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REQUIREMENTS VERIFICATION
NATTAPON PHANTHANITHILERD: Verifying Software Requirements using Rules
Constructed from Requirements Components Relationships. ADVISOR: ASST.
PROF. NAKORNTHIP PROMPOON, 151 pp.

Software requirements specification (SRS) is widely accepted among software
engineers as one of the most important of software documents since it is normally
used as an agreement between customer and developer. In requirements engineering
process, natural language (NL) is often used to specify user requirements. However,
due to NL sentence characteristic, using NL for user requirements definition usually
results in an ambiguity of requirements. To reduce this problem, UML is always applied
as a tool for software modelling. However, incompleteness of SRS and inconsistency
among software models are still major issues because of the complexity of user
requirements and a large number of user requirements in some projects. Thus,
software engineer should pay attention to the verification of SRS in both natural
language and software model in order to have SRS with the required characteristic and

a good SRS document.

This research presents a method for SRS verification for 2 parts: software
requirements documented as a NL sentence part and as a software models and their
descriptions part in order to have three good characteristics defined by IEEE 830, which
are unambiguity, consistency and traceability. The proposed rules construct from
components and their relationships from SRS defined in NL sentence in both functional
and structural requirements and software modelling in both functional and structural
modelling using UML use case diagram and class diagram respectively including their
descriptions. In addition, a software tool was developed from the application of the
proposed rules to automatically verify SRS. The result will be the defect report help

developers for supporting the decision making for SRS correction.
Department:  Computer Engineering Student's Signature ...

Field of Study: Software Engineering Advisor's Signature

Academic Year: 2014
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M157991 2.1 diulsznaudosvauHuNNgALAd

0h)

LY

Heyantal

=
INYATLRYNA

gaLAd (A use case)

C_ 2

THinauaiudAgaasilendu

NIDNTVINIUVDITEUU

waALmas (An Actor)

AUNTDITUUIINNEUDNT]

Tasuuselemiannssuu

VBULVAVBITEUU

(A subject boundary)

THinausvaULIAUBITEUU

ANMUAUNUSWUULOAL YT LaTU

(An association relationship)

Tdinausn1spuRaNUYD

weAmasivgalnaniufnen

Tanaunu

ANUFNTUSHLUUBUAGA

(An include relationship)

— — <include>> — >

THiausnNIsNUINTINYD

Hendulugananilsivgana
A A a Y ) a v
UM NeIveInUluN1SS 8Nty

J1U

ANUFLLSWUULDNDLIUR

(An extend relationship)

— — <<extend>> — >

Ihhausdiuvengveesya
AEIUTINITHUINT I
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gaLnd




M3199 2.1 dUUTENBULRLVDILKNUNINYALAE (D)

o drydnwal UAZLDLN
anuduiusuuuiaeiala — > THiiausgairaianziuen
19U (A generalization goLu1NYaAAaVAN n3ely
relationship) UNEUOANNENNUGTENINY

weAmaslunisunen
AENUR

2) WHUNTNARTE
wunmAaanidlunsmuasuAMaNYMENAveIRLABINITIEllduUTENo Ut BN

Talun1snIuaauAInIs19n 2.2

- | '
A9 2.2 @UUTZNDUYDYVDILNUNINAAE

di (Y (Y '3 =
Eh) yanwal SUATLIUR
Aand (A class) Class1 TgunausUssnnuasnu
LAttribute-1 IR R
+Operation-1() ADTUN NIDEAIVDY NIEUU

FnduazdosdaAvaslulu

Futeya
anwuzUsEiAaa Attribute name THhiauenmuandFn
(An attribute) /derived attribute name | 8FUNgRENINVRIING
TowaLstu (An operation) Operation name() THiauanN1TNTEimIe

landunusenaveyly

ARG
ANUFUNUSLUULDA T LT TduauamNuFUNUS
(An association relationship) ITUINAAAAUAAIEDU

SIUDIARIER LD




AN 2.2 FUUTTNDULDEVBILHUNINAANE (D)

o drydnwal UAZLDLN
ANNduusSLUUlluesala — > Tdiauanuduiusi
1WTU (A generalization wanstan1siluviinues (a
relationship) kind of) Tngseninemanany

AANERY
ANUAUNUSLUULDNNINTY —_— THinauemnudurusi
(An aggregation LLamﬁqmsL“fJudawﬁwaa
relationship) AANALULTINTINYTENIN

AANERUAAIEDY
ANNAUNUSLUUADUINETU —e THinauemnudurusi
(A composition wansdansdudiunilsves
relationship) ARNLULTINIEAINTLIING

AANARURANEDY

v
a Ya o

wennilIdlmideiutsuuuiaes  ieldlunseSuieuasueiegasidenves
Wuudnaes laemesunewuudnaesnaideilmhunldlaun defuiegama wazAasune
aananeglusuuuuinsausuiaveuvemaalaraaanvinuTINiy dais 2 Aesuned

- . WA I 6
SuardnkaraIulsENaULasRnelUll

3) ANBUUYALAG

v
IS ¥ =

mesugganainldlunisniugeudmivnuideliagdesianuduiusiuununinga
walugduuu 1se 1 witdundnife Tu 1 ganalzresiiAieSuivgainaiiies 1 A1asuie

Wiy lneresuisgawnaliaiulsenavgesnldlunisnivaaunnnsnd 2.3

dl ! ! o a
FHITINN 2.3 ﬁ’Ju‘Ui%ﬂ@‘UEJEJEJGU@W]’]E)ﬁU']EJ%ﬁLﬂﬁ

3o JUazdLn
%agama (Name) %amaqqama
weAwas (Actor) gilssulszlenilansatugaina
swazduayalaa (Description) | AedungsuazdunvedyaAd
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M13199 2.3 dulsenauvesAesuneyaLaa (vie)

T
A

V8

Uazloen

AMUAUNUS (Relation)

ANuduTusvesgana deusenaulumeanuduiug
wuukealedieduiuiennes mnuduiusiuusunge
ANUENTUSLUUONBALG wazaUduRusIUY

Wiwedalawduivyanaduy

NIUANUNANYIUANITRl

(Normal flow of event)

TURBUM TN UNANYDIYALAT

1 L4
NITUAULDEVOAUANITU (Sub

flow of event)

JUnUNTYIN UL YR AR

ﬂi%LLﬁﬂ’]uVl’NLﬁ@ﬂ‘U@ﬂLM@ﬂ’ﬁﬂj

(Alternative flow of event)

>
v

“UUG]’EJUH']?VT’N’]UﬁLﬁUW’NLaﬁﬂsﬂaﬂﬂimlﬁ\‘ﬁu%éjﬂﬁl@ﬂ

WANTSalURILELAd

4) mesulunand

masueaatanldlunismuasuazfesanuduiusiuurunweaalugliuy 1 se

119Uy na1afe Tu 1 Aa1@zfeslimasuignaiadiiewa 1 ANe5uleLyinuy tneA1asuie

AANENEINUTENBULDEN LY UNISIUFBUAIAITIN 2.4

AN 2.4 d@uUTENaULRYUBIAIBSUNLAANE

|
A

a1 %o 318azLdn

frunth | Femand (Class name) Forana

(Front) | f195uU1e (Description) ASUNETILaTIDYAARA
ANUSURAYUTBIAANE UaLLSEATEIMTNT W3n1snsEYinTinaa
(Responsibilities) aunsavila
AANETITIUT I azBunvosnananvineus iy
(Collaborators)

Munae | dnwasUsydnnand 188198 URENEUEUTEINNANE

(Back) (Attribute)
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AN 2.4 @ UUTTNBULgUBIAIasUIeAaE ()

R 0h) SUALLIUR
AUNAY | AUFURUSYRIPANE ANUdUNUSYRIRaE FaUsznauluaie
(Back) (Relation) ANMUFUNUS LU ULOALITLETU AUFUNUS

WUULLUDTA AL TY ALEURUSHUUADLLN

(% LY v 6

AU LarANNFURUSLUULBNAILNTU

SYWINIARNE

2.1.2 AuANEAIENAYRaNaSURNMUAAINABINITYANALIS (Characteristics

of a Good Software Requirements Specifications)

AuANYzNfvasdaimuaaufoinIsvendusidudiunilanaziilideninue

ANufaInsgenawIsnlglunIsiagendwlIsiinunn lneiin1sideunudnvusNnves

JanmuanudeInIsgendwIsliluiasgulensuiad 830 [1] 13 8 s18ms uaglunuise

Ulsaulanudnwaglawn auliiinig mnudesiu wasnisniuses Banwideilativun

USUNANIZYRIN 3 AMENYALLIEINITNIUABULLTAMAINLNNEITUAINNT N 2.5

M5 2.5 Teuvesnadnuaeiatusinsgiulensuilad 830 uwarusuniangnldly

WY

ARANYY

ﬁawumwmuwmsgﬂu

lovisuidas 830

RYIUANLUSUNVBINUITYLALFH DY

1. el | Tudeminunmnuaeinis

gondwITratliusingan
TugUusloniid
AMUVNEAINIY dvang
feruluafeanse
fnunungldvane

AUNNY

mmé’mmaﬁagﬂugﬂLL‘U‘U‘LJisIEm
AwssImnAdosliuTngAveneils
#u15099A1lA  1wu “Library system
will response to user quickly” Aelu
Uselemfifuenedn quickly Sl
aunsadnlaidunaidufnanumnim

LRI
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M5 2.5 Teuvesnadnuaiiatulnsgiulensuitad 830 uwarusuniangnldly

7Y (AD)

ARANYOIE

ﬁmumummgm

Tovisuidad 830

RYIURUUSUNVBIUITYLATFHIDES

2. ANUABINU

TudarfrunaudaInIs
YanAkITATlANUABINULA

@ 1

Asawlialiusingaiu
IanganeluLenans

samaluil

2.1) AUVATIVDY
AMANYULVBIINGITS
WU TUANUADINITUT
Unngdvesliludiden

! v A 2 o
LHAUADINTD U LA

Wy

2.2) AMNVALGIVD9
ATINTUIDNTINZLTILIAN
wu Tumudesnismile
Usingngnendinenansty
1 HAANGURIRIUSTLERE
lounannwasinvesindss

warswls® (A = B + C)

AnuseaMstugliuulselen
AWIFIIUYIR ANABINTTIUFULUY
LUUT89eNALIT LavAIUADINIST
aglusuwuuAesueaviinudesiule
21 A v o i !
fisiaiilonudeanisiananiliusing

Anutakdausssaluil

2.1) AUTALEIURIUTTNNVDS
Fagiusngszninenudionis
sULUUUsElEANTNSTIUYIR AW
A2 TUFULUULUUIIARY KaTAY
daan1sluzuiuuAasuiy 1w Ty
Usgloan1wsssunmialaseasng
UINUITLLNNVBINUAN BEULIANIZ VDS
AN IUEINaUTEIMYED (ISBN)
Juaesnvse (String) waluuaunmn
AMEUIINUITLINVRII N WAL USEN
ANE VBAAVNINTZIUEINAUTEN
wilsdeidusiagnasy (Character) usiu

4

2.2) AUUABIIVDIAMUTUNUS

sEuineing sevineudiosnnsito
TugUuuuysgloan1esssueni Ay
Fesnsiegluzuuuunuusiass uaz
anudenisiegluzuuuudasung
i luusglonn1wsssuAalendu
Usinganuduiusiuuiealediotu

! saad ! U
FENINWBALNBINUYDIT Customer NU
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M5 2.5 Teuvesnadnuaiiatulnsgiulensuitad 830 uwarusuniangnldly

911798 (A1)

ARANYOIE

ﬁmumummgm

Tovisuidad 830

RYIURUUSUNVBIUITYLATFHIDES

2. ANUABINU

wiludnaudesnismils
Unngngeanaidu
NaaNsVRIILUS e LA
NNannvaIsiwlsluag
FuUs® (A = B * C) Wudu
2.3) ANVALGIVDIAN
Heuvaeingluaiy
fB9N15 2 ANUABINIS
#39UINN11 WU ATeu
SR RIRTA LN
fpen15tosenin nSeu
(Promt) WAIAIINADINTT

59031 A7 (Cue) Wudu

gaLAaNIYeI1 Borrow loan items Wl
Tunnunmgaaaliusinganuduiug

Y] 1 [~ v
AINaNY LWuUnU

2.3) Audaudavasndenuvasing
1 ¥ ‘dl [
5EdeANAReNITNag lugUuuy
Useleaniwsssuynuselen
MEITIIUYIR AAGRINTTNRE Y
SULUULUUTIADY WAZAINABINITT
aglusuuuudasuie wu lulsylyn
AM5TIUNIAUIINGLOLUBLITUYDINTT
v oy A ! K
auntlsdeeadn Remove usilu
wuudnassnanausnglewerstues

ATaunilsdedn Delete Wusu

3. Mseusesle

TugamMuunAINUABINIS
'3 4 2
FOWALIT AIIUABDINITYIN
AUABDINITABIEIUITOW
791 hazdn1o199ala 1ae
=1

ANSANUTREE 2 kU
samaluil

3.1) N15AUSDY
flaunau (Backward

traceable)

Tunsausesmnudesnsiiegly
sUWUUUTElEANYIETIUIR AL
Foensiiegluguuuuiiass wazau
Fosnsiteglusuuuumosue Tnous

Msanusaglasanalull

3.1) NM3ANTREERUNRY A8YIIN1T
museeingneluauRednIzan
Anudpsnsieglugunuufesugly
fannudeamsiieglugUuuuuuuiians
uazALAINsTiagluguLuy

wuudaesludaanudeanisieglu
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M5 2.5 Teuvesnadnuaiiatulnsgiulensuitad 830 uwarusuniangnldly

911798 (A1)

ARANYOIE

ﬁmumummgm

Tovisuidad 830

RYIURUUSUNVBIUITYLATFHIDES

3. NNsAUsesle

3.2) N15A1U59Y
P19%ti (Forward

traceable)

JUBUUUTElEAN YT TTUYIA LY
TuuunmgaaaUsInggaLAaTved
Borrow loan items gamaoﬁ’ma’n
sdosurngilumnioniifinuduius
Aunssuluysglonn s ssuyRgs
Hardume

3.2) PMsANsaEdImtn 98NS
AU IngneluAUfeINIsIN
Anudsmsiegluguuuulstlon
AwsTINRLSsmude syl
sULUULUUaeY LazAudeInTsTiog
Tuguvuuuudassludsmnudesnsd
aglugluuumesuny Wi lulselen
ANWITIFUYIATILATIAIUTINY ALY
Tudselondo Book Fsazdesusngiiu
AR@Nved Book lunnunmaaa Loy

%

AU
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2.2 UIeNNYIVD9

[%
[ v

WelainsAnwnuidenifeiteswieiunmun 4 U338 FgaUsearnanved

N

e

1 =

A15ANYINUITENALIT9 DU ILUIAAYDIUITELA LA nw waz T dukunislunis
WaL1Idedlntussansamuindu Inenrazauideiisnvasdennasalull
2.2.1 M3anAUNNNYItaMUAANNABINSNRE lUFULUUNENSTTUYA

(Minimizing Ambiguity in Natural Language Software Requirements Specification)

T [6] Ulamuasestientoin wae1sdanmes (SR-Elictor) Nldlunmsinsizi
A1UABIN15VRE LT TUIULUUUTElIAN1HIEITUYIRAN B89N BUNTAUTHANAIUABINT

SEPINNAUADINITTIHINTUAUANUADINITTIATIAS 19 1AeLATDILIDLaaD1SDARLADS 91N

a 2 L

9330AANTVINGUAANLTITINVUALVENNUILTIIADETTRIS (Semantics of Business

]

Vocabulary and Rules 1918931 SBVR) uldlunisszyntrnvesardniludsslen
ATYIFITUVIANOIANGUAIUABINIT WATAAAIINAININVDIUTELIANIWITTIUYIA Tad]
:’1 a 6 1 dy
JUABUNTIATIEIR IR bUT

1) Junaulun1sitasignuseloani1uisssusni (Natural Language Text

6 o

Analysis Process) @angaiun1sitasizsal (Lexically) waginngduius (Syntactically) 210

(%
a v

U3zlenn 115930 RN 89ng Y Inslitunaudounssialuil
(1) TumeulunisiAsizRa1dng (Lexically Processing) e Junaulunisane

NUNVOIANUIDINAITITUNBIRAUNEN I8N TN1¥183ngY Inetunsuilazldaununosn

'
[ P

W1glwes (Stanford parser) Feaglanadnsaaguin 2.1 dduanstemAniuardduniansis

wihivesmdnnIuvanhensaln1wding e

A/DT]| [task/NN| [is/VBZ]| [a/DT]| |[component/NN| [of/IN
the/DT| [schedule/NN]| [with/IN] [a/DT]| [start/NN]| [and/CC

end/NN| [date/NN|.
JUN 2.1 wadwnsilannaununesamawesuansdatnvesdlulsslen (6]

(2) TunouluN1TUAEIUNNLFURUS (Syntactic Parsing) Av Tunaulunisuifn
wazUszinnvesaflaanndunsulunFiaeiadniunassnuduiusiuussloanumndn
Lgnsalnwdainguiievenialasiainawesguustlun IngazianionunluguluuLRLAm

#ulsinansduuy (Bottom-Up) fagudi 2.2
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I T A) (NN task))

BZ 1s)

= L

NP (D
VP (V
(NP
(NP (DT a) (NN component))
(PP (IN of)
(NP

(NP (DT the) (NN schedule))

(PP (1IN with)
(NP (DT a) (NN start)
(CC and)

(NN end) (NN date)))))))))

a

JUN 2.2 lassaauseleanlannuihivesduanioenanluguuuusiulil [6]

(3) Tunoulun1Iulan11UnuIBURINUEUNUS (Sematic Interpretation) A

tunaulunisiilasiaiielseleauniivuaauduius N1 9eaiunIuAeIN1 5o R by

<

4 ! s o = [ A o = !
loun werwesAe Amuumiduusesiuvesuselen lauoawas (co-actor) Ae Auuitegly

UselgalaedlanuduiusuAdiay waatu (action) A AINSEN VSLUAN BaULANA (thematic

a

object) Aa AumnvimtAilunssuvesuselon waziuuiidies (beneficiary) Ae Auuivia

a

v A & 1 ) 1 | a ) o o o & a
wimdudimvens lnevinisasideuneuizdissleanavihluimusludmdnidegsnaes
~a & v a I o A A ¥ 1Y) v o a | vy B
{7915 (SBVR vocabulary) Aasfingueiiieadesiumiufaanisasudannanalignssu win

1 ‘NI o v v gj ] o v v v
Taiasusmuinrualiuseloannudesnistuazldausatr ludnussLnneinudeanishe

2) Junaulunisadeardniiieaddens (SBVR Vocabulary Generation) #®
TupaulunsainAlasninNvermIn e TIAMANTYRINAUAMANTILTIEIAA LasnannuaLY

2
a v

g dalitumeudesdwiolud

(1) nsanneiindeulang (Extracting Object Types) ﬂﬁjmﬁwﬁﬁuﬁmmﬁ%umﬁ
laannsanadselen

(2 msatauwAntlaian (Extracting Individual Concepts) fie Msafingueni
JuA e veAanizianyas

(3) nsafneliadeiniaass (Extracting Fact Types) Ao n1safnnguaifiusznay

Tumeauny e uuanizainnIndadulsslaa
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(@)  msatadnunziane (Extracting Characteristics) fio nsafinngudiildiiu
AR UNEAUNY M’%@ﬁmu@mé’ﬂwmwaqﬁmmﬁu

(5) n1sanaA1lun1IAIMUAUIUNM (Extracting Quantifications) Aiw N15a@Mn
naudLudlisuenduauviesay

a [ (]

6)  NTANATUATLNAATILUULDALETLOTIN (Extracting Associative Fact

o a a

Types) Aia M3aiAnguANnsNeItowsouantanuduiusAaniy

(1)  msannsiadeinaasaluunisAan (Extracting Partitive Fact Type) 18u
nauiuanseenisnsdudnmilwosduamilstudndmnamis

(8) nsanndadeiniaasanuunusyia (Extracting Categorizations Fact Type)

Junguenfiwansanguusonisdavuanmy

VAIAINIATIERALALNNVDIAIN L UTUNYDIDTTOANEASUVBINGUAI AN

LY & a a ¥ v v f v Q"
LLa%‘WﬁﬂLﬂZLWIL‘?Nﬁqiﬂ"\]LLﬁ?ﬁ]%vLﬂNaaWﬁ@QEUVI 2.3

A task 1s a component of the schedule with a start and end date.

Al [task/object_type] [1s/verb_concept] [a
component/characteristic| [of] [the] [schedule/object_type
with| [a| [start/object type| |and| [end date/object_type].

JUN 2.3 nadwsuasanndangunleleumdniieadiens [6]

Y

(%
1Y

3 fupeulunsaiiamaninaditealians (SBVR Rule Generation) Aa Tumau
lunisasrmaninaeiniieitesiuanudein e lInnguainudenisaiensussynely

waninaeineatuAmnung (Applying Semantic Formulation) tun1sfisnunguuselen

A v

WednUsznaufeanisinduanudeinsidelassaimionussnisdanginssy lng

I 1

s sUszendldndninaeifeiuauningaunanieatiens 5 35 laeauideninaiun

[

Tuthunldifieaua 3 Waeweluil (1) ndninaeiTenssng (Logical Formulation) 1Wunisfieny

1 [ 1

Anunuelaeldnaudiniamnssng 1wy and, or, not tJudy (2) nanLAMTITIUIY

q

(Quantification) \umsiienudefumsiuseuiisulagldngudilunisuandiuiu wu more

than, greater than \Jufu (3) udninaeiiBeansendie (Modal Formulation) \un1sfienuil

o w 1

wansnetasinuseusuantesiinlagldmdndey 1wy can, may Wudy agvavenistednin

o
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floglugunuuvssloavasarudesnaiddasadne Fadninasidananaindudioldluns
afinuszinnAufeIn1s 2 Ussanloun

1) nsafnANABIN153alATeas1e (Extracting Structural Requirements) tJu
naNvaIANFRsNsTiueniislassaiisvesaudeans Tasaina1nniensis Wy can, may
Dusiu

2) N15aNNAIILABINITTINGANTIY (Extracting Behavioural Requirements)
Hunguuesanusissnisituenfamginssuvesniudesns Tasafnainn3entie Wy should,

must Lﬁcjuéfu

VRIINTUTINNTNAAUANNYNABITDLATBNBFINA LAY TAINALALNTNTIVD I
API9EI0a11T0ATIZULE TI915199 2.7 zuand AU IHadNSURIA AL NUN VD IAIN

anmlaanAIedie

.«.:4' % [ U o d' v faa I3
AN5199 2.7 NAANSVRINTANAANNLARNLEADNSDAALNDS (6]

No. Type/Metries Nemate | Nesreat | Niseemees | Nissting
1 Object Types 18 16 1 1
2 Verb Concepts 16 14 2 0
3 Individual Concepts 05 04 1 0
4 Characteristics 07 06 2 1
5 Quantifications 06 04 0 2
6 Unary Fact Types 03 03 0 0
7 Associative Fact Types 08 07 1 0
8 Partitive fact Types 02 02 0 0
9 Categorization Fact Types 03 03 0 0

Total 68 59 7 4

9NA151992ERITL LA INaANSUe AT 108 Nempe AD S1UIUTGNABITIILA

Neorect A8 F1UIUNATBILDBATIERLA Nipcorec AB IMUIUTATOILDNATIARA UaE Ny igsing
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¥
1w o

Ao Funueseslalilsinsgt Feanianusaiunsatiuneuiadu F-Values losansnan

2.8

M5 2.8 HaansALgnAedlun1IRTIIMIAUREINISIAEIBNTATLIMLUY F-Value
(6]

Rec% Prec% | F-Value

TypeS/MetriCS Nsample Ncorrect Nincorrect Nmissing

Software 68 59 7 4 86.76 89.39 88.05

Requirements

1AUseleAnN1E5ISUTIRUINAaRLANDNTIMLA 5 TASINg

—

-&J a o
UBNANUIUIRY [6

Qe

TneleAnadnsyauAIailonanus 5 1ATINISAINISIN 2.9

ANS19% 2.9 ﬁhLaﬁEJﬁ'Wﬂmmgﬂé’faﬂumiﬁumﬁwm 5 1As9n1s [6]

Input Nemmte | Nesrear | Ninzomae: | Niissie Rec% Prec% | F-Value
Cc1 a8 37 8 3 77.08 82.22 79.65
C2 43 33 2 76.74 80.48 78.61
Cs3 39 31 5 3 79.48 86.11 82.79
ca 36 29 3 a4 80.55 90.62 85.58
C5 68 59 7 a4 86.76 89.39 88.05
Average | 80.12 85.76 82.94

asUnAded [6] wansbiiunisananuininvesnnudesnsieglusuuuulstlen

AWIUMAAENIsInNauUsElanruReIn1s Fwuseanidu 2 Ussanliun Usslaamy

Aean1sdalaTeasne wasUstloaaunesnsifeileidy tngldisnsmsessamansveangy
L% I3

AENYILTIEINY wagvaninaeigegsiaeatiens lunisliaununsuasntnvesdfnm

sutsmsldvaninueiidsgsiaeationsiiunyssgndldiiedanauuseloaninuaeenis 3

N

LY

A9898UIIDNTASANUAUNUTTEMINIUTLLIANIYISITUTIR WATARNNITARAIUNANG VD

e

9330MMANIVBINGUAENTILTIGIAY wazuaninaalegsiaeadions Wuwuimalumsasig

ngas1aunAnAuEuiusresEINUTENOULREUDIAUABINTS
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2.2.2 n1safnaniseanuuutdailendulusedugeainaliudesniseaniui s
(Extracting High-Level Functional Design from Software Requirements)

ATed (7] WWahaeTeslenlflunisesnuuuuiunimddasaiaifitedn ewddd
(FCT) Tnelaseafrawenduaslusuidon (7] azgninauslusuuuuununiwaaia n1s
ponuuulassairsrenduifvonadesiotagldainnaiaudesnislusuuuuysslon
METTUNFNNBINgwanlinandisesain (Heuristics) lnsanudenisluguuuuselen
AsTIIMAEFRIgnNLUssIvAeuTiazth Il giifiesenuuuusun AT F9

UseLnn89UseloAN1E15ISUYRAILNTaRUILARINIS19N 2.10

A1519% 2.10 USTAAUADINITURIUTElEAN YIS ITUNR SINDeeg1eUeUselun [7]

Requirement Type

Example(s)

Solution Requirement (SA): Describes a
function that the solution must

perform.

The Billing System shall produce

invoices with rolling rates.

Enablement Requirement (E): Expresses
a capability that the solution must

provide to the user.

Ex.1 The billing system shall allow the
user to determine how much each
client owns. Ex.2 The user shall be able

to generate invoices.

Action Constraint (AC): Describes a
constranint an entity must satisfy while

performing an action.

Ex.1 The banking system shall only
delete an account when the balance is
zero. Ex.2 Only manasgers can approve

time reports.

Attribute Constraint (ATC): Describes
constraints on attributes and attribute

values.

Customer standing must always be one
of the following: 1) Gold 2) Silver 3)

Bronze

Definition (D): Define entities.

Total sale value is defined as total item

value plus sales tax.

Policy (P): Describes policies to be
adhered to

Sale tax is computed on in-state

shipments.
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el 2.10 nguussleannudoamsiidaussavliineandendwieluil

1) AUABINTBINTHALatgma (Solution Requirement TdAga11 SA) Ae
Uselapanudasnisiinansdeilaidunmsvienu wionsliuinislussuy

2) ANUADINITLTIAUANITD (Enablement Requirement 14Ang931 E) A
Ustlonnnudieansiiuansisnuansnsavesszuuiifinaserlday

3) Foulataiunisnseyia (Action Constraint 1@gesn AC) fie Usloaniny
Fosnsfinansdadoulatifureseufinluszuuiiietestuilstunsinunionisiusnis
Tuszuu

4) Foulvtadudnuazuszsinana (Attribute Constraint TdA1ga31 ATC) Ao
Ustloamudeanisiinansiadosfafiatulussuuiiioidesiunissmunavesius

5) n15887u (Definition 19818831 D) e Uszloaninudesnisiiuanada
ALY Wensuiieadestussuy

6) ulguie (Policy TdA18831 P) Ao Uselupaiiumesnisivendeulaule wie

YDNNUAVDITEUU

18991 U leANHIUNITIATIER WasTANGULAINIINITORNLUUKKUAIN
= a a = o o a _a v =
AANARINBLTOTARN Fan1svindisesannazysenaulumengildluniseaniuuununineaia

lngngaenanvzuanseglunisni 2.11

M137 2.11 nihnvesiluguuselen wagndnniseaniuuwiunmaaIaanysylen

AUADING [7]

Req. Heuristic Requirement Text Structure Candidate Relationships Methods
Type Classes
SA HSA1, S="Actor shall ActionPhrase Entity Actor, Actor —> HSAL: If SecondAgent is a Generic entity or System,
HSA2, Phrase preposition SecondAgent” SecondAgent SecondAgent Method
HSA3 SecondAgent. {ActionPhrase+EntityPhrase}()
HSA2: If SecondAgent is Human,
Method:
Actor. {ActionPhrase+EntityPhrase}()
HSA3: If Action Phrase is "have”,
No method.
E HE1 S="Actor shall allow SecondAgent1 Actor, Actor —> Method:
ActionPhrase EntityPhrase SecondAgentl, SecondAgentl, Actor. {ActionPhrase+EntityPhrase}()
<preposition SecondAgent2>", <SecondAgent2> <Actor —>
SecondAgent2>
HE2 S="Actor shall be able to ActionPhrase Actor, Actor —> Method:
EntityPhrase preposition <quantifier> SecondAgent SecondAgent Actor. {ActionPhrase+EntityPhrase}()
SecondAgent”
P HP S="Actor is associated with Actor, Actor —> No method.
<quantifier>SecondAgent>". SecondAgent SecondAgent
D HD S="Actor is classified as a type of a Actor, Actor —[> No method.
SecondAgent>". SecondAgent SecondAgent

—> represents an Association relationship
—> represents a Generalization relationship
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1NAIT19N 2.11 LARIDINANNITBNBUUBNUNINARIEINNUTELYANIEITTTUTR
Tnedlsteazidentunisaankuusana Ui

1. Fonara a1ndreg1slumsranansliiiunisadisnaaaszld Actor uas
SecondAgent s?fwzgﬂﬁmﬁLﬂswzﬁuazaaﬂLLUULﬁu%aﬂma

2. ANUFURUS 9ndIeg19lumS19zLAR I AIUANANRUSSENING Actor
ey SecondAgent

3, ToUalsTuraInad 91NFa819HaNTUYRIAaAN L AN IATIZTAILULNUATN

Y

Aand axdsn1TAAsIzienaiuluauUsznnUeIUsElean 15 TTUIALUAITINN 2.10
1 v I3 U U a Y @ U
wWu dnduaudesnistuainudesnis@snisudtadgu agladulollasdunuy

Actor.(ActionPhrase+EntityPhrase) lUudu

U

N9 [7] Iedauawulfnniseankuulassas1awaninIsaInUselennu@aednig

v
a v

lusunuun1wsssuilagnisldng swudananvesnisindisesadin Feuidelidslaid
nanni1sfananUszgndldlunisiinguildlunisnivasunndnyuereini1ufenIsn

aula
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2.2.3 N3ASUUUIIAREDNLRaRATEAINdaTUAAUNRRINTTINALISYRY
ﬂ{]ﬂﬂ&ﬁqiﬁmaaﬁaaﬁ (Generating UML Class Models from SBVR Software

Requirements Specifications)

'3 13

39y (8] UldasraaTeslenivedn tealloniyeiduuea (SBVR2UML) lnaiaseilall
92yIN3AS RN IMNAAIEIINUElIANYISITITIANBIngulneldieadionslunisania
ANLALVUNTNVIANN LY IUNITAS1IHUNINARE TIATDILBAINATINITNITASIIHUNINARE

Faguil 2.4

@_J
G

JUT 2.4 NS0T [8]

=

AFN15as 1K UNINARTANUITEN [8] Tevin1sas1aauduRussEnInelselua

& @ A

AEFITUTIRANUBNUNINAaNE TaglgntinNvasanluusunveseatdiansidunsosilolunis
AAT1EAUTETIANIBITITUTIR FIANUAUNUSTENIN9UTL AN WIS ITUIRAULNUAINARN ]

eazdunfanalull

1. wiedeuwnd azgnasadunanaluiaunineaid

2, wwaRndaan sxgnasradunaadseinnduaunud (Instances classes) lu
WHUANAR

3. dnwamawe asgnahaudnuusdsznanaluaanad

4. wnAane wgnadadulaestuluamaty

5. wiadeiiaats Musinganduiudseninaviadoulandazgnairaduy

puduiusLuuwealsdleduresraranusnglurindeoviaasiy
6. wiatoaasuuunidiin MUsinganuduiusseninswiindauand augn

asadumuduiusuuuiauefalawduresraranusngaiindeiiaaseiu
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7. gipdoiivasanuundn MUsnganuduiussznineiindeuiandazgn

asadumuduiuduuusenniinduvesranaiusnglurdadeiaaieiy

o a

U [8] Tauanstesmadnsveinisnaasdlaen1sinuselonn w16 5suTIRf081S

1A IZALNDAS 1LNUNINARE TINAFNSHINANLLAAIAINITIN 2.12

= U say v A A s s I3
AITNN 2.12 Naa‘Wﬁ‘Vﬂ,ﬂQ'}ﬂLﬂi@ﬂN@L@aU?@'ﬁWﬂL@NLLBa (8]

RURT)

Example

Nsample

Ncorrect

Nincorrect

Nmissing

Rec%

Prec%

Result

40

37

2

1

92.50

94.87

v & & Yo 44' a aa s I3
"\]’]ﬂﬂ\lﬁﬁWﬁ"\]ngu‘l@?qLﬂi@ﬂﬂ@LaaUﬁ@’]iZ}QL‘aﬂi

aMwsssudiieldluniseanuuuununnaanaldgnieuiuiosay 90 naIINIIITET

a 4
weaa1N1snIAsIERUsElen

[y

[8] lovinnistnaansAlauUseuisuiursesilodu Felonadnsaimisen 2.13

AN5199 2.13 waansnlaannsinnatazilSeuiisuiueIaiiody [8]

NL Tools for Class Modelling Recall | Precision
CM-Builder (Harmain, 2003) 73.00% | 66.00%
GOOAL (Perez-Gonzalez, 2002) - 78.00%
NL-OOML (Anandha, 2006) - 82.00%
LIDA (Overmyer, 2001) 71.32% | 63.17%
SBVR2UML 92.50% | 94.87%

ITeN [8] luaueITn15uIUsEleANIYISISUYIRINNTIAINUAAINUADINIS

BoUAwITUAT N UNINAaTE TngldiTeTs0mansvengumANIINgINa wagrdninnaLs

a Ny 1% v o ° = v v o fw
gsnveationstunisiianununguasniinivese ieldluasisanuduiusiv
g0t lULHUNINAATE T991U
USUNVRIBIIAMARNSVRINGNAANILTIGIAY LasnaNINaU9LTa

SR8V UNINAANELN TN B TN SNIUER UTUSE ANSHaLNSITU

av

YU

a

]

v
=

o 3

9INWDEFUIDIT

a@uusenau
1AL UIAANITASIIAIUFUNUSTENINIAN T UNUN AL

AvduUsENaU
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2.2.4 ANSANNTIYANUADINIS FUIVUADUVBINITWAIUIYDNALIS FUNISANYILTS
Uszanw (Requirement Traceability in Software Development Process: An

Empirical Approach)

a

87 [9] daueitnisiusesanudeInsieglususuuwuudnaasluenans

TaiTUAAINLABINITUTENBULUAIY WNUAINEAAS LHUNINARIE LaZUNUAINEGU tng

nAdeilladmangule Tuiideialumdu (Z-Notation) inldairanglunisaiuses nia

v o

MdaimuaIeslieatuayunuiden [9] Bnme
N3Fe7 [9] viMInusesIINANUAUTUSVedIuUSEnoUdes eyl Ul e
LAE LHUNINARIE WAZUNUAINAIRY Ingaduduiusuesudden [9] auisouausty

sULuuwaunnlAsaaselalugui 2.5

SRS Use case diagram

Functional
Requirements

Description

Use case

Class diagram Sequence diagram

name

>

attribute

Parameter

JUT 2.5 UNUNNLATIATNVRIEIUNUTENOUE B TE MUK UN N ALARTULHUANARTE [9]
91n3U7 2.5 wanaliiiuauduiusseninad uusenoug o voIwNuN N aLAd
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N 2/ aa [ o) % v 6 a U
A1997 3.1 1As9as19UsEleAN 19I5 TSN AT ITNTUA SEANEUNUS WU ULDE LT Lo

IGE P LRRN
1A59as 19U loAN 15 TTURA
Subject shall be able to verb direct object
must be able to
can
D8N
Customer can issue loan items

1NA1599 3.1 AgansninmbagninnvesdunaseaNduiusivdIuUsenay
gosvosgandlanisaluil Uszsiluuselen (Subject) axgninuneenwuuasdunenmasiu
wunmeaaa Tudiuainien wasnssululsglenaggninnsenwuulugaindluununings
A firog1euseleaiy “Customer can issues loan items.” 91nUsgleAfanany Customer
° Y a & ° & & . . °
imthiidudsesiuludselonazgninuieenuuuiluuennes wag issues loan items 11
winflun3eifinalaensaiu loan items szgniunesnuuuiugainalulnunngaLna
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A15199 3.2 1As9a319UsElgAN 1B ISUTIRTHaNTUNS AIANUAUNUS LU VLD S A LA

NIGE P RN,
TAs9as19UsElonnN 15 TTURA
Subject can be grouped into direct object and/, indirect
can be divided into object
981
Customer | can be grouped into a normal and a VIP
customer customer

A5 3.2 azanunsainAuaz nuNvesAuIaseAuduiusfuduUsznau
gosvasgandlanemaluil Usesululszlenszgninuiesnuuuasduianmoswaziduwn
< I3 v v 6 (Y] [ 1
Sunt (Parent) Tupuduiusuuuiaiuesalawtuluwuningana Tudiuvenssilulszlen
szgniunesniuuilukermesuaziluged (Child) Tuanuduiusuuuiauedalawduly
WRNUNTNYELAH feg1sUselualty “Customer can be grouped into a normal customer
and a VIP customer.” 91nUszlaaninan Customer viuniiilusesululselonasgn
o < I3 I < 6 1
Prneenwuutluteninasuaztduuwmsun Tugiuves Normal customer wag VIP customer
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M1319% 3.3 laseaieuseloanwsssuimdalsidunsalnnuduiusiuusungauas

$9819
TAs9as19UsElonnN 15 TTURA
Subject + use case is included in direct object + use case
981
Login use case is included in borrow loan items use case

1M1 19N 3.4 A 1NIT0UIAILATUUINVDIAINIAT1IAUFURAUSAY
drulsznoudesvasyanalaniseluil Usesululsslenszgninuneenwuuanduganauas
< [y LY 1 | 1
Juwmedluanuduiuswuudiudsenavlununingaina Tudiuvenssululselonavgn
wneensuulugaimasazsiiuumsunluanuduius uuudurgalusnunngana fiogig
Uszlealdu “Login use case is include in borrow loan items use case.” a1nUszlyn
Mana13 Login use case vnihidudsesmlulsglonssgninuneenwuuilugamawazdu
¢ ' . o & < 2 &
ea Tudiuves borrow loan items use case avgninuneeniuuiluganaLaz Juwnsu
Tuununmgaina 1Jusu

- AsalenuduuSLUUBNDLIALA

UseloAnN 15 ISR NTMAMNAURUS LUULD NGUA L DUl L AN Y5 TUBIRT
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A15799 3.4 Taseas1euseloan1wisssusnmdeilandunsaianuduiusLuuLS ndLiua

LAZAIDEN
TAsassUselonn 1w TINYIA
Subject + use case is extended from direct object + use case
e
Print return report use case is extended from Return book use case

A1NAITNN 3.0 LAIUITOUIATLALRUNNVDIATUIAS19IANUAUNUS AU
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WealuaNuduiusuuvduysenauluikunngana ludiuveanssuluusgleaazgniiun
< [ < 6 v v & 3 § @ v !

panuuuilugana waztuumSunluanuduiuswuudndNuA luMNUAINEAAE AIBEN9
Usglealtu “Print report use case is extended from return book use case.” 1nUszlan
Y] ] . ° Y A o ° I3

A9N§17 Print report use case Mmtdudsesululselenazgninusenuuulugana

[ 3 1 o [ <
waztduyee Tudiuves retum book use case aggniueenkuuLldugaAa waziduun
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Uszlomn1wisssuvifnsaaituduiusuuunoaladiodurdudszlen
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1A5985719U5E lgANIBS ITUTIRNT LA UFUNUSLUULD AT LaTUY TLATIE51999AN5199 3.5

-'-NI $ % a a 1% = U - I3 a
AN5199 3.5 1AS9a519U5218AN1EN5TTUIIRLTLATIAS 19N TANUFUNUS WUU LD AL TLD

TULALAIBE
1Aseas19UsElonn 115 55UYR
Subject can verb
main verb direct object
F9E
Customer can borrow loan items

INANT 3.5 ezansatIRLas N Tvesianad AL duRus Sudiulseneu
dovvasnaralasinolull Usesiuluustloasiudenssudivimtdidusiunaludselon
MwsssugIRszgniuneenwuualunaia ludiuvesnsewilulselonazgnesniuua
Julowestuvesaanadiviutmdulsesrululssloaluwnunimeana degreusslony
“Customer can borrow loan items.” a1nUselamnanans Customer wag Loan items ﬁLﬂu
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AN5197 3.6

a 2/ a a 2/ o) o v 6 o
A1519% 3.6 IAseasnalselonn1wsssurfideassasensaanuduiusuuuauesala

LYY WAEAIDEN

1A5985°9U 1 0ANIWNETTUYG
Subject can be grouped into direct object | and/, indirect
can be divided into object
F0E19
Loan items can be grouped into books and language
tape

1AA15199 3.6 2LEIUITAUIATLAENLINVDIA1UIA519AITUFUWUS AU
drulsenevgesraturunnaatalanwiolull Usssiululsslonszgninunesnuuvandu
Aanawazluwmsuiluanuduiusuuuauesalawdulunkuninaaia Tudiuvesnssulu
Usrlemazgnihuieensuudunatd uazifuiedluanuduiusuuuiawedalawduly
WNUAINAATE AReg19UTEleALU “Loan items can be grouped into books and language
tape.” 91nUszleARanand Loan items vimthfiulsssusaziuduululselonasgn
o < < < 1
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Customer should be able to borrow loan items. Customer should be able to
reserve loan items. Customer should be able to renew loan items. Librarian can issue
loan item. Customer can search loan items in a list. Customer can be grouped into
student and professor.
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3) UszleAnesssuvnidalaseasnavesseuuiosayn

Customer can issue loan items. Customer can be grouped into student and
professor. Librarian can create loan items. Loan items can be divided into language CD
and book. Book has author and title. Language CD has title, company and level.
Customer can borrow loan items. Customer can renew loan items. Reference is
included in a book. Table of fisure is included in a book.
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]
A

v

NUaLden

Yoyaiaa (Name)

Search loan item in a list

waALWas (Actor)

Customer

TgavidungaLAa (Description)

Customer can search loan item in a search list.
The system will show information about loan

item such as title.

AMUFUNUS (Relation)

NIEANUNANYBIMANITal

(Normal flow of event)

1. User logins.

2. User selects menu search loan items.

W

. User enter keyword.

NIELAUgREYRINANITAL

(Sub flow of event)

NILUANUNINTNYRAMANITA]

(Alternative flow of event)

2(a) If loan items < 1 the system will alert “Loan

items = 0” in alert box.
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ANS9N 4.2 ﬁ’]a%magamasumgama Borrow loan items

%o PRERHIGRL

%agama Borrow loan items

LOALADS Customer

iwazlﬁﬂﬂgama Customer can borrow loan items such as book
and CD in a loan items list. The system will record
loan items that are dropped in a shopping cart
and prepared for check out by customer.

ANEURUS -

NIEHANUNANVRINANITAL

1. User logins.

2. User selects menu borrow loan items and enter
keyword.

3. User selects loan items in a loan items list by
checking a checkbox.

4. User clicks summit button.

5. User confirms loan items by clicking confirm in

an alert box.

NIEHANUEDEYBINANITAL

NITUANUNINTONYRANANITA]

4(a) If loan items list in cart < 1 the system will

alert “Please select loan items before summit” in

an alert box.




73

M13199 4.3 ABTUIBLALAAYIYALAH Reserve loan items

o VAL

%agama Reserve loan items

LOALADS Customer

swaztﬁamgama If loan items are out of shelf, a customer can
reserve loan items. This request will record in a
reservation queue. When loan items returned to
the library, the system will send an e-mail to alert
a customer.

AUENUS -

NIELHANUNANVBINANITAL

1. User logins.

2. User selects menu borrow loan items and enter
keyword.

3. User selects loan items that out of shelf in loan
items list by checking in a checkbox.

4. User clicks reserve button.

5. User confirms to reserve loan items by clicking

confirm button in an alert box.

NIEHANUEDEYBINANITAL

ﬂ‘i%LLﬂ\‘i’]UW’NLa@ﬂSUENL‘Wﬂﬂ’]iﬂj
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ANS9N 4.4 ﬁ’]a%magamasumgama Renew loan items

o 18azLdun
%agama Renew loan items
LaALADS Customer
iwazlﬁﬂﬂgama Customer can renew loan items when it is nearly
to the returned date of loan items.
ANEUNUS -

NIEANUNANYBIMANITal

1. User logins.

2. User selects menu search loan items and enter
keyword.

3. User selects loan items form a loan items list.
4. User selects renew button.

5. User confirms to renew loan items by clicking

confirm button in an alert box.

NIEHANUEDEYBINANITAL

ﬂ‘i%LLﬂ\‘i’]u‘l/lNLﬁ@ﬂleaﬂm{i]ﬂ’ﬁﬂj

3(a) If the remaining day is greater than or equal
to 10, the system will alert “You cannot renew
since the remaining borrowing day is less than 10

days”.
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M13199 4.5 ABTUBLALAAYBIYALA issues loan items

]
A

%o 18821980
%agama Issues loan items
LaALADS Librarian
iwazlﬁﬂﬂgama Librarian can issue loan items when customer

sends a request for borrowing renewed or

reserved loan items.

ANMUFUNUS -

NITUANUNENVDANANITO] 1. User logins.

2. User selects menu issues loan items.

3. User selects request in a request list. The
system will show description of request.

4. User confirms to issues loan items.

5. User confirms request in an alert box.

ﬂizLLﬁﬂ’]Uﬂ@ﬂ%@ﬂLMﬁ]ﬂ’]iiﬂ 4(a) User select denied loan items.

4(b) User confirms request in an alert box.

ﬂizl,mmumqLﬁaﬂmaamqmszﬁ 4(a) If a user does not approve this request. The

system will send an e-mail to a customer.

6) FABSUILARNAVBITLUUNBIALA

Aetulgaaagnaseniieasulesuazidealundazaaia lagauduiusues

mosugAaa wazAaareliauduiusluguluy 1 de 1 Wil lnedeyadaiuienaia

= o

b4 d' < Y ¢
VDITLUUNDIALAILYNDBNUUUANUNUAINARAIUTUN 4.2 ununmaaia (n) Wumdn Pl
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AN5199 4.6 A1aSulLAaIaveIRand Customer

T
1 IS

du %9 F8aLLDYN
punt | ¥oaand (Class name) Customer
(Front) | An@5une (Description) Customer interacts with loan items and

send request to librarian.

ni9rana (Responsibilities) - Borrow loan items
- Issues loan items

- Renew loan items

UMY | anwagUszianeand -

(Back) (Attribute)

ANUAUNUSYRIAANE - Association with loan items

(Relation)

MN519% 4.7 AeSuneAaIavesrand Student

a1 o I18a8Ldun
frunth | Yomana Student
AND5UNY Student is a kind of customer.
wihiinand -

UMY | AnwueUsEIInana -

ANUAUNUSYRIAANE - Generalization with customer

A1397 4.8 ANBSUNYAAIEVDIAATE Professor

1 dl' a
Gl G PREGERLEG
v v dl
ATUNUY | YBAANd Professor
AN UNY Professor is a kind of customer.
PNNARE -

AUNRY | anwueUTTINRag -

ANUFUNUSYDIAANE - Generalization with customer




A13N7 4.9 ANESUNYAAEYBIAATE Librarian

14

| a =
dU U2 1YATLYN
v v d‘ . .
ANUNUN | ¥OAANE Librarian
A195UNY Librarian can approve any request from
a customer.
wAand - Create loan items
AUNAS | anwagUseaneand -
ANUFUNUSVDIPANE - Association with loan items

M1519% 4.10 AeSUNLAaIEUeIPaNa Loan items

| a =
g3U UBD 1YALLYN

MU | Yemand Loan items

ANBSUNY Loan items is an item that a customer
can borrow or renew.
o o

BUIAAE -

AUNGY | anwgUsEaneand =
ANMUFUNUSYDIAANE - Association with customer

- Association with librarian

AN519% 4.11 AeSuleAa1aveIPaNd Book

a1 o J18azLdYn
frunt | Yomana Book
ANDEUNY Book is a kind of loan items.
wihiinana -
AUNEY | anwelrUsedinand - Author
- Title
AUFUNUS VIR - Generalization with loan items




A1519% 4.12 ANBSUILAANATDIAANE Language CD
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du o 18azLdun
frunmih | Fepana Language CD
A195UNE Language CD is a kind of loan items.
wiihfinana -
uraY | dnwazUszdnnand Title
Company
Level
AUFUNUSVDIAANE Generalization with loan items

A1319% 4.13 ANesUILAaaTRIAaNE Table of figure

1 dl a
dn %9 NYazden
unil | Jemand Table of figure
AN9SU1E Table of figure describes information
about picture in book.
v o
ninAang -
AUNAY | AaudnvueUsednaana -
AMNENNUSYDIAANE Composition with book

AN519% 4.14 AeSUNLAa1aUe9IPANd Reference

]
A

a7 0R) S8aLLIUN

) v a

ANUNUT | VAR Reference
AN95UNY Reference is a component of a book

that refers to source of information.
v A

NUIAAE -

AU | anwrUsyIImand -
ANNFNNUSYDIAANE Composition with book




79

Winliiudsziulunisniuasuvesmnuduius nelunuuiiasadaflandunasy

Ya o =

AnuduiusagluLuudaendadaseaiegifedalavinisudledeiuieyainavesyaina

Y

Borrow loan items lagn15tfidd131 many Mduariiniuasludiuysenevdessioaziden

WALYINNNSAULDALABSNTDIN Customer TudIUUSENBUEDULBAWMBS @IUATBSUNYAANEYDY

va o

AaatuRIdelaviinsuAleAeduIenaIaveInad Language CD lagn1saudnuwauzlsed

Y

PR =3 P YA ~ v a = &
Aad Ni7971 Level F9azlanadnsvosniswibuiialiiinussidulunisniuaauvaany 2
ANBBUYAINNTIN 4.15 Ay 4.16 AUaeU

A va o

159 4.15 AeSunggaLmavasyaiad Borrow loan items MK3dglakilunay

Y

ToRANAINDY
%o PRELEIGHE

%aqama Borrow loan items

LOALHDS -

i’lﬂazﬁmgama Customer can borrow many loan items such as
book and CD in a loan items list. The system will
record loan items that are dropped in a shopping
cart and prepared for check out by customer.

AENNUS -

NITUANUNENVDANANITO] 1. User logins.

2. User selects menu borrow loan items and enter
keyword.

3. User selects loan items in a loan items list by
checking a checkbox.

4. User clicks summit button.

5. User confirms loan items by clicking confirm in

an alert box.

NIELANUEREYRUNANITAL -

NIEANUNILEDNYBIMANTTAl | 4(@) If loan items list in cart < 1 the system will
alert “Please select loan items before summit” in

an alert box.
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M139 4.16 AeSueAanaveInata Language CD 7E3elaudlunaziivenanaineg

du o 18azLdun
frunmih | Fepana Language CD
A195UNE Language CD is type of loan items.
wiihfinana -
uraY | dnwazUszdnnand - Title
- Company
AUFUNUS VIR - Generalization with loan items

ANTUUN LLUUfE’laaqL.Lazﬁfla%mmwuﬁwaaaﬁgmﬁl% WinlwAnUszraulunisniu

dauumadauiungNasedu lnensniuasusUmuauanyuglauwi Auanyuzaull

AN ANANBATAIINABIIY LAZANANYAYNIINNTRY FeaunsaazunIsniuaaulan

M5197 4.17

9197 4.17 maagundsldngildlunsmugeudeyadndifivsunulunismuaeu

ANUFUNUTTENINIANUABDINT

LY

s
NAANST

ANl

ANNY

UselgmN1esISUTIRLT

Wandu

UselgAN1e5ISUTIRLT

JEERGERS

AesugaLAaly U-FM-03 : Usangininandilianansaine
druusynaugay Ioludiulsenovgeesvazidenluniasune
Description geag

AesursAaialu -

drulsznaugsy

Description
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15197 4.17 waagunasldngildlunsmuaeudeyaihdniivsznulunisniuasu (o)

ANUFUNUTTENINIANUADINT

[y

NABNS

UselgmN1esI5UTIRLT

anduiuukunngans

CS-NF-01 : Tudsgleanunsssufiusing
ANUFUNUGIENING Customer Wag
Professor wuutatuealasdu wakiusing
ANNENIUSAINa I luwILN I ALAE
CS-NF-04 : Tuununmeainausng
puduRuSYeaAnesTiTein
Customer ﬁuqaLﬂaﬁﬁ%a’h Delete loan
items usilaiusngAuduiusainailu
Uszlgmn 1915551

CS-NF-03 : Tutsslannunsssuwifiusng
AUEITUS ST e AMESTTITa I
Customer waggdma Search loan items

in a list wiiliusingauduiusaananily

LNUNTNYELAE

UselgmN1eI5ISUTIRALT

1AIAS9NUBHUAINAANE

CS-NS-03 : lunnunimeanausingeaid
ANUALTUSLU LAl YT LaTUTENINARTE
Staff way Librarian wsilaiusng
ANNFuTUSAINa 1T luUsElen
NYITITUVIRA

CS-NS-01 : lussloan1wnsssuwiausng
AANEANAUNUSHUULIDS A Ll
5¥MINAAE Student wagmana Customer
wakiiusingauduiusaanansluwaunm
AANE

CS-NS-06 : luussloan1wnsssuwausng
Snwazlszsinata  Language CD Fa1
level ulaiUsnganuaelsydnnana

fanandluuNunINAad
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15197 4.17 waagunasldngildlunsmuaeudeyaihdniivsznulunisniuasu (o)

ANUFUNUTTENINIANUADINT

[y

NABNS

UselgmN1e5ISUTIRLT

1ASIASINUBHUAINAANE

CS-NS-01 : Tuussloan1wsssuydusing
ANNENTUSILUULLUBSalawTuTE NI
Aand Book fiuAad@ Loan items weldd
Usinganuduiusaainanluaunimaaia
CS-NS-03 : Tuununmmaausing
ANUFURUSLUULeElYR T usEIeAaNd
Book fiupana loan items uilaiUs1ng
ANuFuRusAInaluuselea

ANWITITUYIR

WHUNMEELAENUABE Y

gebAg
Y

CS-BF-02 : Tuukunngaingausing
ANENTUSIEINUWBAMasS Customer AU
gelag Borrow loan items LLGil@J'Ui’mg
ANuFNTusAIna 1 lumesuBgaAaTed

Borrow loan items

LHUNTINARIENUAIDTUY

Aad

CP-BS-01 : Tuukun1mAatadsng
ANNENTUSLUULOEl YT U RaTd
Staff fiumaa Librarian wsilaiusng
ANNduusAInalumesulenand
CP-BS-06 : Tulnunwaa@vasnand
Language CD Usmgé’ﬂwmzﬂizﬁi’mmaﬁ
091 Level uslsiusngludesuigaana
UYDIAAE Language CD

CP-BS-01 : Tuukun1naatalsng
ANUFURUSHUULeElY Tl TUSEIgAaNd
Book fiuAa@ Loan items WaluA185U1E

Usinganuduiusiuuauesalawdu
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15197 4.17 waagunasldngildlunsmuaeudeyaihdniivsznulunisniuasu (o)

ANUFUNUTTENINIANUADINT

[y

NABNS

HanduiuikunngaLns

A WNUANARNANUAES US| CP-BS-02 : lufasuiematausing
paeiu | Aana ANUALITUEIENINAANE Student fupaTa
Customer huutaiuasalawedu wiliusing
ANNFNTIUSAINA lUMILA INAR"A
WHUANEGAAATULKUAIN | CP-FS-01 : Tuknunmeanalsinguen
AaNE Wwoiddedn Student uslising dunaa
Tuwnunmeana
nseusey | Uselomnwsssueimas | CP-NF-03 : Tudselean1wisssuwdusing

mnseideuduiudiunssude Search
loan items in a list wailivsing Jugaina
TulHUNNg LA

CP-NF-04 : lunsunngainausingeaina
Delete loan items waliusingulurinien
Anatunssuluuselonn s sTumd
CP-NF-01 : Tudszloan1wsssuausing
AWNA1IT Professor usiliiusing dunen

L@@ﬂULLNUﬂWWQﬂLﬂﬁ

Uselgmn1esIsUTIRLT

TASIAS 1N ULKNUNINARE

CP-NS-01 : Tuussloan1wsssuviausing
Auaifidedn Student uliusinguiu
AaElULHLAINARA

CP-NS-02 : TuusunmeanaUsIngaaaii
Foi Staff wilsiusingdudunaluusslen

ANYITITUYR
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15197 4.17 waagunasldngildlunsmuaeudeyaihdniivsznulunisniuasu (o)

[y

ANUFUNUTTENINIANUADINT NABNS

MIMNTeY | ununmgalAaruAeiuty | CP-BF-01 : TunummganaUINggaLaaT
gaLAa fide71 Delete loan items uslsivsnglu
ANBEUNBYALAH

CP-BF-02 : Turaunsyainausing
Ao3U18YaY Search loan items il

Unngluganaluuuningaina

wunmeanafumesune | CP-BS-01 : lunsunmamausngaanadil
AR Foi1 Staff udliiusnglumesueyana
CP-BS-02 : TurasuneAanaUsIng
meSuneveinad Student usilaiusnglu

ABELULNUAINAGE

4.2 Fayalunismudaurasszuvaeuiudauudumasiin

1% =

ns@ivaaeudl 2 9evin1snadeUaINFIBE1ITBENAITAINFBINS TeUslen
awsssumivdaglifulunalasadiwesUssloanwsssuniniauddeidldtmun
14 Tngszuuilagiuimuasuldussgndssuuneurudvudunesidn (CD Selections
Internet Sales System) lagnsinagaunIna11u1u191nRude System Analysis and
Design with UML [5] Lﬂuizuuﬁié’ﬁﬁaﬁwmsJmmazmﬂsuaqgﬂﬁwﬁm%umié"a%mwiu%a
warAumdeyaukudn ludiuvesnisldnuvesguigazdiglun1sinnisteyavoiunuda
Usgnoulufensiiin msau wagnmsuuusseyawiudd delussuudananusznauluse
manedlaridu uinddedazhileitutomn 3 deiduuildlunmsmugeunasnageuniosile
oA Aeritun1sungsteyad (Maintain CD Information) #endunisungadeyanisnainves
@A (Maintain CD Marketing Information) wazflefdunisdede (Place Order) lng¥oya
UszloAn1w1s5TNAvedTTULARIRITUR 4.3 nduarisglonnunsssunRileun

2ONWUULTUUNUNNEAAE LAZWHUNTNANARIFUN 4.4 waggUN 4.5 Auaau
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Distribution system can maintain CD information. The internet sales system
will need a database of basic information about the CDs that it can sell over the
internet, similar to the CD database at each of the retail stores such as title, artist,
ID number, price, quantity in inventory. Everyday, the internet sales system will
receive an update from the distribution system that will be used to update this CD
database. Some new CDs will be added, some will be deleted, and others will be
revised. The electronic marketing manager will also have the ability to update
information.

Vendor can maintain CD marketing information. The Internet sales system
provides an additional opportunity to market CDs to current and new customers.
The system will provide a database of marketing materials about selected CDs that
will help Web users learn more about them such as music reviews, links to Web
sites, artist information, and sample sound clips. When information about a CD that
has additional marketing information is displayed, a link will be provided to the
additional information. Marketing materials will be supplied primarily by vendors
and record labels so that we can better promote their CDs. The EM manager of the
marketing department will determine what marketing materials will be placed in
the system and will be responsible for adding, changing, and deleting the materials.

Customer can place order. Customers will access the Internet sales system
to look for CDs of interest. Some customers will search for specific CDs or CDs by
specific artists, whereas other customers will want to browse for interesting CDs in
certain categories following rock, jazz and classical. When the customer has found
all the CDs he or she wants, the customer will "check out" by providing personal
information and information regarding the order. The system will verify the
customer's credit card information with an online credit card centre and either

accept the order or reject it.

JUT 4.3 Jayauszlonn1wsssugAvedss U wudAuudunasiin [5]
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jt R e
Maintain CD Marketing Information
Vendor
<<extend>>
S e N
I
Place Order
<<include>>
customer o,

X

distribution system

<<include>>
" Ude <
Maintain CD Information <<include>>
I

System

Verify Credit Card

©)

A

credit and centre

a I oA a § &
E‘U‘V] 4.4 LLNUﬂ’]WgﬁLﬂﬁ‘U@QiBUU%WSLLNU%@UH@NL@@SLUG’]

Vendor Review
Customer Order Order item cD Marketing information Artist information
+id
T it —
+artist
+price
+quantity Sample clip
Serch requirements |
CD categories
Artist search Category search Rock Jazz Classical

JUT 4.5 LHUAMARNAVDITTULIEUNUTAULB LA ST
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MdlszuvrisunudfvudunesidaiidoyavasAioduisgaind Maintain CD
Information AnadunegeLAd Maintain CD Marketing Information wagAnadunegeiaa Place
Order U51N9A3915199 4.18 A1399% 4.19 kaga15197 4.20 AUaIRU

M15791 4.18 AeSunggalad Maintain CD Information

%o VAL
%aqama Maintain CD Information
LaALRDS Distribution system
ﬁEJaSL’SEJWQaLﬂﬁ This adds, deletes and modifies the basic

information about CDs we have available for sales

(e.g. album, name, artist, price, quantity).

ANMUFUNUS 2

ﬂisLLamwé’ﬂmaamqmmi 1. The user executes the login use case.

2. The user chooses menu name “maintain CD
information”

3. The system provides the user with a list of CD.
4. The user chooses one of the CDs or enters
keyword of CD to maintain information.

5. The user inserts/updates/deletes information of
CDs.

6. The user confirms this action by clicking submit

button.

NSTUENUY DEVDINANTITO] -

nsThaNUNIBdonveImAnITal | -
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A5 4.19 ﬁwa%maqama Maintain CD Marketing Information

%o VAL
%agama Maintain CD Marketing Information
LOALADS Vendor
3’18@&58@%&?’1& This add, deletes, and modifies the additional
marketing material.
AUFLINUS -

NITUANUNANYBUUANITEL

1. The vendor executes the login use case.

2. The vendor chooses menu name “maintain CD
marketing information”

3. The system provides the user with a list of
marketing materials.

4. The vendor chooses one of the marketing
materials or enters keyword to maintain
information.

5. The vendor inserts/updates/deletes information
of marketing materials.

6. The vendor confirms this action by clicking

submit button.

NITUANUEREYDLNANITA]

ﬂi%LLﬁﬂ’]u%’NLﬁ@ﬂ“U@\‘iL‘ViG}ﬂ’ﬁﬂj
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%o ERELETGE
%agama Place Order
LOALNDS Customer
3’18@&58@%&?’1& This supports the customer searching and
browsing the website, and creating and placing
order through the website.
ANFUNLS Include Search CDs

Include Check out

NITUANUNSNVBINANITAL

1. Customer executes the search/browse CD use
case.

2. The system provides the customer a list of
recommended CDs.

3. The customer chooses one of the CDs to find
out additional information.

4. The system provides the customer with basic
information and review on the CD.

5. The customer iterate over 3 through 4 until
done shoppins.

6. The customer executes the checkout use case.

7. Customer leaves the website.

NSTUENUY DEVDINANTITO]

NSTUANUNILADNVBANANITA]

3a-1. The customer submits a new search request
to the system.

3a-2. The customer iterate over step 2 through 3
until satisfied with search results or gives up.

6a. Customer aborts the order.
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Tud1u99A195U18AAIAVDITLUUVNULNUTA UL ULA S LRI A0S UNEAANEV AL
16 ANBSU1e FaluwpazAaSuIeAanalisteazidensane Ut

AN5197 4.21 AeSulgPaNaYeerana Customer

1 dl' a
GiekY! U NYaTLRYN

AU | Jonand Customer

A195UNe An individual that may or has
purchased merchandise from the CD

selection internet sales system.

PNNARE -

AuUNad | anwalzUszaneand —

ANUAUNUSYRIAANE - Association with Order

- Association with Search

requirement

AN519% 4.22 AeSunenatavenand Order

a7 0h) UaLden

AUNT | Jomand Order

AND3UNE An order that has been placed by a
customer which included the individual

items purchased by the customer.

yNnana -

AU | anwazUsyaneand -

ANMUFUNUTVDIPAE - Association with Order item

- Association with Customer




A1319% 4.23 ANP5UIEAANATDIAANE Search requirements
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du o 18azLdUn
fuvth | Jerana Search requirements
A195UNY Search requirements is a function to
search CD by category.
wifinana -
PuNay | dnwazUszAdinand -
AUFUNUS VIR - Association with Customer

AN5199 4.24 A1eSuleAaIaveIPand Artist search

du Fo 18az0Un

frund | Fenana Artist search

AND5UNY Artist search is a kind of search
requirements.

wihiinana -

PuUnay | dnwazUszannand -
ANNENNUSURIARNE - Generalization with Search

requirements

A1519% 4.25 ANesUNLAAIETRIAaNE Category search

T
=

du %o 188%10Un
frumin | Ferand Category search
A1D5UNe Category search is a kind of search
requirements.
wihiinana -
AUNAY | anwzUszdnnand -
ANNEUNUSVRIAANE - Generalization with Search

requirements




A1397 4.28 ANBBUNBAANEURIAANE Order item
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du o S18azL9Yn
frunih | Forand Order item
AND5UNY Order item is a list of item that a
customer selects for purchasing.
winfinana -
AUNAY | anwzUszanand -
ANNEUNUSVRIAANE - Association with Order
- Association with CD

A1397 4.29 ANBsUIEAANEURIAAaNE Vendor

T
=

d %o N8azLden
frunt | Jenand Vendor
AND3UNE Vendor can provide CD information.
wihfinana -
AUNAY | anwzUszannand -
ANNENNUSURIARNE - Association with CD




AN519% 4.30 AeSuleAal@vaInand CD
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du o 18azLdUn
frunih | Forand CD
A195UNY CD is an entity captures CD information.
wiihfinana -
unNay | dnwazuszannand - id
- title
- artist
- price
- Quantity
ANNFURUSYOIAANE - Association with Vendor

- Association with Order item
- Association with Marketing
information

- Association with CD categories

»1519% 4.31 ANeSUIEAAATeIAaTE CD categories

a1 o S18asLdun
frunmih | Fomana CD categories
A195UNY CD categories identify all types of CD.
wihiinand -
AUNEY | anwarUsednnand
AUFUNUGVDIAANE - Association with CD
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du o S18azL9Yn
frunt | Jenand Rock
A195UNE Rock is a kind of CD categories.
wihiinana -

AUNad | anwazUszaneand

ANUAUNUSYIAANE - Generalization with CD

categories

AN519% 4.33 AeSuNeAaIEYRIRaNd Jazz

du fo 1889
frund | Fenana Jazz
A195UNe Jazz is a kind of CD categories.
wiihfinana .

MUNAY | anwagUsEianeand

ANUAUNUSYRIAANE - Generalization with CD

categories

AN5199 4.34 AeSulemAalaveInand Classical

T
[} IS

a7 0h) UaLLREA
v v dl .
ANUNRUT | VOAAE Classical
AND5UNE Classical is a kind of CD categories.
PNNARE -

AU | anwazUsyaneand

ANUFUNUSYDIAANE - Generalization with CD

categories
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A1319% 4.35 ANB5UIEAAETDIAATE Marketing information

du o 18azLdUn
frunih | Forand Marketing information
A195UNE Marketing information is provided by
vendor in order to add an additional
opportunity to market CDs to current
and new customers.
wihfinand -
AUy | dnwazUszannand
ANNFUNUSYOIAANE - Association with CD

A1397 4.36 A185UNBARNEUDIARNE Review

a1 o 1882100
frunin | Forand Review
ANBSUNY Review, the information that customers
recommend for a particular CD, is one
component of marketing information.
wiihfinana X
unay | dnwazUszainand
AMUFLNUGYDIAANE - Composition with Marketing
information
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A7 4.37 AN8BUNEAANEUDIAANE Artist information

du %o PRERHIGRL
frunih | Forand Artist information
A195UNE The information of CD artist.
wihfinana -
AIUNEY | anyazUszdinana
AMUFLNUSYDIAANE - Composition with Marketing
information
a9l 4.38 FesuneAaavesnatd Sample clip
du 3o PRERHIGRL
frunmi | Yemana Sample clip
A195UNY The example of song that customer can
listen before he/she buys the CD.
wifinana -
AIUNES | dnwzUszdirana
AMUFLNUGYDIAANE - Composition with Marketing
information

nduteyanIufeIn1sieglusluuuysslean1wisssueis Luuiiaes uas

ABEUIELULTIRBY wnuaaulaglingiasiauainanuduiusuesdiulsenavgosainy

#99n15 wazyuasulasldieSesilosnluilf Inonadnsnleazidusienistaianatninay

NMslEnglunisminasuUsngfw1san 4.39 ludiuvemadnsveuniesiloazuanegly

UNT 6 9I99N 6.2 NMTNAADULALNITNIUADU A5 NN 6.2 VN 116
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A7 4.39 NAENSTLAINNITNIUABUTTUUE N UTAULB LR B SN

ANUFUNUTTENINIAUADINT

[y

NAANS

AnuliAny

Usglgnn1esISUTIA

Tuuseloan1wsssuvinusng
Mnulawn about, some,
additional, more, better LLay
certain WAis¥UUAZANNTONIUABY
frnaulfiamzdiinauiivsing
aglugiudoyadimniulaun

more, better ag all

Aesuneganaludulsznaudey

Description

lufeSuegamaUsIngAniny
loun available, additional way
about Ufs¥UUILANTANIUGDY
Amnalldiamzminuiiuing
aglugudayadiiiniume

available

Aesuruaanaludiulsznauges

Description

lureSusaanausngAninau
oA available, additional wag
about UAsTUUILANITANIUGDY
frnauldiamzdinaudivsng
aglugudeyadiiniume

available

NIRNIUIBDY

Useloan1essIuvmgafandu

NUUNUN TN ELAG
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AN3199 4.39 NAENSTLAINNITNIUABUTTUUI SN UTAUUB UM B SN (sB)

ANMUFUNUSTZNINANUADING

[y

NABNS

NM13ANUSDY

UsglgAn1e5IIUTIRLT

1ASIAS9AULKHUNINAANE

Aad !

CP-NS-02 : Us1ngaananuaen
Order item usilaiusingriumuny
Tulsglonn1wsssuyf
CP-NS-02 : Usngaanaiifiden
Search requirements wsiliiUs1ng)

Wusunuluuszlonn wnsssusns

WHUNNYALAANUAB UNE gELA

Ao

CP-BF-01 : U51nfgalaaniianin
Check out wiliiusnglumasuie
galaa

CP-BF-01 : Usnggainanived
Verify Credit Card usliusinglu
ABSUBLALAG

CP-BF-01 : Usnggainaiided
Search CDs wakiusingludtesune
galaa

CP-BF-01 : Usnggainaiided
Browse CDs waikiiusnglu

ABSUBLALA

LAUNINARIENUAIDTUILAANE

AMUADINU

Useloan1essIuvmgafandu

NUUNUN TN ELAG

CS-NF-03 : Usinganubisesiy
mamamé’mﬁuﬁimu%uﬂgw%

I3 f @ I 1
LONBLAUATENINNEELAE Check out
WRTYHLAF Place Order

CS-NF-03 : Usinganuliseaniu
YoIANUFUNUSLULBUAGAYTD

=3 & @ I 1
LONYLVIUATEUINNYFAH Search

CDs wazgdiad Place Order
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AN3199 4.40 NAEWSTLAINNITNIUABUTTUUIENUTAUUB UM B SN (A1)

ANMUFUNUSTZNINANUADING

[y

NABNS

ANUABINU

Uselgnn1e5ISUTIALTINIATUY

ULHUNINYE LA

CS-NF-03 : Usinganulisiesiy
YoIANUFUNUSLUUBUAGAYISE
Wndiiudszninsgaing Browse
CDs wazgdLAe Search CDs
CS-NF-03 : Usinganulisiesiy
YoIANUFUNUSLUUBUAGAYTD
% e & & ) .
LONTNUNTTNINE AT Verify

Credit Card haTgeLA Check out

UsglgAn1e5ISUTIRALT

1ASIAS9AULKHUN AR

[y

CS-NS-03 : Usinganulisiosiu
YaemuFUNUsSLUULoalg Tty
¥99Aa1d Order item fuAaa CD
CS-NS-03 : Usingaulisaiu
YaImuFUNUSLUULoalY Tty
¥99Aa1d Order item AuAATE
Order

CS-NS-03 : Usinganuliidesriu
YpInNUFUNUSLUULoalYT LTy
Y93AANE Search requirements AU

Aad Customer

WNUNNEAARNUABE UL L ELAH

CS-BF-01 : Usnganulidesiu
izm"]ammé’mﬁuéuw%uﬂ@w%
<@ & @ I 1
LONYLVIUATEUNINNYFAH Place
Order fiugaiag Search CDs
CS-BF-01 : Usinganulideariu
FENINANUTURUTUUUBUAGANTD

=3 & @ I 1
LONYLVIUATEUNINNYFAH Place

Order fiugaag Check out
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AN3199 4.40 NAEWSTLAINNITNIUABUTLUUVULNUTRUUB UL BTN (A1)

[y

ANMUFUNUSTZNINANUADING NABNS

ANUABINU WHUAgaLAai RS UBYaAd | CS-BF-01 : Usinganulidesiy
FEMINANUTURUSLUUBUARANTD
I3 & @ & 1
LNYLVIUNTENINYAAH Search
CDs nugaag Browse CDs
CS-BF-01 : Usnganulisesiy
FENINANUFURUSULUUBUARANTD
Wndiudszninsgaina Check out

fugawad Verify Credit Card

WHUNITWARIANUAIDSUIE ARG -

LLNUﬂ’]‘WQﬁLﬂﬁﬁULLN‘L!ﬂTWﬂa’]ﬁ -
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2) szuvlzesasamruadnsiiilddmiunsunlalasinmsuasiiudiinag

5.3 ANSIATICHAMUABINITHALLHUNTWHIATUITUVDITLUU

I1INAINABINITHTITATULALAIUABINTITLTIAUAIN L319TAINITATATIEILND

A4 A o= o a ¢ v 19 ° a fu o a
DBALLUULATDIND “?N‘Via\‘l"ﬂ']ﬂ'lLﬂiWS‘WLLaQQZIWLL‘UUﬂqa@\TL%ﬂﬁﬂﬂ%u@ﬁgﬂw 5.1

FEUUNIUADL ﬂmﬂ”ﬂmwm ANBiaINIg

a&nalasensansiuafluntenauaay

/ T . 3 - o
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duindeynresietunsuuudsesuimiidauserlsza

Fenqiieranainaesnawlinnos

Hldau

\I|

<<include>>
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<cinclude>> X @einptiafnnainanmnuses

<<include>>

~
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[

9) dansmmnlailugiudeya

ALATEUUENNTIIANITANMNINNR a9l Tnenisdanisusenaulume nsuiy

e>2p

v ¥ ¥ ! = U o o

AMNIYN WazaurmMNIL Fadaualsdesdndssuuneudazdanisainaule

Y

PAIINAS 1IN UNINEFLAA LA UIAUADINITAINAIINIDBNBUUIATIAS19UD

Y

iwseslloatiuayu lnglasiasnsweunIeilellnnesguin 5.2

View
<<Interface>>
Index
<<Interface>>
Result
Natural Language UML XML Description
Controller
Extract Token Verify
ExtractText ExtractUsecaseXML
VerifyConsistency VerifyTi ShowResult
ExtractDescription
Parser ExtractClassXML
Model

FaultType

sentence ClassDescription Class RelationClass

lati tor
RelationUsecase

TokenNaturalLanguage Attribute Operation

UsecaseDescription Usecase Actor

Relation

JUN 5.2 uNunmAanavesasasileaiuayy

ANMNBNUNINAAEAN LT wanIlATIas1ananslmiuan dnenssunuuluina 37

Apulnsatass (Model View Controller 14@A188731 MVC) Tags1eazLdanundwnasdiull

samalull
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1) 7 (View)

Iniwhitarsesy viedusoussaudmiuldneuiunsiFenldauvesiliny
TngduseUszauaziminfisudeyaldun Uszlonnwisssuni wuudass uazdesue
LUUT1889 SITIUAAIHATNEVRINITNIUABUME

2) mpulnsaiaes (Controller)

moulnsataniazdseneuluse faddulunisafadlildduazmiivesd wagnns
ymugumangilFa T uLlmunudnuzYesANFINT Tnendminnismusoundiag
yhnsihdeyaddluddnlieaiiovhnsdafumuasnihiivesi saufenadwsildainnis
Mudeusialy

3) luaa (Model)

Tuwnaagsimihiidasedugudeyaifieltlunsiaiuteya nisufludeya uaznisau
foya lnsdrmvesgrudeyaszdafiumuazmihiivesivesselonnusssuni uuudiaos
uazedune Tdafuanudiiusvesiuasniifivesddng Tuduvesadnsazshnmsiiu

HadnswUwnuauanvagnldlunugey

5.4 annwandeudldlunisiauiasesioatuayuy

ANTNBINABUN LT LUNITHAIUITZUUDL D19DIUINADURILA DTN LT bUNITHUN Tae
Usenaulumeasawas (Hardware) wazaaniwnas (Software) A4 uN1SWAIUITEUU 93]
"
S8zl
1) S3UUTAWIT
LASDIADUNAADINIBLUNITHAILITLUUAITHFNSALITTUANR M LUT
- wdlensUszulana (CPU) Ffigdumanasle 5 aa1uisa 20 Angidsnd
(intel(R) Core(TM) i5 CPU 2.0 HZ)
- whgaudd@ses (Memory) A5 4 Anglud (Ram 4 GB)
- uduiiniuunds (Hardisk) A31309 250 Anglud (Hardisk 250 GB)
2) kIS
=~ A & o ) ~ & s 1 &
LASDIABLNABI ALY lUNNTHRAILTEUUT TR NAWISAasa ULl
- szuulfUanaslulasvenviiuland 8 1ouwmeslusa 64 On (Microsoft

Windows 8 Enterprise 64x bit)
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- SPUUUIISUasdansUayanieeafiLea (MySQL) L3estu 5.6
- ipsesdleaduuudiassanisydulea

- Wsunsudmdugumiesdu 4.1.1 (Eclipse Luna version 4.1.1)

5.5 TUABUNTTYINGIUYDUATDIND uazn wduRaUszaU

[
v

= IS L% al o 1 ! v 1 dy
LATBINDAUVAYUNTUADUNIININIU waznaEIuReUsEa U lUl

1) glinsaialasimsiieldlunisnivaeurmudnunenfvesniudenis lagdint

a 14 k o

drusaUszanudagui 5.3 Fadeyanyldavdesdndnfe elasenis

Y Y

eCe

Project:  Library]

Create Exit

sUN 5.3 d@umauseaiulunisasnalasanns

Y

2) glivinsdaldnuasesiie lneniisusuaziindesd miulvgldaudnlvanlig
dnsunisniuasuusznauluaiey lWdwenansveauseloAnn1w15ISUTIRTIHIATURAZLT
JERRGERR LLaﬂV\IﬁLﬁﬂLﬁmuaa%mLLmumwgamaLLamma FIUNIUA 4 LONANTAYNY FINT

dausieUsvauvensininteyasnsguin 5.4
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File View Admin
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Use Case Diagram  (Ton|

| Insertuch | | InsertCRC |

Funtionnal Matural Language  /Users/TaTonk/Desktop/Library_FNL.txt

Structural Natural Language  /Users/TaTonk/Desktop/Library_SNL.txt

Class Dlagram  /TaTonk/Desktop/Thesis/Test File/xm

| Browse |
| Browse |
case_library.xm | Browse |
class_library.xm Browse
| summit | | reset

S.R.C.V.S

Software Requirements Characteristic Verification System

Project name :
Admin name :

Copyright 2014 Computer Engineering Chulalongkorn University

‘ ‘ Report ‘ ‘

| Clear Console |

JUN 5.4 mihdudeuszanudmiudninteya

ludurasmesuredldaunsadnditoyaniudiusedssaununuunesunss vy

mvuald lngrefuisyanaidiuseuseaudsgun 5.5 uagAedugnaansuin 5.6

Mame :

Actor:

Description :

Relation :

Normal Flow :

Sub Flow :

Alternative Flow :

Use Case Description

| Adddescription | | cancel |

5UN 5.5 nihdwsieuszanudmiumsiinteyameiuiegans
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[ [ ]
CRC Card
Class Name :
Description :
Responsibilities :
Collaborators - | |
Attribute :
| Add Description | | Cancel |

JUN 5.6 nihdudeuszanudmiunisuninteyafiesueaand
Wegldnadu Submit TuduseUszanunthusnszuvasynisaiamuasntivea
NAuanmadnsasguin 5.7

File View Admin

Funtionnal Natural Language  /Users/TaTonk/Desktop/Library_FNL.txt | Browse |
Structural Natural Language  /Users/TaTonk/Desktop/Library_SNL.txt | Browse | : ; ° R ° ( ° V. ! ;
Use Case Diagram  (Tonk/Desktop/Thesis/Test File/xml_usecase_library.xml | Browse |
Software Requirements Characteristic Verification System
Class Diagram /TaTonk/Desktop/Thesis/Test File/xml_class_library.xml | Browse |
Project name : library
| InsertUCD | | InsertCRC | Summit | reset |
Admin name :
Funti Sturtural-NL | Class diagram = Use case diagram =~ UCD | CRC |

Copyright 2014 Computer Engineering Chulalongkern University

Customer should be able to borrow loan items
Customer should be able to reserve loan items
Customer should be able to renew loan items
Librarian can issues loan item

Customer can search loan items in list N Raport
(Customer can grouped into student and professor.

Hello
read Functional Natural Language
read Sturtural Natural Language

| Clear Console |

JUN 5.7 Hadnsnasannsanaduazrtinvesd lussuy
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3) WegldvinisanaduarninNveanUselennusTsuyd wuudiaes wagAesuiy

D

a A o

wuudnaeawa Jldanunsavimaniuaeulaviuilaenaludilenive Verify 91ntussuuasii

e

U say v ' ) o 1 P Y a A a
ﬂqiLLaﬂ\TNaaWﬁﬂlfﬂQ']ﬂﬂ'ﬁ‘vnua@‘ULLUquﬂJﬂmaﬂ‘Umzﬂﬂﬁalﬂu SUN 5.8 YONANAIANLAR

INNINIUFBUTBIANAN YgAMWY U7 5.9 ToRana1nifinann1sIuasUved
AANYUYANABITY FUN 5.10 ToRANA1IANIAAIINNTNIUADUYDIAMAN BULNTAINTRY

Result

Fault Type | Create Report |

Consistency Traceability |
code description

U-FM-03 Customer can borrow many loan items such as book and CD in loan items list. The system will record loan items th...

ok |
JUT 5.8 ToRananaiiiinannisninaeuvesaEdnyaizauliini
® ®
Result
Fault Type | Create Report |
code description

CS-MNF-01  In Function Language has Customer generalization with Professor but does not appear in use case diagram.
C5-NF-04  In Function Language has customer association with delete loan items but does not appear in use case diagram
C5-NF-03  In Use case diagram has customer association with search loan items in list but does not appear in Natural lang...
C5-NS-03  In Class diagram has staff association with librarian but does not appear in Natural language.

C5-NS-03  In Structural Language has student generalization with customer but does not appear in Class diagram
C5-NS-03  In Class diagram has book association with loan items but does not appear in Natural language.

C5-MNS-05  In Structural Language has lewvel is attribute in language CD but does not appear in Class diagram.

C5-NS-02  In Structural Language has Book generalization with loan items but does not appear in Class diagram

CS5-BF-02 In Use case diagram has Customer association with borrow loan items does not appear in Use case description.
CS-B5-02 In Class diagram has staff association with librarian but does not appear in CRC.

CS-B5-02 In Class diagram has CD generalization with loan items but does not appear in CRC.

CS-BS-02 In CRC has student generalization with Customer but does not appear in Class diagram.

C5-BS-06 In CRC has level is attribute in language CD but does not appear in Class diagram.

CS5-B5-06  In Class diagram has level is attribute in language CD but does not appear in CRC.

| ok |

JUT1 5.9 TaRANaIATANAINNNTNIUADUTDIAMAN BUEAINA DAY
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Result

Fault Type | Create Report |

| Unambiguous Consistency BRIEETI1a%
code description

CP-NF-03  In Function Natural Language has search in loan items in a list which is use case in use case diagram but does not ...
CP-NF-01  In Function Natural Language has Professor which is actor in use case diagram but does not appear in use case di...
CP-NF-04  In use case diagram has delete loan items which is use case in use case diagram but does not appear in Function ...
CP-N5-02  In Structural Natural Language has student which is class in class diagram but does not appear in class diagram.
CP-N5-03  In class diagram has staff which is noun in structural Matural Language but does not appear in class diagram.
CP-BF-01  In Use case diagram namely, delete loan items missing description in Use case description.

CP-BF-02 In Use case description namely, search loan items missing Use case in Use case diagram.

CP-B5-01  In Class diagram namely, staff missing description in CRC card

[ oKk |

JU 5.10 ToRANA1ATIAIAINNTNIUADUYDIAMUSNBLNTANTBEY

4 gauaszuuiagdinyihnmsuilulasenisuagiiainiuiesiiunsameideou wagidn
d3zuu lnggquaszuuarunsadeniuyauuuludiieniyedn Login lunih Login Haua
TPUULABINNTYINTEY galwesiud (Username) uagniaidsa (Password) 393U 5.11 wans

TdiunmauseUszanlunisidigssuy

Username admin

Password : saae

| Login |

JUN 5.11 dwseUszanudmiunsidngseuuveguassuy
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5) nAWINERuaTEUVAsABULET JauaTruuarainsnrinsiiulasansuazaulasInTg

sudnnsAmnulaluiidendndesiitedn Manage Tunthaiusouseauntiusn lng

nihdwseUszaudmiunsdnnisiansisguin 5.12

Ambiguous word Project

may library
easy

quickly

slowly

many

Word Project

New Delete New Delete

JUN 5.12 dudeuszanulududenn1sdnnisvasgauasyuy

lunaasdudendutieretnmazidunisinnisarnninddguassuuainsasiy

wazauld uazlusurinveanimandumdanisiasinsdadguassuvanunsaiivwazaule
LUy



UnNN 6

NSNAABILAZAITIATIZINE

luunilagnandwmiuasunguaznsnadeulAIsslloatuayuniauilaensuing i
45197UNAUUTENOUEREVBIANUABINTUTT NN TNIUARUANAN YEIEYDIAIINABINTT
= o = o 1 &

FellswazidunveinImaaenade Ul

6.1 InUILAIAYDINITNAADY

nusrasAansnaasuieldlunisinninuasudiulazAUgnNABIveIng U

3esiinlun1smIuasuUTElenN1EIsIINING LWUUTIa8Y LagA105U1e tnells1uasldenuay

(Y]

ngUsvasAnasaluil

1) 1i@NIUABUANNATUNIUYDINGY TIAT19TU LagngNas19a0uiiuazAesaunsaniugau

[

AENBEAUARINTsiiAsUMINlunnduUsEnougRsraIANfaInIslugULuuYselen
awsssuAneludsileifusanddasads anudeamslusuuuuuusiaesusznauly
Fe WU NEALAALAT WAL TAAE TInTarufpenslusULuuAaBuBuUUT A TR NRY
3 audnwagloun anuliiminiy anudesiu wasn1sniusey

2) WONIUADUAIINYNABIVBINYNATIUY TN NaT 1 UUTLUILABIAINTATLYTIENS

'
a Ya

JoRananiintunsaudniideudluieliinUsziulunsmuaeu

3) wWeinusransnaveuatesialunisldngmuasuaudnuaenauideaula oy

S o ¥

\A3edlarfesaruisasryUssiandesiianaialaiilieoveyanindiunlunisnivasuiud

Y

Uszinulunmsniugeuindu

6.2 N1INAUETULLASNITNAEDU

'
a

n1smuaeuLaznIsnageuinedeluil 1) fldervrgynivasungnasnalugin
d1uUsEnaugesraInIuAeInNis 2) Msnageuinsedileatuayuinldlunimiuasy lng

a a o ! dy
T18A2IBEAYRINITNIUABULAE M IVIAdR LRl

1) msmuseulngidieivey
msmuaeulnelemgazyinisniuaeungildasiu lnsuusesnidu 2
U 1 d‘

daldun Anuasudunanfe ngazlinnuasuduldndelongiaualaasisvuain

A1UUSENaUYRYYBILATIAS1USElANIWISTTUTIR d1UUSENBULRELUUINADY haY



113

dulszneudesesmesunglinsudnlifidulseneulailignniuaey agluuni 3 hie
3.1.5 MmsafranguazUssianteiawainlunismiuasy wind 41 lénanndaisnisaiang
uagiiauslHunMAaaTLansfaduUTENoUduas ANLdITUSURIA LR DI TUAAE
Uszuam Faldszyfasiadenamarailtlunismuasuly anusunimsanananansaseyldin
NNEIUUTENBUL08YDILATIATIIUTEIEANIBIEITUYIR WUUTIA0 kazA1BSUIBLUUTIADS
igminnairadungililunmsmuaeunndrulsznougesud Wdedaunde anugnies

nanfe NYNa1WRILEANgNFARIls NYAINEIILARIEINNTTEYTBRANAIANARTLAN

'
a

msnuaauls Feluuni 4 Msuszgndldnglunmamuaeu wihil 64 laliRWesyeeniuy

LUUINABINUYSEIIANIBITITUVIR WAZAIDSUNELUUTIAY INNUULIFSLAYIIN1TLA LY

U

[y

- ¥ a < = 9 | Y a % a ava
ialiAnUszinulunisniuaey Fengiinanaunsassyteianainlinssmudeniidounly
A § va <
ieliAnUszinulunmsniuasu
2) msnedeuinsesilenldlunismuasy
A A a o o 1% o

n1snadeulAsesilenldlunisminasunudnyueNAT0IANADINITIZII
nsneaeuiunsdifnwilanaililuuny 4 nsuszenaldnglunismivaeu nin 64 &
NARAINNIHATNTIINLAT DI BT UWATNET LA NUTE U URURAENET AN EL T8y

L8 dUnoUYBINITNAAOULAT DI DTILHUAINAINTIUAIIUN 6.1

[ aiafieyalumaneasuinesile ]

1. dsrToanmsssamfGeadaidu i

2. Urglapnenassuaiidalaseaing
3. uwdeesgaina
4. wudnanspand tdndayanaaey

5. Aneinenaa

6. Anatunagang

. Y nugeiiayarindnivaalined Gy ynugeuiayaindnivmnireiecdionld o 4
uadnsHlARnnsnauseuAng ity . sadnsTlHaINN wnaueuanLAsesile
dhudnouseu Tunmamauaey

l

Uszanauadwinls

= a ] A A
E‘U‘Vl 6.1 LRNUNTWAINTIUVUNDUNITNAADULAIDIUD



114

PMNLEUNINAINTSUITTT8azDunvILfarTusauluNIsSNAdaUAIsa Ul

1) tuneulunmsainsteyanldlunimegeu

[
[

S ¢ A Y % ~ Y °
Tunaulliynlszasdiieainsdeyaildlunisniuasulagaiisainnisiilselen

AMWeTTUYIANLTLaTaisasidailandy Iigideivglunisesnwuukuudnassiiu

v
a [ 2/ N o o

WnTeh wazaiadununimeaauasununmgana wenanldwinisasneresuieves
1 2 wuudiaesiae ntuideldihuuuieouazdesutediinanuudlufoainsssdy
Tumsmuasuiiieianannugniesweuaiosdevdmsldnglunsmuasy Taedeyalunis
yagouedosiletiuaziiszuuiesaunnnsdifegameasuiuiniesie
2) dupoulumsindrdoyaililumsnaaoy

ndsanvhmsaiideyanaaoundiluduneud 1 udresihdeyadindriumiuaey
Tnowdseanidu 2 F3msmuasu Ao (1) TWdemgmuasulnenslingfiadistu ) 1o
wdosflemuasulaenislingfiadiedu wnihuieasimadnsitldang ool
MmeuilomuasuANIsiug veATesiloauayy

3) dupeulumuasudeyandmmunlagiieivey

2ee

UNPUUIIYAUTEAA LTI IYYIINITNIUADUAMGN YL NATDIAINADINITIAY

'
a va o

nsldngAunsdidnundideloudlanuuirasswazieduie ieliinUsziaulunsniugey

Y

lagund 4 n1suszgnaldnglunisniuaey niil 64 ABHadNSNLAINAITNIUABUIIN

o v s

q' = Y] PN v ° Y r-ﬂll a
bYEIVIEY "?NE&'J"\]'EJ"US ']NaaWﬁWlm%LUUﬂq@@UIUﬂqimqua@‘Uﬂ'J'WlIQﬂG]ENGUENLﬂi@\ﬁia

ey

UG

[
U

4 Fussulumuasuteyaiimualagiasesilentdlunismiuasy

& Ja o v A A Y o v o
JuneuiliynuszasAliiaTeslloniuaaunmudnyueNAveIAINABIN1T lgazi

U Ay v = = Y LY Y - v
HagnsAlaannITmINae U sUWBURUNaaNSINALTEIvY HesEyAugnaedlunis
a4 A Syy v ¢ o o = ¢ a4 A
mugeuveasedile Jeldnadnsvasszuueayndinisned 6.1 (f nunefia tadeile

(% (% (% s

a1u1samuasulaadNEYIosrYTaiaNa1n I o UAUNAENSIINALTIYIY X NU1efs

iwwsesllellanunsanivaeulanasnsosiuiunadnsilanngiaeiueay)



115

M13NN 6.1 HAGNETILFANNITNIUABUAMENYALAIIUABINITVDITE ULV DIAYA

S9a UATLDYR G

ot
U-FM-03 | Usangarmnaunldanunsainailaludiulsznaugos J

Description Tufasungyaina

CSNF-01 | TudselomnesssusnAusingauduiussening Customer J
waz Professor wuutatuasalawdu wakiusinganuduius

AanalULHUA Ny LA

CS-NF-04 | Tunsunngainausnganuduiusuuunealediotuvadien J
saad Y Ao .
MBI1UTDIN Customer NUYALAGFNANYDIN Delete loan items

wiliiusngenudunusaInadlulsslennwnsssuei

CS-NF-03 | Tudsglomnusssusausinganuduiusiuukaalediodunes J
LOALMBINLYDI1 Customer wargaLAd Search loan items in

list ulaiusnganuduiusananluununmeaas

CS-NS-03 | Tukunmaaialsingaatanuduiusuuukealediodured J
AaNa Staff waz Librarian wakivsingaiuduiusaananilu

UselgAn1EI5IIUTIR

CS-NS-03 | ludsglemnwisssuviausinganudunuswuuiaesalawdu J
Y94Aa1d Student wagAata Customer wilaiUsng

ANMUFURUSAINA T ULKNUA AR

CS-NS-03 | TukunmaaaUsnganuduiusuuuwealedioturoinaia J
Book wa loan items wakiiusingauduiusaenaniludselen

AIYITITUVIR

CS-NS-02 | TudsglomnwsssusAvsinganuduiusiuuiaesalawedu J
Y94AR1E Book Wag Loan items wsilalusingaudusiug

AN UL UATNARE

CS-NS-05 | ludsglomnwisssuuausingdnuaeUssdnaana Language J
CD %971 level unkivsinganvazUszdnnataninaiilu

BRNUATWARE




116

M1TNN 6.1 HATNENLFAINNITNIUABUAMSNYLAIIUABINITVDITTUUTDIAYA (5iD)

S9id NUaLden NAANS

&
CS-BF-02 | Tuuwunnganausinganuduiuswuuiealetiedurasien J
o3 Customer wavgawnd Borrow loan items wilaiUsng)

AudNTusANanIluAesuIBLELAaUDY Borrow loan items

CP-85-02 | Tuunun nearausinganuduiusuuusealefieturainaia J
Staff waz Librarian wakiusingauduiusasnaiilusesung

ARE

CP-8S-02 | Tuukun naataUsngauduiusiuuaiesalatuvainaa J
CD wazmanad Loan items waluf1a5u1eUsIngauduiusiuy

wodalwdiadu

CP-85-02 | TuAesuneaanausinganuduiusuuuaiesalawduvesnaid J
Student waz Customer wiiliusIngANuENTUSAINa1ITY

BANUNTNARTE

CP-BS-06 | lunnunimaaianana Language CD Usnganunzusednpaia J
w971 Level wiiliiusngludresuienaiavesnana Language
D

CP-NF-03 | Tudsglomnisssumiusingansennianuduiusiunssume J
Search loan items in list wailiiusingilugapaluwnunmga

bAE

CP-NF-01 | TulsglennunsssumnAusIngAuIum1I Professor bkl J

Unngunenwmesiuwnuningaina

CP-NF-04 | luwnunngaipausingeana Delete loan items usiliusng J

[ o a Aa LY a
Wumnsennfinadunssuluusgloan1wsssusna

] T
aaaA 1

CP-NS-02 | luusgloanisssuviiusingAuuiiizedn Student wilidsing |V

3
Wumanaluwnuninaana

CP-NS-03 | Tunsunmeanausingaanaiiidedn Staff uihivsingidudww |/

Tuuszloanwsssuani




117

M1TNN 6.1 HATNENLFAIINNITNIUABUAMSNYLAIUABINITVDITFUUTIDIAYA (5iD)

S eRGHIGEL) HASNS

cP-BF-01 | TuusunmgaiaaUsinggainadiivedn Delete loan items usilil J
Usngludesuegaiaa

CP-BF-02 | TuAesunsyanausingA1asuieves Search loan items uwald |/
Unngugainaluwnunmgaina

CP-BS-01 | Tuuwunmamadsingaaaiiivedn Staff usilivsinglu J
AR UYL

CP-BS-02 | TurelunemanausingAesutevesaana Student wiliiusing J
upanaluununimeaa

CP-Fs-01 | Tuusunmgainausinguenmesfiidod Student uslisng J
Jupanaluununimeaa

& vaw Yo 4 A o e & = a s &
Qqﬂuuaﬁﬂﬁlﬂwqﬂqimﬂﬁ@ULﬂi@ﬂll@ﬂ'UﬂimﬁﬂquﬂﬂﬂigU‘Usﬂ@LLNULaBQUUQULﬁaiLu@

Tagszuunanaluiilaseasiauszloaniwaunanuivedlanivuall Feazlonadnslunis

o PN \/ = 44' a 1Y ] Y a N
NAUADUAINITIN 6.2 (V AU8D4 Lﬂi@ﬂll@a']ll']iﬂm'ﬁua@Ul@maaWﬁﬂiaigUsﬂ@NﬂWEﬁ@1/]

]

[y [ YY)

ARIuAUNRENSAINTEIvI8Y X naneds tnIesdleliannsaniuasulanadnsfoeiufiu

HAGNSTILAANKTEIv8Y)

PIINN 6.2 HAGNETILFAINNITNIUABUAMSNYALAIIUFBINITVDITE UV IS UNUTAUY

FuLmasLin
S S188%L08A NAANS

U-NL-01 | Tudsgleanwsssumnadeilsidudsingimniuidiaedn J
more

U-NL-01 | Tudsglemnwsssusnddeilsidudsingimniuiiisedn J
better

U-NL-01 | Tudsglomnwsssusndideileidudsingimniuiiisedn all J

U-NL-03 | ludneuregaiaa Maintain CD Information Us1nA1AIN3a9 J
13971 available




AT 6.2 HAANSNLANNTNIUADUAMSN B AIUABINITTH ULV BUHUTAUY

a & @ 1
DULNDILUN (91D)

118

9 ERREIGHN) ARG
U-NL-04 | TudneSuremana CD inﬂgﬁwﬁﬁmmﬁﬁ%adﬂ available J
CP-NS-02 | Usingaanafifidedn Order item ustliivsinguiusdiunsily J
Uselean1wnsssuui

CP-NS-02 | Usngpanafiiidedn Search requirements wilsiusingidu J
AuUlulsglonnIwIsITUTA

CP-BF-01 | Usingeaaiiidoin Check out wiliusngludeSureyaina J

CP-BF-01 | Usinguaimaiiiidodn Verify Credit Card usilsiusinglu J
ABSUNLALAH

CP-BF-01 | Usinguainaiiidoin Search CDs wiliusngludesueyaina |

CP-BF-01 | Usnguainaiiidoin Browse CDs usilivsingludosuioya J
\Aa

CS-NF-03 | Usnganuliisesiuresanuduiiusuuudungavsadndiiug J
Jewinsgeanaa Check out uazgeaAd Place Order

CSNF-03 | Usinganulifesiuvesanuduiusuuudungavsedndiiug J
JeMinegalAd Search CDs uazgaLaa Place Order

CS-NF-03 | Uminganuliisesiuresanuduiiusuuudungavsadndiiug J
J¥WI9YALAH Browse CDs Uaggaiad Search CDs

CSNF-03 | Usinganulifesiuvesanuduiusuuudungavsedndiviug J
sewinsgenaa Verify Credit Card waggeiaa Check out

CS-NS-03 | Usinganulisesfiuvesnnuduiusuuunealedioduroinaid J
Order item fiumana CD

CS-NS-03 | Usinganulisesiuvesnnuduiusuuunealedioduroinaid J
Order item AuAana Order

CS-NS-03 | Usnganulidesiuvesnnuduiusuuunealediaturonaid J
Search requirements fiuAaia Customer

CS-BF-01 | Usnganulaisiesiuseninanuduiusuuudungansadnd J
WAz NgEAd Place order fugalma Search CDs




119

A5 6.2 HAANSTILAINNITNIUADUAMSN BAULAIUABINTTLUUULUNUTAUY

a & @ 1
DULNDILUN (91D)

Sid UaLLREA NAGWS

CS-BF-01 | Usnganulaisiesiussninanuduiusiuudungaviadnd J

Lﬁum‘szijgama Place Order fiugaima Check out

CS-BF-01 | Usmnganuliifiesiuszminanuduiusuuudurganiadnd J

WiuAsEINgEAa Search CDs fiugaiaa Browse CDs

CS-BF-01 | Usnganuliisiesiuiussninsanuduiusuuudungavserdnd J

Lﬁuﬁizm’]d%ama Check out fugaLAg Verify Credit Card

6.3 d@yUnan1INAay

va

AIduanunsasunan1snaaeInuingUssasdvainisunaaslasiasialuil

va v

1) enuasudinveanglunismuasy Jaideliinaueisnisadengainadiuszney

kY

dou tngluuni 3 Faden 3.1.5 N1sasianguazyseianiaianainlunismiuasy nii 41
LadniauaununInAaIanwanIfadiulTEnaugosveInINAeInIsiusUluulselen
AMWITTINYIF UUUTIR0Y karA1eSUILUUIIREY TMmidiudsenaugesnnadiulseney

| Y I3 PN Y
EJEJEJan‘ﬁ'NLUUﬂ{]WIﬂUﬂqiwjua@ULLa’J

[y

2) anugnaesvengldlunismivasy Fufidglainaueisnisussendldnglaeli

Y

L9 YNIAIULTEITIYNIAIUAITEDALUULUUTIADIAIIUADINITUINIUABUIN

ey

P

nssdnwnIdelanmvuald ddluuny 4 nsussendldnglunisnivaey wiy 64 lauandli
Wudaannugnaes annisldngiuiuimiuaeudunsd@ne lnengaiunsaszysnenis

ToRananlansmulssnulunismugeundidelaudlaly

'
= a

3) UszAngn1nlunamiuaeuAnan¥ueALAeIN15veNATesle Be3delaiints

[y

nageuNNTIHaaNSNlnanATeslle S suis U UNaaNSNLANELTE 1YY BIHaanS

flfanszuuiesayatazszuuveuiudavudunesidaianudesiuiunadnslaan

[y

Weangy winsadadaniasesdisludiuvestssleanusssunmdeilanduiuinuninga

ey

I !

\Ad SrUUITYIINsatafkarntinNvesmfeg sUL LY nlauduiusinensaiu
nssuluusglom Tuun9nsIAILaLnuNNveIA1fINa 9199z i lAdaAIUNLIgdINSUNS

gonuuvanluganaluwnuningaina wu Ussloaniwisssundldeilanduusngusylon



120

“The internet sales system will need a database of basic information about CDs that
it can sell over the internet, similar to the CD database at each of the retail stores such
as title, artist, ID number, price, quantity in inventory.” iz‘U‘U%‘VTWmsﬁﬁ’ﬂlﬁgamaﬁﬁ%a
71 “sell over the internet, similar to the CD database at each of the retail stores such
as title, artist, ID number, price, quantity in inventory” %Wﬂﬂﬂi’mgLﬁugaLﬂaIuLLNuﬂﬁw
< g (% 1 o ¥ v g [ a 6 1 o a Ao % v 6
gaad LJunu ’mﬂﬂigmmﬂa’mnﬂmﬂm’mﬁ]zmaaﬁmmiaLﬂi’wm’lmﬂi&l’mmm’mauwuﬁ
funssulaensefananiazdesgnesniuuiluganaluLnuninganavoissuuniely
UONAINTUANNATIATIZAUTELEANTIITUTIANUINA TN TVRIAIAINIUN AT AN U
grudeyadriiniulaun about, some, additional Uag certain FeazinlviszuuNNIUADY
Y o o PN v a N'E
anansarunuAmMmunusngluanudeinisieglugluuussloanmuisssuviala
1 I o v o o I3 Y A aw Y
pg1elsimumntenarsindnilaseadreussleadulunulasasranauidele
Mvualy LATelioasaunTanIuaeuLaraINNTATEYTIENSTBRANAIn AgNABY Yl lde
° v sav v v A a Y a v v )~
mmmmNaaWﬁvam]’mﬂ’limuaanULLﬁlstJmmmmmiwLﬂmﬁuamwmmiwgﬂ AOILLATY

AN yanINUdmaniszaulunsmuasuaudesmsideliusunuuin siunadeluns

mugeudmsUgldngalididnlausunauanunie nAveInNABINIg



unn 7

d3UNan15AY

¥ o w

luunilagnanfinsagunanisive Jedinvesnuidde uidelusuien waynanu
aa 6 a a [ ! 1 = a v I dy
AfuianInednus Inswsarduiisvazdeadaeluil

7 1.a5Unan1sivy

Tutuseuimnsanusesnisinasdeuldussloanwsssumalumsszyarudiesns
voufldf FeuszlonnwisssumAausautseenidu 2 Ussiamldun Uszlonnwisssumniids
flsidunazusglonniwisssunmdalasiane uiidessodnvazianizvesuszlon
MysTIHTRue1azvhlAsA i filmudddinedesdiefiidedn giduuoa i
THlunsdeansiudldon sudsianndefues Ssuvuiassyiduneaiideulifo uwunm
yALAALATUHUNNAAE WasiflalEiannausaeduesasBunveauuuiaeslaieiing
thiresueiuusiasswesis 2 wuudassnldlunsszyaiudesnsde uwiogslsfin
M3srysuudaesgduweaiinnuenuazdudou e1avi liimnsanudosnisldaunsassy
wuuiansldnsimuanudosnisvesdly vieluunndiennasssyaudosnisunsany
Aoin1svnmeluanaufeIn sveild Imnsanudenisiindusemiudeunisenn
wuukuuSaestananvlgadnvasiduaziganm mnmmnsaifinaundniugisedls
thiauoislunsmuaeurnudosnsiitnudnuugAalaun ailiifing anudosiu ns
puses Tastngiadetuandiudsznevtesvesaudosnisunldlunsmudeu saud
fniatestoatuayuuuudludd Sangaelunuideivomn 36 4o wwunudnumyld
Fasluil analiifinau 4 o audestu 22 4o wavnisauses 10 9e nquaziaiesile

AINAILYIBNIUADULAL TEUTRRANAIATIAATUAINAITMINERULA LieliifIngAY

paansiideRanatndenaldunluieliaiudesnsiuiiaudnvaenfuaziinuain lu

9
(%

drureAIsiisatiuayuIzannseiazalglun1IMuEeUYeIMmINTAIUABINIT BN

fagipguieanuazaIndmiuininsaudein1sndilinlaviunvesnaudnvaefves
ANNABINITENGIY

a ¢ ay v .:4' v Y & = v

n1InAasIkagATIzinanlaanung 6 lauansliiutennuasuiiulagadny

¥ = v ¢ ¥ a4 A aAvwvo o v

gniesvasngNldlummuasuaufents sudsnnugndesvedasasiienlainguinluly

lun1smuaey Banguasiaiesiledinaniassydeianainlaed1gndes inlileinsaiy

Aeen1sausatulaladmniinguaziasesiiafainaniluniuasuaiudeaniswailiuily



122

musensteranainnszyliasilvanudesnisinaanvusnauazinunin wenaining
Aanadeaunsailuussandldlunisnivasuiuudtaesludunoudy 1y Tunauns

aNLUUTINALS 1udu

7.2 9931NAVD9IUI8Y

1) syuvasmiuaeulduaAnuieInslugULuulsElenn ws s Al ilandu wazida
1A WHUANARNE WHUANYALAE ANBBUNEARTE LLazﬁwa'ﬁmaqamaLmﬁu

2) ludhuvesdassadralselonnusssumiavioiilasiadrsmuiieudsotlammuals
it Lﬁ@iﬁlé’mmgﬂéfawaqmiaﬁmﬁwLLawﬁwﬁmaqﬁw

3) TudiureUselonn1esI5uYIRLABILUILATALIUSEIN9USELEAN BT TS ALTS
TAseas1en Ui en

4) TWASnidukoaveINUNINARIARAZEALAE 2AB1INNTASINEDNDULeATIN
Tusunsufifitonamsdg Sunoawiity

5) TuUsglonn s IuATIASIESEILTDIANFUNUSLUUABLINET WAL LENASLA
Fu sinsmuasuduanuduiuswuuiennsindu

6) UTLLNNANUFUNUSILTANUITONIUFDULALRNILANUFTUNUSWUUNTIR NI hay

ANdNTUSHUUNTRonay ity

7.3 91udeluaunnn

6

1) drwuamelunisasiangandluysenovdesueininunein1suuseyndlydiu
wwudaeduduneuniseenuuusensuififieliuuiassdinaniaudnuueitnuuiun
VBNNUIIE

2) hngildluldnusislunngeamnssuuaziunnuandiuanmsldausesimng

ANNABINITiuNIAEREIMNTIY LieNaweToeatuayulilinunmifsdely



123

7.4 NAUANUNIININYITNUS

CY ¥

1) Fevrder1uide “nrsmuasuandnuurvenduilasldfiugiuvengiiading
d1UUTENOUYREUDIAINUABINT (Verifying Software Characteristics based on Rules
Defined from Software Component Relationships)” Tun15UssguigIn1sseauuIuIgIi
“International Conference on Knowledge and Software Engineering : ICKSE 2014” Fadn
Fuillsaus Hotel L’Elysee Val d’Europe UszinerSaa Tusudl 6-7 Sunps 2557

2) Fovdesuite “IBnmiedeunudnynreInNfieInis uagindesilelagld
ﬁugmmmﬂgﬁa%ﬁqmﬂa'auﬂszﬂauéaamaﬁmmé’aami (Requirements Characteristics

Verification Method and Tool based on Rule constructed from Software Component

Relationships)” iumiﬂizsqﬁmm’iizﬁumuwﬁ “Second International Conference on

£ '
2 = =

Trustworthy Systems and Their Applications” Fa¥aTuiilsawsu Azure Hotel Uszine

T lufuil 8-9 nIngiau 2558



S18N15971994

.-S. S. Board, "IEEE Recommended Practice for Software Requirements
Specifications IEEE Std 830-1998," 1998.

X. Li, Z. Liu, and J. He, "Consistency checking of UML requirements," in
Engineering of Complex Computer Systems, 2005. ICECCS 2005. Proceedings.
10th IEEE International Conference on, 2005, pp. 411-420.

L. Tan, Z. Yang, and J. Xie, "UCVSC: A Formal Approach to UML Class Diagram
Online Verification Based on Situation Calculus," in Computer Sciences and
Convergence Information Technology, 2009. ICCIT'09. Fourth International
Conference on, 2009, pp. 375-380.

F. Mokhati, P. Gagnon, and M. Badri, "Verifying UML diagrams with model
checking: A rewriting logic based approach," in Quality Software, 2007.
QSIC'07. Seventh International Conference on, 2007, pp. 356-362.

A. Dennis, B. H. Wixom, and R. M. Roth, Systems analysis and design: John
Wiley & Sons, 2008.

A. Umber and I. S. Bajwa, "Minimizing ambiguity in natural language software
requirements specification," in Digital Information Management (ICDIM), 2011
Sixth International Conference on, 2011, pp. 102-107.

V. S. Sharma, S. Sarkar, K. Verma, A. Panayappan, and A. Kass, "Extracting high-
level functional design from software requirements," in Software Engineering
Conference, 2009. APSEC'09. Asia-Pacific, 2009, pp. 35-42.

H. Afreena and I. S. Bajwab, "Generating UML class models from SBVR
software requirements specifications," in 23rd Benelux Conference on Atrtificial
Intelligence (BNAIC 2011), 2011, pp. 23-32.

S. Sengupta, A. Kanjilal, and S. Bhattacharya, "Requirement Traceability in
Software Development Process: An Empirical Approach," in Rapid System
Prototyping, 2008. RSP'08. The 19th IEEE/IFIP International Symposium on,
2008, pp. 105-111.



125

[10] I F. Alexander and L. Beus-Dukic, Discovering requirements: how to specify

products and services: John Wiley & Sons, 2009.

[11]  The Stanford Parser. Available: http://nlp.stanford.edu/software/lex-

parser.shtml
[12]  StarUML. Available: http://staruml.io/support



http://nlp.stanford.edu/software/lex-parser.shtml
http://nlp.stanford.edu/software/lex-parser.shtml
http://staruml.io/support

AMARNUIN



127

AANUIN N

F18NIAFNIvaINgUAININIY

MANwINdURzuanITensAENIvaInguAmnIuftdlunismasuLazUsIg
aglugulayavennIasiloatuayu dulsznaulusmengummnuuuulidnussinmnivan
300 A1 laeilseazidenreInguAIfiININAInISIei n.1

M13°99 N.1 MensmdnivasnguAmmmunldlunismuasu

AN
inviolable irregular irrespective just justly
meaning meaningful mightily mighty No matter
normally ordinarily passing peanut plainly
plausible potent potently powerful powerfully
precisely pregnant right rightful rightfully
tightly ripe robust robustly safe
safely secret secure securely sequent
sequential sequentially serial short - lived simple
stably static steady strong strongly
sturdy substantial successive suitable suitably
suited temporarily temporary totally transient
true truly unassailable attackable unchanging
uncommitted | uncomplicated | unimportant | unproblematic | unremarkably
usable useable usual usually veracious
viable weak weakly well advantageously
aesthetic aesthetical aesthetically appealing apprehensible
artistic attractive attractively badly beautiful
beautifully beneficial best better casual
clearly complex complicated | comprehensible | considerably
dependable difficulty easeful effortless effortlessly




A15°991 .1 S1gn1sAdnvivasnguanldlunisniuasy (ve)

128

AN
erudite aesthetic esthetical aesthetically friendly
full functional graspable gravely handily
hard hardly inadequate intelligible intelligibly
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