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How do you perform White Box Testing?

STEP 1) UNDERSTAND THE SOURCE CODE Step2) CREATE TEST CASES AND EXECUTE

WCBIFPRKkpFpUB wt Al XUch 271 c 3 P XHBRCAEFFTpUhHoenR

WHITE Box
Testing
lechniques
l
I I |
Statement Branch
Path Coverage
Coverage Coverage
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MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy Ao



[

—y KT29U4F ®mp X HbBK
Statement Coverage is a white-box testing technique (Statement Coveragely T * 6 § B KB/ IATH by

used to verify that every executable statement in a bWF nAK WpcFM MpEXIBDHIK

program is executed at least once during testing.

It helps ensure that the written code is properly tested and PMMBIOAFPpF 2N HOT WT P xH
improves software reliability. b vBbt WFHQEB A K pPFPRHMBLY XD M
Statement Coverage measures the percentage of 6 B F X
executable statements that have been tested in a Mbp3FFov M ATMNI b abT Pphhwvi
program. It checks whether each statement has been bUUF n4dK

executed during the testing process
Lo 25 a3 ) < jlaal) 22

280 ol i 2 s

Coverage is calculated by comparing executed statements Statement Coverage = ( ) x 100

with total statements

Multiple test cases may be required to achiel®0%coverage
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1- public static void main(){

2- Scanner sc=new Scanner (System.in);
3- int x=sc. nextint() ;

4- int y=sc. nextint() ;

5- if(x>vy)

6- System.out.print("x bigger than y");
7- else

8- System.out.print("y bigger than x");
9-1

il Vel e JS 8 Statement Coverage 2=

Test Case 1

AMXFE YHKOF XTwm wx 1Y glp PObIRBar 8o R g BB

Number of executed statements

Statement Coverage = x 100
g Total number of statments
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1- public static void main(){

2- Scanner sc=new Scanner (System.in);
3- int x=sc. nextint() ;

4- int y=sc. nextint() ;

5- if(x>vy)

6- System.out.print("x bigger than y");
7- else

8- System.out.print("y bigger than x");
S-}

Number of executed statements = 7

Total number of statements =9

7 _
Statement Coverage = 6 % 100 = 78% Number of executed statements = 8

Total number of statements =9

Test Case 2 3
- Statement Coverage = 5 100 = 89%

Y=5 ,X=4 o | |
100% 4wt Statements 434S kst Jal e 0 lia) J dalsy Ll Laa 30

bl
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void checkStatus(int age, bool hasPermit) £
if (age >= 18 && hasPermit) ¢

t << "Access Granted" . . .
T else § (Statement Coverage) s dl &l jlall didaas e Jl

cout << "Access Denied";

%

JIY e 5aa 58 5ad 068 sl IS e g 5all 5 L Caagd
okl e )zt 2 4855 jlall 57 a8 58 el Akari L 1

age = 20, hasPermit = true :Js¥'alal
(16853 jlall 4adas 3) "Access Granted" aia: s zlais Ja il i Ll
age = 15, hasPermit = false :Aulllalall
(2 &5 jleadl dudaas 23) "Access Denied" adus else (J) Jii gda plll Llias r sl
ANl Jal ASadll Hhaut) JS o U ye i <9100 dewy Ol jle dudais Ukia Jadd pillay sda i)
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PFPYAHXIKO wdABbcBKOF 9F T
if x >0: . Vmp YIOF s ATbty A sGEF
print("Positive")
else:
print("Non-positive")
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Path Testing:

1.Path testing method reduces the redundant tests.

2.Path testing focuses on the logic of the programs.

FpfF PBIOF bbb wt AMNb ¢ TVdeps pufTPpHS

3.Path Testinds a method that is used @esign the test cases

4.In path testing method, the control flow graph(CFG) of a program is designed to find a set of linearly

independent paths of execution.

5.In this methodCyclomaticComplexity is used to determine the number of linearly independent paths and then

test cases are generated for each path.
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Draw Control Flow Graph %V CFG abhp?

FANTT awm
~~~~~~~~~~~ : Control Flow Graph@QFG) ™ I

Calculate Cyclomatic Complexity [ECELIEEE i 2IE NN SR RN YL GOl 8, TS R

M MT Yoreby X pF HAFY F N Wk B B joB » kG H B I3FM D
< &FEdges< 6 U” AU< ¢ 3 Wode [ t<¥tv\' ¥/~ D<K b{ & 6]
Make Set of Paths ni< Ut \ YRUBubLY/ U mikip< K %<aj ; & AN/ AT< &

§' GEEdgesT BlodgsEAFARF L  CFGRatii & 'A
Create Test Cases Exit Nod®7v_1KBENntry Node¢ o W_

" Gryd” T3, OdTest C8e711 7805 D, /AT @Fe 1 7 v
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Draw Control Flow Graph nB Hhp

Calculate Cyclomatic Complexity

M=E-N+2P

Make Set of Paths
(Edges) o Y1 s Gl gl sse

Create Test Cases (Nodes) 3 e : N

(E — N + 2 0adl mosii cdliaiiasial gilly s vie P =1 & Lllle) dasidl 41 a4 22 P

Ofps{0)
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CFG Construction
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Sequence of simple statement

If-then statement

1-Statement 1;
2-Statement 2;
3-Statement 3;

n- Statement n;

MU-EPP-FM-005
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1.Statement
2.if(cond)

3. Statement
4.Statement
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f-then-else statement While loop
1.Statement 1.Statement
2.if(cond) 2.while(cond)
3. Statement 3. Statement
4.Else Statement '
4, Statement

5.Statement
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True False

llall a2
1,2,3,5
1,2,4,5

.Cyclomatic Complexity ag<Il aide’ Jiasaac ga : Sifjluall sacq

Py

s max ag<: Jlia

int max (int a,int b)

{

1 1int max

2 1if(a»b)

3 max = a
else

4 max = b

S return max

}
Baalg dalaig sasly &l jlicHl (e 33Y ga CFG puyy .1

(FpF RBEOHAPIOK. p1 U 7JS

FXK Fncpbdb chbhl

MU-EPP-FM-005 Issue date 17November2025

0RO
issue no:1 https://manara.edu.sy ; 3



[

6)LiaJl

.c OF 3 OF b H bIKOF 1

1.input(x,y) ¢ Control FlowGraph(CFG df 'T PB a Fdl
2.while(x>0) CyclomaticComplexity ¢ 4 Aj HIRt v

Independent PathswyA Y g I r IOF

{
3.if(y>0) Tk raennub B
4.y=y+1,
else c Udc O
>.y=y-1;
6.X = x-1; V(G) =e—n+ 2P=10-9+2=3

}
7.output(y) o
EiE

MU-EPP-FM-005 Issue date 17N0veCFG(Contro| Flow Gra ph) https://manara.edu.sy &



Start-1-2-7-end

Start-1-2-3-4-6-2-7-end

Start-1-2-3-5-6-2-7-end
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int fact(int n)
{ True False

1 int p=1
2 for(int i=1;i<=n;i++)
3 p=p*i
4 return p
h
:alhlaall any
F XK Fncpb4b cblOF pfF3b3bF Y9bFCc CKFB 1,2,4
1,2,3,2,4
cc=2 :djluall nac
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? _7 P Good Code Coverage Means
: Bug-Free Software!
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[ Personal Review ]
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Uizl g cume code L) Wis sl @adasg | Lo code iy 8alel ¢ refactoring o suodi
L) aiiy UM dzuis 390> OV gnis g 8aua> sbodl 4l huai g aule Josi 8,16 JS
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Why regular code
refactoring is important
in software development

bi.2g Y gXdis dole clawly iVgmio oymi Vs .
J3l comments gog Jgli iS¢ lpic =y lgouwl 950 method JS ¢ Jexio JS
. o8]l ddoe Jugaud code JI

cCctpfF3OF nbmdh pTwINbwhdGdeRxcorid b @ B WM F
MCFA3Y poTchHbhvm nhaAbm@PmashbMme i b bRmIO wEOmB A HMP p j
dUMKF pmMpB?D MnbeF pHRKEMDH vBBRGFE sufT g gdABKEORNMAR  UIF &7
i

MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy ;



6)lioJI
Releasers. Version | |

. - e Centralized Version Control
In software engineering, "release" and "version" are
related but distinct concepts. A version refers to a Server
specific, identifiable state of software, typically labeled with Repository
a version number such as 1.0 or 2.1.5, which signifies a
particular iteration of the software with specific features, bug
fixes, or improvements. X,
Arelease is a version of the software that has been © X £l G 9%
formally distributed or made available to users, often after \)Q& g Q 07/;,/.
testing and quality assurance. SlI° ¢
Not all versions are released; only those deemed v
stable and ready for public use are considered . . .
releases. Working Copy Working Copy Working Copy
For example, a development team might create multiple
builds and versions internally, but only the final, tested : ; ;
N on10ycd to usersiiSliabeled allelsase. Workstation/PC #1 Workstation/PC #2 Workstation/PC #3
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Version Control System (VCS)

A Version Control System (VCS) is a tool that tracks and manages all changes made to your project, whether
you work alone or in a team. As your project grows and new features are added, it stores every version safely.
This allows you to access or restore any version without manually creating separate copies.

Obmmmmery |
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What i1sGit? 6)liol

Gits &ree and opendssinitmated version contr!

systdviCS) DESIGNiabdie everything from
small to very large projects with speed and }-9 £O §

Gitbranch  Pull request  Commit Code diff code merge

Giis a type of source code management system called a distubuted
version control system
Gits a tool to facilitate development work by recordikg=add

tracking the changelog (version) of files, comparing a8t ant™ ™™ euton ="' "
current files, and clarifying changes. &Cgit VCS

It also allows multiple developers to edit files at once, so t
can be distributed

ORsi0)
-
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Reposkardirectory wh@@nitors your project files and records their revW L
history

dSe

A repositoyis a storage fartfidscan be remote or local. Loca Repositoyy Loca Reposityy

Local Reposi oty

Remote Repesitogpository where the source code is placed on a server on the
Internet and can be shared by everyone.

Local repositarepository where the source code is located on your computer and
only you can make changes

Clon# created a local copy of a remote repository on your machine.

Stag#t Selects specific changezitatigolueeint the next snapshot.

Comnlitrecords the staged changes as a permanent version in the project history.
Brandbets you develop new features or experiment without affecting the main
project.

Mergiategrates changes from one branch into another.

Pullt fetches and applies updates from a remote repository to your local one.
Puslt Uploads your local commits to a remote repository
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