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SOFTWARE ENGINEERING

Shahin Parveen
Assistant Professor (Deptt. of Science and Technology)
Hukumchand Noble Institute of Science and Technology

Software :- Computer &1 operate T 3R specific tasks &l
execute FIA o TETT T 3T FTET set of instructions, data or programs
T 1 9% hardware &1 opposite g computer % physical aspects 3T TUH
Al &1 Software Te generic term ¥ fomer1 S9am f&4 device W run
M 9Te applications, scripts and programs 1 IH & & fore faan
I 2 |

System Software TR 3!3"11?."{ YIOTH T Teh YahlL g o computer's
hardware 3T application programs @I run %1 & fau fesed foan
T €1 3R 9 computer System I U Wi Hisel & &9 H hicqd
F €, System Software hardware 3 user applications & o=
interface &M |

Software Process :— Programs + w9 e & group S soft-
ware computer system I fTafd T 3 hardware components T
Hatfad =393 & fow S99 faran ST 8 | T set of activities ST STFNT
T software product ST % fou faman S 21 39 set 1 T software
process shel Sl gl

specification, development, validation and evolution il =X basic

process activities TeT-3Te17 development processes H 3TAT-3TeTT TR
H ogafted a1 Sl 2 | waterfall model H, & 9 H =afte fHu s

ancurrent

Activities
y - Initial
i fi
I'-. ki -"l T

Outline
Description

" J Intermediate
—= Development | = Versions
- _l...l.. i
/ I Final I
\ -
| Validation ) Version
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¥, 9@ incremental development H & id:enfua & 21

Any software process shall comprise the following four activi-
ties :
A. Software specification (or requirements engineering) :- soft-

ware %1 HE&A FHATHRASA S 37k SATHIH i SN hl TR
FL|

B. Software design and implementation :- software 31 designed
and programmed =T ST 21

C. Software verification and validation :- software @I m
fafrasi (Specifications) ED A& BT =1f8T 3 customer's needs &l
T FHEAT TR |

D. Software evolution (software maintenance) :- customer and
market 1 SEYIHRAI § dged &I YU & & AU software i
modified foFam ST @1 €1

ZEER H, 9 Sy-TifatateEr S8 & smavged requirements vali-

dation, architectural design, unit testing anfe wfier €1
Waterfall Model :-

Waterfall Model (@feT®i@ #ieet) SDLC(foen SaeHe ash
HEfHe) = TF famous 3R good version | waterfall model (SeTwHict
Tied) linear 9T sequential HISH € S8 WA 9% & T T phase of
TAATH TF T IE & & Tehal e G foh ST IS ATEl phase
complete & 1 Sl €1 B9 afeTHIA ArSad H phases overlap &l &
T B

B AT T 1 itk | imagine T Tohd & :-

Tk o) 5& 9t 92 & fhR o SR § yarfed 8 ol § @R
Tere & A9 i AR A oan € iR I ot W @t iR Ay 7186 .0
LETIRA

34l @ waterfall model i | Il €, U SR STATHE &l TH
phase T30 &1 ST & & 89 $TT& phase H 51 0 & oifeh fTsat phase ®
ATH TE S TR B |

dleThicl Hied H, Tah phase &1 3132 T8 phase & o1t 99
%1 TE HH F@ B
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ATt Ateet # F=fafiad 5 phases &9 € (waterfall phases)

Waterfall model

1. Requirement phase :- requirement phase ae{hIc] HISA
T&el phase €1 39 sl H f9%2H & requirements 3531 41 documented
i ST €| € TSl agd Hequl Bl & it 39T el T 3T phase
depend hIdl gl

2. Design phase :- design phase 39 a2 W STefRd 3Idl g fEw
Higeamx &1 fFmiv v yar 2 fesea %9 &1 7= 3Rvd |iasm
fo=q 1 blueprint TIRX TN & 588 fF 279 A& phases W et
TR i e fGaehd 1 T 1 HE T8 3R requirement phase H i
o requirements & ST solution ferrer feram T:lT‘Q'"I

3. Implementation phase :- $H WIHY ¥ gy, HF2aay a4l
TEARYA WO 1 install foFan s & qen ey fesma =1 imple-
ment T ST & | 399 TEw %1 <o fesmed 1 implement T ST
Higeaaw &1 2f2T, FIfET a9 debugging THT & BT 7oA TS T |
SreThia | I8 T ofd 99 g% 9o arel phase ¥ |

4. Verification phase :- T@ G927 verify a1 s € &R 7
check oo S & & 99 |l product sAFT ¥ 1 39 % H 2fn =i
STCTT- 3761 Wb %1 1 ST & a1 |IFeaa % & area i check i
ST B

T T 799 WIT2aeR 1 3k verify el fan 3R 358 18 de-
fect a9 ST & T SHH! SEHE hle H TE HET A verification
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gd 9E §

verification =1 Teh TRIIG] I' T fF THY WFEAT & fail B HT
WA HH T I 2

5. Maintenance phase :- 98 SIeThIc %1 a9 ¥ phase ¥
o faey s9% TaR &1 S € a9 goR SHRT WA Al IE ol §
@E S problems 3TH A € TTH! time-to-time & HTA TSI ¢ | TAR
HFdT &1 G99 ATHR SHH Se @ 991 38 maintain TEA &

maintenance gl & | SDLC ® dF WK & maintenance &1d & :-
A. Corrective maintenance
B. Adaptive maintenance
C. Perfective maintenance.

Waterfall Model % use & oz <iman & :

e TH model hT use T T3 ST & S user FI ST requirements
?\?ﬁ%ﬁﬁﬁxedﬁ(clearﬁﬁ%changeﬂﬁmwm%l

o ST 3TEM small projects & ToTq SRR fohan ST €

o IR AEvEE foRwa A @ qeE Wad w9 9 36
I

* Technology %I 3T=8I T8 ¥ A foran &1 A 3§ Hise 1 STANT
L THA €

o PR UH frgdt € el o9 39 HEd F IUE F G § 59
E@Wfﬁﬁr@!?fﬁ?ﬂminimumﬁl

o FEATEE I i AMYAd STEIIHATT (ambiguous requirements)
& e

Waterfall Model & Advantages :

1. 9% Hisd WA 3N gHgH § A9 T

2. 7% B2 Uoeed & fod 9% SwErt #

3. 39 Aied 1 B9 T SEE

4. sifom @& =1 Sedr fAwifa fFan s 8

S.quﬁmphaseﬁmmﬁwmw@

6. TE =S I FH & o1 TH LI a0

7. I€ T base model ¥ 5% @€ &= ot SDLC models & 31
T T TEd gL TR U 9 BTl SRl ST WAl I g FA H
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i o

8.9 HieA H UeHl phase % HWOIIaa® U Bl 4 o @18 &1 &9
37Tl phase H S Wehd € dIf%h phases & o HIE overlapping ¥ & |

Waterfall Model & Disadvantages :

1. Opaque (3T99E)

2.39 Wigd H development process & ARY H complete
accurate requirements &1 3TJ&1 &1 ST ¥ |

3. Development life cycle % SR 98d &% T working s/w STeTe
& e 2

4.Wﬁ®ﬁpha5eﬁmqﬁmwﬁmm STEvERaS |
SeeAd FA 98d givda 2 €

5. 39H STEH o1 $Tiehe el fohal S $HiaT 39 Higa d high
risk 3 uncertainty Bt 7

6. T@l testing period agd U 31l &1

7. 9@ S YieATIe = & %R 9% Aisd I gf aaaH |
realistic T8l ¥ |

8. I8 IS AR Ffeat Wored & fou ww o1=1 Atea T B

Buiia 1

’I' Design &
Devejopment

&=

Build N

Fig: Incremental Model
Incremental Model :- Incremental Model (Ffg¥ial Afsar) H
software development process @1 %% increments H slie1 STl ¥ 4R v
increment H Teh HHM phases T follow foam =iram &1 T9=t GIT@’: s
Tied & ded U 92 project 1 F modules T builds H fasfad #xa
gl
For example BH customer Eal requirements T Ueh{Ad d §, o4
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TU software TF =X H &9 39 & 9 €9 T8d FD requirements I
od © 3 9% SHR T software &I Tsh module 3T function =R
customer =1 deliver d | TR &0 &3 3 requirements o € 3
T AMER W UF 27T module 39 software H add &3d ¥

Such that every increment T module software H add feram S
T 5 complete system T& 99 I HR CIESHRED Tsl'é‘ projects =l
multiple iterations/parts H &M & f&TT ST requirements 3T clear &1
=feu |

7 Incremental methodology & X Tagia 1 T9gi 91 39 YH
T initial implementation = develop &% i STt &, fR 38 W user
% feedback ToT S € 3fR 59 9% U accepted system fashfad @i &1
A TH 2 versions % HIETH T develop AT ST €1 YHE itera-
tions ® software ! WeEYUl functionalities ! fashfad foman san &1

Software module ¥ every successive release previous release H
function add F¥dl ¥ | 9 i1 98 G5 Fodl € 9@ 9 final software
TR T B S |

Incremental Model TeRE=RT 3= ST T:lTFélI s

o 3T Hisd F1 3TN a9 FHAT e, 5o system requirements LDl
3% ¥ FHA S gH! &)

o 9 software & early release =l HIT 7

o & BIFeTIR ISTFIT 21 98d SBa diw 9 FI A Wi
& A

» W@ Large-sized projects @ |

s 5@ new technology T use Tea S @1 &1

* 59 high risk features 3R goals ¥MTHe 2 |

Phases of Incremental Model :-

Communication :— T8cl phase H B customer F TY STHA-
[ ATTEE FHLh ST 5 mandatory requirements &Tdl 7 3% collect
FId 7| S T customer T 3TF software H -1 T functionalities
=ifed, )

Planning :- TH requirements T various modules H divide foan
ST & 3R 3Tk SR W planning T STt 2
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Modeling :- 39 @9 # & T& module 1 design T3R a1 S
7l design TR & 91 &% TyEd 89 %% modules & 9 T specific
module T d & 3T 38 DDS (Design Document Specification) # save
FId ©1 59 document H ERDs 3 DFDs ¥ diagrams 1 faet f&an
S 2|

Construction :- 72l 89 39 specific module & design & 3THR
T construction I T €1 @19fd module T design coding H imple-
ment a1 ST &1 UF AR code for@T & =1e 3T test fohan S ¥

Deployment :- code @1 testing T4 & ST & &g 37X 98 mod-
ule ¥ & ¥ work T @ & d 39 customer I use FL & AT §
femn s €1

9% 9IS next module T same phases 3 H159H ¥ develop T
G s previous module & F¥ combine T f&an smar ¥ 1 399
customer % fAT € functionality SUeTe &1 Sl € | U9 9@ aa foa
Al € ST@ G99 complete modules faepfEa &l fa < |

Incremental Model & WY

1. Staged Delivery Model :-

Incremental model & I8 ®9 H project &1 T& part Tk 7T H
develop faam ST Benm i Feuha € & project e parts Teh-Tsh
Excy develop m EIcEA Q'H'El &9 customer T T software Teh X o
& afesk FF versions H deliver Fd ¥ |

2. Parallel Development Model :-

THH T o 994 | faf¥= modules &1 develop T Sar e
module % oTT T&F 3T&T team BT & ST parallelly Wisiae H M &
@ Bt 2 % development H T ATl THI &I FHH Hdl 2, ie. TTM
(Time to Market).

Advantage of Incremental Model

1. HE&TW modules/functions 3 T&e1 develop faam =i 7 3l
ot 919 =T chunks H add = sman €1

2. Software development life cycle (SDLC) % A working s/w
Eal quickly IR early TR fFan s )

3. ¥g Hied requirements 3R scope EQl change & & fad flex-
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ible 3 less expensive 7

4. 9% build T customer respond T HFH § AR afg fardt
changes 1 3Ta9ahal & I feedback W& T Fahdl gl

5. Project &1 progress HTGT S Hahdl gl

6. T BT iteration & THT test 3R debug h{AT ATHMH Bl

7. it is easy to identify Errors.

Disadvantage of Incremental Model

1. Management Ush ongoing process % TS5 handled =& Taie
7

2. ETFﬁT[Ef project & breaking into pieces, incrementally built 5T
S 9 |

3. software I complete requirements clear B =& |

4. S'FI'C‘F AT better planning A fesmefm =1 amavgwar et B

5. 39 Higel § MW o aTE total cost higher BT ¥
Rational Unified Process (RUP) :-

Rational Unified Process (RUP) object-oriented models % form
T "t fawm gfsha 7| 30 UEind kA Aied % w9 § of S
ST 1 9% IWEA FGRYE g SAE T € #R 39 UML (Unified
Modeling Language) &1 ITAT Feh fested iR weifaa foan man 2
7% a1 IBM WHAE A9 FUS (RMC) Sc© § wifher €1 smésiuy
(SetAvrel farsig wef= *hIAReF) & Thishd Hishal =l 3fehferd, fese
iR Safaera & w1 sTgAfa a1 B )1 IRAH. F1 wE o e,
I 929 3R S e gRT R T ¥ Rt Y g faviianedt §
UG-y Ferford, TR (Wi w1 gRah) i e g afseia
(gea ® gfg), o9 Toiw 1 STEN e e foaid, Aeger
3R s w9 § pfor = faeramn s g &, snfe wibe #)
SR ST 1 1 a1 § T anmd iR FarE & se@rer
Al B
1. TCHATA (Inception) :-

« HuR g fEeE vgE )

o 9fEST & g Y TeEH F % fo IuE-g Aed
RN FH ¢ T8 FaeRl 1 A SR STevdes THE 1 STTHH o
g H werd fherdt #)
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o UTEh] T AEATIHAAT FHI TgEH Hi S € AR =S F
fore s s STEE 2 S €

o QRASHET F1SH1, IRAS @8, s, STArT-+E "ied 3R
i faer §9r fFan s 21

o OFESHT I HieT & YeeR &% WSSl & AT9R a1 Sl § S
Afe I8 1 AFEE &1 Uia TE R urer € o 9fEsen 1 | R
Twar & 71 e & feaga fean < gt 21
2. famw (Elaboration) :-

o 3EH wfT R iEfEn yqE )

« U g gedis AR fasm s @] #1 S € @i sifey
FH 8 5 ¥

o ITN-HAHA Higd (T 80 i), SAEEIEE A9 3R
SifEHr =1 |ifaE a1 g9 gRefig &1

o R 4, Hie & TR TFeEl & f@ers 9 & T IR afs 78
T HHSEl ! WA &1 L Rt a1 IS w1 R § 17 fohan < geRar
2 o fi 9§ feamea fean s warar 1

o foIRT A eTfdeaat Swes |
3. Construction :-

« gfEsE faefaa o gof & % 2

o foeg 91 9 e TR fFa S € eiv R wdfera foran s
gl

o ST FT A B
4. HHAT (Transition) :-

* Ultimate project general public % fom ficfs 1 st #1

* project I fa&™ | e H transfer FX |

* pdate project documentation

o sffer 2 amdifsa faar s 2

o T § el wiess & SMER W W § @i @ F S
gl
5. 34IGT (Production) :-

o HigdA 1 AE] =07 |

o T 1 GEgER I W@ SR 3T faa S )
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Phases of RUP :- There is total of five phases of the life cycle

of
[esmwmome ]} i ™

Advantages :-

1. T8 TS SEAESIHY UM Tl €, T8 UhRa &1 W3 JU Hl
2

2. I SifEH-Yeue HeHdl YSH FTdl ¢

3. 98 2l o1 T9: STA F1 ¢ R AT Fa 999 Aty w9
%l

4. IS ACEA gAY % B9 H g IR wivem Suersy
%l
Disadvantages :-

1. fosiom e it W = sTavEsar €, i ufmar Sfea T

2. Sifewt T8 wfad ®9 ¥ Aty 7 ¥ Al uiha |

3, Siifew yaEd W aAfus el

4. SR-9R THIFd T HiS |
Agile model :-

Agile model S ® 9% iterative T incremental models 3hT Tk
combination & 2 9iq 9% iterative 91 incremental models ¥ THeTaRT &1
7l

Agile model # process flexibility # customer satisfaction T
Arior ARIORITYAANYA f&zm simar &1

Earlier times ¥ iterative waterfall model 1 3TI1T BiFEaAoR T H
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& T fofen Siran o1 | Sif o 1 999 € T developers &l 9gd |RI
MWWWW% Wﬁﬁ@ﬂﬁﬁ%%ﬁﬁsoftware
development & ¢l customer TFATX H changes HiA = Hedl & |
T9 changes 1 F1 H 9gd 9gd 9 997 fafe o1: 9 o € @1
Ha FHHIET T T H & AT 1990 % 9 H agile model 1 FEaTad
faman |

Agile model =T HEATIT software development & &= | changes
w0 & forg & a9 T o1 Y foh giteas e 1 Soel 4
o = w3

Agile model ¥ fr=faif@d steps &1d & :-

1. Requirement gathering
2. Requirement analysis
3. Design
4. Coding
5. nit testing
6. Acceptance testing

Agile Model H software product &I smaller incremental parts ¥
divided T <mm % | 39 oot T B2 part &1 developed f&a1 S
¥ iR Rt 399 =2 R & incremental part @l iteration T developed
foan < ¥

Y% iteration 1 BI2T TN ST € 999 % 3§ oAFT ¥ man-
age fohan 51w qon 9 1 99 TwI H W A 1 v |k T Ao
Fad TH B iteration plan, develop @1 deploy faan simar 21

Principles of Agile Model

1. Software development & S customer % WY contact T T
ED ferw qen requirement T ED T‘Fﬂl development team H Teh cus-
tomer representative BId1 & | 5@ @[3 iteration 0 T fermn st g
stakeholders @91 customer representative 39 review ®d & a4l require-
ments %! T evaluate F T

2. Customer &l requirements 31 T T % fog working soft-
ware T demo f&ar s &1 #197d 35H f9% documentation T depend
& @ 2

3. \2aaX & incremental versions 1 EE] FHI @& customer
representative @ deliver AT TSl 7
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4. 39 HigA # I8 recommended T s & f&F development team
1 size BT (5 ¥ 9 =afa) 21 Ff2€ A1fF team member ST & 98 face
to face communicate ¥ Heh |

5. Agile model 9 @@ T emphasis a1 & f&F Aoz § v«
ff F1E changes F% &1 a1 39 oSt ¥ JU T fefan s

6. Agile development H programmers T H9 HTH Hid 2.
s programmer hITET Il g THU 39 code &I review FIl €.
Rl programmers 3T FHHT T FEed W & I e e coding
FIAT T 1 FH FE review |
Advantage

1. 38 a1 programmers T WY FTH &G & f18Y coding Ed &
3=l Bl & A1 SHH ogd & W Teraal et g

2. 39 software project %! 5gd %1 THF | 1 & foram s €1

3. 39 customer representative I U iteration T idea BT T
TS99 9% requirement %1 STHHT ¥ change T Hehd © |

4. F% "He development @ Wgd 8 arEfaeh approach zl

5. 399 teamwork T &AM faam s €1

6. T9H rules ERGRET T ¥ 2R documentation W 1 & SR
B 2

7. =T planning ! $TE¥asal T8l gl |

8. I8 I | manage B T T

9. 7% developers & flexibility T&H &l 7
Disadvantage

1. I complex dependencies &1 handling & & Tkl 7

2. 59" formal documentation &1 FHI & HREI development k|
U B S B

3. I I customer representative T T W& & 3R customer
representative T@d information & &d T O GiredR T 2 el ©

4. 394 only experienced programmers & F2 decision o THd
% 7T programmers FE T decision & & T T

5.39H software development * RILEIGH H Hieeaay &t o9 |
TSR effort @1 time T 1 a1 &l @R WIa ¥

adaa
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