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eoeprossed -

- An Oo¥gantgatlon Myt be deduscoted to €zceg)

cuptomenx Sadigfeetion wiih +1ho ladiorle Conyery .

- Catceeding cugfornmed  gatigfaction mudt not he

P”@CQJ\/@d twith Surprige by the clgtormen.

- A_catrsfred Cudformen I's an prapovtant
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N froding and fiwng defectS to the Cotent paseible

of they |'mm“o"v@ quoz,U‘r% oF prmduct

[{romeicork) 15 fthe Newt gioge OP I Mmpaovernen

feom quoldty Contaol where the focuy Shufs from,

testing and rlounq the defects 4o firgt +rme gt

(® ®ua 1y mqnoqemem:} approcieh N 4here ame

fhroe Kinds Of System 1 the univesse  viz corrqaleat@iq .

cloged " SySiemg, cornple’rgﬂ/ open systeme ard 999#@1')14

(ol h Semip os meab!e bouhddfzﬂ@ Cormpletely cloged

System mepyesert +hat Nothang con entes rrrde tho

System and notr'ng Can qo gut of +he Systen .

Chamactenshicg of goftuogae &~ (Ref Page Ne 3§

DT heae are many products avadlobl® ' +he

Market which owe miended o gatgfy Sameor ginylay

’

dermandg -

@ Thexve 15 a vait dufference petween Softwone

Preoducts & otheow producte due 1o thers nadure

@ Softwane CAN Not ke genged by Cormmon

mMmethody of rrygpection ov +epirng - The paoduct (5 I')

the form) of enecutable which Can not be checkod

any nodural Mmethod avaulable to rankind ke 4oucky

smew: heaw g 1 tagte etc. Tt heedd tegtrng N reoy

environment but ﬂobocijt can do  @xhaugtive 4@4+th,/

bq thying au - p%mwcaﬂcng 4 compinodiorny .

—1

— - — T —
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Thege ase differont Kindy of Softwaae
pfmducts ¢ thar porformance | capabliitroy oic

vony Coryrdesably faom each oth®: Thewe ano

no Garme productS though there mMay be sevova

Svrylary oney od Gagfyr'ng Srmu'larr meed;g

@ Eveny prmoluc{ fs Ufforont rn Chorw4®xs+rbs, "

peformance €+C: Softwawo g cuuuouf uoygue 1M

- hatuve-

@) Eveny condution dedrned by +he geffwane

prrograr getS Owecutod 1N the Same - woy Qvemy sHm;

when 1+ gets eaecutod. But $he numbes of condilbr:

>

and algorrthm Combi'nations may bo very lng@

+@ncur)q o lﬂf“lr’U’H( ¢ TQHInC] of al penrmuiquloyyj

combrnediory 1'n  pracicoiy vmpasswbl@

Software Development FhrOGQJS S~ ( Ret Pa-ﬂ@Y\éSl)

- Softwane devejopm@rzj ProCes de(-‘m@g Ihow +he

Soflwan® 15 being buit:

— Gome people SO refor to SPIC oy SYyStom

development [ifo cycle wfth a vrew that Sygdiem (G

mMade of gevoral components 4 coftware 1L one Of +ho

Cornponents -

- They ame ~vawioly appsodchs to hwld Soffwap

Moy ke pagHVe & hegedive pormio .

@ Na}emFaU development Clppfroqch [ odeE)

(D Tteaotrve development appyoch [modef

(9 Incrernental developmenst appreach | modef

( SprraJ develsgpment aypproach [ Nede)

S Prototyr'ng, d_evelopmeng @ppmoqch (MOdeﬁ

— T T T -
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@ Ra_p\d applrcot ron d@V@opm@m apprach [Modg

@) F\qlle developmens approach | rmodel |

@ L\‘OUQQ/X'F@L’U‘) @@\/@JOPmQM HPMOOh/mOd@

-1} 15 Symplep goftware developrmens rnode)

and 15 wed eesdengively 1n d@vwopmgm PfTOCQ(f&

Study -

- T4 % ayo 4eamed oy claysicedt vieww of

Softwame - doveloprmend ay 1 remoury oy a p mary,

Pocuy fox Study purpose e Funduati'on of aYLq

d@ve)opm@m ac%‘vw’rg

Cuglomerf

v

Reagw rormorg

(e S e e

F‘%ﬁ INodexfuld Med @,L

- Povews 10 +he wadafart mede) ave  yndaroctior

- 14 agsurng®y Fhet developess ghou qer all

requyrements faom Cctkom@r M 8inglo o

- The Y OQulyemenis GNP Qorwe\/JJ’reclv V"o W%/L
\ : \

— — | I—— T — — T | — T T T. T I - N S — i — — —
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lever ot wew o [ow level detigng -

'~DQJ?\<]() Qe \rYLp\Qm@MQd *rhfmugh C@ojur‘&

- Code 1Q \mggrai@ol ¢ execudabley ame omrooted -

- Fatecutalbley ame 4e9ied aae pex +og¢ plan-

-The frnad ouwtput ) the form of an ezxecwable

g deployed ai cuptorned prermgey.

- Waderfaut moded ave wged Peatengivery i fatgf

prevce | Fraed schedule projects whexe €fivmaedion v

bageed on nftral aequine ments . AG the  tegudromony

| changey (egtirmodien 18 aljo reviged ¢

[rratecions of  Majerfois Cycle

————
—

-Thew® 15 nho feedback loop avaslable M

: MMMFQM rmod el

1 . T4 1n ogsumed that FEQUUIACMONIS ame

Gtable and No problem 15 ©ncounterad obir'ﬂﬂ%

Qt’lAHrQ a‘)@vePOPmpm l'fe cycle -

(@ Trecative D@vempmeni A pproach [ Model,

- Tteyative developmerd proceys (S mMmoye

Prachicad than the watoxrfall model -

H—s3 - Ctdlorney

J

2 Qeqwrreméhjﬁ

R

T C~esa+++““gt Dertgry




—T} dog not ag8umMmey +hat the cugdomer grwﬁy

o equirernents 1N ong ;}c» ¢ thote i¢ C@rrqol@@ Qicabv‘h‘{y(

of aequiaements -

- TF ogqurngy thod cMng@* Moy come . F’mm anyy

phaoge of clevelopment to any Previow phode -

L'mylattlony of Trerative Developmeomnd .

- JTjeaqove developmment Coryist of rmany cyclep

of cvotexfod model.

- Th Qg prioblerns in flated  paice priojects 1"%

O+ M ek ton -

@) Inmemqmqj DQV@JOrDmenJv Approach [ Model |

AR B R uJPd 'n d@vg,lop\r)q hu%g gL/g4Qm9

- Thewe ame: made of geveral gubsysierms

tobich n themgelvey ane 1ndividual Sygiemg -

- Incvermenta) SYSterns - tNow pe corytderad ay G

Collection of Sevevad Subsysiermy .

- Thge <cystems may be conneciod to Cach

Othor eatomnally Qithey diwectly o "mdﬁreetl%,

gmbgqswm '

lSukaqstert T (S0 vs*@“f

F

\ COMMon T __
\‘Subs\'ferf’m Cormmunicadlon K,L\_bgqng/y@m /
e Sygrem e
AN
I 5abaysiom Suheystery [ Subaygdem
s 1 L1 ] N
fy Thncaemental <

9 [adel
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rnerermental model givey ﬂew'bﬂfw to Q

__L(Wmhonjp of Inctemental pevaopment £-
. . gnearemerdyal models with mudtivendor Predue]
nieqratron an€ a mojoy challenge o parvametoq
padsINg between duffersent Gysiernc mau/ be Ju'fficuts -
- Incyernental models help In  (ntegration of
biq gygterng at ihe coSt of loss of fleatbllity .
- IWhen a gyStern 16 Tncaermented with new
| gubsysiems 1t changes +he archilectuse Of thau Syster |

ﬁ.\ e | [ Y>) AAMAV\L nﬁmr‘\f\ln fﬁmA,Jhl o
\'yVZJ,JFOW [ A CAUNY )i P r]}J[J‘UUuL.H, , PP iou A &

;Sp\‘cmu developrnent process OUSurmel +hed
| cugtomed wequiwements an@ ablouned 1N Mutliple
feqadlorny o developmens algo wosk 'n [{orodiony

- QO, bV'g Goftwaxe  gygterns gwo built b(/
Gpioa) modele of OVeT- rmeq eayI'ng §Ize
' _ Prrgd Somme funciionalitey are added +hen produd
o Cceeoted & roloaged to Cuddorngx .

—Afte gettirg the benefrte of [rrgt (denedion of
' | 'mplernentadioN the cugtomed Moy add another chunk of

roquimements 4o 4he CaEHNg ONE « . |

- Purmsthed addution of arequirements fincresye thp

Grpre of Softwan® quality -

[ Medwp 5 —
- —

| modued Modude 1 ks | Module?
\ - i __[_,_____,-—-l

«

l_ | | { Mod vlo b
(’gc QD\mJ A)O)\/@iobmem fYY\o'e)
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-Spiral  developrnent 5 corutdeved oy o Ul Uvo

forrmn of the I'mcaemental mode) -

L'u'botl'ory of Sprrad  Deoveleprmendt -

~SPira) modele repesent r@qwrempm e\\chon P

tho Cofiware Ig bo'ng developed-
e - Sormetimey 't Moy [ead 1o refacton'nqd- oharges i

h e

appsodch  whove ynytiad Siructuro hbecome Non. wWucblo

@ Projotype DQV@OPm@m Apprvoach [ Model -

- Prm*}ompe o\pvg)@,om'em Qpprmcl, r-e;mr‘qg@ms it

- maﬂO’b‘ p{“‘ob \ery Of go{”}tﬁ@\"’b’@ d@V@OPm@m\Y)\

pesocung gnd umdewcmmmn& +he Ccudiomons Fequiten
fory +he pnroduct '

- Pyotyping 1§ One of the Solutlon to F\Qﬁp tHhem

-JIn pns“oiron‘qpmg MI'tloly q  prrototype of the

Sygtem tg crveated 118 15 Qrrular ko cad poord

roodel of buyldung.

- Tt heps +ho Cwditomen’ 4o undersiond whadt

they can  @apect Prom +he given Gek of ¥OQuIreMen

- Jt a0 holpc the development +eam to urdewsian

the posgible applicaxiony look ¢ feel

- Once theo @ection 15 done dhe logic s buwild

behind 't to 'Mplement +he elicrted reguiroments .

L'nu'tadlory of Protoiype peveopment .

- Though ane Moy get +he feef Of SySiem bL

ook 'ng au the prototype one muit undessiand #héut

't e hot actyal Susten) but a model .

- The ctytomer May get the feetng dhat fho

SYStem 15 alveady teady & moy deuvw ks mmedmf%
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TYPY Of PrBduct 2~ (Ref page o 43)

- Soffwane developmerd  Mickhodologiey Sofjuane

products have gome poctdiontiey deprned o

Colticalditrey of goftuaye -

- Carticoality of the Gofiunme defines how much
Impomtant It 18 6 a wpel | Cugomed.

- Thexe awe few Gehemey of gaoupyrg +hE

products 0N the baoyrg of cawnicedsty to the _uJQZ
fou o?%hem aneE '

D Li'fe AFFQCL\'ﬂi Prroducts ¢

- Pwoducts wlhuch dureetly | rndirectly affecl

| human Nfe Covryideaed oy mest cartread prroducs in

fhe woald  from tdeslc pemopectve:

. guch Products geneqoly come und@ﬂ W\@

pudviers of aequlatory & gaftely ¥QUITOMONES

- This type of product Mmay be furthed

grsouped Inio 5§ A" colegoryi oy

D Ay product faslure resultng tnio doodh of

pergon . Thege will be Mogt Cattrcal products e

they can affect hurnan I'fe obrzmciclgL

@ pry product fasiume which Moy cosse pesrmme

Ausablemens Lo a padlerd . Theso are second levg

OV fcoust @oo)ucfg

F%hi poduct farlure whidh Moy couy©

Jr@rn,ggrmrxt duaklemerd 40 o podrend.

™ Ay ]omoduct farlune wwhch m_my_ow,gg

-t

ruryod  1Tnyury & does not Fgpuud mito anytung

D othes products which dg not affect keau?f»o/
Sabtey dwectm |
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& Producl Affectirg Huqe Some of Money

-P product (which hoy olaect "QDOJL\O)’IJH)P u)(’fL)

| 1088 of huge Sum of money & 9@cor>of N the hod of

aiviicaity of the product -

- Such pyoducts moxy need farge +esting effordd

¢ have many r@gwaicyry & smﬂbromj quuqum@@

- @commorce & eBUWIINe S CofiuorTe) mowy ko

put ¢n it codgosy.

~Securty ¢ confrderd tauty & chUrcy Qe Some af°

the Imporviant qQuality factor for Such (M@ praducio

'3) Products twhich can b(o tegied onuy by

S imuwlorore -

- Ppoducts  which car’s"c be tevtod vn real 41fe

Scenamto but nNeed Srmudatted e@nvivonment fC{

4"@!4“”@ oYe +hrad ' Ahe aonki'ng of Cmﬂc&iﬂ},}

- Prioducts tued ' geé~onaudres « Space Ir@(?qu‘oﬁ)

etC mow bo pud In 4kUTC C,OLthorH

-Such products alo need hugp tertrng @um%%

[&5er than Caxlres Hwo WPE’J

O Othenr Praducts

. LUn FOrb"cumdAeiq *thccuﬂ}; rs Not very @Oﬁ 40

deﬁn@

- e} w conyideq an example of auto P“O*m?}

Goftuware wheve we have 4haee combinotiony of
mmcouUj Jr0g9+h9/{ |

- Tt doegy Not affect fhe I\F@ of poYseNgCry erveim\g

COSt Oof am Qenuplone 1&g huq@ ¢ r+ cant be {eriod tn J

Foad enyrronment:

-~ Those ot three camreaiires corung M@;}h@(

ake o pyadyct Mot citpeal

I T T I -
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| Cn;Hl‘caM&g Defnitions 5-  (Refpege Nc-f(s)

~Thee may be g@ve«mJ ome(r wou/s o( c[aygy{’l;

Qa’l’r\coqu of a product:

} hog durect reledionglup with buqm% oﬂependqb

~||m, 4 eatent of 108S to 1ho wios ongms&tf@m/

pemgon 'n code o{ Faulure -

(D) faom wlek’s pexspective =

J4

- This  cledsificotian marny STRTTg dgp@nd@w/

of a bus'nNeys on a Sygtem.

~ Preoduct!s fadlumre wohich OUE*YLLJPJKS f-h@ 9’1“’"@ |

buitnege can po very Cyitveay from b i ags ﬂ\rn of
viowo - ,

- Pmooluct‘g (‘mlm’@ uolruch affects bLquU

Pomﬂ-laulf ot theryeo mcw bo Gomo fauback ozf?rzrang@mGMc

15 0 dype Of carticalsiy -

- Prgoduct'e  faslure which does not affect buurneyy

ad ald 15 one of the optrans: Tf 4 {‘ou]s one maq haye
anothes meihod 4o achreve Same rogult o

@ Anothes wow of definyrg wper's pexgpective :-

- The Cledsificotion congideas ¢he  envimenmers

0 whueh +he pacduct 15 operos iy -

- T4 Moy range fromM vemy  comyp lear @NVINOMEeNnd

o \/efm @chi LI environmMent -

- poducte whewe ugen environmeht 13 V%@mﬂ%

guch ag eevonawtice [k May be conpidemed af CHtlaa)

Producks tohes wly envitonmens 15 Conparadivel

less compleat may Yepaetent the Second stoge of

Cormnpleaccity -

) m— I —I
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@) Caitically faom developetdls pevspective :-

- Thig cledSifrcadion definey +he Cowwf@'efcl"ﬂ’ Of the

Systern on 4he boygrs of developmens capabrlitiey

;eqw'ﬁféo( ‘

= Prom bayed goffwatre where wrer (Nputg av©

token § Stored I Some databoue .

- AN & when tequined thoge rnputs are Monipulade

¢ Shown 1o ey on Screen o IN tho form of produch:

— Algonvthm boyed goftwowe where huge caleudadby

are Imvolved ¢ decigrong ave 4aken 07 promprod by

the Sygtern on fhe bayit Of guicome Of theje

Coleudatlony.

Problernatic  Aveay Of Gottuwan® Developrne

L'fe cycle 3= ( R4 pege No 4¢)

@ Peroblemg  OT'th Requurernent phadse s -

-Requuroment gathexing ¢ elicjtation 15 +ho

Most rmporciant phoye 1n Software developrnend

li'fe cycle - |

- Many Surveyg ndicade +that 1he  Fequlremerd

phage " 1ntaoducey Masmum defects n the product.,

~ Problery G4scated torth qasherng ane

(% Reguuemens axe not eaurly communitoded

- CornmunIcadon  Majot pyobler ' requaremen

Stadement caeation , goftwone developrmens ¢

rmplemenyerion .

" The +ypey of requirermonts ave {ochnita

rfequinements v econonucod TEGurEMENLS « LQ.gaJ oY Fem)¢

operrationad QU TCMENIS System aequdremonts -




B Pang)L [Oe 1
i _ . _ —
RequirermenS change very faequendy ;-
~ Requirernents  gae very dynamue I'D nodure
3 . Thefe axe many complornis by developmgrty
B joams fhod tequurement change (g very frregquerd .

- Many tvmes developer get cenfuged hecouyp

cwiemnoed  requiremente chonge feequendly .

Genewolly a unique Product (o d@ve)apeo? oLk
Cach +1rme
0 - The Same ,m.pl@memw!dr) done btffwo du”f’)
developeds moy diffor fyormn each othe( | +hwy afjof}u)q;ﬁ
preoduced mMay bg umque for thok 16tance

@ Tntangrble noture of a product Mm‘QHecluOJ chPl’OQC)Z
-~ throughout development

- Sofdwone  productis can t”)oi; b@ {‘w by Y)szfmoj
soengy - Tt @oogiem@ can be felt by dusge gpaee it
ocoupied

@ Trupectron can be exhaustive [ fmpaggrble -

~ Whte definging  exhawytive rngpectton oNe
mMmay tend 10 Include rafrnyte  permutediony & combin.
~aktory of 4e34tnNg- Testing of complere Sofiwon@
Prsoduct ic  mpogsrble

(5) Effect of bad quabty g not known H“o’)m@dJot}@M/ .

- Guodsty of gofiware prsoduct can ot bpe
rroproved by testrng 't agasn ¢ agaun) 4 ﬁndmgj
fiang the defects < It needs to ke bult N ¢he
prfoduct while developraoend wmg good prroceey. {;
raethods -

I —— T — — T. — E——— R E— T T — I —T S— b— 1 I




€) @uolity 15 inbwit In prroduct ¢-

. Qualsty of g Softwane poduct can motl be

trrqmoved by fe9ing 1§ aqaun $ agaun ¢ Pmatm%;&

[vouing 4he defecks.

- 74 heeds to be buwilt n +h@ pricduct Q;Ohrl@

developmens wying good processey § mMOthods

-@ AQuodrty objechve) vamy faory prrooluc’c to pmolqe;lj

quJrome/( t0 Ct3+toMOoX |~
| - Quality obfectivy define +1he @qpectodiony af

cwtomess| wye and the qeceptanae |evel of variouy

parametens cohich rmuwd bo - preont ' a given

preoduct  ford Qocepiing | tai'ng 1t .

- @Quolity objectVe) ane produck cbep@no\@rﬂ

H'me dependend € awe mcunJ\/ ormven by cugtomens

o froal ugens -

Sofiwane Ruality Managermens $- (Re(-Page No-ce )

- Qualyty rmanagement opproochey tolk aboud.

Mmanaqtng quelity of @ product Od geqgvice LIy

Qystematic ways and methods of development ¢

Moy ndenance

- Tt 15 mMuch abovo dch’@vwng quwm\/ FOC%O"LS &y

oefrned n Gofiware teguirormend gpeclfisadtlony .

- Qualty mManagermend  I'mvolvey manogem@Y of

o (apusg & pascesSing o O prroceysed defrned oy

80 thot the outpwt from the pPAocgs 1 oy po/{

defrned quolity earteaia .

-~ Thewse awe dhree- levels of F»ondwmg preobleny,
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- Co"nch{\or) tallkg about e CODOOJ’CIOT)

where defects found In the paoduct ot gervice aae
rromeductely gorted ¢ fraced | |

- This 15 naturad phenomenon whieh occutrs

(when a tejted deFmeJ any pra”ob|9m found oﬂurmgL
terting -

- -Many orrgqmgqitongf@ﬂ:j gtopad fraung the

" defect thaough 1+ oy be defined by -cowrective aclion

by +h@m

- Th's 5 marmly a qualdty control .

® Cotreciive . Actiong :-

- Every defecl needs an anolys to frnd the

FOOtCG*UJQJ ' fort- y'niroduction of o defect N the Q‘fﬁ'f@m

- Corpective action - rdeptification & rmplemenia-

_tlon 15 a regpongibilfty of opevations rnonagement

qreoup-

- This 15 0 Quaduty aSSurance approach Whee

prsocess telated Problems ame found ¢ aejolved to awid

recurrence of Grmulaxy prroblems Agewn § agou'ny |

® ionre\/@nt\ ve Actionyg :-

-~ 0N the bagrs Of root Caust€ Oqf the prroblepy

Othoy potential weak arery ATE Ident’fred.

- Preventive dctiony meary that +hor® ano

potendled weak amea) whete defect hay not been

found il thas Pornt but fheve ave potentio) WK

arsecd weok defect hoy hot been found tril khod polry

but theve Caugts Péobobl'!r't‘LOF Fl'ndﬂ)%» b O olepooit

ThS rg a Quality Mmanagement approach whete ah

@rganigeution toke  preventive action 9o that 4hwe "

e NoDmnl v Lo Liferd mnm
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Why  Goflware hog Defects ¢ (ke Pofe po o)

— ONPe very mpotiant question ghowt @

prgoduct 15 V' Why +hewe ave defects m the producth
o oM -

- Thero 15 no 81I'nNg e Orwwéﬁ‘ +0 4 kugicrueycu‘om

-Aften taking So mMuch precoution of defl'nu'ng

and rmplementing +he  Processoy doing Ve frcodie

| & vaidation of Cach artifact dusing Spic Y et

Nobady can c\Oum thot the paoduck 5 fvee of any

aefects -

- In coue of gofiwame developrnerd ond t&?u&qp

theae dae Many factors regpongible for rtg gucceys
foilurg. Few of them ar@ -

@ Theoe are huge Commurucodion lossey beth

| drffenent entitiey aw wequinernenis gk conventad

fnto the actuad product. Undeagianding of require-

-mmenis o a mojor fggue ¢ mogomw of the defecls can ko

Qiterrbuted to 4hug -

(B Development people avo move confident aboudl
thely  fochrucal copabilrirey § do not congrdor that fH‘l&/

can moke mustakey . Sormelme gelf roview § oo P@%

review doe rot yield any defectS .

(® Requiremend changes g veay dynanuc. As the

traceabiItty  matri'e 15 Nok available r'mpact qndlysie

of chanqing requirements becomeg heuristic.

(B Technologfes awe regpongible fox I'ntqoducyng

fews defects - Thege ane many defects ruroduced dud

to  hrowsens, plosforny dasabogey - ete-

) Cufomes Moy nop ho auoan® of ad reQUireMend

and dea develop of the = prcduct g Lded- f"méfod‘quf
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