Q.12. Suppose you are managinga software development project. The projectis expected to
be completed in 8 months ata cost of $10000 per month. After2 months, you realize that
the project is 30% completed at a cost of $40,000. You need to determine whether the
project is on-Time and on-budget after2 months. Let’s see how healthy the projectis by
calculating the cost variance and schedule variance. |

Ans. We can solve the problemintwo steps as follows: W %
Stepl: Calculate the Planned Value and Earned Value S (‘5;61 C
From the scenario:

» Budget at Completion (BAC) = $ 10,000 * 8 = $ 80,000
»w Actual Cost (AC) = $ 40,000

» Planned Completion =2/8 = 25 %

» Actual Completion=30%
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Therefore,
» Planned Value = Planned Completion (%) * BAC =25% * $ 80,000 = $ 20,000

» Earned Value = Actual Completion (%) * BAC =30 % * $ 80,000 = $ 24,000
Step 2: Compute the earned value management cost and schedule variances:

» Cost Variance = EV - AC = $ 24,000 - $40,000 =- % 16,000

» Schedule Variance = EV - PV = $ 24,000 - $ 20,000 = $ 4,000
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/ 5
Q.41. Foragiven source code calculate the Halestead’s software metric
Z=0;
While X>0
Z=2+Y,;
X=X-1;
Endwhile;
print(Z);

Ans. The operator and operand count will be as fllows:

Operators Occurrences Operands Occurrences
AR P Y YRR PR 4
While-End while 1 X 3

Program Length N=N, +N, N=11+14 N=25

Program Vocabulary n=n,+n, n=8+5 n'=13

Predicted Prog. N'=n,log,n, N' 8log,8 N'=35.5

Length +n,log, n, +95log,5

Program Volume * | V=Nlog, (n, + n,) V =92.510

Potential Volume | V*=(2+ n,)log, V*=8
(n, +1,)

Program Level L=V*/V L=8/92510 | L=0.086

Program Efforts
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Operator Occurrence Operand Occurrence

2
4
1
2
1
1
return 2
else 1
1
3
n, =10 N,=18 n,=3 N,=8
(111) Volume V=N log, n =26 log, 13 = 96.211
(v) Estimated length N'=n, log,n, +n,log, n,=10log, 10 + 3 log, 3
= 33.219 + 4.754 = 37.973
n,N 10x 8 10 x 8 x93.209
v) Effort = 42 (Nlog, n) = 26log,12) =
(v) r E 2n2( gz)_ 2}(3( 0g, 12) .
= 1242.787

- Q.43. For the following ‘C’ program estimate the Halstead’s length and volume measures.
| Compare Halstead’s length and volume measures of size with LOC measure.
/*Program to calculate GCD of two numbers*/
int compute-ged (x, y)

while (x !=y)

if (x>y)thenx=x-y;

elsey=y-x; !

retum x;
| b
_. Ans. Operator Occurrence Operand m
| Compute-gcd . X 7
1= 1
while 1
> 1
A 2
return 1
if 1
{} 1
() 3
s 3 | i
int 1
else 1 &
then 1 _ f




Q. 45. Consider d Pm] ect Witl’l L
Number of user ritwis, the following functional units :

Number of user outputs : :g
Number of user inquiries P |-
Number of user files = 6

Number of external Interfaces = 4

T
Ans. UFP = EEZ’”*W”

UFP=50x4+40x5+35x4+6x10+4 x 7

= 200 + 200 + 140 + 60 + 28

= 628 ‘
CAF= (0.65 +0.01 ZF)

= (0.65 + 0.01 (14 x 3))

=0.65+0.42 =1.07

FP = UFP x CAF
=628 x 1.07
=672

Q.46. Consider a project with the following parameters :

() External Inputs:
(@) 10 with low complexity
(b) 15 with average complexity
(c) 17 with high complexity
(i{) External Outpuls:
(a) 6 with low complexity
(b) 13 with high complexity
(iij) External Inquiries:
(a) 3 with low complexity
(b) 4 with average complexity
() 2 with high complexity
(iv) Internal Logical Files:
(a) 2 with average complexity
(1 1with high complexity
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Ans. To calculate the function point firstly, we h

D w

IT)122C Software Project Management

(v) External Interface Files:

(a) 9 with low complexity

In addition to above, system requires
() Significantdata, communication

(i) Performance is very critical

- i e e o 2l sna il Bl Soa. S _ g BB Sy 2o s e

installations in different oyganizations.

(iv) System is not designed for multiplei
Ozher complexity adjustment factors are treated as average. Compute the function

oints for the project. . | |
P 5 ave to calculate the un-adjusted functional

point counts as follows :

Functional Count Complexity Complexity Functional 2
Units Total Unit totals
10 |

External Low x 3 7 ai
Inputs Average x4 = -
(ELs) 17 High x 6
6 Low x 4 = 24
0 Averagex5 = 0 |
13 High x 7 115
External 3 Low x 3
Inquiries 4 Average x 4
Internal Low x 7
Logical - Average x 10
Files (ILFs)
External Low x 5
Interface “ Averagex7 = 0
Files (EIFs)

The factors given previously can be calculated M" b - .;il_':'" - TR
Z =3+4+3+5 +3

R (R
't~-"?

CAF = (ﬂ 65 + 0 I .1 1 ;'F
= (0. 65-1- 01 '?}"i-.. A
=1 06 3 4 i
FP = UFP* 5 |
= 449



Q.48. Considera flow graph given, calculate its cyclomatic complexity.
Ans. Cyclomatic complexity can be calculated by any of the three methods :

1. VIG)y=¢~n+2P
=13-104+2=5

v VIG)=n+1
=4+4+1=5

d V(G) = number of regions
=5

Therefore, complexity value of a flow graph is 5.




files (EIFs)

High x 10

The weighting factors are identified (as per Table 4.1) for all functi
tiplied with the functional units accordingly. The procec nc

Function Point (UFP) 1s given in Table 4.2.
The procedure for the calculation of UF

where i mdlcates the row and j mdlmm ; gy

l

Z,-J lt 1s the count of the n_ I

as having the comple

Organisations that use fu F "f'* "

whether a particular entry is Iﬂ#

plexity is somewhat Bubject:lve

TE q
134 -
Table 4.2: UFP calculation table
PN SR ATA AR e
Lo A Count Complextty Functlonal i
Functional - Totals Unit
Complexity
Units P Totals !
Fl [ l Low x 3
Externa -
e x4
Inputs l Averag
(Els) | Highx6
| Low x 4
External
Outputs Averge x O
(EOs) | High x 7
External Low x 3
Inquiries | Average x 4
(EQs) | Highx6
Internal Low x 7
logical Average x 10
files (ILFs) High x 15
External | Low x 5
Interface l | Average x 7

L ., o
2 W . AN : el
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i

FP = UFP * CAF |
were CAF' is coniplexity adjustment factor and s equal to [

F (i = 1 to 14) are the degrees of influence and are based on respo

| nses to quest '
bl 4., questions noted in

Table 4.3: Computing function points.

| Rate each factor on a scale of 0 to 5. i
0 1 2 3 4 3
No Incidental Moderate Average Significant Essential
Influence

- Number of factors considered (F, )

1. Does the system require reliable backup and recovery?

Is data communication required?

Are there distributed processing functions?

Is performance critical?

Will the system run in an existing heavily utilized operational environment?
Does the system require on line data entry?

Does the on line data entry require the input transaction to be built over multiple
screens or operations?

Are the master files updated on line?

. Is the inputs, outputs, files, or inquiries complex?

~ 10. Is the internal processing complex?

- 11. Is the code designed to be reusable?

12, Are conversion and installation included in the design?

. 13. Is the system designed for multiple installations in different organizations?
14, s the application designed to facilitate change and ease of use by the user?

g bt 2l ol

© o

/ses of function points

_ he collection of function point data has two primary motivations._ One i.s the de.sire by manag-
s to monitor levels of productivity, for example, number of function pmflts achieved per wr._:rk
lour expended. From this perspective, the manager is not concerned with ?fhe;;_ t}m funct:on
0int counts are made, but only that the function points accurately dasmhe t&raf“the
nal software project. In this instance, function poif:lts have an r
€Y provide a more objective measure of software size by which m ssess p
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ortant metrics:

Functions points may compute the following 1mp

Productivity = FP/persons-months
Quality = Defects/FP
Cost = Rupees /FP

Documentation = Pages of documentation per FP

These metrics are controversial and are not universally acceptable. There are stang.
ards issued by the International Function Point User Group (IFPUG, covering the Albrech
method) and the United Kingdom Function Point Usgr Group fUFPGU, covering the MKj;
method). An ISO standard for function point methods is also being developed.

The function point method continues to be refined. So if we intend to use .it we should
obtain copies of the latest international function point user group (IFPUG) gu1-delmea and
standards. IFPUG is the fastest growing non profit software metrics user group in the world
with an annul growth rate of 30%. Today it has grown to over 800 corporate members and over
1500 individual members in more than 50 countries.

Example 4.1

Consider a project with the following functional units:
Number of user inputs = 50
Number of user outputs =40
Number of user enquiries =39
Number of user files = 06

Number of external interfaces = 04

Assume all complexity adjustment factors and weighting factors are average.
Compute the function points for the project.

Solution
5 3
We know UFP= Y, Y Z;w;
i=1 J=1
UFP=50x4+40x54+35x4+6 x 10 + 4 x 7
=200 + 200 + 140 + 60 + 28 = 628
CAF = (0.65 + 0.01 TF)
=(0.65+0.01(14 x 3)) = 0.65 + 0.42 = 1.07
FP = UFP x CAF Wi el SRR oG G 1
Example 4.2 A gy wirdk ot oo
An application has the following: s z n s’
10 low external in : o
. puts, 12 high external outout
external interface files, 12 average _g PR
factor of 1.10. i
S e

What are the unadjusted and adjusted fun
Ager = :.' ,..1:: ,_:'i.:',.__. s LAY

'-‘..' g ! r*:.;:-.__l:
g L
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| Solution
Unadjusted function point counts may be calculated using as:

orp=3. 37,0

=10x3+12x7+20x7+15+10+12x4
=30 + 84 + 140 + 150 + 48
= 452
FP = UFP x CAF
=452 x 1.10 = 497.2.
Example 4.3
onsider a project with the following parameters.
| (i) External Inputs:
(@) 10 with low complexity
(b) 15 with average complexity
(¢) 17 with high complexity.
(it) External Outputs:
(@) 6 with low complexity
(b) 13 with high complexity.
(i) External Inquiries:
(a) 3 with low complexity
(b) 4 with average complexity
(c) 2 with high complexity.
(iv) Internal logical files:
(a) 2 with average complexity
(b) 1 with high complexity.
(v) External Interface files:
(a) 9 with low complexity.
In addition to above, system requires
(i) Significant data communication
(ii) Performance is very critical
(iii) Designed code may be moderately reusable B AR50
@) System is ot designed for multiple instalatons in different organisations
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Solution
Unadjusted function points may be counted using Table 4.2.

Functional 3 Count & Complexity Complexity
Units Totals
External 10 Low x 3 e 1' 30
| Inputs 15 Average x 4 = ' 60
(Els) AT High's 8 % 102
4 2 P X < : R
External iy Low x 4 gt 24
Outputs s () Average x 5 = I’- 0
(EOs) [ 18 High " g = 91 . I8
External R ge Low * 4 = 9= "
Inquiries gare *—1 Average x 4 = 116 =
Rl TR e High:  x6 = 132 [ 98
Internal "““__{5_*1 Low x 7 = 0 ?1
| Logical EEome Average x 10 = T“EE“"E
Files_(ILFs) ; L o g :‘ High s 16 o= | 15 1 35-:
External lr % Q*J Low x & =
Interface ! _0__] Avergae x 7 =
Files (EIFs) L i) Righ. . :x 10 o&
r s
. Total unadjusted f G

The factors gwen in Table 4.3 may be cal

H 4 1-" \ ’“_."'

ﬂ" | R
ZF 3+4+3+5+3  : ~=~
=1 #’
= r?'

CAF = (065+001 {‘

l’l—
f hons : =
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(1) Organic mode

E =2.4(400)1% = 1295.31 PM

D =2.5(1295.31)0:38 — 38.07 M
(i) Semidetached mode

E = 3.0(400)"12 = 2462.79 PM

D = 2.5(2462.79)35 = 38.45 M
(iii) Embedded mode

E = 3.6(400)'%° = 4772.81 PM
D =2.5(4772.8)%2 = 38 M

~ As we have seen, effort calculated for embedded mode is approximately 4 times, the
ort for organic mode. However, the effort calculated for semidetached mode is 2 times the
‘0rt of organic mode. There is a large difference in these values. But, surprisi /, the devel-
"Ment time is approximately the same for all three modes. It is clear from here that the

i % ".: ] E
: . 3 RS e
A " vl = Lo "r il a ¥l : .
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Example 4.6

A project size of 200 KLOC is to be developed. Software development team has average expg,
rience on similar type of projects. The project schedule is not

very tight. Calculate the effort
development time, average staff size and productivity of the project.
Solution

E =3.0200)12 = 1133.12 PM
D =2.5(1133.12)3% = 29.3 M

Average staff size (SS) = E

. D Persons
_ 113312 38.67
GG ersons.
38, _ KLOC 200 X
e Productivity R i 0.1765 KLOC /PM

P =176 LOC/PM.




sr the sorting program given in Fig. 4.2 of chapter 4 (software project planning). List
the operators and operands and also calculate the values of software science measures like

-_1'\, N, V, E, \etc.

Solution
The list of operators and operands is given in Table 6.2.

Table 6.2: Operators and operands of sorting program of Fig. 4.2 of chapter 4.

(Etirrences Operands Occurrences
. X
n
[
J

T e e B e, i gl W™ i i - s, W e M b, g s, A

. A T o T : - L S

# ) save

(Contd.)...
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++ e

| return ! pr 2 K
U . 2 e w7
T11=14 N1=53 T|2=10 N2=3B

Here N, = 53 and N, = 38. The program length N =N, + N, =91
Vocabulary of the programn =1, +n, = 14 + 10 = 24 8
Volume V =N x log, |
= 91 x log, 24 = 417 bits. e
If a binary encoded scheme is used to represent each of the 24 items in the vocabulary,
it would take 5 bits per item, since a 4 bit scheme leads to 16 unique codes (whi ﬂ |
enough), and a 5-bit scheme leads to 32 unique codes (which is more than sufficient). Eacho
the 91 tokens used in the program could be represented in order by a 5-bit code, lead: ‘f

.

string of 5 x 91 = 455 bits that would allow us to store the entire program in memory. Noti

Q| b

—

that size analysis is based on storing not a compiled version of the subroutine, but a binar
translation of the original program. We could then say that this program occupies 455 bits 0
storage in its encoded form. However, also notice that a 5-bit scheme allows for 32 toket
instead of just 24 tokens, so instead of using the integer 5, volume uses the non-integer 10g!
= 4.58 to arrive at a slightly smaller volume of 417, | |

The estimated program length N of the program 4 é‘ .'
= 14 log, 14 + 10 log, 10 —
=14 * 3.81 + 10 * 3‘32 | —_— v o ’“i

= 58.34 + 88.2 = BO.4B e 1vic sty dhdta s
?mﬁeptumy unique input and output pme&m M e a% i
4 "2=3 lx: array holding the integer to be *J are represented by Nz
(N : the size of the array to be sartad e
g L=v*/v % .:;-': '*

e . 4 ' . : 7 -.
] '. L ] _'“,I " _
11 6 ) " A Ly
IR R, . e
. ‘ = '_I‘_I . ) '\.1' | g T L
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i
L RN
i bit

J'.i.'.:'.g‘f: o .i.T'.T:' . ¥ : i
) ’ ' ot #
oS 1 -

LS 1‘ % & o __"

- AR
i s S
- 'H-b't"'
g T
=

i
w2
=




e
253

gstimated program level

d M9
L= —x-—2=2%, 10
T‘l N2 14 X 38 = 0.038

. ] . t vel y CIOSE tO the 0.02; 16081 we . e y

We may use another formula

V*=Vx L =417 x 0,038 - 15.67

=417/0.038 = 10973.68

Therefore, 10974 elementary mental discriminations are required to construct the pro-
gram.

10974
o . 610 seconds = 10 minutes

This is probably a reasonable time to produce the program, which is very simple.

T=E/B=

Table 6.3

ih____—

' —— —

#include < stdio.h >
,r__-—-___-— e BN e - e————

L&im MAXLINE 100

Int getline(char line[],int max);

i

Int strindex(char sourcel[],char search forf]); :

.__Char pattern[ ]="ould”;

:._______ int main()

—_— — — -

'--_._

= #

| \\______ Char line[MAXLINE];

——

=i int found = 0;

i

p—

while (getline (line, MAXLINE)>0)

;\ if (strindex(line, pattern) >=0)

printf(“%s".line):

found++;

}

eturn found;
} %




— - - ":: ’
bbb =g s e && c!:‘\n }
L — p—— > | = EOF
it EE (ngEtChar())-
- & S:l*i:=i:,
f.ft:==1h Al
koo a =l e
S __"."": = C,
e
| sii) = *NO*3
S L 2
return 1; %
:r. ﬂ
int strindex(char s[].char tl}) -
g vl &
{ : & e —_— e —————
S 3.3.,K) t :
fFor(i=0;:;s[i] !='\0';1++)
for(i=i,,k=0;t(k] != '\0',s(]) ==t [K];J++ Kk++};
_
if(k>0 && tlk] =='\0") -é'
return 1i; %
’
| return -1:;
— —_— - —_—
; }

Example 6.2

Consider the program shown in Table 6.3. Calculate the various software science metrics. :




_. iﬂw’__‘_____— - 255
'. /’_"———__- 1 -
i} -- 1 Strindex function s _
4 return 4 ¢ 3
Y 6 '
| ¥ i
. _,..-—-""‘;'—__ B \ o — =Wl y S ] 5
rint : EF T
A : i J | 3
! > = 1 k
S 1— 6
l,___s.m__ilf - 3a 1 Numerical Operands 1 1
If 3 MAXLINE 1
b2 s 3 0 8
1| getline 1 L ‘O’ 4
l '
.?- while | 2 ‘\n’ 2 |
| ] 5 strings “ould” 1
v 10 = | —
] 9 = 2,
= 1
ot e 6 £ S
22, 14 — —
L_E_"OF e 1 = =
| J1=24 N, =84 n, = 18 N, = 55
L -
Program vocabulary n =42
Program length N=N, +N,
=84 + 55 = 139
Estimated length N = 24 log, 24 + 18 log, 18 = 185.115 :
% error = 24.91 i
Program volume V = 749.605 bits i

Estimated program level



Time T

927488.33
18

1527.1295 seconds
25.452 minutes

E/p =




Example 8.1

Consider a program for the determination of the nature of roots of a quadratic equation. I
input is a triple of positive integers (say a, b, ¢) and values may be from interval [0, 100].
program output may have one of the following words:
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[Not a quadratic equation; Real roots; Imaginary roots; Equal roots]
Design the boundary value test cases.

Solution

Quadratlc equation will be of type:

= ax*+bx+c=0
Roots are real if (b* — 4ac) > 0
Roots are imaginary if (b — 4ac) < 0
Roots are equal if (b* —4ac) =0
Equation is not quadratic if a = 0

The boundary value test cases are:

Test Case l a b c Expected output
1 0 50 50 Not Quadratic
‘ O ity | B pee Real Roots
3 50 B AR Imaginary Roots. |
| 4 99 50 50 1 Imagi;lary Roots |
5 100 50 j 50 i Imaginary Roots- ]
6 50 0 | 50 j Imaginary Roots
7 50 TR S T R B e
8 50 98" | 1%, 5008 GOl ot R A
9 50 100 | 50 | FEqual Roots
TEGRT A PR N R Real Roots
110 ] e 1 Real Roots 1
12 J 50 ] 50 __—99 Imaginary Roots
18| o0ebabs Sl I.magm.ar_v Roots
Example 8.2

Consider a program for determining the Previous date. Its input is a triple of day, month and
vear with the values in the range |

1 <month <12
1 <day <31
1900 < year < 2025

The possible outputs would be Prevmm
value test cases.

Selution ni*‘ i-_;.‘_-'.j" 3 ?i. e
The Prevlm date program m e
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TL T i M;nth Day Year Expected output _
2 : 15 1900 . 14 June, 1900 |
15 1901 14 June, 1901
3 6 15 1962 14 June, 1962
i 4 6 15 2024 14 June, 2024 i
; Z 6 15 2025 14 June, 2025
; 6 1 1962 31 May, 1962
7 6 2 1962 1 June, 1962
8 6 30 1962 29 June, 1962
9 6 31 1962 Invalid date
10 1 15 B 1962 14 January, 1962
o 2 15 1962 14 February, 1962
12 11 % : 15 ' 1962 | 14 November, 1962
13 12 15 | 1962 14 December, 1962
Example 8.3

Consider a simple program to classify a triangle. Its input is a triple of positive integers (say x,
y, 2) and the data type for input parameters ensures that these will be integers greater than 0
and less than or equal to 100. The program output may be one of the following words:

[Scalene; Isosceles; Equilateral; Not a triangle]
Design the boundary value test cases.

Solution
The boundary value test cases are shown below:

Test case x y 2 Expected output
50 50 1
50 50 2

1

2

3 50 50 50
4

D

Isosceles

50 50 99

B R o e : P e R
. PR e r

i B e 3 b5 W
| - v
- ™ IF

F "--%.r ) : , .
et B ey " F % b .'In
50 MY o, 2n N s R LT RE R o A e i AT
JYv 1 ANOL A tNnAax e N S GRS
3 -y = . x s . - . 5 I B L I, LE = .;.*

i BTN #
A ety T
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Example 8.7

O,={<a,b,c> Not a quadratic equation if ¢ = 0}
O, = {<a, b, ¢ >: Real roots if (6% — 4ac) > 0)
O,=(<a,bd,c>: imaginary roots if (b2 — 4ac) < 0)
O, ={<a, b, ¢ >: Equal roots if (b2 — 4qc) = 0)
The number of test cases can be derived from above relations and shown below:

| Test case : | a —__-l_h -b_- | heidag | Expected output

[ 1_ : 0_ | 20 1 20 1 _ N_ot a qu_adratic equation
| 2 1 | 50 50 Real roots

e T 50 50 50 Imaginars mats

i 4 ] 50 100 50 Equal roots
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We may have another set of test cases based on input domain.
I, = la:a =0)
L, =la:a <0}
Iy =la: 1Sas100)
I, = la: a > 100]
I, ={b: 0 < b <100
I =1b: b < 0)
L, =1b: b > 100
Ig=le: 0S¢ 5100)
Iy = lete <0)
L, =le:e > 100)

In these classes, our basic assumption is single fault theory. Hence one value is at an
extreme and other values are nominal values. Input domain test cases are:

a b ¢ Expected output
T T T A P Mg R Not a quadratic squation

=— 50 50 Invalid input

Imaginary roots

“ Invalid input TR

Imaginary roots
Invalid input

7 50 101 “ Invalid input g
BRI G TR [T e e *

nominal, we may not have redundant test cases,
pmblem- v e b, TEh R e e R
Example 8.8 - .
. © IR
(Blonmder t_he program for determining the Previous dateis a
3. Identify the equivalence clagg test cases for outout & i
Solution 22 ST
: : f—-ﬁ: ey
Output domain equivalence clagges A

‘m .y

------

s
g et

ik o A { \ . a " 2N
&= > I pr - L Ll 1 E
o r e O;=(<D. MY Duee.
. ] i 1! EE L il ; N b AVAE ¥ % o ,f,,||"+"_ - -!
[ L i | e . ol ] i 1 - 1 K 4 | . .
- " - i i, Rt e G 3 v : e b _' + -.F. T - i i - j - I‘l 1:!
SRR e S a2 o L aisa ! e AT .EII"'-E:...I - maa T TR N SR R e
|l o .__.J,F._l&'j;‘;'.:;-' ..:I sy ‘-_‘_ g Py | o 1 ;I;‘- L | al:d_ = =l BN SToT T N ) S 1 '
AT TR e b Ay e [ SR Wb T 2 X > 3 fyee!
R » A 'Il b . . ™ i . L i




Software Testing R N T BRI 0pe L.
| - — g S
E . Test case M D NN g e O i oy
i _ : s : I Y s miben. I'xprr H'd_ uu!puf__ Gt soineds
} - 15 1 1962 s, _Ifl -l_ulwﬁ 1962
a | . | B 31 J. 1962 lnvnlrd“d“nh- TR W

I, = (month: 1 < m < 12

I, = (month: m < 1)

[; = [month: m > 19)

I, =(day: 1 <D <31

I, = [day: D < 1)

I, = [day: D > 31)

I, = (year: 1900 <Y < 2025)
I, = [year: Y < 1900)

: Iy = (year: Y > 2025]‘

ST T e e i - T ey R e T sl i e I Sl e

Input domain test cases are :

- ES

Tfﬂ" case 1 Mr " P l- Y I!r.tpfﬂ'tﬁ'd ﬂﬂtput # :
1 it 6 15 ) 1962 14 Junﬂ: 1962 ot
2 - 15 sicol BeasibRE8 ln\?{.i'd input
3 13 | 15 1962 Invalid input
— —___—"-"“"—“—"—-—-——-—.——-— S
5 6 l -1 | Invalid input
6 6 32 1962 Invilid inEut
T ] 5 u 15 | 1962 14 June, 1962
7 8- | 6 l 15 1899 Invalid input (value out of range)
et :
9 l 6 15 2026 Invalid input (value out of range)
Example 8.9

Consider the triangle problem specified in example 8.3, Identify the equivalence class test

cases for output and input domain.

Solution SEPRRPOST T
Output domain equivalence classes are: Lods }_;_J.;;_ i3 ¥

= (< x, y, z >: Equilateral triangle with sides x, y, g} £2 s e

Oiziqx,y,zb* mmmmmm;,ypﬂ > .

' I.' J‘ I L II i =u ..|!‘r ‘. -.1 .|:-.Il 1' I‘

"cfal 1"‘-—-I."" J 94 ;‘w-n. 1 S.ﬁ-il i '- ;:“-j' GNP 7 3 &
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’ > ' Expected output
50 12 50 Equilateral
-0 | - - —
50 _ 99 | Is?sceles
99 50 Scalene
100 | 50 Not a triangle

Input domain based classes are:

[[=(x:x<1)

L = [x: x > 100}

I, = {x: 1 <x <100
L =ly:y<1]

I. = [y: y > 100]
I, = ly: 1<y <100)
L —Gircl]

I; = (2: 2 > 100)
L, ={z:1<2z<100)

Some input domain test cases can be obtained using the relationship amongst x, y and z.

lo=l<x,y,z2>x=y=2)

Li=lkx,y,z>x=y,x#2)

l,=l<x,y,2>:x=2,x2y)

la=lkx,y,z2>y=2,x#y)

Ly=l<x,y,z>:x#2y,x#22,y#2

Le=l<x,y,2>x=y + 2]

Ig=l<x,y, 2> x>y +2)

I=l<x,y,2>y=x 42

Lg=l<x,y,z2>:y>x + 2] Ak alsrars -
Ilg = l“: X,¥,2>.2= X +yl _ | 4, Ain :.‘"r'.,.f 11-.1 -Li-.i_-,J:,_{,:.,J
120 =il g % Y,Z2>2>x +yl R rh SHTR

" £ it
m, e e s A i
1'E..inﬁ* ety o ad

AP L e o = S
L3 ., PR .
L 5 L




. - i i
Test cases Gerived from input domain are-

: ML__L______: -___—j 2 j ; Etpec}ed autpu;‘ i .I
o 2 veogne s B ot R vl 50 | Invalid input '
_3; ’ ____l_i}_‘_____i 30 | Invalid inputm 3

- : 2 >0 e 30 | 5o * Equilateral
- i_____j___________‘_] 50 _j Invalid input
RHES E_________Ef‘l_______ —— _ — 50 i Invahd inp:z-iz
- a il § et - ] 50 Equilateral T
s el S0 0 | invalid inputl
8 30 __ 0 101 i Invalid input
s 30 __53 F e | Eqmteral
. 0 | S , » ) 80 | Equilateral
I T B | e
12 R T NG ST D S, S
B T Yoo SRRV R e o TR
1t -mn -r s 30 T Scalene
-. 15 100 ; 30 | 30 T Not a triangle |
| 6 = TR Y R 25 |  Nota triangle |
R T = - 1 38 1 B ] letatoenge Wl
e 15_ | 30 100 - 25 ek l:.ria:lgle |
b _19 g5 B 50 1 S - 100 r Not a triangle
__ —m —_—:_25_ J_ 0 '- '_mo F Not a tnangle ¥




Example 8.15

Consider a flow graph given in the Fig. 8.23 and calculate the cyclomatic complexity by all -.
three methods, :



Software Testing

1. V(x)=e—n + 2P

=13-10+2=5
2.VG)=11+1
=4+1=5
| 5 3. V(G) = number of regions
| o

Therefore, complexity value of a flow graph in Fig. 8.23 is 5.




Example 817

Consider the quadratic equation problem given in Example 8.13 with its DD Path graph. Find
the cyclomatic complexity:

Solution
Number of nodes = 19
Number of edges = 24
WNGl=e-n+2P=24-19+2=7
WIViG=N+1=6+1=7
(12) ViG) = Number of regions = 7
Hence cyclomatic complexity is 7 meaning thereby,

seven independent paths in the DD
Path graph
Example 8.18
Consider the classification of triangle problem given in Example 8.14
complexity

.14. Find the cyclomatic

Number of edges = 23
Number of nodes = 18
D VIG=e-n+2P=23-184+2=7
VG =N+1=6+1=7
l12) VIG) = Number of regions = 7
Exampﬁ?fmmmm - Hence, there are seven i

T [ —




