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(C04)
(P02)

a project’s success or failure.
Considering the scenario, answer the following questions

i. Define the empirical studY as hYpothesls testlng-

i !! ! :iT: :I=d=s: :: : :sTe: :I= :: :r=: :::dv:: i =: esst =: : :F:::r :n U 1 d you h those issues ?
iv. Mention threats to the validitY of the studY

b) T,b1, 1 represents partially conected data m)m the empirical studY Do You think code read

a:liZ:=r:tTl::=:t=T:cT:=:iT::1-etween code readability andcompkMty, and com-
ment on the result

ii. Draw an appropriate graph to represent the relation

7+ 3

(C02)
(POI)

Table 1: Empirical study data for Question 1-b)

Project
A
B
C
D
E
F

Code readability
80
75
85
70
90

65

Code ComplexitY
20
30
25

35
15
40

Project Status
Success

Success
Success
Failure

Success
ma

a ) ::::g : e:el :: : jisT ne::: ec=:: Pal: TE el : :=IcT :brS#; ; it isoS:tI: = r :n; = =f:p :: : IF PETlull lili

the questions encompass all measurement scales-

b) How do you measure the security of a web application? Give two examples using EAVS

10
(C03)
(P03)

4
(COI)
(POI)

4

(C03)
(P02)

2.

,) Diff„„,ti,te between active and passive measureme11t W)aIs with exal=lples

SWE 4701 Page 1 of 6



d) Briefly explain step 9 of the Goal Question Indicator Metrics (GQIM) Framework where the
business goal is to improve software quality. (C03)

(POI)

3. a) An online tax frling platform requires National Identification (NID) and Tax Identiflcation
Number (TIN) for user authentication. It validates these numbers by interfacing with na-
tional databases. Users are required to input personal info, assets, and expenses information
in the system. Personal info includes fiscal year, bank name, account number, and mobile
number. Assets include property, salary, house rent, and land valuation. Accommodation,
food, clothing, and transportation costs are considered as expenses. The system computes
payable tax amounts and generates a report. The generated report can be submitted as tax
fIling. After submission, the system displays status like submitted, pending, or completed.
Users can search by keyword and check the status at any given time. The system has excel-
lent performance and operational ease.

i. Considering the average complexity for data items and high complexity for technical
factors, calculate Function Points (FP) for the system.

7
(C02)
(POD

5
(C02)
(POI)

ii. Do you think Function Point (FP) is a good metric for estimating the size of software?
Give your constructive feedback on FP.

b) Figure 1 represents a Component-based System (CBS) design where A and B are two com-
ponents and node 1 to node 11 are elements of those components.

Figure 1: Component-based Software Design for Question 3.b)

i. Calculate Cohesion among elements of each component and the overall system. 4
(C02)
(POI)

4
(C02)
(POI)

5
(C02)
(P02)

ii. Why do we use Morphology? Considering element 1 as the source node, calculate the
Morphology for component A.

iii. Consider that components A and B are two packages in Object Oriented Programming
(OOP), and each element (i.e., 1 to 11) is a class within the package. The directed edge
represents the relationship among classes across the package and the undirected edge
represents the relationship within a package. Calculate Instability for all packages.
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A a) if you want to propose a new complexIty measure, which structural complexitY propertles
do you need to follow? Briefly explain the properties

5
(COI)
(PO 1)

5

(COI)
(POI)

3 X 3

(C02)
(P02)

b) What is the trade-off between CYclomatic ComplexitY and Data Structure ComplexltY?

C) A Company runs a large software system S that has been developed P-house ?Yer a numIT

guy: :: : jh:e=]::T I=: i = = : :Jen:::T: : :i=nh T:f: : ts ::IE=1:cr:dd::eIIse dis ::=7r iIE:tse::SOIf:
(e.g.9 ; through (,J)9 each of which is the responsibility of a differeIit team of programmers
Table 2 summarizes information about new defects discovered during the current Year

Table 2: Summarized data of new defects for Question 4-c)

System A B C D E F GDefects 35 0 95 35 55 4U
pize (KLOC) 40 100 5 50 120 70 60

Suppose you are the manager of SYstem S. Now-
i. Compute the defect density for each subsYstem'

ii. Use simple outlier analysis to identiQ unusual subsYstems-
iii. What are the basic weaknesses of the collected metrics data?

d) The most commonly used software qualitY measure in industrY is !hF .number of [au1is PT
thousand lines of product source code. Compare the usefulness of this Teasure for devel-
t.)pers and users. Also1 mention possible problems of this measure (if anY)

6

(C02)
(POI)

5. a) Consider the Java code of Listing 1. Calculate Response For Class (RFC:) and Lack of Cohe
sion of Methods ( 1_coM). Interpret the result from the design perspectlve'

4+4
(C02)
(POI)

1 1 class GameCharacter {

2 1 protected String plaYerName ;

3 1 protected int plaYerLevel ;

4 \ protected Int plaYet:Health;
5 1 public GameCharacter ( String name ,

6 1 this .playerName = name ;
7 \ this .playerLevel = level ;
8 1 this .playerHealth = health;
9

10
11

12

13

14

15

16

17
18
19
20

21 1 }

}

}

int level, Int health) {

public void attack (Enemy enemY) {

System . out . prInt in (playerName +

int damage = playerLevel * 5 ;

enemy . receiveDama qe (damage ) ;

attacks the enemy ! " ) ;

}

public void usePotion ( ) {
System . out . prInt in (playerName +

int healin(;Amount = plaYerLevel
playerHealth += healingAmount ;
System . out . print in ( "Health restored by

" uses a health potion ! " > ;
+ 10;

TI + heallnc;Amount > ;

Code Snippet 1: Code Snippet for Question 5.a)
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b) Figure 2 represents a software lifetime where the X-axis denotes time in hours and the Y-axis
denotes software is operating normally (1) or software is in the repair state (0). Calculate (c02 1

(P02)

deal
ElXP
B
al
iS

go
VI

558 BC=0

> i <hF

Figure 2: A software lifetime for Question 5.b)

the Availability of the software in Figure 2, and interpret the result while the availability
requirement is 77%.

c) What is the Reliability Model? Explain the Bathtub Curve for software reliability with a
frgure.

6
(C02)
(POI)

d) A software company develops several commercial off-the-shelf (COTS) components. In nor-
mal conditions1 a component operates 365 days without encountering any failure. In a study,
12 components were tested and found that 5 components failed at 250, 350, 295, 270, and
310 days. If the components’ failure rate follows the Weibull Distribution with a slope pa-
rameter of 1) what is the reliability of the component at 340 days? Interpret the obtained
result

6
(C02)
(POD

6. Consider the primeFactors function of Listing 2.
1

2

3

4

5

6

7

8

9

10

11

12

13

14
15

16
17

#include <stdIo . h>
void primeFactors ( int n) {

printf ( "Prime factors of %d

while ( n%2 == 0 ) {

printf ( " %d " , 2 ) ;
n = n/2 ;

are : n) ;

}for
( intwhile

i = 3 ; iti <= n;

( n%i == 0 ) {

printf ( " gd 11 ,

n = n/ i ;

I i+2 ) {

iJ ;

If (n > 2 )

printf ( " %d

printf ( " \n11 ) ;

}

n) ;

Code Snippet 2: Code Snippet for Question 6.a)

a) The code prints all the prime factors of a number. For example, the prime factors of 126 are
2 3 3 7. Now, answer question 6.a). [Use appendices if necessary]

6+
6+

3 + 5
(C02)
(POI)
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i. Design a control flowgraph
ii. Draw a decomposition tree and calculate the depth of nesting of the flowgraph.

iii. Measure McCabe’s Essential Complexity of the flowgraph.
iv. Calculate the minimum number of test cases required for branch coverage by consider-

ing the decomposition tree.

b) What is an S-structured graph? Considering S = {Do, Dl}, what S-structured graphs can be
generated?

5
(C02)
(POI)
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Appendices

Sequencing Function
Test Strategy FI ; ....F„
All-path coverage IIi:=1 p(Fl)
Branch coverage max(p(F1), ..., p(F„))
Statement coverage max(p(F1), ..., F(F„))

Nesting Function
D 1(Flp F2) C.(Fl > ---) Fn)

#(r,) + #(r,) ::=, BCFD

#(r,) + #(r,) E:==,#(F,)
p(F,) + pCr,) =:==,#(r,)

Test Strategy

All-path coverage
Branch coverage
Statement coverage

Do(F)
#(P) + 1
#(r) + 1
p(F)

D2(F)

1

1

Test Strategy D3 (F)
All-path coverage
Branch coverage I
Statement coverage I

DAF 19 F2)

1

1

12(Fl) F2

2
1

Measurement Values for Primes
Test Strategy Pl Do Dl C„ D2 D3

All-path coverage 1 2 2 n
Branch coverage 1 2 2 n 1 1
Statement coverage 1 1 2 n 1 1

D4 L2

12
1 1

Complexity weight for Function Point (FP)
HighOItem

El 643
EO 5 74

643EQ
10 15EIF 7

nl 1075
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