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1.1 ﬂiaULLu')aﬂ‘UENll’]ﬁﬁE']u ISO/IEC 29110
nsiesuasesdnoninlunisudsdudinsvasdnsvuindnaiy
1P5gIU ISO/IEC 29110 Llewmunnszuaunsiaugendul fvesesdnslag
finseunuAnvesanmsguded (Kanndl 1-1)
1.1 a$19UsTIng U BIAAN3 LA LATEYILRUTENBUNNS
(Principle)
1.2 mawananudilauaznsi ldidsmadeisouuazns
#9U3U (Acceptable Choice)
13 nmsdifumsianasyfulgessedesdimonadesiums
Toeanaiiisanagiviunzan (Appropriate)
14 msvianliAanmsfianegadulssleviuazsoiies
(Dependency) waziilugnmssensuiidusnnsgruoeig

AT19U379 (De Facto)

Principle
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1A ISO/IEC 29110 1Husnmsgiudiinnzaudmiveadns
yuadniifiyaanslaiiiu 25 au vie Wumhenuifadesiunsiam
wevliuasfieglussdnsvunslvg) Wiiinszuiumslunsimuneenduasiiiu
53Uy wazihgnszuaumsianngeniwnsliduana Feduidunmsisus lu
LaAANTIUVRINITUTUUTINTEUIUNTT U3 SPI (Software Process
Improvement) N5 HAIUILBNALITATUNINTFIU ISO/IEC 29110 &
audAglunszuaunsiagdesinnisuuusdiidussuuiagiduaina
2 ASEUIUNITHGN AB 1. NTLUIUAITATUNITUIMISLATINTS (Project
Management) kag 2. NSEUIUNITATUNITAS19TONARIS (Software

Implementation)
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1.2 Uszinnunnsgulaenaly
WINTPIULONARITUALITLUULANUNAINNATY ATEUARY NENSLI
U3N1T WarAaNTIUAINE TnoSuduaLs N1399ALULTEUY NSEUIUATS
U3 msdnwanuaende msuanidsudoya do1w dile 71w uazdue
BNTIIULIN FI98191 1M IFIVYTEANGN9 LYW WI95FIU ISO/IEC 20000
Aldlunszuaunisuinisduled 1msgIu ISO/IEC 12207 wag 1ATFIU
ISO/IEC 29110 AldlunszurunsnAaNIsduiAInTsugenduaf Lay
1551 ISO/IEC 15504 Aldlunsnsraussiiudnenin usy
wnsgrukUseanilulszianvans il
1.2.1 De jure Standard
Huanesguananansiivseinesne saufuiauniuiy
Wvesswuiioliluinasgiunatsuaziiietdulselon
$ruffu uaziieniseouiuluse U@ wu wnsgu
ISO 9000
1.2.2 De facto Standard
Junnsguiiseuduuasiduussingiulunisldiiie
Aanssuamgluianssulafanssundedoudiinunsgiu
dsnandlddaandunarduszdvununed uiduiiveniu
dnduninsgiuiituagldfuegrsuninarslagialy iy
UM CMMI %aamﬁu Software Engineering Institute
(SEN anelauviinenas Camegie Mellon Usgina
ansgolusng L‘ﬁuQ’ﬁ@um"ﬁuLﬁai%Iuﬂizuauﬂﬂiwém

FaNALISAINTUIIU Outsource VINTLNTIINALNY
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USn1swuUgRaInnssudmunefisnisnangenduislusduuuiaingsy
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v ¥ I3 a"/ o o < a [ 1
nageuaNgnaedld uunuezresnluguiietmnysenaudundndusilng
IguuanawazniwanudnialduaziddyignAogonduasnisazio
anunsagieleulugnisUngednuildegisseiiior WeRmuiudnasa
Faumnaneluangendusinanlussosaug Wisufsulanuiunudals
FaNAONITUINTIANIS

1.4 A5USTEUIBUNTZUIUNITWAILUNYDNALISTENING

WM ISO/IEC 29110 AUNINTFIU CMMI
N1SNALIFONARITAIUNTLUIUAITUINGFIW ISO/IEC 29110 Tu
AU Basic Profile AgifiguAUN1TARUIGONALITAIUNINTFIY CMMI
Level 2 TnafimsiSouiiieu (Famssi 1-1)
M9 1-1 : MauliisunszuaumMssenduI NAsgILTEAUAINS
CMMI wag ISO/IEC 29110
IR T

Project Management

Process Areas (Level 2) Project Management (PM)

Project Planning (PP) PM.1. Project Planning
Project Monitoring and PM.2. Project Plan Execution
Control (PMQ) PM.3. Project Assessment and

PM.4. Control Project Closure

Requirements Management | PM.O3 | Change Requests

(REQM)

6
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Configuration Management | PM.O6 | Version Control Strategy
(CM) JItems of Software

Configuration

Not fully imply Process and | PM.O7. | Software Quality Assurance

Product Quality Assurance [implement Validation and
(PPQA) review task performed]
Engineering Software Implementation (SI)
Project Planning (PP L2) SIL1. Software Implementation
Initiation
Requirements Management | SI.2. Software Requirements Analysis
(REQM L2)

Requirements

Development (RD L3)

Technical Solutions (TS L3) | SI.3. Software Architectural and
Sl.a. Detailed Design

SL.6. Software Construction

Requirements Management Product Delivery
(REQM L2) Traceability to Requirements
Verification (VER L3) SIL5 Software Integration and Tests

Validation (VAL L3)
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2.1 mwﬁlum%a«immgm ISO/IEC 29110 wazn153U994
(Certify)
N3LUIUNITANALNITAINUANITTUTBIUTENOUNITUT0BIANT

Mieunsg1u 1500 luldaeluesAnstu LsnTenssuueg waniiin

'
=

“SLUUNTTUTOITEUVLY nanfeiifidermgiifiaiiuiauaiuisa
dudunuanglinmsiivremiisnuiionin “wieduses” 1iievinis
arUszdiu fansan Mesdnsldinanasgiuaina 150 Tlddu 1dnsi
nszvaumsinunnsgululdisuesianuianudilalunesgaina
Tuns¥usesnasgu ISO/IEC 29110 1 QL%WWLMdﬁL’%aﬂ’h
FUsziiiu (Assessor) Miraudiianiiilinisiusesszuuay Ae wiae
FU94 (Conformity Assessment Bodies: CAB) M’%a%ﬁﬁmgw] 11 CB uag
padnsivimthiidAuguanisinuveaniisiuseslulszinalne fe
drhaunuenssumIwimAdidhensusessuuny (asu.) vieRisindu
Tuuy NAC (National Accredited Council) ‘T;ﬂLfJuaﬂﬁﬂiﬁagjmﬂiéfms

AAuguwareddIinaIuNInsgIuNanduagnaInnssunse aue.(TIS)

NITNTNYAFINNTIU
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2.2 N155U589LaZN1SANUIYSUTaIRINNANIaINg

TUN19AIVANYUANITANTUINIUAIUNITTUTBININTTIU 1SO V03

UsziwAlngaggnudnduni NAC Tu 3 sedu (Fanmit 2-1)

Accreditation Body (AB) NAC m.,f:ﬁ?;;j;:?ﬁ:;mmm

szifiuanuainisa

TAsFusaINAn AU iRy
Conformity Assessment Bodies (CAB) il u"l,ngulizg;?m na

szifiuanusianaaag

nandouad §isenaunis yana nsTthUMsTNUTINASTIY
HU3Tnafianuidianu

20A 2-1 1 N1TAVANGUANIIANTUINUAIUNTTUTBININTFIUEING

Tulassa¥ranismuauguail NAC azfiununlunismiunugua
wiheiuseaiielnsiusewennheiuseadulusmuniniaina Taswine
FUB9READIYININITNTIIUTEIIU UALTUTOUTENBUNITANUNUIIAAIN
ffmuneginnsenia ielfauaiwassmudeiimunuaziiouly NAC
sgdufiunismugugualiioa¥rsniseeuiusmuvunyanaluszduaina

(Multilateral Mutual Recognition Agreement - MRA) liiAnTufuniag
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Fusesdioaiiansgiunsiauliifisusiiulssineadue lussdvaina

(A9 2-2) AppeAnsiinsiuazeausulu MRA 4

~- European @ _/'_\ _
-rr"l co-operation for APLAC \P_Ac/

Accreditation

- Pacific
Asia Pociic Loboratory Accradiision Cooperaion Accreditation
Cooperation

A 2-2 : aeAnsfiltnsaunazeausuly MRA

HaINA1IAIUANLAYANTNIIUIE I oANTs1eq sauTuly

nann1sfusesaInasiniu guszneunisingaslauselesiidaidngay

v '
a o v P

n3EUIUNITTUTN fredrudu aldlaudaiiunefinnudiunmuninilads
aumludmielusneUszina esngusznaunislasunisiusesniuman

T v o v .:4' ) A v oa < a v
annaudeniuiuguszgnaunsdululssmaiue weduslaadulaludum

WATUSNSNLISU
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2.3 M3UsBdiuansgIu ISO/IEC 29110 aeldunsgiu
ISO/IEC 15504

WIMIFIU ISO/IEC 29110 Mivinisutsduvesnnsgiueeniy

5 @y (Fan i 2-3)

29110 Overview (TR 29110-1)

.. v

29110 ISPs

Framework and Taxonomy (ISP 29110-2)

Specifications of VSE Profiles (ISP 29110-4)

Specification - Basic VSE Specification - Nnnn VSE

Profile
(ISP 29110-4-1) usppzrg‘:i::&_x] "
@110 Guides (TR) \
'
Assessment Guide (TR 29110-3) ]
.
[Management and Engineering Guide (TR 29110-5)
Management and M t and
Engineering Guide - Basic VSE Engin:::?r?: n(;z?d: : Nnnn
Profile VSE Profile

\ (TR 29110-5-1) (TR 29110-5-x) ~"J

AT 2-3 : MIUUIEIUTBINATIY ISO/IEC 29110
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d2ufl 1 TR 29110-1 92N@1HININIINVDININTFIU ISO/IEC
29110 FauuzaingzuIuN1g 2993930 UIAAYDINATFIU LATNALTBN
LNAITAINNINTFIU ISO/IEC 29110 uaﬂmﬂﬁé’aa%maﬁq@mé’ﬂwmzLLax
AufiINsveiFeIn TRy sTndlY

dhufl 2 ISP 29110-2 asiduludruvesiuuziuuiAalunsiamn
WnsgIuaInadmiu VSE waginuatennassiuiuveinguienalsniy
M55 ISO/IEC 29110 uagdedunemdnvidliluenans

dufl 3 TR 29110-3 szifuludruvesmsimuauuimilunisnsin
Uszilunszuiumslvidenndesiuinnsgiu ISO/IEC 29110

daudl 4 15P 29110-4 azfuluduvesfiamninnsgiu fesuieds
YoMruAYeIngg U ISO/IEC 29110

daudl 5 TR 29110-5 az1duludiuvesgiiolunisiuinsgiu
ISO/IEC 29110 snUszenaly

v
< o

Favhs 5 dautfudIudl 3 TR 29110-3 Assessment Guide az1iu
duvesdermuslunmsusziiiuiiossBeiresdnsiildiumsgululy Ins
NUATUDIUAANNIANTEIY ISO/IEC 29110 Tagseyfsuuinielunisnsia
Useiliufiefuduninuasnndes (Conformity) Tngandanisussiiunumdn
15§ 1SO/IEC 15504 Faifunnmsgiudnunsuseifiunseuiumsiam
wewslf uarludiuvesdile Assessment Guide dwusliitesAnsiiensds

IAAINNITAINNINTZIU ISO/IEC 29110 AzfplAzRuNIINNITUTEI

feasgIL ISO/IEC 15504 7isediu Level 1 (Ranwdl 2-4)
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Capability Levels and Process Attributes

Optimizing Level 5 Optimisin
The process iz continuously improved to mest FAEA Pmp:ES |nnm,§ﬁ0n
relevant current and projected business goals. PARS Fracess Optimization
?r:edif-tﬂh'e. o Level 4 Predictable
£ F?"'DCESS 'S. e'_-'a e. L. FA4A Frocess Measurement
conzistertly within defined limits, Fadz Process Control
Established . Level 3 Established
A defined process is used PA31 Process Definition
bazed on & standard process. Pa32 Process Deploymeant
Level 2 Managed Managed
Pa2 A The process is managed and
2L Parfarm anc a "HI‘IHQBmBI‘I‘t e duct stablizhed
PAZZ ‘“ork Product Manags ment I procucts are.e ? Ishes,
. cortrolled and mairtained.
Level 1 Performed Performed

The process is implemented and

PA1.A Process Performance ; "
: achieves its process purpose.
Level Incomplete | ncomplete
| P I The process is not implemented or fails to achieve its purpose.

2l 2-4 ; Capability Levels and Process Attributes

5EAUNITUTZIHUVRINIATEIU ISO/IEC 15504 92 UIUDNTITEAY
dFnanmlumssnidunssuiumsiunisvauisensuag Ineseduasd 6 tu
AU NINILHIUAINNINTFIU ISO/IEC 29110 azdinslasedu Level 1
Performed Na11fie NTEUIUNTITININUAILY FedBIgnUURRIuNANYY
uInsgIuLarUssauaudionuingUszasdueanszuaung dann
Formuailewdnsiivesunisiusesasdosdnmaanludiusing asudhumy

NTIAMATNYBINIRNTFIU ISO/IEC 29110 Tumnenu
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2.4 TaseaF1en1suszliunasnissusesvamilefusas (CAB)
Tun15719UAIUNTTUTRIVBININTFIU ISO/IEC 29110 1adn1s

AMruAlATIEs19NSANILNUL (90N 2-5)

: : 741
National Accredited due
Council \1’
¢ Accredit

Conformity Assessment
Bodies (CAB)

Certify

Assessor

Inspect and Report

Consultant

Entrepreneurs

Consult

= v o a ¢ _aa y o v
a i 2-5 : TassadrenisanfiunisvesesAnsiitieadasiunissuses

ANUNUANLATTUATHAITIRINNILAITSUTDITTUUIU (F5U.) 1199
Ave o v o | o °
n3anAuluuu NAC Tugnugdlinsfusemuieuseasyiinismugugua

25Ul IUN1TAIUNTEUINNTENNA
MI85UTD4 (Conformity Assessment Bodies) #58 CAB ¥inutii

Tun1355uses n3e Certify lalngorfonaainnisuseiiuvedussiiu v

(Assessor) F99LyimnTnAUseIULaLI189UNA LILN8S US4
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UNN 3

NANN15VBUINTFIU ISO/IEC 29110
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3.1 41337U ISO/IEC 29110

WINTFIU 1ISO/IEC 29110 1Hunmsgudmsunsyuiunswaun
syuunuasaune wuadu 4 syau Ao 1. Entry Profile 2. Basic Profile
3. Intermediate Profile W@y 4. Advanced Profile Tulagdunuiganu
International Organization for Standardization (ISO) lauszmalaumsgiu
% Basic Profile fiviunzdmsusunisiluldlunisuimsinnis way
fudulasants dmsuusovniessdnsiidvuinidn (VSEsVery Small

Entities) Tufdnunesiudanuienu vsslasinisidsiuiuauluiiu 25 au

Advanced Profile
Intermediate Profile

Basic Profile

Entry Profile

ﬂ’]Wﬁ 3-1: NINLENNNINTFIY ISO/IEC 29110 Profile
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NIMIFIU ISO/IEC 29110 52AU Basic Profile azgjaitiului 2
NILUIUNITNEN® A (FININA 3-2)
1. NTLVIUNTUIMISIASINTNSHAUIRNALIS (Project

Management Process : (PM) )

2. ASTUIUNTWAILNGINALIT (Software Implementation

Process : (SI))

Project

St of Work -
Management

Software
Implementation

A 3-2 : Basic profile guide processes

18
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3.2 N52UIUNITUTMITIASINISAISHAILIgaNALS (Project

Management Process)
< PN o a )
Wunszuaun1snialuni1swRun1sadulasanig n15innng
NINYINT N1TAIVANNINTINVRLATINITIUYNAINTTU N1TAARINATIIY
AuntnvealasenisilaUSeuisuiuwauntaineld saufenisusulasu
uNUAANeY Welrvungauiunsaiulassnisianielussegiainviuna

TABINTTUIUNITANSUSTISIASING (9N INT 3-3)

19
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Statement of Work

AN,

Project

‘_,—> Planning
Verification Results
) J
hesngRecod 4% Project Repository

Project Repository
Backup

A

0
Meeting R d |4
Project Plan

»| Execution

A A A

Y

Progress Status
Record

Correction Register

¥y

Project Plan ‘

A A

Project
Change Request |« |  Assessment
And Control

Software -
Configuration Project Closure Acceptance Record

a . a @ < <
AINN 3-3 : Diagram YBINTZUIUNTUIMISIATINITNSHRILI TN ALIS

20
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NSLUIUNITUTUITIASINITAISHAIUIGONALIS (Project
Management Process) Usznouniufanssy (Activities) Wedw 4 fAanssu
laun

1) mensaudlunsafiulasens (Project Planning)
2)  msikauluaiiunig (Project Plan Execution)
3) nisUszifiukazaluaunsaiulasenis (Project

Assessment and Control)

4) n15UalAsens (Project Closure)

1) msnwrulunisaiiulasenis (Project Planning)
JuRanssuieatunisnasulunseniiulasenis e
sreaziduaioatunnunisaniuaudieg lun1suinislasenis iy
szaznalumsniulasenis, ninensildlulasinig, nuiigesdunis
Tneuanuandunugesy winflezwanuasld TWAETURATOU TrLiIaIves
muusiazianssutiug anudssilausadull saudinisfvuades Version
Control uag Baseline Strategy WHudu
2)  msuduuluadiunis (Project Plan Execution)
DuRenssuiitusunuiildnd 3 Uugea welmlasinng
ié’%UﬂﬁﬁﬂLﬁum'ﬂﬂmmmuamwmﬁqm Fazdesdinsinnulasanisuasd
$1891UAMNAINU1891ATINT (Progress Status Record) n1suAlanse
Wiafiupudean1sseuuany Suasesseznattunisiniulasenis Faiualv
FosUSunAununumuusinanuiiudsusdaciy Sadesldsunisiiiureu

TR wazh lFuaauy

21
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3) n1sUsziivuazaluauni1saiulasenis (Project
Assessment and Control)
JuRanssunsUsaifiuusednsnmvesunuauiilansdy
LU N159A7191891UAMNAINTNU89LATINTS (Progress Status Record)
Wisuisuiusnunsidiulasinis (Project Plan) filiansuny louansli
WiuAILA1IUTI989n15a 1L EUNT Lagn1TInasINS NN Aldane
szoza1men Aldnaurulimnzanlunsduiuns nsinnuaudes
#199 Aldszylilunnunisdniuny warnsaiidymintuszning
fuiumsuazdesUsuuunissniiulasens (Project Plan) Jaymituazdios
gniuiinlfluenanstuiintgmiinusenitainiulasenis (Correction
Register)
4) n13UalasenTs (Project Closure)
\dufanssunisdamdoaenatsineg saudeszuuanudild
fanndusasgunsaififesdmey ilelianusodmounuldmuimun i
fnsdaoua Asgyliluukunsduiulasanis (Project Plan) uagtonans

nN"5daueuI (Acceptance Record) fasunalaggldeu

22



NSTUIUNITHAUIYINAKITAIUNIATFIU ISO/IEC 29110

3.3 NITUAUMTNAUIGINALIS (Software Implementation

Process)

Wunszurunsiildlunisaniuey Tnedredamuuay ldann
Project Management Process @atfuuunmislunissniunu Tudmvesnis
AATIZAAUEBINITVBITHUU NMTOBNLUUTEUY NMSHAUISZUVIUALTLS
gonwuuld aufiansveaeunisldeu waznisdaeuanuligna

N3¥UIUNTS PM Waz SI &l Input Products Way Output Products
YasusazRanssuidewiuns Benin Work Products wunedsenanswse
wanguiiigatestunmsdndunisluudagionssulaeinszuaunisiam

FNAWIS (PN NN 3-4)
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NTZUIUNIHAIUIONALIS (Software Implementation Process)
Usznousie Aanssu (Activities) e 6 Aanssu eun

1) n1sssududnilueu (Software Implementation
Initiation)

2) ANTIATITRANABINITVDITEUUIY (Software
Requirements Analysis)

3)  MTIATIERLATOONWUUILUU (Software
Architectural and Detailed Design)

4)  nsWaugendias (Software Construction)

5)  MInnaauIzuuIIU (Software Integration and
Tests)

6) n13aeNauIU (Product Delivery)

1) m3Budusniuny (Software Implementation
Initiation)
unsdudunsyuaunislunsiaungenduag (Software
Implementation Process) TagtinAanssuseg fildanaunulsluueunis
sudiulasans (Project Plan) TWgiAsdesldsunsiulneinds
2) MSIATITRAIUADINITVOITZUUIY (Software

Requirements Analysis)

av v

Wunszuiunisimsginnu@esnisvesssuui IZOMI

v t%

Alfau Feazladerinunaudeinis (Requirement Specification) Wil

Aldaunsiaaeunazduduainugniesvesniufensiu g neunazin
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Fornunnugeens (Requirement Specification) 7ildunisiuduain
fldan ludusaddufianssusioly
3) N19ILATITRUATRONUUUTZUY (Software Architectural
and Detailed Design)
Junszuviunsudasanudesnisvesldnuluilussuy
nulasdumsieseinavesnuuussuuiiielvineulandmudevunai
#9973 (Requirement Specification) fils¥umsduduangldamudn
4) nsWAUIYaNALIS (Software Construction)
Wunsyuiunslunisasiedmuissuu udisvesnis
Weulusunsy 1nge19damuLenansnIsoonkuuszuuu (Software Design)
fildunanianssunoumti
5) NSNAFAUTEUUIU (Software Integration and Tests)
\unszurunislunsmeaeussuy ndandildwauase
wditeliwilaindulunuanudesnisvesfldnunouiiaziludmeuuas
Anstalsil e
6) n13deuBUIU (Product Delivery)
Junszumumsdaevauliiugldnu Tnegnedamnudsii
dosdemuiilaszylilunaunisdiulasenis (Project Plan) Fasandi

SEUUNUN LI NAIUILALEIUNITNAFDULA
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3.4 nasuIavEnguNeIdas (Work Products)

N32UIUNTS PM wag S| & Input Products kag Output Products

YDILFARLAINTTUNADIANLUNNT (FIR151997 3-1)

M13799 3-1 : 57815 Work Products MitAgataen1uuInsgnu 1ISO/IEC

29110

Acceptance Record

LONATNITAUDUIIUY

Change Request

LONEINNSVBLUAIULUAIANADINTS

Correction Register

wnansturndyminuszninea iy

1A59NS

Meeting Record

nanstuiinnsuseyy

Maintenance

Documentation

NENSLEAANININARN LUAITIAILN
JEUUNULAELIRTTUgAYEYDAE Work

Products aUalAs9ns

Product Operation Guide

@'ﬁami@LLaizUUamﬁw%’uﬁauaiwmm

Progress Status Record

189UANUNNIVLNVDILATINTG

Project Plan

LEUNISAEULATINTG

Project Repository

fumiiudeyavedasanis

Project Repository Backup

° Y - X A v
mimiawaga‘magﬂ,uwuwLﬂ‘U‘UaQa‘Um

1ASIN1S

Requirements Specification

YOMAUARINUADINTG

Software

TUswnsuvsaszuUuith lURas ity

fldau
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Software Components

LONENTLAAIAINUTENDUVBITBNALIS

Software Configuration

L@ﬂﬁ’]iLLﬁﬂﬂﬂ{]Lﬂm“flﬂ’ﬁﬂ’JUﬂMﬂi%‘U’J‘Hﬂ’ﬁ

Im¥in Work Products

Software Design

EDNAINIDDNLUUILTUUINU

Software User

Documentation

Arensldsruunudmiuldanu

Statement of Work

LONAITLAVOULURUDITLUUI Y

Test Cases and Test

Nasuansiegsatayailinaaeu

LazdUNDUNITNAADUTEUUIIU

Procedures
Test Report Laﬂmiﬁ’uﬁﬂwamwmaauszumm

Traceability Record

lNaNsiUNNSERUNIUAIY
Requirements Specification, Software
Design, Software Components Wag Test

Cases and Test Procedures

Validation Results

na1sUUTINNNSEUTUAIILFBINSAY

Hlday

Verification Results

NANSUUTINNITATIVFDUNTLUIUNSHAY
Work Products 7ne39a9bunisiaun

FEUUNUY

ISO/IEC 29110
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4.1 Uszlewivasannsgiu ISO/IEC 29110
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Ny
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4) finamuianuianudlalunsruiumsiaussuuly
fiemadentu dilansvinuluudazduneu shlmaa
Uszansnmlunisaniiunis saudeanisvaunudiule Tu
vt
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fnwuazimhveuwavadlasaims
Statement of Work (1)

’ Fnviusumsdiiiulasinis

Project Plan (2)

|

euM Uz Snudeniuiidmiulasinis
Meeting Record (16) Project Repository (3)

l
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Requirement Gathering (4)

|

’ Buduarwdamsiudld ‘

Validation Results (5)
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Progress Status Record (17 Py P
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MTDBNUUUTIUUU AT WIS
System & Software Design (7)

sonuuuienansiaegtayaillinagou

Test Cases and Test Procedures (8)
aguliymiinuszuinanilasinig l
Cormection Register (18)

sanuvuianansiaag dayaiflinadou
Traceability Record (9)

l

AN TTUUIY wawdsuwasmnusioims
Service Desk Request (20)

Software Components (10)

|

VASAIUTZUUINUY
Test Report (11)

I

’ Jnvihglonisldnudmiudly ‘

MsAsIE UMM MUATEIIA g
Verification Results (19)

Software User Document (12)

InvigTla Ui Rnudmiudquaszuy
Product Operation Guide (13)

Jnvigllamsungeinuszuy
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daauszuuy
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v

ANl 4-1 H5rvazBenluiaaztunaulunisiiuinggiu 1ISO/IEC
29110 snUsggndlflumbesauitimuszuumsaumdlfioduosdngdedl

(1) Anwuazdainvaulrnvadlasinis (Statement of Work)

MBNUYIINSANYITIYALIBIAAILADINI TV IRUILIIUNRITD

Flduidosnisihszuuansaumalulfifieatvayunisvirenlumizeau
Tngthanudesnsundnviiduveunvesnisaniulasens (Statement of
Work) wasfvuaszesnaiildlunmssniulasinisuarsenisiefidesds
1O

(2) daviunun1saiulasenis (Project Plan)

@

H3An151A59N15 (Project Manager) Atfiun1saauaulung
ANEUUlATINTIAEE19839 NV UIATDINTANLTULATINTSG (Statement
of Work) luwaunmsatiulasansaginisinueayaainslulasnis fmua
fufidmfiveedasims msdssdiuanudsdumssiiiulasinisuaziiaue
LLNuSLumi@i’wLﬁuimamﬂﬁ@ﬁﬁ&n%@ﬂﬁ%’umw
3) Sawdeufiuiidwiulasinis (Project Repository)
H3AN151ATIN1T (Project Manager) Aaavin1suszauauiv
;:I@LmLﬂ'%'amamﬁamaiujﬁdm (Server) lovoiiuillunisdnifiuienaisuay
Wswnsufilgvinsiaun
() dnViLeNa13ETUANABINITVRLTTUY (Requirement
Specification)
UNILATIEAULALDDNUUUTEUUIIU (System Analyst) 2g11Lon
muFsNsTRunsBusundniduenansaguaudoinsuesssuunas

Ui ldnufinsandiugeu
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(5) Budunnudaenisiugld (Validation Result)

UNIATIEALAL DDLU UTZUUIY (System Analyst) 2£11197
mﬂm’faﬁmsﬁiwiaummmﬂsﬁmu (Requirement Gathering) 11@n®1Y
anuidla wiouasussazidennudesnsiild uasindulududuiy
Anuitelifnandladinsety

(6) dnVLENA1TETUANABINITVBLTTUY (Requirement
Specification)

UNIATIZALALDDNALUUTEUUIU (System Analyst) 3g1iten
mufsNsTkuMsBusundniduenansagUaudoinisuesssuunas
lUligldnuinrsaniugeu

(7) @@nuUUITUUNU (Software Design)

UNIATIERLATEDNLUUTEUUU (System Analyst) aganiil
N1399NLUUIEUUIIUAIUTDAINUATDINUIBIIU LTU NITUAKUY
an1Unenssuuedszuy (System Architecture) N1998NKUUIIHAZLBEATD
11190 (Screen Design) N1998NLUUTI882LBEATBI31897U (Report Design)
n1seenuuulAsIas1eguteya (E-R Diagram and Data Dictionary) fumey
N15%197U (Work Flow Diagram) “1a+ laglidanadoiniuni1udesn1sves
BNANSATUANLABINITVRITEUY

(8) sBnUUUBNANsLARITBE1sYatayailldvnaay (Test Cases)

UNILATIZAUAZONLUUTZUUIIY (System Analyst) 9%

siunisesnuuuiegsynteyaniagldlunismeaeunisldnusyuy
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(9) wnastuiinn1sasIvdaUdauNdUVaIsEU (Traceability
Record)

UNILATIZALAZOONLUUTZUUIIU (System Analyst) 22411019
tuiindeyaadlulenarsiiogainuduiudainaiudosnts (Requirement)
Feuludnnsesnwuy (Design) Fouludslusunsu (Component) wauidou
lugsyndoyaiilimaaoy (Test Cases)

(10) WaIUNSZUU9U (Software Component)

Unwaulusunsy (Developer) ANGUNTHAUIAIULDNETS

ANSBRALUY (Software Design) wazmsmadeunsidrudesdiiu (Unit Test)
(11) nAEdUILUUNU (Test Report)

AVAgausEUU (Tester) Azaniiunisnaaaunisidaulagliyn
Yoyaildnaaeu (Test Cases) wazduiinuadnsvasnisnageulutenaisnis
NAADUTTUUNU (Test Report) winnwulgmilunsldausssisaunaluds
FiAertes ieddumsudlalvssuuldnuldauysal

(12) dnvirgiien1sldamdmiullyd (Software User Document)

u

a L4

UNILATIZRUAEDONULUUITEUUIU (System Analyst) 9215
nvihatlenslénudmsugld (Software User Document) ndsannitiinunis
nagounsldnuiuiGousos
(13) dnvirgilaufuRudmsugauaszuu (Product Operation
Guide)

{auAsEUUIY (Administrator) azi3udarigiioujdinu
ﬁm%’uﬁ@juaiwu (Product Operation Guide) Lﬁ@aﬁmﬂﬁﬁgmﬂuﬂﬁ@ua
fnwrszuvaulianunsaldsuldodnedeiies saufenisdisesdoya

(Database Backup)
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(14) 9M1ATBNI5UIFI5NWI5ZUVIY (Maintenance Document)

u 9

HAkasEuUIU (Administrator) avinAlianisvigesnm
$¥UU9Y (Maintenance Document) da1¥un1585unefan1sinieon
anmuwandoulunisiamiszuutaz naausz Uy Iudanisaguosdu
4AYNEYDUBNATANY (U TudaauY

(15) duausu (Acceptance Record)

AUIMI5lATINNT (Project Manager) daviena1susznaunis
d919UU (Acceptance Record) Iﬁﬁ’u;ﬂ%mulﬁmum%’umamswmu‘ﬁ
i

(16) 1891un13UTEYU (Meeting Record)
H3An151A39n15 (Project Manager) azfasdaliiinsduiin
31897UN15U58YN (Meeting Record) ‘V]ﬂﬂ%\‘i Ladazfunsdssauniely
fununieussausmiugldnu weldiluteyadsznoulunsduiuny
(17) s199uANuR1MEY9lATINS (Progress Status Record)

¥ o

H4AN151AT9N15 (Project Manager) 3gAB33AY131891U
AMUAINNUBIlATINTS (Progress Status Record) 1uszezmiudennas
vadlasanis wieldlunsaamuanuinmdtlunisendulasenis sauma
Japmuareuassaiinuszninesniulaseinis
(18) a@ﬂmﬁmﬁwunwdwﬁ’]Lﬁ‘lﬂﬂix‘lﬂ’li (Correction Register)
H3An131AT9A15 (Project Manager) aefaatufintaymiiny
seminesiiulasanig (Correction Register) Tnsianzdeymnfidsmansenu
Fusnunsaniiulasanis vldndudesiinisusudsuununisanily
1A39715 (Project  Plan)  wazuinislasanisazaesiamutaymlniing

audunsuntatymliiseuies
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(19) MInTIRdaunudanIMuAYaeInIgIU (Verification Result)
HAUANAMATIN (Quality Assurance) A¢ANUN1IATIVADU
HANTSALIUN1IVRIYAAINTTBIlATINTNABATEELLIa1Y04lATINTS 1Ll
nsdmienasnuderimuavesnnsgiu 1ISO/IEC 29110 wagidulawd
uNuN15ANENTATINTT (Project Plan) lamvuald
(20) Msvaasunlasanudasnis (Change Request)
Tun1suimslasenisaefeatuiinnisvelvasuutaany
#9315 (Change Request) waugflivdaandiglildfionsanifiuseutonans
a3UAUABIN15VRI5¥UY (Requirement Specification) Fadndesevinay
BONUUUTZUUNUIEFDIIAT i KansenufildnnnsvelUdeuutas uas

Useilluseeenanibslunsaiunis
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|
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Traceability Record (9)

Progress Status Record (17)

!

ATIVEIURANTNATDUTT UV
Test Report (10)

l

woasusuUNUTneld
User Acceptance Test (11)

!

mansRdeumutaiiunvanTgIU
Results (18)

Verification

susunsldnu
Training (12)

asvspugionnldnudmivglénu
Software User Document (13)

l
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-

mrvmeugian TNy
Maintenance Document (15)
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Mnnamil 42 fissazidoalundazduneulunsimnnsgiu 1SO/EC
29110 sldlumstadodadnedied
(1) Anwuazdnvin TOR
MgNUANIUN1IANYITIaB8AAINABINITTEUULAY
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(2) adumsIamgsudnenassidounsn
MdguanlunsIamETuInuss s uian
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= a o a
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1A59n15 (Project Plan) 318AMULRUNEAULALADAARBINUVBULINUD
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(6) MI7FRULBNENTATUANUABINITVBITLUY (Requirement
Specification)
ARENTINNIINTIANTINADINTIVEOULDNATATUAIIUADINT
PDI5¥UU (Requirement Specification) TenansirunsRasuiuteu
LLazLfJuliJmm%@ﬁmumaammﬁm ISO/IEC 29110
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AUVBAMUAYBININTFIU ISO/IEC 29110
(8) AvraseUIBNAsLARIT0E1Yatayailivngau (Test Cases and
Test Procedures)
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s2UUIU (Test Report) ifleg sz uunuimualdtunsvaaouinasuiiy
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UYaMMuATaININTZIU ISO/IEC 29110

42



NSTUIUNITHAUIYINAKITAIUNIATFIU ISO/IEC 29110

(15) asaspUAlan15U1593NE15EUUNU (Maintenance
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Preface

The Office of Information and Communication Technology
Industry Promotion, an agency of Ministry of Information and
Communication Technology, is responsible for promoting Information
and Communication Technology industry in Thailand. The office
recognizes the importance of utilizing a standard as one mean to help
promoting the quality of software produced within the industry.

One such standard is the ISO/IEC 29110, the standard for Software
Engineering Process, which has been designed especially for small

software company and organization.

The Office has prepared this publication in order to make the
ISO/IEC29110 widely known in the public and raise awareness in the
term of good practice for software engineering process which
ultimately would push Thailand software industry toward quality
driven industry. The Office hope the material in this book would help
software companies, entrepreneurs, developers, government agencies
and all stakeholders understanding the importance of standard and

raising the bar for Thailand software industry.
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1.1 ISO/IEC 29110 Concept
ISO/IEC 29110 can enhance the competitiveness of small
enterprises by standardize software development process with a
framework below (Figure 1-1)
1.1.1 Create the baseline body of knowledge and principle for
the network of stakeholder.
1.1.2 Choose the acceptable choice to be used according to
the baseline body of knowledge and principle.
1.1.3 Appropriately improve the standard with the current
industrial movements and innovation.
1.1.4 Push for standard dependency, which ultimately will lead

to De Facto standard

Principle

Figure 1-1 : ISO/IEC 29110 Concept
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ISO/IEC 29110 is the suitable international standard for software
development process of small enterprise whose or team member is
less than 25 people or small development team in a big enterprise. The
adoption of the standard would be the beginning of SPI (Software
Process Improvement). ISO/IEC 29110 has 2 important main process: 1.

Project Management and 2. Software Implementation
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1.2 Types of Standard
Software engineering standard can be varied and have wide
coverage throughout the life cycle of the produced software product
and the process of the software development itself. For example, there
are standards for the development process (ISO/IEC 12207 and ISO/IEC
29110), the IT service and management (ISO/IEC 20000), the data
security, the exchange of data, definition and languages and the process
assessment (ISO/IEC 15504).
Standards in general can be categorized into two groups as:
1.2.1 De jure Standard
This type of standard is developed by the international
body, and belongs to all member of the body. The
accepted body will mutually recognize the standard. One
such standard in this category is ISO/IEC 9000.
1.2.2 De facto Standard
This standard is developed and accepting within group
of industry and tends to specialize in one specific area.
Although  the standard might not have been
internationally recognized, it has been publicly accepted
and widely used. One such standard in this category is
CMMI, the standard developed by Software Engineering
Institute  (SEI) under Carnegie Mellon University of

the United States. CMMI is originally developed for
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outsource software process for the United States
Department of Defense, but now is widely accepted in

many countries as a standard for software development.
1.3 Standard is an indicator for competitiveness or just a

marketing tool

For large organization or cooperation in developed country,
standard has play a crucial role as part of the process that help
producing goods and services according to the customer demand.
Complexity of the goods and services process couple with large
quantity of goods and services produced in these organizations demand
even stringent standard in order to ensure the quality of finish products.

For these reason, the development of most standard is not aim
at solving some specific problem of the organization or increase the
efficiency of the manufacture process, but directly aim at the market
penetration with quality products and services. The company with
standard usually gain acceptance within the market. In the software
industry, standard is a key in market penetration. However, most of the
software companies are small enterprise, more that 90% are smaller
than 25 persons. The development of ISO/IEC 29110 which aims
especially at those small companies, then, will have to take into
account factors which small company might have struggle but also
need to address them accordingly. The standard must have enough

coverage for the software development process, but yet, not leave a
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large footprint on the shoulder of these small companies. These

challenging models are what defined ISO/IEC 29110.
1.4 The comparison of the ISO/IEC 29110 and CMMI for

software development

The software development process according to ISO/IEC 29110
Basic Profile level is comparable to CMMI level 2, as shown in the
comparison (table 1-1)
Table 1-1 : Comparison between CMMI and ISO/IEC 29110

Project Management

Process Areas (Level 2) Project Management (PM)

Project Planning (PP) PM.1. Project Planning
Project Monitoring and PM.2. Project Plan Execution
Control (PMC) PM.3. Project Assessment and

PM.4. Control Project Closure

Requirements Management | PM.O3. | Change Requests

(REQM)

Configuration Management | PM.O6. | Version Control Strategy
(M) Jtems of Software

Configuration

Not fully imply Process and | PM.O7. | Software Quality Assurance
Product Quality Assurance [implement Validation and

(PPQA) review task performed]
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Validation (VAL L3)

Engineering Software Implementation (SI)
Project Planning (PP L2) SI1. Software Implementation
Initiation
Requirements Management | SI.2. Software Requirements Analysis
(REQM L2)
Requirements
Development (RD L3)
Technical Solutions (TS L3) | SI.3. | Software Architectural and
Sl4. Detailed Design
SL6. Software Construction
Requirements Management Product Delivery
(REQM L2) Traceability to Requirements
Verification (VER L3) SL5. Software Integration and Tests
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Chapter 2
Understanding ISO/IEC 29110
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2.1 Understanding ISO/IEC 29110 and its certification

process

An organization that needs to be certified with an international
standard must g¢o through the process of accreditation. The
accreditation system consists of a group of experts within the fields of
certification who are working under the defined schema. Their jobs are
to review and scrutinize the organization that needed to be certified
and make decision whether the organization meet the requirements of
the standard and is able to utilized and apply those requirements for
its own good.

In ISO/IEC 29110, that group of experts is called assessors.
There is also another organization who oversees the operation of these
assessors, called Conformity Assessment Bodies: CAB or CB in short. CB
role is to provide an assessment to the organization that need
accreditation. There is also another organization who oversees these
CBs. In Thailand, NAC (National Accredited Council), a government
agency under TISI (Thai Industrial Standards Institute), is put in charge of

regulating those CBs.
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2.2 Process of Certification and Certification Body whose

conformance to International Standard
In Thailand, NAC drives the certification process which

conformance to ISO in three level processes as shown in Picture 2-1.

Accreditation Body (AB) NAC certified CAB through MRA

Capability Assessment

Conformity Assessment Bodies (CAB) g:r?/kc::rg:e:npggg:rﬁisaggg

according to the standard

Compliant Assessment

Products Organization or Person Process has standard and gain
confidence in consumer

Figure 2-1 : the certification process of standards

In this structure, NAC plays a crucial role in control the
Certification Body. In order to make sure that the certification process of
the CB is in conformance of the international standard; its assessor
must also be audited and certified. NAC has to monitor these

operations and
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make the multilateral Mutual Recognition Agreement (MRA) with the CB
according to the international standard comparable to other countries.
Figure 2-2 shows organization which recognize and participate in such

MRA.

E;‘ Egrﬁppee?;iunfor Aﬁc @

Accreditation

Ao Pasiic obosatory Acerediation Cooperaton sccreditation
Cooperation

\‘\lllllf,',/’
N

AN

Figure 2-2 : Organizations which recognize MRA

Results from such control and operation enable organizations
to be recognized internationally and allows Thai entrepreneurs to take
advantage when participating in the certification process. For example,
Thai goods which have been certified under MRA schema when sold
abroad will be exempted from tax barrier because of the product

quality should be equally accepted as from the goods produced in
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those country. Consumer will have confidence in quality of those goods

also.
2.3 The assessment for ISO/IEC 29110 by using ISO/IEC
15504

The ISO/IEC 29110 standard is divided into 5 parts as shown in
(Figure 2-3)

29110 Overview (TR 29110-1)

A

29110 ISPs

Framework and Taxonomy (ISP 29110-2)

Specifications of VSE Profiles (ISP 29110-4)

Specification - Basic VSE
Profile

Specification - Nnnn VSE I
(ISP 29110-4-1)

Profile
(ISP 29110-4-x) =

Gm 10 Guides (TR) \

Assessment Guide (TR 29110-3)

.

Management and Engineering Guide (TR 29110-5)

Management and M t and
Engineering Guide - Basic VSE Engineaer:r?ger;z?d:z Nnnn
File VSE Profile

\ (TR 29110-5-1) TR ARG, _,J/

Figure 2-3 : 5 parts of ISO/IEC 29110
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Part 1: TR 29110-1 is the overview of the ISO/IEC 29110 that
describes the lifecycle of the processes. This part introduces ISO/IEC
29110 the documents and the application of the standard from the
user point of view.

Part 2: TR 29110-2 explains how the standard was developed
for VSE and gives framework and taxonomy to be used in the standard.

Part3: TR 29110-3 outlines the assessment process for ISO/IEC
29110.

Part 4: TR 29110-4 provides specification of the ISO/IEC 29110
that would be useful for the development of the standard.

Part 5: TR 29110-5 is the management and engineering guide

targets for the users who want to apply the standard to their project.

Part 3 of the standard, TR 29110-3 Assessment Guide, is the
part where the standard put specification for the conformity of the
assessment process. Organizations can use this part as a reference
when they do their self-assessment.

The TR 29110-3 Assessment Guide also clearly states the
compliance of ISO/IEC 29110 assessment to the ISO/IEC 15504 standard.
ISO/IEC 15504 standard is general framework for software development
assessment model. In tumn, ISO/IEC 29110 use ISO/IEC 15504 capability

model, as organization must attain at least capability level 1 in order to
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be certified ISO/IEC 29110. The capability level of ISO/IEC 15504 is

shown in Figure 2-4.

Capability Levels and Process Attributes

Optimizing Level 5 Optimisin
The process is continuously improved to meet PASA PFE‘CES |nnw§ﬂm
relevant current and projected business gosls. PAEZ Pracess Optimization
Predictable Level 4 Predictable
The process |s_e|_'|a|:te_d . Péd A Frocess Measurement
cansistently vwithin defined limits. P2 Process Contral
Established _ Level 3 Established
A defined process is uged PASA Process Definition
hazed on a standard process. PA:3:2 Process Deployment
Level 2 Managed Managed
PAZA The process is managed and
e Parformance Managasm ant k d Ct S‘t b' h d
FAZZ ‘hork Product Manage ment Ak proGUELs are_e ? IZhed,
. contralled and maintained.

Level 1 Performed Performed
The process is implemented and

achieves its process purpose.

PaAA Process Performance

Level Incomplete [j Incomnlete
| P I The process iz not implemented or failz to achieve itz purpose.

Figure 2-4 : Capability Levels and Process Attributes

Capability Level of ISO/IEC 15504 indicates the maturity of
capability of the organization. The ISO/IEC 15504 has defined these
capability levels in 6 increasing steps. In order to be certified with
ISO/IEC 29110, the organization must attain capability level 1,

Performed, which is all processes must be done according to the
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objectives of each processes. ISO/IEC 29110, then, specified in detail

what these required processes are, and how to measure their

capabilities.

2.4 The structure of assessment and certification of CAB
The accreditation structure for ISO/IEC 29110 has been

structured as shown in Figure 2-5.

; ; /I
National Accredited due
Council \l,

* Accredit

Conformity Assessment
Bodies (CAB)

Certify

Assessor

Inspect and Report

Consultant

Entrepreneurs

Consult

Figure 2-5 : Structure of Accreditation Body

National Accreditation Councils, NAC, has the responsibility to

monitor the compliance of each CAB according to the international

standard.

Conformity Assessment Bodies, CAB, in turn will be responsible
for certify the organization by using its assessor, who assesses the

organization and file the assessment report to the CAB.
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Chapter 3
The ISO/IEC 29110 Standard
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3.1 The ISO/IEC 29110 standard

The ISO/IEC 29110 is the standard for software development
process. The standard comprises of 4 level: 1. Entry Profile 2. Basic
Profile 3. Intermediate Profile and 4. Advanced Profile. Currently ISO has
published the Basic Profiled Level and suitable for managing and
operating on small enterprise (VSEs, Very Small Entities), which has

team member of 25 people or less.

Advanced Profile
Intermediate Profile

Basic Profile

Entry Profile

Figure 3-1 : ISO/IEC 29110 Profile
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The ISO/IEC 29110 at Basic VSEs Profile targets at the 2
fundamental process of software engineering, which are:
1. Project Management (PM) Process

2. Software Implementation (SI) Process

Project
Management

Software
Implementation

Figure 3-2 : Basic profile guide Processes
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3.2 Project Management (PM) Process

Project Management process is the planning of resources in the
project, controlling activities to be played out, monitoring the progress
of the project against the plan, making necessary changes and
adjustments in order to complete the project within the time frame
that has been planned. The activities within the process is shown in

Figure 3-3.
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Statement of Work

AN,

Project

‘_,—> Planning
Verification Results
) J
hesngRecod 4% Project Repository

Project Repository
Backup

A

0
Meeting R d |4
Project Plan

»| Execution

A A A

Y

Progress Status
Record

Correction Register

¥y

Project Plan ‘

A A

Project
Change Request |«  Assessment
And Control

A

Software -
Configuration Project Closure Acceptance Record

Figure 3-3 : Project Management Process diagram
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Project Management Process includes 4 activities, which are:
1) Project Planning
2) Project Plan Execution
3) Project Assessment and Control

4) Project Closure

1) Project Planning
Project Planning is the activity that involve the actual
planning of the project, including laying out resources available for the
project, creating work breakdown for smaller tasks and assign role and
responsibility to team members of these tasks, identifying and making
risk assessment and defining version control and baseline strategy
policy to be carried out through the project.
2) Project Plan Execution
Project Plan Execution is the stage that execute the
plan, therefore needed to be monitor the execution according to the
plan. Progress Status Record needed to be reviewing regularly. Changes
or adjustment which has impact to the plan must be reviewed and
approved by the responsible team member and ultimately the user

must be signed to accept the changes.
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3) Project Assessment and Control
Project Assessment and Control is the stage where
responsible team member need to make assessment of the progress of
the project and evaluate the effectiveness of the operation. Progress
Status Record should be tracked against the project plan in order the
see how well the resource, including time and expense has been used.
Identified risks should also be monitored and if such changes or
adjustments happened which can make the project deviate from the
project plan, Correction Register must be kept recording throughout the
project
4) Project Closure
Project Closure includes activities that preparing
documents and wrapping up the project in order to be submitted
according to the timeline. The Acceptance Record must be fully

prepared and signed by the user.
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3.3 Software Implementation (SI) Process

Software Implementation Process is the actual development
phase which must be carried out according to the plan from Project
Management Process. The process include software requirement
analysis, software design, implementation, testing and software delivery
to the user.

Project Management process and Software Implementation
process have Input Products and Output Products from each activities
which are collectively called Work Products. The work products are the
documentation or evidence that show how the activities has been

carried out as according to the standards as shown in Figure 3-4.
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Software
Implementation
Initiation

Project
Plan
Va n -
Project Results
Repository

Software
Requirements
Analysis

v
Change
Request

A

Verification
Results

ol Software Test Cases and
- Architectural Test Procedures
And Detailed [

>
Traceability
Record

Software
Construction

Software Produdt

| TestRent < st " operston Guice |

Software User

Y

Documentation
- Software
Software - - —_—
Configuration ——
g Product - Maintenance
Delivery Docurmentation

Figure 3-4 : Software Implementation Process diagram
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Software Implementation Process includes the following
6 activities:
1) Software Implementation Initiation
2) Software Requirements Analysis
3) Software Architectural and Detailed Design
4) Software Construction
5) Software Integration and Tests

6) Product Delivery

1) Software Implementation Initiation
This activity is the beginning of software
implementation. It basically involve making sure that all stakeholder in
the software implementation understand the tasks in the project plan.
2) Software Requirements Analysis
This activity involve analyses the requirement of the
customer which leads requirement specification. The specification must
has been reviewed and accepted by the customer before taking it to
the next phase of development.
3) Software Architectural and Detailed Design
This activity transforms customer needs and software
specification into software design which must be reviewed and validate
with the specification before the actual construction of the software.

4) Software Construction
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This activity is the actual software coding phase that
produces the software. The finished software will be reviewed and
validated with the design in the previous activity

5) Software Integration and Tests

This activity involves software integration and testing
after coding has been reviewed and validated according to the design.
The integration will make sure that each module of software will work
with each other as plan and testing will be performed to validate the
result to make sure that all the requirements has been met before
product shipping.

6) Product Deliver

This is the last activity in the process which involves

shipping the actual software and all delivery items to the customer

according to the project plan.
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3.4 ISO/IEC 29110 Related Work Products

Related work products the process PM and SI have Input

Products and Output Products as shown in the table 3-1
Table 3-1: ISO/IEC 29110 related Work Products

Acceptance Record

LONAITNTEANNOUIIU

Change Request

l@nansnnsvalUdsunUaAu@eans

Correction Register

nanstuiindgmanusgwinganiulasenig

Meeting Record

enanstufinmsUsey

Maintenance

Documentation

LENENSHARTENNLIAR DN U TRAILITEUUULAZLIDITU

anvineveawsiaz Work Products iiaUalasang

Product Operation

Guide

v

AllensouaTzUUNUEMIURgUATEUUY

Progress Status Record

FINUANUAINTNVRLATING

Project Plan

LRUNNSAEULATINTS

Project Repository

& A v
‘WuVILﬂU‘U@JJ\Jﬁ“UENIﬂﬁJﬂ’ﬁ

Project Repository

o o ut X Az v
mimiawaaﬂawa@uwuwLﬂUGuanua‘uanﬂsqms

Backup

Requirements JommrunANUABINTT

Specification

Software T,'UiLmimﬁaswmmﬁﬂﬂﬂﬁmﬁ%’lﬁﬁuﬁﬁ%ﬂu

Software Components
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Software Configuration
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Work Products

Software Design
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Software User ARen1slszuvaudmiugldau
Documentation

Statement of Work LONENTTUVDULLATBISLUUITY

Test Cases and Test lonansuanafagnyndeyaiilinaaey
Procedures LAY TUREUNTSYAABUST UL

Test Report N TTUInNAN TVABUTEUUNY
Traceability Record onastuiinn1sa@aUNIUAY Requirements

Specification, Software Design, Software Components

ae Test Cases and Test Procedures

Validation Results enanstuiinnisBuduanudenisiugldnu

Verification Results WNASTUANNNTNTIERUNTEUIUNSHAE Work Products

Anendadunisvauissuuau
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Chapter 4
The benefit from applying ISO/IEC 29110

to the organization
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4.1 Benefits of ISO/IEC 29110
The implementation of SO/ [EC 29110 will bring better
communication throughout the organization among all stakeholders of
the project, which enable the management of the project to be success
timely and within the objectives.
4.1.1 Benefits of ISO/IEC 29110 from developer perspective
1) Be able to drive the project to achieve its objective
2) Standardize the development framework
3) Clear and precise requirement
4) Be able to analyze and assess the time to finish the
project and reduce risks
5) Build confidence for the team in the organization.
4.1.2 Benefits of ISO/IEC 29110 from the users
1) Assure that the development team has standard
2) Be able to monitor and review the correctness of
the project
3) Has sufficient documents after the project closure
to be able to maintain or further develop the
project
4) Team member has the same level of understanding
of the project, hence allowing efficient operation
after the project closure and be able to replace

work for others.
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4.2 Guideline for ISO/IEC 29110 implementation for government
agency

There are 2 cases when applying ISO/IEC 29110 in government
agency as follow:

4.2.1 The agency has develop software by its own team

There are lots of agencies that have skills and talents

in the organization who can develop software to be used for the
organization. These agencies can use the following guideline (as shown

in Figure 4-1) in order to apply ISO/IEC 29110 with their project
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Study and Preparing
Statement of Work (1)
’ Creating Project Plan (2) ‘

’ Prepare Project Repository (3) ‘

’ Requirement Gathering (4) ‘

l

Validation the Requirement with the

Taking
Meeting Record (16)

users (5)

Creating ‘ l

Progress Status Record (17)

Creating Requirement Speciication (6)

Designing the Software (7) ’7

Creating

Test Cases and Test Procedures (8)

l

’ Reviewing ‘

Summarizing Problems and Creating

Correction Register (18)

Traceability Record (9)

I

’ Implementing ‘

Compiling Change Request (20)
Software Components (10) ’ e

I

Compile Test Report (11) ‘

I

Creating
Software User Document (12)

l

Creating
Product Operation Guide (13)

l

Creating
Maintenance Document (14)

Delivering Software and making
Acceptance Record (15)

Figure 4-1 : the process of applying ISO/IEC 29110 to the organization

Marking Verification Result against the
Standard (19)

ISO/IEC 29110
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The steps from Figure 4-1 are explained below:
(1) Study and Preparing Statement of Work
The organization should review the requirements by
working with users who will be using the software. The requirements
should be summarized and create Statement of Work, along with the
timing and scope of product delivery at the end of the project.
(2) Creating Project Plan
Project Manager prepares and creates the Project Plan by
referencing the Statement of Work. The Project Plan must cover
resource  allocation and management, assigning roles and
responsibilities to team member, defining storage and versioning policy,
identifying risks and presenting all information in the plan to all team
members.
(3) Preparing Project Repository
Project Manager will be working with system administrator
in order to create necessary computing resources on the Server for
using in the project including the storage for documentation and coding
according to the version and baseline strategy.
(4) Requirements Gathering
System Analyst gathers needs and requirements from users

and preparing documentations before getting approval from the users.
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(5) Validation the Requirement with the users
System Analyst validates the gathered requirements with
the users. This steps is necessary in order to confirm the needs and
understanding of the final product.
(6) Creating Requirement Specification
System Analyst creates Requirement Specification which
based on the previously validated requirement from the users.
(7) Designing the Software
System Analyst begins designing of the software according
to the requirements. The following documents will be produced:
System Architecture, Screen and Report Design, ER Diagram and Data
Dictionary, Work Flow Diagram.
(8) Creating Test Cases and Test Procedure
System Analyst creates sample test cases and procedures
to be used in the project.
(9) Reviewing Traceability Record
System Analyst should review the relationship between
the Requirement, the Design, the actual Component and the Test Cases
to make sure that the finished product will be traceable back to the

requirement that the user really needed.
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(10) Implementing Software Component
Developer implements Software Component according to
the Software Design. Unit Test should also be implemented and carried
out by the developer.
(11) Compile Test Report
Tester will run Test Cases and Procedures that prepared
earlier to test the Software Components. Test Report will be compiled
and reports back to developer for correction if the component fail the
test.
(12) Creating Software User Document
System Analyst creates Software User Document after the
Software Component has passed the tests.
(13) Creating Product Operation Guide
Administrator creates Product Operation Guide to explain
how to operate the Software including Database Backup and
Restoration in case of emergency.
(14) Creating Maintenance Document
Administrator creates Maintenance Document to explained
the environment that used in develop and test the Software
Component and including all the version history of all documents at

the time of the product delivery.
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(15) Delivering Software and making Acceptance Record
Project Manager prepares Acceptance Record along with
the final documents to be signed by the user.
(16) Taking Meeting Record
Project Manager must make sure that minute in every
meeting shall be recorded in the Meeting Record.
(17) Creating Progress Status Record
Project Manager will regularly monitor the progress of the
software development through Progress Status Record. Problems arise
during the project should also be noted in the record.
(18) Summarizing Problems and Creating Correction Register
Project Manager shall take notes of the problem and
creating Correction Register while solving the problem. In case of
changes that effect the Project Plan, the manager should take
necessary measure in order to complete the project on time.
(19) Marking Verification Result against the Standard
Quiality Assurance should be conducted by the responsible
team member to make sure that activities and work products are in
accordance with ISO/IEC 29110 and the Project Plan.
(20) Compiling Change Request
The management of the project must make sure that
changes from users are recorded in Changes Request, and should be

reviewed against the Requirement Specification. System Analyst and
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Project Manager should also assess the impact of changes to the
project and make necessary adjustments to the Project Plan

accordingly.
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4.2.2 The agency that outsourcing software development
The agency that outsourcing software development
can use ISO/IEC 29110 as tools to monitor the progress of the software
development project and make sure that the project achieve its
objective. The procurement process usually mandate the written Term
of Reference (TOR) which should include the mandatory use of
document in according to ISO/ IEC 29110. The guideline for such

activities are shown in Figure 4-2
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‘ Studying and creating TOR (1) ‘

!

‘ Performing the procurement process ‘
¥

]

‘ Commencing the project (3) ‘

4‘ Evaluating Project Plan (4)

Validation the Requirement with the users (5)

]

‘ Inspecting Requirement Specification (6) ‘

!

Inspecting Meeting Record (16) ‘ ‘ Inspecting Software Design (7) ‘

!

Inspecting Test Cases and Test Procedres (8)

]

‘ Inspecting Traceability Record (9) ‘

Inspecting Progress Status Record (17) ‘ l

‘ Inspecting Test Report (10) ‘

]

‘ Creating User Acceptance Test (11) ‘

!

Inspecting Verification Results (18) ‘ ‘ Training (12) ‘

]

‘ Inspecting Software User Document (13) ‘

!

‘ Inspecting Product Operation Guide (14) ‘

4‘ Inspecting Maintenance Document (15) ‘

‘ Accepting the Software (19) ‘

Figure 4-2 : the process of applying ISO/IEC 29110 to the government

procurement
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The steps from Figure 4-2 are explained below:

(1) Studying and creating TOR
The organization must study the detail requirement for the
software development project in order to create Term of Reference
(TOR). TOR should also include detail of the final product and
documents that should be submitted according to Work Product of
ISO/IEC 29110.
(2) Performing the procurement process
The organization shall perform the procurement process
according to the laws and regulations.
(3) Commencing the project
When the procurement process is done, the project
commences and TOR will be used as a guideline for scope of work.
(4) Evaluating Project Plan
The acceptance committee should review the Project Plan
and make sure that it appropriate with the TOR and has content
according to ISO/IEC 29110.
(5) Validation the Requirement with the users
The acceptance committee validate the requirement with
the users and make sure that the requirement is completely in agreeing

with TOR and follows ISO/IEC 29110.
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(6) Inspecting Requirement Specification
The acceptance committee inspects the Requirement
Specification to be in according to ISO/IEC 29110 and has necessary
approval from the users.
(7) Inspecting Software Design
The acceptance committee inspects the Software Design
document to be in according to ISO/IEC 29110 and conform to TOR.
(8) Inspecting Test Cases and Test Procedures
The acceptance committee inspects the Test Cases and
Procedures document and relations to the Software Design in order to
conform to ISO/IEC 29110 and TOR.
(9) Inspecting Traceability Record
The acceptance committee inspect the Traceability Record
and review the relationship between the Requirement, the Design, the
Component and the Test Cases and Procedures in order to conform to
ISO/IEC 29110 and TOR.
(10) Inspecting Test Report
The acceptance committee inspects the Test Report
document and make sure that the Software Component has passed all
the tests in order to conform to ISO/IEC 29110 and TOR.
(11) Creating User Acceptance Test
The acceptance committee will make arrangement with

the user to test the software and prepare the User Acceptance Test.
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(12) Training
The contractor should conduct training of the software for
the user before using the software.
(13) Inspecting Software User Document
The acceptance committee will inspect Software User
Document that has appropriate contents and conform to ISO/IEC 29110
and TOR.
(14) Inspecting Product Operation Guide
The acceptance committee will inspect Product Operation
Guide that has appropriate contents and conform to ISO/IEC 29110 and
TOR.
(15) Inspecting Maintenance Document
The acceptance committee will inspect Maintenance
Document that has appropriate contents and conform to ISO/IEC 29110
and TOR.
(16) Inspecting Meeting Record
The acceptance committee will inspect Meeting Record
that has appropriate contents and conform to ISO/IEC 29110 and TOR
(17) Inspecting Progress Status Record
The acceptance committee will inspect Progress Status
Record to make sure that the progress of the project is monitored and
problems are addressed accordingly, and the record has appropriate

contents and conform to ISO/IEC 29110 and TOR
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(18) Inspecting Verification Results
The acceptance committee will inspect the Verification
Result and inform the contractor to create document in according to
ISO/IEC 29110
(19) Accepting the Software

The acceptance committee accept the Software
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Chapter 5
ISO/IEC 29110 Assessment Procedure
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5.1 Preparation before ISO/IEC 29110 assessment

Organization needs to be prepared before taking ISO/IEC 29110
assessment. All members of the organization must understand software
development process and how ISO/IEC 29110 is applied with those
processes. Documentation is a key area in because it will be the key
evidence of work done in each activity to be certified. Also, organization
must be prepared when approaching CAB in term of necessary
documentation and the project to be certified.

In general, the preparation step usually takes about 3 months.
This time period includes training from the experts in ISO/IEC 29110.
However, as each organization has its own strength and weakness,
length of preparation time period might be varied depending on the
capabilities of staff members. Managements should also be involved in
term of commitment to ISO/IEC 29110 and should oversee that all
personnel has understand the benefits of software process

improvement.
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5.2 ISO/IEC 29110 assessment procedure

When applying for ISO/IEC 29110 assessment, there are two
cases that an organization should consider:

52.1 If the organization already has knowledee and
understanding of ISO/IEC 29110 standard, and ready to take the
assessment, it should apply for ISO/IEC 29110 assessment form the CB.
Basic step in the assessment procedure is shown in Figure 5-1, which

taken from one of the CB
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5.2.2 If organization does not have the required knowledge
and understanding of ISO/IEC 29110, it must get the training and
undergoes ISO/IEC 29110 workshop through consultants. Consultants
will help going over the material for ISO/IEC 29110 and help the
organization preparing for the assessment. When the organization has
confidence in its processes according to the standard, it can then apply

for ISO/IEC 29110 form the CB.
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Figure 5-2 : Certification procedure in case of needed consultant
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5.3 Estimated cost for process improvement with ISO/IEC

29110

Cost for process improvement with ISO/IEC 29110 can be
separate into 2 parts, one for preparation step and another for
assessment cost.

5.3.1 For the costs incur during preparation step, these include
cost for training and consulting for ISO/IEC 29110. In general, the basic
rate for ISO/IEC 29110 consultant is 8,000 baht/day per one expert. The
consultant will then responsible for giving guide line for documentation
needs for assessment, taking the pre assessment step so organization
would understand the real process. Pre assessment usually takes about
8 days, but depend on the capabilities of each organization. (The cost
for consultant is estimated from the government subsidy program, and
should not take as a standard. Each organization must negotiate its own

terms for each consultant)
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53.2. The cost for ISO/IEC 29110 assessment includes
application cost, preliminary document checkup, the assessment itself
and awarding certification. Usually, the cost is estimated at 60,000 baht,
depending on term and time constrains. (Cost for assessment from each

CB might not be the same)

In fiscal year 2558, Ministry of Information and Communication
Technology through the office of Information and Communication
Technology Industry Promotion has sponsored the 12 months ISO/IEC
29110 promotion project which includes budgeting for workshop and

accreditation for the interested organization.
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5.4 ISO/IEC 29110 Experts name list
Table 5-1 : ISO/IEC 29110 experts name Llist

Mr.Harit Sahakitchatchawan harit@ha.co.th

Mr.Arunchai Chuenpraserwong | arunchai@ha.co.th

Mr.Suchart Rattanabamrungsin | suchart.r@gmail.com

Ms.Thanaporn Mungkarndee thanapornm@gmail.com
Mr Kittitouch Suteeca kitti.s@chiangmai.ac.th
Mr.Non Pinngern platutod@hotmail.com
Miss. Thattaya Yenwaree yenwaree@gmail.com

Mr.Visoot Luechaichalermsook visoot@vlbcs.com

Source: software industry promotion agency, data collected in February 2016
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5.5 ISO/IEC 29110 Certification Body

5.5.1 The Innova Foundation
128/97 Payatai Plaza g" Floor, Suite N Payathai Road.
Tungpayathai, Rajathavee, Bangkok 10400
Telephone : 0-2216-5769
Fax : 0-2216-5769
e-Mail : info@innova.or.th
website : www.theinnova.or.th

5.5.2 SGS (Thailand) Limited
100 Nanglinchee Road, Chongnonsee,
Yannawa, Bangkok 10120
Telephone : 0-2678-1813
FAX : 0-2678-0620
e-Mail : ssc.thailand@sgs.com
website : www.sgs.com

5.5.3 TUV NORD Thailand.
1858/75-76, 16" Floor TCIF TOWER
Bangna-Trad Road., Bangna, Bangkok 10260
Telophone : 0-2751-4050
Fax : 0-2751-4048
e-Mail : thailand@tuv-nord.com
website : www.tuv-nord.com/th

data collected in 17 March 2016
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5.6 Listing of government agencies who participated in

ISO/IEC 29110 training.

In fiscal year 2558, the Ministry of Information and
Communication Technology organized ISO/IEC 29110 workshops for
government organizations to be able to apply the standard to their
organization.(Table 5.2)

Table 5-2 : Listing of government agencies who participated in

ISO/IEC 29110 training.

1 Office of the Auditor General Soi Areesampan, Rama 6 Rd., Bangkok
of Thailand 10400, Thailand

2 | Department of Medical Ministry of Public Health 88/7
Sciences Tiwanon Rd. Amphoe Muang,

Nonthaburi 11000

3 Office of the Permanent 319 Ratchawanlop Mansion, Chan
Secretary for Education Kasem Palace, Dusit, Bangkok 10300
4 | National Statistical Office The Government Complex Building B,
Chaeng Watthana Rd., Laksi, Bangkok
10210

5 Sukhothai Thammathirat Open | 9/9 Chaengwattana Rd., Bangpood,

University Pakkret Nonthaburi 11120
6 | Office of the Permanent The Government Complex Building A,
Secretary Ministry of Justice Chaeng Watthana Rd., Laksi, Bangkok
10210
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7 Thailand Board of Investment 555 Vibhavadi-Rangsit Rd., Chatuchak,
Bangkok 10900
8 Office of the Permanent 4 Ratchadamnoen nok Rd.,
Secretary Ministry Of Tourism & | Watsomanas, Pom Prap Sattru Phai,
Sports Bangkok 10100
9 | Department of Employment Mitmaitri Road, Dindaeng, Bangkok
10400
10 | TOT Public Company Limited 89/2 Moo 3, Chaeng Watthana Rd.,
Thungsong-Hong, Laksi, Bangkok
10210
11 | Ministry of Interior Asadang Rd., Ratchabophit, Bangkok
10200
12 | Land Development 2003/61 Phahonyothin Rd., Lard Yao,
Department Chatuchak, Bangkok 10900
13 | Office of the Permanent Mitmaitri Rd., Dindaeng, Bangkok
Secretary Ministry of Labour 10400
14 | Provicial Waterworkss Authority | 72 Chaeng Watthana Rd., Laksi,
Bangkok 10210
15 | Department of International 563 Nonthaburi Rd., Bangkrasor,
Trade Promotion Nonthaburi 11000
16 | The Comptroller General's Ministry of Finance, Rama VI Rd.,
Department Samsennai, Phayathai, Bangkok 10400
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17 | Department of Mineral 75/10 Rama VI Rd., Thung Phayathai,
Resources Ratchathewi, Bangkok 10400
18 | CAT Telecom Public Company | 99 Chaengwatthana Rd., Thung Song
Limited Hong, Lak Si, Bangkok 10210
19 | Electronic Transactions The9th Tower Grand Rama9 Building
Development Agency (Public (Tower B) Floor 21, 33/4 Rama 9 Rd.,
Organization) Huai Khwang, Bangkok 10310
20 | Community Development The Government Complex Building B,
Department Chaeng Watthana Rd., Laksi, Bangkok
10210
21 | Department of Industrial Works | 75/6 Rama VI Rd., Thung Phayathai,
Ratchathewi, Bangkok 10400
22 | Department Of Highway 2/486 Si Ayutthaya Rd., Thung
Phayathai, Ratchathewi, Bangkok
10400
23 | Office of The Narcotics Control | 5 Dindaeng Rd., Phayathai, Bangkok
Board 10400
24 | Office of the Permanent Rama VI Rd., Samsennai, Phayathai,
Secretary Ministry of Finance Bangkok 10400
25 | Department of Medical Ministry of Public Health, Tiwanon Rd.
Services Amphoe Muang, Nonthaburi 11000
26 | Department of Business 563 Nonthaburi Rd., Bangkrasor,
Development Muang, Nonthburi 11000
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27 | Tourism Authority of Thailand 1600 New Phetchaburi Road,
Makkasan, Ratchathevi, Bangkok
10400
28 | Suan Dusit University 295 Ratchawithi Rd., Dusit, Bangkok
10300
29 | Department of Science Service | 75/7 Rama VI Rd., Thung Phayathai,
Ratchathewi, Bangkok 10400
30 | Office of the Permanent 1034 Krungkasem Rd., Klongmahanak,
Secretary Ministry of Social Pomprabsattrupai, Bangkok 10100
Development and Human
Security
31 | The Revenue Department 90 Phaholyothin Soi 7, Phaholyothin
Rd., Samsen Nai, Bangkok 10400
32 | Provincial Electricity Authority 200 Ngamwongwan Rd., Jatujak,
Bangkok 10900
33 | Department of Groundwater 26/83, Soi Than Phuying Phahon,
Resources Ngamwongwan Rd., Lat Yao,
Chatuchak, Bangkok 10900
34 | Department of Land Transport | 1032 Phaholyothin Rd., Chom Phon,
Chatuchak, Bangkok 10900
35 | Thai Industrial Standards 75/42 Rama VI Rd., Thung Phayathai,
Institute Ratchathewi, Bangkok 10400

Source : Ministry of Information and Communication Technology, data collected in

23 December 2015
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Table 5-3 : Listing of ISO/IEC 29110 accredited government

agencies.

1 | Information Technology 75/1 Rama 6 Rd., Thung Phaya
Division, The Government Thai, Rachatavee, Bangkok
Pharmaceutical Organization 10400

2 | Faculty of Information and 999 Phuttamonthon 4 Road,
Communication Technology, Salaya, Nakhonpathom 73170
Mahidol University

3 | Information Technology 53 Moo 2 Charan Sanitwong
Planning Department, Road, Bang Kruai, Nonthaburi
Electricity Generating Authority | 11130
of Thailand

4 | ehemunuazativayu 400 Prachachuen Road. Tung
wialulad, Metropolitan Song Hong, Laksi, Bangkok
Waterworks Authority 10210

5 | Center for Information 19 Moo 2 Tambon Maeka,
Technology and Amphur Muang, Phayao 56000
Communication Services,

University of Phayao

6 | School of Information and 19 Moo 2 Tambon Maeka,
Communication Technology, Amphur Muang, Phayao 56000
University of Phayao
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7 | National Electronics and 112 Thailand Science Park,
Computer Technology Center | Phahonyothin Road, Khlong
Nueng, Khlong Luang, Pathum
Thani 12120
8 | Information Technology 239 Huay Kaew Road, Muang
Service Center, Chiang Mai District, Chiang Mai 50200
University
9 | Faculty of Agriculture, Chiang 239 Huay Kaew Road, Muang
Mai University District, Chiang Mai 50200
10 | Walailak University 222 Thai Buri, Tha Sala District,
Nakhon Si Thammarat 80161
11 | System Analysis and Royal Thai Navy Headquaters
Development Division, Office (Wang Nantha Uthayan)
Of the Naval Comptroller Itsaraphap Rd., Ban Chang Lo,
Bangkoknoi, 10700

Source: Certify Body and website data collected in 4 Feburary 2016
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Contact us :

Information and Communication Technology Industry
Promotion Bureau

The Government Complex Commemorating

His Majesty the King’s 80" Birthday Anniversary 5" Dec,,
B.E.2550 (2007)

Ministry of information and Communication Technology
The Government Complex (Building B) 6" floor

120 Moo 3 Chaengwattana Road, Thung Song Hong,
Laksi District, Bangkok 10210 Thailand

Telephone : 02 142 1181

Fax : 02 143 8033

e-Mail : ictpromotion@mict.go.th
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