1. Conventional Softwoxe Manageme,nf

Definttion -
Conventional Softwoxe Management wefexs to the eaditional G'-PP“OO‘:}‘
used fov Plo.nhfna 3 de,velor.a?na . ¢on{mqr.'n and mointaining software
p“toje,c:\:s. AR ma.i’n'lu follows the Watexrfall Model and focuses on
Comp'leﬂﬂa each phase one aftexr another.
Chaxactextstics :—
1) Follows Sectuen{'fal (Lineax) flow.
2) Each Pha.se_ has SFec.T-FTr_ delivexables.
3) P*roa-:es.s is measuxed P'no.sv_ bU Pha.se.

"l) Doc.ume.ﬁ‘lh.'H’on s ﬂfven high Tmpo‘r‘l:anc.e..
5) Cha.nae.:-. axe difficult to |mP'lamen+.

Waterfall - based Mcmagemen{' -

Peoblems with Conventional Mo,nagemen‘l' -

Re%u'f'temen‘l' l) e 't;al.cl and nflexible.
A“G‘lﬂs"'s ]/ 2) Clqanae.s N 1ec1(u71e.me.nts ate difficult.
stlshr? ' 3) Woking softwaxe is ovailable Jate .
De.s.tan I, 2 g o 1
Tenslormenintion 4) Hnﬂ'h ~<isk and uncevtain Y-
CCocL?na) | 5) Not suitable for L::::ae and ComPlax
Te.sl‘?na PTOjec+5 ;
=
DeFLonen‘t'
Malintenance
Advan‘lnae.s — Dfaaduanh:ﬁ;ci =
1) Smele and easy to undexstond. 1) Inflexible to chanaes
2) Cleax .s‘l:aaea and well defined. 2) Real product visible vexy late..
3) Ea.sd to plan and manage.. 3) HTa'h sisk if tequivements axe Lrong .
4) Suitable for small projects with 4) Not suitable for r:omp'l.ex and J.cma
stoble -te.q'u?'te.me.n'l:s. P-rojed'.s.
5) 545"'0""& documentation. 5) Customex Ffeedback comes in late s{‘a.ae.
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Conventiona). Softwaxe Management s a traditional app*soac.'h wsed fov
sSoftwae P‘:ojec:k moanagement. 1+t mo.in'ld follows the Watexfall Model n which
the P-rojeci‘ s divided inte diffexent Pha.&.es and each Phasa s COmPle_{‘ed befoxe
moving to the next phase. The main phases axe Req’u‘:'te.me’_n{' Analéjsis ; Sasjce_m
De.s'i'aﬂ, Tmplementation , Te_s‘l'fna ) Deplogment ond Maintenance. Tt is simple,
easy to undexstand and sultable for smaoll projects wheye wequivements axe clear
and stable. However, it is vigid , not flexible , changes axe difficult and wovkin

softwavre s available lote. Tt hoas 'h?ah ~visk and is not suitable Ao lcuge. and
c.omplax P-coje;c;l'.s.




2. Evolution of Softwaxe Economics

j) Software Cxisis :—

-

2) Evolution ‘=

Softwaxe cxisis vefexs to a Per:od = 3) Cost Foctoxs -
when the demand Hfor softwaxe * 1960s — Manual codin e v
exceeded the ability to cle.s.?gn, and  ad-hoe methods. i o
d.eveloP and maintain it u.sTna e 1970s - Structuved programming, Sl d oo
conventional methods. SDLC, documentation. e Software tools cost
S + 1980 - Object oxiented Silroiningiicas
S concepts, CASE tools. e Maintenance cost

o Poox c.!’uolfta softwaxe

Cock Lveriive « 1990s - ComPone.n'\: based . OPa_‘rcd:Tonol cost
L =%
Cehedule cieloﬁs de“’ﬁLDFme'"kj Feuse . o Cost of c:w.cxlﬂ: (e‘wo-:s,
L ] L L
. C'homa?nﬂ- "I'&ctu“re.men‘tﬁ o 2000s and 'bendoncl - Aaﬂ.& 3 vework,, {"9-545“"3)
e Loack of skilled manpowe¥ De.vOP.s , cloud c_omFu.Hna,
o Difficult maintenonce automation, AL tools .
L*) Schedule - 5) onduc’c?v?'}:ﬂ - ng_ﬁ-ram .~ Evolution of
. Softwoxe Economics
o Softwoxe P‘tojg_c_,{:& often face . P-roducﬂv?‘l;tj e the mecu.s:-.m? OF.]: == Agile,
schedule cle.h:x:js. output P'rnd.uc.e.d. pev unit input. T - t A
e (Couses — unzeolistic estimation, . H:a‘ng-: P-roclu.cﬂvttu means mMoYe A mponent| AT Cloud
're%uz'xame.ht changes, com]:lexift!, ok in less time and cost. S gg:sg, e e
~esouTce unavcnﬂobm'fﬁ- . :De_Pgncis on tools methods, & Tools Shuhnw:d Tools
2 P“!‘OPQ.‘( FLcmn?na 3 estimation skills, veuse ond automation. v 1‘“3*”“5DLC ™
and {:'tc.\.ckfna weduces de‘ln:js. e Meosuxed as — ngomnlina
'P'toduc’c?vfhd = O’-'-JGE‘-‘-'E , >
'_l:nPch 19605 1930s  1980s  1990s  2000s+
Ye.mrs —_—
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Softisaxe economics is concexned with the economic o..sPec;l:s of softwaxe c!.e.veLoPme_nf.
T+ includes cost, schedule , P-rocluc\:Tv?’cU and cv.x.alH: . In eoxliex eaxs , softuwaxe Tnd:.:,.s{-rd
Loced o sexious P-mbham colled softwawe cvisis. Duxin 1960s , the demand for softwaxe
increased -:o.F?cll but +the owvailable 'l:ec.‘nv\oloa?e.s., tools and  skiled wonpower weve not
culficient 1o meet e derand . As ol ~esult softwaxe P-rojac.’t& suffexed +vom poox CLI.LCLL:‘{ZH ;
cost ovexwuns, schedule delouse ond customer dissatisfoction.

To ovexcome wThis cxisis, diffevent technioues and tools evolved ovex the yeaxs. In
1970s , structuxed P*roa-tcxmmfﬂa ond SDLC wevxe introduced. In 1980s , objed: oviented
concepts and CASE +tools Imp-roved P’*fodudﬁv?fﬂ. TIn 1990s , c.cmpone_n"l: bosed develupmen'l:
ond weuse became populox. In 2000s ond betjcnd, a.ﬂ?lg, methods , DevOps , cloud com-Ptxl:?ng
and AL tools axe uwsed to ImP-:o\.re. e?-FTc?encU and ~educe cost.

The cost of softwaxe deFencLs on vaxious factoxs such as xsonnel cost; hoaxdwoxe

softwoxe tools, {"rcx?nTna, maintenance oPe:ra.JcToﬂol cost and cost of q_uo.'l.?'bti : P-ronrc estimation
ond cost control oxe necessox fov successful projects.

Sechedule is anocthex TumJco.nl: foctoe. De_la.ud occuxs due to unvealistic estimation,
~eguiverment c.ha.r\ae.s 5 c.omF:'Le.x?Jc and wesouxce onblams. P'-cof:e.-r Plann?na 2 mon?-ba-r?na el
Jc*rg.c.k?na help in comP'leHna P-cojec.ts on time.

Productivity measuxes the e.-F-FIdeﬂc:l:ﬂ of process. It is the watio of output to input.
Tt con be improved by better tools , automation, veuse , skilled people and standaxd methods.

Hence , evolution of eoftwaxe economics shows how softwaxe d.e.ve_].oPmen‘b P-ro.c.":fc.c.s

TmP-rcNe.d to P‘roc;.mc.f'_ bette~ c[’uo.l.f'k:j softwoxe in less cost and time.




B ImP-rovina Softwave Economics

Tntxoduction =

ImP‘wv?n softwaxe economics means de.vel.oFi.na ond delivewing better softwoxe in
less cost and less time while maiwbcdnina 'h?ah %uol?’ct!. Tt con be oachieved 'l:'n-rouah
cost veduction, P*:cduc{:?v{"ca 'lml:wove.merﬂt , Softwaxe weuse , bettex tools and automation .

1) Cost Reduction - 2) P-rodud:'wf'\:a Iml:wc\.-‘eman": =

e Aveoid unnecessaxy featuves . o Better Plo.nnina and 'Ewnc.kfna :

J OP‘\:ImTze. vequivements . o Use of skilled monpowes.

L Im]:n'ove estimation o.c.c.t.wo.:.td y e Txainin and mo‘HVGL‘HOﬂ.

o Reduce ~wework oand ervors. o Povallel develoPmen%.

e Use stondaxd processes. : ¢ Measuvement and feedback .
Cost ( Productivity
Reduction Tmprovement

Im in
3) Gotbose) Reveel b g

o Reuse existin modules ,

5) Automation -
e Automote 1ePe’cT"che. tasks .

Softuwaxe

Economics

components and libvaxtes . 7 ¢ Use autormated testing.
¢ Saves dm.relopmen’c time . A e Softwaxe e Build automotion.
o Imp'roue.s 1elTo.bT].I‘l:a ; Bettex Reuse . DgPloame_n{: automation .
o Reduces cost and effort. Tools ¢ Reduces human evvovs.
¢ Promotes standaxdizotion. L}) Better Tools :— e Soves time and cost.

o Use of CASE teols.

*» IDEs, compilexs, de.busae.-rs.

e Vexsion contvol teols.

L] Tmﬁna tools .

. Im]:rrove.s f-]}-ml&g and 5Peﬁd.,
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ImP-rovIn softwaxe economics s vexy important In  softwaxe cie.ve.LoFme.rﬁ: 5 Ake
means cle..'l.:ve-ﬁna 'hia'h cv.a.o..'!.:'htj softove n less cost and less time. Tt con be achieved
‘H’\TOL.L ‘n C.a.s{'; "#eciu,c:l::on 3 P':cdu.c.‘h:v:'ka :.mFrrove.men‘h 5 .So'PﬁA:o.‘ce Teuse be"ck&’_'r “:DOLS ou'\cl

automation .

Cost ~eduction con be done blj cx.vo?d:na unnecessavy Ffeatuves , oPﬁm'{z:na wequivements,
imfa'rovtna estimation occuvacy , -re,clt.-.c.ma ~ework and uwsing stondoxd processes . P-roduc'\:?v;fa
ImPTove.me.n‘l: depends on bettex Pla.nn‘na , use of ckilled manpower , txaining , wmetivation ,
-f}oa-all.el develoPme.n'b ond measurement . Softwaxe veuse meons TE.U._S:ha existin modules |
campone.nlc_s , libroxies and framewovks. Tt saves development time , improves ~weliability and
~veduces cost. Bettex +tools such as CASE +tools , IDEs, compilers, de.buagews , vexsion contwol
tools  and %e.sﬁna tools help in imP-roana q‘ua.lf"l:-d and speed of d.e.va‘u::Pme.n‘E. Automation
includes ou..l.’:omo.’c\na -re.l::e.'l:f.’ctve tosks , automated '*:-e.fd:%na, build automotion and cleFloﬂmgn{:
outomotion. It weduces human exvovrs , soves time and weduces cost.

BU O'PPLSTnS thece 'l:e.:hnTc.Lu_e.s 0 softwaxe P—mje.d:s con be c.omPle;l:ed with better
cv_(_a]j‘l:a , less cost and less time which 'nmP-tove_g ovexall softwaxe economics .




4. Rebucing Propuct Size

Reducin -l:-roduc:l: size means d&velo]};na softsoxe with less lines of code
lece C.om-l:l.e.‘x.ﬂ:d and less ~esouxces while mojn‘ha.:ﬂ:na 'hu.ﬂh CLL.LOLU“IZH and
vequived functionality. Tt con be achieved thvough ~eusability, component=
bosed de,veloPme.nt , use of libvaxies and code o]:rl;:miz.o.‘l:fovw :

1) REUSABILITY :- 2) COMPONENT-BASED DEVELOPMENT :=
. Re.u.sc.\.b;].:i:a is the ah?l!ht! to ' e CBD is an opprooch in which seftuwaxe
use ex?.s’c{ﬂa softwoxe oxtifacts is built using P—rg-e_x:_s‘[',:nﬁ , well-defined
in new development. components .
~eusable

o Tt ~educes development time , ¢ Components oxe inde.‘:e.nde.n't 5
ond con be in a-ru.{;e.d to form o sasl:&m.

e It improves cv.:.nlffﬁ . majnka.;no.bil}ktj ond
~educes size.

cost ond effort.
o Types : Code weuse, Design veuse,

Test cose weuse , Documentotion
Teuse . Rmmahﬂihd ComPoncn’c-bmd
:Deve,]-.opme.nt
REDUCING
3) LIBRARIES :- Probuct 4) CODE OPTIMIZATION :-
= L:b-'o“;% X Pwe_u?t&&n SEZE L Cede QP.b:mziﬂ.h:Dﬂ meons mv:{f"‘ﬁ
collections of Punctions ) classes efficient code  to Pe.'t‘FO'\'m +he
Code same +toask with less wesouvces.

T RES G Libroxies
L) U-s:wa libroxies ovoids m-rﬂ::ha

code From scxatch.

OFhm'z“hm o Tt veduces memoty uscqgely execution

B time and code size.
EMEFITS .
: Remove d.uf.:hmd:e code ,

. I-I:. -re.-d:.Lm code size 3 increases e S ol o Techniques :
'tehn.'b-.li‘htl and saves —time . A e use efficient alﬁm?khms , loop

. Emel.e.s. =G TIt (C++) 7 i Im]:m:w&i. 'rel;nhi'l'rktj and qru.cd.ut:j . o?‘t:m;m{ﬁoﬂ A me.mg'\'ﬁ opkfm:mﬁcﬂ 5,

-NET Libroxies % Save AL 2 Beduces CDMFL&“.ta' dota strxuctuxe OFt:m:‘zo.t:cn =

. Imp-tave.s mn.:n%a.;v\n.hﬂiftl.
s Fostex de.velol:rrvw.ni: and d.o.l.;vvn:a.
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Re.clu.dna P-rndu.nc.‘l: size 1s on =mPo-rbn.n‘l: oh:!e.c.ﬁvf_ in  softwoxe ena?\jmﬁnﬂ . It
MEornsS cle.ve.l.af::r\ sofh.:.a::e w?-t'n min;mum C.Dd.e. ) \'ﬁ;h:mu.m CDMPL&X;‘E G.hd. m:h‘l?"‘\uﬁ'\ w
~esouvces wohile main*a.iv\;na -re.q.uj-te.d. -[-'-.mr:btoncq.l.:‘i:u and ctuc\lu:tj. Smallex softuioxe To REDUCE SIZE
is easy #*o develop, test, mointain  and  enhonce. Product size con be ~weduced » Reguivement
thvough veusability , component-based development , use of libvoxies ond code optimization. Moulusis
Reusability i5* the q,b:i.:-ka to use -e.x?.s’dnﬂ softwoxe oxtifocts in news clevelopme.n{:. It s Aveid Unnecessoxy
cose weuse ond documentotion weuse. Tt weduces featuxes

includes code weuse, d-e.s.?an “~veuse , test
d.,e.\.re_}.och_ni: time , cost and Increoses -n:l:aul::u'l:ﬁ 7 ¥ AT, B e
Component - based  development is an approoch in  which softwaxe is built u.s.tna ormetiocks

well - defined - c.omPone.n{'_s. n Ccvmpohcmts axe ?ncl:.P&nde.n“: and con be o (s b:mPl&

e - e.x?.s‘b?nﬂ 5

:n{-&a-ro,be.cl +s  form o .sastcm o ABn :MPTWQ.& “I-‘-”“J'H"tj 9 mo&h'l‘.a.inu.'b:u{a and veduces size. dest
Libvoxies oxe collections of pre-covitten functions , classes or modules. Using Lbvoxies go
aveoids wwitin code from scvoteh. Tt weduces code size, increases -re].:a.b:l:{:d ond  sSoves e Remove
time . Examples oxe STL im C++, .NET Llbvoxies ond Java APL . ~edundent
Code op'b?m?mﬁcm means m-rﬂ'.fna efficient code +o pexfoxm the soame tack with code
* Use proper

less —esouvces. Lt weduces wmewmor e, execution time ond code size. Techniques include
U % t‘_.od..
i%al

—emovin duplicote code wsin efficient ereithms oo sptimizaotion remor optimization
E ! C‘—lﬂ : T ’ J it standaxds

and  dota structuxe oP‘Hm:mﬁoﬂ .
BU o.PPla;na these technigques , softuwoxe preduct size is weduced which wesults in

leee cost, less time, bette~ aLugJittj, h:a-'n -teliabi]ﬂ:u cand easy maintenance .




5. SorFTWARE PROCESSES

1) DeFINITION :—

SDLC PHASES - 3) GENERIC ACTIVITIES :=

A 50‘? 'ls'.bd(x\'e.

process s oo sek of

Gl Recwjte.me.n{:

These activities occux ocxoss oll

velobed ockivities and octions Anulusi.s e phases of the softwoxe process.
pexformed  to develop, delivex 17 e Communicokion

and maintain o softuwaxe sus*:em. 9. S&ds{:e m A Plcnﬂﬂ:“a

Tt defines the ovdex of activities, Design

n  softwoxe de.velo]ome.n'l: .

v

3 . I\'\"I Plemenhﬂon

o Modeling (Anolysis & Design)
o Construction (Cod:na & T&s’c?na)

(Codlna) ° De.Ploame.n"c
2)| SDLC. (Softuewe: Development v ,
: ).- \lf A framework va:de.s the basic
SDLC te o framework that 5. 'DePlone.nf structuxe o manage and control
describes phases of softuwove I the softwoxe process.
develo‘::me.n‘l: from stoxt 'l.':o finish . AT TG I o 5EL AV \”_a process ekl
I"l: P’to\r;de.s. (= ¥ sas.'l:emoi‘.lc.

o Ti defines tosks, milestones,
delivexables and %u.ol;'l:a OSSUYONCE.

o Tt con 'be 'F'T&&C.T:P’HVP_ , descxiptive
ov toilored .

Q.Ffwom:h o build 'rﬁah %unl:.’ctj
softicoxe in less time ond cost.

Process FraMEwWorRk DIAGRAM :—

5) ADvanTaGes oF Sortware Process -

L Process Fromework

1. Provides o s\ds’camu:’dc. and dedPlf.ne.d mﬂ:rrood—\
2. Imercwes cv.u.nl"ﬁa of softuoxe .
: Y 3. Helps in bettex plonning ond tracking.
Ackivities Tosks Milestones Delivexables QA & o 4 h
Me.h't:c.s LI- Racluc.e.s w15 oy COosL .
5. Enhances communication ond tearmuwork .
. 3 X 3 6. Ensurves 'Hmeltd cl.el:ve:ta.
Who does?| [ How? | [ When? | Output | [ Quality 4. Eosy moirkenance and fubure changes.
Check
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A softuoxe process ie o set of ~weloted octivities, methods and
mointain softwoxe systems. Tt P—::;v?d.e.a o systermotic o
mmk'ma softwexe . Seftwoxe ocess includes the acktivities , delivexables , wolee and °{f”'°l:£t1 assuvance
measuxes 're,cl_u'wed to build o high qrunl'\'\: softuoxe P‘rod-.-.r_.‘b.

SDLC (So-t“;wwtv_ Do:ve].o?mg_n{: Life C c.Le.) te o Promewsork thok consists of P"r\use.s followsed n

sequence . The main phases axe Requivemen A\nolus.:s , System 'De..cﬁﬁn , Tmplementotion CCccl?na) e Test:na "
'De,‘:loame.nf and Maintenance . These phoces axe shown in the dioagram.

Genexic octivities ove the oackivities that occux thvoughout the

A cess HFromework ovides the stvuctuxe +to wanoge the process. Tt defines the activities,
tocks , milestones , delivexobles ond QA wmetrics . Tk can be prescriptive , descriptive ox tailoved as pex
the needs of the projeckt.

The oadvon es of softwoxe process oxe .5l€jsﬁmoi::c. mPFtccu:}\ K :MP-rcve.d. cv.md.ﬂ:ﬁ , bettex Plnnn?na )

<isk ~weduction , effective communicotion , timel delivex and eos maintenance. .

Thus , softwove processes help n producing qrunl: 4 softwore in less time and cost ba -Pollom':na
| o a.tsc,:rpl..lﬂe.d, and  well - defined Q.PP-rcc-.c."n.

Fvo.:.’dce.s. used to develoP , delivex and
P‘roo.dr\ o tronsfovrm  usex ‘\'ect'u:'ﬂ*_m&ﬂts ints

falalf X1 :WL‘-PEC’E‘V@_ O'P Jc.‘ne. model.




Process
to achieve better "L“‘“l"‘tj ,
wsin

like PDCA c.:jc.l.e;.

1) CMM (Copobility Motuxity Model) :-

: MPTDVQ.MC.I’\{'. YMEONS

6. Process IMPROVEMENT

- -
] Y\"\PTGV i%al

hi a\«e.- fwcr:luc.h:v;‘tl{j

)

Developed by SET ( Softwaxe
1990s.

1mFrrwe. the softwore process.
5 Mni:wru:\d Lewvels :—

.
1 earh

Engineexing Tnstitite)

evaluoke. and

/ | 5. Optimizing i

1. Twitial CMM Mobiity, |4 Managed
2. Re.Pecd:a.bl.e. Levels 3. Deluaed

3. Defined Lokl

Ll'. Mammaed I—l- Rer

5. OP"ﬁm'\z.Iha li_ Thitial l

3) ISO (ISO Aqcoi:2015) :-
IS0 s an |
Mu.x\nﬂe.w‘e.r\t S«d.sl'.e.m (QMS)

+nakionol standaxd for q_unl:*::j

It s wot .sFe.r.'\F:c 4n cofbsove but conm be

the software
and  customer sotisfoction .

modele ke CMM, ML S LSO 2kondoxdse and continuous :mFrcve.mc.nf 'bec}\ﬂ'\q,u%

tocess con'hinuouslﬁ

deve LoPme.n’c
Tt done

can be

CMML (Capobility Motuxity Model Tntegration) :-
CMML 1= an '.m?vwed wexsion of C_MM'.
Devela\:vcd bl{] SE:' o .nv\"caa-ratg different models.
S8 _¢.wl>1:>m‘\‘.s. Process Im?tbve,me.n‘\: ccross multiple

domains .
CMMI hos 5 Mo.i-i'.-.r'.ku Levels (same os CMM) -

1. Initial CMMI  Featuxes
2. ch.naae:.{ s Process oveos
3. Defined e Goals and P’tqﬂh:ce.s
. o s Centinusus -\m?'vo'uﬂm‘h
L. Qum\hih.{'.wdﬂ Ma.nased 1P e AR 1
5. OPH m'u:.:na as well os Lamrﬁe.
Q‘Eﬁm'\:'r_ﬂ.*.:on.‘, 2

Continuous Im?rwzmm{'. —

Processes ond sexvices . |

Aime ot inecremental ond continuous enhoncement .

opplied to softwaxe mgnn:zn:];:ans. TSO 90064 Benefits - Re.cv.a'ru.s covariibment [ Brarn: il teorn rnermbexs. |
s Focuses own customer sabisfockion , wml:'ha = o leods o haher walik and  custormer
3 i » Tmproves process gﬂ:m«d d i d
Wuﬁeme_nt and  canbtinusus |mP-mue.me.n’c, B 2 it B e s
* Main FPrinciples - Sodlufackion
1. Customer Focus 6. Evidence boased | Sy 5) PDCA Cycle (Plan-Do-Check-Act Cycle) :-
2. Leadesship e I R ok PDCA & : t vnodel
5 Enana:mt ot 7. uw'n:]: cos - C. s o cow |:nu.a\.u:, Improvemen o
4. P - ) mﬂmﬂcmgn{-_ . Ime.we,', al.:-lxx]. F-toPose.d. bt! Dz.mtma .
5. ImFmve,mf,nl: mPianu. e Used n continuous im evnent of processes .
PDCA Cvcle DiAGRAM B De'm'nﬁ C‘C'Id‘"‘
— :
T Plon = Id,&\'\‘trpl(ll -P-\rnhlf_rn_e. . Mmlﬁlc couses Benefits of Process Tmprovement
ond  plan  solutions. ;
Tmplement 1. Tonproves softwaxe quelity .
the plan Do = ImPl.e.me.n‘h the plen . 9. Toie = " -'h‘d
i / k - OLHEe5 od.,l‘.‘. AN .
R, G ) b e 3. Reduces cost ond time.
Zo eESE 4. Trnproves customer sokisfoction .
= Act ! Take oction to improve 5. H - o
St M a ¥ AT W 5 elfns n wiek wonogerment .
-rea.u.a.s asnd 6. P\'omo‘\:t.s best va’dcm_s.
A e stondoxd . .
= F. Ensuxes cortinuous a‘vm{}\ .
e b fles
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Process v ernent s  the sustemokic oy coch o evhonce the softwoxe dgvelaPme.nJc ocess
continue ts  ochieve betker uelity , producktivi and  custormer sotisfaction. Tt canm be ochievecd
sty odels 1like CHMM, C.M'I“"lq.'l"_, 3“?50 ound niques Lke continuous :mfwwe.me.ﬂ'h and PDCA Cﬁd&‘

cMM (Co Lt Mn.tu.-ﬁta Model) wos dew. A by SEL. Tt has five m’:u.vt’c\d levels : Twitial ,
Rq.?eo.'bal:llf. , Defined, Moumn ed  an OFh?m?:-.?na = he_lps mamﬂ'\'.r.cd::m ts  eveluate dthelr cuxcent

ocess owch -lm?‘!ﬂvz. . CMMMI (_Co.Pq.b:L-tu Mau.‘:.ux:tﬁ Model T~ mt::vn) e em e ed wvexsion of CMM.
£ Iw votes different wodels ond also as  five mo..‘l'.u.-r“'.u levels 1 Twnitlel , Mo..no-.ae.d. , Defined,

Qu.mn‘l'.n:c-i’.:ve_l. ™ ed  and OF‘\-.:MH.:“ . It Srcludes ccess oveos 30@.1.5 oundl tices .
TSC 9001:2015 ‘s on standeaxd For G{u.ad.t'\‘.a Mw\o.ﬂe.mc.n‘t 5\‘:].5“:4\"1 . It Focuses on
custower sokisfoction , %““r‘*"‘d % lc.n&e.—rs'r&F ) process o.PFvoa.c.ln o '-W\P-rovew\e.n‘: and  evidence based decision

intexrnokion

W\I:I.LL.I\"\ .

gan’::v\u.c-u,s '\M\:woveme_n'l: s om  on n:na effort o Improve oduckts , Processes ond  sevvices
cortinuocusly . PDCA c_uc.!..e. iz o wmodel For continuocus Tmmprovermen conaistin of Ffouw steps @ Plan,
Do, Checke and Act. It helfns i :d.z.n£1'c'ﬂ:na -P'rob\!\z.m.e., :-w-bfrle.mt.n“ﬂv\a solutions , c.h@f'_'rr.tv\a wesults omnd
talcin cocrective ockions .
ccess Tmfwwgme.nt helps  in d\elive,-ﬁnﬂ \-ﬁs'h qﬁm.l.'d‘.ﬁ softivorxe n less tirme ond cost
efforcts .

2

thro uﬁ\'\ d.‘usc.:PL:nzd aundh Cbﬂ*ﬂnuom.&



7. TEAM EFFECTIVENESS

Team effectiveness ~wefers +o the od:ﬁlj'l‘.% of o team +to achieve its 30‘315 n o

efficient and effective mommnex. Tt depends on team structure

2 2
cooxdination and wmokivekion .

1) TEAM STRUCTURE :-

2) LEADERSHIP :-

e Teorm structure defirnes how coles ,

< 5 5
lgo,cle.-r_*:hu? A communication ,

[

|
I

. A A ity to ide , influence |
vesponsibilities ond authority ove Project > La"‘”““‘“f’ =T e Fobic ity ity
- O Monoger ond  motivate teormm wmembexs to achieve
MﬂMlzed. within o team . e
. - ComMMMon ac A
® :la_":":‘u defined structuxe .he'l‘?“" Hal ¥ v e A %ood. leodex -Frrov:cle,s divection , removes
ity and weduces conflicts. Dev. Testing Doc. obstocles omd builde confidence .
. T'dPe.s of Teowm Structuxe :— Tearn Teormn Teoamn o Cualviar ool o [Gosd ] loxw =
—> Functionel Structuxe Excn.ml:hle. of ?mje. SO s e Yoo
== ?rajex.'b:zecl Structure Teorn Structuxe —> TDecision ma.k.:na c;bi].'\hd
—> Mokrix Structuxe —> Communicakion skill
= SuPPavh'we and mc’c\'vnﬂna
3) COMMUNICATION :— 4) CoORDINATION i-
¢ Cormwmunicotion is the e.xclrwmag of informokion S e L e .mhﬂ‘mum R AT
22 " me.mbe:-rs. efforts towoaxds o.d-\'ueu'\na teown aml_s
e Effective communicakion ensures thot everyone o T e RN e n.'l.'\an i
=
u.\-\de:f.s‘\:.ond.ﬁ the. 39@..\.5, tosks and progress Shmu ond vesources oxe used FrOPC-?L*d-
4 TﬂPe'f' e e Good coordinokion owoids duPU«coﬂm of
—> Formal Comvaunicakion (muﬁnas,‘ufnﬂ'_fu) work oand deloys.
- Twnfovmal Communicokion (discussions , email, e Methods of Coordinekion =
dnoks) > Rg.aul.ox mm’c.:na.s
Message 5 i TeaM . —> Proper planning
=Ny Leade yinyeds
Sendex | Receivex P EFFECTIVENESS =hip —> Cleox woles ond mf»onsdml\'\:nes
T 3 Feedbock | — Use of P-vojeg.i mnnﬁc.me.n{: tocla

Cormrmunicotion Puacm

Comrnunicokion Coeredination

5) MOTIVATION -

¢ Motivation i1s the dxivin force thot

encourages +teorn wmembers to o
bd:ﬁf.-r?ﬁ lie=

* Tt increcses Frod.uc.t:v:’ctd ond job sotisfoction .
. T:.jpe_s of Motivekion -
- Tntrinsic Motivetion (internal sokisfaction)
—> Exkrinsic Motivokion (rewoxds , -recaanﬂ'.:on)

Foctors Affecting Teorm Effectiveness
Cleox ﬁcxh].s ond uobie.c.'l‘.:vw_s

P‘\‘OPt:\' teorn strucktuve

. Effective lgnde.-rshi-t;

- Goocl Commun:ca:\::on

Bettex coocvrdinotion

" H'\a‘n mokivokion

. Trust ond -:e,sf»e.c:l‘. cumong rmembers

+ o0 F e

14 Marks Answer (RGPV Exam STYLE) :-—

Teorn effectiveness is the cn.'bll'rl'.a of o team to ochieve its cdocn.'l.s with \-\13\'\ %‘““"":'t{'j ond n less time .
Tt d.e.-Pc.v\d..s on  tearmn structuve , leodewship , eovaraunication , coovdination and  wotivokion .

Te.m-n .s'bu.udcl.m'e. cl.g,'pl.lﬂe_& the cvran.n:mf:ovn O‘f" 'l’alc.ﬁn ound ‘rc-sPQné:b;r\‘t:fé . A waell d.e'F:v'\ed. é“.‘tucﬁ:u‘tﬁ
provides cloxity ond ovoids conmfusion . Projectized , functional omd wokrix ove common structuves.

Leadexship is  the obility to quide ond influence teon wembers. A good leadex hos vision , decision
moking obility , communicaktion skill ond supporte the team.

Communicotion 1s the e.a-:dm;.naf_ af  infovmokion ornong tearn wnewnbexse. It con be Fformal or informal .
Effecktive communicokion ensuves +thot oll members oxe informed ond exvors owe veduced.

Coovxdinakion 12 the integvakion of individuol efforts towoexds common gools. Tt ensuves +thot -wesouxces
oxe used -Pwo\:m-thd ond activities oxe od.:anc.d. 2 Reﬁu.lo:t me.e.‘\::na.s ;) Proper ?Lann'\ncd ond cleax -woles ‘ne.\.-[: n
better cooxdinokion .

Motivetion s the d.-r?v:r\ﬂ fovce thok encouxoges teoonm wmembers to ?e.-v'povw\ better . Trtrinsic wotivekion
comes Frorm irntevnol sokisfockion while extrinsic wotivakion comes feomn  Teworxds and v:e.c‘oan: on .

Thus , teom effectiveness con be ochieved Ba propex structuxe , good leadevship , effeckive communicotion ,
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MﬂMlzed. within o team . e
. - ComMMMon ac A
® :la_":":‘u defined structuxe .he'l‘?“" Hal ¥ v e A %ood. leodex -Frrov:cle,s divection , removes
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9. AUTOMATION THRoUGH SOFTWARE ENVIRONMENTS

Automaotion ‘E}\wuﬁh softsoxe  envivonments rneons usin tocle ond  envivonments that

Su.P'Fm{'. and  autormote voxious ockivities of softisaxe c[evei.olpmen’c to 'IM'F\'OVL F‘-OMHVH:‘(]' ;

°v‘*°‘L.‘J°‘d cund  veduce time ond  cost .

i) CASE TooLs (Comp\.nke.v Alded Softwoxe Ena'me.e.v:na) 2.) IDE CIn{'.ca-rmﬁ:ed. Devclopmm’l: va?-ror\mgn‘kD
o CASE +tools oxe softworxe tools thot P\'::N:d,e e TIDE s o softwoxe o;P'PL;ccd:'\an thot F\'ov;de.s
Process . softiioxe dz.ve.l.a*Fhme.n{: ;
. "nw.\d 'ne.l.P n requivement c-ncn.l.ﬁ.s:.s 5 cl.e.s.:ﬁv-\ 5 * Features :-
a::d.'una 5 -!:.e.s{-.:nﬁ , mointenonce ond  documentokion . —> Code editor
» Types of CASE Tools :- = Compiler / Intevpretex
- UPPQ.T CASE Teels = Used in -reﬁ_u'wc.mmi: - Dﬁbuﬁﬁex
o-nnlﬂs:_f. 3 d.,es';ﬂ-n 5 Fl-ﬂnﬂ:\’\ﬁ 5 —2 Build aulomation
—> lower CASE Tools = Used in c.ccl.:ng F - Te_s{:::na +oole
{:&sﬁna » debugging , meaintenonce . ¢ Exomples ! Visuol Studio, Eclipse, Tntellid
° Exﬁﬁ'\]:’].l:.s ! Rational Rese , IBM Rotionel IDEA , NetBeoans , Pﬂ Choxm .

AuToMATION THROUGH
SoFTWARE ENVIRONMENTS

v v ! }

CASE
o IDE \éiﬁifc:_ AUTOMATION TESTING
¥ ¥ ¥ ¥ v
Aukormokes Provides integroted Manages changes, Automotes build , Automakes testing
onalysis , d\u:an, erwitonment  For trocks wversions deployment  ound te Find defects
coding  and development and ond  supports othex vcl:»c.l'.:i'wt. ond  ensuve
decumentotion . due.bu.aa'\ns 5 collaborakion . tosks . cl’u.a.].'\‘kﬂ .
3) Version ConTRoL 4) AuTomaTion 5) Testing
e  Vexsiors contvel 534‘5;1“4 (VCS) track MM ™ e Automokion veduces wionuol woork . Tz.-sl'.';n‘ol oukormokion ..u;uA tools to
5 ] S £ oand  Increoses g{-’-ﬁdmct’ & execute tests “""'*"""“""““"”‘U =
A + Aveos of aubtorolkion - 2 T'UP“ =
. -n"\n'.ﬂ allacs Mulh]:-h. d..e.ve.!.op-e.f.s 4o woovk A Tan. e T""H"‘ﬂ
c:rnmﬂw{'.l.u : Conbin In’u.«a-n‘-k:an CCI) - Inﬁﬂfﬂ.ﬁm Te.sh'ns
o Feotures @

=». Su;d:gm Tul'.:na
= Reafr_s.s:cw\ Tu{'.:v\a

= Trock dnnn-af..s
s Benefits -

= Mainboin ]"I:é{n'ftj
— B'ronc.h:nﬂ oundl meva:na

o
-

—> Deployment euskermotion
S

— Docuwmentotion ﬁf_vw.fn{::m

=% Eox i.\d defect detection

s Toole @ Jenkins, Maven, Grodle ~» Sowes time ound cost
- Bouc.kuup a.:nd. ~ecovery ) e e B 3 ¥ Impmvm %m:ta
e Examples : Git, SVN, Mevcurial , CVS., o Tools # It i TUME S MestNG
JTMetex .
ADVANTAGES OF AUTOMATION THROUGH SOFTWARE ENVIRONMENTS
o Trncreoces ]:rrcci.uf.‘k'\vtiﬂ ound. e_-ﬁ::c.'-g.nc.u ; . Su.PPm{'.s collabevakion umong teorn wmembevs .
s Reduces development time oand cost. . Ecu.\d racuntencwee  ound vm.aa.blLlhd
¢ Twproves sofbwaxe q,“‘“-’-“kﬁ . . Ew&lﬂ exvor detection ound el'u.i-:k. Ffeedbock .

o Ensuves m:.&&nau ond  stomdoxdization .

¢ Better project mo,no,ﬁt.mt.nt oundl 'brmk:na .
14 Marks Answer (RGPV Exam STYLE.) -

Autornokion H'wou.a\n softsoxe envivonrments vefexrs to the uwse of vexious 4oole cnd  envivorments
to  ocutomote diffevent octivities (1  softuwoxe development . CASE +tools Pvcv:d.r_ outomoted support for
onalysisz , clg.s.:ah A c.:-d..'.na ound.  mointenonce . IDEs '-ntc_ﬂvou’cc_ all  necessaxy focilities suweh os editor ,
mfﬂlc.\- N debu.ﬁa:x ond.  build +toolsa Pfov efficient d.&vt.lo?rnc.n‘h . Vexsion conbrol .sﬁs.‘be.m.s Fnensge c}\mﬂc_s
W source code ond support teamn collobovakion . Autemokion teels autemete build , deployment  ond  other
T:.\:»e.’c:‘h'-vz tocks , which soves tiwme ocrd veduces evvors . Te.st:na tools owtormoke teskt execulion and h-_.LF
in  eoxly detection of defects. Together , these tools improve productivity , q_unl:{-.ﬂ » consistency ond  help
n d..el.'we.-r'\na bekttex softwoxe n less +tivme ocund cost .

Key Points

+ CASE Tools

« IDE

» Vevsion Cembrol
o Autormation

. Tp_.s%'\nﬁ

*» Benefits




i) IDE (Inbe.ﬁ-rnhcl bevelopmem'c E\'\U:Tmment) =

ond  sexvices thot 'ne.].F

10. SoFTwWARE DEVELOPMENT ENVIRONMENT

A Softuoxe I)evelo]ome.nt Evvivonrment

eff c.:e.ﬂ’tl_ﬂ &

IDE s o softwaxe Lication thek provides
comprehensive. facilities +o du:.vr.lopev:..

It combines o code editor , cempilex ,
clc.'buﬂﬂen ond othex +eools ' o .5:1'\31@

texfoce .

Feotures i1—

—> Code eAltina with &Hn"‘.u h:a'nl:akﬁﬁﬁ
- Aukc-m‘:le.ﬂm and code .suﬁaut:cm.s
—> 'P*ro&%t ement

—» Tn odued v

-3 Su.]:r\:afh mul'ﬁ?lf. ngmm:na lonau.n.ae.s

Emel.e.é. = Visual Studic Code , TntellT IDEA,
EC.LPSE_ 3 PUC'hn.zm -

Derugging -

s

(SDE)

—
-
=3
—»

'Dabuaa:n tocls oxe used to Find omd

IDE

fix evvors (bugs) n the code.

Mdm&gvtlo?gfskomn’c&

o collection
n:leve.la?e.-\-.s ts d-.e.&;ﬂh , code , Lok . d_g,buﬂ ‘_ build oawnd d..q.l:-l.otl softuoxe

Furctions

E):cnmp\e.s i

of -[;:La.’cf orms

integroted tools

2) Buip TooLs :-

Build tools outomoke the process of am-n]n:'l.ina
Source code , Mmc-ﬁ:na d.t?cv\dmc:t.& cund. Pocka.ﬂ-:ﬂ&
the oap-ln-l:mﬂm .

'T"nud hgl-i:: n c:q'en:]r.:na consistent builds .

L

ComP:!.e_ souxce code

Muna.ﬁe Libraxies and d.a-Feﬂdgrw:e-s
Run  tests

qu_knﬁe. cundl ﬁmexaﬁc axtifocts

i— Moven , Grodle - Ant 3 MEBuild .

L) TesTing :-

. 'Te.&ﬁ'ma tools 'ng.l.l: " ve.v;-ptl:nﬂ thot the
softisoxe wocks o e:clur.hed.

T}jfm.s of Tﬁt‘na R

1:23::!’; atep= oy -Abepl and. [Wiapesk - Unit Testin

3 [ - te ten  Testim
Frikancdt o De e SOFTWARE BuiLp 5 gdm T“h:“e's |
> Breakpoinks DEVELOPMENT § | TooLS Do sl

. TEASIO LS Hﬂ'

—» Step into / ovex fm’c ENV|RONMENT —> U.Ia Testt
= Wakch vaxiables ]
—> Steck ixoce sis * Feokuves :-
=» Mw'u :n.s'i:ec.'c:m —> Test cose ement
Good t:ll:buﬁa:nﬁ improves code quality RePosiToRY TESTING > Automoated best execubion

5) Repository / VeRsion ConTRoL SysTem =

-

ﬂe?uu:hwtl skeves the souvee code amd wanages
diffevent wevsions of the 'Fm‘]t;t 1
It .su:FFn-rts collakovation sumeng teawn  mmembers .

Featiuxes @

Emelc.!- = JUnit, TestNG , Selewium
Pastwiown , TMeker .

ADVANTAGES oF SDE :—

Inereoses dLUEILUFL\' P(u:lu.r_ﬁv“'ﬂ ound. f.-ﬂ-':t::cndﬂ ;
Irproves code q_unJ.lE-‘.! and c:onsie.l’gnad ;
Reduces clg.vdarrm;ht time omd cost .

= Treck d'\eunst.s J
o 1'\:“3 M"ﬁz"‘a . SuPFu'\'{'-s c:lunl:ﬂvp-:hmn ound. ‘Ew:a:.-mk.
-> B-ukufv ound mvu ¢ Provides oudomation For tt.Pck;ﬁwz. toska .
Exemples i~ Git, GitHub, Gitlub, Bitbucket. 6 fpejente
|.Sc=|='mm|=. DeveroPmenT EnviROMMENT Dmc‘mm[
IDE 5| BuLp »| ReposiTor:
TooLs DesucGING TesTiNG (ocs) 3 DepLoyMENT
Wvite cumd C-n-wr;h., basild Firmel  eund Teat sund Shove  ound n‘f‘l"tl to
wanage code aund Fo.d-:uﬁ; fix  exvors vr,v:-ﬂd code manage F“'du:t:m
Vexsiens enviverment:
14 Marks Answer (RGPV Exam STyLE) :—
A Softusoxe Dewe t Ewnvivonment (SDE) & o set of inte tools | Flntpotm ound  sexvices
that support all  ectivities of  softisexe developrasnt  fuch e ced.:v\s ’ bv:ld-:nﬂ, d“]’*“ﬁﬁ:"ﬂ ’ t:q-t:na' A
vexsion conbrel ound d.l.?lo«uw-\cn‘\:. It helpe developers ko wovk QMG:!HU.S 3 waprove quelity and  veduce
time = to = waoekel .
An TIDE (Tntegrated Development Evivivonment) Tdegitint atanle (nkesiice’ | fuv st icsday Key Points
mo.na.ﬁ;v\a Pta&ac.ts‘, cg—nF:I.:wa sand d.;hu.ﬁa:v\ﬁ. It neludes feotuves like code editor | suv-\i:em h.:a'ﬂl;ahb:nﬁ, +« IDE
ouks - Liew , inte debugger  ond  project g . E ples  oxe  Visual Studie Code, s
Eclipse omd TmteliT IDEA. + Build Tools
Build 4%osle oxe wvaed ta ocubtometbe the cm?'-'lati.m of code | - d.g]:und.gnc:u cone -Fu.d(n.so_ s Debumam
the softwoxe . Mﬂ ensure comsistent  ound 'rt.?egtn.\:l.r. bailde . Pchm'l.nx build toolse owe Mosen |, Gradle '33 ﬁ
omel  Ant . . Te.a.tmﬂ
Debugging  tools help o ldentl :na aund 'p:x:ruﬂ ervovs . the allow M&:nﬁ breakpoints , » RtP"“:h“ﬂ (ves)
.s':nFP:ha lhvauﬁh code | mm“:av:na voxiobles ound nnnlﬂr.:r\‘& stock braces . Effective Cl'_huﬂ:!:“a '1m-frrnrv:d. 5
softuaxe  vellability - ¢ Automokion
Teat:na toals  wesl ok the sofbisoxe wiests  the vequiverents  ound wsorks mﬂu . Diffevent ar . Ink.,ﬁ“;_l;"m
of -but:ns clude  wat mﬁna 2l ek v hu-ﬂas 3 -ﬁu:—h:m ':441'-:“3, veﬂvm:a-n ":44&:“:[ ond LT  testing ., Cal :
Teols like JTUrmik, TesthlG , Selemiumm ond Pozkwiasm hr_l.li: m owkowsobion of tests e e g vesulbs | * o
'hmtl ov  Version Cowbesl S-ﬂl.bc.w\ (VCS) skoves the souvce code sond monages diffevent  wvewsionms . - E.Fﬁf_{@,v.ﬂ
Tt ollows wulbiple developevsa & wovk et h‘t! mk:na chonges , '““3"“3 code ound m-n.in'cpiﬂ:wa 'nhlorﬂ. . Q."-‘W-uttl

Exoomples oxe Git , GitHub and Gitlab .

ent

Thus , eon effective Seftoxe Deve k

Evrt
.sMPP.gfLs teormaerk omd  ensuves Fosker omd velioble softisaxe

P
.:I.-_l'wgtu -

Pve-du&k:v:tﬂi waaimbains code ap.w!.:tﬁ,



11. PrincipLes oF MoDERN SoFTWARE MANAGEMENT

-'".\ocle:rn sottiore ma,ﬂm.ae.me_.nt ‘e bosed on o set of -F-r:n:.:PLe.s thet Hali: " d.aL:ve.f:nﬁ
Hﬂ‘n qr-.:.n.].\l:tl softwaxe n  less bime , within budgo;’c and  with  customer sotisfackion .
The mo.‘jc'r F-ﬁnc.:-l::le.s oxe exPchned. belows .

1) ITeraTive DEVELOPMENT - 2) Risk MANAGEMENT :i-
* Work fs done in small ihevobions (vepeated o Tdentify visks eoxly n the projeck.
cyeles). ¢ Avolyze the impack and probability of ~visks.
* Eoch iterakion Produces a wk:\'\ﬂ ¢ Plan wisk Yesponises (mm:d._, veduce , tronsfer,
Mﬁaﬂ.“'ﬁ :“GTE.\"\'\&V‘I": " MC‘.‘F’&) .
¢ Feedback 12 token an.‘r'l.u ound. d\nnﬁg_é ¢ Moniktor wisks Hﬂ'\'buﬁ'ﬂﬁu..‘b the 'i:weje.d:
axe 'mcn-r]::cfnhcl.. . Hg.L-Pg " m'ln:m';z:nﬂ mex'i:e.c.{:e.cl. F\-oblr.m.s
s Tt veduces wizk and '.mfmwt.i cl-'w"l:{:j' cnd  ecost .
. Exnm-i:lr. % Aﬂ“.e., Serum | Sbalg_t. 5
Plon = Rizk Inl.ghf:f:m’c\an = SpE e
= Risk Anaidsw o Todutedll Rizie
\ N e Schedule Risk
Rodies Ttevotive = - R‘:&k Mcvn-\b:n‘-uﬂﬁ o Eaik il
C‘dd& (il = Risk. Conbrol ¢ Rescurce Risk
\ / o Busivess Risk
Im‘::l.cww_n't.
3) MeTrics - Thexokive 4) ArcHITECTURE-FIRST APPROACH -
¢ Mebrics ave quantitotive wensures used to Developrment * Focus is on creabing o sbrong owchitecture
track progress and q—““u*ti' before detailed d.v_.stan cnd. cocL:nﬁ‘

+ A ﬂooc’.. axchitecture 'F\w:d,&s a solid

. T""""tj he\.]: W decision mmk:ha e proceas
1 foundoation for d.r_vgl.afn-rw_nt.

\mPuwe.me.nl'. ;

o Erawaples of Mebeics ¢ i PRINCIPLES OF Rk |* Tt improves melntainability, scalobility
iy Blze (LOC) Fomckion Poinke) Erest MoperN Monagement sl eaabilyy.
Sy Effiet | (Pocemn- Ve ) Approach SOFTWARE ¢ Helps in identifying major visks eavly
= Time (5¢1-|e,du'Le. erimu_j MANAGEMENT e Axchitecture octs oz a hL.i.e?f:n{ for the
- Quality (Defect Density) entive system .
- Pmd.ur.ﬁv{tt[ (LCIC / Pexson -mnnﬂ‘\)
Q"m']"t:j Metrics
5) QUALITY MANAGEMENT - Management
. Quoli’cu is planned , assuved ond conbrolled
kuuahnu{'. the softisore life cﬁd.v_
s Foecus ew 'Pvz.ve.v\b:-:rn of defects ~okhex
thon detection .
s Follows stamdoxds eand best F\m.c.h;c.e‘s.
¢ Tevolves veviews, tu.t:nﬁ A c‘rmllt\d owdits
oind  covnbinuous :m‘;vwvmnt.
A T R e e ApvanTages oF FoLLowing THese PrinciPLES -
custerner  Tequivements and s veliable | o DBebter contrel over cost, kime * Higher PmduLHv:E:j ond ¢.Jr'$:¢:¢n¢:1.
usoble ood efficient . * Eorly detection cnd veduckion of | o Tncveosed customer sodisfackion.
viaka'
. Iﬂw Wh q’uﬂl_;gu._ ¢ Continuous ;m?mvw‘h n Processes .
1% Marks Answer (RGPV Exam Styie) -

Medern  softisare waﬂc.fﬁ-r_ht e bosed onw  cevbain FT.I\'I;:'F'.M thot Heii:r n maﬂnﬁ:ﬂﬁ sofboore KE‘I’ FoinTs
ijed:ﬁ. tﬁ-‘ed:'welﬁ . The ke“d ‘P—f:nc:‘:lea ore kevakive cl..g.vn-_l.chw-\gn*: , vk vmnnﬁ.r,mmt , wnebrics —.
axchitectuxe — Fivst &P’F’l‘ﬂd\&'h ool C‘u.nl.\t:j mcunn.ﬁr_men‘h. ¢ Thecokive

Il:e_mi'.'tm dw_ue_l.anLn‘h divides the P’foje.c.t ke amall 'Iht.‘ra*::m oy C.Uc.Lr_s - Each '\'b':—m“‘-:bn Devc'.c-‘)mm‘i'.
ot c,'nma-c.s, s w—g.d.u.r_;na rizk  owmd 'lm‘:n-au:nﬁ q_unl,:’c:j

Risk £ identifi temtiol isks in  the jeck L thelr 1 £ ond Raapgeme

\.6. r"‘a’mﬁﬁmt-ﬂ 1 FVEAT VeSS PO et TS Al al F‘!“D\]&ﬂ- 2 f=S ated tjzf-& AT IM'PQ.L (=5
-Frnbn_\:nh‘:u oundl -I:llnn.ﬂ. TC—&PO"\&M sSuch  os mva::L:na) '\'t:h_u'_:nﬁ o hm_n.g.'ﬁg,w'.nﬁ the =isk . Ik ™ ME{“.‘\‘:L&
c.l:vw‘:'nnuouslﬁ rmonitors  ond  conbrols visks to 1-(.'_0_1:- the P—m\]u{. onn twock . i

Mekvics ovxe %uamh;;m‘::v& measures wsed to moribor  cund  covbrol  the Pro‘iec.t. —n'\g.nd -qu:cl.e. s Architecture-
objuh;VL dota for decision mnk:na . Cﬂmnr\on rrebrics melude  size 3 EF-F:W':.J h‘tmr_, C!'u.nl_“:ld aund 'P;'I'E-l'- AF‘FYOM"I-

The oxchitecture - Fivst o:P?\'cn.c.l-\ e.rnP\-m:ze_'. de.s:an'-na e .51\.].5&&.1-“ oxehiteckure befove ¢ Qual |
dekailed CI-AA:SP\ evmdl cod.:na LA r_.ar_L!_—Flu.mme.d_ orchiteckture evcuvec mn.:n{'a.:v\a.b‘tu{'.:j 3 5:@.!.0,};‘;1.\‘&3 ¥ Mmaﬁame_ﬂ‘h
'ren..x.so«b‘ﬁ':!d oand ht.l'i)s n mho,a;.na wushis . Ad‘mbﬁ%

Qun.utﬁ vromagement  ensuves thok ﬁ-““r‘k‘d e builk Tnic  the process from the beginning . i Q““"""t:j
ke deliver software thok wiecets custormes -fgcp..\.;'re.mmts ome s veliakle csad  wasintelneble | . .

+ Sokisfackion

These Frlnc.:PLe.s. 'he.LP " cl.g'l..:v\'_'r:nﬁ 'h;-a'h qru.cd.“:tl softisere  within cost ond time otk

cuckovnex sobisfacktion .



12. SorTwARE ProducTiviTY

Softwerxe P‘fod.u&t:v-ltﬂ vefexs to the effectiveneszs and p,{-'-??r_.:p_nqti with  which software
P-rociuc.‘hs. axe cl.eve.].cPe.d . It wreasures thow wuch useful software oud:'Pu_i'. \s Fwocb.l.ce.&
pev ut of 'Ln'PL.Lt (e.-F-Fcrrt - tirmme , cost } T&-&ol.-\.*rce.&),

1) DEFINITION :— 2) ProbucTiviTy METRICS -
e  Sofbisove -Prod.uah?v:'hu & the ~otic of e Mebtrics ove wsed to q_ml::wcu 'P'ﬂﬁ&.u.:.{:‘lv:‘hﬁ i
software output to  the sofbuware 'ln]:-u.'f.. ¢ Cormmon  softuare Prod.uc’dv:lztl mebrics ave -
e Tt ‘wndicotes how =¢¢:¢:enut] the softwere — Lines of Code / Pevson-Month (LOC/PM)
development process is converting inputs - Function Points / Pevcon-Month (FP/PM)
(such as effort, time, cost) into oubputs —> Feotuves / Pevson-Month
(such as size, functionality, quelity of — Use Cose Points / Person-Month (UCP/PM)
softusore) . = Story Poinks / Sprint
Pl it Oubput " o o —> Defect De.n.s“:a— (I)e.-?-:a-.d:s / KLoC)
d —InPut T — Cost per Function Point ) _ ‘
—> Schedule Vaviance , Velocity (in Agile)
Higher the productivity , bettex s the performonce — Quality Tndex (bosed on defects, tesk vesults)
of the development process.
3) MEASUREMENT Process :- 1. Define 4) FacTors AFFECTING
o Shiscins PRODUCTIVITY :—
*  Software F(ad.nm’cwd:ﬂ measurement /' \
nvolves the FoLI.owInﬁ steps 1- 5 Mﬁ;vztu depends on many fom e
— Define objective of measurerment 6. Use Results 2. Select S Tl kot GRL st
4 Slisk wnikable webiice e i ]| Mebrice sk rekion)
= Colleck doka. (effork , size. , time , defects) MEASURING > Process Fadlions \(methedslogy , plariig
> Compute productivity value SOFTWARE proctices)
= Analyze and interpret vesults PRODUCTIVITY ) - Produck Factors (mmple.x-l‘t:j, size
= Use vesults for immprovement 5. Analyze & | 3 Colleck quality vequirements)
o Meosurements should be eomsistent, Tnterpret Daka = Project Fackors (teols, vesources,
vepeatoble and meaningful . \ / deodlines
4. Compute. = Envivonment Factors (technology ,
Productivity infrostructure , support) .
5) TecHNiques To IMPROVE PRopucTivITY :- DIAGRAM -

= Use of modem focls end autowmabion Imfvrovr.rner\t AFF!oa.dncs

= Rewse of umc.nh amd  Librories

—»  Standord, processes and methodologies * Process improvement

> Training and skill development % Aedwelogy imprevement SOFTWARE
—  Betber planming and estimation ** Tosl ‘":F'Mm“t ProDUCTIVITY
=»  Code veviewss aond 'Fn.-n' P"‘Osfﬂm‘lﬂﬁ 2 P“PL" iraprovement

~»  Continuous -nn‘te.ﬁvok‘lem o tg.s':.:na : :m;:::;unt and, Feedback

-  Cleor mq_u.:mmnh ond.  communication : R:,_“_ m‘:: o]

—  Eliminote waste ond vewovk.

% developrent

Motivekion cumd 366&. wm"k;na envivermment e qmuba focics (wediice dcﬁr.k)

ADVANTAGES OF IMPROVING SOFTWARE PRODUCTIVITY -

*  Reduces cl-l‘-v-t.!.qpmmk Eme ond  cost ¢ Bebter uwhilizabion of vesources s Allows M.na SR P'o.ject"
s  Emwobles mvbd dﬂ.i.'lv!.fﬁ of  sofbuexe s  Theveoses :amrgﬂk\uvms - Enmuxaﬂe.s o Jhos

. Im];m:wcs oruai.:bd and. ve.llnbi].:tﬂ . SMFPQ'JQ, conbiruious :M‘Pﬁmmmt o e Pt omd 3 L

e Enhonces custorwer sakisfackion

14 Marks Answer (RGPV ExAM STyLe) :-

Sofbsave qudu,.;l;'w:l-_ﬁ vefevs ko the effectiveress omd I-_":F:c.:wt' woith  which wseful softweare 1s developed . Tt s Key PoinTs
defined os the vakio of softave cutput te the sefticore :wl:ut. Output ey be measuved i bevms of lines of code, e
Funchion points | feobuves ov wse cose Pg'mbg. , wshile ;n?ud: oy be effort | time ov coat. H:slvw_r Prucluc.{ﬁvihﬁ reons S Del et

that move ocutput s produced per waik of epot.

'Pmduat.ﬁv'.tu 4 rneasuved u.&llnﬁ voriows metvics such as LOC per person-month , Function Points per person-month, ¢ Mebries

defect dens) cost per Ffunchion peint, velocity ond obthera. Measurement volves M;n‘v«a ab&mﬂm ; ML-:«:J::-'\ﬁ
it il 3 3 +  Measurement
switoble mebrics , collecking  dobo. , computing Fn-ocl.,u—.tlv'tt:j , enalyzing the vesults and using them for Tmprovement
Hmu fackors affect Frclcl.u.r_hllv:t.ﬂ such os persormel factors (skills | experience. , mok'wnh":n\) ) Process Facters * Fackors
(mthadn!nﬁ:j 4 P-rn.r_i‘.lm) ; product  factors (:mFlcxl'md y sze, quality Ttl‘.“u.;.vr.meﬂté) » praject  Factovs (4oole , vesouvees
deadlines) ond envivorvnent fackovs (tgthnnloat! , wfrastructure | support) . 2 ImF-rovt.mt.ni‘.
Produckivi can be improved hﬂ u.n-'ma modeon kools and  autowaakion | -vuuiwa compenents emd. Libwories | J?-'nl.la..\.;mﬁ A D:aa*m
stondavd  processes , braining ond skill development | bebter  plomning | cede  veviews , conbinuous inteqration cnd  testing
clesr vequiverments , eliminabing waste ond vework and providing mobivelion ond qeod wovking envivonment . o Adiotanes
Towy e tivikby  hos advortages such as veduction in development timne ond  cost f.mr].ﬁ d:l.:va.\'u,

betber E}Mr\tﬁ, custormer  satisfaction , betber vesource ubilization , nereosed rwﬂh:m, u.B:L\EtI to handle move
Pru\ie,:hs onmd  ovevall Fn:wﬂt el 3«:«:':1»1._

Thus , muvlna ek 'ww‘pvwlwa sofbare ?v-gmtivihd e essemtiol For successful softiare project wnﬁm‘:
e dpe.l.iwe.ﬁns l\:ﬂ'ﬂ qmﬂlz:j sefboarve Loithin  time ond l:ludsf-l’--




