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Hauauiivasniinmswauissuudusndnssuudasrvinaylstinodousduauay Juiinudaasunuiayaulv weiiasain
dayaiutgazunnady wuuautdtduunanutaguy anBuiulaaasy

dayatiiavautieniu Project

n&§91nUsEN XYZ Technology s1ia deiilu Software house 1&nqiaiinauitAadfu Web application naufinzugais
szyaTasenisimuszuuzhuisdaaanlailviduinunida dnxlvaiwiiniiond aadrzasussnivaninfdiuauign
mnﬂuﬁauﬂszmm‘%u Project viuwi 1ae Project It Project Sponsor (Agatd1uagiad) 1 au Project Manager 1 au Business
Analyst 1 au Developer 3 au uagz QA 2 au sauLilu 8 au ... auAAAIRLRATL

Requirement A31192a9 Project fifidavin Web application & vsunisizhuiiodaaaulaiiii

o szuudnnITNsLuilv&a (Rental module)

¢ sTuULAN-anue&a (Book management module)

o szuuAnnIsiayagnal (User management module)
e szuunsInaiuaaulaud (Payment module)

o wagszuunsannsdlas (Administration module)

o
o

Wonuaiigasvinlviasanialuan 5 wiau
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AMTNIINUAIINU

nuLAeLdauunANNAEAUAIWTINERINT5YIN Software development project 1uuda7ii Jufluanumuasnadnaseniu s
i1 Software development project dsenausiagavarusdrAgyiu@a 1. Software development wag 2. Project management
founIdgaIaIUuazfaIvinAIuAAUTUAVLATUAUIUILLRE

gmsunnausniluuaraauiulidaheusnuas Project doazdsynaulidianisvin Requirement wag Design tiassiulugiui
tilu Software development a5u

PROJECT LIFE I
CHGLE (Pic) INITIATION PHASE | PLANNING PHASE [MPLEMENTATION PHASE CLOSEQUT PHASE
SOFTWARE n :
DEVELOPMENT LiFE 2]
CYCLE (SDLE) || CONCEPT REQUIREMENT DESIGN | IMPLEMENTATION | INTESRATION AND TEST | pycraisarion
I PART 1 I (ECHAPTERPIECE. COM 2010

d1gangdavwmiauinaudnuaruduiu Initiation fu Concept 1 a39quaniunuuiiniy sasiiunauiiirdidendasinansedu
AN5AATAUNIN Project Hmisaziiviza’li udidfidasvinaylsiing lunsdlaasisus¥nuiedanasiulanianiegsiaii da a1
wsasangsAataaliusnasiznwils&anaulaiiuinasdindlsli wEnldinnaguy anddaminasgndrfnaraudu
Project afu antugndifazuauui tiuniegsiasa’liin a ldanuwihuinusnuisdainsadidonacagsiauuuiag
wiflauduue ildasas wuuiidasisdasdeasiianau indadaniladilnldaaly 6 auiageanuléanbau auased

' ]
o o

w1 ldAuaaIATIIuag Project 1NudInsy andfardniiudisalddnuiamiwalildunde Requirement iiiasdunauida
dszyatNamuaEnunvinssuuTitan

Wiaugaziiuin Concept gnvinaulasadausaaudrlnagndiiad nadwii'ldaanuAdad Project fu Requirement fiaggiu
ngagean i diauqaennitnutdunuinlduag Project #3a Requirement aavauunaluilgasu


http://www.chapterpiece.com/project-management/2009/08/30/where-are-project-requirements-from-%E0%B8%97%E0%B8%B5%E0%B9%88%E0%B8%A1%E0%B8%B2%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%95%E0%B9%89%E0%B8%AD%E0%B8%87%E0%B8%81/
http://www.chapterpiece.com/software-development-process/2010/02/11/what-to-do-after-gathering-requirements/
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dnuarutiudu Initiation Furduulushunudsvuasisavdasiufiarauluzasnisiarsananudulyldlunisidngiu
szya MusIndan1sdn=IN19NITEIUAIEIIE15Y Project inudiazlalsauaivda’li snandssyamisiduvinls

Tudnyunilaisfdaiedauiineuiiazanvia Project #13a5196aaiu dentiinseiiAiduuas Project Sponsor Aufisiauna
finaulainavidindseyavidalianels udrAduauidan Project Manager foazanuiosalunisiedandayafidaslalunis
fn&ulauagsnvquag Project Sponsor Husiudediad daids Tania Anudad ANUNFaNLRILETENII LRI NABasLaYATY
anauiiddayfida Business Analyst dofiaduslusnuiiaansu Web application fifigasmialvidsamuargainudulalle
6199 Tuwd Technical iy Project Manager a5y

gavinedurlsyya Project fi3ausan Guonusuasfininasufinaiud 5 Wau (Wauga1aavedin gadrasnlviidayllae
aalu 6 WWau wavihluwuuanininaiuad 5 hau angAtwsizaszuiuns Initiation fu Concept Au'ld 1 ifauudindu
Weland 5 eaulriswaiunszuulig)

Software Development Life Cycle - Requirement

AUl vay lsdinatinassiaviinlanauinaylsdnadriufaayls (luvsuzasu) assununsvinlvinlauayidiau
lnasiAtAuaylsdnatnefida Requirement Analysis a¥u alidiasanisvinaiusdugndiuazluiniag nnsvin
Requirement Analyst azgauiivaanidusasaiu'léiun Customer requirements (C-requirements) uag Developer
requirements (D-requirements) &adaiuiiuanstofuisluyuuas imafinilduasnadnsilédnsy ugazdiuduan

Customer Requirement (C-Requirement)

lutfunauiiazdunisdinwanansiiuande Requirement Wonuazasszuuzwiisdainlaalanugnéidnlaléda 1ae
M'lduadrnseiiaziduntinNnuasg Business Analyst agvinnsfiasiananadugndilaaasdtatfudayanddydausssaln
Developer Tutiunausia‘lil

fnnfiissiasdi C-requirements ALWs1ZINUIIATIRAATNAMINITLUTNIaENA ldaanuuuLlidataunnniin wangaRIVa:
AuANaYsTuuNacnlas1viudn (Fuliassuandnnng) wu drwadvszuuiivda lugruzgadiaugdafvaslsAutinoasu?
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agn'léuuudnagialy add/delete user, add/delete book aglsuuuiiuvay

o amnlaszuunnsiIaflgnaraniviataniuliineiauy
e da uAdM&atantugAAUNILA) FTUUAAITANITLIVRAAIAULIATUAILREIUE
o anamnldsruuidandaduldsudidiiadngoniio&aliifoiiagndlsan

' a o

! o Q. ] = ' % o 4 = T & o o < 1o
o 18 WARdUI ... srumahwiv&aiuinazfiucaniinduue vin'lusiasfivuuaaulalay Judasdaaenlaididudn
Wias

o wuIiTUGasATLIYATAIEiuY dasfistuufadaditnRuWiiafediayariiofalninuuanafiilladisde

o da Wiudiaq uaazidaduInifiszuy email marketing dhatasug gadsazlasunnaslstudunianideda
Tnadn Tus

dun'lifidayandaauinazequdl andraanlédayls (Concept of Operations) Tan &7 Project asduimaiingizas
wasuulasfiazintiuszninoisnvinnuiiigonnn anuadufagaseiunazasy &eivinmnaddasdiuninudlgndiazana
ANusANULEnTamEumafindng datiusadudasninafiadimaneanunla wiu Use cases, Data flow diagram wia
Drafting user interface (usiunsu

Use Cases

Taeilludy Requirement aggnszyaaniniiuainuduiusseninesyuy (system) wageila (user) douisnazlal use case
\iaagunade System functionality sineaazliiusn1sAugnéi andladafiuuaninAiusasissuuinnisnisiinviida
(Rental Module) seuuifin-anviioda (Book Management Module) szuudnnisiiayaandi (User Management Module)
szuunsAnaduaaulai (Payment Module) uagszuunisannisillaie (Administration Module) ﬁaumﬁazgﬂszu‘lﬁ
dataudiugle use case wuLiny use case diagram fu data flow diagram wuuas9tidudiatrensu
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USE CASEI: BOOK RENTAL | DATA FLOW': CUSTOMER LOGIN/PROFILE |

Verify
@ credit card

<<inelpdess
Search for Settle
Books payment
Custorner |

username, username,
passweord password

Customer

Customer

praofile Customer

New
prafile

Edit
profile

|
Rent the <<extpnds>
books
Have User_Rental
discount Show .
Ohtain histarical ———
rental
Customer helps
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Data Flow Diagram

1eAsIgndIweneuagune Requirement Taalanisiuazasdiayaniunszuiunisea1eg lunsaifiisanunsala Data flow
diagram wluia3aviiazheldatitvfianasy tdunszuiunis Login desiadnisdiayama Username wag Password é1gnéiag
szuufaghviiayanad Customer auliuanagrutiayanisida Customer Aauselviniinndiiausganatiucu

fianvaranatinnldinadsny C-requirements L2y state transition diagram w3a activity diagram aasmidiayatnutfiug
NuATY

-
bol

User Interface
Requirement Aufugianmsluanaisuasuaiwiidu diagram sfuanaagaaulanduadgndinasdinsléhinasudiu tae

Wwwiratviviiayauaziandswiniuuangndlildngavinaudiszuy Raanuaviniinaidudele 1sunle Drafting User
Interface wAdeymiifufninasu


http://en.wikipedia.org/wiki/Unified_Modeling_Language
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3399ud1 User interface ffuttiunszuiunnsuiiolu Design phase uae Software development life cycle wei'laitiu'lsasuis
wavuiidugiunilenas Requirement phase Léivisiaufudnsvinua Draft user interface a¥uny fiisndiasldinafiadls
wselae lludrgndinasuaiuniwseuuiiy Graphic user interface (GUI) wlundn dnsivinvtinenzasszuuaiiglal
Wig and1azilanmaldimnuaaiuinaylsane aglsiiu waasdmdufddunisaseanudnlaludamdnnisniegsaa
(Business function) Tidugnauasditsariaasy

AszUIUN1Tll Business Analyst Suntinfiviinntasuraiy wasusaslainduainiuau wavannsdau C-requirements L&5a
LAY 1AaIinTINLanRIstuaNdAugnAIunINRg ladadTlgaving naunazdedayaillvidu Developer tWwavin D-
requirements Tutiunausaldasu

Developer Requirement (D-Requirement)

naufliszudrnsuingnédacnldayls dunausa'llddaavvindeleligndrldanuiu nsvinunisiiluninfizas Developer
wae Business Analyst AagvihouhHufuiiawila C-requirements aanuniilu D-requirements ﬁatﬂutanmsﬁssuﬂmanﬁﬁ
(Properties) uavanuaansa (Functionalities) vieviuafiszuudasfiadnoasidan D-requirement gaas19untida Developer
Taaanigiaaasudoiuimdwriimafinalsldidinllléuun D-requirements Usenaudie requirement nanaauuuuda
Functional, Nonfunctional, wag Inverse requirements a5y

Functional Requirements

Functional requirement agya@vanuansansaudnsaeqisvuudadnausuacglale dransanannszuuiznteda
aau'laluavsn tiauq@aiie functional requirements ag'lsiinemsu?

e STUUADIFSIV/QU user 16

o szuuavwi’la user profile ‘la

o szuudasdummilsda'ldlaasrudamioda swanteda daguee wavTundiuw
o szUUGAYIRNITANUALANUTIRAIN user L6

e SPUUADIIRNTITNNTANTENUMEATRSLIATAG Visa, Mastercard way Paypal 16
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e SzuUGAVHRIUNTUIELAA user
e STUUAAVINITIAATAYIUDINUVAALAY user

Nonfunctional Requirements: Performance Requirements

Performance requirements & ulvaiuditAidasduial ANy warnslansnennsuadaiaddossuudadnauduacliile
Liul3asuas speed, capacity, uaz memory and storage usage a¥u 1ae1i2'l1ud? Performance requirements fagandsay
n&msuszuuiiiiu real-time wussuuilasAunisuu ssuumuauedasiudatwidududy waiiuwuuiissuuiwieda
aaulalvassAindudasfitniiauduusasy

seuudadaausuaInIsAIdayanitvdalnlanralu 3 Jurvindvainnadu “dum”
s¥UUGAYTAYT user ‘laatinviiaa 10,000 au
syuudiavsavFunstdinlaounsanduuag user 500 Aau'lé

Nonfunctional Requirements: Reliability and Availability

Reliability requirements szyfisanuidadalduassvuulviiiudiauiiina e (quantified term) funuas requirement wuy
fifdamnuda (Migadas) AiLifsvuuluuazauysaiuuy 100% deiiu Reliability agsvufvnauiuauasanuuansasisyuy
flaga¥y i szuusaviuasaundudasvinnufianaiassduaaslalitiu 1 afesatdauiiudu udrszuuhwisdaaaulall
2a9151Mae wuudifdaasu?

o Hun1sTEdudasvinufanaialitiu 3 afvdaldau
o HunsFaaInildadasvinoufianaia'litiu 2 asvdadau
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Availability requirements fimununalaaifasdu reliability asuusuadluynnisliuiaisdugndn datndinag i Web
hosting ¥2'lduanita1sud 99% up-time MuLnarAsy szuuAaILIAuIITAdNa9 UATY

Nonfunctional Requirements: Constraints

Constraints Aadiardiviua faditAaviadaulafilalunsaanuuuuasWaiuisyuy Constraint faguatasduuuasy tauainy
LAY (accuracy) teraviiauasawnlaluniswaluiszuy uiasgrunisaanuuy (Design standard) unasgruluniswenun
szuu AassIulunsdiautanans s3N8vNaIgIUAaY hardware wag software nazlamiaaiu andiacing

o svuuAaILZaucIa jsp servlet ajax technology uagiigiutiayatilu oracle
e syuudavlad UML Tunisaanuuy

o AsWRIUsTuudadullauunsgiu CMMi sveu 3
 szuudavgniindeuuiadas HP ProLiant DL100

o Landmnatiudaiiulianunasgruuasgnei

Inverse Requirements

Inverse requirements avsyu&aisvuyligasvinndanfisiaaiu? udiialvinisidiou requirement adanysalisdiiudacs
Medaglsngndllidagnisirissuuvin 1aglalu@anaiAnnaunasii wa walignAiaannayle feature ddeiiae d1azan
fnatny inverse requirement aNAsTUULIY WNAAINALLTU

seuyliidaviviayanitvdanimadvnaw
szuv'ligiadasresaviuiiu pdf format
szunlisavitansridayagndtiavinunudatgzunisaaina (promotion)

lMarAsy navanadiau D-requirements Bausanudd indndudasdaanasiilvignd3iiiavinanuiinladnasonauay
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Bunisaanuuustuvatnvavidaasa’ll asefiaviduniihfiuas Business Analyst a5y iiagndnnasiausas ... foasy do'ly
L83

WiadnasanisvinuLazasdassuas dundnluiin aduasdasnaqadugndrinafoiadaaiduainuaidgyuas
Requirement #fitusiadha aszununsiduninisufinrauinanseuas Project Manager 1aadi Business Analyst tiugiaiae
ATU awnﬁuﬁagaﬁauumﬁstiéawn C-requirements, D-requirements wag Prioritized requirements agfavgniiuinaslu
lan&1s7aAI1 Requirement Traceability Matrix 6de 91l Project Manager $u'liasu

TunnuasuaInunsiiau Requirement wuisaansuasAaiiwsizinasidiauiiiulinie Technical 3714%i0%6 (gnd1'lidinta)

sifipunuutunmgndnauluAlis (lLidaauansu Developer) aseiiazindiafdiaavinanfainasy aseiidasande
dsvaunisalunanaauAsasasvANNaNaaasailiAaty a5y nudauunauAmAuFasiliniasy nivinazwaialy
NuBaIHaUERIEY

inaadnnantiasdnfinasyu d1azlidiaauy Tu Requirement phase 151035314 QA fiununlunisdauazaanmnuiiu
\Aendu Requirement (a1asyu'lalde Design wiagsiu) Alduaingndidiaadu Avinuuuiingizin QA azfinnuasiiuanene
aan'liann Business Analyst wag Developer Tagawnzatingfionin Performance wag Constraints 2adsyuutsasy aaud
nuflazfiagasy dnadunngasy

grdnAnily

L&@5aud1Afu Requirement phase widlasias Anaivindududfidallniiadoudriduasu d1s1laa1luale Requirement
atveuiayladayangndasuazasudiunazlalunswaunssuu AugadatuayANuATUaIUTLRRELARILAR
Requirement change NagiAindiu'lél Less change — More productivity a5u

NUARAUANAUTILATIAAUUZASTY WauungNILAIgeARILNauga ULzt iald2mznan wa'lisavnilvasy aagasnithady
Project Management — Project Planning agauunéngasu


http://www.chapterpiece.com/software-development-process/2009/09/27/operational-concept-%E0%B8%AA%E0%B8%B3%E0%B8%AB%E0%B8%A3%E0%B8%B1%E0%B8%9A-software-requirement-analysis/
http://www.chapterpiece.com/project-management/2010/03/18/what-is-requirement-traceability-matrix/
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ANTIULNUTATINTG

TsaRuuasifinfieniu eauiiise3an Requirement Bausasliud) &9i'lédunAazsi Customer requirements (C-
requirements) fi Developer requirements (D-requirements) w&3A Requirement Traceability Matrix (RTM) #
S g 1

VAUsIUSIN requirement Banuasilu Project asu 89aseiiAdainaueudiuusaluaiu Software development
life cycle a5y

Project Life n H
Cycle [PLC
yele (PLC) Initiation phase Planning phase Implementation phase Closeout phase
Software n
development H S
life cycle (SDLC) || concept reguirement design | implementation | Integration and test | o

@chapterpiece.com 2010

Qs

Tumvguuudadiedauaunua1niy Project 111uéae dudusruluaiu Project Management waztiuidasfiisnazqadu
Juiinsu uanAauaiuIvIUVIUNAT Project Manager 5u'ldueing &9

Project Management — Project Planning

nuLAaWAGIN15YiN Project Plan a1t iluviaraqunanunauniing wauqaasarugrauiiaiiunuimedlduzaiy


http://www.chapterpiece.com/software-development-process/2010/04/08/how-to-build-software-1/#D-requirements
http://www.chapterpiece.com/software-development-process/2010/04/08/how-to-build-software-1/#C-requirements
http://www.chapterpiece.com/software-development-process/2010/04/08/how-to-build-software-1/#C-requirements
http://www.chapterpiece.com/software-development-process/2010/04/08/how-to-build-software-1/
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UNBUAUNITIILNUTATINIG

1%
o

Aueaaulun1gNILKNUTATINNT

eI UTATINIG

diayaluunanumariuaevinlifiauguiuniwnisvin Project plan datauduiing Juaauiiisnanaiaduinuny Project 1516
ATATU Buusnsdaviiaylsnaun Statement of Work (SOW) ey aaiasu

Statement of Work (SOW), Project Specification, and Milestone Schedules

Statement of Work (SOW)

siuilsznauiddeysasadnonas SOW Aa Project Objective fu List of Deliverables a¥u ansndayfanuazweneudian
Project Objective siraudnnis SMART twWaiag'lé Objective nauysaiazinldldoulaldvadu aavg SOW NuuAanauuy
Jiauiusianiali

The BookRental has an objective to develop and install an online book rental system to support a new business
opportunity of the ABC Publishing Company within 5 months under the budget of 2.5 million Baht. The project
scope includes the following tasks:

o System requirements engineering and design

e Equipment procurement and installation

o System development and integration

» Technology transfer and user training

e Maintenance and on-site service for 12 months.
The project deliverables will include, but not limited to,

e System prototype


http://www.chapterpiece.com/project-management/2009/08/22/%E0%B8%95%E0%B8%B1%E0%B8%A7%E0%B8%AD%E0%B8%A2%E0%B9%88%E0%B8%B2%E0%B8%87%E0%B9%81%E0%B8%9C%E0%B8%99%E0%B9%82%E0%B8%84%E0%B8%A3%E0%B8%87%E0%B8%81%E0%B8%B2%E0%B8%A3/
http://www.chapterpiece.com/project-management/2009/08/16/%E0%B8%82%E0%B8%B1%E0%B9%89%E0%B8%99%E0%B8%95%E0%B8%AD%E0%B8%99%E0%B9%83%E0%B8%99%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%A7%E0%B8%B2%E0%B8%87%E0%B9%81%E0%B8%9C%E0%B8%99%E0%B9%82%E0%B8%84%E0%B8%A3%E0%B8%87/
http://www.chapterpiece.com/project-management/2009/08/15/%E0%B8%9A%E0%B8%97%E0%B9%80%E0%B8%A3%E0%B8%B4%E0%B9%88%E0%B8%A1%E0%B8%95%E0%B9%89%E0%B8%99%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%A7%E0%B8%B2%E0%B8%87%E0%B9%81%E0%B8%9C%E0%B8%99/
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e Equipment installation
o Completed system

o System documents

» Training packages

e Project reports.

Project Specification

n&9a1n'ld SOW audH davidinu Project specification tiusnusia’lia¥u 413ae Nonfunctional Requirements:
Constraints apunANNALEILGTaasu? d131%dauasmuliaiig Tuddadairdaniadaulailalunisaanuuuuay
Walusyuy sandiayaiszulu requirement asotiunnlaitu Project specification 1éaaasu Linazduiasuasunnsgiu
159U Bavarandwifuazanawsiazlalunswainuarn1sinaeszuy wiadn lissunsen iagdnvdvianasatiuduiiagg
1u Project A'lsinfiaudu 1du

The system must be developed on java-based technology, such as jsp, servlet, and ajax.

o The system database must be Oracle 11g.

 All hardware procurement must be according to RFP-001-2010 (reference document).
 All processes used in the project development must be complied with CMMi level 3.

« All operational deployment and support must be followed ITIL standard.

Milestone Schedules

daunAaziidu Milestone schedules doazuanisiasiqdeiuisudu-duganae Project s7ulddofuiiavaonau Major
deliverable usiazfirlvignansig asvildAcyatine'ls? f1Auasen

o 3aduriu aulndudrandraznaasinadulvinautEinaeuivingsa iy d1 design w@alsngnéiavang 25%
dusvirdiununanglussuuadaazanadn 20% ag'lsuuuiiniy ¢avil Project Manager giadnvunuliidiiaaasy


http://www.chapterpiece.com/software-development-process/2010/04/08/how-to-build-software-1/#Constraints
http://www.chapterpiece.com/software-development-process/2010/04/08/how-to-build-software-1/#Constraints

A1919UKHUTATINT | 16

wsgitdiadtiuauu3nig Project cash flow
o ladudiayalunisidiau Work Breakdown Structure (WBS) lutfunaudn 'l

fhathvuag Milestone schedule &5y Project 1Anudineaeiiiaaasu

Project Start Date = 1 May 2010 | Project End Date = 31 October 2010

Major milestone Key Date

System prototype 25 May 2010
Equipment installation 25 September 2010
Completed system 12 October 2010
System documents 15 October 2010
Training packages 20 October 2010
Project reports Bi-weekly

Work Breakdown Structure (WBS)

ufefitiauadn1svin Project planning ua&iasu audinlainuwaugsiuluajilinazduiaaducin WBS waauasuy twsgdnd
sgaunisaitAaddu Software development project utfiagadtdaatindbiviu taduinunanuiinuaaaugialiduusiii
uannstiau WBS ngndaseinliununisagunain WBS Aaaglsatnvasidaaudlifuusasy

TaaunannITLAIINTLUIMIINSLEaY WBS aguaiauuuuiivauyuuasuadnisiliau 1y

o Waulaawansaunév Deliverables (software, hardware, documents,...)

o liaulaawansandv Life cycle phases (requirement, design, implement, ...)

o Wauleawansaundiv Organizational responsibility (engineer, production, operation, ...)
o WralisulaaWansaufiv Geographical location (USA., Thailand, Japan,...)
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]
al o

gsuunanutainuuaidanidunsidisulaafaisande Life cycle phases iialidinaagiinlawazainumungaudu
AacivuadLsAsL

wualvidayaifiuduiimduasdlsynavshduacnofiazyinly WBS aasisngndasuavasudiunauasy
Completeness

WBS fifidasfianuasudiu tudaisdasian Major deliverable Wonuaifiunueaainusainn1sieagvinlildanuiiy i
Aavll task ay'lsiine tadu System prototype t516asvinaslsiing? Design user interface taa Design report format singeLas

uannntundinndndudacdnludeoudugililédgnszulu Major deliverable wsifiatjlu Project life cycle (PLC) uag
Software development life cycle (SDLC) @& tafu vruntaenunisvin Requirement vhuniaendunisvin Project planning

vluguasu d1sutis WBS Wiiu'lideu Phase aavg Project taguadiiunmiwlddinatiuaiyu aadgaiatne WBS aagnuding
a19'l6A5u

Level

WBS gasfianuiduarduduvisa level afu dudaindasutionuilua Widunauouidnas 1 dswade task fida 1.1
Produce requirement documents vutiasifiaazlsiineasu? wuAninttaziidu

1.1.1 Produce C-requirements

1.1.2 Produce D-requirement

1.1.3 Review requirements document
1.1.4 Validate C and D-requirements

1.1.5 Sign-off requirements
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1.1.6 Produce requirements traceability matrix

&

Waugasiudn 1 oulnaiudeldvaraqeutasdusdudusuaunaiu

Example of WBS for BookRental Project
@chapterpiece.com 2010
0
BookRental
1 2 3 6
Reguirement ) System Project
managemeant Rutem derian development Management
|
11 1.2
Produce requirement
documents
111 1.1.2 113 1.1.4 1.1.5 1.1.6
Produce Produce Review requirerment Validate C and D- . Produce requirerment
C-requirement D-requirement dacument requirements Sigr-off requirements traceability matrix

Aggregation

sufiiiuwudefisazenaunann Level afu fudanaisasiiarinoua3en 'lidasvineuiuiu level uu weitsvin level sin
aalildouiiszylitu level Mgenin vadeasu? draqaaaiu andladnvizag Level druuannn'lé requirement
documents wudasvindalansu? wuAualdvine ud 1.1 -1.7 WiasauuAléonu 1 Produce requirement documents wéia%u
ngfugaeitiuinnisvinungutaaquadwsidaulvafagluadu Agenintuiag
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Not Sequence

WBS ghaditadlignuisauanivaiguaasuldasugiunaisiiauy WBS 1518 lidasldaadvarguitoulvudasvinday
Munavliaaiasu waineneuandy task naaviunildasudiunau frudadnisIaarduiulIvinlugruindanin
Network Diagram a¥u

WasldTasasneasnguas WBS wdnsavianliiusgulsenaunieluniie&adeyanfiisnazvindugnén (contractual
document) éaf'lduasy 151az3an WBS wuudiin Contractual Work Breakdown Structure (CWBS) a¥u duas9il Project
Manager Aisiagiandiayarisnuniiliaasu Project Sponsor iansiagauaiugndasativasiiaanauazroniisdadean
atfuduidsynaudra SOW, project specification, milestone schedule, waz CWBS afu drqnéduiiialsAududuinlésy
Nuduaddunignisuaiviaraiy

AFUINT WBS sia ndvaniaau task asuudlaziiain WBS t&5a3te? A'liiGouvasy §i task weldifiauvindmalaildasesta?
wihfisa'lduad Project Manager Adaladakfufnuauadlulu task Afianuaniu aseiifilsvidusdayatilseiaaiinsy
“Multiple owners = Zero owners” agungindsnauninainuannnivieaudugsufaravueui Tufluisieaylsdus
Lildunaununaouliilasias wsnrimanaufazdninlidasviniusan mauiudvinlviaouvay wuuilifiuiuauasy d1as
igndiad Project Manager diasnauviunalviauudauidisiguaiuiuasy (1 task/1 owner)

anfiafloAuidas Ownership a¥u adhduauinauduiitaaseu (Owner) dasduauiivin (Doer) ugasu audiiiu Owner
AamuifuRnzay 3nNvuHY YanrsouiudeazuauninanusdaliaudurinAldauanumingay wavindiiasdassanudy
i Teymiiiaa wagnnqadreimduouidiasduiitzasasu drat1oizu Developer 1 ldFunaununalvivin Ul
prototype aauf Developer 1 tilu Owner aag9onu weitilasanditasdinouduqaazunnuinfuiiidu Senior Developer 1 39
uauvianavusialyi Developer 2 vinunu (adhinlaauaunasivaiaaus) aauil Developer 2 Autlu Doer a¥uiiiugiu

donseil WBS fiisn'ldAauysalinnwaazidudunausaliudiniy

Preliminary Schedule = Logical Relationship + Task Duration Estimates

¥
o

Tutfia WBS Li'lsuanisfaisunisvinou mnaaadasiizuaauidaaisunisvinouduasy usruluaifinnuiaendasdu


http://www.chapterpiece.com/project-management/2010/03/20/productive-thinking-and-wbs/
http://www.chapterpiece.com/project-management/2010/03/20/productive-thinking-and-wbs/
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Auonuduqetiu BhasdunuuiidassalvisiuusaidsanaudoazdunuilldviauwuuidassalvioruusaBunaudoazisunui
wuugauudulllé Project Manager siasdnnisuiad WBS inniu&eiiisni3ania Network diagram w3a Dependency
diagram fumauilisiaaniin1svin Logical relationship afu

AaudununsinanuduiusszuinnuiiagAunauasy

« Finish-to-start (FS): Anuduwusdanuniingaiaiaauysal 100% fauoundeazdudulé 1 Integration test ag
Buldfsaddia installation WeszuuBausaausH

o Start-to-start (SS): AnuduRusAaunduarEUlddsatianuniingaczudlia 1y nsesaudauana&suaIsEuLay
Buduléuii Project By

« Finish-to-finish (FF): Amnuduwugdanundeanasa'ldfsaiianuningdasadaauysaiéie 11u System test aziasa
\@Asaia fix bug onuaBausanuén

o Lags: mnuduiusAanisivdanfuuado ugadeu Ly System test davizunad coding luuédH 1 wdau

A Aundasrdurasnufonuaifily Project afuinazlsaisunnaunivas fianuduiuslusduuyiuy ann WBS wuuaf
WAAATUNILRIATY

w@1ag 1578 WBS wdasdl Logical relationship w&? weitsfolaisiasinouluuazidudialsaviasaiia’ls uédn Project aglyl

w3 Tulnu? Ay auidvazmnuliiiiaunnvindunausaliuas Preliminary schedule siufida Task duration estimates wa
aMerMinundagAudsvfiu (Estimate) naiaslatuwsdazauiuuazasy
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Task Dependencies
@chapterpiece.com 2010
Finish-to-Start (FS) Finish-to-Finish (FF)
| Task B —
Start-to-Start (SS) Lags
> Task B | — Task B -«

funaufigasardadayannadundnluiunnausindulssaunisaiuag Project Manager iiafiazmdiaaiilndidasigaly
nsvintuudazuasy Taavildudinsdsafiunaiazduinisuasinauiaivia 1 auldnaiddiiue ndandiaadiin
Effort fivihauausatiluevia Man-hour a¥u anniiuAudasdiauiunduinnuiuivinenuaseidanin Work days asu
nnfugavinafudasuduiuiidasvinouandjnuria Calendar days vanasiads s nasuiiias nuandatigaingludd
Auge

ansdaviuia task fida 1.1.6 Produce requirement traceability matrix ssiflutdruas (Owner) uazauvin (Doer) wu@ain
auldiIanvin 12 Hiue eaudina'ld Effort snudiidu 12 Man-hour sudainfuflenuvinerudu Project & 4 fhine Sudamy
gavlaiian 3 Juninagvinouiiiasailda Work days 2asnu gavinaouiigudasunduiuansd aruinnuasiaiaiuiunsiulan
Asu? ity ws-anagiunaauy siudasiunuuiindy anf — Suns — doas asUeuazvinowasaTudimsuiinau dda
Calendar days uadnumsy
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Logical Relationship for 1.1 Produce requirement documents
@chapterplece.com 2010

114 {115 1.}.5 }—><=>
| 113 a I

-
Task Duration Estimate for —
1.1.6 Produce Requirement Traceability Matrix - g
'.
Effort Duration Calendar Time
_ _ It seems to take 5 “calendar”
Man-Hour - Waork Days *  Calendar Days days to complete; Friday-
Saturday=-Suaday-Monday-
Tuesday.
12 man-hour to be 4 hours/day so, Starting on this J
spent to complete work days=12/4=3 Friday, finish on the -« g
the task. days next Tuesday

nsisziunaiflalunsarauiuinuuaningaslalseaunisainad Project Manager éaasiundlofinszinndasiamda
vaanaBiliduanusnsauaslseaunisaiuadauvinoutug naifiandalldunnssatusadl iy fo'lildanauidaciiy
Fasfianngndn wudu madanaifazdalddudas process sgqlaaamizdiu CMMI () waziuailhesuaiwnsau
avaungnlutingln 61 Project Manager fifidssaunisaiuaidnaundnluiinddavdsefiunataaninléasefuainuiuaze

unduasy

dnBavialisiaslili@anardudasiiliuinuzaiu nnseaunisalasulvitanadaardvuasnenenudylofau Lifinenagle
naasvaanuInsan Wanalalg vinlvadlussduneiunasinlataudrdudiauiifinansy Wamvinouldzaaguan
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Winaglsunndiy indasnduandsudiaudiuunuldnaanatudiniy

n&9antl Project Manager Aitan WBS shauysal uay Network dlagram Tdaadu PrOJect Sponsor anmwawaaummmu
Najl! PI’O_]eCt Sponsor AagfiansangaInsINaasuIadiunafifiivua onﬂsvmmmmvﬁum flununssasiudafiananad
anaziAndundrdde iudu dr1ld5uauidnuAiudisianiy donsefisnA'lé Project Plan fidaudinanysaluinudiniy wiay
AavBuvinnuauilldae daq Project Manager savli&uaamnudaiuain Project Sponsor L’%'aammmﬁ’mvmao Scope,
Schedule way Resources u1vin Flexibility matrix udrAta3annisaniu Stakeholder management élaugadu drdguunn

Other Tasks for Project Planning

6iug Project plan 9'lsiia31vin Planning phase auugasy (aglsfuaganauiauuail) nantudasiiarsands Risk
management 3a9 Change management w&lA3asn1snvnginaainazulauna (Rules and policies) singqaglalu Project
2201576850 Kuzaauga binadsluunanuiudrduuay ensfuazanlauaudulilmaenay diaugaulvuaula
wudtar fasanuulédasy nuagmnaavidaaun v

g5Unasav

UNARAILEIEE NnTunauiiislé Project plan AdauinvanysaluvivatuAnaazaslldindunauusnquasnisvin
Software development project 119 Requirement management wag Project planning ‘lasuldudiusaiu unaiuuniiig
azuueunilu Detailed design Au Implementation (coding) Auatinatidunivnisaiu



http://www.chapterpiece.com/project-management/2010/04/03/flexibility-matrix-is-a-great-tool-for-project-manager/
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ANTAARLULLRZWIUAANWEALLIS

unaNuinduansazasiiilu Software development life cycle Auuzaiu ndsa1niiis'lé Requirement uag
anAITazLaEaNILE) 191ATNBUATTUIUANTAANLLLSE UL AENILANGIATY vulludvaanidudas&iuafa
Architectural design fiu Detailed design

Project Life n H
Cycle (PLC
yele (PLC) Initiation phaze Planning phasa Implementation phase Closeout phase
Software n
development H H System
life cycle (SDLC)|| concept requirement design [ implementation | Integration and test oo oenn

Part 3

@chapterpiece.com 2010

aszuumstiagduniinfsufiaravusindunae Developer fu Business Analyst (M3a System Analyst) A1 151911518l

AL EERINGH


http://www.chapterpiece.com/software-development-process/2010/04/08/how-to-build-software-1/
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Software Development Life Cycle — Design

Architectural Design

ndnluailannuuadnsziunsiiddanisaanuuuTaseas1vuadseuufniiaunisas1otinuasy d1lissgrudausiuivdadn
LidaswafivAunay ssuuzanduwIsAluc1du nMsaanuuulasIgzvaads Uzl ldnaIayuNaIAfy uaNAlseauATTal

o
o

22INULTIAITRAITAURIUYUUDI TV A9l
System Context Diagram (SCD)
System context diagram wlulaseasvsruuiuanddoanuduiusseninossuudusiudsenavduaanauan (Actor) v glaf
wagszuuau UsylaminasiuAdahalviisuadiuaiwsininssuuiiaavasasvtuiidugiuniivaavay1lsiing (ag'lsnival
ATITTULLAY) Vil nastiuInssuuaaisdadvitsuiianauduaday lslidulasiineasu

w&7 SCD &59tiunnléadne'ls? 41 Use case fiisudisutiunnlu Requirement phase lésfaa¥u? siuwnazidutiayaatnodii
e ndisu SCD a5y aa Use case t5agtiuiivanuduiusuasszuudusiulsenauniauan lunasifiendu Data flow
dvAuday liitiuiivnissusediayasivMidatiusznitvssuudusiudsznauaauandnéie

dumaunisdiau SCD Aluannasu

1. LHHUTTUULTDELATINAIIUDIATN
2. inudiudlsznaunauanisnunatlunaasdeinvagsauqszuuuadisn (Use case)
3. Wsududansassrinossuududiudsenaunauaniiauansbdiayaiiluanu (Data flow)

wuLdaudati1e SCD asquadszuu idnea1vasu Aadnwaazqiiudlaciie'le


http://www.chapterpiece.com/software-development-process/2010/04/08/how-to-build-software-1/#Data_flow
http://www.chapterpiece.com/software-development-process/2010/04/08/how-to-build-software-1/#Use_case
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Context Diagram
@chapterpiece.com 2010
Customer
Service
5y Support Inguery 4@““‘{" {

Stery, ; ol

‘Wﬁ]ﬂ ‘M ;
Admin \ Post Office

Admin; /‘E‘"

I5d o Syst

Beration, BookRental et e

q

pentd el System Ny (ol
e
m.&'nh‘“ﬁ:ln

A‘ﬂ{w‘f’" h‘l {
=0
& 3 - oK ag
Customer ﬁjﬂ "f ?; % * -
.{f 3 - 3 Publisher's
f % Inventary
o System

N

Credit Card Payment System
System (for

promotion)

aunanA1suE) SCD Aa Data flow diagram sedugeaa (level 0) a5y aansawdiay level Asnnin (asdaanin) Lédeas
vinl1is1371 Data flow isnuauasszuusiduadne'ls uazaalunisaanuuuiasyasugiudaya (Database schema) 1dlu
MIEATU
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Software Component Architecture

ANsliau Software component architecture agahalvitsuadiubslasedsvuasszuuluyuuasitiusiulsznausivguag
PandwIsiaraNuFuNussErnIIRIvlsEnaulugasy

| Software Component Architecture |

User Workstation Web Server *  Customer class
- Book dlass
<gHTTF Requests: *  Rental class
i________) i____} = L T
— -
— o f—
<gHTTP Responseds> . HTML
Browser httpd 2,
Y]
Web (Serviet) Container

/ MVC Pattern |
. Handle HTTP request Controller
- Handle user actions . _,z/
- Screen flow manager = 117\ { _____ Y
e | ] = =

B - =
" n - =

+  ISP.CS5 Tablibrary | g ex|az] 7 Model Database
- Customer create screen View |
*  Booksearch screen !
-

‘ Infrastructure Architecture

% e* 5

Active/Backup Active/Backup
Application Server Database Server

Laptop -- Browser .
[@chapterpiece.com 2010
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szuuinvilodanaulatizaasiy Web application Mwaiunéne Java technology sradunuazaanuuutaseasotaalandn
N1 MVC pattern ugaiu aasgalacinaingalonsu

Wagangl maniulaseaseTlaasnuuaznuisdasvinlusuzasaanduifaziazlstine g'lddagannaiuiatiu Web
container 1316iavifiey Object classes (Model) tivavinntindudiunuuaviiayalssiane1gqifilu Database s7uG991u
vu Business rule 6199

TuahuasnIsudaINanIune ISP, CSS way Tag library (View) dusfazuasiiuniwiagsininsdacii ISP Alvdianay
suav Requirement W'y 1316a9119TAsIRE91AY CSS 1Aan1s Reuse atinv'ls tddusiavvin Tag library tiazhalu
329 Security atin9'ls usuaiu

Infrastructure Architecture

w3 lusruzandwrfisnAviaanuuulasedgiuavasawsdusaianasy Tasasvluguuasiiazuanisintiaasladussuy
i ldadvauysaiisnfadnis Infrastructure w3a Environment atine'lsasu

asaanuuy Infrastructure sy s1gagfiansaunde Nonfunctional requirements gaeiafiaznausuasosinoniszy’lilé
atnIATUAIU LY FIatnvuadfinissey3asaas Performance Reliability uay Availability ta1'l3atinedaiay 151Adasiesay
1552953 1ty 1ndiaeil Active wag Backup server &usu Web way Database 51éiaedi Firewall snzhaluizasuag
Security tiuguasu

Usylamidnatnonasnsifiau Infrastructure architecture Adawsagléie3au Infrastructure Migndiaslunishndonaznasay
syuuaadsluaie Integration and system test domuazasnaazidanluunanundennsu gilad19ldanngldteuuuzasu

Detailed Design

navANN16aTATIRSIY Wug1u (System architecture) udr dannAdanisaanuuuszuuluszdundnaslidnasy nadwsi'le
nnszanunsiazidunuInivatinefidnsu Developer Tunisilinuléde


http://www.chapterpiece.com/software-development-process/2010/04/08/how-to-build-software-1/#Performance_requirements
http://java.sun.com/blueprints/patterns/MVC-detailed.html
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Class Diagram

g msunsidiauTsunsuuuy Object Oriented Programming (OOP) isanéni@aanisidiey Class diagram ‘Wildaaaiu (G

wiiazdiauannAniy) ws1z3ndn Diagram fazuanisnde Class vieviuaiidiasdi &7 Class Huvin'lé (Attributes and

operation) wagaNudURusszring Class (Relationship) deifugeisindusnnlunisidautlsunsuasu

diayaifiassiuiiisnlailunisidiau Class diagram Avnanuanafiidu D-requirements Weuanauva soude Software

architectural design ¢a8 faati1vAgldarngildrvalvasu

Class Diagram

Cless nome

Customer

Attributes

Mame: 5tring
Address: String

. RentalOrder

getMamel): String

@chapterpiece.com 2010

Payment

1Y ~
1= Aggregation

Operations | setName(): void RentalDetial Credit Cash
Generalization — — — — —»]
D|.+
1
Corporate Personal Book

&1 Developer 1#iu Class diagram fifiagsviuiiin da 1édiasasne Class wififia Customer fiuan wdrnnuéea Class gn

al

N

#ta Corporate Customer fu Personal Customer ug daunfisiasiasan Class iffa RentalOrder Alaiiudiununasnisian
wilv&amadanisifaumnuduiusszinine Class avqnas19aun udu


http://www.chapterpiece.com/software-development-process/2010/04/08/how-to-build-software-1/#D-requirements
http://en.wikipedia.org/wiki/Class_diagram

AsaannuuuasWeludane s | 30

Sequence Diagram

fiud Class diagram 51Aluasfinflagioniaivinuadeg Juiiddunisidangiusvg lussuuaadisadiielslddeasy s
ey it'léicine Sequence diagram a¥u nanasNauysaitauAda Class diagram azuanauduwusszning Class Tunaugi
Sequence diagram azuaadlvitiudiviianiu (message) Mavsiafuszining Class srvquuutiusaisu

Sequence Diagram — Book Rental Process

@chapterpiece.com 2010

>Createf}rde rl)
= rental detail

Customer RentalOrder Book RentalDetail Payment

| i i | |
1 : : | I
RentBookl) | I I
IsBookAvailable() | |
I I
i I I
o _ avallable | |
I I
- I I
CreateOrderDetall] 'L :

I
] RetrieveBookinfol ) l
I
book information I
_________ I
ma |

- rentaldetall | ___ ______

I
I
I
I
I
'D

CreatePayment() |
T
|

nngUdiuy wuandiatng Sequence diagram wagnszaumsizwiis&aTatgndinsy tauqasiuinglasuans iy
atvdaluLaaInsguIunIsBUIINTAT BaaWsdduaylstunisvinounsastunay srulddviayaviatdamnungeritudu
seni19 Class éae fdsylaminAdenainsy Sequence diagram asu Developer tiulalazidinulandiaduiaazunng


http://en.wikipedia.org/wiki/Sequence_diagram
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Flowchart

A%U 5 Class 7diavfisaude Attributes fu Operations 2ag Class Aud) sa1dunis3anuasaesudiayasenine Class Tun1s
vinuaylsdnatinefiudd Developer Agfo'lisiulalunisidiauldauuuidy 100 win'ls auainagiinusavaiu
(Function/Method) agdi Algorithm aina'ls tilauqasaziuugasuinie Class diagram was Sequence diagram uanislai'lé
e vinla'lefiviaviidl ... Flowchart 2henstléiasu

Flowchart vfunilolu Diagram AvinuAfigailaagunade Algorithm waeafidimasiy nudaudrosiulainiauninagduiaady

iiflatwasuals msdisuAdlildennaglsuinafu uanaazidaaiaay nuaalinafluunanuinariAuusas draenniasls

VNN enuldnTileaasy

Avsunuud Lifiazlsfiazasdaanin Flowchart udviazasy sufidagaqudrazenanniunisaanuuussuy dauwuginis
sduaunnilaiaivinunn wdanly Flowchart Auawigahuauiisl Algorithm dusiauaseqashinigansiu widanaili

1ARTINY

<A
fifa
feu

Design Review

(@2 AavaanuuLEsa willagasudunaudl 1 edadeliwsa g nuamnauusinifaaanuuuvidadou Diagram ag¢'ls
fLETALA) ATz lviaulufiniaduanagaunnugndaddnaivnauarlllnxdesne uzasu lavduanuiawaianiaia
avtfindiu 1y Design Linsean Requirement wsa&u Design 19iAuung Requirement (Suiineinil) da andufida Design
A&

o
Qo

W&anaidniiaasetidninlisuldaldazonioudiniaaiinaein Design Talilsusasu suludaseniagviay

Software Development Life Cycle — Implementation

waIANTLTIaaALLLSTULRt YR AnaB aUSaaud) 1518 1dan il auTanfudniasy dnsunszununisiinuaaliasluse
AzLALAULASUILNSIZIN AL AaaLaazunn waztiauquaazaudddladnisidauldaluimidaudu dnvanidnlainnssuiunisi


http://en.wikipedia.org/wiki/Flowchart
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WWaUIANNAULALNINALILAIATY

Software Development Life Cycle — Unit Testing

ndonadauTdaiasaudd nidasnadauinldafidiauaaninvinouldgndasnsaliady vitlusdasrintnmsnagaundaann
Wauldatesaniuia1auay? magNadwsIzInaNuausvaaviafiawaia (Defect) uazanuenalunisdaunmuazudludiafia
waaduaziindunaaanafssuuviatdnzaaninaidu 1 ftanafiaziaaiafiawainanntda 100 ussiaunnintéa
10 ussvia wasiilasannanududauiinduauzuanasida nsasadaunavuddafanainlulda 100 ussiafainnin
Taa 10 ussimanulddransu defuisasiasnagauanugndasuasldanivhigauasiiasfign ddafuruag Unit test
doiunsyinumsmasgaugAunswaunszuuiuaasy

Unit test tlunsnagauaiutdaguasszuunuuannanndy d1in “dudas” dufianunungldvaraiuuaiy i functions,
procedures, #3a methods A'lduaIusANUNINTINADIUY

TngiszaeAuadnisvin Unit test udnqiaafifa anagauinldasvinnuldagndasuia’li (FAnuuana19senitinadnsiude
Mmamalvissuuniatdatduiilan) Gonisvin Unit test duazdasuanvinidugiug (Unit) 339qafu tu disiaenniingiu

nsinnidagndadiila wAdasnasauanie Method Ada RentBook 1iniiu

Taauniinfiudr Developer aziuausufinaauvia Unit test Ay dednasnnazlvinaaanind sdadsAivualyi Unit test dae
anvinlme Developer Nli'lsidiaulaagiuiu tvaidunisuldaunuuaslunsnaday dusindeanullselasie

waflafiladuannlunisvia Unit testing 1513an31A15vin White box testing asu

White Box Testing

ANNMINaAaY White box testing A#anisnadaunnqdumedulllduadtdasnafy auiiazyin White box testing ‘i
sadtiuauzlasvasvnalunasszuumdalanfinasuaisivazaruisanadiiuidumanululdlsgvivnuauasnsnasgauldaa
Tusruiug LuvanAsinuidisasiiuuas Developer 121lyafu



http://en.wikipedia.org/wiki/White-box_testing
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Bequdrfimafinagunnunailalunisvih White box testing usluunanuiinuzasuuzinuagasmafinfinusasinaylala
laaNgausAiu

Statement Coverage

waflafidansidisuyanagay (Test case) Annqussinuasldnldsunisnagay (Execute) anuisalseifiuanuasaunay
aasnmsnaday (Test coverage) ldaanyduilafifudasy iy dmnussiiauasldaldsunisnagaurionun s1agiEanin
100% coverage wirAaanduduadldaudnsaiu Taqiuiifiveiasiia (plugin) ananaazaiasludasnisvin Test
coverage aauq léi7ifiasy

Statement Coverage
@chapterpiece.com 2010
if AmountOfBook <1 if AmountOfBook < 1
then Display error message if AmountOfinventory >0
endif then Order new books
endif
endif

AmountOfBook < 1 :

I

M

Display error
message

I
| Order new

(% I — - books
w T
Q :



http://en.wikipedia.org/wiki/Code_coverage
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Taalndiud) wr'lisdusasmadaulile 100% coverage vsanasusiudusuiiviniauly medsiasivuaivane
Vinaunasauina@ sy Project flisdiasnis Test coverage Avlasidusudinenauvinbiildauhuunaduina asefiviu
(329229 Quality management datiiudiannassinduseuineaungnnaauluiiniaad Project Manager wluauausid $1ae?
LRE LITIRaINNRMIALNIAYAZIAUANTIIATUIN Statement coverage tiugiv'le

nngilaziuléin T@ameanafiaisndacdi 1 Test case iiafaznadauldaiosuussyiadldasy 1aa Test case uadisag
siavvinliiiaula if AmountOfBook < 1 wilua3dvifia error message ag'lagnusnvaanui udrAlavinasra endif

&IUM9N 1AGaINIsuA 1 Test case wislaudua¥u 1aa Test case indasvirlviviosasdauluiifasgiduaseionqiialy
1AV UsTialasunIsnagay aauanAsAsL

Decision Coverage

waflafidanisidinu Test case finnqn1sdiadulazadldn’ldsunisnasay Andaqdu Statement coverage luisasuadnisee
whrinaauasauaquuadmmmedauasy Lidiugag 100% wsan 1aavungeativAaufuuzaiy

nngUdtuane iatudacdi 2 Test case wiavinlii'lé 100% decision coverage ae Test case usn waILs1ALHaIvinT
Wau'ly if AmountOfBook < 1 tlua3aiiia error message ag'ldgauanvaanin w&nay endif (wwfiau Statement
coverage Lag) & Test case Agasdavinlidauluiudunia udrTdadazanaud endif wuii asefiisnldvinnsnasauiie
Fouaztiazadanlanisdndulanasidnudiniy

WU duidudaudiuinviaaisndiacii 3 Test case A% ... 1@ SLTHULEIANRRLIY WUIIQAINRNATIREANIIATY
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Decision Coverage

@chapterpiece. com 2010
if AmountOfBook < 1 if AmountOfBook < 1
then Display error message if AmountOfinventory > 0
endif then Order new books
endif
endif

message

I
I
I
: Display error
I
I
I

Order new
hooks

uadiuazlsannaseiitinesilaiasu? ... Decision coverage fidsz@ndnnlunmsnadauuinnit Statement coverage twse
100% decision coverage nsufi lataaintiuaa 100% statement coverage walunmvndunululaueg

Biagldnadialvudaiu whruguadisifanisudiau Test case IuIUliagN§ANITIINITAATAUAFUNTITVINITUADITAA T
Teunnngansu
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g7Unasu

unaNuiagiuldieu aav Developer L6iue 3UANNNTRAALLUTTUL (Design) Weuunszuu (Implementation) auéiv
nagauszuy (Unit testing) iaaa¥u douwdivdnnisuazimafiniilalunszuiunisenegaziinnning wanufldanianizdiuian
fidsylamivasiiunindaruigalaaandadssgunisaluadfiiasniy Wauqifianususadssaunisaisnannnuaiaay
WWanmafinduadle Bikaauy

athvlsAnuansddanngdnanfdannunadilunisvinoufovuail winauasu aanuuuasidan dauldadaaan naaay'ls
AsauAaNTIMNAtaNfaud) watnnATuAazvintduuuiunsginaiduasy nawsfiua 5 tiauasdvisy Project 8 wu
wuzih N Wivihaylsuuuwadiaa¥u win Diagram sneqitalunisaanuuy Lidasvinvionuaduiunn Feature wia
Requirement ¢ tdaniamizusaiufianden wiansnasausitenfniu 100% test coverage fuoumniinuiasu gt
4in 70-80% Angualay

AausLigundIuaau aauantaaInanaudiilamnidnge Tanadautaazgaiaaaiu 819 G9leazgwenenuliunanuuntinne
AU Project implementation Liwiinwvinfiugaiu
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ANTUITIANITUREAIUANTATINNG

ngdagiudtouniidu Implementation uav Project management agidutiauwiangfu Design phase 1av
Software development life cycle Junuuagsdiaainnautiisiagiuaie Implementation 2as Project udiniazasu

} Part 4 |

Project Life n H

Cycle (PLC
il ) Initiation phase Planning phase Implementation phase Closeout phase
Software n

development H H n -
life cycle (SDLC) || concept requirement design mplementation | Integration and test installation
[@chapterpiece.com 2010

ffunauierdeuuas Implementation w3af3andnatingin Execution dulsynavudragasdiundnasuléun Execution fu
Tracking and controlling a5y TuunauilisazanvinaNusIndutingagnssuiunisninidu

Project Management — Execution

Project execution fianszuiun1sNnlaniwensInuaRfivinduauLay nswenasninasndssungnluinuaziadadlitniag
flagvqnesanlindy wamzvAliaguafiunazay NvuruniudIAatdiunsauunull Nddyninagnaszuiunisda il
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uANINASU

Project Management — Tracking And Controlling

aszuumstidunsiananisvitnuiduldauunuingliviali iiaanuaaiandaunianisildaundad (Variance) an
WU InIa'li unntlasualiuy 1wy vitoullisanssnafidivuausalavudsyanafAuinfae'ly tdusu aelininidu
aszinunsiitiunsiessiivananvinlitinanuaaia trdautunaziimoudlauazilasdulilitindudnluauiansie
ASU

Tracking

WaugAaIdaIudIsazsldadne'lsinia Variance dunda'lai? 1315'6i6a Project tracking dattudunaulunisiiusiusiu
dayanardalu Project tiainliiensvisaludunausaliasy dselaaiuag Project tracking Aifiativianadia 11y

o vinlvilsnstivaausagauay Project
o &9anuidinlafiasefuszrineaungnludi
o afusyulisryuasudlufymAiiadusening Project doazidunisiindszangainlunisvinauléddnnonds

W& Tracking dagvintasudlvunaz? suflfududdnwaisaas Project urasu Lifingunatainnadiayls uaatnoidenlvivin
wuilsgAnatiana dusinuaualinag Track nagdaiAalinlaautiuazeg

Types of Variance

e lludilu Project management inagliianuauladuanuaaiaiadauataasiseian'léud Schedule variance fu
Cost variance a5y

Schedule variance AamuAaialAdauitindiuainnisvin I uliE@saesInINAITINILNUTS a1azdsanaunsanaInleuy
ASU 1t Task 2.1.3 Nnvunulitdasviasatfiaiudvais wanniadaadatanriudns aseiitin Schedule variance fiuual 3 Ju
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A5 AsvlifinansTNUAUIUAEaTaasIuWs I 1A WS a Effort a1n Task Auqunvine ulsi Task 2.1.3 aizudn

Cost variance Aamnuaaratadauiiiinduannnislzeudssanadunisvinoulaqunnviatiasnindnowsuly vy Task 2.1.3
MIuruliindasladu 10,000 1n usnauladaustadulduq 8,000 u1infAvinouasaudl wuuiifdacdu Variance uy
A5y weitduldlunmeiswsiziia Under budget = 8,000 — 10,000 = -2,000 unnilutag

WusUgasA1uIaL Schedule variance Au Cost variance un1viaraaiy

Schedule variance = Jufivito1utasa — Juivunuliinagvitouasa
Cost variance = yuilszunauilalyl — sulszunaiinwnuls

ddraanuiluaudainiu Ahead of schedule Au Under budget doiflunasfuis

daraanuiduuindaintdu Behind schedule fu Over budget Ho'lsitvinls

Az alifingefanviaradiniaedas wenuuaaua liwaluunanuiinavurasuiwsiginduaaudivasdudaunas
wunsarwanmeadgiaaansiaaziniaudu taiduindrivaugauluuaulaias Schedule variance, Cost variance wa
Earn Value Analysis atinvasidaafuanlaniu nuagidiauunainuuiani

How To

iauga1zavdaIuaIsavianaylsun wunanlunis Track wag? afu lidavihainfdayawintuasiifiau Buslafiiae
WBS &g isfinamunauaaddugnluinginsiuun 15 Juudl vuazlsnisazizu vinag wiaasaztasaliusdting aseid
szidufiafioniu AuarsgiulnuasBudiayliisnnas HBuuaINUanIIGY 1liGuAuan'ltGy ligasdaun ... wedy

uivinagiflavaiuennuian aasgaatninsy

Project Manager agnnsANuAuniinzasauagfunilefaainsliaiudayaain wa deidu Senior Developer wag Owner
ududl

PM: 1a Wasnsinnuidisuldasiunmsamasaiitnidaiasasie?
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]
al

Senior Dev: aa 1&53'11 50% uaiAsui
PM: usa 69 1576 2auAuAsy

i Yug9du Project Manager wdudiudu i Junior Developer iy Doer fiaa@iaTanavinmadnnias

PM: i ianuiqaduian wwuaniousiudiwiasaiaiadsali 50% wainsa? 157839

]
o o

Junior Dev: Laa 399uuNa9IL&sa ldud 30% ueasud
PM:

@ may... wuuil Project Manager mysavidialas? ayvifuagusazauiiinasgiulunisuaanuduniinaasulimiiauiu
Asu avilutiadalyuiaalitdasiddanuagasdinauiina Bitgda (1@l 0%) Auasa (tanliae 100%) degasee
Tlaivemsy

1o WBS %5a? 1ilauqa13aziauiaiain Project fisnfiavifiau 200 tasks wae ‘latAudiayaionuailidasvinazlsAuduunan ...
339A5U dnAunuafiAiulilas mutuzitisdan Track av'ldlilAu Level 3 aag WBS A'ldasu dszndanan dayaliau
flauazuaviunIwsuladninunnasu

uanan WBS udisals Track ag'lsdn? muuusininfidngasdifinaulaniu dausa Risk Afiaglu Project asu (uaasai
Lildasnaavidaadacil wadiiaugaulvuaula van'lduy nuazdisuunauwuii Project risk management vin%u)
Risk Aamnuides (Maraazsintiuluauian) dewinsfinasiindegolaifinazidintiulédu Project 151 1y Servers crash
(B5Wa%$159) u3a Project manager resigns (PM anaan 555) udiu Anasiqueasu 61 Risk winfiiAntiuazesiuazgonan
senusia Project iuwiuau dntunuwmivsindudasfaaufinfeineauiilamaudluuianudastiaziduasotivan
uananTuLd? AdasmmeilasdunazualataumAaraszidinauandiaasy

fgavinafda Change MiAndiulu Project afu Change wiamnuildauulasiitAndiulu Project u1ldlunanaguuuuiaiy
Requirement (scope) change, Deadline (schedule) change w%a Effort/Cost (resource) change Taaunafinutaalaagfas
vflu Requirement change afu 53 wiugias Track iansaifiAntiunsetiglasazldsinanauiisi Change Wndudfiugs
gaugardaiduadng'ls 153uvda’lisy Change fifl uagsinlldein d1ia Change duliasg 151AIGAINFUINTINUIMNIULED



http://www.chapterpiece.com/project-management/2010/01/14/questions-to-ask-before-accepting-requirements-change/
http://www.chapterpiece.com/project-management/2010/01/14/questions-to-ask-before-accepting-requirements-change/
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navasuEvaTuLinanagls Ay Requirement ungadavsasudiugia? wia3ingn Design ‘Lidnin? avlsuuudiasy

A3 Track Tuaiuuas Risk #u Change a1aazlilduaniniaanseinnauiiiia Variance fufu Project wdividadovizainiia
Aumnntiasua iy wedsylaminagldlaaaseAdasazsuur Tiniteuaadsagd Variance sulalluaviaadulaad winlii
auMuasiesaunstdavduni’laldaiaiuvineiaiy

Identify and Analyze Variances

Ll@I%aYAsUY MﬁamnﬁtﬁnﬁagaﬁwmﬁﬁwLﬂum‘ams Track v1uuLLan ﬁumausia"l,ﬂﬁﬁamsmﬁayammﬁumizuﬁa
ANuARIaLARaY (Variance) arvqtinliunauil

nszNUNNIAsElA LI LdTarlsunnasy wAnAuILAR Schedule variance Au Cost variance fiun3ailan unntiasuwaluu?
1vAsInsiiusisauAy w2u Cost variance = -2,000 uw (under budget) 1azuadin'lidaiauiniuaaiaiadanllaini
MU Iuansatiasudluu tindunisarwaaanuiduidasifusiasu anndlatnvdinsuy Task 2.1.3 § Cost variance =
(8,000 - 10,000)/10,000 = -0.2 = -20% wuyiiudanitusasy

Taeldudinauisu Project Tuaag Project planning 1nasagfinnsAiviuagiumnsa Baseline uavg Variance fiagiindiu’ly
628 (AwvidnamileAda Trigger) wiu 61 Schedule variance w3a Cost variance 1Ay +15% v3a -15% azéiain Project §
ANuRnlnG (2aTneilildnandeEasiilunia 2 asu) deddudasvauguaziuimioudluatiosesiu delunsdiuas
1518l Cost variance -20% #ajraglusganunisallidnfiudlrasy at1lduza11aldin wavusiiaslsendaoulda 20% wi
ug ... Usenda'ldAfiasy waannduldfuinndraviaglsRanalaue 12y BasuadaanInay neas linslssnnasy
ARV ARV TAUUALGAI

Controlling

Determine the Causes

wingtdumnaunisvin Project controlling Ausiataaasu nasannisusdiin Cost variance sfufiiiuauia inidasvinnisasagay
mae NVt lumdvdssndavulszanarlsgunnauiaiiu?


http://www.chapterpiece.com/software-development-process/2010/04/10/how-to-bulid-software-2/
http://www.chapterpiece.com/software-development-process/2010/04/10/how-to-bulid-software-2/
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nsvnuMsiifdunisseananasannangnidmdasluiniiarmsanuainasu Livinnsi Cost variance finaulaazaiaay
AN

o sTfusulsTinafawainndonansazilan
« Ain Requirement change fiuvin1 Task 2.1.3 fiazlslivintiaaae
o atiavglufiniagadararvinuiasasy ('lsuuuiiadvAgnaanay)

Anlddain da Suduwnzavefiaasil gndruaud'la Requirement Taan1san Feature fidasvinlu 2.1.3 usuaiiix
Requirement Tusitdinundanttadaidunisuanilfau!l!! asefioruidinugasy

Plan and Execute Adaptive Action

frunauiidunissuaunazasiiavinaylsdnatrafadanisfuannafvinlvitinanuaaiaiadau (Variance) suq dodiagnns
AnuAaiuangugnlulAmdiainaau sudviiayanaziaias liitedaviiadnvalaqaenonadi 1y Project plan aifu
guysal Risk fu Change 7filu Project uagsiudiv Flexibility matrix niedaulisrandu

AnatvAziulein Variance Maadiufousiazidunadsia Task 2.1.3 dusiuiinansznulnainalvsa Project Taeasiu
W31 Requirement Tuitantdinuniiuias 4dazasnisdavunaaduinamnivilavdunazud ladegmnaiaagiiaauuiea
14

aauilgiuiauinsaaviaatyniniinas Scope Livu aamudulusuag Scope, Schedule wag Resources #its13acial
1fnIvLRanagin

« 2alauliandenay (Postpone schedule)
o uNSwennsiditun (Add resources)
o viadaouihisgduaanta (Cut scope)

asviitsaziuilsylaaminag Flexibility matrix u&ima3uin Schedule is the least flexible. ffudanstadansotian ... dadan
usneia'ly dannaziiudn Scope is the most flexible. TuAad13aiduazee tdanda Requirement uvslidgdauaanliiiia



http://www.chapterpiece.com/project-management/2010/04/03/flexibility-matrix-is-a-great-tool-for-project-manager/
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Wowasaiunaléd ... sAdandgdidu Adaptive action aadisiaaasy

FLEXIBILITY MATRIX
LEAST FLEXIBLE || MODERATELY FLEXIBLE||  MOST FLEXIBLE
SCHEDULE v
SCOPE A
RESOURCES Y 4

(ECHAPTERFECE.COM 2000

au ... nunddantden liwauy wisulidnnmeliesrasnin Jusluindudu Project sponsor tWauatwu Resources tdinun
Tu Project 13nau tHatnldatlaza’lingu

aseiildummilasdunazudlatyifasiatiuluauiaaudd dalildudasittduatiouniiazdasifinoruwinidinly
‘Lu Project plan faasy Lifulisanths vinlunusvsa? diaqaaasyu duvinledy 1sndasuae Adaptive action ituouazen
AdacfiTuBy Juasa wazausufinuaudls Suildardaannasy

Result

NaaWs7lda1na1svin Project tracking and controlling Aida Project progress document a¥u uwgq AafuNGIen? Lt
Tiaaiuinaglslimudnsasdlaviun Track AulwiAdnldvuaudivazasu diduizasdduii Project Manager ¢iavvin uag
daviduamuAunitinuasuliiu Project Sponsor atinvasintguansy
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lanasanaiufiaiaazsasiinisideu wilasud'lafda Project plan Hosaude SOW, WBS uaz Network diagram éiae tws1y
AN37LIE Task TusitiuiindugnansznuiaaasyAuLdn Project plan fiuviazasu

f7Un1A&

'
a al

vlavzasaatiaziiulyl Aeunas Project Manager usgiulviaiaaaiudetiunauianaaviiuiunauiiunaranuuigs
1u Project A'lgién Project tiulaiiaivinunuiau 6 iaudu'lal

ANsfua9Ineuuad Project Manager i&5asousnisidiay SOW wia WBS fuiuanudaiifinatrefisnsu ansnounuddu
fusddey MsUfidauway MsisauanudunihzasueazasuAlatfymiiiadussninenisvinouiuda dalaiuiisu
A%y donszununisaseiianaaswmilasduiy Project Manager agdinniaadivinenudu Project Tmaiq wetsA'laiddudiag
auAvdayannfunnaunsanugasy wuuduiuaznaimiuidaninuaznaduaurvinoudulyl wss1lugiug Project
Manager fiidanfiazgauaiudonnuduviiinuasoruluseduilaidniautlal tau Bivdu Level 3 Tu WBS wlugiuasy

NAAWET L nANNYNmasITduAIwinauafy zagldsanudullinanaanuas Project uasiiddaaunndaisnays
wn T luavaamainagiinaglsnauas Lifduiinearvnindevinlrimdnaedaunstasduudla’ldatreriuvineiaiu

@MarAsy IAuMA&iuLE) saldnuazwiaugnaaulilvin Integration and system testing Aulunimavinasu
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ANTNARaUBANGLLIS

naNuinduunii Software development life cycle Audina¥ouzaiu nasanasdautdauagzvin Unit testing L&5a
udh dawAduizacaas ... Testing antTuunay @19 wetduyunasluiqgilidsy dunwlivauafu

@chapterpiece.com 2010
Project Life n H
Cycle (PLC )
e Initiation phase Planning phase Implementation phase Closeout phase
Software
—II 5
development H H n . SEm
life eycle (SDLC)|| concept requiremeant design implemeantation | Integration and test installation
f Part 5 |

Integration Testing

TaniseavddnAtyuav Integration testing Afianisdsznausivdrudn (Module) MgawaiurTae Developers viataqauLdin
Madutiagivszuunvinulsuasnagauinssuuduvinnuléaiu Requirement dtvualingu

tau a1 "Tunaunuas1Avin Unit testing ativvazidaauudiuy luliagrutdngvinouldgndasusl wataun

UAUAGIVINUWIAE” Asazdoaundsrunuuiuiulabilddunansdiuzasy (FFequdrazuanitunuladlaildmadia) A
wgitywiiuiiaaauiisiansrudngunnuduiiuias anufanaiaasvilizanin Interface error GotAendiasduaiulai


http://www.chapterpiece.com/software-development-process/2010/04/13/how-to-build-software-3/#Unit_testing

nsnadgauzdanewis | 46

gndasaasdiuilsazlssnerfatuandiunnuusgnidanlainadIununadis nuuaandiadng Interface error duyiiali
auguiunwidaaudiuueasy (dayatinvarvgnsiusiniae Perry uay Evangelist)

Uszianuay Interface way Interface Errors

Inadequate Functionality

wdadna9in Module aagisvinnulaliasuaiunaianiviigenalinununidanideiu Module 11vinnungasnslile tau
Module ' ifigun1sInn1snIsanadunuling Mastercard wuufinautngfautitaansy

Changes in Functionality

Tymilidaanamsildauulassaazidaauivadnelu Module 2adisn we'lailgfinisildauuilas Module Auqifianuduius
Aulvitungsu 1y agaquiauisidausanuiu parameter aag Module nstzintivdaann 4 dadu 5 67 warliudosuiu
auzanla (Caller) wuuditfiatanvivaavsrunnnududamaliciuasy

Misuse of Interface

TeymnilAdanisl Caller 3unla Module duqatinafindd AriRnAGANNIENaNELULATY 12U &9 parameter LAy U3ase
parameter Aadszinnuazfinaisu tusu satrvAnaragdauuiae

Data Structure Alteration
d1azwadofaunniili Developer winladaqAdadasuas Buffer size linansy 1y wuiduauidioutdalugiunisdumandn
Taa&519 Array MitAudiayagndilinune 512 wawataidinazearuiugndifinnnanittuaiu wuuiifinilaum Array Index

Out Of Bound 4iuwn

Inadequate Error Processing
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TeymiliAaduiiia Module Mgn3anlaide Error code Aundulyi Caller wsi Caller tan Error du'liissananasaatne'ligndiag
wiu d1lunsdindumdagndn’liiaa (Lwsne search criteria ‘Linse) wufa Error code 931 “Record not found” ndu'lulv
Module zadtiauny uatiaunuduuans Error code fifintinaadearaazasronnuduaulviduglauii wwa anasim'li
L2 WIaIsTUULIY ldua AU

Inadequate Interface Support

Teymniifida Module Mignizanvinouiianauauadanudadnisuadauizanléliiiiaowa iy Module Mldaanlutasasuidu
Aaidannsadadutiiuananaadisle wsisaulliau Module asdatuwaauiii&a’lailaesangiunsuldasanatdiu
(currency converter) 1319 wasinns3anlaenu Module 22931 iausAlildnaaudndadnis idugu

afu fiuwiiasatngiunientuduin asisvin Unit test sinunua'lilddunssudseduldiaaingatin Module (&nqun
suAundIazlififgyviandu deaseiitilauqaeaziuanuaduag Integration test unntiundr annUseaunisaiuasnuLag
AufiFuRnauvin Integration test Aadsaviilu Developer iwsnzfinnuladda irlauwazidmmalunisaanuuunasnisidoy
TAaungaATy

Integration Testing Technique

Incremental

fwmafianaiasluuulviisiidanladlunns vin Integration testing usfinulaag (wardninmunzauiigaannlseaunisal) Ada
wafia Incremental a5y TaassdAda Aaaqvin Integration testing 1ui3aaqiaziianavainiitsvin Unit testing uag
Module ginvqiadauadl navdnyuaadiagvinidusau (Cycle) ldasu tilaugaasgeiativanglasu

luusiaysay 151Aaaqvin Unit testing wéisiadine Integration testing ‘lul3asnq wiaiaaiinAly Developer uAviufi iia

BuusasudridasBusaulntqsallBasgauasuauysaiiessuy densetudasnsangsoruuadis1 i QA 1uvin System
testing wanazATU
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Levels of Testing

Part 1 Part 2 Part 10
Complete!!!

uTt ul i
Ul

IT| UT Servlet Servlet - F
L Servlet

urt [ Library Library .
Library
= Developer
L ]
ST QA
L |
AT Customer

= UT - Unit testing = IT - Integration testing

—— ST - System testing —— AT — Acceptance testing  @chapterpiece.com 2010

System Testing

t@1azAsY BavaNNYin Integration testing aulasasuysaiud sialillugiug Developer isnAgsnauniszaulnanarelinig
QA havinsalaudvazasu QA ¢advinagls? vunanuagiditanAda System testing afu
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ANMUMINaTLEinladaqfida System testing tlunszurunsnagauszuuaad (dnud) Ivinulaain Requirement ﬁssu
Tinralieiy

Black Box Testing

Waumhazee ldaud daunniinoudiug a¥u Black box testing Audnutloinafinadmsu Software testing Msiuuuagsng
ala1n White box testing Heasiiiunisnasauazdaauazidullauidaiisndauly usdsmsu Black box testing 1iu 151
agvinmsnagaunszuuradsvinuldaiu Requirement via Specification Arivualizilar Taafiisnlaidassinnsvinu
Aaluzasszuutiuacnels Asauladua (1) Input sUwuusneg (2) Output Aasasiiu way (3) System environment uag
AMsnaRaLLAazAsInsy dafuasinafiatiifa

o Lifianuadaainnzaulliaulda (Developer) Auaunasau (QA) tluauazaudu
o AauvitbidasiinnusiAmAunisdautdsunsulusedudn
o nsaanuuu Test case &nsavin'létaanadvainyin Requirement specification L&53

1sstanuag System Testing

12a1vi1 System testing 1u QA asdnifivdivuarazagiiatdunisfiudulaadniulainunasisieausguad ANNADINITUDY
ANAAATUNNATUIZIY WUUBENGIALIUIGaIN QA davaulalrgiuadu

Basic test
Anseaudansy msneadauiiiasdudeaulnfudrifazlsznanlidranmsnagaunisfindeszuu (System installation) asee
Aszuu (System configuration) waznasaulavussuu (System operation) asu dudiiiu Test case usnqiinn Project éiavfi

LRUVATATU

Functionality test
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sHufifdumsmasgauitsrunradnvinnuldasudiuauainudasnisuadgndivia’li nnadreisissyliludyanvia
Requirement Traceability Matrix agfadgnnadauivnuaaiyu Ly &519/au user 1a durmnivda'la tzhuniie&a’la uasaug
anu1nAsy

Robustness test

o
o o

suiidunsneagauinsruumniiany susalunsianmsfuanufawaiaiiintiuldfualvu datougasy ssuusfinig
{an13AY input AReUszanadne'ls 1y nsanddnwsasldiutasifudayaiuasinsdwyi ssuuilasAuanels? wiadnde'ly
e (Fudludug) vianagauindafianuialanussuuadguédl Widnauldfieans LAN aan svuuisasdanisdole? ssuusd
dayaduun'léife Laseduluy wdainvihuafiudrgrudayacdolias (Fudlutnindn) snazuasintu Negative test A6

wllauduadu
Interoperability test

ilunsnagaunsvinuHInAusEnInessuusAunAasauaidug (Third-party products) enanadesiudete Hardware uay
Software a¥u vy 1u Constraint 2a9seuusyyINdaslzdoruatuuiadas HP ProLiant DL100 Taafi SUSE Linux Enterprise 11
1y Operating System §i Apache-tomcat 6.x 1y Web server uag Oracle 11g wilu Database 1s1fisiasnasaulvinsaungu

AYUINsTULLYiNuAY Third-party wianilléatneauysal

dayanmrianuziiuunivliduislduanann Requirement Traceability Matrix u&aAagdi Infrastructure Architecture 67
Asu (A1ldAUTIEN?) tauqazsiiuindniinisaanuuulasesdsvau Infrastructure Mdatau QA Aagiinavaadiazanayls
atnd'lsinarinnsinansu

Nuiiraudineniinfdieiasu Badsdiad Support naie OS nanaasdu Oracle foazvinlviidasinsnenanninisina
(Test strategy) atinvsaumauinganasu

Performance test

Lﬂuﬂ'l‘i‘mﬂﬂﬂﬂﬂ‘i%ﬁﬂ%ﬂ'\%ﬂﬂﬁ'\ﬂﬁhd‘ma\‘ﬁgﬂllL‘i']ﬂ%"u iy ANEINTATuNsViuLERZIU mmﬁvmﬂﬁaowfwmnswao


http://www.chapterpiece.com/project-management/2010/01/09/how-to-test-in-short-time/#Cross_platform
http://www.chapterpiece.com/software-development-process/2010/04/13/how-to-build-software-3/#Component_architecture
http://www.chapterpiece.com/project-management/2010/03/18/what-is-requirement-traceability-matrix/
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\a3a9 (CPU/Memory consumption rate) tugiu diayansefitsnmn'léann Nonfunctional Requirements: Performance
Requirements a5y

Scalability test

unileolunnuasditu Performance aavsyuuady waagtiinldlusuiiinssuussassunmsaenadiuaddiaya S1uusly wa
Auu Hardware 1aana’lviu vidu ssuusisasduglzadn 10,000 auladea? ssuuisisasiunisinldoruwiaududn 500 au'lé
Wa? sadndsagtinldunaiuag Server ;nanfiatuaiadagiden laulusuiadadazvin'lane? wuduasu

Stress test

fiAdnniolununasdtu Performance zasszuy waidunswmaiudaniiafisdaisndelalimeasuin wiay Juslisnazvinvin i
[ 1% < Qs [-% o (4 (4 rg o & o a

FLUUWIAUUY uSITARARaATY LU daanudu user il lugiudiayadin 100,000 Ay ... t391le? fansa Jutadinlddncdu

150,000 au ... 817 19ae seuvlinauduasniainvinuiias asvilddgyasy widaviuindayaliciain dudeindnuiu

anavin'lsiiantivian ldiiaugiu Requirement Issuutsvinenudulaxzeque (asaiilknuiwsie Requirement uanin

52951 user ‘lgatnvtiaa 10,000 au) uazaavianliidudiayalunaisidisulangnsiusasanuanunsauadssuuasuindgndani
Taiszuusdl user tAu 120,000 au (AtaudUNE) 8V IRssUUAaURUDIZIRILALAIAAESVININURANWAIA UL

Load and stability test

A Performance nuvasasu asnilisnuiaadafuitssuusiianuadasud ludunisliadounuudy dssdndain drate
iy TaousTuuM e A UEANTVINIUARIE9 Y39 LU i user 4in 5,000 Aau fintlv&aluszuudn 1,500 aun uarAfiauLdn
Taunsauqdudn 50 au aglsuuuiiady INgAuIszuusazvinuldudu ad uazgadadlauuauia‘lvuu
TaiAaealifiuvinouldaaantldluleasu? wudniouuuiu wdanuaduinaginaadua uafosaasianlidn 2

FTuganaaziia Out of Memory w3a Database connection full fiusnfAlé wuuiiisnAdasuisgesuintuduisidauida
lidalan? w3ain Hardware Miishaiusidsz@ndnawligenwaagsasiunisvinaulugarunisailns'le
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Reliability test

Adunsnasaufinasitsruumnaunsadalvivdnssudglalduiusaiasualuy nswmad o naudidaszuuineliaen
WaAfy NvaAinunaauggdntan udigiEuld 1 anfisdszuunfiazlslemaiinggidan d1'lifilaas’ly 2 anfiag 3
afind arlsuuniia¥y aasnindre'liutug ssuuiuanidelliaetilan ... SuflinabiaenauadFtunnay mawme
AuwAdymlidarausasy

Regression test

sufladyunnesy Wunsmesauginssuusiiasiuvinnuldgndasamuinfagaaaanaivia i suaiviedasd
asnadauLuuiifiwsiziaaisvin Integration testing wuy Incremental sfu@asiudaaquinduun oruiiinduunlailaty
il Aiaalanwldf@avaus uazgasruadllluauaafinfisindissuusasinnsiia Feature snvqdiuun 1in
Feature T iagdias'liluvinvizasadndawnaludiaus ... duvazaiyu Regression test Gonudnindiduninggasvin
Aaugdynauszuulvidugnan

Documentation test

uillildnsneadavusidunisasiagauitanasane e Aussuuuadsn i User manual wi3a Installation guide 1fu
Wauatnvgasadnazasuiiu Luldinnlddacessuuandusauiiidiaulilu Installation guide udlvinlaile Lidgsa aru
TigBasnuuilildusaiy

Waugazinineu QA Lilaiiasqasdowsiavguiiauinfiunuinardaatianizluaiefivin System testing B9dndiasvinasls
AAatiagAy Performance test waldiafiinilanuiin dratrvdnaqiaan’u Stress test #1139 user 100,000 Ay wuudl
evinfarauaglmniaasy uauwad Useidusasauiagindsdanlduarnsansnasfiansanly Automated testing
wasnafladugdinuniaaiy



http://www.chapterpiece.com/software-development-process/2010/01/03/testing-in-agile/
http://www.chapterpiece.com/software-development-process/2010/02/06/choosing-automated-testing-or-manual-testing/
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Acceptance Testing

n&§IANTM5vin System testing La5a Aiulandivazinszuuradsvinuldoaniaunsandonaulignd ... waztAudu
NAFAYTINE wagndtdazdauiiausiulavazaiu msfiuaninsmegaussuuwdlBausan gndiaiaashiitania’l
wila 100% drdrdeazanaduliifuuasfifinaunInuazassmuANNGaInIstadtdI3evta'li agnd1luwila gndnd
2anagausruLladnasenausunauny dalddndraqnanazdatinudnndouzasy Aoy 21eldl dredsein 119l 1198
ssWarvfiudy oy uaufunudausasfudrafud .. isdardleasu? Binsan Befaasy tihundotodudrulaiviu
fraan ' ldudadiadiaslildnsanasy dunazasuiisnuas Acceptance testing

Acceptance testing #3a User acceptance testing (UAT) wlunmisnagauafogavinanaudonauoiuitssuutuvinouldaiu
11nT51U (Acceptance criteria) uavgndtvialidoaniiunsmiagndrvidaaulasurialaisuszuudl Taav lludinin
Acceptance criteria ffuazgaifiauannanuaanioviauasgIutadgndtatuaznsnadgaufazviniaadigndacdie (3399
Aduld1éigndragldindrednud¥nnilelvinnvin Acceptance testing luuuuadgnéiasy)

svsudigndastiudiaiuaddanaudiou Acceptance criteria Afasruudagvinaylslduwialildtinaiafiasriunsmasay
A39il? 4y Acceptance criteria fudavisyifiunalauazinlFunallduuuiazidiauin “szuudasaunn user 1652” lutauy

=

Asu @131 “157” Aaiinaluu? luganunisalde'le? draauli'ldAnagaussuu'luldnsy

1sstanuag Acceptance Criteria

FmsudisaslugIusAuRaINsTIY 1ARITazEnanddnasnagauaslstinaluie Acceptance Criteria tilafiagyinie
flasAudreddare tissuuausanauduasAudsunariuldatrvanysal wugduafuinluyuuasgnddiazuasaslsiu
LA

Functional correctness and completeness
anfifiazgadiagAu System testing A¥uINszuLIIvinN ldgndaduazasudluaui Requirement w@iau'livia'ls

Accuracy
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&<

azpIsruuvinnslssnanaaylsanegldatngndas 100% wiawiau 100% (fuatifu Acceptance criteria) visa'lsi 1aa

'llaguinldAgrunsvinnuifinsauanBaitansidayaitdudiiauea1ee tu duasatinniivda wueu

Data integrity
andrazgindayangnifuaglugrudayaivagluganusiigndasanysaiaaaannardedunisasiagaunisaauuuumia
auTdsunsuluseaunmaudvdniaansy Ly dwuay user aAuntiving'li dayazavauqiiazdasunandavaanludannaisy
naaswndaglugrudayaus Liladszidashnis&anasdrfdoag nils&anid1asid1iAdvag uuuiiia Data
corruption waiAsu HymidiaNnudAysiagnAlatlvuInNAs

Data conversion

< q a = o ° 1 v P4 s v 4 o o
Addunsneasauginnsuldaundaslssianuiasduvudayaliunvinldgadad 1y drgadidasnislissuindaya user
vivuiuaaanuiaglusduuy CSV tafigndtagianliidu Input TAuszuuA1ITItATIEULALIIILNUAITARTA FEUULTIVIN'LE
atvgnaadnaa’lai? tusuasu

Backup and recovery

szuuluaivinldudrdasfinnuannsalunis Backup uag Recovery fiifiadialénsu asefifaziduanarduigndraznasau
iy Acceptance criteria as9tiuanainazvinnns Backup way Recovery ‘laatvgnaadudl ana1agnalainnszuiIunIsnInue
T luvvautiulduasseaumnuauysaluagiiayain Recover ladaasu

Usability

futliedasfuanusdnuasgndagdnniassudiauiin “szunilanudaudlusaslanailunsdausiaslaoule
uumnsa 1i?” Acceptance criteria lANLANARLT 12U sruufiantusanisladouananaliu AsaAI6II uaITIUILENANE I

fiszuumimuda (help) nénsali? idudu

Performance
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A A nsuandatnennasy 1329 Performance zasszuufonarawna Qnmasmmaau‘tuummuuuaaﬂéwﬂqﬁuﬁ
1311 lu System testing was 1ty Performance Stress Reliability and Availability uazauqasyu anualinaanluaaiuzaiu

Documentation

gavinaAizadanansasy andavaadaiuginaiudie winlade fsdawilsenavdiagunaidaiau aa1mgadaiaundn’
ansaiuda’la usiu

System Installation

n&9anauns Testing wdr AszLIUATEAYInauad Software development life cycle Aida System installation eTaaiiy1
uaAztduniinuasis (anaauiiu Field engineer) Maglil@iaavsyuuiy Hardware uay Software Wvidugamiasu

e hifilseaunisalasedunszuiunsivinlsasy auuaaugiabiadnaasisauzasy adasidaufavinlvitiaugdila
ay'lsfiagludaa

g5Un1Anin

MafiuiuninldAnsmesaussuuuuustedeiiuniihisuinauuasits Developer QA wiawsiuadign@tadnsy tiauqay
Lﬁudwummuaﬁaua‘f/’iLﬂumauﬁmmﬂumummjstijm'smm&an AanAntiwiuduagiusruunaslasuasiuazenasy iy
szuuinwiidanaulatuadsbisntudasns Reliability Agewinsruutawdusunaisvdassuuaanisalunudiulm dudy
nuANTIIMariiadyrasmsnagavszuumariazmadusuimeviiaug Wit lddasaaldimunsaudunudniiaiuy

astiumeiiznealnafiein Weauauwaraudeau ... wu@dALdauINAURIs 863N Project tAauiasaudiusasuidias
uiidu Software development tutgdaguysaludd usanuazuaiavinadasiAadidu Project management dnfiatiolu
unANNUIngeasAaIAuAsTLIUNIsTILsIATYINia Project (LAau)@5audinsy
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AsssUnauazidainsenis

TulRavtaufitudng ... erfiiduanesuazuiuaulalédu Project aavisuniiauduasy anuyenuiananuadalu

]
v v o

57U Project Manager fidagsnauanuiisnduaniuazvintiganinedasnncdanalafunany waiu wadeil
Aadiy ... Afa'laI1nTeniinNaadts I nuaARILEIATL

p———rart 6———
Project Life n 3 )
Cycle (PLC I :
TECI Initiation phase Planning phase Implementation phase Closeout phase
A ey | 12 3 14 ] 5 16|
development B
life cycle (SDLC) || concept requiremeant design implementation | Integration and test i||u1YaI ation
@chapterpiece.com 2010

ffumaugavinauad Project Management #3anin Project Closeout sfutflusnuiiiinazgnuasdnuagiananiannsy wagoou
Wignd'le 1Adladulnaidn Project daudy JutAudniiAuuas Tautanssaddudn uarAlandalilvinoudu Project Tual
... fhAauniiay ... aanadniia MavinGasilvinunaulade?
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Lesson Learned

anuRawatatduunGau anuadusafiduundaududamsuaiy Teasiudiundinudaindssaunsaliduwnasaiusite
ajanngiay Malvitvinaylslddduluaman MmasuassiunaviasfulaymAaraaziaduldatinogndasinunay
ARaALIaTTYin Project 11 6 w@au wruazlsfusnunnafy Meduazlif wvinavlsdusanaiaads udisfAmalymayls
vaiaFas ... athildaalvianusibifsauluniedadnivumalddusnaanuayd1in “Project 1&5aud)” ugasy 1513nLAY
Wurin&omarisudinii

n&9anila Project wédidszana litAiuniiodla1v navzagasnadngnluiiudn 1-2 Hrluiiadsyauasl&osneg i
3ausann Project Mvinasaluviovius dannisdseyuuuuiiin Project Debriefing a3y Tunnsusyaudidndullégsasnlv
nnau'lafigiuruasu e Developer, QA, Project Manager, System Analyst uazduq filassvdaiaasuinvinludasilszau?
dasdsyaufinsgdasnisutuanuslssaunsaliusdazauramndeliwiaudunsaniduiiaugaudy suvisdu'le
ihla wazdalamalvfinasedannasHudfuasuinaindayai lduonuafiisiaswamnuazdiulsenssuiunisvinnuaas
s vidduldadnglsasy

ffunaurasnsinlszyuuunifaziiduiiade

1. Na9mAuvinwIinAgsyanuaunisdsean Taaunudiinazidy Project Manager viay (Bufidng)

2. §ungnluiin (srdvfdssanuanunisdseyuaiausasy) agdvtiaya Ussaunisal wazlanmaluniswaiuraglssineg v
Augdseauau

3. fszanunuagvinwindiiunusiuanudaiufonatafaunganludindeun v vindudiaagy wasedauniningualu
Tiavisyau

4. Wviasdsyan fiustauaufaziaizassseg Widuaungaluiniein ... Mddayaarlsuniing wdrAdatanaliauluy
AutguaANUAARLANIANLALI I LIMIIE T LaMARINAUATY Taalnfudrtiayaldanaundnlufinasiiu
ANNAUULATY uassenussanuasglssanunuiagbidawwainlasdurinvastiayaviza anudad ... wadraungnly
Anainduunng watiudwumsdaudsudirinlas 55 Suilluiindu

5. nasannfuLdgseanuauddadaudassinisiseyn WediayadrduuazuuimondlaaslulanansiiiatAulid1ede
faldasu
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%

paLRLAN s nfiaflonsu A AuAauviadayafinisaziAusiusiuniiiavin Project Debriefing asu

ila%uaz1s71in 1 Project uszauanugisa?
o UM
o ANUSURAUALUDIRUNEATUNAN
o MIaTRRAUUALA LA TYUIaITIAEIVIUYIINT

tlaguaz1sndinua191i1u Project ‘Lidsrauauadnisa?

o nsfadssywinvandnlufinuazgndn
o TayuAenAu Computer Network uay Software Ay
o anyliguaasErIvnAAULTIIMUY

aunuziialsmlsensyanunisvineulu Project da'lil
o Aniszudugndnndlaii
 1huannns Operation concept unahalunisilieau Requirement
e 411 Computer Network way Software A dunnlaou
o iu Buffer 14i111u Project plan iiasasfufuanuildsunlasndalaumdbianadn
« 519 Central software library iiadatAuuasianladianansuasaudnluii

L%

Wususazlviauhaudaarislaiine?

« w1 Developer uag QA i
o WidBamgmsulymAtianusuussuazidsdasfugniinanseatrsasintama
o ausfiiduaronadiadindu
.
auuindug
e 2a OT AU
o dn9uLda9ndeau Project A3y
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nuHIUN13T&IUSINTY Project Debriefing snviataafoudr vanldiaainfidsylaaminina’enasu mswannszuunisiunns
vinouAnasiutdusisssu ansvuwinivilasdulayiaraasiinduluavaaafivaniinisuazsgavinasungnluiunnaudl
Tam&a'ldszunaanululandaauniuiu ! Sulidrdyusaiu rautisu a@q

Releasing Project Team

WiauqvineuLssv Vendor aswaazidinlasssuznfzasnuatdudriinmamndwiiawdusiadusudteasy diavinouiiasad
daveTauaI lvinsansasuaulntgnagidnun deiiuiiia Project fIauudiwinAgagesiAuniiauaudinniu

nszanunsil liddudasvinadhoitunmenisusanuzasu was& 15y Project Manager wdhiiniinfiudelvisu Line Manager
(Functional Manager) way Project Manager auauqnsiuin Project 2avisnlndaziasandiuy (uandaudn 1 tfiauiavd
ATU) LiWan Manager auauqtalaylafinnarivuauinasuauvunaiuas lsliduiiaggnirdeaznuaniinndu Project tinasu

Celebration!!!

Vuwmanaaan 6 WWau ugiuraurinnusfamnldazlsaauwnuduiinensy a3eudineuisnaislatanailunisuauaa
UGN AN AT M BNV UAULETIATINNIAT §5951816 (Nnda) Widuu3sn Aavvin'lédAda Project Sponsor
awTidudndauiondaoudnelidusingnluiinaiy Fasunuiadgannuzasy fuazahaiuaiidelatunisvinaulidiageg
Tuin M vanuduiusiaduseninsauluiunasdnraiaisasiaaaiy

wad 3N LifiuTainainas 151aevinda'leA? uSEN LI ... AvAuadasy ndvia Project nnafonuuaziiaugluinays
Audavdunaan sHulvaidagldduudauisousy (affiaile) wiad 1 ligvain (Lidaufingded) AdoausdrafinuAudu
Asu g1 A lAEnafaanduay suaIauAIINANNTE LU Project Manager Anataasga auui6iag Team Leader wdif
Senior WeuataAsy ... Hiaeq Junior WiAsu
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o
o

WanuailAdadenarsazdasvindauiiazwa'ldadnodininnia “iiq Project ta5audr” asu

Ua. nuvirasldunausfonualunswamuaandwsintigiaasu (1Wlu Mindmap uzasu)
How_To_Build_Software_Mindmap

v =

AR VINEIR39

AU 6 Aau NuWENENUTATHRINNEUTEUIINa R fuazdiaiieludinazenaswiniifiaiu s3ulu Software

Development Project a¥u wiuau iiamduasbinsudiuwuy 100% wanuAnisinionuaaziiuwuimerizhalviviauqan
Td5ulalaxse

AAUAUNAAUTHAMUHRINUNIAILGAAAULTNATY ... i ANuGasuaunmaa OAK (uaaandamiasae) Auusinlvinudeu
Bavil fudunisdalanalvinuldlszanaanuiifiaanuiduunanuitiiagidu dsylamiduiiaugdnnatanu wasnuAni
Taunqdune 6 unanui uduntislumguanuuvinudantiiuunasy ... “Juiisunazgaruduldneg iuazgsulunan
LeenAu”
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foannaunnunaANuind) wauquadiiuniwninuadnswarugandusunnduiaasu? wivinagfilsyilaaitinous
AU

dfaugauliuuamnLaadInuAaaLiusafuueIdu Ebook w@uil wuAfiusuazaziiuaiAiuuziniulililsuilgesallaiu

]
al o 1%

1J931 Ebook iaufiazgnlatiauquy vaunmuas

o

1758 daduns

(kannique)
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