EASTERN MEDITERRANEAN UNIVERSITY
COMPUTER ENGINEERING DEPARTMENT

CMPE 412 - SOFTWARE ENGINEERING
Final Exam
02 June 2017

DURATION: 150 min
Instructor: Assoc. Prof. Dr. Alexander Chefranov
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QUESTION GRADE
Q1(4)
§ Instructions:

Qz(4)

> There are 10 questions in total -
: : Q3(10)

> Questions Q1-Q5 (33 points) cover before-

and Q6-Q10 (67 points) — after-MT material Q4 (4)
» There are 19 pages in total. Q5 (11)

» Calculators are allowed. "
7
» GSM phones should be turned off and given to Q6117)
the invigilator. Q7(17)
» Passing any material including rubbers, pencils Q8 (17)

etc. to anybody else is strictly prohibited during
the exam. Q9(8)
» Six sheets of handwritten paper may be used Q10 (8)
L TOTAL (100)




Before-MT QUESTIONS Q1-Q5 (33 points)

Q1 (4 points). What are the four most important goals of the Project Management?
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Q2. (4 points) Enlist six activities of a software project manager
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Q3. (10 points) Consider the following activity network diagram
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Define for tjhe tasks T1-T12 where appropriate Ear fest Start, Earh'ést Finish, Latest Start,
L v,._)Latest Finigh, Slack (Total Float), and Drag times (assume that the 1st day is number 1,
count w%’rk days only). Give definitions of the times mentioned. Explain your calculations.
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Q4. (4 points) What are the four phases and six static workflows of the Rational Unified
Process? How they are related to each other?
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Q5. (11 points) Compute the function point value, FP, for a project with the following information

domain characteristics: ca.

o Number of user inputs (External Inputs, EI): 10 s‘ "

o Number of user outputs (External Outputs, EO): 20 51 W

° Number of user inquiries (External Inquiries, EQ): 10 i J by

o Number of files (Internal Logic Files, ILF): 7 A\)K{, A {g_.?
o

° Number of external interfaces (External Interfaces, EIF): 8

Assume that all complexity adjustment values are “AVERAGE". Explain yvour calculations.

HINTS: All ingredients necessary for FP calculation are given below

1) EI Table ij

B v [iow e
: Low Ave. | High
S 1 Ave iH% h) | High
4 '\’ 1L )
Shared EQ and EQ Table _Ee,f{'.n‘ AW 4? < W
FTR’s DATAELEMENTS
1-5 6-19 | >19
0-1 Low Low | Ave
2-3 Low Aye. | Hi
_-_‘___? >3 Ave H-lé ]1!

Values for transactions

2) 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 Element Type (DET) is a

unique user recognizable, non-recursive (non-repeating) field on an ILF or EIF.
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Comnponent _

: 5% Low Average High Total
Exteral Inputs x3= x4= x6= (O [2Ye)
_Extemal Outputs x4= x5= x7= 20 I
Extemal Inquiries x3= x4= x6= O £O
Internal Logjcal Files x7= x10= < x135= E )
External Interface Files x5= x7= % x10= [

Total Number of Unadjusted 2 g 6
Function Points 290
Multiplied Value Adjustment Factor 4.9
Total Adjusted Function Points I v
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After-MT Questions Q6-Q10 (67 points)
Q6. (17 points) For COCOMO II Application composition model,
PM = (NAP * (1 - %reuse/100) ) / PROD,

estimate effort, PM, In person-months using the following data:

A Student course registration application will be reengineered with 30% reuse and have

4 screens (login, sysadmin, student, advisor) and will produce 3 reports (students’

registered course number, advisors’ confirmed student number, courses’ registered

student number). Each screen and report uses 4 dekabase tables and has ], view. The

developers’ experience is LOW, and CASE maturity is NOM]NAL Show your calculalons

Give necessary explanatlons

HINTS:
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Q7. (17 points) Consider Student course registration system (SCRS) with three actors:
Sysadmin, Student, and Advisor. Define at least two services for each actor, draw a use-
case diagram for SCRS, and describe scenario for some Student service.

HINT: Arrange the scenario as in the following example:

Initiating Actor: User

Actor’s Goal: To view the heart rate readings for a day in the form of a line graph.

Participating Actor: Database

Pre-conditions: System displays the user’s current month home screen.

Post-conditions: System displays the heart rate data for a day in form of a line graph.

Flow of Events for Main Success Scenario:

-> 1. User clicks on a day and then clicks on “View Daily Heart Graph”.

<- 2. System sends request to database for the data.

->3. Database searches for user’s data for the day and sends data to system.
<-4. System converts data to line graph and displays on the screen.

Flow of Events for Extension (Alternate Scenario):

-> 1. User clicks on a day and then clicks on “View Daily Heart Graph”.

<- 2. System sends request to database for the data.

->3. Database searches for user’s data for the day but does not find data.

<-4. System displays message “No data uploaded
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Q8. (17 points) Consider set of tasks

Task Preceding | Optimistic | Most Pessimistic | Expected | Variance
ID tasks (days) likely (days) time
(days)

2 3 4 Yi1/240 0,
3 1 5 7 10 j ] {A 0. 4
1 1 i 7 9 6576| 069
5 2.3 5 8 10 FS7¢ 0 L6

)
6 3 3 7§ C ‘. !,f [4 4.
7 6 5 7 & &/ :

‘*’:ﬁ.f 2{ ol B

3 ¥ n M

8 5 3 6 10 ("Jr ‘f f \.%6

Build activity network diagram. Calculate expected duration and variance for each task
and each path (fill in cells in the table above for the tasks and table below for the paths).
Define critical path expected time and variance. For the critical path. Define probability of

its completion in time equal to 1.1*Expected_Time(Critical_Path) (indicate by arrows in

the Standard Normal Table how you find the probability)

Expected time =

o =
Variance is defined by: [

optimistic + 4(most likely)+ pessimistic

6

= P=Y
6

i

Where p, o are pessimistic and optimistic times

_ specified time — path expected time

path standard time

(%)
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Where Dt = the specified completion date

EFPath = the expected completion time of the path

ora” = varianceof path
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STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score.

Z 00 01 02 03 5 05 06 07 08 09
00 | 50000 50390 50708  .S1197 51595 51984 52392 52700 53188 53586
01 | 53083 54380 54776 55172 55567 55962 56356 56749  S5T142 57535
02 | 57926  .58317 58706 59095 59483 50871 60257 60642 61026 61409
03 | 61791 62172 62552 62030 .63307 63683 64058 64431 64803 65173
04 | 65542 65910 66276 66640 67003 67364 67724  6BOS2 68439 68793
05 | 69146 .69407 69847 70194 70540 70884 71226 71566 71904 72240
06 | 72575 72007 73237 73565 73891 74215 74537 74857 75175 .75490
07 | 75804 (76115 76924 76730 77035 (77337 77637 77035  .78230 (78524
08 | 78814 79103 79380 (79673 79955 80234  BOS11 80785 81057 81327
09 | 81504 81850 82121 82381 82630 82804 83147 83308 83646 83801
10 | 84134 84375 84614 84849 .B50B3 85314 85543 85760 85993 86214
11 | 86433 86650 86864 B7076 87286 87493 827698 87900 88100  .B8208
12 | 88493  8B6E6 88877 89065 89251 89435  BOG17 89796 89973 00147
13| 90320 90400 00658 90824 90088 01140 01300 91466 91621 91774
14 | 01024 02073 7‘”220\ 92364 02507 92647 02785 92022 93056 93189

—y 157 03319 93448 &.?3%5‘{4 ) 93699 93822 93043 64062 ©4170 94205 94408
T L6 | 94520 94630 94738 04845 94050 95053 95154 05254 95352 95440
17 | 95543 95637 05728 05818 95907 95994 06080 95164 96246 96327
18 | 06407 96485 96562 96638 96712 96784 96856 96926 96995 07062
19 | 97128 97193 97257 07320 97381 97441 97500 97558 97615 97670
20 | 97725 97778 97831 97882 97032 97982 OB030 9B077 98124 08169
21 | 08214 98257 98300 .0B341 98382 98422 98461 OBS0D 98537 98574
22 | 98610 98645 98679 OB713 98745 OR778 98809 OBE40  OBET0 08809
23| 9B028  OBO36 98083 90010 99036 90061  £0086 00111 99134 99158
24 | 90180 99202 90224 00245 00266 09286 00305 00324 09343 09361
25 | 09379 99306 99413 00430 99446 99461 99477 99402 00505 90520
26 | 99534 99547 99560 00573 99585 99508 00609 00621 09632 09643
27 | 99653 99664 00674  O0683  0D6D3 90702 09711 09720 90728 00736
28 | 99744 99752 90760 99767 99774 09781 90788 99795 99801 99807
29 | 00813 90819 99825 00831 90836 99B41 00846  O0ES]  OOBS6 D986
30 | 90865 99860 99874  OO0B7E  90BB2  O0BB6 00889  ©DE03  00BOS 99900
31| 99003 99906 99910 99013 99016 99918 90021 90024 99926 00929
32 | 99931 99934 00036 00038 00040 09042 00044 09046 O9D4E 09050
33| 90052 99053 99955 00057 09058 99960 99961 09062 90064 99965
34 | 00066 00068 00060 00070 00071 00072 00073  ODD74  OODTS 09976
A5 | 00077 00078 00078  D0DTO  OODE0 00081 00081 0002  O9DR3 00083
36 | 09084  O90BS 00085  DOOBG6 00086 00087 00087  OODBE  O00BE 00089
3.7 | 00080 00000 00000 00000 99001 00001 00002  ©POD2 00092 00002
38 | 00003 000D 00003 OODOS  0DDD4 00004 00004  S0DD3 09005 00003
39 | 00005 00005 00006 00006  ODOD6 900D  ODOO§  9900§ 90997 90007
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Q9. (8 points) For the following data, build the Pareto diagram and define two most

influential factors

Complaint Category Frequency/week

Customer is on hold too long 50

Customer gets transferred to wrong areaor | 70

cut off

Service rep cannot answer customer’'s | 20

questions

Service rep does not follow through as | 80

promised
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Q10. (8 points) What are the five main sources of change of the software configuration?
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