objects.

44]
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Figure 11.3
Show All Files button View the contents of your new
AR i nitton file in the Visual Studio IDE.
el
- Il;l >

< |3 Ch11SimpleFil=Write

i Tl My Project

[ | Refeﬂf___._._.—-—-—-—'—'_'_'_'_'_—
Fl i bi

Select the project name

L— bin folder

Debug «
.} ChliSimpleFileWrite, exe
_} ChllSimpleFieWrite.pdk
: ChLLSimpleFileWrtevshost exe

_} ChliSimplefileWritexml

 ChlLSimpleFiieWrite.vshost exe.manifest

Debug folder

New file

_E'F;Eke,b%
.:al

¢ = PhoneFermab

' Top of code file:

Imports Microsoft.VisualBasic.FilelO

' Module-level variable:

Private NamePhoneTextFieldParser As TextFieldParser

Specifying a Delimiter A VB TextFieldParser object can read delimited files as
well as fixed-width fields. When you declare a TextFieldParser, you must spec-
ify that the file is delimited and which character(s) to use as the delimiter.

The TextFieldType property of the TextFieldParser specifies whether you are
using a delimited or fixed-width file. Assuming that the TextFieldParser is de-
clared at the module level, the following lines of code instantiate the TextField-
Parser object, sel the file, indicate a delimited file, and specify that the delimiter
is a comma. A good location for this code is the form’s Load event procedure.

Private Sub DisplayForm Load(ByVal sender As System.Object,

ByVal e As System.EventArgs) Handles MyBase.Load

! Instantiate the TextFieldParser and set the delimiters

Dim FileString As String = "TextFile.txt"

= New TextFieldParser(FileString)

MessageBox.Show("Unable to read the file: " & FileString, "File Error")

Try
NamePhoneTextFieldParser
NamePhoneTextFieldParser.TextFieldType = FieldType.Delimited
NamePhoneTextFieldParser.SetDelimiters(",")
Catch
End Try
End Sub

Notice that you create a TextFieldParser object using the New keyword and
indicate the filename associated with the parser.
Note: To specify delimiters such as a tab, the TextFieldParser uses the VB

intrinsic constants. Example:

MyTextFieldParser.SetDelimiters (vbTab)
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The TextFieldParser.ReadFields Method—General Form

Read from a delimited file with the ReadFields method. This method reads
one record of the file into a string array. The end of the line or record is deter-
mined by a carriage return.

)
L

[t

StringArray = TextFieldParser.ReadFields()

The TextFieldParser. ReadFields Method—Example

Dim InfoString() As String = NamePhoneTextFieldParser.ReadFields ()

Once you have retrieved the fields into the array, you can use the sub-
scripts as vou learned in Chapter 8. Remember that an array begins with sub-
script 0. If we know that each record contains two strings, the first field will
have a subscript of 0. and the second subscript is 1. Notice that you can check
for the end of the file using the End0fData method.

Private Sub NextButton_Click(Byval sender As System.Object,
ByVal e As System.EventArgs) Handles NextButton.Click
' Read a name and phone number from the file.
Dim FieldString() As String ' Must be a string array for delimited fields.

If Not NamePhoneTextFieldParser.EndOfData Then
FieldString = NamePhoneTextFieldParser.ReadFields()
' First field.
NameTextBox.Text = FieldString(0)
' Second field.
PhoneTextBox.Text = FieldString(1)
Else
MessageBox.Show("No more records to display.", "End of Data")
End If
End Sub

The Simple Delimited File Read Program

Here is the completed program that reads the names and phone numbers from
a delimited file and displays them on the form (Figure 11.4). Each time the user
clicks Next, the program reads and displays the next record. Note that for this
example program, we copied the TextFile.txt file from the bin\Debug folder of
the previous program—the Simple Delimited File Write program.

'"Program: Ch11SimpleDelimitedFileRead

'Programmer: Bradley!Millspaugh

'Date: June 2010

'Description: Uses a TextFieldParser object to read delimited fields from
} a file.

1

Uses the simplified VB file access methods.
By default, the data file is expected to be in the
project’s bin\Debug folder.

Imports Microsoft.VisualBasic.FileIO
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Public Class DisplayForm
' Declare module-level variable.
Private NamePhoneTextFieldParser As TextFieldParser

Private Sub DisplayForm_Load(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles MyBase.Load
' Instantiate the TextFieldParser and set the delimiters
Dim FileString As String = "TextFile.txt"

Try
NamePhoneTextFieldParser = New TextFieldParser(FileString)
NamePhoneTextFieldParser.TextFieldType = FieldType.Delimited
NamePhoneTextFieldParser.SetDelimiters(",")

Catch
MessageBox.Show("Unable to read the file: " & FileString, "File Error")

End Try

End Sub

Private Sub NextButton_Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles NextButton.Click
' Read a name and phone number from the file.
Dim FieldString() As String ' Must be a string array for delimited fields.

If Not NamePhoneTextFieldParser.EndOfData Then
FieldString = NamePhoneTextFieldParser.ReadFields()
' First field.
NameTextBox.Text = FieldString(0)
' Second field.
PhoneTextBox.Text = FieldString(1)
Else
MessageBox.Show("No more records to display.", "End of Data")
End If
End Sub

Private Sub ExitButton Click(ByVal sender As System.Object,

Byval e As System.EventArgs) Handles ExitButton.Click
' Close the form.

Me.Close()
End Sub
End Class
Figure 11.4
Each time the user clicks Next.
a Display Name Phone File _L E=RI00 X the next record is read from the

file and displayed in the
labels.




.NET File Handling

The simple file handling that you saw in the previous section can work well for
small amounts of data in a VB program. But for more robust and universal file
handling. which is the same for all NET languages. you will want to use
sireams.

File Handling Using Sireams

.NET uses streams for file input and output. A stream is designed to transfer a
series of bytes from one location to another. Streams are objects that have meth-
ods and properties, just like any other object. The stream objects are found in
the System.l0 namespace. You can save the trouble of fully qualifying ref-
erences by including an Imports statement at the top of the file, before the
statement declaring the form’s class.

Imports System.IO

Public Class FileIOForm

The most straightforward way to read and write small amounts of data is to
use the StreamReader and StreamWriter objects. Generally, you write the
Stream Writer code first. to create the data file. Then you can write the Stream-
Reader code to read the file that you just created.

Writing Data in a File Using a StreamWriter
To write data to a file, you first have the user input the data into text boxes and
then write the data to the disk. The steps for writing data are

»  Declare a new StreamWriter object. which also declares the name of the

data file.

*  Use the StreamWriter’s WriteLine method to copy the data to a buffer in
memory. (A buffer is just a temporary storage location.)

e Call the StreamWriter’s Close method. which transfers the data from the
buffer to the file and releases the system resources used by the stream.

Instantiating a StreamWriter Objeci—General Forms
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Dim ObjectName As New StreamWriter("FileName")
Dim ObjectName As New StreanWriter("FileName", BooleanAppend)

You declare a new StreamWriter object for writing data to a file. The first argu-
ment in the constructor specifies the name of the file. The default location for
the file iz where the program executable (.exe) is placed, which is the bin\De-
bug folder beneath the folder for the current project. You also can specify the
complete path of the file.

In the second version of the StreamWriter constructor, you can specify that
you want to append data to an existing file. Specify True to append. By detault,
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the option is set to False, and the old data file is deleted and a new data file is
created. in effect overwriting any existing data.

Declaring a new StreamWriter object opens the file. The file must be open
before you can write in the file. If the file does not already exist. a new one is
created. If you don’t use a full qualifying path. then the file is opened or cre-
ated in the project’s bin\Debug folder where the program executable is located.
No exception oceurs whether or not the file exists, so you could declare the
StreamWriter object in the declarations section of your program or in a proce-
dure. However, because you don’t want to keep a file open any longer than nec-
essary, it's best to open the file inside a procedure. If you use a full path in the
filename, then you should instantiate the StreamWriter object in a Try/Catch
block in case the path does not exist.

Deelaring a SireamWriter Objeci—Examiples

Data Files

M TIP|

Use .txt as your extension to allow
for easy viewing of the file in

Notepad or the Visval Studio IDE. =
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Dim PhoneStreanWriter As New StreamWriter("Phone.txt")
Private NamesStreamWriter As New StreamWriter("C:\MyFiles\Names.txt") ' Could throw

' an exception if the path doesn’t exist.

Friend LogFileStreamWriter As New StreamWriter('LogFile.txt", True)

The StreamWriter object has both a Write and a WriteLine method. The
difference between the two is a carriage-return character, which serves as the
end-of-record marker. The Write method places items consecutively in the file
with no delimiter (separator). The WriteLine method places an Enter (carriage
return) between items. We will use the WriteLine in this chapter because we
want to easily retrieve the individual data elements later.

The WriteLine Method—General Form

ObjectName .WriteLine (DataToWrite)

The DataToWrite argument may be string or numeric. The WriteLine method
converts any numeric data to string and actually writes string data in the file.

The WriteLine Method—Examples

PhoneStreamWriter.WriteLine (NameTextBox.Text)
PhoneStreamWriter.WritelLine (PhoneTextBox.Text)

NamesStreamWriter.WriteLine ("Sammy")

BankBalanceStreamWriter.Writeline(BalanceDecimal.ToString())

If you are inputting data from the user and writing in a file, you generally place
the WriteLine in a button click event procedure. The following phone list
example is similar to the earlier file writing program. but uses a StreamWriter
object. rather than the VB Write AllText method. You can refer to Figure 11.2 to
see the data entry form.

Private Sub SaveButton_Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles SaveButton.Click
' Save the record to the file.



' Write to the already-open stream.
PhoneStreamiWriter.WriteLine(NameTextBox.Text)
PhoneStreamWriter.WriteLine(PhoneTextBox.Text)
With NameTextBox

.Clear()

.Focus()
End With
PhoneTextBox.Clear()

End Sub

The Save button writes the data from the screen to the StreamWriter object
and then clears the screen.

Clesing a File

After you finish writing data in a file, you must close the file. Closing a file is
good housekeeping; it finishes writing all data from the stream’s buffer to the
disk and releases the system resources. Use the StreamWriter's Close
method. which is similar to closing a form. A common location for the Close
method is in your program’s Exit command or the forms FormClosing event
procedure (see page 457).

Private Sub ExitButton Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles ExitButton.Click
' Close the file and the form.

PhoneStreamiWriter.Close()
Me.Close()
End Sub

If you fail to close a file when you are finished with it, the file may remain
open for an indefinite time and sometimes may become unusable. See “The
FormClosing Event Procedure” section later in this chapter.

Reading Daia from a File Using a StreamReader

You use the StreamReader class to read the data from a file that you created
with a StreamWriter.
The steps for reading the data from a file are the following:

* Declare an object of the StreamReader class. The constructor declares the
filename and optional path. This statement opens the file so that you can
read from it.

* Use the ReadLine method to read the data. You may need to use a loop to
retrieve multiple records.

s  When finished. close the stream using the StreamReader’s Close method.

Declaring and Instantiating a StreamReader Object—General Form
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MTIP

It's best fo open a file only when it
is needed and close it as soon as
you are done with it so that you
don't fie up system resources
unnecessarily. ®

' Declare a module-level variable.
Private ObjectName As StreamReader

' Inside a procedure.
ObjectName = New StreamReader("FileName")
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The StreamReader class works in much the same way as the StreamWriter,
However, the file must exist in the location where the application expects it. If
no such file exists, an exception occurs. For this reason, you must instantiate
the StreamReader object in a procedure so that you can enclose it in a
Try/Catch block.

Declaving and Instantiating a SireamBeader Objeci—Examples

Try

Dim MamesStreamReader As New StreamReader("C:\MyFiles\Names.txt")
Catch

MessageBox.Show("File does not exist.")
End Try

' In declarations section, to create a module-level variable name,.
Private PhoneStreamReader As StreamReader

" In a Procedure, to catch an exception for a missing file.

Try

PhoneStreamReader = New StreamReader("Phone.txt")
Catch

MessageBox.Show("File does not exist.")
End Try

Using the ReadLine Method

Use the StreamHeaders ReadLine method to read the previously saved data.
Each time you execute the method, it reads the next line from the file. Assign
the value from the read to the desired location, such as a label. a text box, ora
string variable. The ReadLine method has no arguments.

NameTextBox .Text = PhoneStreamReader.ReadLine()

Checking for the End ol the File

Usge the StreamReader’s Peek method to check for end of file. The Peek
method looks at the next element without really reading it. The value returned
when you peek beyond the last element is negative 1 (=1).

If PhoneStreamReader.Peek <> —1 Then
NameTextBox.Text = PhoneStreamReader.ReadLine()
PhoneTextBox.Text = PhoneStreamReader.ReadLine()

End If

Note that the ReadLine method does not throw an exception when you at-
tempt to read past the end of the file.

You must always make sure to read the data elements in the same order in
which they were written. Otherwise your output will display the wrong values.
For example, if you reversed the two lines in the program segment above, the
phone number would display for the name and vice versa. The ReadLine
method just reads the next line and assigns it to the variable or property that
you specity.
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The File Read Program

Here is the completed program that reads the name and phone numbers from a file
and displays them on the form. Each time the user clicks Next, the program reads
and displays the next record. Note that for this example program. we copied the
Phonelist.txt file from the bin\Debug folder of the Write File project. to the
bin\Debug folder of this project. You also could specify the exact path of the file.

'Program: chiiStreamReaderReadFile

'Programmer: Bradley/Millspaugh

'Date: June 2010

'Description: Retrieve the information stored in a data file

and display it on the screen.
Uses a StreamReader.

Imports System.IO

Public Class DisplayForm
' Declare a module-level variable.
Private PhoneStreamReader As StreamReader

Private Sub DisplayForm_load(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles MyBase.lLoad
' Open the input file and display the first record.

Try
PhoneStreamReader = New StreamReader("Phonelist.txt")
DisplayRecord()
Catch ex As Exception
MessageBox.Show("File not found or is invalid.", "Data Error")
End Try
End Sub

Private Sub NextButton_Click(Byval sender As Object,
ByVal e As System.EventArgs) Handles NextButton.Click
' Display the next record.

DisplayRecord()
End Sub

Private Sub DisplayRecord()
' Read and display the next record.

If PhoneStreamReader.Peek <> -1 Then
NameTextBox.Text = PhoneStreamReader.Readline()
PhoneTextBox.Text = PhoneStreamReader.ReadlLine()
Else
MessageBox.Show("No more records to display.", "End of File")
End If
End Sub

Private Sub ExitToolStripMenuItem Click(ByVal sender As Object,

Byval e As System.EventArgs) Handles ExitToolStripMenuItem.Click
' End the project.

If Not PhoneStreamReader Is Nothing Then
' Close the file, only if it is open.
PhoneStreamReader.Close()
End If
Me.Close()
End Sub
End Class
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ack 11.1

1. Write the statement to create an inventory Stream Writer object that will
write data to a file called “Inventory.txt™.

2. Code the statement to write the contents of DescriptionTextBox into the
inventory stream.

3. Why should the declaration statement for a StreamReader object be in
a Try/Catch block? Does the declaration statement for a StreamWriter
object need to be in a Try/cCatch block? Why or why not?

4. Write the statement(s) to read a description and a product number from
InventoryStreamReader assuming it has been opened as a Stream-
Reader object. Make sure to test for the end of the file.

Using the File Common Dialog Box

In the preceding file read and write programs. the filenames are hard-coded
into the programs. It is best to allow the user to browse and enter the
filename at run time. You can display the standard Windows Open Fife dialog
box, in which the user can browse for a folder and filename and/or enter a
new filename. Use the OpenFileDialog common dialog component to dis-
play the dialog box, and then use the object’s FileName property to open the
selected file.

OpenFileDialog Component Properties

You will find the following properties of the OpenFileDialog component very

useful:

Property Deseription

Name Name of the component. You ean use the default OpenFileDialogl.

CheckFileExsts Display an ervor message if the file does not exist. Set to False for saving a file, since you want to
create a new file if the file does not exist. Leave at the default True to read an existing file.

CheckPathExists Display an error message if the path does not exiat. Set to False for saving a file. since you want it to
create the new folder if necessary.

FileName The name of the file selected or entered by the user, which includes the file path. Use this property
after displaying the dialog box to determine which file to open. You also can give this property an
initial value, which places a default filename in the dialog box when it appears.

Filter Filter file extensions to display.

Example: Text Files (*.txt)|*.txt|All files (*.*)|*.*

Initial Directory Directory to display when the dialog box opens. Set this in code to Directory. GetCurrentDirectory( | to
begin in the current directory.

SafeFileName The name of the file selected or entered by the user, which does not include the file path.

Title Title bar of the dialog box.
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Displaying the Open File Dialog Box

To display an Open File dialog box (Figure 11.5). you must first add an OpenFile-
Dialog component to your form. The component appears in the component tray. At
design time, set initial properties for Name, CheckFileExists, CheckPathExists,
Filter, and Title (see the preceding table for the values). In code, set the Ini-
tial Directory property o Directory.GetCurrentDirectory(), display the
dialog box using the ShowDialog method. and retrieve the FileName property.

Figure 11.5
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Display the Windows Open File dialog box using the OpenFileDialog component. The Filter property determines the entries

that display in the drop-down box.
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Private Sub OpenToolStripMenultem Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles OpenFileToolStripMenuItem.Click
' Open the file.
Dim ResponseDialogResult As DialogResult

' Is the file already open?

If PhoneStreamWriter IsNot Nothing Then
PhoneStreamWriter.Close()

End If

' Set up and display the Open File dialog.

With OpenFileDialogi
' Begin in the current folder.
.InitialDirectory = Directory.GetCurrentDirectory()
.FileName = "PhoneList.txt"
.Title = "Select File or Directory for File"
' Display the Open File dialog box.
ResponseDialogResult = .ShowDialog()

End With
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' Make sure that the user didn’t click the Cancel button.
If ResponseDialogResult <> DialogResult.Cancel Then
' Open the output file.
PhoneStreamWriter = New StreamWriter(OpenFileDialogl.FileName)
End If
End Sub

Notice that the user may click on the Cancel button of the Open File dialog
box. Check the DialogResult for Cancel. And if the user does click Cancel, that
presents one more task for the program: You cannot close a StreamWriter object
that isn’t open.

Checking for Successful File Open

In the preceding file-open procedure, the statement

PhoneStreamiWriter = New StreamWriter(OpenFileDialogi.FileName)

may not execute. In that case. the StreamWriter is not instantiated. You can ver-
ify the object’s instantiation using the VB keyword Nothing. An object variable
that has not been instantiated has a value of Nothing. Notice the syntax: You
must use the keyword IsNot rather than the not equal operator (<>).

" Is the file already open?

If PhoneStreamWriter IsNot Nothing Then
PhoneStreamWriter.Close()

End If

Place this code in the form’s FormClosing event procedure.

Checking for Already Open File

It's possible that the user may select the File / Open menu item twice, which can
cause a problem. A second open instantiates another file stream. and the Close
method never executes for the first file. It’s beat to check for an active instance
of the file stream before instantiating a new one.

Private Sub OpenToolStripMenultem Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles OpenFileToolStripMenuItem.Click
' Open the file.
Dim ResponseDialogResult As DialogResult

' Is the file already open?

If PhoneStreamWriter IsNot Nothing Then
PhoneStreamWriter.Close()

End If

' Set up and display the Open File dialog.

With OpenFileDialogi
' Begin in the current folder.
.InitialDirectory = Directory.GetCurrentDirectory()
.FileName = "PhonelList.txt"
.Title = "Select File or Directory for File"
' Display the Open File dialog box.
ResponseDialogResult = .ShowDialog()

End With
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' Make sure that the user didn’'t click the Cancel button.
If HesponseDialogHesult <> DialogResult.Cancel Then
' Open the output file.
PhoneStreamWriter = New StreamWriter(OpenFileDialog1.FileName}
End If
End Sub

Using the Save File Dialog Component

In addition to the OpenFileDialog, you also can choose to display a SaveFile-
Dialog component, which displays the standard system Save As dialog box. The
SaveFileDialog allows the user to browse and enter a filename to save: it has
most of the same properties as the OpenFileDialog component. By default. the
SaveFileDialog component checks for an already existing file and displays a di-
alog box asking the user whether to replace the existing file.

The Open and Write File Program

Here is the complete listing of the Open and Write File program. which allows
the user to select the filename. The user can select the Open command from the
File menu. But if the Save button is clicked and the file is not yet open, the
Open File dialog box displays automatically.

‘Program: Chii StreamWriter Open and Write File

'Programmer: Bradley/Millspaugh

'Date: June 2010

'Description: Allow the user to enter names and phone numbers and

1

save them in a file.
Display the File Open dialog box for the user to
enter the file and path.

'Folder: Chi1StreamWriterOpenAndWriteFile

Imports System.IO

Public Class PhoneForm

' Declare module-level variable.
Private PhoneStreamWriter As StreamWriter

Private Sub SaveButton Click(Byval sender As System.Object,
ByVal e As System.EventArgs) Handles SaveButton.Click
' Save the record to the file.

If PhoneStreamWriter IsNot Nothing Then ' Is the file open?
PhoneStreamWriter.WritelLine (NameTextBox.Text)
PhoneStreamWriter.WriteLine (PhoneTextBox.Text)

With NameTextBox
.Clear()
.Focus ()

End With

PhoneTextBox.Clear()

Else ' File is not open.

MessageBox.Show("You must open the file before you can save a record.",

"File Not Open", MessageBoxButtons.OK, MessageBoxIcon.Information)

' Display the File Open dialog box.

OpenToolStripMenultem_Click(sender, e)

End If

End Sub
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Private Sub OpenToolStripMenultem Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles OpenFileToolStripMenuItem.Click
' Open the file.
Dim ResponseDialogResult As DialogResult

' Is the file already open?

If PhoneStreamWriter IsNot Nothing Then
PhoneStreamWriter.Close()

End If

' Set up and display the Open File dialog.

With OpenFileDialogi
' Begin in the current folder.
.InitialDirectory = Directory.GetCurrentDirectory()
.FileName = "PhonelList.txt"
.Title = "Select File or Directory for File"
' Display the Open File dialog box.
ResponseDialogResult =.ShowDialog()

End With

' Make sure that the user didn’t click the Cancel button.
If ResponseDialogResult <> DialogResult.Cancel Then
' Open the output file.
PhoneStreamWriter = New StreamWriter(OpenFileDialogi.FileName)
End If
End Sub

Private Sub ExitToolStripMenuTtem_Click(ByVal sender As Object,
ByVal e As System.EventArgs) Handles ExitToolStripMenultem.Click
' Close the file and the form.

If PhoneStreamWriter IsNot Nothing Then ' Is the file open?
PhoneStreamWriter.Close()
End If
Me.Close()
End Sub
End Class

1. What is the Filter property setting to display only .txt files?

2. Write the statement to set OpenFileDialogl to begin in the current
directory.

3. Write the statement to close PhoneStream Writer: make sure to allow for
the possibility that the file is not open.

Saving the Contents of a List Box

In Chapter 7 you wrote a program to maintain a list. The user was allowed to
add items and remove items, but the next time the program ran. the list changes
were gone. The changes were not saved from one execution to the next.
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Now that you know how to save data in a file, you can save the contents of
a list when the program exits and reload the list when the program reopens. Use
the following techniques for this project:

¢ Do not give any values to the list’s [tems collection at design time. Instead.
when the program begins, open the data file and read the items into the
Items collection.

e If the user makes any changes to the list. ask whether to save the list when
the program ends.

s Include a menu option to save the list.

» [fthe file holding the list elements does not exist when the program begins.
give the user the option of creating a new list by adding items.

The examples in this section use the hands-on example from Chapter 7,
which allows the user to make changes to the Coffee Flavor list (Figure 11.6).
We will load the list from a file in the Form_Load procedure and query the user
to save the list if any changes are made.

Figure 11.6
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Loading the List Box

Assuming that the list items are stored in a data file. you can read the file into
the list in the Form_Load procedure. Loop through the file until all elements
are read, placing each item in the list with the Items.Add method.

Dim CoffeeFlavorstring As String

' Read all elements into the list.

Do Until FlavorsStreamReader.Peek = —1
CoffeeFlavorString = FlavorsStreamReader.ReadLine()
CoffeeComboBox . Items.Add(CoffeeFlavorString)

Loop

Checking for Existence of the File

When you create a StreamReader object. the constructor checks to make sure
the file exists. If the file does not exist, what do you want to do? Maybe the user

The form for the list save

program, taken from

Chapter 7.
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wants to exit the program. locate the file. and try again. Or maybe the user
prefers to begin with an empty list, add the list items, and create a new file.
This technique is a good way to create the file in the first place.

You can catch the exception for a missing file and display a message box
asking if the user wants to create a new file.

ResponseDialogResult = MessageBox.Show("Create a new file?®, "File not Found",
MessageBoxButtons.YesNo, MessageBoxIcon.Question)

If the user says Yes. allow the program to begin running with an empty list;
the file will be created when the program exils or the user saves the list. If the
user says No, exit the program immediately.

Private Sub FlavorsForm Load(ByVal sender As Object,
ByVal e As System.EventArgs) Handles Me.lLoad
' Load the items in the CoffeeComboBox list.
Dim ResponseDialogResult As DialogResult
Dim CoffeeFlavorString As String

Try

' Open the file.

Dim FlavorsStreamReader As StreamReader =
New StreamReader("Coffees.txt")

' Read all elements into the list.

Do Until FlavorsStreamReader.Peek = —1
CoffeeFlavorstring = FlavorsStreamReader.ReadLine()
CoffeeComboBox.Items.Add(CoffeeFlavorString)

Loop

' Close the file.

FlavorsStreamReader.Close()

Catch ex As Exception

* File missing.

ResponseDialogResult = MessageBox.Show("Create a new file?™,
"File Not Found™, MessageBoxButtons.YesNo, _
MessageBoxIcon.Question)

If ResponseDialogResult = DialogResult.No Then

' Exit the program.
Me.Close()
End If
End Try
End Sub

Saving the File

In this program the user can choose a menu option to save the file. Open a
StreamWriter object and loop through the Items collection of the list box, sav-
ing each element with a WriteLine method.

Private Sub SaveFlavorListToolStripMenuItem Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles SaveFlavorListToolStripMenuItem.Click
' Save the flavor list in a file.
Dim NumberItemsInteger As Integer
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' Open the file.
Dim FlavorsStreamWriter As StreamWriter =
New StreamWriter('Coffees.txt", False)
' Save the items in the file.
NumberItemsInteger = CoffeeComboBox.Items.Count — 1
For IndexInteger As Integer = 0 To NumberItemsInteger

FlavorsStreamWriter.Writeline (CoffeeComboBox.Items (IndexInteger))

Next IndexInteger
' Close the file.
FlavorsStreamWriter.Close()
IsDirtyBoolean = False

End Sub

The last line in this procedure needs some explanation. The next section
explains the reason for IsDirtyBoolean = False.

Querying the User 10 Save

If your program allows users to make changes to data during program execu-
tion. it’s a good idea to ask them if they want to save the changes before the pro-
gram ends. This is similar to working in a word processing program or the VB
editor. If you close the file after making changes. you receive a message asking
if you want to save the file. But if you haven’t made any changes since the last
SAve, No message appears.

To keep track of data changes during execution. you need a module-level
Boolean variable. Because the standard practice in programming is to refer lo
the data as “dirty” if changes have been made. we will call the variable Is-
DirtyBoolean. In each procedure that allows changes (Add. Remove, Clear).
you must set IsDirtyBoolean to True. After saving the file, set the variable to
False. (The code for this appears in the preceding section.)

Just before the project ends, you must check the value of IsDirtyBoolean:
if True. ask the user if he or she wants to save: if False. you can just exit with-
oul a message.

The FormClosing Event Procedure

If you want to do something before the project ends. such as ask the user to save
the file, the best location is the forms FormClosing event procedure. This is a
much better place for such a question than your exit procedure because the user
can quit the program in more than one way. The Form_ FormClosing event pro-
cedure executes before the form closes when the user clicks on your Exit button
or menu command, clicks on the window’s Close button, or even exits Windows.

Private Sub FlavorsForm_FormClosing(ByVal sender As Object,

Byval e As System.Windows.Forms.FormClosingEventArgs) Handles Me .FormClosing

! Ask the user to save the file.
Dim ResponseDialogResult As DialogResult

Dim MessageString As String = "Coffee list has changed. Save the list?"

If IsDirtyBoolean Then

ResponseDialogResult = MessageBox.Show(MessageString, "Coffee List Changed",

MessageBoxButtons.YesNo, MessageBoxIcon.Question)

If ResponseDialogResult = DialogResult.Yes Then
SaveFlavorListToolStripMenultem_Click(sender, @)
End If
End If
End Sub

457
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1. Write the loop to save all of the elements from NamesListBox using
NamesStreamWriter, which is a StreamWriter already opened and con-
nected to Names.txt.

2. In what procedure should the code from Question 1 be placed?

3. Write the statements in the Form_Load event procedure to load the list
of names into NamesListBox.

XML Files

An increasingly important topic. XML files. is covered in Chapter 14. See
“XML Data Files” for terminology and examples, including the new XML Lit-
erals, XDocument and XElement objects, and LINQ to XML.

Your Hands-On Programming Example

Modify the hands-on programming example from Chapter 7 to save the list
changes from one run of the program to the next. The user can add items to the
Coffee Flavor list. remove items, and clear the list. If there are any changes to
the list. allow the user to save the list. When the program begins, load the list
from the disk file, so that it displays the list as il appeared during the last run.

Do not give the Coffee Flavor list initial values: if the user has not entered
any flavors. the list should be blank. If the file holding coffee flavors is nol
found. allow the user to enter the new flavors at run time.

Add a Save Flavors List menu item on the File menu. Also query the user to
save the file if the list has changed when the program closes.

Note: We have removed the printing routines from the ChO7HandsOn pro-
gram to better focus on the file-handling routines.

Planning the Projeet
Sketch the form (Figure 11.7). which your users sign off as meeting their needs.

l"ignre 11.7

FlavorsForm A sketch of the form for the
\ hands-on programming
File Edit Help example.
~ Select Coffee and Syrup
GroupBox! —-»
Coffee Flavor Syrup Flavor
CoffeeComboBox 3 |w| <« SyrupListBox




C H A PTER

Plan the Objects and Properties See the planning for the Chapter 7 hands-on
programming example and make the following addition:

Ohject

SaveFlavorListToolStripMenultem

Property Selting

SaveFlavorListToolStripMenultem
&Save Flavor List

Plan the Procedures Refer to the planning for the Chapter 7 hands-on pro-
gramming example and make the following changes. You can remove the con-

trols and procedures for printing.
Procedure

SaveFlavorListToolStripMenultem_Click

Form_Load

Form_FormClosing

Actions

Open the file.

Save the list items in the file.
Close the file.

Set IsDirtyBoolean to False,

Try
Open the file.
Read the file contents into the Flavors list.
Close the fle.
Catch (File iv missing)
Qne-ry the user to create the new file.
If answer is No
Exit the program.
End If
End Try

If list has chenged (is dirty)
Query the user o save the list data.
If Yes

Call SaveFlavorListToolStripMenultem_Click.

Write the Project Begin with the Chapter 7 hands-on programming example.
See “Basing a New Project on an Existing Project” in Chapter 5 (page 233) for
help. Figure 11.7 shows the sketch and Figure 11.8 shows the completed form.

*  Add the menu item and set the properties according to your plan.

*  Make sure to add the new Imports statement:

Imports System.IO

»  Add the module-level variable IsDirtyBoolean.

*  Write the code for the new menu item based on the pseudocode.

»  Wrile the new code for the Form_Load and Form_FormClosing event pro-

cedures. based on the pseudocode.

s When you complete the code. thoroughly test the project. Fill the list, save
the list. and rerun the program multiple times. Make sure that you can
modify the list and have the changes appear in the next program run. Also
test the option to not save changes and make sure that it works correctly.
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Figure 11.8

The completed form for the
hands-on programming
example.

Select Coffes and Syrup
Coffes Flavor

The Project Coding Solution

'Project: Ch11HandsOn

'Programmer: Bradley/Millspaugh

'Date: June 2010

'Description: Maintain a list of coffee flavors.

! Note: This program extends ChO7HandsOn to save the modified list
; in a file. The printing has been removed for clarity.

'Folder: Ch11HandsOn

Imports System.IO
Public Class FlavorsForm

' Declare module-level variable.
Private IsDirtyBoolean As Boolean

Private Sub FlavorsForm_Load(ByVal sender As Object,
ByVal e As System.EventArgs) Handles Me,Lcad
' Load the items in the CoffeeComboBox list,
Dim ResponseDialogResult As DialogResult
Dim CoffeeFlavorstring As String

Try
' Open the file.
Dim FlavorsStreamReader As StreamReader
New StreamReader("Coffees.txt")

' Read all elements into the list.

Do Until FlavorsStreamReader.Peek = —i
CoffeeFlavorstring = FlavorsStreamReader.ReadLine()
CoffeeComboBox . Items.Add (CoffeeFlavorstring)

Loop

' Close the file.

FlavorsStreamReader.Close()
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Catch ex As Exception

' File missing.

ResponseDialogResult = MessageBox.Show("Create a new file?",
"File Not Found", MessageBoxButtons.YesNo,
MessageBoxIcon.Question)

If ResponseDialogResult = DialogResult.No Then

' Exit the program.
Me.Close()
End If
End Try
End Sub

Private Sub FlavorsForm _FormClosing(ByvVal sender As Object,
Byval e As System.Windows.Forms.FormClosingEventArgs) Handles Me.FormClosing
' Ask the user to save the file.
Dim ResponseDialogResult As DialogResult
Dim MessageString As String = "Coffee list has changed. Save the list?"

If IsDirtyBoolean Then
ResponseDialogResult = MessageBox.Show(MessageString, "Coffee List Changed',
MessageBoxButtons. YesNo, MessageBoxIcon.Question)

If ResponseDialogResult = DialogResult.Yes Then
SaveFlavorListToolStripMenultem Click(sender, e)
End If
End If
End Sub

Private Sub SaveFlavorListToolStripMenultem_Click(Byval sender As System.Object,
Byval e As System.EventArgs) Handles SaveFlavorListToolStripMenultem.Click
' Save the flavor list in a file.
Dim NumberItemsInteger As Integer

' Open the file.
Dim FlavorsStreamWriter As StreamWriter = New StreamWriter("Coffees.txt", False)
' Save the items in the file.
NumberItemsInteger = CoffeeComboBox.Items,Count — 1
For IndexInteger As Integer = 0 To NumberItemsInteger
FlavorsStreamWriter.Writeline (CoffeeComboBox.Items (IndexInteger))
Next IndexInteger
' Close the file.
FlavorsStreamWriter,Close()
IsDirtyBoolean = False
End Sub

Private Sub ExitToolStripMenuItem Click(Byval sender As System.Object,
Byval e As System.EventArgs) Handles ExitToolStripMenuItem.Click
' End the program.

Me.Close()
End Sub

Private Sub AddCoffeeFlavorToolStripMenultem Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles AddCoffeeFlavorToolStripMenultem.Click
' Add a new coffee flavor to the coffee list.
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With CoffeeComboBox
' Test for blank input.
If .Text <> "" Then
' Make sure item is not already on the list.
Dim ItemFoundBoolean As Boolean
Dim ItemIndexInteger As Integer
Do Until ItemFoundBoolean Or ItemIndexInteger = .Items.Count
If .Text = .Items(ItemIndexInteger).ToString() Then
ItemFoundBoolean = True
Exit Do
Else
ItemIndexInteger += 1
End If
Loop
If ItemFoundBoolean Then
MessageBox.Show("Duplicate item.", "Add Failed",
MessageBoxButtons.OK, MessageBoxIcon.Exclamation)
Else
' If it's not in the list, add it.
.Items.Add(.Text)

Text = **
IsDirtyBoolean = True
End If

Else
MessageBox.Show("Enter a coffee flavor to add",

"Missing Data", MessageBoxButtons.OK,
MessageBoxIcon.Exclamation)

End If

.Focus()

End With
End Sub

Private Sub ClearCoffeeListToolStripMenultem Click(ByVal sender As Object,
Byval e As System.EventArgs) Handles ClearCoffeelListToolStripMenulItem.Click
' Clear the coffee list.
Dim ResponseDialogResult As DialogResult

ResponseDialogResult = MessageBox.Show('Clear the coffee flavor 1list?",
"Clear Coffee List", MessageBoxButtons.YesNo, MessageBoxIcon.Question)
If ResponseDialogResult = DialogResult.Yes Then
CoffeeComboBox.Items.Clear()
IsDirtyBoolean = True
End If
End Sub

Private Sub RemoveCoffeeFlavorToolStripMenultem Click(ByVal sender As Object,

ByVal e As System.EventArgs) Handles RemoveCoffeeFlavorToolStripMenultem.Click
' Remove the selected coffee from list.

With CoffeeComboBox
If .SelectedIndex <> —1 Then
.Items.RemoveAt(.SelectedIndex)
IsDirtyBoolean = True
Else
MessageBox.Show("First select the coffee to remove.",
"No selection made", MessageBoxButtons.OK,
MessageBoxIcon.Exclamation)
End If
End With
End Sub



Private Sub DisplayCoffeeCountToolStripMenultem_Click (ByVal sender As Object,
Byval e As System.EventArgs
) Handles DisplayCoffeeCountToolStripMenultem.Click
' Display a count of the coffee list.

MessageBox.Show("The number of coffee types is " &
CoffeeComboBox.Items.Count, "R 'n R Coffee Type Count®,
MessageBoxButtons.0K, MessageBoxIcon.Information)

End Sub

Private Sub AboutToolStripMenultem Click(ByVal sender As Object,
ByVal e As System.EventArgs) Handles AboutToolStripMenultem.Click
' Display the About form.

AboutForm.Show()
End Sub
End Class

_

1. The My.Computer.FileSystem makes it easier to work with data.

2. A stream object is used to transfer data to and from a data file. The
StreamWriter outputs (writes) the data and the StreamReader inputs (reads)
data.

3. The constructors for a StreamWriter and StreamReader take the name of
the file, with an optional path. as a parameter.

4. The WriteLine method writes a data line to disk.

. A Cclose method should be used as soon as you are done with the stream.
Make sure the stream is closed prior to the termination of a program that
uses streams.

6. The Peek method looks at the next element. which allows testing for the
end of the file. The Peek method returns —1 at the end of file.

. List box data may be saved to a file. The Items collection should be filled
in the Form_Load if the file exists. Any changes are saved back to the file
when the program terminates.

8. A Boolean variable is used to track whether changes are made to the data.
9. The form’s FormClosing event procedure is a good location for the code to
prompt the users if they wish to save any changes.

10. The OpenFileDialog and SaveFileDialog components can be used to dis-

play the Open File and Save As dialog boxes and allow the user to select the
filename.

F

Close method 447 OpenFileDialog 450

data file 438 Peek method 448
delimited file 439 ReadAllText method 439
FormClosing event 457 ReadLine method 448
My.Computer.FileSystem 439 stream 445

Nothing 452 StreamReader 445
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StreamWriter 445 Write method 446

System 10 namespace 445 WriteAllText method 439
TextFieldParser 442 WriteLine method 446
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9, .

P

eview Questions

. Explain how to create a new object that should have module-level scope

and be instantiated in a Try/Catch block.

. Explain what occurs when a stream object is instantiated.

. Name two types of stream classes. What is the difference between the two?
. What is the difference between a Write method and a WriteLine method?
. What steps are necessary for storing the list items from a list box into a

disk file?

. What is the format for the statements o read and write streams?

. What method can be used to determine the end of file?

. When is exception handling necessary for stream handling?

. Explain when a form’s FormClosing event occurs and what code might be

included in the FormClosing event procedure,

rogramming Exercises

11.1 Rewrite Programming Exercise 8.4 using a file to store the slate names

and abbreviations. You need two projects: The first will allow the typist to
enter the state name and the abbreviation in text hoxes and store them in
a file. The second project will perform the lookup functions specified in
Programming Exercise 8.4.

Note: Unless you include Open File dialog boxes. copy the file created in
bin\Debug for the first project into the bin\Debug folder for the second
project.

Note: For help in basing a new project on an existing project. see “Basing
a New Project on an Existing Project” in Chapter 5.

Optional extra: Allow the user to select the file to open using the Open
Fife dialog box.

11.2 Create a file for employee information and call it Employee.txt. Each

record will contain fields for first name, last name, employee number, and
hourly pay rate.

Write a second project to process payroll. The application will load the
employee data into an array of structures from the file with an extra field
for the pay. The form will contain labels for the information from the array
(display one record at a time) and a text box for the hours worked.

A button called FindPay will use a For/Next loop to process the array.
You will calculate the pay and add the pay to the totals. Then display
the labels for the next employee. (Place the pay into the extra field in the
array.)

The Exit button will print a report on the printer and terminate the proj-
ect. (Print the array.)

Data Files



Processing: Hours over 40 receive time-and-a-half pay. Accumulate the
total number of hours worked. the total number of hours of overtime, and
the total amount of pay.

Sample Report

| Ace Industries

Employee Hours Hours Amount
Name Worked Owvertime Pay Rate Earned
Janice Jones a0 0 525 210.00
Chris 0’Connel 35 0 5.35 187.25
Karen Fisk 45 5 6.00 285.00
Tom Winn 42 2 5.5 247.25
Totals 162 7 029.50

11.4

11.5

Note: Unless you include an Open File dialog. copy the file created in the
bin\Debug folder for the first folder into the bin\Debug folder for the second
folder.

Optional Extra: Allow the user to select the file to open using the Open
File dialog box.

Modify Programming Exercise 7.6 to store the list box for Bradley's
Bagels in a data file. Load the list during the Form_Load event procedure
and then close the file. Be sure to use error checking in case the file does
not exist.

In the FormCloging procedure, prompt the user to save the bagel list
back to the disk.

Note: For help in basing a new project on an existing project, see “Basing
a New Project on an Exisling Project” in Chapter 5.

Optional Extra: Allow the user to select the file to open using the Open
File dialog box.

Creale a simple text editor that has one large text box (with its Multiline
property set to True) or a RichTextBox control. Set the text control to fill
the form and set its Anchor property to all four edges. so that the control
fills the form even when it is resized.

Allow the user to save the contents of the text box in a data file and
load a data file into the text box using the Open File dialog box.

Use a StreamWriter and StreamReader or My.Computer. FileSystem.
WhriteAllText and My.Computer.FileSystem.ReadAllText.

Hint: You will need to save multiple lines.

Create a project that stores personal information for a little electronic
“black book.” The fields in the file should include name, phone number,
pager number, cell phone number, voice mail number, and e-mail ad-
dress. Allow the user to enter the data into text boxes.

Create a second project to load the names into a list box. Perform a
“look up™ and display the appropriate information for the selected name.
Note: Unless you include an Open File dialog. copy the file created in the
bin\Debug folder for the first folder into the bin\Debug folder for the second
folder.

Optional Extra: Allow the user to select the file to open using the Open
File dialog box.
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Note: For help in basing a new project on an existing project, see “Basing a New Project on an Existing Project”

in Chapter 5.

VE Mail order [

Modity your project from Chapter 7 to save the
changes to the catalog name combo box from one run
to the next. When the program begins, load the list
from the data file. If the file does not exist, display a
message asking if the user wants to create it.

Allow the user to save changes from a Save menu
item. When the program terminates, check to see if

there are any unsaved changes. If so, prompt the user
to save the changes.

Optional extra: Allow the user to select the file Lo
open using the Open File dialog box.

VB Auto Center l

Write a project to store vehicle information including
model, manufacturer, year. and VIN number.

Create a second project that loads the data from
the file into memory and loads a drop-down eombo box
with the VIN numbers. When a number is selected
from the combo box, display the appropriate informa-
tion regarding the vehicle in labels.

Note: Unless you include an Open File dialog. copy
the file ereated in the bim\Debug folder for the first
folder into the bin\Debug folder for the second folder.

Optional extra: Allow the user to select the file to
open using the Open File dialog box.

Video Bonanza |

Modify your project from Chapter 7 to save the changes
to the movie combo box from one run to the next. When
the program begins, load the list from the data file. If
the file does not exist. display a message asking if the
user wants to create it.

Allow the user to save changes from a Save menu
item. When the program terminales, check to see if

there are any unsaved changes. If so, prompt the user
to save the changes.

Optional extra: Allow the user to select the file to
open using the Open File dialog box.

Very Very Boards l

Modify your project from Chapter 7 to save the
changes to the shirt style combo box from one run to
the next. When the program begins, load the list from
the data file. If the file does not exist. display a mes-
sage asking if the user wants to create il.

Allow the user to save changes from a Save menu
item. When the program terminates, check to see if

there are any unsaved changes. If so, prompt the user
to save the changes.

Optional extra: Allow the user to select the file to
open using the Open File dialog box.
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OOP: Creating
Object-Oriented

Programs

at the completion of this ehapter. yvou will he able to ...

1. Use object-oriented terminology correctly.

2. Create a two-tier application that separates the user interface from the
business logic.

2. Differentiate between a class and an objecl.
4. Create a class that has properties and methods.

s+ Declare object variables and use property procedures to set and
retrieve properties of a class.

6. Assign values to the properties with a constructor.

7. Instantiate an object in a project using your class.

#. Differentiate between shared members and instance members.

9. Understand the purpose of the constructor and destructor methods.
10. Inherit a new class from your own class.

I 1. Use visual inheritance by deriving a form from another form.
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Object-Oriented Programming 1

You have been using objects since Chapter 1. As you know quite well by now,
objeets have properties and methods and generate events that you can respond
to (or ignore) if you choose. Up until now, the classes for all objects in your proj-
ects have been predefined: that is, you could choose to create a new ohject of
the form class, a button class, a text box class, or any other class of control in
the toolbox. In this chapter you will learn to define your own new class and cre-
ate objects based on that class.

Object-oriented programming (OOP) is currently the most accepted style of
programming. Some computer languages, such as Java. C#, and SmallTalk,
were designed to be object oriented (O0) from their inceplion. Other languages,
such as Visual Basic, have been modified over recent years to accommodate
OOP. Visual Basic .NET was the first version of Visual Basic to be truly object
oriented.

Writing object-oriented programs is a mind-set—a different way of looking
at a problem and requires an understanding of Object Oriented Design. You
must think in terms of using objects. As your projects become more complex,
using objects becomes increasingly important.

Objects

Beyond the many built-in choices you have for objects to include in your proj-
ects, Visual Basic allows you to create your own new object type by creating a
elass. Just like other object types. your class may have both properties and
methods. Your class can have events too, just like the Click event for the But-
ton class. So remember: Properties are characteristics, and methods are actions
that can be performed by a class of objects.

An object is a thing such as a button. You create a button object from the
button tool in the toolbox. In other words. button is a class but ExitBuiton is an
actual occurrence or instance of the class: the instance is the object. Just as
you may have multiple buttons in a project, you may have many objects of a
new class type.

Defining your own class is like creating a new tool tor the toolbox; the
process does not create the object, only a definition of what that type of object
looks like and how it behaves. You may then create as many instances of the
class as you need using the New keyword. Your class may be a student, an em-
ployee, a product, or any other type of object that would be useful in a project.

Many people use a cookie analogy to describe the relationship of a class
and an object. The cookie cutter is the class. You can't eat a eookie cutter, but
you can use it to make cookies: the cookie is the object. When you make a
cookie using a cookie cutter. you instantiate an object of the cookie class. You
can uge the same cookie cutter to make various kinds of cookies. Although all
the cookies made will have the same shape, some may be chocolate. others are
lemon, or vanilla; some may be frosted or have colored sprinkles on top. The
characteristics of the cookie, such as flavor and topping,. are the properties of
the object. You could refer to the properties of your cookie ohject as

Cookiel.Flavor = "Lemon"
Cookiel.Topping = "Cream Frosting"
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What about methods? Recall that a method is an action or behavior—
something the object can do or have done to it. such as Move, Clear, or Print.
Possible methods for our cookie object might be Eat. Bake, or Crumble. Using
object terminology, you can refer to Object.Method:

Cookiel.Crumble

Sometimes the distinction between a method and an event is somewhat
fuzzy. Generally. anything you tell the object to do is a method: if the object
does an action and needs to inform you, that’s an event. So if you tell the cookie
to crumble. that is a method; if the cookie crumbles on its own and needs to in-
form you of the fact, that's an event.

Objeci-Oriented Terminology

Key features of an object-oriented language are abstraction, encapsulation,
inheritance, and polymorphism.

Abstraction

Abstraetion means to create a model of an objeet. for the purpose of deter-
mining the characteristics (properties) and the behaviors (methods) of the ob-
ject. For example, a Customer object is an abstract representation of a real
customer, and a Product object is an abstract version of a real product. You
need to use abstraction when planning an object-oriented program, to deter-
mine the classes that you need and the necessary properties and methods. It is
helpful to think of objects generically; that is, what are the characteristics of a
typical product, rather than a specific product.

Encapsulation

Encapsulation refers to the combination of characteristics of an object along
with its behaviors. You have one “package” that holds the definition of all prop-
erties, methods, and events. You can think of all of the parts of the package as
being in a capsule.

You can witness encapsulation by looking at any Windows program. The
form is actually a class. All of the methods and events that you code are en-
closed within the Class and End Class statements. The variables that you
place in your code are actually properties of the specific form class that you are
generating.

When you understand and use encapsulation successfully. you can imple-
ment data hiding. Each object can keep its data (properties) and procedures
(methods) hidden. Through use of the Public. Private, Protected, and
Friend keywords, an object can “expose” only those data elements and proce-
dures that it wishes to allow the outside world to see.

Inheritance

Inheritance is the ability to create a new class from an existing class. You can
add enhancements to an existing class without modifying the original. By creat-
ing a new class that inherits from an existing class, you can add or modify class
variables and methods. For example, each of the forms that you create is inher-
ited from, or derived from, the existing Form class. The original class is known
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as the base eclass, superclass, or paremt elass. The inherited class is called a
subelass. derived class, or child elass. Of course, a new class can inherit from
a subclass—that subclass becomes a superclass as well as a subclass.

You can see the inheritance for a form, which is declared in the form’s
designer.vb file. Show all files in the Solution Explorer, expand the files for
a form, and open the form’s designer.vh file. Look closely at the first line
of code:

Partial Class Formi
Inherits System.Windows.Forms.Form

The base class is System. Windows.Forms Form, and Form1 is the derived class.
Inherited classes have an “is a” relationship with the base class. In the form
example, the new Form1 “is a” Form.

The real purpose of inheritance is reusability. You may need to reuse or
obtain the functionality from one class or object when you have another similar
situation. The new Form1 class that you create has all of the characteristics and
actions of the base class, System.Windows.Forms.Form. From there you can
add the functionality for your own new form. Other classes that vou have reused
multiple times are the Button class and the TextBox class.

You can create your own hierarchy of classes. You place the code you
want to be common in a base class. You then create other classes from it.
which inherit the bage class methods. This concept is very helpful if you have
features that are similar in two classes. Rather than writing two classes that
are almost identical., you can create a base class that contains the similar
procedures.

An example of reusing classes could be a Person class, where you might
have properties for name, address, and phone number. The Person class can
be a base class from which you derive an Employee class. a Customer class,
or a Student class (Figure 12.1). The derived classes could call shared pro-
cedures from the base class and contain any procedures that are unique to
the derived class. In inheritance, typically the classes go from general to the
more specific.

OO0P: Creating (tyject-Oriented Programs

Figure 12.1

Person

-Name

-Address

-HIUIIE

b
Employee Customer Student

-HireDate -PIN
-Supervisor -BirthDate

The derived classes inherit
from the base class.
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Polymorphism

The term polymorphism actually means the ability to take on many shapes or
forms. As applied to OOP, polymorphism refers to methods that have identical
names but different implementations, depending on the situation. For example,
radio buttons, check boxes, and list boxes all have a Select method. In each
case, the Select method operates appropriately for its class.

Polymorphism also allows a single class to have more than one method with
the same name. When the method is called. the argument type determines which
version of the method to use. Each of the identically named methods should per-
form the same task in a slightly different manner. depending on the arguments.

Later in this chapter you will use both overloading a method and over-
riding a method to implement polymorphism. You have already seen examples
of overloading, such as the MessageBox . Show method that gives you several
argument lists for calling the method. Overriding refers to a method that has the
same signature (name and parameter list) as a method in its base class. The
method in the subclass, or derived class, takes precedence over, or overrides,
the identically named method in the base class.

When a derived class overrides a method of its base class. both methods
have the same name. But in each case. the actions performed are appropriate
for the class. For example, a Person class might have a Print method that
prints an address label with name and address information. But the Print
method of the Employee class, which overrides the Print method of the Person
class, might display the employee’s information. including hire date and super-
visor name, on the screen.

Reusable Classes

A big advantage of object-oriented programming over traditional programming
is the ability to reuse classes. When you create a new class, you can then use
that class in multiple projects. Each object that you create from the class has
its own set of properties. This process works just like the built-in VB controls
you have been using all along. For example, you can create two PictureBox ob-
jects: PictureBox1 and PictureBox2. Each has its own Visible property and Im-
age property, which will probably be set differently from each other.

As you begin creating classes in your projects, you will find many situations
in which classes are useful. You might want to create your own class to provide
database access. You could include methods for adding and deleting data mem-
bers. If you work frequently with sales. you might create a Product class. The
Product class would likely have properties such as description, quantity, and cost.
The methods would probably include finding the current value of the product.

Developing applications should be like building objects with Lego® blacks.
The blocks all fit together and can be used to build many ditferent things.

Multitier Applications

A common practice for writing professional applications is to write independent
components that work in multiple “tiers” or layers. Each of the functions of a
muliitier application can be coded in a separate component. and the compo-
nents may be stored and run on different machines.

One of the most popular approaches is a three-tier application. The tiers in
this model are the Presentation (or user interface) tier, Business Services tier,
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and Data tier (Figure 12.2). You also hear the term “n-tier” application, which
iz an expansion of the three-tier model. The middle tier, which contains all of
the business logic, may be written in multiple classes that can be stored and
run from multiple locations.

Figure 12.2

The three-tier model for

Presentation Tier Business Services Tier Data Tier application design.
User Interface Business Ohjects Data Retrieval
Forms, controls, menus Validation Data storage
Caleulations

Business logic

BLlSiﬂESE ruies

In a multitier application, the goal is to create components that can be
combined and replaced. If one part of an application neeils to change. such as
a redesign of the user interface or a new database format, the other components
do not need to be replaced. A developer can simply “plug in” a new user inter-
face and continue using the rest of the components of the application.

The Presentation tier refers to the user interface, which in VB is the form.
Consider that in the future the user interface could be redesigned or even con-
verted to a Web page.

The Business Services tier is a class or classes that manipulate the data. This
layer can include validation to enforce business rules as well as the calculations.
If the validation and caleulations are built into the form, then modifying the user
interface may require a complete rewrite of a working application.

The Data tier includes retrieving and storing the data in a database. Occa-
sionally an organization will decide to change database vendors or will need to
retrieve data from several different sources. The Data tier retrieves the data and
passes the results to the Business Services tier, or takes data from the Business
Services tier and writes them in the appropriate location.

Programmers must plan ahead for reusability in today’s environment. You
may develop the business tier for a Windows application. Later the company
may decide to deliver the application via the Web or a mobile device, such as
a cell phone or palm device. The user interface must change, but the process-
ing shouldn’t have to change. If you develop your application with classes that
perform the business logic, you can develop an application for one interface
and easily move it to another platform.

Classes

The classes that you have worked with up until now have generated visual - TIP

objects such as text boxes and labels. These were easily created from the

Before you can refer fo most prop-
erties and metheds of a class, you

must instantiate an object of the

toolbox at design time. You also can create objects at run time. In Chap-
ter 11 you instantiated objects of the StreamWriter and StreamReader
classes, and in Chapter 7 you instantiated objects of the Font class in your
printing routines. In both cases you used the New keyword to instantiate the
obhjects.

class. The exception is shared mem-
bers, which you will see later in this
chapter. m



Designing Your Own Class

To design your own class, you need to analyze the characteristics and behaviors
that your object needs. The characteristics or properties are defined as vari-
ables, and the behaviors (methods) are sub procedures or function procedures.

For a simple example, assume that you have a user interface (form) that
gathers the unit price and the quantity of a produet. You can design a class to
perform the calculations. For the class to calculate the extended price, it must
know the unit price and the quantity. The form needs to retrieve the extended
price. The price. quantity, and extended price are stored in private variables in
the class: those variables are accessed through property procedures.

The form will instantiate the class. pass the price and quantity to it through
property procedures, call a method to calculate the extended price. and then
display the extended price on the form by retrieving it from a property proce-
dure (Figure 12.3).

Figure 2.3
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A Presentation tier and a Business Services tier. The data are entered and displayed in the Presentation tier: calculations
are performed in the Business Services tier. You pass in the Title, Quantity. and Unit Price, and then you can retrieve the
Extended Price.

Presentation Tier Business Services Tier

BookSale class

Receives as properties:
——> Title
| ———— Quantity
| Price

Private calculation methods:

Returns as a property:
| Extended Price

Creating Properties in a Class

Inside your class you define private member variables, which store the values
for the properties of the class. Theoretically, you could declare all variables as
Public so that all other project code could set and retrieve their values. How-
ever, this approach violates the rules of encapsulation that require each object
to be in charge of its own data. Remember that you use encapsulation to imple-
ment data hiding. To accomplish encapsulation, you will declare all variables
in a class as Private or Protected. Protected variables behave as private but
are available in any class that inherits from this class. As a private or protected
variable, the value is available only to procedures within the class, the same
way that private module-level variables are available only to procedures within
a form’s class code.

When your program creates objects from your class, you will need to assign
values to the properties. Because the properties are private variables, you will
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use special property procedures to pass the values to the fields in an instance of
the class and to return field values from the instance.

Property Procedures

The way that your class allows its properties to be accessed is with aecessor
methods in a properiy procedure. The procedure may contain a Get acces-
sor method to retrieve a property value and/or a Set accessor method to assign
a value to the property. The name that you use for the Property procedure be-
comes the name of the property to the outside world. Create “friendly” property
names that describe the property. such as LastName or EmployeeNumber. You
do not include the data type as part of a property name.

The Property Procedure—General Form

O0P: Creating Object-Oriented Programs

[Public] Property PropertyName() As DataType
Get
PropertyName = ClassVariable

u&uﬁglﬁ;éﬁég

or

Return ClassVariable
End Get
Set(Byval value As DataType)
[statements, such as validation]
ClassVariable = value
End Set
End Property

The Set statement uses the value keyword to refer to the incoming value
for the property. Property procedures are public by default. so you can omit the
optional Public keyword. Get blocks are similar to function procedures in at
least one respect: Somewhere inside the procedure, before the End Get, you
must assign a return velue to the procedure name or use a Return statement to
retum a value. The data type of the incoming value for a Set must match the
type of the return value of the corresponding Get.

The Property Procedure—Example

{Private | Protected} ClassVariable As DataType ' Declared at the module level.

Set(Byval value As String)
LastNameSt r'ing = value

End Set

End Property

Remember, the private module-level variable holds the value of the property.
The Property Get and Set retrieve the current value and assign a new value
to the property.

Note: If you do not specify an access modifier. the default iz Public.

B
Z | Private LastNameString As String ' Declared at the module level.
E
E Property LastNamz() As String
Get
Return LastNameString
End Get
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Read-Only Properties

In some instances, you may wish to have a property that can be retrieved by an
object but not changed. You can write a property procedure to create a read-
only property: Use the ReadOnly modifier and write only the Get portion of the
property procedure. Security recommendations are to not include a Set proce-
dure unless one is needed for your application or for class inheritance.

' Define the property at the module level.
Private TotalPayDecimal As Decimal

' The property procedure for a read-only property.
ReadOnly Property TotalPay() As Decimal
Get
Return TotalPayDecimal
End Get
End Property

Write-Only Properties
At times you may need to have a property that can be assigned by an object but
not retrieved. You can create a property block that contains only a Set to cre-
ate a write-only property.

' Private module-level variable to hold the property value.
Private PriceDecimal As Decimal

Public WriteOnly Property Price() As Decimal
Set(ByVal value As Decimal)
If value >= 0 Then
PriceDecimal = value
End If
End Set
End Property

Class Methods

You create methods of the new class by coding public methods within the class.
Any methods that you declare with the Private keyword are available only
within the class. Any methods that you declare with the Public keyword are
available to external objects created from this class or other classes.

' Private method used for internal calculations.

Private Sub CalculateExtendedPrice()
' Calculate the extended price.

ExtendedPriceDecimal = QuantityInteger * PriceDecimal
End Sub

Constructors and Destructors

A construetor is a method that executes automatically when an object is in-
stantiated. A destructor is a method that executes automatically when an ob-
ject is destroyed. In VB, the name of a constructor method is New.

475
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Constructors
The constructor executes automatically when you instantiate an object of the
class. Because the constructor method executes before any other code in the
class. the constructor is an ideal location for any initialization tasks that you
need to do, such as setting the initial values of variables and properties.

The constructor must be public or protected because the objects that you
create must execute this method.

Note: If a class does not contain a constructor, the compiler creates an im-
plicit method called the default consiructor. The default constructor has an
empty argument list.

Overloading the Constructor

Recall from Chapter 3 that overloading means that two methods have the same
name but a different list of arguments (the signature). You can create overloaded
methods in your class by giving the same name to multiple procedures, each with
a different argument list. The following example shows an emply constructor
(one without arguments) and a constructor that passes arguments to the class.

sub New()
! Empty constructor.

End Sub

Sub New(ByVal Title As String, ByVal Quantity As Integer,
ByVal Price As Decimal)

! Code statements to assign property values.

End Sub

Parameterized Constructor

The term parameterized constructor refers to a constructor that requires ar-
guments. This popular technique allows you to pass arguments as you create
the new object.

" Instantiate the object and set the properties.

TheBookSale = New BookSale(TitleTextBox.Text,
Integer.Parse(QuantityTextBox.Text),
Decimal.Parse(PriceTextBox.Text))

Within the class code, assign the values passed as arguments to the class con-
structor to the properties of the class. This technique is preferable to just as-
signing the passed argument to the class-level property variables, since
validation is often performed in the Set methods.

Sub New(ByVal TitleIn As String, ByVal QuantityIn As Integer,
Byval PriceIn As Decimal)
' Assign property values.

Title = Titleln

Quantity = QuantityIn

Price = Priceln

CalculateExtendedPrice()
End Sub

O0F: Creating Object-Oriented Programs
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Creating a New Class—Step-hy-Step

In this step-by-step exercise, you will create a new class to hold book sale in-

formation for R 'n R.

Begin the Project

A class file is part of a Visual Basic project, so the first step is to create a new

project.

STEP 1: Create a new Windows project called “Ch12SBS”.

Begin a New Class

STEP 1: Select Add Class from the Project menu. The Add New Item dialog box
will appear (Figure 12.4) with the Class template already selected.

Figure 12.4
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Add a new class to a project in the Add New ltem dialog box.

Add a new class

\

Add New ltem - Ch12585

\

Instalied Templates

4 Common tems
Code
Data
General
Web
Windows Forms
Reperting
Worltlow
WFF

Templates

Sort by | Default |

Style Sheet

JScript File

Class

Module

Interface

Windows Form

User Control

Compenent Class

Common ltems

Cermmon ltems

Common ltems

Common Items

Common Items

Comman ltems

Cermmon ltems

Cormnmon liems

. BookSalewb

Enter the name of the new class

-

| Search Installed Templates

]

Type: Commaon ftems
£n empty class definition

STEP 2: In the Add New item dialog box. type “BookSale.vb™ for the class name
and click on Add. You will see a new tab in the Document window for

the new class.

Define the Class Properties

STEP 1: In the Code Editor window, in the line after the Class statement, de-
clare the Private variables. These module-level variables will hold

the values for the properties of your new class.
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Private TitleString As String
Private QuantityInteger As Integer
Private PriceDecimal, ExtendedPriceDecimal As Decimal

This class has private module-level variables: TitleString. Quantitylnteger,
PriceDecimal. and ExtendedPrice Decimal (Figure 12.5). Because the variables
are declared as Private, they can be accessed only by procedures within the
class module, To allow access from outside the class module, you must acdd
property procedures.
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Flgura 12.5

% BoakSale -] Decharations) -
ElPublic Class Booksale =
Private Titlestring As String %

Private Quantitylnteger As Integer
erivate Pricepecimal, ExtendedPricepecimal ps pecimal

End Class

Add the Tide Property Procedure

STEP 1: In the Code Editor window, after the property declarations, type
“Property Title() As String”. Press Enter.

Note: The smart editor takes care of the capitalization of keywords.

However, the new property name that you declare will be capitalized
exactly as you enter it. You can save a little time by typing the line
“property Title() as string”.

STEP 2: Ina change from VB 2008, the Get and Set blocks do not appear au-
tomatically, but you can use a shorteut to generate the statements: On
the line following the Property statement, type “g” (for “get”) or *s”
(for “set”) and press Enter: the editor will generate the Get and Set
blocks for you.

STEP 3: Write the code for the Property procedures.

Property Title() As String
Get
Return TitleString
End Get
Set(Byval value As String)
TitleString = value
End Set
End Property

Add the Quantity Property Procedure

STEP 1: On a new line after the End Property for Title, type “Property
Quantity() As Integer” and press Enter.

STEP 2: Type “g” and press Enter.
The Get and Set blocks will appear.

STEP 3: Write the code for the Property procedure.

Declare module-level variables
for the class properties.

EMTIP

Follow variable naming conventions
for the module-level variable o hold
the property value; use a friendly
name for the property name in the
Property procedure. =



Property Quantity() As Integer
Get
Return QuantityInteger
End Get
Set(Byval value As Integer)
If value »>= 0 Then
QuantityInteger = value
End If
End Set
End Property

Notice the code to validate the incoming value in the Set.

Add the Price Property Procedure

STEP 1: After the End Property for Quantity. add the property procedure
for Price.

STEP 2: Write the code.

Property Price() As Decimal
Get
Return PriceDecimal
End Get
Set(Byval value As Decimal)
If value >= 0 Then
PriceDecimal = value
End If
End Set
End Property

Add the ExtendedPrice Property Procedure
STEP 1: After the End Property for Price, add the property procedure for

ExtendedPrice.
STEP 2: Write the code.

Property ExtendedPrice() As Decimal
Get
Return ExtendedPriceDecimal
End Get
Set(Byval value As Decimal)
If value »= 0 Then
ExtendedPriceDecimal = value
End If
End Set
End Property

Write the Constructor

STEP 1: Following the Private module-level variables and above the property
procedures, type in “Public Sub New(Titleln As String, Quantityln As
Integer, Priceln As Decimal)” and press Enter.

Notice that the editor adds the ByVal before each argument.

The constructor can actually appear anywhere in the code, as long
as it's inside the class and not inside another procedure. A good con-
vention is to place the constructors near the top of the class, right after
the module-level declarations.
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STEP 2: Type the code for the procedure.

O0F: Creating Object-Oriented Programs

Public Sub New(ByVal TitleIn As String, ByVal QuantityIn As Integer,

ByVal PriceIn As Decimal)
' Assign the property values.

Title = Titleln

Quantity = QuantityIn

Price = Priceln

CalculateExtendedPrice()
End Sub

The call to CalculateExtendedPrice is flagged as an error. You will code that
procedure next.

Code a Method

You can create methods by adding sub procedures and functions for the behav-
iors needed by the class. For this class, you will add a sub procedure to calecu-
late the extended price, which is the price per book multiplied by the quantity.
Note that if you declare sub procedures and functions with the Public key-
word, the methods are public: if you use the Protected keyword, the methods
can be executed from the current class or any inherited classes: if you use the
Private keyword, the methods are private and can be executed only from in-
side the class.

STEP 1: After the property procedures. type

“Protected Sub CalculateExtendedPrice” and press Enter.

Notice that the editor adds the parentheses after the procedure name.
STEP 2: Type the code for the procedure.

Protected Sub CalculateExtendedPrice()
' Calculate the extended price.

ExtendedPriceDecimal = QuantityInteger * PriceDecimal

End Sub

Add Ceneral Remarks

STEP 1: Type the remarks at the top of the file, before the Class declaration

line.

'Class Name: BookSale

'Programmer: Your Name

'Date: Today's Date

'Description: Handle book sale information.
'Folder: Ch12SBS

STEP 2: Save your project.

The Complete Class Code

'Class Name: BookSale

'Programmer: Your Name

'Date: Today’s Date

'Description: Handle book sale information.

'"Folder: Ch12SBS
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Public Class BookSale
Private TitleString As String
Private QuantityInteger As Integer
Private PriceDecimal, ExtendedPriceDecimal As Decimal

Public Sub New(ByVal TitleIn As String, ByvVal QuantityIn As Integer,
ByVal PriceIn As Decimal)
' Assign the property values.

' Assign the input parameters to the properties by using their
' property procedures.
Title = Titleln
Quantity = QuantitylIn
Price = Priceln
CalculateExtendedPrice()
End Sub

Property Title() As String
Get
Return TitleString
End Get
Set(ByVal Value As String)
TitleString = Value
End Set
End Property

Property Quantity() As Integer
Get
Return QuantityInteger
End Get
Set(Byval Value As Integer)
If Value == 0 Then
QuantityInteger = Value
End If
End Set
End Property

Property Price() As Decimal
Get
Return PriceDecimal
End Get
Set(Byval Value As Decimal)
If Value == 0 Then
PriceDecimal = Value
End If
End Set
End Property

Property ExtendedPrice() As Decimal
Get
Return ExtendedPriceDecimal
End Get
Set(ByVal Value As Decimal)
ITf Value == 0 Then
ExtendedPriceDecimal = Value
End If
End Set
End Property

Protected Sub CalculateExtendedPrice()
' Calculate the extended price.

ExtendedPriceDecimal = QuantityInteger * PriceDecimal
End Sub

End Class
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Property Procedures with Mixed Access Levels

It is possible to set the Property statement as Public and then to assign either the
Get or the Set procedure to a more restrictive level such as Friend or Private.

Private TitleString As String

Public Property Title() As String
Get
Return TitleString
End Get
Private Set(ByVal value As String)
TitleString = value
End Set
End Property

This code allows public access to the Get procedure, but the Set procedure is
private. This would work well with our programs where we call the Set only from
the constructor. Remember, if you do not specify the access. it defaults to Public.

Auto-Implemented Properties

A new feature added to VB 2010 simplifies writing property procedures. Using
anto-implemented properties, you can declare a new property of a class with-
out writing the Get and Set procedures. For example, you can enter the following
line and press Enter.

Property PersonName As String

The VB compiler automatically generates a default Get and Set, as well as the
private (module-level) variable used to store the property value.

Auto-implemented properties can save coding time for many, but not all.
properties. You can use auto-implemented properties for any property with both
a Get and Set that does not require validation for the Set. You must write your
own property procedures for ReadOnly and WriteOnly properties, properties
with mixed access level, and any properties that need validation code for the
Set. See “Auto-Implemented Properties™ in Help for more information.

) Feedback 12.1

1. What is the difference between an ohject and a class?
2. Given the statement

Private TheProduct As Product

Is TheProduct an object or class? What about Product?
3. What actions are performed by the following statement?

TheProduct.Quantity = Integer.Parse(QuantityTextBox.Text)

4. Write the property declarations for a class module for a Student
class that will contain the properties LastName, FirstName,
StudentIDNumber, and GPA. Where will these statements appear?
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5. Code the Property procedure to set and reirieve the value of the
LastName property.

6. Code the Property procedure to retrieve the value of the read-only GPA
property.

Creating a New Object Using a Class

Creating a new class defines a new type: it does not create any objects. This is
similar to creating a new tool for the toolbox but not yet creating an instance of
the class.

Generally you will create new objects of your class in a two-step operation:
first declare a variable for the new object and then instantiate the object using
the New keyword. Use Dim, Public, or Private to declare the identifier that
refers to the object of the class.

Private TheBookSale As BookSale

This line merely states that the name TheBookSale is associated with the Book-
Sale class, but it does not create an instance of the object. You must use the
New keyword to actually create the object.

TheBookSale = New BookSale()
In Visual Basic it is legal to declare and instantiate an object at the same time:
Dim TheBookSale As New BookSale()

If you will need to use the object variable in multiple procedures. you should
declare the object at the module level. But when you instantiate an object. you
may need to include the New statement in a Try/Catch block to allow error
checking, and a Try/Catch block must be inside a procedure. Make sure to en-
close the instantiation in a Try/Catch block if you are converting and passing
values that a user enters in a text box so that you catch any bad input data.

The preferred technique is to include the New statement inside of a proce-
dure at the time the object iz needed. And if the object is never needed. it won't
be created needlessly.

If you do choose to declare the variable and instantiate it at the same time,
these two statements are equivalent:

Private TheBookSale As BookSale = New BookSale()
Private TheBookSale as New BookSale()

The second statement is a coding shortcut for the first (more complete) statement.
If you are using a parameterized constructor, you must pass the values for
the arguments when you instantiate the object.

Private TheBookSale As BookSale

' Instantiate the BookSale object and set the properties.

TheBookSale = New BookSale(TitleTextBox.Text,
Integer.Parse(QuantityTextBox.Text),
Decimal.Parse(PriceTextBox.Text))
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Defining and Using a New Objeci—Siep-hy-Step

To continue the step-by-step tutorial for the BookSale class, the next step is to
design the form for the user interface. The form has text boxes for the user to
enter the title, quantity, and price; a menu choice to calculate the sale (the ex-
tended price): and another menu item to exit.

In the Caleulate Sale event procedure, you will create an instance of the
BookSale class and assign the input values for title, quantity, and price to the
properties of the BookSale object. The ExtendedPrice property in the BookSale
class retrieves the amount of the sale, which appears in a ReadOnly text box on
the form. Figure 12.6 shows the completed form.

O0P: Creating Olject-Oriented Programs

Figure 12.6
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Placing all calculations in a separate class is a good thing. You are seeing
vour first example of dividing a program into a Presentation tier and a Business
Services tier.

Create the Form

This is a continuation of the step-by-step tutorial for this chapter. If the project
is not still open, open it now.

STEP 1: Open the Form Designer for Form1. Referring to Figure 12.6, create
the user interface with text boxes for the title. quantity, and price, and
a ReadOnly text box for the extended price. Set appropriate properties
for the form and the controls.

sTEP 2: Change the form name to “SalesForm™.

STEP 3: Create menu items on the File menu for Calculate Sale. Clear. and Exit.
You may want to create keyboard shortcuts for the menu items to sim-
plify testing.

Add General Remarks

STEP 1: Type the remarks at the top of the form’s code.

'Program: Chapter 12 BookSale Step-by-Step
'Programmer: Your Name
'Date: Today’s Date

The user interface that uses the
new BookSale class: the
completed form for the step-by-

step exercise.

'Description: Calculate sales price using the BookSale class.
: Instantiate TheBookSale as a new object of the BookSale class.

'Folder: Ch12SBS
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Declare the New Obhject
STEP 1: Declare the object variable in the Declarations section, right under
the Public Class SalesForm statement.

' Declare the new object.
Private TheBookSale As BookSale

Write the Code

STEP 1: In the CalculateSaleToolStripMenultem_Click event procedure, write
the code to instantiate the BookSale object, assign the values to the
properties, calculate the extended price. and assign the result to ex-
tended PriceTextBox. Notice that IntelliSense pops up with the prop-
erties and method of your new BookSale class.

Private Sub CalculateSaleToolStripMenultem Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles CalculateSaleToolStripMenultem.Click
' Calculate the extended price for the sale.

Try
' Instantiate the object and set the properties.
TheBookSale = New BookSale(TitleTextBox.Text,
Integer.Parse(QuantityTextBox.Text), Decimal.Parse(PriceTextBox.Text))
' Calculate and format the result.
ExtendedPriceTextBox.Text = TheBookSale.ExtendedPrice.ToString("N")
Catch ex As Exception
MessageBox.Show("Enter numeric data.", "R 'n R Book Sales",
MessageBoxButtons.OK, MessageBoxIcon.Exclamation)
End Try
End Sub

SsTEP 2: Code the ClearToolStripMenultem_Click procedure.

Private Sub ClearToolStripMenultem Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles ClearToolStripMenuItem.Click
' Clear the screen controls.

QuantityTextBox.Clear()
PriceTextBox.Clear()
ExtendedPriceTextBox.Clear()
With TitleTextBox

.Clear()

.Focus ()
End With

End Sub

STEP 3: Code the ExitToolStripMenultem_Click procedure.

Private Sub ExitToolStripMenuItem Click(ByVal sender As Object,
ByVal e As System.EventArgs) Handles ExitToolStripMenuItem.Click
' Exit the program.

Me.Close()
End Sub

Save Your Work

STEP 1: Click the Save All toolbar button to save the project. class. and form.
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Run the Projeet

The next step is to watch the project run—hopefully without errors.

STEP 1: Run the program: your form should appear.

STEP 2: Fill in test values for the title, quantity. and price. Select the Calculate
Sale menu item. What did you get for the extended price? Is it cor-
rect? Try putting in something other than a number for Quantity. What
happened when you calculated the sale?

STEP 3: Stop program execution using the File / Exit menu item.

Single-Step the Fxeentinn

If you get an error message or an incorrect answer in the output, you will need
to debug the project. The quickest and easiest way to debug is to single-step
program execution. Single-stepping is an interesting exercise, even if you did
get the right answer.

To single-step, you need to be in break time. Place a breakpoint on the first
line in the CalculateSaleToolStripMenultem_Click procedure (the Try state-
ment). Run the program. enter test values for quantity and price. and select File /
Calculate Sale. When the program stops at the breakpoint, press the F8 (or F11)
key repeatedly and watch each step: you will see execution transfer to the code
for the BookSale class for each property and for the CalculateExtendedPrice
method. If an error message halts program execution, point to the variable names
and property names on the sereen to see their current values.

When the Click event procedure finishes, if the form does not reappear.
vou can click on your project’s Taskbar button.

Instance Variables versus Shared Variables

The class properties that you have created up to this point belong to each in-
stance of the class. Therefore. if you create two BookSale objects, each object
has its own set of properties. This is exactly what you want for properties such
as quantity and price, but what if you need to find a total or count for all of the
BookSale objects? You don’t want each new object to have its own count prop-
erty; there would be nothing to increment.

The variables and properties that we have declared thus far are called in-
stance variables. orinstance properties. A separate memory location exists
for each instance of the object. Now we will create shared variables, also
called shared properties. A shared property is a single variable that exists, or
is available, for all objects of a class.

Terminology varies from one OOP language to another. In some languages,
shared members are called elass variables or static variables. Microsoft docu-
mentation refers to instance members and shared members, which include both
properties and methods. In general, a shared member has one copy for all oh-
jects of the class, and an instance member has one copy for each instance or
object of the class. Methods also can be declared as shared and are considered
shared members.

Another important point is that you can access shared members without in-
stantiating an object of the class. When you display class documentation in MSDN
Help, shared members display with a yellow S next to the name (Figure 12.7). You
must reference these shared members with ClassName.Property or Class-
Name .Method (). whether or not you have instantiated an object from the class.

O0P: Creating Object-Oriented Programs
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Figure 12.7
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Shared members display in MSDN Help with a yellow S.
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Creating Shared Members
Use the Shared keyword to create a shared member.

S

[Public | Protected | Private] Shared VariableName As Datatype
[Public | Protected | Private] Shared Function FunctionName(ArgumentList) As Datatype

If we want to accumulate a total of all sales and a count of the number of
sales for our BookSale class, we need shared properties:

Private Shared SalesTotalDecimal As Decimal
Private Shared SalesCountInteger As Integer

You will want to make these shared properties read-only, so that their
values can be retrieved but not set directly. The values of the properties are
accumulated inside the class; each time a new sale is calculated, the ex-
tended price is added to the total sales and the sales count is incremented
by one.
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Shared ReadOnly Property SalesTotal() As Decimal
Get
Return SalesTotalDecimal
End Get
End Property

Shared ReadOnly Property SalesCount() As Integer
Get
Return SalesCountInteger
End Get
End Property

Note that the Shared keyword on the Private module-level variable makes it
a shared member and is required; the Shared keyword on the property proce-
dure is optional. You need o use it if you plan to retrieve the property without
first creating an instance of the class.

Adding Shared Properties 1o the Step-by-Step Exercise

You will now make the BookSale class calculate the total of all sales and a
count of the number of sales. You will need shared properties for the sales total
and sales count in the class, Then, on the form, you will add a menu option for
Summary that displays the totals in a message box.

Add Shared Properties 1o the Class
If the chapter step-by-step exercise is not still open, open il now.

STEP 1: In the BookSale class, add the private module-level declarations for
SalesTotalDecimal and SalesCountInteger.

Private Shared SalesTotalDecimal As Decimal
Private Shared SalesCountInteger As Integer

sTEP 2; Add the property procedures for these two shared read-only
properties.

Shared ReadOnly Property SalesTotal() As Decimal
Get
Return SalesTotalDecimal
End Get
End Property

Shared ReadOnly Property SalesCount() As Integer
Get
Return SalesCountInteger
End Get
End Property

Modify the Code to Calculate the Totals

STEP 1: Add a protected procedure for calculating the totals. This method will
be called inside the class (or any classes that inherit from this class)

but cannot be called from an object outside the class.

OOP: Creating (Myect-Oriented Programs
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Protected Sub AddToTotals()
' Add to summary information.

SalesTotalDecimal += ExtendedPriceDecimal
SalesCountInteger += 1
End Sub

Modify the constructor procedure to call the AddToTotals procedure.

Public Sub New(ByVal TitleIn As String, ByVal QuantityIn As Integer,
ByVal PriceIn As Decimal)
' Assign property values.

Title = Titleln
Quantity = QuantityIn
Price = Priceln
CalculateExtendedPrice()
AddToTotals()

End Sub

the Form

Add a menu item for File / Summary to the form.

Write the event procedure for Summary ToolStripMenultem_Click to
display the sales total and sales count from the properties of the class.
Use a meszage box and format the sales total to display dollars and
cents. Note that you reirieve the shared members of the BookSale
class without using an instance of the class: BookSale.SalesTotal.

Private Sub SummaryToolStripMenultem Click(ByVal sender As Object,
Byval e As System.EventArgs) Handles SummaryToolStripMenuItem.Click
' Display the sales summary information.
Dim MessageString As String

MessageString = "Sales Total: ' & BookSale.SalesTotal.ToString('C") &
Environment.NewLine & "Sales Count: " & BookSale.SalesCount.ToString()
MessageBox.Show(MessageString, "R 'n R Book Sales Summary",
MessageBoxButtons.OK, MessageBoxIcon.Information)
End Sub

Test the program. Try entering several sales and checking the totals.
Also try zelecting Summary without first calculating a sale. If the pro-
gram throws an exception, it means that you probably left the Shared
modifier off the property procedures for the two shared properties.

Destructiors

If there is special processing that you need to do when an object goes out of
scope, you can write a Finalize procedure, which is also called a destructor.
However, Microsoft recommends against writing Finalize procedures unless
you need to do something special that the system doesn’t know how to handle,
such as closing some types of database connections.
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Garbage Collection

The garbage colleetion feature of the .NET Common Language Runtime
cleans up unused components. Periodically the garbage collector checks for
unreferenced objects and releases all memory and system resources used by
the objects. If you have written a Finalize procedure, it executes during
garbage collection. Microsoft recommends that you rely on garbage collection
to release resources and not try to finalize objects yourself. Using this tech-
nique, you don’t know exactly when your objects will be finalized. since the
CLR performs garbage collection on its own schedule, when it needs lo recover
the resources or has spare time.

Inheritance

When you create a class, the new class can be based on another class. You can
make the new class inherit from one of the existing .NET classes or from one of
your own classes. Recall that a form uses inheritance using the statement

Partial Class Formi
Inherits System.Windows.Forms.Form

The Inherits statement must follow the class header prior to any comments.

Class NewClass
Inherits BaseClass

Inheriting Properties and Methods

All public and protected data members and methods of the base class are in-
herited in the derived class. If you want the derived class to have a different
implementation for a base-class method, you must write the method in the de-
rived class that overrides the base-class method.

In the past you have used the Public, Private, and Friend keywords.
You also can declare elements with the Protected keyword. which specifies
that the element is accessible only within its own class or any class derived
from that class. Recall that if you leave off the accessibility keyword, it defaults
to public.

Constructors in Inheritance

Although a derived class can inherit all public and protected methods, there is
one exception: A subclass cannot inherit constructors from the base class. Each
class must have its own constructors, unless the only constructor needed is
an empty constructor. (Visual Basic automatically creates an empty constructor
for all classes. so vou don’t need to write one if that’s the only constructor
that you need.)



Calling the Base-Class Constructor

Often an inherited class needs to make sure that the constructor for the base
class executes as well as the constructor for the inherited class. You can call
the hase-class constructor with the statement

MyBase,New()

You generally place this code in the constructor for the inherited class, before
any additional statements.
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Sub New(ByWVal TitleIn As String, ByVal QuantitylIn As Integer, ByVal Priceln As Decimal)

' Assign property values.

' Call the base-class constructor.
MyBase.New(TitleIn, QuantityIn, Priceln)
End Sub

Overriding Methods

You can create a method with the same name and the same argument list as a
method in the base class. The new method is said to override the base-class
method. The derived class will use the new method rather than the method in
the base class,

To override a method in Visual Basic, you must declare the original method
with the overridable keyword and declare the new method with the Over-
rides keyword. The access modifier for the base-class procedure can be
Private or Protected (not Public).

Base Class

Protected Overridable Sub CalculateExtendedPrice()

Inherited Class
Protected Overrides Sub CalculateExtendedPrice()

In a base class, you can actually use the Overridable. Overrides. or
MustOverride keyword on a method that can be overridden. Use Overridable
when you are writing a new method that has code. Use MustOverride for an
abstract method, which is an empty method. Abstract methods are designed to
be overridden by subclasses and have no implementation of their own. The only
time that you declare a base-class method with the Overrides keyword is when
the method is overiding a method in its base class.

When you use the keyword Overridable for a base-class method. in the
derived class you have the option of using the base-class implementation for
the method or overriding the method by supplving new code. However, if you
use the MustOverride keyword on a base-class method. the method does not
have any code; the derived class must provide its own code for the method. A
class that has any method declared as MustOverride is considered an
abstraet elass, which can be used only for inheritance. You cannot instantiate
objects from a class that contains abstract methods.
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Aceessing Properties

Your derived class can sel and retrieve the properties of the base class by us-
ing the property accessor methods. Usually your derived class needs to make
use of properties and methods of the base class. You can call the base class
constructor from the derived class constructor, which allows you to use the
property values from the base class. In the following example, the derived Stu-
dentBookSale class inherits from BookSale. Notice the constructor, which uses
the MyBase.New() statement to call the constructor of the base class. If the
constructor requires arguments. you can pass the argument values when you
call the constructor:

Sub New(Byval TitleIn As String, ByVal QuantityIn As Integer,
ByVal PriceIn As Decimal)
! Assign property values.

' Call base-class constructor and pass the property values.

MyBase.New(TitleIn, QuantityIn, Priceln)
End Sub

After you have assigned values to the properties of the base class, you can
refer to the properties in methods in the derived class. In the following exam-
ple, the CalculateExtendedPrice method in the derived class uses proper-
ties of the base class by property name.

OO0P: Creating (Myject-Ortented Programs

' Procedure in the derived class that overrides the procedure in the base class:

Protected Overrides Sub CalculateExtendedPrice()
! Calculate the extended price and add to the totals.

DiscountDecimal = Quantity * Price * DISCOUNT_RATE_Decimal
ExtendedPrice = Quantity * Price — DiscountDecimal
DiscountTotalDecimal += DiscountDecimal

End Sub

Note that to use hase-class properties in the derived class as in this example,
the properties must have both a Get and a Set accessor method. Read-only or
write-only properties cannot be accessed by name from a derived class.

Creating a Derived Class Bazed on BookSale

The BookSale class could be considered a generic class. which is appropriate
for most sales. But now we want another similar class, but with some differ-
ences. The new class should have all of the same properties and methods of the
BookSale class, but it will calculate sales with a student discount of 15 percent.
We also want a new shared property in the new class to hold the total of the stu-
dent discounts.

Our new derived class will be called StudentBookSale; the base class is
BookSale. Figure 12.8 shows the UML diagram te indicate the inherited elass.
The inherited class automatically has all public and protected properties and
methods of the base class; in this case, StudentBookSale automatically has six
properties and one method.



StudentBookSale

Adding Inheritance to the Step-by-Step Exercise

This continuation of the chapter step-by-step exercise includes adding a new
subclass class. overriding a method, and adding a new property.

Add the New Class

STEP 1:

STEP 2:

STEP 3:

Open your projecl. if necessary, and select Add Class from the Project
menu.

In the Add New ftem dialog, with Class selected. type
“StudentBookSale™ for the class name and click on Add. You will see
anew tab in the Document window for the new class.

Add a new line after the class declaration and type the Inherits
statement.

Public Class StudentBookSale
Inherits BookSale

You can ignore the warning error message; il tells you that this subclass
must have a constructor, which you will do in the next step.

All of the public and protected properties and methods of the base class
will be inherited by the subclass,

Add the Constructor

STEP 1:

The subclass must have its own constructors, since constructors are
not inherited. Write the following code inside the new class:
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Figure 12.8
The diagram for a base class
Sale
Beokcd and a derived class.

Sub New(ByVal TitleIn As String, ByVal QuantityIn As Integer,

ByVal PriceIn As Decimal)
' call the base class constructor.

MyBase .New(TitleIn, QuantityIn, Priceln)
End Sub
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Add the New Property
STEP 1: Add a module-level variable to hold the value of a new shared prop-
erty for the total of discounts.

Private Shared DiscountTotalDecimal As Decimal
sTEP 2: Add the property procedure for DiscountTotal.

Shared ReadOnly Property DiscountTotal() As Decimal
Get
Return DiscountTotalDecimal
End Get
End Property

Add a Constam

STEP 1: Add a constant at the module level to hold the discount rate of 15
percent.

Const DISCOUNT_RATE Decimal As Decimal = 0.15D

Override a Methed

When vou override a method from the base class in an inherited class, the
method name and the argument list must match exactly.

STEP 1: Open the BookSale base class in the editor and modify the procedure
header for CalculateExtendedPrice.

Protected Overridable Sub CalculateExtendedPrice()

STEP 2: In the StudentBookSale inherited class. write the new Calculate-
ExtendedPrice procedure. using the Overrides keyword.

Protected Overrides Sub CalculateExtendedPrice()
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' Calculate the discount, extended price, and add to the total.

Dim DiscountDecimal As Decimal

DiscountDecimal = Quantity * Price * DISCOUNT_RATE Decimal

ExtendedPrice = Quantity * Price — DiscountDecimal
DiscountTotalDecimal += DiscountDecimal
End Sub

Maodify the Form to Use the Inherited Class

STEP 1: Add a check box to the form. named StudentCheckBox. with the Text
set to “Student”. You can set the RightToLeft property to Yes. if
you want the text to appear to the left of the box (Figure 12.9). Re-
arrange the controls to keep the inpul fields wgether and reset the tab
sequence.

STEP 2: In the form’s code editor window, add a module-level variable for an
object of the new StudentBookSale class.

Private TheStudentBookSale As StudentBookSale
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Figure 12.9
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STEP 3: Modify the CalculateSaleToolStripMenultem_Click event procedure to
create the correct object, depending on the state of StudentCheck Box.

Try
If studentCheckBox.Checked Then
' Instantiate the StudentBookSale object and set the properties.
TheStudentBookSale = New StudentBookSale(TitleTextBox.Text,
Integer.Parse (QuantityTextBox.Text), Decimal.Parse(PriceTextBox.Text))
' Calculate and format the result.
ExtendedPriceTextBox.Text = TheStudentBookSale.ExtendedPrice.ToString("N")
Else
' Instantiate the BookSale object and set the properties.
TheBookSale = New BookSale(TitleTextBox.Text,
Integer.Parse(QuantityTextBox.Text), Decimal.Parse(PriceTextBox.Text))
' Calculate and format the result.
ExtendedPriceTextBox.Text = TheBookSale.ExtendedPrice.ToString("N")
End If
Catch ' Rest of code for the procedure is unchanged.

Notice that the code uses the ExtendedPrice property in either
case. But when StudentCheckBox is checked, the ExtendedPrice of
the subclass is retrieved; when the check box is not checked, the Ex-
tendedPrice property of the base class iz used. Both classes add to the
shared SalesTotal and SalesCount properties of the base class, which
will hold the totals for both classes.

STEP 4: Modity the SummaryToolStripMenultem_Click event procedure to
include the discount total.

MessageString = "Sales Total: " & BookSale.SalesTotal.ToString("C") &
Environment.NewLine & "Sales Count: " & BookSale.SalesCount.ToString() &
Environment.NewlLine & "Total of Student Discounts: " &
StudentBookSale.DiscountTotal .ToString(™C")

STEP 5: Run the program. Try both student and nonstudent sales; check the
totals.
STEP 6: Close the project.
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Creating a Base Class Strictly for Inheritance

Sometimes you may want lo create a class solely for the purpose of inheritance
by two or more similar classes. For example, you might create a Person class
that you don't intend 1o instantiate. Instead you will create subclasses of the
Person class, such as Employee. Customer. and Student.

For a base class that you intend to inherit. include the MustInherit mod-
ifier on the class declaration, which creates an abstract class. In each of the
methods in the base class that must be overridden. include the MustOverride
modifier. The method that must be overridden does not contain any code in the
base class.

Base Class

MustInherit Class BaseClass
Public MustOverride Sub SomeProcedure()
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' No code allowed here, specifically, no End Sub statement.

End Class

Inherited Class

Class DerivedClass
Inherits BaseClass
Public Overrides Sub SomeProcedure({)
' Code goes here.
End Sub
End Class

Note: You must build (compile) the base class before using it for an inher-
ited class.

Inheriting Form Classes

Some projects require that you have several forms. You may want to use
a similar design from one form to the next. You can use visual inheritance
by designing one form and then inheriting any other forms from the first
(Figure 12.10).

Once you have designed the form that you want to use for a pattern, you
can add more forms that inherit from your design master, called your base class.
Your base class inherits from System.Windows.Forms.Form, and your new
forms inherit from your base class.

When you design the base class, you can include design elements and
other controls, such as labels. text boxes. and buttons. You also can write pro-
cedures and declare variables in the base class. Just as you saw earlier, all pub-
lic and protected procedures and variables are inherited from the base class to
the sub class. You can write procedures in the base class and specify Over-
ridable or MustOverride. and then in the subclass write the identically
named procedure with the Overrides keyword.

To create an inherited form in your project, first create the base class,
save, and build the project. You cannot inherit from a form that has not been
compiled. Then select Project / Add Windows Form and type the name of the
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Figure 12.10
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new Windows Form. In the Solution Explorer, show all files and open the
designer-generated code file for the form. For example. if your form is called
EntryForm, the Solution Explorer will have two files: EntryForm.vh and Entry-
F'orm.Designer.vh. Change the Inherits clause to inherit from your base form
using your project name as the namespace.

Partial Class EntryForm
Inherits Chi2visuallnheritance.BaseForm

Open the new form in the designer and you should see the inherited visual
elements,

Note: The Inherits clause can be in either the FormName.vh or FormName.
Designer.vh file, but not both. Since the designer places the Inherits clause
in the Designer file, it’s best to make the change there.

Form Inheritance Example

This example has three forms that inherit from a base class. The base class has
an OK button, a picture box, and labels. All forms that inherit from the base
class will have all of these controls. You cannot delete any of the controls on the
inherited forms, but you can make a control invisible. For example, in Main-
Form, the OK button’s Visible property is set to False,

The base class has an OkButton_Click event procedure. which can bhe
overridden in the sub classes. Note that the OkButton_Click event procedure
must be declared as Public or Protected to be inherited and overridden in
derived classes,

All forms are in the same project, called Ch12Visuallnheritance.

Make sure to open the Project Designer (Project / ProjectName Properties)
and set the startup object to the form that you want to appear first.

BaseForm.Designer.vh

Partial Class BaseForm
Inherits System.Windows.Forms.Form

BaseForm.vb

Public Class BaseForm

0P: Creating Object-Oriented Programs

Public Overridable Sub OkButton Click(ByVal sender As System.Object,

ByVal e As System.EventArgs) Handles OkButton.Click
' Allow inherited classes to override this method.

Me .Close()
End Sub
End Class

AboutForm.Designer.vb

Partial Class AboutForm
Inherits Chi2Visuallnheritance.BaseForm



AboutForm.vh

Public Class AboutForm

' No code needed; event procedure for OkButton is inherited from the base class.

End Class

MainForm.Designer.vb

Partial Class MainForm
Inherits Chi2VisualInheritance.BaseForm

MainForm.vb

Make sure to set this form as the startup object in the Project Designer (Project /
ProjectName Froperties).

Public Class MainForm

Private Sub MainForm_Load(Byval sender As System.Object,
Byval e As System.EventArgs) Handles MyBase.Load
' Hide the OK button for this form.

OkButton.Hide()
End Sub

Private Sub AboutToolStripMenuItem Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles AboutToolStripMenuItem.Click
' Show the About Box.

AboutForm.ShowDialog()
End Sub

Private Sub SummaryToolStripMenultem Click(ByVal sender As System.Object,
ByvVal e As System.EventArgs) Handles SummaryToolStripMenultem.Click
' Show the Summary form.

SummaryForm.ShowDialog()
End Sub

Private Sub ExitToolStripMenultem Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles ExitToolStripMenultem.Click
' Exit the project.

Me.Close()

End Sub
End Class

SummaryForm.Designer.vb

Partial Class SummaryForm
Inherits Chi2Visuallnheritance.BaseForm

SummaryForm.vb

Public Class SummaryForm
Public Overrides Sub OkButton_Click(Byval sender As System.Object,
Byval e As System.EventArgs)

499
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' Override the base class method.

Me.Hide()
End Sub

Private Sub SummaryForm Activated(ByVal sender As Object,
ByVal e As System.EventArgs) Handles Me.Activated
' Code to retrieve the summary data and fill the form’s controls.

End Sub
End Class

Note: If you have problems with creating inherited forms or want further infor-
mation, see the MSDN topics “Walkthrough: Demonstrating Visual Inheri-
tance” and “Windows Forms Visual Inheritance”.

Coding for Events of an lnherited Class

When vou derive a new form class from an existing form, you often want to
write code for events of inherited controls. Unfortunately, you can’t double-
click on an inherited control and have the event procedure open, as you can
for most controls. In the previous example of form inheritance, for the
OkButton_Click event procedure header, we copied the procedure from the
base class into the derived class and made the modifications.

Passing Properties between Forms

In Chapter 6 you leamed to pass values among forms by declaring the variables
as Friend. Now that you can create your own new properties, you can comply
with OOP principles and pass data the correct way. For a form’s class to be
properly encapsulated. the only data values visible to other classes should be
the properties it exposes.

As you know, a form is a class. which has properties. You can add proper-
ties to any form by writing property procedures that allow other forms to get
and/or set values. In that way. each form’s variables are Private, and any val-
ues that you want to pass are properties,

Passing Values to a Summary Form

In this example. based on the hands-on project from Chapter 6. the main form
(BillingForm) accumulates totals and displays a summary form. The original
form of the project used Friend variables in BillingForm so SummaryForm
could retrieve the values. In this improved version. BillingForm has ReadOnly
properties for the totals, and SummaryForm retrieves the properties in its
Form_Activated event procedure.

The Main Form

Here is the code from the top of the main form. which is the only section of this
form’s code that is changed.

'Program Name: ch12PassProperties
'Programmer: Bradley/Millspaugh
‘Date: June 2010

'Description: This project is based on ChOBHandsOn. It calculates
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the amount due based on the customer selection
and accumulates summary data for the day.
This version of the pPOjGCt uses form properties to
pass values to the summary form, in order to conform
to OOP principles.

'Folder: Ch12PaSSPFOp&FtiBS

'Form: BillingForm

Public Class BillingForm

' These Friend variables have been removed and replaced with Private
' variables and property procedures.

' Friend GrandTotalDecimal, AverageDecimal As Decimal

' Friend CustomerCountInteger As Integer

' Declare new module-level variables for the form's properties.
Private GrandTotalDecimal, AverageDecimal As Decimal

Private CustomerCountInteger As Integer

' Property procedures.
ReadOnly Property SalesGrandTotal() As Decimal
Get
Return GrandTotalDecimal
End Get
End Property

ReadOnly Property SalesAverage() As Decimal
Get
Return AverageDecimal
End Get
End Property

ReadOnly Property SalesCustomerCount() As Integer
Get
Return CustomerCountInteger
End Get
End Property

The Summary Form

In SummaryForm you can retrieve the properties of BillingForm to display the
summary data. The form’s properties pop up in IntelliSense to make the coding
extremely easy.

'Program Name: Chi12PassProperties

‘Programmer: Bradley/Millspaugh

'Date: June 2010

‘Description: This project is based on ChO8HandsOn. It retrieves

1

the summary values from properties of the main form
instead of from Friend variables.

'Folder: Chi2PassProperties.
'Form: SummaryForm

Public Class SummaryForm

Private Sub SummaryForm_ Activated(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles MyBase.Activated
' Get the data from properties of the main form.

TotalSalesTextBox.Text = BillingForm.SalesGrandTotal.ToString("C")
AverageSalesTextBox.Text = BillingForm.SalesAverage.ToString("C")
NumberCustomersTextBox.Text = BillingForm.SalesCustomerCount.ToString()
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' Removed references to the Friend variables.
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' TotalSalesTextBox.Text = BillingForm.GrandTotalDecimal.ToString("C")
' AverageSalesTextBox.Text = BillingForm.AverageDecimal.ToString("'C")
' NumberCustomersTextBox.Text = BillingForm.CustomerCountInteger.ToString()

End Sub

Passing Objects as Properties

Earlier in this chapter you learned to display summary values from shared
properties of a class. At times you may need to display the instance properties
of an object, rather than the shared properties. For example, in the in-chapter
step-by-step example, perhaps you want to display the details of a single sale
on a second form. In the main form, SalesForm. you declare an object of the
BookSale class and calculate a sale. But that object is declared as Private (as
it should be) and is not available to other forms unless you create a property to
expose it.

The following example is based on the BookSale step-by-step exercise. Af-
ter a sale is calculated, a second form displays the details of the sale. The main
SalesForm needs a ReadOnly property for a BookSale so that the second form,
ViewForm, can retrieve the BookSale object and display its values.

The Form—SalesForm

The only changes to the SalesForm are a new ReadOnly property, called Com-
pletedSale, and a ShowDialog method to display ViewForm at the conclusion
of the calculations.

Public Class SalesForm
' Declare the new object.
Private TheBookSale As BookSale

ReadOnly Property CompletedSale() As BookSale
Get
Return TheBookSale
End Get
End Property

Private Sub CalculateSaleToolStripMenuItem Click(Byval sender As System.Object,
Byval e As System.EventArgs) Handles CalculateSaleToolStripMenuItem.Click

' Calculate the extended price for the sale.

Try
'‘Instantiate the object and set the properties
TheBookSale = New BookSale(TitleTextBox.Text,

Integer.Parse(QuantityTextBox.Text), Decimal.Parse(PriceTextBox.Text))

' Calculate and format the result.

ExtendedPriceTextBox.Text = TheBookSale.ExtendedPrice.ToString("N")

ViewForm.ShowDialog()
Catch ex As Exception

MessageBox.Show("Enter numeric data."”, "R 'n R Book Sales",
MessageBoxButtons.OK, MessageBoxIcon.Exclamation)

End Try
End Sub
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The Second Form—ViewForm

This form must declare an object variable for the BookSale object. It retrieves the
ohject from the main form through the CompletedSale property and displays the
individual elements from the object.

'Project: Ch12PassObjectAsProperty
'Programmer: Bradley/Millspaugh
'Date: June 2010

'Description: Retrieve a BookSale from the main form and display
4 the elements.

Public Class ViewForm
Private ABookSale As BookSale

Private Sub ViewForm_Activated(ByVal sender As Object,
ByVal e As System.EventArgs) Handles Me.Activated
' Retrieve and display the sale figures.

ABookSale = SalesForm.CompletedSale
Titlelabel.Text = ABookSale.Title
Quantitylabel.Text = ABookSale.Quantity.ToString()
PricelLabel.Text = ABookSale.Price.ToString("C")
ExtendedPricelabel.Text = ABookSale.ExtendedPrice.ToString('C")
End Sub
End Class

Managing Multiclass Projects i

This chapter has examples of projects with multiple forms and multiple classes.
In each case, every class is stored in a separate file. Although you must keep
form classes in separate files, other classes do not have that requirement. You
can code multiple classes in one file.

Adding an Existing Class File 10 a Project

If you have an existing form or other class file that you want to include in a pro-
ject, you can choose to reference the file in its original location or move or copy
it into your project folder. Unless you need to share a class among several proj-
ects, it’s best to place the class file into the project folder. After you move or
copy the desired file into the project folder, add the file to the project by se-
lecting Project / Add Existing Item (or right-click the project name in the Solution
Explorer and select Add / Existing ftem from the context menu).

Using the Object Browser

The Object Browser is an important tool for working with objects. The Object
Browser can show you the names of objects. properties, methods, events, and
constants for VB objects, your own objects. and objects available from other
applications.
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Select View / Object Browser or the Object Browser toolbar button (Figure
12.11) to open the Object Browser window (Figure 12.12). You can enter an
item for which to search in the Search box.

The Object Browser uses several icons to represent items. Notice in Figure
12.12 the icons that represent properties. methods. events, constants, classes,
and namespaces. In the lower-right corner of the window you can see a de-
seription of any item you select.

O0P: Creating Object-Oriented Programs

Figure 12.11

Ohject Browsser (F2)

Open the Qbject Browser from
the toolbar button.

Figure 12.12

The Object Browser window: notice the icons to indicate the member type.

Namespace icon

Objects list Method icon

Class icon

Members list

Broy |Myﬁn|ution
[<Segicn-/ y A
PR 'E:El{is'aé‘a' 7 £ ggﬁédruf&al;tj”f
< 4 BockSale % CalculateExtendedPrice()
I \}3 SalesForm = DiscountTotal As Decimal
f ufg Settings = @ Equals{Object) &= Baolean
Pl 4 StudentBnokSale) /"3 Equals(Object, Object) As Boolean
4 [ig Base Types =T DrtendedPrice As Decimal
& % BookSale % Finalizen

U} CHI2SBS3 My W GetHashCode() As Integer

» {} Chi25B53 My Resources Y GetType( As Systermn.Type

> {1 Microsoft.CSharp % MemberwiseClone() As Object

> {1 Microsoft VisualBasic & Newi)

> L} Microsoft VisualBasic. ApplicationSgrvic % Maw{String, Intzger, Decimal)

& U} MicrosoftVisualBasic.Devices é]i Price As Decimal

> {} MicrosoftVisualBasic.FilelQ = Duantity As Integer

» [} Microsoft VisualBasic.Logging 4 ReferenceFquals(Chjedt, Dhjact) A5 Boolzan
» L} MicrosoftWin32 2 SazlesCount As Integer

» 1 MicrosottWin3l SafeHand 4 SalesTotal As Decimal

>} System ' Title As String

1

L} System.CodeDom
{} System.CodeDom.Com
{} System.Collections

Public Ciass StudentBookSale
i Inherts Ch125853 BookSale
Member of Ch125BS3

g \

3
Description pane

.f
Property icon
Examining VB Classes

You can look up the available properties. methods, events, or constants of a Vi-
sual Basic class. You can see which elements are defined in the class, what is
the base class, and which properties. methods, and events are inherited. In Fig-
ure 12.13 notice the entries for System. Windows.Forms.MessageBox; the over-
loaded constructors appear in the Members list. And in Figure 12.14. you can
see the constants for Message BoxButtons.
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Figure 12.13

Display the members of the System.Windows. Forms.MessageBox class.

Constant icon

Class icon Method icon
[otect waser/é—

| s MessageBoxButtons
=P MesszgeBoxDefaultBution
=F MesszgeBodcon
= MessegeBoxOptions
| Methodinvoker
I “f¢ MonthCalendar
=7 MenthCalender.HitArea
% MonthCalendar Hit Testinfo
= MouseButtons
I *f{ MoussEventArgs
58 MoussEventHandler
1“2 MNativeWindow
I iy MavigateEventargs =
|4 MavigateEvent-andler =
I “fi ModelebelEditEventargs
5 NodslzbelEditEvent-andler
I “t% Metifylcon
I ¢ MumericUpDown
I i NurnericUpDownfccelzratio
b %4 NurnericUpDownAcceleratio
¥ OpacityConverter E

Browse: | My fclution
I
| «Search> /
i Message [ e Show(String) As System Windows. Forms.DialegResult
4 @ Show(String, Sting) As Systern Windows Forms. DialegResul:

% Show(String, String, System, Windows.Forms.MessageBaxButtons) As Systern Window
& Show(String, String, System.Windows. Forms.MessageBoxButtons, System. Windows.Fi
@ Show(String, String, Systern. Windows. Forms.MessageB esButtons, System. Windows Fi
“% Show(String, String, System, Windows.Forms.MessageBuaButtons, System. Windoves.Fi
% Show(String, String. System.Windows.Forms,MessageBoxButtons, System. Windows.Fi
@ Show(String, String, System. Windows.Forms MessageBexButtons, System. Windows.Fi
‘@ Show(String, Stiing, System. Windows.Forms.MessageBoaButtons, System. Windows.Fi
@ Show(String, String, System. Wind Buittons, System. Windows.Fi| = |
‘% Show(String, String, System. Windows.Forms.MessageBaxButtons, System. Windeowrs.Fi
% Show(System Windows.Forms Win32Window, String) As System.Windows.Forms.Dia

W Show(System Windows Forme Win22Window, Sting, String) Az System.Windows For|
% Show(SystemnWindows FormsWin32Window, String, String, System Windows Forms
9 Shaw(SystemMWindows.FormsWin3?Window, String. String. System Windows.Farms
@ Show(Systern Windows. FormsWin22Window, String, String, System WindowsForms
“% Show(SystemWindows FormsWin32Window, String, String, System Windows. Forms [
| 3

Forms.i

il i,

Public Class MessageBox -
Inherits System.Object
Member of System Windows Forms El
Summary: g
Displays @ message bex that can contain text, buttons, and symbals that infarm
and instruct the user. -

L8 amn 3

Figure 12.14

Display the MessageBoxButtons constants.

-DDJECT Browssr %

Biowee | My Solution (S =
| «Search> -l
4“2 MessageBox = AbortRetrylgnore
= 5| 1= 0K
=7 MesszgeBorDefaultButton = OKCancel
=® MessageBoddcon E RetryCancel
= MessageBoulptions = YesMo
& Methodlnvoker E YesMoCancel
b i MonthCalendar
= MerthCalendar.Hithrea
v it MenthCalendarHitTestInfo
=7 Mous=Buttons |
b % MouscEventArgs
|2 MoussEventHandler Public Enum MessageBexButtons As Integer -
b ¢ NativeWindow Member cf System.Windows.Forms ;‘
[} {3 MavigateEventArgs Suml_'niry: . 5 5 1
- % i E specifies constants defining which buttons to display on a
| m ' SystemWindows.Forms.MessageBox. -
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Examining Your Own Classes

You can see your own classes listed in the Object Browser. With the chapter
step-by-step project open, select your project name in the Object Browser. Try
clicking on each class name and viewing the list of properties and methods

(Figure 12.15).
Figure 12.15

View the properties and methods for your own classes. Double-click on an item in the Members list to jump to its definition
in code. You can control the information to display in the Object Browser by using the Object Browser Settings button.

Object browser settings button

| Obyect Browser X
b | Wy Scluticn ) !
| <Search> - L;Lil
L& () chizsess [ 4% AceToTotals) 3
4 g [EEEER [ 5% Caleutatebtencedprics()
p i3 SalesForm = BdendedPrice As Decimal
v 43 Settings &* BaendedPriceDecimal
4 ¥ StudentBockSale % Mew(String, Integer, Decimal)
» [ Bese Types = Price As Decimal
| » §F Ch1Z5853.My ¥ PriceDecimal
: > {F Ch125853.My.Fesources 5 Quantity As Integer
| o {} Micosoft.CSharp 47 Quentitylntege:
> §F Mierosof VisuzlBase R SalesCount As Integer
= [} Microsoft.VisuelBasic.AppFeation #? SalesCountlnteger
+ §F Microsoft.VisuziBasic,Devices % SalesTotal As Decimal
| = €} Microso.VisualBacc.FilelO 4? SalesTotalleamal
| > ()} Microzoft.VisuzlBasic.Logging 5 Tithe As String
| » [} Microsoft.Win22 A% TitleString o
| > L} Microsoft.Win32 SafeHandies
» ()} System Public Class BookSale
| = {} System.CodeDom Inherits System Object
| = €} System.CodeDom Compiler L Member of Chl125B53
- e e v

\ Double-click an entry to Jump
to its definition in code

You can use the Object Browser to jump to the definition of any property or
method by double-clicking on its name in the Members list. This technique is
also a great way to jump to any of the procedures in your forms. Select your
form name in the Objects list and double-click on the name of the procedure
you want lo view.,

Your Hands-On Programming Example

This program must calculate book sales for R 'n R, with a discount of 15 per-
cent for students. The project will use the BookSale and StudentBookSale
classes developed in the chapler step-by-step.

Create a project with multiple forms that have a shared design element. In-
clude a main form, an About form. and a summary form that displays the sales
summary information.

Design a base form to use for inheritance and make the other three forms
inherit from the base form. The About form and summary form must have an
OK button, which closes or hides the form. The main form will have menus and
no OK button.
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Main Form Menu

Eile
Calculate Sale
Clear
Summary

Help
About

Exit

Planning the Projeet

Sketch a base form for inheritance. a main form, an About form. and a sum-
mary form (Figure 12.16) for your users. The users approve and sign off the

forms as meeting their needs.
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Figure 12.16

The planning sketches of the forms for the hands-on programming example. a. The base form; b. the main form; e. the About

form: and d. the Summary form.

BaseForm AF
< CompanyNamelLabel
[ OK  |¢—— OkButton
PlctureBox| »[ ] \ X
a.
\ Label2 \ Labeld
MainForm
tFile Help
E'n R for Reading and Refreshment
Title: | H—— TitleTextBox
Quantity: [ |¢ QuantityTextBox
Price: [ ¢ PriceTextBox
Student [1¢ StudentCheckBox
Extended Price: [ |« ExtendedPriceTextBox
1 L
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Figunre 12.16

(continued )
AboutForm
R'n K for Reading and Refreshment
By Bradley and Millspaugh
Verslon 1.0
I
SummaryForm
R 'n R for Reading and Refreshment
Sales Total: : ¢ SalesTotalTextBox
Sales Count: [ |¢ SalesCountTextBox
Total Student Diecounte: [ |« DiscountTotalTextBox
[l
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Plan the Objects and Properties {or the Base Form

Object
BaseForm

CompanyNameLabel

OkButton

Label2

Label3

PictureBox1

Property

Name

NE.I!)E
Size

Name

Image

Setting

BaseForm

OkButton
&OK

Label2
250,4

Laheld
300, 4

Plan the Procedures for the Base Form

Procedure

OkButton_Click

Actions

(Overridable)
Cloge the form.

Plan the Objects and Properties for the Main Form

Object

MainForm

Labell

TitleTextBox

Label2

Quantity TextBox

Label3

PriceTextBox

StudentCheckBox

Labeld

ExtendedPriceTextBox

Property

Name
Text

Name
Text

Name

Name
Text

Name
Text
RightToLeft

Name
Text

Name
ReadOnly

Picture Boxl
Coffee.png

TabStop

CompanyNameLabel
R 'n R for Reading and Refreshment

Setting

MamForm
R 'n R Book Sales

Labell
&Title:

Title TextBox

Label2
&Quantity:
QuantityTextBox

Label3
&Price:

PriceTextBox

StudentCheckBox
&Student
Yes

Labeld
Extended Price:

ExtendedPriceTextBox
True
False
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Object Property
FileToolStripMenultem Name
Text
CaleulateSale ToolStripMenultem Name
Text
ClearToolStripMenultem Name
Text
SummaryToolStripMenultem Name
Text
ExitToolStnipMenultem Name
Text
HelpToolStripMenultem Name
Text
AboutToolStripMenultem Name
Text

Plan the Procedures for the Main Form
Procedure Actions
FasinLasd

CalculateSaleToolStripMenultem_Click

Else

End If

ClearToolStripMenultem_Click

SummaryToolStripM _Click

ExitToolStripMenultem_Click End the project.

AboutToalStripMennltem_Click

Plan the Objects and Properties for the About Form

Ohject Property Setting
AboutForm Name AboutForm
Text About This Program
OkButton Name (Inherited) OkButton
Text &O0K

Plan the Procedures for the About Form

Proceduare Actions

OkButton_Click (No code; inherited from base class)

00P: Creating Object- Oriented Programs

Selting

FileToolStripMenultem

&File
CaleulateSaleToolStripMenuliem
&Caleulate Sale
ClearToolStripMenultem

Cé&lear

Summary ToolStripMenultem
&Bummary

ExitToolStripMenultem
E&xit
HelpToolStripMenultem
&Help

AboutToolStripMenultem
&About

Hide the inherited OK button.
If student sale then

Create a StudentBookSale object.
Calculate and format the extended price.

Create a BookSale object.

Caleulate and [ormat the extended price,

Clear the text boxes.
Uncheck the check box.
Set the focus on first text box.

Show the Summary form,

Show the About form.
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Plan the Objects and Properties for the Summary Form

Object Property Setting
SummaryForm Name SummaryForm
Text Summary
Labell Name Labell
Text Sales Total:
SalesTotal TextBox Name SalesTotal TextBox
ReadOnly True
TabStop False
Label2 Name Label2
Text Sales Count:
SalesCount TextBox Name SalesCountTextBox
ReadOnly True
TabStop False
Label3 Name Label3
Text Total Student Discounts:
DiscountTotal TextBox Name DiscountTotal TextBox
ReadOnly True
TabStop False
OkButton Name (Inherited) OkButton
Text &OK

Plan the Procedures for the Summary Form

Procedure Actions
Funn_ﬁcliraled Fill the form contrals,
OkButton_Click (Override the base class method)

Hide this form.

Plan the BookSale Object Class

Properties

Declare private module-level variables and write property procedures for all public properties:

Instance:
Title
Quantity
Price
Shared:
SalesTotal
SalesCount

Methods

Procedure Actions

ExtendedPrice Calculate Extended price = Quantity * Price.
Add Extended price to SalezTotal.
Add 1 to SalesCount.
Return Extended price,
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Plan the StudentBookSale Object Class
Inherit from BookSale.

Additional Properties

Shared:
DiscountTotal
Methods
Procedure Actions
ExtendedPrice Calculate Discount = Price * Quantity * Discount rate.

Caleulate Extended price = Quantity * Price — Discount.
Add Extended price to SalesTotal.

Add 1 to SalesCount.

Add Discount to DiscountTotal.

Return Extended price.

Write the Project Follow the sketches in Figure 12.16 to create the forms, Cre-
ate the base form first and inherit the other three forms from the base form. Fig-
ure 12.17 shows the compleled forms.

Figure 12.17

The completed forms for the hands-on programming example. a. The base form; &. the main form; c. the About form: and
d. the Summary form.

b by
R 'n R for Reading and Refreshment % ' R for Reading and Refreshment
I
Dmny
e
Do
B, o
] 2 b
= e
a b,
o ke =) s s
% 'n R for Reading and Refreshment % 'n & for Reading and Refreshment
By Brodiey and Millspough :{19
Version 1.0 o St i
Ty S "  rr—
-
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= Set the project’s startup object to the main form.
s Set the properties of each of the objects according to your plan.

» Create the BookSale and StudentBookSale classes, or copy them into your
project folder and add them to the project.

e Write the code. Working from the pseudocode, write each procedure.
*  When you complete the code, use a variety of data to thoroughly test the

project.

The Project Coding Solution

BaseForm

'Program; Chapter 12 BookSale Hands-On Program
'Programmer: Bradley/Millspaugh

'Date: June 2010

'Description: Base form for hands-on project.
'Folder: Chi2HandsOn

Public Class BaseForm

Public Overridable Sub OkButton_Click (ByVal sender As Object,
Byval e As System.EventArgs) Handles OKButton.Click
' Allow inherited classes to override this method.

End Sub
End Class
MainForm
'Program: Chapter 12 BookSale Hands-On Program
'Programmer: Bradley/Millspaugh
'Date: June 2010

'Description: Calculate sales price using the BookSale and StudentBookSale classes.
! Main form for hands-on project.
'Folder: Ch12HandsOn

Public Class MainForm
' Inherits BaseForm

' Declare the new objects.
Private TheBookSale As BookSale
Private TheStudentBookSale As StudentBookSale

Private Sub MainForm_Load(ByVal sender As Object,
ByVal e As System.EventArgs) Handles MyBase.lLoad
' Make the OK button invisible on this form.

OkButton.Visible = False
End Sub

Private Sub CalculateSaleToolStripMenultem Click(Byval sender As Object,
ByVal e As System.EvantArgs] Handles GalculateSalaToolStripMenuItem.Click
' Calculate the extended price for the sale.
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Try
If StudentCheckBox.Checked Then
' Instantiate the StudentBookSale object and set the properties.
TheStudentBookSale = New StudentBookSale(TitleTextBox.Text,
Integer.Parse(QuantityTextBox.Text), Decimal.Parse(PriceTextBox.Text))
' Calculate and format the result.
ExtendedPriceTextBox.Text =
TheStudentBookSale.ExtendedPrice.ToString("N")
Else
' Instantiate the BookSale object and set the properties.
TheBookSale = New BookSale(TitleTextBox.Text,
Integer.Parse(QuantityTextBox.Text),
Decimal.Parse (PriceTextBox.Text))
' Calculate and format the result.
ExtendedPriceTextBox.Text = TheBookSale.ExtendedPrice.ToString("N*)
End If
Catch
MessageBox.Show("Error in quantity or price field.", "R 'n R Book Sales",
MessageBoxButtons.OK, MessageBoxIcon.Exclamation)
End Try
End Sub

Private Sub ClearToolStripMenultem Click(ByVal sender As Object,
ByVal e As System.EventArgs) Handles ClearTpolStripMenultem.Click
' Clear the screen controls.

QuantityTextBox.Clear()
PriceTextBox.Clear()
ExtendedPriceTextBox.Clear()
StudentCheckBox.Checked = False
With TitleTextBox

.Clear()
.Focus()
End With
End Sub

Private Sub SummaryToolStripMenultem_Click(Byval sender As Object,
ByVal e As System.EventArgs) Handles SummaryToolStripMenultem.Click
' Display the sales summary information.

summaryForm.ShowDialog()
End Sub

Private Sub AboutToolStripMenultem Click(Byval sender As Object,
ByVal e As System.EventArgs) Handles AboutToolStripMenuItem.Click
' Display the About form.

AboutForm.ShowDialog()
End Sub

Private Sub ExitToolStripMenuIltem Click(ByVal sender As Object,
ByVal e As System.EventArgs) Handles ExitToolStripMenultem.Click
' End the project.

Me.Close()
End Sub
End Class



AboutForm

'Program:
'Programmer:
'Date:

'Description:
)

'Folder:

Chapter 12 BookSale Hands-On Program
Bradley/Millspaugh

June 2010

Calculate sales price using the BookSale class.
About form for hands-on project.

Ch12HandsOn

Public Class AboutForm

Public Overrides Sub OkButton_Click(ByVal sender As Object,
ByVal e As System.EventArgs) Handles OkButton.Click
' Override the base class method.

Me.Close()

End Sub
End Class

SummaryForm

'Program:
'"Programmer:
'Date:
‘Description:

'Folder:

Chapter 12 BookSale Hands-On Program
Bradley/Millspaugh

June 2010

Calculate sales price using the BookSale class.
Summary form for hands-on project.

Ch12HandsOn

Public Class SummaryForm
' Inherits BaseForm

Public Overrides Sub OkButton_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles OkButton.Click
' Override the base class method.

Me . Hide()

End Sub

Private Sub SummaryForm Activated(Byval sender As Object,
Byval e As System.EventArgs) Handles Me.Activated
' Display the summary information on the form.

SalesTotalTextBox.Text
SalesCountTextBox.Text

End Sub
End Class

BookSale Class

‘Class Name:
'Programmer:
'Date:
'Description:
'Folder:

BookSale

Bradley/Millspaugh

June 2010

Handle book sale information.

Chi2HandsOn

BookSale.SalesTotal.ToString("C")
BookSale.SalesCount.ToString()
DiscountTotalTextBox.Text = StudentBookSale.DiscountTotal.ToString('C")

515
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Public Class BookSale
Private TitleString As String
Private QuantitylInteger As Integer
Private PriceDecimal, ExtendedPriceDecimal As Decimal
Private Shared SalesTotalDecimal As Decimal
Private Shared SalesCountInteger As Integer

' Parameterized Constructor.

C

OOP: Creating Object-Oriented Programs

Sub New(ByVal TitleIn As String, ByVal QuantityIn As Integer,

Byval PricelIn As Decimal)
' Assign property values.

Title = Titleln
Quantity = QuantitylIn
Price = Priceln
CalculateExtendedPrice()
AddToTotals()

End Sub

Property Title() As String
Get
Return TitleString
End Get

Set(Byval Value As String)
TitleString = Value
End Set
End Property

Property Quantity() As Integer
Get
Return QuantityInteger
End Get

Set(Byval Value As Integer)
If Value >= 0 Then
QuantityInteger = Value
End If
End Set
End Property

Property Price() As Decimal
Get
Return PriceDecimal
End Get

Set(Byval value As Decimal)
If VYalue >= 0 Then
PriceDecimal = Value
End If
End Set
End Property

Property ExtendedPrice() As Decimal
Get
Return ExtendedPriceDecimal
End Get
Set(Byval Value As Decimal)
ExtendedPriceDecimal = Value
End Set
End Property
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Shared ReadOnly Property SalesTotal() As Decimal
Get
Return SalesTotalDecimal
End Get
End Property

Shared ReadOnly Property SalesCount() As Integer
Get
Return SalesCountInteger
End Get
End Property

Protected Overridable Sub CalculateExtendedPrice()
' Calculate the axtended price.

ExtendedPriceDecimal = QuantityInteger * PriceDecimal
End Sub

Protected Sub AddToTotals()
' Add to the summary information.

SalesTotalDecimal += ExtendedPriceDecimal
SalesCountInteger += 1

End Sub

Class

StudentBookSale Class

'Class Name: StudentBookSale

'Programmer: Bradley/Millspaugh

‘Date: June 2010

'Description: Handle book sale information for student sales,

which receive a discount.

‘Folder: Chi2HandsOn

Public Class StudentBookSale

Inherits BookSale

Const DISCOUNT RATE Decimal As Decimal = 0.15D
Private DiscountDecimal As Decimal
Private Shared DiscountTotalDecimal As Decimal

Sub New(ByVal Title As String, ByVal Quantity As Integer,
Byval Price As Decimal)
' Assign property values.

' Call base-class constructor and pass the property values.

MyBase.New(Title, Quantity, Price)
End Sub

Shared ReadOnly Property DiscountTotal() As Decimal
Get
Return DiscountTotalDecimal
End Get
End Property

517
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Protected Overrides Sub CalculateExtendedPrice()
' Calculate the extended price and add to the totals.

DiscountDecimal = Quantity * Price * DISCOUNT_RATE Decimal
ExtendedPrice = Quantity * Price — DiscountDecimal
DiscountTotalDecimal += DiscountDecimal
End Sub
End Class

. Objects have properties and methods. and can trigger events.

. You can create a new class that can then be used to create new objects.

. Creating a new object is called instantiating the class: the object is called
an insiance of the class.

L. In object-oriented terminology. encapsulation refers to the combination of
the characteristics and hehaviors of an item into a single class definition.

. Polymorphism allows different classes of ohjects in an inheritance hierar-
chy to have similarly named methods that behave differently for that par-
ticular object.

6. Inheritance provides a means lo derive a new class based on an existing
class. The existing class is called a base class. superclass. or parent class.
The inherited class is called a subclass. derived class, or child class.

. One of the bigges! advantages of object-oriented programming is that classes
that you create for one application may be reused in another application.

8. Multitier applications separate program functions inte a Presentation tier
(the user interface), Business Services tier (the logic of calculations and
validation). and Data tier (accessing stored data).

. The variables inside a class used to store the properties should be private,
so that data values are accessible only by procedures within the class.

10. The way to make the properties of a class available to code outside the
class is to use Properly procedures. The Get portion returns the value of
the property, and the Set portion assigns a value lo the property. Validation
is often performed in the Set portion.

11. Read-only properties are declared with the ReadOnly keyword and have
only a Get accessor method. Write-only properties are written with the
WriteOnly keyword and have only a Set accessor method.

12. The public functions and sub procedures of a class module are its methods.

Do -

s

(#]

13. Using VB auto-implemented properties, it isn't necessary to write property
procedures with Get and Set.

14. To instantiate an object of a class. you must use the New keyword on either
the declaration statement or an assignment statement. The location of the
New keyword determines when the object is created.

15. A constructor is a method that automatically executes when an object is
created: a destructor method is triggered when an object is destroyed.
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A constructor method must be named New and may be overloaded.

A paramf'terized constructor requires arguments to create a new ohjevt
Shared members (properties and methods) have one copy that can be used
by all objects of the class. generally used for totals and counts. Instance
members have one capy for each instance of the ohject. Declare shared
members with the Shared keyword.

. The garbage collection feature periodically checks for unreferenced ob-

jects, destroys the object references, and releases resources.
A subelass inherits all public and protected properties and methods of its
base class. except for the constructor.

21. To override a method from a base class. the original method must be de-

clared as Overridable or MustOverride. and the new method must use
the overrides keyword.

. A base class used strictly for inheritance is called an abstract class and can-

not be instantiated. The class should be declared as MustInherit. and the
methods that must be overridden should be declared as MustOverride.

. You can use visual inheritance to derive new forms from existing forms.
. You can use the Object Browser to view classes, properties, methods,

events, and constants in system classes as well as your own classes.

abstract class 491 MustInherit 496
Abstraction 469 MustOverride 491
abstract method 491 object 468

accessor methods 474 overloading 471
auto-implemented property 482 overriding 471

base class 470 parameterized constructor 476
child class 470 parent class 470

class 468 polymorphism 471
constructor 475 property procedure 474
derived class 470 Protected 490
destructor 475 ReadOnly 475
encapsulation 469 reusability 470
garbage collection 490 shared property 486
inheritance 469 shared variable 486
instance 468 subclass 470

instance property 486 superclass 470
instance variable 486 value keyword 474
instantiate 468 visual inheritance 496

multitier application 471

519
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Review Questions

= W -

. What is an object? a property? a method?

. What is the purpose of a class?

. Why should property variables of a class be declared as private?
. What are property procedures and what is their purpose?

5. Explain how to create a new object.
6. What steps are needed to assign property values to an object?
7. What actions trigger the constructor and destructor methods of an object?
8. How can you write methods for a new class?
9. What is a shared member? How is it created?
10. Explain the steps necessary to inherit a class from ancther class.
11. Differentiate between overriding and overloading.
12, What is a parameterized constructor?
13, When might vou use the Protected keyword on a constructor?
14. What is visnal inheritance?

Programming Exercises

™~

1
[ 3]

5

I~

[5]
o

Note: For help in basing a new project on an existing project. see “Copy
and Move Projects™ in Appendix C.

Modify the program for Programming Exercise 5.1 (the piecework pay) to
separale the business logic into a separate class. The class should have
properties for Name and Pieces, as well as shared read-only properties to
maintain the summary information.

Modify Programming Exercise 12.1 to include multiple forms. Create a
base form that you can use for visual inheritance. Display the summary
information and the About box on separate forms, rather than in message
boxes.

Extra Challenge: Modify Programming Exercise 12.2 to have an inherited
class. Create a derived class for senior workers. wha receive 10 percent
higher pay for 600 or more pieces. Add a check box to the main form to
indicate a senior worker.

Modify Programming Exercise 5.3 (the salesperson commissions) to sep-
arate the business logic into a separate class. The class should have prop-
erties for Name and Sales, as well as shared read-only properties to
maintain the summary information.

5 Modify Programming Exercise 12.4 to include multiple forms, Create a

base form that you can use for visual inheritance. Display the summary
information and the About box on separate forms. rather than message
boxes.

5 Extra Challenge: Modify Programming Exercise 12.5 to have an inherited

class, Create a derived class for supervisors, who have a different pay
scale. The supervisor quota is $2.000. the commission rate is 20 percent.
and the base pay is $500. Include a check box on the main form to indi-
cate a supervisor, and calculate separate totals for supervisors,

OOP: Creating Object-Oriented Programs
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12,7  Modify Programming Exercise 5.2 (the check transactions) to separate

the business logic from the user interface. Create a Transaction class

and derived classes for Deposit, Check, and Service Charges. Display
the summary information on a separate form rather than a message box.

Optional Extra: Use visual inheritance for the forms.

Modify Programming Exercise 5.4 (the library reading program) to sep-

arate the business logic from the user interface. Create a class with

properties for Name and Number of Books. Display the summary infor-
mation and About box in separate forms rather than message boxes.

Optional Extra: Use visual inheritance for the forms,

12.9 Exira Challenge: Modify Programming Exercise 12.8 to have inherited
classes. Have separate classes and separate totals for elementary. inter-
mediate. and high school. Include radio buttons on the form to select the
level: display totals for all three groups on the summary.

12.10 Create a project that contains a class for sandwich objects. Each sandwich
object should have properties for Name. Bread, Meat. Cheese. and Condi-
ments. Use a form for user input. Assign the input values lo the properties
of the object. and display the properties on a separate form. Hint: Use a
ReadOnly property on the input form to pass the object to the second form.

12,11 Create a project that contains a Pet class. Each object will contain pet
name, animal type. breed. and color. The form should contain text hoxes
to enter the information for the pets. A button or menu item should dis-
play the pet information on a separate form. Hint: Use a ReadOnly prop-
erty on the input form to pass the object to the second form.

12.12 Modify the project that you created in Chapter 3 to separate the user in-
terface from the business logic (calculations) and return the results
through a property.

VE Mail order []

Modify your VB Mail Order project from Chapter 5 to
separate the user interface from the business logic.
Create lwo new classes: one for customer information
and one for order items. The order ilem class should
perform the calculations and maintain the summary
information.

Add a menu option to display the customer infor-
mation. Display the properties of the Customer object
on a separate form, Hini: Use a ReadOnly property on
the input form to pass the object to the second form.

Display the About box and the summary informa-
tion on forms, rather than message boxes.

Optional extra: Use visual inheritance for the
forms.

Need a bigger challenge? Creale an inherited
class for preferred customers. Preferred customers re-
ceive an automatic 5 percent discount on all pur-
chases, Use a check box to determine if the customer
is a preferred customer and instantiate the appropriate
class. Maintain and display separate totals for pre-
ferred cusiomers.

Note: For help in basing a new project on an exist-
ing project. see “Copy and Move Projects™ in Appen-
dix C.
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VB Auto Center I

Modify your VB Auto Center project from Chapter 5 to
separate the business logic from the user interface.
Create a class for purchases. with properties for each
of the options. The class method will calculate the
subtotal. tax. total, and amount due.

Make the About box display on a separate form,
rather than a message box.

Need a bigger challenge? Add summary totals for
the number of sales. the total sales, and the total

trade-ins. Maintain the totals as shared read-only
properties of the class and display the summary infor-
mation on a separate form.

Note: For help in basing a new project on an exist-
ing project, see “Copy and Move Projects™ in Appen-
dix C.

Video nonanx'a'-.l

Modify the Video Bonanza project from Chapter 5 to
separate the user interface from the business logic.
Create a class for each rental. Include a property for
title, Boolean properties for video formal. new members,
price of current item, and membership. and shared read-
only properties for the summary information.

Display the summary information and the About
box on forms, rather than message boxes.

Note: For help in basing a new project on an exist-
ing project. see “Copy and Move Projects” in Appen-
dix C.

Very Very Boaﬂkl

Modify the Very Very Boards project from Chapter 5 to
separate the user interface from the business logic.
Create a class for each shirt sale with properties for
Order Number. Quantity, and Size. Use Boolean prop-
erties for Monogram and Pocket and a method 1o cal-
culate the price. Maintain shared read-only properties
for the summary information.

Display the summary information and the About
box on forms. rather than message boxes.

Optional extra: Use visual inheritance for the
forms.

Nate: For help in basing a new project on an exist-
ing project, see “Copy and Move Projects” in Appen-

dix C.

O0P: Creating Object-Oriented Programs
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Graphics, Animation,
Sound, and
Drag-and-Drop

at the completion of this ehapter. you will be able to ...

Use Graphics methods to draw shapes, lines, and filled shapes.
Create a drawing surface with a Graphics object.

Instantiate Pen and Brush objects as needed for drawing.
Create animation by changing pictures at run time.

Create simple animation by moving images.

Use the Timer component to automate animation.

Use scroll bars to move an image.

Add sounds to a project.

Play videos on a form.

Incorporate drag-and-drop evenls into your program.

Draw a pie chart using the methods of the Graphics object.
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You had your first introduction to graphics when you learned to print docu-
ments in Chapter 7. In this chapter you will learn to draw shapes. such as lines,
rectangles. and ellipses, using the methods of the Graphics object. You can use
the Graphics methods to draw pictures and charts in a business application.

You will do simple animation by replacing and moving graphics. You also
will use a Timer component to cause events to fire, so that you can create your
own animation.

Graphics in Windows and the Web

The term graphics refers to any text, drawing, image, or icon that you display
on the screen. You have placed a graphic image in a PictureBox control to dis-
play pictures on your forms. A picture box also can display animated .gif files,
30 you can eagily produce animation on the screen.

You can display a graphics file on either a Web Form or a Windows Form.
Recall that the Web control iz an Image control and the Windows control iz a
PictureBox. Both display graphics files, but the Windows control accepts a few
more file formats.

Using Windows Forms. you can draw graphics shapes such as circles,
lines, and rectangles on a form or control. The Graphics methods work only on
Windows Forms. not Web Forms. Therefore, the programs in the next section
use Windows Forms only.

The Graphics Environment

The .NET Framework uses a technology called GDI+ for drawing graphics.
GDI+ is more advanced and an improvement over the previeus Graphics De-
vice Interface (GDI) used in some earlier versions of VB, GDI+ is designed to
be device-independent, so that the programmer doesn’t have to be concerned
about the physical characteristics of the output device. For example. the code
to draw a circle is the same whether the output goes to a large-screen monitor,
a low-resolution monitor, or the printer.

Steps for Drawing Graphies

‘When you draw a picture, you follow these general steps. The sections that fol-
low describe the steps in more detail.

¢  Create a Graphics object to use as a drawing surface.

¢ [Instantiate a Pen or Brush object to draw with.

s  (Call the drawing methods from the Graphics object.

Looking over the steps, you realize that this is what you did for creating
printer output in Chapter 7. In that chapter you used the DrawString method

Graphics, Animation, Sound,
and Drag-and-Drap




to place text on the Graphics object; in this chapter you will use methods that
draw shapes.

The Paint Event Procedure

You draw lines and shapes on a form or control by drawing on a Graphics ob-
ject. And where do you place the code for the drawing methods? In the Paint
event procedure for the form or the control on which you are drawing.

Each time a window is displayed, resized. moved, maximized, restored, or
uncovered, the form’s Paint event executes. In the Paint event procedure, the
form and its controls are redrawn. If you draw some graphics on the form. in say
the Form_Load event procedure or the elick event of a button, the graphics are
not automatically redrawn when the form is repainted. The only way to make
sure that the graphics appear is to create them in the Paint event procedure.
Then they are redrawn every time the form is rendered.

So far we have ignored the Paint event and allowed the repainting to pro-
ceed antomatically. Now we will place code in that event procedure. Yon can
write code in the form’s Paint event procedure to draw on the form, or code in a
control’s Paint event procedure to draw graphies on the control.

In the Paint event procedure, you can use the e.Graphics object or declare
a Graphics object. You assign the Graphics property of the procedure’s
PaintEventArgs argument to the new Graphics object.

Private Sub Formi_Paint(ByVal sender As Object,

525

MTIP|

To write code for the form's Paint
event, in the Editor window select
(FormName Events) from the
Class Name list and then drop
down the Method Name list and
click on Paint: or, in the Form De-
signer, click on the Events button in
the Properties window and double-
click on Paint. m

ByVal e As System.Windows.Forms.PaintEventArgs) Handles Me.Paint

' Create a graphics object.
Dim GraphicsObject As Graphics = e.Graphics

You also can create a graphic object by calling the CreateGraphics
method of a form or control. You would use this method when you want to dis-
play a graphic from a procedure other than the Paint event.

' Draw on the form.
Me.CreateGraphics.DrawMethoo

' Draw on a control.
GroupBox1.CreateGraphics.DrawMethod

Pen and Brush Objecis

Using a Pen object you can draw lines or outlined shapes such as rectangles
or circles. A Brush objeect creates filled shapes. You can set the width of a
Pen and the color for both a Pen and a Brush. Figure 13.1 shows some lines
and shapes created with Pen and Brush objects.

When you create a new Pen okject, you set the color using the Color con-
stants, such as Color.Red, Color.Blue, and Color.Aquamarine. You also can set
the pen’s width, which is measured in pixels. The term pixel is an abbreviation
of picture element—a dot that makes up a picture. You are probably most famil-
iar with pixels in the determination of the resolution of a monitor. A display of
1.280 by 1.024 is a reference to the number of pixels horizontally and vertically.

MTIP|

You can use the form’s Refresh
method to force o Paint event to

occur. W
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Fi_gnre 13.1

Graphic shapes created by

53 brory voper ::Em drawing with Pen and Brush
| | | objects and the methods of the
| Graphies class.

The Pen Clags—Constructors

H 4
2 g Pen(Color)
2 & Pen(Color, Width)

If you don’t set the width of the pen. it defaults to one pixel.

The Pen Class—Examples

Dim RedPen As New Pen(Color.Red)

Dim WidePen As New Pen(Color.Black, 10)

sapd gy

You may find that you want several different pens. For each different color or
line width, you can create another Pen object or redefine an already dimen-
sioned Pen variable if you are finished with it.

If you want to create filled figures, declare Brush objects—one for each
different color that you want to use.

The SolidBrush Class—Constructor

o]
e
E | SolidBrush(Color) I

Use the Color constants to assign a color to your Brush objects.

)

L

The SelidBrush Class—Example

Dim BlueBrush As New SolidBrush(Color.Blue)

apdwmxy

You may have deduced from the name of the SolidBrush class that other types
of brushes exist. See Help if you are interested in using a Texture Brush, Hatch-

Brush. LinearGradientBrush, or PathGradientBrush.
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The Coordinaie System

Graphics are measured from a starting point of 0.0 for the X and Y coordinates
beginning in the upper-left corner. The X is the horizontal position. and the ¥ is
the vertical measurement. The starting point depends on where the graphic is
being placed. If the graphic is going directly on a form. the 0.0 coordinates are
the upper-left corner of the form, below the title bar and menu bar. You also can
draw graphies in a container, such as a PictureBox. GroupBox. or Button. In
this case, the container has its own 0.0 coordinates to be used as the starting
point for measuring the location of items inside the container (Figure 13.2).
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Figure 13.2
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Each of the drawing methods allows you to specify the starting position us-
ing X and Y coordinates. Most of the methods also allow vou to specity the posi-
tion using a Point structure. In some methods it is useful to use a Rectangle
structure. and in others a Size structure comes in handy.

The Point Surueture

A Point strueture is designed to hold the X and Y coordinates as a single unit.
You can create a Point object, giving it values for the X and Y. Then you can use
the object anywhere that accepts a Point as an argument.

Dim MyStartingPoint As New Point(20, 10)

You can see an example of a Point in the design of any of your forms. Ex-
amine the Location property of any control; the Location is assigned a Point ob-
ject. with X and Y properties.

The Size Siructure
A Size strueture has two components, the width and height. Both integers

specify the size in pixels. Some Graphics methods accept a Size strueture as an
argument.

The coordimates for graphics
begin with 0.0 in the upper-left

corner of a form or container.

Dim MyPictureSize As New Size (100, 20) ' Width is 100, height is 20.

You also can see an example of a Size structure by examining the design of
any of your forms. Each of the controls has a Size property, which has width and
height properties.

For an interesting exercise, examine the automatically generated code for
a Button control in the FormName.Designer.vb file. The button’s Location is et
to a new Point object. and the size is set to a new Size object.
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The Rectangle Structure
A Rectangle structure defines a rectangular region. specitied by its upper-
left corner and its size.

Dim MyRectangle As New Rectangle(MyStartingPoint, MyPictureSize)

The overloaded constructor also allows you to declare a new Rectangle by
specitying its location in X and Y coordinates and its width and height.

Dim MyOtherRectangle As New Rectangle(XInteger, YInteger, WidthInteger, HeightInteger)

Note that you also can create Point. Size, and Rectangle structures for
single-precision floating-point values. Specify the PointF. SizeF, and RectangleF
structures.

Graphies Methods
The drawing methods fall into two basic categories: draw and fill. The draw TIP

methods create an outline shape and the fill methods are solid shapes. The first

argument in a draw method is a Pen object: the fill methods use Brush objects. Rather than declaring @ Pen or
Each of the methods also requires the location for the upper-left corner, which ~ Brush, you can type Pens.color
you can specify as X and Y coordinates or as a Point object. Some of the meth- or Brushes.color directly in
ods require the size, which you may supply as width and height. or as a Rect-  your Graphics method. You must de-
angle object. clare the Pen or Brush object if you

want to change the widih. =

Graphies Methods—®General Forms

DrawLine(Pen, X1Integer, Yilnteger, X2Integer, Y2Integer)
DrawLine(Pen, Point1, Point2)

DrawRectangle(Pen, XInteger, YInteger, WidthInteger, HeightInteger)
DrawRectangle(Pen, Rectangle)

SULLO,] [BI23)

FillRectangle(Brush, XInteger, YInteger, WidthInteger, HeightInteger)
FillRectangle(Brush, Rectangle)

FillEllipse(Brush, XInteger, YInteger, WidthInteger, HeightInteger)
FillEllipse(Brush, Rectangle)

The following code draws the outline of a rectangle in red using the
DrawRectangle method and draws a line with the DrawLine method. The
FillEllipse method is used to draw a filled circle.

Private Sub GraphicsForm_Paint(ByVal sender As Object,
ByVal e As System.Windows.Forms.PaintEventArgs) Handles Me.Paint
With e.Graphics
' Draw a red rectangle.
' .DrawRectangle (Pens.Red, 10, 10, 80, 30)
‘or
Dim SmallRectangle as New Rectangle(10, 10, 30, 30)
.DrawRectangle (Pens.Red, SmallRectangle)

' Draw a green line.
.DrawLine(Pens.Green, 50, 0, 50, 300)
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' Draw a blue filled circle.

' If the width and height are equal, then the FillEllipse method
' draws a circle; otherwise it draws an ellipse.

.FillEllipse (Brushes.Blue, 100, 100, 50, 50)

' Draw a fat blue line.
.DrawLine (New Pen{Color.Blue, 15), 300, 0, 300, 300)
End With
End Sub

Table 13.1 shows some of the methods in the Graphics class.

Selected Methods from the Graphies Class

Table 132.1

Method

Clear(Color)

Dispose()

DrawArc(Pen, X1Integer, YilInteger, X2Integer, Y2Integer,
WidthInteger, HeightInteger)

DrawArc(Pen, Rectangle, StartAngleSingle,
AngleLengthSingle)

DrawLine(Pen, X1Integer, YiInteger, X2Integer, Y2Integer)

DrawLine(Pen, Point1, Point2)

DrawEllipse(Pen, XInteger, YInteger, WidthInteger,
HeightInteger)

DrawEllipse(Pen, Rectangle)

DrawRectangle(Pen, XInteger, YInteger, WidthInteger,
HeightInteger)

DrawRectangle(Pen, Rectangle)

DrawPie(Pen, XInteger, YInteger, WidthInteger,
HeightInteger, AngleStartInteger, AngleLengthInteger)

DrawPie(Pen, Rectangle, AngleStartSingle,
AngleLengthSingle)

DrawString(TextString, Font, Brush, XSingle, YSingle)

DrawString(TextString, Font, Brush, PointF)

FillEllipse(SolidBrush, XInteger, YInteger, WidthInteger,
HeightInteger)

FillEllipse(SolidBrush, Rectangle)

FillPie(Brush, XInteger, YInteger, WidthInteger,
HeightInteger, AngleStartInteger, AngleLengthInteger)

FillPie(Brush, Rectangle, AngleStartSingle,
AngletengthSingle)

FillRectangle(SolidBrush, XInteger, YInteger,
WidthInteger, HeightInteger)

FillRectangle(SolidBrush, Rectangle)

Purpose

Clear the drawing surface by setting it to the
specified color.

Release the memary uzed by a Graphics object.

Draw an arc (segment of an ellipee).

Draw a line from one point to another.

Draw an oval shape. A circle has equal width
and height.

Draw a rectangle.

Diraw a partial circle (segment of a pie).

Draw a string of text. Note that coordinates are
single-precizion.

Draw a filled oval; a cirele for equal width and

height.

Draw a partial filled oval {segment of a pie).

Draw a filled rectangle.
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There are a number of other draw and fill methods. like DrawCurve, Draw-
Lines, DrawPath, FillClosedCurve, FillPolygon, and so forth. See Help
for all the draw and fill methods.

Random Numbers

Often it is useful to be able to generate random numbers, The Random class
contains various methods for returning random numbers of different data types.
A Random object is popular for use in games, as well as problems in probabil-
ity and queuing theory.

Dim GenerateRandom As New Random()

Unfortunately. the computer can’t really generate random numbers. Each time
you run an application, the Random object produces the identical sequence of
“random” numbers. To generate a different series for each run, use an integer
value when you instantiate an object from the Random class. This is called
seeding the random number generator. You can use the system date and time to
get a different seed for each execution of the code.

' Instantiate and seed the random number generator.
Dim GenerateRandom As Random = New Random(DatsTime.Now.Millisecond)

You seed the Random object once when you instantiate it and generate the
random numbers using the Random object’s Next method. which retums a
positive integer number. You can use one of three overloaded argument lists to

choose the range for the random numbers.

The Random.Nexi Method—General Forms

" Any positive integer number.
object.Next ()

| ' A positive integer up to the value specified.
Object.Next (MaximumValuelInteger)

' A positive integer in the range specified.
Object.Next (MinimumValueInteger, MaximumValueInteger)

The Random.Next Method—Examples

' Return an integer in the range 0 — 10.
GenerateRandomInteger = GenerateRandom.Next(10)

' Return an integer in the range 1 to the width of the form.
RandomhumberInteger = GenerateRandom.Next(1, Me.Width)

A Random Number Example

This example program draws graphics using the Graphics methods and gener-
ates snowflakes using the Random. Next method. Figure 13.3 shows the screen
generated by this code.



C N A P TER 12 531

Figure 13.2

This output is produced by
the Chl13RandomNumbers
example program. The
program draws the figure and
generates random snowflakes
in the form’s Paint event
handler.

'Prog_ram: Chapter 13 Random Numbers
'Programmer: Bradley!Millspaugh
'Date: June 2010

'Description: Draw a snowman using filled ellipses and then snow using
! random locations.
'Folder: Chi3RandomNumbers

Public Class GraphicsForm
' Declare module-level variable.
Private GenerateRandom As Random = New Random({DateTime.Now.Millisecond)

Private Sub GraphicsForm_Paint(ByVal sender As Object,

Byval e As System.Windows.Forms.PaintEventArgs

) Handles MyBase.Paint
' Generate dots (snowflakes) in random locations.
' Draw a snowman at the bottom center of the screen.
Dim xInteger As Integer = Convert.ToInt32(Me.Width / 2)
Dim yInteger As Integer = Convert.ToInt32(Me.Height / 2)
Dim IndexInteger As Integer
Dim WhitePen As New Pen(Color.White, 2)

With e.Graphics
' Draw the snowman.
.FillEllipse(Brushes.White, xInteger, yInteger, 100, 100)
" Top of last circle.
yInteger —= 80 :
' Offset for smaller circle.
xInteger += 10
.FillEllipse(Brushes.White, xInteger, yInteger, 80, 80)
yInteger — 60
xInteger += 8
.FillEllipse(Brushes.White, xInteger, yInteger, 60, 60)

' Add a top hat.
.DrawLine(Pens.Black, xInteger — 10, yInteger,

xInteger + 80, yInteger)
.FillRectangle(Brushes.Black, xInteger + 10, yInteger — 40, 40, 40)
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' Make it snow in random locations.
For IndexInteger = 1 To 40000
xInteger = GenerateRandom.Next(1, Me.Width)
yInteger = GenerateRandom.Next(1, Me.Height)
.DrawLine (WhitePen, xInteger, yInteger,
xInteger + 1, yInteger + 1)

Next
End With
End Sub
End Class

1. Write the statements necessary to draw a green vertical line down the
center of a form. - TI p

2. Write the statements to draw one circle inside ancther one. Use the fime's millisecond property as
3. Write the statements to define three points and draw lines between the ¢ seed for the Random class to gener-
points. afe different random numbers for each

execution of the program. ®

Simple Animation

There are several ways to create animation on a form. The simplest way is to
display an animated .gif file in a PictureBox control. The animation is already
built into the graphic. Other simple ways to create animation are to replace one
graphic with another, move a picture, or rotate through a series of pictures. You
also can create graphics with the various Graphics methods.

If you want to create animation on a Web page, displaying an animated .gif
file is the best way. Anotherway is to write script using a scripting language such
as VBScript or JavaScript or to embed a Java applet. which creates the animation
on the client side. It doesn’t make any sense to create animation using server-side
controls, since each movement would require a round-trip to the server.

Displaying an Animated Graphie

You can achieve animation on either a Windows Form or a Web Form by dis-
playing an animated .gif file (Figure 13.4). Use a PictureBox control on a Win-

dows Form and an Image control on a Web Form.
Figure 13.4

— Create animation b
& Using an Animated Gif e B i) disolani .
. i ikt lisplaying an animated .gif

file on either a Windows Form

or a Web Form.
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Note: You can find the graphics for the programs in this chapter in the

Graphics folder.

Contrelling Pictures at Run Time

You can add or change a picture at run time. To speed execution, it is usually
best to have the pictures loaded into controls that you can make invisible until
you are ready to display them. But you also can store image files in the project’s
resources and load a picture at run time.

If you store a picture in an invisible control. you can change the Visible prop-
erty to True at run time; or you may decide to copy the picture to another control.

LogoPictureBox.Visible = True
LogoPictureBox.Image = InvisiblePictureBox.Image

To remove a picture from the display, either hide it or use the Nothing
constant.

LogoPictureBox.Visible = False
LogoPictureBox.Image = Nothing

Switching lmages

An easy way to show some animation is to replace one picture with another.
Many of the icons in the Visual Studio icon library have similar sizes but oppo-
site states, such as a closed file cabinet and an open file cabinet; a mailbox
with the flag up and with the flag down: a closed envelope and an open enve-
lope; or a traffic light in red, yellow, or green.

This sample program demonstrates switching between two phone icons: a
phone and a phone being held. The program has three PictureBox controls: one
to display the selected image and two, with their Visible property set to False, to
hold the two phone images. The two icons are Phonel2.ico and Phonel3.ico in
the Graphics\Microsoftlcons folder in StudentData. When the user clicks the
Change button, the icon is switched to the opposite one. (See Figure 13.5.)
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Figure 132.5

G

a-! Simple Animation

coEs|

Create animation by switching
from one icon to another. Each
of these graphics is placed into
the upper picture box when the
user clicks the Change button.
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‘Program: Chapter 13 Simple Animation
'Programmer:  Bradley/Millspaugh
'Date: June 2010

'Description: Change a picture of a phone to show someone hOldiI‘Ig it
'Folder: Ch13SimpleAnimation

Public Class AnimationForm
Private Sub ExitButton Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles ExitButton.Click
' End the program.

Me.Close()
End Sub

Private Sub ChangeButton_Click(ByvVal sender As System.Object,
ByVal e As System.EventArgs) Handles ChangeButton.Click
' Toggle the image from one to the other.
Static SwitchBoolean As Boolean = True

If SwitchBoolean Then
DisplayPictureBox.Image = WithHandPictureBox.Image
SwitchBoolean = False

Else
DisplayPictureBox.Image = PhonePictureBox.Image
SwitchBoolean = True

End If

End Sub

Private Sub AnimationForm_Load(ByVal sender As Object,
Byval e As System.EventArgs) Handles MyBase.Load
' Set the initial image.

DisplayPictureBox.Image = PhonePictureBox.Image
End Sub
End Class

Storing Image Files in the Project Resources

You can add image files to your project’s resources and then retrieve them at
run time. Open the Project Designer (Project / ProjectName Properties) and
click on the Resources tab (Figure 13.6). Drop down the Add Resource list
and choose Add Existing File to add an existing file to your project. You can
browse to find the file wherever it is; the file will be copied into a Resources
folder in the project.

When you want to refer to the filename in code, use this form:

My .Resources.Filename

Example

APictureBox.Image = My.Resources.DrinkMilk
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Figure 13.6
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Moving a Picture

The best way to move a control is to use the control’s SetBounds method. The
SetBounds method produces a smoother-appearing move than the move that is
produced by changing the Left and Top properties of controls.

The SetBounds Method—General Form

SetBounds (XInteger, YInteger, WidthInteger, HeightInteger)

You can use a control’s SetBounds method to move it to a new location and/or
to change its size.

The SetBounds Method—Examples

PlanePictureBox.SetBounds (XInteger, YInteger, PlaneWidthInteger, PlaneHeightInteger)

sapdumxy

EnginePictureBox.SetBounds(XInteger, YInteger, WidthInteger, HeightInteger)

The program example in the next section uses a timer and the SetBounds
method to move a graphic across the screen.

The Timer Component 1

Generally events occur when the user takes an action. But what if you want to
make events occur at some interval, without user action? You can cause events
to occur at a set interval using the Timer component and its Tick event.
Timers are very useful for animation; you can move or change an image each
time the Tick event occurs.
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When you have a Timer component on a form, it “fires” each time an in-
terval elapses. You can place any desired code in the Tick event procedure; the
code executes each time the event occurs. You choose the interval for the timer
by setting its Interval property, which can have a value of 0 to 2,147.483.647.
This value specifies the number of milliseconds between the calls to the Tick
event. One second is equivalent to 1,000 milliseconds. Therefore, for a three-
second delay. set the timer’s Interval property to 3.000. You can set the value at
run time or at design time.

You can keep the Tick event from oceurring by setting the Timer’s Enabled
property to False. The default value is False, so you must set it to True when
vou want to enable the Timer. You can set the Enabled property at design time
or run time.

When you add a timer to your form, it goes into the component tray. The tool
for the timer is represented by the little stopwatch in the toolbox (Figure 13.7).

This Timer example program achieves animation in two ways: It moves an
animated .git file for a steam engine across the screen. When the steam engine
moves off the left edge of the form, it reappears at the right edge. so it comes
around again. Figure 13.8 shows the form. You'll have to use your imagination
for the animation.

Graphies, Animation, Sound,
and Drag-and-Drop

Fignre 13.7

Timer

The tool for the Timer

comp t in the toolb

Figure 13.8
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'Program Ch13 Timer Animation

'Programmer: Bradley/Millspaugh

'Date: June 2010

'Description: Move a steam engine across the screen.

Each time the Timer fires, the
train moves 10 pixels to the

left.

* It reappears on the other side after leaving the screen.

'Folder: Ch13TimerAnimation



Public Class TimerForm

Private Sub TrainTimer Tick(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles TrainTimer.Tick
' Move the graphic across the form.

Static XInteger As Integer = EngineFictureBox.Left
Static YInteger As Integer = EngineFictureBox.Top
Static WidthInteger As Integer = EnginePictureBox.Width

Static HeightInteger As Integer = EnginePictureBox.Height

' Set new X coordinate.

XInteger — 10

If XInteger <= —EnginePictureBox.Width Then
' Graphic entirely off edge of form; reset it.
XInteger = Me.Width

End If

' Move image.

EnginePictureBox.SetBounds(XInteger, YInteger,

WidthInteger, HeightInteger)
End Sub
End Class

>

1. Write the statement(s) to move CommandButton 10 pixels to the left us-
ing the SetBounds method

2. How long is an interval of 4507

3. What fires a Timer's Tick event?
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The Scroll Bar Controls 1

You can add horizontal seroll bars and vertical seroll bars to your form
(Figure 13.9). These scroll bar controls are similar to the scroll bars in Windows
that can be used to scroll through a document or window. Often scroll bars are

Figure 13.9

al Scrofl Bars [

Horizontal scroll bars and
vertical scroll bars can be used
to select a value over a given

range.
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used to control sound level. color, size, and other values that can be changed in
small amounts or large increments. The HScrollBar control and VSerollBar
control operate independently of other controls and have their own methods,
events, and properties.

Seroll Bar Properties

Properties for scroll bars are somewhat different from the controls we have
worked with previously. Because the scroll bars represent a range of values,
they have the following properties: Minimum for the minimum value, Maxi-
mum for the maximum value. SmallChange for the distance to move when the
user clicks on the scroll arrows. and LargeChange for the distance to move
when the user clicks on the gray area of the scroll bar or presses the Page-Up
or Page-Down keys (Figure 13.10). Each of these properties has a default value
(Table 13.2).

Graphics, Animation, Sound,
and Drag-and-Urop

Fi’gnre 13.10

. » 44— Seroll arrow {SmallChange property)

Minimum value (Minimum property) 3 Seall e Vel ivais)

+—— (Gray area (LargeChange property)

Maximum value (Maximum property) —* =

Default Values for Seroll Bar Properties

Clicking on the scroll arrow
changes the Value property
by SmallChange amount;
clicking the gray area of the
scroll bar changes the Value
property by LargeChange

amount.

Table 13.2

Property Default Value
Minimum Q

Maximum 100
SmallChange 1

LargeChange 10

Value 0

The Value property indicates the current position of the scroll box (also
called the thumb) and its corresponding value within the scroll bar. When the
user clicks the up arrow of a vertical scroll bar. the Value property decreases by
the amount of SmallChange (if the Minimum value has not been reached) and
moves the scroll box up. Clicking the down arrow causes the Value property to
increase by the amount of SmallChange and moves the thumb down until it
reaches the bottom or Maximum value.

Figure 13.11 shows the horizontal scroll bar tool and vertical scroll bar tool
from the toolbox.



¢C 0 A PTE R 13 539
F igure 12.11
€3 HScrollBar The toolbox tools for horizontal
scroll bars and vertical scroll
% VScrollBar bars.

Scroll Bar Evenis

The events that occur for scroll bars differ from the ones used for other controls.
Although a user might click on the seroll bar, there is no Click event: rather
there are two events: a YalueChanged event and a Seroll event. The Val-
ueChanged event occurs any time that the Value property changes, whether it's
changed by the user or by the code.

It the user drags the scroll box, a Scroll event occurs. In fact. multiple scroll
events occur. as long as the user continues o drag the seroll box. As soon as the
user releases the mouse button, the Seroll events cease and a ValueChanged
event occurs. When you write code for a scroll bar. usually you will want to code
both a ValueChanged event procedure and a Scroll event procedure.

A Pwmrmnming Example

This little program uses scroll bars to move an image of cars around inside a
container (Figure 13.12). The image is in a PictureBox. and a GroupBox is the
container. By placing the image inside a container. you use the container’s co-
ordinates rather than those of the form.

Figure 13.12

5 Funwith Sorol tors I i)

The form for the scroll bar

programming example. Move
the cars around inside the
container using the scroll bars.
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A horizontal scroll bar will make the image move sideways in the con-
tainer, and the vertical scroll bar will make it move up and down. Although
you want the Maximum properties of the scroll bars to reflect the height and
width of the container, due to the shape of the image. you may need to set
the properties using trial and error. For example, the width of the GroupBox
is 247 pixels but the Maximum property of the horizontal scroll bar is set
to 210: that’s the point at which a car's bumper touches the edge of the

container.

'Program: Chi3ScrollBars
'Programmer: Bradley/Millspaugh
'Date: June 2010

'Description: Use scroll bars to move an image

i horizontally and vertically within the
limits of a group box.

'Folder: Ch138crollBars

Public Class ScrollForm

Private Sub ExitButton_Click(ByVal Sender As System.Object,
ByVal e As System.EventArgs) Handles ExitButton.Click
' Terminate the project.

Me.Close()
End Sub

Private Sub MoveCarHorizontalScrollBar Scroll(ByVal sender As System.Object,
ByVal e As System.Windows.Forms.ScrollEventArgs
) Handles MoveCarHorizontalScrollBar.Scroll
' Control the side-to-side movement.
' Used when scroll box is moved.

CarPictureBox.Left = MoveCarHorizontalScrollBar.Value
End Sub

Private Sub MoveCarVerticalScrollBar_Scroll(ByVal sender As System.Object,
ByVal e As System.Windows.Forms.ScrollEventArgs
) Handles MoveCarVerticalScrollBar.Scroll
' Position the up and down movement.
' Used when the scroll box is moved.

CarPictureBox.Top = MoveCarVerticalScrollBar.Value
End Sub

Private Sub MoveCarVerticalScrollBar_ValueChanged(ByVal sender As Object,
ByVal & As System.EventArgs
) Handles MoveCarVerticalScrollBar.ValueChanged
' Position the up and down movement.
' Used for arrow clicks.

CarPictureBox.Top = MoveCarVerticalScrollBar.Value
End Sub
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Private Sub MoveCarHorizontalScrollBar VelueChanged(ByVal sender As Object,
ByVal e As System.EventArgs
) Handles MoveCarHorizontalScrollBar.ValueChanged
' Control the side-to-side movement.
' Used for arrow clicks.

CarPictureBox.Left = MoveCarHorizontalScrollBar.Value
End Sub
End Class

Playing Sounds

1t's fun to add sound to an application. Your computer plays sounds as you turn
it on or off. There’s also likely a sound when you receive e-mail. You can make
your program play sound files, called wave files (.wav). by using My . Computer.
Audio.Play.

When you plan to use sounds in a project, the best plan is to add the files 10
the project’s resources. This is similar to adding images to the project’s resources,
which you saw earlier in this chapter (refer to Figure 13.6). When you want to
refer to the filename in code, use this form: "My . Resources.Filename" .

Example

My.Computer.Audio.Play(My.Resources.chimes, AudioPlayMode.WaitToComplete)

A Sound-Playing Program

The following program (Figure 13.13) plays three different sounds found in
the Windows\Media folder or allows the user to select a file using the
OpenFileDialog component. The filter property for the OpenFileDialog is set to
wave files (WAV Files (*.wav)l*.wav).

Figure 13.13

The user can choose to play
one of three preselected sounds
or select a .wav file to play.
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'Program: Chapter 13 Sounds

'Programmer: Bradley/Millspaugh

‘Date: June 2010

‘Description: Play sounds using a SoundPlayer component and My.Computer.Audio.Play.
'Folder: Ch13Sounds

Public Class SoundForm

Private Sub ChimesButton Click(ByVal sender As System.Object,

ByVal e As System.EventArgs) Handles ChimesButton.Click
' Play the chimes sound.

' Play the sound using My.Computer and My.Resources.

My.Computer.Audio.Play (My.Resources.chimes, AudioPlayMode.WaitToComplete)
End Sub

Private Sub DingButton_Click(Byval sender As System.Object,
ByvVal e As System.EventArgs) Handles DingButton.Click
' Play the ding sound.

' Play the sound using My.Computer and My.Resources.
My.Computer.Audio.Play(My.Resources.ding, AudioPlayMode.WaitToComplete)
End Sub

Private Sub TadaButton Click(ByVal sender As Object,
Byval e As System.EventArgs) Handles TadaButton.Click
' Play the tada sound.

' Play the sound using My.Computer and My.Resources.
My.Computer.Audio.Play (My.Resources.tada, AudioPlayMode.WaitToComplete)
End Sub

Private Sub SelectButton_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles SelectButton.Click
' Allow user to select the sound file,

If OpenFileDialog1.ShowDialog() = DialogResult.OK Then
My.Computer.Audio,Play (OpenFileDialogi.FileName.ToString)
End If
End Sub
End Class

If you want to have a sound play as the application opens. you can play the
sound in the Form_Load or Form_Activate event procedure.

Playing Videos

You have seen how to play sounds using My.Computer.Audio. If you would
like to include a video in your Windows application. use the Windows Media
Player control (Figure 13.14). which can play audio and video files in many
formats, including .avi. .wmv, and .wav.
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1

u7 Demonstrate using Windows Media Player |H_EI&

Play a sample video file

Select media type: -

Using the Windows Media Player Control

The Windows Media Player control does not appear in the Visual Studio tool-
box by default, so you must add it. Right-click on the toolbox and select
Choose ltems. You will find the control on the COM components tab. Place a
check mark in the box and press OK to add the control. Then you can place a
Windows Media Player control on your form.

The URL property of the control determines the file that plays. If you =et
the property at design time, you must include a hard-coded path. and the file
begins playing when the program loads. You also can control the URL property
at run time. You can store the video and audio files in the project resources to
make the project portable, but the Windows Media Player cannot automatically
retrieve files from resources. You must set the URL property to the Resources
folder in code.

You can set several properties of the Windows Media Player control. If
you wish to just play sound, you may choose to set the visibility to False. Set
Ctlenabled to True to allow the user access to the Play, Pause. and Stop
buttons. Set the URL property to the path and filename to play, and choose
whether the loaded file will begin playing automatically with the settings.
autoStart property. For example, set WindowsMediaPlayeri.settings.
autoStart = False so that the video won't begin playing until the user
clicks the Play button. By default autoStart is set to True, so the video starts
playing as soon as it is loaded.

The following program allows the user to select and play a sample file by
choosing the file type from a list box. It then assigns the URL property in a
Select Case statement in the list box Selection Committed event procedure.

Place a Windows Media
Player control on a form to
play an audio or video file.
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'"Program: Chi3Video
'Programmer: Bradley/Millspaugh
'Date: June 2010

'Description: Uses a Windows media player for wmv, mp3, avi, and wav files.
: Audio and video files are stored in project resources to make
' the project portable.

Public Class MediaForm
Private Sub MediaComboBox_SelectionChangeCommitted(ByVal sender As Object,
ByVal e As System.EventArgs) Handles MediaComboBox.SelectionChangeCommitted
' Select the type of file to play.
Dim ResourcePathString = I0.Path.GetFullPath(Application.StartupPath &
"\..\..\resources\")

With AxWindowsMediaPlayeri
Select Case MediaComboBox.Selectedindex

Case 0
.URL = ResourcePathString & "bear,wmv"
Case 1
.URL = ResourcePathString & "Sleep Away.mp3"
Case 2
.URL = ResourcePathString & "applause.wav"
Case 3
.URL = ResourcePathString & "clock.avi"
Case Else
MessageBox.Show( "Please select media type.")
End Select
End With
End Sub
End Class

Drag-and-Drop Programming

Often Windows users use drag-and-drop events rather than selecting a menu
item or pressing a button. For example, you can copy or move files in My Com-
puter by dragging the file and dropping it on the new location icon.

Drag-and-drop programming requires you to begin the drag-drop
with a MouseDDown event and determine the effect of the drop with a
DragEnter event. The event that holds the code for the drop is the
DragDrop event. Figure 13.15 shows the objects and events for a drag-
and-drop operation.

The Source Object

The item that you wish to drag is commonly referred to as the source object.
With .NET programming you begin a drag-drop eperation by setting the source
object using a control’s DoDragDrop method.
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Figure 13.15
The source object is dragged to
Source | > L the target object in a drag-

and-drop operation.

that a drag will eccur,

In DragDrop event:
Code to add dragged object to target.

The DebDragDrop Method—General Form

an

el

f_E ObjectName.DoDragDrop(DataToDrag, DesirecDragDropEffect)
-
E

The DragDrop effect specifies the requested action for the operation.
Choices include DragDropEffects.Copy, DragDropEffects.Move, and
DragDropEffects.None.

The DoDragDrep Method—Example

With NameTextBox
.DoDragDrop(.SelectedText, DragDropEffects.Move)

apdume x5

End With

Look at the following MouseDown event procedure, First, an If statement
checks to see il the user pressed the left mouse button. If so. the contents of the
text box are selected and the effect of the drag is set to a move operation.

Private Sub NameTextBox_MouseDown(ByVal sender As Object,
Byval e As System.Windows.Forms.MouseEventArgs
) Handles NameTextBox.MouseDown
' Select contents of the text box and invoke the drag/drop.

If e.Button = Windows.Forms.MouseButtons.Left Then
With NameTextBox
.SelectAll()
.DoDragDrop(.5electedText, DragDropEffects.Move)
End With
End If
End Sub
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The Target Object

The location at which a user releases the mouse, a drop. is the target. A form
may have multiple targets. To set a control to be a target. set its AllowDrop
property to True. The target control needs a DragEnter event procedure that
sets the effect and a DragDrop event procedure that executes the action to take
when the drop takes place.

In the following example program (Figure 13.16). the value in a text box
can be transferred to one of two list boxes. Each list box would be a potential
target and must have its AllowDrop property set to True. And each target object
needs a Dragknter event procedure and a DragDrop event procedure.

Graphics, Animation, Sound,
and Drag-and-Drop

Figure 13.16
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The Dragknter Event

When the user drags a source object over the target. the target control’s
DragEnter event fires. Notice in the DragEnter’s procedure header that the e
argument is defined as DragEventArgs. which has some special properties for
the drag operation. You assign the desired effect to the e argument.

Private Sub TeamAListBox DragEnter(ByVal sender As Object,
ByVal e As System.Windows.Forms.DragEventArgs
) Handles TeamAListBox.DragEnter
' Set the desired DragDrop effect.

e.Effect = DragDropEffects.Move
End Sub

The user types a name in the
top text box and then drags the
name to one of two list boxes.



The DragDrop Evem

Assume that when the user drops the text value on a list box we want to add
the value to the ltems collection for the list and clear the original text box. The
statements to perform these actions are entered into the DragDrop event for
the list box.

The data that are being dragged are contained in the Data property of the e
argument of the DragDrop event procedure. You can retrieve the dragged data
using the GetData method of the Data object. You also can format the data
yourself or use a predefined clipboard data format. The predefined format for
text is DataFormats.Text

Private Sub TeamAListBox_DragDrop(ByVal sender As Object,
ByVal e As System.Windows.Forms.DragEventArgs
) Handles TeamAListBox.DragDrop
' Add the item to the list box.

TeamAlistBox.Items.Add(e.Data.GetData(DataFormats.Text).ToString())

NameTextBox.Clear()
End Sub

Note: NET actually allows the target to be outside the current application,
but that topic is beyond the scope of this text.

The Drag-and-Drop Program

Following is the completed program that is illustrated in Figure 13.16.

'Program Chapter 13 Drag and Drop

'Programmer: Bradley/Millspaugh

'Date: June 2010

'‘Description: Drag a name from the text box and drop on a list.
'Folder: Cchi3DragDropListBoxes

Public Class TeamAssignmentForm

Private Sub NameTextBox_MouseDown(ByVal sender As Object,
ByVal e As System.Windows.Forms.MouseEventArgs
) Handles NameTextBox.MouseDown
' Select contents of the text box and invoke the drag/drop.
If e.Button = Windows.Forms.MouseButtons.Left Then
With NameTextBox
.SelectAll()
.DoDragDrop(.SelectedText, DragDropEffects.Move)
End With
End If
End Sub

Private Sub TeamAListBox_DragDrop(ByVal sender As Object,
ByvVal e As System.Windows.Forms.DragEventArgs
) Handles TeamAListBox.DragDrop
' Add the item to the list box.

TeamAListBox.Items.Add(e.Data.GetData(DataFormats.Text).ToString())
NameTextBox.Clear()
End Sub

547
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Private Sub TeamAListBox_DragEnter(ByVal sender As Object,
ByVal e As System.Windows.Forms.DragEventArgs
) Handles TeamAListBox.DragEnter
' Set the desired DragDrop effect.

e.Effect = DragDropeEffects.Move
End Sub

Private Sub TeamBListBox DragDrop(ByVal sender As Object,
Byval e As System.Windows.Forms.DragEventArgs
) Handles TeamBListBox.DragDrop
' Add the item to the list box.

TeamBListBox.Items.Add(e.Data.GetData(DataFormats.Text).ToString())
NameTextBox.Clear()
End Sub

Private Sub TeamBListBox_ DragEnter(ByVal sender As Object,
ByVal e As System.Windows.Forms.DragEventArgs
) Handles TeamBListBox.DragEnter
' Set the desired DragDrop effect.

e.Effect = DragDropEffects.Move
End Sub

Private Sub NameTextBox MouseEnter(ByVal sender As Object,
Byval e As System.EventArgs) Handles NameTextBox.MouseEnter
' Set the mouse pointer to give feedback that a drag is legal.

With NameTextBox
If .Text <> "" Then
.SelectAll()
.Cursor = Cursors.Arrow
Else
.Cursor = Cursors.IBeam
End If
End With
End Sub
End Class

Dragging and Dropping an Image

You also can drag and drop images (Figure 13.17), but with one small differ-
ence. The AllowDrop property of a PictureBox is not available at design time,
but you can set it in the Form_Load event procedure.

TargetPictureBox.AllowDrop = True

To make the drop appear like a move, set the original picture box image to
Nothing. To make it a copy. you could leave the original alone.

Private Sub TargetPictureBox DragDrop(ByVal sender As Object,
Byval e As System.Windows.Forms.DragEventArgs
) Handles TargetPictureBox.DragDrop
' Assign the image to the target; original is erased.

TargetPictureBox.Image = SourcePictureBox.Image
SourcePictureBox.Image = Nothing
End Sub
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Figare 13.17

The Draghrvoplmage Program

'Program Chi3DragDropImage
'Programmer: Bradley/Millspaugh
'Date: June 2010
'Description:

drop operation.
Public Class DragDropForm

Private Sub DragDropForm Load(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles MyBase.Load
' Set the AllowDrop for the target.
TargetPictureBox.AllowDrop = True
End Sub

The user can drag the source
image and drop it on the
target control.

Use a picture box for the source and target in a drag and
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Private Sub SourcePictureBox_MouseMove(Byval sender As Object,
Byval e As System.Windows.Forms.MouseEventArgs
) Handles SourcePictureBox.MouseMove
' Drag the picture.

SourcePictureBox.DoDragDrop (SourcePictureBox.Image, DragDropEffects.Move)
End Sub

Private Sub TargetPictureBox_DragDrop(ByVal sender As Object,
ByVal e As System.Windows.Forms.DragEventArgs
) Handles TargetPictureBox.DragDrop
' Assign the image to the target; original is erased.

TargetPictureBox.Image = SourcePictureBox.Image
SourcePictureBox.Image = Nothing
End Sub

Private Sub TargetPictureBox_DragEnter(Byval sender As Object,
ByVal e As System.Windows.Forms.DragEventArgs
) Handles TargetPictureBox.DragEnter
' Set the effect to a move.

e.Effect = DragDropEffects.Move
End Sub

Private Sub ResetButton_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles ResetButton.Click
' Clear the target image and reset the orginal.

SourcePictureBox.Image = TargetPictureBox.Image
TargetPictureBox.Image = Nothing
End Sub
End Class

1. Code the DragEnter event for TaskListBox that will copy the value re-
ceived in a drag operation.
2. Write the statement for the DragDrop method to add the value to the list

box.

Your Hands-On Programminé Example

Create a project that will draw a pie chart showing the relative amount of sales
for Books. Periodicals, and Food for R 'n R—For Reading and Refreshment.

Include text boxes for the user to enter the sales amount for Books, Period-
icals, and Food. Include buttons for Dispiay Chart. Clear, and Exit.

Calculate the values for the pie chart in the Display Chart button’s Click
evenl procedure and use a Refresh method to force the form's Paint event to
occur. In the form’s Paint event procedure, use the CreateGraphics.FillPie
method to draw each of the pie segments.

Me.CreateGraphics.FillPie(Brush, XInteger, YInteger, WidthInteger, HeightInteger,
BeginAnglelnteger, LengthInteger)
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Planning the Project

Sketch a form (Figure 13.18) that your users sign off as meeting their needs.

Figure 13.18

551

A planning sketch of the hands-on programming example.

Enter Sales for Each
Books [ ~J¢———— BooksTextBox
Ferlodicals [ |¢————1— FerlodicalsTextBox
Food [ J¢————— FoodTextBox
Dls ay Chart ‘€———— DisplayChartButton

Clear ¢———1— ClearButton

Graphice methods ——»

Books: Blue, Ferlodicals: Yellow, Food: Red 4¥———

lb — ExitButton

LegendLabel
(Visibllity = Falee)

Plan the Objects and Properties Plan the property settings for the form and

each control.

Ohject Property
Form Name
Text
AcceptButton
CancelButton
Labell Name
Text
Label2 Name
Text
BooksTextBox Name
Text
Label3 Name
Text
PeriodicalsTextBox Name
Text
Label4 Name
Text

Setting

PieChanForm

R 'n R Sales Pie Chant
DisplayChartButton
ClearButton

Labell
Enter Sales for Each

Label2
&Books

BooksTextBox
(blank)

Label3
&Periodicals

PeriodicalsTextBox
(blank)

Labeld
&Food
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Object Property Setting
Fl.de(-.‘!lBox Nme FDOdTEJ(lBﬂ
Text (blank)
LegendLabel Name LegendLabel
Text Books: Blue, Periodicals: Yellow, Food: Red
Visible False
Diap]ayCl‘mﬂBullun Name ]Jispla}'(_:h:t.ﬂﬂullm
Text &Display Chart
ClearButton Name ClearButton
Text &Clear Sals
ExitButton Name ExitButton
Text E&xit

Plan the Event Procedures

Event Procedure Actions—Pseudocode

DisplayChartButton_Click If text fields are numeric

Find each category sales.

Find total sales,

Foree form to repaint (Refresh).

Form_Paint If DrawChantBoolean
If total sales <> 0
Make legend visible.
Caleulate ratio of each L!epazlmeni to total sales.
Draw portions of the pie for each depariment.
Else
Clear chart.

ClearButton_Click Set each text box and label to blanks.
Set the focus in the first text bax.

Set DrawChartBoolean = False.
Farce form to repaint {Refresh).

FxitButton_Click Exit the project.

Write the Project Following the sketch in Figure 13.18, create the form. Fig-
ure 13.19 shows the completed form.

e  Set the properties of each of the objects. as you have planned.
#  Write the code. Working from the pseudocode. write each event procedure.

*  When you complete the code, use a variety of test data to thoroughly test
the project.
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Figure 13.19

The form for the hands-on

programming example.

Books: Blue, Periodicals: Yellow, Food: Red

The Project Coding Solution

'Program: Chapter 13 Pie Chart Hands On
'Programmer: Bradley/Millspaugh

'Date: June 2010

‘Description: Draw a chart for relative sales amounts.
'Folder: Ch13PieChart

Public Class PieChartForm

Private TotalSalesDecimal, BookSalesDecimal, PeriodicalSalesDecimal,
FoodSalesDecimal As Decimal
Private DrawChartBoolean As Boolean = False

Private Sub DisplayChartButton Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles DisplayChartButton.Click
' Display a pie chart showing relative sales by department.
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' Need total sales amount.

Try
BookSalesDecimal = Decimal.Parse(BooksTextBox.Text)
Try

PeriodicalSalesDecimal = Decimal.Parse (PeriodicalsTextBox.Text)
Try
FoodSalesDecimal = Decimal.Parse(FoodTextBox.Text)
TotalSalesDecimal = BookSalesDecimal + PeriodicalSalesDecimal +
FoodSalesDecimal
DrawChartBoolean = True
Catch
MessageBox.Show("Invalid Food Sales")
FoodTextBox.Focus()
End Try
Catch
MessageBox.Show("Invalid Periodical Sales®)
PeriodicalsTextBox.Focus()
End Try
Catch
MessageBox.Show("Invalid Book Sales")
BooksTextBox.Focus()
End Try

' Force a Paint of the form.
Refrash()
End Sub

Private Sub ExitButton Click(ByVal sender As System.Object,

ByVal e As System.EventArgs) Handles ExitButton.Click
' End the project.

Me.Close ()
End Sub

Private Sub ClearButton Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles ClearButton.Click
' Clear the screen controls.

FoodTextBox.Clear()
PeriodicalsTextBox.Clear()
With BooksTextBox

.Clear()

.Focus()
End With
LegendlLabel.Visible = False
DrawChartBoolean = False
Refresh()

End Sub

Private Sub PieChartForm_Paint(ByVal sender As Object,

ByVal e As System.Windows.Forms.PaintEventArgs) Handles Me.Paint
Dim xCenterInteger As Integer = 140
Dim yCenterInteger As Integer = 180

Dim ClearBrush As New SolidBrush(PieChartForm.DefaultBackColor)
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If DrawChartBoolean Then
' Create the pie chart.
' Amounts are a portion of the total circle of 360 degrees.
' The pie graphic includes a start angle and end angle.
If TotalSalesDecimal <> 0 Then
LegendLabel.Visible = True
' Find the end of the book portion of 360 degrees.
Dim EndBooksInteger As Integer =
Convert.ToInt32(BookSalesDecimal / TotalSalesDecimal * 360)
e.Graphics,FillPie(Brushes.Blue, xCenterInteger, yCenterInteger,
100, 100, 0, EndBooksInteger)
' Find the end of the Periodicals portion.
Dim EndPeriodicalsInteger As Integer =
Convert.ToInt32(PeriodicalSalesDecimal / TotalSalesDecimal * 360)
e.Graphics.FillPie(Brushes.Yellow, xCenterInteger, yCenterInteger, 100, 100,
EndBooksInteger, EndPeriodicalsInteger)
Dim EndFoodInteger As Integer =
Convert.ToInt32(FoodSalesDecimal |/ TotalSalesDecimal * 360)
e.Graphics.FillPie(Brushes.Red, xCenterlInteger, yCenterInteger, 100, 100,
EndPeriodicalsInteger + EndBooksInteger, EndFoodInteger)
End If
Else
e.Graphics.FillEllipse(ClearBrush, xCenterlInteger, yCenterInteger, 100, 100)
End If
End Sub
End Class

I. A drawing surface is created with a Graphics object.

2. The Graphics methods should appear in the form’s Paint event procedure
so that the graphics are redrawn every time the form is repainted.

3. Pen objects are used for lines and the outline of shapes; brushes are used
for filled shapes.

1. Measurements in drawings are in pixels.

5

. The coordinate system begins with (0. 0) at the upper-left corner of the con-

tainer object.

». You can declare a Point structure, a Size structure, or a Rectangle structure
to use as arguments in the Graphics methods.

7. You can generate random numbers using the Random class. Seed the ran-
dom number generator when instantiating a variable of the class; use the
Next method to generale a series of numbers.

8. An animated .gif file can be displayed in a PictureBox control to display

animation on a Windows Form or a Web Form.

=

9. Animation effects can be created by using similar pictures and by control-
ling the location and visibility of controls.
10. Pictures can be loaded. moved. and resized at run time.
11. The Timer component can fire a Tick event that occurs at specified inter-
vals, represented in milliseconds.
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12. Seroll bar controls are available for both horizontal and vertical directions.
Properties include Minimum. Maximum, SmallChange. LargeChange. and
Value. Seroll and ValueChanged evenls are used to respond to the action.

13, Use My.Computer.Audio.Play for wave (.wav) sound files in the Re-
sources folder.

14, Drag-and-drop programming allows a source object to be dropped on a tar-
get object. The target control has its AllowDrop property set to True. The
source control calls the DoDragDrop method in its MouseDown event. The
target control sets the effect of the drag in the DragEnter event and the re-
sults in the DragDrop event.

K €y 'I‘F‘ rms

AllowDrop property 546 Next method 530
Brush object 525 Pen object 525

DoDragDrop method 544
DragDrop event 544
DragEnter event 544
DrawLine method 528
DrawRectangle method 528
FillEllipse method 528
graphics 524

horizontal scroll bar 537
Interval property 536
LargeChange property 538
Maximum property 538
Minimum property 538
MouseDown event 544

pixel 525

Point structure 527
Random class 530
Rectangle structure 528
Seroll event 539
SetBounds method 535
Size structure 527
SmallChange property 538
Tick event 535

Timer componen: 535
Value property 538
ValueChanged event 539

vertical seroll bar 537

Review Questions

. What is a pixel?

. What class contains the Graphics methods?

. Describe two ways to add a Graphics object to a form.

. Name three methods available for drawing graphics.

. How is a pie-shaped wedge created?

. Differentiate between using a Brush and a Pen object.

. Which function loads a picture at run time?

. How ecan you remove a picture at run lime?

. What steps are necessary lo change an image thal contains a turned-off
light bulb to a turned-on light bulb?

10. What is the purpose of the Timer component?

11. Explain the purpose of these scroll bar properties: Minimum, Maximum,

SmallChange, LargeChange, and Value.

[ o i I

=] & W

=]
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12. What determines the file to be played by a SoundPlayer?

13. Explain the purpose of the following events for a drag-and-drop operation:
a. MouseDown
b. Dragenter
. DragDrop

14. Explain the parameters of the DoDragDrop method.

Programming Exercises

13.1

13.5

13.6

13.8

Create a project that contains two buttons labeled “Smile™ and “Frown™,
The Smite button will display a happy face: Frown will display a sad face.
Use Graphics methods to draw the two faces.

Optional: Add sound effects when the faces appear.

Use Graphics methods to create the background of a form. Draw a picture
of a house, including a front door, a window. and a chimney.

Use a PictureBox contrel with a .bmp file from Windows. Sel the Size-
Mode property to Stretchlmage, Use scroll bars to change the size of the
image.

Use graphics from any elip art collection to create a project that has a
button for each month of the year. Have an appropriate image display in
a PictureBox for each month.

Use the bicycle icon and a Timer component to move the bicycle around
the screen. Add a Start button and a Stop button. The Stop button will re-
tum the bicycle to its original position. (The bicycle icon is stored as
Graphics\leons\Industry\Bicycle.ico or in the Graphics\Microsoftlcons
folder on the text Web site.)

Modify the snowman project (“Random Numbers™) from earlier in the
chapter by adding eves, a mouth. and buttons. Play an appropriate sound
file; you can play it in the Form_load. in the Form_Activated, or at the
end of the Form_Paint procedure. Do not place the sound in the middle
of the graphics code in the Form_Paint procedure.

7 Modify the chapter hands-on example to add two more categories: Drinks

and Gifts. Allow the user 1o enter the additional values and make the pie
chart reflect all five categories. Make sure to set the legend label at the
bottom of the form to include the new categories.

Write a project that has list boxes {or a potluck party: appetizers, salad,
entrée. dessert. Have a text box for entering attendees’ names and then
drag them to the appropriate list box,

Optional extra: Code a save feature to save the contents of each of the list
boxes to a separate file. Then add a feature to load the list boxes when the
program begins.

557
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Vi Mail order [

Create a logo for VB Mail Order using Graphics meth-
ods. Place the logo in the startup form for the project
from Chapter 12. Add appropriate images and graph-

ics to enhance each form. The graphics may come
rom .bmp files, .gif files. clip art. or your own creation
from Paintbrush.

VB Aunto Center I

Have the startup screen initially fill with random dots
in your choice of colors. Use Graphics methods to
draw an Auto Center advertisement that will appear on

the screen. Have various appropriate images (icons)
appear in different locations, remain momentarily, and
then disappear.

Video Bonanza I

Use the Timer component and the random number
generator to create a promotional game for Video Bo-
nanza customers. Create three image controls that will
display an image selected from five possible choices.
When the user clicks on the Start button. a randomly
selected image will display in each of the image con-

Very Very

Modify your Very Very Boards project from Chapter 8
or 12 to add a moving graphic to the About form. Use
the graphic Skateboard.wmf or other graphic of your
choice. Include a Timer component to meve the
graphic across the form. When the graphic reaches the
edge of the form, reset it so that the graphic appears at

trols and continue to change for a few seconds (like a
“slot machine™) until the user presses the Stop button.
If all three images are the same, the customer receives
a free video rental.

Display a message that says “Congratulations” or
“Better Luck Next Visit"™.

Boards ]

the opposite edge of the form and begins the trip
again.

Note: For help in basing a new project on an exist-
g project, see “Copy and Move Projects™ in Appen-
dix C.
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14,

Additional Topics in

Visual Basic

at the completion of this ehapter. you will be able to .. .

1. Validate user input in the Validating event and display messages using
an ErrorProvider component.

2. Use code snippets in the editor.
2. Create a multiple document project with parent and child forms.
4. Arrange the child forms vertically, horizontally, or cascaded.

5. Add toolbars and status bars to your forms using tool strip and status

strip controls.
6. Use calendar controls and date functions.
7.« Display a Web page on a Windows Form using a WebBrowser control.
$. Capture and check an individual keypress from the user.

9. Use WPF Interoperablility to add Windows Presentation Foundation
controls to a Windows Form.

10. Create a WPF application.
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This chapter introduces some topics that can make your programs a bit more
professional. You can use an ErrorProvider control to display error messages to
the user and perform field-level validation. rather than validate an entire form.
You can improve the operation of multiple-form applications by using a multi-
ple document interface (MDI), which allows you to set up parent and child
forms. Most professional applications have toolbars and status bars, which you
leam to create in this chapter.

This chapter also introduces the WebBrowser control. which you can add
to a Windows application; and creating special effects using Windows Presen-

tation Foundation (WPF).

Advanced Validation Techniques

You already know how to validate user input using Try/Catch, If statements,
and message boxes. In addition to these techniques. you can use the Error-
Provider components, which share some characteristics with the Web valida-
tion controls. Other useful techniques are to set the MaxLength and/or
CharacterCasing properties of text boxes and to perform field-level validation
using the Validating event of input controls.

The ErrorProvider Component

In Chapters 3 and 4 you learned to validate user input and display message
boxes for invalid data. Now you will leam to display error messages directly on
the form using an ErrorProvider component, rather than popup messages
in message boxes. Using an ErrorProvider component. you can make an error
indication appear next to the field in error, in a manner similar to the validator
controls in Web applications.

Although you can add multiple ErrorProvider compenents to a form, gen-
erally you use a single ErrorProvider for all controls on a form. Once you add
the ErrorProvider into the component tray, you can validate a control. If the
data value is invalid, the ErrorProvider component can display a blinking icon
next to the field in error and display a message in a popup, similar to a ToolTip
(Figure 14.1).

The logic of your program can be unchanged from a MessageBox solution.
When you identify an error. you use the ErrorProvider SetError method.
which pops up the icon.

ErrorProvider SetError Method—Ceneral Form

Additional Topics in Visual Basic

e g
[raauasy

ErrorProviderObject.SetError(ControlName, MessageString)

ErrorProvider SetError Method—Examples

sopdumexry

ErrorProvideri.SetError(QuantityTextBox, "Quantity must be numeric.")
ErrorProvideri.SetError(CreditCardTextBox, 'Required field.")
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FPigure 14.1
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The following example is taken from Chapter 3. The message boxes have been
removed and replaced with ErrorProvider icons and messages. Notice that all
messages are cleared at the top of the CalculateButton_Click procedure so that

no icons appear for fields that have passed validation. Figure 14.2 shows the
form in Design view.

'Project: Chapter 14 Error Provider

'‘Date: June 2010

‘Programmer: Bradley/Millspaugh

'‘Description: This project demonstrates using an ErrorProvider control
! for validation. It replaces the message boxes used in the
original version of this program in Chapter 3.

'Folder: Chi4ErrorProvider

Public Class BookSaleForm
Const DISCOUNT_RATE_Decimal As Decimal = 0.15D

Private Sub CalculateButton Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles CalculateButton.Click
! Calculate the price and discount.
Dim QuantityInteger As Integer
Dim PriceDecimal, ExtendedPriceDecimal, DiscountDecimal,
DiscountedPriceDecimal As Decimal

' Clear all error messages.
ErrorProvideri.Clear()

Try
' Convert guantity to numeric variables.
QuantityInteger = Integer.Parse(QuantityTextBox.Text)
Try
' Convert price if quantity was successful.
PriceDecimal = Decimal.Parse(PriceTextBox.Text)
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Figure 14.2
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' Calculate values for sale.

ExtendedPriceDecimal = QuantityInteger * PriceDecimal
DiscountDecimal = ExtendedPriceDecimal * DISCOUNT_RATE Decimal
DiscountedPriceDecimal = ExtendedPriceDecimal — DiscountDecimal

' Format and display answers for the sale.
ExtendedPriceTextBox.Text = ExtendedPriceDecimal.ToString("C")
DiscountTextBox.Text = DiscountDecimal.ToString("N")
DiscountedPriceTextBox.Text = DiscountedPriceDecimal.ToString("cC")

Catch ex As Exception
' Handle a pr‘ice EXCEDtiDI’I.
ErrorProvideri .SQtEFFDF(PFiCQTGXtBOX, "Price must be numar‘ic."]
With PriceTextBox
.Focus()
.SelectAll()
End With
End Try

Catch ex As Exception
' Handle a guantity exception.
ErrorProvideri.SetError(QuantityTextBox, "Quantity must be numeric.")
With QuantityTextBox
.Focus()
.SelectAll()
End With
End Try
End Sub
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Private Sub ClearButton_Click(ByVal sender As System.Object,

Byval e As System.EventArgs) Handles ClearButton.Click
! Clear previous amounts from the form.

TitleTextBox.Clear()
PriceTextBox.Clear()
ExtendedPriceTextBox.Clear()
DiscountTextBox.Clear()
DiscountedPriceTextBox.Clear()
With QuantityTextBox

.Clear()

.Focus()
End With

End Sub

Private Sub ExitButton Click(Byval sender As System.Object,
ByVal e As System.EvantAr‘gs} Handles ExitButton.Click
' EXit the project.

Me.Close()
End Sub
End Class

The MaxLength and CharacterCasing Properties

You can use the MaxLength and CharacterCasing properties of text boxes
to help the user enter correct input data. If you set the MaxLength property, the
user is unable to enter more characters than the maximum. The user interface
beeps and holds the insertion point in place to indicate the error to the user.
The CharacterCasing property has possible values of Normal, Upper. or Lower,
with a default of Normal. If you change the setting to Upper. for example. each
character that the user types is automatically converted to uppercase, with no
error message or waming. Figure 14.3 shows a State text box on a form. The
user can enter only two characters, and any characters entered are converted to
uppercase.

Note: Although the MaxLength property limits user input. the program can
assign a longer value to the text box in code, if necessary.

Figure 14.3

563
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Field-Level Validation

So far all of the validation you have coded is for the entire form, after the user
clicks a button such as OK. Calculate, or Save. If the form has many input fields,
the validation code can be quite long and complex. Also, the user can become
confused or annoyed if multiple message boxes appear. one after another. You can
take advantage of the Validating event. the CausesValidation property, and the
ErrorProvider components to perform field-level validation, in which any error
message appears as soon as the user attempts to leave a field with invalid data.

To help the user enter

only good data. the
StateTextBox. MaxLength
property is set to 2 and the
CharacterCasing property is
set to Upper:
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Using the Validating Evem and CausesValidation Property
As the user enters data into input fields and tabs from one control to another,
multiple events occur in the following order:

Enter
GotFocus
Leave
Validating
Validated
LostFocus

Although you could write event procedures for any or all of these events, the
Validating event is the best location for validation code. The Validating event
procedure’s header includes a Cancel Event Args argument, which you can use to
cancel the event and return the focus to the control that is being validated.

Each control on the form has a CausesValidation property that is set to
True by default. When the user finishes an entry and presses Tab or clicks on
another control, the Validating event occurs for the control just left. That is. the
event occurs if the Causes Validation property of the new control (receiving the
input focus) is set to True. You can leave the CausesValidation property of most
controls set to True, so that validation oceurs. Set CausesValidation to False on
a control such as Cancel or Exit to give the user a way to bypass the validation
if he or she doesn’t want to complete the transaction.

In the Validating event procedure, you can perform any error checking and
display a message for the user. If the data value does not pass the error check-
ing, set the Cancel property for the e argument of the event to True. This can-
cels the Validating event and returns the focus to the text box. making the text
box “sticky.” The user is not allowed to leave the control until the input passes
validation.

Private Sub FirstNameTextBox Validating(ByVal sender As Object,
ByVal e As System.ComponentModel.CancelEventArgs
) Handles FirstNameTextBox.Validating
! Validate for a required entry.

' Cancel any previous error.
ErrorProvideri.SetError(FirstNameTextBox, "")

' Check for an empty string.
If FirstNameTextBox.Text = String.Empty Then
' Cancel the event.
e.Cancel = True
ErrorProvideri.SetError(FirstNameTextBox, "Required Field.")
End If
End Sub

One note of caution: If you use the validating event on the field that re-
ceives focus when the form is first displayed and require an entry. the user will
be unable to close the form without filling in the text box. You can work around
this problem by setting e.Cancel = False in the forms FormClosing event
procedure.
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Private Sub ValidationForm_FormClosing(ByVal sender As Object,
ByVal e As System.Windows.Forms.FormClosingEventArgs
) Handles Me.FormClosing
' Do not allow validation to cancel the form's closing.

e.Cancel = False
End Sub

A Validation Example Program

The following program combines many of the techniques presented in this sec-
tion. The form (Figure 14.4) has an ErrorProvider component. and all controls
have their CausesValidation property set to True. The StateTextBox has its
MaxLength property set to 2 and its CharacterCasing property set to Upper. Al-
though it seems out of place. the AmountTextBox is included strictly to show an
example of numeric range validation.

Flgure 14.4

565

il Fiekd Level Validetion

'Program: Chi4Validation
'Programmer: Bradley/Millspaugh
'Date: June 2010

The Validation example form,

which provides field-level
validation.

'Description: Demonstrate validation using the Validating event

and an Error Provider component.
'Folder: Chi4validation

Public Class ValidationForn

Private Sub FirstNameTextBox_Validating(ByVal sender As Object,

ByVal e As System.Ccmponentilodel.CancelEventArgs
) Handles FirstNameTextBox.Validating
' Validate for a required entry.

' Cancel any previous error.
ErrorProvideri.SetError(FirstNameTextBox, "")
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! Check for an empty string.
If FirstNameTextBox.Text = String.Empty Then
' Cancel the event.
e.Cancel = True
ErrorProvideri.SetError(FirstNameTextBox, "Required Field.")
End If
End Sub

Private Sub LastNameTextBox_Validating(ByVal sender As Object,
ByVal e As System.ComponentModel.CancelEventArgs
) Handles LastNameTextBox.Validating
' Validate for a required entry.

' Cancel any previous error.
ErrorProvideri.SetError(LastNameTextBox, "")

If LastNameTextBox.Text.Length = 0 Then
' Cancel the event.
e.Cancel = True
ErrorProvideri.SetError(LastNameTextBox, "Required Field. ")
End If
End Sub

Private Sub StateTextBox Validating(ByVal sender As Object,
ByVal e As System.ComponentModel.CancelEventArgs
) Handles StateTextBox.Validating
' Make sure the state is two characters.
' The control's CharacterCasing property forces uppercase.
' The MaxLength property limits input to 2 characters.

' Cancel any previous error.
ErrorProvideri.SetError(StateTextBox, "")

If StateTextBox.Text.Length <> 2 Then
' Cancel the event and select the text.
e.Cancel = True
StateTextBox.SelectAll()
ErrorProvideri.SetError(StateTextBox, "Must be 2 characters.")
End If
End Sub

Private Sub AmountTextBox Validating(ByVal sender As Object,
ByVal e As System.ComponentModel.CancelEventArgs
) Handles AmountTextBox.Validating
' Validate a numeric amount for a range of values.
Dim AmountInteger As Integer

' Reset any previous error.
ErrorProvideri.SetError(AmountTextBox, "")

Try
AmountInteger = Integer.Parse(AmountTextBox.Text)

If AmountInteger < 1 Or AmountInteger > 10 Then
' Cancel the event.
e.Cancel = True
AmountTextBox.SelectAll()
ErrorProvideri.SetError(AmountTextBox, _
"Amount must be between 1 and 10, inclusive.")

End If



Catch ex As Excaption
' Cancel the event.
e.Cancel = True
AmountTextBox.SelectAll()
ErrorProvider1.SetError(AmountTextBox, ..

"Enter a numeric amount between 1 and 10, inclusive.")

End Try
End Sub

Private Sub ValidationForm_FormClosing(ByVal sender As Object,

Byval e As System.Windows.Forms.FormClosingEventArgs
) Handles Me.FormClcsing
' Do not allow validation to cancel the form’s closing.

e.Cancel = False
End Sub
End Class

Capturing Keystrokes frem the User

At times you may want to determine individual keystrokes entered by the
user. You can check for the key that the user entered in a control’s KeyDown,
KeyPress. or KeyUp event procedure. These events occur in the order listed
for most keyboard keys. But keystrokes that ordinarily cause an action to
oceur, such as the Tab key and the Enter key, generate only a KeyUp event.

The e argument of the KeyPress event procedure is KeyPressEventArgs,
which has a KeyChar property that holds the character pressed. Another property
of the KeyPressEventArgs is the Handled property, which you can set to True to
say, “I have already taken care of this keystroke: it doesn’t need any further pro-
cessing.” This action effectively “throws away™ the keystroke just entered.

In the following code example, the KeyChar property is checked in the
KeyPress event procedure. If the character is not a digit or a period, then
e.Handled is set to True, which does not pass the keypress on to the text box.
This means that enly digits or a period are allowed through. You can use this
technique in a text box for which you want to allow only numeric data to be en-
tered, such as a Quantity or Price text box.

Private Sub PriceTextBox_ KeyPress(ByvVal sender As Object,
ByVal e As System.Windows.Forms.KeyPressEventArgs
) Handles PriceTextBox.KayPress
' Accept only a digit or a period.

If Not Char.IsDigit(e.KeyChar) And e.KeyChar <> "." Then
e.Handled = True
End If
End Sub

Using the Masked Text Box for Validation

Although you learned about the masked text box in Chapter 2, you may not
have thought about using it to aid data validation. You can set the Mask property

567
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of a masked text box to any of the predefined masks or write vour own. The eas-
iest way to write your own is to modify one of the existing masks, or you can fol-
low the syntax rules of a regular expression (zee “Regular Expressions (Visual
Studio)” in MSDN Help).

The predefined masks include date, time. phone number, social security
number, and ZIP code formats. If the user enters invalid data for the mask, such
as a letter for a numeric month in the date mask. the character is not accepted.

1. What is the purpose of the following code:

Additional Topics in Visual Basic

ErrorProvideri.SetError(QuantityTextBox, "Quantity must be numeric.")

2. Name two properties of a TextBox control that help the user enter cor-
rect input data. Describe the function of each.

3. What iz meant by field-level validation?

Code Snippets and Samples

A great time-saving feature that was added in VB 2005 and expanded in
subsequent versions is the ability to add segments of code for a variety of
topics directly in the editor. You may wonder why this topic wasn't covered
earlier, but it was really necessary for you to understand the code that you
add to your program. Now that you understand the basic concepts, you will
find that many of your new tools and techniques come from looking at sam-
ple projects. Visual Studio includes many sample projects as well as code
snippets.

Code Snippets

(Code snippets are small samples of code that can show you how to accomplish
many programming tasks. The insert Snippet menu option is available on the
context menu (right-click) of the Editor window (Figure 14.5). When you select
a snippet type, the editor places the code right in your program, where you can
study it and/or modify and use it.

You can learn many useful techniques by opening snippets.

Sample Projects

Visual Studio includes many sample projects that you can use W leam new lech-
niques. From the Help menu. select Samples.

The walkthroughs in Help are another avenue for pursuing your study
of VB. These tutorials give step-by-step introduction to many techniques
and controls.
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Figure 14.5
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Multiple Document Interface

All of the projects so far have been single document interface (SDI). Using

SDI, each form in the project acts independently of the other forms. However, VB
also allows you to create a multiple document interface (MDI). For an exam-
ple of MDI, consider an application such as Microsoft Word 2003. Word has a
parent form (the main window) and child forms (each document window). You
can open multiple child windows, and you can maximize, minimize, restore. or
close each child window. which always stays within the boundaries of the parent
window. When you close the parent window, all child windows close automatically.
Figure 14.6 shows an MDI parent window with two open child windows.

With MDI, a parent and child relationship exists between the main form
and the child forms. One of the rules for MDI is that if a parent form closes, all
of its children leave with it. Pretty good rule. Another rule is that children can-
not wander out of the parent’s area: the child form always appears inside the
parent’s area.

VB allows you to have forms that act independently of each other. You may
have a parent form and several child forms and some forms that operate inde-
pendently. For example, a splash form likely should remain SDI.

One feature of MDI is that you can have several documents open at the same
time. The menu strip generally contains a Window menu that allows you to dis-
play a list of open windows and move from one active document to another.

Creating an MDI Project

You can make any form a parent. In fact, a form can be both a parent and a
child form (just as a person can be both a parent and a child). To make a form
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Fi.gure 14.6

The main form ts the parent and the smaller forms are the child forms in an MDI application.

il Farent

File  Display  Window

85 Chld On= Docyment ]

Toolbar buttons &= Child Two Document 1

Status bar

into a parent. simply change its IsMdiContainer property to True in the
Properties window of the designer. One project can have multiple child forms
and multiple parents.

Creating a child is almost as easy. Of course, your project must contain
more than one form. You make a form into a child window in code at run time.
You must declare a new variable for the form, instantiate it. set the child’s
MdiParent property to the current (parent) torm, and then show it.

3/18/2008 Pl 12:55:21 | |

Status bar labels

Private Sub ChildOneMenuItem_Click(ByVal sender As System.Object,

ByVal e As System.EventArgs) Handles ChildOneMenuItem.Click
' Display Child One form.

Dim AChildOneForm As New ChildOneForm
AChildOneForm.MdiParent = Me
AChildOneForm.Show()

End Sub

Our example application allows the user to display multiple child windows.
Theretore, the title bar of each child window should be unique. We can accom-
plish this by appending a number to the title bar before displaying the form. This
is very much like Microsoft Word, with its Document1, Document2, and so forth.

' Module-level declarations.
Dim ChildOneCountInteger As Integer

Private Sub ChildOneMenuItem_Click(Byval sender As System.Object,

ByVal e As System.EventArgs) Handles ChildOneMenuItem.Click
' Display Child One form.



C N A P TUER

Dim AChildOneForm As

New ChildOneForm

AChildOneForm.MdiParent = Me
ChildOneCountInteger += 1

AChildOneForm.Text =

"Child One Document " &

ChildOneCountInteger.ToString()

AChildOneForm.Show()
End Sub

Adding a Window Menu

A parent form should have a Window menu (Figure 14.7). The Window menu
lists the open child windows and allows the user to switch between windows
and arrange multiple child windows. Take a look at the Window menu in an ap-
plication such as Word or Excel. You will see a list of the open documents as

well as options for arranging the windows.
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Figunre 14.7
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After you create the menus for a MenuStrip control, you can make one of
the menus display the list of open child windows. Display the properties of the
MenuStrip (not a menu item) in the Properties window. Drop down the list for
the MdiWindowListltem property. which shows all of the menu items that
belong to the MenuStrip. and select WindowToolStripMenultem (Figure 14.8).

To actually arrange the windows requires a little code.

The Window menu in an MDI
application lists the open child
windows and allows the user to
select the arrangement of the
windows.

Fignre 14.8
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Layout Options

When several child windows are open, the windows may be arranged in several
different layouts: tiled vertically. tiled horizontally, or cascaded. You set the
type of layout in code with an argument of the LayoutMdi method.

Me.LayoutMdi(MdiLayout.TileHorizontal)

Set the MdiWindowListltem
property to make the Window
menu display the list of open
MDI child windows.
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You can use one of the three constants: TileHorizontal, TileVertical, and
Cascade.

Private Sub TileHorizontallyToolStripMenuItem Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles TileHorizontallyToolStripMenuItem.Click
' Arrange the child forms horizontally.

Me.LayoutMdi(MdilLayout.TileHorizontal)
End Sub

Private Sub TileVerticallyToolStripMenuItem Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles TileVerticallyToolStripMenuItem.Click
' Arrange the child forms vertically.

Me.lLayoutMdi (MdiLayout.TileVertical)
End Sub

Private Sub CascadeToolStripMenultem Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles CascadeToolStripMenultem.Click
' Cascade the child forms.

Me.lLayoutMdi(MdilLayout.Cascade)
End Sub

Toolbars and Status Bars

You can enhance the usability of your programs by adding features such as a
toolbar and/or status bar. You probably find that you use the toolbars in appli-
cations as an easy shortcut for menu items. Status bars normally appear at the
bottom of the screen to display information for the user.

To create a toolbar, you need a ToolStrip control and the images in Re-
sources to appear on the ToolStrip buttons.

Toolbars

You use the ToolStrip control (Figure 14.9) in the Menus & Toolbars tab of
the toolbox to create a ToolStrip object for your project. The new ToolStrip is a
container that does not yet contain any objects. After vou add the ToolStrip.
you can add several types of objects. The strip may contain ToolStripButtons,
ToolStripLabels. and several other types of objects.

Fignre 14.9

The ToolStrip and StatusStrip
controls in the toolbox.

4 Menus & Toolbars
Painter
ContextMenuStrip
MenuStrip
StatusStrip
ToolStrip

[ [T e m
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Sening Up the Buitons

The easiest way to set up buttons for a ToolStrip is to click on its Items property
in the Properties window. which opens the Items Collection Editor (Figure 14.10).
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Figare 14.10
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In the ToolStrips Items Collection Editor. you can drop down the list of
available types of ohjects (Figure 14.11). For now you will use only the button.
Click on the Add button. which adds a new ToolStripButton object to the
collection. Then you can set the properties of the new button, such as its
Name and ToolTipText properties. Make sure to give it a meaningful name. For
example, a button that displays the Summary Window might be called
Summary ToolStripButton, and one that displays the About box might be called
AboutToolStripButton.

You also can assign an image to the button’s Image property in the
Items Collection Editor window. To display only the image and no text, set
DisplayStyle to Image.

Note that with the ToolStrip selected. you can click Insert Standard Items
below the Properties window. You will get New., Open. Save, Print, Cut, Copy,
and Paste buttons with pictures added automatically. However, you must write
the code for each button yourself.

m

Coding for the ToolStrip

To code the actions for a ToolStrip button you can create a new event procedure
for the button click. However, since most buttons are actually shortcuts for
menu items. you normally only need to add your 'loolStrip Button.Click event to
the Handles clause for the menu event procedure.

¥ TIP

Set the ToolTipText property of each
ToolStrip button to aid the user in
case the meaning of each graphic is

not perfectly clear. =
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Figure 14.11

Drop down the list of available objects that can be added to the Items collection of a ToolStrip control.
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Private Sub DisplayChildOneMenuItem_Click(ByVal sender As System.Object,
Byval e As System.EventArgs) _
Handles DisplayChildOneMenulItem.Click, ChildOneToolStripButton.Click
' Display Child One form.

Dim AChildOneForm As New ChildOneForm
AChildOneForm.MdiParent = Me
ChildOneCountInteger += {1
AChildOneForm.Text = "Child One Document " &
ChildOneCountInteger.ToString()
AChildOneForm.Show()
End Sub

Status Bars

A status bar is usually located at the bottom of a form (refer to Figure 14.6). A
status bar displays information such as date, time, status of the Caps Lock or
Num Lock key. or error or informational messages. If you want a status bar on
your form, you need to take two steps: add a StatusStrip control (refer to
Figure 14.9) to your form and add ToolStripStatusLabel objects to the
StatusStrip.

Just as with ToolStrips, the easiest way to add items to the StatusStrip ob-
ject is to select its Items property in the Properties window to open the Items
Collection Editor. Click on the Add button to add a new ToolStripStatusLabel
object. Then set the properties of the ToolStripStatusLabel. including the ob-
ject’s Name and ToolTipText properties.



You can make the labels appear at the right end of the status bar, as in Fig-
ure 14.6, by setting the StatusStrip’s RightToLeft property to Yes. The default
is No. When you set RightToLeft to Yes. the labels will appear in the opposite
order that you define them.

Assigning Values 1o ToolSiripStaiusLabels
A ToolStripStatusLabel can hold text, such as the current date. the time. or er-
ror messages. You assign values to the Text property of labels at run time:

DateToolStripStatusLabel.Text = Now.ToShortDateString()
TimaToolStripStatusLabal LJaxt = Now.TuLongTimaStr‘ing()
Infor‘mationToolStripLabel .Text = "It's very late."

Displaying the Date and Time

You use the properties and methods of the DateTime strueture to retrieve
and format the current date and time. The Now property holds the system
date and time in a numeric format that can be used for calculations. You
can format the date and/or time for display using one of the following
methods: ToShortDateString, ToLongDateString, ToShortTimeString. or
ToLongTimeString. The actual display format of each method depends on the
local system settings.

You can zet the display value of status strip labels in any procedure: how-
ever, the display does not update automatically. Generally you will set initial
values in the Form_Load event procedure and use a Timer component to up-
date the time. Or you can skip the Form_Load event. figuring that in just one
second the timer will fire and the clock will update.

Private Sub ClockTimer_Tick(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles ClockTimer.Tick
' Update the date and time on the status bar.
' Interval = 1000 milliseconds (one second).

DateToolStripStatusLabel.Text = Now.ToShortDateString()
TimeToolStripStatuslabel.Text = Now.TolLongTimeString()
End Sub

Private Sub ParentForm Load(ByVal sender As Object,
ByVal e As System.EventArgs) Handles MyBase.Load
' Display the date and time in the status bar.

ClockTimer Tick(Sender, e)
End Sub

Dot forget w set the Enabled and Iuterval properties of your limer.

1. Write the statements to display AboutForm as a child form.
2. Assume that you have a ToolStrip called ToolStrip]1 that has buttons for
Exit and About. How are the buttons coded?

3. What steps are necessary to display the current time in a status strip la-

bel called CurrentTimeToolStripStatusLabel?

575
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Some Helpful Date Controls

There are many other controls in the toolbox. You may want to experiment with
some of them to see how they work. This section demonstrates two more con-

trols: the DateTimePicker and MonthCalendar controls.

The Calendar Controls

The DateTimePicker and the MonthCalendar controls (Figure 14.12) provide the
ability to display calendars on your form. One advantage of the DateTimePicker
is that it takes less screen space; it displays only the day and date unless the user
drops down the calendar. You can use either control to allow the user to select a
date, display the current date, or set a date in code and display the calendar with
that date showing.

Figure 14.12

The calendar controls: The DateTimePicker drops down a calendar when selected and shows the selected day and date when
not dropped down: the MonthCalendar control displays the calendar.

i #) Calendar Condrols | = s -&r

DateTimePicker [ Mordoy . August 02,2010 "% 4 Auguer, 2010 | MonthCalend

The DateTimePicker control contains a Value property for the date. When
the control initially displays. the Value is set to the current date. You can let the
user select a date and then use the Value property or you can assign a Date
value to the property.

The following example allows the user to enter a hirthdate in a text box. It
converts the text box entry in a Try/Catch in order to trap for illegal date
formats.

BirthdateDateTimePicker.Value = Convert.ToDateTime (BirthdateTextBox.Text)

This example program demonstrates the use of the calendar, date func-
tions. and some interesting features of Visual Basic. Figure 14.13 shows the
form for the project.
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Figure 14.13
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' [ Tecay:8/2/2010

'Program: Chapter 14 Calendar
'Programmer:  Bradley/Millspaugh
'Date: June 2010

'Deseription: Enters and tests a date, displays a calendar, and uses
3 Date functions.
‘Folder: Chi4Calendar

Public Class CalendarForm

Private Sub DisplayButton_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles DisplayButton.Click
' If the date is valid set the calendar and display.

Try
With BirthdateDateTimePicker
.Value = Convert.ToDateTime(BirthdateTextBox.Text)
.Visible = True
End With
Catch ex As Exception
MessageBox.Show(*Invalid Date")
BirthdateTextBox.Focus()
End Try
End Sub

Private Sub BirthdateDateTimePicker ValueChanged(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles BirthdateDateTimePicker,ValueChanged
' Calculate the age when the calendar value changes.
Dim YearsInteger As Integer

With BirthdateDateTimePicker.Value
' If birthday already passed this year.
If .DayOfYear <= Now.DayOfYear Then
YearsInteger = Now.Year — .Year
Else
' Birthday yet to come this year.
YearsInteger = Now.Year — .Year — 1
End If
End With
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If YearsInteger > 0 Then
AgeTextBox.Text = YearsInteger.ToString()
End If
End Sub

Private Sub ExitButton Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles ExitButton.Click
' Terminate the project.

Me.Close()
End Sub

Private Sub CalendarForm_Load(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles MyBase.lLoad
' Set the calendar to today’s date.

BirthdateDateTimePicker.Value = Today
End Sub
End Class

Notice the statements in the ValueChanged event procedure for the Date-
TimePicker. You can use all of the properties of the system time on the Value
property of the control.

YearsInteger = Now.Year — BirthdateDateTimePicker.Value.Year

You can see all of the methods and properties using Visual Studio’s
IntelliSense feature.

>

1. Write the code to assign the date from AppointmentDateTimePicker to
the variable AppointmentDateTime.
2. Use the IntelliSense feature or Help to list tive properties of the Value

property for a DateTimePicker control.
3. Which of the five properties listed in Question 2 are also available for
the Now property?

Displaying Web Pages on a Windows Form

You can add a WebBrowser control to a Windows Form and display Web
pages on the form. The toolbox includes a WebBrowser control (Figure 14.14).
The WebBrowser control can make your form resemble a browser window in
Internet Explorer, or you can use the control to display any HTML page. online
or offline. Note that you must have a live Internet connection to display Web
pages in the WebBrowser control.
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Figure 14.14

The Windows WebBrowser

control in the toolbox.

The WebBrowzer Conirol

When you add a WebBrowser control to an empty Windows Form, by default
the control is set to fill the entire form (Dock = Fill). You can add a ToolStrip
control to provide navigation. Some useful properties, methods, and events of
the WebBrowser control follow:

Url property

Set this property to a URL at design time or run time to navigate to the
entered page.

WebBrowseri.Url = New Uri("http://www.microsoft.com")

Navigate method Execute thiz method at run time to navigate to the desired page.

WebBrowseri.Navigate (New Uri("http://www.microsoft.com"))

DocumentCompleted event A page has finished loading. You can use this event to add the page to the

Items property of the combo box.
ToolStripComboBox1.Items.Add(WebBrowseri.Url)

DocumentTitleChanged event A page with a new title finished loading. Use this event to change the

form’s title bar to the Web page’s title.
Me.Text = WebBrowser{.DocumentTitle

DocumentTitle property Retrieves the title of the current Web page.

Notice the use of “Uri” in the preceding table. A Uniform Resource Identi-
fier (URI) is a Web address that is more generic than “URL”. The WebBrowser

control requires that all URLs be instances of the Uri class.

A WebBrowser Program

The following Windows program displays a Web page in a WebBrowser control.
The form has a ToolStrip control with a ToolStripComboBox and a ToolStrip-
Button to aid navigation. When the user enters a new URL in the text portion of
the combo box. he or she can either press Enter or click the Go button on the
toolbar. The ToolStripComboBox_KeyUp event procedure checks for the Enter
key, and the ToolStripButton_Click event procedure checks for a click on
the button. Figure 14.15 shows the completed Windows Form with a Web page

displaved.

The Program Code

'Program:
'Date:
'Description:
'Note:

1

Ch14WebBrowser

June 2010

Add Web browser to a Windows Form using the WebBrowser control.
The computer must have an established link to the Internet for
this program to work.
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Figure 14.15

This Windows Form displays a Web page in a WebBrowser control. A ToolStrip control contains a ToolStripComboBox item
and a ToolStripButton item.
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Public Class WebBrowserForm
Private Sub WebBrowseri_DocumentCompleted(ByVal sender As Object,

ByVal e As System.Windows.Forms.WebBrowserDocumentCompletedEventArgs
) Handles WebBrowseri.DocumentCompleted
' New document loaded. Add the URL to the combo box.

ToolStripComboBox1.Text = WebBrowseri.Url.ToString()

ToolStripComboBox1.Items.Add(ToolStripGomboBox1. Text)
End Sub

Private Sub WebBrowseri_DocumentTitleChanged(ByVal sender As Object,
ByVal e As System.EventArgs) Handles WebBrowseri.DocumentTitleChanged
' Change the form’s title bar when the document changes.

Me.Text = WebBrowseri.DocumentTitle
End Sub



Private Sub ToolStripButtoni Click(Byval sender As System.Object,

ByVal e As System.EventArgs) Handles ToolStripButtoni.Click
' Go button clicked; navigate to requested page.

Try

If Not ToolStripComboBox1.Text.ToUpper.StartsWith("HTTP://") Then
ToolStripComboBox1.Text = "HTTP://" & ToolStripComboBox1.Text

End If

' WebBrowseri.Navigate(New Uri(ToolStripComboBox1.Text))

WebBrowseri.Url = New Uri(ToolStripComboBox1.Text)
Catch

MessageBox.Show("Unable to locate the requested page.")

End Try
End Sub

Private Sub ToolStripComboBox1i_KeyUp(ByVal sender As Object,
ByVal e As System.Windows.Forms.KeyEventArgs
) Handles ToolStripComboBox1.KeyUp
' Check for Enter key and navigate to the requested URL.

If e.KeyCode = Keys.Enter Then
ToolStripButtoni Click(sender, e)
End If
End Sub
End Class

Checking for the Enter Key

You may have noticed a strange statement in the previous section:
If e.KeyCode = Keys.Enter Then

This statement checks to see if the key pressed is the Enter key.

As you learned earlier in this chapter, you can check for the key that the
user entered in a control’s KeyDown. KeyPress. or Keyllp event procedure. Rut
keystrokes that ordinarily cause an action to oceur, such as the Tab key and the
Enter key. generate only a KeyUp event.

The e argument of the KevUp event procedure is KeyEventArgs, which
has a KeyCode and a KeyData property. These properties hold a numeric
representation of the key pressed, but you can use the constants in the Keys
enumeration to call the keys by name. For example, the Enter key has
a KeyCode of 13. You can check for the Enter key with either of these
statements:

If e.KeyCode = 13 Then

1]

or

If e.KeyCode = Keys.Enter Then
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In the program in the previous section, the user is expected to type a URL
into the combo box and press Enter or click a button. To check for the Enter
key. you need to code the combo box’s KeyUp event procedure. Notice that the
line of code compares the event argument e with the desired Keys constant.

Private Sub ToolStripComboBoxi_KeyUp(ByVal sender As Object,
Byval e As System.Windows.Forms.KeyEventArgs
) Handles ToolStripComboBox1.KeyUp
' Check for Enter key and navigate to entered URL.

If e.KeyCode = Keys.Enter Then
ToolstripButtoni Click(sender, e)
End If
End Sub

XML Data Files i

More and more documents are being stored ags XML files. In Chapter 10 we
discussed XML as a part of database files. The same format is also used for
word processing and other types of office files.

There are many advantages to using XML rather than other file formats.
XML is a platform-independent format that is not tied to a specific language or
vendor. Because it is text based. you can view and edit the file contents with
text-edit tools. It is easy to make changes, such as adding fields. XML is Uni-
code compliant and can be used intemationally.

Nodes, Elements, and Attributes

The following section describes the terminology and structure of XML files us-
ing books.xml. a sample file from Microsoft that also is included in your Stu-
dentData folder. Here is a listing of books.xml for reference. The terminology
follows the file listing.

<?xml version='1.0'7>
<l-- This file represents a fragment of a book store inventory database -->
<bookstore>
<book genre="autobiography" publicationdate="1981" ISBN="1-861003-11-0">
<title>The Autobiography of Benjamin Franklin</title>
<author>
<first-name>Benjamin</first-name=>
<last-name>Franklin</last-name>
</author>
<price=8.99</price>
</book>
<hook genre="novel" publicationdate="{1987" ISBN="0-201-83361-2">
<title>The Confidence Man</title>
<author=>
<first-name>Herman</first-name>
<last-name>Melville</last-name>
</author>
<price>11.99</price>
</book>



<book genre="philosophy" publicationdate="1991" ISBN="1-861001-57-6">

<title>The Gorgias</title>
<author>
<name>Plato</name=>
</author>
<price=9.99</price>
</book>
</bookstore>

The first things you notice when looking at an XML file are the tags. The tags
delineate elements of the file. The basic structure is a tree, starting with the root
node (a file can have only one) and branching out in child nodes. A child also can
contain child nodes. Nodes that are at the same level are referred to as siblings.

Within a node there may be several different values assigned to attributes.
The value may be placed in either single quotes or double quotes. In the fol-
lowing line, genre, publicationdate. and ISBN are attributes.

<book genre="autobiography" publicationdate="1981" ISBN="1-861003-11-0">

Table 14.1 describes the elements in the books.xml file.
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XML File Terminology Table 14.1
Term Meaning Example from books.xml
€35 Start-tag and end-tag <price=</price=>
Element Contents within a set of tags. <title>The Gorgias</titles>
<author>
<name>Plato</name>
<[author=
Node A branch on the tree: the root node is the Root node <bookstore>
most outside with the child nodes inside. Child nodes <book=>
<title> and <author= are child nodes of <book>
Sibling Nodes at the same level. <title> and <author>
Attribute Name values embedded within an element; <book genre="autobiography"
the name of the atiribute is assigned a value publicationdate="1981" ISBN="1-861003-11-0'>
enclosed in either single or double quotes.
Text Value placed within tags. <first-name=Benjamin</first-name=
Comment Used for remarks only. <l-- This file represents a fragment of a
book store inventory database -->

For more information about XML and terminology. refer to the W3C rec-
ommendations. You can find recommendations at http://www.w3.org/TR/xml/

#sec-terminology.

VB Toels for Reading XML Files

VB includes some tools that simplify working with XML files. In this section

you will see XDocument objects. XElement objects, XML literals, and how to
use LINQ TO XML queries.
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Loading an XML File into an XDoeumem Object
You can use the Load method of an XDocument to read an XML file.

The XDocument.Load Method—General Forms

suniog
5

o

sajdruexsy

Dim Identifier = XDocument.Load(Filename)

Dim Identifier As XDocument = XDocument.Load(Filename)

For the Filename entry. you can specify a complete path or a URI; otherwise
the Load method looks in the current directory, which is bin\Debug in your VB
project.

Notice in the first format that the data type is not specified. The VB editor’s
type inference takes care of determining and assigning a strong data type, even
when Option Strict is turned on.

The XDocument.Load Method—Examples

Dim BookXDocument = XDocument.lLoad("books.xml")
Private CustomerXDocument As XDocument = XDocument.Load("C:\Data\customers.xml")

Dim InventoryDocument = XDocument.Load(CurDir() & "inventory.xml")

The third example uses the CurDir () method to specify the current directory.
You al=o can use System.I0.Directory.GetCurrentDirectory (), as you
have in previous programs.

The following Sub procedure displays the books.xml file in the Output win-
dow. which you can view with View/ Other Windows / Ouiput:

Private Sub ReadFileButton Click(Byval sender As System.Object,
ByVal e As System.EventArgs) Handles ReadFileButton.Click
' Read the XML file into an XDocument and display the file in
' the Output window.
Dim BookXDocument = XDocument.Load("books.xml")
Console.WritelLine(BookXDocument)
End Sub

Output

<l-- This file represents a fragment of a book store inventory database -->
<bookstore>
<book genre="autobiography"' publicationdate="1981" ISBN="1-861003-11-0">
<title>The Autobiography of Benjamin Franklin</title>
<author>
<first-namezBenjamin</first-name>
<last-name>Franklin</last-name>
<[author>
<price>8.99</price>
</book>
<book genre="novel" publicationdate="1967" ISBN="0-201-63361-2">
<title>The Confidence Man</title>
<author=>
<first-name=Herman</first-name=
<last-name>Melville</last-name>
</author>
<price>11.99</price>
</book>
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<book genre="philosophy" publicationdate="1991" ISBN="1-B61001-57-6">
<title>The Gorgias</title>
<author=>

<pame>Plato</name>

<fauthor=
<price>9.99</price>

</book>

</bookstore>

Loading an XML File inte an XElement Objeet

In addition to using an XDocument. you also can load an XML file into an
XElement object. The difterence between the two is that the XDocument con-
tains the information about the document from the top of the file, while the root
node is the first item in an XElement object.

Dim BookData = XElement.Load("books.xml")

Specifying XML Elements in VB

In VB you can specity the data elements in an XML file by name., referred to as
XML literals. VB uses a three-axis model to refer to the elements. The axes,
illustrated in Figure 14.16, represent child elements. atiributes. and descendants.

Figure 14.16

Child element The VB three-axis model for
Attribute referring to elements in an
XML document.

<book genre="autcbicgraphy" publicationdate="1981" Isﬂng:i;61003—11—0'>

=titl Butobiography of Benjamin Frankline/titlex

<authors

Descendant

<first-nameHenjamin/firet—ram=

<last-name in</last-na

</authors
<price=>8.99</price>

</bock>

Child Elements
To refer to a child axis member in an XML document, use ObjectName.
<ChildElementName>. Using the BookData XElement object from the previous
example, we can refer to the book child element as BookData.<book>.

A LINQ to XML query for the book element is written as:

Dim MyQuery = From book In BookData.<book>

Attribute Elements
The attributes for book are genre, publicationdate, and ISBN. To specify an at-
tribute, use the .@ notation. The following query accesses the [SBN attribute:

Dim MyQuery = From book In BookData.<book=>
Select book.@ISBN ' Gets a list of ISBN attributes.
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Descendant Elements

The third axis is descendant, such as title, author. and price in the book.xml
file. The notation that tells VB to search for a descendant is three dots. with the
attribute name enclosed in <> tag brackets.

Dim MyQuery = From book In BookData.<book>
Select book...<price>.Value ' Gets the price.

LINGQ Queries

You can use the axes notation on the In clause of LINQ as well as in the
Select clause.

Dim MyQuery = From book In BookData...<price>
Select book.vValue ' Gets the price.

LINQ ofters many operators bevond what we have covered up to this point.
The next two examples demonstrate Order By, which is used for sorting, and
where, which iz used for conditions.

' LING query that sorts by book title:

Dim MyQuery = From bookK In BookData.<hook>
Order By book...<title>.Value
Select booK...<title>,Value

' LINQ query that selects books with price > 10,
Dim MyQuery = From book In BookData.<book>
Where book...<price>.Value > 10
Select book...<title>.Value

LINQ to XML Program Examples

The following program reads the books.xml file. uses a LINQ to XML query.
and loads the resulting list of titles into a list box (Figure 14.17). Extra queries
are included but commented out to illustrate other queries.

Figure 14.17

The book titles from books.xml
are loaded into a list box using
LINGQ to XML and XML
literals.
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'Project: Chi4XmlLiterals

‘Programmer: Bradley/Millspaugh

'‘Date: June 2010

‘Description: Read titles from an xml file into a list box.

Public Class XmlListForm

Private Sub ReadFileButton_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles ReadFileButton.Click
' Read the XML file into an XDocument and display the file in
' the Output window.
' Dim BookXDocument = XDocument.Load("books.xml")
' Console.Writeline(BookXDocument)

Read the XML file into an XElement and display the file in
the Output window.

Dim BookData = XElement.lLoad("books.xml")
Console.WriteLine(BookData)

' Read the XML file into an XElement and use LINQ to query the data.
Dim BookData = XElement.Load("books.xml")
Dim MyQuery = From book In BookData.<book>

Select book...<title>.Value ' Gets the book titles.

'Dim MyQuery = From book In BookData.<book>
' Select book.@ISBN ' Gets a list of ISBN attributes

'Dim MyQuery = From book In BookData.Elements()
' Select book ' Gets entire node for each book.

‘Dim MyQuery = From book In BookData...<price>
' Select book.Value ' Gets the price.

'‘Dim MyQuery = From book In BookData.<book>
' Select book...<price>.Value 'Gets the price

‘Dim MyQuery = From book In BookData.<book>
' Select bookK...<author>.Value

'Dim MyQuery = From book In BookData.<book>
' Where book...<price>.Value > 10
' Select bookK...<title>.Value

'‘Dim MyQuery = From book In BookData.<book>
' order By book...<title>.Value
' Select booK...<title>.Value

TitleslListBox.DataSource = MyQuery.TolList
End Sub
End Class

Of course, you can select multiple fields and display in a control with mul-
tiple columns such as a DataGridView (Figure 14.18).
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Figure 14.18

——— Child, element. and attribute
e T RN o i o o

e = = o into a DataGridView using
P i W 5010 |BsS [ The Aunabiography of Beramin Frarkin LINQ to XML and XML literals.

?Hennan.h!eivilie .3-23153331-2 1 11.98 .The Coridence Man

L R 1 T L 1hé Gargiad
'‘Project: Chi4DataGridView
'Programmer: Bradley/Millspaugh
'Date: June 2010
’Description: Read book information from the books.xml file into a

data grid view.

Public Class BookForm
Private Sub BookForm Load(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles MyBase.lLoad
' Read the books.xml file from the current directory.

Dim BookData = XElement.Load("books.xml")

Dim MyQuery = From book In BookData.<book=>
Select book...<title>.Value, book...<author>.Value,
book. ..<price>.Value, book.@ISBN

BooksDataGridView.DataSource = MyQuery.ToList
BooksDataGridView.Columns(3).Width = 250
End Sub
End Class

Writing and Reading an XML File

You can write an XML file from a program using an XmlWriter object. The
XmlWriter has many methods that can write properly formed XML files, with
the elements and attributes identified by tags.

The following example replaces the text file from Ch11HandsOn with an XML
file. The program reads the XML file, loads the CoffeeComboBox when the form
loads. and gives the user the option of saving the list when the list has changed.

Only two procedures from Chl1HandsOn have changed: The Form_Load and
the SaveFlavorListToolStripMenultem_Click. Also, an Imports System.Xml
statement replaces the Imports System. IO statement.

Warning: The XmlWriter class is part of the .NET 3.5 and 4.0 platform. If
you used the Upgrade Wizard to upgrade an older version of the program, it
targets an older version of the platform. Begin a new project in Visual Studio
2010 to target .NET 4.0 when you want to use the XmIWriter.

The XML Version of the ComboBox Save and Read Program
Add an Imports statement to the top of the file:

Imports System.Xml



Load the ComboBox in the Form_Load event procedure:

Private Sub FlavorsForm_ Load(ByvVal sender As Object,
ByVal e As System.EventArgs) Handles Me.Load

' Load the items in the CoffeeComboBox list.

Dim ResponseDialogResult As DialogResult

Try
' Read the Xml file.
Dim FlavorFile As XElement = XElement.Load("Flavors.xml")
Dim FlavorQuery = From Flavor In FlavorfFile.<Flavor=>

Select Flavor.Value

For Each FlavorString As String In FlavorQuery
CoffeeComboBox.Items.Add(FlavorString)
Next
IsDirtyBoolean = False
Catch ex As Exception

' File missing.

ResponseDialogResult = MessageBox.Show("Create a new file?",
"File Not Found", MessageBoxButtons.YesNo,
MessageBoxIcon.Question)

If ResponseDialogResult = DialogResult.No Then

' Exit the program.
Me.CGlose()
End If
End Try
End Sub

Save the XML file in the Save menu item’s routine:

Private Sub SaveFlavorListToolStripMenuItem Click(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles SaveFlavorListToolStripMenuItem.Click
' Save the flavor list in an XML file.

Try
Dim AWriter As XmlWriter = XmlWriter.Create("Flavors.xml")
AWriter.WriteStartElement("Coffee")
For ItemIndex As Integer = 0 To CoffeeComboBox.Items.Count — 1
AWriter.WriteElementString("Flavor",
CoffeeComboBox. Items (ItemIndex).ToString)
Next ItemIndex
AWriter.WriteEndElement ()
AWriter.Flush()
Catch
MessageBox.Show("Unable to create the file.")
End Try
IsDirtyBoolean = False
End Sub
The XML File

The Flavors.xml file created by the program:

<?xml version="1.0" encoding="utf-8"7>

<Coffee>
<Flavor>Chocolate Almond</Flavor>
<Flavor>Espresso Roast</Flavor>
<Flavor=>Jamaica Blue Mountain</Flavor>
<Flavor=Kona Blend</Flavor>
<Flavor>Vanilla Nut</Flavor>

</Coffee>
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Windows Presentation Foundation (WPF)

One of the coolest new features in Visual Studio 2008 and 2010 is Windows
Presentation Foundation. WPF provides the ability to create richer user
interfaces for multiple platform development. Windows Vista and Windows 7
use WPF technology to bring a better multimedia experience to the operating
system. The designing capability of WPF is available in Visual Studio as well as
in the Microsoft Expression Studio, which consists of Expression Web, Expres-
sion Blend, Expression Design, and Expression Media. Microsoft Silverlight
(http://silverlight.net/) is a scaled-down version of WPF technology for a rich
Web-based interface and works with all leading browsers and on multiple plat-
forms. such as Macintosh. These products offer the ability to integrate vector-
based graphics, media. text, animation. and overlays into the Web interface.

When you create a Web page, there are essentially two different tasks: the
interface and the code that runs the application. Often the person or artist who
creates the interface is referred to as the designer. Making the page useful by
creating the logic for database connection and programming is done by a de-
veloper (programmer).

Expression Blend allows a Web page designer to create an interface that can
be turned over to a developer for adding the code. In Visual Studio, you may
have noticed that when you create a new project. there are templates fora WPF
application and for WPF Browser Applications (Figure 14.19).

Figure 14.19

You can use the WPF Application and WPF Browser Application templates to create applications in Visual Studio.

WPF Application template
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The user interface in WPF applications uses XAML (pronounced “zammel™)
code rather than HTML. XAML (Extensible Application Markup Language)
is an XML-based language that is much more interactive than the traditional
HTML. The term XBAP is used to refer to a XAML Browser Application that
rnuns in an Internet browser. You can check out some of the existing business
applications at http://blogs.msdn.com/chabrook/archive/2007/02/20/cool-wpt-
applications.aspx.

We can still write our programs in VB and Visual Studio or Visual Web De-
veloper to supplement the XAML interface. The new technology also allows us
to create hybrid applications. You can add WPF features to your Windows
Form applications, and the Windows controls that you have learned about can
be added to a WPF page.

We will examine both a Windows Form with WPF features and a WPF
application.

WPF Interoperability

Using WPF Interoperability you can use WPF controls in a Windows Form
application. The VB toolbox for a Windows project has a category for WPF In-
teroperability (Figure 14.20), The only control in the group that appears by de-
fault is the ElementHost. This control iz a container that allows you to add
other WPF controls to the Windows Form. Many WPF controls are available,
and the list continues to grow. View the list by right-clicking in the toolbox,
selecting Choose items, and then clicking on the WPF Components tab
(Figure 14.21). You do not need to add the controls to the toolbox, as you add
the controls at run time rather than design time.
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Figure 14.20

Toolbox

(= All Windows Forms

& Commen Controls

I Containers

[ Menus & Toolbars

| Data

» Components

i Printing

i Diglogs

4 WPF Interoperability
& Pointer
_spl ElzmentHost

= Reporting

b Visual Basic PowerPacks

i General

To use WPF Interoperabiltiy. you add the ElementHost control to a Windows
Form and then add the WPF controls in code. Your file must include an
Imports statement for System.Windows.Controls.

You may have noticed a control that allows a part of the page to show or be
hidden. This is a WPF control called an Expander. The Expander’s header
property indicates the words to display on the form: “More™ in Figure 14.22.
When the user clicks to expand the control, the value of the Content property
displays.

The toolbox for a Windows
Form application has an
ElementHost control in the
WPF Interoperability section,
which allows you to add WPF
controls to a Windows

application.
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Figure 14.21

See the list of available WPF controls on the WPF Components tab of the Choose Toolbox Items dialog box.

Chaose Toolbox ltems
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NET Compenent | COMG ert i WoEC 1
Heme Mamespece Assembly Name Diectony I‘ l
AccessText Systern.Windows,Controls FresentationFramencrk  Global Assen. |
1 ActivityDresignes System.Activities Presentztion  SystemoActivitiesPres..  Global Asss..
| AderneclElernentPlac,, System Windew:.Controls PresentationFramewerk  Global Asse..
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Figure 14.22

An Expander control on a Windows Form, using WPF Interoperability. When the user clicks on “More”, the additional
information displays.

Click on More to see the additional information
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Adding a WPF Control 1o a Windows Form—Siep-by-Step

In the following step-by-step exercise, you will place a WPF Expander control
on a Windows Form.

Set Up the Windows Projeet

STEP 1: Create a new Windows Forms application called Ch14WPFInterop.

STEP 2: Name the form WPFInteropForm, and set the Text property to
“lucluding a WPF Coutrol™.

STEP 3: Add an ElementHost control to the form, keeping the default name
ElementHost1.

Write the VB Code
STEP 1: In the Editor window, add an Imports statement to the top of the file:

Imports System.Windows.Controls

STEP 2: Add the following code in the Form_Load event procedure.

Private Sub WPFInteropForm_Load(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles MyBase.Load
Dim MoreExpander As New Expander

With MoreExpander

.Header = "More"

.Content = "Now you see additional information."
End With

ElementHosti.Child = MoreExpander
End Sub

Run the Program
STEP 1: Run the program. You can click on either the word “More™ or the
arrow icon to see the additional information.

Writing a WPF Applieation

To create a WPF application. you select a different template when you create a
new project (refer to Figure 14.19).

After creating a new project. examine the layout of the IDE. You will find that
it resembles the layout for an ASPNET application for creating a Web site. The
Document window is split, showing the XAML and the design (Figure 14.23).
Since you are not going to write in XAML. you can collapse the XAML screen; it
doesn’t really close: instead it appears as a tab at the bottom of the Design
window. You can control the size of the WPF form using the adjuster bar on the
lett of the Design window.
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Flg-nre 14.22

The IDE for a WPF Application. To design the user interface visually, close the XAML window.
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Click here to minimize the XAML window to a (ab/

Designing the layout of a WPF window is similar to a Web page—both
use flow layout, and you must take steps to place controls where you want
them. For Web pages. you probably use a table to lay out the controls on the
page. For a WPI window, you do not need to set up a table: if you wish you
can use the grid container that is automatically added to a new window. The
grid container displays with a blue border on the left and the top. If you place
your cursor inside the blue border. the mouse pointer changes to a cross-hair
(Figure 14.24), and you can click to set gridlines of whatever height and
width that you wish.
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Figure 14.24

Click in the blue borders to create grid lines in the grid container. You also can drag the grid lines to new locations and drag

them off the window to remove them.
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Next look at the toolbox. You will notice many familiar-sounding controls.
The controls have the same functionality and feel as the equivalent Windows
Form controls but have many extra properties.

You also will find that some of the terminology is different. WPF creates a
Window rather than a Form. There is no Text property: instead the window has
a Title property and the other controls have a Content property.

Creating a WPF Hello World Application—Step-by-Step

We will create a Hello World application to give you a brief overview of some of
the features of WPF.

Note: Although you can create this application in Windows XP, the great
effects do not appear. You need to be running in Windows Vista or Windows 7
to see the special effects.

Set Up the Projeet

STEP 1: Create a new project using the WPF Application template.

STEP 2: Click the down-arrow in the upper-right corner of the XAML window
to minimize it into a tab at the bottom of the Document window.

STEP 3: Make sure that “Window™ appears at the top of the Properties window
and change the Title to “A Hello World Example”. Note: If the prop-
erties do not appear in the Properties window, click on one of the Sort
buttons to make them display.

STEP 4: Save the project as Ch14WpfHelloWorld.
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Add Controls

STEP 1: Add a Label control from the All WPF Controls section of the toolbox.
Set the Name property to MessageLabel, which you set in a text box at
the top of the Properties window (Figure 14.25).
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Fisure 14.25

Set the Name property of controls in the text box at the top of the Properties window.
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Set the Name property in this text box /

STEP 2: Click on the AZ button in the Properties window to make sure that
the properties are sorted in alphabetic order. Then set the Border-
Thickness of the label to 3.

STEP 3: Drop down the list for BorderBrush. select the icon for a solid brush,
and select a color. You can use the evedropper icon to select a color
and make the color settings.

STEP 4: Delete the Contents property of the label.

STEP 5: Add two buttons, naming them DisplayButton and ExitButton. with
the Content property set to Display and Exit.

STEP 6: Select both button controls and select Hand from the Cursor property
drop-down list. Note that the Cursor drop-down list is not in alphabetic
order; you must search the list to find Hand.

Code the Buttons

STEP 1: Write the code for the Display button. You can double-click the control
to access the xaml.wvb Code Editor window. just as you do in a
Windows application.

Private Sub DisplayButton Click(Byval sender As Object,

ByVal e As System.Windows.RoutedEventArgs) Handles DisplayButton.Click

' Display Hello MWorld in the label.

Messagelabel.Content = "Hello World"
End Sub
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STEP 2: Wrile the code for the Exit button.

Private Sub ExitButton_Click(ByVal sender As System.Object,
ByVal e As System.Windows.RoutedEventArgs) Handles ExitButton.Click
' End the program.

Me.Close()
End Sub

STEP 3: Wrile the remarks at the top of the file.

'Program: Chl4WPFHelloWorld

'Programmer: Bradley/Millspaugh

'Date: June 2010

'Description: Display Hello World in a label.

Run the Program
As you move your cursor over the buttons, the color changes. Also notice the
cursor that we sel. You can easily add a ToolTip to the button. There is no need
to drag any extra components: each control already has a ToolTip property.
Problems? If you are running in Windows XP. you may receive an error
message that Option Strict is on and a conversion cannot be made. Double-
click the error message to open the MyWptExtension.vb file, seroll to the top of
the file, and add Option Strict Off. Then rerun the program.

The Rele of Expression Blend

Earlier we mentioned that the XAML code is the same for developers in Visual
Studio and for designers in Expression. The project that we just created could
be opened in Expression. for a designer to add even more dramatic features.
Check http://channel9.msdn.com for more information and instructive videos.

1. An ErrorProvider component can provide an icon and popup error message
next to the field that does not pass validation. Specify the text box and the
mesgage in the ErrorProvider SetError method.

2. A text box MaxLength property limits the number of characters the user is
allowed to enter into the control.

3. The CharacterCasing property of a text box can automatically convert user
input to uppercase or lowercase.

4. You can validate individual fields in the Validating event procedure for the
controls. The Validating event occurs when the user attempts to move the
focus to another control that has its CausesValidation property set to True.

5. VB code snippets are small samples of code that illustrate coding tech-
niques. You can add code snippets in the editor.

6. Visual Studio includes many sample programs and quick-start tutorials.

7. A multiple document interface (MDI) contains parent and child forms.

Closing the parent also closes all child forms. The child forms stay within
the bounds of the parent form.

FoN
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. To create an MDI parent form. set a form’s IsMdiContainer property to

True. To create a child form, instantiate a new form object and set its Mdi-
Parent property to the parent form in code.

. MDI applications generally have a Window menu. which displays a list of

open child windows and provides choices for arranging the child windows.

). To create a toolbar, add a ToolStrip control and add buttons to the Items

collection.

. A toolbar provides shortcuts to menu options.
. A status bar contains information for the user along the bottom of a form. Af-

ter adding a StatusStrip control to a form, add labels to its Items collection.

. The date can be assigned 1o the Text properly of a ToolStripStatusLabel

during the Form_Load event procedure, but the time display requires an
update routine using a Timer component,

. The DateTimePicker and MonthCalendar controls have accurate calendars

for displaying and inputting dates.

. The WebBrowser control provides the ability to display Web pages from a

Windows Form.

». You can check the e (KeyEventArgs) argument of a control’s KeyUp event

procedure to determine which key was pressed. The e.KeyCode and
e.KeyData properties hold a numeric code for the key. which you can
check using the constants in the Keys enumeration.

. XML files are used to store data as text identified by tags. The files are

platform independent and extremely flexible.

. XML files consist of nodes, elements. and attributes. Each file can have

one root node and many child nodes. Child nodes at the same level are

called siblings.

. Two objects that you can use to read an XML file are XDocument and

XElement. You can use a LINQ to XML query to select data elements us-
ing a three-axis model to specily the individual items. The axes are child
elements, atiribute elements. and descendent elements.

. You can save data into an XML file using an XmIWriter object, which in-

serts the correct tags into the file.

. Windows Presentation Foundation (WPF) can be used to create rich user

interfaces, such as those in Windows Vista and Windows 7.

. A WPF ugser interface is coded in XAML: a XAML browser application is

called XBAP.

. Using WPF Interoperability vou can add an ElementHost control and WPF

controls to a Windows Form. WPF controls are added to the ElementHost

at run time,
. WPF applications are similar to Web applications in that they are created
as two files: one {or the user interface and one for the programming logic.
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Review Questions

1. Explain how to use an ErrorProvider component when validating the value
in a text box.

2. What properties of a text box determine the number of characters a user
can enter and the case (upper or lower) of the input?

. What are code snippets? How might they be used?

What is meant by MDI?

. What are the advantages of having parent and child forms?

. What are the layouts available for arranging child windows?

. How can a child form be created? a parent form?

. What steps are necessary to create a toolbar and have its bultons execute
menu procedures?

9. What must be done to create a status bar? to display the current time on
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the status bar? to keep the time display current?

10. Describe two controls that you can use for displaying dates on a form.

11. What property is used to navigate to a Web page at design time using the
WebBrowser control? How is this task accomplished at run time?

12. What is the advantage of using XML files over other file types?

13. What is WPF? How does it apply to Windows applications?

Programming Exercises
14.1 Convert any of your earlier programs that use message boxes for error mes-
sages lo use an ErrorProvider component. Remove all error message boxes
from the program and display meaningful messages in the popup Error
Text.
14.2 Write an MDI project that is a simple text editor. Allow the user to open
multiple documents. each in a separate child form. For the text editor. use
one big TextBox control with its Multiline property set to True or a Rich-
TextBox control. Set the control’s Anchor property to all four edges so the
control fills its form.

The user should be able to load and save a file in each form. Use the
file handling that you leamed about in Chapter 11 and display the name
of the file in the form’s title bar.

Add a toolbar and a status bar to a previous project to provide shortcuts
to the menu items.
14.4 Add a toolbar and a status bar to the calendar program from this chapter.

14.

o
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14.5 Create an application for displaying movie listings. Add a WebBrowser
control that navigates to a page showing the movies.

14.6 Convert your text file project from Chapter 11 to use an XML file.

14.7 Write Project 1.5, the diner features of the day. as a WPF Application.
Add features for the buttons. Note that some of the features will not work
in WPF, such as keyboard access and printing.

Note: For help in basing a new project on an existing project, see “Basing a New Project on an Existing Project”™
in Chapter 5 or “Copy and Move Projects™ in Appendix C.

VE Mail Orvder I

Convert any of your earlier VB Mail Order programs Add a toolbar and a status bar to the project to
that use message boxes for error messages to use an  provide shortcuts to the menu items.

ErrorProvider component. Remove all error message

hoxes from the program and display meaningful mes-

sages in the popup Error Text.

VE Auto Center I

Convert any of your earlier VB Auto Center programs Add a toolbar and a status bar to the project to
that use message boxes for error messages o use an  provide shortcuts to the menu items.

ErrorProvider component. Remove all error message

boxes from the program and display meaningful mes-

sages in the popup Error Text.

Video Bonanza l

Convert any of your earlier Video Bonanza programs Add a toolbar and a status bar to the project to
that use message boxes for error messages to use an  provide shortcuts to the menu items.

ErrorProvider component. Remove all error message

boxes from the program and display meaningful mes-

sages in the popup Error Text.

Very Very Boards I

Convert any of your earlier Very Very Boards programs Add a toolbar and a status bar to the project to
that use message boxes for error messages lo use an  provide shortcuts to the menu items.

ErrorProvider component. Remove all error message

boxes from the program and display meaningful mes-

sages in the popup Error Text.
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Answers to Feedback (Questions

» Feedback 1.1

These exercises are designed to help users become familiar with the Help
systent. There are no “correct” answers,

» Feedback 2.1

Property Setting

Name IeonPictureBox
BorderStyle Fixed3D
SizeMode Stretchlmage
Visible True

» Feedback 2.2

1. With CompanyTextBox

.Clear()
.Focus()

End With

CustomerLabel.Clear()

OrderTextBox.Focus()

(a) Places a check in the check box.

(b) Radio button is selected.

{c) Makes the picture invisible.

(d) Makes the label appear sunken.

(e) Assigns the text value in CityTextBox.Text to the text value of
CityLabel. Text.

(f) Makes RedRadioButton usable; that is not dimmed.

» Feedback 3.1

=1 Oh LN ook L0 b

co

. The name is valid; however. the data type should be specified.

. Invalid. Identifiers cannot contain special characters such as “#".

. Invalid. An identifier cannot contain blank spaces.

. Invalid. Periods are used to separate items such as Object.Property.

. Invalid. Identifiers cannot contain embedded special characters such as “§”.
. Invalid. Sub is a reserved word.

. The name is valid: however. it does not indicate anything about what the

variable is used for.

. Invalid. Text is a property name and should not be used as a variable name.

Also, it does not specify a data type.

. The name is valid; however. the data type should be specified.
10.
11.
12.

Valid.
Valid.
Valid.
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) Feedback 3.2

Note: Answers may vary; make sure that the data type is included in each name.

1. (a) Dim HoursDecimal As Decimal

(b) Dim EmployeeNameString As String

(¢) Dim DepartmentNumberString As String
2. (a) Dim QuantityInteger As Integer

(b) Dim DescriptionString As String

(c) Dim PartNumberString As String

(d) Dim CostDecimal As Decimal

(e) Dim SellingPriceDecimal As Decimal

) Feedback 3.3

Note: Answers may vary; make sure the dala type is included in each name.

1. Private TotalPayrollDecimal As Decimal
Declared at the module level.

2. Const SALES_TAX_Decimal As Decimal = .080
Declared at the module level.

3. Private ParticipantCountInteger As Integer
Declared at the module level.

) Feedback 3.1

18

1

6

5

22
2048
22
38

o B Ll o

»> Feedback 3.5

1. (a) CountInteger = CountInteger + 5
(b) CountInteger += 5

2. (a) BalanceDecimal = BalanceDecimal — WithdrawalDecimal
(b) BalanceDecimal —= WithdrawalDecimal

3. (a) PriceDecimal = PriceDecimal * CountInteger
(b) PriceDecimal *= CountInteger
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Answers to Feedback Questions

) Feedback 3.6

1. AveragePayTextBox.Text = AveragePayDecimal.ToString("C")
$123.46

2. QuantityTextBox.Text = QuantityInteger.ToString()
176123

3. TotalTextBox.Text = TotalCollectedDecimal.ToString("N")

) Feedback 4.1

True
True
True
False
False
True
True
. False
True
True

SoEnopewe -

(o

) Feedback 4.2

FrogsRadioButton will be checked.
“It’s the toads and the polliwogs”
“It’s true”
If Integer.Parse(OrangesTextBox.Text) >
Integer.Parse(ApplesTextBox.Text) Then
MostTextBox.Text = "Oranges”
ElseIf Integer.Parse(ApplesTextBox.Text)
Integer.Parse(OrangesTextBox.Text) Then
MostTextBox.Text = "Apples”
Else
MostTextBox.Text = "They're equal”
End If
5. If BalanceDecimal > O Then
FundsCheckBox .Checked = True
BalanceDecimal = 0
CountInteger += 1
Else
FundsCheckBox.Checked = False
End If

- e

v
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» Feedback 4.3

1.

Select Case TempInteger
Case Is <= 32
CommentTextBox.Text = "Freezing"®
Case Is > 80
CommentTextBox.Text = "Hot"
Case Else
CommentTextBox.Text = "Moderate”
End Select

2. Select Case CountlInteger

Case 0

usssageaox.SHow('No items were entered.")
Case 1 To 10

MessageBox.Show("1 — 10 items were entered.")

Case 11 To 20
MessageBox.Show("11 — 20 items were entered.")
Case Else
MessageBox.Show("More than 20 items were entered.”)
End Select

» Feedback 5.1

1.

d

Funetion procedure: a value will be returned.
Private Function Average(ByVal ValueOnelnteger As Integer,
Byval ValueTwoInteger As Integer,
Byval ValueThreeInteger As Integer) As Integer
Note: ByVal is optional: the editor will add it for you.
Return (ValueOneInteger + ValueTwoInteger +ValueThreeInteger) /3
The answer appears on a Return statement or is assigned to the variable
with the same name as the function.

P Feedback 6.1

1.

Const FAT CALORIES Integer As Integer = 9

Declared at the module level.

Friend HighestNameString As String

Declared at the module level.

Friend Const COMPANY NAME_String As String = "Bab's Bowling Service"
Declared at the module level.

Friend TotalAmountDecimal As Decimal

Declared at the module level.
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5. Friend PersonCountInteger As Integer
Declared at the module level.

6. Dim TotalString As String
Declared at the local level.

) Feedback 7.1

1. Alphabetizes the items in a list box or combo box.
2. Stores the index number of the currently selected (highlighted) item: has a
value of 1 if nothing is selected.
3. Is a collection that holds the objects, usually text, of all list elements in a
list box or combe box.
4. Determines whether or not a combo box will also have a text box for user
input. It also determines whether or not the list will drop down.
5. Stores the number of elements in a list box or combo box.
6. Adds an element to a list at run time.
7. Adds an element to a list and inserts the element in the chosen position
(index).
8. Clears all elements from a list box or combo box.
9. Removes an element from the list by referring to its index.
10. Removes an element from a list by looking for a given string.

» Feedback 7.2

ItemFoundBoolean = False ' Set the initial value of the found switch to False.
ItemIndexInteger = 0 ' Initialize the counter for the item index.
' Loop through the items until the requested item is found
" or the end of the list is reached.
Do Until ItemFoundBoolean Or ItemIndexInteger = ItemsListBox.Items.Count
' Check if the text box entry matches the item in the list.
IT NewItemTextBox.Text =
ItemsListBox.Items(ItemIndexInteger).ToString() Then
ItemFoundBoolean = True ' Set the found switch to True.
Else 'Otherwise. ..
ItemIndexInteger += 1 ' Increment the counter for the item index.
End If
Loop

» Feedback 7.3

1. (a) There should not be a comma after the test value.
(b) The variable named on the Next statement must match the one on the
For statement. IndexInteger in this case.
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(¢) The item following the word For must be a variable, and the same vari-
able must be used on the Next statement. 4 is not a proper variable
name, and For is a reserved word.

(d) Valid.

(e} Valid.

{(f) This loop will never be executed: it needs to have a negative Step
argument.

(a) Will be executed 3 times; CountInteger will have an ending value of 4.

(b) Will be executed 4 times: CountInteger will have an ending value of 14.

(c) Will be executed 10 times; CountInteger will have an ending value of 0.

(d) Will be executed 7 times; CounterDecimal will have an ending value
of 6.5.

(e) Will never be executed because the starting value is already greater
than the test value: CountInteger will have an ending value of 5.

607

) Feedback 7.4

1.

=1

A component used to set up output for the printer. Add the component to
the form’s component tray at design time. Begin the printing process by ex-
ecuting the Print method of the component: the component’s PrintPage
event oceurs,

Starts the printing process. Belongs in the Click event procedure for the
Print button or menu item.

The PrintPage event is a callback that occurs once for each page to print.
The PrintPage event procedure contains all the logic for printing the page.
Sends a line of text to the graphics object. The DrawString method is used
in the PrintPage event procedure.

An argument passed to the PrintPage event procedure. Holds items of in-
formation such as the page margins.

MarginBounds. Left is one of the properties of the PrintPageEventArgs ar-
gument passed to the PrintPage event procedure. The property holds the
left margin and can be used to set the X coordinate to the left margin.

A component that allows the user to view the document in Print Preview.
The component is added to the component tray at design time. In the event
procedure where the user selects Print Preview. the print document is as-
signed to this component.

» Feedback 8.1

=

R gy s ke

Valid.

Valid.

Valid.

Invalid; beyond the range of the array.

Valid.

Invalid: negative number.

Gives a decimal number. but Visual Basic will round the fraction and use

that integer.
Valid.
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Feedback 8.2

1. Structure Student
Dim LastNameString As String
Dim FirstNameString As String
Dim StudentNumberString As String
Dim UnitsCompletedDecimal As Decimal
Dim GpaDecimal As Decimal
End Structure
Dim InfoStudent(99) As Student
3. Structure Project
Dim ProjectNameString As String
Dim FormNameString As String
Dim FolderNameString As String
End Structure
4. Dim MyProject As Project
5. Dim OurProjects(99) As Project

B

Feedback 8.3

1. Dim TemperatureDecimal(2, 4) As Decimal
2. For ColumnInteger = 0 To 4
TemperatureDecimal (0, Columninteger) = 0
Next ColumnInteger
3. For ColumnInteger = 0 To 4
TemperatureDecimal (1, ColumnInteger) = 75
Next ColumnInteger
4. For ColumnInteger = 0 To 4
TemperatureDecimal(2, ColumnInteger) = TemperatureDecimal(0, ColumnInteger) +
TemperatureDecimal(1, ColumnInteger)
Next ColumnInteger
5. For RowIndexInteger = 0 To 2
For ColumnlIndexInteger = 0 To 4
e.Graphics.DrawString(TemperatureDecimal (RowIndexInteger,
ColumnIndexInteger).ToString(), PrintFont, Brushes.Black,
PrintXSingle, PrintYSingle)
PrintXsingle += 200
Next ColumnIndexInteger

' Begin a new line.

PrintXSingle = e.MarginBounds.left

PrintYSingle += lineHeightSingle
Next RowIndexInteger
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) Feedback 8.4

A collection is a type of object used for storing multiple instances.
Collections are more sophisticated than arrays and define more methods
for data management.

Add().Clear()., RemoveAt (). Other possibilities from the table: Capacity.
Count, Contains, ContainsvValue, Item(). and Remove ().

P Feedback 9.1

1.

The .aspx file holds the specifications for the user interface that are used
by the server to render the page. The .aspx.vb file holds the Visual Basic
code that you write to respond to events.

Right-click on the .aspx file or on the page in the Document window and
select View in Browser.

Web server controls do not directly correspond to HTML controls but are
rendered differently for different browsers in order to achieve the desired
look and feel. You cannot write any server-side programming logic for
HTML controls. As you submit forms to the server, any HTML controls
pass to the server and back as static text. You might want to use HTML
controls if you have existing HTML pages that are working and you want to
convert to ASPNET for additional capabilities.

» Feedback 9.2

1.

2.

Manually move to the bottom of the page using the Enter key or create a
table and add the button to a cell. Absolute positioning could also be used.
An HTML control doesn’t need any server-side programming. The Web
server Table control is generally used when you want to write code to add
rows. columns, or controls at run time.

Store images in the Web site folder.

» Feedback 9.3

Iy
2.

The NavigateUrl property.
Add a HyperLink control to both pages. Set the NavigateUrl of each to
point to the other page.

» Feedback 9.4

Attach a RequiredFieldValidator control so that the field cannot be left blank.
Attach a RangeValidator to check if the input falls within the specified range
by setting the MinimumValue = 0 and the MaximumValue = 1000. Set the
RangeValidator Type property to Integer, to validate that the entry can be con-
verted to a numeric integer.
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) Feedback 9.5

The Page_Load event occurs and the page is redisplayed for every round-trip
to the server. I{ you have initialization code in the Page_Load event procedure,
you don’t want to perform the initialization each time the procedure executes.

) Feedback 10.1

1

The file is the database.

The table contains the rows and columns. which hold the information about
your friends.

Each row/record contains information about an individual friend.

A column or field contains an element of data, such as the name or phone
number.

The key field is the field used to organize the file: it contains a unique value
that identifies a particular record, for example, the telephone number field.
XML is stored as text, which can pass through Internet firewalls and can be
edited using any text editor.

) Feedback 10.2

The binding source object creates a link between the original data source and
the program. The table adapter passes information back and forth between the
data source and the dataset. The dataset holds a copy of the data retrieved from
the data source and is used in your program to access the data, either field by
field (for labels and texi boxes) or by connecting it to a grid.

» Feedback 10.3

2.

The drop-down list in the Data Sources window allows you to select Data-
GridView or Details view.

In the Data Sources window. select Details on the smart tag and drag the
table to the form. To change to a label. open the smart tag on the text box
and select Label.

Set the DataSource property of the combo box to the binding source used
by the other controls. Set the DisplavMember property to the data field to
display in the combo box.

To sort the list. modify the SQL SELECT statement used by the table
adapter to include an Order By clause.
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) Feedback 10.4

1.

2

3.

Language integrated query; allows the programmer to write queries in the
program code.

LINQ can be used to query databases, XML files, or any data defined as an
object.

The VB compiler supplies (or infers) the data type for a variable that does
not have a type declared.

» Feedback 11.1

ro

Dim InventoryStreamWriter As New StreamWriter("Inventory.txt")
InventoryStreamiriter.WritelLine(DescriptionTextBox.Text)
The declaration for the StreamReader object needs to be in a Try/Catch
block in case the file does not exist. The declaration for the StreamWriter
object does not need to be in a Try/Catch block because, in this case. the
program is generating a file, not trying to locate one; however. if you are us-
ing a full qualifying pathname. then you should put the StreamWriter dec-
laration in a Try/Catch block.

If InventoryStreamReader.Peek <> —1 Then
DescriptionLabel.Text = InventoryStreamReader.ReadLine()
ProductNumberLabel.Text = InventoryStreamReader.ReadLine()

End If

) Feedback 11.2

1.
2.
&

Text Files (*.txt)|*.txt
OpenFileDialogi.InitialDirectory = Directory.GetCurrentDirectory()
If PhoneStreamiWriter IsNot Nothing Then
PhoneStreamWriter.Close()
End Tf

) Feedback 11.3

1.

With NamesListBox
For IndexInteger As Integer = 0 To .Items.Count — 1
NamesStreamWriter.WriteLine(.Items(IndexInteger))
Next IndexInteger
End With
The above code should be placed in a Save procedure that should be called
from the form’s FormClosing event procedure.
Try
Dim NamesStreamReader As New StreamReader("Names.txt")
Do Until NamesStreamReader.Peek = —i
NamesListBox.Items.Add(NamesStreamReader.ReadlLine())
Loop
NamesStreamReader.Glose()
Catch
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) Feedback 12.1

1. An object is an instance of a class. A class defines an item type (like the
cookie cutter defines the shape), whereas the object is an actual instance
of the class (as the cookie made from the cookie cutter).
TheProduct is an object, an instance of the Product class.
3. The numeric value of QuantityTextBox is assigned to the Quantity property
of TheProduct.
4. Private LastNameString As String
Private FirstNameString As String
Private StudentIDNumberString As String
Private GpaDecimal As Decimal
These statements appear at the module level.
5. Property LastName() As String
Get
Return LastNameString
End Get
Set(Byval value As String)
LastNameString = value
End Set
End Property
6. ReadOnly Property GPA() As Decimal
Get
Return GpaDecimal
End Get
End Property

&

» Feedback 13.1

1. Dim xInteger As Integer
Dim yInteger As Integer
yInteger = Convert.ToInt32(Me.Height)
xInteger = Convert.ToInt32(Me.Width / 2)
e.Graphics.DrawLine(Pens.Green, xInteger, 0, xInteger, yInteger)
e.Graphics.DrawEllipse(Pens.Green, xInteger, yInteger, 100F, 100F)
€.Graphics.DrawEllipse(Pens.Blue, xInteger + 25, yInteger + 25, 50F, 50F)
3. Dim FirstPoint As New Point(20, 20)
Dim SecondPoint As New Point (100, 100)
Dim ThirdPoint As New Point (200, 50)
e.Graphics.DrawLine(Pens.Green, FirstPoint, SecondPoint)
e.Graphics.DrawLine(Pens.Green, SecondPoint, ThirdPoint)
e.Graphics.DrawLine(Pens.Green, ThirdPoint, FirstPoint)

t
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» Feedback 13.2

1. Static xInteger As Integer = CommandButton.Left — 10
Static ylInteger As Integer = CommandButton.Top
Static WidthInteger As Integer = CommandButton.Width
Static HeightInteger As Integer = CommandButton.Height
CommandButton.SetBounds(xInteger, yInteger, WidthInteger, HeightInteger)
or
With CommandButton

.SetBounds(.Left — 10, .Top, .Width, .Height)

End With

2. Alitile less than half a second.

3. The Tick event fires each time the specified interval has elapsed.

» Feedback 13.3

1. Private Sub TaskListBox_DragEnter(ByVal sender As Object,
ByVal e As System.Windows.Forms.DragEventArgs
) Handles TaskListBox.DragEnter
' Set the desired DragDrop effect.
e.Effect = DragDropEffects.Copy
End Sub
2. Private Sub TaskListBox_DragDrop(ByVal sender As Object,
ByVal e As System.Windows.Forms.DragEventArgs
) Handles TaskListBox.DragDrop
' Add the item to the list box.

TaskListBox.Items.Add(e.Data.GetData(DataFormats.Text).ToString()
TaskTextBox.Clear()
End Sub

) Feedback 14.1

1. When the code is placed inside a Catch block. it will place an icon next to
the QuantityTexiBox control when the user inputs invalid data. The mes-
sage appears as a ToolTip when the user places the pointer over the icon.
2. The MaxLength and CharacterCasing properties.
®  MaxLength: Sets a maximum number of characters that may be entered
into a text box. A beep occurs if the user attempts to exceed the
maximum.

o CharacterCasing: Automatically converts data entry to uppercase,
lowercase. or normal.

3. With field-level validation the user is notified of an error as the focus
leaves a field. rather than waiting until a butten’s Click event occurs.
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» Feedback 14.2

1. Dim AboutChildForm As New AboutForm()

AboutChildForm.MdiParent = Me

AboutChildForm.Show()

Add an event to the Handles clause for the Exit and About menu items.

3. Add atimer component; set the Interval property and include the following
statement in the timer’s Tick event procedure and the Form_load event
procedure.

&

currentTimeToolStripStatusLabel.Text = Now.TolLongTimeString()

» Feedback 14.3

1. AppointmentDateTime = AppointmentDateTimePicker.Value
2. Hour: Millisecond: Minute: Second: Month; Day: Year: Now
3. All of the above properties are available for the Now property.
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Visual Basic and the .NET Framework include many functions and methods
that you can use in your projects. This appendix introduces some functions and
methods for handling dates, for performing financial calculations and mathe-
matical operations, for converting between data types, and for performing string
operations.

Working with Dates

Chapter 14 has a section introducing dates and the Calendar control. You can
use the date functions and the methods of the DateTime structure to retrieve the
system date, break down a date into component parts, test whether the contents
of a field are compatible with the Date data type, and convert other data types
to a Date.

The DateTime Siructure

When you declare a variable of Date data type in VB. the NET Common Lan-
guage Runtime uses the DateTime structure, which has an extensive list of
properties and methods. You can use the shared members of the DateTime
structure (identified by a yellow S in the MSDN Help lists) without declaring an
instance of Date or DateTime. For example, to use the Now property:

TodayDateTime = Now

Following is a partial list of some useful properties and methods of the
DateTime structure:

Property or Method Purpose

Add Add the specified number to an instance of a date/time.
Variations include AddDays, AddHours,
AddMilliseconds. AddMinutes. AddMonths.
AddSeconds. AddTicks, and AddYears.

Date Date component.

Day Integer day of month: 1-31

DayOfWeek Integer day;: Enum expression for each day in the form of
Day0fWeek Sunday.

DayOfYear Integer day; 1-366

Hour Integer hour: 0-23

Minute Integer minutes; 0-59

Second Integer seconds; 0-59

Month Integer month; 1 = January.

Now Retrieve system date and time.

Dates, Fi il Cilciiali

M ith,

and Siring Operations
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Property or Method Purpose

Subtract Finds the difference between date/time values: returns a
TimeSpan object.

Today Retrieve system date.

Year Year component.

ToLongDateString Date formatted as long date.

(U.5. defanlt: Wednesday, May 04, 2005)

ToLongTimeString Date formatted as long time.
(U.5. default: 12:00:00 AM)

ToShortDateSt r‘ing Date formatted as short date.
(U.5. default: 5/4/2005)

ToShortTimeString Date formatted as short time.
(U.8. default: 12:00 AM)

Retrieving the System Date and Time

You can retrieve the system date and time from your computer’s clock using the
Now property or the Today property. Now retrieves both the date and time:
'loday retrieves only the date.

Examples

Dim DateAndTimeDate As Date
DateAndTimeDate = Now

Dim TodaysDate As Date = Today
To display the values formatted:

DateAndTimeTextBox.Text = DateAndTimeDate.ToLongDateString()
DateTextBox.Text = TodaysDate.ToShortDateString()
NowTextBox.Text = Now.ToShortDateString()

In addition to the date formatting methods, you also can format dates and
times with the ToString method by using an appropriate format specifier. The
table below lists some of the format specifiers. See “Date and Time Format
Strings” in MSDN for a complete list. The actual format depends on the local

format for the system.

Formal Specifier Description Example for U.8. Defanlt Setting
d Short date pattern 5/5/2008

D Long date pattern Thursday, May 5. 2008

t Short time pattern 12:00 AM

ik Long time pattern 12:00:00 AM

{ Full date/time (short) Thursday, May 05, 2008 12:00 AM

F Full date/time (long) Thursday, May 05, 2008 12:00:00 AM
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Examples of formatting using ToString:

DateAndTimeTextBox.Text = DateAndTimeDate.ToString("D")
TodayTextBox.Text = Today.ToString("d")

User-Defined Date Formatting
Visual Basic provides formal characters thal you can use to create custom for-
matting for dates. Note that the format characters are case sensitive.

Charaeter Purpose

! Separator; the actual character to print is determined by the
date separator specified for your locale.

d Day; displays without o leading zeva.

dd Days displays-witla Jeading sens.

ddd Day; uses a three-letter abbreviation for the day, such as Mon
for Monday.

dddd s el sk nn Miaedas

M Month; displays without a leading zero.

MM Month; displays with a leading zero.

MMM Month: uses a three-letter abbreviation for the month name,
Sich e Tuis Toe Ty

MMMM Morith; spelled out, such as January,

y Year; displavs as two characters without a leading zero.

vy Year; displays as two characters with a leading zero.

YYY or YYYY Your; displays as four characters,

Examples using January 1., 2008:

Format Result
M/d/yy 1/1/08

MM/ dd/yy 01/01/08
MMMM d, yyyy January 1. 2008

Daite Variables

The Date data type may hold values of many forms that represent a date. Ex-
amples could be May 25. 2010, 5/25/10. or 5-25-2010. When you assign a lit-
eral value to a Date variable, enclose it in # signs:

Dim TheDate As Date
TheDate = #5/25/2010#

Dates, Financiad Caleulations, Mathematics,
and Siring Operations
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Converting Values to a Date Format

If you want to store values in a Date data type, you need to convert the value to
a Date type. The Date.Parse method and the Convert.ToDateTime method
convert a value to Date type but throw an exception if they are unable to create
a valid date from the argument. Use a Try block to make sure you have a valid
date value and catch the exception.

Try

TheDate = Date.Parse(DateTextBox.Text)
Catch

MessageBox.Show("Invalid date.")
End Try

Finding the Difference between Dates

You can use the Subtract method to find the difference between two Date ob-
jects. The result is in the format of days. hours. minutes. and seconds. Perhaps
you only want the number of days between two dates. The .NET Framework in-
cludes the TimeSpan class that stores the time differences with the properties
that you need.

Dim EnteredDate As Date

EnteredDate = Date.Parse(DateTextBox.Text)
Dim DaysTimeSpan As TimeSpan = EnteredDate.Subtract(Today)
DateDifferenceTextBox.Text = DaysTimeSpan.Days.ToString()

The user enters a date into a text box. That Date object uses its Subtract
method to compare o today’s date.

A similar Add method allows you to set a date at a specified time in the
future.

Dim NextWeekDate As Date

' Add methods require Double arguments.
NextWeekDate = Today.AddDays (7D)
NextWeekTextBox.Text = “Next week is: " & NextWeekDate.ToString("D")

Checking for the Day of the Week

Somelimes a program may need to check for the day of the week. Mavbe you
have a set day for a meeting or perhaps the rates differ on weekends compared
to weekdays.

If EnteredDate.DayOfWeek = DayOfWeek.Saturday Or
EnteredDate.Day0fWeek = DayOfWeek.Sunday Then
WeekendCheckBox.Checked = True
Else
WeekendCheckBox.Checked = False
End If
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Financial Functions

Visual Basic provides functions for many types of financial and accounting cal-
culations, such as payment amount, depreciation, future value, and present
value. When you use these functions, you eliminate the need to know and code
the actual formulas yourself. Each financial function retums a value that you
can assign to a variable, or to a property of a control. The functions belong to
the Microsoft.Visual Basic Financial module namespace.

Category Purpose Function
Depreciation Double-declining balance. DDB
Straight line. SLN
Sum-of-the-years" digits. SYD
Payments Payment. Pmt
Interest payment. IPmt
Principal payment. PPmt
Beturn Internal rate of returm. IRR
Rate of return when payments and MIRR
receipts are st different rates.
Rate Interest rate. Rate
Future value Future value of an annuity. Fv
Pregent value Present value. PV
Present value when values NPV
are nol constanl.
Number of periods Number of periods for an annuity, NPer
{Number of payments)

You must supply each function with the necessary arguments. You specify
the name of the function. (ollowed hy parentheses that enclose the arguments,

IntelliSense helps you type the arguments of functions. When you type the
parentheses. the arguments appear in order. The one to be entered next is in
bold. The order of the arguments is imporiant because the function uses the
values in the formula based on their position in the argument list. For example,
the following Pmt function has three argumenis: the interest rate. the number of
periods. and the amount of the loan. If you supply the values in a different or-
der, the Pmt function will calculate with the wrong numbers.

The Pmi Funection

You can use the Pmt function to find the amount of each payment on a loan if
the interest rate, the number of periods. and the amount borrowed are known.
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The Pan Function—General Form

Pmt(InterestRatePerPeriod, NumberOfPeriods, AmountOfLoan)

The interest rate must be specified as Double and adjusted to the interest rate
per period. For example, if the loan is made with an annual rate of 12 percent
and monthly payments, the interest rate must be converted to the monthly rate
of 1 percent, Convert the annual rate to the monthly rate by dividing by the
number of months in a year (Annual Percentage Rate / 12).

The number of periods for the loan is the total number of payments. If you
want to know the monthly payment for a five-year loan. you must convert the
number of years to the number of months. Multiply the number of years by 12
months per year (NumberOfYears * 12),

The Pmt function requires Double arguments and returns a Double value.

The Put Funetion—Example

MonthlyRateDouble = Double.Parse(RateTextBox.Text) [/ 12
MonthsDouble = Double.Parse(YearsTextBox.Text) * 12
AmountDouble = Double.Parse(AmountTextBox.Text)
MonthlyPaymentDouble = -Pmt(MonthlyRateDouble, MonthsDouble, AmountDouble)
MonthlyPaymentTextBox.Text = MonthlyPaymentDouble.ToString()
Catch
MessageBox.Show("Invalid data.")
End Try

g Try
T

Notice in the example that the fields used in the payment function are from text
boxes that the user can enter, and the answer is displayed formatted in a text box.

Also notice the minus sign when using the Pmt function. When an amount
is borrowed or payments made, that is considered a negative amount. You need
the minus sign to reverse the sign and make a positive answer.

The Rate Funciion

You can use the Rate function to determine the interest rate per period when
the number of periods. the payment per period, and the original amount of the
loan are known.

The Rate Funetion—General Form

]
L)

Rate (NumberOfPeriods, PaymentPerPeriod, LoanAmount)

The Rate function requires Double arguments and returns a Double value.
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The Rate Function—Example

Try
MonthsDouble = Double.Parse(YearsTextBox.Text) * 12
PaymentDouble = Double.Parse(PaymentTextBox.Text)
AmountDouble = Double.Parse(LoanAmountTextBox.Text)
PeriodicRateDouble = Rate(MonthsDouble, -PaymentDouble. AmountDouble)
AnnualRateDouble = PeriodicRateDouble * 12
YearlyRateTextBox.Text = AnnualRateDouble.ToString("P")
Catch
MessageBox.Show("Invalid data.")
End Try

Notice that the Rate function, like the Pmt function, needs a minus sign for the
pavment amount to produce a positive result.

Funetions to Caleulate Depreciation

If you need to calculate the depreciation of an asset in a business, Visual Basic
provides three functions: the double-declining-balance (DDB) method, the
straight-line (SLN) method, and the sum-of-the-years™ digits (SYD) method.

The DDB function calculates the depreciation for a specific period within
the life of the asset, using the double-declining-balance method formula. Ouce
again, you do not need to know the formula but only in what order to enter the
arguments. Incidentally, the salvage value is the value of the item when it is
worm out.

The DDB (Double-Deelining-Balanese) Funetion—General Form

DDB(OriginalCost, SalvageValue, LifeOfTheAsset, Period)

The DDB function returns a Double value and requires Double arguments.

The DDB Funetion—Example

CostDouble = Double.Parse(CostTextBox.Text)
SalvageDouble = Double.Parse(SalvageTextBox.Text)
YearsDouble = Double.Parse(YearsTextBox.Text)

PeriodDouble = Double.Parse(PeriodTextBox.Taxt)
DepreciationTextBox.Text = DDB(CostDouble, SalvageDouble, YearsDouble,
PeriodDouble) .ToString("C")

The other financial functions work in a similar manner. You can use Help to
find the argument list, an explanation, and an example.

Mathematical Functions

In Visual Studio, the mathematical functions are included as methods in the
System.Math class. To use the methods, you must either import System.Math or
refer to each method with the Math namespace.
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For example. to use the Abs (absolute value) method. you can use either of

these techniques:

AnswerDouble = Math.Abs(ArgumentDouble)

or

' At the top of the file.
Imports System.Math

' In a procedure.
AnswerDouble =

Abs (ArgumentDouble)

A few functions are not methods of the Math class but are Visual Basic

functions. These functions, such as Fix and Int, cannot specify the Math

namespace.

A good way to see the list of math functions is to type “Math.” in the Edi-
tor; IntelliSense will pop up with the complete list. The following table presents
a partial list of the Math methods:

Max(x1, x2)

The larger of the two arguments.

Overloaded: All types allowed.
Both arguments must be the

Method Returns Argumeni Data Type Return Data Type
Abs(x) The absolute value of x. Overloaded: All numeric Return matches
el =xifx=0 types allowed. argument type.
el = —xifx =0
Atan(x) The angle in radians whose tangent is x. Double Double
Cos{x) The cosine of x where x is in radians. Double Double
Exp{x) The value of e raised to the power of x. Double Double
Log(x) The natural logarithm of %, where x = 0. Double Double

Return matches
argument type.

same type.
M'm(xi 3 x2) The smaller of the two arguments. Overloaded: All types allowed. Return matches
Both arguments must be the argument type.
same type.
Pow(x1, x2) The value of xI raised to the power of x2. Double Double
Round (x) The rounded value of x. rounded to the Overloaded: Double or Decimal: Return matches
Round (x, specified number of decimal positions. Integer DecimalPlaces argument type.
DecimalPlaces) Note: .5 rounds to the nearest even
number.

sign(x) The sign of x. Overloaded: All numeric Return matches
=“1dx=0 types allowed argument type.
Oifx=0
lifx>0

Sin{x) The sine of x where x is in radians. Double Double

Sqrt(x) The square root of x where x must be = 0. Double Double

Tan(x) The tangent of x where x is in radians. Double Double
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Here are some useful VB mathematical functions:

Argument Return
Funetion Heturns Data Type Data Type
Fix(x) The integer portion of x (truncated). Any numsric Integer
expression,
Int(x) The largest integer = x. Any numsric Integer
expression.
Rnd() A random number in the range 01 Single
(exclusive),

Working with String

Visual Basic provides many methods for working with text strings. Although
several of the methods are covered in this text. many more are available.

Strings in Visual Studio are immutable, which means that once a string is
created. it cannot be changed. Although many programs in this text seem to
modify a string, actually a new string is created and the old string is discarded.

For string handling, you can use any of the many methods of the String
class. You also can use the StringBuilder class, which is more efficient if you
are building or extensively modifying strings, since the string can be changed
in memory. In other words, a StringBuilder is mutable (changeable) and a String
is immutable.

Following is a partial list of the properties and methods in the String class.
For shared methods. you don’t need to specity a String instance; for nonshared
methods, you must attach the method to the String instance. Examples of
shared methods and nonshared methods follow:

Shared Method

If Compare(AString, BString) > 0 Then
' Code to execute if true.

Nonshared Method

If AString.EndsWith("ed") Then
' Code to execute if true.

Dates, Financinl Calewlations, Mathematics,
and String Operations

Method Returns
Compare(AString, BString) Integer:
{Shared) Negative if AString < BString

Zero if AString = BString
Positive if AString > BSiring
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Method

Compare(AString, B8String, IgnoreCaseBoolean)
(Shared)

Returns

Case insensitive if [gnoreCaseBoolean is True.
Integer:

Negative if AString < BString

Zero if AString = BSiring

Positive if AString = BString

Compare(AString, StartAString, O0String,
StartBString, LengthInteger)
{Shared)

Compiare substringss start position indicates beginoing
character to compare for a length of Length Integer.
Integer:

Negative if AString < BString

Zero if AString = BString

Positive if AString > BString

Compare(AString, StartAString, BString,
StartBString, LengthInteger, IgnoreCaseBoolean)
(Shared)

Case insensitive if JgnoreCaseBoolean is True.
Compare substrings: start position indicates beginning
character to compare for a leng!h of Lengthfnteger.
Integer:

Negative if AString < BString

Zero if AString = BString

Positive if AString = BString

EndsWith (AnyString) Boolean. True if the String instance ends with AnyString.
Case sensitive.

Equals(AnyString) Boolean. True if the String instance has the same value as
AnyString.
Case sensitive.

IndexOf (AnyString) Integer. Index position in String instance that AnyString

is found,
Positive: String found at this position.
Negative: String not found.

IndexOf (AnyString, StartPositionInteger)

Integer. Index position in String instance that AnyString
is found, starting at StartPositionInteger.

Positive: String found at this position.

Negative: String not found.

IndexOf (AnyString, StartPositionInteger,
NumbercharactersInteger)

Integer. Index position in String instance that anyString
is found. starting at StartPositionInteger, for a length of
NumberCharactersInteger.

Positive: String found at this position.

Negative: String not found.

Insert(StartIndexInteger, AnyString)

New string with AnyString inserted in the String instance.
beginning at StartIndexinteger.

LastIndexOf (AnyString)

Integer. Index position of AnyString within String
instance, searching from the right end.

LastIndexOf (AnyString, StartPositionInteger)

Integer. Index position of AnyString within String
instance, searching leftward, beginning at
StartPositionInteger.

LastIndexOf (AString, StartPositionInteger,
NumbercCharactersInteger)

Integer. Index position of ASiring within String instance,
searching leftward, beginning at StartPositionInteger, for a
length of NumberCharactersinteger.

PadLeft(TotalLengthInteger)

New String with String instance right justified; padded on
left with spaces for a total length of Totallengthinteger.
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Method

PadLeft(TotalLengthInteger, PadCharacter)

Returns

New String with String instance right justified; padded on
left with the spe.ci.ﬁed character for a total |a.=.ng|h of
TotalLengthinteger.

PadRight(TotallLengthInteger)

New String with String instance lefi justified; padded on
right with spaces for a total length of Totallengthinteger.

PadRight(TotallLengthInteger, PadCharacter)

New String with String instance left justified; padded on
right with the specified character for a total length of
Totallengthinteger.

Remove(StartPositionInteger,
NumberCharactersInteger)

New String with characters removed from String instance,
beginning with StartPositionInteger for a length of
NumberCharactersinteger.

Replace(0OldValueString, NewValueString)

New String with all occurrences of the old value replaced
by the new value,

StartsWith(AnyString)

Boolean. True if the String instance starts with AnyString.
Case sensitive.

Substring(StartPositionInteger)

New String that is a substring of String instance;
beginning at StartPositionInteger., including all characters
to the right.

Substring(StartPositionInteger,
NumberCharactersInteger)

New String: a substring of String instance. beginning at
StartPaositionInteger for the specified length.

AnyString.TolLower()

New String; the String instance converted to lowercase.

AnyString . ToUpper( )

New String; the String instance converted to uppercase,

AnyString.Trim()

New String; the String instance with all white-space
characters removed from the left and rigill ends.

AnyString.Trimend()

New String; the String instance with all white-space
characters removed from the right end.

AnyString.TrimStart()

New String: the String instance with all white-space
characters removed from the left end.

Methods for Conversion between Data Types

Each of the following methods converts an expression to the named data type.

Funetion

Return Type

Convert.ToBoolean(Expression) Boolean
Convert.ToDateTime (Expression) Date

Convert.ToDecimal(Expression) Decimal
Convert.ToDouble(Expression) Double
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Function teturn Type
Convert.ToInt16(Expression) Short
Convert.ToInt32(Expression) Integer
Convert.ToInt64(Expression) Long
Convert.ToSingle(Expression) Single
Convert.ToString(Expression) String
Convert.ToUInt16(Expression) Unsigned Short
Convert.ToUInt32(Expression) Unsigned Integer
Convert.ToUInt64 (Expression) Unsigned Long

You also can use functions from the Visual Basic namespace for conver-
sion. Note that the Convert methods shown above are used in all . NET lan-
guages: the following functions are for Visual Basic only and are included in
Visual Studio to make it compatible with early versions of Visual Basic.

Funetion Return Type
CBool (Expression) Boolean
CDate (Expression) Datz

CDb1 (Expression) Double

CDec (Expression) Decimal
CInt(Expression) Integer

CLng (Expression) Long

CObj (Expression) Object
Cshort(Expression) Shoet

CSng (Expression) Single
Ccstr(Expression) String

CType (Expression, NewType) Sperified type

Functions for Checking Validity

The Visual Basic namespace also contains functions that you can use to check
for validity or type. These functions were used extensively in earlier versions of
VB. but the preferred technique is to use the methods in the NET Framework.
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Funetion Returns

IsNumeric(Expression) Boolean: True if the expression evaluates
as a valid numeric value.

IsDate(Expression) Boolean: True if the expression evaluates
as a valid date value.

IsNothing(ObjectExpression) Boolean: True if the object expression

(‘l.u'renlly does not have an instance

assigned to it.

Functions for Formatting Output

In Chapter 3 you learmned to format data using specifier codes with the
ToString method. Visual Basic also has some formatting functions, which are
included in the Visual Basic namespace. Using the ToString method. rather
than the Visual Basic functions, is the preferred technique for compatibility
among .NET languages.

Funetion Effect
FormatCurrency (ExpressionToFormat [, Format currency for
NumberOfDecimalPositions [, LeadingDigit [, output.
UseParenthesesForNegative [,

GroupingForDigits]]]])

FormatDateTime(ExpressionToFormat|, Format dates and
NamedFormat]) time for output.
FormatNumber(ExpressionToFormat [, Format numbers with
NumberOfDecimalPositions [, LeadingDigit decimals, rounding as
[, UseParenthesesForNegative [, needed.
GroupingForDigits]]]])

FormatPercent(ExpressionToFormat [, Format percents for
NumberOfDecimalPositions [, LeadingDigit [, output.
UseParenthesesForNegative [,

GroupingForDigits]11])
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As you work in the Visual Studio integrated development environment (IDE).
you will find many wavs to save time. Here are some tips and shortcuts that you
can use to become more proficient in using the [DE to design, code, and run
your projects.

Close or Hide Extra Windows

Arrange your screen for best advantage. While you are entering and editing
code in the Editor window, you don’t need the toolbox. the Solution Explorer
window. the Properties window. or any other extra windows. You can hide or
close the extra windows and quickly and easily redisplay each window when
you need it.

Hiding and Displaying Windows
You can use AutoHide on each of the windows in the IDE. Each window except

the Document window in the center of the screen has a pushpin icon that you
can use to AutoHide the window or “tack” it into place.

.L%st.

You can AutoHide each window separately, or select Window / Auto Hide All.
In this screen, all extra windows are hidden.

Tips and Shortcuts for Mastering
the Environment

;
oo HeloWorld - Microsoft Visual Stedio
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ani print
=Public Claze Hel LoForm

= Private Sub PushButton Click(Byvsl

Ci=play the Hello world messa

Mescagetabel.Text = "Helle World"
End Sub

Exit the project.
fe.Close(]

End Suk
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Paint to the icon for one of the hidden windows to display it. In the next ex-
ample, notice the mouse pointer on the Solution Explorer icon, which opens the
Solution Explorer window temporarily. When you move the mouse pointer out
of the window. it hides again.

r“ HellzWorld - Microseft Visual Stude
Fie Bt Vier Puoject Buld Debug Teem Data Took Test Wiindow

S e o - =TV =l IS B i

HelloFormwh % Solution Explorer

e [F R R

four Nome (Usz your ewn nass b 4 (5] HelloWorld

{ in today's dote.) =& My Project
Description: T Fﬁ:-_'l'[:-:: dispiav'.3 I —=] HellcFormab

messoge in btwo diffcrent Llaage

1Bioidg e

and print the Form,

NOIOOL X

EHPublic Class nelloforn
|

[E] Privete Sub Pushbutton Clickibyval sandsr
Display the Hello world message.

MessageLabel.Text = "Hello World”
End Sub

Private Sub ExitButton Click{ByVal sender
' Exit the project.

Me.Close()
End Sub

To undo the AutoHide feature, display a window and click its pushpin
icon.

Each of the IDE windows that has an AutoHide feature also has a drop-
down menu from which you can choose to float. dock, AutoHide, hide. or make
into a tabbed window. The tabbed window option is interesting: It makes the
window tabbed in the center Document window.

Hoating

Ducioble

Tabbod Document
[ 2o Hide
Hide

Closing Windows
You can close any window by clicking its Close button. You also can close any

extra tabs in the Document window: click on the Close button to the right of the
tabs to close the active document.

|59 Selution HelloWerid 1 project)

wos | W oy uo_-;niar"b =S

) g e

saipadony W ay ey

Mouse
pointer
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Displaying Windows
You can quickly and easily open each window when you need it. Each window
is listed on the View menu. or use the buttons on the Standard toolbar.

TEERE
‘%/%% 0%, é%oo % 4-,% q@q" %"0
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Display Windows Using Keyhoard Shortents

Solution Explorer window Ctrel + A+ L
Properties window F4
Toolbox Cirl + Alt + X

Switeh between Documents

When vou have several tabs open in the Document window, you can switch by
clicking on their tabs or use keyboard shortcuts.

Switch from a form’s Design View window to KT
its Editor window

Switch from a form'’s Editor window to its Shift + F7
Design View window

Cyele through open document tabs Ctrl + F6
Cyele through all open windows Ctrl + Tab

Visual Studio displays only as many tabs as fit in the current size of the
Document window. If you have more documents open than displayed tabs, you
can use the drop-down list of open documents.

BillingForm.vk [Designl = Byias g i SummaryForm.vb [Design]
AboutBod vk [Design]

BillingFormatk

a5l R 'n B For Reading 'n Refreshment’
File  Edit Help BillingFormvh [Design]

SplashiScreend wb [Desian]

DOrder Infommaion SummaeryFermab
Cuantiy Kees Selesions = SummaryFarmab [Design]
[ Takeout? it e
i O Espressg
Caiculas Cleai for o Late
Eolaction Heat e 7 lced Laite

Use the Full Sereen

When you are designing a form or editing code, you can work in full-screen
modec. This gives you maximum sercen space by getting rid of all extra win-
dows. Unfortunately, it also hides all toolbars (the Text Editor toolbar can be a
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great timesaver while editing code). Select View / Full Screen to display in full-
screen mode. A small Full Sereen button appears, which you can use to switch
back to regular display. You also can press Shift + Alt + Enter or select View /
Full Screen a second time to toggle back. If you want to display the Text Editor
toolbar while in full-screen mode. select View / Toolbars / Text Editor.

Modify the Sereen Layout

Each of the windows in the IDE is considered either a Tool window or a
Document window. The Document windows generally display in the center
of the screen with tabs. The rest of the windows—Solution Explorer, Properties
window. Task List. Output, Server Explorer. and others—are Tool windows and
share many characteristics. You can float each of the Tool windows, tab-dock
them in groups. and move and resize individual windows or groups of windows.

Dock Windows Using the Guide Diamonds

Guide diamonds are an improvement added to VS 2005. When you starl dragging
a dockable tool window, the diamonds appear to give you visual cues to help
dock to the desired location. As you drag over the arrow, the corresponding area
darkens. To tab-dock a window, you need to make the center of the diamond
darken. Experiment!

o ChofHand=Cn - Mcrasoft Visual Studio

&) | T | ] B 0 s TR A T | el Siel

e o A ]
=2 y

L
P
B | = A'nRicrReading n Refresh =
% Eila  Edit Halp Properties -E|x
e BillinglForm System WindewsFa +
Order informat o FE
i s SHUEL =
i Sebol Rowes LU
& oy = RightToLeftl Fel:e -1l
E 3 Tefont ? = Showlron  True
——— . 1 !—| ShowInTaskd True
Calculate Cleerior | | = Se 544,389
| Sedection | iy = .
I] e | = H o i_| |_ [Jecripsivte Auto
' tem Amourt = =) L= — —artPositicn CenterScreen
1 = Tag L
e =i R°nRforReac
SubTotal T TopMost  Falze
Tesc {f Teboat) Transparerc[ ] =
UseWaitCurs False =l
Tedal -
| ] WindowStst: Normal
=it a . = Text
N Coloriaiog] FontDilogl =i heruSi Theteit assaciated with the

A Selution ChSH2nds0n’ (1 projel
4 5] ChO6HandsOn
S| My Project
«dl References

| AboutBorl v
iilingFormab

°| SplashScreenlvb

) SummanForm. v e
4 UpgradelogamtL!” L}

633



634

Split the Sereen Vertically
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the Environment

You can view the Editor window and the form design at the same time. With at
least two tabs open, select Window / New Vertical Tab Group. You may wanl lo
close the extra windows to allow more room for the two large windows.

-
oo Chi€Hand:On - Microsoft Visual Studio
File Cdit View Pioject Build Oshug Teom Dats Tools Test Window Help

il i W K Al RIT 2 e L

BitingFom.vh %

J# CalculateRurton -I < Click -

= private Sub CaleulateButtan Click(Byval senda .
By/al e As System. Fuentargs) Handles Caleul
CalculateSelectionToolStripMenuTtem. (1ick
\' talculate and display the current amoun
Olm Pricepecimal, TaxDecimal, ItemAmcuntl ;|
Ohm QuantityInteger As Integer

YoFind the price.

If CoppuccinoRadicButton.Checked Then
FriceDecimal = CAPPUCCING FRICE Decim

ElzeTf EzprescoRadioButton.Checked Then
PriceDecimal = ESPRESSO_PRICE Decimal

ElenTt LatteRadicButtan. Checkad Then
Fricebecimal = LATTE_PRICE_Decimal

clself LcedCappuccinoRadioSutton.Checked |
Pricebecimal = ICED _PRICE Decimal

End If

' Caloulate the eatended price and add to

Try
QuantityInteger = Integer,Parse(Quant
| TtemAmcuntlecimal = PriceDecimal * Qu

. SubTotalDecinal += IteminountDecimal
00% = ¢ 1] | '

il

Dl AV 35 [0 M)
J
R R for Reading 'n Refrashrment
EBle Edit Help 5
ﬂ Dider Informatice
Guartity .
|"] Takeout?
Calculate Clear for
Salzction Pt fem
ltem Amewnt
StbTotal
Tese (Il Tekeaoid) .
il G &
(5] Coloralogl A3 FontDialogl = Menusti

T

Reset the IDE Layvout

To reset the IDE windows to their default locations, select Window / Reset
Window Layout.

Set Options for Your Work

You can change many options in the VS IDE. Choose Tools / Options to display
the Options dialog hox. To see all the options that may be changed, make sure
Show all settings is checked. You may want to click on each of the categories to

see the options that you can select.

Note: If you are working in a shared lab, check with the instructor or lab

technician before changing options.

Projects and Solutions. Set the default folder for your projects. It’s best to leave
the Build and Run options to automatically save changes but you may prefer

to have a prompt or save them yourself.
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Text Editor. You can set options for all languages or for Basic, which is Visual

Basic. The following presume that you first select and expand the entry for
Basic.

¢ General. Make sure that Auto list members is selected and Hide advanced
members is deselected. You may want to turn on Word wrap so that long
lines wrap to the next line instead of extending beyond the right edge of
the screen. You can turn on Line numbers to make it easier to find specific
lines in the text editor.

e Tabs. Choose Smart indenting; Tab size and Indent size should both be
set to 4.

* VB Specific. All options should be zelected.

Use Shortcuts in the Form Designer

You can save time while creating the user interface in the Form Designer by us-
ing shortcuts.

Use the Layout Toolbar

The Layout toolbar is great for working with multiple conirols. You must have
more than one control selected to enable many of the buttons. The same options
are available from the Format menu.
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Nudge Controls into Place

Sometimes it is difficult to place controls exactly where you want them. Of
course, you can use the alignment options of the Format menu or the Layout
toolbar. You also can nudge controls in any direction by selecting them and
pressing one of the arrow keys. Nudging moves a control one pixel in the di-
rection you specify. For example, the right arrow key moves a selected control

one pixel to the right. You can also use Ctrl + an arrow key to align a control to
the snap line of a nearby control.

Use Snap Lines to Help Align Conirols

As you create or move controls on a form, snap lines pop up to help you align
the controls. which can be a great help in creating professional-looking forms.
Blue snap lines appear to align tops, bottoms. lefts, orrights of controls.
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When you see a red line toward the lower edge of controls. that means that
the baselines of the text within the controls are aligned.
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The snap lines also can help you to standardize the vertical spacing between
controls. As you drag a control up or down near another control. a small dotted
line appears Lo indicate that the controls are the recommended distance apart.

uan‘tiy__ Datted line
Title

Use Shortcuts in the Editor

Several features of the Editor can save you time while editing code. These are
summarized in the following sections.
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Use the Texi Editor Toolbar

By default the Text Editor toolbar displays when the Editor window is open. If
it does not display. select View / Toolbars / Text Editor.
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You can save yourself considerable time and trouble if you become familiar
with and use some of these shortcuts.

¢ Comment Selected Lines. Use this command when you want to convert some
code to comments, especially while you are testing and debugging projects.
You can remove some lines from execution to test the effect without actu-
ally removing them. Select the lines and click the Comment Selected Lines
button on the Standard toolbar (or type Ctrl + K. Ctrl + C); each line will
have an apostrophe appended at the left end.

®  Uncomment Selected Lines. This command undoes the Comment Selected
Lines command. Select some comment lines and click the button on the
Standard toolbar (or press Cirl + K. Ctrl + U): the apostrophes at the
beginning of the lines are deleted.

*  Toggle Bookmark. This button sets and unsets individual bookmarks. Book-
marks are useful when you are jumping around in the Editor window. Set a
bookmark on any line by clicking in the line and clicking the Toggle Book-
mark button (or type Ctrl + K. T); you will see a mark in the gray margin
area to the left of the marked line. You may want to set bookmarks in sev-
eral procedures where you are editing and testing code.

®  Move To Next Bookmark (Ctrl + K. N) and Move To Previous Bookmark (Ctrl +
K. P). Use these buttons to quickly jump to the next or previous bookmark
in the code,

¢ Clear All Bookmarks. You can clear individual bookmarks with the Toggle
Bookmark button or clear all bookmarks (Ctrl + K. Ctrl + L) using this button.

Use Keyboard Shortcuts When Editing Code

While you are editing code, save yourself time by using keyboard shorteuts. Note
that these shortcuts are based on the default Visual Basic keyboard mapping.
See Tools / Options and select Show all settings. Then select Environment / Key-
board / Keyboard mapping scheme. Drop down the list and select Visual Basic 6. it
it izn't already selected. Note that Show all settings does not appear in all versions

of Visual Studio.
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Task
Delete from the inzertion point left to the beginning of the word.
Delete from the insertion point right to the end of the word.

Complete the word.

Create an empty line above the current line. Insertion point
can be anywhere in the line.

Create an empty line below the current line. Insertion point
can be anywhere in the line.

Swap the two characters on either side of the insertion point
{transpose character). Note that this shorteut does not work in
VB Express.

Swap the current word with the word on ite right (tranepose
word). Insertion point can be anywhere in the word.

Swap the current line with the next line {transpose line).
Insertion point can be anywhere in the line,

Cut the current line to the clipboard with the insertion point
anywhere in the line.

Jump to a procedure (insertion point on procedure name).
Use this shorteut while working on the sub procedures and
funetions that you write. For example, when writing a call toa
funetion, you might want to check the coding in the function.
Point to the procedure name in the Call and press F12. If
you want to return to the original position. set a bookmark
before the jump.

Jump to the top of the current code file.
Jump to the bottom of the current file.

View the form’s Designer window.

Return to the Editor window

Shorteut
Ctrl + Backspace
Ctrl + Delete

Ctrl + Spacebar
or Alt + right arrow

Ctrl + Enter

Ctrl + Shifi + Enter

Ctrl + T

Ctel + Shift + T

Ctrl + A+ T

Ctrl + Y (VS Prof.
default keyboard)
Ctrl + L (VB Express
defauh keybor:rrd)

Fi12

Ctrl + Home
Ctrl + End
Shift + F7

F7

You will find that most of the editing and selecting keyboard shorteuts for

Microsoft Word also work in the Editor window.

Split the Editor Window

You can view more than one section of code at a time by splitting the Editor
window. Point to the Split bar at the top of the vertical scroll bar and drag the
bar down to the desired location. To remove the split. you can either drag the

split bar back to the top or double-click the split bar.

Tips and Shortcuts for Mastering
the Environment
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Use Drag-and-Drop Editing

You can use drag-and-drop to move or copy text to another location in the Edi-
tor window or to another project. To move code, select the text, point to the se-
lection, and drag it to a new location. You can copy tex! (rather than move it) by
holding down the Ctrl key as you drag.

Drag Commeonly Used Code to the Toolbox

When you have some lines of code that you use frequently, you can select the
text and drag it to the toolbox. Then when you need to insert the code, drag it
from the toolbox to the Editor window. The text appears in the toolbox when the
Editor window is open but not when a form is in design mode.

Caution: This shortcut should not be used on shared computers in a class-
room or lab, as the text remains in the toolbox. Use it only on your own com-
puter. You can delete previously stored text from the toolbox by right-clicking
and selecting Delete from the context menu.

Rename Variables and Objeets

Use the rename feature to automatically rename variables and objects. In the
Editor window. right-click on a variable name or an object name and select Re-
name. In the Rename dialog box. you can enter the new name and the item is
renamed everywhere in that form. For a multiforn project, the Rename dialog
box offers the choice of renaming in only the current form or all forms. This fea-
ture, called Symbol Rename, is part of a more robust feature called refactor-
ing, which is available in some of the .NET languages. Refactoring allows the
programmer to modify the name and class of variables and objects.

Use Context-Sensitive Help

The quickest way to get Help is to use context-sensitive Help. Click on a con-
trol or a line of code and press F1: Help displays the closest matching item it
can locate. You also can get help on the IDE elements: Click in any area of the
IDE and press Shift + F1: the Help explanation will be about using the current
window or IDE element, rather than about the objects and language.
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Copy and Move Projects )

In a programming class. you often must move projects from one computer to an-
other and must base one project on another one. To create a new project based
on a previous one. you should copy the project folder. Then you can move and
rename it as necessary.

Copy and Move a Project

You can copy an entire solution folder from one location to another using the
Windows Explorer. Make sure that the solution is not open in Visual Studio and
copy the entire folder.

To base one project on a previous project, take the following steps:

s Make sure the project is not open. Note: This is extremely important.

s Copy the folder to a new location using the Windows Explorer.

o Rename the new folder for the new project name, still using the Explorer.
¢  Open the new project (the copy) in the Visual Studio IDE.

e In the IDE's Solution Explorer, rename the solution and the project. The
best way to do this is to right-click on the name and choose the Rename
command from the shortcut menu. To rename the solution. you must dis-
play solution names: Tools /Options / Projects and Soluiions / General / Always
show solutions.

¢ Rename the forms, if desired. If you rename the startup form. you must
open the Project Designer (Project / ProjectName Propertios or double-click
on My Project in the Solution Explorer) and set the Startup Object.

»  Open the Project Designer and change the assembly name to match your
new project name.

Warning: Do not try to copy a project that is open using the Save As com-
mand, attempting to place a copy in a new location.

Deploy Applications |

When you are ready to distribute your programs to other computers, you use a
process called deployment. You can choose to use either Windows Installer or
click-once deployment.

To use Windows Installer, open the Build menu and select Publish Solution-
Name. Selecting the Publish option launches the Publish Wizard, which gives
you the option of specitying a file path, a Web site, or an FTP server. Media
options for distribution are CD-ROM or DVD, file share (network), or the Web.
You also can have the program check for updates online.

If you deploy to a folder on your system. you will find a Setup.exe applica-
tion inside of the folder. Try copying the folder to a CD and then install your
program on another machine.

For a discussion of the various strategies for deployment, see “Deploying
Applications and Components™ in Help.



Security
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As a programmer. you must be aware of many aspects of security. You must not
allow any unauthorized access to programs or data, but you must be able to ac-
cess all needed resources while you are developing applications. For both sides
of the security issue you need a basic understanding of security topics.

The .NET Framework includes many features for implementing security.
And as time passes and hackers and virus writers discover ways to circumvent
the security, Microsoft is forced to tighten security. Because of this fact, you
may sometimes find that programs or procedures that worked previously no
longer work after you apply updates to Windows. which include updates to the
.NET Framework and CLR.

For programmers, security means information assurance. The .NET
Framework provides many object-oriented features to assist in the process. The
topic of security can fill multiple books and courses; this appendix is intended
as an introductory overview for programmers.

Authentication and Authorization

The two topics of authentication and authorization are frequently lumped to-
gether becanse they are so closely related. Anthentieation determines who the
user is and authorization decides if the user has the proper authority to ac-
cess information.

Authentication is based on credentials. When you are working with a Win-
dows application, you only need to be concemed with Windows authentication.
However, it your application is Web Forms—based (ASPNET). authentication
might be IIS Authentication, Forms-based (not recommended; it is an HTML
request for credentials), or it might use Microsoft Passport, which is a central-
ized profile service for member sites. It is also possible to create a custom au-
thentication method or use none at all. The settings in the Web.Config file
determine the method of authentication.

The following is an excerpt from the automatically generated Web.Config
file for an ASPNET application:

<i-
The <authentication> section enables configuration of the security authentication
mode used by ASP.NET to identify an incoming user.
—_—
<authentication mode="Windows" />
For no authentication, you can change the last line in the Web.Config file
above lo

<authentication mode = "None" />

Autherization and Impersonation

After the user is authenticated. another step checks for authorization. If
ASPNET does not use impersonation, the ASPNET user. which is created
when the Framework is installed. runs without any privileges. If impersonation
is turned on. ASPNET takes on the identity from [IS. If anonymous access is
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turned off, ASP.NET takes on the credentials of the authenticated user; other-
wise it impersonates the account that IS uses.
This is where the following code applies:

<identity impersonate = "true'/>
For a specific user you can use

<identity impersonate = "true" name = "Domain/username" password = "password" />

Writing Secure Code i

Programmers need to be aware of how hackers are able to gain access to a data-
base or a network through code. Two primary areas of importance are string in-
jections and error messages that may give away important information about a
data source.

SQL Injection

Proper validation of the code is extremely important. A system vulnerability oc-
curs when code is “injected” into a string. A text box or a combo box control al-
lows the user to type in information. It is the responsibility of the programmer
to make sure that the input does not contain any scripting code or disruptive
characters. When a program is working with a database, there must be no way
for the user to inject code into that database.

It is wise to validate the keystrokes to be sure that the input text contains
only valid characters.

Error Messages

Another technique that hackers use to find information about a database is to
input wrong data hoping that the error message will give significant informa-
tion. The default error messages indicate the name of the field containing an er-
ror. Plan your error messages so that you don't allow someone to determine
valid field names or values. You also can create custom error pages and denote
the link in the Web.config file. This technique is covered in the authors™ Ad-
vanced VB Programming text.

Code Access Security

Basically, code access security determines what code iz allowed to do on a com-
puter, specifically what resources, such as hardware or files, the code can ac-
cess. The settings of the computer ultimately determine if the code can execute
or if a resource can be used by the code.
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Code access security is based on several Permission classes. The Permis-
sion classes are organized into three tvpes: code access. identity. and role-
based. Examples of the code access type include the PrintingPermission class
and the RegistryPermission class: the SiteldentityPermission and the
UrlldentityPermission classes fall into the identity permission type. The
PrincipalPermission class is the role-based type for user credentials.

If your program has an OpenFileDialog component. it may be necessary to
request permission to access the {iles from a given system. The following code
would appear at the top of the file:

Imports System.Security.Permissions
<Assembly: FileDialogPermissionAttribute(SecurityAction.RequestMinimum, Unrestricted: = True)>
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A

About box A window that
displays information about the
program; usually displayed from
the Help / About menu item.

absolute positioning  Placing
an element on a Web page by X
and Y coordinates.

abstract class A class that
cannot be instantiated but instead
is used for inheritance.

abstract method  Anempty
method declared with the
Mustoverride keyword: must be
overriden in the derived class.

AcceptButton property  Form
property that sets the default
button, which is activated with the
Enter key.

access key  Underlined
character that allows the user to

select using the keyboard rather
than the mouse: also called a hot
key.

aceess level  Specification of the
permission required to access an
element. Examples: Private,
Public, Friend. and Protected.

accessor method The Get and
Set methods written to allow
extemal objects to access the
private properties of a class.

AJAX Asynchronous JavaScript
and XML: method of speeding Web
page display by updating only the
part of the page that has changes.

AllowDrop property A
property of a form or control used
for a drag-and-drop operation.

ANSI eode A coding method
used to represent characters on a
microcomputer (American
National Standards Institute).

argument The expression to
operate upon in a function or
method. A value being passed o

or from a procedure.

array A series of variables;
each individual element can be
referenced by its index position.

Also called a list.

assignment operator  An equal
sign (=): assigns a value to the
variable or property named on the
left side of the sign.

assignment statement  Assigns
a value to a variable or property
using an assignment operator.

attribute  Supplies additional
information about an XML
element: must appear within single
or double quotes.

authentication The policies
used to determine who the user is:
may be Windows-based. forms-
based, Passport-based. or none (no
authentication performed).

authorization Determination of
the rights allowed for a particular
user. For ASP.NET applications,
can allow access from any user by
turning on impersonation.

AutoCorrect  Popup
suggestions for corrections of
misspelled words in the Editor.

amo-implemented property
A new property added to a class
that does not require writing the
Get and Set procedures.

Autos window  Window that
opens in [DE during execution;
automatically displays all variables
and control contents that are
referenced in the current statement
and three statements on either side
of the current one.

B

base elass  Class that is inherited
from: also called a super class or
parent class.

binding source Object that
establishes a link to a data source.

block-level variable A variable
declared inside a block of code: only
accessible within that block.

Boolean expression  An
expression that evaluates to True
or False. May be referred to as a
condition.

BorderStyle property
Property of a control that allows

the control to appear flat or three-
dimensional.

bound control A control that
automatically displays the contents
of database fields.

breakpoint  Indicated point in

project code where execution

should break: used for debugging.
645
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browser An application used to
render and display HTML code;
used to display Web pages: in VB
used to execute Web Forms.

Brush objeet  Graphical object
for drawing filled shapes.

Button Control used to activate
a procedure.

ByRef Declares that an argument
passed to a procedure should be
passed as the address of the data
5o that both calling and called
procedures have access to the
same memory location.

ByvVal Declares that an argument
passed to a procedure should be
passed as a copy of the data. The
calling and called procedures do
not have access to each other’s
variables.

C
Call (procedure call)
a procedure.

Execute

eallback An object notifies the
program that it needs to do
something or that a situation exists
that the program needs to handle.
The object notifies the program of
the situation by firing an event.

CancelButton property Form
property that sets the Cancel
button, which is activated with the
Ese key.

cascading style sheet (CSS)
A set of styles for formatting
elements of Web pages.

Case structure Selection
structure: can be used in place of
an If statement.

easting  Converting from one
data type to another.

CausesValidation property
Property of a control that forces
validation to occur on the control

that just lost focus when this
control receives the focus.

CharaeterCasing property
Property of text boxes that specifies
whether input should be left as
entered or converted to uppercase
or lowercase.

check box A control used to
indicate a value that may be True or
False. In any group of check boxes,
any number may be selected.

checked A check mark next
to a menu item indicates that the
option is currently selected.

Checked property Determines
if a check box is checked or not.

child elass A class inherited
from another class, called the
pareni. Also called a derived class
or subclass.

child form Multiple Document
Intertace. A child form belongs to
a parent form, is displayed inside
the parent, and closes when the
parent does.

elass A prototype or blueprint for
an object; includes specifications
for the properties and methods.

elass-level variable A variable
that is available to all procedures
in the class and exists as long as

the class is loaded.

clean compile Code compiles
to Common Language Runtime
without errors.

click-once deployment  New
simplified method of deploying VB
applications to another computer.
Provides for installation and
automatic updates via the Web.

Cclose method Closes forms or
tiles; releases resources used by
the object.

code Programming statements in
the Basic language.

Glossary

code separation model A style
of Web Form in which the VB code
is in a separate file from the HTML
code.

code snippet  Small sample
of code that illustrates coding
techniques; can be added to a
program in the editor.

collection A series of objects or
an object that can contain a series of
objects; has properties and methods.

color eonstant  Values assigned

in the Color clazs. Examples:

Color.Red and Color.Blue.

column A vertical section of a
grid control.

ComboBox control A control
that is a combination of a list box

and a text box.

common dialog A set of
Windows dialog boxes available to
Visual Basic programmers for Open,
Save, Fonts, Print, and Color.

comparison operator See

relational operator.

component tray Area across
the lower edge of a torm designer
window; used to store components
that are not visible on the form.

compound Boolean expression
Multiple conditions combined with
the use of the logical operators And
or Or.

concatenation Joining string
(text) fields. The ampersand (&) is
used to concatenate text.

condition An expression that
will evaluate True or False. May
be a comparison of two values
(variables, properties, constants)
using relational operators.

constant A value that cannot

change during program execution.



constructor A procedure that
runs automatically when an object
is instantiated from that class. In
VB, a constructor is coded with
Sub New.

container An object that can
hold other objects.

context menu A popup menu,
somelimes referred to as a shortcut
menu or a right-mouse menu.

comtext-sensitive Help Use of
the F1 function key to directly
access the Help topic related to
the code or object containing the
cursor,

ContextMenuStrip component
A container control used to create
context menus,

control  An object used on a
graphical interface. such as a radio
button, text box, button, or label.

cType function Converts from
one object type to another; used
with a shared event procedure to
access the Sender object.

D

data binding  Connecting a
control or property lo one or more
data elemenis.

data-bound controls  Controls
that can be set up to display the
data from a database.

Data Designer A window of
the VS IDE that shows a visual
representation of the schema of a
database: allows modification of
the schema.

data file A file used to store
small amounts of information such
as the contents of a list box.

data source  The original source
of database data; may be a file. a
server, or an array or other object.

data type  Specifies the type
of data a variable or constant can
hold, such as Integer. Decimal,
or String.

DataGridView control A
control used to display database
data in a grid format.

dataser A temporary set of data
stored in the memory of the
computer.

DateTime strueture  Used to

retrieve and format the current
date and time.

debug time  Temporary break in
program execution: used for
debugging.

Debug.WriteLine method
Statement to write a line in the
Debug window: used to write a
message for debugging.

debugging  Finding and
eliminating computer program
erTors.,

declaration  Statements to
establish a project’s variables and
constants, give them names, and
specify the type of data they will
hold.

Declarations seetion  Code

outside of a procedure, used to
declare module-level variables.

delimited file A file in which
the data elements are separated
by a predefined character or
characters, such as a comma. tab,
or carriage return,

deployment  Distribution of a
compiled application to another
computer; normally done through a
setup.exe file, See click-once
deployment.

derived elass A subelass
inherited from a base class: also
called a child class.
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design time  The status of the
Visual Studio environment while a
project is being developed. as
opposed to run time or break time.
destructor A method that is
called as an object goes out of
scope.

Dialogliesult objeet  Used to
check to determine which button
the user clicked on a message hox.

Diectionary A collection type
that contains a pair of items
consisting of a key and a value.

direct reference Accessing an
element of an array by a subscript
when the value of the subscript is
known.

disabled  Enabled property set to
False: user can see the control but
cannol access il.

Do and Loop statements
Statements to indicate the
beginning and ending of a loop. A
condition can appear on the Do or
on the Loop.

Do/Loop A loop constructed with
the Do and Loop statements.

Document window IDE
window that displays the Form
Designer, the Code Editor. and the
Object Browser.

DoDragbdrop method A method
to begin a drag-drop operation for
a source object.

DragDrop event  The event
that occurs when the user drags an
object and drops it on a form or
control that has its AllowDrop
property sel to True.

DragEnter event  The event that
occurs when the user drags an
object over a form or control that has
its AllowDrop property set to True;
occurs before the DragDrop event.

DrawLine method Method of
the Graphics object.
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DrawRectangle method
Method of the Graphics object;
used to draw squares and
rectangles.

DrawString method Method of
the Graphics object: sends a line of
text to the graphics page.

drop-down combo box A
combo box control with a down-
pointing arrow that allows the
user to drop down the list. Allows
efficient use of space on a form.

drop-down list A list box with a
down-pointing arrow thal allows the
user to drop down the list. Allows
efficient use of space on a form.

E

element  Single item within a
table, array. list. or grid.

element (XML)  An item in an
XML file surrounded by tags.

empty string A string that
contains no characters; also called
a null string or zero-length string.

Enabled property  Boolean
property of a control that determines
whether it is available or disabled
(grayed).

encapsulation  OOP feature

that specifies that all methods and
properties of a class be coded within
the class. The class can hide or
expose the methods and properties,
as needed.

End If Terminatesa block If
slatement.

entry test A loop that has its
test condition at the top. See
prelest.

ErrorProvider component

A component that can display an
error icon and message when a
validation rule is violated for the
specified text box.

evemt  An action that may be
caused by the user, such as a click.
drag. key press, or scroll. Events
also can be triggered by an internal
action, such as repainting the form
or validating user input.

event procedure A procedure
wrillen to execute when an event
oceurs,

exception  An error that occurs
al run time,

exit test A loop that has its test
condition at the bottom. See
posttest,

explicit conversion Writing the
code to convert from one data type
to another; as opposed to implicit

conversion.

Express Edition A “light”
version of Visual Basic. Available
for download at msdn.microsoft.com/
express.

Extensible Application Markup
Language (XAML) Extension of
HTML used to create the visual
elements of a Windows Presentation
Foundation (WPF) window.

F

field A group of related
characters used to represent one
characteristic or attribute of an
entity in a data file or database.

field-level validation Checking
the validity of input data in each
control as it is entered. rather than
waiting until the user clicks a
button.

file A collection of related
records.

FillEllipse method Method
of the Graphics object: used to
draw circles and ovals.

focus The currently selected
control on the user interface. For

Glossary

controls such as buttons, the focus
appears as a light dotted line. For
text boxes, the insertion point (also
called the cursor) appears inside
the box.

Focus method  Sets the focus lo
a control. which makes it the
active control.

For and Next statemenis A
loop structure; usually used when
the number of iterations is known,

For Each and Next A looping

construel for stepping through an

array: each element of the array is
accessed without the necessity of

manipulating subscripts.

For/Next loop A loop structure;
usually used when the number of
iterations is known.

ForeColor property  Property
that determines the color of the text.

form  An object that acts as a
container for the controls in a

graphical interface.

Form Designer The IDE
window for creating the user
interface.

format A specification for the
way information will be displayed.
including dollar signs, percent
signs. and the number of decimal
positions.

format specifiers  Codes used
as arguments for the ToString
method: used to make the output
easier to read. Can specify dollar
signs, commas, decimal positions,
percents, and date formats,

FormClosing event  Occurs
before a form unloads. A good
location to place the code to
prompt the users if they wish to
save any changes.
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Friend The access level
specifier that limits access to the
forms in the current project.

FromFile method Retrieves an
image from a file,

function Performs an action and
retums a value.

funciion procedure A
procedure that returns a value.

G

garbage collection  Automatic
deletion of objects from memory
after they are out of scope.

general procedure A procedure
not attached to an event; may be a
sub procedure or a function
procedure.

graphical user imerface (GUI)
Program application containing
icons, buttons, and menu bars,

graphies  Lines, shapes, and
images. An image file assigned
to a Picture Box control; methods
of the Graphics class, such as
DrawString.DrawLine, and
DrawEllipse.

GroupBox control A control
used as a container for other
controls, such as a group of radio
buttons.

H

handle A small square on a
selected control at design time:
used to resize a control. Also

called a resizing handle.

Help The collection of reference
pages about programming in VB
and using the Visual Studio IDE.
Hide method Method of a form
or a control that makes it invisible
but does not unload it from
memory.

horizontal seroll bar A
Windows control that provides a
scroll bar that appears horizontally
on the form.

IDE Integrated development
environment. See Visual Studio
environmend.

identifier A name for a variable.
procedure, class, or named constant:
supplied by the programmer.

If/Then/Else Statement block
for testing a condition and taking
alternate actions based on the
outcome of the test.

Image property A graphic file
with an extension of .bmp. .gif,
.jpg. .png, .ico, .emf, or .wmf.

immutable The inability of a
string to be modified once it is
created. A new string must be
created for any modifications.

implicit conversion A
conversion from one data type lo
another that occurs automatically
or by default according to specified
rules.

index Position within a list or
array.

information assurance Secure
programming measure to provide
accurate and timely transfer of
information.

inheritance Ability to create a
new class based on an existing
class.

instance An object created from
a class.

instance property See instance
variable.

instance variable Each object
created from the class has a
separate occurrence of the variable.
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instantiate  Create an object
using the New kevword.

integrated development
environment (IDE) Tool for
writing projects and solutions:
includes an editor, tools, debugger.
and other features for faster
development.

Interval property Determines
the amount of time until a Timer
component fires a Tick event;

measured in milliseconds.

intranet Network within a

company.

intrinsic constant Constant
supplied with a language or

application such as Color.Blue.

[sMdiComainer property  Used
to create a parent form for MDL

[tems property  Collection of
elements for a list box or combo
box control.

Items.Add method Adds
elements to the [tems collection of
a list box.

Items.Clear method Clears all

elements from a list box.

Items. Count property
Property that holds the number of
elements in a list box.

Items.Insert method Inserts
an element in a list for a list box.

Items.Remove method
Removes the currently selected
item from a list.

Items.RemoveAt method
Removes the specified item from a
list.

iteration A single pass through
the statements in a loop.
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key field The field (or fields) on
which a data file is orpanized: used
to search for a record.

L

Label A control that displays
text: cannot be altered by the user.

Language Integrated Query
(LINQ) .NET feature that allows
SQL-like queries to be written in

VB code.

LargeChange property A
property of a scroll bar that
determines how far to scroll for a
click in the gray area of the scroll

bar.

late binding Program elements
cannot be determined at compile
time, but must be determined at
run time. Should be avoided, if

possible, for performance reasons.

LayoutMdi method Arranges
MDI child windows vertically.

horizontally, or cascaded.

lifetime The period of time that
a variable exists.

line-continuation charaeter
A space and underscore; used in
program code to indicate that a
Basic statement continues on the
next line; not required under
certain rules.

ListBox contrel A control that
holds a list of values: the user
cannot add new values at run time.

local The scope of a variable or
congtant that limits its visibility to
the current procedure.

loeal variable A variable that is
declared within a procedure and
may be used only in that procedure,

Locals window Window that
opens in IDE during execution:
displays all objects and variables
that are within scope at break time.

logic error An error in a project
that does not halt execution but
causes erroneous results in the
output.

logical operator The operators
And, Or, Not, AndAlso and
OrElse; used to construct
compound conditions and to
reverse the truth of a condition.

loop A control structure that
provides for the repetition of
statements.

loop index A counter variable
used in a For/Next loop.

M

MaskedTextBox A specialized
form of text box that includes a
Mask property, which can indicate
to the user the format of data
expected and require the correct
data type and format of input.

Maximum property Scroll bar
property for highest possible value.

MaxLength property Property
of text boxes that limits the number
of characters the user can enter as
input.

MdiWindowListltem property
Determines whether the menu will
display a list of open MDI child
windows; used on the Window
menu.

menu A list of choices; the
available commands displayed in a
menu bar.

Menu Designer Feature of the
development environment for
creating menus; accessed by
adding a Main Menu component to
the component tray.

MenuStrip component A
control used to create menus for
forms.

MessageBox A dialog box that
displays a message to the user.

Glossary

method Predefined actions
(procedures) provided with objects.

Minimum property Scroll bar
property for lowest possible value.

modal A dialog box that
requires a user response before
continuing program execution.

modeless A dialog box that does
not require a user response before
continuing program execution.

module-level variable A
variable that can be used in any
procedure within the current code
module.

MouseDDown event  The event
of a form or control that eccurs
when the user presses the mouse
button.

Mubiiline property Boolean
property of many controls,
including labels and text boxes,
that allows text to appear on
multiple lines. WordWrap must
also be set to True.

muliiple document interface
(MDI) Multiple form project that
has parent and child forms.

multitier application A
program designed in components
or services, where each segment
performs part of the necessary
actions. Each of the functions of a
multitier application can be coded
in a separate component and the
components may be stored and run
on different machines.

MustInherit Modifieron a
class definition. The class cannot
be instantiated, but instead must
be used for inheritance.

Mustoverride Modifierona
procedure definition; requires that
the procedure be overridden in an
inhcrited class.

My.Computer.FileSystem VB-
specific objects for accessing files.
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Name property The property of
an object that is used to reference
the object in code.

named constant  Constant
created and named by the
developer.

namespace Used to organize a
group of classes in the langnage
library; the hierarchy used to locate
the class. No two classes may have
the same name within a namespace.

namespace-level variable A
variable that can be used in any
procedure within the current
namespace, which is generally the
current project.

nested If  An If statement
completely contained within
another If statement.

nested Try/Catch block A
Try/Catch block completely
contained within another
Try/Catch block.

NewLine character The Visual
Studio constant Environment.
NewLine or ControlChars.
NewLine: used to determine line
endings.

Next method Returns the next
in a series of random numbers for
an object of the Random class.

node (XML) A branch of the
tree. The file can have only one
root node and multiple child

nodes.

Nothing An object variable that
does not have an instance of an
object assigned. Formerly used to
destroy an object.

Now property Current date and
time from the DateTime structure.

O

object  An occurrence of a class
type that has properties and

methods: a specific instance of a
control type, form, or other class.

objeet-oriented programming
(0OOP) An approach to
programming that uses classes to
define the properties and methods
for objects. Classes may inherit
from other classes.

OpenFileDialog Common
dialog component used to display
the Windows Open File dialog box:
allows the user to view files and
select the file to open.

Option Explicit  Setting this
option On forces variables and
objects to be declared before they
can be used.

Option Swrict  Setting this
option On enforces strong data
typing.

order of precedence
Hierarchy of mathematical
operations; the order in which
operations are performed.

overloading Allows a method
to act differently for ditferent
arguments. Multiple procedures in
the same class with the same name
but with ditferent argument lists.

A method ina
derived (inherited) class with the
same name and argument list as a
method in the parent (base) class.
The method in the derived class
overrides (supersedes) the one in
the parent class for ohjects of the
derived class.

P

parameterized constructor A
constructor (Sub New ) that
contains an argument list; as

overriding

opposed to an empty constructor.

parameterized query A
database query that allows a value
to be supplied at run time.
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parent elass The base class for
inheritance, also called a super
class.

parent form MDI container for

child forms.

Paseal easing  The naming
convention that specifies mixed-
case names: the first character
must be uppercase and the first
character of each word within the
name must be uppercase; the rest
of the characters must he
lowercase.

Peek method Used to look
ahead to determine if records
remain in a file stream.

Pen object  Graphical object for
drawing lines and shapes.

PictureBox control A control
used to display an image.

pixel Picture element: a single
dot on the screen; a unit of
measurement for displaying

graphics.

Point strueture Holds X and Y
coordinates as a single unit.

polymorphism OOP feature
that allows methods to take
different actions depending on the
situation. Methods may have the
same name but different argument
lists. Also refers to the naming
convention of naming methods
with similar actions the same in
each class.

postback A round-trip to the
Web server.

posttest A loop that has its test
condition after the body of the
loop: the statements within the
loop will always be executed at
least once; also called an exit test.

pretest A loop that has its test
condition at the top: the statements
inside the loop may never be
executed; also called an entry test.
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A method of the
PrintDocument class to begin
executing code for printing.

Print method

print preview View the printer’s
output on the screen and then
choose to print or cancel.

PrintDocument component
Contains methods and events to set
up output for the printer.

PrintForm A method of a form
that prints the form in its current
state; can be set to print on the
printer or the Print Preview
window.

PrintPage event procedure
Contains the logic for printing.

PrintPreviewDialog component
Used to allow print previews for an
application.

Private Variable or procedure
declared with the Private
keyword; available only inside the
current class.

procedure A unit of code; may
be a sub procedure. function
procedure, or property procedure.

Professional Edition A version
of Visual Basic that includes fewer
features than the Team System
edition but more features than the
Standard and Express editions.

Project Designer A tabbed
window of the IDE used to view
and set the project’s properties.
Displayed from Project /
ProjectName Properties.

project file A text file that
contains information about the
current project. Displays in the
Solution Explorer and can be
viewed and edited in a text editor.

Properties window A window
in the IDE used to set values for
properties at design time.

property Characteristic or
attribute of an object: control
properties may be set at design
time or run time depending on the
specific property.

property procedure  Procedure
written with Set and Get keywords
to pass values to and from private
variables in a class.

Protected Access modifier fora
variable or procedure; behaves as
private but allows inheritance.

pseudocode Planning tool for
code using an English expression
or comment that describes the
action.

Public The access level
specifier that allows access from
all classes.

R

radio button A control used
to indicate a value that may be
True or False (selected or not
selected). In any group of radio
buttons, only one button may be
selected.

Random elass  Used to create

Random numbers.

ReadAllText method A simple
method to read an entire text file
into a variable. The method opens
a file, reads the data. and closes
the file automatically.

ReadLine method Reads one
record from a file; reads to the end
of the line.

ReadOnly A property that can be
retrieved but not set by external
classes; indicates that only a Get
method exists for the property.

record A group of related fields:
relates to data files and database

tables.

Glossary

Rectangle structure  Defines a
rectangular region, specified by its
upper-left corner and its size.

refactoring  Feature of some NET
languages that can automatically
change the name and class of
variables and objects. VB provides
only for renaming variables.

relational operator Used to
compare two fields for greater
than >, less than <, or equal to =.

remark A Basic statement used
for documentation: not interpreted
by the compiler: also called a
comment.

resizing handle See handle.

return value Value returned

from a function.

reusability Code modules
that can be used in multiple
projects.

RichTextBox A specialized
form of a text hox that allows
formatting of the Text property. If
an rtf file is loaded into a
RichTextBox, the text appears
properly formatted.

row A horizontal section of a

grid control.

run time During the time a
project is executing.

run-lime error An error that
OCCUT'S 85 a program executes:
causes execution to break.

S

scope The extent of visibility of
a variable or constant. The scope
may be namespace. module-level,
block. or local.

Seroll evem  Scroll bar event
that occurs as the user moves the

scroll box.
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Select Case Selection
structure: can be used in place of
an If statement.

Select Resource dialog box A
dialog box in which the image and
sound files of a project can be
added and selected.

SelectedIndex property Index
of the item currently selected in a
list box or combo box.

separator bar A horizontal line
used to separate groups of menu
commands.

SetBounds method  Sets the
location of a control: used to move
a control.

SetError method  Defines the
message and tums on the error
message for an ErrorProvider
control; used for validating input
data.

shared property A property
that can be used by all objects of
the class; generally used for totals
and counts. Only one copy exists
for all objects of the class.

shared variable  One variable

that can be used by all objects of
the class: generally used for totals
and counts.

short cirenit  Skipping the
evaluation of parts of a compound
condition that are not required to
determine the resull.

shorteut menu  The menu that
pops up when the right mouse
button is clicked. Also called a
popup menu, conlext men, or
right-mouse menu.

Show methad  Displays a form
or message box. A form displayed
with the Show method is modeless.

ShowDialog method Displays a
common dialog box or a form: the
form is displayed modally.

siblings (XML) Elements at the
same level as each other.

signature  The name and
argument list of a method or
procedure.

simple eombo box  Fixed-size
combo box.

simple list box  Fixed-size list
box.

single document interface
(SDI) Forms act independently
in a multiple-form project.

single-file model A siyle of
Web Form in which the VB code
and HTML are contained in the
same file.

Size structure A size specified
by width and height: measured in
pixels.

SizeMode property  Allows the
size of an image in a picture box to
streich.

SmallChange property  Scroll
bar property for amount of move by
a click on an arrow.

snap lines  Guidelines that pop
up on a form during design time to
help align the controls.

See code snippet.

solution A Visual Basic
application: can consist of one or
more projects,

snippet

Solution Explorer window

An IDE window that holds the
filenames for the files included in
your project and a list of the
classes it references.

solution file A text file that
holds information about the solution
and the projects it contains.

SortedList A collection type
that is based on a Dictionary:
contains an automatically sorted
list of elements. each consisting of
akey and a value.
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Sorted property Property

of a list box and combo box that
specifies that the list items should
be sorted.

SoundLocation property The
path of the sound file played by the
SoundPlayer component.

SoundPlayer component A
component that allows the user to
play a sound file.

splash sereen A window that
appears before the main application
window: generally displays
program information and gives
the appearance of quicker
application loading.

Standard Edition A version of
Visual Basic with fewer features
than the Professional and Team
System versions.

StartPosition property
Determines the screen location of
the first form in a project when
execution begins.

startup form  The main form:
the first form to display after the
splash screen.

stateless  Does not store any
information about its contents from
one invocation to the next.

Static A local variable with a
lifetime that matches the module.
The variable retains its value as
long as the form is loaded.

status bar  An area along the
lower edge of a window used to
display information for the user.

StatusSirip control A
conlainer control that creates a
status bar across the lower edge
of a form.

Step Into  Debugging command:
executes each statement, including

those in called procedures.

Step Over Debugging command:
execules each statement in the
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main procedure but does not show
statements in called procedures.

stream  An object used to
transfer a series of bytes from one

location to another.

SwreamBeader Object used to

input small amounts of information
stored in a disk file.

StreamWriter  Object used to

write small amounts of information

to disk.

Stretchimage Setting for the
value of the SizeMode property of a
Picture Box control.

A constant
enclosed in quotation marks.

string literal

strongly typed A feature of

VB that requires the programmer to
always be aware of the data type.
If you assign data to a wider type.
VB can implicitly (automatically)
convert for you; if you are
assigning data to a narrower type,
where precision or accuracy might
be lost, VB will generate a
compiler error.

structure A grouping that
combines multiple fields of related
data.

sub procedure A procedure
that performs actions but does not
return a value.

subelass A derived class; also

called a child class.

submenu A menu within a

mefu.

subseript  The position of an
element within an array; also

called an index.

subseripted variable An

element of an array.

superclass A base class for
inheritance, also called a parent
class.

syntax error An error caused
by failure to follow the syntax rules
of the language; often caused by
typographical errors. The Editor
informs you of syntax errors.

System.l0 namespace Holds
the stream objects for reading and
writing data files.

T

Tablndex property Determines
the vrder the [veus moves as the

Tab key is pressed.
table A two-dimensional array.

table adapter An object that
handles retrieving and updating of
the data in a dataset.

table lookup Logic to find an

element within an array.

TabStop property Determines
if a control can receive focus.

Team System Edition The
version of Visual Studio with the
most features.

text box A control for data
entry; its value can be entered and

changed by the user.

Text property The value that
displays on a control such as the
words in a text box or label.

TextAlign property Used to
change the alignment of text within
the control.

TextFieldParser Object used to
read a delimited file and separate
it into its individual fields.

Tick event One firing of a
Timer component; each time the
interval passes, another Tick event
occurs.

Glossary

Timer component  Fires Tick
events at a specified time interval.

ToLower method Converts text
to lowercase letters.

toolbar The bar beneath the
menu bar that holds buttons; used
as shortcuts for menu commands.

toolbox A window that holds
icons for tools; used to create
controls and components on a form.

ToolStrip econtrol A container
control that creates a toolbar on a
form.

ToolStripStatusLabel objeet
Individual item on a StatusStrip
control.

ToolTip Small label that pops
up when the mouse pointer pauses
over a toolbar button or control.

ToolTip component Placed on a
form to allow the individual controls
to display ToolTips. A ToolTip
property is added to each control.

ToolTip on ToolTipl property
The new property added to each
control when a Tool Tip component
is added to the form.

Tolpper method  Converts text
to all uppercase.

Try/Catch block Traps user
€TTOTS 0T Program errors.

U

user interface The display and
commands seen by a user: how the
user interacts with an application.
In Windows, the graphical display
of an application containing
controls and menus.

Using bloek A group of
statements bounded by Using and
End Using; any variables declared
inside the block are not available
outside the block.
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validation Checking to verify
that appropriate values have been
entered.

validator controls Controls
that can automatically validate
input data; used on Web Forms.

value keyword Incoming value
for a Set clause in a property
procedure.

Value property Holds the
current setting of a scroll bar
control.

ValueChanged event  Event
that occurs when a seroll bar
control is scrolled.

variable Memory location that
holds data that can be changed
during project execution.

vertical seroll bar A Windows
control that provides a seroll bar

that appears vertically on the form.

Visible property Determines if
a control can be seen or not.

visual inheritance Inheritance
of the visual elements of a form.

Visual Studio environment
The development environment
including tools for designing the
interface, editing program code,

and running and debugging
applications: also called the IDE.

W

Web Form  Form in Visual
Studio for creating pages that
display in a browser.

Web page A static puge
consisting of HTML elements;
displayed in a browser application.

WebBrowser control Displays
Web pages on a Windows form.

Windows Presentation
Foundation (WPF) Technology
for creating rich user interfaces,
such as those used in Windows
Vista. Can use WPF interoperability
to include WPF controls on a
Windows Form, use a WPF
Application template to write a
WPF application. or use a WPF
Browser template to create a
browser application.

With and End With statements
A block of code that refers to the
same object. The object name
appears in the With statement; all
subsequent statements until the
End With relate to that object.

With block The lines of code
between a With and End With
statement.
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WordWrap property Boolean
property that allows text to wrap to
a second line. Multiline property
must also be set to True.

Write method Writes one
record to a stream object; does not
include a carriage return.

writeAllText method A
simple method to write a text file.
The method opens a file. writes the
data. and closes the file
automatically.

WriteLine method Writes one
record to a stream object; includes
a carriage return character at

the end.

X
XAML Extensible Application
Markup Language.

XAML Browser Application
(XBAP) A WPF application
that runs in a browser. The user
interface is created using XAML.
See Extensible Application Markup
Language.

XML  Extensible markup
language. A format for data;

popular for data storage and
transfer on the Internet.
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SYMBOLS

— {subtraction) operator, 118

- = assignment operator, 120, 121

. (comma), specifying two dimensions to an
array, 338

! (division) operator, 118

/= assignment operator, 120, 121

¢ (eolon), as statement terminator, 158

\ (integer division) operator, 118

\= assignment operator, 120

+ (addition) operator, 118

+ operator, concatenation with, 89

+= assignment operator, 120, 121

= (equal sign), meaning of, 159

= (equal to) comparison operator, 159

“...." in a dialog box, 218

# signs, enclosing literal values for
dates, 618

& P d). See A I “&)

&= assignment operator, 120, 121

* (multiplication) operator, 118

*= gssignment operator, 120, 121

A (exponentiation), 118

< (less than) comparison operator, 159

<= (less than or equal t0) comparison
operator, 159

<> (not equal o) comparison
opetator, 159

< > (start-tag and end-lag), in XML, 583

> (greater than) comparison operator, 159

>= (greater than or equal to) comparison
operator, 159

A

About bex, 216, 253

About Box template, 253-256
Abs (absolute value) method, 623
Absolute positioning. 373, 374
Abstract class, 491, 496
Abstract methods, 491
Abatraction, 469

Accept button, 79
AcceptButton property, 79
Access keys, T8-79. 211
Access level, 264

Accessing, properties, 492
Access-level keywords, 264
Accessor methods, 474
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Accumulators, 331-333
Acronyms, Web, 386
Activated event, of a form, 260261
Active control, aligning to. 77
Active Files button, in Document window,
251, 252
ActiveX Data objects (ADO). 398
Add ASPNET Folder, 421
Add Class, from the Project menu, 477
Add Connection dialog box, 405
Add Existing item command, 252
Add methad
of DateTime, 616
of ltems, 286-287, 455
setting a date, 619
Add New Item dialog box. 250, 257, 258,
365, 380, 381,477
Add property. of SortedList, 344
Add WHERE Clause dialog box,
424, 426
Add Windows Form. 250, 251, 253, 254
Addition (+) operator, 118
ADO.NET. 398
AJAX (Asynchronous JavaSecript and
XML), 384-386
AJAX Extensions controls, 369
Algebraic compansons, 159
Alignment
of controls, 76-77
of decimal columng, 306
Alignment options, of Format menu, 635
AllowDrap property. 546, 548
Alphabetic order, sorting properties
in, 23, 25
Alt + right arrow editing shorteut, 638
Alt key, viewing access keys, 78
American National Standards Institute, See
ANSI code
Ampersand (&)
in concatenation. 89
in front of access key character, 78
specifving key for keyboard
access, 211
And logical operator, 163, 165
AndAlso logical operator, 163, 165
Animation, 532-535
ANSI code, 160, 161
APL, NET version of. 5

Apostrophes
adding 10 the beginning of code
lines, 199
beginning remarks, 30
App_Data folder, 421
Application tab, list for leon, 268
Applications
adding context menus to, 222
adding sound to, 541-542
components of, 7
deploying, 640
designing for user convenience, 77-83
matching other Windows
applications, 77
multitier, 471372
writing Visual Basic, 6
Apply Styles window, 376, 377
Arguments
of the Parse method. 116
passing ByVal or ByRef. 227
passing lo provedures, 226-227
Arithmetic operations, performing. 118
ArithmeticException class, 135
Array elements, referencing indirectly, 333
Array programs, debugging, 333
ArrayGroup array, 335
Arrays, 326
declaration statements for, 327
including in structures, 330-331
with list boxes, 336-337
multidimensional, 337-339
summing both directions, 340
Arrow keys. nudging controls. 635
As Datatype entry, 296
Ascending, selecting for Sort Type, 418
ASCI characters, 160
ASPNET
creating Web applications, 363
impersonation by, 642-643
1l fﬂr g' g o { e, | ﬂ!l.l:'
code, 365
server controls, 368, 369
validator controls, 382-383
ASPNET 4, 363
ASPNET Empty Web Application
template, 364
.aspx extension, 363
aspx.designer.vb file, 370
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.aspx.vb extension, 363
aspx.vh file, 370
Assembly, Friend dccess and, 264
Assembly Information button, 255
Assembly Information dialog box,
255, 256
Assignment operators, 120121
Assignment statements, 30-31,
33,89, 120
Asynchronous JavaSeript and XML. See
AJAX (Asynchronous JavaSeript
and XML)
Atan method. 623
Atiribute elements, in an XML file, 585
Attributes, in an XML node, 583
Authentication, 642
Authorization, 642-643
AutoCorrect box (eature, 45, 46
AutoHide, IDE windows, 630-631
AutoHide pushpin icon. 17
Auto-implemented properties, 482
Automatie context menus, 223
AutoPostBack, enabling, 423
Autos window, 194, 198, 333
AutoSize property, 21, 25,73, 129
Average, calculating, 140
Axes, in an XML document. 585

B
Back constant, 173
BackColor property, 77, 86
BackgroundImage property. of a form. 74
BackgroundlmageLayout property, of a
form, 74
BackStyle property, of OvalShape and
RectangleShape, 73
Base class, 470, 496
calling the constructor of. 492
creating for inheritance, 496
designing, 496
inheriting from, 470
Base-class constructor, calling, 491
Base-class properties, in the derived
class, 492
Basic code, 6.7
bin\Debug folder, 267, 441
Binding source, 401, 402
Binding source objects, 402, 405
BindingNavigator component, 412, 413
BindingSource component. 407, 412_413
Birthdate. entering in a text box, 576
Blank data. checking for. 176
Blank fields, validating., 382-383
Blank line. creating, 42
Blinking icon. displayed by
ErrorProvider, 561
Block-level declarations. 116
Block-level variables, 113. 296
BookSale class, 177481

BookSale example project, 132—133
books.xml, 582-583
Boolean data type, 108, 204
Boolean expressions
compound, 163-165
in If statements, 159
viewing contents of, 196197
Boolean variables, in loops, 204
Border, setting. 74
BorderColor property, 73
BorderStyle property
of labels, 129
of labels, text boxes, and picture
boxes, 74
of a line, 73
of OvalShape and RectangleShape, 73
BorderWidth property, 73
Bound controls, 401, 409410, 412-413
Break All toolbar button, 191
Break time, entering, 298
Breakpoints
clearing, 199
inserting in code, 191-192
placing, 486
removing, 192
setting, 195
Breaks, forcing during debugging,
191-192
Browszers, 362
displaying Help in, 49
testing other, 370
Brush objects, 525. 526, 528-530
Buffer, copying data to, 445
Business rules, enforcing, 472
Business Services tier, 471,472, 473, 484
Button tool, 21.22
Bultons
adding. 40
adding event procedures, 40, 41
changing location and text of, 39
displaying multiple, 173175
in a form, 65
for a message box, 137
performing overlapping functions, 182
placing on forms, 21
setting properties for, 27-29
specifying default, 174-175
for a ToolStrip. 573
ByRef keyword, 227
Byte data type. 108
ByVal keyword, 227

C

C (currency) code. 126, 127

C+ +. elements of OOF, 3

Calculation error, 135

Calculations
breaking into smaller units, 231-233
performing. 116-126
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placing in a separate class, 484
programming example, 120-133
with unlike data types, 124-125
using in code, 120-121
in Visual Basic, 106
Calendar controls, 576-578
Call keyword, 181
Call stastements, example, 181
Callback, 302
Called procedures. not displaying lines of
code in, 193
Calling
event ures_ 181-182
procedures, 226
Cancel button, selecting, 79
Cancel property, for the e argument of an
event, 564
CancelButton property, 79
Capacity property, of SortedList, 344
Carriage return character, choices
for. 440
Cascade constant, in LayoutMdi, 572
“Cascading.” in cascading style
sheets, 376
Carcading style sheets. See CSS (cascading
stvle sheets)
Case Else clanse, 178
Case stalement, lesting, 178
Cage gtructure, 177-178
Casting, 116, 124, 180
Catch blocks, 134, 135
Causes Validation property, of controls, 564
Cells, merging in HTML tables, 372
CenterSereen, setting StartPosition
property to, 81
Ch01HandsOn project, 55-56
Ch02Hande0On project, 94-95
Ch03BookSale project. 132-133
Ch03Hand=0On project, 145-147
ChdHandsOn project, 186-189
ChO5Bowling project. 232-233
Ch05Hands0n project, 238-242
ChO6HandeOn program, 274-277
Ch07HandsOn project, 314-317
Ch08Collection program, 345347
Ch08Hands0n program. 350-353
Ch09Hand=0n program, 392-393
Ch10DataGridView project, 403
Ch10DetailsView project, 411413
Ch10LingFileSystem project. 420430
Chl10WebSelection project, 420426
Ch11HandsOn project. 460163
Ch11StreamReaderReadFile program. 449
Ch12 BookSale Hands-On program.
513-518
Ch12PassProperties project, 501-502
Ch12SBS project. 477481
Ch12Visuallnheritance project. 498500
Ch13 Drag and Drop program, 547-548
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Ch13 Pie Chart Hands-On program.
553-555
Ch13 Random Numbers program.
531-532
Ch13 Timer Animation program, 536-537
Chl3DragDroplmage program, 549-550
Ch13ScrollBars program, 540-541
Ch14 Calendar program, 577-578
Ch14 Error Provider program, 561-563
Chl4DataGridView project, 588
Ch14Validation program, 565-567
Ch14WpiHelloWorld project, 595-597
Chl4XmlLiterals program, 587
Char data type. 108
CharacterCasing property, 563, 613
Check boxes, 69
checking the state of multiple, 171
in a form, 65
setting, 84
testing the value of, 170
Check marks. toggling on and off. 217-218
Checked property
of a check box, 69
of a menu items, 217-218
of a radio button. 69
for Radio buttons and Check boxes, 84
CheckedChanged event, 69
CheckFileExists property. 450
CheckPathExists property, 450
Child class, 470
Child elements. 585
Child forms, 569, 570
Child nodes, 583
Child windows, displaying multiple, 570
Choose Data Source dialog box, 405
Choose Default Environment Settings
dialog box, 9
Choose Toolbox Items dialog box, 592
Circle, drawing, 528, 529
Class files, adding existing to projects, 503
Class icon, in Object Browser, 504, 505
Class Name list, in the Editor window, 43
Class variables. 486
Class-based style, 376
Classes
adding, 493
creating, 468, 477481
creating objecta, 4
defining properties of, 477478
derived, 492493
designing, 473
examining, 50M—5006
hierarchy of, 470
instances of, 468
methods of. 475
objects using, 483490
planning, 6
properties in, 473—475
reusable, 471
Class-level variables. See Module-level
variable(s)

Clean compile, 48
Clear All Bookmarks button, 637
Clear method
from Graphics, 529
of Items, 200-291
of SortedList, 344
Click event procedure, for the Print
button, 302
Clientiserver Web applications, 362-363
Client-side HTML controls. 369
Close button, of an IDE window. 631
Close method, 31, 260
of StreamReader., 447
of StreamWriter, 445, 447
COBOL, NET version of, 5
Code
adding for a Web applications.
367-368
calculations in, 120-121
commenting out, 199200
containing program logic for Web
Forms, 363
dragging to the toolbox. 639
kevhoard shorteuts for editing,
637-638
printing, 43—44
stepping through, 192-193
writing, 20-30
wnting secure, 643
Code socess security, 643-644
Code Editor
entering If statements, 158
writing event procedures, 261-262
Code separation model, 365
Code snippets, in Visual Studio, 568
Code-behind file, for Web Forms, 363
Coding
for controls, 83-90
menu items, 216-218
Collating sequence, of ANSI code,
160, 161
Collection types. examples of, 344
Collections. 285, 343344
Collections namespace, 344
Colon (), as statement terminator, 158
Color constants, 86, 525, 526
Color dialog box, 220-221
Color keyword, 86
Color property, 220221
Colors
radio buttong selecting, 86-88
specifying a large number of, 86
in the user interface, 77
Columns
adding, removing, reordering. 407
adding or deleting in Web Forms, 372
data arranged in, 337
setting properties of, 408
in tables, 308
Combined assignment operators.

120-121

Index

Combo box selection, converting to,
114416
Combo boxes
behavior at design time, 285
styles of, 284
types of. 284, 285
ComboBox control
selecting as a type of menu item, 214
selecting for a field, 414
ComboBox Save and Read program, XML
version of, 588-589
ComboBox tool, 284
Comma (.}, specifying two dimensions to
an array, 338
CommandText property, 417
Comment out the selected lines button,
199, 200
Comment Selected Lines command, 637
Commenting out code, 199-200
Comments, 583. See also Remark
statements
Commission function, 229
Common controls tab, in the toolbox, 64

C 1 dialog comp ts, 219-220
Common Language Runtime (CLR), 5.
134, 616

Compare method. of String, 624625
CompareValidator control, 382
Comparison operators, 154, 178
Comparisons, sample, 160
Compile error, 45
Compiling, 48
Component tray, 40, 41, 81, 82
Components, examining in a form, 407
Compound Boolean expressions, 163-165
Concatenation. 68, 89
Conditions. See Boolean expressions
Configure the Select Statement page, 422,
423, 424
Connection objectz, See BindingSource
component
Const keyword, 109, 266
Const statement, 110, 114
Constant list, in a Case structure, 178
Constants, 106
adding, 494
assigning values to, 110-111
comparing, 159-160
declaration summary for, 266
declaring at module level, 114
example, 111
guidelines for declaring, 266-267
from the MessageBox class, 137
for MessageBoxlcon, 137
named. 109-110
numeric, 110
Constructors, 475, 476
adding for subclasses, 493
in inheritance, 490491
overloading, 476
writing, 479—480
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Comtainers, for other controls, 68
Containers tab, in the toolbox, 64
Containg method, 344
Containg Value method, 344
Context menus
automatic, 223
creating, 222-224
displaying, 23
ContextMenuStrip, adding, 222,
223 224
Context-sengitive Help, 50, 639
Continue button, clicking on, 47
Continue command, 193, 197
Continue statement. 299
Cantrol type. choosing for fields, 418419
ControlChars constants, 173
Controls, 3
adding to new Web pages, 380
adding to WPF applications, 596
aligning, 76-77
changing multiple properties of.
8889
choosing for program output, 128-129
coding for, §3-90
creating multiple, 40
deleting, 21
deselecting, 75
dizabling, 85
entering in HTML tables, 372-373
introducing more, 64-74
moving, 21, 76
Name property of, 27
naming, 48
nudging into place, 635
as objects, 4
placing on forms, 19-23. 72
positioning on a Web page, 373, 374
properties for multiple, 76
resizing. 21
retaining contents of for Web
applications, 383
selecting, 21, 75
snap lines aligning, 635
spacing between, 77
tab order for, 79-81
for Web Forms, 368
working with multiple, T4-77
Conventiong, variables and named
constants, See Naming
conventions
Conversion operation, failure of, 135
Convert class. methods of, 124
Convert methods, 626-627
Convert. ToDateTime method, 619
Cookies, storing, 363
Coordinate system, 527-528
CormerRadius property, 73
Coa method. 623
Count property
of Ttems, 288
of SortedList, 344

Counter-controlled loop, elements of, 296
Counting, module-level variable for, 140
Cr constant. 173
CreateGraphics method, 525
Credentials, authentication based
on. 642
CrLf constant, 173
Crosshair pointer, 19, 20
Crystal reports, 301
CSS {cascading style sheets), 375 370
.css file. attaching an external, 375
(S5 Properties window, 376, 377, 379
Crl + A, 75
Cirl + Alt + L. 632
Ctrl + Alt + T, 638
Cirl + Alt + X, 632
Ctrl + Backspace, 638
Ctrl + Break, 298
Ctrl + Delete, 638
Ctrl + End, 638
Ctrl + Enter. 638
Ctrl + F6. 632
Ctrl + Home, 42, 638
Ctrl + Shift + Enter, 638
Cirl + Shift + T. 638
Ctrl + Spacebar, 638
Ctrl + T. 638
Ctrl + Tab, 252, 632
Curl + Y. 638
Ctrl key, selecting multiple controls, 75
CType function, 180
CurDir method, 584

Cursor, for text boxes, 79

D
D (long date) code, 128, 617
d (short date) code, 128, 617, 618
D or d (digits) code. 127
Data
checking for blank er
nonnumeric, 176
formatting for display, 126-129
writing., 445
Data access, in Visual Studio, 401402
Data applications. running, 407
Data binding
for a combo box, 414415
setting up, 401
Data controls, for Web Forms, 368
Data Designer, opening, 409
Data fields, binding individual, 409-413
Data files, storing and retrieving, 438
Data hiding, implementing, 469
Data property. in DragDrop event
procedure, 547
Data source
passing data from, 402
tting to an SQL datab 422
Data Source Configuration Wizard,
410-411. 412
activating, 403—404
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Choose a Data Source page, 425
Choose a Data Source Type page,
404, 422
Choose Your Databaze Objects
page. 406
Configure the Select Statement
page. 422, 423
se}eciing fieic]s, 416, 417
Data Source Update Mode, 415, 416
Data Sources windew, 410 411
adding a new data source, 410
opening, 412
seleciiug control type for a bound
control, 413
Data tier, 472
Data type(s). 107-108. See also VB data
types
declaring for a variable, 111
declaring for an array, 327
methods for conversion between,
626627
performing caleulations with
unlike, 125
Data type conversions, performing
implicitly, 123-124
Database applications. creating,
403409
Database file, copying in the current
folder, 406
Database management systems
(DBMS=), 398
Database abjects, overview of, 401402
Database schema file, 400
Datahase tables, selecting fields
from, 416
Databases, terminology of, 398-399
Data-bound controls. See Bound
controls
Data-bound text boxes. form with, 410
DataCridView control
adding a new data source, 404
adding to a form, 403
displaying data, 427
displaying fields, 403
formatting, 407409
LINQ query filling, 429
selecting in multiple fields,
587-588
on a Windows Form, 401
DataSet component, 407, 412, 413
Dataset schema, 417
Datasets, 402, 416
DataTip, 192, 369
Datels)
custom formatting for, 618
finding difference between, 619
formatting, 617, 618
working with, 616-619
Date and time, displaying, 575
Date codes, as caze sensitive, 128

Date controls, 576-578
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Date data type, 108, 616, 619
Date format. converting values to, 619
Date property, of DateTime, 616
Date variables, 618
DateTime structure, 128, 575, 616-617
DateTime values, formatting, 128
DateTimePicker contral, 576
Day of the week. checking for, 619
Day property. of DateTime, 616
DayOfWeek property, of DateTime, 616
DayOfYear property, of Datelime, 616
DBMSs (database management
systems), 308
DDB (double-declining-halince)
function, 622
Deactivate event. of a form, 261
Debug menu, 190, 193
Debug mode. entering. 195-196
Debug output, writing, 190-191
Debug time, 14
Debugging. 47
array programs, 333
forcing breaks, 191-192
projects, 189194, 486
tutorial, 195-200
Debugging mode, 189, 199
Debugging windows, 194
Decimal (D) type-declaration
character, 110
Decimal class. Parse method, 117
Decimal columns, aligning. 306-307
Decimal data type, 45, 107, 108
Decimal fracti T ling, 125
Decimal positions, for format specifier
codes, 127
Decimal.Round method, 125
Decision symbeol. 158
Decisions, made by a computer, 156
Declaration statements, 107
for arrays. 327
entering for variables, 112-113
for two dimensional arreys, 338
for variables, 111-112
Declarations, for variables and constants,
260-267
Declarations section, 42. 114
Default button. specifying. 174-175
Default constructor, 476
Default names, assigned by Visual
Basic. 49
Delete All Breakpoints, from the Debug
menu. 199
Delimited files. 439444
Delimiters, 440, 442
Deployment, of applications, 640
Depreciation, functions calculating, 622
Depreciation function., 620
Derived classes. 470, 491, 492493
Descendant elements, of an XML file. 586
Description pane, in Object Browser. 504

Design tah, of Visual Web Developer
IDE. 366
Design time, 14
Design view, table in, 372, 373
Designer window, 11
designer.vb file, 470
Destructors, 475, 489
Details, 401
Details view, 411413, 419
DetailsView control, 423, 425, 426
DetectUsl property, 67
Dialog boxes, 219-221
DialogResull constants, comparing to, 174
DialogResult object. Show method
returning. 173
DialogResult type, 174
Din|np tah, of the toalbox, 219
DictionaryEntry data type. 345
Dim keyword, 266, 327
Dim reserved word. 112
Dim statement, 111, 112, 114
Direct relerence, 332, 341
Disabled items, in a menu. 217
Disconnected datasets, 402
Display. formatting data for, 126129
Dispose methad, from Graphics, 529
Division (/) operator, 118
Do loop, 299
Document(s), 632
Document windows, 11, 12-13.
17.19,633
Documentation, of projects, 42
DocumentCompleted event, 579
DocumentTitle property, 579
Document TitleChanged event, 579
DoDragDrop method, 544-545
DofLoop
forms of, 292-294,
with a list box, 204295
for a table lookup, 334
using, 297
Double (R) type-declaration character, 110
Double data type. 108
Double spacing, in a message box,
172-173
Double-declining-balance (DDB)
method, 622
Drag-and-drop editing. 639
Dirag-and-drop programming, 544550
DragDrop event. 544, 545 546, 547
DragDroplmage program. 549-550
DragEnter event. 544, 545, 546
Dragging. group of selected controls, 76
DrawArc methods, 529
DrawEllipse methods, 529
DrawLine methods, 528, 529
DrawPie methods, 529
DrawRectangle methods, 528, 529
DrawString methods, 304-305. 529
Drop-down list. setting up, 421-423

Index

DropDownltems collection, of a
menu, 212
DropDownList contrel, 421
DropDownStyle property, 284
“duplicate™ error message, 415

E

€ argument
defining as DragEventArgs, 516
of KeyPress event procedure, 567
of KeyUp event pml.‘el‘lnre.. 581

Edit Columns dialog box. 407
Edit-and-continue feature, 47, 193
Editor
displaying remarks. 32
identifying syntax error, 45
shorteuts in, 636-639
Editor tab. 33
Editor window, 11
exploring, 43
splitting. 638639
switching to, 251
e,Graphies object, in Painting event
procedure, 525
Element-based atyle, 376
Element Host control, 591
Elements
of an array, 326
in a structure variable. 330
in an XML file, 583, 585
Else clause
ting in an If stat t, 157
nested If statements in, 166-167
Elself keyword. 157
Empty event procedure, creating, 262
Empty string
comparing text box value to, 175-176
selting property to. 83
Enable AutoPostBack. 423, 425
Enabled property
of a control, B5
of menu items, 217
of the Timer control. 536
EnableViewState property. 383
Encapsulation, 469
End If clause, 157
End Structure statement. 329
End Sub, 20, 225
End With statements. 88
Endless loops. 208
EndO{Data method, 443
EndsWith method. of String. 625
Enter (carriage return). placing with
WrteLine, 446
Enter event, of a control, 201
Enter key. checking for. 581-582
Entry, selecting, 300-301
Entry test, 292
Environment. setting up, 17-18

Environment constants, 173
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Equal sign (=), meaning of, 159
Equal to (=) comparison operator, 159
Equals method, of String, 625
Error List window, 45, 48
Error messages. giving information te
hackers, 643
ErrorMessage property, of the validator
controls, 383
ErrorProvider component, 560-563
Errors, finding and fixing, 4448
Event pfooedu.lﬂ
adding for buttons, 40, 41
calling, 181-182
coding for Hello World, 32-34
naming. 30
opening. 261
planning, 54-55, 92-93, 131,
144, 185
sharing, 179-181
writing for selected events, 261-263
Event-driven programming language, 3
Event-handling methods, 30
Events
causing to oceur at set intervals, 535
compared to methods, 469
responses lo, 29
triggering. 4
of Web controls, 370
writing event procedures for,
261-263
Events button. in the Properties window,
262, 291
Exception classes, 134, 135
Exception handling, 134, 199
Exceptions, 133-135, See also
Run-time errors
Exclude from project command, 252
Executable file, copying to another
system, 267
Execution
pausing with Break All, 191
stopping during debugging, 193
Exit button. Click event for, 33-34
Exit Do statement, 298-299
Exit For statement, 298-299, 329
Exit statement, 298-299
Exit test. 202-203
Exp method, 623
Expander WPF control, 591, 592
Explicit conversions. 124
Explicit line continuation., 89, 90
Exponentiation operator {*). 118
Express Edition, of VB. 5
Expression. opening a project in, 597
Expression Blend, 590
Expression Design, 590
Expression Media, 590
Expression Web, 590
Expressions. checking current

values of, 192

Extensible Hypertext Morkup Language
(XHTML). 362

External.css file. creating. 377

External style sheets, 375

F
F (full date/time) code. 128,617
{ {full date/time) code, 128, 617
F&.3
F1, 50, 639
F4.632
F7,632.638
F9, 191
F12.638
False. testing for. 162
Field names, multiple-word, 412
Field-level validation, 563-567
Fields. See also Data fields
binding to Text Box controls, 411
blank, 382-383
checking for required. 175-176
choosing control type for, 418419
in databases, 398
selecting from the table, 416
testing multiple, 139-140
File extensions, displaying, 8
File handling, using streams. 445
File input and output (I/0), 438
File menu
Close Project, 35
DropDownltems collection for,
212,213
Print, 43
Save All option. 35
File Read program, 449
File stream, 452-453
FileName property, of OpenFileDialog. 450
File-open procedure, 452
Files., 438, See also Text files; XML files
checking for already open. 452-453
checking for existence of, 455-456
closing, 447
saving, 456457
svstem created, 8
viewing contents of, 441
in a Web application. 370
writing to, 438
FileSystem LINQ example, 128430
Fill command. properties of, 417
Fill methods, 409, 528-530
Fill Query, viewing properties of, 409
FillColor property. 73
Filled triangle. on a menu item. 214
FillEllipse method, 528, 529
FillGradientColor property, 73
FillGradientStyle property. 73
FillPie methods, 529, 550
FillRectangle methods, 529
FillStyle property. 73
Filter property, 450. 451, 541
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Finalize procedure, 489, 490
Finally statement, in a Try/Cateh
block, 134
Financial functions, 620622
Firewall. blocking the Web Server, 368
First button (Button 1), 27
Fix function. 623, 624
Flags. See Boolean variables
Focus
form having, 79
resetting, 84
selting on a form. 261
Focus method, 84
Font dialog box, 37-38. 221
Font ebject. properties of, 37
Font properties
of Jia]ng Lok (lbjecln. 221
in the Properties window, 37
Font styles, applying to selected text, 67
For Each and Next Statements, 328-329
For Each loop
array elements in, 328
executing, 329
in SortedList program, 345
For Each/Next loop, 339
F or f (fixed-point) code, 127
For loop, compared to Do, 200
For Next loops, 295, 339
For statement, in a For/Next loop,
295-296, 297
ForeColor property, of a control, 86
Form(g). 3
adding and removing, 252
adding ContextMenuStrip to.
223-224
adding to projects, 251-252
changing color of, 86, 87-88
changing properties of, 27-29
creating for a user interface, 484
creating new, 250-252
displaying lists on, 284
hiding or closing, 260
inheritance for, 470
method and events of, 258-263
maodifying to use inherited classes,
494495
multiple. 250-252
as objects, 4
passing properties between,
500-503
placing controls on. 19-23, 72-7,
removing from projects. 252
setting position on the screen, 81
setting up, 19
showing, 258-260
switching between, 251
Form classes, inheriting, 496500
Form Designer, 13. 262263, 635636
Form Designer tab, 33
Form Designer window, 82, 251
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Form events. 260261
Form files
adding to a project, 252
remarks at the top of, 42
Form inheritance, example, 498-500
Form layout, displaying. 36
Form objects, declaring and
instantiating, 260
Form_Load procedure, 333-334,
adding code to, 593
containing code, 407
reading a file into a list, 455
Format specifier codes. 126-128
Format specifiers, for dates and
times, 617
FormatCurrency function, 628
FormatDate Time function. 628
FormatException class, 135
FormatNumber function, 628
FormatPercent function, 628
Formatting and Advanced Binding dialog
box. 415, 416
FormClosed event. 261
FormClosing event, 261, 457
FormFeed constant, 173
FORTRAN. .NET version of, 5
FoundBoolean variable. 336
Friend Const keyword, 266
Friend keyword. 266, 469
allowing other forms to access a
variable, 264
declaring a form as, 263
declaring an array, 327
Friend level variable, 267
From keyword, giving a collection initial
values, 344
Full screen, using, 632
Full Screen button, 633
Function parameters, 228
Function procedures, 225, 227-230
Function...End Function statements, 228
Functions
caleulating depreciation, 622
calling, 229, 231
checking validity, 627628
financial. 620-622
formatting output, 628
mathematical, 126. 622624
returning the result of, 228-229
writing. 220 230-231
Future value function, 620

G

gigeneral) code, 128

G (general) code, 128

Garbage collection, 490

GDI+, for drawing graphics. 524
General procedures, 225-233

Get accessor method, 474

Get blocks. in property procedures. 478

GetData method
of Data object, 547
of Table Adapter, 409
.gif file, 532, 536
Global variables. See Namespace-level
variable
Graphic shapes, creating, 72
Graphical user interface (GUI)L. 3
Graphics, 524, See also Images; Pictures
controlling at run time, 533-535
displaying animated, 532-533
methods, 528-530
moving, 535
steps for drawing, 524-525
Graphics Device Interface (GDI), 524
Graphics methods. in Windows Forms, 524
Graphics object. declaring. 525
Graphics pages, 303-305
Greater than (>) comparison operator, 159
Greater than or equal to (>=) comparison
operator, 159
Group boxes, 65, 68
Group numbers
entered into GroupTextBox, 331-332
as index to an array, 332
loading into a table, 333
GroupBox controls, 68
GUI ( graphical user interface), 3
Guide diamonds, docking windows
using, 633

H
Handled property. of
KeyPressEvent Args, 567
Handles clause, 179-180, 224
HasMorePages property. 309
Hello World application
creating with WFF, 595-597
filesin, 7
Hello World form, 15
Help
context-sensitive, 639
walkthroughs in, 568
Help feature, in Visual Studio, 13, 15
Help Library Manager. opening. 50
Help text, form with. 260
Help topics, viewing, 50-52
Help Viewer, 40-52
Hidden field, assigning a module-level
variable to, 383
Hide method, using a form’s. 260
Hierarchy. of classes. 470
Horizontal scroll bars, 537. 540
Hot keys. See Access keys
Hour property. of DateTime. 616

HTML pages, dynamically generating, 363

HTML tables. See Tables (HTML)

HTTP (Hypertext Transfer Protocol). 386

HyperLink control, 379, 380

Hyperlinks, 379-382

Hypertext markup language, See HTML
(hypertext markup language)

|
Jico extension, 70, 268
Ieons
changing for a program, 268
switching Lo create animation. 533
ID property, of a text box. 367
ID-hased style, 376
IDE (integrated development
environment). 7
components of, &
default profile for selecting, 8-9
initial screen, 9, 10
running programs outside, 267-268
working in Visual Studio's. 630-635
for WPF applications, 594
IDE layout. resetting, 634
IDE windeows
AutoHide feature of each. 631
switching to running application, 197
Identifiers, 107, 108
If statements. 156-159
charting, 158
Continue statements in, 299
examples of, 170
logic without an Else action. 156
nested, 166-168
with radio buttons and check boxes,
165-171
[{/Then/Else statement, 156, 157
I3 Authentication, 642
legal syntax. in an If statement.
158-159
linage control
adding graphics to a Web page. 373
adding to a cell, 374
on a Web Form, 532
Image files, storing in project

resources, 534

Image property, of a picture box. 69. 70

I See also Graphics; Pictures
dragging and dropping. 548-550
for forms and controls. 74
including on Web pages, 373-375
placing inside containers, 539
selecting, 69, 70
switching, 533-534

ImageUtl property, of an Image

HSerollBar control, 538-532 control, 373

HTML (hypertext markup language) I diate window, clearing, 191
tags in, 399 Immutable strings, 624

HTML code, viewing, 368 Impersonation. in ASP.NET, 642643

HTML controls, 369, 609 Implicit conversions, 122. 123124
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Implicit line conti 89, 165
Implied operations, in Basic versus
mathematics, 120

Import button, of the Select Resource
dialog b 70
Imports statement, for
System.Windows.Controls, 591
Indentation. in a With block. 88
Index, Ser Subscripts
IndexOFf methods, of String, 625
IndexOutOfRange exception. 200
Information assurance, 642
Inheritance, 469470
adding. 490-500
eongtructors in, 490491
creating a base class for, 196
visual, 496
Inherited class
coding for events of, 500
modifying a form to use, 494495
Inherited controls, 497
Inherits clause, 498
Inherits statement, 490, 493
Initial values, setting for dialog
boxes, 222
Initial Directory property. of
OpenFileDialog, 450
Inline style, 375, 376
Input
from a file. 438
validation of, 175-17¢
Input data, helping users enter, 563
Input Mask dialog box. 66
Input text boxes, with whit=
background, 128
Inszert method
of Items, 287-288
of String, 625
Insert Table dialog box, 371
Insertion point
for a breakpoint, 191
for text boxes, 79
Instance, of a class, 4, 468
Instance members, 486

Instance properties, 502. See also Instance

variables
Instance variables, 486488
Instantiating. an object, 468
Instructions
form with. 260
repeating a series of, 202
Int function. 623, 624

Integer {I) type-declaration
character, 110
Integer class, Parse method. 117

Integer data type. 107, 108

Integer division operator (Y. 118

integrated development environment. See
IDE {integrated development

environment)

IntelliSense, 32-33. 112-113
setting PrintAction property, 41
signatures for the Show method, 138
typing arguments of functions, 620
I rate, o ining, 621-622
Internet Information Services (11S), 362
Interval property. of a timer, 536
Intranet, 363
Intrinsic constants, 109, 111
InvalidCastException class, 135

Invisible control. storing a picture in. 533

Invisible label, 383
Is, in a Case structure, 178
IsDate function. 628
IsMdiContainer property, changing to
True, 570
IsNot keyword. 452
IsNothing function. 628
IsNumeric function. 628
I1sPostBack property. of a Web page, 384
Item (Key) method, of SortedList, 344
ltems collection, 285
filling, 285-286
of MenuStrip, 212
referencing, 288-289
Items Collection Editor
adding buttons to a ToolStrip, 573
for the DropDownltems collection,
212,213
of MenuStrip. 212, 213
objects for a ToolStrip control, 574
opening, 574
Items property
of a list box, 286
of ToolStrip in the Properties
window. 573
Items.Add method, 455
Iteration, 292, 296, 299

J

Java, NET version of, 5

K

Key field, 610

Keyboard mappings, resetting, 196

Kevboard shorteuts
for displaying windows, 632
for editing code, 637-638
setting for menu items. 218
for stepping commands. 193

KeyChar property. 567

KeyCode property. 581

KeyData property. 581

KeyDown event procedure, 567

KeyEventArgs, 581

KevPress event procedure. 567

KeyPressEventArgs, 567

Keys enumeration, constants. 581

Keystrokes, capturing from the

user, 567
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KeyUp event procedure, 567, 582
Keywords, 108

L
Label comrol, 52, 73
Label tool. in the toolbox, 19, 20, 38
Labels
AutoSize property. 26
clearing. 83
creating, 38-39
defanlt background color. 120
displaying output in, 129
in & form, 65
leaving with default names. 49
newly created, 20
Language Integrated Query. See LINQ
(Language Integrated Query)
LargeChange property, of a scroll
bar. 538
LastIndexOf methods. of String, 625
Late binding, 180
Layout toolbar, 12, 76, 635
laywl"d.i method. 571
Leave event. of a control, 201
Less than (<) comparison operator, 159
Less than or equal to (<=) comparison
operator, 159
Lf constant, 173
Lifetime, 113, 204
Line and shape controls, 72-73
Line numbers, displaying on source
code, 45, 46
Line-continuation character, 90
Lines
commenting selected, 637
continuing long program, 59-90
creating blank, 42
displaying text on multiple, 67
drawing, 73, 528, 529
printing multiple, 305
LING (Language Integrated Query),
427, 586
LING project, creatng. 428
LINQ query, 428, 429
LINQ to SQL component, 427
LINQ to XML component. 427
LINQ to XML query. 586
List(s)
clearing, 290201
determining mimber of items in. 288
displaying on a form. 284
filling. 285286
printing selected items from. 306
removing items from. 289290
selecting records from, 413419
List boxes
with arrays, 336-337
behavior at design time. 285
Do/Loops with, 294295
loading. 455
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List boxes—Cant.
printing contents of, 306
saving contents of, 454—457
selecting entries in, 300-301
in a two-dimensional array, 342
types of, 284, 285
List data, sorting, 416418
ListBox tool. 284
Literal, 31. See also String literals;
XML literals
Load event. of a form, 260261
Load method, of XDocument, 584
LoadFile method, of rich text box, 67
Local declarations, 114, 266
Lacal help. selecting, 49-50
Local variables, 113
locations for coding. 115
showing values of, 194
in Web applications, 383
Locals window. 194
Location property; of any control, 527
Lock Controls, from the context menu, 23
Log method, 623
Logic errors. 47
Laogical operators, 163-165
Login controls, for Web Forms, 369
Long (L) type-declaration character. 1100
Long data type, 108
Lookup operation
for two-dimensional tables, 341-343
UML action diagram, 335
Loop control variables, altering values of,
207-298
Loop index. 205, 207, 208
LoopIndexInteger, 295-296
Looping, 202
Loops, 292
Boolean variables in, 294
ell("el!!. 2%
exiting, 208299
satisfying conditions before
entry, 297
skipping to next iteration of, 299
Lowercase characters, comparing,
162-163

M

M (month) code, 128

M date format character. 618

Main window. in Visual Studio
environment, 11

Manage Styles window, 376, 377, 378

Managed code, 5

Markup languages, 362

Mask property. 66, 567-568

Masked text boxes, 66, 567-568

MaskedTextBox control. 66

Masks, predefined, 568

Matching entry. selecting. 301

Mathematical functions. 622-624

Mathematical operations, functions
for. 126
Max method, 623
Maximum property. of a seroll bar, 538
MaxLength property. 563. 613
.mdb extension, 398
mdf extension, 398
MDI (multiple document interface), 560.
569-572
MdiWindowListItem propesty. 571
Me entry. expanding, 194
Me keyword, 31
M String method, of the Graphic:
class. 306-307
Members list. in Object Browser. 504
Menu Designer, 210
adding ContextMenuStrip, 222, 223
creating submenus, 214
deactivating, 211
Menu items, 214
Checked property. 217-218
eoding for, 216-218
as controls, 210
creating, 215-216
Enabled property, 217
keyboard shortcuts for, 218
loga]ing check marks on and off,
217-218
Menus, 210
dding to other comp 214
creating, 215-216
defining, 210-215
separator bars in, 214,215
standards for Windowz, 218
Menus & Toolbars tab, 210
MenuStrip component
adding to a form, 210, 215, 216
in the component tray, 210, 211
MenuStrip Items collection, 212
Message boxes
avoiding displaying multiple, 176
displaying messages in, 136-140
enhancing, 171-175

Message property, 135

Message string, 137, 171-173

M geBox class. ge boxes created
with. 136

MessageBox object, Show method, 136

MessageBoxButtons, 136, 137
constants. 173175, 504, 505

MessageBoxIcon, 136, 137

Messages

changing size and alignment of, 36-38
displaying in message boxes. 136140

Method icon, in Object Browser, 504, 505
Method Name List. 43, 261, 262
Methods

associated with ohjects, 4

of classes, 475

coding, 480

Index

compared to properties, 31
e ting to end progr 31
graphics, 528-530
from the Graphics class, 529
inheriting, 490
of ahject-oriented programming, 225
of nl:ljoq:l.s. 468, 469
overloaded. 136
overriding, 491, 494
procedures as, 20
retum type of, 174
using overloaded. 138
Microsoft Academic Alliance program, 6
Microsoft Developers Netwark (MSDN)
library, 49
Microsoft Expression Studio, 590
Microsoft Intermediate Language
(MSIL}, 5
Microsoft Passport, 642
Microsoft Silverlight. 590
Microsoft SQL Server Database File. 405
Microsoft Windows. See Windows program
Millisecond propery, seeding Random
class. 532
Min method, 623
Minimum property, of a seroll bar, 538
Minute property. of DateTime, 616
Mod operator, 118
Modal forms, 259, 260
Modal windows, versus modeless, 220
Modeless forms, 259, 260
Modeless windows, versus modal, 220
Modes, 14
Madule-level declarats 114-115
Module-level variable(s), 113
assigning to an invisible control, 383
for class properties, 478
declaring as Friend or Public, 263
declaring for a shared event
procedure, 180181
declaring for the total, 140
lifetime of, 113
locations for coding, 115
setting the access level, 264
in Web applications, 383
Month property, of DateTime, 616
MonthCalendar control, 576
Mouse pointer, pausing over an error. 45
MouseDown event. beginning drag-drop,
544,545
Move To Next Bookmark button, 637
Move To Previous Bookmark button. 637
Moving. controls as a group, 76
MSIL (Microsoft Intermediate
Language), 5
Multiclass pmojects, managing, 503
Multidimensional arrays, 337-339
Multiform projects, variables and
constants in, 263-267
Multiline property. 67-68
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multiple document interface (MDI}, 560,
569-572
Multiplication (*) operator. 118
Multitier applications, 471-472
MustInherit modifier. 496
MustOverride keyword, 491, 496
Mutable strings, 624
My keyword, 71
My.Computer. Audio. Play, 541-542
My.Computer.FileSystem, 439
My.FileSystem object, 428

N
N (number) code, 126. 127
Name property
changing for a new button, 40
compared to Text, 27
of list boxes, 285
of a menu item, 212
of OpenFileDialog, 450
in Properties window. 24, 596
selecting, 23
Named constants, 107, 109-110, 266-267
Namespace(s), 23, 265
Namespace and clags. of selected
object, 24
Namespace icon, in Object Browser. 504
Namespace-level declarations, 116
Namespace-level variable, 113
Naming conventions
for constants, 110
for objects, 4819
standards for, 48
for variables. 478
variables and named constants,
108-109
Naming rules
for ohjects, 48
variables and named constants, 108
Navigate method, of WebBrowser
control, 579
NavigateUrl property, in a HyperLink, 379
Navigation bar., deleting from a form. 414
Navigation controls, for Web Forms, 369
Negative increment, 297
Nested For/Next loops, 339
Nested If statements, 166-168. 176
Nested parentheses, 119
Nested Try/Catch blocks, 139-140
NET class names. integer data types. 124
NET Commen Language Runtime. See
Common Language Runtime (CLR)
NET data types, 124, 125
NET Framework., 5, 642
.NET languages. file handling in, 445449
New keyword
creating a TextFieldParser object. 442
creating instances of a class, 168
creating new objects, 483
instantiating objects, 472

New Project dialog box. 9-11, 16-17, 364
New Project option, in Visual Studio File
menu, 364
New statement, inside of a procedure, 463
New Style dialog box, defining styles in,
377378
NewLine character, 68, 172
NewLine constants, 173, 440
Next method, of Random object, 530
Next statement, in a For/Next loop,
206, 207
Nodes. of an XML file, 583
Nonnumeric data, checking for, 176
Nonshared methods, 624
Not equal to (<) comparison operator, 159
Not logical operator, 163
Not operator, toggling a Bool
Nothing constant, 533, 548
Nothing VB keyword, 452
Now property, 575, 616, 617
n-tier application, 472
Nudging, controls into place. 635
Null string, See Empty string
NullChar constant, 173
Number of periods function, 620
Numbers
random, 530-532
rounding. 125-126
Numeric constants. rules for, 110
Numeric conversion. failure of. 135
Numeric data, validaling in a text box. 557
Numeric data types
converting between, 123124
converting sirings to, 116117
converting to a string value, 117
Numeric variables, comparing, 159160

value, 218

O
Object bos, in the Properties window, 26
Object Browser, 503-506
Object date type, 108
Object-ariented programming
(OOF), 3. 168
Object-oriented programming. methods
of, 225
Object-oriented terminology, 469471
Objects, 4. 468
code instantiating, 485
creating using classes, 483490
declaring at module level, 483
defining and using new, 484486
rules and co ions for,
4849
passing as properties, 502-503
planning, 54, 91-92, 130131,
142144, 183-185
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typing names of, 32
viewing in a form, 43
Objects list, in Object Browser, 504
Odbe, ADONET aceessing, 398
OleDb, ADONET accessing, 398
Online help, selecting, 49-50
OOP. See Object-oriented programming
(oop)
Open and Write File program. 453454
Open dialog box, for image files, 70, 71
Open File dialog box. 450, 451-453
OpenFileDialog common dialog
component, 450, 451, 541
Operating system data, querying.
427-428
Option Explicit, 121, 122, 123
Option Strict, 121, 122-123
Options, setting in the VS IDE, 634635
Options dialog box, 634
Or logical operator, 163
Oracle, ADONET accessing, 398
ORDER BY button, elicking on, 422, 423
ORDER BY clause, 418, 424
Order By operator, of LIN(), 586
Order of evaluation, for logical
operators, 164
Order of operations, 119-120
Order of precedence, 119
OrElse logical operator, 164, 165
OutOfMemoryException class, 135
Output
creating multiple lines of, 172-173
to a file, 438
functions for formatting, 628
Output text, gray background, 1268-129
Output window, displaying books.xml file
in, 584585
Oval shape, drawing, 529
OvalShape control, properties of, 73
Overloaded methods, 136, 138
Overloading, 138, 471. 476
Overridable keywond, 491
Overrides keyword. 491, 406
Overriding, methods, 471, 491, 494

P

P or p (percent) code, 127

PadLeft methods, of String, 625626
PadRight methods, of String, 626
Page counter. declaring static, 310
Page style, 375

Page_Load event, 370. 384

Pages, printing, 303, 309-310

Paint event. 261, 525

Parameter properties group box, 424
Parameterized constructor, 476, 483

rec ded 1 1ons P; ized query, 424
for. 49 Parameters
renaming, 639 of functions, 228
as things. 468 functions with multiple, 230-231
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Parent class, 470
Parent form, 569, 571-572
Parentheses. 31, 119
Parse methods, 116, 117, 139
Parsing. 117
Pascal casing. for naming controls, 48
Payments function, 620
Peck method. of StreamReader, 448
Pen class. 526
Pen objects, 525, 528
PERL, .NET vemsion of, 5
Permission classes, code access security
based on, 644
Picture boxes, 65, 69-72
Picture elemen(s. 525
PictureBox controls, 69, 71, 532
Pictures, See also Graphics: Images
controlling at run time, 533-535
moving. 535
replacing to show animation, 533
Pie chart, drawing, 550-555
Pizels, 525
Planning

applications in Visual Basic, 6

projects, 18, 5355, 90-91, 129131,

141-144, 183-185

Playing

sounds, 541-542

videos, 542-544
Pmt function, 620-621
Point structure. 527
Polymorphism. 471
Portable Web applications, 427
Postback, 384, 4119
Posttest, 292-293
Pow method., 623
PowerPacs contrals, 72,73
Precedence, order of, 119
Predefined masks, 568
Present value function, 620
Presentation tier, 471, 472, 473, 454
Pretest, 292
Primary key field. in database tables, 398
Print button

adding. 40

Click event. 302

writing code for, 303
Print dialog box, 168-160
Print method. 41, 302
Print operation. initiating. 302
Print output, setting up, 302-303
Print preview. displaying. 307-308
PrintDocument component, 301-303. 307
Printer. sending information to. 301-310
Printer reports, utility program, 301
PrintForm component, 40, 41
Printing

code, 4344

getting started with, 303-305

multiple lines. 305

multiple pages, 300-310
summary of, 306
two-dimensional tables, 339
Printing tab, of the toolbox, 301
Printout, sample, 44
PrintPage event handler, 303
PrintPage event procedure, 302-303, 306
PrintPageEvent Args argument, 303, 305
PrintPreviewDialog component. 307-308
Private, variables declared as, 264
Private access, for procedures, 226
Private keyword, 266, 469
declaring an array, 327
declaring methods, 475
for madule-level variables, 114
for sub procedures and functions, 480
Private module-level variables, 267
Private Sub, 29
Private variables, declaring, 473, 477, 478
Procedural languages, 3
Procedure header. 228
Procedures
calling, 226
converting to function procedures, 230
declaring variables inside. 140
passing arguments fo, 226-227
planning, 6
sharing using context menus, 224
writing code in. 20
Program execution
breaking and stepping, 195-196
continuing, 197
stopping. 198
tracing line by line, 192
Program lines, continuing long, 165
Program output, choosing controls for,
128-129
Programming, a Visual Bagic
application, 7
Programming errors, types of, 44
Programming languages, types of, 3
Programs. ending, 31
Project Designer
Application tab. 268
hanging a oot pace in, 265
Resources tab, 72, 534. 535
Project folder. copying, 233
Project user option file, 8
Projects
adding existing class files to. 503
adding form files 10, 252
adding forms to. 251-252
basing on existing projects, 233-234
closing. 35
copying and moving, 640
creating for printing, 303
debugging, 47. 189-194, 486
forms in, 7
modifying. 3643
opening saved. 36

Index

planning, 18, 53-55, 9091, 129-131,
141-144. 183-185
removing forms from, 252
running, 34-35
saving and running, 42
writing, 14-43, 132, 145, 186
Projects and Solutions category, of
options, 634
Properties
aceessing, 4192
adding shared to a class, 488-489
assigning values to. 473474
auto-implemented, 482
changing for a form, 27-29
changing multiple for controls, 88-89
compared to methods, 31
for controls, 64
creating in classes, 473-475
defining for classes, 477478
deleting, 27
inheriting, 490
as ohjects, 4
of objects, 4168
passing between forms, 500-503
passing objects as. 502-503
planning, 6, 54, 91-92, 130-131,
142-144, 183-185
read-only. 475
setting, 7, 23-29
setting based on user actions, 85-86
setting for HTML tables, 372
typing names of, 32
viewing contents of during debugging,
196-197
of Windows Media Player
control, 543
write-only, 475
Properties button, 37, 68, 69, 70, 262
Properties window, 13, 28
changing the Text property in, 212
currently selected control, 24
defining Items collection in, 285
in the Designer, 262-263
Enabled and Checked properties of a
menu, 217
for a form. 29
Items property. 286
making active, 23
in Visual Studio IDE. 17
of Visual Web Developer IDE. 366
Property icon, in Object Browser, 504
Property procedures
accessor methods in, 474
adding. 478-479. 494
with mixed aceess levels, 482
Property statement. as Public, 482
Proportional fonts. alignment of, 306
Protected keyword, 469, 480, 490
Protected variables, declaring, 473
Pseudocode. 6, 54-55
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Public

allowing other programs to access. 264

declaring a form as. 263

declaring variables as, 473
Public keyword, 266, 469

declaring an array, 327

for module-level variables, 114

for sub procedures and functions. 480
Publish Wizard. launching. 640
PushButton_Click event procedure, 32, 33
Pushpin icon, in the Toolbox

window, 17, 18

Query Builder. opening. 417-418
Querying
operaling system data. 427-428
users to save, 457
Quotation marks, in string literals, 110
Quote constant, 173

R
R (GMT pattern) code, 128
Radio button color change project, 169
Radio button group. checking the state,
170-171
Radio buttons, 69
behavior in the tab sequence, 79-80
checked property, 84
in a form. 65
testing the state of. 170
using to select colors, B8-86
Random class, 530
Random numbers, 530-532
Range Validator control. 382
Rate function, 620, 621-622
ReadAllTest method., 439
ReadFields method, of TextFieldParser, 443
Reading, from a file, 438
ReadLine method, of S Read
W7, 448
ReadOnly modifier, 475
Read-only properties, 475
adding, 502
of text boxes, 129
Reasonableness. checking input for, 175
Records
selecting from a list, 413-419
selecting using Web Forms, 419427
in tahles. 308
Rectangle, drawing, 528. 529
Rectangle stnicture, 528
RectangleShape control. 73
Red dot, in the margin indicator, 191. 192
ReDim statement. 330-331
Refactoring, 639
Refresh button, in Solution Explorer, 421,
441, 442
Regular Expression Editor, 382
RegularExpressionValidator control. 382

Relational databases, 398-399

Relational operators, 159, 17
3 L A

Redsicaal I,

tables, 398
Remark statements, 30, 33
Remarks, 32,42
Remove (Ke}') method, of SortedList, 344
Remove method
of ltems, 289, 200
of String, 626
RemoveAt method
of ems, 280-290
of SortedList, 344
< 1, from the short
menu, 234
Bename dialog box, 639
Rename feature, 112, 639
Replace method, of String, 626
Required fields. checking for. 175176
RequiredFieldValidator control, 382
Reserved words, 48, 108
Reset button, 196
Resetting, focus, 84
Resizing hundles
for a button, 21
for controls, 75
Resource file, for the form. 7
R folder. assigning a graphi
from, 71
Rescurces tab, of Project Designer,
72.534, 535
resx file, T
Return function. 620
Return statement, in a function, 229
Return value, of a function procedure. 225
Reusability, as purpose of inheritance, 470
Reusable classes, 471
Reusable code. 225
Rich text boxes, 67
Rud function, 624
RoRBooks.mdf database file. 403, 412
Root namespace, in the Pmject
Designer. 265
Boot node, of an XML file. 583
Round methods, 125, 623
Rounding, numbers, 125-126
Rows
data srranged in, 337
in tables, 398
RPG. .NET version of. 5
i file. displaying text from a
formatted. 67
Bun time, 14, 84-85
Run-time errors, 47, 199-200

S

SafeFileName property, of
OpenFileDialog, 450

Sample projects. in Visual Studio,
568569
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Sans serif font, on forms, 78
Save All toolbar button. 35
Save As command, copying projects. 234
Save As dialag box, displaying, 453
Saved projects; opening, 36
SaveFileDialog component, 453
Saving, files, 456457
Schema, for XML, 400
Scope
defining. 263
of a variable, 113. 226
of variables and constants, 267
Screen
setting for convenience, 630-635
aplitting vertically. 634
using full, 632
Screen layout, modifying. 633
SeriptManager component, for AJAX, 385
Scripts, in Web pages. 363
Scroll bar(=)
events {or, 539
for list boxes and combo boxes, 284
programming example, 539541
properties for, 538
Seroll bar controls. 537-541
Search box
in Help, 50
in Object Browser, 504
Second property, of DateTime, 616
Secure code, writing, 643
Security
awareness of, 642
in Web database applications, 420
Seeding. random number generator, 530
Select All option. on the Edit menu, 75
Select Case statement, 177
Select Image dialog box, 374
Select methods, for classes, 471
Select Resource dialog box, 69, 70
Select URL dialog box, 379, 380, 381
SelectAll method, of the text box. 139
SelectColor procedure
emverting to a function
procedure. 230
expanding capabilities of, 226-227
writing. 225-226
SelectedIndex property
combining with Items property. 289
determining array subscript, 336, 337
of a list box, 288
Selection border, of a form. 13
Selection box. dragging around
controls, 75
Selection handles, for controls, 75
sender argument, 180
Separator bars, in menus, 214, 215
Server, delivering Web pages to a
client, 362
Server-side controls, 369
Set accessor method, 474
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Set blocks. in property procedures, 478
SetBounds method, 535
SetError method, of ErorProvider, 560
Setup.exe application, 640
Shared event procedures, 179-181
Shared keywond, 487, 488
Shared members, 486487
Shared methods, 624
Shared properties. See also Shared
variables
adding. 404
adding to a class, 488489
making read-only, 487
Shared variables, 486
Shift + Alt + Enter, 633
Shift + F1. 639
Shift + F7, 632, 638
Shift key, selecting multiple controls, 75
Shipping rate table. in a two-dimensional
array, 341
Short (S) type-declaration character, 110
Short data type, 108
Short-circuit operations, 165
Shorteut assignment operators, 120-121
Shorteut menus, 222
Shorteutkeys property. 218
Shortents
in the Editor, 636-639
in Form Designer, 635-636
Show All Files button, in Solution
Explorer. 441, 442
Show Data Sources, from Data menu, 410
Show keyword, pausing mouse pointer
over, 174
Show method
assigning return value of, 174
displaying a form ss modeless, 259
displaying a new form. 258
of the MessageBox object, 136
returning DialogResult object, 173
!ignahmes of, 138
ShowDialog method, 219-220
displaying a form as modal, 259
displaying a new form, 258
displaying ViewForm, 502
executing. 307
ShowShorteutKeys property, 218
Siblings, in an XML file, 583
Sign method, 623
Signatures. of the Show method. 138
Simple animation, 532-535
Simple Delimited File Read program.
443444
Simple Delimited File Write program. 441
Simple VB file /0, 438444
Sin method, 623
Single (F) type-declaration character. 110
Single data type. 108. 305
Single document interface (SDI), 569
Single-file model, 365

Single-step program execution, 486
Size property. of a control, 527
Size structure, 527
SizeF structure, 306-307
SizeMode property, 71
Sizing handle, of a form, 13
&ln file, 7, 36
SmallChange property, of a seroll
bar, 538
Smart editor. See Editor
Smart indenting, 635
Smart tag arrow, 73, 74, 407, 408
Smart tags
popping up a form’s, 403
using, 73-74, 409
Snap lines, 21, 635
SOAP (Simple Object Access
Protocol). 386
SolidBrush class. constructors, 526
Solution, 7
Solution (.&ln) file, 13
Solution Explorer
Refresh button, 421
renaming projects, 234
renaming solution and project, 640
selecting files in, 441, 442
showing filename of new form, 251
in Visual Studio IDE. 17
for a Web application, 370
Solution Explorer window, 13, 36, 631
Solution file, 7
Solution user options file. 7
Sorted property, setting the control’s, 287
SortedList collection, 344
SortedList collection program. 345-347
Sound-playing program, 541-542
Sounds, playing, 511-542
Source object. 544545
Source property, of the Exception
class, 135
Source tab, seeing static HTML code. 368
Splash form, displaying first, 257-258
Splash screen, 256
Splash screen drop-down list. 257, 258
Splash screen template, 257
Split bar. at top of vertical scroll bar.
638, 639
SQL (Structured Query Language), 401
SOL Database option. selecting, 421-422
SQL injection. 643
SQL SELECT command, modifying, 418
SQL SELECT statement, ORDER BY
clause added to, 424
SQL statements, table adapter
generating, 401
SQLClient for SQL Server. ADO.NET
accessing. 398
Sqrt method, 623
Stack-Trace property. of the Exception
class. 135

Index

Standard controls, for Web Forms,
368, 369
Standard toolbar, 12, 632
Start Page, of Visual Studio IDE, 9, 10
StartPosition property, of a form, 81
Starts With method, of String. 626
Startup form, 250
State, maintaining. 383-384
Stateless Web pages. 363
Static keyword, 266
Static local variable, 310
Static statement, 264-265
Static vanables, 264265, 267. 486
Status bars, 572, 574575
StatusStrip control, 572, 574
Step increment, negative number
for, 297
Step into button, 197
Step Into command, on the Debug
menu, 193
Step Over command, 193
Stepping through, code, 192-193
Stop Debugging, from the Debug
menu, 193
Stop Debugging toolbar button,
clicking, 198
Straight-line (SLN) method, 622
StreamReader clags, 447149
StreamReader objects, 445, 447448
Streams, 445
StreamWriter object, 445446
Stringfs)
comparing, 160-162
converting to, 117
converting to a numeric data type.,
116-17
joining, 89
working with, 624626
String class, 624
String Collection Editor, typing list
items, 286
String constants. See String literals
String data type, 107, 108
String injections, 643
String literals, 110, 111
String of text. drawing. 529
String value. testing for in a Case
statement. 178
StringBuilder class, 624
Strongly tvped langnages. 122
Structure(s)
creating. 320331
declaring variables based on. 330
including arrays in. 330-331
Structure and End Structure
statements, 329
Structure declaration. 329
Structured exception handling, 134
Student Diata files. on the text Web
site, 71
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Style(s)
applying. 378
defining, 377-378
locations for defining, 375
managing, 378
modifying, 379
setting, 74
types of, 376
using, 375-376
Style Application toolbar, 376, 377
Style rules, order of precedence of. 376
Styles sheet file, adding to a solution, 376
Sub procedures. 20, 225
adding, 480
calling. 226
creating in the Editor window, 225
displaying for an object, 43
Sub...End Sub statements, enclosing code
within, 225-226
Subclasses, 470
adding, 493
adding a constructor for, 493
creating. 496
Submenus, 214
Subroutine, 29
Subscripted variables. See Arrays
Subseripts. 326-327
Substring methodes, of String, 626
Subtract method, 617, 619
Subtraction (—) operator, 118
Summary form, passing values to, 500-502
[ - R .

5 r 1 tables. 340

Sum-of-the-years" digits (SYD)
method, 622

Suma, counting and accumulating,
140-141

suo file, 7

Superclass, 470

Switches. See Boolean vaniables
Symbol Rename, 639
Syntax, illegal in an If statement, 158-159
Symtax errors, 4546
System date and time. retrieving,
617-618
System processes, retrieving, 428
System-defined 111
System.10 P tre
objects in, 445
System.10.EndOfStreamException
class. 135
System.Math class, 622

-

T (long time) code. 128. 617

t (zhort time) code, 128, 617

Tab constant. 173

Tab order, setting, 8081

Tablndex property
determining order of focus, 79-80
setting automatically, 80-81

Table adapters, 401, 402
Table cells, inserting graphics into, 375
Table lookup, 333, 334,
coding, 334. 336
in two-dimensional tables, 341
Table menu, for Web Forms, 372
Table of contents (TOC), in Help Viewer
window, 50
Table rows, adding or deleting in Wb
Forms, 372
Table tool, from toolbox HTML
section, 371
Table Adapter component. 407. 409,
412,413
Tables. See also Amays
in databases, 398
resizing in Weh Forms, 372
Tables (HTML)
enlering controls or text in, 372-373
using for lavout of Web Forms,
371373
Tabs, setting. 635
TabStop property, 79, 80, 120
Tags. in XML files, 583

Tan method, 623

Target object. 546-547

Target Rule drop-down list, 377

Text
changing eolor of, 80, 87-88
changing the color, 86
concatenating, 89

digplaying in text boxes, 67-68
entering in HTML tables, 372-373
formatting. 67
in an XML file, 583
Text Align property. 38
Text box control, 65-66
Text boxes, 65-66
adding contents to a list box, 287
clearing, 83, 182
default background color, 129
events of, 201
in a form, 65
making sticky, 564
selecting entries in, 300
in a two-dimensional amray.
342-343
using for output, 129
Text Editor
setting options for. 635
viewing file contents, 441
Text Editor toolbar, 12, 637
Text files, writing and reading. 439
Text property
assigning a literal to, 33
assigning the result of a
caleulation. 120
changing for a form, 28
changing for a new button. 40
of a check box. 69

669

of combo boxes, 285
compared to Name, 27
of a control, 25
deleting the value of. 25-26
editor for entering, 68
of a group box, 68
of a label, 30
of list box or combo box, 306
of list boxes, 285
for a menu item, 211-212
of a multiline text box, 68
of a radio button, 69
retrieving a selected list item. 289
of a text box, 65
Text Web site, 71
TextAlign property, of text boxes, 65
TextBox. selecting as a type of menu
item, 214
TextBox control, adding to a Web
poge: 267
TextChanged event, of a combo box. 201
TextFieldParer object. reading delimited
files, 441
TextFieldType property, of
TextFieldParser, 442
TextMessage, 136, 137
Then clause, executing in an If
statement, 157

Then portion, nested If atat in.
166-168

“There were build ervors, Continue?”
message, 48

Three-axis model, 585
Three-tier application, 471472
Throwing, exceptions, 134
Thumb. of a scroll bar, 538
Tick event, of Timer component,
535-536
TileHorizontal constant, in
LayoutMdi, 572
TileVertical constant. in LayoutMdi, 572
Time
displaying, 575
formatting, 617
retrieving, 617-618
Timer component. 535537
Timer example., 536-537
TimeSpan class. in NET Framework, 619
Title property. of OpenFileDialog. 450
TitlebarText. 136, 137
To, in a Casze structure, 178

Today property, 617

Toggle Bookmark button, 637

ToList method. of an able
collection, 428

ToLongDateString method., 575, 617
ToLongTimeString method. 575, 617
ToLower methods, of String, 162-163. 626
Tool windows, 11, 633

Toolbars. 12, 572-574
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Toolbox, 13, 14
dragging code to, 639
Printing tab, 301
tabs in. 64
in Visual Studio IDE, 17
WPF Interoperability section, 591
Toolbox tools, for creating controls, 284
Toolbox window, 17, 18
Tools, in an IDE, 8
ToolStrip button. coding for, 573-574
ToolStrip control. 572
adding buttens to, 573
adding to a WebBrowser control. 579
ToolStripStatusLabel objects. adding to
StatuaStrip, 574
ToolStripStatusLabels, assigning
values to, 575
ToolTips
adding multiline, 82
creating, 81-83
defining, 77
TaShort DateString method, 575, 617
ToShort TimeString method. 575, 617
ToString method. 117. 617, 628
with an empty argument, 126
formatted value returned by, 128
with formatting codes, 126
Total accumulators, 331-333
Totals
adding to correct, 331-332
protected procedure for caleulating,
488489

Tollpper method, of String, 162-163. 626
Trim method, of String, 626
TrimEnd method, of S‘lr‘mg. 626
TrimStart method, of String. 626
True, testing for, 162
Try block, 134
Try/Cateh blocks, 134-135
nesting, 139-140
New statement in, 483
ReadAllText method in, 439
StreamReader object in, 448
Two-dimensional array or table, 338
Two-dimensional arrays, initializing, 339
Two-dimensional tables
applications of, 337
lookup operation for, 341-343
printing. 339
summing. 340
xt extension, 446
Type. functions for checking. 627-628
Type inference, 428
Type-declaration character, for numeric
constants, 110

U
UML action diagrams, 156, 158
If statement logic in. 157

indicating an inherited class, 492, 493

of a lookup operation, 334, 335
of For/Next loop, 296
of pretest and postiest loops, 203
symbols used for, 158
UML specification, types of diagrams
in, 158
Uncomment Selected Lines
command, 637
Uncomment the selected lines
button, 200
Underline, gray squiggle, 114
Underlined character, defining an access
key, 78

Und in a line-conti ion

character. 90
Unicaode, 160
Unified Modeling Language activity
diagram. See UML action
diagrams
Uniform Resource Identifier (URI), 579
Uniform resource locator. See URL
Until, in Do loops, 293
UpdatePanel, placing controls inside,
385-386
Uppercase characters, comparing,
162-163
URL (Uniform resource locator), 363
URL addresses, displaying, 67
Url property
of a contrel, 543
of WebBrowser control, 579
User aclions, setting properties based on,
8586
User error, problems caused by, 175
User interface
creating for Web applications, 367
defining, 7, 19-23
designing, 6, 18, 77-78
form for, 484
Presentation tier referring to, 472
in WPF applications, 591
Users
capturing keystrokes from. 567
querying to save changes, 457
Using block, 309

v
Valid subscripts, 327
Validating event. validation codes, 564
Validation(s). 175
example program, 565-567
field-level. 563567
of group numbers, 336
masked text box for, 5367-568
performing multiple, 176
Validation controls. for Web Forms, 368
ValidationSummary control, 382
Validator controls. using, 382383
Validity, functions for checking. 627-628
value keyword. in a Set statement. 474

Index

Value property
for the date in DateTimePicker. 576
of a scrol] bar, 538
ValueChanged event. 539, 578
Values
assigning to constants, 110-111
checking for a range, 175
passing to a summary form,
500502
storing multiple, 326
Variables. 106
declaration summary for, 266
declared as Private. 478
declaring, 106, 107, 111, 473
declaring as local. 226
declaring based on a structure, 330
declaring inside a Using block. 309
guidelines for declaring, 266-267
instance versus shared, 486488
lifetime of, 113
local. 267
renaming, 639
retaining values of, 383-384
scope of, 113
for subseripts, 326
testing for multiple values, 177
viewing contents of, 192, 196-197
VB. See Visual Basic (VB)
VB classes. See Classes
VB code. See Code
VB data types, 107, 108, 124, 125, See
also Data type(s)
vhfile. 7.8
VB file VO. simple, 438444
VB intrinsic constants, specifying
delimiters, 442
VB project. See Projects
VB standard toolbar, delbugging buttons
on, 190
vbCrLf intrinsic constamnt, 440
vhproj file. 8
vbproj.user file, 8
Vertical scroll bars, 537, 540
VerticalTab constant, 173
Videos, playing, 542-544
View Code button, 36. 251
View Designer button, 36, 251
View menu. displaying or hiding
windows, 11
Visibility
setting at run time, 8485
of a variable, 113
Visible property, 71
Visual Basic (VB)
creating Web applications, 363
databases and. 398
modes. 14
tools for reading XML files. 583-588
in Visual Studio 2010, 5
writing applications, 6—8
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Visual Bagic 10, 6
Visual Bagic 2010, 6
Visual Bagic Express, 6
Visual Basic .NET. as object oriented, 468
Visual Basic PowerPacks, 40, 64
Visual inheritance, 4196
Visual interface, inheriting (o new
forms, 497
Visual Studio
running, 14, 16
sample projects and code snippets,
HOB-560
ag truly object oriented. 3
Visual Studio 2010
components of, 5
Help system, 49-52
Visual Studio 2010 Premium, 5
Visual Studio 2010 Professional, 5, 6
Visual Studio 2010 Ultimate, 5.6
Visual Studio Data Sources window, 401
Visual Studio environment, 8
Visual Studie IDE
HTML generated by, 363
initial screen, 9, 10
main window, 11
with new Hello World projeet, 17
selecting default environment
settings, 89
Solution Explorer. 234
Web Forms, 366
Visual Studio Menu Designer. See Menu
Designer
Visual Studio Web server, 362
Visual Studio Windows Forma, toolbox
for, 14
Visual Web Developer Express, 6
Visual Web Developer IDE, Design tab, 366
Visual Web Developer (VWD) 362
VSerollBar control, 538-539

w
W3C. See World Wide Web Congortinm
(Wac)
wave files (.wav), 541
Web, acronyms, 386
Web applications
client/server. 362363
creating, 364370
files in, 370
making portable, 427
product for developing. 362
running, 368
Web clients, 362-363
Web database applications,
security in. 420
Web Form application, example, 2, 3
Web Form template, selecting. 365
Web Forms, 362
adding to projects, 380
controls for, 368

creating, 360-368
dimplaying graphics files on, 524
events of, 370
laying out, 371-379
selecting records from, 419427
in the Visual Studio IDE, 366
Web pages
addding, 365, 3795382
adding elements to, 367
creating, 590
creating animation on, 532
displaying on Windows Forms,
578582
including images on. 373375
navigating, 379-382
reloading enly portions of, 384-385
an stateless, 363, 419
Web projects
beginning new, 364-365
user interface for, 362
Web Selection application, creating,
420426
Web server controls, 368, 369
Web server Table control. 371
Web servers, 362
Web Service, 386
WebBrowser control, 578, 579
WebBrowser program, 579-581
Web.Config file, determining
authentication method, 642
WebParts controls, for Web Forms, 369
Week, checking for day of, 619
Where operator. of LING), 586
While. in Do loops, 203
Window menu, adding to a parent form,
571-572
Windows
closing, 631
closing or hiding extra, 630-632
dizplaying, 632
docking using guide diamonds, 633
hidling or displaying, 630
managing, 52
Windows applications, file /0 for, 438
Windows common dialog boxes, See
Common dialog components
Windows Explorer. 233, 640
Windows Form application, WPF controls
in, 591-592
Windows Form template, 250
Windows Forms
adding WPF controls to, 593
compared to Web Forms, 366
displaying graphics files on, 524
displaying Web pages on. 578-582
drawing graphics shapes, 524
with Web pages displayed. 579, 580
Windows Forms Application, choosing, 16
Windows Forms Application template,
10-11
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Windows Media Player control, 542,
543544
Windows menus, standards, 218
Windows Presentation Foundation (WPF).
2, B, 590-597
Windows program, sample user
interfoes, 2
Windows project folder, copying, 233
Windows standards, for applications, 218
Windows-standard kevs. using. 78
Window ToolStripMenultem, 571
With and End With statements, 88
With block, 88
With statement, 88, 89, 290
Word wrap, turning on, 635
WordWrap property, 67
Work, saving, 35
Workspace, setting up, 14-18
World Wide Web Consortium (W3C)
recommendations on XML, 583
site for, 399
WPF Application template, ereating
upplicalinns. 500
WPF applications, 593-595
WPF Browser Application template, 590
WI'F controls, 592, 503
WPF Hello World application, 505-597
WPF Interoperability, 591-592
WPF window. designing layout of,
594595
Write method, of Stream Writer, 446
Write AllText method, 439
WriteLine method
of Debug, 189, 190-191
gaving file elements, 456457
of Stream Writer, 445, 446
WriteLine methods, placing in 1T
statements, 191
Write-only properties, 475
WSDL (Web Services Description
Language), 386

X
X and Y coordinates, 305, 527
X coordinate, 303, 527
XAML (Extensible Application Markup
Language), 591
XAML screen, collapsing, 593, 594
xaml.vb Code Editor window,
accessing, 596
XBAP, 591
XDocument object, loading an XML file
into, 584
XElement object, loading an XML file
into, 585586
XHTML (extensible hypertext markup
language), 362
XML (Extensible Markup Language), 386
in ADO.NET. 398
data stored in, 399
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platform-indepencent and
texi-based, 582
specifications for, 399
tags in, 399
viewing in Visual Studio XML
editor, 409
XML data, treating as obyects, 400
XML data files, 400,
582-589
XML elements, specifring in VB,
585-586

XML files
loading into an XElement object.
585-586
terminology and structure of,
582-583
VB tools for reading. 583-588
writing and reading, 588-589
XML literals, 585, 586
XML schema definition, 409
XML schema file, 400
XmlWriter class, 588
XmlWriter object, 588

Index

Xor logical operator, 164
.xsd extension, 409

xsd file, 400, 401, 409

:

Y coordinate. 303, 305, 527

y date format character, 618
Year property, of Datelime, 617
YesNo constant. 173

&
Zero-length string. See Empty string
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