CMPE 412 - SOFTWARE ENGINEERING
Final Exam
29 May 2018

DURATION: 150 min
Instructor: Assoc. Prof. Dr. Alexander Chefranov

Name Surname: .., o5 K% W s

Student Number: ... ... .. T FiSnn

Instructions:

A R

There are 9 questions in total
Questions Q1-Q5 (33 points) cover before-
and Q6-Q9 (67 points) — after-MT material
There are 17 pages in total.

Calculators are allowed.

GSM phones should be turned off and given
to the invigilator.

Passing any material including rubbers,
pencils etc. to anybody else is strictly
prohibited during the exam.

Nine sheets of handwritten Paper may be
used for your help (photocopies, printouts,

TOTAL (100)

etc., are not allowed)



Before-MT QUESTIONS Q1-Q5 (33 points)

Q1 (4 points). What are the three constituents of the Weinberg's MOI

model of a team leader abilities?
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Q2. (10 points) Draw an activity network diagram for the following work

breakdown:

T1 | 9 M e
T2 ’ 12 %

T3 10 T1, T2(M1)
T4 8 -

T5 i 7 T2,T4(M2)
T6 9 T1,73(M3)
T7 12 T1(M4)
T8 10 T4(M5)



s A T2,T5(Mé)
T10 14 T5,T7(M7)

T11 8 T2, T5(M6)
T12 12 TS, T7(M7)
i 1 . 2
P R SR L= : o
Define the minimal project duration and the reasonable number of
software engineers to work on it. Show your calculations. Give necessary
explanations.
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Q3. (6 points) What is incremental software development model? What

are the five strengths of the incremental software development model



Q4. (7 points) Calculate adjusted function points count under the

following conditions: the number of

- El - external inputs 3,

- EO - external outputs 4,

- EQ -external enquiries 5,

- ILF - internal logical files 5,

- EIF - external interfaces 2.

All 14 adjusting factors, Fj, are equal to 2 (Moderate). Show details of your

calculations. Make necessary assumptions and give explanations.

Hints:
FIGURE 4.5 Weighting factor
Computin .
Iunctlijon pgm Measurement parameter Cqunt Simple Average Complex
Number of user inputs [ F I x 3 4 6

Number of user outputs * 4 5 7

Number of user inquiries D x 3 4 6

Number of files = X 7 10 15

I—|

I>< 5 7 10

Number of external interfaces

Count total

To compute function points (FP), the following relationship is used:

FP = count total x [0.65 + 0.01 x X(F})]

where count total is the sum of all FP entries obtained from Figure 4.5.

Each of the following tables assists in the ranking process (the numerical rating is in
parentheses). For example, an El that references or updates 2 File Types Referenced (FTR's)
and has 7 data elements would be assigned a ranking of average and associated rating of 4.
Where FTR’s are the combined number of Internal Logical Files (ILF’s) referenced or updated

and External Interface Files referenced.

El Table
FIR’s DATA ELEMENTS
14 5-15 | >15
0-1 Low Low | Ave
2 Low Ave High _
3ormore | Ave High | High & A
X

Shared EO and EQ Table

(4-1)



| FTR’s DATA ELEMENTS |
1-5 6-19 =18
0-1 Low Low | Ave
2-3 Low Ave | High
>3 Ave High | High

For both ILF’s and EIF’s the number of record element types and the number of data elements
types are used to determine a ranking of low, average or high. A Record Element Type is a

user recognizable subgroup of data elements within an ILF or EIF. A Data Ele

is a unique user recognizable, non-recursive (non-repeating) field on an ILF or EIF,

RET’s DATA ELEMENTS

- 1119 20-50 | > 50
[ Low Low Ave
2-5 Low | Ave High
>5 Ave High | High |

ment Type (DET)






Q5. (6 points) For COCOMO intermediate semi-detached model, estimate
ef fort and development time if the project size is 128 KLOC. Show your
calculations, specify units for values defined. Make necessary
assumptions and give explanations..

= The Intermediate COCOMO

model computes effort as a s

function of program size and a Olga_mc o 10
set of cost drivers. The Semi-detached 7430 | 112
intermediate COCOMO Embedded 2.8 .20

)
h

equation 1s: m
E =da (KLOC)b x EAF Organic ’ 0.38

T —c E d Semi-detached 0.35
Embedded 0.32

nom

(R
in |in

e The factors a, b, c and d for
the intermediate model are
shown 1in the table.

The effort adjustment
factor (EAF) is calculated
using 15 cost drivers.

& The effort adjustment factor (E4F) is calculated
using 15 cost drivers. € project related features

= The cost drivers are grouped into 4 categories:
product, platform, personnel, and project.

= Each cost driver is rated on a 6 point ordinal scale
ranging from very low to extra high importance.
Based on the rating, the effort multiplier (EM) 1s
determined (Boehm, 1981). The product of all
effort multipliers is the EAF.
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After MT Exam questions Q6-Q9

Q6. (10 points) What is use case scenario? How is it defined? What is pre-
condition? What is post-condition? What is normal events flow? What is
alternative events flow? What is initiating actor? What is participating actor?
Why the goal of the initiating actor is specified in the scenario?
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Q7. (30 points) For the set of hierarchical tasks below, define activity
network diagram preserving only leaf-level tasks. For the activity
network diagram obtained, calculate early and late start and completion
times, slacks, and drags (where appropriate). Show details of your

calculations. Give necessary explanations.

Tasks Depends on Duration
(days)
1. Design system database 7
2. Implement system 7
database
3. Test system database | ¥
4. Develop user interface
4.1. Develop login 3
screen
4.2. Develop sysadmin 3
screen
4.3.  Develop user screen 3
5. Integrate screens and 2
database
5.1.  Integrate login 5. | 2
screen and database
5.2. Integrate sysadmin 4.1, 3.2 2
screen and database ‘
5.3. Integrate user 4.2,3.3 Z
screen and database
6. Test integrated screens 4
and database
6.1. Test integrated login 2
screen and database
6.2. Test integrated Bl 2
sysadmin screen
and database
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6.3.

Test integrated user

screen and database

5.2

Eavliest start & finish ‘

DUR =15

25

Latest start & finish

206,

F

40

DUR

=10

Thr=18

DUR =20

DUR =§

e

1

JA

10

1 30

DUR =20

10

IIB 30

16 - s
— E

36~ [65]

DRAG= 10

LTF = to

tad float |

DRAG= 15

=P = critical path

DRAG= delay amount

DRAG=20

Task

ES

EF

Drag
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Q8. (20 points) For causes enlisted in the table below, build a Pareto diagram.
Specify cumulative percentage of two most influential complaint categories. Show
your calculations. Give necessary explanations.

# Complaint category Frequency/week

1 System installation takes | 36
too much time

2 User interface is not 78
friendly

3 System has not 112
understandable help

4 Response time for 90
queries takes too much
time

g Mobile version is not 129
available
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Q9. (7 points) What are the five software configuration management tasks?
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