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Test Levels Levsls of Testing

v - oo
ther_e are four levels of PSRN  UNITTESTING |
testing: Test Individual Compopent
unit testing, integration
testing, system testing, INTEGRATION TESTING

Test Integrated Component

and acceptance testing.

+ SYSTEM TESTING

+  Test the entire System

ACCEPTANCE TESTING
Test the final System
B
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1 UniTesting ( Component TEst

A Unit testing of software applicatiomsdone duringhe codingof an application, Unit

Testing Is typically performed by thikeveloper

A A Unit is a smallest testable portion of system or application which can be compilec
executed. This kind of testing helps to test each maaohgaratelyTheaim is to test
each part of the software by separating it. It checks that componénliidneg

functionalities or not.

A Thegoal of unit testing is to isolat® (J) kachpart of the program and show that the

Individual parts are correct.
EpbcMIOF cUF? B Fntep bIAIU wctcHH bs Nt
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Acceptance Testing

System Testing

Keep on a straight path with proper unit testing.

Integration Testing

he more code you
write without testing,
the more paths you
have to check for errors

Unit Testing
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How to do Unit Testing oice)

Unit testing can be perfonmaredadiyrarthrough awdmatitomated testing being tl
common and efficient approach in modern development practices.

under thetomadpproaditieveloper writes a section of code in the application |
They would later comment out and finally remove the test code when the apj
Unit Testingl$heme several automated tools available

toassist with unit testing. examples : anual tesing s me-  Aomaion eing s st tan

Junidunit is a free to use testing tool used for Java programming language.

NUnitNUnis widely usetgstmy framework usddogaliges, ., . 3 Eub
‘b F 2

PHPUMRHPUta unit testing toobimgPitiime afF LxOF befb bTMl b
VRYiGED BN FRHD
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https://www.guru99.com/junit-tutorial.html
http://nunit.org/
https://phpunit.de/

\ oo JUnit _MIOF B
EAPVM bnpmp bBBFEFIH3>bF bTMIF
Annotation
L) Ul paald o) Lass 5 Ul ) 598 G @Test ©F
baaty Lesie HLAAYI Jlidy g (Wl olis) dldl sig o8y wasdl @Test JI e S5 @Test(timeout = 3)
2aagll 13

saaals ol asil Exception &yaa oe SGU @Test JI g Lasl 3G @Test(expected = Exception.class)

Lebasls aga¥ 1 JUnit Runner J1 Llalass s 5Laal dls gl 358 5SS @Ignore
Jub pealic Saad w55 Ula o Taa Lualin Jlgall (3L Ui Joasd Lelaad o3 Uls g1 35 5 @Before
pide SLLEAYL A LAl
oo palailly Gl w5 Uls i Tas Lealia .o 3Y1 Jlgall (3L aas Jaalls asis Masludl LS @After
SLLEAY olgail ans & peolic

L LuISI LSy lans agdl b Lia YGAY T oSy odiuLl| @After y @Before Ul ulie @BeforeClass
LAl Ul JS aas g Jud Gslass il L i saaly s 1y @AfterClass
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assertEquals
assertTrue
assertFalse
assertNull
assertNotNull

assertSame
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package com.company; %

public class Calculator { —
private String mColor; 6)Lial
public Calculator(String color) {
mColor = color;

}
public StringgetColof) { returnmColor, }

publicvoid setColo(String color) f/nColor= color; }

public int addition(int firstNumber , int secondNumber) {
return firstNumber + secondNumber;

}

public int subtraction(int firstNumber , int secondNumber) {
return firstNumber - secondNumber;

}

public int multiplication( int firstNumber , int secondNumber) {
return firstNumber * secondNumber;

}

public int division(int firstNumber , int secondNumber) {
return firstNumber / secondNumber;

}
}

MU-EPP-FM-005 Issue date 17November2025 1ssue no:1

https://manara.edu.sy

I



packagecom.company

[
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import orgjunit.*;

Import org.junit.Before daola
Import org.junit.Test S e @Test |
import static org.junit. Assert*; t public voidsubtraction_test) {
int result =calculator.subtractior{10, 4);

public clasMainTest{ assertqualgesult, 6);

private Calculatorcalculator, }

@Test
@Before public voidmultiplication_test() {
public voidsetUup() { in[%r sult =calculator.multiplication(5, 5);
calculator = new Calculator("Red"”); P M POF W5 B bhirqualkesult, 25)
} }

public voidaddition_test() {
Int result =calculator.addition(2, 2)
assertEqual@esult, 4);

}

MU-EPP-FM-005
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public voiddivision_tes() {
int result =calculator.divisior{10, 2);
assertEqualgesult, 5);

}

}
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check_color_and_change_it_test(){
.getColor().equals( ) ) {
.setColor( )

assertEquals| .getColor()

check_color_is_still_changed(){
assertEquals|( .getColor()

MainTest
check_color_is_still_changed 16ms '
multiplication_test Expected :
subtraction_test Actual
check_color_and_change_it_test
division_test

addition_test

Version Contro Terminal 4: Run % 6: TODO

sts Falled: 5 passed, 1 falled (2 minutes ago)
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import static org.junit.Assert.assertEquals;

br Xi8dAF UMK

import org.junit.Test;

public class CalcTest {

pY
. 6bF XK
@Test PF2b32bBF bl YT Wy
public void testSum() {
Calculator ¢ = new Calculator(); WphcMKF p¥F -
N1 pAb
assertkEquals(5, c.sum(2,3)); WDk A
) B, PoUFP f B K A
} b MBIOF UK F
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Integration Testing (units Integrﬁﬁqn) B FRRAOFD Faty, Ui Gl ECMIbEK 18 PENED D

The goal of Integration tes_tingTis to integrate some dependent units to check
data formats amaorgtdgration TesBofjuaee Testing Trahfoguses on verifying
Interactions and data exchange between different Qofip@mne g araaioiles O

Thgoal bftegration Testomglentify any problems or bugs that arise when diffel
combined and interact withhesghtaihdesting is done t®athe testing

Integraticest Cddters from other test casedocubessaranlyt on the interfaces &
data/information between the modules.
Here priority is to be giveadaatihg tatker than the unit functions which. are alr

Sample Integration Test Cases for thé gl matray3mexlates say 'Login Page', '
and 'Delete emails' and each of them is integrated logically.

Here do not concentrate much on the Login Page testingnhasliésiBugatgdiee!
how It's linked to the RdaéBSxlalyBox: Check its integration to the Delete N

bl
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https://www.geeksforgeeks.org/software-testing/software-testing-techniques/
https://www.guru99.com/test-case.html
https://www.guru99.com/test-case.html
https://www.guru99.com/unit-testing-guide.html
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Approaches; Strategies|-Methodologies of Integration i Testing

Software Engineering defstesiegmetyectiite Integration testing
BidBangpproalrisimple words, all the modules of the system are simply
Convenient for smalNsystignssdiiResiuces extra development effort.
Disadvantkgalt Localization j& alfiefaltt deteBagf®und only after full integ

IncremeA@roalrithis approach, testing is done by joining two or more r
ardéogically related. Then the other related modules are added and test
The process continues until all of the modules are joirsrdearinlitestEe
because modules are integrated and tested as soon as they are devel
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Incremental Approach divided into the fol
A Bottom Up Approach

A Sandwich AppBmashination of Top Down and
Bottom Up
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What are Stubs and Drivers in Integration Testing?

Stubs and drivers are essential dummy programs thvalh @naloleahtegdties tes
simultaneolishse sastulatessing compahewiag testing to proceed without wali
system development.

Stubs are dummy modules thivedplaogploneTts not yetidBgriaiBeid dibever
level mobelsaviorlasdd todown integriasiing

Drivers are dummy programs that call thesmmadate §ddmgnizctadporidrayp pass
test data tolevetimodules anesulliecseaad bottam integration testing

Foinstance, when testing a‘d&t&base e St se Driver

modu|e, a driver Simu|ateST€ﬁt1@ Approach Top-down testing Bottom-up testing

business IOgiC |ayer, Sendh&gaqueries Lowerlevel modules Higherlevel modules
Function Returns dummy data Sends test data

ORsi0)
ol
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Bottougntegration b
Best for applicatiosesstbattom up design apgreach

In the bottgrstrategy, each module at lower levels is tested with
1

higher modules until all testhdes are

Unavailable Components or systemBaversubstituted b |
Therimary purpose of this integration testing is that each subsystem._ |
testhe interfaces among various modules making up the subsystefLLl: Module
This integrationusssinigst dovdnye and pass appropriate 3
data to thedewsrodulesditonp testing, no stubs aBQttQm |

required Module
Advantages Fault localizadiasigsan Big Begpyoach.
No timme wasteaiting for all modules to be devéiapgcappm@cm

|
Module
b

disadvantages Bottom-Up
Driver modules must be produced. nAYBIOF dFp

itcan be tomesuming since drivers have to be developed for perfdrmifd tHese™@gts > kOF b
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Top-Down
%V nNnAY bBKOF a¥X

: F T

MANARS, UNIYERSITY

Module
Tomlown Integration: - .
Top Down 1

Tomlown testing Is a type of increm

|
iIntegration testing approach in whic [ '

by integrating or joining two or mor
moving down from top to bottom th | |
flow of architecture Stnaghilable J '
Components or systems areisigsstil |

Tomlown Integration testing technique is used inalra@otdsenholedeltheodules
that are ndh;ejra(f‘e@heeds many Stubs
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6)Liall
Unit Testing Integration Testing
In unit testing, each module of the software is tested In integration testing, all modules of the software
separately. are tested combined.
Unit testing is performed by the developer. Integration testing is performed by the tester.

Integration testing is performed after unit testing

Unit testing is performed first of all testing processes. and before system testing.

Unit testing is white box testing. Integration testing is black box testing.

ORsi0)
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System Integration Test

Alncase of system commaiiicatesteiths ( exttenahijs level of testing checl
correct communications , messages , Galee clepEneEICRS Bes.

AUsually Dmnandependentdetieck that customer scenarios ( business ) i

requested ( needed ).

[EicsE
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System Test  *©

Once Integration testing is completed successfully, we move
on to the next level of testing, which is called System testing.
IEEE defines the system tests as "A testing performed on a
complete and integrated system to check the system's

compliance with its specific requirements".

ASystem testing is done by the testing team, and the
approach is to focus on overall functional and non-functional
behavior of the system. Typically it's done in a dedicated
environment that mimics the production environment in terms
of hardware and software.

Acceptance Testing

aFp>wPuwhk Hm wT F BAcBOFRpNMD Y HRHRFUaFDVIF
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Aunctional System testing: This ensures that the systemﬂs performing all the functions that were specified in the

System testing can be classified as :

software requirement specification. E.g. On an Amazon website, a user should be able to search a product, add to
cart, and finally place an order using a debit/credit card.

ANon-Functional System testing: This ensures that the non-functional aspects of the system are working to
acceptable standards. E.g. On an amazon website, the search results should be shown to the user within 3
seconds. The page should not crash on a simultaneous user load of 50k users. Some of the types of Non-

functional requirements are :

A Performance testing (response time)

A Load Handling - Performance of system under increased load (StressTesting PFTAXBFE WAUYX wTpl/letO
A Recovery - How the system recovers on failures. E.g. What happens when Payment gateway goes down.

A Reliability - Ability of software to repeatedly perform its function consistently with time.

A Usability - Ease with which a user can perform desired functions

A SecurityTesting:

MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy T
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User Acceptance Testing

While all the other levels
(Component, Integration, and
System) are executed by the

software producers, acce ptance

testing is the only level that is

carried out by the customers and

end-users.

CCFNXIKF apsbheK

User Acceptance Testing

0RO
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User Acceptance Testing (UA% 4

Dle_nJI

N’A'!---. 'Emy E) ,,,,,,,,,,,

User Acceptance Testing (UAT)
isthdinal phase of the software
developrineat/cle before
deploymehtre realisacs

or business representatives test the
softwadogerify that it meets
business requirements an
functions as intenceadriia re
scenarios

UAT testing and its Types

ORsi0)
-
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Levels of Testing

@ B User Acceptance |
Integration Testing 3 | Testing

By Developer . By End User/
Unit Testing & Tester System Testing';"\._\_ Customer >

By Developer L By Tester

User Acceptancg Tosting

Unit Integration Alpha

Testing Testing Testing
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gﬁm Alpha Testing

Alpha tes#iagype of acceptance testing; e mARIOhs Bhe b
Alphiesting Isnaiml phase ofdaqutotyict or sdtidargify and fpbéioge moving on
the beta testing phase

Alphesting is carriachoab envircandetally the testers are internal employe
organizatwien user are using the software then developer looks they activ
Queries then developer explain them. After the testing sisivwgrees feedbacl

Alpha testing is the initial testing phase to ensure the product is functional
testing with a wider audience

This process is crucial feoéniaaecaghynsuring a pesitespemnehce releasir
the product to external testers or customers.

0RO
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Bet&esting ey
Bethestimgperformed by real users of the software application% a real, " oo
/ |

environmigata testany be calleel@ase tesind is one type oo
User AcceptancelMestiagn purpose of beta testing is to veri e 0@/\ )
compatibility with different software and hardware configugations esnaf M
network connection, and t&getibaekisersoftware usa |,,y, 11 y d
functionaftyd gaput from actual users in order to find gﬂ}y ligs, usabi I.’;;
difficultiesareas that need to be improved before the rﬂmﬂtﬁ Isiforma Fy«
releastoe@e two types of beta testing:

BETA TESTING OF THE PRODUCT

open bietavailable for a large areens of ém@veryone interested IN REAL WORLD ENVIRONMENT
closed betvailable only to a limited number of users that are selected especially for
beteesting.

Most of the issues or feedback collected from the beta testing will be implemented

0RO
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Alpha Testing

Alpha testing performed by Testers who are
usually internal employees of the organization

Alpha Testing performed at developer's site

Reliability and Security Testing are not
performed in-depth Alpha Testing

Alpha testing involves both the white box and
black box techniques

Alpha testing requires a lab environment or
testing environment

Long execution cycle may be required for Alpha
testing

Critical issues or fixes can be addressed by
developers immediately in Alpha testing

Alpha testing is to ensure the quality of the
product before moving to Beta testing

Beta Testing

Beta testing is performed by Clients or End
Users who are not employees of the
organization

Beta testing is performed at a client location or
end user of the product

Reliability, Security, Robustness are checked
during Beta Testing

Beta Testing typically uses Black Box Testing

Beta testing doesn't require any lab
environment or testing environment. The
software is made available to the publicand is
said to be real time environment

Only a few weeks of execution are required for
Beta testing

Most of the issues or feedback is collected from
Beta testing will be implemented in future
versions of the product

Beta testing also concentrates on the quality of
the product, but gathers users input on the
product and ensures that the product is ready
for real time users.
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Reg I'eSSIOH TESt u%v It is performed by 4 \\_\‘—‘

_ Regression\
.............. n the testmgeams , Testing

‘M KRegressioriest) pFpcxbvF pF 2b>3F
4 Flpl@Fr MoWYHOMpMb WHhTHMIMO “HrbctepHAGhH ~ FpTtT @ p /1D 6B F Xp %POF\Q,\f\/ F Wp
.QTchb bbb “ZoR/HRbe VBT FEruFC T, fAs Y Foa@ipr o |
1Y aB XUcbx FokxY.RgopessionTestinga p 3> b

Wy 3F POEFBEE OMp T p A IOF bl tbwF p N

bTh/NHIOF b3U aAb FeBb beAT bF Ccildp TP M

changes have been p M T M B p/&\/l

? - made to software BU g A bl I_Am
AT H9 bFfXB

ClrénTFMfOF- MY A
Regression ';U%b -bB a F IDI)K F KT
s performed after eTck bbl 3 bBNbAbm> pOF bTTBUQbéQ;f#
WFbb oK 2c?0OF ACTte btpRAS 21BF1 by Fd
. 2 amMUxA bTpNbHhOF pA>
MFbb aK Ac3OF pfF3b3F Retesting/ .
Vit oUW b bne (BT Toor B FUEKGR ™0 A o NGB X BT b ND G HEbrB FLK e

P b ntOF Regression Testing .
afF AxKOF wt4d?d ndAK p“_A‘l_U\lfoT barro bach’ngF béT-FJ)rﬂ K 1@

AT
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Defektanagement

ADefinition
AFactors of Deftt Report
ADefect Life cycle
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Factors of Good Defec%?eport

ATitle
AID o
A Description
AReproduSGEYED B2 ‘Mefailed Ordered Steps
AExpected Result
AActual Result
ASevertfWy © = t E
APriority
AEnough attachment
ATest case traceable
ARequirement ( Item) traceable
A Status
ADiscovered by
AAssigned to
A Environmétild
[ E
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Defect Life cycle

Defect life, eymteknovBugslife ¢yches journegedéet cycle
whichdafegbes through during its lifetime.
It varies from organization to organization and also fror

[ E
= "
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Developer Starts fixing
the code

Tester Finds a Defect o

Deviopment Project
Manager will analyze
the Defect

v
T LE

PROGRESS

Code Fixed

w

[ 9 2  Status = FIXED

Tester retests the code

Is it a Valid ls it already
Defect? raised?

NO NO YES
- v v
Status=REJECTED Status=DEFFERED Status =DUPLICATE

YES

NO
,, l
wAt YB (>
10 & Status = CLOSED S Status = RE-OPEN §

[ E
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I Tester finds the defect dools

|Status assigned edefect s

IDefect is forwarded to Project Manager for analyze

[Project Manager decides whether defect is valid

[Here the defect is sw@itualgivericcted

1So, project manager aseifgrtdfigiatdefect is not rejected then the next step is to check v
teste fiurobldBut it is not a part of the current release then suchoidpecieibfermstaigeed as
INext, manager verifies whether a similar defect was raised earlaplicgés defect is assigl
[1f no the defect is assigned to the developer wbhoistay thifixatagbetioediefect isingwipmeds
IOnce the code is fixed. Defect isfiassigned a status

INext the testettegtittee code. In Tase(passes the defestfithe test cases fails againe the d
openadd assigned to the developer.

|Consider a situation whefistdeteagthef APP a defect was found that was fixed and assig
second upgrade release the samgfdedeCtiagaioireases, a closmperéect will be

That's all to Bug Life Cycle
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Test PlanmnthEstimation
Exit Criteria:

Run out of budget?

Run out of time?
Boss says stop?

All defects have been fixed?



