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Software requirements fundamentals, requirements engineering process,
methods, tools, and techniques for eliciting, organizing and documenting
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validation techniques, need, goal, and use case analysis, requirements
documentation standards, traceability, requirements management, and

handling requirements changes.
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5 Seuanusassuiganudndulunsyiimnssuanuienis veddasansiaugenaulsia

aN

A5n15d0u

1. Uss818

2. enfegesyuu Inglansddegssyuunlunidn

3. HAnTIURAUTULANIANNARLITY
o
gdani19siau

1. wluAIVaLLEUD
2. STUUNARLLAY WU ADURILADS LASBILANY LAT9R18AN

3. W@NaNsUsENaUAI@DU
N159AKAZN1SUSSLAUNE

1. AYLUUNTTUS Y
2. ALLUULUUENIR

3. AZLUUNITRAUIIEUDIUER
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UNil 1 WUFIUABINUAIINADINT

AMINTTUANUABINTT (Requirements Engineering) 1JunsuIun1S (Process) ¥89n15&1n
AR 915 (Elicit/Gather/Acquire) N153LAT1Z1A1IUADINS (Analyze/Evaluate) 3AviLoNaIT
(Documentation) Aaenudnn1sNIsUABLMUaIwBIALFBINTS (Change) Fenfuasnismovaues
r;fﬂsgmu Junszuiunisaiusn (Upstream) fiddyueenszuauniswaungensuasd iesanuel
uilawenduasilldaznevaussaudosnisvesdlunuuasfdnlddiuds (Stakehoders) a8

AADILALNIZAN FILUUNT 1 9ETUNENEINU ANINAAINUVYDINLA8IVDY USLLANVDIAINY

Be D

a3 Aufieaves wagnsruaunTimnssuATuiesns uazeinvaslasinsyondiag

Tud a.a. 2017 @aa1duuInslasens (Project Management Institute) $189UANMANENYDS
anudumadlulasinsiamgenduaf faanddunsed 1.1 wuilusazivarsauiiauing
Aefudgminumadaszrilinstauneenduasifinanudmae wiluanuduadwudiiouass
vosauvavdniavaiidauievesandoslstuneihimnssuanudenis §dud 1, 5, 7) daiy
ImnssuAnudsinsiadinaduiiesiimnsfosinnuddyduodiamn fasiiludagtuasd
EULLUUmiﬁwuwav\lﬁuﬁﬁﬂmwmaLLﬁwauauaam'am'ﬁmﬁammaﬂmwé{aqmﬁ WU NN

woUnALATULUUTINGT (Rapid Application Development) wazansu (Scrum) Wusu

A13197 1.1 aumandnvasanudumadlulaseniswanungenduas

# AUMANANANANUNATD

1. Wmuneuazanudasnisiilidanmu (Lack of clear goals and requirements)
2. m33an1slasensAilsiit (Poor project managerment)

3. YIALAAUNITWEINT (Lack of resources)

4. Jsymmamaila (Technical challenges)

5. mswasuulasaiudesnis (Changes in requirements)

6. M3deasfilif (Poor communication)

7. yransidrusanvesladauds (Lack of user involvement)

WugIUAeItUANNABING 9
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Waliduladwendwisasyinnuldedegnies denndeeiuaIufeINITvelyukaLETd

Y

ladudy savianuilaindymaesilynumeesls lunygruiineivesiulymiue wasdenw

14

Yaymidesnmisunlalinlanseiu Inadionmluenaisatuifimannnanuiiiie e Aeensen 1.2

1.1 A1ANAAUVRITILNEAVBY (Key Definitions)

151991 1.2 Key Definitions

# Adenu AUNRUNY
1. || audesnisarusendnas 1. IEEE Standard for Software Requirements Specification (IEEE Std
(Software requirements) 830-1998)

Wunszuaunsimunanudesnsdmiussuurendnnd saudsilanduiiseuy
asmidunsmelivesitngneg laeifeestunmsssydianlddmudslussuy
msivuarLdssmsuasdmsnvessHANsEUY Sadminevesaany
Foamsdusonduasiensaaenaver munewiesmsiidaau Sany uay
auysal Seannsaludusumiluniseenuuunasiausendiasle

2. |EEE 1220 Application and Management of the Systems Engineering
%a;daﬁ'a%mEJLﬁmﬁumﬁﬁwwumawawmﬁ Tdevedfindieg fnegluzuuuy
WnansTerMUANISRINTENALS (Software Requirement Specification
Document: SRSD) @stuasifignifunsyhaumesmenduasiimdmeiaun uasd

vamuuavseReululunisvinuetdls lneveimuaiignileuaduenaisatull

JwazviounNfoInsveiiduladudsvosronduas

2. || Anusdesnisszaugly ANUFRINSYRIElrLes U Iiulsndunsiuvesssuy e1aegluluy
(User requirements) YDIVIANMUUTTENY WIBUHUN N

3. || audasnisszauszuy Yamuuamanafiafinaniensiuvesszuureniwses wazdun dnisun
(System requirements) “System specification” #38 “Function specification”

4. || myafaaudesnis NSEUIUNTTIVTIANUABINTAMSUTENALIT FaRgtvesiunsssydidnla
(Requirements elicitation) dudslugendiwis nsihanulanudesnis wazwilathvungves

FonAws

5. || msuszfiuanudesnis N3UIUNTUTHEIUANANLAZA IS ALVDIVDINNUAAIINADIN TN

(Requirements evaluation) WangondALs 1NeIeINUNITNUMILTERIMUAAUADINTS Lielrlain

ATUU dBnAEY NTIRABUTOUNTU LarnTIadeuld LasRoUANDIAINABINTT
wazlmineveslonuuariiaulidiude 91alimsasvesemie
UinwwnSedugluvnuuasiiidulddudennanudensivedaudsiuvied

anuldaennaasiutiadeduy

WugIUAeItUANNABING 10




AanssuAudanIsuasionaislnsinisvensiuas E

# Aty ANUNNTY
6. || Mm3vavinenansvaniivuanis nszuIuMIIaienasveriuunausesnisdmsulslunisiaugendig
o ¢ g L v ‘
WAYRNAUIS WervetunIsTIUTILLaziaszilsureimuanufsInsludnyas ideLau
Requirements specification v ¢ dav o o ¢ <
(Req P on/ Sanu wazauysal dWelianunsalnduwuimsuniseenwuuiasimungendnag
Requirements documentation) Y
%
7. || mInsaasauaudoInis N3EUIUNNINTINEOUINBNATVRMMUAAINFBIN sdmSUlslun s
(Requirements validation) FaNdLIT gneBdlarATUTIUANANRRINTSYRiidulAduEy
8. || dfidulddude AU NguAY gUNTavSraNiwIsauY TauminefiesudeuiBuion nguinesingg
(Stakehoder) MAIves Nidndwa weldns Wieinansznu Tunsimunnufioensme
5uU (Wi mensamiensdon)
9. || mevieminulutagdu szuuiiilegneuiaziiszuuneuitines/genduisnlanamununleem Tunsalnlid
(The system-as-is) nslassuuiAtey o1avesndnsvihawiieiie (Manual) newiiseuy
PRSP A T e e . Ao %
10. | [ nsvirewndiavuludlunig FEUUNIAININ9E1ASU MaandnseuuABNRIWes/gonALIT NRNTUIIAIN
wannszuulud AMuRBINs wavthulyaulddnie
(The system-to-be)
11. || na1sanudesnis tenansfiszyreimuanudesnsdmsulvlunsiaugenduls lngassiusy
(Requiremnts Document : RD) uazdnszlurerimusludnuasdaau Sanu wavasudiu iielviaunsaly
WuwwamsluniseenuuusasWaungenawasle
o ¢ N v sal ' v o ¥ & o a a
12. || dnquszeasnvasszuy Whnnevienadnsfininiavussaliiieissuuanlyany e1aldunmsimundsi
(System objectives) SEUUMISYALE
13. || wdiifneq vesszuu / vauivn AnaudF/mthi/nsTiusmsveswenduasivile
N15VIN9UVDITLEUY
(Functionalities/Services)
14. || vednfin/Foulw 091110 Heuly viieamnme1e MAgvesiumsvhnuvemeninIslagnss
(Constraints) wioenufgvedluvaeMIiagenins vianevesiugilaulidiudy
o v ° =~ =
15. | | aAnudoansuuuiendu WLNTIAN9) VOI5TUL/VOUWANITINNUVBITLUY 91 System-to-be A5zl
(Functional requirements) (@lifiszuvazvhouldld violigndes wieldasudw)
v ' g o & 1 aAraa Yoo o ' | aqw a
16. | | Audaansuuulaiidunandu Wuduitliieivestunsinuvesssuulaenss uszduasulszuuiinig
(Non-Functional requirements) univsgdvgnmuindu vieoraldunsseuddidimundygninsiili vie
219NYIeIN TR/ Feulnneg AlldeszuulazTE I INALISEUY
17. || anufianizng Tutsunveansiawwenduwiminetisnnuiuazanulaaneiayly

(Domain knowledge)

FanduIs Metay dniwungendwisnvhauieiussuunsdnnis
nszileuavinaauilaegndindaufeniugnainnssunisunngd naenau

YATUALAZ AN L{]ULQW’W&UENQﬂa’]ﬂﬁ%?ﬂﬂ’]ﬁLLWMé

WugIUAeItUANNABING

11




AanssuAudanIsuasionaislnsinisvensiuas E

1.2 UsZLANU89AUADINNS

avsesmsgnuuseeandunatsyssian TuduiasduwunUssinnvesausesnisesniy 2

17 Town 1. SEAUTDIANNABINIT LAy 2. ANUABINISVBITEUU Manaluil
1.2.1 UNUSZNNVDIAMUABINITAIUTZAUVDIAIUADINTS (Levels of requirements)

Tunnd 1.1 seduresrnudeanisutseandu 3 Ussan lawn 1. audesnisvesenns
(Business requirements) 2. mmﬁaqmssﬂaagﬂ% (User requirements) ag 3. A2146 89015V D
85UV (System requirements) lagA2u@ 89n15v0909A N9 T dnwae i Tauldduide
(Stakeholders) nnngu anusaviaaailaldoe (High Level) usluniamssduanu annudednis
yesszuUidnuasiinoutdureu omndoseluienuansonvesszuvaginsudau (Detailed)

WILNZE NS UNU WAL NALIS

- N
.’/ ,// \"‘
/” /'/ =
[ F=AUVBN
[
o >
[ RAINURABNNIT ) .
| AUADINISVDIDIANT ANUFB N1 eElY AUFD NSV ITBNEIKIS
“r’ | (Levels of requirements) (Business requirements) (User requirements) (Software requirements)
I /J
f f‘ y
I «
= /
= 1 ¢ = 2 = o =
95U7U77Lﬁﬁ'1ﬁ8\7/‘7/75'3!\7578\7/7'7772'7.!7./ afuIwnNITYVieIuYaeszuUlngazgun
Yy ; a ;\\ \ // ; 4 \\ \t\
4 \ £ N
o I b L Vol I
A \ | | . ¥ [ | i | | /J( i
> | High-level | | | | Detailed | | L
. o y /: | L /, /,- f . 7
o \\\ //" “ \\
N // \\ \ ) - J
___a >~

a v v
AN 1.1 F8AUYBIAUABDING

1. ﬂ':nué'fmm'i°u'eNaaﬁni/ﬁlaﬁmummimqqsﬁa (Business requirements) - 85U18419
avane TaUsran wagaaudeIn1TvessIianieesnnsfiazlesuuronsfuag i
ADARABITUNITIEYUNTEUIUNIINEGTAD (Business processes) MagtiwonsiuIfunye
afuayu warUsslovifiveniuadmsueulvifugsia audeanisvesesnnstnazanang
drlddrudovaslasenisiifuiaveagsia (Business owners) §4an1s (Managers) uag

r;jﬂsg (End-users)

WugIUAeItUANNABING 12
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2. mmé’mmi‘umﬁﬂ% (User requirements) — a3U1854AM1609015 (User Needs) uag
ANUAINNI (User Expectations/Want) suaﬂr;ﬂsg (End-users) ﬁ;ﬂ%@]’aqmmimﬁ’%ﬁums
suszuugendwaiug MnyuNosvasly

a. User Needs vanefis flendunisvhandifianuduiusiodls Taeluwdaany
Fosmamaniiazgnszylnensdsa (Surveys) vidomsdunual (interviews)

[y

b. User Expectations/Want #s1gis s¥aunnn (Level of quality) ﬁ;ﬂ%mwi’q

9
(%

MnsEULTENALS AnumanTavanianasldTusvinasnUssaunsaineuntng
vosflaffuszuusenduaifindnondatu
3. A2MUABINNSVRITONALIS (Software requirements) — 85UEANBULENIUNATALALNNT
yhauvesszuutensiuifessanden Taevluinasgnimunlasfiuiauneeduiuasly
doduwuamslumswamnsyuugenduaslraunsarnnuldnuanudesnsvoenns

(Business requirements) WagAUABINITVRIRLY (User requirements)
1.2.2 uUNUSZNTNIVDIAMUABINITAIUAMNADINISVBITZUY (System requirements)

1. anudesnsi@sileandy (Functional requirements) - 83UNELAEIRUANYNUYDITTUU
Taense 1WuN1358YAMLAINITONITINIUVBITZUY Feorangrvesiudiutunaunis
MIUD95EUU 13 ouly LLazszTaai’ﬁmm'wq Frogaay win a vl Hufdavaud
BSulas e-Commerce dwsuansdunieeulal fiiu audesnisileilanduiineaves
0199 Hlanduiiliignandfivdumadungn$iauald vieiFondt “Handuiisdualungn
aupn” eglsfiny Audesnstanusauendeseonlunnudesnisiiiseazdeauniy
U

a. 'iz‘U‘UﬂWll’]iﬂLLﬂﬂﬂﬁUéﬁﬁﬁ@ng%@ﬂJi’]mLLﬁ%ﬁ’]@%UﬁﬁJaué’W
b. sruvaunsalignadendunuduausorsens
C. STUUANSIAMIAITIANTINTBAUAUAEAS AN

d. szuvaunsaliignAunlavseaudunieananNaznidun
2. aunaan1si i udaileandy (Non-functional requirements) — aSunefieaay
F99n150 LA 82AUNITNIUVRITEUULONA LIS IAenTa weldudrubasuni1svinaulwd
Uszansnmunndu smegray Bules e-Commerce dmsuvnsduaiesulay araduldla
4:1‘ a Y s i I~ ) v} gj « < I3 v} i hd i a
Mgdglsnududiuuun dmu “Adlednissessuniswilanuvegnailudzuiamin

1a lnelidwarilissuuiinanuaisnsedemelag dudisguu”

WugIUAeItUANNABING 13
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UIR53ANADIN1s kil dudsiinduetavunesinds udnvaziuamnn (Quality attributes)
WvadInaganalla (Technical constraints) %139U9IIAUB983ANT (Organization constraints) A4

ANT 1-2 TRg510aLl8nLanIfInIgna 1.3 295199 1.4

ATNGDINTSITNRILN TN 6/2\21 @ @ @

(Quality attributes) ©
Availability Performance Security Reliability Usability Reusability Interoperability Portability

o [
sadAATunALR 3\ {9 A o
Vg o5 A%

(Technical constraints) N

Installation Distribution Hardware Software Operating System
Y o o g I 2
YBINAVDIDIANT 8 ’@) ETHIGS i
[Organization constraints) Hegu@tas
Ethical Legal Policy, Standard

(Budget, Time, Personnel)

A9 1.2 arudeenisiliidudalandu

a131991 1.3 anudaamsiilidudalndy : audnvazduauniw (Quality attributes)

o a

# ALY ANURUY

1. || Availability nevesiunsiinveyalag TussuugniSenly wiegnaum ’Wumyniley as 1amileq
JruvIzResaInsanavauparliuInsveyatiug unglyld Inerlvauiuasdediansly
nsinfaveya

2. || Performance Wenvesiuaunnausensludssiuiesfiulssdniamnmsinnueessyuy neld
Roulafifnun HeluseswssIauaz nsweInToue

3. || Security neriuanusiupaendsvesszuy Jesiunmsananainnisintisssuugeninag
Ingdivau

4. | | Reliability Wenvesiunsdigensduwasgnlvavierhnuduszeznannu dewhbiflvwendus
fulalddszuudnandanuamy wlwss awnsainuldnaoniia

5. || Usability Wneriudlyanansaseuinmslalane lneiglvamnsalvauliies aunsaandinislenu
I9ag Tanudiewelalunislyam

6. | | Reusability Wentuanuansatunsiinauunlalndls

7. || Interoperability Wentuauansalunsihudsusenuszuudule

8. || Portability Wentuanuansafiaylyvendusilsududwsuniewdievianidsiuniodiednyin
wilsld

WugIUAeItUANNABING 14
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A15197 1.4 Audaentsntiidudadandu : vasfadamaiia (Technical constraints)

#
1]

> |

o )
ANUYIU AQMUKRUY
Installation Weatunsvilulalainsyuvaranunsavihau (Run) ewagsihaulamudvunegs
fualy
Distribution WefurenfiwIsnausaviusuunsangls (Distribution) @ 1nwInaauLansAnaiu
nagilmans Ganslunaneiui visevany Site 411)
Hardware neaiuredinlunsivulssanudendenussuuissuugendwisivgunsalsngg
Software WNefuresnafdwansenunanIseanwuy Aswmu wagnnsusulvssuuganauas

Operating System

nerturedninvesseuuUfURnIsvenswas

A15197 1.5 anudeenisildiludsileandu : vadrinvesasans (Organization constraints)

L[] ][]

AtleNw

ANUKUY

Resources

NeIiUTedAnALIUUTEINN 1381 WaryAaINg

Ethical

WefureIiARILISYEITY

Legal

neauredninsungvune

Policy, Standard

Nerturedninauulouiy WseNnsgIuesnns

WugIUAeItUANNABING
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agalsAmuAnusoIn1sAllidudaflsnduilanuduiusseninatiuivainvany N9dananse
fiu (Positive effect) dawatnuéaniu (Negative effect) waglifinanaiu (Non effect) aauansluning

1.3

+ : Positive effect
- : Negative effect
0 : Non effect \0\\{\,

{{0 <o

- R4 &
Availability I’ @
&
O
&
Performance 0 Q@ Y
(\
o\)
Security - - o
Y
>
w0
Reliability + | - |+ >,
& \Q\g}%
- 4 )
Usabilit 0 - - + @ N
y N ,30\ g\&\)’
4 O
)
Reusability 0| o0 - 0 0 4 Q@‘(o
O
X
Interoperability 0 - = 0 0 + \(‘& \\(”\)’
(j’

Portability o -|-]lo|ao]|+ |+ QC

AR 1.3 AUFUNUSIZNINANNADINITIIAUAIN

o danandaiu (Positive effect) fataau ANUULTadavesszu (Reliability) was
auanansnlunislyaru (Usability) szuvfifiaanuanansalunislyaiugs Taedigly
annsolanuldies annsansinslyauldne fanufmelalunslsau deuitliin
mudedewfiusnndy

o danavaud iy (Negative effect) frograsu aruiunslasnse (Security) was
arwannsstunslanu (Usability) ssuuiifianudasnsvgeenleauen nedesding
figadmunansszdu Tummanduiu ssuuiideruanuisalunislyaugenaiai
Uaendetios ilasanonafiunnsnisineanudasndetos isanszeznailunisiily
aumesfly

o Lifimananu (Non effect) faog 1919y Aruaiusalunisiindvunlainglé
(Reusability) uazauansnsalunslyany (Usability) Sausiinssuuazamnsatinguan

Taludleunnusetssiiedla Alidwananinuaiunsalunislvauszuy
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1.3 AUNLNYIUDY LAZNIZUIUNITIAINTTUAIUADINIG

(%

Tunszurumsimnssuanadosaionau venguau vieglafifldruAevesiussuuiiaz
siaudulnal (System-to-be) 11 “HRdulddruds” (Stakeholders) Inadintihfiddndarivua
EUS'N (Shape) w84 System-to-be m%maqumwﬂﬂaﬁﬂﬁ

1.

cn

uisindulaludanagns

e

cn

U TANITUDINUIBIIUNRTDUNUNGN

grvaylunisiiveyaiineIvesiuseuy (Domain expert)

ca
20

UNb

,_
ca
€ e3Pp eSPp e el

UNALA LLaz/%%L‘wa?lﬁUmu System-to-be (Operators, End-users)

e

=]

2
3
q.
5. Fuimun waz/vise uuanswas (Subcontractor)

6. #oanluiuses (Certificate Authorities)
uBNaN Stakeholders aziduauniongueaundy Sudugunsaivievoniuaidug sauvaneds
sulouiBURUR nouanesneg MAeaves Bnswa wiedlans wieinansenu lumsimuany
foinseiaszuy (Wimmswiseniaden)
Tnenszuviunsimnssu 1Huisnnsdanisiiduszuulunissiusn (Elict/Gather/Acquire)
17la (Understand) 3ia#% (Analyze) Saviianans (Document) as1adauaugnies (Validate)

wazdamsmudeants (Manage) lnenszurumsaudesnsiinyseneuseduneusoluil
1.4 wiinvadlasanIswanaLls

1.4.1 1A59n15%1a Greenfield waz Brownfield

¥

® Greenfield project nngfaweinsigniauTuln

o

® Brownfield project MNefawaNALITNGNUTUUTS LiUFY 59U YBITEUU system-as-is

9

HGHITY
1.4.2 1A59n15%4n Customer-driven wag Market-driven

® Customer-driven project MnefiaweAkIsNgNITALT TAgiina1NLSmENAU/usINATY

NNgnAvedpsAnstiug Mdlursetiiaudiiesnnsiy Asasiigevdwisiv

® Market-driven project vianefiaganauIsngniau Aeldan1izusinesu vseany

FDIN1TAIINETULUINNITAAN (Market segment)
1.4.3 Ta59n15%4A In-house wag Outsourced

* In-house project MngfwaNAwITNgNITMLT lnglantiiviounaInsluesAnsues 1w

NAUIABUNINDIVDIUTENTILY

WugIUAeItUANNABING 17
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* Outsourced project uNgfiwwanALITgNIAILT IngasAnsnIausEntug N33

PUIBIUNTOUSEN (Software house) NN UBN

1.4.4 Tas9n15%iA Single-product waz Product-line
* Single-product project viuneds gondwIsuilagniawdmsuiansisewile vsedmsy
anAnguwiles (Target customers)

* Product-line project viunefsmondLIsTignimuLdugavawensins (Product family)

W ldmMTUINNITINUNATEUAGHITUNAIN YA ELUY
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1ONE1591999
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2. B. Berenbach, J. Kazmeier, D. J. Paulish, and A. Rudorfer, "Software & Systems
Requirements Engineering in Practice (Chapter 1)", McGrawHill, 2009, ISBN 978-0-07-
160547-2.

3. G. Kotonya and I. Sommerville, "Requirements Engineering: Processes and Techniques
(Chapter 1)", John Wiley & Sons, 1997, ISBN 0-471-97208-8.

4. 1. F. Alexander and R. Stevens, "Writing Better Requirements (Chapter 1)", Addison
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=1 Y]
LUUNNYIA
1ang : IATILIAUHBINISVRY “SEUUVIeAeaUlal” way “szuunsan” ANUALA kay
Asaundumudasnisanvazsle niouRuAnauadlunIsIINA Ul

a9 1 sTuuvIenleaulall

Yo AMUABINTG

1. | dladesannsaisengianssy (Event) Suunmueianssy Tuida wieanundnaule

o w

o | mspumnanssu (Event) memdfy (Keywords) Amasazvilanasisui

o

3. | dlyazden/Jiudsusiafi (Ticket price) warseyIUIUMINABING

4. | sruumshanmiinaen1saesaniely 5w nawindigluuigntiiee

5. | fladesanunsnlesiinasdesilanasniian (24/7)

6. | ameanaiamaileundituineausodenila

7. GL‘u‘Vqlﬂ‘] U sz‘umsé’aqa%aswmuaqﬂaamma (Daily reports of ticket sales) lngs1897U

aanaazgninuliluszuudunan 2 Y neuvhaneiiy

8. | Tuwng A (24.00 w.) veyariwmuanelussuuaglisunisdrsesvaya (Backup)

Y +
o w

9. | lmsvesgrivminegnassluneuniiniudy

2

10. | awnsaasngnuailgeneanizia (Ad hoc) mundlyseyrisiukagiianlunisg

T8IU

YN 2 STUUNITA

01

P 8/ IS o/ (24 S 0 Y v o a 1
L‘LIENﬂ’JUiSLUUUﬁ']Uﬂu']EJﬂiﬁﬁJuﬂi MAYNTANVDIVITIVNT W.A. 2555 FIUNAND

msfnsansanisufiRnuvesypainsnieluasans winldinsduiinluanduanednuel
gnws dwaliynainsvinaiu nieasiianisujufsnenislaslufiivenaaunis deidu

ANUNANIINY
1 4 e” = = 3 = a L
mamc«gumqawnmamnﬁmamlmLm‘ AMEINYINITANTAUMA UNINYITEYTN

v

L) { L7 A ' - L2 b ! 1 v
RduuAniaziaun iieviglunisuimsdanisveyanisal uazgieranisiuauvaya o2

P wa - a v Y] v o
03 591f9ANITELIIA lUIN1TAUNANITAT Al IwanUSuIN1SuNsEny Waannaaanu

% | Ly2AnYeIEINNULINTEATE FITTUUNITANIEANTUNITA LA IS uA U UANNISAT 05

NIYIIAN1TANHIUTEUL AaBnIuNNTIIENUEIAYaNanTsal waztveyalulyusznaunis
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Usunilangrnnun
anusea Foudta ANUNUNY
F Functional ANuRBINvan (Fndudewi)
N Non-Functional | Au@esn1ssas (@vihlaavdamad)
S Support WIANAAUUAYY (MANNNSLATLIANG)
ANTIMABUEMSU sEuuveRasaulall ANS19AINBUEINSU SEUUNITAN
LAVAINUY F N S LaVAINUY F N S
01 01
02 02
03 03
04 04
05 05
06 06
o7
08
09
10

WugIUAeItUANNABING

21




AanssuAudanIsuasionaislnsinisvensiuas E

LLAUUSHISNISEDU

UNY 2 AMURNYLAZUNUINVBRN AU e/

Y

Wilduladaude
L‘Iﬁlam

1. AMURUYYDS Stakeholders

2. MSIATIH Stakeholders

3. WUIIBlUNITIATI¥I Stakeholders

4. unungaLAg (Use case diagram)

HAEWSNISITEUIINEUNTEY

)

JUDBUIUAUNNEUBY Stakeholder 1o

1 i3
2. fseuaiueuiangg ves Stakeholder 16
3. fisunszrtnfmnuddguesunumiasninfives Stakeholder #OIAINTTUANIUABINAT
5]
ad
I9N13d9U
1. U35

2. gnfeYgd

3. fAnsiueduNeLanIAUARLIU
donnsaau

1. uuAdInauaue

2. szuudaniife

3. @NANSUIENRUNTEDY
n1353ALazn1sUTsUNE

1. pzuuumMsnduEey
AZLUUNTNAFDULDY

ATLUUNITADUNANAA

Sl

AZLUUNITNU-FBDU
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UNil 2 AUVINgLaTUNUMVaLEilauselevil/Hi

dauladaude

Hiduladiude (Stakeholders) \unguauniesiansninasonszuiun1snaugeniwIsiay

AL TvelATINTg Jellauddgfnedianuaulawaziviloegedinds wsldnisiaunulag
nswangendisiiuliegefivse@nsnan Tuunilagnanifs amnunuieues Stakeholders

N153LA3189 Stakeholders N1s3nn1sUgymavassalunislaunvetssnniug nsdujduiusiu

Stakeholders WaLUNUINLAZNTNTAVDY Stakeholders #BIAINTTUANUABINTG

2.1 AURUYUBY Stakeholders

Wldauladiuide (Stakeholders) nunefianu (nauaw) g UNIai 3 ovansuiIsa uq
sz deuISUUR nrunesina MNeves T8nswa wseldns visdnanseny lunisivug
ANNABINTT (W3 mumsanseoneda)

crm— E\\(? £
L AR
A

Software quality
assurance

-
aARg pn
End user

Legacy systems Sta ke h O ld ers

Operator Customer CEO

= A 1 VANl =
e (Nidrulagdrude)
=R Y e.
Policies/Regulations “;.
WCEON
m(? 2 g Supplier CEO
= )
Sysadmin Developer Elon Musk

Al 2.1 gldaulddude (Stakeholders)

i 2-1 glldruledude (Stakeholders) a1aluguimsseaugs (CEO) Hlynuszuy
(End user) {18318y (Technician) WnRaIL1TEUU (Developer) Hauaseuu (Sysadmin) ulguie/
YOMNUARIGY (Policies/Regulations) SeUULANNTBITE UL T L1AUTNN50Y (Legacy systems)

nsUsEiuAuAInTeniLIg (Software quality assurance) 38 aLiiunis (Operator)
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2.2 N159A5129 Stakeholders

M33ATIEN Stakeholders \Hudunaudfglunszuiunisiiawgendnas iWun1ssiusuveya
wagyheunlafeiunquitdnlddiudslulasens fivvesmanislukaznisuenasens 4y
nlamnudesn1svesiielves Anusan waraumanisietainaselasinis luduneuil auseq

SPURNEITDINAARY TIRIANUEAYRAZHANTENUTBININYIFBLATINGG NTADANTUALEI AN

'
o w A

wilasawuiy Stakeholders Wudddy welinauailadnsmaaimugenduasiinsaiuany

AOINITUDININY

s

nsimunidduldduds (Stakeholder mapping) Wudumeuiieniun1ssey A58 uaz

[

AvInny Stakeholders Mngvadtulasenstiug iWewlannuddgvesiiduladudowaydd

' ¥
= o v w =

Hdruled1udefan159NwaNARITNATFINAIUT NTEUIUNITRAIUITOFS19NITATENTNDIAIY

e eXe

[

ABINITHAZAIIUAINNTIVBY Stakeholders waazngu W elvlin1sdoa1skazN1sVUs WAL

[

Uszansamanntuluvaziimuigeninis uonainid n159an13 Stakeholder mapping geaael

anansauTulTsanufeInIsiarnseuNUliInsau iU NiinadelasnTs

© A
-%" 2. Keep satisfied 1. Manage closely
Potentially influential group but with These are the most important group of
little interest in the business. It may stakeholders and therefore the business
therefore be beneficial to consult with should seek to involve them in decision
them to try and increase the level of making.
. interest.
]
5 < >
[a .
4. Monitor 3. Keep informed
Neither powerful or with a high level These are likely to be secondary stakeholders who
of interest it is therefore only have a high level of interest e.g. the community
necessary to make a minimum but little power. Involving these stakeholders and
amount of effort with this group. keeping them up to date with developments can
g help build good relations.
| A 4
Low Level of Interest High

i 2.2 Stakeholder mapping Tnely Mendelow's Matrix

Mendelow's Matrix \Jupsesdonisgsnafilelunsiiasiziiuaziin Stakeholder mapping lag

Tiarudrdgyduszauvasdninaniasruiadadula (Power) wazszauadnuaulalufanisvas
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29ANIUIHAUAYIVDINUTEUU (Level of Interest) LuiAANENYBY Mendelow's Matrix fife
MsfruANEAYUe Stakeholders Inausnidudngumdn el
1. Manage closely: High Power, High Interest (angwags, aaueulags)

nquiiiidnsnaun wasdanuaulaadunavedasinig Jsdududesaduanuiimelauas

Sudetunquillunisdadulalunisisuay nanaldinaulunquiidunsnisiunadadula

Y

' ' '
a A o v w 1 o

wazidud A svostulanimsniossuuiimdatwuiey vioonagnituunidu Primary
stakeholders

2. Keep satisfied: High Power, Low Interest (8nawags, anuaulasi)
nauiliiEvEwann ulieuaulas insrzatuaunsauinwymeideatuisingg ely
Usgnounsndula namAeaulunguiidudisiuadadula udldldiduddifsavesty
TnssnsuFeszuuiimdsimueginenss Sufissuavedinwmierilifanelafivasiiu

3. Keep informed: Low Power, High Interest (Bn3wann, auaulag)
nauilfiamaulage uiidviwados dndufujoiauniedliveduiyyivniedy
yaprameuen Snlifidwadnaula uidndausiAevestulassnmaviessuuiimdaiamn
i/i'%amﬁ]gﬂﬁmumﬂu Secondary stakeholders

4. Monitor: Low Power, Low Interest (3n3wasmn, anuaulasi)

£

nauiliidnsnatesuarlifiniuauly dulvglddedvimnuaulaunnin

A UINDNANAUYSH
A BURAPHA UNIVERSITY

A

High

2. Keep satisfied 1. Manage closely

.D.B |.C

Add O @120

M A
e o B3
¢ Stakeholders:

A. President

Power
\

.F .E
4. Monitor 3. Keep informed

.G

Low Level of Interest High

Dean
Vice Dean for Academic

Academic Staff (Instructor)

Low

Support Staff

Learner (Student)

6 m m o N ®

Parent

i 2.3 Stakeholder mapping Y8935UU E-registrar System, Burapha University (www.reg.buu.ac.th)

AT 2.3 wanafaeg19n159M Stakeholder mapping S¥UU E-registrar (www.reg.buu.ac.th)

Tngdedduladiudonguil 1 (Manage closely) laun soeanuAd18391n15 (Vice Dean for
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Academic) ﬂiﬂ;mﬁ 2 (Keep satisfied) 1¢un AUR (Dean) waze19158 (Academic Staff) ﬂq':uﬁ 3
(Keep informed) léun 19119l (Support Staff) wazildn (Student) LLazﬂa“'mﬁ' 4 (Monitor) A®
Qjﬂﬂﬂiaﬂ (Parent)

A1531A5189 Stakeholders eanaudauduazanunloaianaialulasins uazyieliis
anunsaiunnufesTesruUiTRuLandulUmueadosnsvesidulfamds duly
N153LAT1¥YINTeTEY (Identify) Stakeholders ¥@4 System-to-be sgagaﬁmﬁ’mwiaz Stakeholder

Sududosgninneilulsdusiolul uasuandlumnd 2.1
® Fhumisnuves Stakeholders Tuasans
®  UnuMLare u1alunsinaulaves System-to-be
L4 smﬁ’waammLs'?j'msmzysuaa%aaﬂaﬁﬁm%aaﬁu System-to-be (Domain expertise)
o sysiv/anuan/anuldla (Exposure) Tunssuidaym
o msildvisnasensvensuseuulny (Influence)

o nsilvana/deuzuauu aznsiinausylevilviugeu (Conflict of interest)

151971 2.1 Stakeholders Register

] Impact/Influence
o || Name Posttion Contract Major Power || Level of Role(s) in
Information Requirements (1-5) Interest Project
(1-5)
T A cT1O 088-888xxx, Students will be able to 5 1 Product
A@email.com enroll to undergraduate Owner
courses
7 B End user 099-99xxx, Register student and enrol 2 5 Product
B@emnail.com courses pages of the system Owner
will load within 5 seconds

#1397 2.1 uARdN 3 Stakeholders Register Ingsey/ammgiTouvoyanieg vasiiamls
daudeldun 99%a (D) Fo-ana (Name) dumislussans (Position) ¥89M19n15AAse (Contract
Information) ANUABINITUEN (Major Requirements) S¥AUYBI8NENANI 88 1U1RAAULD (Power)
seiuamualaluianisvesesansvdeiinnanievesiuszun (Level of Interest) uazu3uimuos

druladnudelulasenis (Roles) in Project) Inguansvayasiiagdlunisnen 2.2
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151971 2.2 Stakeholders Register Ya4353UU E-registrar System, Burapha University (www.reg.buu.ac.th)

Impact/Influence
. Contract Major Power Level of Role(s) in
ID Name Position .
Information Requirements (1-5) Interest Project
(1-5)

Apisit Instructor 088902xxxx 1. xoxx (25/01) 3 3 Steering
Saengsai apisit.sa@buu.ac.th 2. xxxx (25/01) Committee
Robert Dean 083506xxxx 1. xxxx (22/02) 5 1 Customer
Abraham Robert.sa@buu.ac.th 2. xxxx (25/04) PM
Mike Support 087707>00¢x 1. xxxx (25/01) 2 5 Steering
Murphy 11 staff Mike.sa@buu.ac.th 2. 30 (25/01) Committee

2.3 U125 UNI5IATILH Stakeholders

MIIATIEN Stakeholder § 2 Tumaumang loun MsivungsURATeUNANKAZ I BNa LU

MAe1v09du9 (Identify and follow leads) wagn1sinuaunuINaAgLazassERaulaaIL

LAEUDINUUNUINIILEY (Identify the key roles and interactions between them) Lieu1AL

ABINNT/VBULUNVBITEUY havUselang Ly (Actors) MABIes Aawnadlunini 2.4

Main stakeholders

__________

1.2
|dentify

)

)

Another set of

stakeholders

|
|
: System |
1.1 I I
|dentify i : :
I 000 :
RE | |
| |
2.1 | |
Identif |

g | Actor(s) :
I |
23 24 |
2.2 Role Role | — Idelhtify Assign to :
Assign to i
g R #1 #2 | I
> : !
|

| a—
Role Role ‘ I \: :
#3 #n : |
: Scope :
|

AN 2.4 KuITNIYIUNI5IAIIZH Stakeholder
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2.3.1 NMsnvuAgSuRavaunanLasvenenaludeiing1vasdus (Identify and follow leads)

'
=

[~ a
LWUNSEUIUNITNY

[y

nnUsvasalunissudilanduawesviediddny (Main stakeholders)
TudlomilRevesiuszuuiimdsiaunag (System-to-be) luusazisyn nszurunsiviliannsn
Rnnuarazauansangidunumadmanilfunniian laevluinGusudonsussgunguen
fianainfiannuiees udrveonaludeiiduldamAendudug (Another set of stakeholders)
Tnonisonueau (unsdvesngudnenalanisseauaudaiiu) e laveyaidowiu uazadns

v 1

ANUIANTRINTTIH B uTEnI U muIwasna L Ly svuundnIed N dnansenudasyuulniil
Taslunsguiun1sUseyuis U UL 03A UNIE WNUNT B SUHAYBUNAN (Main stakeholder/
Representative) d1suusaiinve lnglvynadaiuwarnisatugis welinuiaundulaiinguauls

o

Wenvastuszuulndludile waglasiludsuiinveundn naansuanilaannisuseyuilifesiede
<

vaayanandalulunisindeuazaudaaiululdassuninevesiunsiaunszuulng (System-

to-be)

2.3.2 nMsnvuaunumadguasasvingiidiulddiuiinedvasivunuimiug

(Identify the key roles and interactions between them)

a

\Hunsszyunummdniiavina/srunadndulalulasimsveniuag dadosimdsnii
sl surayaifieadugiie1mesmadn (Main stakeholders) 1uda Tnerivuansougasunuv
(Role) idndnyq voslasans orfieu fuims {iuRnweulasanis f¥ufinveuudazine uazgleay
Hudu ludupoudaly dudunisdanisusssadasiu (nitial workshop) Tnefinssndndidosfiansan
#o nsimuniifiRgvedasdusuansunumwila (Actor) Tussuulvel uazivsuiun (Scope) v
syuulnid idetaunauls Insesazlaianisesnuuuszuu (System design) LazN1T0ONLUY

NNAULUY (Prototype) unltalutunoutl witun1smmnauluses "Uaymusoiuvesssuy”
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2.4 wnunngdad (Use case diagram)

wHunmgamadunsesenaunsadnavedlyanulussuursiiunumeslstng (Actor) uag

v

anansalvnuilsndu/asuualatie (Function/Scope) Mesen1sdeas5e Mg Ly TULa UL

FEUU AILEASIUNINA 2.5

Actor

AT 2.5 WHUANEELAG

2.4.1 deyanualvaduNunINgELA

e Actor : liszyflvsensansfidunumluszuy eraduglyasen wieszuudug

® Use case : Wgyn15nseyivsemsviaufidAguesseuu wias Use Case msiltafiasuny

ANSNIZYNBUUEU NTETU WazdANUMLNe

v o

® Relationship : Tviteulas Actor fiu Use Case Ndusiusiu Inglasidunssainigonlesiu

2.4.2 ann1suNISA%MUATa Actor

[ 1Y
Y

®  AI5AIVINUU

L

wgALy (Noun) Tudnuwaizananugwid (Common Noun) Ly Wniseuy
wwhiiviesayn Wusiu Tneeranindesdefsrnuiuinveu
® Actor MTBENINNINUYNY NTOAUYIIGAYDIUNUNIN

e Actor o1ailusyuuniegunsalnieuenil

2.4.3 ann1sluNISAMUATYD Use case

[ 1Y
U ¥ 1% o

®  AISATRTITUAUMIBAINTEN (Verb) ¥ 209%ed #3913 T19vdu Winveyaane Wusu
® g Use case msdu n3vdu wazivnlala

®  PIAMNUATTEVDY Use case 57198 1w UCO1-999%0d / UCO2-@991915
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2.4.4 a"’nwmmmmwé’uﬁuéiwdwgama

1. anuduwuswuuAManeuzIan (Generalization) Actor @1unsadunenfnauTRnNUgI

(Inherit) 910 Actor 3us fannd 2.6

Customer

Online Walk-in

Customer Customer

2R 2.6 ANNFIRUSLUUANAN LI (Generalization)

2na i 2.6 Wil Online Customer uag Walk-in Customer &uvena1n Customer fatiu
4 Online Customer uag Walk-in Customer SsfiaTuaunnsawiioufuynusenisiu Customer
uazdsansnsafiruannsafiuiivesnuieslidnie
2. anmduWusuuUsI (Include) Tunsdifigainavilsdnudesendonisvinuvesgainay
wlvdnydnuaiasfugnasingaenanil (Base use case) lUSwgaanisrignizonily

(Include use case) MININA 2.7

<<Include>>

feowns ) ——--—---—- > ( d152m181915

Include use case

anA1 Base use case
U

AN 2.7 AUFUNUSWUUTIYN (Include)

NN 2.7 85U1e1H71 MNgNARBINTTALATUNNTTITEAI0MNT gndeeRiunTdIemIs

nauyNAS
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3. Anudunwusuuuvene (Extend) lunsalfigainaviainasdonsvirnumuunivesyainanis

lngiigaiaaiun Extend (Extension use case) Huagilnalinisaiiiuanuvesgaaauni

(Base use case) 7ign Extend Huaggnssuniu visedn1siasuwdaslu danini 2.8

anA1
Y

7 a ¥ a a
7 ( vinvayaiiagonde
-

INSUSEIR | €7
daufn <5
Xt
- 8’70’_3 — -
S~ ~ meagamsﬂnm
Base use case Extension use case

AN 2.8 AMUFUWUSHUUVEY (Extend)

INNNA 2.8 gnAnansadanisuseiidiuiivesnuiedld waraunsaiiuveyanie e wu

Yoyaiege1dy uazveyan1sfny lnegnatlidndudesimnegandeuiu gnatauisaidonineg

\inveyaieye1fe ¥3aveyanIANYINEUNAIMINANNABINITYRIGNAT WalllevinAanssulafianssy

nilawal (Wuveyaniogede ns

4NN

aLlurayan1sAN®) eRNNI5IAINTINIANITUSEIRA AT

2.4.5 RANNITIAT zﬁizUUﬁﬁﬂgﬁLﬂﬁ

neusuaialouLHUNNYARE Aoinazit 3 velineu Weluludeasisdu taun

1. What : elsAeaufinesin wiea1ninazaewi
2. Who : lasvisefladudnszsin ieives viseldwlddudeivnumaniu

3. Why : imszminladeraanseyinanumantiy

v v

Wlaanunsneduienia 3 veviewulana Jasutuneulunisdnviurunmgamasolul

Step 1 : 1 Use case Wag Actor U845sUU
Step 2 : @a1UN15al31a84 (Scenario) Noaindulaluszuu

Step 3 : LWBULNUNNYELAG
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A79E19N133ATILLALAT : N150BURUHIUE ATM
fanugenting ATM lwngdiadossuting windaslaanuldfanguiies Mainn menu nlaan

1afld ATM 2zgnudesfu (Reject) aanun mintaslalddlosmudosldsiavaya PIN (3fanu)
fameidouly vimniu dedludesnsneuiu fludessysnuiuiidesnsnoudu winfiGuly
Sodunniwieniduduiiglossy dlvanmsmiiiusenainiaios ATM 16 Tnsuansnisiinae
Scenario fan il 2.9
1. What : avanaeuiing ATM / amaaeusviagloau / neuiu / asaasuseniululiyd
2. Who : % (gnA)
3. Why : tieffleauasnnaeuiulfesiegnies
Step 1 : %1 Use case lag Actor U8455UU

Use case : nauidu / as1aaeutng ATM / asadeusadlsnuy / asnaeusendulutyd

Actor : %
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Step 2 : @a1UN15a131a84 (Scenario) Nvaindulaluszuu

Scenario #1 Scenario #2

Unsanusaloanldl szuvazuans Unside ¢ ATM agfiudng
wi1aeliild PIN

Scenario #3 Scenario #4

dlvld PIN Mavamzideuld Alyszydnautuidesnisaeu

ATM 2zas19gaukunelineunsely

ann https://www.freepik.com/free-photo/hand-inserting-atm-card-into-bank-machine-withdraw-money-businessman-men-hand-puts-credit-card-into-

atm_1190147 htm#query=ATM&position=19&from_view=search&track=sph, i’uﬁﬁw;u 20 nIngAY 2566.

an https://www.freepik.com/free-photo/businessman-looking-credit-card-stress_1027037,, Tunaunu 20 NIngIAN 2566.

AW 2.9 Scenario s¥UU ATM
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Step 3 : LWBULNUNNYELAG

f5IFIY
7 3 o
P Uns ATM
LL\Q e
a ” -
0DUNU <
S so TTe== > <<Extend>> ATIVEHDU
anA" SO f97369U User) <= == — - - o ¥
v <, SV YU
N v
\\@44

N3350V

=

gannululnd

v

AW 2.10 Use cae : 53UU ATM

INAMTA 2.10 LanIN15. 78U Use case ¥0958UU ATM Lagdl 1 Actor A9 o by uaz
UsENaumE 5 use case bokn 1) ABUNRY 2) #579@0UURT ATM 2) A519@8U User 3) ASI19@0UsHa

ALy uay 4) nsrdeugeniuludd
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1ONE1591999

1. A. van Lamsweerde, "Requirements Engineering: From System Goals to UML Models to
Software Specifications (Chapter 2)", Wiley, 2009, ISBN 978-0-470-01270-3.

2. |. F. Alexander and R. Stevens, "Writing Better Requirements (Chapter 2)", Addison
Wesley, 2002, ISBN 0-321-13163-0.

3. G. Kotonya and I. Sommerville, "Requirements Engineering: Processes and Techniques

(Chapter 1 & 2)", John Wiley & Sons, 1997, ISBN 0-471-97208-8.
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wuUrniin
il 1
Tand : Tifidndnvin Stakeholder mapping $1uau 1 A Inglvddaden syuu/gennuwas/
les/inud vdesun an 1 svuu ditelalunisinsest Stakeholder mapping wardariasns

Stakeholders Register 41121 1 #1574 IidenAassiu n1w Stakeholder mapping

ToLin) s18azLYn

SEUU/BONALIS/

Vulas/inud

N159LAS129 Stakeholder mapping

A
<
.20
T
g
3 <€ >
a
2
S)
—
v
Low Level of Interest High
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JAanssuaIrudainisuazionarsinsinisvensiuas E

ID Name

Position

Contract

Information

Impact/Influence

Major

Requirements

Power

(1-5)

Level of Interest

(1-5)

Role(s) in

Project
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YN 2

Tand : ifiEndnria Use case Suau 1 nw InglvildninsnevissuuaesiosUssyuvesdtinveayn avningndeysn (BUU LIBRARY Meeting

Room Booking System) : http://www.lib.buu.ac.th/roombooking/day.php?year=2023&month=09&day=25&area=8&ocom=18

BUU LIBRARY Unknown user
. . 25/09/2023 [ Go
Meeting Room Booking System 280912023
Areas August 2023 September 2023 October 2023
Auddus u'mﬂmnm\'u (‘rll'llull“iuz) Sun Mon Tt:e W:d Tb;u F‘ri Ssat Sun Mon Tue Wed Thu F1ri Szal S:‘n M:n Tt;e Wfd Tr;u Fsri S7al
Auidu 4vasdnmingu (Funquasud) 6 7 8 9 10 1 12 3 4 5 6 7 8 9 8 9 10 1 12 13 14
Audidu 5 vaednuingu (Funquasud) 13 14 15 16 17 18 19 10 1 12 13 14 15 16 15 16 17 18 19 20 21
Fui s tawrsorennd (funqued JEEEECS pALdE s 2540008
Wufi9u 6 Wos 604 Smart Board (8-10 nu)(i‘unmua{us) ' ’
Wuvi 9 u 6 LIBRA OKE | (3-5au ) (Yunqyuas ué)
Wudi 9 u 6 MINI THEATER (10-30 Au )(3un qyuas u)
Wud 9 u 6 wasdnming uladidids(3-5au)STV (Netflix)
Wuvi e u 6 Live for Life(3-5Au) (Mini Studio 13 uildn)
Monday 25 September 2023
<< Go To Day Before Go To Today Go To Day After >>
Wy 604 (Smart Board) (8)
09:30}
10:00}
10:30}
11:00}
HEY
12:30}
ool
i o
16:00}
16:30]
18:00
18:30}
<< Go To Day Before Go To Today Go To Day After >>
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Use case : BUU LIBRARY Meeting Room Booking System

What

Who

Step 1 : %1 Use case hay Actor 989353UU
Use case :

Actor :

Step 2 : @nuA5aITNaes (Scenario) Ne1aiindulalusyuu (e8191ae 5 Scenario)

Scenario 1 :
Scenario 2 :
Scenario 3 :
Scenario 4 :

Scenario 5:
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Step 3 : WHULHUNNEYALAG

AMIIELarUNUIMYesETlaUselenl/illduladiudy

40




AanssuAudanIsuasionaislnsinisvensiuas E

LLAUUSHISNISEDU

UNN 3 NSEUIUNITIAINTTUAITNADINNSG

Wann

1. ATEUIUATWAUIAINADINIT (Requirements Development)

2. ATTUIUNITIANITAILUABINTS (Requirements Management)

HAEWSNISITEUIINBUNTEY

1.
2.

A5n15dau
1. Us5919
2. gneIvYIs

3. faAnseAUNuLanIANLARLIIU
ﬁanﬂﬁaau

1. wiluAdIviadiaue

2. szuuLaRlAY

3. LPNENTANEDY
N13ALALNITUTLLIUNE

1. AYLUUNTTUS Y
AZLUUNITNAAD UL DY

ATLUUNITADUNANAA

Sl

AZLLUUNITANU-FBDU

SUUBTUNYNTLUIUNITIFINTTUAUADINT LS

AMIINBLarUNUIMYesETlaUselenl/illduladudy
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UNA 3 NSTUIUNISIAINTSUAIIUADINTSG

Tuuniazthiauonssuiumsvsenanssusneg Mnewesiunsiimnssuanudenis lne
fhdudunnmsaumnuazielalym sndudmueeudosnsfiavunladam (Requirement)
wazmsnsaeusnasaiteliulaleudosnisinan senrdesiumsunledgmmield wie
frrweuavidoli videfanudululdvielsl nanenfisududesdinisasroseatugiianlddou
de Wasmnuismudosniserasudunisidenn wiededlansnenssiuumniuninfilasinis

ANAUR

N35UIUNITN 1: NSWRIUIAINUFBNNIS (Requirements Development)

Una 4 NN 5

m"lm’ﬁ'ﬂﬂwuauwumu,a:miﬂﬁmm"mﬁaﬁmi > n1sUstidiuAINFBINNg L
:r"> (Requirements elicitation) (Requirements evaluation) i
E ‘U‘Vlﬁl 7 ‘U'V]ﬁI 6 i
i N1SATIAEHDUAINUADINAG N SEiENEN TR MUAN TRRMUTTONA LS i
- [Requirements validation) [ [Requirements documentation) -

N3=UIUNITA 2 : NIFIFNIIAIUEDINTS (Requirements Management) . ‘
‘U‘VI‘17]I 8

N199ANITAITUABINTT

[Requirements Management)

AT 3.1 NSEUIUNISIAINTTUAIIUABING

3.1 NSTUIUNSHAIUIAIUABINTS (Requirements Development)

NN 3.1 ﬂ’1iﬁWU’]ﬂ’J’]ﬂJ(;llaﬂﬂ’]iL‘ﬁﬂﬂi%‘U’J‘Uﬂ’ﬁLLiﬂ“U@\‘iﬂi%‘U’JUﬂ'ﬁaﬁ’Jﬂiiﬂﬂ’nﬂ\léljaﬂﬂ’]ﬁ

TngUseNaUMeRanNISUNaNINUIU 4 NANSTU LRellsuaLdunnal
3.1.1 anuwnlaluvaunuazn1sananu@eenis (Requirements elicitation)

N1981AAIINAB4N15 Laen1saeunIuns alau1veInIudeIn1sa g Tduldaiude
(Stakeholders) Gﬁﬂmmﬁﬂmﬂmsﬂswu UN111INLBNATITNITVINNU NTEITI/ABUNIN NTAT
funuy viedunnanmevhauei vieluuaddudoutonadendn msnunuanudesnis Fact
Finding) TnseaziBunazgninausluundi 4 aruanlaluveuinauaznisadaaudasnis

(Requirements elicitation) UasMilsdoLaUY
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3.1.2 M5UsZIEUANABINS (Requirements evaluation)

Junsdwmaeiuasnisanawmsenivesfsiuiu seninafiuiauiseuus AU Stakeholders
Tudunaull azlonadnSIIuwnveInNURDINITNRAMUTAUATIAY USaWUsaUTINTY Tngs1eazden

azanuEusluuni 5 n1sUszfiuaN@eenis (Requirements evaluation) voantsdelauil

Y

3.1.3 MSINYILBNEITVBARUANITHAUITENALIS (Requirements documentation)

Jutumeulunslsuneandeaanussanisiuguwuuienais (Requirement specification)
p1adun1sussenegau Usenoud Ul g UL UATWLUUI 18890199 N91sdesdnelanseiu ag
sgaztdunvzgnuiausluunil 6 InYLENAITVAINUANITHMUIYINAWIS (Requirements

documentation) VB9 EDLANT
3.1.4 NSASAEDUANNABINTS (Requirements validation)

JunismsavaeunnudensluFeininugndes Anuadale wagAuATUEIL Mnligndes
Taulunisusulsaazasiaaeulnddnass lngseazidenvzgninausluuni 7 n1snsiageu

AuEa9n"3 (Requirements validation) vesmidsdetdui
3.2 N3TUIUNITIANTITAUADING (Requirements Management)

INNINT 3.1 NANAINARUIAUADINITUE FIADIUTMNTTANTITAURBINITINAINNABY
warutagtuediane Wutwreulufinmumnusisinisnaenssesia1vedlasinis Wensivdaeuing
N37UAINANNRBINIIVIBLY warUssliunadnslanssiuanuseIni el lneseazidenay

gninaualuuni 8 N1353AN13AANNABINTS (Requirements Management) Yasniisdaiaul
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1ONE1591999

1. A. Lamsweerde, "Requirements Engineering from System Goals to UML Models to
Software Specifications (Chapter 1)", Wiley, 2009, ISBN 978-0-470-01270-3.

2. B. Berenbach, J. Kazmeier, D. J. Paulish, and A. Rudorfer, "Software & Systems
Requirements Engineering in Practice (Chapter 1)", McGrawHill, 2009, ISBN 978-0-07-
160547-2.

3. G. Kotonya and I. Sommerville, "Requirements Engineering: Processes and Techniques
(Chapter 2)", John Wiley & Sons, 1997, ISBN 0-471-97208-8.

4. 1. F. Alexander and R. Stevens, "Writing Better Requirements (Chapter 1)", Addison
Wesley, 2002, ISBN 0-321-13163-0.

5. T.T. Barker, "Writing Software Documentation: A Task-Oriented Approach", Longman,
2002, ISBN 0-321-10328-9.
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IAaInssuAINdInIsuaziona1sln N TvansLas E
=1 Y]
RUUNNYA

1. Wildalyausluund 3 ns8UIuMTIAINTIHATINABINTT TINTEUIUMSHAILIAINABINTT
(Requirements Development) kagnTEUIUNITTANITAIIUA BIN1T (Requirements

Management) JiA31¢1317anssuladAud1Agysan1svinIAINTINAINABINITIINTER
wmssgla

2. warlufanssuladmnudndudesfaneusyaruaudulddiuladiude (Stakeholders)

UIUNINTER INT1zmala
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49U 2 AISWRILIAIUABDINIS

(Requirements Development)
HaAWSN15sEUSvasdIull
it 4 A leluvaulaLaznsERAAMNEBsNNS (Requirements elicitation)

JuaaulunsviaNnulaluraulawarNISENAAIUABINS

Uszinutlymvesnsannnanufenis

® VATNANTANAAINADINISLUY Artifact-drive

watlannsainluyuueves Stakeholder-driven

®  NITTIUTIAIIUABINITAIINLUAIDUS

UNil 5 NMsUsEEUANNARINTS (Requirements evaluation)
o  UsznneInnU lla@enAae W/ AnwLdaiuua9AINLABINNT
o nsiansAulilaenmaeINy/TARIiuYIANUABINTS

®  NTINAIRUAIINEIAYAINADINT (Requirements prioritization)

unil 6 MssavinenansvarviunNMsRaILIReNALd (Requirements documentation)
o AvuFpIMTIERULLY (User requirements)
®  AUABINITITAUTZUU (System requirements)
° @mﬂWWLLaz%aUﬂWi'aﬂﬁﬂ’JiﬁaﬂL§ISQIUﬂW§5®ﬁWLaﬂmiﬂ’mmﬁaﬂmi

®  (1919NNSYIUVDANNUAAINUADINTITATULTDNALIS

UNI 7 NSASIEDUAMUABINS (Requirements validation)
®  NUNIUAINUADINIT
®  AUNTINVDIIUNUNIU

®  F1YNITNUNIU
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LLAUUSHISNISEDU

UNM 4 AU 1 TUVBULUALLASNISANAAINADINS

y
ann
1. dumeulunmsimnuwilalureuwnuasmsafnaudosnis
2. Ussiulamaesn1sainAanufenis
3. wAlANSENAANUABINISWUY Artifact-drive
4. wallannsaialuyaueswes Stakeholder-driven
5

N1TIUTIANIUADINITAIINLAEID U

HAWSNISITEUIINBUNTEY

= %4

1. QAnIAMUTLAZ R I TR URIALAENNSENARINUABINTT

2. fandlanusuazivlanisussiliuanudesnis
ad
I9N13d9U

1. U35

2. enfegvsyuu Inglansddegsszuunlunidn
3. fAnTIueAUTEwARIANUARLIAY

o

gan13sauU
1. wluAIVaLLEUD
2. SYUUNARALLAY LYU ABUNILADS LATDAUFLY LATBIRNYNIN
3. @na1sUsENBUA@DU

N152ALLazN1sUTSLIUNE

1. AYLUUNTTUS Y
2. ALLUULUUENIR

3. AZLUUNITRAUIIEUDIUES

ASYUIUANTIAINTTUAINADINT a7
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UM 4 A1 1 luvauRALazN1SENAAIINABDINIS

“gaunenignvesn1sHALITTUUSISaUIMARD N1sanaulaTiaraiszuverls”
Dr. Fredrick P. Brooks, Jr

N15aNnAINABINTS (Elicitation) Wunszuaunmslunisaumdynn Iasiesd wila wagiun

[

seyupnudesnisnevaussian1sinuvesssuy wisesanineldvedninniey nalianisaring

9

anevin wardauifimsmrunanedosieluil
4.1 UMUUNITNIAMU IR IUVDULIALAZATITENAAITUADINS

nsafin (Elicitation) Sndudesiiufduiusuionsuszaunuiu Stakeholders iilos2usan
(Capture) T ay1/A31ud 09015 N1534A5189 (Analysis) v un1snd unsesaudesnisves
Stakeholders tiaifuvarmuavesworlfuasegnaduniens (Specification) Ussneusie 4 duneu
A3 dastaldil

1. N1332UTINAMUABINTGIINAU (Collaborative requirements gathering)

o JalvlinsUsyunaniaiaminsnuden1suay Stakeholders

v

o fvatwmuanisussruine AmiunaeTeuiaansiul e

. ﬁmumwszmiﬂizﬁquﬁ%’mmuﬁﬁﬂﬁmsﬂswuﬁuLflumqmi LLazmaUﬂ@mUizLﬁuLﬁamﬁ
ﬁwé’zyﬁgwm

o manwiifiansoegiuiuld ussnuvmdliudlaivifiiimnssmeniduaiuay
Stakeholders p/lv/SunsuvoyayaiReIiu

o Usesrumsdseyu (Facilitator) enaasdugnen dnamn vieyananisuen msawilfid
arudludsdniiosrhnsatinaudomnis Wofemudonisfiuriads

o fnsimunedesilefiaglalunisusen 01afinsly Mind map nszauliin TUsiaames

Work sheet titasiusudgnisnge
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Home Renovation Budgeting Worksheet

Pome rerovaton 1nanoes, monior cos', 3nd pian 3hesd

Stop 1: Ssta mit to your budget. How Lch do You art 1 9end an 31 Your 1enCKaTaNST

stap2. proj s ther tunget?

1 ex) NewsSiang stac0 57500 sa.500

= o ' A e o v
AN 4.1 ﬁl')ElEﬂ\?Lﬂ59\111Eﬂuﬂ']ii')ui']&lﬂﬂﬂﬂ')'lllﬁa\ﬂﬂqi

NN 4.1 LaAIAI9819AT 0988 lUN1TTIUTINANAAIINABINTT LU Work sheet, Flip

board llag Electronic board

2. N5IATIENANABINITEE1HIARINTIN (Quality Function Deployment)

Quality Function Deployment (QFD) {uwafianisdanisaani fihanudesnisvesgnanun
ylidureimunssazdeavesseniuad (Specification) Tnafigaysmuneifieadnsanufionsla
Trifugna annszurumsmadmnssugeduafifieliussgidine mnftu RE annsniinsie
ATUKDINIT9IN Stakeholders I¢iAnudasnmstudunudesnsdssamlv agilsl Software
specification fiAuanysal deennusiamsvesgnan uvadu 3 Yssunnded

2.1 Aufasn15UnA (Normal requirements)

Normal requirements nnedsingusyasa uazidmneiignszylilusensinaf viessuu Tasay
Aedulussninaiifinsussguifu Stakeholders wornunmariaganunsaasrsnufianslalsun
Stakeholders

2.2. ANudBINSTiAands (Expected requirements)

Expected requirements #31874A211# 041157 Stakeholders o1alalldszyliogdalau o1
i arwazmnlumsiduiusvosyudiuiieies anuazanlunisiakeondnd Wudu

2.3 Audeensfiuniie (Exciting requirements)

Exciting requirements @ ® ﬂqma’”ﬂwmsﬁ'Lﬁum'wmmmwi’waq Stakeholders 817 L1
ganfufdmivandnlny viewiuidaiiumfeutunaudnvaziinigiu Ifun mirseduda

YaAUNNLELS (Visual voice mail)
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3, M33ATi Scenario MAEIT84

Scenarios U19AS1919138n91 Use case Ao nsuesszuuliidunm fuansdenssuiunsineu
Y9955 UU LH0991NA95IUTINAMNABINITUSTLAN Functional system ﬁ?ul,'%'mﬁugmﬁui'mnﬂ%u
win1sidewwani luvindnAanssuniadeldiunlanisienuiududessnn dafudniaun uas
flanuisadrsynvesaniunisaiiuin (Set of scenarios) teflagszyievosmslsuasszuul

wAlaeunIu

ATM System

¥ <

Operatol

g

Customer

Bank

27 4.2 A19819 Usage scenario : Use case

UNAINTA 4.2 Use case 9185 U188958UU ATM System waasliiiufian1svineudusening
Operator Customer wag Bank Minsgyiiuszuy vilvilinwmnnisel fie Scenario MiigIvas

4. msataielRldunFeuausngg (Elicitation work products)

lun1sainAuden1saeyilile Work product #3edususneg Agniaunuun denvegly
sUkuUviatnvane 1wy nseaulin nsga1wdudin Nseay Post-it 138 Prototype 8819318 1ag
AudeInsmsasudnilululed wieaunsovild Jsastuegivrunnvasssuuiiagimu anfivu

A1UABINITVDIRNAIAITOY IUVDULAAYBITEUY UT0YONAKIT S18N1TVOIQNAT K by LAy

Y Y

Stakeholders Nildusaulun1sainaufean1s kagAuwuy (Prototype) 3xQARRIUILNBAMUA

¥
=

AudeInsiRdstu 1Oudu Fsluusiaz Work product azgnasianiu Ineynaunddiusaulunis

ANPAUADINIS
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4.2 Usziutymvasnsanaaudasnis

Usziulgmveamsanaanudesnisdndugiinduldainvaisans Jusgivaounisaivay

Y

Jaduaneq lnedussnulammang dwmeluile
4.2.1 aundanuiliisanaiunsainaiudeinis (The missing ignoramus)

msafarmdssnnduyanafiduszaunsaluayldsunsilinousuaninadanisadiaai
Fosns uredslsfinuiiufiagianluataanudeanisenaassznaudendidussaunisaiuaylad
Usvaunsal egslsfinuaedosndfiaganrit “Aelmneanuiiesls” (What) / vhludonihvdos
uidfioarls' (Why) / “lasfiudSuiiaseundelidmfsines” (Who) / “dufiumadiola” (“When”) /

flduisivasiudndug wieldl (Where) wazdossniuniseials (How)
4.2.2 aily Stakeholder fiutta34 (The wrong stakeholder)

Stakeholders %158 Domain expert liia1agszuuianunvatatans wagluunasadiaiuse
n7uUlia1 Stakeholders A3 Requirements dutdumlaswnseld ns1usewwesszuunsel uagl

AnuiAnalafeiureunveeliwIsvTell
4.2.3 UnAwsziviauszaunisal (Untrained analysts)

tnwsgindvszaunisal vsedvinveniwinugsialueg1af (Business-savvy) agyinliaila
FTUUNINTY F98nILATIZRzi Nt LATINEIANT 1ATINIT Y30TIAINABINTT W liaIu15053
anudansesndulalunisundamls JaduFesioinuindmivauiludivszaunsainazienainu

Aeen1soananteyin
4.2.4 liszyszauadudiAyvasnudaenis (Not identifying requirements level)

AINUABINITAD LHIBIINTTTIVTINANIUABINTUINTY N15LalTEyYANUAIAYUDIAIINABINITIL
ilianudeansiianudureunIniy dand1Agyfe Weveyan Stakeholders lu1gnIuTIU A3

fpetuiinveaya waysyyseauAudAyveIveYa
4.2.5 m'iLLEJn{]mumaanmnﬂ'a'mﬁmmi (Problems separating context from requirements)

N350eedNABIN159n Stakeholders UAsIIATwEosiEINUINIEe Stakeholders yin

a A

Tuisesnlufivselovinseluifvrvesiuszuuiay Stakeholders 9199z duauszIleymnuas

ADIN1T
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4.2.6 AMaduAaIUN1INUTIVTINYBYA (Failure to collect enough information)

A8 UTZEL1IaIM 9117 PY04lATINTT 8nde1uYY MNDulATINISHAUNTZUUNISINS

v v a

UnUy¥e199siasgaunluyianisw3suiun® wazaunsanuivindnszissuulaiisamil

FlasmedUnwingy AsunluAs Arsenadnaluniswiny Wavune vsesasuaulunisadinau

fosnstunswioly Wesmniinanidrdamiviliaunsawmulalunnassidesnis
4.2.7 finsiasuulasanudesnisveaiuly (Requirements are too volatile)

Tsamsaulngjazdeainsdsuntamudents 1 wWesdud fe 3 wWesdudsaiou Tu
ANYINY YFDN1SANTINYRIANFDINS naalae Taud Tull 2008 way sesw Tul 1998 winAy
Fosnsinsasuulasegisnadi anufeansignszyliudusius envazliaansoviliussgua
disald Fedududossorunitseivresaudesnmsasiafiosas ilelildanudesnisiiugiuiiazgn

seylilusyuu wandlugun 4.3

Requirements volatility vs. time

N \
25 \
20

\ Formally Start Capturing
15

o \ Requirement
10

1 2 3 4 S 6 0 8 a 0 1M 12 13 14

Percent Requirement Changing

Month Since Inception of Requirements Gathering

and 4.3 nsinasilagunUasnau@daans

4.2.8 vaulunvasszuulignimunag1adaiay (System boundaries are not identified)

AYSINSHE1NVRULIRvRIssUUTRT AUTAL UL UeY WialunalmAnAug1wauluns

$1197U WAZNITNTLAYULAUVIUIAVDITLUU AU TUuvaULIRveIsEuUlLnSI N UTE NN

v [y

Aisuniugnen ibinuiesnunlinssiungnafesnis
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4.2.9 anuwlavesnnudesnisvenaulsislitaian (Understanding of product needs is

incomplete)

fn3iAT 19 SEUUAITADUANNYDYAIN Stakeholders \ABnfUTzUUTRDIY Mindediniy
wilaszuulaidaaunnme Welsimsuisnsihaufigndesesssuud Stakeholders Fasnisesinlyi
Huliiiesesiszuy aeuniuveyaiiiorissfnreuaneudoinisvoswenduisliuauas wavaih
FULUU (Prototyping) vt 88 185188z snvasszuvlunmalevesiniasiesdszuuls

Stakeholders ¥1NN1501599@U

YoAsA e luNssTYTURAILABINSTRIsT UL Taell [Wudsiignandenisuazindusies

Y

vl annsaassduld (hewealulad van wasaulssanund) wield anunsoesunenaantives

'
a v 6 a

nanfaifeniaueliviold wazaunsananslignaniuimszimsladsaunisdetudeduaitiy

4.2.10 dluwrladnpeununasaiunsavinlinnagns (User misunderstand what computers

can do)

dlutunladngenduisarnisainaulannegie Ingluddnadavesau §suuigesis
walulagdilinianluis Fanalulaguisedee1vsdiegludunauveniside wazdsliauise
wnnlylaas
4.2.11 FAINTAMUADINITAITVIA518a21D9AVD99I1UBE19689UT (The requirements

engineer has deep domain

UNIATIENAISANYIVOYaVRITEUU LieanseerlIalun15aeansiu Stakeholders Nd13Ae
a1unsavnanunlassuuleeg1ensy wilasvasdunilan1veeseuug19dnas wolvluduneou

AN59BNLUY TUADUNITHAUILALIAZDUTTUU

4.2.12 Stakeholders in1slanwiniamaiiafidnaiu (Stakeholders speak different natural

and technical languages)

Stakeholders 1n31nan U NI oaE1gUTKANAAY RzTuMsHeasiusEnINNNsUTE YL

U e lilAY1lansa LW leenn TnIATIERTEUUILARIDIUILAUALAIN wazyinlinIg

Y

Uszganduluegnesuiu ieflazanunsaiuveyaniudesnshilduinian wazdniesisissuy

[

efpaveyamatuNIATIEY LavihauswnAnvanvesszuulugduuuivgiliglueilaliane

LU WU (Diagram) LazA1319 (Table) [OFDNININTIUVDITZUU
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4.2.13 Stakeholders astapvayadidndry (Stakeholders omit important, Well-understood,

Tacit information)

Stakeholders %38 Domain expert 8133¢liildveyaueg1idnludosedurusivsu
wldluilon szAndnveyatuduveyaduiiugiu Jeenvlddnduseaeunitaus viliveyald
AsuduaNysal Megruvu “lunisnenludel sxdausiuainnisilely nuuihlvainsenzu

19a” Tupaunvmgly Wwu MIfenseng wazseusulnseunautilvamen 1Wudu
4.2.14 Stakeholders fyuuasnvaudsniu (Stakeholders have conflicting views)

n1sUsEYNNsanAALABINTTITARsinmatuayulviseataues LaNAUNTOIAUADINTT
\ile Stakeholders fyunasndaudaiu viliiinnsandes uaslinnudandndoawnlunuun danns
wnluAudaugasEnIng Stakeholders liasvinluraeAivseyu n3oaaunINvayaAIILABINTG

Wz lvldveyarnusieanfiazdununiu
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4.3 WMALANISENAAINNABINISHUY Artifact-drive

ieavayunsfiviauanudens fnadalunisadnainudosnisegnatsds lufidas
ondhethenslandnnis Artifact-drive 7 wiadla Tneflsieazidendai

1. Background study

2. Data collection

3. Questionnaires

4. Repertory grids & Card sorts for concept driven acquisition

5. Storyboards and scenarios for problem world exploration

6. Mockups and prototype for early feedback

7. Knowledge reuse

[

D UNYTIUALLBYANILNATANTTANAAIUADINISUUY Artifact-driven f4dl

4.3.1 Anwranveyaidudisleg (Background study)

v s

® Syndney1aniledn “Content analysis” Anwlaainaniunisalnieluseans uagveaulan

o w a

mmifﬁugm (Underlying domain) mwﬁﬂﬁmmy figedl nsdaiusiusan (Collection)
1587 (Reading) wawn138aAI1Z9 (Synthesize) fidlanaAgrvesiutenalsusyney
W301ad0919849 (Documentation)

o Suufifenfuesans vidomheanuiiinsdanmsegaduszuu (Organization) Anwldan
LBNENT LYU H309ANT (Organization chart) LWugsAa (Business plan) Q'ﬁauismm
(Policy manuals) $18971UM19N1518U (Financial report) ﬁmﬂizsqmﬁﬁﬁzm (Minutes of
important meetings) 5182218 8AY8391U (Job description) 3UkuU§5A 2 (Business
forms) war@adus findnefiu

o SoufiRmaiuveulwnvesaimg (Domain) AnwildainwiadeiSou (Books) N3d1579
(Surveys) UnAINTI AL (Published articles) ﬁﬂﬂﬁﬂgﬁ%LﬂﬂU‘J@ﬁﬂﬁU (Regulation
enforced)

® 3uuf Syster-as-is iiasiBntu Anwildanionansiiinisivaveseya nsruaunanis
¥i1971 (Work procedures) nn195579 (Business rules) 3Unuunsuaniuasuszmning
2IANTMNBIANT wagmhenudug

Ustlowtivosnisleiugiunnudiiy meliamsomiouamumieunoufiasyssyy vionuy

ffu Stakeholders Feuslutuiiugiu \eriudwimadia fnqusrase (Objectives) ulsun (Policies)

AagthunasanlunisuumianusuAnseuliiu Stakeholders wagdus ililauids Meta-
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knowledge Whanlwlun1sdniiuiiienans iWednusnianans wazyadulunismunieivesiussuy
Winlu 29911nveen1slaNugIuAIINSAY I1UIUYBRBNANTNRDINANTUNTI WININNII IR BaEing

o w 1

aﬁ’mawwmaa&amﬂiy LLﬁzLaﬂmimﬂmuawL“ﬁlumﬂmiﬁlﬁgﬂﬁaﬂ R RGR
4.3.2 n'l'a'LﬁUi'JUi'amJaga (Data collection)

N13AUTIUTINVBYAILIIVTILRNIZVOLI5S aUszanSnnlunisadnaiudeanisi
9NA 03T 9y an gnIIUTIM Laln Yy an1enIsnatn affn1slyau Usednininvesvaya
(Performance figures) Aadusuyukazaug laglyisnsdudegameadifnelviveyalaveazui

%4

Wndeiiallesanveyadnanionadivsuinunn msazlaveyanivsslowd uazgndesealuiaiuiu

Y
v '

wazazludszloniagnaunn denisainAnuseanisuuy Non-function Ineanizveyaiitieivesiu
Auansalunisly s uresgenduls (Usability) UsednSan (Performance) Lagn1sAuI
Alya1e (Cost) Tenunenaiamivlunsiunfisveya

[

® %8l An Wilmngd mIumITIuTINveyafiAgIveatu Non-functional requirements

e a91in Ao lynaunulunisiiusiusiuveya wielildudsnnudens Fsenlunis

AAY BATYINABANTINAIUNLD
4.3.3 wuudauad (Questionnaires)

wadadazUszneudie 518013017 leN121a1899 Wi oLden Stakeholders fnuA
nguilmnefifivunalug dnuazvesuvasunmazdesdnuaIn mszuvvasunwiedniy
Uslewlagnaann lunsmewndeunnuniondmiunisduniuel

dnuaLYDILUUAIUNINTIA

uwiazdnwdondumauluuiunduy fosnisdneuilidumasgiu Wuiivensulududy
(Pre-established) 3 nenau Andrausaidululd Tneialuazidumatuuuunaieniaden
(Multiple choices) Aip i@andmauiignieaiiissuadnouliisnr ansiensvesdney Tunisi
quaaummﬁvﬁumiﬂsxLﬁumsﬁuwﬁLﬂué’mdaummaﬁmﬁﬂ (Weighted) 11 Very high, High,
Low WagAITiNITaNkuukUUaBUN N 1958linTe T

® ﬁgaaéuaﬂ Questionnaires ﬁﬂﬁlﬁmeﬁﬁagamu Subjective information LUUABUNINIY

AsoUAguAIaT uagfmauTiannandululd Bilwuyulunishauneueh
o wedrfnvenaiildinerainainend (Bias) Mndneurilimnuiilafinsdeavuanaed

msazidu deaunauedinTundulaviLuuasuay

Y
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4.3.4 n13a9a5N (Card sorts for concept driven acquisition)

Stakeholders aglasuniinyands (Cards) LUuYAvRITATNUANIVBAIIUUINEIY W3

v3eaaeteEe lngUnsazgniidnnguaumvaninun uaziinnseSuiemaraluidazngs

<3
%

s https://www.steptwo.com.au/papers/kmc_cardsortingoptions/ Suitduau 20 N3NNIAU 2566.
o ¢
AN 4.4 Card sort : N19A

P

fian https://www.pinterest.com/pin/154740937168766002/ yuviduAy 20 NINHIAN 2566.
AW 4.5 Card sort : IAngY

o s

e yafvaislumatla Card sort Aip 519N MEfoN1TLY LavueAsaliusEansamlunis

=3 ¥ 1 =
Wuveyauegefiviamely

e aidy Ao p1aazlisulsEiuANgnAeY
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4.3.5 MSIATILHAUABIN1SAN Storyboards & Scenarios (Storyboards and scenarios for

problem world exploration)

1. Storyboards
\iearnAudosnis M%@@iaaaausgagaﬁLﬁu‘d'ﬁﬂaﬁaﬁ Uuﬁugmmaﬁaaéwﬁﬁmm%’mLfau W
sussan Tunsussens nmaddessvidedienitudn Storyboards Usnid3ass1vas System-as-is
way System-to-be lfpanunludessiludifuningy uiazamsueraduiuiludiuveinis
Biauenuususn deliihauailalds endaegragu msadinan vhaladles vinnsdise
Jaym (Exploring) Tnennsla Aanauszanm Who, What, Why, How, What if wiadiu 2 Uszian fie
* Passive mode : Stakeholders LHuffuanidn3oss @9 Storyboard aggnianlelunisse
a3une Wiomsmsavasuitlendeld
e Active mode : Stakeholders fidusaludoss iy 4 83 Storyboard gninanledmiunis

Pty nsalunsaun

2. Scenarios
Scenarios Qﬂﬁwﬂ%ﬁuasmLst'wmsﬂwmsJ q Funeuves Software lifecycle wialylunns
95U System-as-is ¥hauegnsls wu lufteidddumanisalluauads 4 (Real life interaction
sequences) latitedn529/31A5129% (Explore) 33n157 System-to-be ma59z9i wazluiiiosunedsu
winnTsalaud Tudmvesnsufduiusiuseninedng 2 g (Hypothetical interaction sequences)
Hudu Faduifugnifdmiunsataaiudonis ualu 4 ssian fe
e Positive scenarios : wandliiiudaiinsiiatulunginssunile fssuumsuansegn
ATOUARY
* Negative scenarios : wansliiudvasseg fiszuvansaumneldanunsovhould wield
ausonauaussle

v

* Normal scenarios : {unsvinliunmawuwgN1sainsunveINsTUfauius i

q

aeraduluanuneanials

v [

. 1 [ Y & o w 1% a o a g 1%
®* Abnormal scenarios : L‘LJ‘LJﬂ’]i‘V]’ﬂViL‘Vi‘UﬂW\la’WW‘Uﬂ’JWﬂJG]E’Nﬂ’]i%@ﬂﬂ?iﬂﬂ{]ﬁﬂWUﬁﬂ’]ﬂl@

ANNITWINABUNRAUNG
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4.3.6 AULUUANIIIUAZN1TUTZUIUNNTANUAALIL (Mockup and prototype for early

feedback)

Stakeholders WuIIMsoSUERIEaZEnvRIsEULR LAt (Textual system) Buiduiiosenn
L pa3UN85198ELE anves Textual systemn Te19du ArsuanInIms1aweslasinig i eldiiuds
AINTIUYDISEUY AM31983 Software product vasnisaiiunisenagagliialadnuasunsdy
wazduaspuliiudsnudnvasiilidiome vievamely

n3a$19 Prototype Wuadeadionddlunisatamiudesnadusamiiiunisves System-to-be
Feivimuneieliiamnsanudeanisiesu Feedback a1n Stakeholders noufiasiinisafnainy
Foansiiiuiis 5auEs Software prototype avwgliverruaiinrudniauannty &l 2 via fe

® Functional prototype

® User interface prototype

1. Functional prototype
ALLAAIIUA TUT LA 879N UNITV9TUVBIFBNAKIT LTU WRUATNW Data Flow

Diagrams (DFDs) WWUWAIN Use case

1)

1
Inspects
Application

Send Application
Forms

A4

Student

Forms

¥ _
Rejected Letter Accepts Forms

v
( 2 \ Student

Information

Acceptance Letter Student

» D1 |Student Database

Registration

—

Students Record

( 3 Schedule

Student — | D2 |Orientation
Enrollment

—
Students List
A 4
4 Fee Details

Receipts D3 [Financial Database
Collect Fees

Payments

D4 | Cashier

\ /

Wi 4.6 F9E19uNUNTN Data Flow Diagrams (DFDs)
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PnuNUNNLEnINIsivaveIveyavedsyul vanliiinveyauainile veyaluiila veyaifiu

la uazazifawgnisallateiuveya aeildydnual dail
. dslegnneuen (Extemal entity)
. n1sUszaiana (Process)
1 < ¥
. wasnuveya (Data store)

2. User interface prototype
wansluluNeLUY Static wag Dynamic vesn1suduiusseninadlyfurenduas iunis

[

AyUuuuveyagniuiinliwansmiaminge wavegluzuwuuves Dialog box Wuniesdioliugiures

NTIATILNAIUABINTNRRALTUSEANTAN
lun15v1 Prototype Tildunuiiaua (Cost effective) mIslyarwiszavgalunisideu

TUsunsy o9y Logic programming languages WREILNTATS Prototype lhaenesn5)

?

1

( Elaborate \ ( rototype \
' requirements /

\_ requirements / N

/~ Demonstrate prototype
|
& Get feedback

not Prototype ok

~ o

Al 4.7 Requirements prototyping

Yo Ao YIeainAufaIns wazasaeuldn vnlueuiussuudugusssn vaelv

wilanshauvesssuuninduligenn nsififdesUsulasunudenis a1u1sanunuAIY

Aoinsizauegla
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83110 Ao liATaUANAITNABINITUIIE NYMY taglanie Non-functional
requirements Lag Prototype lulaasauAauvnn 9 A1uves Software-to-be T3819911%

Stakeholders w1ladin waziinumanistesyuuguiuly duvuiegedymasnimi 4.8

LETLE

How the customer explained How the project leader How the analyst designed it How the programmer wrote What the beta testers How the business consultant
it understood it received described it

iSwing

project was Ho ustomer was billed

documented

What operations installed

was supported eting advertised

What the customer really
needed

i https://pmac-agpc.ca/project-management-tree-swing-story Suitduew 20 NINNIPN 2566.
Al 4.8 Aregralginlumsnaungeniuas

NI 4.8 wandliiiudemnuailaluanudeanisiiuanedieiu vidudiuues gnan way
FnIANseINTs uaudsiniau aneidudunevestywilunsimuvenduisineuiniigan

AD U1INANUABINTS
4.3.7 Maesaanuinauinlydl (Knowledge reuse)

Junsiiesmanuinaniduesnninudiall (Reuse of domain-independent knowledge)

wazANUIanzAunauLnlYE (Reuse of domain-specific knowledge)
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4.4 mca]ﬁﬂn'\saﬁ’ﬂ‘luagmawm Stakeholder-driven

wintialudiuildesordaanudiiady luseweinsiufdunusiu Stakeholders iialvlasu
YOUATILNEIND AAIULAYIVEITUDIANT VUl warUgyniu System-as-is Lagianignisil
Ufduiuslaensesiunivesayaiue ielvidenndesiunnumeansues Stakeholders tnglumnailn
$i199) A9l
4.4.1 nsdunieal (Interviews)

n1sdunivallaeialudeTndumadaduusndmsvaauaiuainud0an1slagldonianzas
Stakeholders Mild@1uA831709 N3VOULYAVIVBYANTALIU LYY HIANT WiNaW wazslyau 18
MN1508UTI8UINTUANATFUN Y] ATIVFRUAIINYNADILATAUALLIEAYDITILIIUATT

funal Favedalaefuguiviidundnlunsataeiudonis Mlunsdunsaiudld 2 38 Wun

o msdumuwaluuuillassasensensduniwaluuula Ae NsduNwallaginSn3EUAIS
é’?ﬂﬁwmmmﬁfmqﬂizaqﬁﬁszq?’i

o msdunwainuulifilaseasiasenisdunivalnuuln Ae nsduntvallaglafinismsey

manunaunsadunisedusienuagslaidunianis

a

AMTduABANTUIEENT AN AzADSuAIA1I0NNU wagdavinenien1seAUsy (Open-

' '
I A

ended) Inguszasavesnsduntval amsivuagdunivalliingay ielilanadnsnunvedouas

waaunlane wisunsdunivalanusayaiulunYgvnlulianumngaudwsudlidunival

Y

4

(% J

wazgnnIame N usunsduaval iy liduntwalliaugdnaviglanavgnaeeiniy

f v A

(Comfortable) Inanswenenuasaauduiussuaiulidunival vilimdowdu Partner fiu

(%
v

naonsrurndun1wal kazmisiulannuddyveseivanaslymlunuvesdlvidunival oy

<

A10TULUY Open-ended WAUMSAUNTYA] AISVANREAINNTAN Yy AT Taudandes g

wiliaain laameuuuds wasauudlilamaeuangividunival
4.4.2 nMsFunaLazNIsAnEILUUASENNRAgIY (Observation and ethnographic studies)

wiadatdundngrunvilinsiiuiam wasdauiinesveuinanueilalilaenisdung wus
ponu Inen1adeu (Passive observation) wazlnen1emsa (Active observation)

nsdanawuuliizes ¢ (Passive) Imnsanudenisagliguietfudiuguimnu lneagyila

¥
= a a = 1

WEINANTAUINS 9FUNNINAUDN LaztuNnFNAnTus1unadnfle Turuzivinn1siAusIuTIL

YayanTuNnleUILLILANLLUAAIUNLNY UIBN15YINANNNTR (A1)

Y

ANSFINALUUAADILAAD (Active) AAINTAMUADINITALL L UTdIUTAUN1TYINUVD4

saansitudunanisal luuisasaggndunivel enanatedudiuvilsvesiiugiamunsendws
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® afiwas Observation and ethnographic studies e mmsaéjuwummfuNasmﬁhj
Usnglumeiadu 9 sutiunisvhanualanmsinuresssuuiuiigledslanuesdly
U2y F933dav IRt ulgwnarioniaiiazunleiu System-to-be 18 n1sa$na
Arwdusitusiia fiarailindalumsdnnin uagnmadeuaugnieseaiendug
UHURIUDI

® yasaiavas Observation and ethnographic studies Ae i d9tnAN15al ¢ # 894
Uszaunsal enadeadeailyarslunisdiiiunissunuenudonts nsdunanisal
pdintulutafiengluraafiuandieiu uaznelddeulunisvhauiiuansis
fu feuveazenaglignios amediviinisdananisal wualifunisvhaueaasuansis
Tuanidulonanudsuly vilinsiinsed wagdseiiugaandaiionan dafnn

wlaRalunsviAnuila
4.4.3 nsUszungu (Group session)

Juwedavesnisyhausuiumeldaufgiuieiy swdanmsianueila wazdnisdnduls

a Yo

SufuianazlanalunsiaIseNawIsItesas meluwiazianssuazinsSURAYaU hagns

Y

WauaLiiofiansanaugnievesandLiIsansaiile 2 3
e nsUsEPUNgULUULATIEIIe

o nsUsvyunguwuuliilassaing
J = b4
1. nMsUszyungauuuiilaseaine

v ¥

Aildusmnsazauszg nimuaunu g Legetaiau 1w wavth doua e
flasu uazgfdans sidetiniau TasagvinuswuiielildanudesnsiiasBeanuunumues
usiagnthil Geenafiyuuesiiinedu fedumafiuiuveyadndn magudulufinuaniAniuitiewes
goylius msvszanununelunguilasifatu oradnslumaiadieg Tunsduiuau wu s
SfuimulUsensd Joint Application Development : JAD) #138n15U5UUTIAMANYBINTYINNY

(Quality Function Deployment : QFD)
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2. msUszyunguuuuliilaseaine
Tunsuszyungunlifilassadne viesundt nsseauanes grisiuasldsunisiivun
unumbiognstnau Inedivunou Al

g 4 ¥ 1 td a < % dl ! td' I 14
o AuUMBULIN HLU1TINUTEYNILADIRAnIAUAAIUTRIIN A aavnf ez ulUla

AHenfunmsdsulgsnursedymnded wasnisuaninudniivazdendudase lae

Us1A2971N AR

a 1 ] v

upaUNEaY fldusuAsvnnuswiuieUssiluaudaauvesveya aela

Y

Qe

°
=

'
1 [y

ngnaaARNasTINiY 1wy Usednsain alvarslunisasuwainudn wazns

INEIAUAIUERTY
. - O 3
] I
—d — /a0 &
i i R R
H oo B — - O =
Unstructured ideas ¢ Grouped rated ideas
|Ex:em:\r interior | | Powertrain | | Electrical Eterior ‘mewl N |ELE:H:M
=1 =] [F] [F] o IO O [J
— 0 —
— Cd g 1
1 1 ]
Expanded and prioritized ideas Categorized ideas

AT 4.9 IUADUVDINITILANAND Stages of brainstorming session

1wl 4.9 Gunmilesuiefstunounisszauaues lne3U Unstructured ideas a5une
Aeatunsmesuszananudeddldunduuunpeiioliilasade Ine Grouped rated ideas sHu
MsdanauLuIAnfndeiunsaimileuty Categorized ideas 1unsinUszianvosuwIAn uaz
Expanded and prioritized ideas {Jun1si3esdiaumnud1fyuaiuiin
® fiuas Group session A TunsUszaunauaziivsslovifusgnann Tdnvuezilines
farunfumamsiufduius fussrinanmsussgpasilvgionsnusssundftos Daue
Jeymvease Uiy (System-as-is) wietlymiionaaiinlussuuln (System-to-be) Tu
AILTIUAS YSeSANITIUUEBUNY SudmanensannANfeanIsAe System-to-be

V93U WeldvegAluaidusing,
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® 9991189 Group session AB A1AAIUTILNEIVEIDIATILIAINeT linTeiU vinlinsin
mngUszgandunguenvilaenvsedile esedszguidinasliasudunuiasasdy

'
a L% =)

FrNsANNABINITHaIRUTEAUNISAl SAuD ST nwATla wavvinwen1saeasidussdned 39

Y

ALAUNT0ANPAIMUADINNTALNTSILA

1
o a

o anudsiifgvestunduan/fununisussguoradeuly liduiu Tuwsiazadsuesnis
Usyu p19dsnasiaruilond uagemnuliiisswevidoliauysavesoya Tnslanizegns
fannseg nnelddninavesauuisau fanueindruiniiazinned eansiuaudu 9
Tasaadansussadilimngay ervhliAnanuenduinlunshaulmdugsssy

wazidsnantulaelanusylewl
4.5 N15IIUIINAIUADINITIINUAG DU

ANUABINITMIALAEMTIN Stakeholders daulwgunannisduniual wagnsusyyy dvane
uwdsiiannsniudumiudesns luunil RE sgfinnsandana uenanimedlufimudesnis
vouflylulasents FuduundswoyailBululs (Possible sources) ndniid1dalunissausauni
dioamstusgiulenu uasunsnsioradiu Stakeholders Auduq onans uazveyanuAdUY a2
ansnsauenaTuiesnsvasluld Stakeholders ity faganansavenléhandosmsiiuiaisio

avls InagsIuTINAINABINITINUMERYY nunaeayaidululd dail

4.5.1 80U q Mdgafudlgm (Problem reports)

[ [
=

p9ANTNHUTEAVE M NazlinuuNosNd T UNTTIRUly AT unTesa NI aswa WAL
Fedgminenulaeglyrzansaiunduninudenisld diwwwaishduduusn As 113
Jasesenunatulidunguiiessytymdrdgvesdly gimuaunsaaeuaiuglniedulym

Y

AR NBYLAIAIUADINTNLVIATIVDIE LY
4.5.2 invrewnauaziiuaiuayy (Helpdesk and support team)

psrnsflvUInsrendu S dfumemie iuhillumaiusufinueyanisunladam was
fuatvayuimihiflunisunlalgm varsesansesiifssusanuagmniindredu ileatuayu
mstudusureanues welmilugnaiuaudeansia uasmelifimundszndana mnd
Pewdouarfivatuayuuenanudesnislild enavedesdinisiineusuvdelinluedesdiefllaluns

AUTIVTILANUADINNT
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1ONE1591999

1. A. Lamsweerde, "Requirements Engineering from System Goals to UML Models to
Software Specifications (Chapter 2)", Wiley, 2009, ISBN 978-0-470-01270-3.

2. B. Berenbach, J. Kazmeier, D. J. Paulish, and A. Rudorfer, "Software & Systems
Requirements Engineering in Practice (Chapter 3)", McGrawHill, 2009, ISBN 978-0-07-
160547-2.

3. G. Kotonya and I. Sommerville, "Requirements Engineering: Processes and Techniques
(Chapter 3)", John Wiley & Sons, 1997, ISBN 0-471-97208-8.

4. 1. F. Alexander and R. Stevens, "Writing Better Requirements (Chapter 4)", Addison
Wesley, 2002, ISBN 0-321-13163-0.
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LUURNYAR

A9819801UN15al : USEN SE-FOOD

U3¥w SE-FOOD Wuvismaunénfiegluiminvays WeAamsvinloansuainuuune
gmuuninievau sidugsiandnloreiuinuuume uazdwelituiua $uomns uaslsaFou
fiatsnang Yusenvealstinelne Inefigayayy (Office Supervisor) ugUszauauianssunn
oehavasuIen Tnefninnudndiuau 2-3 au lunsdudunsmusdsdouarlunamivosgnm uay
favitigyFanlyanenineg fiiervestuTaniredalunssidunudaelusunsy Excel waglusunsy
COTS Payroll system Wity

UsdgemasiuAanisedenni ndeuiiduularemenisnaiauarnsiiusenniedn
15% %1 Ay Sanutnaieafuanuamsavesiilumssuiiefunissensanisluaded 3
finrsananuduldlflumsiannssuulefiuvuysanns eswsnrwasaanlunsien vely
n1sAUANARIALAT (Stock control) Tnetinig suid esdl Fuftugusunsianun (MD, Production

Manager, Logistics Manager, Office Supervisor) 1P8fiANNFADINITVBITLUY Aall

1. gnelmiimunasdesdimafisalulussuuldognaneme

2. ssuvazdestuiinludiiovesgnan AeUssinastuay 50 ArwdeIns uazazgniivinuiliidunaning

3. WwithilfAeves (Office staff) anunsavh 1. waw 2. 18 uazgnananansaduiunisdedesumis
iulael

SEUUANNNS0ES 19 ULInTlnednlusRmuludswe

U7
o

WIMTNAANINIU (Office staff) Az@aaunsawnlvsvazdunvaInIsdaraazluwasntle

A4199n51891UU5EIAUA VDL UL TNANT1 5

1 al

Wnthndinnuadssaunsafiniluwamilvsededwaliugnm

U £%
[ o o A

HAnNSHeHER (Production Manager) a1311500ANd1%8v839NA1 B IAENNIAI UKL SWER G

v ©® N o Uk

mMstseRululukamiaisinlavaneds

10. #U3113 (MD) foan13an1sluangiurussuy Payroll system
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Ade Tiiannaent degnsaniunisal : US¥ SE-FOOD wiauszyigdlatnaiiduladiude

Y
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LLAUUSHISNISEDU

N 5 N15USSLUAMUADINS

&

LUK
1. Usznnuasnnulila@nnndndt/antieiuyeaninudaenis
2. N5IANSANULLEDAAADINL/TRLEINUYDIAINUADINTT

3. NITINEIRUAINEIAYAINADINT (Requirements prioritization)

HAWSNISITEUIINBUNTEY

= v

1. QAnIAMUTLAZ bR I TR UIALAENSENARINUABINTT

Y

2. fandlanusuazivlanisussiliuanudesnis

A5n15d0u

1. Uss818

2. enfegesyuu Inglansddegssyuuniunidn

3. HAnTIURAUTULANIANNARLITY

dan1sdau

1. uuAdIauaue
2. syuuiadilile wu Aeufiawmed indeudes la3asa1en
3. NasUsENauAIADU
n1353ALazn1sUTEUNE
1. pzuuumMsnduEey

2. ALLUULUUENIR

3. AZLUUNITRAUSIEUDIUES
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UNM 5 N15USLLIUANNADINIS

TuunilagnanistuneuiidAyronudisa WsenuaLavessTUUASaLATINTS Fadu

AFIATIZALAL UL UAIUADINIT L UNAIBUSUNSIDEN U

o audesnmsvesiildlddimdsursausialisenndesiuaudug Tasiamzlunsdlfig
duladrudeiinarodmneuazyeinaiun sesndufidesdinisnsivaeuuazunly
anlilaonadasiumuy Tunsdlitivedaudsfuazdeimsdanisiiiinmsaseses wield
UDREERHEY

® fidonvewudeniiendefesiimsthunlIsuiieu aldenmidenagadmiuseuy

5.1 Usennuaennuliiaonndaanu/uaundanuuaininudaenis

AFINIAIUADINTADUNTEYAUAIUT ALY mmsﬂ’ﬂLLE’J’@Lﬁmmﬂmmﬁ’mw%ﬁqmaqﬁ
nanuae s‘z"iamwﬁ’mé’aﬁ%é’aqgﬂmmwuLLaxLLleeuﬁluﬁqm Tuduiazfunisimuasiinvasai
lygenndewiornudaudsiitmnsanudoinisorsaznuluriwesnisiiuaudoinisvedlasanig
iiolydnsudamsiuaudaudeiug

LY ¢l

5.1.1 AANINUALEsY (Terminology clash)

ANNABINSHUWIAAFEITY wiBnavzgnATenselyvennuiuanssiulunmunisienun

A9 A2981919U “AANUDNANTAMNADINIT” AU “IIPULDNAITAINNADINIT” TANUNL8ARDNNT

WANfeIN1sRliaIngnAdnviduenalsaufeInis
5.1.2 MInsvanUaudanu (Designation clash)

AMUADINITHITDNS O L UVDANULALINY LALAINUNLIETLANANAUAIUNITINIUNAIAU
fag1au “The chicken is ready to eat” vnefslnnsaunaziuems vselnidusmisniey

PULAT AININT 5.1

“The chicken is ready to eat.”

/ N "\ ‘\/
A // /N \ X ® 'TA‘ ‘
- (= N % Vs

b - — / N ,,E’,A‘/

Al 5.1 The chicken is ready to eat
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5.1.3 Taseadrefidaudeiy (Structure clash)

ANMUADINITILUIAALA SN WHD1LASULATIASINLANANAUAILNNTYINUABANAINY LYY
“AI918LUANAINELT 8 UL NS U ANSSUAETY 7 TUnaIInIsaIngideu” AU “Fo99199u

ANAIVZUEUNBULIAN 23.59 U. V89IUN 6 Na99NNTUaIN Y
5.1.4 AAUALENITULSY (Strong conflict)

AnNLwIAANlngIiy nielvedaudnuegnguwss lnetinidansanusesnishiaiunse

Y

ndulald sdegraau Turrsmeuduveneonals RD seyudnliglvaussuudeaduanidnuag Login

wigssuudsaslynussuuls whilaswenaisselundunuininsseyliglenialuaiunsaleau

syuulimiouriu
5.1.5 Auuanaersanudaudanliqunse (Weak conflict or divergence)

AURRINIsHAUTALE N liuss Nt uiazausavesflafestuegfuanIuNTalLae

'
= £X

annwingen Tuwiswuveaenals RD ssulinlgnaunisdeneaviudiefundsdelinsaia 5

'
=y v

vsie 1 Ju uindunuitmimiwesenanssyyuinlignAuntsdoasauiudefuniadelinsaia

9

3 Umee 19U
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5.2 N1590n15AMNLLADAAADINL/UAKEINUYDIAIUADING

ANUTABIITUVDIAIFNT N1579TD harlATIase AzdnnTsinag1eliuseansnnian

U L3 1

ANFNNDE1952T AT I TOUADY WU Teuednvivisuanunu vl 1y

a a

=

A3aiunNNg AITLYIMILIANYYRIAENY (Glossary of terms)

s

(—(GLOSSARY OF BOOK DESIGN Tzkms)ﬁ

Adobe lllustrator: Industry-standard vector graphics software.
This software is often used to create special type styles,
custom line art illustrations, and logos.

Adobe InDesign: Publishing software used to layout the
document (book cover, interior, Ayers, etc.) translates well
to cbook formats via cpub.

Adobe Photoshop: Industry-standard digital imaging
software. Designers use this software to create original
images or modify images by using wols such as painting,
drawing, and rewuching.

ARC: Advanced Readers Copy of a book. Most commonly used
by those who review books for magazines and newspa-
pers. The ARC is generally a paperback edition thatis not
complete, that is, it may lack a final proofread or its final
cover design. With the rise of cbooks and ereaders, it is
now common for ARCs to be distributed as cbooks.

Back matter: Information in the back of the book such as
notes, bibliography, glossary, index, appendix, author bio,
and order form.

Blad: Promotional flyer or mockup for a product, esp. a book.

Bleed: When a page or a cover design extends w and off the
edge of the paper it is called a “bleed.” Typically, a bleed
is 1/8" past the edge of the document.

Calibration: The process of comparing measurements with a
standard. When proofing files, such as pdf or jpg, on your
computer it is important to consider the calibration of
your monitor. It may be different from your designer's.

CMYK: Stands for the colors Cyan-Magenta-Yellow-Black. In
process printing, colors are defined as a percentage of each
of these 4 colors.

Contrast: Creating visual interest by placing two different
objects next o one another by using clements such as size,
color, value, fonts, and texture.

Cover design: The process of conceptualizing and designing
the front cover, back cover, spine, and flaps.

Crop marks: The marks that indicate the margins of the
document, used as a guide by printers and designers.

Duo tones: This is a technique used o enhance or richen black
and white photography by adding a color to the images.

EPS: Encapsulated PostScript is a standard file formar for
importing and exporting PostScript files. An eps file can
contain text, graphics and images.

Foil stamping: Application of foil, a special mylar-backed
material, to paper where a heated dic is stamped onto the
foil, making it adhere to the surface leaving the design of
thedic on the paper. The process is used to create a more
3-dimensional look to a design.

Font: Typc of one style. This font is Adobe Garamond.

FTP: File Transfer Protocol. A method used to transfer files
clectronically over the Internet.

Galley: A pre-publication copy of the book often used to send
out as review copies.

Grayscale: An image that uses black, white, and shades of gray.

Interior design: The process of conceptualizing, designing and
typesetting the manuscript into book format.

JPG: A commonly used file format for photographs on the Web,
created by the Joint Photo Expert Group. A jpg image is
compressed and is a smaller size.

Kerning: The space between two letters that is adjusted by
typesetters to cither ¢ x p a nd or contract the characters.

Matte finish: Coated paper witha dull, no-gloss finish. Colors
often appear softer and text can sometimes be casier to
read on matte finish papers.

Offset: Commonly used printing method, where the printed
material does not receive the ink directly from the
printing plate but from an intermediary cylinder called
a blanket which receives the ink from the plate and
transfers it to the paper.

PDF: Portable Document Format. A file format created by
Adobx, initially to provide a standard form for storing
and editing documents. Since pdf format can easily be
seen and printed by users on a varicty of computer and
platform types, commonly used for proofing/press.

PMS: Pantone Matching System. A commonly used system for
specifying specific ink colors. Can be used in addition to
process color printing or instead of.

PNG: A Portable Network Graphic is for transferring images on-
line, not professional-quality print graphics, and therefore
does not suppoct non-RGB color spaces, like CMYK.

POD: Print on Demand. The process stores a book in digital
format and prints the book when the customer orders it.

Pre-press: Preparation of digital files for printing. Tasks
included in the pre-press process are design, layout and
typesetting, checking of printer specifications with the
digital fles to be sure they are in alignment, and proofing

Print Resolution: Resolution in computer graphics, an expres-
sion ppi (pixels per inch). Common book print resolution
is a minimum of 300 ppi.

Process color: The four color pigments (cyan, magenta,
yellow, and black) used in color printing.

QuarkXPress: Publishing software used to layout documents.

Registration: To position printing in proper relation to edges
of paper and other objects on the same sheet.

RGB: Red, green, and blue. The primary colors that are mixed
to display color on a computer monitor.

Sans-serif: a typeface that doces not have the small projecting
features called “serifs” at the end of strokes. “Sans” mean-
ing without. In print, sans-serif fonts are typically used
for headlines rather than for body text.

Serif: Small decorative strokes that are added to the end of 2
letter's main strokes. Serifs improve readability by leading
the eye along the line of type.

TIFF: Tagged Image File Format. TIFF is a flexible bitmap
image format that is supported by virtually all paint,
image-editing, and page-layout applications.

Tracking: The average space between characters in a block of
text. Sometimes also referred to as letter spacing.

Trim size: The horizontal and vertical dimensions of a book.

Typesetting: Process of producing type ready for printing.
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[

1. gadwldduderaisaudngusvasnfiuandeiu veaseingussasaunsegneld

ansafuld Seilianenudaudafussninsanudons fay ﬁqmﬁmﬁwﬁi’mqﬂizmﬁiﬁ
asafusazunymeanudaudasieg Iiaswmueudens
2. ewidnudatuszrinemviats yames wu
- anudasnde (Security) AuAuazaAINauly (Usability)
~ amwdu (Confidentiality) fupudiela (Accountability)

- M3U3$nyY (Maintainability) fualwareluniswaun (Development costs)

5.3 m'iﬁ'ﬂﬁ'lﬁUﬂ')'laJﬁ'lﬁliylﬂ’muﬁmmi (Requirements prioritization)

ANMUABINITNLANIINNNTATAANUADINIS (Elicitation) wazn1sUuseiliunamudaan1sazinly

[

aaviuANd Ay iaue WnNannedinTInaduaIudAY e InNningInTalveteIans/uTEm

o w

flagegnednin orvvililiaunsaiawssuulidisaimuanigluasufesiu veyanisdndidu

[ o

auddgasailulelunsinnisanudaudild Inedsnneuazasdlunsanigavesnisdnadu

U 4 U

ANMUAIAQUUDIANUADINT ADN1TIIVTIN Stakeholders Tunszurunisuasle Stakeholders e

v Y

% =

Jaanuanudensnelavediindeg finn Stakeholders Sunstuuasiiuiesraaiu Mol

InunRAsaNIAEIvesiuladedus) Uszneumiy aslanslumisne 5.1

s

A1519% 5.1 tnauein1susEiiuauEaNAwY

o

4] ineuain Uz yazidyn

1] ANNAOAARDITUENSAARS HunsUsniiuienadesnstuaenedostugnsmansuatesnns viliussa
(Strategic alignment) el Wusia wavnalusvezemn

[2.] nsuamsnaUselevifdugusssu msUsziueudoamsnnUsglemivesesans fiesansagladu 1wy andumu
(Potential benefit) visoasarilslesans

5| [ wimennsiinanlate Ussidiunufesnisnnninensaifiinanly lasunseufesnisensly
(Resource availability) nneInselnnnitamiesn1siu dmineinsainmnesnds yana funu uay

nalunsuuRnu

0| [Prwenamamedesasenuides Anufasnisustennatinuduseuamaia fagvlilasimsusyay

(Technical difficulty and risk) arudifanasanuidsaiionnifniy
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1. A. Lamsweerde, "Requirements Engineering from System Goals to UML Models to
Software Specifications (Chapter 3)", Wiley, 2009, ISBN 978-0-470-01270-3.

2. B. Berenbach, J. Kazmeier, D. J. Paulish, and A. Rudorfer, "Software & Systems
Requirements Engineering in Practice", McGrawHill, 2009, ISBN 978-0-07-160547-2.

3. G. Kotonya and I. Sommerville, "Requirements Engineering: Processes and Techniques”,
John Wiley & Sons, 1997, ISBN 0-471-97208-8.

4. |. F. Alexander and R. Stevens, "Writing Better Requirements", Addison Wesley, 2002,
ISBN 0-321-13163-0.
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Ad4 TMNEnendi190819U52LAnU99AU U a0AAR 090 U/ TALT N UVDIAINUADINTT BENLY 1

fhaene Tuwrazusennanullaanndesi/dnwiaiuueIniusadn1sniuue

1. AmAnindaudeiu (Terminology clash)

A5USEEUANLABINT 75




AanssuAudanIsuasionaislnsinisveansiuas E

LLAUUSHISNISEDU

UNT 6 N1SIANIBNEITVINTIRUANTITNAIUIVDNALIS

1. eudesnsseduily (User requirements)

2. ATNFDINITITAUTZUU (System requirements)

3, @mm‘wLLazﬁaUﬂwéaqﬁmwﬁﬂLé"aﬁumsﬂ”@ﬁwLaﬂmimméfaqmi
q

f798719N15 VL UVDANUAAUABDINTANUTDNALIT

HAEWSNISITEUIINEUNTEY

)

YUDTUNELNYINULDNAITAIUABINTS

1 i3
2. HI38UsBUILRIAUTENEUAIY YDUBNAITAIIUABINTT
3. HSEUatUIEAUSNEINULLILUUNSWEWENENTAINABINTT
4. FSsudsuveinuaarudesnisuuudumenis
ad
I9N13d9U
1. us8Y

'
Yo

2. andnegeseuu Inglansalsnegessuumdunsan

Y

3. HAnTIURAUTULANIANNARLITY

?iamiaau
1. uuAdInauaue
2. syuuiadiliie wu Aeufiawmed indeudes la3asa1unn
3. NasUsENauAIdDu
n1353ALazn1sUTsUNE
1. pzuuumMsnduEey
2. AZWUULUURNIAR

3. AZLUUNITRAUSEUDIUES
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fheflaaudnrudesnstamafifusunussgninindsuduenasverinuaaudesnis
AN (Software Requirement Specificattions : SRS) LLasmﬁ]QﬂLLle“US?}‘;WUﬂ’h%ﬁﬂ’JmQﬂ
sosanysal wazdulagiu
lenasTeiMLAAMUEBINIEUTaNFLAS (Software Requirement Specificattions : SRS)
duenansymanislunistmuat fiaunszuunisazdiiiuniseddls faedisoasdoai
mméﬁ’aamwawﬂ% (User requirement) WagA14#A8In1558UU (System requirement) 318w
lonansifinuddnEn Laﬁaué’zyiymﬁaﬁamﬂamfwr;f{%’m?w%ﬁwuwenaw@nﬂm fimuannsoozls
sudeazBendfydun

LNANTVDNUUAANUADINITATULDNALISTL UL UNNTIVEU 2 @IUAD

6.1 AANABINTIEAURTY (User requirements)

a1unsaasunglansanusosnishuuitandunaz laiduiandu Tneanuisannudesnisluseauil

o Ty Template v3owdinuurasena1sidumasgiu wilaldane

o Tysysunrwiwnlalaane

R
fa a

® ‘ViaﬂLSSQﬂWSI%ﬁWﬁWVW]LﬂEJ'J"J@QﬁUﬂ@ZJﬁ'JL@a%ﬁL%ﬂﬂlﬁﬂqﬂ
6.2 AMUABINTTIZAUIZUY (System requirements)

Tud 11Ul 92@101950895198LLD UAVDIAIIUA DINITIULTIAN NS ONIUNAL ALA UINNTT

v ¥ [3

User requirements @39uagiiusarseuunasdygynang lnednazseydalseiausinge fail

Y

®  YPULUANITVNIUVDITE U

v = [

®  JUNNNTLTUIUNITNITYINTUNINUAR AR UIUIU

® JuppuMsUnFenm
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6.3 AUATNLAZVIUNWIBINAITUANLALITUN1TINIINLNEITAIUABINS

n1svieged dlakaglyanuseunseueag1ausedn welilduivesonasnudens
(Requirements documents) ## vildnauv1senn wWasnntadeludenunmdanunainvaiewas
geentunisinnisladeiiiesduaunin Tudrulazsidunisesurgliviudadadeding s siuda

5UNEDIVBUNNTBILATNAITUNANLAELS AILAAIIUAITIN 6.1

] wa A W o v
M13749N 6.1 qmﬁmumwiaanwmswﬂ“ua\immmaemi

# || aumwnNeUszasa AUNUY

1. || Completeness NISEYRAETIUTINANLARINIS RN vedlulassnsvseverdwifognsnseungy

Taglinnuau vsevamely

2. || Consistency mMsTsuANURBINsidiauaeandesiu danuvunelilufiemaeniu denndesiu

3. || Adequacy LNANIANNABINTTAITIEYANARINISTlUTgasBunTliieane ielilianumenyay

LYY

wazduuseleviinalasansvs owansn i aaimmn

4. || unambiguity awpadsunsosuelitan lirquiaie lnewnizegadmdnianiu vse
nsieumeiiieives ielirnussinisgnesuisegrsinnuuagliifinnumniumse

anuduaulunmseunsawla

5. || Measurability Awfnagnilounseasnatuin lussduiiagyhliannsadsafiuvseiang Wensiauay

Muday Idwmeaaula

6. || Pertinence ANUFBINSADIADAATEITUTRIgUITAIRYRISEUY Neldiusunves Problem world uag

System world

7. || Feasibility agdosiaudululy (aduieiu) neldvesiaseg (Constraints) 1wy suUsvanm

(Budget) 1781 (Schedule) uazmalulad

9. || Good structuring LONANIAINGBINTT (Requirements document) azfasdilassaisiiBounaiuly

9aUsENRUMLNE VDI

10. || Modifiability LBNANTANUHBINTTITABIENUT I US UL LY LWRBULUAY aziiuiuls (Revise,

adapt, and extend) Tusgagianuungay wagluvinli System-to-be @ome

11. || Traceability Wowengg Tuenansmudosnis lutezifumsideulvl viensusuun agdosaunsn

asvdaudaunduls
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YOUNNTDINAITUANIAL (Defects to avoid) nunefanuaudivioanvusilifiaseawnves

AMUADIN1T Niasaghuiusingluaiiudeenis veunnseanaieotsiliinveidanainves

FANALIS ANUA1VIULATING Azt FUALYANUNLLAY AILEAIIUAISI9T 6.2

A15°9% 6.2 AaNUARIaAN BN lINIUsZHIAYEIANABINTS

v 1
0 =
H# VAUNWIDINAT AINUKRUNY
a A
VGRIGEN
1. || Omission RD items laildiszyludiuidndeyq ve3 Business process (Mfigavasiu dngusvasa
ANABINIT VISOAUNRAFIU)
2. || Contradiction nsfienu RD items asurwldlaluTuiiemafendu viefinudaundeiu
3. || Inadequacy mMsimuasIgazidenved RD items liagiduniissweaziuilale
4. || Unmeasurability msesunevselienuniaiviua RD items lianunsauszdiu viedaludadisuiisuls d
dawavhlvildanunsanaaeugenduasla (Testing)
5. || Noise M385UNY RD item Tauszneuluseveyailidndu viielifervesiunmsiauuw
gandwsiniay
6. || Overspecification nsinun RD items Migaiuanugndu
7. | | Unfeasibility RD items Aildlanunsavilanigldveivunmie i 298usudszinuninta agldnseu
nanfdia wseneldediiamanalulad
8. || Unintelligibility n1508U18 RD items  Tunuyisusergveanuiviligeuvsenievediivuilaly
Yaaumatu WioUsznaumevenufisniiunitagyinlinle
9. || Poor structuring RD items gndn319 visedaiseauuulidmunzan Fao1vdmalviuilagin
10. || Forward reference RD items lyweAaa vi3e Features #ne Ndslaildgnilenuegndaiau visegnimualy
and remorse nanfianeiuly
11. || Poor modifiability nsUFuun RD items U sderansenuiunesyuy dwihliiassuudndudosgn
Usuunlusig
12. || Opacity RD items gnasunsuuulddniau i dadi (Ratio) aedadulyw (Authoring) #38n13
Yusiaiuvesveyau1ee1e (Dependency)
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6.4 A29819N1SVYUVININUAAINUABINITATULINALS

LONESVININUAAIUADINITATUSDNA LS

919899NUINIFIU IEEE 830-1998

IEEE Recommended Practice for Software Requirements Specifications
annsanilvan Template lnansvarmuanudesmsiugeniuasidnndaiimmuslisiuans

https://drive.google.com/drive/folders/101H9 Xo6XrZmSsqcewJQW7PbVXAGF1p5?usp=sharing
wxx FngeinsnelufiluieaurdaielylunsAneiferfunisdeurafmuaninudeinisdiugenduad
mnluleese SulluszdesinseianudeanisTfimunzauiuuiunenes uavaunsaan-iy wavasnas 14

g
&

el ldsuluditatneanulisile Fundamental of software engineering & digital transformation uazvavaunaily o #1il

A157199 6.3 BIAUITNBUVDNLBNEIT

uni Wann

wtun
® alAsIN5/Ae5TUU
® ppIAns

®  ATUVDITINALIT

Uszdanisunla
® Farjunly
o Yuiiunly

o winNa/seazidenalun1sUTuLn

® 937U
f15URYA9
® a5

oy
® asUnsUAW
oy

®  FIFULYMTN

1. U (Introduction)

1.1 imqﬂszmh‘ (Purpose)

1.2 ddnwaliflaluenans (Document conventions)

1.3 naudmnguarAkuziiniseu (Intended audience and reading suggestions)
1.4 ¥puLn (Product scope)

1.5 115919949 (References)
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unin Wann

2. A1e5U1lAYs9U (Overall description)
4.1 yuuevosseuu (Product perspective)
4.2 Harduvesszuu (Product functions)
4.3 ﬂﬁzLﬂmLLazﬂmﬁﬂwmzmaﬂﬂaﬂa (User Classes and charecteristics)
4.4 d@ANKINAIUNITYINIU (Opereting environment)
4.5 gesrialumsesnuuuwarmstlulse
(Design and implementation constraints)
4.6 Laﬂmﬁﬁm%iﬂ% (User documentation)

a.7 ammagmLLazmiﬁﬂWW (Assumptions and dependencies)

3. %aﬁ’l‘lfluﬂﬂ'lit?}auiﬂﬂﬂ’lﬂuan (External interface requirement)
3.1 daueﬁaﬂszmucﬁ% (User interfaces)

3.2 @iusoUszarugsnunas (Hardware interfaces)

3.3 dusaUszanurendilag (Software interfaces)

3.4 druseusyaiunisa@edns (Communication interfaces)

4. | AuauURYa92UY (System feature)

5, variunadilailyiendu (Non-function)

5.1 YarmundulsEanSA M (Performance requirements)

5.2 YarmunduALUaonde (Safety requirements)

5.3 YarmunduALiuAs (Security requirements)

5.4 AauaudRnuAmMAINYeIRaNALIs (Software quality attribute)

5.5 NON953Na (Business rules)

Yan1uundue (Other requirements)
AMARWIN N BASIUANA (Glossary)
AARYIN U WUUTIABINTIATIEN (Analysis models)

AAKUIN A SIUANTAUABDINTAANUANIETAS (To be determined list)
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U1 (Introduction)
6.4.1 aquszasn (Purpose)

A1esutY  lwdmsussuneingusyasauassyuy
faede 1 ieiuingshiusnisaiannseidng luniseanluevgeiunisiidudunsiese
qUNIM

2. iiWasdausan1sIRusNIsH U N U I

(Y L4

6.4.2 deyanwalnlylutangdns (Document conventions)

v

[ [d

A1B3UNY  aSuedidnuyaivseguninnianud Ay duiiey

o
2

A10819  YaImuAAIINRIN IS TENHIITAT T BT UM ST IMEkEea (UML)

uazas (Flow chart)

6.4.3 ngumaneuazALUzlIN13au (Intended audience and reading suggestions)

Aesute  esungUsziavveanguidmvng uazuuziharduluniseuenans
AR08 LanasdllIEmsUImansvensias dndiuuivenduas lusunsuues uagsinns
1n59n15 neweena sUkuzIhlemenaTIaeiml ny)suideuine veuiiog

DINTIUYDINTTININIY

6.4.4 vauLun (Product scope)

AD5UNE  BBUIUEUS LABINUTRUANITTINIUTDweNALS Weonleserawsiut eyl

[
v Ao s

BIANTVITONAYNSNNTINA Idevie Wusha Tudeiinvesesnns

v = v

degne  ideveintiymvenisliuinisninssauingiieavesiunssaivreya swaliiin
pwdanarnlun1sUfudery viliia md v uuguieuluseudes vsseiry
Jsuvinislulasuanuasninauignuas liaunsodamunaveinsiigsnssulaan
shaiininsguszmaulsuiesyuiadaia maliuinsuvudisanseing dutunisiiu
susaveyalioglusUiuYesgIuTeyaT AT IUTINYaYAs Y TAEIvesls
Hretuegiuszuy dnruduiussenitveyasig fomeusazidalonialigly
asolrnuazguatiostuveyamariuldoeeiussansam
IngmeannnsesdiusiosduuimdeUssautymivesnssmfureyavesesnn iy

nuvadnnaInlunsiiuveyavesyraariiluniediunnailavessnlveyswienisy
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ihusunsresiogunin vednnarnlumsiiureyaiuiaummnanmsiiivieyavey
reluaygmianisiiusunsiegyme uaslimsiuimsvelueygmienisiuey
ludunoulauda dealiiAnvednnarnlunisufvfer ildiamiaiiuufodeula
doiidos dniunuageunnsgdeldianlasinissyuvesnlueygimianisiiiu
sunsreaaguam el ulueyamannsaduaueveluayanehudumesidn uay
Inseniiadouiirauisssuuufiiings i0s uay Android a150%7ea T suiTeuls
9818799 TS UgANTE Mobile Banking g4in1siau1ssvuidounaruniely

NUIENIY UALYIUIBNIUNIEUDNA I TUTDTIE

6.4.5 N15914999 (References)

' £%
a 1 a =

fesune  wansemsenansviefieguuiudueg i SRS dedsiviavand oesudsaiio
gVsAanSvDIDIANITLART Idesia Wusha wazsT e s
A29Eg ° %%ﬂ’zyzﬁﬁam(m51/?%7755/’3%"71/&?a\m75@31/@1/5@/’77577/4f/ua"’umﬁs/ﬁ;'a@?/mw
®  WIETIYUYANITUTIINIULALNISIAUSNIINIATIAINSEUUATYIA WA 2562
(https.//www.dga.or.th/policy-standard/policy-regulation/dga-dg-
256/dga-046/)
® ungVemAnTYeIeIANS
o wsyTIUiygiauAToIeYATINYARA WA 2562
(https.//www.ratchakitcha.soc.go.th/DATA/PDF/2562/A/069/T 0052.PDF)
o nsouLumNNInTeuleesuIasaneinduarAningg
(http://sql.ldd.go.th/intraaccount/Th_e-GIF/TH-eGif EGA.pdf)
o @ﬁam55@7//"71/7&@%ﬁamﬂﬁz'?ayfwsz/’éya531//3’7wzj7£/\77w77ﬂ§§
(https.//www.dla.go.th/upload/ebook/column/2554/5/622 3335.pdf)
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A195U1ElAY52U (Overall description)

6.4.6 yUUBIVEITZUV (Product perspective)

A195U"Y a3 UM BURUN N TIuansduUTENa U nYessy ULl IS euRasE NG
syuvgaydiuraUsrauLardunasilan suenazsduysyleviinansimun
YaNALIS

A79819

Web application

Mobile application

- avdeupuaniRlunsvesenluaygymUszneuisnsidudunsiesioguam
- AIAOUANUTYBINTATUNNT

- verisluaygnUszneuisntsiusunsiesoguam

- aneseuenaslunisvesentueygnUszneuismsiiusunmeseguamues

yarasTINALazlRyana

- ATIVABUANIULVRINTANTUNIT

- anunInNTNgIuTeYaTesyARATTIIAaL TRYARALA

. . v
Snivanuaznfivaslueugn qﬂﬂaﬁii&lﬂq Fiuvaya
H o o ) (Database)
] - ayaaeuRuantilun1svesenlueugmlszneuiansfiliudunedegunin
- ATIVADUANTUVDINITANIUNT ~__
@ :“ - vorslusyanavszneufnnsilusunsedoaunn ‘ U-
(] il Toeol o0
- dnlvanuazanilvanlusugn =
i uﬁqﬂﬂa duiinveya —
a@V\%H‘quL‘UWEji%UU MNFUVYA

- wasa YN seBnTUBYAA v 4 ‘ m
‘ - Swlvanuazaniilvasluougn L{TURUIMN Web
Service
& o Payment

s v - Wiu-au fguassuu
dndinrierly & O Gateways

- ig-au wmthil o

- ATITABY L-aU ‘ﬁ.’W'UWEJHa ﬂd@jLLaL’ﬁg‘U‘U

6.4.7 Wan¥uwaeszuu (Product functions)

Aedue  asuiliitunanivednisfiein |y WNUANNTTUATOYATTAUULAAVTDUNUNN
AANADBULING
7989 syuvilifumaiusivsiuveyavesveeenlveuginianisidusunsigdaguain

Ingesifusausanguveyanmsnseneyalufuueunaiaty viioniuveyail
gnnsenlvazgnasteyaluiipudeyaiioifusiusiuveyauasUssuianasaly
suviluvaglrsussuveonitu 4 daude
1. fvasulvaygn (User) uvaduypnasssun) uazidiyana a1u1so
awziieuuaznsonyeyaiilalunisvesenluaygaianisiliusunsiese
g Upload tona15idesluysznounisueayq1n a1u1509529a0U
aounsaleenlueyaaldlag lunsdilaueundinduulnsanindoui

AI0750%7155AI55TUTEURUN IV UINANLS
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2. zaymﬁ’w‘q"'ﬂ'zf/aan“luayzym (Licensing Officer) mmsag%yawmﬁ
vosulueygIndunuveyansivaeungndasesiana1samngluny
oonluaygniamsilfusunsieseguamuazeenlueyam

3. W miiren 193U (Accountant) a7303uiiunTossulenuazoen
luigSesuiulsigvasuluavgm

4. g”@ua'a‘suv (Administrator) 5’71/755745(/?50?/27%/@7]%%1/@?/80532/1/
FIursagUeyayvesulueyg1a fvua Username, Password Uaziiiy

U3n71956799 1o

6.4.8 UszinnuazAnanuyMzyadnaid (User Classes and charecteristics)

ANa5sUNY

A0819

szyARaR Lysinee) 1A1ndnaglvgendnasi

<<enumeration>> Item
ST - weight : float
- CREATE : inF =0 - description : String
- SHIPPING :int =1 + getPriceForQuantity()
- DELIVERED :int=2 + getWeight()
-PAID :int=3 1
1
0
Customer OrderDetail
- name : String L Order 1 line iterm | 9% £ nt
. n = i . -
- dellveryéddfess : String o e - taxStatus : String
- contact : String + calculateSubTotal()
- active : boolean + calculateWeight()
1*
Payment

- amount : float

1
( | ] )

Credit Cash Check WireTransfer
- number : String - cashTendered : float - name :String - bankiD : String
- type : String - bankiD : String - bankName : String
- expireDate : date + authorized()

NI N T UDSUIEUAUNINA Y
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6.4.9 @NNLINADUNTTYIN9U (Opereting environment)

A1B5UIY  BSUNEANINKINABNTTENALITITYINNIU SIuDIannaTuaNTARITIEULUL URNTS
LAZLIDTTULAZEIUUTZNBULONALISNIDUBUNALATUDUS NABDIVINITUITINAY
el o lugiuvoaoUnaIaTudIWiIes seuuimulgevaInlsaniviulavu

531_/1/1/51.7%75 Windows Server (Version xxx) ia IS (Version xxx)

o lugiuveun3as Database server szUUTNALIA 29511750997 Y
j?ﬂ?/%%/a MysQL uussuuUuanIs Windows Server (Version xxx)

o TludamesjluSuuoundiaty ssuuiianndesainisnsessunsleaes
gﬁ?ﬁ/u Browser Agaluil Google Chrome (Version xxx), Mozilla Firefox
(Version xxx), Internet Explorer (Version xxx) WJG lugauveans oq
newituseTuUUAITAY wialdnin 3o Insdwiindoui (Smartphone)

° Zuﬁauzg/%ym Mobile application szuuilWausasaiusasassunisly
d?U?/éJv"@l/bZ?fyUu%UU‘L/ﬁUUﬁﬂ?S iOS (Version xxx) ¥5@ Android (Version

xxx) %38 Window Phone (Version xxx)

6.4.10 vaanalunisesnuuunaznisinlulyau (Design and implementation constraints)

v v

Asute  esuteTensntelygnileg Nazdidaadeniidludmsutniaul §191352084
WlgU18UBI0IANTNIONNVBTIAY Y0I1NAVBIEITALIS (VBAIVUARILLIAIAIIY
AOINITUUILAIILTT) NMSauRDnULaUNALATUENY wialuladianiziniosliouasy

Fruveyanazly nMsandunisavuiuvemnuadiun1w lWslaaeanisaeans

FefasanEumasade AUAYYINITEBNLUUMEBNINTFIUNTEULUTUNTY)
A79819 o ssuuiiansedsnTy) PHP (Version xx)
® 5:51/1/7?5?720/?/27%/@ MySQL (Version xxx)
o syuuRawiNIMUIATeUd Iy CPU Intel Core i8 wiaemINT) 8
GB g71598anvu9 1 TB
o szyufesevsuluslnmea HTTP wag HTTPS

® SYUUMDITAITUNISIYITYAYEYAT MU Password Yedg e 1e8anaTiiu
MD5
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6.4.11 N33V LY (User documentation)

fesue  wanssemsdulsznouenasily (wu efledly/ASly unieann)
ZeRlgl o oslpionslvarudmsugly Ussnaudae fuelueygm tamirieen
luayge
o (wihiinsiu uaspuassuy

o gaulnlonIsluanaissuy n15a150MUAENIT)ALYOYA

6.4.12 auuﬁgmuazmsﬁawq (Assumptions and dependencies)
fesue  seydadedionvdmadeemvuadiseyld swfsdguuisatunisiauivie
anndounismiiunuvievediin
ZeRlgl o ISR LE ngTATeUTAgYes 1vu ShaAsTIMTen (Tudy
o grsaursianund Tudutaziisane (iosessunisenlvanvosuvesu
luavge
o Tlunsaiiitguesulueyamunlomuwious fubudaunnuiliindes
159Uy
o nSoudiniiaslaulaudanlasaviousnines
o szuuiAseresumesidalrulyly

o Jliimaiuvesiausudeugiuuunishivinis
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YanmuAnN1saulasnisuen (External interface requirement)

6.4.13 dusiauszauily (User interfaces)

L2

fesue  edulsdnwurdiudeUsrauszisrendufuazdly dsenasaudenimmiinge
feg1ensgu GUI vieadledladeonduiifidosuftiamuvedita n1sdnang
iaeyuuarilenduinsgiu (wu 351%) fegnnguunnutitaeuduiiuidn

IASFIU NTUARITEATILLARITORANAR WUy
Rl o mseanuuuausayssaulellansgIu HTML 4.0 w39 HTML 5.0 4as
Cascading Style Sheets (css) iaifuimaaiugsouluuaniuy Browser

srevidniuas laansgin Wac

o niseanuuuiulasaag naile Responsive Web Design vl iulas
ansauaawalioe s auyugUnsaiiunnseiu lnelelanswiuuas

LB TUH Y

6.4.14 daunaUseanusnsuls (Hardware interfaces)

A1B3UNY  BBUIUANUAENIINTINGLASNINIEANVBIRARL AIUABUTEATUTENINTaNALIT
wazadulsEneusinvesszuy feoraniuisszinvgunsaliisesiudnuaizyes
veya wazn1snuaunsldreusEninwendaiuazerfauasuaziuslnneanis
Aoansiily

79819 liddausaussaruensauasingn sss s T uue UWaIATUA Y LLa UNE AT

1G5 598me 918 WeeAnsineaun 19 Firewall

A5IRILBNENTTRAVUANITHAUITONALIS 88




AanssuAudanIsuasionaislnsinisveansiuas E

6.4.15 dusiauszarusanduwls (Software interfaces)

[ '
A v 1 I~

A195U"Y auIpduseUsTaUsTIReNALS T Ud LU sEneuTeNd WISz ug (Feuas
nesty) Tdsgruveya sruuURtRnTg infesdielau esuieuinsiisiduuas
dnwazvesmsieansesiaenarsiieduneluslnnoa Sumefinaniadeulusunsy
weUndindulasoziBen szyvoyafivswanBeussvidulsenausensiuag

Zebbyl o nisdedITsEnINg Yy auasUNanaTUUTINOURIE N3 UTUNTT

(AeaunisenuanIsunlvveya isuisnazgnlaamsuglalagly ODBC
(Open Database Connectivity)
o Joyavsgnsavsulnelaiunesu PHP uasgnluiilew feguveya e

MTIVTOUAIINYNABIVDINITUNYIVOYANONITUTLUIANAUAZUTAIEIA

6.4.16 dqusauszarunisaedns (Communication interfaces)

fesue  esuneteiinuadiAsivestuilanduniseansisududmivsensduasd saufs
dua Liuusuwes Tslnreanisdearsvendsninesuazinionns wuuesu
didnvnsednduazdun ﬁmummsa‘i’mgmwu%ammﬁLﬁlmﬁﬁuaa ITYUINTFTIUNTS
Aoansfiazly iy FTP w3 HTTP seylymidiuaudasnstlunsdoans wionns
wnsasnsnstelewveyauaznalnnisdlasiug
el o svyvezllusianea TCPIP uazluslanaa HTTP dmsuifules voyanosu
§laszgnareloulnelads HTTP-POST uasveyanisnumssgnareloulag
1938 HTTP-GET veyasviariuazgnivisialnelulusinnea HTTPS Tunsdl
innlanuss ez sTsea 55T
o msonlvamenarslulusianea FTP

o msifeunenuniieniumeuenlyluslnnea SOAP uazsu-aveyan g
XML
® N5 TPUNEFINTUINUIEAUDUNAATUEIUN 1A DY 18N TANIIAAOUT 4G

138 5G
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AMENUAYBITTUU (System feature)
wwaniluansbiiutinisdnssidovvenmuanislynudmiureduismunnanuazves

SEUUUINSUaN AW kISILA

377
449&6“ _
gl -
\ 2 /
New user Register
l License officer

QD

=

Registered user

o o
NINN 6.1 1IN Usecase iSUUﬂﬂiaaﬂan‘iému'lﬂ

6.4.17 AENUAYRY Use Case Register (asnsilaw)

1. AMB3UNKATAIAUANNAIATY (Description and Priority)
ARsUNY  seuMetulduY YesnnanTRLarsEYInlladuaud1Anas Uiunane vsesm

79819 glanlsllaamziieussdpsaamsdeunalyiantuous naanyaleidniua1hygs

2. ?ian'ixé:u/ﬁ'lﬁumsmuaum (Stimulus/Response Sequences)
fMosue uansI18N1IERUIN1TNTEYNealuas NI TNOUALDITEITEUUT NTEdu
wgfngsy Aisvuel dmsuandnuaed
Zebtyl o 1y "aaiden’ /manden - uwuesuveyaammz Tz UTINg Ty
o nanu 'a" : veyafiawmsidouazldsunisraeaey dalddgymvenan
UFANAIINTIENED (Help) vzuanauduthemsunionassldnay 0y

= o & [ i o/ 4 o >
awmzilgunansessassoslulugmimanvesuly
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3, YafmuANTseL (Functional Requirements)
fesue  szysemsveriuuanslselasaziBeaiiievesiuauansovesmonduasi
drositiiieligloannsalouinisiiflilasaudnuaed vioiedidunmsmunsdnig
Tynusudasfvenduniasnevauesiodeulivefinnaiafinnanisally viens

v v !

Wnuveyailigneies vermunasnssduasuiiu luaquiase asiaaaula

f9819 REQ-1 :
‘t‘?"ag/ma Register (a4veiUe/)
gﬁ?fy\mu 1. New user
2. License officer
IngUsEaI uielsigveluaygnaimisaameidouls uaziloamsidousuSouds

FIIONVIFITUY UaznTIeavidentszinnlveyyimnouduisedls

Woulvnowml | guelvewgwdaluinisatnslvauszuy

Waulunegvas | dUydvesuluevayn

YunauN1TYNIN | 1. nsenveyadiugagvelueug i lngluaviivnsusyyivy
2. n79n Username Wag Password

3. gueuansnisivlyaussuulag License officer
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6.4.18 AiANTRAYD User Case Get Help (Y9A1MUv8WED)

1. AMBTUNBKAZAIAUAMNEIARY ( Description and Priority)

[y

ARsUIY  SeuMetuIduY YesnmanTRLarsEyInliasuaud1Anas Uiunane vsesm

124 =

79819 HiasmzUeuannTovenuyIemaennsyuulansadiiddym) aaanvailainy

4

ARSI

2. ?ianixé:u/ﬁ'lﬁumwauaum (Stimulus/Response Sequences)
foSUne  WAAITIENITEIAUTDIN1INTEVe R T UAT N1 TNDUALDIYDITEUUT NEHY
wofngsy Aisvuel dmsvandnuaed
Zeptel o nantu/den 'mrailan’ : szuvevarailnanenmsidenldineuiunes
vosvesuluaug 19
o nanYu/aen "Aaminuves (FAQ) : Frotuuazmmauiliiuyseleaiay

UsIngiu

3, YafmuANTseL (Functional Requirements)
fesue  szymemsvetisuanslsilasasBeaiiieivesiuanuansovesmendinii
dositiiieligloanunsolouinisiiflilaaudnuaed vioedidunmsmunsdnig
Tynusudasfvenduniasnevauesiodevlivefinnaiafinnanisally viens

Wnuveyailigneias vermunaasnseduasuiiu luaquiase asiaaaula

A29E19 REQ-2:
Fogina Get Help (¥9A27/%3¢/139)
gﬁ?f’:ﬂ‘lJ New user
IngUsEaI e lirveluayamannsantailvangfenislvar uazngsuiiey

71799 3999AI0IUTINUVRY (FAQ)

Woulvnaumh | guesulvavyindsluiimsadnslvrussuuuasionisadeonisleaiu

Woulunegnas | guesuluevginaiusaaamedeuliedagndes

Funoun1sin | 1. gluiaansidoussidonndalussameonarsidenisudananty
“arailvan” seuvasaadlanenarsludilnameiszylaegly

2. fluitasameiiioussainy “FAQ” SyuyssuanienImmauiiny
Uae

6.4.19 AMANWULYBITTUY 3 (LAzBUY) YiLvuAINUIUATUNN Use Case
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vanuanlilanentu (Non-function)

6.4.20 VBN MUAATUUSZANSAIN (Performance requirements)

(]
Vala

Aesute  wndivennuaiulseansaindmsurenduisaaldaniunisainieg Ivssyling
waraFurewgraiiayglilnimuelalnuuazdaduladenniseaniuui

N FUARY

v

el o syyuilhoesessuglydiuauuInwsaus i 1191031 100 Concurent USers

£
v v £ 2 a 27

PNUL YIABDNIN IO UF UL ylUs2e219879590457

® SxyUFaNAINISTOINIUERAENIAT (24 TN 7 T1)

® syuUdeNIIITaYNIMYITUlAN Vg SAUITIdoY

6.4.21 vanmuafuAUUanNY (Safety requirements)

A193UNY  TEUYeMnUATINgIYBITUATITAIIEENIY NT08UNTIEND1LAATUAINATLY
FaWAWIT NMruaNInTN1TUoNUNTEN1TANTUNISLAY TABIALTEUAT AEDATUNTT
afiunsnaeslesiu ssdleuievievedsruneuanlas Nseydymaiuning

UaanNgdIananI1saankuy on15udIUY D NALISHAZLUINIINTEA LY

A9BENY ® AANIAIYeNIHNNTUTONGUISTIA 1A 1uAINUADAAY VedaalnsUNTT

M3IITOY ARLEN uazpa iedesdulaliinnmenisalieuss

1
a o o/ 4

o goniuaTozdoasanIsadanara oauuayuilan U IR YAIuA 2
Uaenne

o gowsiaTazdasdaliinalanstiasunaidanain wetesiumsiseuns
VoAnANaIM

o gaviuITAosamrsagdnIsieulsmnyiudeluilelissuuiinnaiu

Uaanse
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6.4.22 YBNMAUAATUAUIUAY (Security requirements)

fesue  seyrerimuelag Wenfulymiuanuduasdemimdudiui nistlesiuvoya
flavdoatrilassensiuad nsfgatdaugly S1efslouevievetisdunisuen
o Afdamiuanusiunsfidmansenusesenduls uaznisiusesanutiunmie
arnududuiiidoadulunmvertmun

29819 1. M53991A27UAY (Confidentiality)

Y

o lyvzawmzidouiygsyvulaglonuneiavinsuseyivuy azlasunis

2/

F5I90UAIIGNADINDUTIL TN UAITIUYOYS

v v
a

o Lawizmisudnveudusruudiniuiierdandivideveyagvesy
luaugnls
2. A3 UARYaY (Accountability)
o AanssumsunlutiyFiammazgniuin
o SyUUdulnITANATEIYBYATILYARAN Y W.5.U ANATOIYEYAFINYAAA
WA, 2562

6.4.23 AUANUARIUAMNTNVRITBNAWIS (Software quality attribute)

A1B3UNY SyudnuazRuNIRNE S UTenAwIs Tzl udAnsenlunTe Wi F1

Y

4 a

fosfinnan ldun anuannsolun1suiuia anumdeuleeu arugnios A
famgu arwanmsalunshausmiu msthsssnwm enuidedio msthnduan
Tolval Slenumunu anuansnsolunmsmadeuuagnslea Budu
29819 1. paruwdonlyery (Availability)
o szuvsswioulosiu 7 3u 24 Falue Feransansvaevldlaegansieay
mviNIesTYURSaUSE Sn il
2. m5lgaru (Usability)
o ssyvesUssiunawannsalumslausumsaseglvamnussnm
3. Uszansnw (Performance)
®  NIIVAADUANIUIAINTINDUAUBY (Response Time)
4. Wansunrsvireru (Functionality)
o ilindumsiauezgnusadusiunismeunduvesluanssuy
5. A nTade (Reliability)

®  NITNAFDUAIINLUANUADANY LA UTUNTTOG 1N NE
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seymann1sUURanule Weddiugendwas 1w yreaviseunumlaausavimiinilanele

anunisallanizaaradlulevemnuaa1un15naul U uLed WADIAUIUDNDIVDAINUANTT

hauuiegraiederuldng
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Y o = .
YaN1uUAdUe (Other requirements)
Amuavennund ulaf liaseuaguisaiuduluy SRS Feo1asufisvemuungIuveya
Yoiruaauduanaveiuanenguneg Jnguszasanislagndmsulasinis uavdus wudiu

TmiRgvesulusidng

6.4.25 AMANUIN N BASIUANT (Glossary)

[
o o 3 Y

Aupediefdndulunisinumneegisgndes sutsigauazige Ml 9199y

a3190 A5 UANILENFA1NN FeAsaunguaIBlASINITUEoTteIANSALA

6.4.26 AMANUIN U LWUUI1A0IN15ATIZH (Analysis models)

¢

#3050 ANUAANITIATIENNLABIVBI LYY WHUNINNTEUANTINAVRIVYE (Data Flow
Diagram) kunInAag (Class Diagram) WNuNIWANSL UG suan U (State Diagram) B3I BLNUAIN

ANUENNUSTR L UNR (ER-Diagram) 1Uumu
6.4.27 ANAKNUIN A SIYNITAIUABINITNNMUANIENAY (To be determined list)

Tuhveilenaaziindulunends Inaidunssiusinseniseneg Mdunisiiisfiuninuila

Wnlgnisimunfauysaiunyy
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1. A. Lamsweerde, "Requirements Engineering from System Goals to UML Models to
Software Specifications (Chapter 4)", Wiley, 2009, ISBN 978-0-470-01270-3.

2. B. Berenbach, J. Kazmeier, D. J. Paulish, and A. Rudorfer, "Software & Systems
Requirements Engineering in Practice ", McGrawHill, 2009, ISBN 978-0-07-160547-2.

3. |. F. Alexander and R. Stevens, "Writing Better Requirements (Chapter 7)", Addison
Wesley, 2002, ISBN 0-321-13163-0.

4. P. Tantatsanawong, “Fundamental of software engineering & digital transformation”, IDC

Premier”, 2022, ISBN 978-6-16-487305-6.
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LUURNYAR

fnds Wilgenusluundl 6 msdmhienansvafmuansiangenduas uasdavionaisveriivun
nswaungenifuas Tnely Template 7 innunld §aldidennsd dnurluntanuan n
$1u 1 ns@dne welndulandlumsdaiienasvefmunnisiaugensuag Tnonsdlnw
Usznaulusag

® (Case study 1: Library Management

® (ase study 2: Train Control

® (ase study 3: Meeting Scheduling

ausaniilvan Template WNASVOAINUAANNFDINTITINUTENALITIAINAIATIAUA TR UE

https://drive.google.com/drive/folders/101H9 Xo6XrZmSsqcewJQW7PbVXAGF1p5?usp=sharing
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LLAUUSHISNISEDU
UNM 7 N1SASIEIUAUADINIS wazn1suUsenu

AMATNAIINADINTS

&
LUK
1. NUNIUANUADINIS
2. AUNINVDINUNUNIU

3. 918N1TNUNIU

HAdWSNISITEUIINEUNTEY

a

1. ABgURSUIENINUNNSNUNIY LAZATIVEBUAUADINIT LA

a

LSUUASIVABUANUABDINT LA

eXp ey

2.

A5n15d0u

1. Uss818

2. enfregvsyuu Inglansdiegsszuuilunidn

3. HAnTIURAUTIULANIANNARLITY

dan1sdau

1. wluAIVaLLEUD
2. STUUNARLLAY WU ADURILADS LASBILADY LAT9R18NN

3. @NANSUSENaUAIEDU
N159AKAZN1SUSSLAUNE

1. AYLUUNTTUS Y
2. ALLUULUUENIR

3. AZLUUNNTRAUSIEURIUES
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UN 7 NNSASIREDUAIIUABINIG Uazn15UseNU

AMATNAIINADINTT

NM3nT19aeUANABINTHNTURBUEATNETDINIARILIANABINT LTURAY MN8N
MTIFADUAIINADINTT NAETUTOITNBNAITAINADINITHUALAAMNARAAR DY ANANYTA! Uag

AINUYNFBY

Requirements Document : RD —> semsrestamn
o AINTIVEBUANUABINNT ;
mmgsuaqmﬁm (List of problems)
(Requirements
(Organizational knowledge) o o d o vy
validation) nsnseyianasiul)
UINTFIUVBIBIANT —p (Agreed actions)

(Organizational standards)

nf 7.1 Inputs e Outputs YBINTZUIUNITNIIATIVEDUANABINS

namdl 7-1 1Junsuanadia Inputs WA Outputs YBINTLUILNTAIATINAOUAILFBINST
39 Inputs e thdelunssdnvenssuiunisnisnsadeumudosnsidl

1) LoNaN3AINFBINTT (The requirements document) mstfunestuiiauysalveonans
innitatusnsiiddliata esesdaguiuuiassadoununnsguuesesnns

2) mmgmmaqaaﬁﬂﬁ (The organizational standards) NT¥UIUNITNITATIVAOUAIILABINS
AsADRRdesfuINIgIULeITEY FaiudsiifunassudiAeivestu RD AsIgnszUILNNg
MTIAEBU

3) AT3U9383ANT (Organizational Knowledge) Wutladoiilsidususssu uilumsufomdu
Asfiddnann aufiAsavedlumsasrgeumiudesns Femsuiesnnsddwianereisuidn
waziinurrseuiAsvedunsiauuaslsssuy stwzmmi’ﬁﬁu?ﬂﬁﬁmmﬂ’Lumiﬁmszmums
N3NTI9A0Y

warlududnunde Outputs wioratilisuINNTEUIUNITATIVEOUAILABINITTIUTZNEY

Tuene 2 dasanaludl
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1) 519n15u93tgynn (A problem list) A91891590951891UT YU ILABINULNAITAIILADINTT

v ! A i ¢ & v === = °
msvzdndulssiandyiou anurguase avuldauysal 1Wudu wifiduseseiniiagdnuun
Ueymsinas senundumnunmy

2) nsnseyiianasiull (Agreed actions) AsiauriaasAnsanasiiagyiniiownlunseusuuss
daorunisalnsoiesullenutdyminiiad unieniaaunat ulusuinn n19v1 Agreed actions
fnfaluusunmnsgsiavsessansiiounlvdymviseeviausiuiululasinisvseianssunsenis
Auudennuateiy aunsaludiuniliwewmilidenisvennamagsnafiseyitasasyinesls

atdls wasidlale WislinanssuvielasinsianudiSanuinguszasaiinunbiluvennas

7.1 NUNIUAMUADINIS

mMsnunuaNudeINsumaialunisnsivaeunudeanisiiinislyeg1aniewing eves
AUNqUANTBIULAEIATIENANUABINTT FeazdouaamTgym iieuszyumvennatiunisunle

Ugynninu

'
a o [

TUADUYBIFURUUNTEUIUNTNUNIUANADINTTIARY A3l

[

1) NUULHY : Famumuazideniian wazanuiidmiunsussgmumu

2) NITABLENES : NFTABENANSANUFBINSIAZIENANTUY TiReavaslRUa Uiy

3) pSeundoudvunsunI ; Sufus uLazkanIANAATuALFBINISTiazauen
Femudauds nsaziu wietlymaue

4) Useyununiu : ﬁlTMﬁULLaﬂﬂﬂ’J’mﬁﬂLﬁﬂ%ﬁ%mﬂﬁ'aﬁﬁLﬁUﬂ’]ﬁLLfﬁ‘U‘fjﬁl‘J’MWﬁLﬁﬂsﬁu

5) fanunsaiiuey ; Fanthnsmuniuasaseaeuinsnssyhildnssaaiuly 16sunns
adunsaell
6) wnionans : Ufulgnenasanudesnsiiasfeulfifiudsnisinuitldanastiuly dedy

paullenvazlasuniseausu isenasnaulunumudnass

'
1 al

msUszquegnafumenislunismumunnusioims Usssumaduyeeailifiduioves
Tumssananudeansiifidsassiligndos TusewinamsUssimnsanudesnisaztiaususas
ANUABINIIAILEINU TIlUTIANAATILATY) uaﬂQWﬂﬁﬁaqﬁﬂwsszqﬂﬁywwﬁwuLLazﬁ’uﬁﬂ‘szym
dnsunsvszyaluadedaly Fdlufinesiandniiviutihfiaviiionssaatiufinanudesnsude
Paymeine fignantulufivsera anlunisuszanunsnatlumsmuasuaudesnts 0199wy

20-40 ANNABINTT #iB 1 Tala TuegiuvrwInveInUfeIN1g
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7.2 dU1TNVBINUNUNIY

[

nsidenaudnfimanzandmiuiiumuniuenudesnsluddiddy audunsifienansas
gnavaeulnefinsdifinuunnsisty fannyanaiiiussaunsaifidnaiu dndululs aisesd
Hlaszuurdefunuuaigna IMnTeeniuusEuy uwagimnsaudosnsogluiiy

%aﬁ%mé’ﬁﬁdau‘lﬁtﬁaﬁLﬁ'm%m

1) gisiszaumsaifiuansnafuazinandsnnuansaiiunniisiu arwiiagyszaunsally
N1INUMUANINADINITON9z AN TaviIwU Ty s

2) mn Stakeholders fifiusvaunsaifisnstuiidrusaulunszurunisarsgeunasivlaly
Arudosmsvesiifidildduaudsdug axiuuilduiaslamadeunuamudonis

flunsiaaeuasUsznauludae Stakeholders 7 wana 19 uluN1959U5INAIING 89015
fwaunszuumsgiiduiomedusseriinsrenarnuamudonisiisndenisddiuny anu
Fosmsmaniimnaunundounluneuiitzesnuuu azanansasuinsIuwsseazalyngld
Fruufunsnaeuasiiaindnuinudoresiueg furunnuesssuuuagsiuIuves Stakeholders fid
wultulASUNANIENUAINTEUY

A13M3IRABvaEA Bl nguALT I nue i iradunaziaiusudaveulunise1uionans
funsivasvazsiudituluanuiivaznanfsdufiediiunisnseaesy aundnfiununmuensas
Fuesrnsisanseiuntenuarmaddadudesnnlunisimsnumu fafunsnumueaes

#995N15U 52 HU ST URNTINULAL AUANIND N UIUYIN AN AAINNATIY
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7.3 F78N1TNUNIU

n1slysenistunisnsrraevdsesuisdnvuzuazveianainfiintuues Wumadand
Usgansnmann inselaeunfguiRnudnaziveranaiaiiug
Tup1919% 7-1 UERIIIUNITATIVEBU (Checklist) ANBAULAMNINYBIANUABINTT 7

o @ ¥
NUUADINTIVEDU

] wa A W o v
M990 7.1 qmﬁmumwiaanwmswﬂ“ua\immmaemi

# || aumwnNeUszasa AUNUY

1. || Completeness NISEYRAETIUTINANLARINIS RN vedlulassnsvseverdwifognsnseungy

Taglinnuau vsevamely

2. || Consistency mMsTsuANURBINsidiauaeandesiu danuvunelilufiemaneniu denndesiu

3. || Adequacy LNANIANNABINTTAITIEYANARINISTlUTgasBunTliieane ielilianumenyay

LYY

wazduuseleviinalasansvs owansn i aaimmn

4. || unambiguity afpadsunsossuelitanu lirquaie lnslanzegidsidndnay viienislieny
weNifeIves Welinnudeinsgnesuieetsdnmuuaglifinuiniurieniny

Fuauluniseruvseta

5. || Measurability Awsnagnilsunseasnatun lussdufiagyhliannsaysaliuvseinng ensiauasniu

@ou Shanagaule

6. || Pertinence ANUFBINSADIADAATEITUTUSEaIATaISEUY Meldusunves Problem world wag

System world

7. || Feasibility agdosiaudululy (aduieiu) neldvesiaseg (Constraints) 1wy suUsvanm

(Budget) 1781 (Schedule) uazmalulad

9. || Good structuring LONANIAINGBINTT (Requirements document) azfasdilassaisiiBounaiuly

9aUsENRUMLNE VDI

10. || Modifiability LBNANTANUHBINTTITABIENUT I US UL LY LWRBULUAY aziiuiuls (Revise,

adapt, and extend) Tusgagianuungay wagluvinli System-to-be @ome

11. || Traceability Wowengg Tuenansmudosnis lutezifumsideulvl viensusuun agdosaunsn

asvdaudaunduls
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1. A. Lamsweerde, "Requirements Engineering from System Goals to UML Models to
Software Specifications (Chapter 5)", Wiley, 2009, ISBN 978-0-470-01270-3.

2. G. Kotonya and I. Sommerville, "Requirements Engineering: Processes and Techniques
(Chapter 4)", John Wiley & Sons, 1997, ISBN 0-471-97208-8.

3. I F. Alexander and R. Stevens, "Writing Better Requirements (Chapter 8)", Addison
Wesley, 2002, ISBN 0-321-13163-0.
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A4 TidanluenasAINUABINISAINLUURATALUUNT 6 U llun1SRI9d8UAINNFABINITAY

Checklist MUy NIDUTFYNAIINNITATIVEDY

# || aumwnNeUszasn WANISASIAEDU

1. || Completeness

2. ]| Consistency

3. || Adequacy

4. || Unambiguity

5. ]| Measurability

6. Pertinence

7. || Feasibility

9. || Good structuring

10. | | Modifiability

11. ]| Traceability
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d2ufl 3 N15IANISAUADINTS

(Requirements Management)

[} -4 = | v 1 g
NaaWﬁﬂ’ﬁL’iﬂug‘Uﬂ\‘iﬂ?uu
undi 8 N1539N15AUGBINTS (Requirements Management)
o  N13IATYITEULAYIAUTIUTILAINLABINNT

o N5UABULUAIAINNABINTS
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LLAUUSHISNISEDU

UN?l 8 N1SIANITAIIUADINS

&
LUK
1. nMsdnseilounazlAusIuTINAMUADINTT

2. mMsasunlainufednis

HAdWSNISITEUIINEUNTEY

)

1. QBgUSUIEANNARINISILEDYS AuANNARINISALUSIUASULS

ol

a v [

2. fRuszysasdaiuaudeansla

3.

)

e eXp ey

Syudnnsiunsasullasnnuseanishe

aN

A5n15d0u
1. Us5919

2. enfegesyuu Inglansdiegssyuuilunidn

3. HAnTIURAUTULANIANNARLITY

dan1sdau

1. wluAIVaLLEUD
2. STUUNARLLAY WU ADURILADS LASBILADY LAF9R18AN

3. @NANSUSENIUAIEDU
N159AKAZN1SUSSLAUNE

1. AYLUUNTTUS Y
2. ALLUULUUENIR

3. AZLUUNITRAUSIEUDIUES
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UN? 8 N1SAANITAUABINS

maiAsuulasaufosmsdusenduasioindudesundfiintuluunuyng Tasenis dee
wnfieufesnsazdnanilouuiaudidudu Kamse fnqusraselumsinugenduastu fiile
tanlalunsunlelymudediueuasanauislunssiiven Fadlnmudululddesinniitm
famnazgnaumldesuanysaisaudiFudy Snisssorafintymilie ldnaennan suidlesnan
gsnadasaniiunanisey S?fqmsﬁﬂﬁymLﬁ@%umedwﬁqiﬁﬁ]ﬁ?ué’qﬁﬂmﬁmlﬁuim wat N laidideym
Tyl uansigshviuiuiazanoos
Tussrianssuiumsvensiuasiidnlfudelmulalullymiifniaasuwdases
naenan et varuadiurendLIardadimsiansaudenis esessulymiiasundas
il Fausznoude 2 tumeu el
1. MTINLAUNITIANITAINADINTT (Requirement Management Planning) Wunisng
unumsTausdutumeuusniiddlunssuiunisinmaanudesnis Tnedeshmsieudgmd
AetuuaBosleifussuuiitiog wneluusedimauntgnmilienavdmansznudeszuudu B
noliAndamunsnaeuls Wolddamiuiaiud SwmesmUsznamsulszanaiinsfodasely
el AudesnsfiAsunasiulifoduduminoimatsinvssuy dumnefindesd
nszvILNTTAge NS Tldna i BnaSmils
2. M3¥nsANLUAsLLUAIIINFeINNS (Requirements Change Management) i1 3
funoufo
L ms%miwﬁi’]iymLLazmﬁlauLLUaﬁaﬁmum ﬁﬁgumawflﬁlmﬁa&Jmiszqﬂiymlﬁmﬁu
yormuaviieunsionaiinisuAsunUasiigiamssuuiauedefld sswistuneud
witinneidyuivieveiauenisiudsunlanionsaaeuindugndes nanis

v vaAy

AAs1eviazdanduludainssswanisilasundad aNaNsNIN1E8UST UV AINUAT

Y

Wasuwlas visedeaulanazenidnnisiasunlasnle

® N15LATIZINTIATIZINTAULUAazUSEIunsA e TuTunaudaziinis
U UN15UA 8 ULUAIN LEUD SINDINANTENUAUSZUULAL b DUINIUSEUIUNS
Alra18TuNISUA suLUaY F9909USEUIUNITN I ULIVDINISUSULUA dULDNENS

o [

Yafun N15eanwuUsEuULazn1sutlulyuaswiian1siasziasad uaziinig

Anaulanasaniiunssielunsely
o sufiunsiUfsundasveriivun Juneull giaussuuIzdniveimualuantaunle

wen Weiagthlungnszuiunismsesnuuuwaziiluleass
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8.1 N159AILTYULAZAUTIUIINAMUADING

N3R5 T8 ULaTAUTIVTINANNADINT (Requirements organization and collection) W
Jupaud Ay lun1sUInIInN1sAINABINTT (Requirements management) Lun1suveyansin

szidguuaznsiusiusuanudenis weliiulaienudeanislag fddymnrau wegamely

8.2 N15sUasuLUaIAIUABDINT

A
space
Revision Revision
Variant N N\ I\
/ / O/
(user class A)
Revision Revision
Variant M Y N
(user class B) ~ - N4

v

time
a a ¥
2NN 8.1 n1stasuldainlIunNpInig

namit 8.1 WunsuandliiiunmuainisiTaunnsvesnisiUasuulas anunseuvsladu
2 §if Fevzuanaduaavudunaivesnslynussuy dsenaudonisudsiuenaiad ulunai
uansafy uazdrulumsunluanudesnis ssiinsuananesduriniu Tnglunisunlousazads azdas
fignuunsitlslugaidendu

I

® HAINNTTUTUUTIBITU (Revision) agvibrieidulagiuvesgandwisiug In1siauing

'
=

PIOLUAMUMAUNTEUNINT IV

® n1saawUad (Variants) LAAINANUABDINISNAUNDNAISAURVUUIAALUAY INNAVDULUR

W3avee WieduuglvnurseRouluiiuiy
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A15719% 8.1 N15IUAYULUAIVRILBNEITAIIUABINIS

No. UJaduileavin Ussinnvaenis UsEinvag yranalunisdsundaa
Wasuuvas BRELY
1. || Errors and flaws in the Correction Revision RE, design, implementation,
RD after development
2. || Better customer Correction, Revision RE, (design),
understanding extension (implementation), after
development
3. || New functional Extension Revision, (RE), (design),
feature variant (implementation), after
development
4. || Improved quality Amelioration Revision RE, design,
feature (implementation), after
development
5. ]| Environmental Adaptation, Variant RE, design,
change: new class of contraction, (implementation), after
Userornew tsage extension development
condition
6. || Environmental Adaptation, Revision (RE), (design),
change: new way of extension (implementation), after
doing things development
7. || Environmental Adaptation Variant RE, (design),
change: alternative (implementation), after
way of doing thing development
8. || Environmental Adaptation Revision (RE), (design),
change: new (implementation), after
regulation development
9. || Environmental Adaptation Variant (RE), (design),
change: alternative (implementation), after
development
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No. UJaduileavin Ussinnvaens UsEinvas yranalunisdsunda
Wasuuuas 195U

regulation (e.g. in
another country)

10. || Environmental Adaptation Revision (RE), (design),
change: organizational (implementation), after
changes development

11. || Environmental Adaptation, Revision (RE), (design),
change: new extension (implementation), after
technology development

12. || Environmental Adaptation Variant RE, design, implementation,
change: alternative after development
technology

13. || Environmental Extension Revision, (RE), (design),
change: new Variant (implementation), after
opportunities developrment

14. || Process fluctuations: Contraction, Revision RE, design, implementation

change in priorities,
schedules or cost

constraints

Adaptation

ASIANITAINABINTS
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8.3 N15LYoUY9/N15M52FUIDUNAUAINUADINS

forward backward

Objectives, domain concepts, \ \
requirements, assumptions horizontal

Architectural components )
vertical

d d N Yoo

Source code Test data User manual

and connectors

= = v o v
AN 8.2 ﬂqilﬁjalliﬂﬂ/ﬂqiﬂiqﬂﬁaUﬂa‘UﬂaUﬂfﬂﬁJﬂa\iﬂqi

9 md 8.2 YueSuredinsnsnaeudounduiauuuiuad uazuuuuuiuey Taefins
Feuleawuunuiueunionisideslesiuiesszninainguszasa (Objectives) WazUOULIANTDILLIAN
(Domain concepts) 138N31NIIUABULUULUILEY daun19id ouloasenineingUssasnuay
09AUsznaUTedlAsIasns (Architectural components) 138NI1NNSNILABULUULLIRG LATATTNIY
aounuuluenth (Forward) asflumsmuaintagussasaluglanedusunsy drumsmuasuly
119ds (Backward) azduntsmuasuanlanedusunsulgingussasa

ANNUVUIEYDINTTATIVEOUE dUNa UTUT AN Forward Backward Horizontal and Vertical

'
G a o v a

Wudsddey farsanlaan
o nslynisnsrvaeudeundunuy Backwards ﬁﬁu%@yaiwaazLﬁaw%wfmﬁm (Source)
Lﬁamﬁa‘%ﬁw%ammﬁjléuaéwaéwama LaTAZANNTANBUAI ALY “ﬁamiﬂfmmﬂm”
Taefi s18n9uti1usne (Target item) agseyfiasenisunasdian (Source item) Wi ole

98U uaranusmhveyanduanla

® NAANIUAINY BULEINITATIVADUG DUNTUKUY Forwards 3e9IH331518n15919N
Anmuazdamaniusieniseslstng vlaunsnseysen1sdus Nileglaann Source item

w38318MINgNAAATY

® N15ATIABULDUNAULUU Horizontal Lag Vertical traceability @1u150917ANaNTENU
2930158519 NM5UTUUT ien1sausens welylunsusedu wazvinisunluveya

Ag 9 NlAsURanIENU
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8.4 N15M529FUTDUNAUVIINAANSNUAINABDINS

N13ATI9F0 VI DUNAUVDINAANSAUALIUABIN1S (Requirement Traceability Matrix : RTM)
Li‘JuLaﬂmiﬁﬂaﬁ’wﬁqﬁﬁmmummﬁmmwwﬂ% T,mamﬁa'ﬁm'm?aﬁmuﬂﬁgmmﬁqﬂﬁwl,auaLLaz
ANAINTOIUNITATIER UGB UNSUANFBINITIULENENTATULAEN LLazdmamﬁaguqmwsﬂ'ﬁ
fmurgensing gnusrasandnues RTM Aonisasivaeuitvefmuaienualéiunisduiunisoy
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Case study 1: Library Management

The University of Wonderland (UWON) wants to convert its library system into a new system to ensure
more effective access to state-of-the-art books, periodicals and proceedings while reducing operational
costs. The current system consists of multiple unconnected library subsystems, one for each UWON
department. Each department subsystem is responsible for its own library according to department-specific
procedures for book acquisition user registration, loan management, bibliographical search and access to
library resources. Such services are essentially manual in most UWON libraries. They rely on card indexes
maintained by library staff according to some keyword-based classification scheme. Such schemes are
specific to each department. A few departments are using rudimentary file-based software written by their
members.

Some of the complaints about the current system as reported by university authorities, library staff,
department members or students include the following:

® Unnecessary duplicate acquisition, by several departments, of infrequently accessed copies of

books or proceedings that are relevant to more than one department.

® Unnecessary subscription, by several departments, to expensive journals that are relevant to
more than one department.

® Acquisition of books or proceedings of marginal interest to the university, which could be
borrowed from other universities with which UWON has an agreement.

® Subscription to journals of marginal interest to the university, which could be accessed in other
universities with which UWON has an agreement.

® Unavailability of requested books, for a variety of reasons such as department budget restrictions,
excessive borrowing by the same user, lack of enforcement of rules limiting loan periods, loss or

stealing of book copies and so on.
® Unavailability of journal issues while they are being bound into yearly volumes.

® | ack of traceability to previous borrowers when books, proceedings or journal volumes are found

to be damaged.

® |naccuracy of card indexes, e.g. a book is stated as being available whereas it is not found at the

appropriate place in the shelves.
® Bibliographical search restricted to library opening hours.
® Slow, tedious bibliographical search due to manipulation of card indexes.

® |naccurate search results, due to poor classification of books, journals or proceedings within

departments.
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Incomplete or ineffective search results, due to relevant books, journals or proceedings being
indexed in other UWON department libraries, or unavailable at UWON.

The new UWON library system should address such problems through a software-based solution

integrating all department libraries. The new system should interoperate with library systems from partner

universities. It should provide interactive online facilities for book acquisition, user registration, loan

management, bibliographical search and book reservation. Access to such facilities should be restricted to

specific user categories, according to authorization rules specific to each facility.

The new system should take advantage of opportunities provided by new technologies. In

particular, it should support subscriptions to e-journals, provide access to foreign digital libraries (under

specific conditions), support e-mail communication between staff and users, enable bibliographical search

from anywhere at any time, and provide a Web-based interface for book e-seller comparison, selection,

and order submission.




AanssuaudanIsuasionaislnsinisvensiuas E

Case study 2: Train Control

Traffic at Wonderland airport (WAX) has increased drastically over the past few years. The increase in the
number of companies and flights calls for the building of new terminals. The increase in the number of
passengers calls for a new transportation system between all terminals, and between the main terminal
and Wonderland City. The current bus transportation system has reached its limits in terms of transportation
capacity and quality of service. Buses are slow and often late due to traffic jams; passengers need to stand
in long queues, sometimes for an unacceptably long time, which may cause them to miss flight connections,
and so on.

The government of Wonderland has decided to replace bus transportation by a train-based system.
The envisaged system is aimed at increasing transportation capacity, speed and quality of service. The
decision is also motivated by recent regulations for reducing greenhouse gas production

Preliminary investigations suggest that software-controlled movement of trains will allow for better
punctuality, higher frequency and better information to passengers.

A consortium has been set up to undertake this project. It brings together government
representatives, airport authorities, Wonderland Railways and the engineering company selected to
implement the project. The latter is subcontracting the software part of it to a software house.

In the new system, all terminals will be interconnected through an underground circular, one-track
railway. The main terminal and city terminal will be interconnected by a two-track line (one for each
direction). The main terminal also has parking tracks for inactive trains, servicing and so on. Each track is
divided into track segments of a fixed size called blocks. Each terminal holds one block called a station
block. Each block is equipped with an entry signal (or 'virtual gate’) and multiple sensors to detect the
presence of trains, identify trains and their speed and so on.

The envisioned software is expected to control the acceleration of trains, the opening of train
doors, the block signals and the display of information about the current/next station on information panels
inside trains. The railway company would also like to reduce operational costs. A fully automated, driverless
option is envisaged as an alternative to the standard option. In this standard option, train drivers have to
follow recommendations issued by the software and respond to regular stimuli issued by the software to
check driver responsiveness. The driverless option is currently being discussed with the unions.

Various concerns about the new system have already emerged at this preliminary stage:

® |n order to ensure rapid transportation of passengers, trains should run fast, without unnecessary
delays, and at high frequency, during rush hours at least.

® |n order to guarantee safe transportation of passengers, the probability of accidents must fall below
the threshold imposed by safety regulations. In particular, the distance between two trains
following each other must always be sufficient to prevent the back train from hitting the front train

in case the latter stops suddenly. The speed of a train on a particular block may never exceed the
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limit associated with that block. Trains may never enter a block whose entry signal is set to 'stop".
Train doors must always be kept closed while a train is moving.

In order to ensure comfortable transportation, trains should accelerate/decelerate smoothly.
Passengers at a station should be informed in time about trains arriving. Passengers inside a train

should be informed in time that the train is departing, which companies are being served by the

next stop and so on.
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Case study 3: Meeting Scheduling

With the advent of globalization, companies and organizations are increasingly distributed over multiple
sites and countries. Wonderland Software Services (WSS) has identified a large potential market for meeting-
scheduling software that would exploit Internet-based communication technologies. Scheduling meetings
with busy people is generally a nightmare. It is hard to find a date and a place that suit everyone's
constraints; meeting organizers need to pester people to get their availability; other people are
unnecessarily inconvenienced by messages that do not concern them; when the meeting is scheduled
some constraints have changed in the meantime; new scheduling cycles need to be repeated when no
date/location is found in a reasonably short period; and so forth. As a result, meetings tend to be organized
poorly and late; important people sometimes do not show up; and there is a significant, unnecessary
overhead in the scheduling process.

Meetings are typically scheduled as follows. A meeting initiator informs potential participants about
the need for a meeting and specifies a date range within which the meeting should take place, asking
people to return their availability constraints within that time interval. Constraints are typically expressed
as two sets: an exclusion set specifying dates within the date range when the participant could not attend,
and an optional preference set specifying dates within the date range on which the participant would prefer
the meeting to take place (a date may refer to a full day or a period in a day). In some cases, the initiator
may also ask participants who will play an active role in the meeting for specific requirements regarding the
meeting room (e.g. projector, laptop, network connection, videoconferencing facilities etc.). 'Important
participants may optionally be asked to state preferences for meeting locations.

The scheduled meeting date should belong to the stated date range and to none of the exclusion
sets; it should ideally belong to as many preferences sets as possible. The meeting venue should ideally
fit the preferences of important participants. A date conflict occurs when no date can be found outside all
exclusion sets. A room conflict occurs when no room can be found, at any date outside all exclusion sets,
which meets the room requirements. Conflicts can be resolved in several ways: the initiator may extend
the date range, some participants may remove dates from their exclusion set, or some participants may
decline the invitation to attend. A new scheduling cycle may thus be required in case of conflict.

The envisioned meeting scheduler software should reflect as closely as possible the way meetings
are typically managed. It should be useable by administrative staff and provide major improvements in

several respects:
® Average participant attendance should increase thanks to the selection of meeting dates and
locations that are the most convenient to potential participants.
® Meetings should be scheduled as quickly as possible once they are initiated.
® Meeting dates and locations should be notified as quickly as possible to all potential participants
once they are scheduled. In all cases, there should be sufficient time between notification and the

meeting date.
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The organizational overhead should be kept as low as possible on the initiator's side. In particular,
the meeting scheduler should support all required interactions with participants, for example to
communicate requests, get replies (even from participants not reacting promptly), assist in
negotiation and conflict-resolution processes, and inform participants on request about the state
of the scheduling process.

The amount of interaction with potential participants for meeting scheduling, in number and length
of messages, should be kept as small as possible.

The new meeting scheduler must be able to handle multiple meeting requests in parallel. Meeting

requests can be competing by overlapping in time or space. Concurrency must thus be managed under

physical constraints; a person may not be at two different places at the same time, and a meeting room

may not be allocated to more than one meeting at a time.

To allow as much flexibility as possible, dynamic replanning of meetings should be supported. On

the one hand, participants should be allowed to modify their exclusion set, preference set and/or preferred

location until the meeting is scheduled. On the other hand, exceptional constraints should be

accommodated after a meeting is scheduled, such as the need to schedule an urgent, more important

meeting. The original meeting date or location may then need to be changed; sometimes it may even be

cancelled. In all cases some way of replanning should be set up.

The system should be flexible enough to accommodate different data formats (e.g. date or address

formats) and evolving data (e.g. the set of concerned participants may vary during the scheduling process,

and the address at which a participant can be reached may change).

There are also security concerns to be taken into account, such as the following:
Meeting initiation should be restricted to authorized personnel.

Confidentiality rules should be enforced, for instance a non-privileged participant should not be
aware of constraints stated by other participants, or of other meetings to which the latter are

invited.

Rather than a single product, WSS is thinking of a product family. The customization space should cover

the following variations:

Professional meetings, private meetings.

Single-site meetings, meetings where the target site needs to be determined as well, electronic

meetings.

Regular meetings (e.g. for a university course), occasional meetings.

Single-level meetings or multi-level meetings where the importance of a attending a specific
meeting is higher or lower with respect to other meetings.

Single-level participation or multi-level participation where the importance of a meeting getting a

specific attendee is higher or lower with respect to other attendees.




AanssuaudanIsuasionaislnsinisvensiuas E

Single-level participants or multi-level participants where some participants are hierarchically more
important than others (regardless of a specific meeting) or have less flexibility in changing their
constraints.

Variations on what participating in a meeting means, e.g. full attendance, partial attendance,
participation through delegation.

Variations on what constraints are about, e.g. no preference set, unordered preferences, ordered
preferences, date availability dependent on meeting location.

Parameterizability on explicit conflict-resolution rules that are tunable by the client, e.g. 'best
meeting dates and locations should be determined by considering participants with higher
importance first', in case of date conflict the scheduler will propose a person of lower importance
to withdraw from the meeting, 'in case of date conflict the meeting scheduler will propose a
participant to withdraw from another meeting of lower importance’, a date within some exclusion
set will be considered if the corresponding participant has high flexibility'.

Mono-lingual, multi-lingual communication with participants.

Variations on additional features such as support for elaborating the meeting agenda or the meeting

minutes.
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Introduction

(This introduction is not a part of IEEE Std 830-1998, IEEE Recommended Practice for Software Requirements Specifi-
cations.)

This recommended practice describes recommended approaches for the specification of software require-
ments. It is based on a model in which the result of the software requirements specification process is an
unambiguous and complete specification document. It should help

a)  Software customers to accurately describe what they wish to obtain;
b)  Software suppliers to understand exactly what the customer wants;
¢) Individuals to accomplish the following goals:
1) Develop a standard software requirements specification (SRS) outline for their own organiza-
tions;
2) Define the format and content of their specific software requirements specifications;

3) Develop additional local supporting items such as an SRS quality checklist, or an SRS writer’s
handbook.

To the customers, suppliers, and other individuals, a good SRS should provide several specific benefits, such
as the following:

—  Establish the basis for agreement between the customers and the suppliers on what the software
product is to do. The complete description of the functions to be performed by the software specified
in the SRS will assist the potential users to determine if the software specified meets their needs or
how the software must be modified to meet their needs.

— Reduce the development effort. The preparation of the SRS forces the various concerned groups in
the customer’s organization to consider rigorously all of the requirements before design begins and
reduces later redesign, recoding, and retesting. Careful review of the requirements in the SRS can
reveal omissions, misunderstandings, and inconsistencies early in the development cycle when these
problems are easier to correct.

—  Provide a basis for estimating costs and schedules. The description of the product to be developed as
given in the SRS is a realistic basis for estimating project costs and can be used to obtain approval for
bids or price estimates.

— Provide a baseline for validation and verification. Organizations can develop their validation and
verification plans much more productively from a good SRS. As a part of the development contract,
the SRS provides a baseline against which compliance can be measured.

— Facilitate transfer. The SRS makes it easier to transfer the software product to new users or new
machines. Customers thus find it easier to transfer the software to other parts of their organization,
and suppliers find it easier to transfer it to new customers.

— Serve as a basis for enhancement. Because the SRS discusses the product but not the project that
developed it, the SRS serves as a basis for later enhancement of the finished product. The SRS may
need to be altered, but it does provide a foundation for continued production evaluation.

The readers of this document are referred to Annex B for guidelines for using this recommended practice to
meet the requirements of IEEE/EIA 12207.1-1997, IEEE/EIA Guide —Industry Implementation of ISO/IEC
12207: 1995, Standard for Information Technology — Software life cycle processes —Life cycle data.

Copyright © 1998 IEEE. All rights reserved. iii
Authorized licensed use limited to: Burapha University provided by UniNet. Downloaded on October 16,2023 at 01:29:45 UTC from IEEE Xplore. Restrictions apply.



Participants

This recommended practice was prepared by the Life Cycle Data Harmonization Working Group of the Soft-
ware Engineering Standards Committee of the IEEE Computer Society. At the time this recommended prac-

tice was approved, the working group consisted of the following members:

Edward Byrne

Paul R. Croll

Perry DeWeese

Robin Fralick

Marilyn Ginsberg-Finner
John Harauz

Mark Henley

Leonard L. Tripp, Chair

Dennis Lawrence
David Maibor
Ray Milovanovic
James Moore
Timothy Niesen
Dennis Rilling

The following persons were on the balloting committee:

iv

Syed Ali

Theodore K. Atchinson
Mikhail Auguston
Robert E. Barry

Leo Beltracchi

H. Ronald Berlack
Richard E. Biehl
Michael A. Blackledge
Sandro Bologna
Juris Borzovs
Kathleen L. Briggs
M. Scott Buck
Michael Caldwell
James E. Cardow
Enrico A. Carrara
Lawrence Catchpole
Keith Chan

Antonio M. Cicu
Theo Clarke

Sylvain Clermont
Rosemary Coleman
Virgil Lee Cooper
W. W. Geoff Cozens
Paul R. Croll
Gregory T. Daich
Geoffrey Darnton
Taz Daughtrey
Bostjan K. Derganc
Perry R. DeWeese
James Do

Evelyn S. Dow

Carl Einar Dragstedt
Sherman Eagles
Christof Ebert

Leo Egan

Richard E. Fairley
John W. Fendrich
Jay Forster

Kirby Fortenberry
Eva Freund

Richard C. Fries
Roger U. Fujii

Adel N. Ghannam
Marilyn Ginsberg-Finner
John Garth Glynn
Julio Gonzalez-Sanz
L. M. Gunther

David A. Gustafson
Jon D. Hagar

John Harauz
Robert T. Harley
Herbert Hecht
William Hefley
Manfred Hein
Mark Heinrich
Mark Henley
Debra Herrmann
John W. Horch
Jerry Huller

Peter L. Hung
George Jackelen
Frank V. Jorgensen
William S. Junk
George X. Kambic
Richard Karcich
Ron S. Kenett
Judith S. Kerner
Robert J. Kierzyk
Dwayne L. Knirk
Shaye Koenig
Thomas M. Kurihara
John B. Lane

J. Dennis Lawrence
Fang Ching Lim
William M. Lively
James J. Longbucco
Dieter Look

John Lord

Stan Magee

David Maibor
Harold Mains
Robert A. Martin
Tomoo Matsubara
Mike McAndrew
Patrick D. McCray
Christopher McMacken
Jerome W. Mersky
Bret Michael

Alan Miller

Celia H. Modell
James W. Moore
Pavol Navrat
Myrna L. Olson

Terry Rout

Richard Schmidt
Norman F. Schneidewind
David Schultz

Basil Sherlund

Peter Voldner

Ronald Wade

Indradeb P. Pal

Alex Polack

Peter T. Poon
Lawrence S. Przybylski
Kenneth R. Ptack
Annette D. Reilly
Dennis Rilling
Andrew P. Sage
Helmut Sandmayr
Stephen R. Schach
Hans Schaefer
Norman Schneidewind
David J. Schultz

Lisa A. Selmon
Robert W. Shillato
David M. Siefert

Carl A. Singer

James M. Sivak
Richard S. Sky

Nancy M. Smith
Melford E. Smyre
Harry M. Sneed
Alfred R. Sorkowitz
Donald W. Sova

Luca Spotorno

Julia Stesney

Fred J. Strauss
Christine Brown Strysik
Toru Takeshita
Richard H. Thayer
Booker Thomas
Patricia Trellue
Theodore J. Urbanowicz
Glenn D. Venables
Udo Voges

David D. Walden
Dolores Wallace
William M. Walsh
John W. Walz

Camille SWhite-Partain
Scott A. Whitmire

P. A. Wolfgang

Paul R. Work

Natalie C. Yopconka
Janusz Zalewski
Geraldine Zimmerman
Peter F. Zoll

Copyright © 1998 IEEE. All rights reserved.
Authorized licensed use limited to: Burapha University provided by UniNet. Downloaded on October 16,2023 at 01:29:45 UTC from IEEE Xplore. Restrictions apply.



When the IEEE-SA Standards Board approved this recommended practice on 25 June 1998, it had the fol-
lowing membership:

Richard J. Holleman, Chair Donald N. Heirman, Vice Chair
Judith Gorman, Secretary

Satish K. Aggarwal James H. Gurney L. Bruce McClung
Clyde R. Camp Jim D. Isaak Louis-Franc¢ois Pau
James T. Carlo Lowell G. Johnson Ronald C. Petersen
Gary R. Engmann Robert Kennelly Gerald H. Peterson
Harold E. Epstein E. G. “Al” Kiener John B. Posey

Jay Forster* Joseph L. Koepfinger* Gary S. Robinson
Thomas F. Garrity Stephen R. Lambert Hans E. Weinrich
Ruben D. Garzon Jim Logothetis Donald W. Zipse

Donald C. Loughry

*Member Emeritus

Valerie E. Zelenty
IEEE Standards Project Editor

Copyright © 1998 IEEE. All rights reserved. v
Authorized licensed use limited to: Burapha University provided by UniNet. Downloaded on October 16,2023 at 01:29:45 UTC from IEEE Xplore. Restrictions apply.



Contents

Lo OVRIVIBW ettt ettt sttt et et et b et b et e bt et e bt et e at e s bt e abesbeemae s bt et e sbee b e ebeenteene 1
Lol S0P ittt ettt ettt ettt h et b et h et e be et bt et eae e bt s beenbeeaaenbeas 1

2. RETEIEIICES ... ettt ettt sttt st ettt ettt 2

3 DIETINILIONS. ...ttt ettt et b et b et e be et s bt e et e bt et e bt e nbe et e sbeeane b s 2
4.  Considerations for producing a 200d SRS......c..coiiiiiiiiiiiiiieeeeteee et 3
4.1 Nature of the SRS ..ottt st s e 3

4.2 Environment of the SRS ..ot e 3

4.3 Characteristics 0f @ Z00d SRS.....cc.coiiiiiiii et e 4

4.4 Joint preparation of the SRS ....c..coiiiiiii e e 8

4.5 SRS @VOIULION c.ntiiiiiiiieiitiieritet ettt ettt sttt st b e sttt b e bbbt e st e bt et e sbeeneesaee 8

4.0 PrOtOLYPING..c.eiriieutiiieiteittee ettt ettt ettt ettt et se et sbt et sbt e bt s bt et e bt e bt eb b e bt estesbe et e sbeeneenae 9

4.7 Embedding design in the SRS.........cooiiiiiiiiii ettt e 9

4.8 Embedding project requirements in the SRS .........ccociiiiiiiiiiieeec e 10

5. The parts of an SRS ...ttt ettt ettt st s aesaeen 10
5.1 Introduction (Section 1 of the SRS)......cooiiiiiiiiieeeee e 11

5.2 Overall description (Section 2 of the SRS)......ccoiviiiiiiiniiiieeeeeeee e 12

5.3 Specific requirements (Section 3 of the SRS).....c..ccocevviiriiiiniiiieeeeeee 15

5.4 Supporting INFOrMAtION .......cocuiviiriiriiiiiiee ettt ettt sttt s b eanenaeeas 19

Annex A (informative) SRS teMPIAES....c..coeiriiriiririiiieteieecece ettt 21
Annex B (informative) Guidelines for compliance with IEEE/EIA 12207.1-1997 ...c..cccoccviiviniinvnicnennes 27
vi Copyright © 1998 IEEE. All rights reserved.

Authorized licensed use limited to: Burapha University provided by UniNet. Downloaded on October 16,2023 at 01:29:45 UTC from IEEE Xplore. Restrictions apply.



IEEE Recommended Practice for
Software Requirements
Specifications

1. Overview

This recommended practice describes recommended approaches for the specification of software require-
ments. It is divided into five clauses. Clause 1 explains the scope of this recommended practice. Clause 2
lists the references made to other standards. Clause 3 provides definitions of specific terms used. Clause 4
provides background information for writing a good SRS. Clause 5 discusses each of the essential parts of
an SRS. This recommended practice also has two annexes, one which provides alternate format templates,
and one which provides guidelines for compliance with IEEE/EIA 12207.1-1997.

1.1 Scope

This is a recommended practice for writing software requirements specifications. It describes the content
and qualities of a good software requirements specification (SRS) and presents several sample SRS outlines.

This recommended practice is aimed at specifying requirements of software to be developed but also can be
applied to assist in the selection of in-house and commercial software products. However, application to
already-developed software could be counterproductive.

When software is embedded in some larger system, such as medical equipment, then issues beyond those
identified in this recommended practice may have to be addressed.

This recommended practice describes the process of creating a product and the content of the product. The
product is an SRS. This recommended practice can be used to create such an SRS directly or can be used as
a model for a more specific standard.

This recommended practice does not identify any specific method, nomenclature, or tool for preparing an
SRS.
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2. References

This recommended practice shall be used in conjunction with the following publications.
ASTM E1340-96, Standard Guide for Rapid Prototyping of Computerized Systems.1

IEEE Std 610.12-1990, IEEE Standard Glossary of Software Engineering Telrminology.2
IEEE Std 730-1998, IEEE Standard for Software Quality Assurance Plans.

IEEE Std 730.1-1995, IEEE Guide for Software Quality Assurance Planning.

IEEE Std 828-1998, IEEE Standard for Software Configuration Management Plans.’

IEEE Std 982.1-1988, IEEE Standard Dictionary of Measures to Produce Reliable Software.

IEEE Std 982.2-1988, IEEE Guide for the Use of IEEE Standard Dictionary of Measures to Produce Reli-
able Software.

IEEE Std 1002-1987 (Reaff 1992), IEEE Standard Taxonomy for Software Engineering Standards.
IEEE Std 1012-1998, IEEE Standard for Software Verification and Validation.

IEEE Std 1012a-1998, IEEE Standard for Software Verification and Validation: Content Map to IEEE/EIA
12207.1-1997.*

IEEE Std 1016-1998, IEEE Recommended Practice for Software Design Descriptions.5

IEEE Std 1028-1997, IEEE Standard for Software Reviews.

IEEE Std 1042-1987 (Reaff 1993), IEEE Guide to Software Configuration Management.

IEEE P1058/D2.1, Draft Standard for Software Project Management Plans, dated 5 August 1998.5

IEEE Std 1058a-1998, IEEE Standard for Software Project Management Plans: Content Map to IEEE/EIA
12207.1-1997.

IEEE Std 1074-1997, IEEE Standard for Developing Software Life Cycle Processes.

IEEE Std 1233, 1998 Edition, IEEE Guide for Developing System Requirements Speciﬁcations.8

IASTM publications are available from the American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken,
PA 19428-2959, USA.

2IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331, Piscataway,
NJ 08855-1331, USA.

3As this standard goes to press, IEEE Std 828-1998; IEEE Std 1012a-1998; IEEE Std 1016-1998; and IEEE Std 1233, 1998 Edition are
approved but not yet published. The draft standards are, however, available from the IEEE. Anticipated publication date is Fall 1998.
Contact the IEEE Standards Department at 1 (732) 562-3800 for status information.
4See Footnote 3.
3See Footnote 3.
6Upon approval of IEEE P1058 by the IEEE-SA Standards Board, this standard will be integrated with IEEE Std 1058a-1998 and
?ublished as IEEE Std 1058, 1998 Edition. Approval is expected 8 December 1998.

As this standard goes to press, IEEE Std 1058a-1998 is approved but not yet published. The draft standard is, however, available from
the IEEE. Anticipated publication date is December 1998. Contact the IEEE Standards Department at 1 (732) 562-3800 for status
information. See Footnote 6.

8See Footnote 3.
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3. Definitions

In general the definitions of terms used in this recommended practice conform to the definitions provided in
IEEE Std 610.12-1990. The definitions below are key terms as they are used in this recommended practice.

3.1 contract: A legally binding document agreed upon by the customer and supplier. This includes the tech-
nical and organizational requirements, cost, and schedule for a product. A contract may also contain infor-
mal but useful information such as the commitments or expectations of the parties involved.

3.2 customer: The person, or persons, who pay for the product and usually (but not necessarily) decide the
requirements. In the context of this recommended practice the customer and the supplier may be members of
the same organization.

3.3 supplier: The person, or persons, who produce a product for a customer. In the context of this recom-
mended practice, the customer and the supplier may be members of the same organization.

3.4 user: The person, or persons, who operate or interact directly with the product. The user(s) and the
customer(s) are often not the same person(s).

4. Considerations for producing a good SRS

This clause provides background information that should be considered when writing an SRS. This includes
the following:

a)  Nature of the SRS;

b)  Environment of the SRS;

¢) Characteristics of a good SRS;

d) Joint preparation of the SRS;

e) SRS evolution;

f)  Prototyping;

g) Embedding design in the SRS;

h) Embedding project requirements in the SRS.

4.1 Nature of the SRS

The SRS is a specification for a particular software product, program, or set of programs that performs
certain functions in a specific environment. The SRS may be written by one or more representatives of the
supplier, one or more representatives of the customer, or by both. Subclause 4.4 recommends both.

The basic issues that the SRS writer(s) shall address are the following:

a)  Functionality. What is the software supposed to do?

b)  External interfaces. How does the software interact with people, the system’s hardware, other hard-
ware, and other software?

c)  Performance. What is the speed, availability, response time, recovery time of various software func-
tions, etc.?

d)  Antributes. What are the portability, correctness, maintainability, security, etc. considerations?

e)  Design constraints imposed on an implementation. Are there any required standards in effect, imple-
mentation language, policies for database integrity, resource limits, operating environment(s) etc.?

The SRS writer(s) should avoid placing either design or project requirements in the SRS.

For recommended contents of an SRS see Clause 5.
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4.2 Environment of the SRS

It is important to consider the part that the SRS plays in the total project plan, which is defined in IEEE Std
610.12-1990. The software may contain essentially all the functionality of the project or it may be part of a
larger system. In the latter case typically there will be an SRS that will state the interfaces between the
system and its software portion, and will place external performance and functionality requirements upon
the software portion. Of course the SRS should then agree with and expand upon these system requirements.

IEEE Std 1074-1997 describes the steps in the software life cycle and the applicable inputs for each step.
Other standards, such as those listed in Clause 2, relate to other parts of the software life cycle and so may
complement software requirements.

Since the SRS has a specific role to play in the software development process, the SRS writer(s) should be
careful not to go beyond the bounds of that role. This means the SRS

a)  Should correctly define all of the software requirements. A software requirement may exist because
of the nature of the task to be solved or because of a special characteristic of the project.

b)  Should not describe any design or implementation details. These should be described in the design
stage of the project.

c) Should not impose additional constraints on the software. These are properly specified in other
documents such as a software quality assurance plan.

Therefore, a properly written SRS limits the range of valid designs, but does not specify any particular
design.

4.3 Characteristics of a good SRS
An SRS should be

a) Correct;

b) Unambiguous;

c) Complete;

d) Consistent;

e) Ranked for importance and/or stability;
f)  Verifiable;

g) Modifiable;

h)  Traceable.

4.3.1 Correct

An SRS is correct if, and only if, every requirement stated therein is one that the software shall meet.

There is no tool or procedure that ensures correctness. The SRS should be compared with any applicable
superior specification, such as a system requirements specification, with other project documentation, and
with other applicable standards, to ensure that it agrees. Alternatively the customer or user can determine if
the SRS correctly reflects the actual needs. Traceability makes this procedure easier and less prone to error
(see 4.3.8).

4.3.2 Unambiguous

An SRS is unambiguous if, and only if, every requirement stated therein has only one interpretation. As a
minimum, this requires that each characteristic of the final product be described using a single unique term.
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In cases where a term used in a particular context could have multiple meanings, the term should be included
in a glossary where its meaning is made more specific.

An SRS is an important part of the requirements process of the software life cycle and is used in design,
implementation, project monitoring, verification and validation, and in training as described in IEEE Std
1074-1997. The SRS should be unambiguous both to those who create it and to those who use it. However,
these groups often do not have the same background and therefore do not tend to describe software require-
ments the same way. Representations that improve the requirements specification for the developer may be
counterproductive in that they diminish understanding to the user and vice versa.

Subclauses 4.3.2.1 through 4.3.2.3 recommend how to avoid ambiguity.
4.3.2.1 Natural language pitfalls

Requirements are often written in natural language (e.g., English). Natural language is inherently ambigu-
ous. A natural language SRS should be reviewed by an independent party to identify ambiguous use of
language so that it can be corrected.

4.3.2.2 Requirements specification languages

One way to avoid the ambiguity inherent in natural language is to write the SRS in a particular requirements
specification language. Its language processors automatically detect many lexical, syntactic, and semantic
erTors.

One disadvantage in the use of such languages is the length of time required to learn them. Also, many non-
technical users find them unintelligible. Moreover, these languages tend to be better at expressing certain
types of requirements and addressing certain types of systems. Thus, they may influence the requirements in
subtle ways.

4.3.2.3 Representation tools

In general, requirements methods and languages and the tools that support them fall into three general cate-
gories—object, process, and behavioral. Object-oriented approaches organize the requirements in terms of
real-world objects, their attributes, and the services performed by those objects. Process-based approaches
organize the requirements into hierarchies of functions that communicate via data flows. Behavioral
approaches describe external behavior of the system in terms of some abstract notion (such as predicate
calculus), mathematical functions, or state machines.

The degree to which such tools and methods may be useful in preparing an SRS depends upon the size and
complexity of the program. No attempt is made here to describe or endorse any particular tool.

When using any of these approaches it is best to retain the natural language descriptions. That way, custom-
ers unfamiliar with the notations can still understand the SRS.

4.3.3 Complete
An SRS is complete if, and only if, it includes the following elements:
a)  All significant requirements, whether relating to functionality, performance, design constraints,

attributes, or external interfaces. In particular any external requirements imposed by a system speci-
fication should be acknowledged and treated.
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b) Definition of the responses of the software to all realizable classes of input data in all realizable
classes of situations. Note that it is important to specify the responses to both valid and invalid input
values.

c) Full labels and references to all figures, tables, and diagrams in the SRS and definition of all terms
and units of measure.

4.3.3.1 Use of TBDs

Any SRS that uses the phrase “to be determined” (TBD) is not a complete SRS. The TBD is, however, occa-
sionally necessary and should be accompanied by

a) A description of the conditions causing the TBD (e.g., why an answer is not known) so that the situ-
ation can be resolved;

b) A description of what must be done to eliminate the TBD, who is responsible for its elimination, and
by when it must be eliminated.

4.3.4 Consistent

Consistency refers to internal consistency. If an SRS does not agree with some higher-level document, such
as a system requirements specification, then it is not correct (see 4.3.1).

4.3.4.1 Internal consistency

An SRS is internally consistent if, and only if, no subset of individual requirements described in it conflict.
The three types of likely conflicts in an SRS are as follows:

a)  The specified characteristics of real-world objects may conflict. For example,

1)  The format of an output report may be described in one requirement as tabular but in another as
textual.

2) One requirement may state that all lights shall be green while another may state that all lights
shall be blue.

b) There may be logical or temporal conflict between two specified actions. For example,

1) One requirement may specify that the program will add two inputs and another may specify
that the program will multiply them.
2) One requirement may state that “A” must always follow “B,” while another may require that “A
and B” occur simultaneously.
¢) Two or more requirements may describe the same real-world object but use different terms for that
object. For example, a program’s request for a user input may be called a “prompt” in one require-
ment and a “cue” in another. The use of standard terminology and definitions promotes consistency.

4.3.5 Ranked for importance and/or stability

An SRS is ranked for importance and/or stability if each requirement in it has an identifier to indicate either
the importance or stability of that particular requirement.

Typically, all of the requirements that relate to a software product are not equally important. Some require-
ments may be essential, especially for life-critical applications, while others may be desirable.
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Each requirement in the SRS should be identified to make these differences clear and explicit. Identifying
the requirements in the following manner helps:

a) Have customers give more careful consideration to each requirement, which often clarifies any
hidden assumptions they may have.

b) Have developers make correct design decisions and devote appropriate levels of effort to the differ-
ent parts of the software product.

4.3.5.1 Degree of stability

One method of identifying requirements uses the dimension of stability. Stability can be expressed in terms
of the number of expected changes to any requirement based on experience or knowledge of forthcoming
events that affect the organization, functions, and people supported by the software system.

4.3.5.2 Degree of necessity

Another way to rank requirements is to distinguish classes of requirements as essential, conditional, and
optional.

a)  Essential. Implies that the software will not be acceptable unless these requirements are provided in
an agreed manner.

b)  Conditional. Implies that these are requirements that would enhance the software product, but would
not make it unacceptable if they are absent.

¢)  Optional. Implies a class of functions that may or may not be worthwhile. This gives the supplier the
opportunity to propose something that exceeds the SRS.

4.3.6 Verifiable

An SRS is verifiable if, and only if, every requirement stated therein is verifiable. A requirement is verifiable
if, and only if, there exists some finite cost-effective process with which a person or machine can check that
the software product meets the requirement. In general any ambiguous requirement is not verifiable.

Nonverifiable requirements include statements such as “works well,” “good human interface,” and “shall
usually happen.” These requirements cannot be verified because it is impossible to define the terms “good,”
“well,” or “usually.” The statement that “the program shall never enter an infinite loop” is nonverifiable
because the testing of this quality is theoretically impossible.

An example of a verifiable statement is

Output of the program shall be produced within 20 s of event x 60% of the time; and shall be
produced within 30 s of event x 100% of the time.

This statement can be verified because it uses concrete terms and measurable quantities.

If a method cannot be devised to determine whether the software meets a particular requirement, then that
requirement should be removed or revised.
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4.3.7 Modifiable

An SRS is modifiable if, and only if, its structure and style are such that any changes to the requirements can
be made easily, completely, and consistently while retaining the structure and style. Modifiability generally
requires an SRS to

a) Have a coherent and easy-to-use organization with a table of contents, an index, and explicit cross-
referencing;

b) Not be redundant (i.e., the same requirement should not appear in more than one place in the SRS);

c¢) Express each requirement separately, rather than intermixed with other requirements.

Redundancy itself is not an error, but it can easily lead to errors. Redundancy can occasionally help to make
an SRS more readable, but a problem can arise when the redundant document is updated. For instance, a
requirement may be altered in only one of the places where it appears. The SRS then becomes inconsistent.
Whenever redundancy is necessary, the SRS should include explicit cross-references to make it modifiable.

4.3.8 Traceable

An SRS is traceable if the origin of each of its requirements is clear and if it facilitates the referencing of
each requirement in future development or enhancement documentation. The following two types of trace-
ability are recommended:

a)  Backward traceability (i.e., to previous stages of development). This depends upon each requirement
explicitly referencing its source in earlier documents.

b)  Forward traceability (i.e., to all documents spawned by the SRS). This depends upon each require-
ment in the SRS having a unique name or reference number.

The forward traceability of the SRS is especially important when the software product enters the operation
and maintenance phase. As code and design documents are modified, it is essential to be able to ascertain the
complete set of requirements that may be affected by those modifications.

4.4 Joint preparation of the SRS

The software development process should begin with supplier and customer agreement on what the
completed software must do. This agreement, in the form of an SRS, should be jointly prepared. This is
important because usually neither the customer nor the supplier is qualified to write a good SRS alone.

a)  Customers usually do not understand the software design and development process well enough to
write a usable SRS.

b)  Suppliers usually do not understand the customer’s problem and field of endeavor well enough to
specify requirements for a satisfactory system.

Therefore, the customer and the supplier should work together to produce a well-written and completely
understood SRS.

A special situation exists when a system and its software are both being defined concurrently. Then the func-
tionality, interfaces, performance, and other attributes and constraints of the software are not predefined, but
rather are jointly defined and subject to negotiation and change. This makes it more difficult, but no less
important, to meet the characteristics stated in 4.3. In particular, an SRS that does not comply with the
requirements of its parent system specification is incorrect.
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This recommended practice does not specifically discuss style, language usage, or techniques of good writ-
ing. It is quite important, however, that an SRS be well written. General technical writing books can be used
for guidance.

4.5 SRS evolution

The SRS may need to evolve as the development of the software product progresses. It may be impossible to
specify some details at the time the project is initiated (e.g., it may be impossible to define all of the screen
formats for an interactive program during the requirements phase). Additional changes may ensue as defi-
ciencies, shortcomings, and inaccuracies are discovered in the SRS.

Two major considerations in this process are the following:

a) Requirements should be specified as completely and thoroughly as is known at the time, even if
evolutionary revisions can be foreseen as inevitable. The fact that they are incomplete should be
noted.

b) A formal change process should be initiated to identify, control, track, and report projected changes.
Approved changes in requirements should be incorporated in the SRS in such a way as to

1) Provide an accurate and complete audit trail of changes;
2)  Permit the review of current and superseded portions of the SRS.

4.6 Prototyping

Prototyping is used frequently during the requirements portion of a project. Many tools exist that allow a
prototype, exhibiting some characteristics of a system, to be created very quickly and easily. See also ASTM
E1340-96.

Prototypes are useful for the following reasons:

a)  The customer may be more likely to view the prototype and react to it than to read the SRS and react
to it. Thus, the prototype provides quick feedback.

b) The prototype displays unanticipated aspects of the systems behavior. Thus, it produces not only
answers but also new questions. This helps reach closure on the SRS.

¢) An SRS based on a prototype tends to undergo less change during development, thus shortening
development time.

A prototype should be used as a way to elicit software requirements. Some characteristics such as screen or
report formats can be extracted directly from the prototype. Other requirements can be inferred by running
experiments with the prototype.

4.7 Embedding design in the SRS

A requirement specifies an externally visible function or attribute of a system. A design describes a particu-
lar subcomponent of a system and/or its interfaces with other subcomponents. The SRS writer(s) should
clearly distinguish between identifying required design constraints and projecting a specific design. Note
that every requirement in the SRS limits design alternatives. This does not mean, though, that every require-
ment is design.
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The SRS should specify what functions are to be performed on what data to produce what results at what
location for whom. The SRS should focus on the services to be performed. The SRS should not normally
specify design items such as the following:

a) Partitioning the software into modules;

b)  Allocating functions to the modules;

c¢) Describing the flow of information or control between modules;
d)  Choosing data structures.

4.7.1 Necessary design requirements

In special cases some requirements may severely restrict the design. For example, security or safety require-
ments may reflect directly into design such as the need to

a)  Keep certain functions in separate modules;
b)  Permit only limited communication between some areas of the program;
c¢)  Check data integrity for critical variables.

Examples of valid design constraints are physical requirements, performance requirements, software devel-
opment standards, and software quality assurance standards.

Therefore, the requirements should be stated from a purely external viewpoint. When using models to illus-
trate the requirements, remember that the model only indicates the external behavior, and does not specify a
design.

4.8 Embedding project requirements in the SRS
The SRS should address the software product, not the process of producing the software product.

Project requirements represent an understanding between the customer and the supplier about contractual
matters pertaining to production of software and thus should not be included in the SRS. These normally
include items such as

a) Cost;

b) Delivery schedules;

¢) Reporting procedures;

d)  Software development methods;

e)  Quality assurance;

f)  Validation and verification criteria;
g)  Acceptance procedures.

Project requirements are specified in other documents, typically in a software development plan, a software
quality assurance plan, or a statement of work.

5.The parts of an SRS

This clause discusses each of the essential parts of the SRS. These parts are arranged in Figure 1 in an
outline that can serve as an example for writing an SRS.

While an SRS does not have to follow this outline or use the names given here for its parts, a good SRS
should include all the information discussed here.
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Figure 1—Prototype SRS outline

5.1 Introduction (Section 1 of the SRS)

IEEE
Std 830-1998

The introduction of the SRS should provide an overview of the entire SRS. It should contain the following

subsections:
a) Purpose;
b)  Scope;
¢) Definitions,
d) References;
e) Overview.

acronyms, and abbreviations;

5.1.1 Purpose (1.1 of the SRS)

This subsection should

a)
b)

Delineate the purpose of the SRS;
Specify the intended audience for the SRS.

5.1.2 Scope (1.2 of the SRS)

This subsection should

a)
b)
¢)

d)

Identify the software product(s) to be produced by name (e.g., Host DBMS, Report Generator, etc.);

Explain what the software product(s) will, and, if necessary, will not do;

Describe the application of the software being specified, including relevant benefits, objectives, and

goals;

Be consistent with similar statements in higher-level specifications (e.g., the system requirements
specification), if they exist.
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5.1.3 Definitions, acronyms, and abbreviations (1.3 of the SRS)

This subsection should provide the definitions of all terms, acronyms, and abbreviations required to properly
interpret the SRS. This information may be provided by reference to one or more appendixes in the SRS or
by reference to other documents.

5.1.4 References (1.4 of the SRS)
This subsection should

a) Provide a complete list of all documents referenced elsewhere in the SRS;
b) Identify each document by title, report number (if applicable), date, and publishing organization;
c) Specify the sources from which the references can be obtained.

This information may be provided by reference to an appendix or to another document.
5.1.5 Overview (1.5 of the SRS)
This subsection should

a) Describe what the rest of the SRS contains;
b) Explain how the SRS is organized.

5.2 Overall description (Section 2 of the SRS)

This section of the SRS should describe the general factors that affect the product and its requirements. This
section does not state specific requirements. Instead, it provides a background for those requirements, which
are defined in detail in Section 3 of the SRS, and makes them easier to understand.

This section usually consists of six subsections, as follows:

a)  Product perspective;

b)  Product functions;

c¢)  User characteristics;

d) Constraints;

e) Assumptions and dependencies;
f)  Apportioning of requirements.

5.2.1 Product perspective (2.1 of the SRS)

This subsection of the SRS should put the product into perspective with other related products. If the product
is independent and totally self-contained, it should be so stated here. If the SRS defines a product that is a
component of a larger system, as frequently occurs, then this subsection should relate the requirements of
that larger system to functionality of the software and should identify interfaces between that system and the
software.

A block diagram showing the major components of the larger system, interconnections, and external inter-
faces can be helpful.
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This subsection should also describe how the software operates inside various constraints. For example,
these constraints could include

a)  System interfaces;

b)  User interfaces;

¢) Hardware interfaces;

d) Software interfaces;

e) Communications interfaces;
f)  Memory;

g)  Operations;

h)  Site adaptation requirements.

5.2.1.1 System interfaces

This should list each system interface and identify the functionality of the software to accomplish the system
requirement and the interface description to match the system.

5.2.1.2 User interfaces
This should specify the following:

a)  The logical characteristics of each interface between the software product and its users. This
includes those configuration characteristics (e.g., required screen formats, page or window layouts,
content of any reports or menus, or availability of programmable function keys) necessary to accom-
plish the software requirements.

b)  All the aspects of optimizing the interface with the person who must use the system. This may simply
comprise a list of do’s and don’ts on how the system will appear to the user. One example may be a
requirement for the option of long or short error messages. Like all others, these requirements
should be verifiable, e.g., “a clerk typist grade 4 can do function X in Z min after 1 h of training”
rather than “a typist can do function X.” (This may also be specified in the Software System
Attributes under a section titled Ease of Use.)

5.2.1.3 Hardware interfaces

This should specify the logical characteristics of each interface between the software product and the hard-
ware components of the system. This includes configuration characteristics (number of ports, instruction
sets, etc.). It also covers such matters as what devices are to be supported, how they are to be supported, and
protocols. For example, terminal support may specify full-screen support as opposed to line-by-line support.

5.2.1.4 Software interfaces

This should specify the use of other required software products (e.g., a data management system, an operat-
ing system, or a mathematical package), and interfaces with other application systems (e.g., the linkage
between an accounts receivable system and a general ledger system). For each required software product, the
following should be provided:

— Name;

—  Mnemonic;

—  Specification number;
—  Version number;

— Source.
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For each interface, the following should be provided:

— Discussion of the purpose of the interfacing software as related to this software product.

— Definition of the interface in terms of message content and format. It is not necessary to detail any
well-documented interface, but a reference to the document defining the interface is required.

5.2.1.5 Communications interfaces

This should specify the various interfaces to communications such as local network protocols, etc.
5.2.1.6 Memory constraints

This should specify any applicable characteristics and limits on primary and secondary memory.
5.2.1.7 Operations

This should specify the normal and special operations required by the user such as

a)  The various modes of operations in the user organization (e.g., user-initiated operations);
b)  Periods of interactive operations and periods of unattended operations;

c) Data processing support functions;

d) Backup and recovery operations.

NOTE—This is sometimes specified as part of the User Interfaces section.
5.2.1.8 Site adaptation requirements

This should

a) Define the requirements for any data or initialization sequences that are specific to a given site,
mission, or operational mode (e.g., grid values, safety limits, etc.);

b)  Specify the site or mission-related features that should be modified to adapt the software to a partic-
ular installation.

5.2.2 Product functions (2.2 of the SRS)

This subsection of the SRS should provide a summary of the major functions that the software will perform.
For example, an SRS for an accounting program may use this part to address customer account maintenance,
customer statement, and invoice preparation without mentioning the vast amount of detail that each of those
functions requires.

Sometimes the function summary that is necessary for this part can be taken directly from the section of the
higher-level specification (if one exists) that allocates particular functions to the software product. Note that
for the sake of clarity

a)  The functions should be organized in a way that makes the list of functions understandable to the
customer or to anyone else reading the document for the first time.

b) Textual or graphical methods can be used to show the different functions and their relationships.
Such a diagram is not intended to show a design of a product, but simply shows the logical relation-
ships among variables.

14 Copyright © 1998 IEEE. All rights reserved.
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5.2.3 User characteristics (2.3 of the SRS)

This subsection of the SRS should describe those general characteristics of the intended users of the product
including educational level, experience, and technical expertise. It should not be used to state specific
requirements, but rather should provide the reasons why certain specific requirements are later specified in
Section 3 of the SRS.

5.2.4 Constraints (2.4 of the SRS)

This subsection of the SRS should provide a general description of any other items that will limit the devel-
oper’s options. These include

a) Regulatory policies;

b) Hardware limitations (e.g., signal timing requirements);
c¢) Interfaces to other applications;

d) Parallel operation;

e)  Audit functions;

f)  Control functions;

g) Higher-order language requirements;

h)  Signal handshake protocols (e.g., XON-XOFF, ACK-NACK);
i)  Reliability requirements;

j)  Criticality of the application;

k) Safety and security considerations.

5.2.5 Assumptions and dependencies (2.5 of the SRS)

This subsection of the SRS should list each of the factors that affect the requirements stated in the SRS.
These factors are not design constraints on the software but are, rather, any changes to them that can affect
the requirements in the SRS. For example, an assumption may be that a specific operating system will be
available on the hardware designated for the software product. If, in fact, the operating system is not avail-
able, the SRS would then have to change accordingly.

5.2.6 Apportioning of requirements (2.6 of the SRS)

This subsection of the SRS should identify requirements that may be delayed until future versions of the
system.

5.3 Specific requirements (Section 3 of the SRS)

This section of the SRS should contain all of the software requirements to a level of detail sufficient to
enable designers to design a system to satisfy those requirements, and testers to test that the system satisfies
those requirements. Throughout this section, every stated requirement should be externally perceivable by
users, operators, or other external systems. These requirements should include at a minimum a description of
every input (stimulus) into the system, every output (response) from the system, and all functions performed
by the system in response to an input or in support of an output. As this is often the largest and most impor-
tant part of the SRS, the following principles apply:

a)  Specific requirements should be stated in conformance with all the characteristics described in 4.3.
b)  Specific requirements should be cross-referenced to earlier documents that relate.

c) All requirements should be uniquely identifiable.

d)  Careful attention should be given to organizing the requirements to maximize readability.
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Before examining specific ways of organizing the requirements it is helpful to understand the various items

that comprise requirements as described in 5.3.1 through 5.3.7.

5.3.1 External interfaces

This should be a detailed description of all inputs into and outputs from the software system. It should
complement the interface descriptions in 5.2 and should not repeat information there.

It should include both content and format as follows:

a)
b)
c)
d)
e)
f)
g)
h)
)
J)
k)
)

Name of item;

Description of purpose;

Source of input or destination of output;
Valid range, accuracy, and/or tolerance;
Units of measure;

Timing;

Relationships to other inputs/outputs;
Screen formats/organization;

Window formats/organization;

Data formats;

Command formats;

End messages.

5.3.2 Functions

Functional requirements should define the fundamental actions that must take place in the software in
accepting and processing the inputs and in processing and generating the outputs. These are generally listed

as “shall” statements starting with “The system shall...”

These include

a)
b)
c)

d)
e)

Validity checks on the inputs

Exact sequence of operations

Responses to abnormal situations, including
1) Overflow

2) Communication facilities

3) Error handling and recovery

Effect of parameters

Relationship of outputs to inputs, including
1) Input/output sequences

2) Formulas for input to output conversion

It may be appropriate to partition the functional requirements into subfunctions or subprocesses. This does

not imply that the software design will also be partitioned that way.

5.3.3 Performance requirements

This subsection should specify both the static and the dynamic numerical requirements placed on the soft-
ware or on human interaction with the software as a whole. Static numerical requirements may include the

following:
a)  The number of terminals to be supported;
b) The number of simultaneous users to be supported;
¢) Amount and type of information to be handled.

16
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Static numerical requirements are sometimes identified under a separate section entitled Capacity.

Dynamic numerical requirements may include, for example, the numbers of transactions and tasks and the
amount of data to be processed within certain time periods for both normal and peak workload conditions.

All of these requirements should be stated in measurable terms.
For example,
95% of the transactions shall be processed in less than 1 s.
rather than,
An operator shall not have to wait for the transaction to complete.

NOTE —Numerical limits applied to one specific function are normally specified as part of the processing subparagraph
description of that function.

5.3.4 Logical database requirements

This should specify the logical requirements for any information that is to be placed into a database. This
may include the following:

a) Types of information used by various functions;
b) Frequency of use;

c) Accessing capabilities;

d) Data entities and their relationships;

e) Integrity constraints;

f)  Data retention requirements.

5.3.5 Design constraints
This should specify design constraints that can be imposed by other standards, hardware limitations, etc.
5.3.5.1 Standards compliance

This subsection should specify the requirements derived from existing standards or regulations. They may
include the following:

a) Report format;

b) Data naming;

¢)  Accounting procedures;
d) Audit tracing.

For example, this could specify the requirement for software to trace processing activity. Such traces are
needed for some applications to meet minimum regulatory or financial standards. An audit trace requirement
may, for example, state that all changes to a payroll database must be recorded in a trace file with before and
after values.

5.3.6 Software system attributes
There are a number of attributes of software that can serve as requirements. It is important that required

attributes be specified so that their achievement can be objectively verified. Subclauses 5.3.6.1 through
5.3.6.5 provide a partial list of examples.
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5.3.6.1 Reliability

This should specify the factors required to establish the required reliability of the software system at time of
delivery.

5.3.6.2 Availability

This should specify the factors required to guarantee a defined availability level for the entire system such as
checkpoint, recovery, and restart.

5.3.6.3 Security

This should specify the factors that protect the software from accidental or malicious access, use, modifica-
tion, destruction, or disclosure. Specific requirements in this area could include the need to

a)  Utilize certain cryptographical techniques;

b) Keep specific log or history data sets;

c)  Assign certain functions to different modules;

d) Restrict communications between some areas of the program;
e) Check data integrity for critical variables.

5.3.6.4 Maintainability

This should specify attributes of software that relate to the ease of maintenance of the software itself. There
may be some requirement for certain modularity, interfaces, complexity, etc. Requirements should not be
placed here just because they are thought to be good design practices.

5.3.6.5 Portability

This should specify attributes of software that relate to the ease of porting the software to other host
machines and/or operating systems. This may include the following:

a)  Percentage of components with host-dependent code;
b)  Percentage of code that is host dependent;

¢) Use of a proven portable language;

d) Use of a particular compiler or language subset;

e) Use of a particular operating system.

5.3.7 Organizing the specific requirements

For anything but trivial systems the detailed requirements tend to be extensive. For this reason, it is recom-
mended that careful consideration be given to organizing these in a manner optimal for understanding. There
is no one optimal organization for all systems. Different classes of systems lend themselves to different orga-
nizations of requirements in Section 3 of the SRS. Some of these organizations are described in 5.3.7.1
through 5.3.7.7.

5.3.7.1 System mode

Some systems behave quite differently depending on the mode of operation. For example, a control system
may have different sets of functions depending on its mode: training, normal, or emergency. When organiz-
ing this section by mode, the outline in A.1 or A.2 should be used. The choice depends on whether interfaces
and performance are dependent on mode.
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5.3.7.2 User class

Some systems provide different sets of functions to different classes of users. For example, an elevator
control system presents different capabilities to passengers, maintenance workers, and fire fighters. When
organizing this section by user class, the outline in A.3 should be used.

5.3.7.3 Objects

Objects are real-world entities that have a counterpart within the system. For example, in a patient monitor-
ing system, objects include patients, sensors, nurses, rooms, physicians, medicines, etc. Associated with
each object is a set of attributes (of that object) and functions (performed by that object). These functions are
also called services, methods, or processes. When organizing this section by object, the outline in A.4 should
be used. Note that sets of objects may share attributes and services. These are grouped together as classes.

5.3.7.4 Feature

A feature is an externally desired service by the system that may require a sequence of inputs to effect the
desired result. For example, in a telephone system, features include local call, call forwarding, and confer-
ence call. Each feature is generally described in a sequence of stimulus-response pairs. When organizing this
section by feature, the outline in A.5 should be used.

5.3.7.5 Stimulus

Some systems can be best organized by describing their functions in terms of stimuli. For example, the func-
tions of an automatic aircraft landing system may be organized into sections for loss of power, wind shear,
sudden change in roll, vertical velocity excessive, etc. When organizing this section by stimulus, the outline
in A.6 should be used.

5.3.7.6 Response

Some systems can be best organized by describing all the functions in support of the generation of a
response. For example, the functions of a personnel system may be organized into sections corresponding to
all functions associated with generating paychecks, all functions associated with generating a current list of
employees, etc. The outline in A.6 (with all occurrences of stimulus replaced with response) should be used.

5.3.7.7 Functional hierarchy

When none of the above organizational schemes prove helpful, the overall functionality can be organized
into a hierarchy of functions organized by either common inputs, common outputs, or common internal data
access. Data flow diagrams and data dictionaries can be used to show the relationships between and among
the functions and data. When organizing this section by functional hierarchy, the outline in A.7 should be
used.

5.3.8 Additional comments

Whenever a new SRS is contemplated, more than one of the organizational techniques given in 5.3.7.7 may
be appropriate. In such cases, organize the specific requirements for multiple hierarchies tailored to the
specific needs of the system under specification. For example, see A.8 for an organization combining user
class and feature. Any additional requirements may be put in a separate section at the end of the SRS.

There are many notations, methods, and automated support tools available to aid in the documentation of
requirements. For the most part, their usefulness is a function of organization. For example, when organizing
by mode, finite state machines or state charts may prove helpful; when organizing by object, object-oriented
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analysis may prove helpful; when organizing by feature, stimulus-response sequences may prove helpful;
and when organizing by functional hierarchy, data flow diagrams and data dictionaries may prove helpful.

In any of the outlines given in A.1 through A.8, those sections called “Functional Requirement i’ may be

described in native language (e.g., English), in pseudocode, in a system definition language, or in four sub-
sections titled: Introduction, Inputs, Processing, and Outputs.

5.4 Supporting information
The supporting information makes the SRS easier to use. It includes the following:
a) Table of contents;
b) Index;
c¢) Appendixes.
5.4.1 Table of contents and index
The table of contents and index are quite important and should follow general compositional practices.

5.4.2 Appendixes

The appendixes are not always considered part of the actual SRS and are not always necessary. They may
include

a)  Sample input/output formats, descriptions of cost analysis studies, or results of user surveys;

b)  Supporting or background information that can help the readers of the SRS;

c) A description of the problems to be solved by the software;

d)  Special packaging instructions for the code and the media to meet security, export, initial loading, or
other requirements.

When appendixes are included, the SRS should explicitly state whether or not the appendixes are to be
considered part of the requirements.
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Annex A

(informative)

SRS templates

A.1 Template of SRS Section 3 organized by mode: Version 1

3. Specific requirements
3.1 External interface requirements
3.1.1  User interfaces
3.1.2  Hardware interfaces
3.1.3  Software interfaces
3.1.4  Communications interfaces
32 Functional requirements
32.1 Mode 1
3.2.1.1 Functional requirement 1.1

3.2.1.n Functional requirement 1.n
322 Mode 2

32.m Modem
3.2.m.1 Functional requirement m.1

3.2.m.n Functional requirement m.n

33 Performance requirements
34 Design constraints

35 Software system attributes
3.6 Other requirements

A.2 Template of SRS Section 3 organized by mode: Version 2

3. Specific requirements
3.1. Functional requirements
3.1.1  Mode 1
3.1.1.1 External interfaces
3.1.1.1.1 User interfaces
3.1.1.1.2 Hardware interfaces
3.1.1.1.3 Software interfaces
3.1.1.1.4 Communications interfaces
3.1.1.2 Functional requirements
3.1.1.2.1 Functional requirement 1
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3.1.1.2.n Functional requirement n
3.1.1.3 Performance
3.1.2  Mode 2

3.1.m Modem

32 Design constraints
33 Software system attributes
34 Other requirements

A.3 Template of SRS Section 3 organized by user class

3. Specific requirements
3.1 External interface requirements
3.1.1  User interfaces
3.1.2  Hardware interfaces
3.1.3  Software interfaces
3.1.4  Communications interfaces
32 Functional requirements
3.2.1 Userclass 1
3.2.1.1 Functional requirement 1.1

3.2.1.n Functional requirement 1.n
322  Userclass 2

3.2.m  User class m
3.2.m.1 Functional requirement m.1

3.2.m.n Functional requirement m.n

33 Performance requirements
34 Design constraints

3.5 Software system attributes
3.6 Other requirements

A.4 Template of SRS Section 3 organized by object

3. Specific requirements
3.1 External interface requirements
3.1.1 User interfaces
3.1.2  Hardware interfaces
3.1.3  Software interfaces
3.1.4  Communications interfaces
32 Classes/Objects
3.2.1  Class/Object 1
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3.2.1.1 Attributes (direct or inherited)
3.2.1.1.1 Attribute 1

3.2.1.1.n Attribute n
3.2.1.2 Functions (services, methods, direct or inherited)
3.2.1.2.1 Functional requirement 1.1

3.2.1.2.m Functional requirement 1.m
3.2.1.3 Messages (communications received or sent)
3.2.2  Class/Object 2

32.p  Class/Object p

33 Performance requirements
34 Design constraints

35 Software system attributes
3.6 Other requirements

A.5 Template of SRS Section 3 organized by feature

3. Specific requirements
3.1 External interface requirements
3.1.1  User interfaces
3.1.2  Hardware interfaces
3.1.3  Software interfaces
3.1.4  Communications interfaces
32 System features
3.2.1  System Feature 1
3.2.1.1 Introduction/Purpose of feature
3.2.1.2 Stimulus/Response sequence
3.2.1.3 Associated functional requirements
3.2.1.3.1 Functional requirement 1

3.2.1.3.n Functional requirement n
3.2.2  System feature 2

3.2.m  System feature m

33 Performance requirements

34 Design constraints
3.5 Software system attributes
3.6 Other requirements
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A.6 Template of SRS Section 3 organized by stimulus

3. Specific requirements
3.1 External interface requirements
3.1.1  User interfaces
3.1.2  Hardware interfaces
3.1.3  Software interfaces
3.1.4  Communications interfaces
32 Functional requirements
3.2.1  Stimulus 1
3.2.1.1 Functional requirement 1.1

3.2.1.n Functional requirement 1.n
3.2.2  Stimulus 2

3.2.m  Stimulus m
3.2.m.1 Functional requirement m.1

3.2.m.n Functional requirement m.n

33 Performance requirements
34 Design constraints

3.5 Software system attributes
3.6 Other requirements

A.7 Template of SRS Section 3 organized by functional hierarchy

3. Specific requirements
3.1 External interface requirements
3.1.1  User interfaces
3.1.2  Hardware interfaces
3.1.3  Software interfaces
3.1.4  Communications interfaces
32 Functional requirements
3.2.1  Information flows
3.2.1.1 Data flow diagram 1
3.2.1.1.1 Data entities
3.2.1.1.2 Pertinent processes
3.2.1.1.3 Topology
3.2.1.2 Data flow diagram 2
3.2.1.2.1 Data entities
3.2.1.2.2 Pertinent processes
3.2.1.2.3 Topology

3.2.1.n Data flow diagram n
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3.2.1.n.1 Data entities
3.2.1.n.2 Pertinent processes
3.2.1.n.3 Topology
3.2.2  Process descriptions

3.2.2.1 Process 1
3.2.2.1.1 Input data entities
3.2.2.1.2 Algorithm or formula of process
3.2.2.1.3 Affected data entities

3.2.2.2 Process 2
3.2.2.2.1 Input data entities
3.2.2.2.2 Algorithm or formula of process
3.2.2.2.3 Affected data entities

3.2.2.m Process m
3.2.2.m.1 Input data entities
3.2.2.m.2 Algorithm or formula of process
3.2.2.m.3 Affected data entities
3.2.3  Data construct specifications
3.2.3.1 Construct 1
3.2.3.1.1 Record type
3.2.3.1.2 Constituent fields
3.2.3.2 Construct 2
3.2.3.2.1 Record type
3.2.3.2.2 Constituent fields

3.2.3.p Construct p
3.2.3.p.1 Record type
3.2.3.p.2 Constituent fields

3.24  Data dictionary

3.2.4.1 Dataelement 1
3.2.4.1.1 Name
3.2.4.1.2 Representation
3.2.4.1.3 Units/Format
3.2.4.1.4 Precision/Accuracy
3.2.4.1.5 Range

3.2.4.2 Data element 2
3.2.42.1 Name
3.2.4.2.2 Representation
3.2.4.2.3 Units/Format
3.2.4.2.4 Precision/Accuracy
3.2.4.2.5 Range

3.2.4.g Dataelement g
3.2.4.q.1 Name
3.2.4.q.2 Representation
3.2.4.q.3 Units/Format
3.2.4.q.4 Precision/Accuracy
3.2.4.q.5 Range
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Performance requirements
Design constraints
Software system attributes
Other requirements

A.8 Template of SRS Section 3 showing multiple organizations

3. Specific requirements
External interface requirements
User interfaces

Hardware interfaces
Software interfaces
Communications interfaces
Functional requirements

User class 1

3.1

32

33
34
3.5
3.6

2
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3.1.1
3.1.2
3.1.3
3.14

3.2.1

322

3.2.n

32.1.1

32.1.2

Feature 1.1

3.2.1.1.1 Introduction/Purpose of feature
3.2.1.1.2 Stimulus/Response sequence
3.2.1.1.3 Associated functional requirements
Feature 1.2

3.2.1.2.1 Introduction/Purpose of feature
3.2.1.2.2 Stimulus/Response sequence
3.2.1.2.3 Associated functional requirements

3.2.1.m Feature 1.m

3.2.1.m.1 Introduction/Purpose of feature
3.2.1.m.2 Stimulus/Response sequence
3.2.1.m.3 Associated functional requirements

User class 2

User class n

Performance requirements
Design constraints
Software system attributes
Other requirements
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Annex B

(informative)

Guidelines for compliance with IEEE/EIA 12207.1-1997

B.1 Overview

The Software Engineering Standards Committee (SESC) of the IEEE Computer Society has endorsed the
policy of adopting international standards. In 1995, the international standard, ISO/IEC 12207, Information
technology — Software life cycle processes, was completed. The standard establishes a common framework
for software life cycle processes, with well-defined terminology, that can be referenced by the software
industry.

In 1995 the SESC evaluated ISO/IEC 12207 and decided that the standard should be adopted and serve as
the basis for life cycle processes within the IEEE Software Engineering Collection. The IEEE adaptation of
ISO/IEC 12207 is IEEE/EIA 12207.0-1996. It contains ISO/IEC 12207 and the following additions:
improved compliance approach, life cycle process objectives, life cycle data objectives, and errata.

The implementation of ISO/IEC 12207 within the IEEE also includes the following:
— IEEE/EIA 12207.1-1997, IEEE/EIA Guide for Information Technology — Software life cycle pro-

cesses—Life cycle data;

— IEEE/EIA 12207.2-1997, IEEE/EIA Guide for Information Technology — Software life cycle pro-
cesses — Implementation considerations; and

— Additions to 11 SESC standards (i.e., IEEE Stds 730, 828, 829, 830, 1012, 1016, 1058, 1062, 1219,
1233, 1362) to define the correlation between the data produced by existing SESC standards and the
data produced by the application of IEEE/EIA 12207.1-1997.

NOTE — Although IEEE/EIA 12207.1-1997 is a guide, it also contains provisions for application as a standard with spe-
cific compliance requirements. This annex treats 12207.1-1997 as a standard.

B.1.1 Scope and purpose

Both IEEE Std 830-1998 and IEEE/EIA 12207.1-1997 place requirements on a Software Requirements
Description Document. The purpose of this annex is to explain the relationship between the two sets of
requirements so that users producing documents intended to comply with both standards may do so.

B.2 Correlation

This clause explains the relationship between IEEE Std 830-1998 and IEEE/EIA 12207.0-1996 and IEEE/
EIA 12207.1-1997 in the following areas: terminology, process, and life cycle data.

B.2.1 Terminology correlation

Both this recommended practice and IEEE/EIA 12207.0-1996 have similar semantics for the key terms of
software, requirements, specification, supplier, developer, and maintainer. This recommended practice uses
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the term “customer” where IEEE/EIA 12207.0-1996 uses “acquirer,” and this recommended practice uses
“user” where IEEE/EIA 12207.0-1996 uses “operator.”

B.2.2 Process correlation

IEEE/EIA 12207.0-1996 uses a process-oriented approach for describing the definition of a set of require-
ments for software. This recommended practice uses a product-oriented approach, where the product is a
Software Requirements Description (SRD). There are natural process steps, namely the steps to create each
portion of the SRD. These may be correlated with the process requirements of IEEE/EIA 12207.0-1996. The
difference is that this recommended practice is focused on the development of software requirements
whereas IEEE/EIA 12207.0-1996 provides an overall life cycle view and mentions Software Requirements
Analysis as part of its Development Process. This recommended practice provides a greater level of detail on
what is involved in the preparation of an SRD.

B.2.3 Life cycle data correlation

IEEE/EIA 12207.0-1996 takes the viewpoint that the software requirements are derived from the system
requirements. Therefore, it uses the term, “description” rather that “specification” to describe the software
requirements. In a system in which software is a component, each requiring its own specification, there
would be a System Requirements Specification (SRS) and one or more SRDs. If the term Software Require-
ments Specification had been used, there would be a confusion between an SRS referring to the system or
software requirements. In the case where there is a stand-alone software system, IEEE/EIA 12207.1-1997
states “If the software is a stand-alone system, then this document should be a specification.”

B.3 Content mapping

This clause provides details bearing on a claim that an SRS complying with this recommended practice
would also achieve “document compliance” with the SRD described in IEEE/EIA 12207.1-1997. The
requirements for document compliance are summarized in a single row of Table 1 of IEEE/EIA 12207.1-
1997. That row is reproduced in Table B.1 of this recommended practice.

Table B.1 —Summary of requirements for an SRD
excerpted from Table 1 of IEEE/EIA 12207.1-1997

Information IEEE/EIA ) IEEE/EIA
. 12207.0-1996 Kind 12207.1-1997 References
item
Clause Clause
Software 5.1.14,5.34.1, Description 6.22 IEEE Std 830-1998; EIA/IEEE
Requirements 5342 (See note for 6.22.1 J-STD-016, F.2.3, F.2.4; MIL-
Description of IEEE/EIA STD 961D. Also see ISO/IEC
12207.1-1997.) 5806, 5807, 6593, 8631, 8790,
and 11411 for guidance on use
of notations.

The requirements for document compliance are discussed in the following subclauses:

— B.3.1 discusses compliance with the information requirements noted in column 2 of Table B.1 as
prescribed by 5.1.1.4, 5.3.4.1, and 5.3.4.2 of IEEE/EIA 12207.0-1996.
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— B.3.2 discusses compliance with the generic content guideline (the “kind” of document) noted in
column 3 of Table B.1 as a “description”. The generic content guidelines for a “description” appear
in 5.1 of IEEE/EIA 12207.1-1997.

— B.3.3 discusses compliance with the specific requirements for a Software Requirements Description
noted in column 4 of Table B.1 as prescribed by 6.22 of IEEE/EIA 12207.1-1997.

— B.3.4 discusses compliance with the life cycle data objectives of Annex H of IEEE/EIA 12207.0-
1996 as described in 4.2 of IEEE/EIA 12207.1-1997.

B.3.1 Compliance with information requirements of IEEE/EIA 12207.0-1996
The information requirements for an SRD are those prescribed by 5.1.1.4, 5.3.4.1, and 5.3.4.2 of IEEE/EIA

12207.0-1996. The requirements are substantively identical to those considered in B.3.3 of this recom-
mended practice.

B.3.2 Compliance with generic content guidelines of IEEE/EIA 12207.1-1997

According to IEEE/EIA 12207.1-1997, the generic content guideline for an SRD is generally a description,
as prescribed by 5.1 of IEEE/EIA 12207.1-1997. A complying description shall achieve the purpose stated in
5.1.1 and include the information listed in 5.1.2 of IEEE/EIA 12207.1-1997.

The purpose of a description is:

IEEE/EIA 12207.1-1997, subclause 5.1.1: Purpose: Describe a planned or actual function,
design, performance, or process.

An SRD complying with this recommended practice would achieve the stated purpose.
Any description or specification complying with IEEE/EIA 12207.1-1997 shall satisfy the generic content
requirements provided in 5.1.2 of that standard. Table B.2 of this recommended practice lists the generic

content items and, where appropriate, references the clause of this recommended practice that requires the
same information.

Table B.2—Coverage of generic description requirements by IEEE Std 830-1998

IEEE/EIA 12207.1-1997 Corresponding clauses of Additions to requirements of
generic content IEEE Std 830-1998 IEEE Std 830-1998
a) Date of issue and status — Date of issue and status shall be provided.
b) Scope 5.1.1 Scope —
¢) Issuing organization — Issuing organization shall be identified.
d) References 5.1.4 References —
e) Context 5.1.2 Scope —
f) Notation for description | 4.3 Characteristics of a good SRS | —
g) Body 5. The parts of an SRS —
h) Summary 5.1.1. Overview —
i) Glossary 5.1.3 Definitions —
j) Change history — Change history for the SRD shall be
provided or referenced.
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B.3.3 Compliance with specific content requirements of IEEE/EIA 12207.1-1997

The specific content requirements for an SRD in IEEE/EIA 12207.1-1997 are prescribed by 6.22 of IEEE/
EIA 12207.1-1997. A compliant SRD shall achieve the purpose stated in 6.22.1 of IEEE/EIA 12207.1-1997.

The purpose of the SRD is:

IEEE/EIA 12207.1-1997, subclause 6.22.1: Purpose: Specify the requirements for a soft-
ware item and the methods to be used to ensure that each requirement has been met. Used as
the basis for design and qualification testing of a software item.

An SRS complying with this recommended practice and meeting the additional requirements of Table B.3 of
this recommended practice would achieve the stated purpose.

An SRD compliant with IEEE/EIA 12207.1-1997 shall satisfy the specific content requirements provided in
6.22.3 and 6.22.4 of that standard. Table B.3 of this recommended practice lists the specific content items
and, where appropriate, references the clause of this recommended practice that requires the same informa-
tion.

An SRD specified according the requirements stated or referenced in Table B.3 of this recommended prac-
tice shall be evaluated considering the criteria provided in 5.3.4.2 of IEEE/EIA 12207.0-1996.

Table B.3—Coverage of specific SRD requirements by IEEE Std 830-1998

IEEE/EIA 12207.1-1997 Corresponding clauses of Additions to requirements of
specific content IEEE Std 830-1998 IEEE Std 830-1998
a) Generic description information See Table B.2 —
b) System identification and 5.1.1 Scope —
overview
¢) Functionality of the software item | 5.3.2 Functions Physical characteristics and environ-
including: 5.3.3 Performance requirements mental conditions should be
— Performance requirements provided.

— Physical characteristics
— Environmental conditions

d) Requirements for interfaces 5.3.1 External interfaces —
external to software item

e) Qualification requirements — The requirements to be used for
qualification testing should be
provided (or referenced).

f) Safety specifications 5.2.4 Constraints —

g) Security and privacy 5.3.6.3 Security —

specifications

h) Human-factors engineering 5.2.3 User characteristics —

requirements 5.2.1.2 User interfaces

i) Data definition and database 5.3.4 Logical data base requirements | —

requirements

j) Installation and acceptance 5.2.1.8 Site adaptation requirements | Installation and acceptance require-
requirements at operation site ments at operation site

k) Installation and acceptance — Installation and acceptance require-
requirements at maintenance site ments at maintenance site

1) User documentation requirements | — User documentation requirements
m) User operation and execution 5.2.1.7 Operations User execution requirements
requirements
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Table B.3—Coverage of specific SRD requirements by IEEE Std 830-1998 (continued)

IEEE/EIA 12207.1-1997
specific content

Corresponding clauses of
IEEE Std 830-1998

Additions to requirements of
IEEE Std 830-1998

n) User maintenance requirements

5.3.6.4 Maintainability

0) Software quality characteristics

5.3.6 Software system attributes

p) Design and implementation
constraints

5.2.4 Constraints

q) Computer resource requirements

5.3.3 Performance requirements

Computer resource requirements

r) Packaging requirements

Packaging requirements

s) Precedence and criticality of
requirements

5.2.6 Apportioning of requirements

t) Requirements traceability

4.3.8 Traceable

u) Rationale

5.2.5 Assumptions and
dependencies

Items a) through f) below are from
6.22.4

a) Support the life cycle data objec-
tives of Annex H of IEEE/EIA
12207.0-1996

Support the life cycle data objectives
of Annex H of IEEE/EIA 12207.0-
1996

b) Describe any function using well-
defined notation

4.3 Characteristics of a good SRS

¢) Define no requirements that are in
conflict

4.3 Characteristics of a good SRS

d) User standard terminology and
definitions

5.1.3 Definition

e) Define each unique requirement
one to prevent inconsistency

4.3 Characteristics of a good SRS

f) Uniquely identify each require-
ment

4.3 Characteristics of a good SRS

B.3.4 Compliance with life cycle data objectives

In addition to the content requirements, life cycle data shall be managed in accordance with the objectives
provided in Annex H of IEEE/EIA 12207.0-1996.

B.4 Conclusion

The analysis suggests that any SRS complying with this recommended practice and the additions shown in
Table B.2 and Table B.3 also complies with the requirements of an SRD in IEEE/EIA 12207.1-1997. In
addition, to comply with IEEE/EIA 12207.1-1997, an SRS shall support the life cycle data objectives of
Annex H of IEEE/EIA 12207.0-1996.
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