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CHAPTER 01
FUNDAMENTALS OF SOFTWARE ENGINEERING

SOFTWARE ENGINEERING (HT¥ed3R Sslifaraien): -

HIFCA SN TAIRT 3UGNTRT (User) hT SR T TARAVOT Y 38 ITTER HIFCAAR Al 3118
(Design), faerra (Development), #T3] (Deployment) 3iX 3sTehT GRI&TUT (Testing) ahiet <l SshaT § ST Samfaar
HTST3T (Programming Languages) o 393197 & fohaT SITdT & | ATFed IR ol T Ueh Step by Step I&d gl
Tor# fohell Secgex e, TSda fSarsad qur fafies Tcolteheret W & fav fT ArredaR &1 fATor
foram ST &1 TE v favcAfes T g1 & e divred R fafdesT oRot 8 §1d gu fae i o s &

SOFTWARE (HT¥edR): -

HIFCdI Teh YT YHITA gl & TSIHA Associated Documents & HT |12 Configuration Data o
Instruction (Commands) $f 1 & ST T Programs &l TEY diieh ¥ 3TRE Fa H A adl & | 37T eUsal H,
Software % Instruction & Hg &I & SIT TR Specific Task T Execute I3t o Tl 99T fohd ST & |

SOFTWARE CHARACTERSTICS (HTFedaR $hisFei®esH): -

WWSoﬁwarea?ﬁHﬁ@HW@ﬁé: -

01. Functionality: foR&T 8 eI & fAsUTE I 8TAAT &1 391 3fT5d 3662T § Hefid Hidr gl

02. Reliability: &Y & a8 RATIAT & ded aifSd HIRISTHAT T YT FA & T HATFedIT I 87T T
Ioor T AT L |

03. Usability: 38 ST T T&faTd T ¢ foh AiFedaR 3T & 3 STAATS [T ST ThaT £

04. Efficiency: He& F8TdY iR Hherel chish & A T T 3TN oA & fIT ATFed I & &7A7 T I
gRTAT gl

05. Maintainability: &Y TftFeaR &t 3T A 3791t HIRIGTHAT S, ST T2 Fl Sgd? ST, AT Error
I GURA & TIT 3 Software System & T fohar ST HeheTT B |

06. Robustness: TTFeaaT H Robustness gl AT foa@d foh @ToFeadaX & Defects 21T Failure & Detect fHar
ST H |

07. Security: HIFEAIX & Security & gleit TRT fSTHA o AFedaR FoquT FR&T o=t g 3N a8 Threats
O Rfara |

08. Flexibility: |IFedaR Flexible gIAT =G T 37U 3R AIFCAI H FS deelld i ¢ dl 98 AT I fohd
ST H |

09. Testability: TTFeaIR ST ETECIT HTHTAT H ST ST Th |

10. Platform independent: @%edaR Platform Independent 81T ATRT 3747 ag ot 8 RTca & Run &
Hh| Software Developers 3THIAT & AT A § A IR & ORI, Teh Platform & g& Platform #
Software Transfer 3T T ¢ |




SOFTWARE APPLICATION (HTFeddR TCailah?re): -

$S HHATT TR & Teellehele] HIFCII: -

1. Productivity Software: SrsfeFefadl Hitredar, Tore# iR T Yord & GaRT 3TN fohT Silel aTel
T8 AR, Tsefe 3R oo anfae €

2. Presentation Software: IMheh T3S & fIT IMfthery Ao d AT |

3. Security Software: e FoECH & TIT Anti-Virus Software 3{R Firewall S Security HIFeaal |

4. Enterprise Site License: Teh ScIUTBSIH ISHH, 3ITel[HAcs AISC ST FI g g olfhe Jg hddl U
R TSieheT SlhereT deh AT LT &1

5. Open Source Software: 39T HIH AIFCAA, HF HIFCAAX MSAH o Y 377 &, ST Joid &l FIFedIT
FI ARIHS H AR RFSEEege #1 31RHR var= aarg |

6. GNU — General Public License: Ig Ueh fafIse JehR &T oIis 84 & i foh efoeh AT f¥:3fe<h 81 Hehdl §, olfehat
T AIFCAAT I 3eTehT STOT o TR ASIHIS T el 6|

7. Shareware: Shareware Teh SHIIRISC TFEAIX § S ST3AAS el o forw T &, SfereT sTepr 3gAter vy
e & fafacs gar gl

8. Customer Relationship Management (CRM): CRM JTFedaRX T 3UAN4T Toshr 3R Tar & & g1t T2t
H MG o ATY SIUTSH TIIsrie H T T & |

9. Educational Software: & T Content U&lel T & ToTdeh! ST Student T Teachers T Education #
g gl

10. Media Development Software: 3§ AIFCdIX Seldeiieleh HITSAT STeixe adT [affiest Hifsar o e &= &
fore foram ST 21

SOFTWARE ENGINEERING APPROACH:
ferdl A o TAHTOT & ToIT AFeda SlfiaRar 7 &l TehR & THra g -
1. LAYERED TECHNOLOGY OF SOFTWARE ENGINEERING.

2. GENERIC VIEW OF SOFTWARE ENGINEERING.

1. LAYERED TECHNOLOGY: - BiFeadR SolllaRAT & oIS SFaileiioll IR T0T 7 8d 1

a. Quality Focus

Tools

b. Process
c. Methods
d. Tools

a. Quality Focus: I Software Engineering &l T HgcaqoT Layer g1 gfeiar & IS 8T Product # Quality
I ST 8IAT &1 TIAAT 3787 Product ST Quality 81T 3T & SITET User &l 9HE, 31TTAT | SEHITAIT ST
Product ST SITdT & T&4 Ugel Quality 3T TITeT IW@T ST ¢ | 3 Layer & Software Development T
Bedrock T &gT STaT §1 Quality Focus & 37eT #T sg AR Parameters &l @ SITAT & |




Degree Of Goodness: Jg parameter d& &IT g T software & quality fohceT TET 3iR IT& user &r
fehraT gHe 31mueT|

Correctness: $H H Ig YT SIaTAT STl & T Software T T E Herdie, & ST 17 AT & 97 &1 T@T
€ T TET| 3PN 8T &Y T@T & df T T T § 3R 38 0 e fonar 31 v & A of g far
AT E |

Maintainability: Ig Parameter & 5 Ig IdT doldl ¢ I Ueh IR Software Develop glel & &1G 39
Maintain sh3TT fohdlsIT 3TTHTST 81T & | Teh Software &T Maintenance fSiaaT Ig<T 81T & 39 Software
T Quality 3T §¢ ST & |

Usability: Ig Hed HgcaquT Parameter &, &1 sl Software aTg Toicielr 8T 3r<eT &1 olfehe 310
3T THTAT A STEAHT TeT TohdT ST FehdT & df 39 Software 3T IS Value & 78T I&aT &1 User
SATGTAR 39 Product T 9HG hd & 1oTd TATAT & 3917 fohaT ST FhdT & |

Process: 38 Layer # Teh Software &l SeTTel & foIT 37eT3T 3{eldT dlieh & HaTel TOT SITcll & | SHA §H 3T
3T $TST & HHSTET dl "What & How Questions” | Teh HTYROT Product §eiTel & Ugel 37 g IR Harel
T3 81d &1 31 &Y Product 3iX Software "Sh& &hTe ShL3M?", "FAT ST HLIM?", "FAT SI1T IR—-T?", "HiT T

Device UX Sh1# FIM?" ST R TdTell Sl ThiAd hich oI Haehl 3aX [olehell ST &

Method: $H Layer 3 Process Layer & HaTeil 3T STaTel &l STl o | T8T 9N &S Parameters &1 3TATT &Hleh
37 gaToll T S1aTd el ST & |

Communication: Method Layer &T TS SI& Parameter Communication &1 SH&I AT g ol
Customer 3iX Organization & &I Teh Sgcdlel Communication &I<1T AT | 3TH Developers &I I IdT
ToIdT § ehT Customer 78 IIg T Software ST ITgaT ¢

Requirement & Design Model Analysis: Teh TR Customer T Requirements IciT Telel o §1G 3elehl oToTX
H TT & Software T T&T dllch H TAdTeTT IdT & 3R Design 317 3T g gl A1fgT dT T gAR Quality
Focus Layer & ®IX Condition T Satisfy {dT &l |

Use Of Programming Tools: Teh & Requirement & Design Model Analysis glsT & §T¢ 319 g5 I d
AT 81T & T ahieT & Programming Language 3T 39J19T Xeh  Software T ST SITAT 3R it &
Tools T 39T TohdT S|

Testing & Support: Teh SR Software eIt & dTG Testing I ST 37Tl & | I Software Development
oA STl fREAT &1 S Sample STET o ATY Testing F¥el & ST €1 Tl Toldl § T TFEAAT & 37eX
T FIT WIAAT § 3R 308 ST Supports & HAee I T T Siep T SATaT &

d. Tools: Te Software Develop &3t & §HRAT s AR Tools T ST IsdT &, T8 ar Code for@st hfow gy ar
Design &t & foIT & T Testing et o TolT AT fHT Sell FT & TIT &1 A Tools 3TIeRT Software
Development & &RRTsT Teh Environment Y&Te @d g oIl 39l Automated IT T Semi Automate 9 &
HTYH! FeG A g |




2. GENERIC VIEW: - HIFeaeR oiifaaRon & Sieifieh o eefalteiiof dfiel TROTH g1 & |

a.  Definition Phase: - I§ oRR IAredAX AT & faT @oedzR SR "fhd Information &l
Processed &3t & f TR foram Sar §1 38 o= & fRAT Function 31X 383 Desired Performance
T freRoT, AEed & saggr 1 [Fuor g2r R_ffiea g’ & Validation Criteria &7 feioT Har
AT g

b.  Devolopment Phase: - Ig§ iR TIFEAIR HAHAT & faT AiFedWR SolifoaR " YR & 31eT &l
TEFI el e & T faRoT foham SITaT &1 39 oI & IS Function &T Performance, Software
Architechture T faToT T2 WanfHeT ofadst &1 fAuRoT fhar STaT &1

c.  Support Phase: - Ig o AiFedaX ATOT & fIw g arer 9Rad=T uX Error Correction , @deday
T Head, TAT 741 Version & IrFedI} AT & forw fFar Srar gl

SOFTWARE PROCESS MODEL (HTFedaX WH Algel): -
T ATFedIT T 3T el & [T ATFedIX NAY AlSA &l PR F ald & -

1. CLASSICAL MODEL (FTf@d ATSd): -
a. Water Fall Model / Linear Model / Sequential Model / Classical Life Cycle Model.
b. Incremental Model.
2. EVOLUTIONARY MODEL (Faleerr{ #ise): -
a. Spiral Model.
b. Prototype Model.

a. CLASSICAL WATER FALL MODEL (afeX %id Aisa): -

o JMFEAIR SATAINRIT & ToIT Waterfall Model (aTex Widl Hgel) SDLC (FATcH 3acUaic dsh Arsidhe)
T Teh Popular 31X Good Version §1 Waterfall Model (aTex %ieT #ISel) I Linear d4T Sequential ATser 8
e &

o 3O AlSH A fFdT U thal &1 Ueh IR STAYHC T &SI & Al g 31Tel Phase # @Tel ST & 33T
Hol H ST & o1 arqd S Phase H AgT ST Tohdl ¢ | &H 5 AISA # fohdl Phases T Overlap sTgr
F TR B

o dIcIBIct ATSS H, Teh Phase 3T 3T3CYE GAR Phase & TeTT ST T g T il § | Ueh SaelI#ic Phase
oISl cTh Y& e &1 Hehll ST cfeh foh SHeRT TUSeIT el Phase GRT +TeT &1 STl 8 |

o FAOS aleIhicl AlSd H A=A f@d Phases g1a & -

a. Requirement Phase: - Requirement Phase @l Wicl HiSel & a9 Ugell Phase g1 38 %ol &
TFedAX g HRT Fl T & [hY eI=T 37 T & ar 7 Requiredment s&EEHR/End
User & shelere dileh Ueh SIFIHC IR foham Sirar g ?:I‘(»’ﬂﬁrag?rCrucial BT & Fifeh 38 el uT
33Tl Phase 3R 8l &1 T8 ol 36 HROT A N HAZcdqul § 3R §H FHEal HI
Requiredment T &gl g & 9dT 16T gIa ol §H HIFCAAX & AT ol Y& 6T HY Hehal |

b. Design Phase: - Design Phase 38 d2d UX TR &I & Toh TAIFCAIX T AT vl JhR 1|
f3iTseT thaf T FET 3682 WiFedI FAEH T Blueprint TR & § fSE8 fa e aTel Phases T




fRdT IR T IS TEFhd T TTHAT o7 T U3 3R Requirement Phase 3 S 8ff Requirements &
3+TehT Solution f¥epTer TorT ST |

c. Implementation Phase: - 39 %ol & gSaIX, TTFeadIX dAT UTHThAT WATEH T Install AT ST &
AT 3T T35S+ r Implement ToRIT SITAT 8| ST& Ugel ST 3cra¥ f3A18+T &l Implement fovar SiTe
TIFEATT T ST, ST, TUT Debugging TEH F §IehT I[GRAT ST g | dlcy Biel H Tg TG ofedl
THI doh Tolal aTell Phase g1

d. Verification Phase: - 38 %ol H HT¥edIR I Verify Ham SJ1aT & 31X I§ Evaluate foram Sirar & 6 goat
Y Product SATAT &1 39 %ol & affiea yarr it e it ST § T2UT TFedIT & &7 Area & Check
fRT SITAT &1 AT 379K §Ha ATFCATT T 37T g Verify oTeT foham 31 s9# FIS Defect T@ ST &
dl SHAT SEAAT IS FET HI SHTAT Verification 3cdd AgeaquT g Verification &7 Teh Advantage
% & T 5TQ TiFed=R & Fail BlsY T Risk &3 &1 ST &

e. Maintenance Phase: - Ig dlcI®lol sl HH 3iTH Phase §| ST FATEH Feeh AN 1 STl & AT Yo
3R AT HYaAT E Y & & o it Problems 3HH 37Tl § 3eTehl time-to-time gl &Il ISl ¢ |
IR AIFEAAT 1 HHY TR 3T TATel WA AT 38 Maintain T&eT &1 Maintenance Sgelrdll & |

SDLC H die bR & Maintenance &I &:-

I.  Corrective maintenance.
Il.  Adaptive maintenance.
I1l.  Perfective maintenance.

\

\

Fig: Water Fall Model

FoAT A die Bidl ATS & AT -

1. S0 ASTE H T § Igo &1 3T 9 fFder Software Development ATSeT &1

2. SOH Ush GHY Shad Ueh IOT NALS AT ST GohaT

3. 3HA 9T, Action ﬁ?qﬁmmagaac—@rawﬁ Documented g1 g1

4. IE AISH DI Wi H g e A€ A HI AT § AT & Sel ITaRIehcl 1 e & T forar s
e |

5. 3OH YA TR g 37T G § dUT TS F9 IRATNAT 8 8|

FATIAS dieI Bl ATS & gl -




FollT&eh dleY Bic Alsel H WIFCA T TdhTA Teh =T { gAY TROT A S & HIATT §IdT &, Classical
Water Fall Model H Ig HTeT & Tolell ST & Toh SAcTIR GaRT fohdl #T TR0T 7 g Y Error sTer giefT| 31
SHH SIS HY Mechanism, Error Correction & oIt 518! 9Tl Xt & |

3 AlSe H Ig ATl & T AT & fob HECHT T 3 1 HTGTHAT & 380 Wiatare & TR 7 & qu 3R
e AR T ST Hehell B 3T: HECHT T ATl FHI o H1Y Tl 8T thal & U g & d1g
3HA delrd AT f3fthehee giar |

Ig AlST 38 Tl &1 1T Y FABTRE Y ¢ foF o7 =0T 3t TR 81 HahvdT & o1 ool =0T o7 &1
SR

b. PROTOTYPE MODEL (RRIEIET ATSd): -

Prototype Model (FTCIETST HSel) Teh UHT Activity & ToTa# ATFCATT TCellohelsT o Prototypes T fIATOT
fRaT 7T & | T Tgel WIeiersy &I AT fohar STar § iR 39 dictersy oY 3mariRa 377 Product &7
foraToT fohar ST B

dIcThleT HAISeT I HIAAT T gL FA & foIT Prototype Model &Y TarTaT fohaT T &AT| H HISel i
fYATOT q« fohaT SITAT & ST &3 Requirements 3T 37T dig & TdT el aldT & |

S Al 1 WIfdad Ig & 3 38 AlSer S gAY Models & 1 Y FATT H 1T ST HehelT § 3 3ol 817
$H Hisol # Ueh fearehc & & T End Users 3@ Prototype HISeT & HISC 16T & ol G&IRT #14T Prototype
ATSST IATAT STl %%wsvﬂ”@aﬁagﬁﬁwammm%l

Prototype model 3 foe=AToIad %ot 8l &

Requirement Gathering: - Prototype HTScl &l T TgaIT T Requirements 3T Tehixd el 81T &, a4 ar
HECHT I Requirements T FS TR T 76T gIdT offched ST Y3W Requirements ¢ 3ol fa¥dR qde
Define & foram STaT &1

Build Prototype: - $& s # Initial Prototype T fo#ToT fohaT ST €1 $HA $& affish Requirements &I
TETd FoRaT SITAT § T ik $eThd 3TcTet] fohaT STar g

Evaluate Review: - ST&f SEICISY & fAATOT 91 1 ST & @ End Users AT Customer &l 38 wEdd foRar
ST & 3R 398 39 Wieiersy & a1 &7 Feedback foIT SIaT §1 30 Fisses &1 w2191 f@Ted i 3R SR
AT H fFar ST § 3R Melersy & &Y TEsa IRad 81 I ag fhar Srar &

Refine & Improve: - ST§ End Users dT Customer & $higseh folam SITdT & df hisde o ATYR W Wieiersd
@I Improve (SgcR) fohaT STAT B 3R HECHT WEIeST F HJSC 8T ¢ dl Teh o WeIersy &l AT
farar STa & 3R I 9fshar a9 de Teldl Wl § 519 o T HECHAT Sl ATl STORTER WEeSy He!
IEEGH




Gather
Requiremen

Fig: Proto Type Model

Refine Evaluate
Prototype

JIciciSy AiScl AlSe o oIl -

1. 39 AT H End User Y Saerusie & enfAe | &1

2. <Ifeh g Alse ST fohdl STTet arel FAEeH o1 afdhar e AR ¥ § s End User faees &t
AT F FAST I & |

3. Error & YRR %ol 3 &Y Detect T forAT ATAT &

4. HH FHAT H JIAR 8leT & HROT End User T Hhgseh ol S8 Solution ITed & Thd g

5. ETEETU Function T Requirements T 9gTeT ¥ Tehdl & |

m’d’lagcrmamﬁ

1. SR TR AT FT Nelersy [AAToT gl & HROT Complexity 56 ST &1

2. Ideal Werersy & fAATOT 7 gl SR T End Product 3T fH&AT0T 781 81 gar &

3. H‘{#ﬁgﬂagﬁsﬁa?ﬂmemnsumem%*l

c. INCREMENTAL MODEL (gh¥ied Afsd): -
o ShIFCe HAST H Process Adaptability T Customer Satisfaction 9 €37l f&am SATAT £

o Ud & Water Fall Model &I Ja1T HIFCdAR &l Tellad H T SITAT AT| W] 37T & FHT H Software
Development & &I & Customer, TTFedaX H Changes el I HgdT & 57 Changes T Hlal H g ART
Time TUT Money ST & | SshiceT AISel &l FEA: Software Development & el # Changes &=l &

Torw €1 aeTram a7 U7 Fored T Fitred ] Hlsiere &l STodl A G fehal ST e |

o ShiFce AlSeT H Software Product &Y BYE BYE HTAN (Parts) & dic AT ST &1 STH TY Ugel Jad T
Part &1 [asiad forar S1aT § 3R 399 916 393 9387 31 9cdah Incremental Part T Iteration WX A f@d

ThaT SITAT &1 YA Iteration T BIET IWT SATAT & ToTE@H T 3 AT & Manage fhar ST I |
S Alsd & [AFATaTd Phases 81 &: -

a. Requirement Phase: - & %ol & T8¥cH &I Requirements I Tehidd dAT Documented T SITdT &1 I8

ﬁﬁ{ag?rCrucialB’IFIT%BFEﬁﬁEEﬁTWQTWPhase}lTﬂTﬁH@ﬁ%I

b. Design & Developement Phase: - Design Phase 30 d2d 9 3TaRd gl § f& Aireada’ &1 AToT i
TR BT | TS thol ol HET 36T AITedIR [AECH T Blueprint iR el § fora@ i 3= arel
Phases UX foh&lT TR T 15 TEaFehd ST TTHAT T =TT U3 3R Requirement Phase 3 ST T Requirements

& 357eRT Solution fAeRTer foram ST |




c. Testing Phase: - 39 %ol H Ycdah UIE &l ¢ ThaT STAT § 31 Ig Evaluate Ham Sirar § o g4 T@r
Product S=TTT &1 38 et & faffiest wep i 2R¥Ear fir St § TUr TrFedaX & g3 Area 7 Check fam
ST &1 IS BIFCATR T 3THT g ST gl fohdT 3R 3T 15 Defect I§ ST & ol Tg ATFEAIR T
IRUTH ITeld 9&Te §19TT| SHTAIT Verification e Hgcaqul ¢

d. Implementation Phase: - 30 %l H §TSATT, TTFeaIAT AT TColleheled WATEY T Install faam Sirar § a2
e f398sT @I Implement TRaT STAT &1 39 Ugel i scred 3918l I Implement fohar Sme
AP &t TR, FHIFaT, FAT Debugging THEH BT ToNAT I3 |

Build 1
all Design & o Testing > Implementation
Development
Build 2
Requirements Design & U Testin o | Impl i
q t » Dewlog;“em 2 > mplementation
Build N
: Design & L Testin .| Implementation
Develog;:nent G L — -
Incremental Life Cycle Model

SehIHcd AlSol & ol -

1. ST ar Programmers WETHWW%WE@H@WWW%I

2. HH Software Project I SEd A THI H T H fordT ST &l

3. IE FIFeaY Development T g &I areddsh Approach &1

4. 3TH Rules ag?rama’lﬁ%m Documentation 311 #AT & STeX g1aT & |

5. 3HH Planning FT TR 78T I3dT &. 53U 3T & Manage THIT ST AT & |

6. Ig Developers &I Flexibility JeTe T g1

.

Teol AlSd & BlfeT: -

1. I Complex Dependencies &t Handle F&T & 91T &
2.
3.

3HH Formal Documentation 3T F&T ST gotg & Development 3 Confusion g SITT & |

Jg SITETR Customer Representative IR f¥3¥ T&dT & 319X Customer Representative &S aTefd Information
¢ a1 & Y TFedIR ITeid S GehaT &

¥ hdoT Experienced Programmers 8T @IS Decision o Hahd &. T Programmers s 3T Decision & of
qhd gl

g Software Development & [&aTc # Effort T Time Uil STgT o191 ITcT 8|

SPIRAL MODEL (¥9TEe AlSd): -
TSI AISeT Teh TehR T Sequential 3R Prototype HISel & Combination BYdlT & | $eTehT S4TeT &g &9 &
I3 Wotered & forw fohar Sirar &, s iR gefer anfaa gie 81




o U TIAY YR 1 AfATATAT 81T &, Te® U Iteration (Spiral) # TR SATAT § | SART YT I&T BT &, ST&T
3M3CYE o3 HIFCAI T Teh BICT WSS Bl & | ST Teh Hiotere o1 & @ G AgT g1 ST, 7 b gail
Spirals & ToIT AT fafaferdt Fr glgiar ST g |

o TUSTSl AlSH H Tcdsh TSI Teh o[d & HATST BT ¢ 3N &L o 37TsiT 3706l 37erdT Saerqae Hishan
@dargl

. WW@WW%%‘Udgdanm%dsimwmmﬁﬁﬁﬁﬁﬁwmg
3R 38 3T ATFCAIR FoTet & FoIT I Tohd & | olfehed BIC Totehe & folT I AZI 3R 3T FROR gy
AT BT & |

TUeh TSI HIS & A& Phases 810 & -

a. Planning Phase: -Tore fora =iiet & #fY TRl B 8, 3oT T & ST 31eTAA 3R 3¢ Tehdl FohaT ST
¢ ATy &1 S g eATT 3 H1eTh | AT T YeIaledd kel & T Fefet 3R
qaTeITH & ST BT & | ST o T GEATAS bl HASIAT HTTRISHATIN T A FLT &l FoTTeTT |

b. Risk analysis Phase: - T3 STd T 31&IeT ThaT SITdT & 31K Gsnfaa ShT@AT T ggareT et & faIT se7
FITHT §9 76T I & T IR ATEHAT T gga1e &5 STeY & &1, SITEH HH ey I IS T JIstar
FATS AT § 3R 39 3197 w9 fer Srar &, 99 fRHE 7 & SR 811 39 &a1dst T @M ST &, S
et NT@AT 3R ST AT A3 TR IH1U ST B

c. Engineering Phase: - 38 TRUT & &RTeT HT¥CAT T aEAdeh [l 3R q1&qor fhar Sirar g | fifser
€T T SATAT g1 ¥ ARIET RUE 3R gy RaE 5118 S &1

d. Evaluation Phase: - 8 TRUT &l 3TIH TRUT &gl ST & SHH ATeeh HIFCAAN hl Hedlehel Hidm & 3R
379l T fshar 3R 3reTATEsT el i ¢ |

Planning Risk Analysis

Requirement

Gathering ¥ ratotyping

5
N2

Evaluation Engineering
Customer Evaluation Coding, Testing

Fig. - The Spiral Model

TATSIA ATS oh ofldl: -
1. TIFedAT & Fpra &Y gfehar st gy ST B




. 93 Yioiere IT ATFEAIN T Teh TeT dlieh & HHTT ST HhdT ¢ |
. SITEHAT T IR §R FHedTehel Y o 3og e ThdT ST Tehcll |
. TorE & el TRl i 3R [T /AT |

SITET | SATET GIALT3it sl Teh eaiedd olleh & SISl ST g |
. HTFCAIX T TTATOT ST TohaT ST AT g |

o U W N

TSI AlSel o Blfol: -

1. ST HASH o oI AFCATI hI [AHATT HEIT & ThclT g |

2. SNTEHA fALHYUT & T 3rcafte fafse faQiwaAar i smaezerar gsal|
3. Yioiere T Theldl ST faelvoT TRUT R 3T oR Tl gl

4. BIE Yroige & foIT I 37T FHIH 6T T & |
5
6

. e faffie & agd 5 oot B
. ST Sgd 96 STl ¢ Ffh gHH drer 7 off F$ w7 3T S ¢




UNIT 02
SOFTWARE ENGINEERING PRACTIES &
REQUIREMENT ANALYSIS

Requirement Engineering Process Or Task (REP or RET): -
9 fhdl ot @ared H, Ycde T 3cUiG (Product) IT A4T (Service) I cFadATd (Business) @l

3TAYThdT & Sdld (Response) H oIl ST gl dd o0 3cdiG (Product) 3T HAT (Service) & fashra
(Development) T T 3R TATYT T Flat & §1¢ 3T 3Ta2T 3c91S (Required Product) 3R 31fae 3curg
(Final Product) & &Ter 3 &THhT 37X 81 ThdT g |
TSI H 37 HTATHT T §9a1 o ToIw TohelT $iY IRIISTT & IRTAS TR0 & T dhigd (Focused) 3R
A& (Detailed) TARIHAT & fa2eIVOT dhr HTGRThcT &1 AT ishaT T & Requirment Engineering
Process (XTFaRae SollfagRer 918A ) AT Requirement Engineering Task fFataie golifaaRer e ) Fgd ¢l
Requirment Engineering Process TR TR0T & TohdT SATAT 8 -
1. Feasibility Study (Frfarfaforér Tea)
2. Requirement Elicitation and Analysis TFat#ie Tfaf@ices Us
TATTI )
3. Software Requirement Specification (HT¥cadIRX IFAFHT
A fthahere)
4. Software Requirement Validation (FFedax YfFadic
afersere)

Requirement Engineering Process

1. Feasibility Study (Rrfaifafard) Ted): - fordt off eea Fr awerar & forw Reea &1 &7e7ar r awligror

YT Feasibility Study &gelTdll §1 Feasibility Study T HE&T 3ecT I5 AR #tar § & Beea

faeRf8d ST Financially G241 Technically & & H3IJ & AT w181 | $HT 3662 Problem T Solve FI&AT gl

grar & Sfca g AUTRT a1 & T Uleatd T Solve foram ST GoraT § IT 1871 393 RATeH 7 31 arell it
feaardl @ Analyze fRaT ST 8, 383 faEeH T ST &l 9Te1s qdeh Sifan rar & 3R 78 et faman

ST & T Aed = A fd & & 59 TR & gohelar aril ST Tehd! §1 Feasibility Study f@efaf@d 03

YhR I gldl g -

e Technical Feasibility: -3 Feasibility 7 f&¥es &T 2fFaeher sidl o1 AuTRa forar sirar &1 sa g8 2@
1T § TR S geariad [&¥ed § 396 fow St cFrdliol aifgu ag 39eley gl adT 38 caFiralis al
BTcH 7 fT bR Integrate fohaT ST | 1Y CaraATelioll 3 3TeT aTell T3 YehR T Complexities T Handle
el o foIT dhellehl T § T&TH TFHUC hl T ST gl & |

e Operational Feasibility: - & Feasibility & Ig uiRa frar Sirar § & v wearfaa Rees Fa 9aR
Problems & Solve 3T 2T FAEcH & T ThR & Scolrd 37 &2 SHH I ST ST ¢ o o {EeA &
T a8 Yo o ToIT oI & AT ST TUT AT Tg JTH & STl bl G hlel H HETH § AT 18T |

e Economical Feasibility: - 3 Feasibility & Ig TR forar Sirar & for S weaifaa @es § 3T fhdar
QT T JAT 39 fhd=AT Benefit fART? Economic Feasibility @t Cost Benefit Analysis 87 #gd &1




2.

Requirement Analysis Or Elicitation: -

Elicitation @T 31] Collect ST &IAT & 31X Requirement Elicitation @T Fdeld Requirement 3T Collect
T 81T &1 Requirement Elicitation Tar 38T A & fS9# IFedaT & Requirements &1 Collect
#al o ToIT Customers, Stoke Holders a2 End Users & IT Interact foRam SITAT &1 Requirement
Elicitation 3T &3 w3 Requirement Gathering 3 Fgd g

T 8 Software T §1TeT & ToIT ST 9gel Requirements T STeTel T HHST ahT TARISAT 8lal &
3R g7 T3 Requirements T Collect T & ToIT Tk Medium (FTETH) Fr HTGRISAT &Il § o
Software & Related T3 31Ta2Th STARRT &I Collect I &1 A Medium Stock-Holder 3T End-User
Bl gl

go1 End-User T Stock-Holder gaRT & 3T Requirement &1 Collect e Software S=ITaIT ST g
Software Development Process T el g1 GehaT § JI9 Customer 31T Developer & ST GHTTATT
Partnership 8Tl Requirement Elicitation Technique T E®eldr Customer, Developer, User 3{IX Analyst
o GHSIERI o 3UX Depend AT & |

Requirement Elicitation Methods Or Communication Methods: -

Requwement Elicitation & faF=ifafl@d alie g: -

Interview: — Interview Method & aRT Jg HHSIT SATdT & o Software & Customer T &1 3FHIS 81 39
Method # End-User 3{X Stock-Holder & Interview forT SITaT &1 I8 Interview Software T SIIEE! & Base
9 fordm S1ar § 31K Software & G&aad @Y Requirements T Collect A &1 STH Tgel User I Interview
fORIT ST § 3" ST Stock-Holder ¥ foram Srar g1

i. Scenario: - Scenario T Step by Step Process &IdT & Scenario 3T Hdeld Steps T Series &IdiT &1 Scenario &

IE QT ST & fob Toher T &7 31X favcTatt Input 3T Requirement gTa1T | SH User T STl & 38R Step
by Step Information IT Requirement T Collect fHaT ST &1

Questionnaire: - Questionnaire T & @& Requirement Collect T &T HEH 3BT Method &1 SHH FHH
TAY 3N A Cost H AT { FFTUT HgeaquT Information T Collect Fd &1 $H Method :ﬁruasag?r
ST Problem Y & o7 @ 370197 370197 Information S § FAiTeh TeehT 3To19T 3To19T Field BiaT &1 T 3791
3191 Department &T 9T Knowledge &d & 3K @8 Information &T Collect <& Arrange faam Sirar €1 g
Y Information TEY & Tg T™U Ael aldT & | ST Information TET 81T & 3TehT Use fhar g1

. On Side Observation: — f&T Company IT Organization ST&T Software & Develop faT ST 38T § T8T SER

Information Collect &I On Side Observation SgaTaT g1

Prototype: — for&T 8ff Software @T §=TTet & foIT Use 3 31TeY aTel Component & aR & §H IS STTeThil gl
gl &1 SHTIT 38 Component & SR 3 AT Information Collect & & feIT Prototype Model &T Use férar
ST g |

Problem Arises During Requirement Gathering (Requirement I Collect &Y H 31T dTell Q2=

Problem of Scope: - ST& Software =T {& &I & dl 39T Boundary IT Scope Fix &I Mention T SATAT &1
Ush Software T Fix Boundary 3T Scope § IT gl 38 Mention TohaT SITdT §1 Teh Software T Boundary Fix




gloir arfew| Ife Software Fr Boundary 3T Scope Fix sTarl 8ldT & df Problem Create & STdT & | 3GT80T &
fIT: - Software STt & T Cost @ Budget Thd=T 8191, Developer T Salary fhdsir 81917 I§ & Mention
T Srar &1

ii. Problem of Understanding: — Software & Hefere @8t Modules & SR # QI SATeTehAY glell TIfET ofef

Software & AT Information Collect X Thd gl AT Software & T Modules T 3T T THST el
qTaar ar Information 3 Collect sT&T X Thd |

Problem of Volatility (3FARM): - Environment 2T User & SIRA fAel SIeTepRY Fix =T8T g1t &1 fonat off
Software T STl o TolT 3T Scope Fix gl=TT ATf@T IfE Scope Change 19T dT Information Collect =T8T &%
qTaeT |

. Problem of Communication: - IJg EI§FT & &3T Issue § SHAA Miscommunication, Language Barries, 3reld

Assumption 3T 31T &1 379 &3 User &l HHST &1 oTgT UT I foh @Y FgelT T a8 a’ragag?raé’rw
T ST &

SRS (Software Requirement Specification) (ATFedaR ReFar#ie Tafafthdere): -
Software Requirement Specification @8 fehell fATeH AT AIFCAT TCRlleheleT I STl T Teh [

STeFgHe IT faaRoT g1 & | 3121 gaX Arscl # &g l, “SRS Teh SIFIHC 8T & il foh Ig Describe AT & o
TTFea? & Features T 13T JAUT 3THT Behaviour &7 19T 98 fohd YehR 9IhI |

SRS T BIRIET I8 & f 3T Developers & AFedR I [AwfAd et H FF THAT dAT AgAd oTaTdl

¢ ISRS HIFEAT & Layout 3T g Bl & [oTaeh! FoiX HATET & HehlT & oTUT W HehlT & &1 I (SRS) IHeHT
ST & RIS & &7 § AT AT

Characteristics of SRS (fFA2I9dT0):- SRS &I [FAVaw Ae=Ae@a g:-

1. Complete (HYUY): - SRS S & a8 HYUT Il MY AT i 8T Hireda I T & a8 | SRS H

Sl &d gla A1

Correct (37Ad): - T Correct 1T ATTRT 37T SIT HECH T ST & 3 6 U glolT AT

Clear (TISC): - Ig TASC BloTT AMRT| AFEATX FI AT I TISe F & Ffota (Declared) g
By

Accurate (TRRIGE): - A Accuracy glell dT8T| 319 I & Accurate =TgT 81T Al HIFCdIR T TAATOT
STET g1 HehaT|

Consistent (fAReR): - SEHT YTATT F AT 3T deh Consistent (fFReR) BT =BT T ad foh Ior mare
O RearR#cT = @HeT Th| 317 Consistency Tt 9red &1 ST Tehdl! § ST & RFdIATH & ALT FIg
TSI =T &1

Verifiable (FeaT9eiiy): - I§ Verifiable (FedTdeT JA19Y) gl AT@T| ST Experts AT Testers 8l § 3e1eh
GdRT Requirements 3T Verify forar ST g |

Modifiable (TR@c): - SRS T it STeFIHAC GIel & IHA Specify T I AR ReFaRRFATH AMSHS el
17 giolt Ifgd | TE Aol 8 Tehell & 519 SRS T TR Tclfolcl &1 |




8. Traceable: - Ig Traceable gl=TT dATGT 37UTA SHH Ucdeh Requirement 37131 376197 YehR A Identify gl
AMGT| A Requirement T 379aiT 376197 Ueh Ug AT &leil AR T|

9. Testable (IRE&TUT I9F): - TG Testable BT AIRT AT 38 fhdl Y R & TC A & 19T gl
Uy

10. Unambigous (3fATA): - T8 shael d& Unambigous & ThdT & STd T3 Requirement 3T shael Teh & 3712
gT'| 3747 hdel U €T Interpretation (SITEAT) &l

4. Software Requirement Validation (HT¥eddR IFatAe afasee): -

Software Designing 3 Development & fhdT 8 cRg &7 @IS Problem =T 3 3&fAT Requirement
Validation T Use TRaT SITAT §1 Software T §1Tel o folT ST Requirements Teh{3d T STAT & 3¢ Analyze
TR STAT & ToF a8 Requirements AR Software STt o folT T&T & AT 8T 94T Software Development & forw
it T Process T YATIT fohaT ST 38 8 Analyze XA £

Requirements 31X Process @I Analyze &1 & dI¢ Ush SRS (Software Requirement Specification) ST
ST 81 SRS STt & e, TE FATET hiall ST 81T & foh SRS & IS $f Error w761 & 3R & Specify foham
ST & T User & Requirements Correct g1

SRS & SITGTIR Errors Present I g1 T & Error Development Process & dT¢, AT T User &I Software
Deliver e & §T¢ Detect g ar Software & Cost T 378X 93T g1 AT SRS & Software Designing 3
Development & gt Error Detect Y ofelT R8T Requirement & T&EafAT fidelr &Y qeme g1 & 37 aef
&I Check & & foIT Requirement Validation TR fRaT STAT &

SRS # ST 3 Ambiguity, Data Redundancy, Error / Bug T Problem g 3& Software Development & dgel
Solve X =TT ATRT| SEH AN Requirements ST & a8 Error Free I8 & 31X Software 3T 31<e8T Quality T
ST § | T8 Requirement Validation & forw dis Inputs 813 & —

Requirements documents \

) list of problems

organizational knowledge

¥ agreed actions
organizational standards

i. Requirement Documents: - Organization & Standard & 3{eT@R Requirement Document ¥ Formulated 3{k
Organized T TTTgT| & Organization T 39T 3TeTdT 37eleT Standard &IAT & AT Organization &
Standard & 3{eTE@R & Requirement Document &Y Si=IT=AT =RV

ii. Organizational Knowledge: — Organizational Knowledge 3T ¥14T Organization & §X H q;i’r ST Wt
% oIT, Software Development T Process 81 & TeT T&T ¢ T sTal T System I Requirements @l STTelet
& fore fRar ST B

iii. Organizational Standards: - Organizational Standards # && Organization & T Rules, Regulations TT
Limits IaT gl=i I8 f38 Follow & System Develop X |




JgT Requirement Validation & &I Output 81 &: —

i. List of Problem: - List of Problems 3 3«7 &¥HT Problems & List gldr & [olee Requirement Document &
Discover ferar 2|

ii. Agreed Action: — Problem List & fSia=ir #ff Problems 8T & 357! Solve F¥ar & foIT ST Action 9TwhTe
gYcir & 3Tt Agreed Action  Display fRaT SiTaT &1

Problem Aries During Requirement Validation (Requirement Validation & 37Tet arell 9Renfaian): -

Data Redundancey / Repetition.
Accuracy.

Timeliness.

Error / Bug.

Ambiguity.

Requirements Validation Tools & Technique: - Requirement Validation & & Tools T Techniques 8T &

SeTehT TTaT 3ehol 81T fohdT ST HehelT & T THT g@X Techniques & AT &Y fohaT ST Hehell §. SeoTehT ST X

TIFEAAT T AT T TFEAAX & Parts Y Check et & ToIw forar Sar g %S Tools And Techniques =1 few
e Test CASE Gerneration.

e Automated Consistency Analysis.
e Prototyping.

SYSTEM ANALYSIS MODELING (Re# vafaf@s Arsfaer): -

System Ananlysis Modeling @I System Model 8 Sgd g1 System Modeling Teh Process g1 Ig I&d
Teh System & HYUT Structure &1 Develop YT &1 TE SIAH System & Astract Model @l Develop T &,
$HH Tcdeh Model FAEEH & Teh 3elaT-37elaT View T Perspective T Y& #d & |

System Modeling & a5t d Models TfFaAferd g1 & 31470 I8 #5 IR Model & AR §17 &IdT ¢
System Model & foidet $f Models 81 § 3¢ Graphical Way (/3T & ) 3 Represent 3T STaT 1897 foadt
#T System & HYUT Model AT Structure T Represent &s1 & folT Graphical Structure IT Graphical Notation T
SR Y &

System Modeling STt & a8 f&TcH TAUT Al $T Functionality 3T Analysis e HHST 3 Heg T g |
ST f& Customer & AT Communicate & o TIT 99T foham ST £
Types of System Analysis Models (RITEH ATST & THR): -

System Models o g 9o & fSI&a $& Models =T Describe fhd aTT & -

i. Data model.
ii. Function Model.
iii. Behavioral model.

. DATA MODEL (STeT AtEd): —

Data Model # §# Jg Represent shid & foh §HRT Data & Teh Module & g&X Module # Move Y T8T
&1 Data modeling, System model T Teh YehR g | Data Model # Input, Output 3iX Processing Data & Flow &l
Graphical Notation % &aRT Represent faT ST &1 38 E-R Modeling IT E-R Notation ¥ gd &1




T Data Model & Show &dT § & f&&Y Database & faffeT Entities fvg TR & 39T & Internally

Related &1 Tah Data Model 35T Attributes T Show &dT &, Sir fardT Data Entity &T Describe &¥d § |

Data o Flow & ToIT Notation 3T f#esT — T YR (Data Flow Notation) —

e Rectangle Shape: — S8 Shape T Use TohdT 8T System o External Entities @T Represent el & TolT i g |

e Data Store: — & Shape T Use Data Base & &3 YR & Information IT Data 3l Store el & forw fomar
ST gl

e Data Process / Circle: — 38 Shape T Use 38 Notation & fdr 8T Information IT Data & Processing & folw
o ST & |

e Diamond Shape / Decision Making Digram: — S8 Shape T Use Entity o &< Relationship T Represent
et & T v Sar g

e Arrow: — 3H Shape T 99T Left to Right , Right to Left , Top to Bottom or Bottom to Top 3T &
Movement 3T Represent st & forw fovam STaT 81

Perception (SCHEMA\) of Data Model: —
Data Model ﬁwwﬁ%%aﬁzﬁﬁww Perception &: —

a. Physical Perception — sﬂﬁ Database Schema Ig Create 31X Check &¥aT & fa HRT Database Schema
TS g @ A Related &

b. Conceptual Perception — 38 Logical Perception 8T &d &1 SHH I ¢Wd & Tob GHRT Data sl Insert
Delete 3{iT Update 8T I&T &

c. External Perception — 38 End User Perception 3 $gd &1 ST I8 ¢W@d ¢ 1o 8HRT Data & 3R fore
Environment 3 Processing < {&T & |

Birthdates

_—

- o~

B ame &

First Last
g b ]
-

— — —
Persolnn

S

ER Model & I3 -

a. ER Modelag?ré‘rwm%l

b. FH ATS T SIIAH & & H Y& T ST § | fHTEE 5 3Tl & FAST 9T B
c

d

. 3HH Data Manipulation &l 81T &1
. 3T 33187 High Level ST a1T &

ii.  FUNCTIONAL MODEL (%&eIde ATsd): -
Functional Model Teh System Model 3T JehX g | TSI Object T T19T ieh T3 Real World Problems
T Solve faT SATAT §1 Function Model ST & @& Object dAT Classes & HET Association @I System T




Describe &IdT &1 Function Model 3 Classes &T 91T Data Information & 3{¥ 3s7ah Associated Function &t
Bind S & T A B

$HH $© Basic STdl @I Decide T ST §1dT § S Cost 3R Time| g Ig 81 Decide fohaT ST &
o T@TcH & Fa1 FAT Functionality 3Teleil § AT SHH Jg ST SITdT & o Teh Particular Element &I hat
Displayed HIAT g |

Data Processing Model — Data Processing Model f8&cH & Data & Flow &I Describe &dT g1 & Data &
Flow T Describe &%el & felT DFD & Use &l & | DFD T 9T =13 Data Flow Digram & |
e DFD T Graphical Notation & foi&ehT Use System 3 Data & Flow &I Represent #et & TolT fohar SITar
el
« Data Flow Diagram (DFD) & foT g5 & Guide Lines &7 19T X ehel & | A Guide Lines f=TTe[aR
g
e Tah DFD A Show &{aT g fa Data &1 shisT Use T Handle &Y I&T & |
e T DFD & Show T & foh Business Related Data & fohd g & d foheT ATEIAT (People Inquiry etc.)
I Collect AT AT &
e T DFD Data WX Perform gle¥ aTel 3¢T Operations I Show &l §, ST Data &1 Ueh &9 & GEY &7 H
Transform d & |

Payment

Sales invoice

Sales order

E— Order Management
System

Quotation

DFD &I YR & &Il g -
a. Logical DFD: - Logical DFD faoiata ufdefad X dhfegd 384T § 3147 I8 fR@Tea & 31 & Fall aar
faEeH & NaH Wahlegd W@t |
b. Physical DFD: - TfSiehel DFD 38 &Td W hiegd J&dT ¢ [ aredd H 3¢l Fell [ATeH H fhd IR
Implement (Ta1{=ad) S
DFD # foiet I 7y &aleied 8ld 8: -
a. Entities: - 3¢T & Source dYUT Destination @l Entities Sgd &, Entities @1 Rectangle (31Id) & gaRl
eI R SATaT B
b. Data Flow: - Ig 3T & Movement (3TfcT) T fe@TdT 8, 38 Arrow GaRT 9 ieTd foram ST 81
c. Process: - Ig Ueh &I BIdT ¢ Sl Toh FAECH o GaRT fohdT ST &, 34 Circle 3 GaRT Y& 12T fohdT ST
el
d. Data Storage: - V&Y 3T S8 3¢T TER BIAT & STeT TERST Fgalldl & , ST Open Rectangle (Tt 31Tq)
% AT e Rd fohar Sar g




ii. BEHAVIORAL MODEL (fagfaeR #itsa): -

Behavioral Model TEECH #Hisel &l Teh YehR | Behavioral Model T 91T fRaT T System & Heof
Behavior &I Describe &=l & AT fhaT ST &1 39 Model # 5 U State & gAY State e Data Flow T
Describe & g 3R 9T & Execution & GIRTeT State & Changes T 3T Describe 3 g1 fhdT 8 System &
Behavior & Describe F3aY o foIT [ faf@a Models &T Use fRam SATaT & —

Data Flow 38 STd @Y Show F¥dT & T &Y Organization & Data & 6T YR & Handle 3T ST &,
Data T &gl Store foram STaT § 31 Data & AT AT Processing T ST §1 STafa Data Modal Data T Internal
STl ! YT Data o & ahT 3T9HT Relationships & 81T 38 ST T 9XaTg fhT Represent el 3T HIH Hcl
&, [ Data T i Handle &1 T&T & 31X Data & AT favd YR Fr Processing &t Apply 2T ST @ 8|

State Machine Model: — State Machine Model TRET 8 System & Behavior T Describe #dT &1 IJ§
External 3{X Internal Events & foIT Response &dT &1 State Machine Model, f&%e3 State ST Node & &9 & 3iRX
Event T Arcs & &9 & Describe ¥l g | 579 Tsh Event Occur g1clT & e System Ueh State & g8 State & Move
AT G

Finite Automata: - Finite Automata, Patterns I Recognize a1 & ToIT Teh Tl #ALMT &1 Finite
Automata 3T States Machine 3T Finite State Machines (FSM) 8T gd g1 Finite Automata Teh IIfOTHIT AlS &
TSraehT SeT Shegex N1amms 2T ShAseH difore afdhel &l fSarget adet # forar rar g

Finite Automata &I YR & 8d & -

e Deterministic Finite Automata (DFA) Teh DFA H, Teh fa?I¥ Input Character & folT Machine shdef Teh State
H ST gl

e Non Deterministic Finite Automata (NDFA) & NFA &gd &1 NDFA & fhdT T 32 Input & Torw, #2fieT
oY #Y State 7 Move g1 ehdl 21
> UcA% DFA, NFA gIdT § W Ucdsh NFA, DFA gt 81T 8|
> DFA dYT NFA gIsl & 9Ii HHT Power 81T g | Ycdsh NFA Teh DFA H Translate g1 HehdT 8 |
> DFA@UTNFA # 9gd 9IX Final States & ehd ¢
> DFA T 91T Compiler 3 Lexical Analysis & forT fhar STar g




UNIT 04
SOFTWARE TESTING

SOFTWARE TESTING (HiFeasR feear): -

IoIH T ITARIST & ITHR WFEAIT / FIATH H TIH (Errors) T @lstel T gaga1 T TishadT (Method)
T AIFCIIT ST FHgT AT |

Ts5H SfhaleleT & 31ER (According to Standard Definition): — TTCelehereT & HisfeT 3R 3aed
F31A (Required Conditions) & &1 FSHIAH (Differences) AT &Y (Error) T IdT ¥ 31X 1A ITSTH
& PBIEd ol Hediehel i o foIT AFEAIR T TALETOT el T Uishar, dTfeh GiredaR Sieh & e HT Feh,
I HIFeATX ¢TSI (Software Testing) T SATAT & |

AIFEaIY STEEIT T HTATHS 366, HIFCATX BT 1 ool 8, IR ST o GRIeT AIFeaIT el
g ST g ﬁﬁﬁwﬁﬁmﬂmﬂmgmﬁﬁﬁmm%l S ae arFeaaR fo=r ot
cTehetIehT STE & FATE F { HIH Y Heh | STATHC EH o SaRT AFEIIX IR fHAT ST §, 36 18 IR
TTFEAIR Y ST O & I1H AT AT & | T et aTel Tl T ATFEAI ST gl ST g

IMPORTANCE OF SOFTWARE TESTING (ATFeddy efeear st Araedshdn): -
T FeY o HIRUT FTFedIR STEEIT fhar ST & -

a. HFCIAT H FFeaa Tl Defects TUT Errors &l get & U]

b. HIFCdIR YIS hl FaTTeIcl i GiATRET et o [T

. GiFedIX ST Performance &l F&T & foIT|

Ig ey o & ToIT i iedaX & 1S Fault (relcl) 8T ¥

. TIFCIIT FT Reliability FT s & faw|

Ig GiATad #¥et & fT AFedaT Customer T HTALTHATTHR ST & AT 8T |
. foo=a & 99 5 & fav

@ -~ ® o o

Test Case Design: -

a. I 93 STEEIT AYS (Graph Based Testing Method): - &Y UTollheleT AR & T 3fTeoided &l
TgTeT Y (G& ) Ueh 3ol (IMWh) dAR AT ST §1 6 AMh & 39ANT § 3Ndae Rel=fg &t
TEATET ST & 3R 38T & HTUR TR SEC H8H T T ¢ & Tolv for@r S & |

b. T ATEHeT (el T YaToTART ofamet): - TR ATEHT ([T &I YaTTA SIeT) Ig U g &
AIFCII TEX 3N 38 3e]3d W IR gl &1 oI [oeed 7 v 781 fe@rs e &, a9 sqer
3TN R SATAT & | &Tlifoh I 98 fEeaT Yz & Faft ganfad v & e & Iy e S 1

c. 933 deg UATATEE (Boundary Value Analysis): - 8 S eI FAECH S1337 W thel &1 AT &, 34T
I UT AT35T ool ol STECIT el STl &1 STl ¢ | A133T dog VAT T H 3 JHTehas HAT i dog ad
& S &1 38 Bormset # sree AfFaww, AfaaAn 3oy, srargs/3mscarss a3, RRfted deg 3R T
dog 8T AfAT BIT &




d. T3 grférfaar (Equivalence Partitioning): - TaFaId el ITfeRriaiar, seieh diery eT&eT &l Teh AYS ¢l
S 3ca- [8Eea & gerqe S1A & seT Foidsl # faenfora fohar Sirar 8 3R g1 srer FordsT &
T FAG A IR HAT AT |

SOFTWARE TESTING STRATEGIES (HT¥edax i véeshv): -

T TTFEdIX I T Tl o TIT fhd ST aTel TelTfaier &b ATFeAIR ST Teeoi Fhed &1 T§ H IR
TROTH H TRT ST § il T foe=TeTar 8 -

1. UNIT TESTING (Jfote ef&ear)

2. INTEGRATION TESTING (S¢rarere ¢fEedm)

3. SYSTEM TESTING (R¥ea ¢fEeam)

4. ACCEPTANCE TESTING (Verdeceq cfEedr)

1. UNIT TESTING (Ifare efeem): -
giele ATEET Aiteda ST T Ueh ATer § Toreed AT UCliehelel & Had B¢ H19T (fS7e¢ §H Units

Eh??f%‘) T Test ThaT SITAT & | 3TTHTeT QrsGT H &g ar, “Unit Testingwmm%mﬁmaﬁw
# drs T STTelT 8, T Fedieh ¢ohs l arIeh! & Test farar Srar &1

58 ST T HET 36T g GeATRuc hiall § fob HIFCAAL T Yedeh JieIc &l Source s TET § T
g8 Use TohaT ST Hehell &1 Tgel Adhoc Tools T F&1T Units 3T Test el & foIT fohaT ST AT Wed 3iTotehel
hHIFY (Java ShaFdh, .net ShHTS dAT PHP Sheadh 311e) o wateT foham ST &

gfele ¢Fe Developers & GaRT TR fohdl ST § AT 38 &t o ToIT WHITE BOX TESTING faf&r
T AT TomT STaT § WW@?WQ&W@%W{\%WW%WW Defects &Y
Identify & foram ST B aﬁ%ﬁ%ﬁammméamgﬁa@a%ﬁmem
gl g

gfeie f&ear & fre=ifai@d amer g -
a. U CTEEIT & @RI §H AIFCAAX H Defects dAT Bugs I Early Stages # &1 ¢ o &, a1 3 Defects o
Bugs ﬁ@ma@mmﬁmﬁl

b. IE FEEIT HITSIT T TishaT ol 3N 31T&eh Effective TAT Agile (Peitell) ST il § TS aE 7 AitreadR A
SITET ¥ SITET Features T Add ¥ Iohd g

C. SId §H Ffolc ST oY oId & ol &4 Manual ST &hr HTaRZehaT g A I§ ST &1 38 #iF Manual
?%Tagﬁé‘rm Boring 2T WiTel &

d. & 39 ¢ o @RI AIFea AR & Design T o= Breakﬁ»‘e?r'g"(fsu&w IESIEG EIEEGEEGIRIE R

e. STd §H Ugel &f Bugs I Detect X ofd § dl ST AR Time AT Cost T S9d &1 STl g

f. ug cTECaT 15 I Efficiency T SSIAT & AT SHPI Maintain AT 3T &1 ST 5 |

2. INTEGRATION TESTING (S&1arere efeear): -
Integration Testing ATFeaAR EfEeaT &1 Uep fAfer & S Tey &Y am e & 318 Irred I Units AT Modules &t
Teh |1 Combine f3aT SITAT § AT Uk Hagg # Setehr fear S STl B




59 ST T HEY 3¢?F Integrated Units & HEF Bugs AT Faults T @ISTelT § TUT Units & HE
F, Performance dUT faaT=IAT &1 Identify 1T &1 HTHIAAT Intergation STEEIT &I T Integration
ST o gaRT Perform fhaT SATAT B |

Ig e gfaie ¢f¥ar & a1g T Validation TFEET & ggel &1 STl &1 ST9 Ifeve SR o off STl
& dl Icdeh Unit T Teh-Teh aleh Integrate TohaT SITAT & 3R I8 TohaT a9 deh Teldl & oId deh Toh A1 Units T
Integrate sTaT T fordT STV |

Integration fEET T & Approaches fe=TTaIf@d &:-

a. Top-down Approach
b. Bottom-up Approach
c. Big bang Approach

Hig Bang Integration Testing
Top Down

Module 1 Approach Module Maodule 1

Module & Maodule 2

.
System [

¥ Baotiom Up Muodule 5 Module 3
Approach

Muodule 4

alcan

a. Top-down Approach: - & Integration ¢f&caT 7 Top Level & Integrated Units st T&d Igel Test TohdT ST
& AT 3 91 3T 1 aTer Sub-Units 3T Test faram Srar g1

b. Bottom-up Approach: - & Integration ST H T&H Ugel Bottom Level & Sub-Units @ Test fohaT ST &
AT 38 §Te FR o FHET Units &1 Test fham STar g |

c. Big Bang Approach: - 38 Jeh &l ST&eaT H T3 Units T Teh AT Integrate Y foldT SITAT § 2T S0 §1G
Teh HHE H T &I Test T T AT §1 34 Integration SfEET 3 FrEl Tah Ife &l o« de Integrate 8T
fRaT I FehdT & ST9 e hT |3 Units AR AT &l |

58 ST T Advantage Ig & Toh Ig I¢ e & [T giatmsiei g

s Disadvantage Ig & [ 3T Faults 2T Bugs ﬁ@wa@ﬁgﬁmm%maﬁé Fault fAor ofr
ST & AT Fault & glel 3T & HIROT & Il STl g & Hard ﬁm%amsﬁmﬁagﬁé‘rmw
ST & | 7g SR S§ €1 Risky 8clY & e 30 g1 TeT ciIch | SIFIACRT T fohdT oY $H Failure
glel T WA 9 AT & |

3. SYSTEM TESTING (Res eRea): -
System Testing, Users 31X System Specifications & Teh{3d &I STeT dTell JTARIHATIT & Against Software T
Evaluation (He3TeheT) § | System Testing # Validation 3R Verification enfae gidr & |
a. Software Validation: - Validation Ig SiTeiat &Y GfehaT & T Software User & Requirement &t 9T &l &
I =TT | Tg Software Development Life Cycle @ 3t & fohaT STar g1 Ife Software 35T Requirements &
Match ST & Toraeh folT Ig &= &1 af Ig Validate B |




Validation Testing AT T & T Product Development & dgd User & Requirements o 3eT8R
gl
Validation Testing & W& 3T 30X ST & [ “FIT §H 3T 3cUTE, T fAh AT X Ig &1 S Users T @afr
IR ATIHT T SH Software H T st T Attempts FHIAT & |
Validation User T 3TTaeTehar3ft X SR ST & |

b. Software Verification: - Verification Ig FATRTT FA I Flehar & T T Software Business
Requirements 2T 93T Y T&T &, 3 Proper Specification 31T a{ferr (Methodologies) T dTefel et &
fore faenfara frar sram g
Verification 38 a1 T 30X ST & “FAT g THY T3STS+T Specifications 3T TeleT S¥eh 37 Product T
AT #X I § | Verification Design 31X System Specification 9 shfegd & |
Verification Ensure ®XdT & & Product Design Specification & 3TAR faerfad forar s Wl

Difference Between Verification and Validation ( aRftheheret 31X afersere & &1 37X §)

aRfhehereT & Reg, Aifder AR gederereT S e enfAe gich 8 agl afasee SReed & soleh died
<fEear, arse sierq <REcer 3R 3 sierq efecer anfe giar g

aRfhehereT I FARTA FXar 8 o St Aisere 319 9071 ¢ 81 aF Sk & ol &1 3§ &1, g8l afersereT 3
AT T § Toh ST AIseFe =11 & at Sk =1 § ol T8 |

AR fRehereT 7 Quality Assurance €1 BIcT & ST SeTel dTel ATFEAAT ST SATT hcT L@l § STelTeh AT F
T & BT & S A 1T FLAT & FT Wisare 7ATT TFedIX & T AEH H T 3R 37 &
IAAR AT & |

IR AT F Execution Code T 3TTTHdT AT BIdT & ST dfeISAT H Execution Code FT 3TaeTehdT
gl &

aRfhareret T fshar gaRT A g SETmAT ST § 76 St 3m3eqe fAer § &t aqe & 367 8 ¢ 3R gl
IS I I 9Tl & fob it ST & ST 6T & &Y Yok GaRT AFedaqR of 16T ¢ i w181 |

aRfhehere, afersers & gger Y wfehar gicl & 3R afarsere, aRTheherer & g are i gihar g g
aRfhehereT & g1 Plans, Requirement Specifications, Design Specifications, Code, Test Cases 37Ti¢ #
AT AT ST & 3R AfIS0eT & eNieT I Il 3 & 1 1T §31T e T Heered & full fill FI @8
T 8T |

aRfrareret # e T T hiee AfISAT 7 91T 1T TR T JolelT & HH gleil ¢

aRfareret Teh TR A Aegaret Afeher gich ¢ 3R Al Toh Wianme a&s g 1

4. ACCEPTANCE TESTING (variee=q f¥ean): -
Ty I S yhR A fRI S & -

a. Alpha Testing: - I8 <f&&3T Acceptance STEE3T FT Tk YhR &1 Customers & foIT FiFedIR WsFe Hi
Release &%el & Ugel 3HA HITAT Defects TUT Bugs I Detect el $H ST T HET 3T gicll
€| 3T T T g Developers 3 &aRT Developer Site (ST&T Engineers FTH #Xd &) TR & TRBIH
forar Srar &1




g efEEIT ag &Y ST § I ATFEAW §eTh IR &1 AT & 379K Alpha ef&T & a1e Defects &
HRUT HS Felld A gl & I8 T [T ST &
g STEEaT aT Steps H UT Bl &, T8 TCT A 38 T &Y Developers & GaRT YXHI# Tl ST &
STaIfeh gAY T I Software Quality Assurance (SQA) E1H & g@RT TRl fhaT ST & |
T FECT IR AT R & AT 9 gIell & 372Te] 58 ST 7 FaIT AT HECH F HIS Involvement
TeT 81T &1 g TECaT §HAT Virtual Environment & &1 I ST 81

b. Beta Testing: - Beta Testing &I fa=1faf@d fowgail & MUR & 3T & FHAST Hevdl &1 Jg 871 Th
Acceptance TECIT &I Teh YR & JAT 3H Field STEear 3 Fgd g1 37 f&cr & End Users or
Custmore 3 aRT Real Environment H TR®hIH 3T ST 8|
38 T EH & GaRT IHhIH el fohdT ST 1 Beta SFEEIT T 3627 Users & Perspective & 3T
WX TFeadI H 3UTTAT ST TUT FHEIT i Detect FHIAT § TAT Users T IToTedT Hrsseh ol 9Ted el
g, cllieh AIFCaIT & 313Tel Updated Version H SoT HHAEATIT &1 g ohaT ST Heh | TG ¢TEEAT Real Time
Environment & T ST &1 Alpha &3 & §1¢ Beta ¢fEeaT &1 STAT & 31X Beta ¢T3 & a1 s 3K
cfeCaT AT g 8l

TYPE OF SOFTWARE TESTING (HIFedaY e & Y&R): -
HITFaI TEET & HET T 4 3 G &-

a. soloh S19H ¢fTeaT (Black Box Testing).

b. arse siFd eI (White Box Testing).

C. WRPRHAT FEEIT (Performance Testing).

1. Black Box Testing (Sl ater efeear): -

o ol S STEEIT H FFedIX FATSH I soleh e AT SITdT & | Soleh SieFd &l HAdold STEedT o SN,
GTFeATT ST Sl ATFeAI T HIAAT &l ST & [T TTFEAIT & IS T SATARRY Sl ST oTgT glar|

o ol arrd SfEEIT FT T 365 WidedI HT FAGTHAT T TWAT I §| soieh i FEEaT
3T ATFCAIT STAYHC dSh ATSfohel R ST a8® ATSfohel & SR1A g TAX I fHAT ST &,
S FI-gfeie, SERERIE, TFavcd Us Rarere e

o Soleh Fierg ST Ulshar & e fSeimsaR afes 3R 3a7afdis SaqcH i Aelde oY, FITFedAqR ganT figT
STTeidTer STR(3T3CYC) o 3MUR 9T HIFCIIT hl IEehll IR HRIETHIT Sl RET & |

=AY f&T 91T Errors (FfeaT) o TerT seles serey SREEaT & STl € -
i.  JTeTd HerereT (Incorrect Function).
ii. ST TW (Interface Error).
iii. UFHCoTo STI9y AT 3¢T TeaaR & W (Errors in External Database or Data Structures).
iv. TRBRHAT WX (Performance Errors).
v. SiATITeTgSIe (FiredaR T ) R AR (3id) # denfeiel THEAT (Initialization and

Termination Problems).




Sl S efEeeT & AFATa T 926l & 30 Ui & ToIv fearssr fonar Srar € -

V.

TArFeaIR FATeH Y BarATIET Sl 5T YR ST T &2

FIT ATFeAI TAECH FI HITETHAT TET 82

T AlFedIR [AFeH Fo RIS gaqe & T &Y, TEY T3EYE ol &2

AFedI [HECH & 1A e AT B & S1eT dog X STeT dlegH 47 57

AT I [ATEH & HIILTHIT W 31eT & TATAThF hiTEdeI2lsT T FAT 37T 2?

Black Box Testing Tools (sofeh slerd ¢T3 H 3UANT fohT STt aTel Tod): -

Seleh derg REEH H AT &7 A Reis 3R Coldeh ol &1 3TN fohdT STl &1 $o7 o T SUATT Tg STeled
o forT foham i € foh A7 URT & qgel @ FarE &9 @ H1H X & AFedR @ed & W dl =&t AATor
fehaT| Repls 3N Coldieh Tod &l ATAA: STHTA (TSL), dielt ’&hee (VB Script), SiaT [¥hee (Java Script),
Tol(Perl) ST wranfHer ofvast & forar srar €|

Advantages of Black Box Testing (Seleh SIdFH ¢Ee13T & BIIS): -

a.

b.
C.
d.

Seleh sl ST H ¢ AR STl Toh gaR W AN g gl Toieeh SRoT Aireda) [aees &
forsaeT ST gich & 3R et st @iet i ST 1 i fonar Sirar 8 |

$H e H, ToIT Slerd ST & Jolell H 99 1S & T & forw 3fRres gomrel &

g & & fIIT eI LT T ATFEAT IS T STTeThRT BT 3TILTH Tg1 6 |

3H e # SaeuAc &F @R AitrcdR [AFeH & T AT ST & R dTe seleh sierq SFEET & 5
ETIN

3 I H ST Ald-cfaFathel HT g ThdT & |

3 STECIT I 3UANT ATFedR ATed 3R 3afera aRomAT & i & aRIerHr &t Strgs & fore foear
ST R

. White Box Testing (d18¢ aied SfEEan): -

qTSC SIFY STEEIT 3T Sierd ¢ TeaT, TFelR Sy T, ey diarq EfEar & AT T 3 ST AT
¢ arsc Sy STEaT-Hiteda SfEdar & v WY ueufa § foas fwed & T oot & v diredl
aeea HT FRIVUTTT FI SRR §IaT TGS ¢ |

Soleh dierg fEar & faudia, arse sierg T H TIFCAIX F FIS FT €I F AR Sl TFAR HT
S & T ¢Fe 8y FuTRd [T S €1 arge diag e & T T il WanfAer daaeiet &1 AT
BIeTT 3T TH & |

aTSe dferd SECT H ke, TEC 8 SoAYC T Aeg A I5 ury &1 AR e § 3R &ve & 31 7 grea
glel aTel 3TUTAI 3M3CYC I T HAT &1 3GENUT & dN WR-3o1 Afdhe e, SN gaifFeame gr8aA3R
&TeeeT §1 3He Tfdhe TR 3TeY §X TS I S1id &Y HTCYC T AT AT & |

arse diag ¢fEedT ol Aafaf@a ueat & 393 e & fore feamsa fohar srar g -

Structural Test or Interior Testing (TXTeITceeh IIETOT IT 3T ULI&T0T) §




HET & @ Code Structure, Branches, Conditions, Loops etc (1S EIu=T, em@n3il, aRTEufaat, o
37fe) S 9NeToT & dgd fAEeH & WA HIS & TWIETUT W &A1 Shigd har Sar &

<RIST Sierg YLIETUT 3l HET 3682 Tg Sfiaet & v foh Feed Har vede Y @i
Structural Testing, Logic Testing, Path Testing, Loop Testing, Code Coverage Testing, Open Box

Testing (TXeTTcHe GLUETUT, Teh GLETUT, T GHETUT, O[T G{I&TUT, his shalsl YUETUT, el sierd
gLI8T0T) SEISCT S ULI8TOT oh dgd [ohdT ST g |

Advantages of White Box Testing (I18< S1ad ¢i&cdT & BIIS): -

a.

TIFEATT & FIG IS T S ¥eh 3 ITUR T TEC Hd T [1GT ST 8, SHY WiFedIT &l et &t
3T ¥ GaT ST Hehc ¢ | 3GERUT & N W, WA & W I3 & ST glel & HRUT dSe derd
ST, T gosToidl HohfoloH o SJIRT TR &l el AT H IdT o1 GohcT 6 |

arsc oy T H TR FY TFedW & TARE Y T STAPRY 78T g, TE HRUT 3R TR
gosToieT H SUTET HAY 3R 4H H TRI sl 8 |

arse i REET &1 3UANET, AIFCAA STAYHT & ATl T # Foram ST &, 5 gfshar 7 Tvex ganr
3YANT H ST SATAaTel SFC HAH i 37 A $1fAeT gl § |

aTSe Sy SEEIT H AT ST I I HIS HT SITHRT Bl 8| 3R HIs H $© AT IT9ged
argel fordy a3l §, f9rdsh RUT TR 3o g1 Hohdl g | aF 37 faRed amgel &l ¢¥eX gaRT gerl

Srar , TS a1 a1 oy orer gy Srar €

qrsc Sy ¢fEedT 3R soleh dierd ¢fEear 7 3} (difference between white box and black box testing)

.

grse diad STECIT(WBT)

Soleh ST STECIT(BBT)

S Te IiredR & HTARF (ST Tea)
3R Pz Fr ST F AT R, IR 57 favg 7 eeex
I SATARRY BT g |

ST IiedR & HTARE SRI(EeTd Tea)
3R g Fr st FHr S §, 3R 37 favg F erex
T ST Tel grav & |

arse Sy ¢fTeaT H ATFedIX & SelAd IS HI
ST &Y ST 1

Soleh Sl STECaT H halel HIFCAA o FIYC AR
3T3eYE N Sfre B ST B

aTse iy T & ST, Oy s H _Af@a &
TecHe, o FT Jid, TFC HFAF F AU T A
ST &

Soleh i CITEIT H, TTC i o YR I shadl
ge1qe 3R 3HT3eYe T S 1 Sl &

<Ifeh,arge drerd f¥EaT & SNIeT gT FeeHE I ST
&I ST §, 39 HRT dIR AredN U @ ¥
I () Bl |

soleh dferq SfEEar H A &5 H ST gAqe-
3M3TYC & HTYR T gl &, o I T eligel I
ST ST &1 S8 R AFedaR T [ e &
TR (TI-3RY) =TET g ST HeheT|

Aieaay A i1 JUradr FURe 7 HAgeaqor
EGE

Aircaa] FaFes & JoTaar GURA  drse diad
STEEAT T Telel H HH HRIN|

QrTTAIT I SATTRRT dTel AT cIfFd & arse
ST ST X Tohod &

solsh digd cfecer & forw wanfHer i F=ThRy
B1eTT STod 7e 81|




3. Performance Testing (IRNPRAT &) -

o RHRAY TECTT, Teh IR-Aehfoteht ST ueeld 8, e Aieaay faTed i [ERdr, gars &9 4 &1
FT T FITSTITT S 31T AlThT U 3T3T-37013T JehellS H ST SATAT & |

o THNAH fEET & AT 3637 AiFedaR T favaweiiaar, fFEuwdr, Arehadr 3R sqersy FarE &
HH YN T T &TH T ! TWEAT & |

TRBRAH ST & il

a. o3 ¢fTEaT (Load Testing): - AFeaIR [&¥eH Tah ANASE YhR & AR (THAIS) F hg TR I
HIH HLAT &, TG STt T Y 3T daT oIS eI Tg &1 s efecar ¥ afdrse ofis § s ==
 STTEH, TTolIheleT TAR I ISAATeT THTT ST STHT ST Tait ST GLI&TOT fohaT ST £ |

b. T T (Stress Testing): - T¢H STEEIT H AIFCAIR [ATCH ST IHTRIH PIAAR H FHIH Hled
&THAT ¥ 5161 7 39 (ATFCaIR) ST ¢ | forae I8 9aT Il Ooh ATehadd A T #AR gl
Arreaay fATea fhd TR e dT ¢ | T ¢TECdT hl TIFCATR Pl ATRIH Hiel o [olT fohdT SATAT
g1 TaTcH W adATET ol @ ST Jord ol SISt STl 8, 3R QeI &l de oeh I fohar Sirerr &
SIS Teh AIFCAI AThTH o 81 STT| TH TR & CEC ol AFCAIT T AT STraet o foIw fehar Sirar
el

3EREYT & dlX W, 3T T T T a1 AT fEpee (A [Tpee, v Bpee §, o iR
e & Al AT FHATS TS SeIUT o ToIT STAATS fHT SATAT £ 1), T (S, ATFeATT TCeilhalel
I &)1 3 dk |, Sied 3T 3R Tgaarelr RUICEIT FF ol Hld ¢ | 39T o8 T Fs 31Tl 3%
fdd CoH &7 SEAAT, T§ Shdel & T fomar Srar § &1 feas &8 # 9 aiew fFa gaR A
LT B |

BASIS PATH TESTING (2% urer ef€eam): -
Basis Path Testing Teh White Box ¢TE&dT deheiieh & ToT&l 1980 H McCabe =1 J&ATiad fohaT 2T|
=g ¢fEEIT T TAWT Test Cases T 3T hiat & fIT fohaAT SATAT § AT ST Test Cases T 31T
el oh ToIT 9T & Flow AT Logical Path 3T 9197 fhar SITAT 8|
Ig Tear GiafRad sl § fob Sramat & |af Flow T Logical Path 3 & & Teh I Execute X fow
I g1 (38% ToIT I§ McCabe & Cyclomatic complexity @T JJ19T dT 1) Basis Path ST&ear g
T & s A 3uferd @l it I FeiRa w7 @gra g g

Basis Path Testing # AT @ TROT 81 &:-

1 T8 Igel T & faffiest Path &1 TR &at & forw Control Glow Graph &t SATIT SITAT £ |
2 Independent Paths T feiRd &=t & foIw) Cyclomatic Complexity Sefehele &I STl 8 |

3 Paths & Teh Basis Hg &l gal STl ¢ |

4:- 31d # A Path & ToIT Test Cases &I STeke ThaT SATAT &




DEBUGGING (f3afarer): -

ST & a1 Ferse | fandlT Afrede’ 3 Hlolg @ISt (Bug) #I ¢¥e RUIE det & 91g o9 sad9HT
& AT STI 38 AIFCATX H HiS[g Bug 1 81eh et & ToIT dod &, df $H FishaT &hT Debugging HgT STl
€1 38 SRIeT STTI AT H AlS[g g I7 FSthere T HRUT STeTat h HITAL & § 31 37 Seh ol

gl

g% T AT IS & &Y TS T ST hld & [orgd TdT ToT ob b I8 & v 91T H fBthare B
9 3T Bug &7 94T I ST &, 3 3T IS H dedd ald ¢ 3R T b SWd & gy gdT I o o fSthere
%g’:&ﬂmﬂﬁl S8 d1G SATI GaNT 38 AIFCAA I TEX & 1 fear & faw AT & ¢

Debugging & &RTeT F& fACRIT T dTele fohar ST 8, ST 58 JohR &:-

e Debugging fordlY Jf oY gof et T RIS 8| SH TTshaT I Y& el A Tgel Debugging €1 & Fe &l
Y I & TR HROT THASA AT

e Debugging & ERT= HTFCAIR & IS H I GERT GG elld 16T il AMeT| TH H I3 7 3R 81 Bug I3
Thd gl

o 3R W & TR Ueh fGEH & Error 37T &, A9 3T dTd T SATGT HFHTIAT Bl & b 39 WM
3R $fY ST9TE Error 81| SATAT Jg FATd fT ST & foh 39K Teh BEd & Error fAe ar q@7 Samms &bt
forar SITeTT TR T

e Error &I 3Teh alel & ToIU 39K WA & ThAT IS H Scord fohaT 31T § ar 98 el 8l a1fg v 3iR
3T gotg A S1feh FIITH o 13T W THTG 6T I8-T AT | 38 folw Rayerst feear fohar s g

Debugging Techniques (Debugging deheiTeh)
Debugging & @RTeT g JehR o Error AIH 37T €, 918 & $& i iR gl 8, S s & Ieid
Function T 81AT| 3P IS Error @dlaTeh & dl 39 f8TeH Failure 3 &Y IohaT §1 Teh IR S & ATFedAT
T8ECH & Error & IR H YdT Il SITdT &, 3Th! &l el o [T [Tl FeH 3810 ATd & -
a. Defect ST IdT I3TEAT: - TEEEH & error T TgATT SITdT & 3R 3THT Defect RAIE 9ATS ST B
b. TSthere & Hd: - Ueh AIFEAI Falliarar T Defect RGIE &l Sifer ohilm &1 3there &l gfSe &t @
9g Ig HS Sl STl & o8 5 Fa1 A@vea & ares Bthae §2 41 a8 Bhee T & 31T FehdT &7
fathare glet IR FAECH & 1A X T ¢ 31|
c. [Shae Frgd: - 0 & [Sthee & eIl SIRUT &l IdT Il SATdT g, IS H SGolld hieh Error I 3H dig
GURT ST & fob 38H GaIRT 1S Sthere 7 31|

(Debugging Strategies): -
Debugging T ST shideT 3R THT o aTelT 81T &, SHTAIT SHP! Flel F Tgel Teh Feeoil SlTelT SIH 8ldT &
goTH @ o Tl 39 TR 8-
a. Brute Force AYS: - Jg FaH THW cIohT § olfchel el IRWNGR &1 SR IYANT A Bl § S
Debugging & G@EY ek S31E1 &1 7T & | T8T AART AT FERST 59 & TR W Debugging feam Sirar
R IIGE: Y] g q 3M3TYC TEHT gﬁﬁ%fﬁaﬁag?rﬁ Information &Il & | SsTh ST & Error &




SIXUT T IdT Tl SITT g | olfoheT Tg T el o ToIT SRaEIE H 3ATa2TSH (Irrevalent) STET ST ST
@?ﬁ%"g‘&ﬁqu I oI9TdT § 3R IS TFHIE &1 3 F qhaT 8|

. Induction TS — T IThAT H T AT X Tl ST § 9 Teh SR SIS Error T 9T Il ST § o
3oTeh o T ReleT ST STaT § T Error &1 37 NIRRT & 3R W gl SI1dT &1 9%
37T Ugel ST STeT ! YgTAT fohaT ST &, 3e79hl Organize AT SATAT §, STeT & Tl Hypothesis
RN TR 1T § T 38T Prove S¥d & TSR Error & gt &l W fAIdT §1 319R Hypothesis &
3TYR 9T Error 8T f&eld 1T & 38 Hypothesis 7 83T &

. Deduction T&&SiT: — TgT Ugel 3T HIUT I YT ST & | T 8 SHROT T ST oY STy 1 390K IS
ST Invalid fsherar & aY 39 SRUT &Y geT f&aT STaT 1 T8 1918997 Induction TCaiT & AT &




UNIT 05
SOFTWARE PROJECT MANAGEMENT

SOFTWARE PROJECT MANAGEMENT (HiFed¥X Wiaae #A3s#ie): -

T AR AT WaAsFe o TTATOT UfhaT ST HaAT T, Project 3 management 3T &1 T software Project
management g &1 faaT 8 Software Industries & Software Process & &f 31191 & STeT ITAT & |

1) Software Creation — {8l GTFedIR AT Wioiare & TAATOT YTshaT T g software creation Fgd &1

2) Software Project Management — ST 3T Project develop &' T&T &, 3% Management T &1 g7 Software Project
Management &gaT|

Software Project %@ Segements & Characterized g1 8 -

1. & U YroleFe T 39T Unique Goal 8T & |

2. T Project 379eT 379<T Point 3iT% View & Design R ST € |

3. T Project &7 S 3T Programmer 819TT af f&% Creation @Tel Part e & Operation Perform &3, ar day to
day operation sTgT ST |

4. g U Project & S<TeY &7 Teh Fix Start Time g1 31X T Fix End Time 8T g1

5. St 4T Software Project, Complete gF SRS df af Wisiere Tohd! Organization T Temporary Phase & ST
|

6. TordT 3T Project I a1l & foIT TS TR Resources glsT A1fgT S Time, Manpower, Financial, Material
3R Knowledge Bank|

3fRRIRN Software STTTHE, Customer &l JTARIhAT3N & T &=l Bl & | SATAT Teh cUTE I ITTeTd
GY 3cUTal O AITa] 78T TR ST HehdT & | T& |t Business 31X (9afawofi amend) Software Development #H
SIE# oIrell § 3afaT Software Project 3T el & TeTeId &l HTG2T ¢ |

Quality
39X fe@rT a1 T # software organization & cileT Essential Part & Time, Cost 3R Quality ST fraT

HiFedIX & Develop AT Scope T ETAT &1 Quality Product &I Delivered et & folT Jg Software
Organization 3T Te 31faar fg&@T §1 Software Organization ITgeh &Y FoTe & AT T Particular time I 379sY
Customer &Y 38 JIPTT & BATT & Software YTl AT §1 ST, Joic 3R IHT &Y Iremsft & iy
Customer 3TaRIHAT3IT l AT FHLA & folt SOFTWARE Fretde MANAGEMENT 37Tae3e ¢ |

379 §H Time T Consider &Y @ ar Cost 3R Quality I T effect SITTIM| S 3R §HeAT Cost FATE]
AT &t software STe< 31X Quality aTelT 191T| 3P Time SATET & AdAT 38 ATFEAIR FT Quality 33 Cost
Il et gIaT |




HIFCII isiere Helorae [ AHITT: 4P's B § | it T foie=AToTae 8 -
i. PEOPLE: -
People thereY HIFeda TAHIUT & foIT SgT Hgcadol gIdT &1 HwedR I fHAT0r et & faw fafdee

Areaﬁ&gﬁﬁPeoplemHmﬁlﬂﬂaﬂ@?ﬁ%I T ArFedTR AT & TolT 05 (1) bR & People &:

iv.

a.
b.

e.

Senior Manager: Ig cafdd fardY ToFedIR S3EEIST & SATITRS THATAT FT AT i &1

Project (Technical) Manager: I8 safdd AiFeadd? fA#ATOT & fIT Planning, Motivation, Objective, T
GrFedaR &9 (Developers) &Y Control st ST 1Y ¢

Software Team (Developers): -& @ ZfdeTehel eaTeFd gl & Sl AFedAR o fAAOT & oI g &7 @
[EEECATEICEY

Customore: -¥ at eIfFd gld & ST ATFedR F fAIT Requirements STt AT 38% [AATOT & g2aTd
AFCAI FT FATTeIET CIC el [T TIFAGR it g

End User: - & al safad gld & S 770 A8 e adaT ol AT R &

PRODUCT OR PROBLEM: -

faell Wistere & Tollet aXet & 94 Product T Problem & HefeId Objective 3R Scope fieiRe v &1
38 91 [ATHeT ¥R & Solution T Technical T8 Management Constrains T 9gdTel i g |

fSeTT 30 =T & wred fndr forelt Siaiere & Estimation Cost #ATd &Yl SRTHIT 31 EHT &1 ST | 3o
AT & TR W Project Schedule Risk Calculation TT Breakdown Point FTe fehalT ST HehcTT g |
Problem Objective o TTUROT & ATFCAIR [AHATOT ST FWRAT IR fohar ST AT B

Scope & E@RT Primary Data Function TT HIFed X & Behavior FATd TRl ST HehcT B |

Problem Objective 3iX Scope & fTYRUT FTat & gRaTd Problem Solution T IgdTeT I ST ¢ |

PROCESS: -

Teh HIFeaIR rad fRar AiFeaR &t fAfAa aiat & forw fReT corret &t Uk hdadsh 9ard Hiar gl
HIFAW IoieFe H T OIC BIC e g & aRafdd fahar Sirar §1 fSaer 3R dieedar & Size
3R Complexity gIcT 1

faffest 9o & BIC A, Milestones Work Product 31 Quality Assurance Point & g@RT Framework
Activity & =Te] faaT STer g1

TRt YR & ATsel ST YITT FT Software Requirement & TR TR TTFEAIR T AT ThAT SATAT
gl

9" & 3ifdsT TROT F Umbrell Activity & TR fhar STar & fSaa Software Quality Assurance,
Software Configuration Management 3{X SI&H Hisel I Measurment 8IaT & |

PROJECT: -

AoieFe Teh TThaT & S TR AFeda Wiaiere T Cost, Effort, Resources 3 Time, T ITotAT
A & AT fFar Sar g1 Woee 3= Quality 3R Performance &7 81T a1fgT| Wioige &
AT STThRT AT SR glar a1fgu: -




e Meet User Requirements: - fh&EY Wisiere T fATUT User Requirements & JHSTRT 34T &
3TER &Y fohar ST =g e

e Meet Schedule Deadline: - for@Y Hisiee & T8 Milestones &l Tellel H Describe fohd 37T o
37T &1 fohaT ST =RV Tfeh Yiotere HET HHA & User ol =T ST Heh|

* Be within Budget: - SsieFe W ofaTe] dTell T, f&T 91T Budget & 371N &1 &1+ A8 T |

e Produce Quality Deliverables: - Wisiere 3= Quality 3iR Performance T gI<1T AR T |

SOFTWARE METRICS (HTFedar Afeaa): -

g T Measuring Software Performance (ATFCdaR YG2isT I HTYT), Planning Work item (I 3TScH hr
ISTAT §eATel), Measuring Productivity (3cdTgehdT @l HTYe), Debugging (f8af3TeT) 3R Estimation Cost
(3TTHTST WI13Tcl) T ATl o T SOFTWARE METRICS (HTFeaaR AfgeFd) Agcaqol &1 it a1fasay
TRENSTATHT T I7UH IFATAT IR FUA TAA ¢ |

Ig U 3l 7 Uk AT & 5@ U AlFedIR Jollell $& 0T 1@ 8, 9 & fohdl Hiceda &
FATfIEY 1 ST L & |

Ig T 3UTI § ST 31aR%Teh Ri#HIeT &l gafiche 3R AT T & St AltFedar [ st g e
gl

HiFedI AfCTFT Tt & IR HrAT & HETSd ¢: Planning, Organization, Control, or Improvement.

AIFCAIR ARCFH o TeaT el IOTIH It -

1.

Simple and computable: - T ATFedIR HAICFT Igal Uq HST H JTHIA gleAT AMGY TAT IOTAT T STt
H SITET GHT dAUT dlehd gl I3 I1g T
Consitent: - ATFEATR ATEFH ST I0TAT & Yo IROTH Fase g7 (A9 glar g

3. Independent: - I8 fr&T &t TranfAer Sfods & Tadv giar anfgUl
4. High Quality: - TTFeaIR ARFH T Ued IRUMH & ITUR W [GhfAd AiFedIR 3T FaTfolcl T glell

EUry
Reasonable Cost: - BTFedaR HAfeayd &d & e Hred & HAT ST T1ieT|

6. Robust: - I8 requirement 9RadsT, Error IT Defect 3TeY U Sﬂmmgﬂwmﬁmﬂﬁﬂ I

7.

Margin Error: - $HehY ITUTAT 7 37T e el & e glelt TR T

ArredaX HAfeara i (03) THR & Bicd & -

a.

a. Product Metrics.
b. Process Metrics.
c. Project Metrics.

PRODUCT METRICS: - 39 #f¢Fq 7 AitedaR Wsae o higeliecad oid Size, Complexity Design
Features Performance and Quality Level 3T describe ST & | 38 AfCHT & SaRT dIR AIFCaIR il User
Requirement & 3TYR W Verify fohar SITaT & 198 Afeara AitedaX Soiiflar l UIf&sTeh thal # & Error
T Detect el H A HIATR |




Uisde HAfeFH T TR S 8Id & -

V.

Metrics For Analysis Model: - $& YR o Hf¢ard # HIFedIX & AT Teh & Teo] SI¥ System
Functionality, System Size ScaTfe; sl ST g1

Metrics For Design Model:- 38 YR & Hicad & ATFedIX Sailt1a¥ Quality Design, Architectural
Design, Component Level Design $caTfe; T 91&T0T il & |

Metrics For Source Code: - 38 YR & Hfcaeq # Arredax S3lifazX Source Code Copmlexity,
Maintainability Sca1fe &7 9318707 XA & |

Metrics For Testing: - 38 YR & Hfeaq 7 @rFecdaR Sz ATFIT YR & Test Case Design
T ATFEdAT T Testing A &

Metrics for maintenance: - I #feFT ATFedTT & Stability T GLET0T HLat & fIT FIA &

b. PROCESS METRICS: - 38 #A#H H ATFCAIX SoieIAX ATFCAIX STAIHC AT oh RBRHAT T

T&TOT Yt ¢ | Tl AP AR & 0T T IR a1 TI&T0T hdel W Tad Al et g &
IROTH YeTed HIAT & -

iv.

V.

Vi.

ATFCAT] & TAATUT & 2T YT &l aTal error T STeTehRY |
User & &d@RT Reported defect 3T STTeThRT |

Errors 3 &eh &l H o191 THY el STTeThRT |

Man - Power @hT STTeTehIT |

Wait Time &Y ST |

Estimated Cost 3iI¥ Actual Cost shr JelellcH SATASRRT|

c. PROJECT METRICS: -

Tg Hfgerd Siolee #eAoR & aRT fohdl STTeT aTel TETOT T SASRT ST 81 FHH R 514 §T Aroiere &
TR O AT AT R STt Sioiere T Jtiehelst fhaT ST §1 I5 A ATTa: & HROT & g2 frar
ST

1.
2.

JdHTeT Yralare & Potential Risk 3R Problems &l &Y ¥ & ToIT STET he A |
fAfFa g arer ArFeadaR dr Farferer @ AfRTT 3caRTer H T&ToT et a7 3R gk 91 & fow
TohfoTchT THTAT3IT h TATHTA & foIT|

SOFTWARE MEASUREMENT (HT¥cadX ASHAT): -

Engineer Product (SsfeIX 3cUTe) AT JOTTCT shY I[UTET T 3TTehelal @il o T 3R SI=ITT 37T HISeT Fl dgci
& @ A & AU, F& 3UTAl 1 3UANT AT ST &1 Measurement (ATGeT) Teh HFedIX o &

3MTeheleT, [OTAT {07, ScuTeehdl Hediche X IRAISTAT fAAF0T H HAee FAT L
Software Measurement ¥ &I Category # STeT IT 8- -

Direct Measure: - Direct Measure 3 &T9Td, 918 31X, Execution Speed, 3iX 37T Defects Fr Rdic o1&
3cqTer Shr gfehar enfie g

Indirect Measure: - Indirect Measure 3 Functionality (TJ&THdT), Quality (3ToTasT), Complexity
(STfeerdT), Reliability (fa2a@=ard), Maintainability (IER@ME), 3R $8 3T 391Gl i 3cUTGr $r
gfshar enfAer g1




1. Direct Measurement: -

o 3SRIFC HASTRAHACT &I Size Oriented Metrics T FEd &1 T HIRHCT dehieledl & Line of Code (KLoC) T
Normalization Value & forT 39t foram Srar &1
o I8 ygufd FORTAN 3R COBOL & Granfafaler efadsr & ferw gaiter frar arar g1
e ST Productivity(P) &I KLOC / Effort & #TId § T Effort(E) T Person-Month & HTIT ST g |
o TS 3 ATeHFT TN fohd 31T YRNTHT ofgas IR 9 ear & | fo@e RUT High Language Code
T TefelT 7 Assembly Language Code T Prodctivity 37f&re glc €
e g AYS Graphical User Interface (GUI) FITIHAET Yisiere o foIT 3]sl & F3ifeh GUI Project BieT T
TT T & T3 I10TaAT AL Y ST Thell & |
o QIITTHIT ofdsT [T 3178 Expressive 81T Project T Productivity 3T &1 e graiT|
e 3H HYS #H Productivity T IOTAT el & ToTT THT TEATT T Th SH HATIES YITIT el I ITATRAT
gsc &, St Y TeTT AL B
o IE AYS AP §5ECIST A TET Standards TATTAT sT6T T ¢ 1o hRUT ST THT ST9TE AT =T8T fohdT
AT
o 3T AYS H AT H¥ 10T ¥ ST THA & -
i.  LOC: - Soiee H Shel IS TSl I T&AT|
ii.  Person-Month: - 9ISTere <l qUT &hdel H STeTel dTel shr HE&AT|
iii.  Cost: - ITSieFe & Fel w191 |
iv.  Pages: - HISieFe & ol Gotol hl TEAT|

v.  Errors: - 9Iotere # 39729 Errors T T&T|

Formula for Productivity in KLOC EV=(Sopt + 4 * Smi + Spess) / 6
STar EV: - Stand for the estimation variable. Sopt: - Stand for the optimistic estimate.
Smi: - Stands for the most likely estimate. Spess: - Stand for the pessimistic estimate.

SRIEC ASRAC | oIl -
a. I AYs fud 3R 3maT gl
b. ITE AUS Project I Directly TFTAT &1
C. ST IUTAT Fatere 3 Complete Bl & ST I SATAT B
d. Ig AYS FeAI TN bl 3R T TTHFRY 2T g
SRREC ASRAC | &l -
a. IRTAS ol 7 Wrotee T LOC FI I0TAT 1T TH Al ¢ |
b. Programming Language R f@#R g1e¥ & &RoT faffe=r Programming Language 3 Wieigre $I om@Td
3TeT9T 376197 3TN B |
c. 39 AYS F fv IS HARTT ATIES AGT B
d. Ig AYUS End User & fIT omeTerRY 78T &1
Example: - BIFEAIX H ofdle aTell Productivity & Effort T hIfard Ife oy AFcdIR Salifaar & ganT
fAfAT o 1T TFEITR T LOC (Sope = 4000; Sy = 14000; Spess = 6000) T TEAT g I § |
gel: - T 31T Formula & 31J8R: - EV =(4+4*16+6)/6 =12.33 ~ 12




2. Indirect Measurment: -

e 3SRRFC HAT I Functional Point Analysis g & ST & Line of Code & FoIY TAHEdIR &
TATFeT harerel & 3TYR 9X Productivity dT Effort T IT0TAT T SATAT £
o g AUS YA ofddeT W AR 8T T TUT Ig AUS ATFCAI SSECToT H T Toh AT STl aTell Tad
ECICE R
e 3T AYS H Fucntion & TR I AIFEIIX & Cost T ITOTAT T FATAT &
o U AYS A fe=T Steps & AR FP T IOTAT T ST FhcT & : -
i. T 9eR Function & fIT Proposed Count Value AT T ATAT £
ii.  Unadjusted Function Point (UFP) 3T 3T0TeTT &I STt & |
iii.  Total Degree of Influence (TDI) T ITUTAT T JATAT & |
iv.  Compute Value Adjustment Factor (VAF) & 3T0TT T ST & |
v.  Fuction Point T 31011 Y ST &1
Step 01: - §HT ¥R function & fIT Proposed Count Value AT fhaT SITAT £

a. External Input = X1
b. External Output = X
c. External Inquiers = X3
d. Internal Files = Xy
e. External Interface Files = Xs

Step 02: - Unadjusted Function Point (UFP) T 3T0TAT & ST &1 UFP &Y IT0TAT EMFedaR $I Complexity &
TR 9T T STl & Torereh Tt fHATTaR Table B -

S.No. Fuction Type Value from Stepl SIMPLEX AVERAGE COMPLEX
01 External Inputs X1* 3 4 6 T
02 | External Output X * 4 5 7
03 | External Inquiers Xg* 3 4 6 H
04 | Internal Files Xo* 7 10 15
05 | External Interface Files Xsg* 5 7 10

Total=| SUM (01 to 05)

Step 03: - Total Degree of Influence (TDI) & ITUTAT FI ST &1 5T T&T F TDI & values (0 T 5) dH gldT &
i1 el 14 Fucntions T fA8TT e 8| foraeh foIw fATe ek Table &: -

Values Software Level
0 No Influent
1 Intial
2 Moderate
3 Average
4 Essential
5 Significant

So TDI =14 * (Software Level)

Step 04: - Compute Value Adjustment Factor (VAF) &I 01T i ST § |
VAF ATd a1 & Tt [T Formula §: - VAF = 0.65 + (0.01 x TDI)

Step 05: - Fuction Point ST 3T0TAT T SATAT & | Fucntional Point AT et & fIT f&e= Formula & -
FP = UFP (Step02) * VAF (Step04)




SASIRFC HolRHCT | olleT: -

9 HYS FI AFCATL AATOT o TRTH tof 7 3T I0TAT T ST Tehell & |
Ig AYS NIATAT Sledst F TadT gt &

g arEdiaeh Effort ¥ G&a T Ear &

g AUS GUI Based Software & forw 8fy 3uaiefr &1

9 AUS H Fucntion & 3TUR TR ATFCAAX & Cost T ITUTAT I SATAT ¢ |
SASIRFC HoAHC A &lfet: -

a. 3 HYS & Tol¥ ATFCA Soil 1] T TTRATET glaT 3T ¢ |

b. LOC, Max. 91T gls aTell AT & SATAIT FP &l LOC # gRafdd ey T 3maederar giar &1
C. Wﬁ%dgdé‘fﬂédllﬁ?ﬂﬁqmﬁmw%l

d. Ig AYUS Software Developer & foIT SATTRRY FAET &

® 2 0o T @

PROJECT ESTIMATION (Wistee ufeeaer): -
Aot TIEeA Tah Ufshar § St fandlY roredaX Wieiere &l Cost, Effort, Resources 31X Time, @hT IT0TAT st
& fore fonam STaT 8 | fonelt diotere it vitearerst fae=t & 3muR X foRar Srar &: -
a. gTI'E-ﬁ T / 9T 3HeJT (Past Data / Past Experience)
b. T¥dd g&drast / 3TeT (Available Documents / Knowledge)
C. 3ieIHATId: (Assumptions)
d. Risk & 9gdTleT 9 (Identification Risk)
gIoiee TTEeHAT H AT TROT & AT fham Srar g -
a. rdr AfAT Y e arel Wieiee i Size &1 TEHT KLOC A1 FP |
b. 9rsiee & Effort ST TEEIHT Person - Month IT Person - Hours H|
c. 9raiae # Schedule T TEEHE Calender Months &1
d. WIeiere & Project Cost & TECIHE Currency |

oiee TiEeAUT Fr & daeileh gldl & -

1. DECOMPOSITION TECHNIQUES: -
2. EMPIRICAL ESTIMATION MODEL: -

1. DECOMPOSITION TECHNIQUES: -
BhFaIforesT dasiieh TEATA AT H 3T dTell Wolde TREHAT ddheils gl ITg Divide and Conquer

geufd & S FAT & | 30 yeuta 7 Wiaiere $¥ Size, Effort 31X Cost T Step by Step Calculate fRaT ST #
Step 1: - G Ygol ATFCAIT & [HAHTUT & Scope T ST ST &
Step 2: - AIFCAAR o Size T IUTAT (KLOC AT Functional Point) 3 aRT I STTcT & |
Step 3: - TRHT Urotere T [AfFeaT YR & Software Engineering Activities 3 Break &Y ATFedIX WAFC &
Estimate 31 Cost &T 1071 T ST &
Step 4: - Step 2 3R Step 3 & UTeT TRUMAY T TeleT FHAT SITAT &1 Afe T TROMHA ST FIATT I &Y
ITOTAT TeT 8T § 31T RO FT fRe=1aT T IdT 9T ST ¢ |
Step 5: - GROTH T AT T HRA I IAT HFX 38 &I e T T hT ST & |




Reliable Estimation & forw foe=t faraa feRm fder aid & -
o Yioloe ol TRECHARS I # [ 37T Wistere o TR 9T T 1t 1w
o BFHFFATIHUT doeiteh [T 31T AT &I 30T & Yrolare T Cost 31T Effort AT ST 3T
Bl g |
o T W 31fAF ATSel T TANIT FT AFEAIX & Cost 31T Effort 3 Reliability T 0T fHaT ST 1R T
f3hFrAITIer dehelleh & Issues: -
o GISiere & TRECARN T Accuracy Srsiere & Tl Collect TR 1T FET3T T a0TadT R foveTRer il
el
o 3UcTsY A AT Resource T Utilization 0T & & 18T g1 T 8
o HHY HATH HaieFe &I YU AT glel & HROT $1 Project Estimation T&! @ 11 T ST qar g

2. EMPIRICAL ESTIMATION MODEL: -

o TP URCHRIS AISH & 3ideTd CoCoMo (HIhIAT) HATSel Tl §| ST HAIST o @RI & fohall
Software Project &T TTEcH2IT fohar STAT & |

e CoCoMo (Constructive Cost Model): - CoCoMo HTgel T 3TN THaT ¢ BTFeAI & ST Hr
e VEEIALIS (Cost Estimation) & ToT fam SITdT & ST @TFedAR Fir Cost T Evaluate ST g

o Boehm & 3TAR fohel Wiolde & Saeldaic (Development) & AT ol aTell Cost HIFEAW &
Characteristics & T ATT 3HH odleT aTell Development Team 3{R Development Environment & FWR
3fr fY9R ar § S fohdY o fohalY 9 & 38 Cost T Evaluate AT & |

e COCOMO Model # fEY Project T Develop (TAerf&d) 3T & folT 3T 9T aTer Time (Month) 3R
Person (efi9Tl) hr T&AT T ST I Estimate F¥al o TolT Effort Equation (THTHIOT) ST IAN9T foham
SITdT g1 Effort Estimation @ Unit & ol PM (Person - Months) 3T 93197 81T & | IgT 9 PM (Person -
Months) TeET Project &1 STl H fRET Teh Person GaRT Teh HgIA (months) # 38 Work - Done
(H-TOT) F &

e Boehm & 3TER, fohall 8T Software &I Cost Estimation o TR WX fole=T ofieT (Three) Stages # rer
IATE: -

i. Basic COCOMO Model.

ii. Intermediate COCOMO Model.
iii.  Complete COCOMO Mode.

i. BASIC COCOMO MODEL: -
Basic COCOMO Model: - §f8i& @hIhIAT ATSeT hdel T Single Predictor Variable (Size in DSI) 31X

oot Software Development Modes T 3UZYeT & AT I YATH T HeTHTT olaNTell 5|

g AlS Static TAT Single Valued 8aT & St fF AfFedax Saerddie Effort d2T Cost &Y Function &
Program Size #T g Compute T & TUT Program Size ST § 98 37l ATf=Id (Estimated) lines of Code (LOC)
H g g |

ATATIAAT ST ATSS T TAT DI TAT HEIH T F TFedI] Notded & fFar Sirar g1 59 Alsa
# Cost T Estimate (Effort and Duration) &el & TIT et T o1 TA1T fehdll ST & -




Effort (E)= a* (KLOC)® Duration (D)=  c¢* (E) * ST&T: -
o KLOC HITFeaAT I AT 3T B |
e a b, candd@FEATR T YA Category & fIT AT (Constant) g1
o Effort QIR &l TAh T8 it 7 o7 el Effort PM (Person-Month) & &

e Duration (D) HIFedaR T T el & [T ITATTAT FHT Months # |
Basic COCOMO Model Constant Table: -

SOFTWARE PROJECT TYPE a b b d
Organic 2.4 1.05 2.5 0.38
Semi Detached 3.0 1.12 2.5 0.35
Embedded 3.6 1.20 2.5 0.32

Limitations of Basic CoCoMo: -

o SHHI Accuracy EIfHd ¢ FiTeh BRI T HHT T Iolg T AIFCIIX AETd R AgeaqoT THG I5T & |
e A Hardware Issue & Ignore ST & |

ii. INTERMEDIATE COCOMO MODEL: -
Y Basic COCOMO Model &T Extension &1 Intermediate COCOMO Model 3791 Environment &t

Consider gy fordT Value T Cost & estimate &3t & foIT 15 Additional Predictor Use ST & |
fS& Development Environment 3 & Project T Develop &= & 38 &4T Attributes &, ar 15 Hi¥c
STSa, ST VECTHRIE & ISH T §H god Hidl & | THY §AN THLHT Cost Estimation T Increase glci ¢ |
Intermediate COCOMO TIFEdIR 3deTdHe Effort & Program Size & HarlsT T Cost Drivers &
HAG I ALE HYE FT 8| Cost Drivers Haiere # oY Time AT Effort &l e e &1
Ig Alsdl §ffd COCOMO AIS T Sgc} IRUMHA ST § Fifeh T3 Cost Drivers 3T 93197 fohdT SATdT
&1 38 ATSel 7 Cost &1 Estimate (Effort and Duration) Sl & felT eI i@ FF 1 91T foharm ST & -

Effort (E)= a*(KLOC)®*EAF  Duration (D)=  c¢* (E) ¢ SIgT: -
* KLOC |IFaIR oh 3eTATIIcT T & |
e a b, candd @FEATR FT Tedeh Category & ToIT 4T (Constant) g1
o Effort AR I TAR AT it 7 ofaT el Effort PM (Person-Month) & &

e Duration (D) HIFedaR 1 T A et & [T ITATAT FHT Months H |

e EAF (Effort Adjustment Factor) 3T 15 Cost Drivers &I TgRIAT § IT0TAT fohaT SATAT £
e Intermediate COCOMO Model Constant Table: -

SOFTWARE PROJECT TYPE a b b d
Organic 3.2 1.05 2.5 0.38
Semi Detached 3.0 1.12 25 0.35

Embedded 2.8 1.20 2.5 0.32




iii. COMPLETE COCOMO MODEL: -
g Hisel Intermediate COCOMO MODEL T Extension 81T &1 38 Detailed or Advanced COCOMO

Model 3 Fgd §1T8 ATsd sciAfSte Alsa & Ao giar & Fife Ig Wiade & T Phase & faIT Effort
Multipliers 3T TI1T FIAT &

Complete SIHIAT F YA Subsystem T Cost I 3TeTaT-3TeTdT Estimate Thar SITaT &1 30 AT & RoT
AT TgT T HA BIA ¢

Basic d2T Intermediate COCOMO HTSe T el Tg & o Tg TTFedIX Wialare i Single Homogeneous
Entity &7 A& Consider SdT & | S8 T Sl complete HiehTAT ATSeT gL T & |

Complete COCOMO Hise Estimation T aw_visﬁ'cf A & oT gt g1 Sifesr Procedures T 93T &aT

gl




