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Med 1(a) [3 21el]
aigadr i[=[4uRo1 layered approach audi.

¥dIGL:

Ais2dR A[=F[1aR21 s layered approach u-1d & FHi A1 Yui layers ¢l & ¥ 2[RIddI}sd Ais2dR UISS2 ciidd]
HI2 212 SIH S2 ©.

26id: aig2dR il[=[4aR>1 Layered Approach

Layer qgeid &g

Quality Focus Add ¥4Ikl U2 &R Ysd foundation layer UIMl-Ysd Uiss2 GiHIgdl
Process ug[dAi 244 s12i framework @dfRad [Gsia ulsal ygl uisdl
Methods [Gedvel, [Sas1g4, siSo1, 2[@221 HI2 ds-IS] UlsIRA] "5d] 2ld s2q" d MIdTeel4 A1Ug
Tools Process ¥4 methods Hi2 automated support siigMdl A4 Jidlddi ygl uisd]

e Quality Focus: Jles 2idiN f4[2id s2q foundation ci-id &
* Process Layer: siiudles 244 Wigs2 HAxH-2 Ug[dl ciuifdd s2 &

AN

e Methods Layer: €35 [dsi2l doiss| HI2 ds-ls] A[@21H Y2 uIS &

\

e Tools Layer: i2i42i 244 integration - a2 52 &

4u2l gls: "Quality Processes Make Tools" - -il121eil Gu? eil-I IR layers 1€ il

yad 1(b) [4 21eI]
Iterative Waterfall model 21414i.

¥dIGi:

Iterative Waterfall Model 21 waterfall ] structured approach 4 yjgli21 44 ajd yaiRell Hi2 feedback loops
%S ©.

Requirements Analysis System Design Implementation Integration & Testing Deployment Maintenance
“Feedback ™" ““Feedback ™ “Feedback "™ “~Feedback ™" ““Feedback "

Yy dgiell:
o shis doisSIVI: €35 dGissI YR 2121 U] APIOH] 213 211Y &
* Feedback loops: 24211G-1 dGissIAIHI UIes] sl 1yl AN ©
e Documentation driven: €25 dcissIHi documentation U2 &R &R

o o YaIReIL Ul daisSIAHI AOURIE] 242141 4eIZ] 2ASI1Y ©

4u3l Zls: "Water Falls Back Up" - Guz-l drs feedback &Hdl 12 sequential flow.
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yed 1(c) [7 2Lel]
Agile HiSd di Agile Principles dudi.
SdIGI:

Agile i iterative dis2d2 Sadud-2 methodology © < dsiol, Alss feedback, 44 siieild aisade-l syl delivery
U2 MR 4§ ©.

26id: Agile Values [d Traditional Approach

Agile Values Traditional Approach
[sciAl 244 AidAsAIAI ulsA1Al 24 2c

sieild dis2d? @ius documentation
Yles AP SAR dl2Ieli2

uRad-i uldaiie i1 14

Yu Agile Rigidi:

o Yles AdIN: YRIIH dis2dR ddd A4 ddd delivery

(3 . N\ \
* uRaddd 2aid: [Asi e2H14 Hisell AH1ad ciedidl yer :4dlsial
e diRdIR delivery: siieild diis2dR di2diR deliver 29 (4314 Gied vsdIfSIAMI)
o &AL UIRs disl i1 developers £22i% d12l SIH 52
o Rd cflsdii: URd disi-l A1iuI Wiss2 GiHIgd]
o UHIHA-AIHAI didild: 2iglicigsiRA] diell vi2512s Ugld

(3 \ \ . .

o siRiild Ais2dR: wild wialMs Hiués
e 251G [Asi1d: AA[A(Ed MY Yyl udd 21d ngd]
o ds-lsl Gegredr: 21131 (3194 U2 dd €I
o AR0dL: 4 S| SIHA dgf Hetd Al sl
o 29-2idIfEd 2lMi: 2d-2ivi(&d 2ZIHiMiell 2ivs requirements GisIR HId &

NN

o [Hafd uldlGici: 214 ad-4 uldlGilGid s2 244 2lisd &

aﬂlgr&: Agile Development Cycle

_—>  Design

A

Coding > Testing —

Planning Review Release

4u?l gls: "Customer Change Frequently Collaborates" - yu agile [Rigidi u? €.
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yed 1(c OR) [7 ﬂlil]
Scrum u2 s ig dvil.
¥UIGI:

Scrum i 2IH 21edidl 44 iterative WIld U2 &R s 2is2d: Sdduy-2 ¥4 s2d1 Hi24 agile framework ©.

26id: Scrum Roles 14 sdiGisilAHi

Role SAIGIEIR]AI Yy Ug(di

Product Owner yisse features i priorities cuuAIfdid s2 Product backlog H4% s2
Scrum Master uls14 el A0 244 AHaRi8l €2 52 Ceremonies AH1i[¥d s2
Development Team sieild dis2d oi41d 29-2021(&d A cross-functional

Scrum Events:

e Sprint: 1-4 AsdifSal iteration < iai[dd shippable product 6iid

Sprint Planning: 24121141 sprint Hi2 214 s14-] %A1 6141

Daily Scrum: 15 [i[q2-] €[4s synchronization ciss

Sprint Review: stakeholders 4 yei 212ig sy €eiiag

Sprint Retrospective: (s ygiel U2 44 uldlcici
Scrum Artifacts:

e Product Backlog: features -l wiaiMisdi 211414 i€l
e Sprint Backlog: ddHid sprint Hi2 uaic s2dl items

e Increment: Sprint -1 ¥id siielld wiss2

enlgf&: Scrum Process Flow

ﬁ Sprint

Product Backlog Sprint Planning /

T Sprint Daily Sprint Review

— Product Increment

4u2l gls: "Product Sprints Daily Reviews" - yuai scrum elements i sH.

yed 2(a) [3 21el]

i d¥ ¥is word processing software Gididl 281 €I di d¥ sl process model Al GuIdI s2211? dHIRI FdIG
A¥Adi.

¥dIGi:
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Word processing software Sddud-2 412 ¢ Incremental Model A 2412l 21192 process model dzls uzie s2lel.

GlAlg:

o <[2d functionality: Word processors Hi 21iua features © (editing, formatting, spell-check) %
incrementally [ds(aid s3] e1si

e User feedback: UiR[ais increments user testing 244 feedback incorporation -1 #2241 &
o oiuiH Ad¥N-2: YU features uddi deliver, advanced features ugsleil GHzal
* IR dlai: Gil33s 92 adq Relas s34 cixsiui ¢id] Hand] 2isi

Sddud-2 Increments:

1. Increment 1: ynoyd text editing 44 file operations
2. Increment 2: Formatting 214 font management

3. Increment 3: Advanced features (spell-check, templates)

43 gls: "Word Processing Increments User Feedback" - %[2a alis2d? 412 incremental approach 2.

yed 2(b) [4 del]
121 SRS l @iglCisdizii a4wdi.
FUIGH:

JIRI Software Requirements Specification (SRS) £2did¥Hi 150 dis2d: Sddur-2 yf(g8d s2dl HI2 Uiss
dlgifQisdixi ¢idl 33 .

26id: 11 SRS Al diafeisdidi

digif@isdi geid He

2iyel ¢l %32 requirements g21d Scope creep ¥2s1d

Yridld sid [dRigci1d] requirements Aél Implementation confusion 2161 &
vuredi 2f&d AU A YIS G| Uis ¥ vHejeie sy

usi asia dg Requirements 222 s3 21512 Validation 2is3 6i41d

Yuidl asia dq GIEAD] A4 SO 40 Requirement evolution 4 ¥iuie s2
236id Requirements idI /12l %isidd Impact analysis 1S 6iId

agii-l diaifGisdii:
o 2ASA: ds-ls] 44 s d aiea
o %33l: €35 requirement -1 3¢ ¢ia
o viaflisdl ANd: Requirements Hecd UHILI sHifsd

o 222 sl aAsiy dq; Usiel HI2 Aissy HIUES]
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443l gls: "Complete Consistent Unambiguous Verifiable" - yuai SRS 2jeiddi @gfell.

Med 2(c) [7 3]
ATM software HI2 functional 14 non-functional requirements 24%dl.

¥AdIGL:

ATM software requirements 4 functional ([@i2eH g s2 ©) @44 non-functional ([@ieH sdl 2ld perform s2 ©)
requirements Hi a2ilsd s2AMi 2414 ©.

26id: ATM Functional Requirements

Function qeid Gelgrel

wHeils2el Y232 difid 44 Usiell PIN validation, card reading
¥is1G2 Vvl QLGRS ERTRCICTEIRY Gid-a Ygue, 2Ass GuIs
Transaction Processing Ul 21482 A4 ¥ A51G=2-2-2i51G= 2I4S2
Receipt Generation @ig¢lk documentation Transaction receipts M- s2dl
Session Management Y32 session [42ixiel Timeout, logout functionality

26id: ATM Non-Functional Requirements

sieil Requirement AfAlgse

Performance Response time yld transaction HedH 3 2is-s
Security S2l 8l Giell S2l 412 256-bit encryption
Reliability [J2eM Gudcedi 99.9% uptime requirement
Usability Y32 interface el GHR-1 disi HI2 R0 interface
Scalability dis é-s[dol 1000 concurrent users + yié

Functional Requirements [daidl:

2iss GuIs: As0 yHIRils20l U] 2iss Adl

Gld~ YpuRe: ddHid 2isiG-2 cid- 2lidg

PIN cigdd: 35214 du] PIN 24uS2 sd-] 43l

[i-] 2223 -2: Bcal 10 transactions Y2i uisdl
Non-Functional Requirements [daidi:

e &l Multi-factor authentication, transaction logging

e Performance: 2syl transaction processing, =JAdH 21 il 24
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o GudeddI: *J-d4 downtime d1al 24/7 vHiuel

o ndeilaidi: 220 software updates 214 hardware maintenance

43l gls: "Functions Work, Quality Matters" - Functional [d non-functional aic.

yad 2(a OR) [3 d]el]

digld 12 Incremental Model 24%4di.
FUdIGi:

Incremental Model 3 dis2da4 increments dzls HAIOWIdI i1, H4% S2 2151 ddl &I21Hi [ds(Ad s2 €, BHi €25
increment ¢ld-] [@a2uHi 4dl functionality GHR .

iul§f?|: Incremental Model

Increment Analysis Design Code Test R
Requirements Increment Analysis Design Code Test R
Increment Analysis Design Code Test Final Release

Yy dgiell:
o ¥Hid? [dsi1A: vi4s increments As A1 [ds(Jd

e yvikfais delivery: yaiH increment ussl siieila aliszd: Gudos

o iuiH g2Isi: YU functionality usdr deliver

443 gls: "Increments Build Upon Previous" - £2s increment ¢l functionality u2 GH2 .

U 2(b OR) [4 d)e1]

Functional 14 non-functional requirements i dgidd 24%1di.
YJIGL:

26id: Functional [ Non-Functional Requirements
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vy Functional Requirements Non-Functional Requirements
Qv [Ji2eH ¢) 52 © [JizeH sdl 2ld perform s2 &

sisy [J2eH ad 44 features [Ji2eH 2Leigdi dadell

22 Black-box testing Performance i stress testing
Documentation Use cases, user stories Quality metrics, constraints
Geleell Login, search, calculate Speed, security, usability
usiyeil Functional testing Non-functional testing

GiEEId-] AR Feature modification Performance tuning

Y52 geAudl Yosid el ety & ulel 2d eIy ©

Functional Requirements d1&i(GisdIil:

o ddd-5lcud: [[22M (5a141 44 uldIgl QUvAIRid 52

e Feature-[df2ie: £2s requirement Aissa &iHdl dLid ©

o Yas2-dUlldd: Y352 ¥3R2Idl A (G341 UlsaIA] U2 2181 Rd
Non-Functional Requirements ci&ifGisdIii:

o Jelddi-5lrd: Performance 44 speiadi glen cuvifRid s2
o [Rireu-candl: diss2i features - Gied MY [A22H U2 AI9L US

o UURAY-AUIA: [F22H HIU214 HI2 HATERA] 24 G1IG-S3]25 A2 52

43 gls: "Functions Do, Quality Shows" - Functional requirements (521141 cajiwiiffid s2, non-functional
sjelgdi cuuilfAd s2.

yed 2(c OR) [7 3jui]

Requirements Analysis U2 2s ig Guil.
SdIGI:

Requirements Analysis A 232 %3[Ra1diHI eIt s2d1] 244 digedR [ 2] Rig 524 S d 24l HI2 [FieH
requirements ciuiRid s2di4l ulsl .

26id: Requirements Analysis Process
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dGiss| ug[dii Deliverables

Elicitation Stakeholders uidiall requirements cioil s2d Requirement lists, interviews
Analysis Requirements -1 AQ411 244 A4 Requirement models, prototypes
Specification Requirements - A1udIfRs 2ld document s2d SRS document, use cases
Validation Requirements -l @lgdl usiid] Validated requirements

Requirements Elicitation ds-lsi:
e Interviews: Stakeholders 12l ¥is-diils i
e Questionnaires: Hi2l Y252 U HI2 structured surveys
 Observation: sid- si2f UlsaAiHi B0
e Workshops: Requirement gathering Hi2 2l i/l
e Prototyping: Feedback i2 yi2(ais 4234 ci-igal
Analysis ugfcil:
e Requirement prioritization: Hecd UHIRI requirements A 3s s2dl
e Feasibility study: ds-ls] 214 2Hifels cigeiidiq s
e Conflict resolution: [GRigiciiil requirements 4 Gsadl
e Requirement modeling: 2 uld[leicdl cidigal
Validation ds-lsi:

e Requirement reviews: Documented requirements -l AiuiRs duly
e Prototyping: 24eil- validate s2dl Hi2 models Gi-igal

 Test case generation: Requirements u22il 2223 Gi-19d]
Requirements Analysis Hi ussi2i:

e cigdidl requirements: Stakeholder %3[Ridl 24 12l [Gsfaid 211 &
o RJEAIAYEIR U Y5] i developers U d1RAHY
o g3l requirements: 34 Al A LI

o [dRiaiciiRil stakeholder %3Raldi: 61 232 U] 44621 UiMHsdIRAl

4u?l gls: "Every Analysis Specification Validates" - Requirements analysis A1 Hul dGissIAl.

yed 3(a) [3 ]
Gantt Chart 24¥14i.

¥dIGi:
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[N

meline 214 yis2 sii £21id €, task duration, dependencies, 244 waild

\ NN L

Gantt Chart i ey YI¥s2 HiwH-=2 2d © % ti
Gidid 9.

26id: Gantt Chart g2si

g2s qeid &g

Tasks @lefl Ald yfRicis Hiwse ug(dAi s1f [daties €21id
Timeline IS AHY HIYES wigse A4 (4 €alid
Bars Task duration geiiddi Is| i1 42 task uldfféc
Dependencies 2i6ifeld tasks 4 isdl dlgHi Task 2icigil €21id
Milestones YU Wigs2 checkpoints Hecaypl gd-23 HIS 52

Jigld: Sample Gantt Chart

Task Name | week 1 | Week 2 | Week 3 | Week 4 |

Requirements | T | | | |

Design | | I | I | |

Coding | | | I | I |

Testing | | | | I |
SIAEIAL:

o qea Aredl: UIss2 timeline AxdIMi 21201
o waIfd 2[81: yoi € ciisl s galid &
o AAIEA HIAIBA: 1441 HASIS 2d SINYUIH] HEE S2

42l Zls: "Gantt Graphs Timeline Tasks" - Wi¥se tasks - ¢ timeline uld([ (€.

U 3(b) [4 d1e1]
2ilghdaui duii: Aiged? Wigse Hd¥] sdicieiR]il 214 gaindl.
SUIGH:

AIs2dR Yigs2 HA%R A4 1s2dR Sdduy-2 lifecycle Hl guidul 21V ©, YISy AHA/R, GIF2Hi, A4 d[Lidd] diReN Y2I
s34 yef a1 d yfAf8id s2 9.

2610: YI¥S2 HA%R BAIGIEIRNAI
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SUIGIEIRIAI

yigs2 scope i timeline vl
2 singell A4 2isdd

YIS2 BUHI ANV A4 E121Sd|
Stakeholder 2isd-

Deliverable dJeiddi fdfgid s2d

o ds-ls] sa1adiii: 2figed? Sadur-2 UlsAIRAIH] 2ue

o dAdcd selndidil: ZlH el 44 Hidleriq

o teNAdeIR §elmdlaﬂ‘|: AUS1RS stakeholder Aid=(sl

o uRAI-[s2el gaANndIil: 35Ul yel [2iseel

o AHY HA¥H2: sIeiH s Yiasd]

Yy BAIGIEIR] AL

o Vi¥s2 HIRAIFA: Scope, timeline, A4 il civiIRid s:dl

o 2l 2isdd: sadud-2 24 Ug[ai Haw s2d

o Stakeholder dd¥¥-2: scllg-2 24 sponsor icidl slngdi

o N g21SK: Aci[Cd AHRAIRAT HIOUG] A4 AcHigd]

Yy ug(di

WBS ai-192, 2isy(do

*Is assignment, skill matching
FIUH YRS, contingency A1 1%
Raifd Ruilzol, dissi

avlell ulsa1RAlL, gl

4u2l gls: "Managers Plan Resources Risks Communication" - Yigs2 HAesai-l yual sdiciel]Al.

yed 3(c) [7 2]

Risk Management uz sl 4ig @uil.

¥YdIGL:

Risk Management i dis2d? Sddyy-2-] A4s0ndid 442 s3] 215 ddl Uiss2 SiuH

yldae AgiHl ualzaid ulsal ©.

26id: Risk Management Process
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doissi ugfeiil ds-lsi
Risk . N Brainstorming,
S Aaifdd siuiHi engal _
Identification checklists
Risk Analysis AIUAT 2 A YRS Risk matrices, scoring

uldaile eI [ds(d

Risk Planning cod]

Mitigation, avoidance

\ <\

Risk Monitoring FIUHIA 25 4 S2id SRl [AaMd 2vladiAl

Aiged MiFs2 SviHidI USIA:
dsls] wsiviHi:
o 2sdidi®) Al[lEddi: 4d] 2H2d1 uHIMCId 25AIdIYA]

* Performance YgIii: [Fi2eM performance requirements yi - s2di

\

e Integration AuAIAI: [Ji2H g2sid wisdMi Yesdl
vigse wuiHi:
o 2isyd Aol s1ul Vil sdi ggIR 214 dal

o U4 VARALI: AHY2dI 2215 AU 6i%2

e Scope creep: ¥i[4:i[5id requirement cigdid]
[Gids-ii sivHi:
* IR GEdIdl: Giedid] [GIs4a requirements
ol ygicis Yissea Uiss2 YR BHR sl
e [dau4ds13] cigdidl: 4dl compliance requirements
Risk uldaiie ceru1i:
* Risk Avoidance: 4igs2 (@214 cieclld siuiH €2 529
e Risk Mitigation: siuiH-] 2iaiid-1 v421d] AH4R g2isd]
e Risk Transfer: 5il%1 ugi- %iuid sadidRd s2q (dlHi, AH1G2aiRo1)
* Risk Acceptance: 14 2dlsiRg 44 contingency 2141l [ds(Rid s2dl
Risk Monitoring ds-lsi:
o [Hufid wviv Axlanil: siviv Raifdd Amlkis Yeiisd
e Risk metrics: Siui4 exposure A1 HI3IHS HIYES]
o uidlais Adaeil Yusisl: Geidl FuiHIHI 2isd]

42l Zls: "ldentify Analyze Plan Monitor" - &siuiM Hdei-2 Uls2i1-1 A1 doissIRAl
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yed 3(a OR) [3 yei]
Gels2el 12l WBS 441di.

¥AdIGi:

Work Breakdown Structure (WBS) A4 Wiss2 si2iq ¢i21(5sd [Geizd © < A1, HAs s3] 2isid dal eizsiHi [delfFd 21
& Il A01d 12l VeI, AN, 14 (S A 215,

aﬂlgf&: E-commerce Website H12 WBS Gels2el

E-commerce Website

Frontend Development

Backend Development

User Management

Testing M Deployment

T =

Unit Testing ‘ ‘ Integration Testing ‘

e | s |

Payment Gateway ‘

Database Design

Order Processing ‘

User Acceptance Testing ‘

WBS digf@isdii:

o clARAMBsH RSAUR: UIBS2 scope o 21U-SIGA [dedix-
* 100% [[a¥: WBS Hi uiss2 scope gl2l iluilRid 100% sii dmd

o Y2y [4f2ie;: WBS g2si g2 sigf AHA192au sl

#u2l 2ls: "Work Breaks Small" - s12i i1 d4% s2] eIsi ddi 2ssIMi disd,

ye- 3(b OR) [4 de1]

yigse Hil[2Ro1 w4 [[idel 24dl.
SdIGI:

wiss2 HifH2(201 A4 s2icMi Wiss2 wildd 2s s2d, 2A121(¥d performance 2114 dixd[ds performance -l ¢a-1 s2dl, 44
%32 US IR YURIHS UIdi AdIHI 2AH1dRI &1 ©,

261d: HilH2R21 214 S2id ugfdil

gy qgeid 2c/ds-lsl

waild 2821 Task completion Hild22 529 Gantt charts, dashboards
Performance Hiuel did(ds (A AH11(Fd g Earned value analysis
sjeigdi [disel Deliverable ajeigdi ¥jfd(gid s2d Reviews, testing

siviH Hil42R51 HIOUIRIE] BUHIA 25 S24] Risk registers, reports
Gigdld [FRidel Scope GiEdId] HAY S2d Change request process

Yua HilH2Ra1 HlEsw:

o 2sjd performance: 2212 Yoi 213d tasks
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* u performance: 132 Guaiol 44 variance

o deigdi HIZs¥: vind] €21, Alss dy

o 2iaad Guidl: 21 Gaulesdl 4 SIRigiHdl
s2id [Sa11i:

o YuIRlIcHs [BAIAI: Performance [Gua-iA 2icligal
o [[Adirs [Sa1i: 2ci[dd aHAIRA] 2104

* GIEAIY HA%H: Scope HilS[S5214 &-5d 524

4u2l gls: "Monitor Progress Performance Quality" - Wiss2 Hil42[21-1 s &isil.

yed 3(c OR) [7 dje]

Aidy Gelsel A1 Critical Path Method (CPM) 444,
BUIG:

Critical Path Method (CPM) A Yi¥s2 HA%H-2 ds-ls & ¥ dependent tasks Al 2ileil dicil $H HIOU & A+ YddH
Uigs2 Yeid| 44 4ss] 52 .

26id: Sample vigs2 Tasks

Task 2dld ([Eaai) Predecessors
A - Requirements 5 -

B - Design 8 A

C - Database Setup 6 A

D - Frontend Coding 10 B

E - Backend Coding 12 B, C

F - Integration 4 D, E

G - Testing 6 F

eulgf&: CPM Network
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B8 > D:10

A5

/—>
\> C6 £z

Critical Path a1e1dz2l:

e Path1:A-B—>D—>F—>G=5+8+10+4+6=233[cuy
e Path2,A—>B—>E—>F—>G=5+8+12+4+6=35[¢gy (Critical Path)
e Path3:A>CH>E—>F—>G=5+6+12+4+6=33cuy

CPM sIAEII:

o i¥s2 Ud[E: YAdH YPidl 244 4sS] 52 &

AN

e Critical ugfd¥ii: Tasks vHioui & ¥ [dcilcid 21g 2isdi il

e Float a1 1d?]: Non-critical tasks HI12 Gudaed slack time €21id &

o RiA1ud AMUIPISRAA: 2021181 sIdeM 2d sinddiHi Hee 52 &
CPM waidi:

1. ugfd AHinwi: el igse ugfaiui-l A€l oi-iad]

2. Dependency mapping: Task ici¢li 4ss] s2dl

3. dfa viers: €25 Udfd HIZ 2HAUH] vHEIY

4. Network aligisid: Wiss2 network diagram cididaq

5. Critical path a1e1d3]: Network gi21 22l dicil path eligdi
Float usI?i:

e Total Float: Uiss2 Yeidid 24242 sai [A41 HeaH [dciod

e Free Float: Successor Ug[di4 1212 sai [ [Gciod

* Independent Float: Predecessors 212idi successors - 4412 saf [di [dda

\

#u2 gls: "Critical Paths Minimize Project Duration” - CPM =jd4dH 2142 -iss] s2di dlell dicii path eli€l .

yed 4(a) [3 ye]
[Sa5194 ugdiii-i adils2el u2 Hig dvuil.

¥dIGL:
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15242 [S3184 Ugfdld [S31g4 US4 cudlRed sdl A4 Ius [dieH Saduy-2 YfHf8d s2dl HI2 dfeld 2ld gailsd
SAIHi KHId ©,

26id: [Sa5194 ug[daiq adilszel

aoilsael ug[dii sisd &idl

Architectural Design [[i22H 2252, €2sl GRrJ-2d2Y 22184

Interface Design Y32 interface, [JizeH interfaces Interaction design
Component Design Module [d2idi, algorithms 4lud1-2d2la implementation
Data Design Database, data structures S2l s

[S2s194 ugfd 2dzi:

o [J2H ddd: aHY [[i2eH 211[S25U2 A4 Yu el2si
e Subsystem ddd: cfsdoid subsystem [S3s1g/+ 44 interfaces

e Component ddd: [doiddi2 module [S231g4 244 algorithms
[Sas194 dil@o14I:

e Top-down design: Ga-2d?ell 213 s2l4 decompose s29

e Bottom-up design: cifsdoid gesiall GuAl d2s [Gics s

44zl gls: "Architects Interface Components Data" - 112 4w [S3194 ug[d aails2el,

uad 4(b) [4 d1e1]
suldd1 cavAifd s2l. dq adilseel umal.

¥dIGi:

Coupling ¥4 dised? modules d2i] AidzdetdlH] [Sall-1 Gedui 52 ©. 1€ coupling dg maintainable 44 dazils
SIS A12 GddR dised? [5251g4 g21id .

26id: Coupling 1 usi?l (élaizil sssi )
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Coupling usIR qeid Gelerel
Data Coupling Modules parameters gi2i didild s2 AR parameters 12l function calls
. Modules composite data structure 2i2 Parameter d?ls record/structure uiai
Stamp Coupling N .
S Sq

Control Coupling  ¥is module cilxsi-1 execution 4 $2id $2 Control flags vl s2d
External N ]

. Modules cilgl format u: 411812 A Shared file format 24241 protocol
Coupling
Common NI . v

. Modules global data 2I2 s2 Global variables »is2iy
Coupling
Content \ \ RN \ R

) ¥is module cili-1 data 4 modify s? oils module -1 data A 2ilgl visi
Coupling

Coupling di&lGisdIil:
 Data coupling: 2i%s UsI? - *J4dH id(Feid!
e Stamp coupling: 2dlsi - shared data structures
¢ Control coupling: HexH - control Hil&d] Ul s2dl

 Content coupling: 22/ w2161 Usi2 - G idr(Fefedl
Loose Coupling I gIAEIAI:

o aadeilaimdi: fsdoid modules 4 modify s2q 21
* Y4:GuAilidI: Modules 21a1 contexts Hi Gulidl s3] 2Is1

o 222[Gi[A2): Modules 2ad> 2ld 222 s3l 2151y

¥u2l gls: "Data Stamp Control External Common Content" - éld@iell sss jil-1 coupling Usizl.

Med 4(c) [7 1el]
Online shopping web application HI2 use-case SIA12114 €12.

¥YdIGi:

Use case diagram i actors i [@22y aieidl du-l 21idz(sa14] gelidld online shopping [@22u4l functional
requirements Gidid .

2H|§f?|: Online Shopping Use Case Diagram
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Ywi Use Cases qHwl:
Customer Use Cases:

e Browse Products: gicil uHiel Gudeel products idi
e Search Products: keywords diu2ld dissa products 2figd
* Shopping Cart: Cart items GH2dl, €2 s2dl, 14 modify s2dl
e Checkout Process: shipping [daidi 212l w2l€l yei s2dl
e Payment Processing: 3j2(gid payment transactions ¢-d s2dl
e Order Management: Orders 2s s2di 31 uiRl€] history sidl
Admin Use Cases:
e Product Management: Products 44 categories GH2dl, edit s2dl, delete s2d
e Order Processing: Order fulfillment 244 shipping H4% s29
e User Management: Customer accounts 24 permissions &-5@ s2d|

e Reporting: Sales i inventory reports %-22 s2d
[Riz2u 2icigl:
¢ Include: s2(}1d sub-use cases (checkout Hi payment include)

e Extend: ds(ais extensions (inventory update product management + extend s?)

e Inheritance: [A[2ie actor adysi
Actors:

e Primary Actors: Customer, Admin (use cases 2I3 52 ©)

e Secondary Actors: Payment System ([i22H requests 4 %dici 2414 ©)

443l gls: "Customers Browse Buy, Admins Manage Monitor" - 4uj use case gi@ilAl.

yed 4(a OR) [3 3jel]

AIR1 Ul 41 daieli 44di.
SdIGI:

12l User Interface (Ul) [S231g/4 intuitive 44 user-friendly [S31g/4 [Rigidl gl21 Ais2d? (@221 212l A44S12S Y252
interaction fAfgid sz &.
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26id: AIR1 Ul 4l digifeisdil

CIEIEERT geid Gelcrel

Yridlddl ARGS2I4 €M1 is3y (Sa3194 AHAUHI AHI4 button styles
Audl AHAI A GUYI2I SAIHI 40 =JAdH, 242 interface

gedl Hecaypl gesi auwe 3d euiy Yu (511 210l 2d veleld
Feedback Y52 [sU1RAIHI [ieH uldile Progress bars, confirmations
ojd 2sigel Y52 ¢fdl 42sId © Input validation, confirmations
ddRilsdi AUEI Y52 ¥3RAUIdIH 24HId & Customizable interfaces

Ul (35194 [Rigidi:

o Ys-Slrud: Y232 ¥3RUIdl Vi del U2 Sid [Ss1g
o Y&ilRlAld: A1 &iHdIRAl Y1ddl diS] gll GUIoY

o siRl&HdI: 11T Yef s201 HI2 Ydidi RIS ©

442l gls: "Consistent Simple Visible Feedback" - 4w Ul [S331g/4 digi(GisdiAl.

U2 4(b OR) [4 de1]

Cohesion cuivaifRid s2l. dq adils2el 24di.

¥dIGi:

\

Cohesion i [@21d module 1 xdiciei]Al s2dll 4seall 2icifeld 244 Sld © ddi Gedul 52 ©. G cohesion ?icifed
functionality ai1el 112l 2ld [Sa3194 s26l modules g21id ©.

26id: Cohesion 1 usIRI (4612l 4¥cid Yeil)

Cohesion usI? qeid Gelsel

Coincidental g2sl Hddl d Faucis 2icifdd functions 12 utility module
Logical g2si »Mi4 difSs functions s2 6igl input/output operations
Temporal gesi vis ¥ M execute 1Y [JeeM initialization module
Procedural gesi YIssA sequence 4R Sequential processing steps
Communicational el2si MI4 data U2 operate s2 JHI4 record u: process s2d module
Sequential uis €25 output 6l input 644 Data transformation pipeline
Functional Gigl el2sl [aidid task Hi sl 441 sHIRlHI U112 calculate s2dii

Cohesion digil@isdiii:
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 Functional cohesion: gits usi? - [Fid1d, 412] 2ld @vIfRd ¢

Sequential cohesion: 12 - module gI?I data flow
e Communicational cohesion: 24lsi2 - I data u2 operate s2

Coincidental cohesion: a2l W2ici UsI2 - sig dIfSs dcig 48]

G Cohesion I gIRIEIAI:
o ndeilaiddi: 2434l 244 modify sdHi 40
o [aua-ladi: ¢idl gl isudi il
o Y4:Guailidi: [Fd1a-¢g modules dgf Y4:Guiioxy

43 gls: "Coincidental Logical Temporal Procedural Communicational Sequential Functional" - Aciciei]
H¥oid eil1 cohesion Usi?l.

yed 4(c OR) [7 djel]

Library system #i2 2igef 2uiis(d €1l
SdIGI:

Context diagram dig/giz] [Rizeud [@o1d process d?l5 d-1 ¢ligl entities 4+ data flows 118l €21id ©, [da2u
185215 Gort-adiRlY god Y2 uIS ©.

digld: Library System Context Diagram

Book Request Return Book Details Due Date

Library Management

==

Book Member _—lIssue/Return Books Search Books System Reports Overdue Reports Add/Remove Manage Members™Purchase Orders, Book

Administrator

6i1&l Entities:
Student (a1g6ii] ae):

¢ Inputs: yds 2liel requests, reservation requests, return notifications

e Outputs: Yads Gudcedi Hifédl, due dates, fine [Gaid]
Librarian:

e Inputs: Yads issue/return transactions, ¢ dsiiil

e Outputs: Y2ds [alld updates, 2ic Hifddl, transaction confirmations

Administrator:
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e Inputs: -dl Yads GH20Il, 210 H4¥H-2, [JizeH configuration

e Outputs: [i2eH reports, issl, overdue notifications
Publisher/Supplier:

* Inputs: yds catalogs, Gudceidl updates

e Outputs: uizl€l orders, procurement requests

Data Flows:

yads Hiléd: Yadsi, Gudocddl, 2214 [dRi-] [doid]

e S21: [Guiall/[als Hifddl, [€1el history

Transaction Records: Issue/return [da1di, fine a1@1d2]A]

Reports: Guidl Aissl, overdue I€]24], inventory reports

(3224 Boundary:
Context diagram 2uw 2ld ciivifdd s2 © s digai?] [Rieu] vie? 2] © (Yads HAYH-=2, Aey HA¥H-2, transaction
processing) 4 Gi¢IR 2} © (ciial entities sd1 5 [daleilAl, 2218, 244 suppliers).

yua Data Stores ([@i22u-] vigzI):
* Yads catalog database
o oy Hifsdl database
e Transaction history database

* Fine ¥i4 payment records

442l gls: "Students Librarians Admins Publishers" - digfaiz] [Rized 212l AHid[$al s2dl U1R Yuwi alig entities.

yed 5(a) [3 2jel]
UsI Il VA4 HIAdI HAEI] vISI.

¥dIGi:

ysidell (Verification) 44 Hi=id1 (Validation) 24 61 Yzs 2jeidadi cliaa] ulsail © ¥ fis2dR requirements 44 Y252

$3RaIdl Y3l s2 d y[d[2ld 52 ©.

26id: usiAeil [4 Hiudl
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uiy ysiyeil (Verification) Hi=AdI (Validation)

Hed 2] AIULI Yiss2 Y12 2d ci-id] 281 €1A? 2] ALl U1 Yisse oi1d] a1 e91A?
sisd ulSAl v giell AH-4uId- yisse Y32 ¥3Raldi Yzl s2

SAR [Asia eI yisse yeldi yesl

ugldii Reviews, inspections, walkthroughs Testing, user acceptance

v w2l 2418 [sHd gelIR [SHd ug AA1deYs

Gty Specifications 12l A43ud Yffgid s2dl GuidI HI2 YIdYdI {Yfd(Ed sl

ysieil ugfdii:
e sis reviews: si[So1 giell A1 sis UsIAd
o [S3194 reviews: [S3194 requirements Y3l s2 & d yffgd s2q

* £2dId% reviews: Documentation yeidi asiid]
Hiud1 ugfiii:

o [J22H testing: 2iyplintegrated [y testing
e Y232 acceptance testing: End-user gi?i functionality -l 4=l

¢ Performance testing: [2i2e4 performance requirements -l Hi=idI

4u3l gls: "Verification Verifies Process, Validation Validates Product” - 6id a1 4u oi€.

U 5(b) [4 d1e1]
sis ayHla qual.

¥dIGi:

sis Review A viMlAl AAl0vdl, sis dJeiddi y€idl, A4 sifSa1 gleld uid yfA(8id s2dl HI2 duis [Fid141 developers
gl2l source code Hl cyafald duiy .

26id: sis Review 1 USIRI
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usiR geid AscipilAi diuAIRsdi
Code Walkthrough duis reviewers 4 SIS yHId © duis + 2-3 reviewers HAIUAIRS
. N Moderator, dus, .
Code Inspection IUYIRs cydRaAd dul , HIIRs
reviewers
. \ \ AN . A UAY z)'laf'
Peer Review Aeidil sis ciedidl review s2 © 1-2 peer developers N
HIUUIRs
Tool-Assisted Automated tools review Hi Hee N
. L 8 duis + automated tools Yd
Review S 8

sis Review ufsa:
1. dAIRl: duis sis 4 documentation di2 52 ©
2. Review Giss: 2lM sisH] cudfagld dul s2 ©
3. uiidl Logging: HelAl - YuIRIAI £2d1d[F¥d S0IHi 4Id €
4. Follow-up: duis AHINWIJAI HEIRAI [HRIs20l 52 &
5. Re-review: %32 US di fixes -l asiieil
Review HIUEsi:
e Functionality: sis dgyds-] siil2 2o 2ld s2 &
o diRell HiquidH: sifSo1 u2uiAl A4 HidlefRisiAlf id-
o ndeiledi: sis didl 2isiy ddl 244 212] ld documented &
e Performance: siziai1 algorithms 244 2idi1e4 Guaiol
SIAEIAI:
o uiiHl 21ld: testing uddi bugs 44 yeliHl UiRlais Ao
e slid 2ilRa1: 2y AAscil-i sisHiall 2ilvi &
o dQerddi YaiRl: 24 g2/ yridid sifSo1 el

43 gls: "Reviews Reveal Errors Early" - sis reviews testing uddi vl uss .

Med 5(c) [7 2el]
wlg2 olisy 2[@221 uz 2] Hig @vil.
SUIGH:

cslgfe olisy Testing A Ais2dR testing ds-ls © ¥ AAsel--] AHidRs 2suR, [S31, 14 si[Sa14] duid 5214 input-

AEAY

output flow UsI & 4 [S3184 244 usability JeIR .

26id: w192 Glisd Testing ds-lsi
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ds-ls qeid Coverage HIUES

Statement Coverage €25 statement execute $29 Gigl statements H19Mi A1 ASUIR execute
Branch Coverage &gl decision points 222 sl o4l branches (true/false) covered

Path Coverage Giell RIS paths 222 s2dl ddl independent paths execute

Condition Coverage 6i¢l conditions 222 s2dl 6iel boolean conditions 222

wlg2 GiisA Testing ulsal:

A 4

Code »> Test Case

Test

A 4

Coverage

A 4

Report Generation

Coverage UsIRl A4l
Statement Coverage:

o €25 SIS digd AV Aies] FisdIR execute A1 d Y[H(&d s2
e Formula: (Statements Executed / Total Statements) x 100

o Testing Al )J4dH AHldeds 2d

Branch Coverage:
e ofgl decision points (if-else, switch-case) 222 s2 ©
e true ¥ false ¢id conditions 222 &1y d y[d[gd s2

e Statement coverage s2di dgj aiyel
Path Coverage:

* SIS glRI G4¢ll 2ISYU execution paths 222 53 &
o 2lal cuius ug ¥l programs Hi2 AHdIRAUIR AHRAGEIR
e Paths 4ssl s2d1 Hi2 cyclomatic complexity diu2 &

Condition Coverage:

* oi¢ll boolean sub-expressions fsdold 2ld 222 $2 ©
e 25 condition true i false cidHi evaluate 21 d ¥y[d(8id s2
e %[2d conditional statements HI2 Hecayel

wlg2 Glisd Testing 2Gi:

e Static Analysis 2ca: Execution [d1 sisHl dui
» Dynamic Analysis gei: Execution €[4 sis monitor s2 &

 Coverage 2: Test coverage 2sdi3] HIU &

e Profiling 2c: Performance digifCisdiAl] [Gedvel

SIAEIAIL:
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e 2iypf Testing: gl sis paths 244 logic Al duiy
o uiIRfais viidl 2lig: (dsiai e2Ml- ofdl eld &
* Optimization: [Gi4Gui2il sis w14 siigiHdIH] AHinu
o 28l Testing: 2icifdd &l vulnerabilities Wiz s2 &
JIRGIAEIAI:
o AHUA GRGIIE: [A21ddIR SIS Sl AHldeusdl
* Hig: sisell uRUd gein testers Al %32
o HaifEd calfid: Integration 214 system-level yei+i Ys| 215
o 1ndeil: sis cedidl H12 test cases AHUS2 SAl-] ¥32
wlge2 Giis [d 6ds clis:
o g2 GIISA: V1id[Rs 225U sis, sis-AHIeRd testing
e 6ds Glis: Functional dd sisa, specification-211¢i1Rd testing
* Y2s: IUs testing HI2 Gid (o] %33
Test Case [S3319 HIdiclRisi:
e Boundary Testing: Edge cases i limits 222 s2d
e Loop Testing: Loop conditions i iterations Asiyd
 Data Flow Testing: Variable definitions 24 usage A follow s2di

e Control Flow Testing: Decision logic 244 branches 222 s2d

443l gls: "White Box Sees Inside Structure" - 1id[3s sis 22512 testing 2i[cioIM.

yed 5(a OR) [3 d)ei]

[GfGa sifSa1 gien 4 HieRIsIAiH] Al€] ci-idi.
SdIGH:
SifSo1 elien A4 Hidielels il [Asial 21 44 Wisszami yaidld, did] eisi dal, »i4 siad] 21sid ddl sisd yHfEd s2 9,

26id: sifSa1 dieli] sieilAl

sieil giell Gelerell

R R RTEVETERY Variable, function, class d1Mszel camelCase, PascalCase
SIS RSAUR Indentation, spacing, brackets 4-space indentation
Documentation Comments, function headers Inline comments, APl docs
Error Handling Exception handling, logging Try-catch blocks

A1 sifSa1 HiERIsIAIL
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e di2lypf 41Hl: Variable 244 function i d@iicHs diuRdi

e Yidld indentation: ¥j2idId spacing (2 2A2idl 4 spaces) diurd]
e sis comment: s[2d logic 244 (6234 rules H19dl

e Function 183s: Functions il 244 sl~d 21udl

e Error handling: 21°% exception handling implement s24
Language-[dfeiw giell:

e Java: Oracle Java Code Conventions

e Python: PEP 8 Style Guide

e JavaScript: Airbnb JavaScript Style Guide

e C++: Google C++ Style Guide

442l gls: "Names Structure Documentation Errors" - 112 4ua siSa1 i@l sieilAl.

ued 5(b OR) [4 d)e1]
222 53 Vi 222 Y2 Geleel A1 yHMdl.

¥dIGL:

\

s2d2 ViIGSeld A2 21d sIH 53 28] © S 48], AR

222 S Vi UissH uRRE[dAI © 31 S50 tester 4SS] 52 9 S A
222 Y2 Vi Acildid 222 SAAI 2Ae ©.

20id: 222 5¥ [4 222 232

uiy 222 5 222 Y2

I [Ro1d 222 (ARl 222 SAUYAI AU

ifid Jissa functionality dcil&id functionalities
Execution @fsdold 222 ¥l execution
Hdoe2 [Rio1d 222 WAgH-2 Batch "2

2?2 5 g2si:
e 222 53 ID: ¥4 identifier (TC_001)
o 222 quld: g 222 s2aMi VHId] 26] ©
e Preconditions: 224 A192sdIRA]
o 232 WIAIdi: UIdi-e2-u21di Ulsl
o Julaid ulReny: 21ulgid ulReim
o diadlds uReny: »1adis- s2d ulkeiy

e [2ald: Pass/Fail/Blocked
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Gelsrel 222 5A:

222 5y ID: TC_LOGIN 001

del4: M credentials ¥1d Y32 diRi4 UsiAg
Preconditions: [JeHHi Y32 isiG=2 HRdcHi &
22 Yaldi:

1. difi4 Uy uz navigate s?l

2. MR username £lUd S2I

3. HIRI password £luid S2l

4. Login oi2d (5ds s?i

ulgid ulReiM: Y32 dashboard UR redirect i
dirdlds uReiy: [Execution €2fHI4 0idl]
eifd: [Pass/Fail]

222 Y2 Gelerer:
o dibid 222 J2: ci8ll difbid-2ici(dd 222 s 2HId &
o TC_LOGIN_001: Hi=4 dif3i
o TC_LOGIN_002: 44|~ username
o TC_LOGIN_003: A4I= password
o TC_LOGIN_004: viid] fields

43 gls: "Cases Test Functions, Suites Group Cases" - clsdold [d 2aue 2iciel.

yed 5(c OR) [7 2jel]
Gds ciisd 2[2291 u2 35l Hig duil.

¥YAdIGL:

6ds 6iisy Testing A Ais2dR testing Ugld © ¥ 21id[Rs sis 2251241 sii4 [dA1 functionality -l duid 52 ©, input-

output dd- 44 requirement compliance Uz €4 Sfud s2 ©.

26id: 6ds Glisa Testing ds-lsi

dsls qeid

Equivalence Partitioning Inputs 4 2Msel gHi [Aaiif¥d s2al
Boundary Value Analysis Edge values ¥4 boundaries 222 s2di
Decision Table Testing Conditions I combinations 222 s2d
State Transition Testing State GidId] 222 s2dl

Use Case Testing Y52 scenarios 222 s2dl

6ds clisa Testing ulsa:
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Testing ds-lsi auedl:
Equivalence Partitioning:
e Input domain 4 ¥4s&l data A1 92iHi [AaiifFd 52 &
e £25 partition Hiell vis 222 S a4 class A uld[fdd 2410 ©
e Coverage ¥10dd] duid 222 S 2ivl g21s ©
o GeleRel: GHR input (0-17: Hiciifdol1, 18-65: Yud, 65+: dlws)

Boundary Value Analysis:

AEAY

e Equivalence partitions Hl boundaries u2 values 222 s2 &
o Edge cases U2 &I S[ud s2 © Ui AIHI=I d el A1Y &
e Minimum, maximum, 344 boundaries -l Ae/cHeIR 222 52 ©
e Gelerel: Range 1-100 Hi2, 222: 0, 1, 2, 99, 100, 101
Decision Table Testing:

o %[2d [6i23421 rules 4 tabular format Hi 2% 52 ©
e Conditions 44 actions 1 6igll 2154 combinations €21id &
e [Gis4 logic scenarios 1 2iyel coverage 4 f4[2id 52 ©

o Ads AHid(sal s2dl conditions g1l [[z2xd HI12 Guiail
State Transition Testing:

e [J22H gd4 states 4 transitions d3ls model s2 &
o Y| A4 WHHI-I state HeAIU] 222 S2 &
e [JzeH state transitions 219 2ld handle s2 © d usia ©

e GeleRel: Order states (Pending — Processing — Shipped — Delivered)

Use Case Testing:

e Y332 scenarios ¥4 use cases U2 AHigilRd
o 2ypl [Gis4at workflows end-to-end 222 s2 &
o Y252 Y[gd i dixd[ds-%21d-1 GUIdI YR €I Sfad 52 &

e [3keM Y2 requirements Yzl s2 © d validate s2 ©
6ds Giisd Testing 2d?i:
¢ Unit Testing: caifsd>id component functionality

e |Integration Testing: Component interaction testing

e System Testing: 2iypl [Ri2eH functionality
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Acceptance Testing: 2 requirement validation

SIAEIAIL:

Yas2 ulRviga: End-user gfRsiviell 222 s2 &
sis glid-l %32 4él: Testers 4 programming skills 1 %32 el
[Fwa Testing: sis implementation glI Uaifdd il

widfais Testing: Requirements specification 12 213 s3] 2IsI)

SIRGIAEIAI:

uailEd Coverage: ¥idRRs logic cjai ysl 25 &
UsRIGH: ¢iell 2153 inputs AHinuig Yesd

UIgeas Testing: 222 scenarios duplicate ag 215 &
¥ig Testing: Aiss2 sis &idiid target s3) 2isig el

HIRI Inputs: a1 Alu2l4d conditions 222 s2dl
M1 Inputs: Error handling &HdIAl 222 s2d|

Edge Cases: Boundary conditions 1 limits 222 s2d|

Stress Inputs: ¥iid conditions ¢s0 [JaeH 222 sadl

¢ds clis [4 wig2 disy -l

6ds GlisA: ¢ilgl ddH, specification-11¢i1Rd
w192 HISA: VHidRs RSUR, sis-u14IRd
3 GlIsA: 6id (eI il

yes: 2iyef testing 112 6id %32l

43 gls: "Black Box Behavior Based" - Aid[Rs sii4 [d-1 aiigl functionality u2 €.
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