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gfe-1
Hited 3R ¢ 3fus T AysH
(Software Testing and Testing Methods)
ﬁ'WﬁW?ﬁ(Course Outcome):
CO1: fafay Aedsr RET g Wy .
e frea=it (Theory Learning Outcome):
1. fciean g aeid @Y 310 7 i,
2. fooiean e SR wrdt TSt shraeiRan ifor ufdsie swraciar Ty &,
3. WruedsR T = fafay Hysy @y &,
1.1 ITUd3R T (Software Testing)
roedsr SR 81 ufshar oe Smed Aitedsr Uiede fdhar ifiide Suféid SeRaR &1 ad &1
B Smeguc 3 KRG dHal STd. TS AHedIR Uagade Hed [Shdcy i@ SITdNd, Sifere!
G et ST S1ftT o WRIPTR s N raRAcy qul &xd &1 A/l W it oild, Aed SR et &l Th
Tahe IR 3Mg, WHE SXMEd IRRIMHE AedsR UaRIe Hed drd GeaHa- b o,
SO fSthaed fScde drdl Adid STl AiteasR WRIhRs RerRHeH qul #vd &1 § FiEd Hrdr
3. B UfohaT WITedsR SeaUdc At Ukdhd a1 dd Hgwardl UNT g, WitedsR e
RRBHT (TS WRIFH IR Uisde IFg YHR TIR 1A 3R 1) 107 FfereeH (Swau
HAd Wede JoIed TReT Ui &d 1) I Gla! ST a1 GHTART gidl. dud, Reftoryd! tharmd, IRWbIH-,
RSt anfor goifaferct Hafltd Ioan Siiag AitedsRdl UHUN Hifde! JURUITER ¢Ret R .
S AAfeIc] HIH 3G 1 Dol ST, ARATST AT G Uil STO1 CHTarSTora aroR obhal Sl
AIFEd 3R ¢RETH YR (Types of Software Testing)
AIHed3R <R & U U Ulohar 31Tg, Sit ol HRTUBR et olld, kb s Haat Alfgdl ITds 3HTg,
SEATHE TMIGHLNT DI STTER ¢ ReTT dhelt STTd, HTIOT fol= AHST I ST 3MTg aTaR SeTiRd fafae
UHRIA aifigd Bl Ud.

TYPES OF SOFTWARE TESTING
Based on Execution Method Based on Te.st Design Technique Based on Testing Purpose

{ Statc Testng } ‘ Dynamic Testing ‘ ‘ Whte Box | Black Box \ Grey Box

Fig 1.1: ATed3r &M U (Types of Software Testing)

1.1.1 ¢fEwr=ht Gﬁ'@ (Objectives of Testing)

AIFedaR SRETaT T I WU fAhiid dad AedeR THG SUAYAT &1 Hd B AT
Iedsr Rerrdc WRifthede (Software Requirement Specification (SRS)) o THa Haed T
TIRISH AT YUl FRd BT § GHIHd BRI g1, TRETHS TaHR gl Mesddl AdId, WFeaRd! HIfere!
YR 3107 fEw@iateiaR gIom=T theg 3T el HHT gidl.

RET g 3fEP YeauHTo! e

Functional ‘ ‘ Non-Functional ‘

Maharashtra State Board of Technical Education 1
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1 TR fEETRM (Error Detection): TIUCI3R JoRBS Reltol HRUATYA! ATl Biecy, fsthacd fdrar
I 3.

2 frorrde g (Requirement Validation): ITed3R SRS A THa HAT T4 HaRMAd
3T -t R rRECY guf FRd &1 § Ff3d ol

3 haRHrerd! ®RIPHIE (Functionality Verification): R suféd uRfdimed oo
TRIRH HISYH ARG AT YhR BT B B § U,

4 @I YR (Quality Assurance): Visded NAMfSfc], RuA-~ o1 RegRel aea
fasyre Fmior o,

5 f@ f¥s@=M (Risk Reduction): 3TIRRM S GIUMT HEFTSAT g3 ot RIGIAT HH! B,

6 PTG (Compliance): ﬂw&ﬁwm Tﬂg?aﬂ'l'ﬁ:\‘:[ &ﬂﬁTs?:Rj T mqp’fm
D1 3 TG B,

1.1.2 AivedsR Remadic WiifthebE (Software Requirement Specification (SRS))

Aracdsr RemRde WG (SRS) 8T Ud BiHd U Tame Slaghc 3ffg, S AIGedsR

Rt siaxgs sraaen Iquf Rerrdcwdr ¥a gyt &Rdl. ame R gR ureaar=n

TRy SifoR==T 31O Bt ST harHa ReraRAcy aud RbH-g, Ramafafd, Riagiet snfor

goifaferd! IRREAT STeidl JHGR e AM-hakHd ReRRAECH Jier JHa 344l AoedsR

ShoreifiTear aruame HfigduR, SRS 3 S@auHc YIS Ueh sflic UH $IH dd Sl

FARicET 30T 7 SEAUHT STeT SfRaHeeH aimdd o 4 Fred.

o d3R RepraRuc Wby SRS d HEw:

AlcdsR SRAUHE AT IFHAHE SRS o YS! 3fdd AT 3], HRUT o

1. ATGcd3R=AT 3Ufed traRIere! ST e ey Iid WY 30T WfeTdR@d (unambiguous) I0F UM
CaGH

2. g, ifET anfor 2% siaefeds T1d} ue YwhR=g Ulde UM H1H Hq.

3. FATdCY, SRAUY AN Sex TR ¥4 WK haley AL Uloigedl i 11 I arerad 9=
T v e,

4. U THT TR HBGUIRT Had HRd, SaTge deh 30T Tioide Hie HHT gIcl.

5. RRMBHIE, TS ST HiTHd A= T3t U Sqals SlagHe WU B Hd.

TITT SRS T Y& 2RI (Key Characteristics of a Good SRS):

TR WitedsR SR eSS~ JUR, S gulld SRS WIRICSHT0! SHTd:

PRI (Correct): Sufér R Wuﬁﬁﬁla PHRUMR 374,

3FSTET3™ (Unambiguous): Td® ReTERHC TFT0 HiSad! SRTdT, SaTal had Udhd 3 fedl.

FHIEIE (Complete): Td AT HaRHd, A14-TaRAd 0T Fexthy ReTRHCH JHIFAY ST,

P e (Consistent): Sfarta faTdt (contradictions) TS 3.

RRBATS (Verifiable): ST JUTAT 30T S Rl JUMTAT < ALY oFad dhalal ST,

TITSHETEA (Modifiable): SGd oYUl HdT Adid ST TG SIS dbara ST,

U (Traceable): T RGRRHCHT AT ARl a9 Yafed f$2ms fdhar sance™ ufaey

2} gaT ST,

SRS SiFgHes! 3T (IEEE 830 WKS3)

1. ESISaRM (Introduction)

quS (Purpose): TtedsR R IfE 3nfir & Wy .
W(Scope):ﬁl@ﬂmﬁﬂ 30T T HRUIR ATel § TUH .

A A o e

Maharashtra State Board of Technical Education 2
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@ﬁ?‘ﬁl’-‘fl?‘[, SpIRg  3for Sifafauer= (Definitions, Acronyms, and Abbreviations):
cfHATaTsiel Tydr gRfad sd.

2. Gnﬁéﬂ?f fsfepw=m (Overall Description)
Uisae difdee (Product Perspective): AEd3R IR RIS S 99d fdhar i o4
$e¥a B ¢ WY .
Uigde R (Product Functions): fr&a=ar T &AM ARI ad.
goRR HYFeRREAT (User Characteristics): 3Ofard W, i B Urdat 3for 3r0er guiq
.
FHccH (Constraints): TIeICR], BISdSR fdhar fegme- Hafal YHiag Hd.

3. @ﬁlﬁﬁ RerRACH (Specific Requirements)
oA WFCI@EH (Functional Requirements): BISSCEIRS 11?3T€I73ﬁ Wi T fagfasri @y

Wﬁ%\q WI'EITEIW (Performance Requirements): Wiere R e=y, ygc 3foT
hafaferdt FHg Hrdrd.
%311%‘4 Eb_r\‘%ﬁﬂ (Design Constraints): CoHTaral ecwssiﬂ, TR odeig 3MTfoT E?TW
Qd{-lc'fm '{;CQQ'N-I ﬁquﬁw (External Interface Requirements): 6Isra|3-l? %Oslisli-l, e d 3R
IR 30T HRIAH R Wi iadd SexaR-g URHINT HRdld.
JEIEIUT SRS — ST e s~ A
1. gf=g (Introduction)
1.1 I (Purpose): AT R THaT 3£ 2MesT fha1 HeTfaamaaianad! faamatd Sufyd fefoed ugda
TG 30T TR HR0! T 3175, BT R 11 HG 31l IORER ot ST &3>+ AT ST JToRuar
JAH DI d RIRETH T Hal.
1.2 Wiy (Scope): B R Q’Gﬁﬁ ST e
. e ude aniardt IufRd Aigauarh gfaer 3.
JURYH YPTe T Aodd ST TRITIR IRd fHesadr Idia.
faemafardt aife Iufd sgara (Monthly Attendance Reports) ddR Hd.
1.3 RSAT (Definitions): 3ca~q fare (Attendance Report) — TdTal foremef ol fgaa Sufa fdhar
U BT AT RIS GRIGUIRT SHEaTd.
2. Sfigvsiia fsfermM (Overall Description)
2.1 Ursde qdifaes (Product Perspective):8l U WS -3f@H GBI &, STt LTes<a YIUIHTAR
I el Ssdl. Gd Sl Aldbd Sy Hel HGad Siad.
2.2 Uigde R (Product Functions):
fagmeafsht mfgdh sfe ol
. JUTRYT 3fgaTel TUR B,
2.3 goRR DHRACRCH (User Characteristics): a1 R fRiefe ITIRUR 3HTgd. T HAYd IUTh
T 30T U 3118,
3. WRifhe RprRAH (Specific Requirements)
3.1 R ﬁﬁ'TITR'ﬁEH (Functional Requirements)
Rt faemate Yeigy ofs, TfSe sfir feelie Hruar gfaw fee ufga.

Maharashtra State Board of Technical Education 3
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R uds faemafer @ fiGa=h Present fhar Aabsent UM AT HRoar gfaem faeh

g,
R U faematardt wikies SufRUdt 3rgard SRe Ha uiigal.

3.2 FiA-lhaRHEd ﬁﬁ'ﬂ'ﬁl@?ﬂ (Non-Functional Requirements)

R Windows OS IR BRI 3 UTfgal,
3EaTd 2 AehaiAT 3Td F-Re e rfgoid,
Thad 3URTeSS W% ol A HRUTTE URarRTT 3rgra).

1.2 ﬂﬁg\’d’\' W, tﬁﬁ, %ﬂﬁi’ 7 cfHATare (Failure, Error, Fault, Defect, Bug Terminology)
Uframeie TR SEHUT Sfiwdl T Freadr Jdrd. TR, Wiee, fethae, T i1 HgsR § Wsg
UHHGRN Fafdd 3rga o), TAwrT 31 Q7T 3i1e 30T & THI=AT ds % JhaHNd diTaiTes el
[EGIG

a.

ﬁ@aﬂ (Failure)

Teg3R U UtedsR Rdd ygel foqui geia ad-, ST ST axe TETel Hhice
ufagrage gidl. R m3eye fdhar adq 8 RerRdcand i sracen fHadramiar aimes
ST Beg3R IS,

JaTERUT: Xed SHREUT YUITel! Feb =T HTS TTU-Hes fadbieidl goid! I9hH SR,

WX (Error)

TR U AR SFAUHCH HIUATE! TWAER HIUNIh g BIUIRI Ib. 81 I RepreRycH
b Ted] YR YA, Yebrel bl ferfeeares fdhar ool fEme beure 8ls whd. TR 8
FgAP AR JHWE! & BRI (root cause) ST SATIOT AT Ye Hiecd AT BRI,
3GTERUl: SHAW total = price * quantity 3y foifgdl, Ue&d total = price * quantity + tax 30y
3{1IG D BId.

Wiee (Fault)

hice U TRRHS AT d3Rw HIs [l fSSme-THed FAT0T ireielt Ieb. iee o rad ST f=Hfor
B S T, U1 ST ol Bl Uaage g, dag] RS ad- gavid 813 T,

JCTERUT: STHTT STRAHIHS TS AISI0arITe! gabid BIgdl HleHe aTaRul.

%’W(Defect)

fShae BUN Altedser Uigaeadia o= I, TS VAR UATHT SR &xd ATe! fddl
frepreRtey ol wd et 81 Wsg wewt fethae o Riftewy wed arora oie, fr2 g Aiggen
AT SHTOT T S dedT Sguid Hi+eR dHedl ST,

IETERUT: IFORCTH HIHAE Email Address BIcETo! $TYC TSR 0.

T (Bug)

7 1 fShae 18T ITRAT SMUIRT 3FIURIRS (informal) Veg 3R, WHedSR U&ATHTO HF
FROGNY 3HSYST ATV HIUICHE THRT U . Gfe HISd a1 SIRd aToRel ST, To
3o SlagHermTed “fEthde” BT Wea 31 T [T ST,

JaTERT: ARSI (unsupported) A HIRHE TS dedlar QBT Wig giol.

Maharashtra State Board of Technical Education 4
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1.3. % &9, t{a 3TfoT ufdgre swraefear wik e (Test Case, Entry and Exit Criteria for
Testing)

1.3.1. ¢ &9 (Test Case)

T HY U FitedsR e aeia Tam fafky iR fdhar tarriercd! araull duarimét aar

FHAT I (instructions) TR T 1. T HOHL BRI S7Ycy, TGRS AfawR

W 30T SrUférd FepTa (Expected Results) TGl SRIdTd, ST SR Uciés fesTeredt Harard! gamT

Pl S, <X Had T I8 Ul 3aaedl URIRUA Ated3R v UHR diTd 31T BT § qursiol

SATFOT STUferd eI Teiel! g fohar fethae i,

T A geb (Components of a Test Case)

1. X B9 3ATS! (Test Case ID): TA® <X HOAS! feadl I i@ HHib, Sl HGHTS! aToRET
S,

2. T Isvifdeg / TP (Test Objective / Description): @I taRHIeIc! fdhdT HIOTAT TR
X DAl S 3HTg I Hié qu.,

3. W VW / FIYC (Test Steps / Input): T HRUAMIST AT 3 WU-STG-I2Y T 30T
ERLECUE

4. 3fUférd FepTa (Expected Results): AMFEdSR NG UHR HTH hed (S gal 34T 3ufed
gy,

5. U fABTe (Actual Results): T UaRIagRA-MR Ye fHestere AT,

6. }KTY (Status): 3Uf&T FAdbTe SNf01 Uger FebTd T -8R < &Y IR (Passed) fbar

SRR (Failed) SITE 31T &1 o GRiad.
JETERUT 1: LOGIN WIHATS! ¢Xe &l fSme a1
Test
Case L
ID 8:;5:,2;2; Steps / Input Expected Output | Actual Output | Status
( x i (R / TYC) (30T 3M3eye) | Te 3mseye) | (Rudh)
&Y
SISt
valid Login successful, Login
username X successful,
. redirect to .
and valid username: dashboard redirected to Pass
TCO001 | password userl,password: VSN dashboard e
JYTORAT | Pass@123 PR AR T,
311oT aey & T TNEH
RIKER Reraae
invalid Login failed, show | Login
Username error “Invalid suc_cessful,
and valid Lsername: username or redirected to
TC002 | password wrongUsér,password: %;;:rvord” 5 ?Sjg;) oard ( Fail f
ﬁ; 3 Pass@123 “Invalid usernar,ne QAT IR,
qma:c,‘a or password” TR SYEeHS
Srgard frerRae (@)

Maharashtra State Board of Technical Education 5
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l\J/saeIrlgame Login failed, show o
and invalid Lsername: error “Invalid Login falled,
TC003 | password userl password: username, ’or ;%; displayed Pass
dYTORAT | wrongPass password R )
S o AR ST, TR Srgdef!
B TR grgardt
Lr;\é?:adme Login failed, show o
and invalid Lsername: error “Invalid Login falled,
TC004 | password wrongUser,password: usernamg”o ' ;ryrri%;dlsplayeﬁd Pass
3{dY oR-H | wrongPass vy ] o ( )
{07 3y i o =
BRG] =
Empty Login failed, show
username error “Username Login failed
and valid username: cannotbe empty” | Lo Pass
TCO005 | password (empty),password: | QIR SRR, VNS Gigmzﬁr el
R Pass@123 “Username cannot 9 ’
W‘H 3TfOT be empty” U =R
dY URIas ARCCIG
Valid Login failed, show
username error “Password Login accepted
and empty username: cannot be empty” bug) Eail
TCO006 | password user,password: AR SRR, ;ﬁﬁg:r SR
Y goR-H (empty) “Password cannot (ST
31O R be empty” TR S
BINCK SrEard

[N

g1 YeqH TCO02 T TCO06 T Fail T HIdh dhald 3MTed, of RIEIH fSthacy aRiadd:

«  TC002: RIETA 334 (invalid) oRAH SRIAMTE! QM HRUgT ATt e,

.« TC006: RREH UGS R QM HRugTE! WA e,

Bl IGIERU GRATATd DI <E B HT YHR SRIBIHALT HaRHd SIS YU 3fiesEdTd.

JTERTT 2: WSS PheaacxyId! o Hhuy fSe- ol
Test Case Steps / Expected Actual
ID Objective / Description Input Output Output Status
(@F P9 CATELE) &®/ | (eued | v | (R
dd f b
Addition of two positive numbers Pass
TC01 | 4 woprrers we=h 3t o3 8 8 =)
Addition of positive and negative
number 6 (bug) Fail
TCO02 | e RTerep T T RTeHep Teieht 7+(2) 5 6 (FT) | (SR
ENE

Maharashtra State Board of Technical Education 6
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Subtraction of two positive Pass
TCO003 | numbers 9-4 5 5 TR
G HRIAD T qolTaTan! (
Subtraction resulting in negative Pass
TC004 | number 3-8 -5 -5 e
FPRIHD HebTel GUIRT ToTaThl
Multiplication of two positive Pass
TCO05 | numbers 6x7 42 42 )
G IHRIAS T TUMTHR
Multiplication by zero 1 (bug) Fail
TCO006 quﬁw ) 9x0 0 1@ | (SRR
Error/
Cannot
TCO08 Division by zero 5.0 dlvzlgr%by 0 (bug) Fail
R HRTHR #zEn | 0@ (ST
HIMhR
CRGIRERIGE)

X HY RFecqq e Pass HTMUT Fail R0 Gla! UHRD HTSHch = JHIAY 3HTed:
» Pass: TC001, TC003, TCO04, TCOO05, TCOO07
« Fail: TC002, TC006, TC008
Fail SITcIdl S O HHTT ThaRd fSthacy aRiadid, oY $I:
. M UIGR bR gabrar HabTd el
. T YITHR ST SR TR SFRe 7 gror
JIaE- WY gl Ft Riedee AT Faw ImRy TRTHd g&T T8l @R T9-39 399
SNSYUUR Gl THTd! 3.
1.3.2. fEwrard t{a 3for Q‘ﬁ?ﬂ? praeiar (Entry and Exit Criteria for Testing)
a. U BRICRAT (Entry Criteria): TS hTac AT TR SR UfehaT Y= Hruagdl gui $HR0! HTaRAH
3 aer ARy G{ﬁ(conditions) gla. a1 31?:?110?311@1 H@HWWW%@‘T%W
THR TR 3 31 SRET Tegrrde UM TferrRand! I 3. ¢RET g& dHruargdl a1
31 gl reury, Ufshar I aRRRU T& gid SNftT RStauul gg .
=T TS shrae AT
1. ﬁ?ﬂ?ﬁl{ﬂ Y& d (Requirements Approval): Td Aredsr WITI@EF Y0 gRYTRd
P AT ST=TRG AT HoR Teied ST,

2. S W (Test Planning): ¥ fSEH, T B ATIOT Tafd STagHeT duR dad d Regg,
EISNECTICH

3. O Wﬂ’fﬁ? (Test Environment): T QIFOEMQLC HIITS IR e 6I<§a&l?,

4, ISl (Test Data): qg WW%@@HW S RICIR

5. Wt Tt (Team Preparedness): TR UREd Srmad SnfYr siavgew RO Iuds
3{Tad.

Maharashtra State Board of Technical Education 7
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6. SEAYHC YuUIdT (Development Completion): dTORed WU AFCd3R SHAUHE Higd

1 ga3fdt guf hedres fadia eradt It 3n1ftT ST sifdefegdioamdt U Aeigd grl aaR gl

b. TSTe HIISRAT (Exit Criteria): TSE HACRAT UM SR Thol IIRARIAT G0 HRUTRTS!
TS e 3 BId. AT 3T YUf ATedTeR § FiEd 8id &1 QitedSRa! Tard ¢ReT el 31
3M1or o Reefiet fbar Sgaudic=an qéiar cuamand) quR 3ie. <& ufshan ad dgT™ 9ud, ST §
gafaa tfere sraeian gul gidr.
= TReie srachar:

1.

2.

3.

4.

5.

6.

T &Y E@Iﬂ{ﬂ? (Test Case Execution): qd fosfedma anfor O-UMINET ¢ haad
UESEERERUEIRREERIC]

fShae ﬁ?ﬁ?{-‘[ﬁ (Defect Resolution): U9 %Eb_clfﬂ §q (closed) Pard ad fdhar
T FEIS (Test Coverage): 3[dUdH 3T BaRHd AU His hagol e A1 Feiad
3{TA.

PIferdl ﬁ@é’\q (Quality Standards): Ired3R" gRHIT ol HaREd ST FH-
& feaifé (Test Reporting): T IR ﬁ'l?h'cfﬂ q:Uf FeIal 3rTad 31T Weftd W dhaieed
Hg HoR! fererel srardl,

Haoe fSRem (Management Decision): fewrate fdhar Refoardt 11?3’ STogrEn Sifad
fofa dacesm g e s,

Tfiee Sreiam rad av_("tﬂ'ﬂ% IedsR RR (stable), fayramg (dependable) 30T {TATH
HIfere! Wesy quf U 318 art Wt 81d, 3nfor ame d fEwiioteard! aur srieam g gl
1.4 ¢R&T=ar gt (Methods of Testing)
AT AR TURUN HRT UHR il SITd JTaR TR A dSR ¢RETAN Ugd! W WKled et
3T ST-H TRET 3R GH YbRIAS fqHRTT ST,
1.4.1 e T (Static Testing)
Wiee R & AIredar T I 7 Bl el SR SR Ugd 3118, I1 Ugdid Slegiied, fegméH
SUT 30T U e g fafdy snfiéthaey o tRigl Hed SEAuHc ARt G
Al THIdd bl HIS@ugaR R fadr o). i &l amma: Reggs, dldbys Sfor

ORI JIRSAT Tl AR Bl Al A1 TGdges ghid ARG, IS T SSUURH Sed

fae, erquf RepraRwey 3fir fsgms- e faiTd T aRe Tl SIfET bl uf gioargard sies@dr

IdTd. PR Ul fShaey AUSedde ok JHdl go%d HRUMIS ARTURT ded 31T &

et St gidl, WU WKich ¢RET 51 3fdd Iugad Ugd T Sildl.

Maharashtra State Board of Technical Education 8



Software Testing -316314

Frreder SR -316314

STATIC TESTING
(Code review and analvsiz without execution)
Static Testing Methods
TWhite Box Static Alethods Elack Box Static Methods
Code strorture aralyzis Paquitements ad desizn
without exzastion Teview without exeotion
s = — N —— 3
1.5 White Box Static Testing 1.6 Black Box Static Testing
Feeview Methods Code Analysis Fequirement= Desizn Review
+ Ireepeacricine & Comnpdexity Analysis * Hequiremenis +Archilecure
+ Walkihroaghs + Conirnl Flvw Review Review
+ Bachnical Review = Lz Flo = Speciiicaton = Lzsign
+ Unde Beview + Slaie Mincs Aralysis Inspection
+ sk Checking = Lint Tnok = IMcumentation = ULLIX Review
% r N A
N o

1.4.2 STOHTH® ¢RET (Dynamic Testing)

Fig 1.2: Wfe® T AYSH (Static Testing methods)
JGTERUT (Example): SIS Ufehar q= Eb_\"UZITCIﬁ Software Requirement Specification (SRS)

SOHH® ¢RET AL AidedsR fafqy uRfRudined tfagiage o I/ add Ui oifd. 81 <fReTT ®le

SZAY AT HHTSA AR Dbl SIId. AT SRETAT T Ie- ¢ Hid I Hed gae fHesraied
Tt srfem ReTarsl gamm B Ared3Re hard T A1H-haRHd O Giiec HR0! 8l 3.
I d3R I Bid AT fequm=ar 31for Wicsd SRémmed 9 qrugum=an I Myvaridt Sa-ae iR

3dd HERT 3.

N
DYNAMIC TESTING
(Code execution based testing)
Dwvnamic Testing Methods
White Box Dvnamic Methods Black Box Dvnamic AMethods
Code exerution with Functional exeomion
strzcturs knowdedze without code knondadze
L. -
p -~ N ———— A
White Box Dynamic Testing Black Box Dynamic Testing
Coverage Testing Structural Testing Functional Testing Boundary Testing
* Stmennent + Cinade Comngpl ety = Hequirement * Bommdary Valus
Covernge |iessmaneg Basad lesting Snalyses
+ Hranch + Lo lesting Lser Acceplonce + bquivalence
Covernge + L ondition = Ini Egrai Poriiunrg
* Pach Covermge |ie=mimeg |'esireg + bamor Cinessing
L. " L. o
e >

Fig 1.3: SRMRI® &M AYFH (Dynamic Testing methods)
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IGIEUT (Example): 3fTaTs ST SRIHIHALT " TFIHR” HIeRd! <R Hed Tlaeag=H
S YFHY TG AT JHR SFAPR Bld 318 BT § GH1Yd Bl
Table 1.1: Wfe® ¢ fa. sra=iflia ¢ (Comparison between Static and Dynamic Testing)

%Y (Criteria) Te® e¢f¥eT (Static Testing) | STIFTH® I (Dynamic Testing)
RSAT ﬂ&R AR qmw A 3R TATRIC B A I
(Definition) e %S%;ﬁ' 7 Gﬁli 9, IS 3o fRi&m0T e el ST i,
gl Bt o T &r‘;é.éslﬁmlf” SRLE ITed3R SEay T HITsd
(When Performed) . ’ TR,
. ReRicandid gor, fegRT | Ude YoaRme Jeaerd
(Purpose) . p ) )
e ot | R, ey, e, W | T b m“”‘i o
(Techniques Used) | ®Ig TR ¢ed. = Y
(Type of Defecis Ricay Qggsqgﬂuw alaa E ggg;;w RPTHE
Found) faae. R '
NP YD fHHIARIR, HRUI {Shacy | IRRT fethacy U™ Wid 3%
PC KPR | qer TTaedrd T HoRer A9 | Tha, RO IACRH WY g
(Cost Effectiveness) | gIdl. PHRUYMIS] HIS Tael HRId AN Kbl
(Tools Used) gy dofered. e T,
3{T3cge i ﬁ'\:z q)[ \I; éq?ﬁwg e UfdgrIe dholedl ¢ Hagar TR
(Output) R dge ‘ a’ A Pass/Fail ¥cH GRIGUIR X Reley.
AR SRS Slagcd Regyg dhe 3RUy jﬂmw” aaﬁ ?;g
(Example) fohar srquf mnfeht =ieo. 3

1.5 TSC FIRT eI (White Box Testing)
FTC SiaY SRS 8 AT 3RAT 3l IR (internal structure) 3ATFOT HRIVUTERaR (functioning)

W&l hlad HRUMRT ¢RET UGd 3Tg. Ta TR ¢ (Structural Testing) 3G UMM, I CRETITST
AT d3RAT Y HIS, ATt 30T SffcheamR aid T J1 SMaId 3. I TGdid e Ay &
ey, TEReH uisey, g onfir SifeissHaeia SeT Tl T a6 He oie Hud qaR Hdl. BIse
SR RETTHE IR SO W TATH S Dle hagyel RN, Bls HIcifac! HIsTo for ury
2T g GHE B U1 UGS HISHE Td HIT g UHR Ufagage 3ot *NeGE 3 3med
BICIECIEIRSG

JCTERUT (Example): TIfET S@ReHd ST BT HleHid Udd HfSIHa sia i1 qu Tfagage
BId 318 BT § dUNUI, Suidhe Dl Id Wag URRUTH (scenarios) HaR Blaia.
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IS¢ diad =T Ugell (Methods of White Box Testing):
FTRC S RETHY Ve d SR Sid BRIV TRl JedHTg- HRUGRN6! fafde dafar arR o

%hﬂe Box Testin%
Static Testing Dynamic Testing
(Mo Execution) (Code Execution)
) Technical Functional Code Coverage Code Complexity
Inspections Walkthroughs Review Testing Testing Testing

Fig 1.4: ®Tac aia fT AU (White Box Testing methods)

1.5.1 E@TNFH (Inspections)

TR BN O $is fhar fSgmea Slaghicy aiet asiidg (experts) Pbail STUMRT o=y
(formal) 30T TRATet urqolt 819, a1 Ufehdran I fSthaey, BT K esua Iearo fdar arford TRy
I BT 3L, T UGdId AGCASR I 7 Bl [AfqY A SR Aoy ol &1 I drs, fSems
Slagricy fhar RerRiicy i gdiemr &a ofd. a1 Ufshadsd aqi 30 Jeftia Wit Seeiyde
3rEd ST faTedt (inconsistencies), bl fobar gRTiUd “f?;ﬁ'qmﬂ EINKBCCNE IEIEICR]
X TuATdd QY0 g Ufthar AleveR, iR Sftr Reggsrd s Ffyd YT (roles) Sraen
b g UR UISd! Sild 3101 ATHE TR (preparation), Tfa¥R qUrUlt, f&thacad! g (logging)
SATFOT thTell- 3T TR~ TRIRRSAT 3RIA 1 AT JHART ST, SRS 3R JHAT i@l AdTd
1 P acs RTER TTSdIerd 3 e}, AT JIued 3R THU siferd! YR 3 Sgaude Ui

W cWid MU HelllSl goxed] clood] .
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?F@WF-I e wig (Inspection Testing Process):

Planning
(Select materials, design roles)

Y

Preparation
(Revwview individually)

A 4

Inspection
(Discuss defects)

Y

Rework
{Author fixes defecis)

\ 4

Closure
{Confirm fixes)

Fig 1.5: ~UaRT Sf&ET WHN (Inspection Testing Process)

SRR SUaRM YR Tl P HTOT HHAR (sequential) ToHUIT U GRIGd:

1. WA (Planning): 81 URMY® W 3Tg, MY SRURMYTS! IS Sdd HeRad Hagd Sd
3T S Heae1 YT (roles) e STaTd. T WA 30aRM Ufhal afedd gid.

2. TIT=E (Preparation): I1 T0ATd s NG 3R Wda00 AR 10 S SHTH fSthaey
a1 3xgo siiew@d], o Ju HfETga dral e,

3. =GR (Inspection): AT oL TH TahT 43 dORIGIHM Ausaed fShacaar T4 HRd.
Y GBI R SIS AT HR01 AT it T hra= TS o0t ATeR SR,

4. dgd (Rework): SHRM HIfETHR SRR fhal TeEeR Iad lia@dd fShacd gowd HRd,
T WredsR 3Nfcthaed! Hiferd! gurd.

5. @R (Closure): 8T 3ifcH TWT 3MTg, S ¥d [Sthacy govd JTa 3Ted o1 ST Heted hay
ISR 3Med HI AT W Bl old. MR IR Jradhd Sifergaiidr gof (close) et
EIGH

1.5.2 aipYd (Walkthroughs)

Ireny B U 31ef-3Mu=ies (semi-formal) Regg uferan sitg, el Witedsr féthaean 3R (G o

1 ufehda IR R dffore THSIGA TiT0r 31T TG G BIgdd TT B! g1 3], SRR

=1 qad, dibysl 3% HHT SNUTRe Sdrd T i HR Had fSthacy MYTITER TG THl

JTGAU, TPTHIT GUF HTOT TS ae YR ATaR S, Ahy e TgHRT Skl dheear i dhald,

T SaTd 30T YT ebT RATdTd. Bt Ufshan ArcrsT QHRTa Uieime 3d, Revrardey Ty ora sfor

STl CUATdd ¥ ghT HSTUIR AGd B

JipyYSTE I WTed YT SRIdId:

. 3RR - TR A Bl 30 AeRad THSITg Il
. UIERTCY - Uy faarRard, JaT <ard I hieed UgH HRd.
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b YeT X U (Walkthroughs Testing Process)

Pre paration
(Author shares artifact)

\

Walkthrough Meeting
(Author guides discussion)

\J

Feedback Collection
(Defects, improvements)

\J

Follow-up
(Author updates artifact)

Fig 1.6: aieyst ¥ U (Walkthroughs Testing Process)
I 3Tl drery TR IR HHAR (sequential) TTATHE GRIA:
1. frR=M (Preparation): HIfETYdl iR WiredsR enfcthae UIFERIGETT ~SR Fal. (“Author
shares artifact”)
2. aipy HfET (Walkthrough Meeting): 3R ==l A ®al AT Sféthae THSGT TGl R
UIERTICY @ SR #dld. (“Author guides discussion”)
3. Wisa® HAWR (Feedback Collection): TERUCY fSthacy sfie@drd T GURUMTST a1
adrd. “Defects, improvements™)
4. WIal-3T (Follow-up): H@ed BiedhIaR R 3Mfcthae ST HRdl. (“Author updates
artifact”)
ISIEIUT (Example): THTGI SEAWR AaH AlSerd [STe YeHANHR TTex B!, Tl ah Ul
THSIGA GRTA! SO GUROT YIauarre! fdbdT faed! sfesauarra! a1 T,
1.5.3 efeToa Ry (Technical Review)
<farTera Ragg 81 Ue Wi (structured) TeaHT UichaT g, SOH e R Rt WRifthhey, fegms
SlqgHcy, I Pis fhal T W JNIREAT AlGedsR Uiedead URIEUl U axiidbe (qualified
personnel) & S, TT Ufshda e fethaey iaWyl, Weaud U 8id 3 BT d dqurol T
S ST GHTEd BRI T 3. <o Reggal T o U AtedsR Hisde I Sufad
RPIRACH gUl dRd HT AU IEId SRAUHE Bholdhs SUaTgdl AT cfarad Mg edrg-ad UTe HRd
P g MiEd #01. fHdpa Rggaed dlgaed! ¢faidd TSS9 (technical soundness) TARIG ST,
Y GHTH THRT TGHR WA 3fiesadl IdTd, TRUMH FaR ARTO=T goxkiran e HH! gl &l
Ufeha didp30er Sfied Suenie 3RTd, TRg SUaRMZdd! HAR (rigid) TG v,
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<fTa fraggd €= (Purpose of Technical Review):
1. RETYdl Aiedsr snféhaeareid fethaey siizwu.
2. Toige 3 SeX Tegas UleH gId 38 BT 7 FRd Ho.
3. WIFed3Rdl efaema fhfufaferct snfor siferet qumao.
4. &y deAfaferdt snfor fRemafaferdt gurRua™ geq wRul.
é‘%lﬁﬁ%‘qﬁ UPR (Types of Technical Reviews):
1. WiHd efer@d fkegg (Formal Technical Review — FTR)
2. gpHA ef I Regg (Informal Technical Review)
. D! TR (less structured) 3dl; SIRMHCS TSR TR 4.
<foraa fYegg Wik (Technical Review Process)

Preparation
(The artifact and related documents
are shared with reviewers in advance)

v

Review Meeting
(The artifact is examined in detalil, with
discussion on technical issues and
compliance with standards)

v

Issue Documentation
(Defects, improvement suggestions,
and clarifications are recorded)

v

Follow-up
(Corrections are made, and changes
are verified for completeness)

Fig 1.7: efeea rgg W\ (Technical Review Process)

o R (Process Steps)

1. fr9R=M (Preparation): 3<UaRM/RGIHTE! HTARIS R SHMfcthae ST Faiftd SiagHeq
3M1efta FReggard=T YeR ool STl

2. fyegg W (Review Meeting): 3féthacd TfawaR TRI&UN ol ATd AT <o 3G a9

3. $XY SIEGHEIA (Issue Documentation): 3fieEdd fSthacd, JURUT a1 AT 3a=TH
BB Figae! SHrdrd.

4. WBIAN-3T (Follow-up): TaRIH GHAT el ST ST Had §ad guf § A 3Med &I o qurd
EIGH
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IS8T (Example): 3MeNfTe 23101 goumedt (Industrial Control System) =1 fegmg= WRiftreheg
Rt sifhedead e Ry aRa, Slleed Seauic I guangdl RegRe), ww-g s
1.5.4 WaRIAd ¥ (Functional Testing)
ThaRI-Tel ¢ T 81 At d 3R SRET U Ugd 3iTg, Sif Rt fovar fodl vesh Reprerucyn el g deiel!
® (functions) T UHR UR UISAId &1 & dUNd. I SRS JedeRd dad harMHd
T RIRE &1 HRd (what) ITaR @& T4 STTd, Y Rd (how) TTER TG1. B ¢ReTT H8dT xidh-
SRy SRET Sfaa IR et ST,
HaRd ¢fReTd ST (Purpose of Functional Testing)
1. 9 T Hoedl HaRMd ReaRHcy aiaRid SRAHe el 3HTed &1 § GH19d HRu.
2. Rt wad anfor sifRerareia fethaey e,
3. goR Yy feerar Suféd Sir3cycy fHesdid &1 g quIul.
4. fafqy sra-caadia aiv $fed=H gid e &1 8 fAfgd Hu.
HaRMd ST YR (Types of Functional Testing)
1. gfre T (Unit Testing) - Tad Aiead! aT<on.
o SR (Driver) — ¢¥ BIUMAT ATl HId HRUM AR HAlSYd.
o T (Stub) — Hid BIOMAT GaRTd R HRUM AR Hiegdl.
U= fRET (Integration Testing) - ATSIIANT T IRERIATG TURIUI.
o TIY-ST3H, dIcH-3M, IT9- SRR T,
Rty RET (System Testing) — gurol i Freredn Ra= .
eI T (Acceptance Testing) - Adea3R Reflorard! daR 3118 HT g JURI.
o 3T CRET - SHAWR HZCaR,
o dleT ST - HER AR,
@Wé‘f&'ﬂ (Special Testing) — fafry AdaR @er Hiaa HOMRY .
RBHY ¢RET (@S, 1)
. Rm et
. Rreghdt e
. GUICRET
. Sarey i
. Y R
. WP R

N

W

ol
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HaRTd <X WY (Functional Testing Process)

6.

Requirement Analysis
Understanding the functional specificications)

v

Test Case Design

Creating test cases and scenarios based on
requirements

v

Test Environment Setup

Preparing necessary hardware, software,
and data

v

Test Execution
Running test cases and recording resuults

v

Defect Reporting

Logging any deviations or failures

v

Re-testing & Closure
Verifying fixes and closing the test cycle

Fig 1.8: WaRI_d ¢ ¥ WA (Functional Testing Process)
freraRde AR (Requirement Analysis): ThaRd TRITH G THSAH B,
X &Y fSHTST (Test Case Design): ReTaRHCT=T SMUR 2 HI 30T e TR TaR
DR,
T THC V3T (Test Environment Setup): 3MaRIH BTSSR, ATEd3R 30T e JaT
TR H0.
¥ TR (Test Execution): TC BN I de- Ngiecd Xbis BRI,
fShae fuifé (Defect Reporting): 3fdd g ue Fammedia faae™ (deviations) fdar
Teg3rd Aigaur,
- 3fr TSR (Re-testing and Closure): GO¥T RN HRUN IO ¢ A aArol
&0l

JCTERUT: 3-TaTeH ST A HaR df ¢RET T A sheRIAR fawrar Sy fHed! &1, gare
HS AR TR I Tl &1, T ABEC ADH3M3C ART! RIGgReET Aeh-erd Jraiedr &
I BT g TURIY.

1.5.5 ®IS B ¢ReT (Code Coverage Testing)

DS Hogeol cReT Bl Uop RifkeHicd Ufohdr 3MTg, STt TETE SRIdId ¢ Hhaae Yeges Ul I
PIS fbd) UHTUNT Ufeerye el 3R © Hiv, I fR sifedfee (quantitative) Heuie firesd,
Dreadia 9-3% HTed U SiaedT AdTd 3nfor SR qufdr (completeness) areadr a.

HTHT A (General Formula):

Number of items executed during testing 100
X

C %) =
overage(%) = ———— ——— f items in the program

Y 3T YL 31 Yhdrd:

WeHey (Statement Coverage)
sy / f8fRe ufged (Branch Coverage)
U1y (Path Coverage)
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PIS HgYord PR (Types of Code Coverage)
1. Wche Hegid (Statement Coverage) — Hieadid Ud® Tfagragead Tele fHAM Uwer adt A
ALRICIRCIEICEGH
2. 59 Hageol (Branch Coverage) — U@ fSRISH Uiged true/false el S Tlaeiade el 3Ted
D1 d AU,
3. HISYF HgS (Condition Coverage) — Ud® Boolean HS-UGIURM true SMTMOT false Gl

Fegerard! ufee 8 @1 J YR Fa
4. Y Hegeel (Path Coverage) — T d X164 dhcial Ul U1 UiaeiaRIe SITel ST d &1 o uTeid.
Hﬁ@ﬁiﬁ TR (Code Coverage Process)

Instrument the Code
Insert monitoring hooks or use a
coverage tool

v

Execute Test Cases
Run all planned tests

v

Collect Coverage Data

Identify which code segments were
executed

v

Analyze Coverage Report
Review untested code

v

Add/Update Test Cases
Cover missed statements,
branches, or conditions

v

Re-run Tests

Figure 1.9: H1S ®egeel WA (Code Coverage Process)

1. BIS FREHSH (Instrument the Code): UIRRE ¢h HRUGMNTS! AFCIT ¢ aToRu fdhar
Bl TP WeHey 3¢ B,

2. %Emmaﬂﬁ (Execute Test Cases): TR dhaiedl ¢ HaTdT T I BRI,

3. RS Sl Pade BV (Collect Coverage Data): HIU TcHH, S 1T HISU Tagage
el ATl A1l M1 B,

4. pegeel NUId SFTfIRIRT (Analyze Coverage Report): SRETEIN H&R - A Hlad HRT
3iSQu.

5. ¢& HAT JYURM (Enhance Test Cases): H@S A[GAUINITS! T c¥ HaY 318 HUI fdhal
faeram ¢ Ha9 guid ool

JETERT (Example): SR TETH J0ed 3R AlSerded 200 Uegaesd Wekcd Sdid 3Mfd 3% gea

TMD! 160 WeHcy Ufdgrage FHall 3did, R

Number of Statement executed during testing

x 100

C %) =
overage(%) Total Number of Statement in the program

Statement Coverage (%) = (160 / 200) x 100 = 80%

TEUSIT, U1 HSIerTd! ReHc HaEve 80% 3R,
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1.5.6 IS BIAARIE ¢ (Code Complexity Testing)

DS BRI R §F WitedsR R 3nfor SFferRid uer g 3R, St viurerear Of sisada
TCFRRA AT Al d Targd (complexity) TISTd. AT SRETET g Alded3Rdt HeAfaferct, Ramafaferd
301 fShde-M--9 (G SIUardl JRdn) Iid Jedi-] B0l g1 38, T UGaedl Jdddicd
PRI, glakcs AfeaT T AT S (Cyclomatic Complexity, Halstead Metrics and Nesting
Depth) TR WU d3R AfCRT AT dToR dhell STTal, SATHes 3 HI8 JHH 3fiesddl ddid i1 did
HRO (simplification) fhar RtbaefiT HRuaRl RS 3. FIs Prafegd! REMT T-T 8 BUN
ITedeR AISed W18, YHUAR AU 101 Hed HRa gaH 39, d8d 3™ D8 UNT 3edul of
HfasTd fSthacyen HidT areq JdhdTd.

PIS BIARATRIS! T (Code Complexity Process)

Identify Code Modules

Select the functions, classes, or
modules to analyze.

v

Measure Complexity Metrics

Use tools or manual calculations to
determine complexity (e.g. Cyclomatic
Complexity)

!

Analyze Results

Compare measured complexity against
acceptable thresholds. ’

v

Design Tests Based
on Complexity

Determine the number of indepen-
dent paths and required test cases

!

Optimize Code
Refactor highly complex modules for
better maintainability.

Fig 1.10: ®I8 HrEafaad! WA (Code Complexity Process)

1. ®Is HisYed 3fi@ul (Identify Code Modules): SRS 3Ma=a®d 3rcdl Hhav,
FAEY fhar Aieged fAagul,

2. PradfRIet Afead Tieul (Measure Complexity Metrics): TR fdhal Hg3{d e aTaRe+
PRI A0l (3T, Cyclomatic Complexity).

3. Rrorecad faxeiuur (Analyze Results): Hoide Hindiaael Wierd FAGRT (acceptable
thresholds) T HRUI.

4. PAfRISER MYUTRT e fEHAEA (Design Tests Based on Complexity): 3feUge urag=i
TRSAT HTOT SIS < HaY AT B0,

5. P MDA (Optimize Code): SR HITIR RIIcH Hiegd® Rbdex H& Hed B0
Y HI0I,

AU HIAAfRIEt Afed™ (Common Complexity Metrics)

1. IOEAHCH Hiraiiaae! (Cyclomatic Complexity — McCabe’s Metric)
Drentid SfeUSe Ufdraga urea=i T Hivld.
g (Formula):

V(G) =E—N+2P
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3 E = dhcid wall AhAd Toie 98, N = 1g8dl T, P = Hdcs DI e S

ArieRfe o (Guideline):

. 1-10: YT HlS, HH HidhT

. 11-20: IH BRI

o >20: SR HIEcfaRct SfOr b
2. goRcs Afca (Halstead Metrics)

TR, ST 30T TR @Iheger ar SR HIncifae! o,
3. A& 3™ (Nesting Depth)

DISHLNT PHeld T fbdl TRITU RS MR § Holdl.
JEIEIUT (Example): SR TR HaRH=l dheld Tl U AL E = 25 Tord, N = 20 189 3o P = 1
FHdCS Bl 3R, A

V(G)=25-20+2(1) =7

T 31 31T P AT BRI HIRAGTC HH 3T M1 SRETITST HHt Uaa 3Maxaes 3MTed.
1.6 S FIaT ¥ (Black Box Testing)
T FIa CRCT 81 AITedeR ¢RETHT Th UGd 31Tg, STHE] TRexdl SITRIDh R SHifd Xa-, T $IS
fpar sfam e fecead! ®iurdie! Afgd! 9. a1 Usdld <R Had 39YC qal T AMER fHesuR
3I3cYe qUNI!, SUidve AltedsR WRIhRS NRSRRHCH Ul &Xd &I § QRB™ HAl Jsd. Il
T ST’ 9o (external behaviour) 2% & SiTd.
B?{I%TUT(Example) ATM Afta faygT e <t 2R daMT Wieid §79ed S0l :

fop TRTaT - 2500
. P Hgial - 210,000
. TOTed A XaHH — Il 2700
. TR B H — 3. 1100, 210,500

3dY TRIC — 3al. 750 (GRITRT/ 3T THIRIC)
WWW%HW@WWH%WWW%W% SEEEISINRIPIE]
DS AUHRIAN.
®IP ST ST Ul (Methods of Black Box Testing)
T Siay CRETT BYSYH WU 3R ATl I, el aTIR 399¢H 30T SMSTYCHR A& higd Hed

Black Box Testing

{Mo Code Knowledge)

Static Testing Dynamic Testing
(Mo Execution) (Code Execution)

Requirement Based
Testing Boundary Value Equivalence
{Functional Requirements}) Analysis Partitioning
{Edge Values) {Input Claszes)

Fig 1.11: e aTad <R AYTH (Black Box Testing Methods)
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1.6.1 ReraRAe-a%s T (Requirement-Based Testing)

ReproRHe-ovs ¢fET gl i Sy 2T =it Uob U 3ffe, e v slegwcs Rearicy
(3aT. Software Requirement Specification — SRS, goR }KRIel fddl ol ¥ T YR XK HId
S H T TTAI, SUH e Ve d3R AP WRIThH IR INTd 38 1 & auiaT Jsd. a1 Tdd
Td% RPTIRHACHT ¢ Bl VTSI 3T (testable condition) TUM Uifgd S, AT T 311 TSl
100% ReRREC FHogel AT HIU, WU Fd HaRMd 0T AH-haRMd RerRAcH fdH Taal
T T e TR ATt W R0 ReprRi ey 3for =i Fefdd o Hey aidn JeY gRiquarre!
T RepraRde SOfaferdt Ay (RTM) aToRelt SiTd. 81 ¢ReT 2fards Siavid Hie IgaeRURET WdA 3118
fropravdic-avs T WY (Requirement-Based Testing Process)

1. Requirement Collection

Cbtain requiremenis from the SRS,
use cases, or design documents

4

2. Requirement Analysis

Understand each requirement and determine
possible imputs and expected outputs

4

3. Test Case Design

Create test cases for normal,
boundary, and error conditions

4

4. Traceability Mapping

Link each test case fo its specific
requirement in the RTM

4

5. Test Execution

Run the fests and compare the actual
results with the expected results

h 4

6. Result Documentation

Record cutcomes for pass/fail
analysis and defect reporiing

Fig 1.12: ReTaR¥e-a%s T W (Requirement-Based Testing Process)
1. fvepravde HATRM (Requirement Collection): SRS, ol Hud fohar fSes- SiagHey AYyd
2. RromaR¥e AR (Requirement Analysis): Td® ReaREe THSA U0t 310 G $AYCH
g 3f0ferd 3m3cygey Mfgd ol
3. % &Y fSHAEA (Test Case Design): ATHd, SIS SN0 TR HISTT A3t T BT TR HR.
4. AfSFerd 4T (Traceability Mapping): T ¢3¢ bl A<l Safdd Revradcs RTM A
fofem .
5. X UiRRTEgE (Test Execution): T&d I e Uel Nepreri= 3raférd Meprait qermm oo,
6. f¥stee STARIHRI (Result Documentation): Pass/Fail SfAfeiRm 3fir fethae Raifém wmdt
[REASIBICELS
JGTEXUT (Example): ReRAC: ATM A Bhdd degld G IgHH 1dl, Siegl WIATdid fRieeidh Ighd
TR faUgT X HUE SR fdhd THM S,
X I
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. Tifyfees ¢ §@ 210,000, fauST 25,000 — B f$TUT g2d
. FESY T Fa 25,000, fAUST 25,000 — H W gIgd
. e e d@ 34,000, fAUST 25,000 — TFAFRM AHRA Ssd
. SIS YC oxe: fAUST vahH 30 — TR A4S 3f0faa
1.6.2 I3 T SAAITIRRT (Boundary Value Analysis — BVA)
TS B SR (BVA) 81 T &b Sid CIReTT ¢l 318, S X Hay $-1Y¢ SIA-TAT
Feid (boundary) TFegSl AR MUTRT TIR Hedl SITdTd, HRUT Tgdd b AT AU & cgoTue Hard
TSR SR YAV 3feesdld. BVA AN T awd 3 3MR &t WitedsR fSthaey e fam
(minimum) féhaT HATT (maximum) 7Y ISl BIATS AT Isadid.
aa‘sﬂgaréﬁmmaﬁﬁ BVA U9 WTaild &g cgolar A&l dhigd el Sild;
f&aM (Minimum)
. formUem AIST S Just below minimum)
. foumUeaT U1S SR (Just above minimum)
. HHTTUET UTST HHT (Just below maximum)
HHTTUET UTST SR (Just above maximum)
ﬁq@ﬁﬁlﬁﬂﬁ GId STeiHe THTE! 3R4: HRS Yoid, S¢ Yol 31T 3ifes R,
mm&mﬁﬁ'ﬂ IRs k) (Boundary Value Analysis Process):

1. Identify the Input Range

or limit for the variable from requirements

2. Determine Boundaries

(minimum and maximum values)

3. Select Test Cases

= Minimum value
= Minimum value + 1
= Minimum value — 1
= Maximum value
= Maximum value — 1

+* Maximum value + 1

Boundary Test Pointz

Min-1 Min Mins+1 Max-1 Max Max41
‘ialid Range

\{

4. Execute Tests

and compare actual resulis

with expected results

5. Record Qutcomes

for analysiz and

defect reporiing

Fig 1.13: IISs¥) oy AT WA (Boundary Value Analysis (BVA) Process)
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1. gYe 3 3@l (Identify Input Range): RSRRACTAYA Heftid oRuaawra! sged qatar
iU,
2. Srds<d fAf¥a #R0 (Determine Boundaries): f&HM (minimum) 30T HHTA (maximum)
TGS BT,
3. éﬁﬁﬁﬁﬂ@ﬁ(Select Test Cases)
fparT - 1
. foaH
. feaE+1
e PHIA-1
e HHII
DHIAT+ 1
4. %RE%.WI'«'H(ExecuteTests) X PG b gy Feprard snférd e geamn w0,
5. fYeree ¥@is HYul (Record Outcomes): IR 30T f&thae Raifén wrat e Aigau.
IeTeRU: ReraRue: Urgad dell 8 o 12 Hided ee SRelt uifg.
T HI:
fHAM - 1: 7 Haed — TR sufed
. fPHM: 8 BRI — TGN (Success)
fHaM + 1: 9 HRaey — IRt
HAT — 1: 11 By — IIRAT
HHG: 12 Haey — JIRG!
FHAT + 1: 13 Hded — TR fUfed
1.6.3 maramﬁirﬁﬂ (Equivalence Partitioning — EP)
sfdR ey T (EP) 8 Uh idh Sidy ¢ReT] Sfa-d 31T, SHed UIUTH=T 3Ye Si-ar fafqy
IR (FIR) el faHNTe STTd. T T RMAeENd 9d YT & ogol THH bR aiTard =1 Suef
3d, U Ud® UIERMAYT had U Uit ¢ »y Uiagrage el STdl. I drem & Rigid S/
318 PI, SR TR TICRAAENT Th ¢ ¥ JFARAT HIH IRd 3Rd, R AT Uiek-Hedd SR 94
TSl ST aRid anTd 3 TRId &R Sld. &GS Tl SR fers Ume’rg A 3Ye Sl TIeag
TS, XY < HaT! YT HH! dee BT T dRia! AiTe Hageol A H& bl
Bl ¢fdie faRiva: gdla areiaral Iuged 3iTe:
. ARSI
DHTRD STYCH
ST HRACY (341, 3-0d, B FaR)
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g a~ U= M¥A (Equivalence Partitioning Process):

1. Identify Input Conditions

from the requirement specifications

A

2. Divide Input Data

info walid and invalid equivalence classes

Walid Classes Inwalid Classes

\

3. Select One Representative Value

from each partition

\

4. Design Test Cases

for both valid and invalid classes

\

5. Execute Tests

and compare with expecied resulis

Fig 1.14: gfbga-a urfd=rf=i WY (Equivalence Partitioning (EP) Process)

i a~ wfé= U (Equivalence Partitioning Process)

1. 1Yc HIST i@l (Identify Input Conditions): RepraRbe WG HI-EHYA 39YC HIST=
iU,

2. Sfdgay Famaae faumTolt (Divide into Equivalence Classes): $TYC 3¢l RS AU TG 0TS
S a- ufeaTed faumToY,

3. U@ UiexHAYyd ufafeh &eg Fasu (Select Representative Value): Udd UMCIMHYT Th
gfafdt $Ye gy Fasur.

4, T HYY SIS HRU (Design Test Cases): To1S 30T ITRS ale! TGS S BT TR
P,

5. % TR (Execute Tests): ST I e Teael et 3aférd el o &R,

IIerT: fYpraviie: Age ITYC HIGE 18 d 60 @Y (inclusive) TWHR,

qiféer:

. TS UIfERM: 18 < age < 60 — X Teg; 30

- RIS UIfCTH 1 : age < 18 — o & : 15

. RIS UM 2 : age > 60 — X B : 65

TE HAT:

. Y 30 — Accepted (BIdTS)

. TYC: 15 — Rejected ERS)

. ZYC: 65 — Rejected GG S)
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Table 1.2: FTg¢ STqw ¥ fa. =® e ¥ (Comparison between White Box Testing and Black Box Testing)

1%y (Criteria) FT5C 9199 ST (White Box =P dIT ¢RI (Black Box
Testing) Testing)
AT (Definition) | Pl Sdid @itord SO0 3T Dlee Hligd TG, Hhad
SIU™ (Diagram) | Sheld Tl ATHaR SR $TYc-3MT3cYc fapfaarar smemvd
(Knowledge
Required)
DI AR NI Pledl SRy TARID ], | T Hledl Y AP o,
(Access to Code)
T BIdd (Main | DI RIS — WeHH, 59, U1, | RepRRHT PHgel — $AgCH ST
Focus) q. S{13cycy.
HI0 Bl T SEAUN. T e fdhdl QA .
(Performed BY)
IR TR G | IeHe Hogeel, 5id Hogol, UTY PR c-3%e ¢RET, T8I Beg,
(Techniques Used) | dag<dl, qU e, SR, sfda g urféwf,
SRy daet ef.
3EF (Goal) DISdl IRAHCIHA AT AMMB HT1E | Wi deR ok NepraRHcH guf &
AU, &1 g AUl
(Error Types Found) | ®ls. goR Sy fSthacy,
(Testing Level) | ef¥. ofe.
IR e sreRegHAdd Ud® oid ST SANRGHAT STYC STl 43
(Example) 3{TfOT S ufdtage g o1 o 3{T3Ye JERIT |1 T 3118 &1 d
AU, AU,
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gfe-2

TS 3708 Aged T SRET

(Types and Levels of Testing)

faug fArea=it (Course Outcome):
CO2: &= fafdy TRIE ¢ HIY TR H1.
Ued (A (Theory Learning Outcome):

AN A

(o)

e IrAuiAT Heh e AN Rl

Uohd arauiteA fafae oI Ty &,

YU SToit awd 30T gt AR e,
WIHrIdT ArauiiEr IeRT ST UfshaT T &,
fafay foRiy arol & AR &R,

2.0 GIGEA3R T dged

AedeR SEeaUHE Uishaned ¢ReT fafde TWRIAR (levels) all SITd, SO YA HIFIHC aud TY0f

Rt sfard et Kegy quf &R &1 & YR Pl Asa. 81 oue g fSthaey daan

BTN, b1 GO HRUGTH] Wd HH! HRUIN 3110 Uigaed! Rarafaierd! aeduard Had .
A3 ¢RETd T A el Yoyl 3

. gﬁ? SRET (Unit Testing)

- 3fCURM SRET (Integration Testing)
- R LT (System Testing)
. 3fePg ST (Acceptance Testing)

Unit Testing

Individual components

A 4

Integration Testing

Combined modules

A 4

-

System Testing

Complete system

L 4

.

Acceptance Testing

User requirements

2.1.1 gfAE AT (Unit Testing)
e ¢RET B Witedsr <RET Udh UlohdT 3T, SITHE WtedsR SRIh T Jaid agH Waad YR
(unit) AT UHR B B! BT § TURIA S, JHC BUN R, HYS, TToR, Fo fdhar Afega 3R”Y,
Yehdl. e <RETa T I5- WU Ydd UM 3R RIEHURIA 7T 39+ (isolation L) TURION
30T e ot disar Rdaged qamfay o, gﬁ?éﬁwaﬁc@&r{ %@‘Wﬂﬁlﬁ (fundamental)

+ Functions
= Classes
= Methods

= Module interfaces
= Data flow
= APl connections

= End-to-end
= Performance
= Security

= Business rules
+ User scenarios
= Final validation

Fig 2.1: ATdedsr T dged (Software Testing Levels)
2.1 gfe ¢fET: SR, T (Unit Testing: Driver, Stub)

TR 3MTg, SN Wit d3RAT Taid Ag X dal JUI=AT gedid gl (correctness) TSATB!. T

Maharashtra State Board of Technical Education

25



Software Testing -316314 loedsR ¢RET-316314

gfAe ISt 3xdaiall baRMHIeIc! AY UHR UR Uil Uifgsl drelt Wit dvelt Sifd. gfAe SR g
BB BTSN o eid f$hacy 30l YaIdiedl CUATd gobl AUS Ty, T Go%d HRUl WY, B!
BRd R fhdl API IREAT TRTeHd feUs~Ie Tgdl Aidh 3fieoidey fdhdl e aiue Jdedl
ST, S0l §aR gehidl gxdaly - gidl gHcd! araun Rl dgdl. YYRUYU e SR STaTaaRT
NS o THTET 31107 31l e e fEms- e dhard.

gfe fRTardt fafae o anfor thaat Suaisy iTed. e

e JUnit — Java H-413!

e NUnit— .NET 3QIHR-I=T3t

o pytest—Pythoanﬁ[

€ 7ol O Y UlaregR, Reree RO 3nfdr aifeidem arrdt Suged gfaer qRadr.

gﬁ? &=t ufshar (Process of Unit Testing)

Identify Unit
to Test

\ 4

Analyze
Requirements

\4

Design Test Cases

4

Set Up Test Env
Environment

\ 4 -
\t
[}

Execute Tests

\4

Compare Results

"
! Loop until
Y 1 all tesiz pass
H
[
H
r
r

Report & Fix Bugs
(if found})

\ 4

Re-Test -="

Fig 2.2: gfe f&m=i ufshar (Process of Unit Testing)
1. X HIGUTET gie NBWY (Identify the Unit to be Tested): AeasRANT Fald dgM
ThaRTd BIFIHC (o / BYS / oelre) AT o,
2. fRrorarde srfefya (Analyze Requirements): I qﬁe% 3féra g (expected behavior) e
A U,
3. ¢ B %3"%7-[ (Design Test Cases): T79cY, 3oférd 33cycH 3for E@?WRFT T [
B0,
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4. X TER-HC FeAT (Set Up the Test Environment): AH ¢ dR B0 HTOT
SIS micie HRUL. (R SRIIN SR / W d dTaRu)).

00 3 N W

BRG]

IETERU - LSS heRIeIe™3! gie e
gy (Scenario): 3T Standard Calculator NG bi] add() oM g UHR B HId

P § TUTIE 317G,

Bl haR:

o fifes A onftr 3 A9l UK graed

o 3{dY (invalid) 37YC foeud TR <5d
X BIUMRT oA (Function under Test — FUT)

add () GRS ¥ Y fSgie (Test Case Design — add () Function)

add (a, b):
returna+b

. W E@ﬂ'{l}l’ﬁ (Execute Tests): %311’557-[ HA O HIY I HI0L,

. Frgreedt G@HIT (Compare Results): T& FabTa M1 30férd Aobret g gam oo,

. fEae RAifET (Report Defects): et ST <Xe HOTUTS! fSthaey Al 0T SiagHe o,
. $1-SfTET (Re-test after Fixes): g2l CISIE RN gel X I HRY, ST G <€ By Pass Bid

Test Case ID Objective Steps / Expected Actual Status
(¥ B CiAY) Input Output Output (R
3TaSh) @/ | (snfea (Ve
<19C) S13cYc) $113cYc)
TC_ADD_001 | Addition of two positive | add(5, 3) 8 8 Pass
integers CEESD)
&I AHRIAS Ul
CE|
TC_ADD 002 | Addition of positive and | add(7, -2) 5 6 (bug) Fail
negative integer 6 () | (SO
JPRTHD d APRIHD
PUIEIEIERIE]

2.1.2 STAEY 3T ¥ (Drivers and Stubs)
gie T fdhar SR SRén TR sHdhar o=t iR ad &t R Tameia 9d Aieqa 3o daR
eIl T, JUT cRig ! TG, Hiegd Wdaqul (isolation HHH) T HRUI HTTRID Sdl. 3R D] SARH
(Drivers) 3101 ¥s (Stubs) 8 ?‘ﬂ'(ERﬁ it IIVEEEH (temporary stand-ins) & U[T CICEGASIGIGA
a. SIA®Y (Driver)
SR B U dIeqRal Ui 3rdl, S ¢xe gIUm=il gAedT (Unit Under Test — UUT) hid @l SHIf0T
T 3ARID F9YC Sl YRAd]. SR AT ¢ Il gl 33CYT H&R e dl feva fdhdl
FRFHIFATST SeiT T FHe e,

SRRl I I :
UUT T 3TaGH 19¢ GUL.
TR BIURT 3T3CYC DGR B IR DRl
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gres, ST a3t Yoo Pifert UIUTH fdbal SRR-tegd Hisd SUdsd 9, T ddle! TG Hisdd Wuu]
X Al Udl.
SR e aTIRa S
. UM SicH-3M gfedvd <R a4,
. Sal W—mqﬁﬂﬁ (calling program) 3{S[1 @AY A T9d
b. ¥H (Stub)
Td 81 U SH (dummy) TR 3R, ST ¥ SI0M=AT GHCGR Did gIon=dT AlsR-degd Hiegard da-
Rrgde HRdl. Wd e HaRHIdc! araauaneast JaHiad (predefined) Gegel fdbal WY wiawre
(responses) UXd .
TS §& 3e:
- X QU gHTe TRIREN TRRe 81 QU
. UaigH™ %R UGN (predictable) $T3eYcy fHeau
T d U IR STl YA CTU-ST$H SICHRH SR AL Siegl ¢ BIUIR HISE Sk AISg e dld]
B, U it Alegd @ 3o TR =dTd
Bottom-Up Testing (Using Drivers) : Top-Down Testing (Using Stubs)

[ wenmoaue |
\

| T ——— #
g ~ .
1
Module B . [ Module A ]
Ll
L. - 1
I
' 1 '
1
- - 1 —_——— e ———— '\l
]
Module A i : [Stub for Module B] 1
L]
1
\_ J . N /s
1
]
1
» Start with lowest-level modules = Start with main module

+ Test individual units first + Test top-level functionality first

» Use drivers to call modules * Use stubs for lower modules

« Integrate upward gradually . » Replace stubs gradually
Fig 2.3: STaed 3MfO1 Tesd Tielt WaheuT (Concept of Drivers and Stubs)

SIcH-3(T 31O TTI-STSH CRETHE SRR 30T Tesqd aTuR:

1. SieH-3M7 R (Bottom-Up Testing)
SicH-310 ¢RET A ¢ SRR 8 Udh dIgRdl WITH U aloRdl Siidl, S disR-clegd Aledd
(S'Iﬁ'ﬂmﬂiﬁ Module B) €T BT Bl Module B I W00y (isolation Ifia) T Ha \_rl'l?f SO o
SUETHTOl ST HRd T8 BT § aUrIdl dsd. Module B I TRET TG SR o SRR-dd Aledd
Module A T1Fd 3¢ T Jeid <R Helt Sild. B UfehdT HHTHHM YR M8d, Sudd 9d gTR-ded
HisYed $fclie g1 ¢ §Id eI,

2. CTU-BTS ¢ (Top-Down Testing)
TII-BTSH T ved Ufehar Main Module IR 9= Eﬁ?f S Module A dT ®id HIdl. Module A o
Module B & $id 0! 3UTEA 3 TR SR Module B 3UdY 7d, TR AT ST WK d (Stub) TR
&l STl 81 % d Module B @ G- RIRIIE SRl S0 QYT 3MSTyey odl. Arges Jeredl TRIawd
Tlegard! Uel STaasTault IudTa], gRR-ded HISdedd ¢ HRdl Ad. AT UGdges o dheld
qlTor, U SfCURM Il gfdt Aa@R GSdIadult (early validation) HRdT Ad, SRI ¥4 HiEHeH gof
el 9d TR
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ISTERN - WSS PedgaeR MBI IR 3T Tq

BN (Scenario): 3TUUT TUhH wss %cd{iaﬂ 3wTp e faemRig &d Seld.
add() R SRHE Faid 318, YUT B TR (UI) 35 TAR ATal — 3= ded] add() HaRmd!
ST OGRS Driver AR,
getInput() R (AISR-UEd Hiegd) 3o daR ATl — =T 46! Stub AT getInput() T G-

Ryl od .
Test Case ID Type Objective Steps/ | Expected | Actual Status
@ I (UPTR) i) Input | Output | Output | (R
3TN Rw/ | (enféa | (T
g1YC) | $3CYC) | ST3CYC)
TC_ADD 001 | Driver Addition of two add(5, 3) 8 8 Pass
(S™ER) | positive integers (TR
G BHRTAD
R AT
TC_ADD_002 | Driver | Addition of positive | add(7, -2) 5 6 (bug) Fail
(3T®R) |  and negative 6 (ST) | (3T
integer
HbRIHD d
S
CNE|
TC_INPUT_001 | Stub Simulate input for | getinput() (5, 3) (5, 3) Pass
&) addition - CGRIG])
CHERICESE returns
Ry Hrul (5 3)
TC_INPUT_002 | Stub Simulate input for | getinput() 9, 4) 9, 4) Pass
(X<9) subtraction — CRES)
oIS TSI $7Ye | returns
Regdewadl | (9,4)
Table 2.1: SIAGY 4. wa (Comparison between Driver and Stub)
1%y (Criteria) SR (Driver) Td (Stub)
R gRR-tegd Hiegad RigdRH TSR-0ed Aleged RgeRH HRUMRT
(Definition) | FHROTRT ATGRAT UIUTH/HATSYd, SN X | TRl UIUTH/HISI, S ¢ BIom=l
B0 giHedl did HRdl. Il ACER Bid Bl SiTd. Tl Aledd
Tiegd dIR T ASR AISYd oxe | TR AHdHI RR HISd X
DHRUGTHTS! ATURET ST, DHRUGTHTS! ATURET ST,
LR DId PRUR (GRR-doge) HISTd DI BRI (AR -TIga) Al
(Purpose) JUAS TIAHT AlSgad Hid Hed | TS T Fferre <o,
X IR,
(Testing
Approach)
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fe=m IR ATeqRd ¢RET dheid HAToT gRR OIS dhelee Uiadg uRd
(Direction) gfARue HRa. Pl

(Who Replaces

Who)

SEATHC WY | Sicg] AISR-Aed Aleyed daR 3Med | Sgl 8TR-ded Aleyed daR 3ed
(Development | Ul RR-dgd HiSYed dOR Al8Id. | UUT AISR-dgd HiSed dOR ATgld.

Stage)
RIARRLI Ul 9OR T add() BaRH oxe getInput() TR SRHE HaHT I/
(Example Use) | &I, RIegel=E .
qYIg AISR-tgd iSR! dad BRR-dgd AlSYedd! ddahr USdIaul
(Impact) J8dres Uit ol I, CEGIK A

Teoy 3T gAYl TR (Needs of Stubs and Drivers)

1.
2.

TAHR <RETT U HRO! (Enable Early Testing): Td Hisqed YUl §IvaTgaid ¢ReT & dd.
sfptica gfedemer gudq (Support Incremental Integration): TIU-8T3H SHIfUT dfer-31g e
3UTe g .

S HENES ﬁ@ﬂgﬂﬁ ﬁlﬂgﬁ?ﬁ (Simulate Missing Modules): 3UcT&[ SR ﬁl@ﬂ@ﬂ]’oﬁ ?ﬂ'cﬂ?ﬁ
TR IUA B Gdld.

IReldl SEAYHC (Parallel Development): ATTATeHT ST Wdid AledRIAR UHId dad] BT Hdl
qd.

STl dadR 3 (Early Defect Detection): ¥ad AlegeqddTd bl AdHR Jrasdra.

6. <RETHL BIUIRT faddd HHT SO (Reduce Testing Delays): U;Ufm SfeU=mt are greTdt arTd

gl
Wdtd §9d (Cost Efficiency): SadHce wﬁw T gH] g hedTde Jd HH! gl
<R dafeesdr (Flexibility in Testing): TTSed WaaT0l (isolation &) ¥ HRdT UdTd.

gﬁ?’ T wrag enfor die (Advantages and Disadvantages of Unit Testing)
gﬁ?’ ofT wrag (Advantages of Unit Testing):

I A

o] Go%d HRUAE] d HH! gial.

DI PIfCICT GURT AT ATSgeR (S a1 UiedTe Hesa.
Ttred3Rd! Hea- AT suacy Aidt gidrd.

IH DI NbaeT T gid.

B3 SFCIRM 30T ffeH=E a1 v ffesd.
racdsrE Ramfafd ared.

TR e SIRHCR WU BT Hd.

gﬁf e aRe (Disadvantages of Unit Testing)

R

. oardidl SR des HTFOT Wi ART.

SRl defia o e Uwd el

X HITAT HeA=qan Sfaled YR gsdl.

AT d 3R SIfCICaTad @ict @ET (false sense of quality) AT g1 Travd.
P X fdhal SEAURd! SHTIRIHT 3.

Tied WhId - Wb H-, RIagRe fdar guifaferdt <Rém o 2red A8,
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2.2 gﬁﬁm efeT (Integration Testing):

et SR &) WitedsR <RET T ufshan offe, sammed $fcdic saedn Hieyed fdhar gcamdia

EETW 30T TRERTATE (interaction) AT UHR BRI Hal BT § dUNES SITd. e gie RETH@R

OTede Uhd bhedHar At araofl dell Sird 10T faviva: ser udl, dgid Ul abd Arsgeaddid

HRFHRA TR A& bisd bl olld. SCURM ¢RET 81 gfie cRETHR 3n1ftr Redta SRergdl deft oiral.

I T I WU Wi u0! TR STH HRUMR HTSyed UhH SATedTaR SWid I YR BT HRald

BT 3 AT HRU. 3D doo] Hleed UHHDIRIT TG YA Scxba-Haidd T Fufor gidrd; or=m

IH1 MY § SCURA ST U & 3iTe. Sfedem SRETe Yeiat aTell quTed STTard: Alegeadeia

SRBY AU STT RS TRY 3T B, HRYADH LA Ulcidhied Tl Aregeaqdia safefaferdt g o

1. B T g el e fha SEauR| SRdTd, HRUN T R Sfdheamr Mo Ay

gﬁﬁm T S (Approaches of Integration Testing)

1. fammenEfedzm (Big Bang Integration): Wq@?ﬂﬁﬂéﬂy@ﬂjﬂwaﬁ sfedie e T et

2. siwhHcd IR (Incremental Integration): T Udid HTS?ZLQ'{-I I (step-by-step) gfede
Pl ST, AP TR CRETT doeil SiTd SHATOT GohT gk hedlar JoId CTATdhS SITdTd.

gpdea sfeimra §F ygE yoR snga:

1. <CI9-8I3A Sf¢URM (Top-Down Integration): T UGdId SRR-c@d AlSdcd WYH <X dall SITdld.
WISR-UEd Hiede™ IUdsY THdId R Tey (Stubs) ITIRA STaTd. RHd dheled Tell SATfOT dffordh
TaH QRWBIY BT Ud.

BIIC: Tah: R fogfaar qurdr A,
dIe: AIeR-Aed Aleged quid SReT IRRT §id.

2. dicH-31 gfedvH (Bottom-Up Integration):dl Jgdid deR-degd ﬂv@ﬁq TYH ¢ ol ST,
SRR-0ed Alede SUdsy 9did ak Sy (Drivers) TRA SITdld, 9% HharMIere! 3eid
Tolgd dett il
BIG: AeR-ded Hisyead! J@id ¢ReT gid.
die: Tqul Reiad ac= SRRT fw.

3. S-STRERAA / Hefdd UM (Bi-Directional / Sandwich Integration): & Ugd ClU-S1S
3TIO1 §TcH-3(U T Slgidl WTH 313, Y dgaurygd ¢RET I Bid, a1 oy Ted 300
W] STy Sy aTuRd SiTdTd.

BRIC: Gl Ugdld Brg fHesdrd, Sfea=m siftie Sgferd gid

sfedeH fREmandt ¢ (Tools for Integration Testing)

Sfede Tt Wrelid ¢ aTuRe! Sirdre:

o AT (Selenium)

e SFMT (JUnit)

o TIUASH (TestNG)

ﬁ@ﬂ ThHAa® (Citrus Framework)
g (FitNesse)
B T X STCIARA, e Y HASHE T Aisgd SexsiaR @RS Iét Suged 3.
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SfeU=T ¢fRET U (Process of Integration Testing)

—

Identify the Modules
fo be Integrated
(Select components to combine)

\ 4

Define the Integration Order
{Top-down, bottom-up,
big bang. or hybrid]

A4

Create Stubs and Drivers
(Develop temporary modules

to simulate missing components)

A4

Integrate Modules
as per the Strategy
(Step-by-step or all at once)

A4

Execute Integration
Test Cases
{Focus on module interaction]

A4

Compare Actual and
Expecied Resulis
(Werify correct outputs)

4

Log Defects and Apply Fixes
(Record issues, communicate

with dew team, correct defacis)

A4

Retest and Proceed to
System Testing
(Re-run tests after fixes)

2. ﬁﬁm‘—m Y 3IGUl (Define the Integration Order): T1Y-8T3H, SicH- 310, foer 977 fobar grafsrs
(Hefaa) STiia ITie! HIvT Usd ATURMI d 34U,

[99)

o

[]
s

¥
-

'
". Loop back
) i defects
1 found

1

v
[

Fig 2.4: gfed=r %7 W9 (Process of Integration Testing)
. Eﬁ"}E HIGAT HTEEE\"[ SEor (Identify the Modules to be Integrated): ¢RETaTdt T

ASR-ted Aled@Td RIRIARH HRUARITS! diRal HiSded qaR ®Rul.

N

N

ST TRIASl aR & dbigd BN ¢ HAY T B!,

(o)

. To 3T STAEH dUR BRI (Create Stubs and Drivers): U 3Rcedl gRR-A&@d fdhal
W@?ﬂﬂﬂﬂ ﬂv'lt‘ﬂﬁ Eﬁa? 0! (Integrate Modules as per the Strategy): fAasden

SR Aleg @ coATew fdhdl UehTd dedl Udha Hul.

. gfeU=M ¢ Had T{&i[ﬁq\? P (Execute Integration Test Cases): HV'ISEET SRS 310

. wcaer 3nfor sruféra fAeprerht ddHT (Compare Actual and Expected Results): gfesic dard!
TiSged A T FETT SSTYCH A $MTed P of TUT0

7. f&haea AT Bl STIOT GHEAT BV (Log Defects and Apply Fixes): HUSH GHRT! G
(log) SV, Segaudc AR HdTg Tre/or 1o fethacy god Hul.

o0

. -2 anfor Rdiv ¢fETrars areaTa (Retest and Proceed to System Testing): Wﬂﬂ?

el el ¢ TgT I Ul ST Sed= FRR gredmar Ry SR = o,
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JEIEIUT - DeaaexIol 3f¢URM <R
Ryt (Scenario): AMUATHS e«rreﬂ%réwﬁ?fﬁaﬁqﬁw&n%a

1. add() - GF el SRS Hd
31T g gt e calculate () T1 UTd HaRFAE 3felie Falt 3M3d, o IoR STYCIIR TR
fAasa. $fevmM AfEman IeX: Q6 BRI Tha IRl B Haid &I, BRI el arg
UHR U1 Bid 318 P,

fCURM X HUY (Integration Test Cases)

2. subtract() — GIF TS TOTETDHT HIA

Test Case ID Objective Steps / Input Expected Actual Status
(¥ Hu (SfD) RW/FTYe) | Output | Output | (R
TSN (3rafara (Ta&
3TSCYE) | ITITYT)
TC_INT_001 Verify addition calculate(5, 3, 8 8 Pass
through calculate() "add") (TR
PAF() TR S
LRI
TC_INT_002 Verify subtraction calculate(10, 4, 6 6 Pass
through calculate() "subtract™) (TR
PRRIOC() GR TSI
qUTHO!
TC_INT_003 | Verify mixed operation result = 6 5 (bug) Fail
sequence calculate(5, 3, 5(E) | (3R
oy SiTR=E R | "add");result =
oy calculate(result,
2, "subtract™)
TC_INT_004 Invalid operation calculate(5, 3, Error: Error: Pass
handling "multiply™) Operation | Operation | @2
3] TR §S T not not
supported | supported
EGIE
IO
BEIRGEIS!

2.2.1 TMU-ST& 3‘@"3!’5117-[ (Top-Down Integration)

TY-B3HA e R &1 T 3Rl ugd og, WMy T Yoard clu-ded (BRR-dEd)
TTSITIURY et Sifd 10T AR B8R AeR-dgd HiSeddbs Wl it oild. e TWATR Hisged
TS (Stubs) TS I a9 Rigde Fa S, Sodd T Alsded Suas 8id el
TIY-BT3H SfCURH BT IUgad 31g?

T afdh T RIS TR SH S0 HTaRAH 3RTd

ST B dheld dloidh SATed TURR 3yd
TY-8T3 SICURH &Y ol Sl

Y B dheld Hiedd oX dhal SIid

AR Fd-HI S Th-Udh H& 3icUT dail Sl

UM S fhd1 F5Y-H UG et 5, hd
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. I Yo WRavd AT WoTAT ST Ydef Hieded s¥ad Siard
TS (Advantages):
1. BRR-degd diold 01 ST Ueflell Adehr USdTesUl sl dd
2. Hed KaRAYd T dadbR ArSdd
I qI0R B HEl?

1. SI®T ClU-dgd fege fRRR (stable) 3Td

2. SigT HedTd dheld UKl (dahy e HrUl AR 3RId
IGIET - TS HedgIeHTA! TTT-BT3 iU R
TR (Scenario): 3MMUCTIHS calculate () BT A AISYT iTe, S Y RIciar 3ife.
- Addition 30T Subtraction Ale IUA Tad
- Multiplication 3TfOl Division HV'I?EER‘:[ 31o[d Sfiade grad Aela
goardial Multiplication 30T Division HI1 e ATURd SIdTd. e, 1 Hieded daR TR Koq<l
SN Ucael HIS[ed sedell STdrd ST g1 iR ol Sl

Main Module
calculate()

[ 1
Module A Module Module
Add Sub C Mul
Stub
Div

Fig 2.5: TU-8THA ?zﬁ'a'!{l? (Top-Down Integration Testing)

T Afegd (Main Module) — 9did a-d el e (GedgaeR 3GTeUNd calculate()).

. TIegd A (Add) - FauH SRAHE IO < Pl ST,

. TISYd B (Sub) - JeId <UATd SRaHC 3101 ¢ el Wil

. Tegd C (Mul) - 3T 3178, U Division AlSgd ddR 8I500d Stub (Div) TR AT 3.
oY (Stubs) — YaTarad <R hoged Sfudsy Hisyesd Rga= $rdra.

TI-8T3 SICURS! exe el (Test Cases):
Test Case Objective Steps / Expected Actual Output | Status
ID Gy Input Output (e 3r3eye) | (R
(¥ (R / (3roféra
3T FYC) 3T3EYS)
TC_TD_001 | Verify addition | calculate(5, 8 8 Pass
via main 3, "add") CEES])!
module
q®T HisgesN
RIS AU
TC _TD_002 Verify calculate(9, 5 5 Pass
subtraction via 4, CEES)
main module "subtract")
T HISYTs
CEICICIR IR
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TC _TD_003 Verify calculate(6, "Multiplication "Multiplication Pass
multiplication 2, module not module not CEES])!
stub response "multiply") implemented"” implemented"”

TUTHR LTl T[UHR AlSA
EIERIFRRIEL ST SHToTeled
Rl

TC_TD_004 | Verify division | calculate(8, | "Division module | "Division module | Pass
stub response | 4, "divide™) | not implemented” | not implemented” | @R

URTTHR Tedl “UNTIDHR Tl
EIERIEREIRL M EGIGREIUR
T-H_E?[”

2.2.2 dqieH-37 sﬁﬁm (Bottom-Up Integration)

SRS YT Tafd WTered WRIERd (lowest-level) ATSI@IURET dal Sld 30T HdR ggges aveAl
TR AISa®HS Tl Bl iid. A Faey WUl Uha He-] e dhall offdid T R
ERR-Ted HIedW SfcUc dhdll SITdTd. dicH- 31 SR ¢RET goard dih-ted (leaf-level) ATed
URE 81d. BRR-0wd Aieded 3o SUdsy HdId, TR el Hredad RIga=H HRuaNe! Shey
(Drivers) ATURd ST, X Halel! AISIRT FReHHE TTedg Pl ST ST i TRERE TG arid 318
P18 dIRIA SITd. Fe FETHR, THHew R WRIARd Hled @ el dhd ¢RET dhell O,
SIqdd Hgu R TR 81 ®NGA 81d A6l 8 Ugd [aRva: degl SUgad 31d, iag] Rt
T haRMHIeIe] WTeredT WRTaR 3¥d. ITal U W31 WiAal WWUrs gfefac Aisyeaqdie gent dda
HISdId. A, it U Hewdrd! Hafal SRl 3e & RE-ded fegmansia 3¢ SRR damd &3
I Ard. 1 UGdd IS SAGHd! Saadhdl SRd, TR T o guT TR AdId.

IETEIVN — WSS HedgaleITa! SlcH-3T AR e

BINRIK] (Scenario): AMTAHs Th &’9@}%@16{ IRIHTA 38, SHeE calculate() Bl o ﬂu@ﬂ IR

TAYd SHTRRTS B QRad! : TS, Yod v, Afee by fUr f$fgs(Addition, Subtraction,
Multiplication and Division).
dieH-37 iR AfRETme:

o TAYYH Division (did WIerdl HISId) < Bl Sl

o MR TN URT Alegd Multiplication <& &l STdl

o XAct Addition, Subtraction 3T calculate () (BRER-AIgd HISYSH) SfcUc B ¢ ol SIdTd
gSaTdred] TwTd A TR IUds TS, T da- Rigee HRUTMNTS! ¢ J@y aTuRd SIdrd.

ot SfeURM Yol STedTaR S HIgH el SiTdd.

Driver Program
(temporary top-level)

I |

[A] Add [B] Sub [C] Mul

[D] Div

Fig 2.6: STcH-3q $fed=M fRETTed (Bottom-Up Integration Testing)
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T HiSYd (calculate()) — § Hedgaed ¥ard dheid e 38, I Add, Sub, Mul, Div 3fRT
TR B RicidRM $HRd. d1cH- 31U 3fCIRFHL & YRdldia SMRHE dhd Siid ATel. ATddel, I
Jai Rl HRUTTITS! STIeER aTuRal ST,

1. "isgd D (Div) - § aid Qe (lowest-level) ATSYd TR dcH-310 ST WTered TRIURMA &
BId 3T Division AlSyd JUUH ¢ Hal S, STFER AT Division 1 It B,

2. HIsgd C (Mul) - Division IJRRAIYUl ¢ MR Multiplication HISdd ST HEA X dhal
STd. A1 CATdRa] SR ¢ Tl dhgld .

3. AISYd A (Add) - THWR Addition ATSYd SRIER WATHER S{EUT B ¢ bl Sild.

4. Wisgd B (Sub) - VaCT Subtraction A SAERGR SicIc 30T ¢ bl Sild.

5. TR WUTH (Driver Program) — 81 U dIeqdl YR 3R, ST 84 Hiedd (calculate()) 3T
T AT ST Ol 8T Y@ 39Y¢ GRAd! 101 Add, Sub, Mul, Div a1 THeR-dGd Alegel
DI HE CReT Bl T4 AR AR BRBT JHIR SRR PIgH CIHa SiTal AT
RIS IR REE| IIVKC.'EE‘[ (calculate()) CIEREESIGH

Sicy-3(U SfCURHYTST ¢ Hay (Test Cases)
Test Case ID Objective Steps / Expected Actual Status
(@ Y CiAY) Input Output Output | (R
TSN (W | (3mufda (Taed
<TY<) 8M3cYc) | $8cyc)
TC BU_001 Verify division module Input: 20 4 4 Pass
independently using driver +5 CEES])
SR A0 YD R
A1 &d W0l qureol
TC_BU_002 | Verify multiplication module | Input: 6 42 42 Pass
independently using driver x 7 (I
SRR A=A UMDHR TS
TG AUTO!
TC _BU_003 Verify addition module Input: 5 8 8 Pass
independently using driver +3 (I
SR AU kS Aregd
AU AYTOY
TC_BU_004 Verify subtraction module | Input: 10 6 6 Pass
independently using driver -4 (g
SIUER AT JolTaTdh|
TTegd WaAYUl Ul

223 SU-SRRERHEA Eﬁ'a'!ﬂ:[ (Bi-Directional Integration / Hybrid / Sandwich Integration)

ITI- ST SICIRM R §l T TTATSIS UG 3MTg, SiT T1U-ST& ST S1cH- 3T AT Gigl 31CURMA

I Coitordl TTH HRd. T UG e SRET FoaTd Hewaredl GYed] WRTasid (middle-level) HISIaURIH

- TG (Upward) — BRR-0EA AISYSd S SUAS 9T aR &g da- RIIAe HRUGRITS!
WY (Stubs) TR ST,

. @A fGRF (Downward) — AISR-UEd HISIETd Held dloid R HRUGNITS! S@Y
(Drivers) TR ST,
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g1 Q%ﬁ G\I{mﬂ'ﬂé’ Eb_@a | (control logic) 3for d?J-LgE-‘%I-Iﬂ SIISES (computational logic) T algl
UYHRAT ¢! Had cIU-S1S fdbdl SicH-3U ITIRUITUET Ay Siasad] AdId.

-SRI SR BRIG

. TII-SI3HA Ucdh: BRR-ded Alseaadid dheid wal ST feRsm-afdh qffore df usdiault gid.

. SicH-3U Yo AIeR-0ed AlegeaHdid SICRHd gl qUITa i,

YT HISTAUN ¢RET & Hedi, Bl Ugd ol 3Nl gRigda’ia sacia- ddferd dad 3Mfor
YS! AGHR TSI S0l SegayHc Trshd 3 HrieH §d.

JTERV] - WSS PeagaleITd! aTd-STRaRMAd SfedwH e

ORI (Scenario): MURTHS T DHeagaiex BT 3Tg, ST calculate () 8T B4 HISW IR
TAYd TIRIAIST A=Y adll: ST, Jegar, AfeefRiop=A 30T f&fegs  (Addition, Subtraction,
Multiplication and Division).

- STIRARA SR SRR SRET GSard Aee TRIRId Hiedd (341, Multiplication) TR
Pl SiTd 301 Uhrd 93T G fa=i Elfﬁ STd. axeT fa=H (Upward Testing) —calculate () IRE! R-
dgd Aled @ ST TR o) €od aluRe SITdTd. Wiere faR (Downward Testing) ~Division
IR ASR-dgd Aled IUA A R SIAERY aluRd SIdld. A SicH-3uHdTd Hrgee-da
3], TI-SSHTHYT el Tl FIUASIH § Glo! gcd sauic b A JSardidrd qur
KIGIGH

[ Driver Program ]

[ ]
[ [A]Add] [ [B] Sub J [ [C] Mul J

Fig 2.7: ST9-STARARMA UM RETHA (Bi-Directional Integration Testing)

fadIen Sl I-SRRERM SfCURH RET= YhedHT WY ol 31Tg, fSIY Top-Down 3110 Bottom-

Up T1 25! UGl UhTd Jed! aTuRed ST,

« Driver Program: a1 §TS[d 3 Driver Program WTeredl TRIARIA HISgeeH1 i e dreult
HIUGTATST ATORET ST, § Bottom-Up Testing gRfad.

« [A] Add, [B] Sub, [C] Mul: B Wdd HhaRHd Hiedd 3Med St Y& SHAGSGU (actual
implementation) Ul qUCH ST

o Stub: Div: Div ATedd 315 [ Rid =9 fdhdl Sucist A, IR AT SR Stub dTAR SiTdl. 8 Top-
Down Testing%[G_c{IETUT 311%
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Bi-Directional Integration JraT ¢ a9 (Test Cases)
Test Case ID Objective Steps / Input | Expected Actual Status

@ H CiAY) (W /3Ye) | Output | Output | (R
3mash (3ruféra (Ta&l

313cYc) | 313cYc)
TC_BD_001 Verify Multiplication Input: 6 x 7 42 42 Pass

module independently (I
(starting point)
MR Hiegd Waayul
qUIRIOY (G ardran fig)
TC _BD_002 Verify downward Inputs: (6 x 7), 42, 4 42, 4 Pass

integration of (20 + 5) (I
Multiplication with
Division (using driver)
SIAGR MU= UMPR G
IR Alegead! Sr31ds
SieU=H qurgul

TC _BD_003 | Verify upward integration | calculate(8, 2, 16 16 Pass
with main module via stub "multiply™) (?1?21@)
(Multiplication)
I AU Y
Ol SJeIad UTH R
3UaS SfCURM quror
TC _BD_004 Verify combined calculate(12, 4, 3 3 Pass
integration (Division with "divide") (TR
main module)
HNTIHR d J Hisyerd
TG IR qur!

Frreder SR -316314

Table 2.2: 2T9-BT3, FeH-3MT ATFOT ITI-STNGRA SfeU==HNe & (Comparison between Top-Down,
Bottom-Up, Bi-Directional Integration)

N . . . TY-STARGRA
P TTI-ST&H Sfeu=m qieH-3(7 gfedmm e
(Criteria) (Top-Down (Bottom-Up Bi-Directional
Integration) Integration) (

Integration)

RS (Definition) | A deleR (@d-ded P (AISR-0E) Ty (fpfewa)
HIS) U ST gE | Aleyed U ST IE | AlSgaurgd eié

D WA HISRHDS | e Al Hisgedhs | & heed o S0l

TISEue! o kA | Aled@Ne! ey T el ST,

ST, qIURT SITdTa.
JXardrd foig T Hiegd (calculate()) AIR-tEd e T fohfehd
(Starting Point) (Div, Mul) Hregd (Mul)
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GBI GRS T HIAD SR 3agd e 3T Sy
(Temporary Gl AR /IhdTd
Programs) mm:ﬁqmuna)
fopfedra Arega fopfeard qleR-ded fsbfehd BRR-cleg fopfeaa Oy
R (Critical | AiSYed IRRT X BIAN. | Hiedwd SRRI X glamd. | WRIaNid Areged
Module Tested) AP X BIdTa.
ST (Diagram) T — SIS Wl qicH — 30 Tl firsd — 3™ + ST3A
JaeRUl (Example) | deadaieR: calculate () — | deddeie]: Div, Mul | deageiex: Mul ORI
Add, Sub, Mul. Div I1d1 | UYH (Drivers) — "R g¥dId. Div Hs
Stub. Add, Sub — Qadt S, Add/Sub
calculate(). He T, "R
calculate().
BRI T0-Togd [SFmeTal | - giefarc] Aoy addx | - fohiedhd Aleycy
(Advantages) B TSI « AAHR | <X BIAId » ASR-ddegd | el e gl « IR-
CIERRICEER] BRI Holgd IR Sl
USdTes Uil Joe TR fedmA
dic . D WA IRA « | + 3P QU R - |« o 9 Ao
(Disadvantages) gfeferdt o SRR TU-ded S witer | 3ifYe fFay - s g
qISdrd IRRT FUSdrd S TRl X8

2.3 ﬁﬂ?ﬁ'ﬂ%’ﬁ'ﬂ(System Testing)
Ry TRET 31 Wit dsR <RETT T TR 318, S quits! fedic doie Aitedsr Rctodt dguf
TR (as a whole) ITAUN el ST, T TWHTER W3R Wisde o Saaddl qul HRd &I AT
T U TR TR BT R BT § TURIA ST, e <ReT SfoT $fedmm e Aed wada
Hisy fhar Aleg@mdid RERwdeeR a8 fad o, R Ry REmme ol siRre==a ad=
Fferse 0! ST Woed3RA haRHd aud gy RerRHcy qul dedr ed &1 § gAfdd HRon. a1
TR REASHS T YUl 9ed (single entity) T TR SITd. CReTH GaTd STalal SHIART 3R

fafay SexthaN, Aiegeardld RYRYale, goidice], WRee-, Regid, famfaferd snfr dguf

R ae.

Ry ¢ReTrh g9 R (Key Characteristics)

R

ﬁ'&ﬂﬁ ofeT uig (System Testing Process)
1. Rerrde st (Requirement Analysis): Rt anfor fagmg WI'EI@W NESG gol,
2. X W (Test Planning): T W, E:%Trﬂ i sfor ‘«ﬁ?ﬂf‘l AU,
3. Wﬁ%@ﬂg:f (Test Case Design): @-Q—Q@Wﬁ%ﬁm%@%@lﬂ TIR B0,

quitor gfedie FHaen SRIhRMaR SRET delt S
g1 Wi ¢ ¢ gR et ord
T K- R ST TR Srard

TG 30T 3TITYCAR A& higd Pl Sld, S HlSaR ATl
Wﬂ%@ﬂ(ﬁﬂﬁm@
A-TaRAd CRET (RBIH, A8, TH, Riagkd) areiar 9qas gl
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4. X TR-HE YT (Test Environment Setup): BTEASR, AUGCA3R, Jedd AT e ST TR
B,

5. T Q@Iﬂ{[ﬂ? (Test Execution): X HUY A S Ygel (AT Aigaul,

6. fSthae feaifén (Defect Reporting): B ENRI] i_a?ﬁ qicd ?fﬁﬂ'[ P,

7. - snftr foRE < (Re-testing & Regression Testing): gl quror 3ffor Sefieh
thaRHerc] faurgel! gl Al Wit ol

8. X FIOR (Test Closure): ¢ NUICH TR 0T 10T RS JeId TSt daR ST go!
P,

JETEIT (Example): ez sy g Rdiy T, 58 aie, sreprde da-g qurm), e

TR, ANTSISC § ¥4 [had U HAqqul US-¢-US AR B HRd 3HTed B § qurid Sifd.

Rredim ¢ wiig (System Testing Process)

Requirement Review

v

Test Planning

v

Test Case Design

v

Test Environment

v

Test Execution

v

Defect Reporting

A4

Test Closure

- .

Fig 2.8: frdtw ef¥ET Wik (System Testing Process)

1. frorRde AR (Requirement Analysis): RIET=AT sa=gadian TerdT 93 X 32D
3G,

2. X WA (Test Planning): ¥ ¥ coil, ORI, TR S1fUT [egd qOR 0L,

3. X HY fSSATET (Test Case Design): TIWR ¢ B 30T 3Ufea FaTd quR S0,

4. WL TRIA-HE 3T (Test Environment Setup): TFHFIRAATS! SAIH B3R, TEASR,
ST 30T Aeadh quR HRU.

5. ¥ UfFRIIRM (Test Execution): JUTTU! $fcdic draied RIEIHAR ¢ iy I &0,

6. TShae feuifém anfor iﬁ)‘ﬂ (Defect Reporting & Tracking): AUSdedT JHd! dig B,
ST H& - Hrun.

7. X TSR (Test Closure): FHTER Jedidh de- ¢ AR RUIKC TOR HR0.
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ISTERN - WSS Dedgaexyra! Rty e
ORI (Scenario): TUTHS Th dHeagacR WIBRMA 31T, SAHH calculate () BT I Alegd R

SO WA ool 3feRM, FocarM, Afecf@dr ot fef@s (Addition, Subtraction,
Multiplication and Division)
Redty R Se:
Hd TR TH AT FReT B BT Bl
fafae UbR=ar SqcHaral siuférd sm3eye ffesd o
. TR 3T AR €S ghard ol
o o o (System Test Cases)
Test Case ID Objective Steps / Expected Actual Status
kgl i) Input Output Output (R
3mash (R / (Srafem (eae
gT4C) 3T3CYC) 3T3CYC)
TC_SYS_001 Verify Addition Input: 8 8 Pass
function 5+3 (I
ENERENEREISL
TC_SYS_002 Verify Subtraction Input: 6 5 Fail
function 10-4 (SR
EEIEIEIRERE LI
TC_SYS_003 | Verify Multiplication Input: 42 42 Pass
function 6x7 CEESD)
TUMHR HaRH qURIl
TC_SYS 004 Verify Division Input: 4 0 Fail
function 20+5 (Sraerd)
HNTIHR e qurul
TC_SYS_005 Verify Division by Input: Error: Error: Pass
zero (error handling) 10+0 Division by Division by | (TR
TR HITTHR (TR Zero Zero
g SIeT) quIor It M
YR
TC_SYS_006 Verify multiple Inputs: 16 16 Pass
operations sequence | (5 + 3) x (I
3 TR hH 2
GRS
2.4 AT e (Acceptance Testing)

3P ¢RET BT HitedsR <R sifam Tum org. 81 ¢ Ridta eRETHR 3nftr dfsarmmed Redtat
HROGTYET il ST, AT T I3 IS AIted SR fagmy RerRdey i gorean st guf axd &1
® qUul, M T fdhar Rty T U difies Sr@dar R e ordl, @R SiRip=y e
ISR Ygel AR TG 318 b1 § USdiesd oild. Iraed fSfeegr dralel Alteder dhicacHdid 3ict
quf 3 T 30T SRS ITRITE TR 3R &1 ¢ FfEd Il o, Sffip=y e Rty uger
IIORTAT (real-world) TTATERUNT 3TUa I Yuf Hrd I iu=iRes RiaT fiesdr. g e Rda
318 BT g AT T Ad. B RET 541 US-ord, Fardey fovdl Waca SIferd! SIRgR-y & dg dhail
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ST, AT G KD -SIRT CReTT Cla-TaT aTiRed SITdTd, s e R3fd-aee ah e aR RIe A aa-
TURIC ST,

Sy ST Wrellel & UbRial GHTART gidl:

o ThaRMd APy T - et onfdr adhuraiet A1 e &1 § U,

o AMH-ThaRMd AP T - goifaferdt, o=y, Ramafaferdt sfor Ragid ai geomme w5,
= ¢RET U (Acceptance Testing Process)

1. Requirement Analysis
Business requirements & objectives

v

2. Planning

Scope, objectives, schedule & team

v

3. Designing Test Cases
Functional & non-functional scenaros

v

4. Environment Setup

Production-like test environment

)

5. Execution of Test Cases
r!

-

-
==
- ==

“alidate expected behavior

v

6. Defect Reporting
Record issues & provide feedback

v

. 7. Re-testing & Verification

Fix defects & werify resolution

v

8. Acceptance Decision

FTirMt Tt g

Fizes

i
e

\"-

Systern meets business requirements?

< Accept X Reject

Fig 2.9: fap=q 2f¥T WRIN (Acceptance Testing Process)

1. frorrde AMARNT (Requirement Analysis): fagH¥ R Ay M 32D JHs Ul o
FHRIGIT Hewdrdl ahua, fhadd onfor Reri=g ey e,

2. I (Planning): ST <RETHT Wh1Y, SfeP S0 da1U=eh 3IAUL. TRETT HIUT HRUIR & 30!
((3-gor, Fariey fdhar QA &),

3. %R'W%Eﬂgﬂm (Designing Test Cases): R3[@-98 g uaoaR SR <3 Rimes sfor
T HUY JIR HIU]. WoTd THRAT e Hag JHTAY H0T:
o AM-HaRMd ¢ HUY (RBIH-, Foifaferdt, Riagfed)

4. TgT-HE V3T (Environment Setup): RIETH ST IATGRUNT aTORE SUR 317, AHRQT
fR3rq-acs LT TrRrHe dUR R0,
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5. & &Y URIRIR (Execution of Test Cases): TS-Joi¥ fhdl QA TH ¢ iy I HR.
R =T aToRT=AT URFRYTT SU&THTO aRTd 38 &1 & U Sld.

6. fShae NUIfET (Defect Reporting): Me@aedl WA, T fdhar ufeM ReeiuRgT Smaen
et i U 9 S@auic Sl JURUIRIS! HISsad Gul.

7. Q- fOr FRIWBBIA (Re-testing and Verification): SHATN [ShacH go¥d HAN. T
61 3 D3] | AT quiao) YeedT 3R d bl § TURard,

8. G‘IJH'\Q'ETH Aol (Acceptance Decision): Jgd e mwsﬂm 31T Rty ﬁ"ﬁﬂﬂﬁﬁﬂﬂ@w
quf SR SR R MU= R WHRE! Sd (Accepted). 3TN, HTAAH GOXAT T
8T <& el ST,

ISTERT (Example): eSS Beayaex SMRIB-HED Sap=T ST HdMT Weld el quredT ST

. ﬂﬁﬁzﬂ Addition, Subtraction, Multiplication 30T Division HRdT Ud &I

« Memory functions aTuRdl dTd &1

« Entries clear 0 Q&0 @?f DI

BECARIE ST, CIERTIE] JAHdT (Ease of Use) 3for Rei=g ergw (Response Time) Y 3Tg I

? 94 qadesal TROIIHR JaRIe SiTd.

HP ¢RETR UPR (Types of Acceptance Testing)

1. 3T SfEET (Alpha Testing): SEARA AgeaR AT AMERUNT el SN, TS-Jord THIT
813 WHdld, UUT SEAUY [FRIE0T Hald 30T SIS AT HRTd.

2. dter ofET (Beta Testing): Ulgdh fdpar Q'_s’—ﬂ\_rlw AT ol oI, R3rd-des ST ST

Development

!

Alpha Testing

(Internal Team)

Stable Build
4

Beta Testing

(External Users)

Feedback & Fixes

v

Final Release

Fig 2.10: 3feWT ¢f¥e o dter ¢ ufshar (Alpha Testing to Beta Testing Process)

2.4.1 3BT SfFET (Alpha Testing)

3{ehT RET BT 3-8 IRP RETAT UHR 3MTg, S WedsR TS-goridhe Rellel HRuggdr
SEARAT Tgcar Bl STl Bl ST STy fdhal THIUT SRET (QA) ETH Hg dalt SiTd. AT A
RECESUSASUIERECIGICRYIG] (controlled environment) AT 3RAL T S0 0T THWT AdHR QY.
3R] cRETHY Aited3RdT R3fd-acs aruR Riegele &ar Siral, U g1 ¢ ReT A uRiRUdd el S,
s AtedsR g RerRAcy quf #Rd &1 301 SUaYATT aa- Hrd &1 § aurd oifd. JEe
<RET g sfter SRETgE! dhdll IId, S SeauHc Uihd Joardie cuTdd THST ey

goxd Bl IdIal.
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3EPT eIt ufspar (Alpha Testing Process)

I (Planning): R Fﬁ'q Gﬁ"@ 37for e RAfvaist Afgra s,

T HY %‘g‘é‘—r (Designing Test Cases): 1YY, 3uférd 3f3cYcH 3TIOT S¥e W FAfa o,
reE ol m (Execution): o RIfAd aTaTaRud e HO I HdId.

T RAfET (Bug Reporting): TRETEIM seesaa fSthaey SfoT 33 AT HR0.

vl 3TfOT §-2fRET (Fixing and Retesting): STAUY T o Hald 30N ¢l =T ¢
B R RR (stable) AT 3T BT g TUTIT.

ISTERN - WSS DHedgaIeTo! 3fethl SR

ORI (Scenario): TH, T HU-I WSS dbeagaie? RIHLH fawmRid &,

3T SRETEIM: $e3-d <y (FHAR! fdhdT QA ) Teitd firad quyd:

. GT%'QH H@fﬂi’ﬂ, II%WF—T, %@TYH (Addition, Subtraction, Multiplication, Division)

. RIS ?\f@ﬁm (Percentage calculation)

. TR RN (Memory functions)

add Weitel A14-UhaRd STel qUred SiTdTd:

.  WRWBIH-T ATUEET 9)

- Ramafeferdt @em St gsfel, sfay $79e)
mwwﬁmmwmaﬁwmwmmmm time A&
i § 79 3fethl CRETHET Higae SIIdId 30 g% el ST,

3T CRETTST AT T HUY (Test Cases)

A

Test Expected
Case ID Objective Steps / Input Output Actual Output | Status
(C' > EfED) (R / 37YT) @ | e emseye) | (R
TS HTSTYC)
ATO001 Test addition Input: 5 + 3, 8 8 Pass
CRSKEIRL press "=" CEES])
ATO002 | Testdivision by | Input: 10 + 0, Error / “Cannot | Error/ “Cannot Pass
zero press "=" divide by zero | divide by zero” | @
R UTTHR "3l / A
IR YITIHR Rl Id
ﬂ'l?jf"
ATO003 Test Input: 6 x 7, 42 41 Fail
multiplication press "=" (3R
TUMTHR TATRIO!
ATO004 Test usability Check button Easy to use, all | Easy to use, all Pass
MR Yayar | layout and ease buttons buttons CEES)
qurgo of input accessible accessible
JeUIASMST | IR I,
Mgt | 9d §cul Ygol
AT U RERES
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2.4.2 dIeT ¢RET (Beta Testing)

deT SRET 81 AltedsR SRETHT U UHR 3MTg, Sil Sfethl CReTHaR SATIT Sifed Reftorgal ovar ST, 6t

o ﬂ@a'l%ﬂ?[ TAé& Qﬁw (real users) 37107 Tcef aTaRT=aT aTaraRund (real environment) Bt

STd. I/ T 3R WU 3eh] CRETHE - dhsaedl i fdhdl Ias 2nyol. dier R

JYRUT (final improvements) HRdld. dlcl cRETAE A HaRHA CRET, AH-ThaRMdA ¢RET

goifaferdt, wwiH=, Ramafaferd) o TrEaw i), T § Id Udel goReT aTdiarund b S

dter T 3%'521 (Purpose):
3{ehT ¢RETHS 7 AuSaed Zct Mo

. U ATIRId W d3Rd da qumivr

. TORIB G BISad, AT 30T 3gud fresaur

. YUCd3R Aadd RSl TR g &1 8 AiYd Hor

dter SRET=H ufehar (Process of Beta Testing)

1. Wi (Planning): 3, E'Iﬁ%fﬂﬂ? qu 30T ¢RETT Pramraeh 3xaul.

2. dfeT ®oiF Resl BRU (Release Beta Version): Sdedsidad U;Uf gToiel AI0Ca3R (Beta version)
Mas® a1 o1 SUasd He- qUl.

3. GoNIgR oXc UaeIdgRM (Execution by Users): o Uci& TR AMMEd3R TR, HharMd
TR DT 31O Guifafercl sfgHadrd.

4. WIgdd Yo (Feedback Collection): Qﬁlﬁ T, WY fhar YR T qigqdrd.

5. o fopfaRdT anifor JYRUM (Bug Fixing and Improvements): SEAUY Wisddhd fAAT Heed
Heardl JHAT Go¥d hdld.

6. 3ifaw REAST (Final Release): G A THWT WSdedHdR AIHcd3R SHhRAd dl<dra! 7R
& S

IETEIVN - WSS HedgalexTa! stel et

ORI (Scenario): e SRET YUl AR DHeaeier MG o diel Fod Hle! Hded alel

o1 foel ST, o o =], Siftha e fdhar Aierga/diiiar Ueel aroRdrd.

Iited3R Reitel bl .

dter eReTarat 4T E HAY (Test Cases)

Test Objective Steps / Input | Expected Output | Actual Output Status
Case ID cERE) R/ | (3MfeE mSeye) | (e emseye) | (R
(G| ERLO)

TSt
BT001 Test addition 45+ 55 = 100 100 Pass

RIS quToY GRES])
BT002 Test division 12+0= Error / “Cannot Error / “Cannot Pass
by zero divide by zero divide by zero” | (@R
YR YTTHR ECVACIE!
qUTIOY YRTIHR Bl Ad
:ﬂﬁ"
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BT003 Test large 999999 x 999998000001 999998000001 Pass
number 999999 = CEES)
calculation
HieAT Gt
U] AT
BT004 | Testusability | Check button Easy to use, all Some buttons Fail
IIOR JAHdT layout and buttons accessible hard to read (3R
JuTgo ease of input | ITRUIG AU, Jd | Tl S0l I
U IS | Fe0! Tl SUAH HAI
3o ggedt
AHAT TARI0!
Table 2.3: 3BT ¢ 3. dter ¢RET (Comparison between Alpha Testing, Beta Testing)
IECa] ST RS dter e
(Criteria) (Alpha Testing) (Beta Testing)
ARAT gorjars Relter Hrugmgdl Tgel aToRTH dTdTeaRUNd STel golidh g
(Definition) It d3R Tura aRGRAT | AT d3Rd HeaHYH HRUMIST dail
HI0 B TR ¢ (SHATY, QA e, TR goTY / U8 .
(Performed By) HHARY).
g fafa aramaR @@audic / R3fd-ace TR (GolRdt SUHR],
(Environment) R da). Jeaad, 0S Foi-).
(Focus) ReprRycy 3M1for tharferct GOR FHIYT TURI0.
YT,
CRET UDHR BRM + AH-haRMAd AR + A-HaRAd (&l aTaRTel
(Type of Testing) (RBIH-, oifaferd], R
Remafaferd).
(Defects Found) RBIHY Sleca-a. prfefaferd Ulsa .
goR HEHI TE GorRi<T HEH Tel. TIEl STel gord iohguul Bieed Gdld.
(User Involvement)
3 IFe 3R dieT Reflorara! ged a3 AGHAS / Hhd
(Goal) RR e IRBaH. | Refiorard! TR 3R &1 7 g #=or.
(Timing)
IaTERUl DeagaieR 30T SARDRAT Add, | Heagaiex 30U a1 goriagd 1afay
(Example) Subtract, Multiply, Divide 3fTfor f&@IEU/0S TR AR SITel;
RGHTATS! S el Sl gaifaferel, HRY A WieR wigddh
EGNIASIGIA
46

Maharashtra State Board of Technical Education



Software Testing -316314 loedsR ¢RET-316314

2.5 WRysre T (Special Testing):
2.5.1 URWBTH=T SfETT (Performance Testing) - @t T (Load Testing) 3for '\‘a'\‘[ efeT

(Stress Testing)

RBIHY T (Performance Testing) éT A-ThaHd TR Tdh gof} 311%' ot fafay uffRudiae
FRtraT 97, Whafafere, RRET Sfifor fayragar quruareR e Bisd Hrd. WHIHY cRemmdid a=
TgWid UHR U Alg ¢ReTT (Load Testing) 3{Tfor @H ofeeT (Stress Testing). dT U] Riesael
IRATAD (real-world) ITIRTAT TR HRAEHAH BIATD Adhd BT § AT HA.

RBH- AT dfkre (Characteristics of Performance Testing):

1.

a7 (Speed): Rty RS AT (user requests) fobdl dadR gfadTg ad (response time)
B Ao,

ThAfafere! (Scalability): AT ARG G fdhdl SIIER (transactions) RICIH Hrdedd
BIdileg Xebdl <hT B T,

fRRAT (Stability): STH®Te IR SAAMTe! RIETH AT U1 YRSIT ATE A8 BT Tl Tt
P

fAYTITEaT (Reliability): STRd diewg fafdy uRfydine s 9 uaR &1f axd &1 87
GGG

B T UHR (Types of Performance Testing):

1.

Performance Testing

Addresses performance issues
in the architecture & design
of a product

_— T~

Load Testing Stress Testing
Tests how a product performs Tests how a product performs
under normal use under abnormal or extreme use
Speed Scalability Stability Reliability
Response time & System's ability to System remains Consistent
throughput under handle increased functional under performance without
expected load workload and extreme stress failures, errors, or
conditions growing user base conditions unexpected behavior

Fig 2.11: WREH R THR (Types of Performance Testing)
s efe (Load Testing): 3Mf&d ST drsEral (Expected Workload) R ad= qurd,
el UHTd dB! (concurrent) ARG A T BT fdhal TAER (transactions) §BER dIGad AT,
Sqdfd Rt 7afal (threshold) a3 SITd AT
T T (Stress Testing): RIETA THRT edUET SR TS &% faa SfdT Uige (breaking
point) TN ST, T RS UTRHR (failure) HRA AR (recovery) Bal aUr SiTdl.
Y~syR-q / P T (Endurance / Soak Testing): 3 pramadiret R ot fRRar
(stability) SITTOT TR TH-T U, IS HART 1 (memory leak) fhal TRWBTHT U AR
T i@l Idrd.
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4. TTEH T (Spike Testing): SHAH 0T YU SIRA THIUNG IS dleedy Rieia w1t ufafdar
34 § JURIA. I, 3T HiddT THTUNER JTaRed Qe ey Rty w2 arm.

5. ThAfaferd) R (Scalability Testing): TS ATeda fdhal HH! Bl SRAAT SRIGIA BRIGHI
W d (Y T Thd SIS BId BT § B4,

a. de T (Load Testing)

e ST BT RGBT T Th TR 3T, e R g@8% dle dledd df faw Aafeudd

(Threshold Value) UIgId &1 § dUrd Sid. JTa! ThTd ool aTaReb il TRaT (Concurrent Users),

deR (Transactions) [Hdl ST FlegH AaAM dledd STdTd 0T &1 GRIRUT SWiwpRd ac-

A8&r01 et ST Tle SRETHS SHTRIh R SfUferd UEd dlSwIell arg YR BT dhd B! ATel & YA

Bl

1 Aruiie T Wi U qure Sl

. vfaurg de (Response Time)

e YUc (Throughput)

e CPUdAIWR
o ARIAWR
Rl fRRT (Stability)

SIgT 3 ATR®d (bl WY UdhTd des! R aTuRdTd degl df BRI aNTd § IS CReTTgR FHold.
B el wgr (AfAd ardrarund (Controlled Env1r0nment)ﬁﬁﬁ.mﬁ?ﬁﬂéwwmm
3107 HIUTCHGT FeT =1 AT YUl ST AlS CReTT JRIwA! T Sifd. 3 aTRdd HATOT TgR Riee
DHRUGIST HICHRA gedal HiGAT YHTUMER dToR bl Sl

IETETUT: JUTYL T YA 3-B1HY Jease

ORI (Scenario): TUMRIE AT YaGAT U] 3-BHIHY daRITacar UhTd aa! 10,000 U /! dxaid
3fRIT 3rU&r 3Te.

UfehdT (Process): QA ISR 10,000 THHIEH (Concurrent) TR RITIC HRAT, S

. T BICHA TTHAd

. fEWHIET $uA auRar

o OHc oA

fAYeor (Observation):

. U PRI uferdre ad

o USRI 3 Yha e 31d s g

. UHC HIudAme! ZEIRE™ guf gid

BT (Result): 3T UTew arewre R e B Hd SRS AlS <ReT JRRG! 3.
X B (Test Cases):

Test Objective Steps / Input Expected Actual Output | Status
Case ID G (¥ / 7Y¢) Output et (R
= (3raféra 3T3eYE)
G| 3T3eYT)
TS
LTO1 Validate Simulate 10,000 Pages load Pages loaded Pass
website under concurrent users within <3 sec, | within 2.8 sec | (=GN
expected user | browsing and adding no errors
load items to cart
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3aférd gor 10,000 o <3 debald | UoI 2.8
deERl | THHd o s g SIS Yebard e
IS AU | BICHS AATH SISUl | STt T A EIG|
Rwgete o
LTO2 | Verify coupon 5,000 users apply | Coupons applied Coupons Pass
application discount coupons correctly applied (g
under load simultaneously without errors successfully
NISLEINIIC G 5,000 PUA ARIRAT | HUA IR0
SfermRe TR @A IR | e A | e
LIRS fSwprde HU ARt
LTO3 Check 3,000 users proceed Checkout Checkout Pass.
checkout to checkout at the completes process CLES))
stability same time smoothly completed
AH AT 3,000 AHATIC UlhAT | AH 33T Ui
yfchart fRRd goT TehTel a3l RSta gof gior PUEINI]
LRI AHIHTICHS iUl
LTO4 Validate 2,000 users make Payments 3% Pass
payment under payments processed transactions | (IR
concurrent simultaneously without failure delayed but
users 2,000 gﬁlﬁwa&"f or duplication recovered
ThAd Ui H0Y UHc HIoThg! 3% SIBR
gordwaTel! UHe SRR fbar | IRRT @ TOT
LIRS g% R | g S

b. QW <fRET (Stress Testing)
XY LT &1 A-ThaRMd WRBIH SR Teh TR 31Tg, sared RIS fRRaT (Stability) S1for
II\_r@,_cﬂ (Robustness) qurguarTel fadr Sidd S e fhar Sumeia SHIRa@t (Resource
Exhaustion) graaa offd. g Ao R M HreMduat (Normal Capacity) SIIRd ORI
Gyl \_rl'lﬁ SO R sfdT tI'T%‘C' (Breaking Point) 3NSEdr ﬁéﬁ
e T AT WU, T fReTmed Rdiu=ht wafer siiare faer aror faan S, 3ar.: Aud &t
e, fe$%® WY Hu0l, Aead diat (Network Congestion), SR SR ¢fthds IT AT0idl &7 36T
T TR H-T JURI0! R JIeid TS quro g1 SR

o TR Bl (Error Handling)

. Rimt ﬂﬁlﬁ?ﬁ (Robustness)

o 3UJAS (Availability)

o Bg3RAR Rebegdl &HdT (Recovery Capability)
XY e R srae H¥1 7 gidl TGl Bd (Graceful Failure) Bid &1, a9 Hgwdl Sl
894 el 1, § YA ot S, WU W R ot dweft hiew SfRéT (Fatigue Testing) 3G
IGTERUT: YUIRIE AT YA 3-HIHY dadse
ORI (Scenario): T/ 3-HIAY deTTEedR 3TdT UHTE ded! 50,000 ARG daita 32 Arroft et oI,
St U ArSUen U SR 311%.
UfhaT (Process): QA SIS Wreild fobar Hiear YHTUMER Ricie HRdrd: SIS, dHs3e, UHe
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TRaR A= SIRd Nebeey Uraq e &l qume i,
fAeror (Observation):
o J9UTEC B AT 3 AN

o P! U TIER SRRG! BIdTd

e 55,000 ARG R goigot =1 gid
ﬁW(Result):
g Rt

SEAUY.

. IR ADAEIA B Ahard

ST Uige gaedr Sfdr ot AT HHARAd SR arTd § WY g, a1 AR

X Y (Test Cases):
Test Objective Steps / Input Expected Output Actual Status
Case ID 1A (X / §1Y<) (erufera Output (R
@& 3T3eYe) (el
L3 3T3EYE)
TSt
STO1 Identify Increase users from | System should | System slowed Fail
system 10,000 — 55,000 degrade at 50,000, | (TR
breaking point gﬁlﬁ 10,000 ORI | gracefully before crashed at
Rt §fdb | 55,000 wdd areqo! crash 55,000
UEe il %21 grogrgdf 50,000 TR
R saggag @ | Rcm
grat el 55,000
R b Tl
ST02 Stress test Simulate 10,000+ Minor failures Some failures, Pass
payment payments acceptable butno | no data loss CEES])
gateway. simultaneously data loss Pl U],
QHc icdaR | 10,000 U&TORA | fdhRples 3ua®l | qur Ser iy
LI X0 | UHcH UHMde! | dradid uul sl et
Regeic 0l Y Tl
STO3 | Test system at Push CPU & System should Server slowed Pass
extreme memory to 95%-+ remain stable or | down, queued | (TR
resource usage | CPU @ HHRT 95% deny requests requests
A ™ | Uem SRd TR gracefully T T T
JToRTR Ry Rt RRIEE | R ;g vl
IR foba fa=ia e
R
AThRIATd
ST04 Verify error Increase traffic 5x System should Error logs Pass
handling suddenly log errors & show captured, CEES)
under sudden E:'W 3fdHd 5 Uc user-friendly friendly
spike dredul message
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3D Clhdh TR AN 8o g message
e TR goR-Thedl Aw | displayed
goR-Th !
ERERACEK)
STO05 Test recovery Restart system System should System Pass
after crash after overload recover and recovered in 2 | (IR
PR ISR resume normal mins
R Ry | Ry Serd axor operations T 2
U Rt g1 At | frfeid R
SHTRRAHE ard BN
Table 2.4: @IS & fa. '@'\‘lﬁ'ﬂ (Comparison Between Load Testing and Stress Testing)
Criteria(F®m) Load Testing(clls ¢f&) Stress Testing(¥¢d ¢REM)
Definition Verifies system performance under | Tests system performance under extreme
(T expected load conditions. or beyond-limit load conditions.
3{Oferd dis aRfRdd Rt 3 foran HafeUar SR drs@reit
HIAEHAT AU, RRET=h Sriemd TR
Objective To measure response time, To find the breaking point, robustness,
(SIEL) throughput, and stability under and error-handling ability of the system.
normal workload. Rt s uige, Tefedt i =R-
g ST R T,

Focus Ensures system can handle Ensures system remains stable under
(= &) expected concurrent users, unexpected, peak, or resource-limited

transactions, or data.
SUTarT o, TraiaRT4 fdhat Sl
gTdT5dT Il &1 g UTed.

situations.
3rufera, dies fobar waffea gameq
IR R fRR I8d &1 ? Uiga.

Environment

CRIERE)

Conducted in a controlled
environment with gradually
increasing load.
Booga} dIe Ul dleyg Hafd

qTATaRUNd Belt ST

Conducted by pushing the system beyond
its operational limits.

frdtgen forem wrferma= wafeten S
AT &3 et ol

Test passes if the system fails gracefully

Failure Test passes if the system runs
Tolerance smoothly without errors under without crashing or data loss.
(3T expected load. R o fdvar Se1 w19 A giar AraRar
Teiedn) | Sfofed drewaret I REm Ry Tl el R O UT g,
IR AT dR X U Bl
Key Metrics Response time, throughput, Robustness, availability, error-handling,
= Afea) resource utilization, scalability. recovery after failure.
51
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Examples 10,000 users accessing an e- 50,000 users accessing the same website
(3STE) commerce website simultaneously; | at once; Running software with almost
1,000 documents print queue. zero memory.
10,000 oIy UhTd 9B 3-HIHH 50,000 JoTY UhTd ded! davTsc aTuRul.
CERIEACIERS
Outcome Ensures the software meets Identifies weak points and ensures
GEIS) performance requirements under software stability in extreme conditions.
normal usage. HHGI YT NdTd IO fd
AT T0RTd GIHCdSR WBIHY | gRRRId Sitedareh fRrar gfRifdd o,
TReT guf v Il @ ad

2.5.2 TR efen (Regression Testing)

fURE <R 81 T WitedsRr SRET T3 3Mfg, ST dR HlsHy dHad fclibeld dad o Bl

TRy, U fodhar 11 thaiy afan snefiung Siiiard sRiciedn haRM e Ioar AhRIAS TR

QAT HT81 A1, & TURIUITRITST bl i), TgUloid, HIded 3RS dad bedHaval 3l fasfid 9 ¢ daa

R grafer S R 3Rd @1, I THET R ARTER Fet S, R KT § Witedsr

RETmdd erdd %ﬁﬁmﬁﬁw 3T, [avva: sfes (Iterative) 3Ty G:IJGH_&FFI (Agile) SgagHe

JIATARUI. W ASRTL SIgT SiegT Sad dhal SIdTd, degl < dgaiges 3eid HRRd fha faasuarman

eiehT . U= SRET BT HUiehT B! HRd, HRUT JHA Tt Areideled] < Huy G5l Uhal aridH

R RR (Stable) 30T fAYRATE (Reliable) 3R 1, § dURIA . RIwm 2R Hgarett &=ar aa,

TR T BRI AT Hg¥sl aAIGdUaITA! (Selenium, JUnit, TestNG) TIIRE! SR o

HISdT THTOMER dToRel! SfdTd. gt UfshdT WeRuMu e SRETHER I& gia oifor R gfedwm guf

BISUdd T 8. Fdd 3UST ST CI/CD UudR-aHe RIRF <R BRY 31awasd sRyd. Riem

RETd g 3P U IRAR HIS Jad 8Id SdMTe! AUcdsRa! RURd, fayramgar ST Toran

DHTH RGOl

e A=t Al (Characteristics of Regression Testing)

1. o R it exa: o7 frad, 1o fdhar 9aH frad Siecmare! Rda fRR Tgd
317 Fd Z& Fmiur gid 1gid, areh @eh a1d.

2. fayrargar argaa: smefiean haRMerdts U= el duriedrdes SRR avIaiTea aTaraRurd ST
IR TTaa™ AR w1 ea, e fayr fafor g

3. It SRR-a A da: USTHS Tlted3Rdl Wb IH-, goifaferct fdhdr tharmferct st
BId TG A1, § TURLT UHUT TUTaid AREUT .

JEIGRT: TS MU SHTAbRH

BINRIKI] (Scenario):“Apply Coupon” Il freRueid U &1 SeauH goXd &l 3G,

UfehaT (Process):QA S RIRM <& areraa 31ftT wad ®u- flhavd A6l @) Wieiid MPla! aurd:

1. PICAY e ASU/HIGUl

2. ADH3IIT Ufchddrs ST0!

3. Udc Tied 3feusH

4. SIS T TOR gl

fAR1&10T (Observation): WWWWWWWWWW@W S{U&THTOY

@ [H drd Rledld.
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T HAT (Test Cases):
Test
Case Expected Actual
ID Objective Steps / Input Output Output Status
(& €SP (R / §TYC) (rufdra (el (Rl
L& 3T3EYe) 313TYC)
3TISY)
RT-01 Verify Add 2 items, Cart updates | Cart updated Pass
adding/removing remove 1 correctly correctly (a=rdh
items from cart 2 3CHSIST, 1 | B AR | DI ARadn
HIEAL 3T BIal JUSTET | 3UST I
SIS U/HTGU JurEol
RT-02 Verify coupon Apply 10% discount Coupon Pass
application “DISCOUNT10” applied applied CEESD)
FRERIL coupon 10% Y Ar | successfully
TR0 “DISCOUNT10” g ST IRAY0!
R aTRY DS
RT-03 Verify checkout Proceed to Checkout Checkout Fail
process checkout after continues stuck at (SR
TH 33T Ulchal applying coupon smoothly “Payment”
Jurgoy HUAR AH 33T screen
ABABCAT SN | GRedld g& ECZEIRT
B “Payment”
THITaR
3Shd
RT-04 Verify payment | Make payment with Payment Payment Pass
gateway valid credit card successful, successful, (T=rdh
integration Y pfSe BT UHe receipt receipt shown
UHc Ticd gfeumq H0) generated UHc gera,
JurEo O U=, | Oradt graaet
CICGIRGEIN
Gl
RT-05 Verify order View final order | Displays item Missing Fail
summary summary after details, discountin | (3RI)
generation payment discount, total summary
TSR AR TR | YR sifam ffsk | amount RINEIGKS
B0 quro RIS UTg0r S{TICH feara et
queilet, ge d
THUT dh
SrEqul
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Table 2.5: fed=r T f3. §-2RET (Comparison between Regression Testing and Re-Testing)

Criteria(fFre) Regression Testing(R3=M ¢fm) Re-Testing(31-2f%&m)
Definition Testing done to ensure that recent changes | Testing done to verify whether a
(AT (bug fixes, enhancements, updates) have specific defect that was fixed

not broken the existing functionality. has been successfully resolved.
I Fearge @ fhad, TRTe, S o ARy s aradian
3gSey) et thawmferdt faase g g dl 378 1 § U0
U,
Objective To ensure stability, reliability, and quality | To check the correctness of the
SIE) assurance of the entire application after specific bug fix.
modifications. fafRry &1 fira avg 31 &1 d
fayg=iierar 3for Turas gAfgd s,
Scope Broad — includes testing of previously Narrow — limited to the failed
(T working features as well as indirectly test cases or defect areas that

affected modules.

U — 3l o) Wit 9 surertan

were fixed.

Taifed - wad Tl Soled X

YYTId el Hisyed dURId STdra.

SOy fohar 971 TRATaR o8 Higd.

Performed On

Previously passed test cases (to confirm

Previously failed test cases (to

(PIUMER hell ST | they still work after updates). et U confirm defect resolution).
T ¢ DR, 3M1eft Tt STl < HHAR.
Automation Highly suitable — regression suites are Less suitable — usually executed
Suitability automated in Agile/DevOps manually for specific fixes.
CIEERE] environments. FH! TG Sgdd dedl H-g3fai!
JraAaTEd) | Sfd and - o / SesiTe gl IR eft ST,
¢ SHICIHT Pl S,
Time & Effort More time-consuming due to wider Less time-consuming since it
CEERPE) coverage. focuses on specific defects.
SR AN, — HRUI CRETT SIATHT HIST | HHI Jo58NS — HRUT Thekd
3l R RUCEZCUGEINNAEIGIGH
Dependency Not dependent only on defect fixes; also | Always dependent on previously
(3fgcifa) done for new features or system changes reported defect fixes.
Thad 11 fhaaR faaiqd A9d; TdH By | =gdT et Ruic delear &1
Example After updating the login module, ensure After fixing invalid-login bug,
CHRERY) dashboard, profile, and logout still work verify the bug is resolved.
correctly. 3{aY QMM T G BedHaR al
M TSI 3UST PR SXETS, BT Gedl e HT d qur,
MBS, ARTSHISCT TUTHOL.
253 ﬁlﬂﬁ'(ﬁ (Security Testing)

RS SRET 71 WiredsR RETET Th UHR 311, W sy fhar Ragedl sioramg!
UHRAT GR&T TSI (Vulnerabilities) ATgld 1, ST IR T8 T, 30T g¥ Seediad (Malicious Attacks)
RIS R amaial & &Rd &1, § duUd oTd. Jrel 87 3630 U $HHhd o™l
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(Unauthorized Access), a7 fo=g (Data Breaches) YT RH=am IRaTRTaT ufasy o, ﬁlﬁﬂﬁ?ﬁ
ST B U 31 HeaTel AM-thaRMd SR U 3ife, it Rty fafdy g iy faseit
W&‘Iﬁ Gﬂ% % qUNd. MY BibsRr3iferdt (Confidentiality), Eéﬁl_cpf (Integrity), 3fdfeperE

(Authentication), GI'TQITR?I@'-‘ZFI (Authorization), H%m_cp[ (Availability) 3T ﬂﬁ—ﬂ'@%‘@ﬂ (Non-

repudiation) Il TSI &t Sid. fafdy YR geat W—‘f S 3Tfor Redtadie o tl'\fgaﬂ

JUNH THRIUA SoiaRH, h19-Use fBhiPT (TaITHTH)(SQL Injection, Cross-Site Scripting (XSS)),

FHuGad HAfCHRA, SRRFET APIs, 9IM TroHcadid F¢T =M 3 HHARAT MYl Srard. R

SRR Hda=iia Aifedia WR&N id, goraT Ay fop wgdl Snfor srwysd, shesguead],

SeIUIeR (ISO, OWASP, GDPR) YIRS E OFeE ured A gid. ﬁlagﬁ‘é’r %@Trq%a

[GEIRIEEEL

ﬁﬁgﬁf{ SR ke (Characteristics of Security Testing)

1. PIPpSRIARIS (Confidentiality): A fEeem, i migeh, Fufdde Ser TRl Hagia
Tt SAfIGHd YaRTurgH qRf&d ddd.

JCTERUT: ok UGS Ufhy HR01 30T STl Wi BIVATIRIT TREUT HU.

2. E%ﬁﬁﬁ (Integrity): Rrdtomeia afgdae \H:ffﬂ% dqd BIUR A8, Il WEl .
JTERT: dfh 1T R eta TrgiaRM Yhiaured 818 8l 14,

3. TAfRPWA  (Authentication): REHHE vaw vggdl ToR  fisw  quURd.
IETERUT: ToRA-UNIGs, A, smfead (hRftic / By smae), g-thaex SiiificheH (UHU).

4. SIRRTIHIH (Authorization): JoRdT Had AT IRAMT ST SATHHTE Fa<T fesdr, At
Gl B,
Iarexur: fagmdf waa:an fera uig 2, uur 94 fqematar Serey uig X ATgl.

5. JQArAferd! (Availability): 8w fhar sFUférd aRfRUcde! RIETH M1 Ta1 Iuasy I18drd &1, §
AU,

JGlexur: %@3@3 fSmaa siie m (Distributed Denial of Service (DDoS)) EWW TREUT.

6. A-RGFETIA (Non-Repudiation): daiet Hll Jor fhar RREA A1dbTE Whd ATg!, ATe! WET
Hd.

JETERTT: AT SfHTHED TR HedTaR TeH WWEﬁWW:ﬂﬁ

7. gedilaes UTAPRRIG (Resilience Against Attacks): TIFIUA SolaRkM, TRTTHTY, §¢ B
R, ATTASR TRIREAT geed i1 R i€ 3 Adhd &1, § dUNI.

8. HITI-T-3MUTRA (Compliance-Oriented): RIFRE SRETHS ARII AFHI e Bld:
o IMTIUHSH - A I HHRIRA BR T SSIARM (34T, ISO/IEC 27001)

. SiSsgUTHYl - 3U a9 Sfrh R RIAGRET Ulside (OWASP €U 10 eiRisferctal)
o SISIYISR - SR Sl McaRH WYFI (GDPR — General Data Protection Regulation) Sal
TREUTTST QRO HIaar.

9. wieffdes wTeniafadt fSeRM  (Proactive Vulnerability Detection): TPy exploit
FHRugreee RTadid dadRdr Med. 9HeeH SR ot genfaferd! Wb (Penetration
Testing and Vulnerability Scanning) TRIRE! 1Y aTORe ST,

10. R Rea=m enfor (L3 G\fQ'ﬂ?T\q (Risk Reduction & Trust Assurance): St foramn et HHi
Hd, RETad fayraredr aread SfoT gorian faym g¢ .
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JTERT: ST 9 3RIHRMA (Banking Web Application)
ORIyt (Scenario): qIMH, agR (Transactions) 3T Jer W rret dfdeT A9 SRR
Rt 2 et o
ufdan (Process)
1. QI e — Y (Valid) 30T 313 (Invalid) S RRIRT TR qUTGOR,
2. g™ ﬁl’@ﬁl’ﬂ (Attack Simulation) —
. SQL $9a®M (SQL Injection)
. 9 WY 3CH  (Brute Force Attack)
. TR GRS (Session Hijacking)
3. TIEIaRM ¢XC - UhRM aue R B8 Sathd! Ui,
4. DI AU (Compliance Check) —

. 3TIEHSf/3MIRHt 27001(ISO/IEC 27001)

. 3fiSsguEHdt g 10(OWASP Top 10)

. SIEMUISR (GDPR)
fAR1&10T (Observation)

1. a9 R R A gid.

2. 3% JBT g Idl NS CIh e HI3C AlD Bidl.
3. THRUA S9IaRM (SQL Injection) §eul silldh el ST,
4. 3P SBRT AR ATHRA S,
5. Td TRy UihPs ST AT dhatd ST,
6. SR HIUKHE! GR&T ICT (Flaws) 3HTesdl — Go&IT (Fix) SHa=.
Test Cases:
Test
Expected
C?;;D Objective Steps / Input Output Actu;l;x):rtput Status
3 cfee) (R / YT) (3rafrer sreegy | D
mash) 8113cYcC)
ST-01 | Verify login with Enter correct User logged in Login success Pass
valid credentials username & successfully A gl | @)
qy AR password IoR FIRATIO!
ENRRE g GoRAH A Brdl
GRS Urds Il
ST-02 | Verify login with Enter wrong Account locked | Account locked | Pass
invalid password 3 times |  after 3 failed G ld di I | (=)
credentials ECIEIINCERE attempts
3faY JeBT TTH I 3 SRl
ESIRRGIN PREIERCRCIG|
T quro Tl BIul
ST-03 SQL Injection Enter ' OR '1'="1 Login attempt Injection Pass
protection in login field blocked blocked CEES)
QM BleeHe ' | A YOd &l | Injection sid
OR '1'='1 TIHUI U EIS
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SQL Injection
TR TR&fur
RIS
ST-04 | Session hijacking Try accessing Access denied, Unauthorized Pass
prevention account without redirected to access denied | (TG
YA SRISIHTT session token login 3HIFHd YA
yfoee qUrg0l | YRE SHARE™ | Ry AIhRa AR
Gd SUSUIEI | a1 d AlHDS
PR REIRIGH
ST-05 Secure Perform fund Transaction Successful Pass
transaction transfer between encrypted & secure transfer | (=)
GRI&T Creiae accounts logged TRI& TR
JUTOY WrateH At | ereiaeE ufshr @ gt
IR DHROY NIUEISGE]
ST-06 Data privacy Check user data | Data encrypted, Secure data Pass
compliance storage and logs | GDPR compliant handling CEES])
ST | R ST LRSI | I Upps d & Ser
g ureH S qurgo GDPR 3f=U RG]
LRI

2.5.4 W—W ofwT (Client-Server Testing)
FIRe-Tg RET gt AiedsR T U ugd oie, Sff FRic-gey SMfbcderRar sfuiid
ST ITTST aTuRedt Srd. a1 3fbeaeRAe AT (Front-end) JeIdbg A= (Requests) TT&d
STIOT &R (Back-end) T fa—cTaR Wiehal de UG (Responses) TRd UTSadl. IT ¢ReTTal T Se
FARiT T YR AreTdial TN HRfh R, HharMIere], TRBIH-g T RiagRel g usdresoft #Ror
81 3R, B AT Ugd YT Fd &1 3% FaicTbgT JUT I IR T TR gTaresd],
) Tk I Ui <dl &1 § dur oifd. aHed Faric W8S (UL, 3YC RIereeH, aiiR gayd)
FARC-TegR SR AL THIIT FTai:

. ThaRMd ST — FARie-Ta&R Request/Response Tt qaroft

. WRGIHEY RET - 37, Whafaferd! ofor Ars@relia fRuRdr dieor

- TyegRet e - Ser Mu-iad, siifess M SiR dhgiad! T

. prfefaferd eRET — amaTTeH fEeTead SHfdl SIFeRiaId JUIc qurgol
B R uga Jfd o, -1 JauTRed, IRTd HifSar Wewmim il Uexumgey sfwrmrawed
TS YHIUMGR aTaRaR o, f1Y 3 Fardied UehTd dost Teg it TdTg |iedrd.
W—W ofET <t afdrea (Characteristics)

1. g-fear / 9&-fRaR WI®HH (Two-Tier / Multi-Tier) - TR WSS (UI/Requests) 30T T&R

qrgs (AR, Serew) g =l
2. Rpwe—fRui-g usareult (Request-Response) — e 30T TaAehd av Sl Tapdora!
Gl
3. =BT TSI (Concurrency Handling) — 37® FARICH ST TeaRd! HIILHT JUor
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4. WRBIH-T ATfor s efET (Performance & Load Testing) — PIGEIFCE] (Response Time) 3for
HeeX RRAT Hieo!

© N o L

a'crlgw 3T sfdh siferassH
ORI (Scenario): ARGl SATHATS a1 RReHmed TRH HRal, S0 qural 3T 8 T

.

Qﬁ?‘EIT(Process)
1. FaRie @€/MERd 310) AR hofRaw Jaidhs Ursdd!.
2. TR e RO USdresdl ST SerauHyd Hifga .

3. gaTde B8 TRl faedl HRal — TR Uithal dRdl — SeIauHe] U8R TS il

4. IR FAICHS HHHRA TSI,
fAR1&10T (Observation)
- I e R ! Al gld.

. 3P FAACY UDId dodl APBISC IR H& Dl
. AER STCOUAY gHIAT Algdd Sl
TR SR A1 ey Ufrrerd fads fagd I,

31 5 (Data Integrity) — ST TTETUT ST TAUTG 31 T JHTT 3R HT A TR0
RIegfedt (Security) - 3TAfCHRA, RRITHIRM 301 TR Tedresul

THaAfaferdt (Scalability) - ARG dTedT fadT BT U Teg<= &
. TR EST (Error Handling) — I 1<01 399y fdhar uaiiar ang ufare fiiesdl &1 d quror

Test Cases:
Test Expected
Case ID Objective Steps / Input Output Actual Output Status
Cueds| @Rp | @W/FE) | (eife | (R
) ST HSeE0)
CST-01 | Verify login Enter valid Server validates | Login success Pass
AME qurgor | credentials from & logs in A gl | (=)
client g USaresuit
FARICH G aY HEH Al
hSRIe DUl DRl
CST-02 | Invalid login Enter wrong Server denies Access denied Pass
handling password access AR ARl | (TR
3 AT ECAEICINECE] TG YA
BofenT EEL rHRal
CST-03 Multiple 100 clients log in Server handles Concurrent Pass
client access simultaneously without crash access CEES)
3P FARC | 100 FAICH UhM | X %M F gl supported
YA dqURIU | d3T Wl O gl LCAEGRSCEI
qHffd
CST-04 Transaction Transfer 1000 Server updates Transaction Pass
update from Ato B DB, confirms successful CEES])!
= CNIE] A DG B He transfer TR g
3UST AUl | %1000 IR
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TR DB 30sc
P& B
HHH Bl
CST-05 | Dataintegrity | Refresh account | Updated balance | Data consistent Pass
ScT3Rdsdl | after transaction | shown correctly |  SeT gud (IR
qUTIOY AR T | ITSCS da-g
RO 01 iy grgae Sirdl
CST-06 | Load handling Simulate 5000 Server maintains | Minor delays Fail
s gsfer users at once stable response not observed | (TR
Jurgo 5000 goRi T time st fads fagd
31 Rivgdie e | ek RRR uRrare 3Tt
CERYCN]]
CST-07 Security Try SQL injection Server rejects Injection Pass
check in login field malicious input blocked CEES)
ISCRIRG] AN BiceHe | IR °1dd 31YC Injection
qurgoR SQL Injection WId THRA CSICZEIS]

2.5.5 GUI ¢fReT (GUI Testing)

GUI (ITTh o d goR S <RETT 51 AT dSR CRETT! Th UGd 3MTg, Si STRIG R JoRk Sexthad!

HIAEHT, IR JAHT (Usability) 0T €4 G (Visual Elements) el GSdI@ U HRUIRITS! ATURa

S, I U], A, cRe diad, iad, fofed, Bl St GUI 9ea I TR HTH HRdTd BT 301

JRGATA TS T YR 3FIHT <ald Bl § qINId o, GUI 8T aTRGardm Qb= gfga

TdUdhidg SR, AT PIUKde! I¢! AT ATUR FaHdT TN U FHIYMIER IRUMH H& .

GUI TGRSR GaRMHd dd TigaieTd (Aesthetic) U STa=adhdl QUi rdTd &1 T Wt

Pl Sd. GUI ¢RETT HY3felt hall O3 [ehd, UG 98 draduararal 0T 3rgdbdl diedudria

Selenium, QTP, TestComplete, Ranorex IR HCIUR ¢ HISAT YHUMER dTORe SIdrd. GUI

(Environments), ®biM RENege=a 01 FGIRHA  Whe-US  gaqrEl  quull et S

PRI B 3G,

GUI &R AR (Characteristics of GUI Testing)

1. goR AFHATI USATas Uit (Validates User Experience): SR §eXhy ATIRB TS T,
THSUIR g+ AT goifaferc] TSSTIaR 318 &1 § dURd.

2. %3"37-[ ﬁ'\‘l"l?la?ﬁ GL IR L] (Checks Consistency of Design): AT Th 1 I %@E@W
Hi<d, 3, dTs-He ST A3MITH THARW 3MTed &1 AT WHT Hd.

3. PRED P dl '\Eﬁﬁlﬁ P d (Ensures Functional Correctness): 9cUl, $74¢ Uﬂc_‘\f';ﬂ g”rcr-
I BY IR Sexsifded gcd U0 HTH HRdTd BT d daRId.

4. wh-ﬁ-aﬁﬁwmﬁv Tudq (Supports Cross-Platform Compatibility): AT RIS
e, ST SNfYT fEREATER Sexthy I YR NIl &I AT USdIaBUlt .

ICTERUT: SH{elg MU SMIHRH

ORI (Scenario): SEAUHE A Hisde fScd Uoral d33e U1 fSSg &l 3Tg 31for AdiH

“Wishlist” 901 SISd T3,
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UfHaT (Process):QA T GUI ¢RETT Rd, SUTHE hdes a1+ 9¢Ud Ale! R WIaid dleidie] I8 dIeul

EZSIISIRE

1. BIHUS, Hisde fecd US 101 A 3ac USaRld ae3cal gTaa.

2. “Wishlist" U STIeHdT (@ UHR HTH HId BI).

3. e, ufemn for fhacizn qu=fiarh drg srg-c.

4. JATHT SIS AT (Chrome, Firefox, Edge).
iefor (Observation):J-gl %%IT'{:I Had Ul W ﬁ?ﬁ, “Wishlist” SCU1 97 YbR BRI Eb_{?[, tIT@

Firefox STSSRAY JH3HIC USaRId CRe s THe [Susae e,

X BT (Test Cases):
Test Objective Steps / Input | Expected Output | Actual Output | Status
Case ID (&]i4) (W / T7YQ) (3rafara (IeaE (R
¥ 3T3TYe) 313TYe)
G|
SIRED)
GUI-01 | Verify layout Open Layout aligned Layout aligned | Pass
consistency homepage, properly on all correctly CEES))
A3 YEITaar | product page, | pages 313 A
JurEoy checkout page | Id ToRIaR Mg
AU, Uisae | A33e qrgdia
U3l § dh33C | 3lls 31
Uol JUSUl
GUI-02 | Verify Wishlist | Click on “Add | Product added to | Product added | Pass
button to Wishlist” wishlist with successfully CEES))
fawifere qeu “Add to confirmation PIEESRN )
GRS Wishlist” &R~ | Ulgde IS
[ESEICTY| faxiferens Silsa
W14  HHHIH
foesTa
GUI-03 | Verify text Open checkout | Text and fields Text misaligned | Fail
alignment on page in Firefox | aligned properly | on Firefox (3R
checkout page | Firefox A&l TRC I Biegd Firefox Tl
TDHAIC USRI | B[ US| TR 3AgS | ToRe [qepasid
CRC AR | Iyl 3Tad
IR
GUI-04 | Verify image Load product All images load Images loaded | Pass
rendering images on without distortion | correctly erEs)
s Yeft detail page Td o HO ORI
qUTIOY fSCaioaild | fopdiRadls | dls e
UiSde Ao T
S B
GUI-05 | Verify cross- Test in Chrome, | Consistent Minor Fail
browser Firefox, Edge appearance and misalignment in | (3=
compatibility functionality Firefox
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PIY-ST3IR Chrome, BSCECIRE R Firefox A&

gurddr qurgol | Firefox, Edge | 99 a0l @ ST faames e

O S IR0 | prfermar

2.5.6 SeTdy ik (Database Testing):

STy ¢RET 81 UHh Wit d 3R SRET i 31Tg STt Serad RikeqH i Th T (Schema), <o, fo™, e

BT Bl BT ATV SeT T arsaa, firesaan, suse g faeiie Ham Siial &1 § durol 87 3. GUI

<R The-T8 ad- dqUNId, TR SeraN <Rt d-UeHid Sere fayrmedT, YETAdT (Consistency) 3101

e AT Hxa. amed fagmg a0 Sered TR IRARIAT 3Hdd U 3ed &I, a9d ofe

AreaeEl WG A7 Agdl BT g dUd ofd. Sced R SQL &isl aiqRe Hgaref! favar

Selenium (JDBC/ODBC), QTP, DbUnit ARG TRIGR 3icHcE TG dball ol dvd. S,

TRIDBIR M7 3-PHIA IR b=, fY SeT rgdhdr SfoT JRe fdd Hew@r! 3, fad

BSRIERERGH

ST & afkreed (Characteristics of Database Testing):

1. SeT S usarevlt: 3¢ HIVAR! TSR SRR [hdl THaHIRar araRidr Jréadl
[EEERISIRICIRCIEIC TG

2. STy TRIESE fagm A qure: fomd, WIS uRiioRt onftt ey aivg YR H1H aidld
CARIGRIRG]

3. @m fayrargar H&Iﬁﬁﬂﬂﬁ @@JTJIQFH ACID (Atomicity, Consistency, Isolation,
Durability) TOTeH e U6 HRdTd &1 § Jumd.

4., WREHHT \’rl'lﬁfﬁ?'&ﬂ TquA: S SHfPrERE, ufadre 9 (Response Time) 3for &I:ffél%
AR G SITdl T I FeIHTI .

JETGIUT: 3T QMU WFhRH

ORI (Scenario): ATRGAT WGl YU HeAFIR 16X AR Sclaqdd ARRIAT Aeaed Sd

3R BT § QA T TURITR T3,

Uil (Process): SCIaN <N S WIaiidl drdlidl USdresuft deit Sira:

1. 9 TG ST 3{Tex quRid TFaRIT SC STl 37T I,

2. BRA DI RaERm (Customer ID — Order ID) Y UHR STgcl STd b,

3. 3HTeXHE Fad HHMR Scl AR TS Bl .

4. UHC e e CFIaRM AR Adiad gid bl

fARY&0T (Observation):quf Frered STEATST ST dradian 50 i), TR Uie g TR 3Ty e

UfehaT SRR 3.
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TE Hag (Test Cases):
Test
Actual
C?;;D Objective Steps / Input Expe(cteadeOutput Output Status
. 4] (R / §Y¢) S (TT& (R
s $113<YC)
DB-01 | Verify order | Place order with valid Order details Order Pass
insertion customer details inserted into inserted CEES)
TSI SR | AY TTgh HIfgd aTae database correctly
U TSR ¢TI 3T ATt 3fTeR
ScEEHE 3C | JRRIA
EIRIRCIIGE ¢ TRt
DB-02 Verify Insert order without Database rejects Constraint Pass
foreign key valid Customer 1D insertion violation CEES])!
constraint | 3/dY Customer ID U8 | SeTeH §U%H error
TR &I TS ¢ B0l ATPR Tl displayed
BT HRCC
LRI ERIKEE]
TR feyet
DB-03 Verify Update order status to | Status updated in Status Pass
update “Shipped” Orders updated CEES)
operation | 3{f€X ¥ cH “Shipped” tableOrders correctly
3use H0! CIAHE Tl cd
SITORTH sUsSc {Id aifest | geERian
U ST 1
DB-04 Verify Simulate payment Transaction rolled Rollback Fail
rollback on failure back, no order | failed, partial | (3=
payment | UHc Bd R #R01 entry data saved
failure CrIRMAAAD | Addd b
UHc Bl B PIUIGl | e, fefac
IR 3{TSX Tl Amdt | ST Heg el
NNEEY
GRS
DB-05 | Verify stored Execute Correct order Order details Pass
procedure “GetOrderSummary” details returned fetched CEES)
execution procedure g affex quRfie | correctly
TS "GetOrderSummary” et ufies | 3ifex duxita
PRI TSR I HR0! PIERiR
[UESGHRIE] foreaTat
REISL

2.5.7 WS T (Sanity Testing):
TS ¢RET &) AitedsR <RET Te Ugd 3ifg St 7d1H AitedsR fots MaTeMaR Sl Srd, SHed
ware] fafRry o fra fobar e traeferdt arafedT i SR T8 1§ duTial i 10T < Seade
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Taferd Afegcared FTe! [aaTe SATe ATg! ardt WE drelt oiTd. &1 =11 & 319 (Narrow & Deep) Td 3Tg,

TEUTS! 90T RIS quruamiast Hhad seadedl [dhal HTdd HITeR T d&f fad ofrd. dfet efé

dgdd AT 3FRPHPS (Unscripted) IO HG3fell dhell Sfd, TR SR RIIE ¢ Y2 Iudsy A R

IR ATURE! BT Ud!. S R aiid RICIH A1 318 $T & qUIUATS! &1 T Siag araoft

It T afkreed (Characteristics of Sanity Testing):

1. IHYS ST (Focused Testing): ST T fdhal o Sqaies THITAd STcied fAfRIy HRTGR A&
higd B

2. g ATMOT §APT ¢fRET (Quick & Lightweight): U RIRF SRETUEN U SIag 3.

3. 3FAfEpPE W& (Unscripted Nature): EIE% BT SITAIRD UgdH ST IgR Peit ol

4. TNePIu 'l-jﬁﬁw'l (Acts as a Gatekeeper): 17 o Oy &@W%ﬁ@ﬂmgﬂaw
TR 4d.

JGTERUT: [T MU IR

ORI (Scenario): “DISCOUNT10” & HUF HI8 AR AN 81d -Tegdl, BT &1 SRAUI! gotd

Dl 3Te.

UfdT (Process): QA T ETalTd 7T AU

1. o fhe-iaR U TRORIA A 8id 3118 .

2. TEPE3cAdR TRu fhHd (Total Price) TRARIT dheadalc BId .

3. Yafd haRMIICIS S ol dh33e Sf0r UHe ufhar Hie dreld .

A& (Observation): HUA TRIRAT AL BId 30T f&¥brde e Hewdl, I &1 thay IR

e i 8.

T HAY (Test Cases):
Test Expected Actual
Case ID Objective Steps / Input Output Output Status
@ I i) (R / §Ye) (3rufera e | (R
SIRE]) 313eYe) 3TSeYe)
SA-01 Verify coupon Apply 10% discount Discount Pass
fix “DISCOUNT10” applied applied CEES])
$U fthag “fEWPISC10” UT | 10% Haoid AN |  Faed AN
JurEor TR HR0Y EINIRCIFE] EK]
SA-02 Verify total Apply coupon on Total = 3900 Total shown Pass
price cart total ¥1000 | UHUIRGHH 900 |  correctly | (I
calculation 21000 PIC TICadR EINRCURS] UHUI IFhHH
TR febrret HU A B0 AR
R CIRCL il
IR
SA-03 | Verify checkout | Proceed to checkout Checkout Checkout Pass
flow after dH3ICho EJ,'% oy continues successful CEES)
coupon AHAFC P | dHHIT
BT gE g uifes | a=dt
AHIIC Tl
qUTIOY
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SA-04 | Verify payment Make payment Payment with Payment Pass
with discount UTic &0 updated total successful CEES)
Jaddag UHe succeeds Ufc gerat
GRS 3USTS IHHR EI]
Udc g et
ifgs
SA-05 Verify order | View final summary Shows Displayed Pass
summary SifaH Iet urgnr discounted correctly | (=)
TS gt amount gt
qUTRIOT BERNICIRCE) gRgaat
fegeh uifgs

2.5.8 P I (Smoke Testing):
Wid <R 81 AdedsR SRET Th ugd 3 off TEmen 144 oAt waid Jewren (hicwa)
AR TeIeIST AR ST R 3HTed Bl § TURITITS Bt ST, B ¢ R TaTd Areroiydf delt SRt
T Aol 3RE foa “face @RfharrM ST (Build Verification Testing)” 3! Tl SITd. I
¢ ited 3R fote gdia duxitadR CRETIET g fRR (Stable) 3118 &1 7 MAd gid. Jra=ie:
SEaudeg T facs Rofie SreasaR 1ftr QA dmes Tuargdl Wi T Felt 9. & Tl &
d128 (Shallow & Wide) T&d 318, T8N T4 TG Hieg @ dUra ST, TRq Jd HhaRHd duRiiard
EIGESIR EIO"@TQGW gfedzm anfor m\’ﬂﬂ fewrade (CrCD (Continuous Integration and
Continuous Deployment)) PIELIEREL) Selenium, QTP, Jenkins IR SR < diu= HH
¢ TG IrerdedT ST,
e Rt ke (Characteristics of Smoke Testing):

1. facs @RBHIA (Build Verification): Ted3R face RIS fRR (10T aroRvamdg 31mg &

? gFfd wva.
2. ga"‘]iﬁt«raaw ANy (Early Detection of Errors): W’I’cﬁ?ﬂﬂ TR (Showstopper) aIY 3.
3. RIdl & A1SS (Shallow & Wide) SRET: T HaRMICICISIOR A& dhiad HRd, T JURITS TIRId
e,

4. 9 qrIaUIRT (Time-Saving): 3R fSTEaR I I TR arad.
JETERUT: [T MU IR
ORI (Scenario): e fots S oMok QA EH TURNAAR R ST & HRUAd! WHIdh
T .
UfehaT (Process): QA ST Wraid ST UM

1. SRIHA IIRAIU & BId P,

2. goR AIMH / ANTSTSC HRIRA 318 P,

3. Wiedeyd d HRdl Jard @l.

4. HICAY TeH 3N FHdT Jdrd @.

5. JHIIT Ul TR TS B P,
A& (Observation): A Bd B4, A SEAUGH! fote o HRUYd Yeid quRfiidar i
ICCIATIGH
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T HAT (Test Cases):
Test
Case ID Objective Ste(;g_/q‘l_{nput Expected Output Actuzla‘(x)utput Status
Redu| @Ry /| enmarege) | U0 | (R
s <7YC) 8113 YcC)
SM-01 Verify Open URL Home page loads Loaded Pass
application J3RUS successfully successfully CEES)
launch 30 B9 U YRG0 | JRRdiun e
MUSERERSES dirs gl wifest EIN
BId &1 d qURI0!
SM-02 Verify login Enter valid Login successful, Login failed Fail
functionality credentials | dashboard shown | QIR ARG | (3FARREN)
AN GaRMferd! | JUdAME | A IR 8 B
TIRIOT Tl el SIErS faqa
urfgs
SM-03 Verify product Search Product list Products Pass
search “Mobile” displayed shown CEES])
Uigae 9 quyl | HIERe” Uigde aral faget correctly
MYt Bl PIRE !
gt fege
SM-04 Verify add to Add one item Cart updated Cart updated Pass
cart to cart HIC 3USC ATl correctly CEES))
PCAA Ulsae | TP AUCH e P AR
SIS0l qUNl | FHIeHe Sgo 3UST it
SM-05 | Verify checkout | Navigate to Checkout page Page loaded Pass
page checkout loads correctly CEES])
AHIHIT U IHARFE | AhASc U els | Ul Jeia
GEIRI SRS BRI drs 3
Table 2.6: Hi-IEt T 3. T R (Comparison between Sanity and Smoke Testing)
m T T (Smoke Testing) Hdt T (Sanity Testing)
(Criteria)
Definition A preliminary test conducted to verify A focused test conducted to
(T3 whether the critical functionalities of a verify that specific bug fixes or
software build are working, ensuring the build | new functionalities are working
is stable for further testing. as expected.
T4 Qe deR faesHdte Hedre harHierd! | fafkry o e fdbar TdiH Sa
HIIRA 38 BT & TITIAIS! el SO | g TR BT Rl 31 BT &
TfHes ol TUTHUITHTST bl SO =rof.
Objective To check the stability of the entire build To validate correctness of
(SIEL) before detailed testing begins. recent changes and ensure no
U foTe Jeid CRETRIa! fRR 3118 o1 8 side effects are introduced.
AT,
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4 Sed TYg 3MTed T 31
TR HITTaR RO el el =1
g JuTgo,

Testing Depth

Shallow and broad — covers all major

Narrow and deep — focuses on

@fET=t @refl) | functionalities without detailed verification. specific modules or areas
IRAA! YU ISP — 94 oo e qurel! affected by changes.
EIRIGH Taffed qor aard - tad
S ccied] HRTAR T,
Performed After receiving a new build, before After bug fixes or minor code
When proceeding to functional/regression testing. changes.
(@hegT el T foee T ER . 1 fthery febal T8 Seeti=ieRR.
Sd)
Nature Usually scripted and often automated. Often unscripted, ad-hoc, and
(FaET) TP a1 fEpPS SfUT 3ffciics. exploratory.
gdP dBT SFEHPE T HYSHT.
Time Very quick — usually a few hours. Quick, but slightly longer than
Required Y ! 9 ARTC. smoke testing.
(ARTUIR ded) THIBUET YTST S 93,
Responsibility Performed by QA engineers after build Performed by QA testers after
GEIEER)! release. fix confirmation.
QA ISR ER &l i QA TR FHall ST,
Automation Frequently automated (CI/CD pipelines). Usually manual, rarely
CIEERE) JgdP 93T 3ICHCS. automated.
Sgdich dosl HGafal.
Example Verifying login, product search, add to cart, Verifying fixed “Apply
(3algRU) checkout page load. Coupon” bug.“Apply Coupon
AR, UTSde T, I, AHATIT U, " T ftherg qUTHOI.
Outcome Confirms whether the build is stable for Confirms whether bug
(GEIN) further testing. fixes/changes are valid and
faee gdla SRETITdl TR 311 &1 o 3. stable.
71 o AN 31Tg T o 3.
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gfe-3
T HAHe

(Test Management)

faug o=t (Course Outcome):

CO3: fafdy AitedsRr TRET U WY &1

e frea=it (Theory Learning Outcome):

1. fece urmeta & onfor a7 sfiesr,

2. fdean ¢ SFyANTITS! Waw @ i ey Wy &,
3. WiedeR e fafdy uedt ws H.

3.1 o€ ATSW HTAHA (Software Test Life Cycle — STLC)
ISR X AW AAH (STLC) U A1 3R SReT WithUar M UR UTS e SITuM=il UGdRiR
30T hodg foharel aArfeid 81, S AHed3R IdGH 3HaRdd Uiaal HHGBHT (Quality
Standards) Uj?ﬂ HRd gl WHET el S, STLC Teid Ydd cwTel aRifdd e, Qf_cf[ PprICRAT,
ufdgre STaeRAT (Entry Criteria, Exit Criteria) P14 (Tasks) 30T fSfie@aed (Deliverables) 3/drd,
AYS HTIUf < ufohan TR (Structured) 30T TISUIRIRY (Measurable) §-d. STLC GIUtCd3R
RETHIEY WU-T0-U Ugd UG &d. 8l Ufshdl Requirement Analysis TR Y& 8i&H ¢ FallorR
(Test Closure) qid EUf ARARIRSICREEIL P REISE (Planning), GRIR] (Preparation), SdSSqut
(Execution) 3Tf01 HJHTUA (Evaluation) dld} faRIy WR feer S, @Tﬂ% IiredsR Rrage RIYEKII
gt (Quality Assurance) YTt g,
YISNd, STLC I
o  GUCdSRE! orEl gURd

QY AP SfesEdl Idrd

R uferan yurdt @ frEfa g

Sifem e i fayrare snft fRR s

Requirement
Analysis

Test
Planning

Test Case
Development

Test Environment
Setup

Fig 3.1: e AT TIADT (Test life cycle)
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STLC 9 T (Phases):
1. Smaxgwdr fazayor (Requirement Analysis): X HAT JUIRAT SHTAIAHAAT HHGT gur g &
fageiyor .
2. o Ao (Test Planning): EERIRIG] ?-nTE}T T (Scope), TareH (Resources) 3701 dBTU=H
(Schedule) dIR FH0I,
3. S Y ™ (Test Case Development): X HY %ETIT:F-[ W, T f@b‘ﬁ 30T X ST TUR
B0,
4. A qIATaRUT T3 (Environment Setup): E@GIT T d 3R AT 2T [+ PHIPIR B,
5. o SHAFSITgult (Test Execution): T HY IAaur 30T el Fwra (Actual Result) 3féra
IGEANIE] (Expected Result) gc-T FH0,
6. ¢ HY TSR (Test Case Closure): <X¢ IR 3fEaTd dUR HRUl, RHAA U3 (Lessons
Learned) Ticaul 1o e ufdean MRS R sg B0,
JaleXUl (Example): Ryt (Scenario): Ud 31’T¢IFH3¢[ T Sif@iheH fAsRd o Sid 311% g7
RiReHe) aTRSG AT A BRI, Hisde YT, HICHL TTHUI 30T UHe HRO! H 3T,
ufdean (Process):
1. APrRHC IR (Requirement Analysis): @M, Uede I, IS 30T UHe g GBI harrd
X DRI 3MTed § 3NedE Sild.
2. ¢ W (Test Planning): fleﬁ\}lﬂ <IRET 3107 Selenium SHTCTARM AT0RE haRIAd JHTOT W
<R v Fofg gdar s,
3. T HY I@AUHC (Test Case Development): 3GI. “IFT HoRAR ATIEH AIGUIHd aTUREDd!
A B ! DI d UL JoR-H 30T TdSuR@T §9Y¢ el qaR B i,
4. WTCRT@_C’ Jc3g (Environment Setup): TR FI%T IR W 3ern e fswg Eh_\"l?f T
STy Y3 B! AT Selenium WebDriver ET\‘E'\I%"I FH0I,
5. T UfRIRIRM (Test Execution): AN ¢ &y dTddd STdld. A7 Y faeamy diig a=Rdt
(Pass). g1 3G fGedy TR AT feadl (Pass).
6. T HY AR (Test Case Closure): food ¢ 39 Iraaq, foedl U Q) fascht Wl St STfor
fRreverel 48 TN JHTART 3l ¢ YRIRT 3fgdTed TR el SiTd!.
3.2 & W (Test Planning)
TG (Scope), 1Y, dBTUAD, YfHenT 0T Saraaran Aigd dbedr Srdrd. a1 coar geg ulomg
TEU ¢ Wi Slagrc, of Tguf eRET ufthaan J8HT U HH dd. e WS ¢ReT Hfdhar
e, Hrdem i Uioigear IRt I g
X T U HTI? T W g1 AIUedsR o ARt A& d (Software Test Life Cycle (STLC))
Tefid T SId HedTe SIaRIT 3118, 1 TWTd Ya I ayd Uil I fal ST
o PN TT TR 3Tg?
o CRET D UgdH BT 31182
o CRET DIV PRUR 3157
o AfETHR i FS Felt AR 3MR?
¢ Wi UYHY YcP (Components of Test Planning):
1. R W TR H0t (Preparing a Test Plan) : X WA 7l S{fﬁﬁ Eﬂgﬁ? 3 S HE[Uf
HHTART 3.
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2. aIC AU BIGUI (Deciding the Test Approach): T TWATd ¢RET BT UHR dhell SMUR 318 §
RS
TG3fa R
TR SR
. BHfSE U (T3 + HICIHRH)
3. Qiﬁ 3for efere Aoy 3aul (Setting Up Criteria for Testing)
. U HIRICRAT (Entry Criteria): TRET Y& HRUAMTS! STIRID Mt
ufdere STIeRAT (Exit Criteria): <R quf giear fay
. g AT el = R i el Yiearg ] 3R
4. Saraer=dT fAf3d RO (Identifying Responsibilities): T® <A Hava! YHST WY dhall S
e dls
o SRR
. IR SIERANS TMeyes Tl .
5. AgSSes Ao (Staffing): TRETITS! o<t 3M1fYT v I e A=A 3118 § orad
EIGH
6. AT STaRTHdT (Resource Requirements): e QEQIFI TSt JHER BT
T g
TTSAR
HIUd3R
<R TgrHe
7. %R’ %ﬁl@iﬂ?ﬁ (Test Deliverables): e ufhda TR Eﬂ'UTIB\’ 3f13cyc:
AN
(RG]
¥ Rard
fShae Rurd
8. T TRWRT (Testing Tasks): <RET G HRIGITAT T4 ST ATGT:
X DY TUR B0
<X IR
St T
feaqifén
3.2.1 R W TGR BRI (Preparing a Test Plan)
T W TR B0 Bl F{Uf TrHed3R T ufpaa awﬁaﬁﬂmm (Documentation) PO Ufehar
3{Te. Aaed <R 3feP, AT (Scope), TX I coll, THTYH, SIATIGI, dBSTUAD, SR (Risks) SHTf0T
fSfoIcg YT gian THTART 3Rl A1 et Uishdl RRAeS, B Sl I P-dHiad UG IR IS,
X W IR FRU § AIUCd3R X AP AHd (Software Test Life Cycle (STLCQ)) Tefie Test
Planning TUAT HaTd Hgw@d B 35, AHH T 3(ehd (Formal) SIFIHE TR &l SITd, o SRET
ATt ATTERI® (Guideline) TUH HIH HRd.
¥ W d9R HRUGTL Ufehar:
1. Wioiee TaRAHdl FHSH U JIUYH AFCa3ReAT aRIHT (Requirements) THS dedl
SITaTd 3101 reR e <Rt Iy MfEa et Srdra.
2. ofdw IfEP Mifda wwok: SRETER ®1a T T 3118 (I, O qurgul, fS$thae e,
fqa=adT drequr) § 3xad oild.
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3.

4.

8.

9.

TR sl (Scope) fAf3a 3o S Uﬂﬂﬁ/ﬂﬂ‘\’ﬁm T BRI @rﬂ%ﬁ (In-Scope)
{707 HYUIH ATetd (Out-of-Scope) g WY & STd.
' Tl sl ¢RET Hrit defl JUIR 3118 § 3R Sl

TG3f ¢RET

3{feraRH iR

e (@g3Md + HicHRH)
JATYIL SNos (Resource Identification): 3Tdgdh Tare A et Srard:

ol

% TgTaHE

cRET T
YepT Sfor SEEgHT ey &R0k Udd A HeaRdl YASGT WY ol old, SUbe
Tl 3nfor gfere ey aeaut

QT,c\p[ HICRAT (Entry Criteria): R g pUYr=A[ 3t

ufaere ST (Exit Criteria): <ReT YUl e Ay

T ABTUTP (Schedule) TIR HRO): SRETATST dzHAET, T (Milestones) 30T SSATH

BIESEZSIGIGE
S| Snfor yfdey® IR (Risks & Mitigation Plans): GHT 3[ST0N 3G AR
dqqu\l\ﬂ"ll SR SITdTd.

10. ¥ W SIRgHEd HgW: TR Hadl ¢ W SiRgHc 8T:

<RETT AT ASHY WU H1H Hdl
W HgreuaIat HTdt Harg e a3dl
<RET ufohdd ST, T Sfor Tore gAfgd sar

R WY YTHT UeH (IEEE 829 WSSIHR): IEEE 829 AIGEdA3R X SIRIHCRH W& (IEEE
829 Software Test Documentation Standard) A ¢ Wi dUR HIUGET! Tdh Rraeg (Structured)
WY fEad 3R, AT X SSHS < Uchal RICHTCH, cHuad AT Rutead Ugei- UR Ursdl Id. Wrel
X T T U fodt SMR:

1.

2.

3.

T W ATISEWTAR (Test Plan Identifier): X W+ SiagHcdrd! sifgdia st HHid. ol
e T e wHiw

U= (Introduction): <X @i-1dT I TN TG, <X BIOM=AT RIREHT 3f@ral, araRerel I
(Terminology) 3{Tfor ﬁaqﬁzaﬁw

AT SITATH (Test Items): I HRAFI TR / BTSAR Tedh, o e HTOT faes Anfaeh,
PP Ry T fSforeac

I HIGUT AR (Features to be tested): TUITAT HaRMA HALIHL. SIS
T 7 HRAUTH! AR (Features Not to be tested): ITHIUSRIT BaRHIee!, Jg ghaaat
(Deferred) BT, TeHE 9 JHTAY Had YS-UI Uedh, TBUIHNT BRI,

<féw g (Approach): UpUT R E:%Trﬁ 3T Ugell, ¢ A ?Iﬁ? sfeumH, Rifwe,
R, T UHR HaRHd, WhiH-y, g, gofaferd, arrad & &3 sfr ugd

3TUeH URI/bd fAPY (Item Pass/Fail Criteria): Td® <X 3MgcHU! Py Hay,
T1/3T i, Piferet ew i iy fg, wiere Fewi sare.
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8. =M fAwy anfor Yol = vyl 3t (Suspension Criteria and Resumption
Requirements): ¢RET YTTTUITAT 3. T IS FHRUAN HRUTYT SRR TR gy, SRET g
Y= HIUGTAT 3, Th A= Ufsha.

9. X %ﬁl@iﬂ?ﬂ (Test Deliverables): T %@ﬂﬁq Faﬁl%‘\’l:[, T HY @ﬁ%‘\’ﬁ T

10. ST TG (Testing Tasks): <R g TfawR A1C}, TR gdifad 30T sHH, LA arey,
Ydd TRGYTS! ANTUIRT ded 9 U,

11. ygfaRofig TR (Environmental Needs): STSd3R 3aRGHdl MU HIRHIRIE, AGCAR
T HAT (0S, ST, TH), "edd ATl Hrfaciogel TReM, Te Sl avadhdl, RIegRel T
IR dhela.

12. SITEEIAT (Responsibilities): ¢X¢ ToR=T YHHT, < SR TG, SEATR 0T

13. Tt 3for aﬁﬁT TR (Staffing and Training Needs): 3dR¥h DI 3T 3{Hq, dq

14. 9BTYFAD (Schedule): X T ASARY (Milestones)m SXe fSZE SO SEAUHC ISP,
X UfFgegRE W 3101 Fraratll, Regyg Sfor Aol daamE®, SR Unide slfdefedioaria
Jqdfa.

15. SIRdIH 3rfor vty (Risks and Contingencies): difAe SRy Sfor arakid U, 184 A

16. HORT (Approvals): 3Tad 13-t 0T HoRT Uiyl Regyg ufdhar 3i1for Aoy, Wahgieer
fRP=T Ufehdl, dad a0 ufdhdn (Change Control).

3qQIexUl (Example)

URIRYGT (Scenario): SHi-Targ ST TWRIHIA - T &1 YR (Online Banking Application — Test
Plan Process)
Uil (Process): 1S I HTS?N (Fund Transfer Module) T3t ¢¥ & (Test Plan) TR 0!

1.

2.

3.

4.

X W IATSCHRR (Test Plan Identifier)
. SiFgHE AT OB-TP-FTM-001
« o 1.0 (Initial Draft)

U= (Introduction)
. 3%58 (Purpose): \?rl'IVII?ﬂE:[ St ﬁfﬁ?“lw:[ (Online Banking Application) adid e c[qh
(Fund Transfer) e I¢ ! USdresuft L.

. A (Scope): WM, 3fPTIe YA, IgHH HRU, TAHR UaHagR 0T SR T
THTGTT.

. R siieRegy; Rard-ergd agRAT gHY U ad-3menid Siftdem.

T T (Test Items)

. IRIHTF faes: v5.2.3

. HTS{J,Q'H: g AW, T EERIE %@ (Fund Transfer, Transaction History)

o DIFPRI: HIF v122, f[dSIS 11, IREIIRUA dHUE (Chrome v122, Windows 11,
PostgreSQL Backend)
X HRIGIT aRre (Features to be Tested)

o W WA TRIHmR
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. TR TR/3UT Y™
- Rori-cren 9= euse
5. % 9 HAIIrE AR (Features Not to be Tested)
o TETSA ST TG @1 ReforTs! ThiuamR)
o SMARIP BS TRIBR (Deferred)
6. 3ra (Approach)
.« X ?}I%Fﬂ: gﬁl—d (Unit) @%ﬂqﬁ (Developers) g, E’ﬁ‘jﬂ:l (Integration), ]%I'@H(System),
JUS(UAT).
7. 3fTcH UNI/%d &Y (Item Pass/Fail Criteria)
o TMN(Pass): TR AT 811, -0 3USe Blall MO b o fewra.
« d (Fail): TSR Bhd Bid, gobtdl sor-g el fobar R v g,
8. TXURM 3for g6l Y= hugrAl 31t (Suspension Criteria and Resumption Requirements)
o QM Al fhal TraRM STy ITAS TN <ReT Yigqu.
9. X fefaeRac (Test Deliverables): T Wi Gl @ﬁ'aﬂ'ﬁf)
o X PHIY(TC_FT 001 d TC_FT 050)
o O UfRHRRH RUd
. SWhae arg
o B ¥ IR RUie
10. T TRA (Testing Tasks): JprRHe RGg — T &Y SR — THRIRAHS Te3(T — oK
ufarageH — fSthae AT — J-2fReT — wrma RUiféT (Requirement Review — Test Case

Design — Environment Setup —Test Execution — Defect Logging — Re-testing — Final
Reporting)

11. TgTaRuiRy TRl (Environmental Needs)
. FIEASR: 2 TX IKH, 5 FARIC A

o AICASR: Yooy, ddsIRR, SiHieR, SiRT (Fethac ¢fdi 18l (Selenium WebDriver, JMeter,
Jira (for Defect Tracking))

o O ST YRAT FO eI e UTgeh Wil
12. SIdIFQHAT (Responsibilities)
e X HAOR (Test Manager): U Ul Wt 3for feaifén
. TEAS (Test Lead): CI¥h dIcq 3O GRS AT
S IR (Test Engineers): ﬁfﬂ&ﬁ 3T Sffcracs éﬂ’tﬁ NI ERESICIY)
. SHAT (Developers): %ﬂﬁ%ﬂ Q’b‘&ﬂ Y EEIE] ﬁl@ﬂ Ul
13. eTfth1 31for ¢ TR (Staffing and Training Needs)
o 1T WS + 4 X SRAMSRT + 1 3HRA SR (1 Test Lead + 4 Test Engineers + 1

Automation Engineer)

o o Ragd SR ahuiy, Jafmd RBRR (Security Testing Workshop, Selenium
Refresher)
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14, 981U (Schedule)
«  CX W S1ETET |
. O Y SR ST 2-3
«  TRFHC YTaHU: 33T 3
o X URHRIRM: MTEdS] 4-6
. ROifé onftr FefioR: simaast 7
15. ST 31for vty (Risks and Contingencies)
. difE® IRaw: EAT*_&#IJHQT:[ Qcﬂaﬂ'q SIHCISH (Transaction API downtime)
s (Contingency: Mock API) CIRA
o YT SRd: ¢ SRR Srudsy — S 3 e e
«  dBYEG S focs fSfregt IR — U= w0 dad
16. 'J:I\_{lﬁ (Approvals)
o TX HAOR: G-\I'T;@CC,’ (Test Manager: Approved)
e QATRS: 3\{12\%_6’ (QA Head: Approved)
o Tiolae TR G-\I'T;@_s’ (Project Manager: Approved)
o fIgMY WahglceR: UfET (Business Stakeholder: Pending)
3.2.2 ¥ AW BE0 (Deciding the Test Approach)

—, Plfco=gr: i

X 3T (Test Approach) Tl ¢ E:%Trﬁ (Test Strategy) g WWUrArd. IrHed ¢RET SR PIvrt

THUl UGd (methodology) ATIRTH VIR 318 § WE dhdl Sld. ¢RET B el S5 d, HIVDIUAT <
@ AR Sdid, HIU! o (techniques) ATURE! STdtel 1O UM (quality) BRI AT et
SEd I WHHRUT e Siemed fAde SrRid. aReRicr UG o o 3ftig g1 2 dmndt
TRieRl® (guideline) TUM BT HRdl 30T RETT=AT Ud Tuhimed WIdd (consistency) AU Hed

DRI,
T SEaR UfRUITH FHRUMR ¥ed (Factors Influencing the Test Approach)

. Uioidedl 3THR SATOT JAR[d (Project Size and Complexity): HiaaT T fFay Rikewgard

. SRRt RET (Criticality of the Application): YW-fhfewa fhar wrREd
el 3iftie HoR <RET WS HTWH 3. (Ial. ¥ By AR, RgRd

¢f&T) (Eg. Boundary Value Analysis, Security Testing)

. dos 3ATIOT goie Hafer (Time and Budget Constraints): Taffed W?FHH% FAqHTARIE R

YR A, TS WY (prioritization) 3XdTd AR,

. g 3A1for TSNt (Tools and Technology): 3MCHRM ¢ (3al. TaHH, Sigfc) Iudsy

AT 3ficries IR RETaR 31fdes WR e Smar.

. TR Fivrew snfor S[JHT (Team Skills and Experience): e SIAA ATeo! SAfor g('%IHtﬂF[

3T X< 3T BRAUITER THTG TTahdll.
¥ 31T UTP
1. O/ m (Levels of Testing)
. gﬁ? ¢fRET (Unit Testing)
o Sfedmm i (Integration Testing)
o RfRemeRdm (System Testing)
o YR SR efeT (User Acceptance Testing)
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2. SR UPR (Types of Testing)

AR et (Functional Testing)
q9-ThaRMd ¢RET (Non-functional Testing)
~ RGBT (Performance)

- ﬁ?ﬁﬁ_cp[ (Security)

— goifaferdt (Usability)
RIRM SR (Regression Testing)

3. éw o3 30T Ugelt (Test Techniques & Methods)

-SR] R (Black-box Testing)

—gIded %UFCJ\ RIEIIIRES] (Boundary Value Analysis)
FTZC-TIR ¢RET (White-box Testing)

— T1Y HGI (Path Coverage)

o THWIRC fET (Exploratory Testing)

4. éR’ STETAR faaR (Test Automation Considerations)

Qﬁtﬁﬂﬁa_s’ (3al. Selenium, JUnit)
SCTARFTS! Iy ¢ a3l
T BHISD fSHTsT B0t

5. few-smenfea efedn (Risk-Based Testing)
o 3 TG A, fagmg-fbfeamd fdhdr faay Aleged UyH e HRul.
3clerUl (Example):
aRefRyct (Scenario): 270 Tiguft (Patient Registration), iaex ﬁ’&iﬂ%ﬂ'[ (Doctor Scheduling), fafei
(Billing) STIOT GeTep T4 SfgaTd (Medical Reports) 3 ﬁl’&ﬂ?ﬂ 3{ciel Healthcare Management System
faepRId Sefl ST 3fTe.
UfHAT (Process): sl 3R Ao e R rdt ¢ReT Aueiarsit Hgd ool
1. <RETE R (Levels of Testing)

gfe SRET (Unit Testing) —B01 AlqUlt HIHALA STYC Biegd, ST deadga= R
USTesufl.

gfedRA e (Integration Testing) —»STHET@S@[%PT 3{for Wﬂy@?ﬂﬁiﬁﬂéﬁﬁw
318 1 § U,

fafeer efdn (System Testing) —>q:Uf JHTA U0 (Ti\lﬂ@,\gﬁ — m - fafer — fard
SRR,

o SfRIPT ¢RET (UAT) —BIRUCd TThde Riked iedm TRl YUl $Rd &I Al Gt
B YU,

2. <RETH UHR (Types of Testing)

AR ¢RET (Functional Testing) —3RT B0 AIGUTT, Sidex IUASIAT UNUN ST10T SHcgIed
SRR TS ares .

WRBIH ¢RET (Performance Testing) —Uid IS AT &HAT dURIT (3T, 500+ THTT
Joot BT AIGul).

ﬁlﬁgﬁ?ﬁ ofT (Security Testing) TR S0 sl ﬁ?‘f\&lﬁ Saut (HIPA A UIcIH, Role-based
Access Control).

goifaferdt SRET (Usability Testing) — Bifcd Tpare! f{fed aRuary didt g &1 8
qUTOL.
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o fwm e (Regression Testing) —HdH GWI@EG:R‘R (3al. ar fafeim ﬁ'CITD HedlAl T
Y YT I1caul,
3. R a3 anfor ugdt (Techniques & Methods)
o WPH-TidY R (Black-box Testing) —IREIA B Y / 3d8 ITYCHHE TUTII.
. %’F&’E—a‘mé@'ﬂ (White-box Testing) T eIt Sages 3ffor STl quTo,
o TURIWIRCY SR (Exploratory Testing) —3{UdlqIdHD ORI JURION (34l 3@% Patient
ID, $IgReTY IR WSYeH).
4. 3ffSHH=E STt (Automation Considerations)
o TafeHT Foagal= 3for KU STRRANTS! RURM ¢ HUY Selenium AT SH{CHE BRI,
o TlegHlid S STl URTHSNTS! API ¢ReTT ¢ (Postman / REST-assured) aTuRUI.
o Uidh da5d Slacr AeY[CTRITS! Al TRETT HRUINITST JMeter ATORUL.
5. fw-anurfya efeT (Risk-Based Testing)
o I OIGH (High Risk): 70T ST Mu-gdT, fafei srerar, dgeia sigardi= SRasdr.
o THATNEMN (Medium Risk): WW’[W
o U S (Low Risk): Ul W= (W, 1Tem yafa).
323 RETardt ey fAfda sor (Setting Up Criteria for Testing)
RETTST My FfEd Rl W SR weh & BRI, S Uigard T Bt gul e arret
oy Q‘gﬁ SR (Entry Criteria) 3O Tfere shraefyan (Exit Criteria) AU Ufshar .
8 Y B 1y (Quality Gates) U HTH HRTd HTIOT ST Ufdhar T, Aol AVIIIR! HTfOr
Uloide SfepiRil JaTTd 38 drel Wl ddld. IEEE 829 UMb (Standard) SO Faferd SR
TR, T 3fr ufidre shroefar § 2R sifidef@del g 3nfr yisrquarard! dictar Jum=a arc
(Measurable Conditions) UglH dId.
t{a EAUIRE || (Entry Criteria)
U BT U SR Y= goargal ol FRul Saxad Saed 31, a1 3fdiges R duss
U0 ¢RET IE HRUANATST A ¥d MB! SUAs 3fed are W g,
G TSt Shrae AT A WTeitd aTeliar GH1a $Rdr:
¢ T WA (Test Plan) Uy 30Y
o TRR 3101 ¢ PRUIRINY faeg (Stable Build) ST 3EUI
o T SCT (Test Data) iR 30
.« X WTCFmE (Test Environment) TR ¥ Had 30
Q'ﬁ%l? Hrear (Exit Criteria)
UfiSre HraCAT WU SRET Ul HRUIRITS! SaRadh SRl 3ict. § ey ¢ReT ar1fd® uraaudd
FUEISEIRR EIRC EI AT
IHIC: Tigre wraeiar A geid arelt SRy
o AU X HIY JIGIYU! ATetacied] 301
o TR (Critical) 3101 S&-WYT (High Priority) fethacy go%d Sad 3RO
e IS DR (Code Coverage) IRi 4 ‘{[Uf EINNIRERLY
R e Sl K N R 3] (Test Reports, Logs, Summary) q:Uf BN
TfiSTe HaCAl § GRIdId ! SRETH U IS A1 hall 3Ted 31T AitedsR Relie fdhar géia
HorTS! TR T8,

Maharashtra State Board of Technical Education 76



Software Testing -316314 loedsR ¢RET-316314

Heg<d (Importance): Q"gp[ 3T Q'@TC’ ST %:

. Tioige HAord Sfor QA wrat ol dvar ey o & wxard

o SIRAIH (Risk) BH! P

o TR UG (Quality Assurance) {:[ﬁlf%l—d pdld

U, TRt Wy ey fAfda Hor g gurdt anfor =Rt <R ufshdan sicdid Hewardn YT 318,

JcleXUl (Example):

gy (Scenario): TRIDBIR HoHe Rifed (q'\fSiKﬂ — Patient Registration, Doctor Scheduling,

Billing, Medical Reports)

ufear (Process):

udt HIACRAT (Entry Criteria):

o Patient Registration, Doctor Scheduling Hlededd JHc R VLUT e S ol e

o TX I SITOT O HU gy Feted S i1 Hokl fHesTeredl 3iTe.

« QA AT BT STy X Yaedl SRy Judis 3o,

Q'ﬁ%l'c’ EARERR)| (Exit Criteria):

e Registration, Scheduling, Billing 30T Reports FTAT 4 Functional Test Cases > 95% U XCUg
YRG0 UfergreR]e HTeiet 3MTgdl.

e Severity-1 (Critical) fdar Severity-2 (Major) TSR HIUds! SN0 %ﬁﬁ?ﬂ fRIeei® Aela.

o TRBHY T §I3{ fafeew 500 Uer 31f¥® Concurrent Users RGIEY Hd %’ g 3”?[ ?rﬂ%

. TygREl RET gR B0 ST WU A (Patient Data Protection Regulations) UTeH Bid
ST G e 3.

. WWNWWQAMmager 3TfOr giiked IT%@WWW 3B,

eron (Observation):

U HTISRAT A HedT e QA A ¢RET Hhad Hisde, STl 3T Tga-HE YUl qaR SeddRd

& $Hal, SIS dcd 301 G Ueqd erdl Tl Ufee wraeRar o Rikerm sridd

(Functional), PRI (Performance) 3T R&T (Security) AT Td HTaeghd E[Uf BT TAIYT

foresTar. ATes & YUl Uef gified arararund QRIGAUUl fSwia exuary g 3Te & g S,

Table 3.1: Q'gﬁ wraeiar fa. ufgre R (Comparison between Entry Criteria and Exit Criteria)

Criteria (f®@Y) | Entry Criteria (¥d1 Sraci¥am Exit Criteria (Gff3Te wraefyam
Definition Preconditions that must be Conditions that must be met to
(COREAT) satisfied before testing can begin. formally conclude testing.
RETGE BRuagE Ui gl | 2R slvanies e T FRuaret
IIGD AT 31, gt 1edT ANTONAT e,
Purpose Ensures that testing starts in a Ensures that testing ends only after
(SN controlled and prepared achieving defined quality goals.
environment. fAfAa deiel e U o
TR GR= Bld il W .
Focus Readiness of build, environment, Completeness and quality of executed
(GE) test data, and resources. testing activities.
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When Applied At the start of testing. At the end of testing.
Examples Approved test plan and test cases- | All test cases executed- Critical/major
(General) Stable software build- Test defects fixed- Code coverage target

(T 3TN environment ready- Test data achieved- Test summary report
prepared. approved.
TioR 2% W T 2% Haw. RR | ad ¥ g uldrage e 1R
AIedsR fats. ¢ IR0 TR. | oW dls DI Hageal CHIC QUls ¢
X ST IS TRt RUre HeR
Healthcare Patient registration billing - >95% test cases passed- No open
Management modules deployed- Dummy Severity-1 / Severity-2 defects-
System Example | patient/doctor data available- QA | Performance data security validated-
ERIHIR R team access granteds Final test report approved.
REARTL) 307 Hiqult g fafei Ay * 95% U&fT S ¢ hay U
IuAK» SH B0/STae ST TUR- Severity-1/2 ¥ fRIeqa ATgide
QA tHarT 3 a8 faan WRGIH g ST RagRet qura-
aifer ¥ RO TR
Benefit Prevents premature or unprepared Prevents incomplete or low-quality
(B1aal) testing. testing closure.
3quf TORIT <R G= givl eredl. 3rquf fhar ey ST yiaad.

3.2.4 SEEGHIT WU (Identifying Responsibilities)

IfedsR REME TeEer Newll BUN R dR% Jheansl Jeurll sridedr Id
A3 gid, T~ YRedld Jgal ST ¢ W=l YHTd! SHASSIaul §id. IEEE 829 HMGIUR, ¢

WS SIaTaaRT FYd B0 8 T Sidd Tewra fohd 3ile. SR YfHehT TEY0l 3Rdaed ¥did, IR

BT GARIGRIT 8101, PHTat HIH G SIT0T ST STTGRIT! HHARdT HHIUl 813 Y.
HET Sdldql=T (Key Responsibilities):
1. T IR / QA dIS (Test Manager / QA Lead): T T TR P, T E:\%Trﬁ fAf3a e,

YA ey HROT ST SRET TR aR GuR Saul.
2. & gfHeRt/ QA 3T:|TI%‘IW (Test Engineers / QA Analysts): X HaY e H, fasRia
P I Ul C U, fShad dlfT il 3for RUIEH TR S0,
3. SHRAT (Developers): %WWW gﬁ?%ﬁ%ﬂmﬁ‘r 30T difeh TPTHRO UG B0,
4. fogmw ST:ml(“IEﬂ / A QTRCIT:VH (Business Analysts / Domain Experts): 3TaRIbdIIIR [
UG TSATBURN BRI SATOT SR SRETHE Hed v,

5. WHgleey / aarded (Stakeholders / Clients): ¢¢ fSfiegacaHr HoRt <O, Mfwmg <07 3Mfor

TG Il WIHR fdhal FHR Ul

JaleX Ul (Example)

R (Scenario): FRIBIR o Ry (qum — 307 Hiquft, Slder @3@[&{” fafer, aerig

3gaTa)
afear (Process):

1. T ISR (Test Manager): 9 3P 3R HISIRIRITS! THU <X T enil (fEd B, 3% Wil Aot
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Gl 10T ¢ UfFHAGRAAR G 3.
2. X gi\;rlﬁa-lﬁ (Test Engineers): 0T Tiguft anfor fafeT ﬂ'\l%':ﬂjﬂﬁ X HIUY TR HAd d
raadra; fSthae Taere ReTae I (Defects) Aigadrd.
3. STAU (Developers): Sidex S HHET Di-uaded T fafeiT dawgezHada 3¢ g
hdId.
4. 3R SFIFRCT (Business Analysts): dg®1g 3@ara At Uforan gifuce=ar sram—g
(Compliance) AMSIRIT AT 3HTe B! ATa! AT TSdTesUlT BT
5. gRUcd IT ¥dhaley (Hospital IT Stakeholders): %ﬁaﬁ’aﬁf sffam e Tt Rucd
IRIGAIHT B dTal Hol ¢drd.
fAeror (Observation):
SEEeHI WU @G e QA Team U TMees T HIHTT 3MTS1G (overlaps) TTe5dT 3T, Test
Engineers il dmaul SAAESGUTaR (test execution) W& Pigd o, R Developers Tl I
(issues/defects) 3 Selatdl fARTHRUT Hedl. D Stakeholders AT =Tl uRUMHTETEd faym
IS RSN eI Qﬂilﬁﬂ Wﬁ'ﬂ% Healthcare Management System a4 W:I'Itfqpf (before release)
HATHD (functional) GEERRBIGED (regulatory) AHTdRYh I IIUT Hel.
3.2.5 ®If$T (Staffing)
o3 <RETaeia wIfth (Staffing in Software Testing) U WIHCA3R SBAUHC AW G
(SDLC) 3a=gdh 3Mciedl araull foharearidl AMdl SareHd e 0, 9lcy HRul ST
AT B! &1 UichaT 38, IS A DI I arg Al A dol IUdsy gl SHTT o
@ (Test Plan) YYIAIIO! 3{HATd TUTAT dl. LI § e W (Test Planning) Tdfid T sfdd
TEd Ui d 31T, HRUN ArAUiiE UM HIGdT YHTONGR SReT S (Testing Team) T HIRIIAR,
YT HTOT IUARIAAR 3facig 3.
YfA®T 91eY (Role Distribution):
1. X HASR / QA WIS (Test Manager / QA Lead) — Iraull &R0 fAf¥d &al, Tamem sqaRiifua
BRI, T FRIE0T Hrll AT K hgleed / FAM™CH (Stakeholders / Clients) TTeaTRi TaTg ATed.
2. ¢ Eﬁl'ﬁéﬂ'-f/ ﬁTQGI'Ff =g (Test Engineers / Manual Testers) — T Uy Ir%iHIiH hdld,
ST SHTOTATd 301 AT Aigadrd.
3. TR ¢ Eﬁlﬁaﬂf (Automation Test Engineers) — ™M, e~ 3fr Q‘Iﬂﬁ?ﬁ
4., RPIHY e (Performance Testers) — Fﬁ?s’, “\%AF 3TTOT ThalfSfere] ¢ R T Hdd.
5. ﬁﬁgﬁ?ﬁ Twed (Security Testers) — aﬁéﬁﬂ ST STt geRfaferdt sRawde srar.
6. SHAA Eﬂ&‘l"ﬁfﬂ / ﬁgﬁv G\I'T-IT%EW (Domain Experts / Business Analysts) — ﬁ%{ﬁﬂ
DD TRel HTOT e RN Tsdrault ddrd.
7. BIPIRIA Aol / DevOps Eﬁlﬁf\’rﬁ (Configuration Managers / DevOps Engineers) —
Tifthfayas qret (Staffing Considerations):
1. f&p@ qe SmaxgPar (Skill Set Requirements): ARG B (SATCHRE, T&) 30T
2. &9 A1 SIS (Team Size Estimation): Uioidedl odTd, f[daydl, a0 30T SRET deee
TR ST 3.
3. SfRT TRWIT (Training Needs): SR SHa AR ¢ fhaT Ugdid M 9@, &R Irg HRreom
HARIT HRIT AT,
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4. SBIAY WRT (Backup Planning): 7@ Yo 3JUdsy e U Sameq Fgad et
grfgoid. It AgHt ¢ 3fUIE / Test Approach (Fg3(d [d¥x HICHRM, HaRM f[d¥g AMH-
TraRd) TRl YT 3T, SO SdIedhdl dieadl dsd.

JaleXUI(Example)
tFﬁ'@l?‘ﬁ(Scenario): Online Food Delivery Application
T gieT (Staffing Plan):
. léﬁfﬁ\_ﬂ(TestManager)—Wﬁﬁﬂ,mﬁﬁwmwamwwmﬁ.
o 2 HY3Hd X SNSRI (Manual Test Engineers) — G871 BT U (JoR IR, T T3,
. 1 3ffcmRH Eﬁﬂﬁm (Automation Engineer) — 3H %@T@W e RT3t Selenium /
Appium W TAR Hl.
.« ] NBIHY WX (Performance Tester) — i 3iiex dd T&R AlS dURIUARNTS! JMeter ATORG.
e 1 ﬁlﬂ'ﬂﬁﬂ TR (Security Tester) — Udc e 3for Yok JifeH R aﬁ%}{ﬁ <RET .
. 1 fogmy stifere / S TRIue (Business Analyst / Domain Expert) — TSR Tl ST 3for
f&feradt <feb forgma femigaR siied @1 16t & YA H=dl.
FRI&UI(Observation): Tferd I XaHeS 3i-agd B8 fefe! doidered Tqul daged fHesra:
YA a1 Golfaferet foT thaRra TewT R,
o I NIRA e ade 9@ ardl.
RGIH- ST REgRet e~ ReH=i Aot 3MfoT JRI&dT qume.
g E’Iﬁv_"l'ﬂ% BT Ulviae mﬂ? Ramaea sifor peAR-Thaat (Efficient, Reliable, and Customer-
Friendly) 3@ U IRRaq0l FRefiS e,
3.2.8 <f¥EM TRAT (Testing Tasks)
T TR (Testing Tasks) B AIUed3R ¢RET SiiaTashied (Software Testing Life Cycle —
STLC) RUgTd U1 TR fohaTehelTaral (Structured Activities) T 31Tg. T SRAT ¢ Wi (Test
Plan) I8 GXAUTSIIHRU dhola A O AG YHIE a1y, Widta &0, Iy e (Defect
Identification) 3fTfOT ora<dn THT (Quality Assurance) ﬁﬁ@ﬁ DIV Hed pdld.
T ¢f¥ETT eRGH (Typical Testing Tasks):
1. fyoraRde FAARRT (Requirement Analysis)
o ThaRMd U - RbRRHCH TRIGcA D DU,
° ﬁ_cpf 3Rgydr 3fifor T HRUGINY 3 (Testable Conditions) hered
2. O W (Test Planning)
o T T TR B
o 3fEP, A (Scope), X 3 10T e iar g wul.
o I, GHTEH, ST 31U dBTU=D 3aEUl.
3. ¢ %ETIET-T 3for éﬁm (Test Design and Development)
o T fSIET WRIhh T TaR RO,
o 3MAYUD MUY ATCHAM fEpUY faepRyd Bl
4, ¢ Wﬂ#ﬁ? T3y (Test Environment Setup)
o TISASR, TR RHRer, STIUY ST eaa] HIFATR B0,
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o CRET o STl U STUT SIRIY heled T Hul.
5. ¢ E@Wﬁ (Test Execution)
o TY3H IO JHICHCS XY ATAqUl.
o U FdTd (Actual Results) STfOT 3uferd e (Expected Results) Tt GNEL H0.
6. fSthae HASHe (Defect Management)
o Sy Figaul 3Mfor $ob B,
o TRreRE anfor yriifd anffepd ot
o GO AR R DU 10T FRTHRUT FTeich UhR0l s HRUl,
7. % faifda (Test Reporting)
o P/ TiRe T Wed Ruiéy quR &0,
o fSWhac < AR UM S,
o Tfea I SYEISY WHgIey / FARICY (Stakeholders / Clients) Tled QISR HRUI.
8. T AR (Test Closure)
o THU CRET febarepeiTui= YR G0,
o THosTCIc Heg SHfOT UTaTd GeaHTI B0,
o fr®dd US (Lessons Learned) Aigau 3for ¢xe @ﬂ%m Tufgd BRI,
9. vr{vr 3ot QTW.F 3GISl (Size and Effort Estimation)
RET TRA i uaRiEad, <RET HTHMET A5 (Size) ST o Yl HRUIATST ARTORT THC
(Effort) T 3feTel AUl SAd AT 3R,
10. ATSS 3iGTo (Size Estimation)
o THhaRH HVEEF ol G| TZITEEG (Function Points, Use Case Points) fdar Rerarde faeyan
(Requirement Complexity) TR AfCHIGR 3adT Ad.
11. THd 3iES (Effort Estimation)
o T R TR YU FHRUGTTST ARTOMR THUT U_H-31aY fohdT UiH-S81 3vadl.
o I 3G, TR ¢ed, SR dagd ST SHTtTh R fFAydl TIIRSHT Uchidr facigd
3.
o WIHT doscd, VYT TSHATS ST TR Hiey Fiel oM HRUAR Aed ).
Jalex Ul (Example)
URFRYGT (Scenario): Healthcare Management System ﬂ'\ll@‘ﬂfﬂ (Modules): Uxie Tﬁrl@ﬂ'l:[ (Patient
Registration), Siac ﬁ?ﬂ[ﬁ“l"{ (Doctor Scheduling), fafeim (Billing), Afs®ma ﬁ'@l@ (Medical Reports)
71 ffersl aXid qd <RET TR A1 e, TS Alegad! harHIre], Wb, RiagRer sffor
fayG=IadT (Reliability) YHTdITUN USdTesdl Ad.

efe&T s (Testing Task) W StaTs FAGTHT SiGTSt
(Size Estimate) (Effort Estimate)
Requirement Analysis 30 requirements across 4 modules 12 hours
(SMTaRIH T fa=eryon) 4 ATSIeaH e THUT 30 HTaLIdH] 12 ™
Test Planning 1 Test Plan (with approach, criteria, risks) 8 hours
(CF W= 10X Wi (Ugd, hraehan, Srdi dfga) 8 g
Test Design & Development | 250 test cases (functional + non-functional) 70 hours
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Ck fegmgAafdem) | AR 250 T HUY (AR + AH-haRH) 70 A
Test Environment Setup HMS server + DB + role-based access setup 15 hours
(C¥ ATATRUT W 3{Y) HMS &R + Sl + JAd-0%8 3 aid Jes™ 15
Test Execution Execute 250 test cases over 3 cycles 90 hours
(€% Ufergregar) 3 WAHEALY 250 T HIY A0l 90 Y
Defect Management 50 defects logged, tracked, and retested 25 hours
(fSthae H-vc) AR 50 fethacy @, ¢ d J-cx 25 dI
Test Reporting Weekly reports + Final Test Summary 10 hours
@ feqifém) e Ay + sifaw e Tt 10 a9
Test Closure Coverage report + Lessons Learned 8 hours
(CE FAToR) HEHYS RUIC + TGN TS 8 d™

THUT T (Total Size): GHIR 250 X Y (Test Cases)

[yl Rﬂ?b% (Total Effort): @:ﬂ)\’ 238 di¥ (Hours) = 30 qﬁ?—@‘@ (Person-Days)

AR1&01 (Observation):

TR Y IRAT o “\:I'IgTrI 3T Ql?b_cf 3G (Size and Effort Estimation) W ]|
Healthcare Management System o T gduHaRIGyo (Comprehensively), 3] BB
(Within Schedule) 3for g R sl e (Resource Allocation) g hdl Td. ??ITﬂgo” o eresar
gl 3Tfor %@ﬁqﬂ?(Deployment) tﬁfﬁl’m W (System Quality) 3T fayr o gia.
3.3 3T HAHE (Test Management)

[ ERLIEER EEEE (Test Infrastructure Management) YT e diud TASHT (Test People
Management) X HASHT (Test Management) B AruedseR ReET=ht Hefda ud fharsamn Faes
(Planning), IGRELI (Controlling) 3for e (Monitoring) UG UfehaT 3T, GEI'IH% I A3R
Rt 3P ol giama. amed SRETNIS! sawad el SIhREaR (Infrastructure) dUd SR
fhaTeh Ty HRUMT didhid FTRITIA (People Management) IT Glgidl JHTART BIdl. ¢ HoHcd
<feT ufgean WRfa (Structured), T -frmraaeik (Cost-Effective) 3for Hrferm (Efficient) JgdH TR
UEd.

X ST (Test Management) G¥Ad: Jeild] G &FTaR def higd B,

Test Management

Test Infrastructure
Management

Test People
Management

(Tools, Env, Data) [Roles, Skills, Team)

Fig 3.2: T HoHe (Test Management)
1. e% SPRCERY H9orde (Test Infrastructure Management): ¢RET HRUINIST HaAH
Y ZIHREFARHeS I HA HATAIUIT 3SYUeHTTRIGR (Without Bottlenecks) Yoo IqUUl BId.
2. o diud Haede (Test People Management): <fT Sud sgawITU, ﬂjﬁlﬁ STOT STeTaer=
(Human Resources) THTAT ITR S\I\’n'-l 3= ol (Quality) gfkony areg Eﬁ?ﬂﬁ
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33.1¢% SWRCER HASTHE (Test Infrastructure Management)

K RPRCIR e (Test Infrastructure Management) UM YT Wit deR RETRTa! Saadh
AT Wﬂe{ W@Eﬂﬁ 3o [« DIERCUITE] (Planning), e (Organizing) 30T SFHTA
(Maintaining) HIOGT UfehaT Eﬁ'[ ‘CI'IH@D” X HIY (Test Cases), %’Eb_cﬁﬂ (Defects) 3TIOT BB
(Configurations) IRl IrSaelt (Stored), _cf$ Gyl (Tracked) 3TfOT Fa=ITUd (Managed) SITdTd,
M ¢ TRIFIRM (Test Execution) RS IAUUl UR TS,

T SIPRCERR HoHed Uedh (Components of Test Infrastructure Management):

G e TR,

Test case

Test case info Test case
product defect

XREF XREF
Test case

« %

Environment Defect

Environ- files | Product | i | Defect || fix details || Defect
ment ocumntation details communi-

ife= Product Defect cation

source code source code

Fig 3.3: T SIPRCHER Haode (Test Infrastructure Management)

Bl SIOUM Wg e wmﬁﬂmaﬁr (Structured Testing Environment) GG ﬁuﬂ%mﬂa
(Repositories) BT YHTR TRER HdTg (Interact) AT & G=iadl.

1. &% H9 3@y (Test Case Database — TCDB)
T B Slay (Test Case Database (TCDB) 81 Udh dbaidd RUMSed! (Centralized Repository) 31Tg,
WMWY TR TG oXe Haai Yafed Hfgdl Aaad! S, g Sy e huwdl 3iaeM (History)
GRE! DVE?EH 3{Tfor %ﬁﬁfﬂ@aﬂ%{ T&e (Relationships) ST HRd.
Ul Sfor SMfdsgcd (Entities and Attributes):

e WK PH (Test Case): 3MTSt (ID), quie (Description), 3féra Aera (Expected Result), Ut

(Priority).

o oW HY-YUisac HIY IBI (Test Case—Product Cross Reference): T HAY T Ulsde
IIVEEEH AT JIUT (Mapping)

o O &Y ¥ @ (Test Case Run History): [ Q’WW S IRiEC] (Date), fuat (Status),
TR (Tester).

o OF PI-fSHhaE B VBT (Test Case—Defect Cross Reference): Bd T X o SATTOT
Freacen fShacandia fRidT (Links).
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Sr.No. | Test Case Entity Purpose Attributes
GFHI®) | (@R $ UTH) (S (9ee / afdreed)
1 Test Case Records all static information Test Case ID, Name,
(T DY) about tests Owner, Associated files
2 Test Case—Product Maps test cases to product Test Case 1D, Module ID
Cross Reference features, enables traceability X Y TS, Higgd
(T HY_UlsaT T HIAY AT Higae frasd ST
BT YHR) giATd HIUT & cafafere!
S RIESE
3 Test Case Run Captures execution history and Test Case 1D, Run date,
History outcomes (success/failure) Time taken, Run status
CRHIAREN | T U URERFASAENT | T HY ST, I dRI,
e @/sroasRn Aiead ATTelel do8, 3 Rt
4 Test Case—Defect Links defects with test cases for Test Case ID, Defect
Cross Reference regression testing and root cause reference
(X HY-fehac analysis X HY ISt fehac
1Y YHI) A eRET T e Bl IHI
SRSt fethdegmr ¢
ST Sed

2.

fshae ﬁ'q}ﬂ?glﬁ (Defect Repository — DR)

f&thae RRUifsrest Defect Repository (DR) 8 TP STey 318 Sit Uisaeh afda ad %‘BFOEG (Defects)
= AR WTodd. IS &1 Wew, GOl (Fixes) 30T 2%y 9 S@AUHYTd ¥aTg (Communication)
7R A SRk R 2.

TSl SITuTRT ATfgdr (Information Stored):

fehae qu=fid (Defect Details): TS (ID), IBCHR] (Severity), PIIIRG (Priority), quiq
(Description).

fethae 33 UM (Defect Test Details): ST I HY 30T HIUAT Tgl-HeHS fShac
3{Teesdl grt Hifgdl.

frrT qu=hte (Fix Details): RSN, U9 fdhdl HIe 9gd (Code Changes) Tid! A1fgdt

JdTG (Communication): oy anfor :SOSGMQ-T giedTate T Al (Discussion Logs)

ATFEAIR BB HAHe RUIfgrest (Software Configuration Management — SCM

Repository)

HRISR PIBIRTA HATHE (SCM) Bl S SMFEHTH (Test Artifacts) ST 1 ¢ HOd, ¢ [&pgd
31T Fefdrd wreemdia 9d sea g (Control) 3{Tfo1 Fafed (Organize) HIUTTN UfehaT 3778, 23I'I'El@'
T4 ¢e-Hafed gxuastid dof d’;\-\lﬂ (Change Control) 3TfOT oi Eb_@?[ (Version Control) ﬁﬁ'@ﬂ BId.
a'@r g0 (Key Functions):

T W?ﬁﬂ EENIRIG] II\_{R)[ (Approval) HTdRIH 3qd - dfd ufsean (Controlled Process).
3P <Y UHTd I BIH B I BT 3NERTIC 810l f[dhdT 8IAUI (Loss) TS Sild.
I3 e el RTavTeH 3TGAT (Distinct Versions) S dbedl STATd, ST HIUATa! 9ot 8T dUR (Re-
creatable) pXdl Idra.
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o WU Wad Haid TdH 31’@??[ (Most Recent Version) 3] plscddl SR fear Sl

3.3.2 % diud Hevde (Test People Management)

X tiud HawHe (Test People Management) 3%'01@[ TlHed3R cfemme 1v'l%’“—l'l""ﬁ AT A
AR (Managing), §9¢ (Organizing) 30T RO GOt (Motivating) 81 U WUAHEG (Systematic)
UfehdT 3MTg. I AY do5d (Timeline) 30T UfEA UG HMGITAR (Quality Standards) <R
IeY I HRUGMTS! TG AT arg Y], Saraeran ST JareH feol STard. SiredsR e &
dIdpiar ST fohdT (People-Driven Activity) 3RIedTHes ¢xc Ufha YHTdIdT HISAT HHI0MGR 9
Tl DI, THITER (Coordination) 30T iR (Collaboration) 3fdeig 3. X
Uiud HHeidc Ad m (Competencies) CRA dIcy &0, WY Hdlg (Clear Communication)
TI"@IT?[, IJgy fARTHRT (Conflict Resolution) B0 IO I BTA&HAT (High Performance) T
UGS S URd R0 FraR WR faar Sra. a1 ufsbdd Yeta yamo fafdy aeiuety Seeer
A SdIa: q-‘I;&I$l dIcy (Role Allocation), HdTg SdRITIA (Communication Management), PR
fomr (Skill Development), RO (Motivation), RBIHT AHeRAT (Performance Monitoring) 3o
Tay fARTeHu (Conflict Resolution) ¢¥¢ HASR (Test Manager) e diffe R (Technical
Expertise), I8 Al (Domain Knowledge) 3T SfiaRAafaas BT (Interpersonal Skills) T gy
U IRGUATd Hgwdrd! YfHeh! Soladl. A7 YbR JaRITUd baedl ¢ReT hqges fethae foidbs
(Defect Leakage) HH! 8Id, 93d fSfereg (Timely Delivery) I1&J gId 3for sifadw Ureac] Turai
(Final Product Quality) ﬁ‘iﬂ?ﬁ ST ‘{{% X e e (Test Management Approaches) T qad
fRreror (Continuous Learning), PHI-ThaRd DGR (Cross-Functional Collaboration) 3o &m@
< E?Elﬁ (Agile Team Structures) ITaR HX f&al T, GCI'I'E@’ JdTgdhdl (Productivity) 0T SR ldl
(Adaptability) dTed.

‘ Test People Management ‘

Role Communication Training &
Allocation & Coordination Development
Motivation Conflict Performance

& Teamwork Resolution Monitoring

Fig 3.4: T diue Hawde (Test People Management)
3aleX Ul (Example)
BN (Scenario): Udh FRIBIR o RIReH (Healthcare Management System) o 3UigcHe
ﬁ@i‘[ﬁm (Appointment Scheduling) 3107 fafeiTT (Billing) PR ¢fReT %nq&n%’
TfhdT (Process):

e T HASR (Test Manager) 31q\|’g§cﬁ|'c JHUAISIEIS TR &y (Functional Testers), fafei
o= éﬁﬁl’cﬁ IR TY (Automation Testers) 30T URIE STl T ITSI-™ITA! ﬁlﬂﬁﬁ_cp[
Lttt (Security Testers) ﬁgaa P,

o TR I We-3m fAfdw (Daily Stand-up Meetings) Hé’ gYTdt Harg  (Effective
Communication) ﬁﬁ@ﬂ gIdl.

Maharashtra State Board of Technical Education 85



Software Testing -316314 loedsR ¢RET-316314

%WGR IBREIE] (Healthcare Regulations) UTelq (Compliance) HSIgd PO AdH ﬁlﬂgﬂ?ﬁ
iR ¢ (Security Testing Tools) dX PR URERESIGH
o T RS ISR (Release Cycles) TR eyl URd SaUAMNTS! 3@ (Recognition) 30T
NG sfara (Small Rewards) IFNIRSIGIGE
fAR4&r01 (Observation):
YT X UIqd HsHe (Test People Management) H% EEEEECY W CIENEINGIN] (Security
Vulnerabilities) ddh &hww el @?:F‘I'Ié?‘:{ (Release Deadlines) do5d tj;Uf BT 30T HTHTA
SINIGE] (Workload Pressure) 3= IREIE] ﬂ?ﬁb—rﬁf (High Collaboration) IIH 3qd.
3.4 CE WY (Test Process):
X U (Test Process) TUMS AIFed3R Higded! Turad (Quality) T HRUARITS! erugrd Jum=ar
IR farmaraidn (Structured Activities) Td 819, 8T TR CRETHTS! SHTARIH Scied] TRl HH
(Sequence), TGt (Methods) 3T mﬂaﬁﬂmm (Documentation) ?CI'Q'CIT?[ URHING Bl THIA
e deR SRETHIET ¢ UIkH(Test Process) id Hewddl ¥l HRU Al R foharaadiar sy
(Clarity), {NTIT‘R‘IT (Consistency) 3for f=or (Control) Uald .

Aspects of
the test
process
1.Baselining 2.Test Case
a Test Plan Specification

Fig 3.5: T U a?L(Aspects of Test Process)

3.4.1. ¥ W SHATST B! (Baselining a Test Plan)

T Wi a{-lmlsr'-l H0] (Baselining a Test Plan) J-SUI\?i g-lildﬂ\lcb'-l (Reviews) 3T IIT{m (Approvals)
AR X @ Gxauas] 3fdH (Finalize) T “ToIol" (Freeze) BRI, SUIHEH df Ag0l SR
U= 3NU=TNG TSy (Formal Reference) TEUH dToRdl 959, SgaTe dadl o @i 8 Th
Eb_;ﬁc_s’ %ﬁ:{ (Controlled Version) &H?ﬁ A TR Bﬁ'@ e3)1vsi| (Scope), 3= (Approach), Tqreq
(Resources), JBTUAD (Schedule) ATOT RTT (Risks) Ty 1Ha HAA AT, Thel e & JTaTe
AR, Ot 31fidd e fag (Official Reference Point) SAT ST AT HIUATE! dad HIHd ol
TerHe 3Yxed (Formal Change Management Approval) fRrarg o= A 8. CITEJ,@)” THIT 1Y ( (Scope
Creep) cleadl I, goTd [ U@Hﬁ-‘fﬂ (Consistent Execution) Eﬁf@ﬁ gId 31for T foparasamuidt
aﬂﬁﬁﬁp{ (Traceability) I gld.

JaleXUl (Example):

RefRycht (Scenario): UPI @m (UPI Transactions) QeI bt f@IpTTar e W TR
HROGTd Ud!.

UfedT (Process):

QA T TX W IR IXd — SHAUY, TR AT Whgeey / FA™eH (Stakeholders / Clients)
Tiad R dxd — SMaH Jad JAAY HIA — HORI Ul — SO AT ST @i FgUH Whiel .
fARI&10T (Observation):

X URIAIRA XA I ¢H Hay WFAATST (Clarity) SIS dhaied] W-d UTe HRATd. HIvia!
4 TR (New Requirement) @@ ES ﬁWﬂ (Controlled Change Requests) &R gldTesdl! S,
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3.4.2 K7 Y AfafhezE (Test Case Specification)
T HY WRIMFHTA (Test Case Specification) U @R fAfkY WtedsR WieR=AT <Rt
ARTORT ¢ havd AfdwR quiF 1. IEed $99cH (Inputs), TfARIAIRM ST (Execution
Conditions), gfcsar (Procedures) 3for sraferd fAeTa (Expected Results) T JHTAY 3T, T HY
@@I’%&Fﬁﬂ% YA BhaRMHIeIcId ¢RET Yuleilds (Systematic) UGdiH Bid.
g YR feifededn ¢ Hared Wi Yo WYPY0! THE Had SRdId:

o X Y TSI (Test Case ID)

o X fefepwm (Test Description)
Mofeg (Preconditions)
ERLE | (Input Data)
e (Steps)

o 3MUfT 3{13cYc (Expected Output)

o UNI/Wd &Y (Pass / Fail Criteria)
] W ESTIIRAIS (Standardization) S B (Coverage) YR, 3RUYAT (Ambiguity) HHI gd
3TFOT HISTaT AUATSIRT R H R UISed (Measurable Verification Points) [l dTd. SIYRUMU ¢ &y
S2TaY (Test Case Database / TCDB) U T 4y I3 fdedT STdTd 31101 ReRRECH (Requirements)
died fie Hear S1did, S afafdd! (Traceability) W19 Bld. $icics ¢ &d WAhdhyH
(Automated Test Case Specification) Hé' ﬂ'ﬂ@w (Reusability) 3for R < (Regression
Testing) ! DHRIGHT e,
JaleX Ul (Example):
BINRIK] (Scenario): Udhl E-commerce Website T “Add to Cart” HaRMFYS <X HY WRBH
UGN Ul
TfhdT (Process):

o T Y AITST (Test Case ID): TCOO01

o UidfewH (Precondition): o} FTT‘T—%TI 31U IS

e $YC(Input): 31ICH Ricide HR0I — “Add to Cart” faetdh B0

o 3Uf3d 3M3TYE (Expected Output): TICH IR SHifcc! T UTsaws Hreqed fgwor
reron (Observation):
X UARIRAGR B HaRH I UHR B Hd BT g TSdidd ofld; HIUTal BRd (Deviation)
e dl fsthac (Defect) TUH T el ST,

3.5 &% Rafér (Test Reporting)
e feaifén (Test Reporting) IS ¢fRET fobaramadid MdbTd qxaudsiiaRur (Documenting) U] ST
J efId vaiwfd (Communicating) TIErETU! g1 UfhaT 3. T ¢ HIY Tfdgage o 3nfor
ﬁﬁ'{ﬂ TIR U AT FHIGR Bldl, SATGR CRET! Tt (Progress), e %’EFOEH (Defects),
IEEIREETRS (Coverage) 31101 [l gigde UG (Overall Product Quality) GRERIRSIGH
3.5.1 3% HAY E@Iﬂq‘? 0 (Executing Test Cases)
X HY TFIRIRM (Test Case Execution) TUM! fAHRIT AMHEd3RaR 3Ra0edl <X T-GRHHC (Test
Environment) A& ¢ HUy ATAqudrd! Uishal 81, SUTGR STRIBR SUSTHIU dNTd &1 & TSdIed
SId. o oy fSgme onfor HR (Approved) TR T ﬁTQ&IF‘ﬁ (Manually) fdhar sifctcs [<(53
(Automated Tools) ATUEA TGdE Hedl S, YAP UGHEIRHAl HHTd TRUdCS T3CHHA
(Expected Outcome) BICG KL &l SIdl, A ¢ U / B (Pass / Fail) 3. PIVAT! TR
(Deviation) 3T edrd dl fethae Ruifered (Defect Repository) T Higaan Srdl. av W
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RepreRue degeel (Requirement Coverage), 7Tdh] fSthae =My (Early Defect Detection) 30T RINESIE
&fid fAuRT (Quality Decisions) B0 Had 8Id.
3qQIexUl (Example):
ORI (Scenario): ThHT Mobile Banking App T “Funds Transfer” HiaRd ¢RI dhel SITdl.
UfhdT (Process):
QA JY 3BT HeR AN IFHH IUTA X HY UG dal — fIReH TR IRY &d —
BB HR IS TURIAT ST,
fAR1&10T (Observation):
TS AR feaeary S I §id; 3T ot AT fEhae (Defect) UM AN dhalt offd, SIOfdRe
SHAUY G| B Yhaiel.
352 &% gt Ruid qurR st (Preparing Test Summary Report)
e T RO TR HRol (Test Summary Report (TSR)) &I X GG ae] TR BIUIRT Sifad
AU 3Tg, Sl ¢RET Tp Ul AT AR dHdl. AT <R fehardraruida URig, fade™ (Deviations),
AT (Results), fehaey SfUr Uieae Reftoraradl RIGREAT (Recommendations) JHTAY 3T, <&
AT ARG (Test Life Cycle) 81 Igedl <WT 3R, Hiede Relorara! arg 3iig &1 aTaiad RIGRY
Dl O, < JAt Rure Hé' XPheIEy / FARICY (Stakeholders / Clients), PISERE TR (Project
Managers) Tf0T TG AT AT AR THUT TG FHSI. ITd fabel! THTONT ¢RET e, PivTd Fethacy
3TGesa g RIS, IR Ufaeie ShraeAT (Exit Criteria) JUT iTel 3MTed &1 § ¥UF ddl ST,
T It R R (Types of Test Summary Reports):
1. Bo-agd X gt fRaré (Phase-wise Test Summary Report): U ¢RET ol gt dOR gidl
2. 3ifoy e Tt Rad (Final Test Summary Report): Td R ol THiAd (Consolidated)
fepTa 3nfr uisae Refforardt sifan RieR gHifay sromr Rare.

Types of Test Summary
Reports

1.Phase-wise Test 2.Final Test Summary
Summary Report Report

Fig 3.6: 3% 03} RUIdR UHR (Types of TSR)
1. ﬁrvf-a'lgﬁ e gt feurd (Phase-wise Test Summary Report)
Thol-aT8ol oxe THRT RO (Phase-wise Test Summary Report) Bl U T Wrored act (34l. gﬁ—c’
<R, SfedRe eReT, Riken RET fohan Sfaip=g ¢RET) TUR Sl SUIRT GXdtasl 3. 81 RUIE &1
ST ARG e o ga e ohal Sild, S &t giFe T (Unit Testing), SfcURM ¢RET (Integration
Testing), R e (System Testing) 3for Yok S RP <RET (User Acceptance Testing (UAT).
U Uhol QUi TeHaR, T trord! 3feD TTed el 3Med 1 & dUIUaTe! thol-argel o THsl Ruie
TAR BT ST,
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g1 NUIéAs WIdid aTell 3@®UU T4 dedl SITArd (This Report Highlights):
o T oA TRIFE Petedl S I
o UN/Wd 3HSdR! (Pass/Fail Statistics)
o Jeaad fShdey 3o it RieRet (Severity)
o fAIfE Elﬁo_equ 311@!_@[ dqd / Thd (Variances)
o 1 o URRIC HIACRAT (Exit Criteria) Uf SITd 3Ted BT A/ JegqdTd+
g1 RUIe gioiae Hord (Project Managers) AT W hglesy / FARICH (Stakeholders / Clients) TTT EI |
ﬂﬁ[-?ﬂ%ﬁ o qust fRayet = (Phase-wise Test Summary Report Structure):
1. fOrK smasfewrR (Report Identifier)
2. Uhol qURAA (Phase Details) — Qﬁf / &fedem / fafen / QLQ_CDI (Unit / Integration / System / UAT)
3. &= AR (Summary of Testing)
o T faes Tfeaye doie e Huy
o U /el / ATdS (Pass / Fail / Blocked) had
4. Higadd %m (Defects Reported)
o %W?ﬂ T (Critical, Major, Minor)
o eI T (Fix Status)
5. R (Variances) — m”ﬂum;r sﬂéﬁ dqd (HcUM)
6. HUHIYA (Assessment) — ol ﬁ?l?ﬂ%ﬂw T haged
7. FRIBRY (Recommendation) — GaId ol S0 / GO¥ETS! UTq0l
ISIEIU - Hol- qrgel faid (Example — Phase-wise Report):
O smefemmR (Report Identifier): TSR _System 2025 02
ol (Phase): fafeer e (System Testing)
T AR (Summary of Testing):
e Planned (FTITQ): 120 ¢ Hag
e Executed (Ei%ﬁ?{c’): 118 ¢ HIY
e Passed (UM¥): 100, Failed (ﬁﬂ): 12, Blocked @"m}: 6
Aigadd i\sabdcx-l (Defects Reported):
o 3 fopfedhd, 5 BSR, 7 AR (3 Critical, 5 Major, 7 Minor)
o ey 91 3MTed, forfema fethaey Rewe sidifa SR
RS (Variances): T TRAHE $HIMD ¥ Yagagmqdel fads
HeYHTU (Assessment):
e 85% UM c, Ulagre spracar Siera: guf
o DR (Coverage): 92% RRRUCY ¢ et
fRIBRY (Recommendation): fobfeard fShacd aallsl SeaRd guet (UAT) &S Gg ST,
2. difaw e gudt R (Final Test Summary Report)
3ifer ¢ IFRY RUIE (Final Test Summary Report) 81 9 ¢ReT Hhord Yuf SR TR Bl SITOMRT
IfaeR (Comprehensive) TIAUGS 3. JHHE gﬁ? R Sfedgm ofen Riftem efe anfor fmiv—g
o (Unit Testing, Integration Testing, System Testing and Acceptance Testing) Il T4 cwidia
fAPTd THRAT (Consolidated) B Ulsae TRl ‘IUW%%T (Overall Product Quality) HedHYT 3{foT
o= qart (Release Readiness) dldldd RPRY Pt 914 W—Eﬂ%@f ﬂ'chéq o1 e efeT
TTE WA Aifedl aard, fad sifaw e gust R ad R frareamie teiAd fo (Holistic View)
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HIGR . I <RET IfEP, AT (Scope), URIRIC deiedl ¢ H4d, UN/hd dhsdRl, f$hac
W, R iR (Risk Analysis) 30T Reflel RIBREAT (Release Recommendations) HHIAY
AHdId. el fard gedl T s (Test Lead) fdrar e HAoR (Test Manager) ddiR HIAl SHTOT @T:b_{ﬂ@
/ TATICH (Stakeholders / Clients), Tioiae H-oR, S0y 30T FAcHNEd Q3R Bl Sfdl. IS
71 RUIC 3 Hewardl 3RIdl HRUT dl U - Uy Aieadl: “HItcdsR Uigae Ralore! I 3M1g H1?”
IEEE BRR¥C - ¢¥ Iudl fruié (IEEE Format — Test Summary Report)

1.

e Ul YUl SMUSfRwRIR (Test Summary Report Identifier): Rarcard! faaar @ sifgaa
NG HHB (Unique Identifier).
3aleXUl (Example): TSR BankingApp 2025 01
"R (Summary): BT <R fbaraadiar THul ard.
. PRI o gege e e S He
o RS, Be, iide 30T RPTS Had= YA
o TPHUI X B (Overall Test Coverage)
%ﬁm (Variances): R Ha (LA (Test Plan) fhar e Eh?ﬂ\_:lﬁqw Q’I@Iﬁ CALGH
dad. @I@ﬁ %'P\"&F\aﬂ (Schedule Variances) frart / Q@'T?Fiﬂ? %ﬁ&@ﬂ (Resource /
Environment Variances) uag %%Q’Q’FH (Process Deviations)
HAIHTAD HIHTYA (Comprehensive Assessment): CRET=AT STUR AtedsR Tﬂﬂﬁ%
HeIHTYA.
o JGad %m - fopfehd, ASR, AR (Critical, Major, Minor)
o ReRe st Riken baRmfadia’ld UHTd (Impact)
o Tlsde WIAferdt (Product Stability) ST TRWBTH-T
fAreTaiET ORI (Summary of Results): < foraram e TfawR AT,
° E@W«T{ HoledT X HIW: Total, Passed, Failed, Blocked
. fShae Afea: sitH, Fs, f§WS (Open, Closed, Deferred)
o UHY KIB G| (Major Failures) ¢ PHIS IR (Root Cause Analysis)
YUY (Evaluation): <X 3gY 30T Tfdde HECHRAT (Exit Criteria) JUF el 3fed &I AT
HgHUA.
o forRAcTan ged FE
o Jired3RasId fay™y uraedt (Confidence Level)
o  JYRUI HTdRYH 3 A YT (Areas Needing Improvement)
fopaTHaTaiET TR (Summary of Activities): <& R dhaled] YIE fbaramaryi= e
Afg .
o X HYfEFRA
o O TREHC 23T
o W UfRIARgRH
o TEtae @it onfor Refdn
ﬁgﬁ (Approval): o T / QA TR / (Test Lead / QA Manager) AT Tiolae K dhaieed
(Project Stakeholders) it 18- (Sign-off)
o S3ifdH RPRY (Final Recommendation):

o Tetomrdt a9 (Fit for Release)

o Teorrdt s/ (Not Fit for Release)
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ary Report (IEEE 829)

Summary Report Identifier

. Variances

i. Comprehensive Assessment
5. Summary of Results
6. Evaluation

ummary of Activities

2. Approval (Sign-off & Recommendation)

Fig 3.7: 3¢ 903 Ul (Test Summary Report (IEEE 829))
JEIEIUT - [EEE 829 ¢ UH:I RUIC (Example — IEEE 829 TSR)
1. 3oy BB (Identifier): TSR_BankApp 2025 01
2. YRIY (Summary):
o 200 X HIY UlaIRE
Passed (UTH): 180
Failed (We0): 15
Blocked (GT'IT'Q'E): 5
3. oReg (Variances): ﬁmgﬁ%‘r iR (Security Testing) gcf ¢IH-T (Tool License) HTI@H%
ERUEIS]
4. HcYHIUA (Assessment):
o THU 15 fEhacy 3fleedd - 2 fobfedhd, 5 AR, 8 AR (2 Critical, 5 Major, 8 Minor)
o fhfedhd fethacy g3 (Fixed) HRUTT 31Tl
5. o (Results):
o D@ (Coverage) UTtd: 95%
o T4 fethacy R o Fael (Closed) HRUTTT 37T
6. H{IHIUA (Evaluation): Q@quﬂf 5“@1. N aosm iprt @ﬂ%
7. foparemany (Activities):
o X B fETRA
o W UfRIARgRH
o fSOae @i
o fUREeRET (Regression Testing)
8. II\_{RT (Approval): QA de (QA Lead) 30T Uiolae HAoR (Project Manager) it Ilﬁff feedt
RIeRY (Recommendation): Reforardt amg (Fit for Release)
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gfe-4
fShae daerde

(Defect Management)

fawy fAreo=h (Course Outcome):

CO4: fearean 3oz w1t fethae Ruid darR &,

e frea=it (Theory Learning Outcome):

1. 3fcIfoId URUIMHTEAT (estimated impact) 3R fethaey o arffemur &,
2. faae sifererem arél fethae Trcie daR &,

3. fede i@ &R fethae HAoHe U WY .

4.1. fShae FaRifthee, fethae HasHe WY (Defect Classification, Defect Management
Process)

4.1.1 fShae FRITBHRA (Defect Classification)

fShac (ﬁv_dT qT) J%UI@[ Gited 3R 3uféd o fdbar awgesar (requirements) W ETH?IT*IT ﬁUI?‘ﬂ_Sﬁ
WRP (deviation) BII. T said JHTH ST, Sieg] TATGT AUed3R RS SUETH S B
el fhar gevia uRume 24, dagT a1 Rdasd fSthae Srier A ofd. WitedsR S@auHe anm
A& d (SDLC) = fafqy cuined f&thacy A0 819, Ydhdid ST i Wy aTaies 3R .
AT TSthacy o SIafRyd qifenRUr HrUl STaRTH o3, f[Sthde FaTRIth bR g1 =1 UfehaT 318 SarHed
%Chdq'{-l 1 Il WEY (nature), ﬁl@ﬁ_cp[ (severity), UrRet (priority) fdsar I (origin) e YR
fafae goffaed faumTe SiTa. fEthacy o TifidHRur e AtedsR CIHdT § WU YHod 3! fSthacd
Fg T B 3mRd. Rerariey, fEgmga, #ifE far 2R, 3§ Rdiwardt fadht iR (critical) 3MRd
30T T FARTR T ol Aaax R0l STaRTS 318, IaTexuNY, TETal fSthace Saes ReId %I gid, df
g RiegRd fethae U ?ﬂm &l Sl TR ok SRBLYARIT (user interface) fdRaies Wi qh
& @ R fethae A oiTd. fethae FaTfiith R o1 T IE2 WU oXey, SEaUy S Uieiae
Hor g1 fethaed o HRUN fIRART (analyze) HRUAN Hed HRO1, THT WG URAINRCT 43 goxil
HI0! ST UAET =T YHRAT JHWT <50l g1, IMHes CHHALT Hdg (communication) JURA,
HRUI T4 a1 FShacy =1 YHRIH! TH THSl UK gid. a9, 3 Uioidey A f$thaey o ¢id
AT HETRIUIRA Hedes YT I Seadrc U Adid dHGAd U (weak points) 3
HAd (341, dgdd [Shacy JHRRHCH TGN (requirements gathering) &M AU gidma).
gfvom}, Yiqwrdia Sitedsr Hisded ot THUT ural YHRUIN Had gid.

Defect
Classification
(Based on Origin)

1.Requirement /
Specification 2. Design Defects 3. Coding Defects 4. Testing Defects
Defects

Fig 4.1: fEthae qeffevor (Defect Classification)
IR 3MuTid fethae arfferzur (Defect Classification Based on Origin)
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1. Rorrde / Afifrez %‘m (Requirement / Specification Defects)
8 fethacy degt fFHfur BIATd SiegT WMeeh =T RS (Requirements) T TeAT YHIR THOIe ST, 3RTY
(Unclear) 3HdId, S'FCI;Uf (Incomplete) 3HdTd fdar I TSR HTT UTOTT ST :l'lg}lﬁ
JaleXUl (Example)
BINRIGl (Scenario):UhT ST SffterperTea Remadcned THa &T%:“System must support INR
transactions.”
U1 YI&Td AEHTAT Heel-®HR-4t JUIe (Multi-Currency Support )(INR, USD, EUR) &4 gIdl.
fAR4&10T (Observation):
- RIREH Wad INR WDR.
. \}HFI?TI@T[ UTed (International Customers) FdGR ‘?j:Uf h Rhd :lﬁ?[
gfdean (Process):
« PRI (Cause): RepraRde TafTmed $faR (Customer Gap / Producer Gap).
« UM (Fix):
o HEH THIH (Customer Workshops) SMIfoTd B0t
. RorRde %ﬁl@?ﬁ (Requirement Validation)
o Wlclerftn (Prototyping) CISEL|
2. %3"377 %‘W}H (Design Defects)
? fShaey g@ten SMfhcaaRye (Faulty Architecture), ®IOMCEHYT AT SeiarM fdhal WRE
fRifeew fevmm fesmeges Faiu giard.
JaleXUl (Example)
RG] (Scenario):
Thl é-aﬂ"uﬁ aﬂﬁ? (E-commerce Website) 7Y 94 Ulede fec (sfl@m %@?QFH, E'Vm UhTd
ESEERIGERISIRIGH
fAYeor (Observation):
. Td /e STRYAHTST 15-20 Yabg ARG
. ST deaR R @ g,
ufshar (Process):
BRI (Cause): TS R gz @y Wi sifpasss ).
3Ul (Fix):
o SCOY ﬁﬁ?ﬂ'@ﬂq (Database Normalization)
SR (Indexing)
HIRIT (Caching)
. ﬁﬁﬂ%ﬁ%@'@ ﬁ?e'q\a (Design Reviews) 3for HVW?»L\_:[ (Walkthroughs) B,
3. PIf$a %&m‘a (Coding Defects)
® [Sthacy siaasTauiidid et (Implementation Errors) S 1 Rica, Affo, SeT gefaiT fdhar TR
I 7 Heures AT gdra.
JaleX Ul (Example)
BNl (Scenario): SIS ﬁ%ﬂﬁ i dre:
if (password = "12345") {
login_success = true;

}
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fAR4&101 (Observation):
o DG $YC foeam QM I=Rat gidl.

o IRIHRAET W (Application Security) e Idl.

ufdan (Process):

PHRUT (Cause): HITST FEReH IO Regg@n 31yTa.

JUN (Fix):

.« DI ﬁ@'ﬂﬁ (Code Reviews)

. qﬁ‘e ST (Unit Testing)

o WP IS SR < (Static Code Analysis Tools) 3al. @W(SonarQube)

o DIET E\J_Séﬂ (Coding Standards) mmﬁr
4. ofw %aﬁi:'\‘[ (Testing Defects)
2 Rthae geita, oqul baT TTETe (Missing) 2% Ha fbaT e TRiiorigss Fiafur g,
JcleXUl (Example)
BN (Scenario): UNIgs e (Password Rule): fbaH 8 HGCY AP, TR 6, 7 301 10

HRATIAIS] T BN fAfedl, U0 TP 8 IXICHTo! O By Fabal,
rteror (Observation):
o IESU BT (Boundary Case) UisaRHAY e,

o FHIEI Y oI (Valid Users) ANT-39 H= Xebd ATRIG.

gfdsar (Process):

« HRUT (Cause): T ¢ S8 ¢faTd Aol el

- 3UM (Fix):

. SESd @”ﬂaﬁﬁﬁm (Boundary Value Analysis (BVA))
. IPca e (Equivalence Partitioning)
o X HUTD TR ﬁausr (Peer Reviews)

Table 4.1: f&tae FaRIfPHRA (Defect Classification)

Defect Type N . . Process
R Definition Scenario Observation (Cause & Fix)
S, () (iR (Fréteon) "
Requirement Errors due to Banking app International Improve
Defect misunderstood or supports only users can’t requirement
(SHTaRgh T missing INR instead of transact gathering &
L) requirements multiple &ﬂﬂ?‘ﬂ@q gﬁﬁ validation
T IeaT THIAHS currencies HAER BT Iy 3TaGehdl
fbar arguf T 370 e DA ARG | G d RITSTH
MaRBAge B | INR IUIE 34, 0!
ay e ]-h=4l ATg!
Design Errors in Single DB table | Slow searches as Use
Defect architecture or for products data grows normalization,
(EEEREL) system design NSl Thd | Sl dlecdia] design reviews
Rt anfdbear ScTey ¢od MY UhaTAg | ATHAIHTH IR
febar fegmgweia TR0 g a fegme Ry,
EGll BRI
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Coding Errors in Wrong operator Invalid logins | Code reviews, unit
Defect implementation (= instead of == accepted testing
CAEIER) (logic/syntax) in login QY AT Die gy onfor
pig fifgaraioies | dlFH == | WeRd ddd e R
fharRicemege |  Udoh = aIWR0l
Testing Errors in test cases Missing Valid users Use BVA, peer
Defect or test data boundary case for rejected review of test
(fETay) | o Huy fharee password =8 | JY gor ATHRA cases
scmdta & URIdS 8 Bde<dl EIGIG) BVA dT0RUI G ¢
CIREHEREI AT R Regyg,

4.1.2 fSWhae HAoHe U (Defect Management Process)

f&hae HASHe RN (Defect Management Process) | Aiveask Rfenadia %‘Eb_tﬁﬂ 3B
(Identify), a¥d delnleUl G (Document), fo=eiyor B0 (Analyze), TTETT GO (Prioritize), WW
(Fix) 301 Yfa®Td G861 813 10d arId! Uidee (Prevent) HR01 JMATST ATURC STUMRT Th WO oG
(Systematic) Usd 3Te. Bofm%mﬁ'qﬁﬂ (Controlled) 3for prferm (Efficient) UgdI BTl
SId 3Ted Il WE $HRd, SAes K& (Risks) BHI Bldrd S0 Gitcd SRl THUT MG (Overall
Software Quality) ﬁ?mﬁ. IHed3R REHE dhaes fehacy YTl @ﬁ THI—d A UhR
AR A0 fdbd Hgwid 3d. fehae H-oic WY o fSthdcadl Ua (Lifecycle) qMY
ANTATURIA (Discovery) d FAoR (Closure) qdd gHTdigor E:ﬁ T AL, T7 UfchaHe Iy Whalsd
/ FAIEH (Stakeholders / Clients) oY @ T (Testers), SEATY (Developers) 3T Uioiae. o
(Project Managers) T JEEGHT (Responsibilities) oo Srara enfor %thf;{-ldl e Rkt
(Severity) 30T foSY S AT (Business Impact) JIR WY (Priority) faer SITd. arfRram, gt ufdsan
TR (Metrics) 3T HIUAN Hed HRd, SAEl AR Jdd Ulhal JURUT (Continuous Process
Improvement) 13t BT ST, dallljo\b DIvrars! fSthae G'Fq:Uf (Unresolved) I1gd ATa! fdvar wfdwrdia
olaeared T8 3wad ATel ATl W Helt S, FEIT (Well-defined f&thae T T, g1 Hifec!
IR (QA) dT AU U YA W3R S@ATHC AH A™AHA (SDLC) Tfid Icd JURoM
(Continuous Improvement) Il U (Backbone) HIAT ST,

Deliverable .
Baseline

Defect

Prevention

Defect
Resalution

Fig 4.2: fSthae Fawde WA (Defect Management Process)
1. e gz (Defect Prevention)
fShae NG BUN Q¥(Defect) BIUAMYAE d <@ TOGERT (Quality) SMUT ITGdH
(Productivity) JURUIT UfhaT 3R, Y YUl Hlgd <Ih0l SR 3d Y, UfdedTdd &R0
(Prevention Strategies) fermen (System) fSthac JuaMET ST HH! HIdd. AT THTOT Tgal
(Standard Methodologies), R&Y, UM, HIST TS, ce-Fx- sraudc 3T tieR Regg,
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giar FHE gl Rerrdcy ofir fegms cwid dUeT Iodr daar HiSucin, Seauie
IS ) AT Advedl THANd [$thde g HRUgMEl Wd Hidl YHIUNG ST gial. fethde flee =
T 3P Wsde 7ed & Juard T Ht HR0! fhal gr HR01 B 37R.

2. fefagyaa a'a?n%-—r (Deliverable Baseline)
fefores e e U RerREcy, fEgme fdhar sl aran fRR (Stable) 3qian de fig 81,
STl YR fShaey A A1 SIaTd Hdl STdwd. SR daR HHe 9d Kheleyd
fafcrd smufé adq (Expected Behavior) &1 3{Tg TTeR JgHd gidId. 3 dl (Accuracy) 3{for
JIATAAT (Consistency) IRGUARTS! fShaey Wad URWING SUasAaSed Al & STdwd.
(Anchor) UQI ®RdId.
B_c{IETﬁT(Examples):
o forRHAc Eﬁgﬁ? (Requirements Document)
. %31137[ Wi (Design Specifications)
e TN BIS (Source Code)
o X HUY (Test Cases)

3. fehae fepgdl (Defect Discovery)

fSthae fewma! W Ragg, S~UaRH, <) fdhdl JoR hisdd TR YUlTel i [haTharaigi
fSthacy sfiegul SfTfor Hiaaul g1 ufshar airs.
fethacy ATaTTe WaFUTd 3Ry dbdld—
. Wﬂﬁﬁ (Functional Errors)
o TRGBHY JHA (Performance Issues) ST B Tl g <IH
o Golfaferdt YRR (Usability Problems) S I Ti¢fedTd CIhHUMRT JoR Scbd
Ude fethae fethae ¢l Rifed 1 o1 JIRA fdbdl Bugzilla A€ @l el SITall. ATHE Defect ID,
ﬁl%ﬁ_cpf(Severity), W(Priority), RUTSaRM T 3707 3R gien THIGR 3dl. fSthae W?ﬂ
Ryfey e fhar gor SIRP=T ST (UAT) S daa fSthae MYl 3feid Heward 3R,
4. fShae ﬁ?ﬁ?{ﬂ"‘[ (Defect Resolution)
fShae NIegRH BUN iz@dd fehacy faadWUi(Analyze) ®RUI, GS& HRUI(Fix), ol
HRON(Test) 30T STATRGHIAT §& HRUN(Close) B UfehaT 3118, fEWhae RO FreaHR SEAR I
PHRUT TN, ARTD PIS BRI Bl AT e SRET (Unit Testing) FaAl. AR ced
R ST a2 gR b qurEre.
fethae fafdy TeaneH IS Thdl:
3T - 3ETS — [hRE — FRBIES — Fis
(Open — Assigned — Fixed — Verified — Closed)
AR YUiY0l ged! el @R fethae J-3ua &ar o1, @l guTe fSthae Ree=ame! e,
SHATH (Testers, Developers) 3T Tioide. Herore (Project Managers) Iredld WY Hdlg 3{for
qeHI IS 3Te.
S. uﬁ'\ﬂvmﬁz (Process Improvement)
Y S A fethae Scrd faaivul e Aited 3R SeauHce TN ¢RET Ugd! Tdd GUR]
KIGIGH
T Afeaw:
o fEhae SRACT (Defect Density)
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o WHHTRH < ﬁ@?{&’ﬂ (@ACICIR) (Mean Time to Resolution (MTTR)

o fSWhae J-3MU9 T (Defect Re-Open Rate)

a1 ﬁQﬁWﬂ?ﬁ fiesTeiedt fI@didl &S (Lessons Learned) aToRe IS EUE@? ofeT éﬁ%ﬂw
(Coding Standards, Testing Checklists) JHUTReT SITdTd 3101 379 UGl (Best Practices) Wi RedT
HH! B 3.

6. Herde faifdr (Management Reporting)

Haore fafd ﬁ fSthae HaHenda Jeldd fopar 311%' He fSthae f@l—cﬁ AT (Progress)
3T a@'ﬂ (Trends) BIE]] J:I'I%_cﬁ fafirauoy W@(Stakeholders) qdd tﬁ@ﬂﬁ?ﬁ STd.

3 Rurcw gdiar arelt Ty s

o JUAfa wIS %m (Open vs Closed Defects)

o R faau (Severity Distribution)

o TINide WAl (Project Stability) 9R BIUIRT THUT GRUMY

JaleXUl (Example)

BINRIK] (Scenario): Udh TR AT WehiH (LMS - a1 Fome Rifked) (Online Learning
Platform (LMS — Learning Management System)) o i Eﬂﬁ&ﬂ%
UfehdT (Process):

1. fShae Mie=M (Defect Prevention): fS1g4 ﬁ@uﬁ (Design Reviews) ¥ < o} ffifedhrH
(User Authentication) WYYUr g 38 el @ $d. JHe Uas II\_X@T‘?[ (Password
Strength), §—ﬁﬂ€? 3RIfEHRM (Two-Factor Authentication) 10T IR TIFHSMICH (Session
Timeouts) TiGs e RpRRUCH FHIIAY bl Sard, sardes RIFIRE qUsI (Security Loopholes)
Teadl Y.

2. %i%@iaa aﬂfﬂg:[ (Deliverable Baseline): 3dfehrE ﬁ?ﬂfﬁm %31137[ for I dig =
CRNIES &H?i?ﬁ AR Hol ST 0T YUt HIFBIRIE Hrode RiRked (Configuration
Management System) e qradal Sl

3. fShae fSpaed (Defect Discovery): Rrew i (System Testing) GX&IT1 T 3fTeed Bi 15
e FAfSHaar (Inactivity) STeHave! Rifen gore Sicidfcd ANTSET dHRd el of RiegRed
[REJURE JIR 3{0fErd BId. 81 fShae sTferan (Bugzilla) e RieRet = fobfemd (Severity =
Critical) T 1T dell S,

4. fehae ﬂ%ﬁ?}?ﬂ (Defect Resolution): SEAR (Developer) I fa=aiwur Hrar o7 dafrd ad
CARIE] CIgH3I3C @V?{L(Session Timeout Value) PHIFBTRYA WIS?W@[ JP “Unlimited” 3 IT
& gld. W (Fix) F‘Wlav_c‘ﬁ EIGH {[ﬁl’c’ <fRET (Unit Testing) D ST ST AR el gR /RE™
(Verify) ohdil SITd. IRIRAT RexedR fSthae Fils TU HId T SiTdl.

5. U9 Wﬁ? (Process Improvement): fethde e (Defect Logs) ﬁ?@'@ﬂ?ﬁ 3 3fTgBd B
WS AHIRE (Standard Checklist) THATIS Hla! RG] -Haiftrd ReERACH TG e, TS
< uﬁmﬁacﬁﬁwﬁ ReraRde &Osxiﬂ\t\lwiav&c (Requirement Review Checklist) 3TST P,
e 99 ﬁlﬁgﬁ_cpf 30T I by (Compliance Criteria) TATAY &l ST,

6. HaotHe faiféT (Management Reporting): QA WIS (QA Lead) UTdigedh fSthae Wew NUId (Defect
Status Report) TR Hdl, SUHH 95% RIegREI-Hefdd fethacy goed Iat 3R 101 SRR
TI3RTSE T2H (Turnaround Time) 1.5 39 3™ 99g odl SN, 1 KUK HoHear fufg
YU Hed Bld ®t AT H-ee Rifked (LMS) Urgeic REISRIE] (Pilot Release) Wﬁ R
(Stable) 3Tg.
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42 fEPhae FI'I?CF arged, f$hae TWee (Defect Life Cycle, Defect Template)
4.1.1. fSWae aE® AAHT (Defect Life Cycle)
fEthae AR® TG fhal 911 ARH WG (Bug Life Cycle) TUMS TETET &N (Defect) AT YUt
3T (Lifetime) ST TWATE Sl ot Uioh a1 81d—Sthae ATISeTIN (Discovery) o al quiutl goed
Eﬂw §¢ (Closure) Ea—qutfﬂ
B AR Aehd fethaed fafdy Wad / 3a®T(States) 30T AT ST+ (Transitions) TIFUUI
IRUTRT FHea Srara, Siudfd fethae Reifes (Resolved) 3 Falsg (Closed) B AR,
fShae T® WHA (Defect Life Cycle) & AMCd3R CRETTIN Sfeaadl Udd fShac
GICHTYHTO BTdTel STdl:
fSthae Eﬁb_"[ ¢d (Defect Tracking Tool) SR ECAREY] (JIRA) fdar TSFT%I?‘IT (Bugzilla) dq=+ arg
YBHR ¢h bl SiTcll.
qY Aekiidhe 3R (Assign) Bl STl SBAWR (Developer), TR (Tester) fdar Meide TR
(Project Manager).
. =i (Severity) 3T ﬁ%ﬁ? g‘:ﬁ'azr (Business Impact) THR UTUT (Prioritize) BT STl
. JgedsR el gioamgdl g% (Resolve) SMOT QUM (Verify) al Sdlgl SRfd Ufshan
(Structured Process) %ap—cEﬁ ﬁ&lﬁ a’U?JTCI'IE_H gfddy od, WY J&EeR] ﬁﬁ'@ﬂ CIGRC|IIL|
TorHe @ Uotacd! fRUT (Project Health) S HRUTMN Had .

New # Rejected

h 4
Deferred  |——— Open

. 4
Fixed %

:

Retest B — Reopen

'

Closed

Fig 4.3: fShae FI'I?‘F AP (Defect Life Cycle)

1. g (New)
SIegT e (Tester) TdTal fSWhde (Defect) MU, degl ol TUH fShae E:ﬁo_"f ¢d (Defect Tracking

Tool) S &1 JIRA fdal Bugzilla A& @l &al STl I7 TUATER [Sthdedl Ted g (New) 3T 4
Dl ST,

2. oS (Rejected)
SR SEAWR fobaT Uloide HAGR a1 3 dTed $I fSthae d¢ gl—
3al.
o RorRTc RIHS (Misunderstanding of Requirement)
3@% T (Duplicate Bug)
o 3M0féa ad= (Expected Behavior)
W fShae Rolaes U Ui Hdl ST,
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3. MU+ (Open)
S fShaeg Y (valid) 3AId d U9 Weuwe) gadd wiad. arar o fethae O
(Acknowledged) BT \’rﬂ%r Tfor m (Fixing) IR &ﬂ%
4. fews (Deferred)
Ft B fShae IY ST Yo A= (Urgent) -,
Jal.:
o HU YA TN (Low Priority Defect)
o JYRUM fa=idl (Enhancement Request)
3T fEthaeaHT Yeid NRelloRITé! (Future Release) Je @had Sld ST il Ted fehe 3/ I
Pl ST,
5. fP®RT (Fixed)
SHAWR Do fShde gowd dxdl Sl Wed has 3T deadl. A 3 fethae goxd el
3118, TUT 3 RRpeh 2 Fed g,
6. f¥e (Retest)
R TT SRAH AT Iraol o], fShde WRIRT gowd AT 3Te B § JUNIUINeL. SR fethae
GO Tl 3, Rl JoId CTATHS SIIdl; ST dl -3 sl Sirdl.
7. §-situ= (Reopen)
TR SRARA hacdl haRHdRe! fehae HIad 3fd, @R <X dl U-3u9 Hxal. 81 IIHhd
e qofudt gowd Suda o1g ea.
8. TS (Closed)
SigT TR WH Al Bt Shae YUiU0r goed gnen M IfYr YT fAmfur gl At (Not
Reproducible), deg] ATl Iy deilg bl SiTdl.
gran 3 fSthae FIRIUD! Uigae HYA HTg CThUaTd 3MTal 3178
JalexX Ul (Example)
ORI (Scenario): AR ARSR H-oHe Rferneid fsthae AW W& (Defect Life Cycle
in LMS — Online Library Management System)

UfdT (Process):
1. g (New)
. CRETERTM QA <R PDF BRHECHY S{IZTHC TS HRUATH U .
PDF HUIC Mg RieH tisd Ruide d.
R B A (Defect) fethae i &d (Defect Tracking Tool) O Bt JIRA fdval Bugzilla A&
NIUERGIE
fSthae quRla (Defect Details):

o XY (Title): 3RTZTHS ﬂv'lgilﬁﬂ?ﬁ PDF 3{0dlle P Hd Alel” (“PDF upload not working in
Assignment Module™)

o IR (Severity): High (@il smmg-ic wafiiec & I@d A8ia)

o RUNSawH @'GH( Steps to  Reproduce), 3nférd ﬁ?FIFI(Expected Result),
Jg&f W(Actual Result), Eﬁ:I'EIIVEH(Screenshots)

fShae Tl (Defect Status) = New

2. A8 (Assigned)

Uioee HoR bl ¢¥e dite fEthacd gy ol
fSthac qy (Valid) 3O/ WHT S dl SERAHC 3Udis Ilv]_e'ﬂﬁ (Assignment Upload
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Module) TT3! STETEER ST SBAWR DS SRS bl Sirdl.
@Eﬂ(Status) = Assigned
3. 3fiud (Open)
. SZAR Shae wWieRdl,
i1 Haorde Rifen adia wIgd Sudrs difored faRAYUr (Analysis) & Bl
e T DI FIASIA FEHY Had .docx TN .txt BIRHCTHT UGN &, JUT pdf &1 Tg.
@Eﬂ(Status) = Open
4. &S (Fixed)
. STAW RIS AlMTHHH dGd HE pdf WISTEAT TR Gall.

. O SRieEdr Eﬁ'@?‘f DHRUGTST gﬁ? SRET (Unit Testing) B,
fSthae Wl MhaRs (Fixed) 34T 3UST bl SITdl.
5. ¥ (Retest)
. TR o sroidl foes UTed ol S1for gl ¢iReT .
PDF B1gd U=T 3UcS B qURI!.
Xy (Status) = Retest
6. R®NBISS (Verified)
. TR WHE HA! B GHAT YUig0r FRTER0T ST 3R,
. IR B TS (docx, .txt) TR DAL W3S SHaCH (Side Effects) faad 1.
Xeq (Status) = Verified
7. &S (Closed)
. Tehae oy el WE TR TR Tl Filss D!,
g o fethae 3fi-ars- arisR! Haeie AR (Online Library Management System) HYd
IRAIYOY HTg STHUaTd 3TalT 3178
8. J-3fu= (Reopen) — If Issue Persists
. R R fehde Gl sieesd (34T, HISUT hisd HISei™Tdl PDF Ui thd gio),
o WX fehae §-3iu= .
. IHR ARG TG Gl iU — fhRs - dewe - s
(Open — Fixed — Retest — Closed) T HM Je aTe] .
422 fePhae Twee (Defect Template)
f&thace RUIC (Defect Report) 8T CReUDH g SIRIHIAS 3Meced] TN S@AUHc < ST Uioide
9 dq UEEaUaEt aTREl SUIRT U6 39 (Formal) S¥dudsl o8, Ues fSthacy
R Hfewma §$ UTUTOshH (Prioritize) 3foT fARTHR T (Resolve) CAASIGIG
f&hae crudendid ATF® 9@ (Standard Fields of a Defect Template)
1. fSae 3maSt (Defect ID)
o P 3Mg (What it is): UdD [ShacHrdl fde ST A sfizd HHidb (341 DEF_001,
BUG 120, ATM_05).
e TEW (Why it matters): [SThac ARE ARG <IHTT AU BId TN 3D FShacd SR
Tie/es T SiTdl. 81 3HTS! ¥gdT JIRA, Bugzilla, QC IREAT CRIGR 31cl-SHRE &l Sildl.
2. Uieiae (Project)
P 3Te (What it is): T Uoideq e f$thde AUSe A/ 1d (3al. ATM Simulator, Library
Management System).
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. TgW (Why it matters): T1dT YR 3P Uloldey SdTd; Aes AT Rikemmdia
fSthacy firgesa o1d A1e1a.
3. Uisde (Product)
. P 3MTg (What it is): ST fafR1y Wi fdhar iedeqs fthde 3figadn (341, Online Library
Portal).
. g (Why it matters): Tl UolacHYA 3 Uieded Y Adhdld; 8 Bics 1H® fehae $&
318 o WY B,
4. = Eﬁ? (Release Version)
. T 3G (What it is): ST 3fIPHd sgolTHE o UfETUo HTH HRIE 84 8Id (3. v1.0).
. g (Why it matters): [SThac MSIRAL 318 B! e ¢ [I@HE 3Tg § THoId.
. BIclhad (Hotfix) STALIH 31T B & 3l Udl.
5. f&ews facs woiA (Detected Build Version)
. HT 318 (What it is): ST faceHed yaes f$thae 3ieesd (gl Build v1.1).
. TE@ (Why it matters): DU facsaed fEthae AT § SEAT™AT STHUUl FHI.
6. HISgd (Module)
P 3Tg (What it is): ffeeTmedia FaeT YR T3 fethae 3118 (34, Login Module, Payment
Gateway).
. TgW (Why it matters): SEAURTI 45 dTerdl 30T fShded bR Tid T,
7. ARIR (Summary)
. P 3B (What it is): THT 3NSId fSthaed g (341, “Withdrawal limited to ¥3000 only”).
« Hgw (Why it matters): §ad’> Kheleay (Stakeholders) Tad AR dEIAI; WU GRS
STIO1 AHBT ST,
8. HfawR H'Uf-'-l(Description)
. DT 3118 (What it is): fSThded TfaxaR WSTHRU—IHw, gRomd, difie A,
. T8W (Why it matters): TR AT SEAWR TreATd TR T3l
9. Y-Bl dUR HuYr-T UTgT (Steps to Reproduce)
e DT 3T (What it is): [SThde HUT TS ITd HHAR K.
e TgW (Why it matters): SEAURAT fShae RUISIH BT 3T -G R dl I 8IS Udhvd
gl
10. Uegef fPTa (Actual Result)
. P 3G (What it is): RIReH & g Id ST a0 qrRadd 3Tg.
. {8 (Why it matters): TH®! g BT g & WY Bld.
11. 3Afard fI®Te (Expected Result)
. PIT 38 (What it is): f&thde T9a1 R Rfed &9 arTel 3/,
« Hgw (Why it matters): Actual vs Expected Tefid BRP WP gidl—eTd fSthdedT MHT 3Tg.
12. \?ﬁ'?l'ﬂ?_[ﬂ (Attachments)
. ®IT 3¢ (What it 1s): Eﬂﬂ?ﬁ?ﬂ A, fgfs st (Screenshots, Logs, Videos) WW
. TgW (Why it matters): T RIS dTG CTedal SiTdTd 310 des drral.
13. ¢ (Remarks)
. P 3G (What it is): 3ffaRad Hfed—agra sriae [T deRd dHsRTSs.
« Hgw (Why it matters): fSthac mﬁ‘c’m@wﬁ HAorHed #ed Eﬂﬁ
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14. RI@R (Severity)
.« ®MA AR (What it is): dife alRomaren digar fefewa, g, Mifsaw, @ (Critical, High,
Medium, Low).
« HgW (Why it matters): fer fodt gHma fousd o gxfad.
Jal. System Crash = Critical.

15. WA (Priority)

. BT 3MTg (What it is): fagmaesear gt aider.

« Hgw (Why it matters): Tholge HAolk 33ddl.
Jal. Spelling mistake = Low Severity YUT Brand Name T SN High Priority.
16. f¥UIE HIURT (Reported By)
. P 38 (What it is): fSThae THT HRUM=T ¢ ATG.
. TEW (Why it matters): JeId TS IHUMHTST Hqe AT BIdl.
17. 3914 Fad (Assigned To)
. BT 3T (What it is): fSThde go¥d HRUMIT Ui 4.
« Hgw (Why it matters): SEIEEE] (Accountability) ¥I¥ gid.
18. % (Status)
. T 318 (What it is): fSThraet Teamel SaRIT ([ — RS — 3 — fhas - Hew —

BRBRS — TS — Rafus - fsws — Reacs)

. TgW (Why it matters): fethae A WG 10T TRTC TFT0! e,
JcleXUl (Example)
BN (Scenario): Ul {J,\_rRe[ eraees} ﬁl’%ﬁﬂ 3ff@rh e (ATM Simulator Application) HYT X5000
IFHH Dleudrdl (Withdraw) TId Pl
afehan (Process): fSthae Trale arRe fethae faré (Defect Report Using Defect Template)

Field Details (English) qURNE (ARTSY)
ID Def 02 Def 02
Project ATM Simulator ey Rmgeier
Product Cash Simulator ATM S Rigeier wéiey
Release | v1.0 3{Tqil vi1.0
Version
Module Cash Withdrawal — Denomination | IJRd IdHH BV — fSATRHTA FHas
Selection
Detected | v1.1 3Tgasaidl foes STael vi.1
Build Version
Summary | ATM does not allow withdrawal above | Faifed fS-iEm=H Uaiaige wdied
33000 due to limited denomination | 3000 U&T SIRd XahH Hlg od Tel.
options.
Description | The withdrawal module only provides | [dusiad AiegaHe had 33000 Tdd
fixed denomination options up to ¥3000. | 3fdP fEATARH wla Iuasy 324,
Users cannot withdraw higher amounts a:ﬂg?g JWRBd 35000 IRWT SR
(e.g., 35000), which is inconsistent With | ygqmg HIg Hhd ATeld, of Ude Tered
real ATM functionality. WWW e
Steps to 1. Open ATM Simulator. 1. T Rigeier 9.
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Reproduce | 2. Select Our Programs. 2. Our Programs fAdel.
3. Go to Digital Inclusion Tools — Cash | 3. Digital Inclusion Tools — Cash
Machine Simulator (ATM). Machine Simulator (ATM) T I,
4. Choose language and enter simulator. | 4. sy fAaeT § Rgeiexds) Ua= He.
5. Insert card and select account type. 5. TS 9] 9 \Td UHR MagT.
6. Go to Other Functions — Cash | ¢ Other Functions -» Cash
Withdrawal. Withdrawal faeT.
7. Attempt withdrawal of X5000. 7 35000 IFHH HISTIE UTd B,
Actual Result | System restricts withdrawal to fixed | RRH Wwad oviflde fememzeadd
denominations (max Z3000). (@I 3000) faysiad Haffed &
Expected System should allow withdrawal above | @Tdd RIcad e 3000 U&f
Result %3000 if balance permits, by either | SIRq YaHH HIGUIRN TGN <MdT,
adding more denominations or allowing | rRIdt 3fde feAMRARM fdhar goR-
user-input amounts. ZYC G H T grad.
Attachments
Remarks | Restricts simulator usability and causes | Rrgaickar ak  #affied gl 4
inconvenience. Not aligned with actual | ITREHAAT ST Ad. U TSTH
ATM use. IORIRIT G A8
Defect High 3
Severity
Defect High 3
Priority
Reported By | abc (QA Tester) abc (QA TXR)
Assigned To | xyz (Developer) Xyz (SR/AWR)
Status Assigned HUH betail
4.3 fShaer sfea ufvom, fSthee wyvarer 3, it (Estimate Expected

Impact of a Defect, Techniques for Finding Defects, Reporting a Defect)

4.3.1

fehaear sriféra ufvomy gismo (Estimate Expected Impact of a Defect)

Tl 3fUfard aikoma (Expected Impact of a Defect) Ul TETal fethae (Defect) IR ga¥d Hel Tl
el W O Aireasr fafted, go, fogma ufsear Sfor eRé fraresan giearar Siord e aiRomd
(Consequences) 813 YHdId /T 3fael B, 81 INUTH WharHierd!, Ramafafrd, Q@ﬁﬁ‘l’(ﬁ 3IfOT

UlgdeT UHUT Turadl (Overall Quality) TT T8I f&thde fabdl 7R 311g 8 eRRad s,
YR 3{Uférd gRum (Expected Impact) WTeid gedhial YR fa=aifSd o S

Maharashtra State Board of Technical Education 104



Software Testing -316314 loedsR ¢RET-316314

. ﬁsﬁm sTﬁIJHE (Business Impact): Hel arer (Loss of Revenue), dlgd AHHIYUTT (Customer
Dissatisfaction)

« Yo} ETlfl%E’ (User Impact): ﬂaﬁﬁﬂ AT (Usability Issues), RA™ (Inconvenience), gaﬂ%r
GG (Incorrect Results)

- Ry /ferwagmae (System / Technical Impact): H’@[W:ﬁ%‘lﬁ ISl (Breakdown of Core
Functionality), quTT ORI (Untested Scenarios)

. ﬁl@ﬁ_cpf 37T Uit (Severity & Priority): fSthae fodl TR G-I'I% (How Ceritical) 3rfor r fascdt
TP GO DHRUI RIS 31T (Urgency of Fix)

Estimate Expected
Impact of a Defect

I
l l l l

System/Technical
Impact

Business Impact User Impact Severity & Priority

Fig 4.4: f&%aear sruféra uf¥omy WS} (Estimate Expected Impact of a Defect)

1. ﬁgﬁ'\q HIcaR| (Business Perspective)

PSR BRI (Core Functions) A %W—BET TIUH BT ﬁllszl%lﬁ CIER EA'I@JHQITH K IEGIEE]

aﬂ?\ﬂ (ATM Cash Withdrawal, Banking Transactions, Online Payments)—ﬂ?:’ e fdYM (Customer

Trust) 30T U=t Ui (Company Reputation) dTaR URUMT $HRld. AGHITHR dTIRedT ST

ﬁl@gﬂﬁﬁﬁ (Customer-facing Modules) 3Tdl g %mﬁ ﬁ%ﬂ:ﬁ'q?lT(Credibility) H HE

R dId.

2. ok E'@Tﬁq (User Perspective)

TEATE By sileh HTedr gora-T T4 fhar fARr=m srvardt anra. Rgere ffewy fdar ufiemor

fafeew gg fethae s ?\J,Tilﬂ%[ Rrepuard uRomd (Incorrect Learning Outcomes) foar aredar=it

faeTd e Fmiur gies RIeara.

3. Rreu/fe@a o (System / Technical Perspective)

PTE! e ARSI, STRa Ipa IUsiad, TR A¥SI—xe oxdl Id iela. fSthae god A

PN Rew sifRRar (System Instability) fdar e srdgaa IH™T (Data Integrity Issues) fmtor

IS Y.

4. Fagfedt amfor uraifedt (Severity and Priority)

e fethaeqe ke fdhar fagma giom= JHam! diadT Jiold. 3al- SR &¥1 [aysiad gl

B 799, R @l fopfepa Rt f$hae aime.

URIRCT: fSthae fardl dTadr goed Ul 3aRTD 3Tg § B4,

3aleXUl (Example)

BNl (Scenario): PINEH (Project): wdiur ﬁmgﬁaf (ATM Simulator) 3oy f&thae (Defect):

fausTan TalaTgH SRl SR 23000 SAd 14 g6 Hledl Ud; TTUET SRd IdhH Uex BT Ud AT,

gfesar: faférd ufkome fazeyor (Expected Impact Analysis)

1. fogmg sdee (Business Impact): W ATM g\rl%f Y] ﬁﬂ(ﬁTdﬂ (Cash Withdrawal) T @iafadar
3O HRATd. ¥3000 HATET SIS SHTYH (Dissatisfaction) AT RGeie=am sHdaR
(Accuracy) ﬁ%ﬂﬂ FHH! Eﬁ?‘ﬁ U ATM AL 3T fShde 3ROy PIRED SEIRY (Customer
Complaints) STIOT S UfcHaT e aﬁw
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2. Yok SWac (User Impact): ATM Simulator aroRoR faemlf / ufRreomf araaard) ﬁﬂg\fdm
REARS{ISET TR1d F= Tdhd ATeld. AT Riebuare uRomd e siaR 4107 g1d, SR Udel ATM
A GTATAT FIGTIR SR G H PladT Idl.

3. Rew / fFpd Eﬁ%ﬁ (System / Technical Impact): 3= IHHT JdgR (High-value Transactions),
e Tafel TR ST (Daily Limit Error Handling),®<1 SUaedl durufl (Cash Availability
Checks) 31=1T RAf3ie 2% Har Ad ATeid. ?JTH% US-¢-Us ¢RET S (End-to-End Testing
Coverage) Tied 8.

4. IR (Severity): 810 RIRRE HRUI g1 fethae H¥ faugiad g HIeR HarHferd! de sild B,

4.3.2 f&Whae MyvaredT 3 (Techniques for Finding Defects)

ArFed3RAN fShacH (Defects)NYTIITS! TAG: <19 YebReAT dAT@l ATUR dbell Sl e ied (Static),

SIREIEED (Dynamic) 30T SRR (Operational). Udd dATE Wad Tl ggd (Approach), AIHEd3R

SEAYHC AW TS d — SDLC HTe aToRT=T ST T diTaiTe YhRd fSthacd JNYuare wHTdTd

(Effectiveness) 39,

1. Wfed dA (Static Techniques): Bl d3 Gited3R ATAdednRa™ His W < HIdl (Without
Executing the Code) %m MYTIRATST ARl SIdTd. araed ]Q\’E'q\ﬁf (Reviews), SRR
(Inspections) 3TfOT aﬁ’wﬁ (Walkthroughs) I AR gidlL & oA El'ﬂi'@lﬁ ﬁw&mﬁw
(Requirements) 3T %3”3_*[ (Design) cwid SUYdd oxdId.

2. SIS a3 (Dynamic Techniques): Bl I3 Iiucdsr ude dIddd (Executing the Software)
%m YdId. aHe eReT (Testing)—\_rl'{?[ P gﬁ?: eRET (Unit Testing), gfedmE eReT
(Integration Testing), ey efT (System Testing) 30T ST eRET (Acceptance Testing)—
il THTART Blal. TTCTSH URY, AT T ST IR IH-T JHIT (Performance Issues) NYTATTG!
HGEREICIRENEI

3. 3TRIAES o (Operational Techniques): Bl a3 IiUedsR Tel arRid (Real-world Usage)
AT fShacy N guardl arRel STard. aHe gok Wiesad (User Feedback), TSR
TSI (Production Monitoring) 30T TR & (Error Logs) Tl HHTAR glal. Y& gol} fagfaer
(User Behavior) B JU=A1 GOl QMY YOS 1 o3 UG 3dTd.

Techniques for
finding Defects

[
l I I

1. Static Techniques 2. Dynamic Techniques 3. Operational Techniques

Fig 4.5: fShae MevaTear 93 (Techniques for Finding Defects)

1. WCfewd i (Static Techniques)

Tfew ey (Static Techniques) dT URITH Q@@E JHdl %’m (EPFGD MY IR T ST,
IEGEIEIRIT WI'CITEIW (Requirements), %ETI'I'EF[ (Design) 3T HIg (Code) i fITAYUT HRUTTR
3. B 7 SEAUHCAT (Development) ST AT ATIRE ST AT fShde gowidl &g
HH BId.

e el Iarevul (Examples of Static Techniques): ROS\%M 3TFOT SR (Reviews and

Inspections)
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. ETCI’T\IJTTT*I ﬂ@?{[(lnformal Review): 3R (Author) <l drerd (Peers) b g1 SRS Wigsd fHesdl,

. EIVWZJ\ (Walkthrough): 3R (Author) AR enféthae (Artifact) HIq¥ = T Hal.

. TisR ﬂ%}l/ UM (Peer Review / Inspection): Wﬁflﬂ (Checklists) 3TfOT EU?:@H (Standards)
U Hell SO SHio=nes s,

. Wfew I AR (Static Code Analysis): s <& (Automated Tools) HIG Th B
Qreitd ¢t MedTa:

o R<ag W (Syntax Errors) YT PIET LSS %@ﬁw (Coding Standard Violations)
o 3TS %ﬁ'@’@[ (Unused Variables), IS HIS (Dead Code), g@;ﬁ?.’ W (Infinite Loops)
o ﬁﬁ?{h_cp[ Wﬁﬁﬂﬁ (Security Vulnerabilities)

. IffcwRa  SHIAIRN  (Architectural Analysis): JOFIHCd BRI (Cyclomatic
Complexity) TR AR IO Hle BRI qUITA! SITd T fSthde-Ui Aled @ 3wt
SIGIGH

SWae (Impact): [Shacy AIHR UUSAId, b HRE (Rework Cost) HHI gid 30T HeAfaferdd

(Maintainability) ﬁ‘iﬂ?ﬁ

2. SN frTag (Dynamic Techniques)

SIS SfaTay (Dynamic Techniques) A YIoed3R TIa& ercl\ﬁid&i\c B AT IHersH fogfamR

(Runtime Behavior) &0 5l SIrd. UHImH Qﬁﬁiq‘#&lddﬁqld BIUIR %Cpqcﬂ MYTIMTST B dF Id

Hewdrd! 3fTed.

ST Ta® ¢faTaadl 3&T8vul (Examples of Dynamic Techniques)

. ThaRMd ST (Functional Testing): Ba¥ (Features) RTRHCHIIR HIH HAT BT § UG,

CIRER] %ﬂm (Boundary Value Analysis)
Sy urer=IT (Equivalence Partitioning)
SR <oal ¢RET (Decision Table Testing)
-ThaRd ¢ (Non-functional Testing):
RBIH AT el e (Performance and Load Testing) — =g CIgH (Response Times),
Whafafarel (Scalability)
o Jofafaret SRET (Usability Testing) — 91 3i1% IS (Ease of Use), JoR Sexhd S¥GWl (User
Interface Issues)
o ﬁlﬂgﬁ?ﬁ ofT / ﬁﬁé}?ﬂ ofeeT (Security Testing / Penetration Testing) — FoeRafcts
(Vulnerabilities)

. THRWRe iR (Exploratory Testing): TR (Tester) Toitader aTR B O
(Bugs) e,

. 3ficAes R (Automated Testing): EURE] (Regression) 3ot Ramafaferdt (Reliability) qrét e
fBPUH (Test Scripts) IRAR HTefded SII.

. feafiim (Debugging): YU ®1S WI-d0-%U EINEG! WA (Errors) ¥ ¥¢€ ®IS (Root Cause) RN
ST,

SWde (Impact): R (Crashes), STHIGE 3MICYSH (Incorrect Outputs) AT IRBIHT Sca-a]

(Performance Bottlenecks) ITHRTAT ITCIZH JHAT IUS gIara.

3. SRR iR (Operational Techniques)

TG efaag (Operational Techniques) T JiUed3R Y8 aruRid (ﬁ\’ﬂﬁ I WI’EI:YT?I—C’)

TR [SThacy JMYUTIATS! TR SITdTd. 3T dAHe US-oly (End Users), AMHERIT (Monitoring)

30T Bigdd W (Feedback Loops) il dTiR Eﬁ?ﬁ

L]
Oﬂ(OOO
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errq%m?r <fTaadt Sgrerut (Examples of Operational Techniques)

o} SfRIp= eRETT - ‘C‘[Qﬁ (User Acceptance Testing — UAT): 3ifad %@Wﬂ?ﬁwm ICEEE]
:ﬂ@'ﬁ (Business Needs) QUTW DI % quTd,
Hiesd AT AT (Feedback and Monitoring): goiX Hledd (User Feedback), H ﬁ'tﬁﬁ
(Crash Reports) 30T @R (Logs) ATedT HTeOHTH <R Mg Tdid [Sthacy i@ Sidld.

TC Dol SHTARN - SRITT (Root Cause Analysis —RCA): IEEAE (Production) adfta %W%[

et HRUT YA Jid TARIGT SISt ST,

SWaC (Impact): HEHR YICWHIRF (Customer Satisfaction) FFYd gld, Hicgsy guegdc
(Continuous Improvement) HTd! S HRcY Wadra 3ol RfUcfees IS (Repetitive Issues) TTSa

NIGIGE

Table 4.2: W fe® i, SN cfaad T TR SfaaT Fidt AT (Comparison between Static

Techniques, Dynamic Techniques and Operational Techniques)

Ueh wedh clFad SIS el e ATIRRA el
(Parameter) (Static Techniques) (Dynamic (Operational
Techniques) Techniques)
qAYd Teheu1/ | TR UfdIR]E - e d 3R TaeRIe JTed 3R e aTuRTd
Basic Concept | Il fShacy TMNYTl | e felhacd MW | 3R fSthacy =Myt
SDLC géta ewr / | Reprerdcy sifor SiRedcRE o fdn | fewrgde Sfor urgaRe
SDLC Phase IEEIERE] rAus|| oy
DI YRR | el R GRIGEREISEIENT)
HARYD?
THBHY,/ | RomRAcY, S21ge, | oM, WHhH-, | goR [SoiaaR, Bics 33gS
Focus Area | TS IR Ryegfect
Examples KieHh DIg FAMARN | harHd <, e, sRT
icrcs e
STl gHR / | dfore 1w, fSaed | I7ered Y, %3, TSR TG, JoR-
Defect Types | It PIfET XSS ZIHNGT T3TYC faids fethaew
ISR
DI S / Cost | HH! (AIHR JUSdId) | A H TR (IRRT Jugadrd)
Impact
T HEE/ |RaewdHM el | Tae o qUdi ad | Udef golk 3fIHd JHeIdr
Key Advantage
Talar / Limitation | IACTSH 3RS T0Sd | 99 RSN H@x fSthacy IRRT AU=ad
BIEG] BHR0 B3
TRUIUYG,/ | SBIfcrc] Breev AT d3R Tlafere! HEIR HICWHaRM AT
Overall Impact | FIgd HRd qredd -G 3 SHIGHCT
S BIECERS]

433 fehae RO (Reporting a Defect)

f&thae RUIfET (Defect Reporting) U VAR <RETIIM SHTGesaiel HIUdTE! 3G, &1 fhal TR
RR® B I3, I TR fafgaar fthae Ui Seauie AU THwT WyU0 JHSUI Hed
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B! ST Tt BRIGHA o Bl Ud. UG 3R da ok RebraRH ey, fSSms Siagicy fdvar gor
TRUFCR TR 371es 3, TR df [Sthde WU RUIC &all SITdl. 31 7Y ths R aiue dnl-
S HedTaRe! RIReHA AM-37 ATHRd, TR df RUIE HRUASIT fSthae 3. Thad haRMHIdc Hed ATg,
R AM-TaRMd TR SR & IRBIH-, golfatere! o RiagRet amed Tae seaavs! fethde
R TH-, Ragfed fdar gor TfRafva=g (@orR ufeafa=) guf srar e, @) fethae Ruld ol sraxas
fehae Ruifdmdia gy | (Key Steps in Reporting a Defect)
1. fehae aNzw / Identification of the Defect): TN WH HIA! Bl s JHT %3[ AR
FASUAI FTetell Yeb T Uegel TRt S fagfdar Irg=it dwrdd 3iig.
2. fehae arm wwv / Logging the Defect): fShae foRT, SwIfsrer fdhar Sifad! Jex IrRE ;’meﬁ
3. ARi 3Mfor quf (Summary and Description)
o TR THT I FH TY HRUMR aTRd
o FSrmm: TR AfawR o, Trr uikome i st
4. ﬁTﬁW HITYTAT YTgT (Steps to Reproduce): hHAR 3TFOT Wy W e Srard, Siotae]
SHAR fSthae g1 iUl e Trdha,
5. 3nufera fFroTa favg ywer fRera (Expected vs Actual Result)
o Vagsm Relee: 9 fGUUIR @i aaH
o TRUacs Rolee: WRIGHIAIAR Ufed ad=
6. W 3for Gﬁw (Attachments and Evidence): @ﬁ:ﬁﬁfﬂ, A fdbar fgfE st Siee SiTdrd.
7. faRfedt anfor yraifedt (Severity and Priority)
o ReRet qifie Mikar &ar. Riey 21 = fbfewa)
o URRCT: fagmY T8 goxile drdet
8. SaTaeR! fAfda st (Assigning Ownership)
. Ruice am: f&thae A HRURI
o 3T ¢ fehae flha SrUMR} kil
9. ¥eed ¢d BVl (Tracking Status) fShac fafqy Leqayd o g — 3ME< — 3t — fhas
- e - 2RERE - Fas - Reitd / fews / foiees
Jcle}Ul (Example)
URIRUcl(Scenario): Tl oikd TANH RYeiex T 5000 HTeUdmEl Uad e, Jur fSHEARH
fAIfECRM g ST SR 23000 3dDId YahH Hladl Ad.
UfhAT (Process): B AR (93T & TR Il 8. kX fehae T dHRdl — IRg Ia_,
fSfermm, T, Tagsa e, Tatdes Refee ol wpi-Riicy ug, RigRd = g/, waike = g1
T et o, Fethae SRARDS TS Hal SlTdl S ARH AAHATIAR < Dl i
Field (B1TS) Details (qugften)
ID (318l Def 02
Project (Iloide) | ATM Simulator
Product (Migde) | Cash Simulator ATM
Release Version | v1.0
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(Refi i)

Module (|T€gd) | Cash Withdrawal — Denomination Selection

Detected Build v1.l
Version

RxRs e
o)

Summary (@ ) | ATM Aed Haifed fSmeH ey 3000 YelT SR Radhy dladl ad

el

Description Cash Withdrawal TTeg@@ e Thad 23000 Tad 8T fEAm=mT Suesy
(Fefermm) 3{Ted. oI 35000 TRW! SR XdhH Hledl Ud ATel, o & ATM

Steps to Reproduce | 1. ATM Simulator 39SI1.2. Our Programs fas13. Digital Inclusion Tools —
(RUTSg™ SRUgr=AT | Cash Machine Simulator (ATM) 3% ST1.4. HTST et 3T Riegeiexmed

qrg=a) AR FH1.5. HTs 3¢ BT 30T Account Type fGST.6. Other Functions —
Cash Withdrawal fdsT.7. ¥5000 YahH HTEUamET UTd B,

fARieror (Observation)

Field (PI8)

Details (@u=iie)

Actual Result (@Fg3id Reiee)

s waa Migd fSAm=T gob SRedld SiRd 3000
g g H faugiad Ram <a.

Expected Result (TdUdcs Relee)

[T GRAT Ser ST RIRSHA 33000 U&T SR I96HH
HIGUITH IR AT—3HH FEAMERRT G35 fhdT ZoR-
$YC 3MTST WihRe.

Attachments (3fcaHc) None (®Tele! Tel)
Remarks (RTe) g1 fSthae Rmgeiex guifaferdt qaffed wxar ifor gor
SH AT AT Bl R ATM ZaeT 2 RiTTd ATg.
Defect Severity (Shae Ri@Rel) | High @)
Defect Priority (fethae US| High (81)
Reported By (ROI¢S ama) abc (QA TXR)
Assigned To (3113 ) Xyz (SEAIR)
Status () Assigned (3 188)
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gfe-5

(Testing Tools and Measurements)
faug A= (Course Outcome):
CO5: YITEd3R X HRUIMTST ISR ¢RET el aTuRl.
Ued (A (Theory Learning Outcome):
1. fecen ST eM ot T auamNTa! dITavTes SReT T 3iieaw.
2. feden @i A8 SiicicE T aluRed ¢ReT Th R JUR B,
3. faoiedn SIIhRM ot ¢ HRUGMITST CRET gal A .
4. feden e A1dt Afca Sftr AoRde o &,
5.1 ﬁeﬂ\ﬂﬁ < faw g SietaRM efeeT, efRew ™ qIRUAT BRI d dle (Manual Testing
Verses Automation Testing, Advantages and Disadvantages of Using Testing Tools)
IIHCd3R ¢RET ¢ (Software Testing Tools) IR LI\IJSGIC\{-Ian Iferct (Quality) 3for Ramafaferdt
(Reliability) G HRUAId 3dd Tew@ral YHHT SSadrd. a1 ged Hiadl YHTUNeR Tt FhRiTs
giffpd Pt SITdTd:
1. X% HoHe ¢ (Test Management Tools)
2. fShae fﬁﬂT ¢ (Defect Tracking Tools)
3. 3fCHRH <& (Automation Tools)
4. TR T ¢ (Performance Testing Tools)
5. P HoRHe & (Coverage Measurement Tools)
T HAvHe e (Test Management Tools) oReT Sifdefgciond wifH (Planning), &I'IV"'T?TCI%‘T
(Organizing) 30T RAFET (Reporting) HRUATT AGd HRdTd. IS <RET Ufchar afeyd sffir fFafd
UGd JIaadl Ad. f&hae i ¢ (Defect Tracking Tools) WiredsRANd fehacd (Defects) TR
HRUI, TN W (Status) AR HIU AT G 93t RSMERA (Resolution) HRO HIY HRdTd.
SIGENE] ¢ (Automation Tools) l:J;'NICiﬂnI BIURT ¢ haY (Test Cases) HTUISTY E@W‘E hdld,
ST Hg3d THE (Manual Effort) B! gial ST ¢RET Saie @ T §idl. TS S HdbId (Faster
Results) 3101 gITd fA®TA (Consistent Results) feard. RbH-g <R ¢ (Performance Testing
Tools) AT @IS (Load) HTOT I HISI (Stress Conditions) AL RikeHd f[9gfdwR (Behavior)
qUIATd, 34l Reui=g ergy (Response Time), ¥4c (Throughput) 3TfoT Whafaferdt (Scalability). DG
¢ (Coverage Tools) <t Tt (Extent) {01 U}T?ﬂ (Completeness) TISI0GTY HEd hdld, Tgureid
Ao 3RAEd fohclt HaRMTere! (Functionality) C¥ STel 3118 & TIVUU! dhesdl. AT T4 e T ol (Testing
Tools) 9T THAT AR ahctllﬁo\é < uramdta TthRr=dt (Efficiency), 3J&dl (Accuracy) 3for
JdTGHhdl (Productivity) T&OTRIRT ﬁ‘iﬂ?ﬁ
5.1.1 ﬁeﬁ\’rlﬁ < favs sifeta=m T (Manual Testing Verses Automation Testing)
1. ﬁeﬁ\’rlﬁ ¢fRET (Manual Testing)
ﬁTQGW ofEeT (Manual Testing) ?1 e d 3R e (Software Testing) Gl Udh Ud Gl'l%' A ¢
HAY (Test Cases) QEW gaH (ﬁ%ﬁxﬂfﬂ) Q%IHCE' ST STdTd 31O SR ¢ (Automation
Tools) 9T ITUR &Hal SI1d ATe!. AT UG Jired3R ARIb-HHe f$hacy (Defects) 3ies@dr Adrd.
fI'TQG{?T ofeeT ol U HAHd (Fundamental) R ugd 311% g1 Ufhad ey (Testers) % Q@'—{],Tﬂﬁ (End
Users) TATO STRIGRMAERN A< Harg Anedid, Rikerd fagfdaR (Behavior) FRI&0N wxara Sftr tegem
33THR (Actual Outcomes) d TRUICS ﬁﬁlﬂ (Expected Results) il GNEIRCESE] %’Eb_CEF
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MYAT. &1 UGd IRV TR@Rest <Rt (Exploratory Testing), Qﬁﬁﬁ*ﬁﬂ 3%\1@@17{ (Usability

Evaluation) 31for w1 uRfRydiaed ardt Aol (Human Judgment) 3TdRgch 3t 3= feaproft sifawr

IO BXdl. HRUT AT ey Adradhdl (Flexibility) 0T SSPAfACT (Adaptability) fed, Samga

Jiccs W (Automated Scripts) g Qﬁr&lﬁ R0 B U] FHT KT AdTa.aUTiy, T3 ¢ReT

CEIEIR) (Time-consuming) Giﬁw, ECal HLSICIRIC2EI] (Error-prone) SIT¥d 3 3T E:I?T_q'?ﬂ

grom=ar (Repetitive) fohaT HiaaT THIUTERTA oXe (Large-scale Test Cases) TSt HH HIAEH 3T

Taiar 3‘|H\:|§f, g@ﬁﬁﬁﬁ RGNSl (Usability Issues) 3{for Yok TR Ulsi® (User Experience

Problems) 31WUITd YHTH SR g3 R & SSXIdia qaid St 3Mfr Faifde amRat

SO SR U ot

ﬁTQGIﬁ e wrag (Advantages of Manual Testing)

1. TRT@RER! SRETHTA! Waray: AMa! exed JorRITd faaR & JdhdTd, Suféd RS qury,
ehdTd HTTOT USSR ebeld.

JGIERUN: THEIG] TR ok Wics HL SHIST ATURe ANT-3- UM U $H= Jebal, 34T fdaR
3T fEPY HRUMR Te.

2. goifaferct foT gama SRETTal 31 adg: gok TRURT=T, Weide HaR Whid 11 AfgiRE
i Geich1 TV TRIUET 3feeh TRTT YhR e Q.

JTERUT: QMU ST IdHHTIC ICUT MYUBTA THUTT [SHIUN 3Te & Szl

3. CX HY UAgRIRFIS Aaradhdl: RPRIRACYH I cied g ¥ haN SISoRe H& Y,
f&py groT ferfguarel TRer rdl.

JATERU: TNT-5 TR 2- ¥R 3-%T FTell, R SR @R dGel B Yebdll; U7 SHIcTHH Khpd
3{UST BRI ANTAI.

4. AT TAqUEH ! TR ATeT: goardial HeNTe! ScHRM ¢ fdhal ThHdeR] STa=ddh .
ITERT: 79 8 fefaragsl it Txe HRUIR WICIHT (LTS3 HY3d SRR 3adiq g b,
Jaf1ad fdhar R 7 Jaqu[e = Hdl.

5. TEM fdal SeadIe UioideHTa! THTET: HH By SRicedT STRIhI-aHIa] Hged TReT fd
B mBrIaRiR 3Mfor Seig 3rd.

JCTEXUT: Tk 10 ThaRI=T 3Rciel dreaeex 31.

6. RIS THAT TSl fesud! Idra: ISR 9e09, fid- di3ed fdhal faud Wiy ArHd!

SleiHl Tel fag adrd.
JGTEIUT: dgUSIAR hi-cac 319 foidh TETeT SHOER 3HIgely gIul,

7. D@ Blead: ced I Seauy X Rerd-crgamed ddTg wre .
JTERT: 3Tsd fBicy T Sl focs A8l qrusad a7y @Rkd RO Hul.

8. THard IR SV ¢ HFHIS! A1Y: SHird ATum=T S Hara! ez fped fafguardan
Y 3fal <R Sdg 3.

JTERUT: T UMATAT faatar THIRMS fehide BieR < v,

ﬁeﬁ\’rlﬁ <Rt wafer/ die (Disadvantages / Limitations of Manual Testing)

1. i 3T @fife SrTd: ATURY X By W U-S[G-XeU ATAadId, A HICTHR Ual SR de ATl
JTERT: BT SUHeld d1-39 BIEaR Wil 100 e Hayg HY3fdll Iraa™e d™ arTdid, @)
iR Fre! ffeid gof & .

2. SR YH ARTAT 31O ¢ RET SR ded alTell: Udeh foieg fdhdl Tited3R s HaR did oxe iy
LIS CICRSRIRIG
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JEIEXUL: -HITY e FdH HUF BIeR MR RIRF SRET IRAFT 3H® <e Had Te]
ITAdTAT Tl
3. WhAdd THd: AUCd3R Y S DR (HIHIRT) BId, T <X B JHIUT dTed IO H=g3d
HAsHe HAT0 g,
JATERU: pih 3R ey (FidhsR RiRked) A8 100+ AT SRICINT §OIRI ¢ Had H3feit
TTCa0! HHTET B,
4. Hi-ee-dr 3ffor Rutefaferd! Fd: IaTe <y UehTd ¢ v diTavTedT YR aTeq [T,
TR U xR BhiH RCTeTH HaR- qurdl, TR geRT Risicd arRal Fera diaTes dTd.
5. i 3rUTa € HIdT U 3MTg: FHH SIHT ST ey Hewid 979 gdhq .
IETERUN: TG R o1 Hics A WA HRacy Igh- quNd faae v,
6. SIYSAT 3feoiae AT S0 HeR [SHI-IY HIBWU HolT: Y& JoR 3By (FoR Sctby) JHR
&I 7 IS, b,
JaIERUT: YEHE g0l 2 fUated- g 3l fdval e el fobfard 9vIedt _e ges wafd Ad sl
7. WISl {dhdl CEH-SISS UelaeHId! ANg AATgl: eiq fSferegRt Mol dRaR Reitel sraeiedn Ui ard!
Tgard T qReft 33 e,
SCTERUT: g [l R ARGAT WIChHATS! H-g3rd SR saag 3R,
8. &9 cRET I TG U <RIl Ad! G AR SRII ey U araadl dd Alsld.
JTERUT: 1000 JoIT3T ANT-3 ey HG3fell UhId ded! ATaaul [ ATg.
9. TSI YAV STl a1 HRU SIdgR: HIsdl ScRicy df H-g3(d ga-T deans, STl g1 gioard!
TR SH¥dl.
ITERUT: SIRUT RiRed Aeftat 50,000 TrETaR-T Yed RUIE TR0 HY37elt Siacselas 3R1ad 3G
10. HeA= &AM 9 d ST SR e AT T ol Rebee -aR Haidd 94 oxed J-gT araaredr
[SINGIGH
JGIERUT: gikicd H-oie Ritew g« fafeht diivie daaedy sgisy, UHcy ofor Revgash
TefId qd Te HAY T8 HR11 AR, STl 3Méds ar dbdrd.
2. SR R (Automation Testing)
3fferarH fén (Automation Testing) BURS SHicics W (Automated Scripts) 3TIOr At a3rR [<{S3]
(Software Tools) ATURET ¥ HUY (Test Cases) MUY Tagre HRUATE UiehdT g1, T Ufshdd
ﬁaq&m ﬁﬂﬂ (Actual Results) 301 TeRUFS ﬁTVIW (Expected Results) Tidt GNEL Dl ST SHIfoT
3T A ST RUEH (Reports) TR Hd SIAT. TR T g SfSms Uluedar ke
U&d (Advanced Software Testing Approach) 3Te, SHE Ujﬁtﬁﬁrﬁ X PUY HlcHRH [+S3
(Automation Tools), g (Frameworks) 3{foT W (Scripts) U WUl ATeidedT STTdTd.
T3 SRET (Manual Testing) T fY e Al TR S@cqd Aeld arTd, fdd sffca=e
RET A W3R e ¥ B, FHdTard ga- dd ST AfawR Ry dar &R,
IR ¢RET faRIva: Wreitd UHR=T ¢RETTST A=y gHTat 33
o= efdn (Regression Testing)
RGIHY SReT (Performance Testing)
. Tiaal JHIueR EFRFﬁ'ﬂ gIom=n éW (Large-scale Repetitive Test Execution)
o1 g (Speed), W’R‘Rﬂ (Consistency) 30T fayg=gar (Reliability) 3d Hgar! SN?T, fay
TSR <RET HIdT BIal ¢d. a4, Bl UGd D3 SR / dhicgsm fefaes - Wem / et
(CI/CD) UTSUQTs-~I-T UI¢ &xd, Saes AuedsR Hifae! 9 grdaadl Sidg Rerel arase (Faster
Release Cycles) T1& Bl JdTd. quifl, eA=M &= Sel Aafel Sdid 3ied. JeaKiar oo
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(Tools), ThAdd Je3g (Framework Setup) 3TfOT ]%FE é%?l'qfl? (Script Development) 13t SIRd T
(High Initial Investment) . ﬂ@ﬂ WWW@ (Skilled Resources) AR IdId. ’CITfQFJITq
1 fEproft ardt Aol (Human Judgment) 3TdRgch gd—3al. q@ﬁﬂ%ﬁf e (Usability Testing)
fohar goR UfRURTT 38U (User Experience Evaluation)—ad 3ICTHRM Taifed 3. RIS,
3MYFP FUHCd3R SeaUHcHe AR ¢RET (Automation Testing) 8 T MATIID Uch adll
3Tg. ol Whaifafrc (Scalability) dT@ddl, S@TGHT (Productivity) JHRA! TTOT AIGT, AT SGaon=ar
Uiolacq e 3 gulid! AGed 3R Sifdie! JHTEd Hdl.
STeraRM e i?ﬂ%r BTG (Advantages of Automation Testing Tools)
1. 3 gl / AT dIea: 3ees ool HIHdl U ot HaY JU S URIe HRdld. o
P 3% geg ard) T 3o werfieRicn ot g
JETERUT: Yol AARTA b Sl ¢ HAY ATl [ebdl, ST HY3Hel BRI 3 fad arTel 3.
2. CWHIl YEHIT HH! Bidl: Thal EhPH TR HIMIR ¢y SHUISMY I gidld. A Sy
TR ER] <, guifaferdt efd anfor fdeay RAReieer @&l dhfgd o dhar.
IaeRur: RURM ¢eq &ﬁaﬁﬁaﬁmwmmuﬂaﬁéﬁww.
3, W@T—ﬁ&m for {;L'{-i‘ld U dod] <l STal AT UGdH dTeldid, ATges W JhUgrd! erId]
9. qlljob 3P EEAN (Accurate Results) fesdra.
JCTERUT: AHSHTIC Tl TIo T SHICHHRM Y AgH! <did T Bial Hral; HIUNHYHETY $U fawRd
.
4. Rgecs SRET: T ORI BH3Hd Joiy, TS Al 311 Aid Sericy Rigee H& AHdId. TS
frefiorgal Riften R IH= o .
TR F-Hex Biew T G fRAuIE o) 10,000 oI A1T-8 B 3¥edTd Riggeie o
5. CX (EPUH Y51 aTURAT Add: UhaTd TR ol SCIHCS C¥eH ATaTToa goi-4 JTd! ITuRdl .
e Frads St gia.
JETERUT: FfhT STTHT ANT-3 ¢ve o 1.0 A1ST TR dharal, YISl dgaiag 2.0 ! aruRdm .
6. AMAl 9Pl Tr@dl ddid: YHhdl fhdl ga&es SO gHl SHCHIFAAE TIdd. D
3G dl(Accuracy) T fay-Iadi(Reliability) dTed.
JATERUI: RIS SRET ASHH 3iiciHes oy TR AgH! 3 Dhefegeic HdN.
7. SR X HogRol: TR e S U ¢ Hay fegime 11 Tfagrae ordl Add. AT
It d3Rd 3 HURT X gIdra.
TR YATH FId e Tol AR HIS Hagiel RUTes He .
8. XA CRETAT JUIC: HHRT Tidrol IRWBIH-T AR SfYT HIe Hegeol Tgsl auradl d.
JCTERU: 1! YRG! T HIUT DI <X el 38 § SRAIe.
9. P Td HH Fidl: Yeardal €d S ST a3, STy Y1 IRAHS THUT Teiae B
HH! gld.
JGTERUT: TR TSIl Rafsl U=l Uigae Hu-T TCHRMYe HI8ae Td araddd.
10. SfoR ROIfET: IgaiRr siicmRE ¢ arg, RUcy 3l HhegsR ThHRiicy TaR HRdld. aD
SEAUET fSthaed Uedh- JHiesadT UdTd.
JEERUT: YATIH + CXeTol UMD Tdd ARk HTML Ruicy fiesdrd.
STera=M e @F{-I% dre / wafer (Disadvantages of Automation Testing Tools)
1. 3 GHAdal ;SR JeHIHT3! T ehcs Ray SNfir gIpRedR el Hid! daud
CRCIRSIEGH
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JaIeRUI: JUWC! (UFT) fdhdl A8 R (LoadRunner) IRE! AAU~S o8 TRa! HRUINIS! Al
I WY 4 Yhdl, S WIS 3T JId! IRISUMRT .
2. TRWREY SnfYr guifsferdt SREardt div Argh: SiiciRe ¢ g 3fe wia, fegme fha
ScgfegY qURY Tahd ATeid. goifafare! (d Jedidh thdd HIUEd H& dhl.
TGN LA, 370 YDA STHUIR 3MTg BT fhdl HeR WhIH ARIGRID 3118 P, § ¢ 33 Adhd ATgl.
3. HeT=gE Sa] HR: QIS dadl el i Jeifdd ke Rpyd uSc PRIl AN, e
TeA=dT 3 31fOT Hgd dTeq.
JGTERUT: ANT-3 §¢U1 o A1 “ANH" (Login) a9 “H1g4 3" (Sign In) 3ATel, TR T SCUMRM Haifdd
|4 fEPYH Seaired ANTdI.
4. dif® DI ATAYD: -1 AT <fiaory, gt 3nfor feafii R amm.
JTEU1: VY ITURUGTST AT fhar uray= < 919 31aRad 3d, & A-UUmRet 3aus
& .
5. Thad gamaied RARSIOqRD qaffed: sifciem wad o drend fofed siig o9 areq Xed;
U URRYdaR faaR & Tdhd A6l
JCTERUT: TG 3FUfed Ud-3MU 3Tedry, Y 85 7 dbalell f&pY Bd 813 b fhal 911 f&p U B
el
6. Tl YRIATE YT 94 SR RErpd UM STl WU Siteder qufuol S71-16T 3g o Tg.
TR YT GoR TIPS Gaiel i YahdTd.
ITERUT: epy QMM TRAEa” (Login Successful) ®RWIA HRd, TUT STETS g a1 QIS 81 318
? Sfiewd g,
7. e Uolaedrdl Wife 33d: HH Bl e RIbI-IaTa! sfeaRer Bl Tafuer &t
3.
IETERUN:5-6 To SR BIcd] dauTseTo! SR e s HRUATIET Hg3Hd SReT I 3.
8. TBH-Hc 3T wrfefaferd! Toam sIeen, R fifery fhar yS-urdf ams’is smuse
TR fEprE Bd 819 Wehdla.
JSTERUT: B (Chrome) BSH 100 H ITAUIRT YA 3, HIH o 101 HH el 813 Tevall.
Table 5.1: fI'TQGIFI fEw . sifedw= ofw (Manual Testing Verses Automation Testing)
Criterion Manual Testing Automation Testing
() (Hgard efem) (3ffer= 2fEm)
Definition X HUY (O HUY) B G X HUY IR ged 3T f¥poy
(SHT=H) BT TAIRIE el SITdTd; DIl | AU ATUISHTY URTRIE e SITdTd.
ISR T IR SiTd AAg1d.
Execution X HUY UGl IAdeT SIdld. | ¢ I ool / Repug=an e
(Qfersrerg=T) EIRERISIGIGH

Time Requirement | Tfehal T3 3RO SRd & | 3fICIHRMYS UfaIagRM Sdg gid.
(desdl TR SIUG]]

Initial Investment | JxaTcten W HHT S, XTI W ol 3Rl (e, T3y,
BREIGIEIRIGELC) s ).
Accuracy Tl T 813> Adbdlld, AT o / PP NMUTRT 3qedTdes SIRd
(3T 3l DHH Y T, 3T AT fasya.
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Human T AR1&T fiesd; gotfatert ToR-Th S a4 fdhal HeetR
Observation | (guifaferdl) 3ol e TfraiRa=d | QfeRaRE= Yedich ¥ Aehd e,
@ e | @ uRaiamg) 918! Suge.
Suitability TdBSaes qd UHRAT AU 3R R Riftew, Ritefess oM eién
(AT 31T 3f8-gleh R (3fs-gle ofdT) | (Rftefees R 2fm) anfor

It ar. RGTHY SR (RBIH-T ) Irdt
e
Flexibility & 30T TdH RAR SIS doo | RepRHCH daeicdry Rpy saerdt
SEIEET) Sy HRaTda. AT, ATl B,

Example goRAH AT TS el d-3 | Ja-od 9 (Ja-ad
(SaTeRU) TR (@11-3 hharHIecl) JTSIER) AR ANT-3 ¢ Haq
HY 3t TUT. 3{ICIHT I,

5.2 YdfaET 31 v &9 (Selecting a Test Tool):

o ¢ (Testing Tools) ot Fae g1 At d3r <RETUfshan (Software Testing Process) T U 3fAd

g 919 38, HRUN RET= TUTEIAT o Et%\_rﬁ\_rf (Strategies) 3TfoT A (Techniques) ATaR< Bl

TR G T (Tools) =T Mastar datdl Il Sd.

QATS] SRET ol ATTaTeT IS RMATS! ATURT! SATClId, ST
e HsHe ¢ (Test Management Tools)

SIICIEENE ¢ (Automation Tools)
RGN ST ¢ (Performance Testing Tools)
f&thae i1 ¢ (Defect Tracking Tools)

Bl Id e Oiolde TR (Project Requirements), SIS T (Technology Stack), gole (Budget) 3T

m U@‘Q (Long-term Objectives) Tt W 3‘”%?‘[ G2l % m TUTHOl TGRS 3.

W cd fast (Tool Selection) H% TareH (Resources) dlT \_rle?f wd (Costs) qTeul 3fOT IdTGHdl

(Productivity) HHI B0 3 WU g3 Yehdld. AT U YR J@Tg UG (Product Quality)

xR BIdl. WU, <X ¢ S0l 8T AtedsR <R AR Iehd — STLC Add Ue dRuTd® o

(Strategic Decision) HIFCII ST,

T TGk cd fAae Ui (Systematic Tool Selection Process) ATUReN fAagad [y

. ﬁ%ﬁlﬂ(ﬁ%@ (Business Goals)
qifAS TR (Technical Needs)

. 19 &l (Team Capabilities)

iRl Iy UHR G Med. T SRS SRIGHAT (Efficiency) dTed, THUI W (Overall Cost)

HH gral AT Yact fd I goltd AFed 3R ST (High-Quality Software Product) ddR BId.

T e Fadtdta vew ued (Important Factors in Tool Selection)

1. 9= uRuedd Hedih- (Assessment of the Organization’s Maturity): BCIG] ed
JETERUT; HTCIHRMET PIUATE! HIHd Acied] WIC3d Irdl I guHe! (UFT) fdbal dexR
(LoadRunner) IR f¥ ¢ WIHRU IS 3= b,

2. gd TUIE ATTRTS TSI Gl o (Identification of Areas for Tool Support): ¢cl @
Y 318 (Value Add) TRT B 3NSW0 S 3. 3al. e UfdgageH, fthae Tvie, Rz
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3aTERU: ¥4 PIa! SiciHe HRuATidsi IRBIH- ST A3t WY l-HeX (JMeter) ATUROL,

3. TR SATfoT ﬁ?ﬂﬁ'\‘lﬂw (Evaluation Against Requirements and Criteria): @?ﬁﬁ KL
AfFpa ﬁﬁ'ﬂ'ﬁl@?ﬂ (Technical Requirements) 3T ﬁsﬁm ﬂﬁ?‘l’cﬂ'ﬁﬁ (Business Requirements)
TRl FRIE. WehH HIfefIfee (Platform Compatibility), ITURUART T (Ease of Use),
SfURM &ar (Integration Capability) 3ffor Raifén wie (Reporting Features).

IETERUT: HIY-STISR RET HTRID TN FaiAgH AfecTd SIS TUIE HRd BT § U,

4. YW-3ATH-HIHE (Proof-of-Concept (PoC)): TE TRA-He A ¢ UfAd 3P Yuf xd &1 5
JURUGRITS! T SRR HR0! ATIRTH 3R,

JETERUT: HY3Hd <RET quiyol Hreuargal Taii-ad J& Biel RURM e e I ded Urgul,

5. %wmmﬁﬁwﬁw (Evaluation of Vendor or Community Support): ¢iII<%sS
T 13T Fex U S ST, SITIE S1f1 B U Hearal SRl SO-91 ¢ |Ia! Hofed
HRIFCT JUIC AT STAgHCRA SMaAH 3.

R{ARRY @ﬁﬁmﬁﬂmﬁm@ﬁmﬁﬂ 3{Te, R GUWS! (UFT) a1 TR By (Micro
Focus) ®g 3ed gex qulc Hadl.

6. Siaifd siaasaui e (Internal Implementation Planning): ¢cl fSwrgde Tét arg
& TR ROl TRold 318, A xedd ¢, He T 3foT o™ TRemed gord o) JHTay
3.

IETERUT: TE Uioidede aTR J& HRUAYd] Ja-aq d88™A®Y (Selenium WebDriver) 30T
TSN hHAdH (TestNG Framework) 13t IH R AT B0,

52.1 <% gd Hasu: ¢ gd Mg A& W (Criteria for Selecting Test Tools)

Thacd (Factors) S TR &fedT SfReT TSI (Testing Needs) WTa! Hafd aivd ST ¢a (Testing Tool)

faeuara anfexi wxara. Rasad ¢d Hisiae TR (Project Requirements), SUds TR (Available

Technology), & ®I- (Team Skills) 3701 HAoHe JUIE (Management Support) IT=aTRR T

30} ATIRISD 3Tg, SO+ CRET YHTAT 30T HTderd g, ¢ ¢d a8 (Test Tool Selection) BT

AIedsR SRET aRt Idd — STLC e T 3iid Tgaral Al 3. STe SUueisy SR S

TR @ TSR g (Automation Tools), TRWTH-T ST €& (Performance Testing Tools),

f&thde SfdT ¢ (Defect Tracking Tools) 30T ¢X¢ H-siHe ¢ (Test Management Tools) AfAYA

gy ¢ (sl TReld 3RId.arg ¢ fAagdHr d Weiae 3fEP (Project Objectives), TS K

(Technology Stack), S9IC (Budget) 30T € ®IA (Team Skills) TRl Jood &1 § qURA

UIfeo TyU0l 3xacid ey (Well-defined Criteria) TR fAagdd Ta:

o @Il e (Long-term Value) SdTd.

o fET HRd&maT (Testing Efficiency) diéadrd.

o TSR TUTaHT (Software Quality) JHRATG.

QUHd, FAdHuiaR SemiRd ¢al MaS (Criteria-based Tool Selection) g IRl 3101 GRUMHGRS

CRETHTAT fATIRTD g,

Criteria for
Selecting Testing
Tools

|
| | | ]

1) Meeting 2) Technology
Requirements Expectations

4) Management

3) Training / Skills Aspects

Fig 5.1: PRI Bk AafaT ¢ & Criteria for Selecting Testing Tools
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1. ﬁ?ﬂ?ﬁi{ﬂ TJf G| (Meeting Requirements): Fasad ™ ot fobar TR=m fafRry TRel
qUl AT &1, AT Yoo B0l HTTRID 318, 4 ¢l YD RBHRRAC HgR HRd Aleld; D
I ReRREe AR Sidd Agw 318, Hlol god AL Hisde-3ex-oxe — YRSt iad ddhds
FHHfAfrd fhar BRAS . 3P dBT T Ulsde HegsR 3T ¢ BhegsR aHdid Hre
ICTERT; HIG-ST3IR HITCIAfIE] HaAH 3eied] a9 MWHIH A3, SR Fasad ¢ ¥d
STTID FIN FUIC DR T4d, TR TP MpIat [Hesd ATgid. =11 URRRUAd Jaif1ad § Swherd-
% ¢l U $Hfde Irg 3.

2. TETATSHAud®  SUeT (Technology Expectations): s _g.[?fef Uioideded auRedT SITom=a
SIS Wb o JUIC HROT RIS 315, ST DI U ehider, TorfeT Riftery, 99 afe,
ST, TR WCHIR. ¢ ¢a ST SoHTarol Jierd Sifefaiae! THed ¢ReT JHTAT 3-d
e,
3GV 3H3ISS 37T Uioiaera! Yaf-aH d ATal, HRUT o Tad ad TRIGI-T A3t Haffed 31%.
3131 dedT 3T fohar T aToRu i I 3.

3. <f/ f¥pe (Training / Skills): T ATURUATT YAHT B e Alciol 30T Reped aR Sfadiad
3. ST ¢e 131 oy Uit fered Saxas SRdrd, Aa! ST des 311fir @ dredl. eed
g YebTR RIS e, R ¢ g fdhar sievgfedisss Vg Ahd.
JATERU: JUBCT — RIS BaRMd <R T3] BIahY o A SHa=Td 3R, TR JaA-ad A3t
STaT fdhal TR A= SRId. SR CiHds Hoiggd oTal e SRdid, aR Ja-ad g1 "4iid gai
3.

4. HorHexl Tafta are (Management Aspects): ¢cl AR ®Re, Hed~d P, Gex Taré
30T UG It faaR HRUI SHaRIS 3115, HAorc o ¢ AR W@ URT SR3fiem — Red
O Sfdd Hgwardm 3.

ICTERUT: J U] § Aol BoR YU e JUR ARS ¢d 3iTe, 07 d Wife . @) Jafad 7
SHTT-IIRT 3If0T A 3118, U1 d HRI! YUIC aR A 3. TS HAoTHe o Foie 30T quie
e gier IHdId A0l IS 311G

522 WX BR @ﬁﬁw 3fs fewmrade (Steps for Tool Selection and Deployment)

AledsR ¢RET ¢ (Software Testing Tool) fAaST! SffOr o aToRIG SHTUM0 € AioedsR ¢RET ARt

IO&d - Tt (Software Testing Life Cycle — STLC) Held Ush 3idd Heard! UlehdT 318, Ig

UHR Fagad ¢d ¢xe HAEMdT (Test Efficiency) dTedd, f&thae MY (Defect Detection) JUTRd ATfOT

Hieg3rT U= (Continuous Integration) T TAE . ATIAC, b AT UHR Hasad ¢al @d (Cost)

dTeq Xehd 30T SdTGHd (Productivity) HH H& Qdhd. A ¢d RidaRM 31T fewiade g ufesar

FIBONgad A Tgaeik RdH wRU omawad ofg. & Ufthdr Uioide ReRAcH  (Project

Requirements) 3NegUATIRET & g AT I geaa! e aReT (Shortlisting of Tools) el ST,

IR fforfaferdt TSt (Feasibility Study) 31101 I 31Tt B4 — YTt (Proof of Concept — POC)

€T Y& TWE-HE (Environment) A& ¢d IUYdd 38 &1 § dUMId SId. IR HHRRICE

AR (Comparative Analysis) &% ¢o8d edidhd WhaRMidc! (Functionality), ke (Cost),

goifaferel (Usability) 30T Ipafaferct (Scalability) a1 e STaR &l SITd. Tdhal Said a1 ¢d 13 gimel

o1, fewarasic B (Deployment Phase) I Bl
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fSwiodcqsl Yeld areiar JHAR 3&dl: Wi (Planning), 3= (Installation), TR
(Configuration), ST (Training), Td-¥hd JAAT3C (Full-scale Rollout) RIae, B3R $§ quH
(Continuous Evaluation) @+ g g3 dvel SITd &1 Tioide 2T Il TRIER ¢d YT 8.
W BT < LENE (Steps for Tool Selection)

Y e i NasTad! e Rieifes 3oegue TR Savadh 3Ryd. el faeel urae Jmm:
CIEXISIGIGE

Requirement Identification

I
v

Tool Shortlisting

|
v

Feasibility Study & PoC

I
v

Comparative Analysis

Fig 5.2: ¢o1 Rrda= U (Tool Selection Process)
1. ReorRde smaefefihah=M (Requirement Identification): Uiside=ar ¢RET Higq Tyyul fAfgd .

2. O MEMARET (Tool Shortlisting): BT RHERHACHRN JSURT FUTH ¢ Hasol. amed
FHARG TR 3O UF-T el GlgidT [aaR dHell S,

3. fohforfaferdt TSl onfor yw &iie HIY — Ursft (Feasibility Study and Proof of Concept (PoC):
QCfoRe Hoedl CRaR Tad ¥ H01. A e Had alued ¢ e Tea-He A Iugad
318 T § U,

4. HURTCE FAIRRT (Comparative Analysis): RICIRE aied] CRTA! Ja-T Ja d URMHICHaR HRuT:

5. 1?i‘TITI:WTﬁI@EFQI:T(Final Selection): WW%WWWMW@T&W@W
Sfisuifdeegd i YETd 38, d god Hasul.

W BiX ed fewrade (Steps for Tool Deployment)

Tdhal g ¢ Masd @I, Il JHTET aTR gRTd axuare! Th ads fSWiahe Ty awad

319,
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Deployment Planning

I
v

Installation & Configuration

I
v

Training & Knowledge Transfer

I
v

Pilot Deployment

I
v

Full-Scale Deployment

I
v

Continuous Evaluation

Fig 5.3: ga1 fSwrade waw (Tool Deployment Process)

1. fewrade wT (Deployment Planning): IR, DHIHIRYM, aﬁ'ﬂ 30T 33T Q?\.j%Tvﬂ
il YHTAL IRl AAR T TIR B,

2. SETA 3MTfOT BB (Installation and Configuration): ¢& TREHe 9 < Sld
HRO). T 13T / T — g3 Sfedwm / Hicgery fewiatic o deia i fethae Sfd
fifeera Hierd $fede s,

3. aﬁ'ﬂ 37T ATee =g (Training and Knowledge Transfer): oy ST SEAUY A3 aﬁTI

4. Urgae f&w@rade (Pilot Deployment): TdifGd Wolae / AlSdd &R ¢d SWiig HRO. gad!
Shideg-g qurul 30T Yararear THw AIequl.

5. W-@ﬁf fewrade (Full-Scale Deployment): FITIUI TR fdhar 9d toiee < 7l cd
RIA3MIC BRI,

6. H'TQTQW EGVFQ@FI (Continuous Evaluation): WWW%WW JUIT deiorg
BIATS Ul ST SHTAIHATIR TSy / HTUSH ] BRI,

3cle}Ul (Example)

ARSI (Scenario): THT SfT @B SEaUHe AT Tl I9-938 3iATR s T RifkeH T1dt

e o= U (Tool Selection Process)

1. RomRde smmsfeftherem (Requirement Identification): daar s gcl 3HTdRYh 3 o dd
SITRIFRM SHICTHRM qUIE HRd, S~ A3 / A1t Mad sfede gid, snfir feees Ruidy sre
.

2. ¢ CIIRET (Tool Shortlisting): Tel-aH, JAUY IO JUHCT — JHBISS HaRMd <ReT ol oo
QIIEfRE Sbedl ST,
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3. fopfSifaferct %Sl sfr g 3ifh HI4g — TSRl (Feasibility Study and PoC): @M-3 31101 %8
SR HisgeaaR ol ¢ aToRe <R o Wil
feror. Jafad HI-ST3eR SR ITERIAT BTG, WY ITaH 3178 UUT STSSR Juie Aaffed
31T, JUHC! Afda=ITer g U0 | 378,

4. PURfeE RN (Comparative Analysis): WHed: ®ie: Iy — I, Iauy — T, ?IQ'CI')_cﬂ
— Gfde SfeU=m: Jafad st quw aiTa, Jav Jifed — gofaferd!: T I, Jafaw

Ty, qunHS! R 39S 3ie.
5. TId RIAaRM (Final Selection): YaaH § SUH-TR 3101, 9138 SIS3R HrUTeaferd! sifir wh
T YUIC Gob TS ST,

e fewrgde Mo (Tool Deployment Process)

1. fewrade wifHT (Deployment Planning): TIET HoR ed, SRCETARM & ST aﬁ'ﬂ @?:EK'I
RIESERGIE

2. SCIARM AT HBIRR (Installation and Configuration): Jafgy adglqcsi gl bl
Sl oY SXeTSh thHad Tied Sfedie Hal Sdl. SHih-a SIS TRydrs 2 H-dc Hal i),

3. aﬁ"T S{TFoT ATcreT =W (Training and Knowledge Transfer): T Ay o sfor
IhHad AIIRTAR ¢+ fad ST,

4. Urgde f&w@iade (Pilot Deployment): 8 TAHR ST 900 dh HlSIedR UIAC I dHdll
Sl Rip MR 3261, URWIRE dcy due- di8dd Sdrd.

5. W-@W fewrade (Full-Scale Deployment): Jafaq hrad Id ﬂ'@fﬂﬂ? AASAT3C el

6. W-@W fswrade (Continuous Evaluation): ot wicde AT ¥dd Said. Sdg
fTaraTs tRad S Tfagrag=H thiadhHe) THIfay Fa .

Y8101 (Observation): Bd fewiigdedqR Sfé dum Aigaa:

o HYs RUTH T 7 60% e,

o loma/ IS UruaR Afid SRS Siag Rellel Jrdm.

o A TISTEHL A o UaaragR e Remafafid! gura.

5.3 afTaH(Selenium)

5.3.1 Safaw: uiveg (Selenium: Introduction)

JaAfad (Selenium) § 3§ Sf@IHRT (Web Applications) I3t TN fS$3e Had, Talfded daToRd

SR 3199-URf SR SR hHad (Open-Source Automation Testing Framework) 3118, § ¢Xed

(Testers) 30T SEAU™ (Developers) THT FT3IR fa=T (Browser Actions) 3feHc HRUTAMTS!, JoRk

SCXaRA (User Interactions) &gfiac HRUGNITST IO shIG-sT39R < (Cross-Browser Testing)

U0 TGS Uh Holgd WehiH UM ®HRd. Ja-d (Selenium) 3Hd TR didog

(Programming Languages) JUI¢ &, S P STaT (Java), GGy (Python), T-]MU (C#), STaTRpY

(JavaScript) TTYes dTTaTeAT Uivtae RBRRHCH (Project Requirements) JTaT JaifAaH idd wifdaad

(Flexible) 3Xd. HHRMA Sffe=RE ¢& (Commercial Automation Tools) U&T o¥les, Jdi-ad

(Selenium) g UTTO! T5 (Free) 3118 STTOT AT Ueh HIGT @ Aihd HRICT TUIC (Community Support)

IUAS 3Tg. T Wiehd HRIACIHeS Ja-aaHE Jdd JURUT BId Aedd A0 o FSmed (Agile) T

SR (DevOps) RBAT 3MYADH Tred3R SRaRT Hiacdd (Software Engineering Practices)

Iad FgoIaul $fUT (Integrate) Bid. TSIl HIBTd i3 SR / Hicger fSwiiade — Hamg

/ TSt (Continuous Integration / Continuous Deployment — CI/CD) UTsUaTs-qHed I~y Hewdrt
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YT IolTad. TS TR BIRER (Faster) 30T HISR Rar@ad (More Reliable) SiteasR Reftor dred
Rl Udra.

53.2 Jdf9HY ged (Components of Selenium)

Jafraa 3¢C (Selenium Suite) o UpUI IR U9 mﬂ (Four Major Components) 3{HdId. 3 UdD
HIMHe a9 TCTHRH (Web Automation) T GITITeHT TRSHT YT .

—

Selenium
Components

Selenium
Webdriver

Selenium
Grid

1. A Firefox Plugin. Lxecuting scripts Executing scripts in Used for cross

2. Recording/Creating Wrtten in any any programiming platform testing at
and Enhancing programming language by directly the same time in
scripts language using communicating to multiple browsers.

lavascript. browsers.

Fig 5.4: Wﬁqﬁ 3T Tafraq (Components of Selenium)
Jafaw &rrué’lé - feUcs SEAUHc TREHHC (Selenium IDE (Integrated Development
Environment)): ST3ER TRC=M (Browser Extension) 3Tg, o HiF (Chrome) 3ATOT BTG
(Firefox) I3} Iuasy 3R, Reprs-sis-wdd (Record-and-Playback) JGdH o w (Test
Scripts) dIR HXdl gard. fafird (Beginners) ot 31 e e Uieles™ (Quick Test
Prototypes) TUR HRUAMTS! SUYd T8, dRR¥eh fSafiiT (Basic Debugging) 31101 ¢ & HAwHe
(Test Case Management) ﬁ%‘éﬂ UG hRd.

. Qafaw Rt - fiwie m fsfuses (Selenium RC (Remote Control) — Deprecated):

aEISTCI%T (WebDiriver) WW SITUTIRT AT Jafgg Bl (Selenium Component) gl
s Q%IEIQQW (Test Execution) 1St W &R e (Server Instance) 3TdRIH giar. fafay
ffPe= T (Limitations) Je5 TR8R AR Hig- <IHUATd STdT. YT At ST oot Jafaq
m (Selenium WebDriver) = Ul 3MTg.

JAfaw d98™ER (Selenium WebDriver): Saaaaid ald GiaR%d (Powerful) 3ATOT
Gaifie TR SURT BT (Component) 3{Tg. Afed F¥SR STCI@# (Native Browser Drivers)
gR ¢ TSR Farg Wedl, Ial.: HHSHER (ChromeDriver), THISRI®ER (GeckoDriver).
Elﬁﬁ?[ RS AR By (Advanced Automation Features) HUIE B STHHD ‘Iﬁ“lﬁ?ﬂ
(Dynamic Elements), 3G DI (AJAX Calls), Tecl-cd ST (Multi-Tab Browsing)

3feh T Sriaord (Programming Languages) 3{Tf01 <RET hHaaa (Testing Frameworks) BICG
I 3Tg, S BTz G (JUnit), TS (TestNG), GRICIT (PyTest)

Jafru firs (Selenium Grid): %&i@ﬁg ofeT (Distributed Testing) 30T IRad R (Parallel
Testing) JoIH B, TP dodl e A= (Machines) 0T e (Browsers) dX [ w
(Test Scripts) E@Iﬁﬂ? AT U, e mﬁ CIgH (Test Execution Time) HH PIA. HII-
WehiH HITTIRICT (Cross-Platform Compatibility) TUIC HRd. TS / WIS Te@-HeH (CI/CD
Environments) A UeRHTSol-dlegd RURM T (Enterprise-Level Regression Testing) 13T Srd

Heard! 3ig.
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5.3.3 SMTeIARM i <™ (Automation Testing Tools)

ENIRRE] (Selenium) faia, 33@1:[?33 3P SR HlCHRE R ¢ (Automation Testing Tools)

IR STArd. 81 ¢ Gk G USRI fqurTelt SITard: Siiv=-919 €& (Open-Source Tools) 3101

AR €& (Commercial Tools).

ANYF-IR €& (Open-Source Tools): IAMTH (Selenium) — 9§ IRIHIA SHCHIE (Web

Application Automation) rat aifie aroRe Sum cd.

o 3IUTH (Appium) — AERA MTWIHRT (Mobile Applications) HT3! T¥ SICTHRM .

o IRIUN (Cypress) — SITATRY (JavaScript) SUTRA We-U8 SRET (Front-End Testing) IR & disd
B,
Tr{lﬁ? | ST (JUnit/ TestNG) — STl (Java) T3 Qﬁ? ofeT (Unit Testing) 3Tfor Efedem e
(Integration Testing) ThHaa,

HURMA g& (Commercial Tools): TIU JUHC! — FAHBIZS B ¢ReT (HP UFT — Unified

Functional Testing) — UeRYISS-dgd (Enterprise-Level) 3101 BIeR-RA (Feature-Rich) 3cHRH <.

o CEDHRAC (TestComplete) — Gﬁqam-évs’ T JHCHRE (GUI-Based Test Automation) ﬁﬁ?ﬂ ad.

o FANT (Ranorex) — PHIO-TehH efET (Cross-Platform Testing) Jquid Hd (@Wﬁq, J,
AeRq).

o TRPI — m (Tosca — Tricentis) — ATSd-9%8 3feHTA SR (Model-Based Automation
Testing) ¢dl.

CRANESE] oAl ﬂﬂeﬁ JATH (Selenium) & A9 TRIHRA SHSHIA (Web Application Automation)

TT 3MTSTa! HalID B A 3Te.

gl HRU TEUN:  PIRe-Shidee-d (Cost-Effectiveness), whafaferct (Scalability), sfedwH

Fufaferdts (Integration Capabilities)

AT wrag (Advantages of Selenium)

. Wt (Free) 30T SNTA-Tr (Open-Source) 3R

PIG-ST3R (Cross-Browser) 30T PIY-TICHIH (Cross-Platform) O <.

3feh T Sridord (Programming Languages) T .

T3 / gt q'lgﬂ?ﬂg?‘[ (CI/CD Pipelines) @-@m Holdd 3'%‘3’537-[ (Integration).

a1 St Fch'cf (Community Support) 30T IRAR &I'CI@EG (Updates).

ﬁﬁﬁ'ﬂ'ﬂ?ﬂT water/ e (Disadvantages / Limitations of Selenium)

1. Thad a9 3RIBHT (Web Applications) T3t AAiGd (S¥herd 37 TS T Tah).

2. fy e f@b‘W (Test Scripts) Tt TRATTHT Hicrst (Programming Knowledge) 3TdRdh.

3. foce-g9 % ROIfET (Built-in Test Reporting) TTE! (AT CETST (TestNG), eGSR (Allure)
fhaT R YS-UTel €& (Third-Party Tools) ARTAT).

4. AAI T Jc ¥ (Test Suites) 13t 8T HeA=d THe (High Maintenance Effort) SIUG]H

5.4 YAf9H MISI (Selenium IDE)

54.1 Jafad e-n‘q?ﬂi . Ui (Selenium IDE: Introduction)

It 31%"3@3 \%CESQ'NDI.C Q'OSIQ-'TQ'C - &I'I'Cl?ﬂg (Selenium Integrated Development Environment —

IDE) § a9 Y (Selenium Suite) AT Fald I 30T Fald Y ¢ 31, § HIH (Chrome) HTOT

BRRGI (Firefox) G131 ST3SR TURCRM (Browser Extension) BUH SUdsy 38 3T Repis-3is-

TP (Record-and-Playback) J=0M ATUR=A X HOY (Test Cases) ddRR SO ﬁﬁ?ﬂ <d. JafaH

S{Fq_eﬂ'sc (Selenium IDE) g H¥d: fofird (Beginners) 3TTOT 3= THITAT dUR HRUTTd 3Tel 3T SaiHT

T Aids (Programming Knowledge) I Uedh NG| T@FEF (Automation Scripts) ddRR

DR
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HRITAT ST, AL e (Testers) 9 SIEIHRAR dhered Yo 3[dRIT (User Actions) IBIS B
AT AT AR AT WD B BaRHICIe! BITSRM (Functionality Validation) &% RIbdld. SR
Jafaw Gﬂ'ﬂ?ﬁ'ﬁ‘ (Selenium IDE) % Jafaw éagrq%v (Selenium WebDriver) W PUESEUNI '_ﬂ@f
@I fUs ¢ fhuzE (Rapid Test Creation) 0T TeRTwNeRT SR (Exploratory Testing) T3l § TH
3TY Udl-ded ¢d (Entry-Level Tool) A SITd.

54.2 Jafaw AraSisH AR (Features of Selenium IDE)

JAIH SIS (Selenium IDE) A 3d Hgw@rd! Bad (Features) 3Ted, SATHS o STdq SATIOT AT

AT eRay (Automation Tasks) grat SUgad 3.

1. f¥®is 3T Wa® (Record and Playback): 3SR (Browser) HA JoR xR (User
Interactions) PER Hd. AT T @h‘gﬂ (Test Scripts) SRE ®Xd. o® UiceRw (Quick
Prototypes) 30T haRMd & Iere g éﬂ (Functional Validation Tests) ddIR HRUGTST 3Ugdd.

2. aﬁ'v-m qué (Cross-Browser Support): P (Chrome) 30T BRRWI (Firefox) qrat
TRCRH WU SUAs. ITaTe Tg-Hcd (Environments) A JRATAT 18T Hd.

3. HHIS S (Command Set): RIS HHIGH (Selenese Commands) T Y T Y& P, T
Jeitel SaR-ga] FHIaR gid:

o Ul fFd® HRul (Clicking Buttons)

o THRC R HI0! (Entering Text)

o ETW Rycae ROl (Selecting Dropdowns)
o Qﬁlﬁ?ﬂ BREGI B0 (Verifying Elements)

4. feaftr anfor gfsfem (Debugging and Editing): s W (Test Scripts) UI| (Pause) PR,
WU-IA-IY (Step-by-Step) I B0 3101 fSST (Debug) HRUI . ShUIScH (Breakpoints) SHTf0T
SINERSE] (Log Messages) IR B ITa=.

5. %ET-%GT-I ofT Tuid (Data-Driven Testing Support): PREIGNUERE (Parameterization)
TOIE . TRe-d WA (External Files) S &1 HTqa! (CSV) AYA Sl SWIC T Udl.

6. ¥ PO Eﬂi‘l’lﬁé 0 (Exporting Test Cases): ddR Fdd <X HAY (Test Cases) Qretd
I Sfaory (Programming Languages) e THUIC Sl JdId: offd] (Java), UGY- (Python),
=g (CH), Y (JavaScript) g ° had 11% Jaad m (Selenium WebDriver)
Hied IR AdTd.

7. QIR 9 (Ease of Use): EEE[I%H Thehd $eXBY (Intuitive Graphical Interface) SUcT&.
r9-Tm (Non-Programmers) 3for fafird (Beginners) qrat Sfa=m .

54.3 Jafaw anu%ﬂéw water (Limitations of Selenium IDE)

I 3MIStg (Selenium IDE) dTORUAN JIY 307 goR-Ihedl 3 o, dol-%hd SHfeieH

Eﬁm (Large-Scale Automation Projects) 3T AR BTl Hgwared Halal ewdrd.

1. Rerd-drs -ﬁﬁ?ﬁ waifed (Limited to Record-and-Playback): diRR gIom= @:FW (Scripts)
dgd dodT FRifaIeId (Flexible) THATd. HecH dagrdeeR fEEH (Custom WebDriver Scripts) =T
qod T He (Maintain) HRUI Ho 10T 3.

2. I3} Uit water (Browser Support Restriction): Hdd Eae| (Chrome) 30T BRRWGI
(Firefox) TT3! SUAS. YHRT (Safari) fdhdl TS (Edge) TRTHAT ZaR FISSRAT T ATl

3. foay e RERenard AJUYdd (Not Suitable for Complex Test Scenarios): SIREIEED
‘Iﬁ*lﬁ?\ﬂ (Dynamic Elements) BTG UITITS! HAifGd &Y. 3oiaq mﬂ (AJAX Requests) 3{for
Tecl-2d SIS (Multi-Tab Browsing) T3t THTE! WUIc ATEY.
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4, RGTH JHIT (Performance Issues): e RIwE & Jc¥ (Regression Test Suites) qrat
W&‘I’q '_-ﬂg)[ TCRYIS- W Eh\_.ﬂﬂ (Enterprise-Level Projects) A IRBHY HH USadl.

5. fawegm feaifém A8t (No Built-in Reporting): f&ewe Ruifén (Detailed Reporting) fhar T
e (Test Analytics) ﬁﬁ?ﬂ IUA TG, TN TRe-d Sieu== (External Integrations)
STIRI D 3.

6. HeT—a=it Tefea sreguft (Maintenance Challenges): Rpis-3s-wes (Record-and-Playback)
TR TR Heled] eed g3 Aol (Ul Changes) & TRAR Bd BIAId. TS 81 HeA=T The
(High Maintenance Effort) SIS

ISIEIT (Example): JAFTH TSI IR 3HAdE Alcdsaro! o »99 fafgor sfdr 37 Hor

IGEIEE (Scenario): Tdhl TR (Tester) dl AR Aleus RIhTH (Online Notepad Application) Ell

TaQHferct (Functionality) Fé’uﬁ'l@:? HUIT HTH fead G-I'I% .

RepRRUCY WedyHT 3fgd:

o HlcUg dd U (Notepad Web Page) dld B,

o CTRC UR HIU (Text Entering).

o Hcc AT B (Saving Content).

o U® BN CRE AT ZAYC CRE o5l BT o RGBT BRUT (Verify).

Ufedl (Process)

1. Jafaq S-H'q_eﬁ'sc (Selenium IDE) % SIRE! Qd*e'ﬂld (Browser Extension) V[ Al B

2. EH WNIgE  (Project) dUR RO MO W@ TRG @ SO, Fal Alcus. 3R
Notepad Automation).

3. dlcds f@heH Y3IRU (Notepad Application URL) 31T B!

(3al. https://anotepad.com/).

4. IR IBTS B0 (Record Actions):

o CRC UNAT (Text Area) A CRE TI3T HUL.

o & 90l (Save Button) fda® ®& dlc Jag HIUI.

o IE PHadl Ale i &0 (Retrieve Saved Note).

5. YBis Hadl ¢ Wb (Test Playback) ¥ JUNUl P AlcUe cRe JRIAT dog TfUT fee
Bl I

6. AWH AN <K DY (Test Case) Jafag aaswai (Selentum WebDriver) died
JIIRUGTATST TERIUE (Export) TR0,

fAR1&101 (Observation): dafaw TSR (Selenium IDE) RGN GOk SCYaRIY (User Interactions)

Y @I TRE T3Y 01, Yog T [Gads HR0) AT TRe RRBTT HR0I Ybis HRd. Wad (Playback)

XA, T IMRNY I I 3T Vg Faat Ale Aradiar fua o1 Fferde wra. Hioram! g

(Mismatch) 3TGBN (341, JHET YE A cRe), dl Ja-ad 3ass RUE (Selenium IDE

Report) T8 ¢X¢ Beg3R (Test Failure) TUH ANT &l SITd.
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T HOT (Test Cases)
;:rzz:: Test Description Steps Expected Result Status
o | (e e (%) (erféa e | (Eew)
TCOl | ieus @i STISR 3T FRUT > ieus g1 Ul N /
Qi B0 https://anotepad.com/ aR (Notepad Home Page) | Wd
(Launch Notepad AfeTie s oo g urfes!
Application)
TC02 | AlcUsHE cRe TRC URTT (Text Area) I | e JRRIATHICTS | ORI/
TR RO “Selenium IDE Test” 289 | Uf&ex (Notepad Editor) |  d
(Enter Text in 0! A fegen uifigst
Notepad)
TCO3 FeIgHU | Jcg 9T (Save Button) fFas U A Uy /
(Save the Note) CRU| (Confirmation Bd
Message) famar affor
i Jeg el UTfgsl
TCO4 | T padidlc | Yo AlcH [aRe (Saved Notes g harel e R /
g FHeor List) 3fq9 &0 > Y baiatl | “Selenium IDE Test” | e
(Retrieve Saved e Rciae Hur CReYe fST el
Note) Tifgsl
TCO05 e uRife—g T3 U (Browser qic HIH (Persist) g /
CINECRU] Refresh) &0 > dg HAlcy | fgell Uifgst sfvrdi | e
(Validate Note 3T HI0) FHee fegar ufgs
Persistence)

5.5 gafraq a—q'sma? (Selenium WebDriver):

5.5.1 Safaw aasma?: ufeea (Selenium WebDriver: Introduction)

ENIRRE] QGSTCIET (Selenium WebDriver) ? U 3d fad=iel SeHRM eReT ¢d (Automation
Testing Tool) 3], o fafay sraed (Browsers) 3ATOT WiewiRg (Platforms) aX CEREITNERIES (Web
Applications) T} T HRUMTE} ATURE ST, VAMTH SISTS (Selenium IDE) THTO RebTs-3fs-@ed
(Record-and-Playback) HisdidR 3{ddisgA F Igdl, ddg—A@R (WebDriver) 3¢ THISTIS (APIs) UaH
RG] Q’@IW HedH EIRERS ‘Iﬁ']’ﬁw (Browser Elements) 3ft e Tare Irydr a?ﬁ, G*TIH@’ T
3fferep =0T i Safrepe fHesd. Helf-oH dagEER (Selenium WebDriver) dTuRe ¥ Epyd
QTelie UfET daey (Programming Languages) e fafgd ddrd: Srar (Java), UrIY- (Python), i-
MY (CH#), SEIEBY (JavaScript), Td (Ruby) TS degrier fafdy Uioiae Re™RHACH (Project
Requirements) B R NIESER] (Flexible) 3l JaHgH IS (Selenium IDE) =AT _g]f‘lelﬂ
EIRRE] éagrq?e:? (Selenium WebDriver) B P ke (Robust), Haad (Scalable) 30T wifdqea
(Flexible) 31Tg. & FIH YC (Selenium Suite) T Th Hg@AT YT 3R, HaRMd ¢ (Functional
Testing), fO=E eRem (Regression Testing) 3O HI-SMTISR CRET (Cross-Browser Testing) qrat
el THIUMER aTRd offd. 9¢ SIS (Browsers) A US-¢-US 3ficHcs ¢y (End-to-End
Automated Tests) UfFIRIC HRUTTH! &HAT NS, YT d8g™IER (Selenium WebDriver) &
WW Ied 3R et Uideaq (Software Testing Practices) 13t SAragdh cd EIENASIG]
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3Tfheamr @Y (Architecture Overview)

ENIRRE] éasrq%? (Selenium WebDriver) § FRic—T@R Jfhear (Client—Server Architecture)
BIdl B, 1 MfbcFRAY S fEpyd AT SI3IR JiedTd Ac Jdlg WU avaTes g Tl
HIH HAT.

1.

HTTP over HTTP Server

Java, Ruby, C#,
Python,
JavaScript

—

JSON Wire
Protocol

Selenium Language

Bindings

v

Browser Drivers

Real Browser

—

Firefox Driver
Chrome Driver
Safari Driver
Opera Driver
Edge Driver

Firefox Browser
Chrome Browsé
Safari Browser
Opera Browser
Edge Browser

1

HTTP over HTTP Server

Fig 5.5: 990 d9gTI@R 3ATfdHeamr (Selenium WebDriver Architecture)
Iy e TiEfé™ (Selenium Language Bindings): L @FE?I (Test Scripts) 3H
TIUTTERT ciaor (Programming Languages) Ted feifgdr Adid, S &Y: Srar () ava), EE]] (Ruby), -
MY (C#), UG (Python) 30T STATREAY (JavaScript).
ST aRR Weldid (JSON Wire Protocol): 8 TSl STSf$W (Language Bindings) SdAad
éasm%? (Selenium WebDriver) OI9d S R Wieidbid (JSON Wire Protocol) dTURe Hdlg
HIedrd. 81 Ueidbld daric (Client) 30T ¥&R (Server) AT S HIHE (JSON Format) AL
ST TIHR BRGNS aToRal Sill.
I3} w (Browser Drivers): S dR Uieidbid (JSON Wire Protocol) HY- 3Tetedn
HHGY Tatrd FTIIR-WRIF® SEY (Browser-Specific Drivers) ®s UTdedl ST,
34l BRRGI Sld®eX (Firefox Driver), EaE| S1d%X (Chrome Driver), BRI SRIER (Safari
Driver), 3{IRT S1d&eR (Opera Driver), Ul gII®R (Edge Driver)
f¥3rer AT3SR (Real Browser): YA SI3SR SAER (Browser Driver) Hafdd R3fd SISR (Real
Browser) BICCREGGR] (HTTP) SR dTg TTe.

JGTEXUT: BRRWIRT SRR (Firefox Driver): BPRRWIGT ST3SR (Firefox Browser) a1 UohAgR el

SISSRAY ¢ HHSY (Test Commands) TFFAIE BIdTd. HRIDHIA Tl (Communication Flow)
Syl ufshan geier vl aerd: JafAaw fepyd (Selenium Scripts), TIEIEIH Reeed (HTTP Requests)
SERDS, AU SHGHS F3sRGs. Il Uhiga SHANdE SI¥SR SR (Direct Browser
Automation) & gId.

5.5.2 WAHAH dgSIEId WS (Advantages of Selenium WebDriver)

1.

Wh-m Frfefaferd (Cross-Browser Compatibility): P (Chrome), RRPIRT
(Firefox), TS (Edge), TWRI (Safari) 30T $IURT (Opera) TFARSAT T SIS JUIC BIdl.
AEEIde |UIE (Multi-Language Support): <X &ppH Trcila HSwed fafgar dara: smar
(Java), 9G4 (Python), T1-RIU (C#), T& (Ruby), TiT@Ut (PHP), SATRSHY (JavaScript).
fY3r@-arsH $e¥aRM (Real-Time Interaction): §CUl (Buttons), ¢ Biegd (Text Fields),
@JW (Dropdowns) JRTAT SR Qﬁfﬁﬁ (Browser Elements) M I darg gidl. T

g,TrlTQTIT@[ IcH (Real User Simulation) 8Id.
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4. N hHaRIAIEd gl%‘ﬁmq (Integration with Testing Frameworks): Gﬁﬁ? (JUnit), XTSI
(TestNG), URICK (PyTest), TTJME (NUnit) IRIEd TgoIUl HH Hd. ¢ HoHce (Test
Management) aqfor ot (Reporting) JAH BId.

5. Wad sfor e Q'%.EIWH qué (Support for Parallel & Remote Execution): Tt fre
(Selenium Grid) a0 fefigsgcs ¢RET (Distributed Testing) U BId. TsSTC¥ (LambdaTest),

3

FESRE D (BrowserStack) R TS S-9%8 WEHIR (Cloud-Based Platforms) Nad U<
gld.

6. HRIIET ST SUF-IRF (Community & Open Source): HI3T YAE 8 (Support Base). IRAR
&U@E\H (Updates) gId. E[quﬁf - (Open-Source) U gld.

5.5.3. Ga-ad aagmaﬁ e / wafer (Disadvantages of Selenium WebDriver)

1. Rrevwarh o saus ufshar (Steeper Learning Curve): Jafray smasE (Selenium IDE) gefT,
g (Programming) 3{Tfor e e (Testing Frameworks) ERINERCICEIC

2. faee-57 feuifé A€t (No Built-in Reporting): <TST (TestNG), 3g3R (Allure), TR
ﬁ'cﬁ?iﬂ (ExtentReports) TR TRe-d ¢ (External Tools) Jled SR $HRId AR,

3. SIS Eﬁlﬁﬁ Ea"l'd'la'lﬂ m (Handling Dynamic Elements is Complex): &ﬁaﬂ-ﬁ
fferp = (AJAX-Heavy Applications) SIFINEIRIPERE] (Synchronization) 3for aﬁﬂ (Waits)
CIERURCIGREE S

4. WT-I'QTTQ? foar f[RfSsirdt Afea Tuid amgt (No Native Support for Screenshots or Videos):
ThIFRIC HER (Screenshot Capture) 3T e Tl (Test Evidence) 1ot Sfafad drsRST
(Libraries) fdbdl W= (Plugins) AT

5. S&pely fdar 'FﬁTSI'IE?[ Tt e Qg A6l (Not Suitable for Desktop or Mobile Apps
Directly): Thdd J9-9%8 HRIH (Web-Based Applications) 1l gy, Mg d ¢RET (Mobile
Testing) IT3! SUTH (Appium) SICURA A=,

5.6 ﬁﬁ'ﬂ'\‘-’l 3 AeRde (Metrics and Measurement)

Atedsr shorfafaT (Software Engineering) ae 'EI'E?R:[ (Metrics) 30T AsRHC (Measurement) TTI

ITEd3R Piferct (Quality), RGIHY (Performance) 3{TfoT Tfth R (Efficiency) AISIUgTS! 3fdd

Hgdral drel 3dl. AfcRigR MauRT sifecfcad 3el (Quantitative Data) FSTSH-AfHT (Decision

Making), AT (Planning) 30T AtedsR SEauHc Waedy (Software Development Practices)

ﬁiﬂTquﬁ JYIIT 3Ral. Aed 3R AoRAe (Software Measurement) 3Tf0T flﬁjﬂ[ (Metrics) I dTR

Araedsr fRferan fafay sifiesged (Attributes) o Hedidh HRUATITS! Bl ST, S 1: TS (Size),

TRAfRTET (Complexity), Ramafaferet (Reliability), HeAfaferd (Maintainability).

AR THFI: WIehd 9 JeRFH aiiigd dedl STdrd:

o Tiede AR (Product Metrics)

o T AfCRT (Process Metrics)

o Tiulae AfCH (Project Metrics)

g fag! UBR aiTavTe] IS RINTST dToRd SIIdTd, GUT UehHebi+1 YReh (Complementary) T,

1. HISHIY / ASRAC (Measurement)

ToRAC (Measurement) U TIUCa3R Uigae (Software Product) fdhar Aitedsr U (Software

Process) =41 fafqy a@m wifccfes St (Quantitative Data) TiesT HRUTT UehdT 1. 81 8l

de 3ffegraeH (Observation), ¢& (Tools) far <R Sifqefgdtar (Testing Activities) HYA foresdl.

ToRHE g0 3eT (Raw Data) 3.
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{AREL| (Examples)

o USced f&haead! T&T (Number of Defects Found)

o fofece A= 3w PIs (Lines of Code — LOC)

o TRIFE Haicdl < HAT! G- (Test Cases Executed)
2. AfeH (Metric)
m (Metric) B U b i ﬁmﬂw (Measurements) aX 3{THTRd W%S fobar %T[?EO_E'S'
O_é#?l (Calculated / Derived Value).ﬁ@éb_ [ Sera G{qupf Tfgdiaed S uidid ®xd, G\‘TIH% IRl
(Quality), RGTHY (Performance) 30T 3 ide - (Effectiveness) El HTh Hdl Td.
3ISTevl (Examples)

. fShae 3Rt (Defect Density): Ui 89IR A 3T HISHTT %’Eb_OEH

o X HG (Test Coverage): T HoledT Hledl capdRl,

o Tiefaefedye (Productivity Rate): gfa TeH-31aR fafecedr ars— i s,
Table 5.2: HTHTT f&&T ﬁﬁ?\q - W\I"ﬂj?ﬂ 3(TfOT ST UTaE (Common Testing Metrics with Formula and Example)
Metric Formula Example

@) (wreden (ITTER)
Defect Density | fethacd (Defects) + HUASMT (KLOC — | 50 fShded / 10 BTSSRI = 5
feWae sfRcl) | Kilo Lines of Code) fhar Teedt (FP — fStharcd/budaiRil
Function Point)
Test Coverage (UfeTRIC S < HUY (Executed Test (1000 / 1200) x 100 = 83.3%
(C B I) Cases) + Clcd ¢ b4y (Total Test
Cases)) x 100
Defect Removal | (CRETEIM Hledd fShaey + cled (45 /50) x 100 = 90%
Efficiency fgthaad) x 100
(SEEEARS
Tt R
Test Execution Rate | (UfaIeR]e raldl ¢ HY + WS o (800 / 1000) x 100 = 80%
(O TRIRIRAE) | FA9) x 100
Defect Detection Rate | f§cac deiet [Sthaey + ¢ Taiage- | 20 fethaed / 40 A= 0.5
(F&Thae fgearMe) | e/gH (Test Execution Time) ISEERUGIE]
5.6.2. ﬁﬁ?\‘ﬁf UPR (Types of Metrics)
1. Uisae AfeT (Product Metrics)
IS ﬁﬁﬁﬂ (Product Metrics) AT 3ifad AdeasR uigde (Software Product) =T AR de Higd
HAM, S DI GRS (Size), PIAQGIC! (Complexity), ®ICIel (Quality) 3T HeAfaferct
(Main‘[ainability).%r ﬁﬁﬁm THe TRCHRM (Effort Estimation),®R¢ TReA—H (Cost Estimation)
3T Aied 3R U URUIITS! SUGaR 3.
Uigde HfcHRTT! 3arerul (Examples of Product Metrics):
TS 31H P18 — LOC (Lines of Code): fofgciean diewam THUT 3fic!
YTSoie Y 1 AT 31 HIS (Thousands of Lines of Code(KLOC)): B9RIA &ad daia LOC
haR Uised — FP (Function Points): ZoTeT faeiedT thaRIered HiorHT
IFAHfcd BRIl (Cyclomatic Complexity): SifdTaR STuRd digd! Jarja
Pidc SfRAET (Comment Density): HIeadl Ja-d dlHcad JHTUT
JSfaferdt Ao (Readability Measures): 18 JHSTOATH AT

-~ o 00 T W
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3QIexUl (Example):
A 316 HIs (LOC) 1 aTiR RiReHan Wres HISuariTa! oal S, [ehdl (3al. [ec Horic Rifked
T 12 KLOC). dda f&thae SfRIET (Defect Density) @1 ddR WIted3Rdl iferct (Quality)
HISgTT3! Bl
2. W ﬁﬁiﬂ’[ (Process Metrics)
sipenes ﬁEER:[ (Process Metrics) dI IedsR Seaudc TR (Software Development Process)
3for ST U (Testing Process) CIRYEIRIR] (Efficiency) 3T Shided (Effectiveness)
Aeard. g ﬁ@fﬂq U SIca-a (Process Bottlenecks) @@UAN, ¢RET FWhiaea~y (Testing
Effectiveness) dUTHUYNY, AN GT'-‘RI\’:H (Quality Assurance) {[ﬁl@ﬁ PIUYY Hed hdld.
u’l@%‘rﬁﬁw JEIEXUl (Examples of Process Metrics):
f&thae SISt (Defect Density): Ufd gfc s fethaew
fSthae fgega ThRIRN - DRE (Defect Removal Efficiency): Reftorgdl ®ead fethacad
TADhARI
. X HEW (Test Coverage): Rafertia! fardt U 2 girar 3
. THE RRT (Effort Variance): 3igIford 3o Uuer TheaeNd e
IaHd <134 (Cycle Time): wﬁmqﬁﬁmﬁwa&
JaTeRUT (Example): SR 50 f&thaey Reftorgd! 3Mfor 10 fEthaed ReffoHar 9Usd,
dX: DRE = (50 + 60) x 100 = 83.3%
3. Wieide AfCTT (Project Metrics)
PG ﬁﬁjﬂ[ (Project Metrics) g H{Uf Uioide Hode (Project Management) 30T Uistae=
REBIHTR A&l Hiod HIAM. § Al BIE (Cost), THE (Effort), RARIT (Resources) AT Qg
(Schedule) AR HRUGMATST dATIR ST,
Hielee ﬁﬁ?\‘l’tﬁ Il (Examples of Project Metrics):
. T\ﬁ?ﬂj‘l @RI (Schedule Variance): FAAINTd d U desdid HRdb
. BRE QNI (Cost Variance): fAfora @ ye Tafdid BRe
. Tisfeefed (Productivity): gfel RF-HY LOC fdar FP
. ﬁ@ﬁgﬁam@m (Resource Utilization): SUTsY THTYT THTA! aTaR
JEIGIUT (Example): THTGT UIoide 6 Afg Faiford gidr qor 7 Afg= arT,
W AS[A BRI = —1 AT
4. 3iisoiFe-3Mf¥es AT (Object-Oriented (OOP) Metrics)
SISEAN| d§3|0h fafew  sffsoide-siikice  wnfi (Object-Oriented Programming OOQOP))
IR YR TS OOP BfeRT 3dd Hgwdd el 3MTed. & A FI dgd (Class-Level) SHTf0T
FYORMRY A& (Relationship-Level) afRreed Tiefdrd 3for HeAfaferdt (Maintainability), Sauifaferct
(Reusability)aﬂfa[ R Twe (Testing Effort) 1t JUYdd XdId.
OOP RfeRTT I&TEW (Examples of OOP Metrics):
AT 3 PIS — LOC 3 Shide s~ 3H{th DIS - eLOC: Wigsl HIGHY
. UadMCH BIRiRIe! (Cyclomatic Complexity): f&Ho urea=l faria
.« dc3 TYSH IR &I — WMC (Weighted Methods per Class): TR dIAgifaact
o FoR 31 BYSH IR &A™ (Number of Methods per Class): IR IR
. 3(HIC HUNHT — Ca 30T SHC HURIT — Ce (Afferent & Efferent Coupling): feU=-t fazasm

. BT 3P $TeRE S - HIT (Height of Inheritance Tree): SToRe~Ta @il
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JGTEXUT (Example): ST des AYSH IR FAN (Weighted Methods per Class (WMC)) SrEeidT &
YD BT 3!, AT ol ¢ 30T T HRO BT gld. U Wi STeRe4 ¢l Hiadiedc! algdd,

Tu7 g (Reuse) T UiedTe .
Table 5.3: Wisde, WA 30T Hiolae ﬁﬁ?\‘l’qiﬁﬁ ddHT (Comparison between Product Metrics, Process Metrics

and Project Metrics)
Criterion Product Metrics Process Metrics Project Metrics
(Frew) (wisTe Afga) (W Afg) (o Afga)
Definition | ATFedSR Ursae SEAUHc / FRETUR/IYY | ixe (Cost), Vsqd
(TR (Software Product) =1 | (Development / Testing (Schedule) 3TfoT R
sfesgemadiem | Processes) = UBREA | (Resources) TR
GG Hieid HAGHE qrefl 7T
FOCUS ffaq Ureaed dIfcrel | aToReled 3o faefegerst Ylotde Wi (Project
(BIHY) (Quality) ATFOT TS (Activities) SO BYSH Planning) 30T &gl
(Size) (Methods) (Control)
Used For | Heag TReHRM U S HC (Process | UIT HIFICT (Progress
(@RI | (Maintenance Improvement), f$thae Monitoring), HI 3fOT
Estimation), &1ferc O (Defect I HAetHe (Resource
EEVFI@F{ (Quality Prevention) Management)
Evaluation)
Examples | LOC, FP, ®ITifRI¢] | DRE, ¢ dhageol (Test | RIed ®RT=4 (Schedule
(3aleXU) | (Complexity), Defect | Coverage), HMegHE | Variance), i @R
Density (feThae SIS | RUSR (Mean Time To (Cost Variance),
Repair(MTTR)) Urefaefad (Productivity)
Stakeholders | SEAUY (Developers), | QA TH (QA Team), AT | UIoide HAS (Project
(@ﬁ@) g (Testers) gﬁlﬁtlﬁ (Process Managers), EE‘ITEIEH
Engineers) (Clients)
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