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User interface design is an important process in a software development. It is a part of
results in a design specification document for further use in a program development. Designing the
user interface will bring design specification information from an early stage usually presented as
design models to create use scenario development to determine user interface design structure.
This usually results in the problem of the inconsistency between the design models and the user
interface design. Therefore, this research provides a concept to verify consistency between design

models and user interface design that fulfill the design specification.

This research aims to propose a method for verifying the consistency between user
interface designs and design models from the proposed rules construct from components
relationships. In addition, a software tool was developed from the application of the rules for an
automated consistency verification. The proposed rules were created from design model
components and their relationships. The selected design models were consisted of a Use Case
Diagram, a Class Diagram, a Use Case Description, a CRC Card, a Windows Navigation Diagram and
user interface elements. The components of design modes and the components of user interface
design elements were used to create four primary-relationships and two sub-relationships. Both
were used to create 76 rules. The effectiveness evaluation of the developed software tool based
on the proposed rules was performed by comparing the results from tool application and from
manually done by experts. From the experiment, the result from the developed tool that supports
the components consistency verification of the design models and defect identification was the

same as experts.
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Uszanugldiuuuudnaesweniunas

3.1, 99ALUUIUNBUNSANAALAL LN NANNTHaAURTULaNA LIS YBIEIUFUS LAY

kT
Y
3.2, 99NLUUIUNDUNTANAAILALATNNVDIAIANNBUUINADIYINALIT

3.3, 9NLUUIUNDUNNSANAAILALALNNVDIAIANNAIDSUNULUUINADY



sonkuunsiinageulinseumquauaNdTusIldlunsMugauANARIiY

aavUssiiiuatestloatiuayunisniugeunuiesiuseniduseUssaugld
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VIi]‘H{]LLﬂgﬁ']U'JQE’JVlLﬂEJ??JEN

Tuuniina13feeednNuInugIu nquliinettesazuideiiuu Jafeitesiu
n1InIuasuAndnvaEANAesiusEndtlUsunsuduiaUsraudldiuuuudnasinis
¥ dl vV 49{ 1 ¥ ] A ] ¥ dd‘
goNLUUMIENgNas1aduandiulsenaulaglsenouie 2 diufie diuaiuiuaznguii

a Y o Ay A a v o4 oo & o &
LNEIVDINUAIUNUIIYNNYIVDY YIULUDUIAIY
v aa a %
2.1. ANUIFHALNO Y NNYIVDY
2.1.1. LLUUf\i’ﬂaaagLﬁmLaa ( Unified Modeling Language: UML)

<@ < a A g vo o A 1 Yo v @ =

giduwaal3l.lunIesilenldd wivdeasseniradldiuinimun siudaniely
LR g [ = <@ Y o a o ¥ o 1 [ [
Uniaueiues Fegduuealadiwwimadeinguivssendld daludnislindnnis
N1598NKUULTITAY (Object-oriented System Development) dn1sdniauenie

N Y A PN Aa ) I3 ¢
LNUANAIUTENBUMELATEINNNE NYTIsTyAUnIeidsenIsHauIgenduls Tay
A daulanaun1mdeilanduUseno UM IR UNINYAA wazUNUATLATIET

UIZNBUMULRNUNINAANE F9Tl518asLd8nnIna Ul
1) wHunwgaagd (Use Case Diagram)

WNUN NG ELA ADLNUNINLAAITIATUNITYINIUVDITEUY wazANUAUNUS

Yol flariNgItasiuszu Hduusznaunun1sen 2.1un1579i 2.2

M591 2.1 dulsznaudosveiununIngaLAd

[ (Y 4 d' =
yanual o sneazLden
gaLae (A Use Case) -syymihivivediauelenduin
AARYVDITEUY
WaALABS (An Actor) -ANTEYIMTaTTUUNEUBNT
WeT9 Nlasuuseleviiann
U




M3199 2.1 dUUTENBULRLVDILKNUNINYALAE (D)

v W P a =
yanual OTh) sneaLden
YDULIRTEUU iU vauLlInUBITEUU
System Boundary
(A System Boundary)

e galaauiang (A Use | -ld9anguvesgainaiiionus
Case Package) seuulngiussuudos
ANMUAUNUSLUULDALTD | -LAULARIAINUAUNUSTEUING
oty weAmasivgalna

Association L
(An Association
Relationship)
ANUFINUSULUUBUARA | -AINENTUSHUINTINTENIN
(An Include LAy aLAd (Base Use Case) #
include Relationship) HuINTITsAduiugainangn
14 (Used Use Case) 9
a P a %
WeTadlunisisenlyeany
AnuFLuSwuULENg CANMUFUNUSAIUVENYTEIIN
Wius (An Extend LAy aLAd (Base Use Case) #
extend . . < - -
———————— Relationship) WUNEFRNTTUNIUEDNYBY
WndiuadugaLad
AUFUNUS WU -ANudIRuSTEnIgaes
LALUDTA LTy gogiiengayuNgaLAd
(A Generalization AN IBUNAUDANUTUNUS
Relationship) SPWINLDANDIIUNITIUNDA
GRIGHGN




Fadulsznevgasvastoyanelununmyainaaunsaesuiaiduunun wmem

TwanazwanaliiuAI LN uSYsdIUUTENaUEREAIN T 2.1

Use Case Diagram Metadata |

UC Package Subject Boundary

|
Use Case Name N 1

1 1

@ Use Case Actor
0. N 0.*
___________________________ |
0.* | 0.*
|
F—————— —n | |
| | | |
Include Extend Association Generalization
Relationship

ﬂ’]Wﬁ 2.1 LLNuﬂWWLNGﬂINL@a‘UaQLLNUﬂWWQﬂLﬂﬂ
2)  wHuaIwAanE (Class Diagram)

LHUAINARTARD wWuUTIARTadaduantnatauazaNduiusseniaeaaidy
D = v =i I~ 1 g o =3 2 & o °
dayanvzaadldluszuy lnenaaaluwduuuildssydeudndniglulamu Tdnvazdsedn
o v o v v o o = o o & o
vimthunudeyavesszuunarlowaistudunsnsgiwleflanduninaaduaiinsnrinny

1 Tnefldulsenaudaeainsnean 2.2
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v W P a =
yanwal OTh) sneaLden
Aand (A Class) TgiauaUsennuesaun @n1ui
A a A o ° {:J Y &
ClassName Y3979999 NIUUINTUFBINUAT
Attrubutet lugudeya
-Operation()

Attribute name /
derived attribute

name

AnwarUTEan

(An Attribute)

a =

Afinausquaudanasuieda

anmviseanuzYesing

An Operation

TowaLsTu

(An Operation)

Y o o = su A
-IGU‘LJ’]Lﬁuaﬂ’]’iﬂi%%’]ﬂi@‘mﬂﬂ“ﬁuw

Usznaveglunana

AMUFUNUS U AU ausmIMUdUNUSTENIN
Lodlwdiadu AANE SIUDIAANARAILDY
Association
(An Association
Relationship)
ANMUFUNUS U AU aus A UFUNUSALEAID
wuesalawdu nsduriinvesingsznineaand
Generalizatiom—T> (A Gneralization nangAand
Relationship)
ANMUFUNUS LU AFunaus A UFUNUSALEAID
LONNILNTU Arsiludruntdsvesnanalu®e
Aggregation——<> ( An Aggregation PITNTITNINAEURUARH
Relationship)
ANMUFUNUS LU AFunaus A UFUNUSALAAID
AL LINTTU Asiludruntdsvesnanalu®e
Composition——® ANYATNITIINAAEVAYAAE

(An Composition

Relationship)
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Ingdrulsznevgesvesioyanisluieduivgainaaiunsneduieidumnun mum

T3LPATN WA LALIUAILFUNUSVBIAIUUTENBULDEAINING 2.2

Class Diagram Metadata |

Operation

Attribute

=

.| Class Name

Relationship

Generalization

Composition

Aggregation

Association

AN 2.2 LHUANNALULAAUDILHUATNARE

3)  ANedunwgELAd

A18TUNYALAARDLENATITUTTENETIATUNITTNINUNUIUVRITEUL Tase

AanssuigldanunsasenlileanduauressuuLag ssUURUaUDIN SIS o LY

AUUTTNBUYDUAINIT N 2.3

U
9
Y



M1399 2.3 drulsenaugesuasAeiulsgaLAd

12

(Relationships)

LOALRDS ANANHUSLUUBUAGA ANFUTUSUUULENGIUA Lay

AnudiusLuvaLUeSalawtuivgamadu

Yo P UGEHBLE)

Yogaiaa (Use | - Togaiad

Case Name)

Anseviwan | - dlasuusglenilagnsaivgaina

(Primary

Actor)

G - Jildfgtosiuseuy

\NeyItes

(Stakeholders)

ANdETS | - avuduiusvesgaina Usenaumeanuduiusuuusealedietuiu

ASEWLAIUNAN

(Normal Flow)

a o Ao 9w
-Aanssunranfivili
LAANSYINIUYY

yalaa

nsnsEiglY
Nan
(User Action)

o 1% a
- ﬂ’]iﬂiz%’]%@ﬂﬁﬂﬁ!ﬂ’mﬂ

N3LYRDTEUY

U5¢574 (Subject)

- Usesuluuselannisnsgsin

i Lgvidn

n381 (Verb)

- ansenludsgloanisnseyin

flgvian

N334 (Object)

- nssuluuselemn1snseyin

i Lgvidn

ANSNTLYINTLUU
Nan
(System Action)

- NMINTLIVRITLUUN

novUauBIltY

U5851U (Subject)

- Usesuluuselonnisnsgyin

STUUUNAN

n381 (Verb)

- ansenludseloanisnseyin

SLUUNAN

N394 (Object)

- nssuluuselamn1snseyin

STUUUNAN




M1319% 2.3 drulsenaugesuaidiaiunegand (se)
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%o A EGHGLE)

NIEUAI nsnseingld - Yszsuluseleanisnseih
» . Usgs1u (Subject) v

MaLden aden Hlgniaden

Alternativ r Action o = o

(Altemative | (User Action) ) - nseluusylonnisnsesh

Flow) - nsnsgyivealdail n3en (Verb)

-Aanssumadeniivia

TRARnsvauYes

yalna

N3LYRDTEUY

Hldmaidien

N334 (Object)

-nssuludsglemnisnsgin
v =l
Hldmaidien

A15N5SYNSTUY
N9La8n
(System Action)

- msnszvhvesldaui
EETGREEANY

U5¢57U (Subject)

- Usgsnuluuseloan1snseyin
SEUUNWADN

n381 (Verb)

- ansenludseloan1snseyin
STUUNNGLADN

A554 (Object)

“nssuluvsgloanisnsevin
STUUNNGLADN

Fedulsznavgesvestoyaniglumeduigyanaauisnesureiduununiniue,

Tuwafivzuandbiiiuauduiusvesdiuusznougesdnini 2.3 lngguuuunisideuuas

LLamﬁaaﬂwumﬁ’la%mas_gamaé’qmiwﬁ 2.4



M3 2.4 FeEeART UL ALAG

Use Case Description Metadata

UCD Name

Use Case Description

Primary Actor

Stakeholders

———

Relationship

Normal Flow

Alternative Flow

Flow of events

¢

Step

User Action

t.

Step No.

Action

System Action

1 1
1 1

Subject

Object

A 2.3 unun e linavesmesuggaAlAd

14

Use Case Name

Primary Actor

Stakeholders
Relationships Association:

Include:

Extend:

Generalization:

Normal Flows
User action System action

Step Subject | Verb Object | Step Subject | Verb Object
No. No.




M3 2.4 FeEgeAesuBLaLAE (5iD)
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Use Case Name

Primary Actor

Stakeholders

Relationships

Association:

Include:

Extend:

Generalization:

Alternative Flow

User action

System action

Step Subject
No.

Verb Object

Step
No.

Subject

Verb

Object




4)  @A195u1eAand (CRC Card)
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AeSutgAanafelenasuTIenglassaiseyausingaelussuy uiinnifiuaz

nsfndaiusEnitenaafieg dmsusiunudeyananuafiieitesiunaia fam1s1en 2.5

LAZAIDE19YINSBUADSUIEAANALTUAINAISI9N 2.6

A1 2.5 dUUTENOULRUBIAIBSUNEARNE

O]

=
INYASLBYUAN

Jomand

(Class Name)

- Yomand

ANSURAYDU - NNYeIPANENIaNINSEYINRaEELSavN e
NG GAG

(Responsibilities)

AANANIYINIUY - S18ALLDYAVBIAANENYINUTINAU

AU

(Collaborators)

AnwalzUsra1U9

Aand (Attribute)

- LLamﬁﬁa%aﬁ'
grltluszuuds
avlugns

TEE DGR M RTRHE
solu lng
518a8.DUAVBY
G IRAIRERRKIRN
Aanalneuuadu

2 @ulsenau

Joyannuarlszdn | Yolouin (Entity | - YednwazUsed
v0AaNd (CRC Name)
Attribute - ~ »
) yilndeya (Data | - viladeyavesanuuy
@ v PN
- \Wudeyangnldly .
SRR Type) Usgan
SPUU
VUALDUTIR - yuadeyannwy
(Entity Size) Usean
anwazUsyinld Uhedednuae | - YednuwuzUseind
Waueteyadiude | Usedrdiusie Usngludeyauy
Uszanugld (Ul Uszanugld nihveduseUszau
Design Attribute) | (Label Ul Al Feiundeniny
- Hudeyaiiliuan: Attribute) (Text field) SUVBYATD
vugusieusyaugly UIANR VUdRe

Uszanugld \Jusiu
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Yo pAEGHGE]
anwauzUsedives | Snvagdssdnld | sUuuudnuar | - sUsuunmisinudeya
Aana (Attribute) | Wiauedeyadiusie | Uszdndiusie YasanwayUIEINU
Usganug L4 (Ul Usganugly duseUszanudly wu
Design Attribute) (Format Ul miﬂﬁaﬂ%’agaﬁﬁ
- Hutoyatiliuans Attribute) FULUU DD-MM-YYYY
< v
vuguseUsvaugly s
AvBUANEY | - YaulRYeIleya
YBINWIE anwgUsEiNannse
Uszdndusie Sudayalduudiusio
Uszaugld Uszauyld wu Joya
(Range U Ailavrasarensaniyl
Attribute) A 3 dn (Dusiu

ANMUFUNUSVD
AANd

(Relationship)

- ANUAUNUSYRIAANE UTTNDUAIEANUAUNUSWUULDALUTLaTU
ANMUFUNUS LU UL UBS A LALYTU ANUAUNUSHUUABUINTTY way

ANMUAUNUSLUULDNNSLNTUTENINIPANE
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Type

Description

Class Name

Responsibilities

Collaborators
Attribute CRC Attribute Ul Design Attribute
Entity | Data | Entity | Label Ul | Format Ul | Range Ul
Name | Type Size | Attribute | Attribute | Attribute
Relation Generalization

Aggregation

Association
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Fadruusznovdesnieludieiuisaaraauisaesuiaiduununimunilunafiag

Y & v v € ! 1 = (% A
LL?I@QGLWL‘VI‘NF’TJWiJﬁiquﬁGU@Qﬁ’JUﬂizﬂ@UEJ@EJ“ZNUiWﬂ{]ﬂQﬂ’]‘WV] 24

CRC Card Metadata
Attribute | | 1. | Attribute Unit
Responsibilities
1 ’1 1
0.* 1 1
CRC Attribute Ul Design Attribute
1
_& ‘17
1 1
CRCCard [, ,| ClassName .| Entity Name ik Lable Ul Attribute
1
1
0.* 1
.| DataType . | Format Ul Attribute
Collaborators Relationship
0.
Entity Size .
, |Range Ul Attribute
1.*
Generalization Composition Aggregation Association

AN 2.4 WHUANIANTLAaURIAI0s UNE ARG

2.1.2. wHuNWIUTAAWANYY (Windows Navigation Diagram)

a ¢ a o I A4 A A = v v s
WU AULAIELANTY [11] 1WueTedlenuanidaliminge Weosuuarsigauniely
seUU spyisanuduiusniudduiuansnisnsgiivesdldnunserivensulniuumiiive

a % ) o a o = | 1 9 =
Wiguanugannivendsludadnutaenils Usingdiuusenaudesfinisan 2.7

A519% 2.7 @uUTENaUYREYB AU WIULAIELINTUY

o/

(Y ¢ = =
fuanuid UD NYaTLaYn

naed (A box) | - ¥utNwnuesrUsenauausnaUseany

<<Stereotype>>
Stereotype Label

Al 53uE9nT8U (Frame) ninvediuse

Usganuglfuuadu 2 Uszan

1. NN UANIULAFALANTY (WND

Unit) YMUtAwnuaausnuuas (Container)




20

AN5197 2.7 @UUTENDUEDYUBILNUNINIULAIALINTY (71D)

(Stereotype Label)

Heyanwal i) IUazden
n&e3 (A Box) 2.n884 (Box) yutiniiunu
aaAUsEnavdIUsoUsTauLlY
(Ul Component)
<<Stereotype>> awosilolnd SIMTNTINUU ANV
(Stereotype) drulsznauvosduroUTaU
AL EUDINEDIUUUNUA TN
Stereotype Label theteawmeslelnd | -thetouansvotunay

aaAUsEnaUdiUsTaulY

UULLANUATN

Transition_MName

ANMUFUNUTNS1UTTU
UTLLANNIWAEN

(Single-headed)

-Mswasuanug ludwmtnaedu
ToenllAuanuznauundaninge

LAY

Transition_MName

ANMUAUNUSNIUTTUY
UsELNN@DINNG
(Double-headed)

-Mswasuannug lugmtnaedu

TgAUA UL MDA

Fedrulsznavgasnislunaun niuladiudnduaiuisaosuradunnunInga

1A59a519M9 2 wan I MAuA N LN US V0 9d1UUTENOUSUAININT 2.5 Larfi9g19984

WRUNINIULAIFUANTUAINING 2.6



Windows Navigation Diagram Metadata

WNDs

1

1.% 1.*

WND Unit L
-

Box 0. 0. Transition Single Head
1 i Yl
- ! 1 Double Head

Stereotype Label Stereotype Transition Name

AN 2.5 BRUANUA LAY DIUHUNINIULAAL N T

< <Confirmation message Dialog>>

<<Text=>
Borrow Book Successfully

<<Button>>
oK Click Suby

<<Panel»>
Borrow Book

<<Text>>
BorrowID

«<<Text Field Input>> <<Button>> | g
Check ID

ceTexts> «<Text Field Input>>» < <Button>>
BookID Check Book ID

<<Panel>x

Book Information

<<Text=>» <<Text Field Input> >
ISBN

<<Text>> <<Text Field Input>>
Title

<<Text>> < <Text Field Input=:
Author

<<Texts> <<Text Field Input>>»
Edition

<<Button>>
it Button Srivg

<<Button>>
Cancel

<<Acknowledgement Message >
valid BorrowID

heck 10 Button SLTPS
BorrowlD is valid
<<Button>>
oK

AN 2.6 FDEMHUNINIULIFUALNTUY

21

lngasAUsEnaunUsINguuLNuIWIuladd I duaiunsadiunlssinnlaeie

RoUsraugldnan g 2.7 nieuresuievesunlunadiusoussaiuly #1319 2.8

awoslalnl (Stereotypes) Fsamnsananslanourunmualung (Meta model) ¥83dau



User Interface Design Metadata

Confirmation Message

Acknowledgement Message

Help Message

Delay Message

GridLayout | | GridBag Layout | | Flow Layout | | Card Layout Boxlayout | | Border Layout | [Absolute Layout
! aul Report
Panel Screen Layout
Tab Pane Form Completeness Check
Container Window
Data Type Check
Layer Pane
Input Validation
SpltPane Format Check
Dialog Frame GUI Component
Toolbar Pane ? Range Check
Message Input Output Navigation Control
Scroll Pane Sequence Check
Input Box ot Menus
Intemal Frame ror Mesage
TextField Input
s Table Wenu Bars

Menu Bar ltem

Image

TextArea Input

Formatted TextField Input

PasswordField Input

Selection Box

Check Box

Radio Button

On-Screen List Box

Drop-down List Box

Combo Box

Sliders

Menu Bar Unit

Checkbox Menu Bar Item

Pop-up Menus

RadioButton Menu Bar Item

Image Map

Button

AN 2.7 wrunialinavesdiuseuszaudly [3, 10]
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UssLan

ANB5U"Y

Was5u (Form)

-Mswaniavemineludnuizvainsindteya

31897U (Report)

-NMswanINaveminTeludnvMEYaINTdIeRNToYa

NIATIAABUAUYNABITRY

a1 (Input Validation)

NISATIVEDUANUATUNIY

(Completeness Check)

= o v v Ao @ o =
-ﬂqimiaﬂ]aaUﬂQﬂqﬁu’]L?JWT@%JJ@WQWLUUWQVN@ RREUIN

nsasavaeuInndeyalafiglilildtoudeya

nsnTIvEeUYATeYA

(Data Type Check)

-MInsIvdeuriiavestoyatnininseiueiiniiseyly

vsolulu vsmaudu (Integer) fdnws (String) 1u

%

U

N13M 390 UFULUY

(Format Check )

-MInsIvaeuUiuuvestayatnininseiunseyly

VERIEURY! E‘LJLLUUsuaﬁuﬁ (dd/mm/yyyy) 1usu

ANSHTIVADUNAY

(Range Check)

-MINTIVARUTIWeITeyadBalinsivuavea UL

N T | G a
AIMUBYVEALATATNNINIER

A1SATIVABULUULILIANN U

(Sequence Check)

-MInINEeUIVayauln In1sSesEsugneewiely

1919 (Window)

58U (Frame)

-N5eUNlTas1tE1 IS UNANYRIwaNA LIS

AlanaU (Dialog)

DI o T Y = o Y A ¢ 1A
ythsswuumlaneudazimthiilunesudesiign

Waainnseu (Frame)

a15 (Message)

AN5UDRANAG

(Error Message)

-answdnsaugldinseinuisede@eseuulianuns

PGV RN

A15n158UGU

(Confirmation Message)

-answaniauieBuduAIIReINS YRR TN

o a o d' Y o & ¥
adunisnseyiilavinnisidenta




M139 2.8 AesuelusnluwaveddIaUsEauyly (ve)
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s A1a5u"Y

asnsneuiu -ansmsudeldianisaliunisvesssuunlangeyi
(Acknowledgement MUTE L ddarnTeave

Message)

a1301391U9 (Delay

Message)

-ansnsheldianisvihauvesseuy

AN5AND5UNYYILLVAD

(Help Message)

-ansnstideyaieliussuuLazduUTENaUYRITIUY

ADULNULUDS (Container)

S (Panel)

“Yupaumuiies (Container) dmsudnnisnguveIngy
asAUsEnavdusiaysEaugldnsin (GUI Component)
elidesansuanmakazinluldau

nsaunelu (nternal

Frame)

A Huraumuues (Container) @msuntnaafnandilou
wanneUdeneluninasilaziinsoudesvanagnseu
LARINIFYINUALANANe UBaN LY

LALEOIINY (Layer Pane)

AJuPRUNULLDS (Container) d1uSUAS19N1519E0
(Layout) B9zAIUANVANEITUY (Layer) Uanviutouiy

WAULNY (Tab Pane)

AJumaumuLLBS (Container) dSUASSUTIUINULAY
Melundaruauiaiuisayusenounien1s398e (Layout)
DNUANEIRI AIENITITUNT (Panel) L LaRINATULAAE
Wau (Tab) 1ol

auaniwu (Split Pane)

“Yupaumuies (Container) dmsuasvoUAIUANNTT
wanINasEIiNesAUsEnaudIuieUsEa ULy 2 i lag
g1113088 VeeuaiaoNEE-vTENIN 2 dnunule




15197 2.8 AedunelunlumavesdIusoUsEauLlY (se)
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UssLan

ANa5UNY

ADULNULLBS (Container)

‘lea‘UﬁL‘W‘u (Toolbar Pane)

I dy a LY . o [y 1%
-UUNUNUTTIRIAIUAN (Container) @RIUATINLAY

winauuntvediudeUsaug Ly

alasawu (Scroll Pane)

< & A LY . o o i
“UUNUNUTIYRIAIUAN (Container) @MIUATIN-HAY

WouruasausEnaudiudeUszaugly

H9111198 (Screen Layout)

s

nsNadawuUELY ol

(Absolute Layout)

-M3ngUiuunsIReueIRUTEnaUdIune
UszanudlilaggnaBaunu X uazunu Y uilidning
parUsenaulaegnadaselunsau (Frame) i3Lie

(Panel) @wunsadilavanes n1591969 (Layout)

N19NHILUUNTOU

(Border Layout)

-M3IngUIUUNTIALseIRUTENaUAIUAE
Uszanugldiimuasumisuuuntueufeussnause
AUy (NORTH) ,Ausng (SOUTH) Muyan(EAST),
AuE1e (WEST) wagnsanans (CENTER)

NITINRALUUNADY

(Box Layout)

-M3TAgUIUUNTIRNEILtesAUTENaUd LA
Usganudlduuunaesdsainsadasedlaluluinamse

WA X LAZLUIUAUMSBLAY Y Beaanunuly

ANTINRILUUURS

(Card Layout)

-MIIAFULUUNTINNWIUMIIBIAUTENOUA LD
Usranuglduuunanedanvivdeuiunazanunsaagu

Asanasazeanaulunduunle

A1519RALUUNS A

(Flow Layout)

-mi%’@gﬂqumﬁmnﬁﬂLmﬁqmﬁﬂizﬂauéauﬁa
Uszanuglduuuisesdiuiau 1,2,3,4,5 Tuguuuuves
A5LAaNT591N91UT 99199589 LT kU

4

gt}
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UssLan

ANB5U"Y

NITINRILUUNTA

(Grid Layout)

-NM3IAFULUUNTINNUTLsRIAUSEND U IR
Uszanugliuuuniedifuguuuumsediuniuas
vénfuueulaganunsairosdUsznoudiuse
Uszanugldlunsduiuniseadvaninuiay

aeRUsENaUILgNUTUBA AT UYRIRTINNTA

NI LL‘U‘Uﬂ%ﬂLL{jﬂ

(Grid Bag Layout)

-NM3IAFULUUNTINNUTLsRIAUSEN DU LA
Uszanulduuuniafidumsisdmiunsians
osrUsznavdusoysranuldlnglidnduiaang
gauazanunNellvuariAutesanindausiay
waRANTNIEgnUT Ul UBsAUSENB U

oUsganudly

nauesAUsENevdIUsaUsyauylins iin (GUI Component)

n15ULT (Input)

naedud g (Input Box)

watayadiuutoniy

(Text Field Input)

-msiddeyanuudeninuansa (String) Favzilu

nagsdmdeNdmIunIINIONYeYALUUTEAIY

wundeyaridwuuteaniny

(Text Area Input)

-msdnideyauuuteanufisessusuiuuteniy
ivangusTia USuaennuazaninsaivunalng

NINLAZE1IVRINERITUTaY

wadayaunduuivug
sULUUtaAIY (Formatted

Text Field Input)

o Y v ¥ dl Y v
-mshdeyanuudennnuilddaguuuu (Format)
Yo3vaYAt IR 1Y JULUUTRYALUUTUN
(Date Format) suuuudeyadiay (Number

Format) tdusu
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UssLan

ANB5U"Y

watayau I UUTAaNY

(Password Field Input)

-Msdniveyasunuuvessianiu (Password) &
ALWAAWTULATDINUE THALNUNIT AR ITHARUT

IRER

naessLaen (Selection Box)

naaaaan (Check Boxes)

“SIUNNSTIVUAVDIFLADN IRLAaLIIEN1TIL

NANFEMALUINAIUNTNIIENNS

Aloueng (Radio Box)

SensAadunadenfiAeiaruavedon lag

LAAYSIENNTIZIINANINATUALNTIYANS

a a (3 6
RUANIUNTNUDNY

(On-screen List Boxes)

-S1eMsveIiaannelunaes

a 6 6
A52UANIRARUDNY

(Drop-down List Boxes)

-518NSNEIUITOLADUALNDLANITIINITAFDN

44' A N =%
EJU‘]V]%EJUEJEJLU%UQT]E’JH’W

Aauluuang (Combo Boxes)

‘ﬁl d‘ ¥ ¥ ¥ o ¥
—ﬂsJmau;uuLaauawayiyjmiwﬁﬁuﬂamaa&amLm

WalianTen snaneguaale

alawmas (Sliders)

T 9
aad v A o U =l

AEUTIN RN TEeUd S UdanA A

n151i1een (Output)

JaAU (Text)

-MIWARINAUUNTNABAIL FURUUYBITDAIY

#1974 (Table)

-ﬂﬁﬁLLﬁﬂﬂNaUuﬁﬁ’]Q@g’lj’lEJE‘ULL‘U‘U“UENG]’]?N

JUn I (Image)

-MIWARINAUUNTBMILFURUUYRITUAMNS TN
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UssLan

ANB5U"Y

#IUAUANLEINIAG (Navigation Control)

Ual (button)

= oo & = 1%
-aLeuleadan vz TUUNTEUNTANAKAT

Wanlgsludwmtnaedule

Yy (Menus)

wauy (Menu Bars)

-SUMIRBNLEAIATINUTIN B ILLINGAUUYRY

W90 Feazveguuntiaeliiiunasniial lnevin

M UNLAZHAULIY

wiheuauly (Menu Bar Unit)

v & & @ &
-RIYAANVLAAIUUNUYBANYLOULLY FUUUNY

dmTuuUTIUaULLYE DY

wauLYeae (Menu Bar Item)

-Wygagrausagmisuauly (Menu Bar Unit)

TuAazuaUYE AN TaUTIRNYdaeatlUlaBn

LUl RELUUNGDLADN

(Checkbox Menu Bar Item)

-Wyggrauwsazieuausy (Menu Bar Unit)
LUUNEBILABN @N1UN50MTIVEBUINLNITAANLEBN

3okl

ILEGIELEMNNIERE

(Radio Button Menu Bar Item)

-WygaprRwsazmiuuauYy (Menu Bar Unit)
wuuduguiuushledeazdesinnisdnnguiie v

= Y o =% & P
denlaliigamileenisuihtu lngaziinsnsivdey

Pinsdenleiuvieydestuvisel

LY UURATU (Pop-up Menus)

“guansmdndeglinadeninglagluasnn

mawmseauantRNgItesiuinguuIzgnuans

PRI

LLmuﬁgﬂmw (Image Map)

-sUnmBINTANNUTINgog UL Fateuluds

N3 NsEvivseLYdY
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2.1.3. aaslusunsua1ads Java Swing Library)

A& lUsLATNRINER (Java Swing Library) [10] Saududiulusunsuemilsvesns
1 dieldidnivainsduseusraunfingld Ineduduniduaaaiiugiuresniwman
(Java Foundation Classes: JFC) Usneuseasdusznauseafildlunisadisduseuszan
Al T Ju 3w dadnes mae Ssgnimundudeniwianvinty Tassededdutunes

AU LWL UUNLEAIFININT 2.8

Top-Level Components
[ JApplet | [ Jnialog | [ JFrame | [ Iwindow
r_" JComponent ;6'
| | | |
[ JComboBox | [ Jiabel | [ JList | [ JmenuBar |
I | I |
[ JPanel | [ JPopupMenu | [ JScronBar | [ JseraliPane |
[ I | |
[ JTable | [ree | [ JintermalFrame | [ JOptionPane |
| | |
JProgressBar JRootPane | [ Jseparator | [ Jshider ]
I | I
[ JsplitPane | [JrabbedPane | | JToolBar | [ JTooiTip |
I | 1
| Jviewport | | JcolorChooser | JTextComponent
| |
JFileChooser | [ JLayeredPane |
JEditorPane
DesiiopPane
' AbstractBution ;
JCheckBox |
JToggleButton
JRadioBution |
2
Menulien |_| .IchenkBumnMenullemi

AN 2.8 1AS9a51981AUTUVBI1NE IR NLLLA [10]
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2.1.4. w95y ulen3uidad 830 darauanuzlunisujjianeaiudenivuandn
Aaen13 luidaaudnyaziinvesdanmuanu@anis (IEEE830
Recommended Practice for Software Requirements Specification:

Characteristics of a Good Software Requirements Specification)

[

AnudnwairAResturesanatsniseanuuy melunuideildinudnuagai
Fostuiusslilusasgiuleniuilied 830 [7] nUszgndld Tnsunsgrudananssyis
TorausuuzlunsufiRineiudormunnudesns dsdurdenndnvausifvosermun
amnudeansiiieliienansterimunmnudesnisiaunmia Wdsugadnvuraudosty
13 TnefifeduunfAnitonarsdodmuaninudesns dfunsaiisedradinmuainiidnig
Audnuugvosmsgulenividad 830 seuilugnisihonansnmseonuuuiindae Sadu
wanaafuayunsihandnvuganufesiunslunudnvueiivestorivunninudesns
uszgndldiuienansniseeniuy Tnsandnumeaudosiuiiuszgndldlunuidediduly

AUAIT19N 2.9

M13197 2.9 deuaudnuazauseiuvetlevisuiUad 830 niaudiagnenisussendlyd

v

. Hgrumulensuilad s o .

ARANBIE AaegnengNINIudaUdIuiaUszEul LY
830

1. AUARINY | ToMNUAAIINADINITIY 1) Anudaundenrnudunusvasing

, fienusesiu a1liUsIng | 9891 UUINAUTININTURAZWHUN N
(Consistent)

AudaudasasialUil ladwdndunvdudauszanugld 1

% % s I a
1.1) ANUTALLE VD ATTNAUNUT TSI NEADIYSALATUUUDUAGA

3 5 A29UsINYNT0U (Frame) Nil¥pYBILUAYE
ABANBEULVDIINGIIN ad 4o o o
LAANTD Borrow book AaAuLsenlyU e

AU TuANADINIINE | n5py (Frame) ilyeganangnldiiae Bill
a2 L4 a
Usinganiuzvesdvoslu Payment AglumigununmwIuladiniin

< A a ! £
WAL WAMNIABINTS | §y (WND Unit) uidrusdauszaiugldls

=

[ =
punanan Uz dudn | ysngmsddudenlinuannseu Borrow

Juau Book ludsnseu Bill Payment
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M5 2.9 eunudnuarauResiuvedlenIuUad 830 nieudietansussendld

ARANYE

¥
a =

Renunulensuiad
830

Aavg1angn1sIuaaudunaUsTauglY

1. AUABINY

(Consistent)

1.2) Audnudaves
n33nz(Logic) 39
dannuun (Temporal)
wiu Tumudesnisnil

U51nM13ALTEUAITNIG
ANIRPNANTITYIN HAGHS
Ya9ALUs A 2zl9un91n
NARNITERINGAILUS B
wagAwls C(A=B-Q)
P P v =3
LA UDNAIUADINITNTS
U31n9N13AHUNITNI9
a & @ [ 6
ANANANTLUUNAANTH
wUs A TaunannNanis
FEWINIAILUS B Az

wus C (A=B/C)

1) Arudaudevaenisisenlderuvas
AresurBgaLAsLazLaun N IUTAF LN
Fufivdrusiaussaugly 1u AreSuivea
AATEYAPUNITNTEYINYRINISENNITaGe LAY
azfoalaudaya Book ID H1undeeg
Yayatandnu (Text Field Input) ka13ana
Uy (Button) 8 Check BookiD flauazyin
n1sPuniledeanviesayaiane lagaau
AenanusngiudduveinaosbNunIn
Fuladdiudndu (WND Box) wsilaidsing
anunisUeudeya Book ID H1undesoya
v udasinn1snata Check BookiD Lite
M5IARUTTANTNdRnaUNITINUUAIUse

Uszauyld

YONNUAAINUADINTTIY
= v [y v 1
fiauseaiu a1liusng

ANMUTALE IR IR LU

1.3) AUVALEIVDIAN
Hgruvasingluniy
fB9n15 2 AUABINS
WIDUINNINGIU ATlenal
YaatayaI1veInINY
AOINTT A 138070
“Prompt” WALUAIY
fBIN1T B 139N “Cue”

Wudu

1) AUTaugIvaIAIleINvaIngTEndng
BUUIIABLTIHIATUUATUNUAIN
a 1 a LA 1 1 Y 1

wlardudinduivdiudauseaugly 1w
Yogalaa (Use Case) A1oSunegaiaa (UCD
Name) ka8 voINad (Box) ULWKUAIN
ldudnduseyte Borrow Book el

Usinglutefeveswauiuygos (Menu

Ao

Bar Item) N151¥® Borrow Book UUAIUAB

Usganuild \usiu
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M5 2.9 eunudnuarauResiuvedlenIuUad 830 nieudietansussendld

ARANYE

Rgnunulensvda

d 830

Aavgnangn1snIuaauduiausTaug LY

1. AUABINY

(Consistent)

1.3) Audauds
VA NEIUVRIINY
Tuanudaenis 2
AUABINTTHID
UINNITU AT
YosvayatLiIe
ANUABINTT A
138A91“Prompt”
WAMIANNABINNS B
eI “Cue” 1Ju

Y

AU

2) A211TALEIV0 A IEINYRITAYTEN T
WUUTIADIAILATIFTUATUNUNINIUTAE LU
nduivdiudaussaudly wu vindeya (Data

[ o

Type) VDA NBULUTZINVIAND5UI8AANE (CRC
Attribute) Us1ng¥lindeyaveendss (Box) Uy
a 4 a LY 2/ < . oA
wun1Iuladdudindulassydu int udvin
U83a%0InaIUYAYNLT (Input Box) UNAIUAD

Usganugldnauuanaiu float tJusiu

3) AUTALEIVRIAIlEINYRITNYTENINN
ununwAUladdiAnduivdiudauseaugld
WU MiguR NNl TusEyanesle
Indidunseu (Frame) 130 View Book uilsl
Usngudunseu (Frame) vosdrusoussaugld
fiilde View Book 1Tugfu

4) audaudsvasartenvesingszndng
wuUIaRRTenty wuuT1aadelaseaing
wazurunnIuladudinduiudiudeuszau
glddu Fousane (Actor) UuLKUANYALAG
Touoamasudn (Primary Actor) vesiesuioya
\Ad FovosuHUN AR ALAZAIBSUIEAANE
(Class Name) 39n@99 (Box) UBILHUAIN
Aulandiuiinduszyde Doctor uithedoves
50U (Frame) vudiusoUsyaugldusing.lu

Therapist lAAnAudaLds Wudu
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U

2.2. NWILNNLIVBY

2.2.1. wuudaauaziaIasliaganansdmiuaidudauseaulldetnednludidae
gamaua:muﬁmaa%’aga (Model and software tool for automatic

generation of user interface based on use case and data model)[12]

¢ A o o

NUAITY[1 20 T0gUsEaeRie 1 auokUUIIAIUIT o MNUAAIINABINTTENALITN

va Y U s

o [ 1 14 ! 1 Y o =2 4 o
GD']L‘U‘L!G]E]ﬂ’]iﬁi']ﬂﬂ’lu@l@ﬂi%ﬁqulmsﬁ@G]I‘U%JG] N‘Uﬁ%‘W‘Uﬁ‘UWLﬁu@ﬂﬁ‘ﬂﬁy}‘VIﬂUﬂWii%u%@ﬂﬂ%u@

Y

Anusesnsdniiaderanatn ilugnisvndeyandAglutuneun1sesnuuussuy o

darasotunauNTRRLIgeNALITllansassssuurerdwIsidnuauRen1 Ve 1Y

=% o ] |

TngdsoUszanuglddunisdudeimunnnudesnisndinlignasyisdnuauzsusns dmes

3
ilevn Ussianvesdiuusznevgesilld  luvagiiuuudassganaldvinnisesuisnis
Ufdiusseninadldiuszuudsazgmirlulflunisadsdruseussanugldsioly didmneli
Aansidsuaniugyessyuy JuihliiAsunfAnlunisaiedodmunaiudosnisglise
wuuiaesgalag wudiassdeyaiifineavdeaiisuduienslfiluteyaiitrvesvenduas
afesiaruadudiudeysraruglidnlud@nely lngvinn1siiansand sanuduiusiues

TafiuAMUABINISELITUSENOUAIBLUUTIRBIgAIAd WuuTIaeleyaiudiuseyussanuy
ALY
Y

Y o

Formuaausensyld fussiusidenmalindenislduuudiaesdmsuiudoya
FeUsznaumeuuuTaegamauaziuudtaedeya wuuiaesgamalugluu uiesuigga
a A a X ! 5 o = 1% < (J
inaszyRansIuintusenineldiuszuu lnednasillassasivesguussloadudunuuny

U585 AINTEIUNUNIINTEVINTIREADIA LTINS aumeAuwnuingrIadiuysenauign

Y

n3gyin lnganuduiusseninsuudnasganaiudiuneuseanugliseuls 2 anuduiiug
Usznausig

o o

Lanuduiusvestuneundfldnudufisunsyiuumesuisganaiuaisulunis

Y Y
InsvasdiusoUssa ULy

(%
Y [

2. nuduiusdiulsenaudesvesdiudeusyanugldiutunaunisnszinveg ldves

AefulyaLad ﬁ]zﬁmiﬁmumﬁmmu%amimzﬁwﬁL"f]uﬁm%ﬂﬁzumimzﬁﬁ%wzéfm

'
v v a [

wiusiuvtinvesdiulseneudesdiusoUssanugldnsiiniigninvualisannsien 2.10

Y
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'
YR

M157991 2.10 wuuvlianisnsgyihiduiusdiudsenaudesdiuseyseaugld [12]

HUUTUANITNIZYIN wuurladauusznaudiuseussaugldnsaiin
(Action type) (Graphical component type)
gt (input) wateyatenu (Text Field)

\WAtayansI9dey (Check Field)
wndeyaui1ud (Date Entry Field)

f1519 (Table)

dunsiaen (Selection) asaUnAMaaRuand (Drop down list)
n1374 (Table)

Yugdiuusile (Radio Button)
518013 (List)

F1en3gUsuuAulel (Tree)

drumsdernfesvedeyaluds | Ju (Button) :1emsiden (Menu) vise T1emsidieniig
3%UU (Sending request and ngﬂ’liajmmﬁ?i’mﬂi%ﬂa‘uﬁmwﬂﬁ (Menu entry event

information to the system) | defined for a component)

IuﬁauLLUUmeaﬁagaﬂwLaualugﬂl,wml,mumwm’la AITUENBULUTZINYINUNN

@ v N o v

WNuteyand1Agyeld Feazivisdnuursednnusinguudiudeyszaugly lngvila

Y
[ o I3 o Ql' o 1 = & a 1 [ o I~ L
AnwarUszaaztJudiindsnagAnuninAlsa N AR ML LUATRA LAY anuazUsEINUUR?
wlsydumasldnaesifion (Check Box) nienaeimauly (Combo Box) titalviduluniu
TagUsrasanisideyaliuuans wagdiuaavnefeisesnnuduiussevineeana Fauseius

sryAMUANFUTUSLUUTTanguuazkuunqudenils lngauduiusuuuniladonguds

'
4 o Y A

Y
Tudrusinuduuiviassiminduu Tugusesdiuseusyagldasdudiuusznevgey

Wesuman (Form) drwmunfidnnunguazsiminidugnisludiulsenevgeslosuden
Tunsaluvunqueentls dauiuidtwiunniladnzuansdudiulsenevgesinib onigu

naeeraulu (Combo Box) #58m15714 (Table)
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wazsudwungusiiutoyaludiulssnaudesdnesiu myssydiunoUszaulldiuszius
1pYIIN51AT1EAINTLUUNIUITIVBIMUILNIUVDINTENTINTIAN T I IanTUaIUseIme
woside lnewladuunuwuy (Template) Nfidiudseneugasdiuseyszaudly 12 Ussian

WUSUHULUY 5 wliaUsznausie

Lylasuwndaya (Field/Form) Usgnaumediuusenaugesdiusouszaiugldvan
yilaundeyatoninu (Text Field) naasidan (Check Box) Uu (Button) saufiadiudsznau
gosfilumadenifiufulssneusmeiundoyaind1iuil (Date Entry Field) uaznaauden

(Check Box)

2. wadayanuuuay (Field/Tab) Usenaumediuusenaudesdiusalszaugldviln
WU (Tabbed-Pane) fiussydIuUsynevdesiundayatanitu (Text Field) naodiden

(Check Box) Ui (Button) Hinmeluivadeyauuuuay

Y a

3. an51anlesu (Table/Form) Usenaumediulsenaugegdiusousvaruylduin

#1374 (Table) ivdoyazunuumsng

4. 1319uULaY (Table/Tab) Usenaumediuuseneudesdiudauszarugldviia
#1374 (Table) ussqliluuiiuinu (Tabbed-Pane) Wion1sdnngudeyanisiaaiedayal
agfluvlosufieniu

5. KKGUI Usznausigdiuusenaugesdiuseussanugldnyussendldandiudseney

a

§08U899191839 Ingzianddiulsenaudasuiinnisng (Table) Jautuludinissuduay
wanseendeyanfwnngIuteya autansanlunsiialdeuilastoyainisauaiding

IiAnnsiasunUasludegudeya

Wielavins@nwdiuuszneuludiveanuudnasiwazdiuneyseauglduaidai
n1saieAnuduiusdIuUsEnoudaeveIMUUTIA0IgELAd LUUTIaeToyalatdIusie
Uszaugldasnind 29  wdnhanuduiusainanluvssgndldiadudoyatndives

d‘ IS 14 L L% ! ! Y
\sesloaiesvianuatuduieUssanudlisialy



36

-Chiad of o | .Belongsto
[ F
e ] N
~Parent of
-Related to -Relates to 1

1 | -contains

= |
g ]
mplements

Fombined widh

FioldTab
GUITemplate
~combines widh

1| -Uses

|
SystemOperation| [OperationReport]
| [
] [ ]

-
g £
&
HINEE
= 3

T
L—e—
|
|
|
|
[ create | [ Retrieve | [ Update | [ Delete ||
! — — — ==
——{ e - ! ]
|
e ——{Vmm k-4 b '
e = |
[ Datopicker —: | Button Wenultam | |
ChockBox K — - | |
Table K — 2 | !

i
N N2 N2
|cme| |mmrmn| [ usllam 1| | [Messsgevislogk— — — — —

A9 2.9 wenlanaanuduiussenisdiudsenaudesesuisgaina Luuiiassteyaniy

drusieusvaudly [12]

defhiuniasanlunuddefoBnsiesiFeinudiiusvesdiuuszneudessening
uwudassgaleauuuiasteyauaznguesAUsEnevdseUszaullY Jefeyaazgnan
YouSesamnuduiudihluguudnlunshnsinuddszneuitldlunmsesnuuuday
AoUsraugld Mysenuuulasiaiiennuduiussenitanuuinaesinisesnkuuredwisiv
druseUszanuiiieadrangduiunismuasusely sghdlsfimuauided (12] §3Teldviing
ausuumsiaulunuselulsznaude 4 9o 1. vinnismaaeuwmlinnaiiairsduiumans
welulaBuazunanefuy inaivioy waziuwonmdindu 2. Ufuussumlinauazinaing
daudausraullddnluda (Generaton) Mvunzaudvanilnenssuveusazlsunsy
Uszgndl 3.Lﬁmﬂiz?ﬁm%mw1ﬁﬁ’uLmuﬁwaaqwhﬁﬁ']ié’l,ﬁaﬂgmimwaauﬁsﬁ’usﬁaumﬂéﬁu 4.,
afanusiulaliiudldlunmsthwanluealdusuldfvdiudeuszatu ddudsausiude 3
atfuayuLuIAnYeINITnTIvdeuLUUsIaealerind ssAnsnmdadsnadonsatuayuly
mAfeilfiegyinisadangdiniunsmuasuaudesiuszninadiuseUssauglit

WUUINADIBONAWIS
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2.2.2.  nsepnuuUBIAUsEnaudludeystauldnstinaingduuasyaias (Designing

GUI components from UML use cases)[13]

NI [13] Tinguszasdiiednaueisnsimuidiusedszarugldnsaiinain
LUUTIR0LAAARATILNUNINAIRY FansapawuUItaesgneonwuulidenndediun1sasng
sukuudusieUszaudlinsiin dnrsasrengdmiunisesnuuuninediuseoussaugln
HANUFNTUSAULUUTIARIAAALAZWNUNINE AU 1A8fI9E19UBING VBINITRBNLUUY 1.
Ansevin(Actor) luununmgainaszidunamnda (Applet) n3ans50U (Frame) vudiune
Usgaugld 2. anudusiusuuusin (include) seninsaesganausenoumeyaind u Loy w
= LY a =] [ ' a £4
fiauduiuslaeinseu (Frame) Msawaninangas (Sub applet) vedgaiaa w azgnisentd
lnensou (Frame) wistlawonndngaslivunsau (Frame) vesgana u udu lnetunay
28301581 35n158lUTEUsEna UM 4 Tuneu laeldnsdlf nwivesssuudidentdsdonis
a ¢ <
dumasiin
1. adurunmganadaszyilsidunuresssuulsenaunie 4nseii (Actor) kavealaa

wiaufuLansnNduiussznIezinsin s uduiusuuuludilszneu
(<<include>>) AUFURUSLAYILLBY (Association) wagaduduRusuuuTunen

(generalization) fasagnsluninil 2.10

Confirm remove article Confirm withdraw article “Q_}j\mlude”
A G
¥ Withdlraw article |
<<|np[uda>><""

Motify shopping cartempty  SFinclude> < Manage catalogue
3 i b

Query catalogue by administrator _--="" oy
" g * P Wodify article “‘m“{de”

incugex ; |
==incu g»-? Shopping cart O exincludes> ‘. :
L : 3 > |
\“ <<J|ﬁrc\ude>= Canfirm madification <<m€\‘qu_g(>,>,-~ =<im|:mg>>
“‘ / e - Addaricle :
: //’/P s<include=>
%_— Query catalogue o

Nutify existence
Purchase Ad ministratoridentificatio
) M
O O Caonfirm add aricle <l

& :
Motify invaice exists i==include==
Confitm invoice 4 : %

fy 5 o
I «‘m,“"dE» At Mot gnodnyoleeiist Motify incorrect identification
. ==inehide==

Customar

==include=4

Adminigtrator

“=includgss-""

O ==include=» Update orders
anage orders “‘?ﬂnplude» o, < o
/ ‘-.\Q Canfirm cancel fierm Alraingent
S =<include== Cancel partial orders - i
: £ einclude ==
Confirm withdraw article in stock O
Ordaring Manager

Managermenhﬂ:annn«mmﬂe;‘;-.,5 <<include=» /,'Cantel orders
&

s gl Notify incorrect identification Qfa"'mm'”””&ame\ arders by criterion
search

Confim cancel order

==include==
i S =<include== o
i==include>> w G"'*-n,h 2-==""" Update partial orders
) O Nty incorrect identifeation O

MNotify invoice exists Administratoridentific ation

Manage parial orders . .oincjudess

a 1% v A

AT 2,10 WU MEARARARITEUUATRAUAMTdevnsBumesiiin [13]
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2. MIOBUILUARLUNUANEALAAFBUHUN MAINTTH (Activity Diagram) F99zUansnnsg
Ufdustusseninagldan (Usen fuszuu (System) Tnoiiinseazidenusznausie 3
drwldun Lanue (State) miduseawmeslelnd (Stereotype) unumonlmunyifilduans
drusuid deenuuninasdiuseuszanudldnsiiin 2.d1uvesnisdeiny (Transition)
Hududouseninununinianssufivansfensidsnaniugdasinsimuaiiede
Tnganunsaszyameslolnimiunioutiedeniofioslddoulalaglidniudesiivun
aweslelndl3Aly 3.dmveadeuls (Condition) Wuduuanmadenlunisdndulaves
AL13ATINENNTINAUYU UNUNINAINTTU Manage shopping card In1LFaNTENINg

Ut [Exit] AUl [Proceed] 1Husu faghagnailunnd 2.11

=<JButtonz>
lear

=<JButton=>

Accept .

<</Texthreas >
Searching criteria

[ Selected article ]

=<JButton>»
Search

«</Button>= <<JButtans>

<<llist>>
Results

<<lButton=> (" o2 ITextArea=>
Input postal
address

<alTextArea==
Input card

Manage Retum

shoppi ng catt

<<JButton== <<JButton>>
Clear Erit

shopping cart no empt
| shopping catna:empty) : {t) The Query Catalogue activity diagram
it

[ shopphgg cart empty |

lase | @
Motify shopping <<JButton=> E
cart armpty Exit ?(C)

[ Exit] T

(a) The Purchase activity diagram [LCancel ] [

[ Selected article |

<<.JButtonz=>

PR TS)
Selected

C

<<Button=>
[ Selected article ]/ Remaue article

Confirm

remove article
<<JButton=>

[ Selected article |/ Add to cart

Query
catalogue

(d) The Shopping Cart activity diagram

<<JButton=»
<=Jlabel>= Accept
Eorii petase <<JButtan=> O
atticle
Cancel

<< Labals>

<<JButton>>
Shopping cart O
ermpty Close

[ Close |

Shapping
cart

<= JButton:
Shewe cart

[ Exit |

<<JButton>>
Proceed

(b) The Manage Shopping Cart activity diagram {8) The Purchase's information activity diagrams

AN 2.11 WHUAMAANTTUVBILELAG Purchase [13]

3. hnsuasgaauasununwianssuldduusunmaana dededlinguesnisesnuuy
dudeuszauglinafingifeldvhmaaiduinssyigaedlaandusarawonndn
(Applet) vidaidumatawisy (Frame) Tnsusunmaanadildvinisulasnaglddaieadu
uHUAMgALAAT1sY dauununmAanssunsyyameslelndaginmsuvaniunanaves
MMEegay wnunmAInsTLszyaneslelnd <<TextArea>> azgnudaady

AATE JTextArea TukkunmMATd drunnunnianssunliszyaweslolndazgnuiandu
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AANEUINTIIU (Abstraction Class) luvauzdnvesaineslalndazgnuianludu

v v 6 1 a [y [ [ Y ! A
AIUAUNUTIEHININIAWNAFAULDNLNAN (Applet) AANE F9eg19luNINg 2.12

JApplet
[ PR ] ‘
{=|
Motify ShoppingCart
Empty
ConfirmRermavedrticle
i +lose
+RemoveAdicle | utton | 4cancel
+Close +Accept QueryC atalogue +Exit, | JBLton
+zlear.
+HRemoveText +3earch, |
o = JLabal
oppngtat| tSelectedAticlesText i
electedAriclesTex T +AddT o ShoppingC art
+ShoppingCait Te +ShowCa
PRI 4, +ResultsText 8
+Proceed
+Accept
+Cart
AList +Results +Exit
Teut Area| EoEaIChinGCritera Z%
Hnput Card +CartEmpty Text
+nputPost aldddress ButtHase
+SelectedAricleTe JLabel
Hnput CardText
Hnput PostalsddressTex
+ShoppingCartTex
“<Actorss
Custamer

AN 2.12 ununmAaREEmIUNSaSdusaUsEauglY [13]
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=3 Applct Viewer: shopping. QueryCatalogue.class (=P} R4 Applct Viewer: shopping Purchase.class -1of x|
Applet
Query Catalogue Purchase
Searching eriteria Searching criteria
| searcn Clear [ soaren | [ cwar |
Resutts Results
| Bt | | AddtoCart || ShowCart | Procond Exit
Agplet started. Applet started
(2) The Query Catalogue applet (use case) (b) The Purchase applet (use case)
=10i [ Applet Viewsr: sHopRRS (=] 5
Appist
Shopping Cart Remove article?
Selected articles T‘H ’W
Applet started.
[ Applet Viewer- shapaRS (o 1|
Apgiat
—_— Shopping cart empty
[ Remove article Close e \
Applet started, Applet started
(c) The Shopping Cart applet (use case) (d) Information applets (use cases)

A9 2.13 vthaediudeussanugldvesgnan [13]
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& 1 3 awv Yaw VYo ° Y o w « v o
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wuudruvgsluknunnganandalilain sauludslusuianfazdnisnistnwinidntu
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2.2.3. sulsudsdmiumsaiiediudeuszaudlidnludfdlsunilung (A
Metamodel-Based Approach for Automatic User Interface

Generation) [14]

wa

NUI[14)TTnaUsraeniauaunselaudslunsas1sdlunaUssa Ul g o n luslf

9 Y

&l v

fonvuitassdiudeUszauiduunanesudaszdmiulusunsulszendfiideyadu

J1urunin Inglddeyadssuainuuudiassdoya (Domain Model) Failun1susuyss

Y
druuszneudesvaiuuinaesranalunuudnaetgiduuoauazuuuitasdgaaa (Use Case
Model) Favinisusuussdiudsznevgesiluunsgiuuuuitaesganaiioglunuudiaes

giduuea lnenuidell [14] aduayull 4 wwmnsszneude

1. MSREILVBINTEUIUNTEIMSUNITaS19laagedmlusTRYR I UUT1adusaUs T AU
AlduazaieiunuudiudaUseaulagldtoyaanuuuitassdeya (Domain Model)

wazuuudnaesgaag (Use Case Model) FINTLUIUNITHAAILARININA 2.14

—

{ Requirements Modeling
ad Validation

|'IIII #\' IIIIII'.

e AN

|| DevelopRefine System Model | |
hN A

II . - I| / Ul Design and \

| ucm‘ DM ‘ | / Walidation h

| \
| I | \
| \ ll.’ |I
.f‘d% =~
Gensrate UM | | R efine UIM and Create Stylesheets | ||
p. A
{ |
.' 1 o
|| | Implementation \\
um 1 ss | and Validation %
| S
| |

[ I A e )
Generate Pratotype | | { Genera{e th:llype | | | Refina Cr.\djj: II
M

\-ﬁ

| |
| { |
II I' Frototype I| |
I' |I |I | |
| |
| < vl | II \ I
\ (" Valoete DM e ey r’(aanuaie ssenaum | V(v st "
\ using the profotype ) IIIII | \ _using the proiohrpa/‘ / \ AN A |
\ - - \ / \ )

\T f }F 7 N /
A —

AN 2.14 UHUAMRINTIURAAINTEUIUNTHRILA Ut U YAy [14]
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2. msteruvesunlunadIuseUsratunvislrinisasswuusnassmidulnannesy

£

daszanlassaivdusieUsraugld Tiudsnsassanuduiusiuuuuinasideya

Y

¥

(Domain Model) lnsgagtiuarfpinsiaueyatoyaveiwuudasiusiyloya

Y

dwsunisasissuluuduseUsyauddegvanysaldulununmi 2.15

|Abstracr|nteraction0bjec{ |

ComplexAlO | | SimpleAlO |
; N Z}. DMM::Property
+hutten | +entatt ) 0.1
fordered | ActionAlO DataAlO "
+isCelculated

0.+ +isReadOnly
| 1attributeType : DataType

+opResult. i
01 DMM::Type

InteractionSpace seontent
Hisible : Boolean= true (g {orderedy | InteractionBlock 0.1 -
e e DMM::Parameter
+itle  String 1 - q +opParam

[ [ [ [ |
OutputResultSpace || InputParametersSpace ||ActorMainSpace || ItemSelectionSpace || ViewltemDetailsSpace

1 1
1

—>| DMM::Class

+menuBar

orders
{ il Menultem

%7 1
|Abs{rantlnteraction0bjec{| InteractionSpace

ANA 2.15 LLmumwmwﬂmma%dLLUUﬁwaaaﬁauﬁianzmu;ﬁﬁé’f [14]
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4. mITEUgardgayaveIngldlunisulaiannuuuitaeddeya wuuiiassgalna
wazluudtaesdieUsraugldlugnisaiaiusuvdiusioUssanuglddnludngns

(% v § v =
LEAAANUANNUTAININN 2.16
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: Properiy
isOrdered - Boolean m A InteractionSpace
__[isUnigue : Boclean ~tonary - -
lower : Integer = 1 . A ViewEntity
uppar ! Integer =1 1 ,
. InteractionSpace
! [ Detailo | -
B:Class
: ——
(At 1
] . Aeeociation Y .
1 |- Acsociafion| B: ViewRelatedList CEDQ
ES 1 -
[ Datalo | P
ﬁ ‘Property
—Property isOrdered : Eoolean /
isUnigue : Boolean
L llowar : Integer =10

upper ; Integer="~

AWM 2.16 fpgrepuduiusTEnIawuudIaesayaiudlusioUsraugld [14]
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duiusiludngnlddmiunismiuaeudiuseuszaugdld sauluiadsnisiaueiiieasng
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2.2.4. M3VEIMIIUULIIRRsYEIAGLINDTasTUNTanLUUdIuRaUsanug LY

(Extending UML use case modelling to support graphical user interface

design) [15]

At [15] Tinguszasdiiiodnausuuuinassganaiiodudeyaindigieiu
YaInseRnkuUaAIiaUsEauglY FeagvimsiSeufigugana 3 JULUU wagtlauanisng
WuUrE1Y (Extended Tabular) dietieseyasrusenaudiusieuseaugly desseeneunagyin

nseenkuvdiaysEauyldUsENaumIy 2 Aanssumaniaun
1. MFIATIAANNADINITHAZINUAAILABINTT

lufanssutiusenaumenisastawuuinaeudeing (Object Modeling) uazn13asie
LUUT188901579 (Task Modeling) Feaggnilenuainuseanisilisatin (Static Requirements)

LAZAUADINITLTINATR (Dynamic Requirements) U995 UU
2. NIPDNLUUTIDITTUUNBUBNINDLAULA

TuRanssullusznaumen1sasaluudnasslaneau (Dialogue modeling) Lazns
WAIUIYBILUUI1a8911UN38 (Screen modeling) #9919@DILUUT1809ABITOITUNITODALUY
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dmsunsalfnulunuided [15] dnavessuvastywiluviesayneoulatl (Online
library Catalogue System) %asﬁ%ﬁamm (Library User) fuvnnsde uazinisiesatiie
somiiade wazuanaduiinnstu Tnoamil 2.17 azuansumuAgaAAYDITTUUAS TRl
vosaymoaulall lneflfnsziszuufedléeuiesayaiiujauiusivaruganandnds
Usznaumey AUNIMisde (Search Book) 509U91tldD (Request Book) wazlansiuyinnng
gugld(Display User Lending Record) dugaipadnfinnisaumi (Limit Search) 7 3 ALAG
Juanuduiuswuvdimvensvesyanadunmviade (Search Book) wnugie <<extend>>
ludiuvesilsituvesgainassymnugldviosayn (Identify Library User) dannuduiusuuy
dusznauiugainasesenisde (Request Book) wazgaiaaunanstuiinnstugld (Display

User Lending Record) unusig <<include>>

<<extends>>
Limit Search by Language

<<extends>> O

Limit Search by Publisher Name

Search
Book

<<extends>>

Limit Search by Year of

Request Book Publication

Library
User

<<includes>>

<<includes>>

Display User Lending Record Identify Library User

AN 2.17 uunmgaRavesssuvan U iuviosayneeulal [15]
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Use case: Request Book
Actor: Library User
Groal: Permits a library user to request an unavailable book.
Preconditions: Book detals are being displaved and book status is “unavailable™
Posteonditions: None
Library User System

| Main Flow

| Atany time, may

- request a printout of book details (1)

- cancel the book request (52)

Selects a copy of the book, &ﬁﬁ:ﬁﬂ
date] and submits the request

Tdensify Lilbrary User (El)

Confirms the request and informs the
library user to check lending record twice
weekly to see whether the book is available.
The wse case ends

Subfows
51 Requests a printout of book details

Printz book details, The use case continues.

ends

82 Cancels the hook request. The use case

Exception Flows

El Enters an invalid 1D,

Displays a message. The use case ends.

M9 2.18 TwazidyagaaLUUMSNdmTugaInasesveniiade (Request Book) [15]
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JeilvinsUszifiuanuuueswasdiuukessziuvesdeyaduudayaind

Tugramlaisuiuvesnisesniuudiudayszanuioatiuayufanssuiintu TnguHunw

a . . . o d'el a o % 6 ] [ ] <@ 1
Aan35u (Activity Diagram) stansanduniufjduiusediadnian agralsnulaiiinissey

v ° Y ‘:4' a v 3 = ya
Qﬂigﬂqﬁq‘lUWQU IummgﬂiqﬂagL@Umf&ﬁLﬂﬁLL‘UUm@ﬂ'}qﬂJLﬂUiqﬂagLaﬂﬁlﬂﬂﬂﬁqLLNUﬂ’]W

Aanssu dnsseulegnssviuddeyatinnuenuazlilainisuudiuseninmisviauees

Al9UAUTEUY dusgaBunganakuunselawlsEiunsvinnus eningldauiussuy

agafatauldndnuiudeyainitueniduinedrfusieavidengainauuudaning 9

= o ° | = a o a'
iqﬂagLaﬂﬂgaLﬂaﬂﬂ 3 Qﬂu’]l’ﬁu@ﬂﬂumqiqﬂL‘UifJ‘UL‘V]EJ'U@IQﬂ']W‘VI 2.19

Notation Interaction | Actor User/system | Level of Exceptions Other
Sequence separation detail aspecis
Activity explicit ned shown | Fair T | in situ - visual
diagram
Textual implicat shown good out of line can be
- | lengthy
Tabular explicit shown good Towtof line | canbe
l lergtivy

AWM 2.19 ansraIeuliiguvesganans 3 sukuu [15]
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Aetiuluaddell [15] FbeinisiauesuastdungaAauUn1I19Ye18BaLUaNTg
¥191U9035NI8 sEuUkazeAUsEnauntisedIuneUssaugld vinldaunsaiv

a v A o | ] Yo .:4'
5']863L'E]EJ@GU'EJEJ“a%ﬁLﬂamauUﬁl&uﬂqiaaﬂLLUUﬂ?u@]@UigaqumsﬁﬂﬂﬂWWW 2.20

REQUEST BOOK: Permits a Library user to request an unavailable boak
Actor: Library User
Procondithon: Book details are currently being displayed and book stams is “unavailable™
Postcondlion: None
Libirary User System UL Elements
Miain Flow
At any time, may:
- mquiest & primtout
of ook details (513
- cancel the request
(52}
Sebocts a copy of the
back
Submits the request
Identify library user (EF}
Confirms reguest and
imforms library wser to
check lending record
twice woekly (o e
whether book is availabile
The use casc ends
Subflows
$1: Requesis printout Primis book details PRINT
The use case continses
32: Cancels reguest CANCEL
The use case ends
Exception flows
El: Enters Invalid I} Displays me
The use case ends

AT 2.20 walBYRgAIAALUUANT ALY gdIuUsENB Ut YR WsoUSEan U LY

dmiuganasosveniisde (Request Book) [15]

Al 2.20 AedutinguesAUsznaudlusiouszaugld (Ul Element) Fsuvaduy
druvosiuivieu (Workspace: W) uaznguesdusgnauilandu (Function Element) Faay
gnindanguuazissesdusznoulifudiusoussanudldfinoniuld Susavdiuiiui
yharuagldnszanuliln (Sticky note) ilufunuvesiiufiuansioya wagndesdindsaniy
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AN 2.21 nauesAUsznovdioUszaug LY

a7

udedl [15] uwananmsisdiuneysvanuglddmivyanaiosveniisde (Request

Book) @slaunannnguesdusenavdiudedszaugldainaing 2.21 Feusenauaieiiug

191U (workspace: w) A3s wl-wd fanuanslunini 2.22

Library Catalogue System

Search Result

Title: Human-Camputer Ialeraction

Anthor; Dix, Finlay

Publisher: Prentice Hall

ISBN; 0132398645

Mo | Call Number | Location | Status |

1. | 004.21019 Hum | Campus & | On Joan | |

z ' 004.21019 Hum | Campus € | o loan I | setect | |
| { [

3| 00421019 Hem | Campusd | Onloan NETE |
! ! i

| Enter last date on which book is wanted (mm/ddfyy)

i ]

[ ] oo | [

AN 2.22 amsedselszaugliniiind wiuganasesweniisde (Request Book) [15]
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3.1. mMsAnwdmlsEnavdesvasdunldeanuuudiudauszaugly

[

dyd s = ! 1 1 1 14
upaullilingusrasAiiednudiulsenevgagvasdiudeuseaiugly (User

q

e

YA v o

Interface Element) Imam%mmsﬁﬂmmmﬁﬂ?{a System Analysis and Design with UML

[11] eeBureiieadiundnniseonuuudiusadszaiudldmiuuinsgulaoudsoiinves

dulsznaugasvesadiusieysvauglilinwialull

1. daueenuuutiionisdnd1veya (Input Design) dld1uusznavdaslaun ndeq
YaA113 (Text Box) naaesiatas (Number Box) nassdiatasn (Selection Box)
Jusu

2. dwsaniuuiienisiiesnteya (Output Design) fldudsenaulaun andnu

(Text) 915749 (Table) 3UNW (Image) ToAu (Message) 1usiu

3. diueaniuuLiiaAIuANYINIg (Navigation Control) Hdiuusznaulaun iy

(Menu) Uy (Button) Wudu

wanIngdrulsenevdastisiuudiniglunisdedlassyussinnvesnisiiiaus
wi1vedruseUsrarudldiluntinaesiearu (Report) niirveydanesy (Form) ninae
nyvaeutoyatinii (nput Validation) Gaazgnléifudeyadmiunmsaaunlunadause
Uszanugldvioly uaziielildmnunsudiuvesesduszneulunsesnuuudiuseyussaugld
fivelevinnisAnuadslusunsuainals Java Swing) [10] disfsiielwlideduysznou
yesmseenuuUdLieUsTaugldnauysal Ineifinseazidesludiuvemiinga (Window)
Faneluuszneudensau (Frame) Aldmeu (Dialog) ApULNULUBS (Container) wazaIud

HunguesAusznevdiunoussaudld (Ul Component)

NndmUsznevgosilsvinnsAnuunludneiu gideliihnmssusnadifnuudn
yhmsaaduusunmeaanansdeyammlunavesdiulsznougesiililunisesnuuudu
souszauilinanmil 2.7 Fsfeyamnlunaazgnirlulfidudeyalunisairanudusius
AukuudnaeIniseanuwuy tudianudmivnisifisudiesuisgainanasldily
aweslelndvesiulmdwindy dildosniimahdulsznougosvesadiluauniunn

'
o A

adqnldidudoyadimsunisairnuailunadiudaussai udld Jedeainnisidonles
ANduTusYeteIAUTENRUYeIEItiUBIAUsSEnaUdINsaUsE AUl YN Idevinnsasa
& o = = o 1 | 1 D | i v
Pueapn5199 3.1 TIudauaniiegveduiaysraugldveumlinadiudeUssauglon

a519u
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UszinnesAusznauluumlunadiusiauszaugly

Usznnaspusenauluaaslusunsuais

Window

Frame JFrame

Dialog JDialog

Screen Layout
Absolute Layout setLayout(null)
Border Layout BorderLayout
Box Layout BoxLayout
Card Layout CardLayout
Flow Layout FlowLayout
Grid Layout GridLayout
Grid Bag Layout GridBaglLayout

Container
Panel JPanel
Layer Pane JLayeredPane
Toolbar Pane JToolBar
Scroll Pane JScrollPane
Tap Pane JTabbedPane
Split Pane JSplitPane

Internal Frame

JInternalFrame

Input

Input Box
Text Field Input JTextField
Text Area Input JTextArea
Formatted Text Field Input JFormattedTextField
Password Field Input JPasswordField
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UszinnesAusznauluumlunadiusiauszaugly

Usznnasausenaulumaslusunsuais

Selection Box

Check Box JCheckBox
Radio Box JRadioButton
On-Screen List Boxes JList
Drop-down List Boxes JComboBox
Combo Boxes JComboBox
Sliders JSlider
Output
Text JLabel
Table JTable
Navigation Control
Menu
Menu Bars JMenuBar
Menu Bar Unit JMenu
Menu Bar Item JMenultem

CheckBox Menu Bar Item

JCheckBoxMenultem

RadioButton Menu Bar Item

JRadioButtonMenultem

Pop-up Menus

JPopupMenu

Image Map

JPanel, JLabel, Imagelcon

Button

JButton,JToggleButton
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Menu Bar Unit

Book Transaction Book Detail Authorization

Text Field Input
1l ChecidD
Book ID: Check BookiD
Book Information
ISBN.
Tt
Text " Button

Author:
Editon

| Submit | | Cancel |

A9 3.3 Megrediuseysyauyltvenunlumadiuseysraugly

3.2. MSANENEIUUTZNOULDYVBILUUINABINTTDDAUUU

(%
v

unaulliiingUsratdiiefnyiuasMnuadiulszne Uy UaIluUTINBINITEBNKUY
Fawvudnaesnisesnwuuimitauen1gluanidetdussnoumey WHUAMEEALAA LHUATNAAE
AesUIBgaRd A1aSUIEAaNaLasHUAIN Ul IAWINTY Fediudsenaunavanding1ila

a o

Jaelaun

Xe

seyliluund 2 Madenquiiieades lukide 1.1.1 wuudrassgduuea lne

o [y

s
UNUBAU

MNe <

AUUTENAUYDUVBILAALLUUINADILALAIDSUNEWUUIIADY UIVINNITES19AINY

dlsznevgesildluniseenuuudiusieussaugldieoly

wumwiulanddindugnihuszendlfifietelifiulassairsuazdruusznoudos
yesnisesnuuUdLieUszaugly iufnansszwinauudiaesdug fudiuseUssanugld
Taegiselsvinsdauiludiuaneslomdilddsldunanumlunavesdrusouszangldn
asrsiulusiadedt 3.1 uasiimsssyanndnifisduu whedulndiuingu (WND Unit) il

wnupsAUsEnouduRoUsTaudliUsznuITIeAUssnaudus [udu

NUULAB TN ITNIUABUTAIUADINUT TN I UUTIABINTOBNBUUNUAIUAD
Uszanugldianugnieswindsdu 3adnlunazdesiinisimuadiulszneudasves

AefulgluuIIaedgalAalazA1asuIgAaNaLiuAY (HesnudazAanITunusInguu
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o a

mesueganavzgnlidasaludiunouszaudly uasdoyaiusnguuresuigaaiaazgn

T udoyaiuansuudiunoUszaul Ll willosainguuuuresnsidauesuisyananse

Y

A1esuIeAaIalindy liseuIsn1slgudA1eSuledsdinadoniseanwuudIufeUsEa UL LY

]

o IS

lagnse hlvidiTedesimuanisilisudiesuisgainauazAresurgaata isiuiivelv

donAnedfiunIseonLUUaILsBUsYaULY

3.2.1. myaduaunmIuladiudnduy
TJunpulliingusrasdivenivuasusutlunisasianuniniulaidiudndu @

druvsznevdesveununwiulmdiuiindugnszyliluunil 2 fidenquifiieades lu
Wite wHunWIUlmduIndu lnonsidenldanesiolnd (Stereotype) agiaanldainiumi
Tumadusioyszanugliflsszylilunmi 2.7 wihil 22 lusasfidiuiuuosdusznoutes
niivednseUsyaudldaed 2 Vssavldun 1vdeTulamduTingu (WND Unit) wnuiludi
U539d7uUIENaUMI9Y WU ABuLNuLLeS (Container) LUWGAY 20889 (A box) Uy
dulsznevdosvosdiudelsranudzdonduingivhauangldmheiuladuiinduidy
Uu (Button) Ly (Menu) tusiu daeg1an1sasisununiniulardiudndudsingds

ﬂ’]‘W‘ﬁl 3.4

<<Frame>>

Borrow Book

<<Text>>
BorrowID

] [<<Text Field lnput>j [<

<Button>> "
CheckID ] S

<<Text>> <<Text Field Input>> <<Button>>
BookID Check Book ID
-

<<Panel>>
Book Information

~

r

<<Text>>
Borrow Book Successfully
<<Button>>
OK

-

<<Confirmation message Dialog>> R

<<Text>>
ISBN

()

-/
(N

<<Text Field Input>>]

<<Text>>
Title

<<Text>>
Author

<<Text>>
Edition

<<Text Field Input>>

<<Text Field Input>>

<<Text Field Input>>

<<Button>>

J

Click Subjmit Button

-

Submit

UNEIEE
il

<<Button>>
Cancel

J

<<Acknowledgement Message>>
Valid BorrowID

<<Text>>
Jeheck IRER BorrowID is valid
<<Button>>
oK

AN 3.4 Fpgaun NIUlAInTulagldamaslalndannuanlumagdiuseUssany

44



60

3.2.2. msmvuagduuunsideumeiunguuuinaasmseaniuuliidenndasiu
n1seaniuudlfaUsTaU LY

s A

unoullilingusrasdiiomnuasluuudiulsenaugesveimaiuiggaindauag

e

mesugaardliaenndesiunIseenkuudlIudeysraudldiiourlugnismivasuainy
AoafuTENIIMUUIIARINISoRNLULAUA U o U ST AU lINTANLATUS LKA AN NF D
WNBUL Fedoyailavinisivuninluvesreduiswuuitaeazgnas 1 uaunmmLm

Tunadmsvasinnuduiusivauneuszaugldnely lneAresurefignitvunguuuuiay

TnsWeulunuiddedd 2 vliadszneumereiungyanaiarAesuienaa
1) msimuagluuukasrIsn1slisudasuesias

mMaBsudeiuisgananielunuided §ideldhnsimuasuuuunsdeudel
denadeafuniseanuuudiuredszaiugld lnsdunouniswiesu (Flow of events)
Usgnaudetuneun1sinieuun@ (Normal Flow) waztuneunisitaumadon/desntiu
(Alternative Flow) dslundaztunaugnuisnisinudu 2 duvsznaudie 1.dunis
n3zsiwesgld (User Action) 2.821n13nsgsiuesssuu(System Action) ddlusiaznnsnseii
filAssadrausenaudie 1iard1iuni1svineu (Step No) 2.ffiviutifiusesiuvestselon
(Subject) 3.ffivmindinseveusslen (Verb) d.mdiviwindinssuvesuselen (Object) B4
drutsznaviauadandldszyliluund 2 shdevquiiiiendes luhde meosusyaiaa

LAYANDSUNYAAE

~ Yo a a v ) ° vy P
iialvimesunegaiaiiveuualiiiaudanulunisssymsnseivesldvsessuun

a 1 VR

fsedulsznaudesvesdiudoUsyaugly 97l AMUAANEIIUYDIAINS LT

Y
I miudndedinusenovdesdiunadseanudldnnisnsgiivesisdiunsnssyiglinse
TPUU Aaieg1ady Ansen Type ansadenlddiuusznaudesvesdiusayseaugdlyla

e Lundeyataniny (Text Field) Wunteyadendnu (Text Area) wwadayaluusianiy

Y

=

(Password Field) {Jusiu G’ﬁqﬂswﬂgé’q AN 3.2
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WANTNANIMIDNaad

Y9AY

Usznnng ANEIU | AU Us:mwﬂau‘lwmuv‘lﬁgn
n3gvin n3gYin
NINTEVBY | type nsnauduiiunideyaadly | Text Field, Text Area
Eﬁ% (User ABULWLLUN JFormatted Text Field,
Action) Password Field, Table
click n1snAYng 1 adwud | Menus Bar, Menu Bar
Uany Unit, Menu Bar Item,
Checkbox Menu Bar Item,
Radio Menu Bar ltem,
Button, Image, Pop-up
Menu, Toolbars, Text
field, Text Area
JFormatted Text Field,
Password Field, Table
choose ﬂ’]iLﬁ@ﬂ‘i’ljaﬂga‘Uax‘iﬂam Checkbox, Radio Box,
Tnuwifidnsimue ListBox,Combo Box,
Gé’faﬁ,ﬂal,l,é"s Sliders, Menus
close AMsUANLIF19ABY Frame,Dialog,Form,Report
TWUUIUTELANAIANS Message
NIDNADIVDAINY
start mil,%umiﬁﬂﬁ’mﬁwmi Frame,Dialog,Form
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Usznnnis ANE9IU | AUKUNY ﬂizmwﬂauiwmuﬁﬁgn
A529I1 A52911
NNV display ATWERIVLIFR19ADY Frame,Dialog,Form,Report,
& v 1
52UU(System TNUUIUTELANAEANY Text Table mage, Message
Action) PUNDUNITOUD W58 .
v Dialog
NaBITOAINY
return ASHDUNDUVBINLIAG Window,Dialog,Form
ABULNLIUNNBUNLN
USLLANUTIANG K199
Wdveya
validate | N1sATI@aUANY -
GG PUAGR RN
create | N15ASI9AISANLTUNITYRY | -
SEUU
update | NM3UTUUTITRYATDS -
szuuliluiagiu
delete | MsautayaveITEUY -
retrieve | MIAUAUTDYATDITEUY | -
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2) msﬁ’muﬂgﬂ KUULAZISNIS VB UAIDSUNAATE

nsWisumesueAaaniteluuddel {Idelavinnisimunsuuuunsleuiiuay
Ingdrudeyadnuuzlszdrvesmedursnaiaiuasiiissnisiiudoyadensy (CRC
Attribute) Miutoyaussian Jeteudid (Entity Name) ¥fladoya (Data Type) vunLouiif

'
Ya o Y a ! It

(Entity Size) Wtuudluaudol Idelaudruildinauetoyadiudeussaugly (Ul
Design Attribute) FuiiudoyatedodnumuzUszdn (Label Ul Attribute) nanadudede
Poyauudiudeuszaudly suluuteyavasdnumeUsedn (Format Ul Attribute) JULUUY84

nsindeyaresanunrUszdnfMeg1udu JULuudeyalansiunl dd/mm/yyyy Uagdas

=

ToyadnuugUszdnlduudiudeusyarugdlyd (Range Ul Attribute) szyfiavaulundoya

anwarUszdnaunsasuaniiednddoyald Fwudsznounmundinailasyylilunisedn

2.5

¢ 1

3.3. NN5E319AUFTUNUSEIUUTENOUL VD ILUUINABINITIBALUUNU
daudauszanugly

[
o I

Fupoutaztdunisadreanuduiusdiulsznougosv0IuuUI1a09N1509N LU
UTENDUMAIGUHUNINYALAA WHUNINARIE A5 UI8YALA A1B5UIEARIALATUNUAIN
a 4 a U ‘NI v Y] Y] 1 1 1 1 EX v QI
laduwdindunldlunsmuasuanudesiuiudiulsenevgesdiusouszaug 14 lneisy
NUINUNINUA UL ARV ILFALLUUTIADINTIBNL UV LA AIUUTEN DU NLY I UNIS
gonuuudIusalsvaugldMinsfnwinazasisuneunt dvinisaieanuduiusues
Lwia%huﬂizﬂauEJEJmaadau&iaﬂizmu;ﬂ%ﬁumehammiaaﬂLLUULL‘U'QL‘TJu 4 ANUAUNUS

Jsznaume

1) ANMUAUNUSTENINMUUTIaDUTIHINTY kLN AIUTdLInTuiUaUsaUsyauY

ok

2) ANUANNUSTEUINLUUTIADBTILATIAFTNE LHUNINAIULANA UL NTUN UAIUMD

Uszanugly
3) AnuduRusTERIHUN Il AN duiudiudeUssanug Ly
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VLAINARDNITNIUFBUAIIUADINY

UseLpudnunfe N1FnUseiANN1sdaNiu (Transition) USebANaadni1aiiosann
AIdgnuImginssuvesiunIuladiuiinduarinisdewsiuainndss (A Box) luda
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4. AMUFUNUSTENINIMUUTIADNTININTU LUUINADWTIATIFS 1AL LA UAINIUTAELD

induiiudiusoUszaugly
Tusrensvesanuduiusiiidiviungnismuasuarusosiuinassuiluy
31w 2 o widarldiimsdausiivelaueuugandiervglunnuszaunisalingi
Aeadeslimsusngidutededeninu (Text) vudiudoUszaiugldidasaindldou
Neatesensvgldldnuszuulaenss oadgldrudulumunulunmsldnuszuulaensy
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n1suszgnaldnglunismiusay
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LUUTIABIN1998NLUUTONARITAIEN NaT19TUAINEINYTTNaUEREYDINIToONLUY T
TupautiaznanitnsainduUsznaugasveawuuTaediieldlunsnivasuanudesniuy

ulldsmsiludszendldiunsdifnwivesssuudnnisvesayndeilssazdennwmaluil

4.1. nsannduysznavgagvasiuuInaauazdusauszaugldinaldlunsniusey

AMUABDINY

v
S iald

Tuduneuiilingusrasdiioainduazmihnvesinnsvanuatuvesdiuseyseaugld
FIUAINTANAAILAE MU NTIAIINLUUTINBINITONUUUUTENBUAIYUNUA TN ALAG
LHUAINARE A1eSUNsgalnd A1aSuIEAaTakas N UNINIUlAIdWINTY WiethumIuasy

ANMUABINUTDINITOBNWUUTILUIS NSanAUsELANYINTERNLUUSIRB UL
1. mseanuuuluguuuusiasuatudiusieyssatugly

n1seenuwuulusluuusianuadudiudedssarugldazind1vayasnintig lngly

«:l' N A ! & 4 14 ! ' ¥ o v
\A3ReeN¥eI1 tndud (NetBeans) lunisasrediuseyszaiudly uazirdeyasenly
JUkUUa1 g TneifisngasilBeaduneunisatndiinunefslisdiulsznovtes iy
aafUsgnavdIusieUszaulld (Ul Component Name) waswiiiivesrinfifoedusznaudin

soUszaudly (Ul Component) lnglistuazidentunaunasdaluil

- JupeulumiseseunisesnuwuudiuseUTsa g LY

[%
&Y £

TunmawIoulnddrudevszarugliifieldinismuaeuanudesfiuiuazdesiinig
Avualuliddiuroussauglfinanvenduisidedindu Tnvazihdeyaiiadaldunviinig
Woulssiugnudoyammlunadiuseuszanglfifielilddndseneuiiioldmsadasely 3
aglulassaanmannildaamnhaeildanidnfussiiusemnasgldun wseaiidu
Contractor dm3uisenldnuninveuaziuseniide intComponents) \Juilifivasdusznay
dusevszaruflénisluntiseimun wozwseafifunisnszviiveannnisal (Action
Event) sseitelilddanisliesddsenouiinau defedrfnlunsidoulnidindrdorldlsl

d1unsaasuusenluussvinseninauusen Contractor AULLEEA initComponents() louagy
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AzFossnlTuIInNmsen initComponents() tullosandmigwesazeululadswali
i toyalila
- FupsulunisannAuayrinNvesa

£
Y

s 2 v o v o o v Y 0 ! ' v A & A
TunauililunisaiaduasntifivesrvessiasuatudiusoUssaugdlngldiasodon
= ! s o (% ¥ a v
Fo91 911Mwwe3s (Java Parser) [16] lagagyinisanalassasisenansyiinannlagdinis

¢ ° v ¢ A . . . 2 & 2 o v &
wosarviin1saedeulandianalsainaAananyedn CompilationUnit :iludeuidndmsuiiu
Toyadilavitnisudasainingindy udraintuaziinatanidve TypeDeclaration luiiiudeya
onansnnelu Compilation Unit 891 Inedeutanfves TypeDelclaration agUsgnauluie
Touate Class hagynne method lupata Feluniserudeyartluasldnananve
BodyDeclaration tfieaudiuidu method Mavusluaaiaiy asiuieiliisiaunsaann

diunfesnsnAswsan initComponents() AINIWA 3.14

private wvoid initComponents () {

libSystem jLabell = new javax.swing.JLabel ():
borrowID jLabell = new javax.swing.JLabel () :
bookID jLabel3 = new javax.swing.JLabel ()
borrowID jTextFieldl = new javax.swing.JTextField():
bookID jTextField2 = new javax.swing.JTextField():
bookInfo jPanell = new javax.swing.JPanel () :
bookInfo jLabeld4 = new javax.swing.JLabel () :

isbn jLabel5 = new javax.swing.JLabel ():

title jLabel6 = new javax.swing.JLabel ():

title jTextField4 = new javax.swing.JTextField():
author jLabel7 = new javaxX.swing.JLabel (}

AN 3.14 saauatuvedUsen initComponent() ldarindiusoUszaugld

Walalwsen initComponents() 3 ntuaginnsanaALagninvesan lnglunis

[y o A I3 1 1 v = [ o @ 1 < 1 A &
afaAmefwevetensenauvasduseyUsraudld Falunisatndfwladudiunduy
p9AUTENBU (Component) fudunseu (Frame) vasszuu lngdruilussrussnauavann

! A& ¢ o 2 L va o d'
druiniudvinnisas1onludfnenIng 3.15

A 3.15 siaduatudrundussdvsenevdiuseyszaully
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1A 3.15 1unsatnmiiszyfsesdusznouiive JLabel deianandonloaiy
dudszneudesyiintonnu (Text) vummlnnadiusioszanuglilasazidondnuiiiuns
aadouiandlmifiseysnin new Fudadiudvhnisaietuedisdaludinfomfuiofuls
dmsuldlunsrummihivesd luduveamsadndiunseu (Frame) vosszuuazsimsanin
uazyimseudeyadeulansd TypeDeclaration wéwhmsmteanuanisiidududonana

Aa = ¢ o PP 1 U o 1 o =
NDUNAUUNAUAAANTYD JFrame aIdnNnA1I1 JFrame 88nUIRININN 3.16

javax.swing

Al 3.16 sasuatudmdunseudiunoUsyaugly

solUazidunisanianitinnveenn Junsuilazidunisanntaveainlsenaudliuse

Usza il wavBoeansay (Frame) vaswonduasiug 1w Yude Submit ludunauiazdu

o 1

ASULAIVIINITANAA1IN Submit sanufialdlunismuasuaudesiusely lagazidan

Tudeauanseiiszyfstoasdusznou dndudiuvetesiusznaurdindiutosn (Output)

11U TextField wagdiuatuauinig (Navigation Control) LU Button azafinan3anilA1in

1
=

setText F1zlAvov090IAUTENOUNTBULTRN setText seUNIElUNTBUAINING 3.17 &

spiililinthivesmiiuossdusenavdiuseyssaugld

PN v Y v 1 ! 1 A ! )
AN 3.17 Wamua‘uumumaﬂizmu;ﬂﬁﬂummamaﬂmumU@mmmq

nUuIrTMsatianinvesAludiudenseu (Frame) Wie3imtiveliinsoude
azls lnenusaniifiodn setTitle Avzviliildtoveinsou (Frame) drusiaUszaudldalasu

N1500NALUUNIAINING 3.18

sWwing.Wind 1ts . EXTT ON CLOSE) ;

N9 3.18 sviasuatudTeveInsaudusaUssa ULy
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dleatnuaznivesmlandifvzdesihnmsataauduiusvominaensenludy
wiaedu lngagvinisadaludiuimndunisnszinmgnisal (Action Event) Tudiuvesde
winn13ad (Event) a1ntuainteaniuds (Statement) aglupaiainnnisaiagyinlvnsiuia

wihvegeulaiunsey (Frame) Mswihnisanalutagdu fsnni 3.19

(java.awt.event.

A9 3.19 sanuatuduseysvaudlivesdumdeuiuninredus

lunsaindennuansiilaainnisuuavesarnmigiees UJava Parser) agld regular
. LY o A U d‘ ! dl' Y o £ d‘ o d‘
expression (Regex) Tun1snAvsadaas e s e lilamuas i ivesdid
A8 BadleldA1idesnisuaizinAmaiuluyinisiSeuiisuiunaynsudeyaive
wlaslicegsuuvuannaialuesduszneunuilornvedunilunadiunoUssauglai
sy X ! o 1 [

NUITedaZ 19U UA1I1 Jlabel aznanetdumiin Text wSe JTextField aznaneidu Text

Field Input Hudu
2. mMseenuuuluULuuLUUTIaa AL ABSUIELUUTIADY

¢ ¢ al ° ° o v w I3 13 ¢ & !
ﬂ'ﬁ@@ﬂLL‘UU%@WWLL?inuEﬂLLUULL‘U‘U“\]']?IEN"\]SW’]ﬂ']ﬁu’]lﬂ]’]‘ﬂ@%aLUUVLV\IaL@ﬂ‘UL@lILL@aN']u
B A A Al s @ o ° v I3 ¢ & =
LATBDNUBDUBDNTDIN ﬂ(ﬂ']i%L@llLL@a IUﬂqiﬁﬁq\iLLUUQW@@QI‘VIQQIUEULL‘UUIWE’IL@ﬂGUL@lILL@@ KIN

wegdliddanmd 3.20 Usingdegsununingainailetheendeyailuldiondiduues
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Manage Book

Client

xmi
fal

A7 3.20 fregveakunmeanaiuldionddunea

AINAIMNA 3.20 @A10150dNAAILALNUINVDIA LA Lagldianaungtsas (JDOM
Parser) Tun1sanuenanswalvinnisiaenituug (Node) M51909n1567081949U UML: Usecase
IungziidnewazUsean (Attribute) nelusazlnunvinlmsiaiuisainnisadiasmdu

AnwazUsEantuwiasliuALasitnNvasAlnandalnun

vV

Tudruununmiulmdwdinduiviinisussgndldnigluemidded Winsussgndld
IINUHUANAANLLTTY (State Machine) osanlassad1avesununinduladiuiindud
AUAGIEARIAILUSENEY ANLEITLSYR LU aRs evinnnsadisiuedesiiedoantd
gLdLea (StarUML) [9] Wiy Tag3snslumsadamilousuuuuiaesiindue iivsus
wiosssyaneslolninuunleadudeUssanugliildvinnisadedu suluidunsads
IzfeuUslsziAnanInasd (A box) findnsaaiuzinasslaiininfduneumuiues
(Container) i3undwureduladiudindy (WND Unit) wisnaesiivhushidussduszneu
drusiaUszarugly (Ul Component) Fansadaaruidu WND Unit azadalnunfiisenin
UML: CompositeState uazamuiiilu Ul Component agadnaniiiSenin UML:SimpleState

Fanmit 3.21
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UMLLOMpoS1iestdl

A 3.21 sasuaturewnun wIulnadudnduluguuuuendiouuealng

Inganunsainagudayawuudtaesneluvadlvdiendidunea Wuununineaian

v ° A A
wanstayavesiuunaesnulilulnddisiudsnn

Model XML Metadata
XMI
UML:UseCase
-name
UML:Model UML:StateMachine UML:CompositeState
UML:Actor
-name
iati UML:Transition
L UML:A t
UML:Package UML:Stereotype ssociation
-name -name
-name
UML:SimpleState
UML:Class UML:AssociationEnd prvw—
-name
UML:Attribute
-name
-owner

AT 3.22 WHUAINARIAREAINITNUAIYDITOLALUUTIADS

Tudrunsesnuuulugduvumedunedliaztinindoyaniudiuseussanugldils
fvundiulszneudesvesfosuieyanauazeiunnana delunsdvesiedunsgaasly
nsdsuusaztuneudlddadnvahadumasuwndeneulnuuduazadlddadnvahadu
aumdsuunusireulmuudiiionslunisatadifvasgudeyaiiioldvinnsmiuasun

fosusall
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4.2. Fayalun1sNIuEaUANNRBIUYRITEUUIANTTTRIHIA
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sruudInnIsvesayawvisilslugvingds 1neynussainvain1snausendwI TN
PIANNTENUTBIEARALATUTTUNTNYIUNTEWIEANARAINTUNT I L -AuUVTsd ok
14U3n1s IdeihnsadsusznudmsunismudeuaudesiuainnsudludiuseUszanu

Aldiielilaiudaisnsussandldngldegadnauuingy
1. WHUANEAAAYDITZUUINNTTT0IEYN

LHUA N ALAAIZLAR Tl ATUIIYRITEUULAR LY Beazdosdsinguludiuaiunuii

¥

mevududsszaugldielvgldauaiunsavinisideniveldaulasdeld laegidels

o

fvunUsziilunsmuasuvesusungARaIUS BBy U ussUsraudldife lfiud

foRanainannsesnuuy eszydudunilevesmsmuseunudesiuvasnisesnuuuls

Fsteluil

1) §AfelelifiTmapihnisesnuuuusun myaraessEUUIANTSTesaYAfI AN
fl4.1(n)

VA o

2) fRfethununmeaantasuniseenwuutvinisuilaiieivuauseiulunis
uaeU lnevin1saugaaanye Borrow Book MNTULUEALAATNTE Issue Book

i lUluusun g aLRaRIn i 4.1 (v)

VA o

3) Faveihununmeaaantisuniseenwuunyihnseiluiieivuauseaulunis

MUEDUlAYNISAULDAWBSNTD Librarian

) fidglahdudeuszauglinlasunisesnuuulaggiisrnaianing 4.7 uvh
nsmuaeuiusnunmgaaaiildvinnsiualseiauiion sniuaeumieng

ANSNIUFDUAINUADINUVDINITODNWUUNES 19U
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Library Management System Library Management System

Library Management System Library Management System
1
Book Transaction Book Transaction

Issue loan book

Borrow loan book

Return loan book

Return loan book

View loan book View loan book

i

Book Detail Book Detail

i Add book | i i Add book
Borrows Librarian Borrow:
Edit book detail Edit book detail

Authorization

Authorization

06

e

ununmgaLnaisanuuulaedideavigy (n) ununmganafiudluiesiasziiunismugey (1)
cs' = = Py v o = P
A 4.1 LUiEJULV]EIULLNUﬂ’]W%aLﬂﬁ (n) ‘I/lbLW\]’mIZGIL“UEJTU’]QJJ RSN UNTNY LA (1) PwAluiie

519Uz Ul U SUAOUVRLAAATTUUIANI VD IAYR
2. WHUNMARIEYBITEUUIANITVIDIAYN

a a g v a2 P & o & v = |
LLNUJ‘I’]W@@’IW\WLLﬁWﬂWlLiJ‘IA“UEJ&J“aVlLﬂUVL’m"IEJIu%‘UU gFeyndunvsdsngidusiu

s learsetnededeninuuanstoyavudiuseussaudlidely Ineidele

[

muualsznulunsmudeuvetkunmaaaseuisuiuduseUssaugldielmiui

Y a

JoRanaInnn1seantuy Feszyiuduislevesnismudeumiudesiuveansosnuuuls
Aamaluil

1) {FIRUlAMHLTEIYIYTIINITORNMUUMNUA INAIEUDITEUUTANITVBIALARI AN
il

20 4.1 (n)

Ve

a o ) d' [y o d' o @
2) ideiukunnaaailasunisesnuuutviniseiluiienvuadssiauluns
NIUADU LA8YININ1SAaUAAIENTD Librarian 31nHULANAAIE@NTD Fine 194l
LY Ly 6 a U % d'd' QI L4 o d‘
ANNFUNUSoALURLaTUNUAA1ETYD Book st WU UAINARIERININT

4.2 ()
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3) FRveduauameatantasunisesnwuunvihnsuiluiiodvuauszaulunis
Mmuaeu lagvinisaudnuaeUszdnnanavesnatd Book N8 isbnNo fan 1

4.2 (v)

v

4) Hvulmihdiudeuszanuglintasuniseenwuulneflieanyaaning 4.7 19
msvugeuiuwunnaaIanlaviinsiuaUssInuienIsSIUEeY faEngNIs

PIUADUAIUADINUTDINTODNLUUNAS19TU

Library Management System Class J Library Management System Class J

Book Item List

Book Item List

Borrower Loan Book Collection

Book Collection

Borrower

Loan

-borrowld - int ] -dueDate - string

~borrond - int
y i

~dueDate - string ~type - string -checkOutDate - string

-noBookBorrow - int +checkBookld()

-maxBookLimit - int

~checkOutDate - string
+checkBookid(

+viewBook() Book

Book

Loan Item
Loan Item -bookid - int
X rin Student “oa Ll
-qu
userName: condition:
i

Student -loanBookid - int
Librarian ity -nt

-nameStudent - strin
lastNameStudent - string

+checkBorrowlD()
+loanBook() Fine

+addBook()
+editBook()

+loanBook()

\ — ]

+returnBook()

wunmaanafisanuuulnegiderney (n) wiunmaanaiutludisairessiunisinudeu (v)
a ~ a av v v o a ‘:1'
ANA 4.2 LWUSBUgULKHUNINARIE (N) ‘I/lVLG]f\]’mQL“UEJ’J“ZﬂQJJ uazlHunINAaTE (1) Anluiie

a519UsznUluNISUADUTBIRANATEUUTAN TTDIALR
3. AOSUNLLAAAYRITEUUTANTTVIBIAYR

Mesunsgaeafudiuiiofussieasidenvesgainaliiuinveusaryaina anely
%’jumaumiﬁfmwuaaqamaslumuié’fsjﬁiémﬂamuﬂuﬁmmﬁLfluﬂﬁzﬁm (Subject) A1n3e
(Verb) druuivimifidunssy (Object) Falusia 3 dauazé]’aqﬂswﬂgaqﬁUszﬂauﬁu’wmmm
dusieuszauild Te3dulalRmnaprihnisesnuuufesusyanaveusaryaLna lne

a [

@?,{IJaﬁﬁ@ﬁ‘U’]EJQjﬁLﬂﬁ“UE)\‘iiSUU"U@ﬂﬁﬁﬁ@ﬂﬁl}@gﬂ@@ﬂLL‘U‘UG]’]ELILLNUﬂWW%ﬁLﬂﬁIUﬂWWﬁ 4.1

e

WHUNNEALAE 518aD8ARIn15197 4.1



- WRUNNEELAR Borrow loan book

M15741 4.1 Aefuregalaa Borrow loan book 18458 UUIANTHBIELN
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Use Case Borrow loan book
Name
Primary Actor | Borrower
Stakeholder
Relation Association Borrower
Include
Extend
Normal Flow
User Action System Action
No. | Subject | Verb Object No | Subject | Verb Object
1 Borrower | click Book
Transaction
Menu Bar
2 Borrower | choose | Borrow loan
book Menu
3 System display Borrow loan
book Frame
4 Borrower | click Check BookID
Button
5 System validate | Book ID data
6 System display Book ID in Text
Field Input
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M15747 4.1 AefurgaLaa Borrow loan book 18458 UUINNSREYA (D)

Use Case Name Borrow loan book

Primary Actor Borrower

Stakeholder

Relation Association Borrower
Include
Extend

Normal Flow

User Action System Action

No. | Subject Verb Object No | Subject | Verb Object

7 System display | ISBN, Title,
Author, Edition
Text Field.

Input

8 System | display | year Combo

boxes

9 Borrower type Check out date
Formatted Text

Field Input
10 Borrower type Due date Text
Field Input
11 Borrower choose | Quantity sliders
12 Borrower click Add Book Item

Button
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139

Use Case Borrow loan book
Name
Primary Actor | Borrower
Stakeholder
Relation Association Borrower
Include
Extend
Normal Flow
User Action System Action
No. | Subject | Verb Object No | Subject | Verb Object
13 System | display | Book ID,
Title,
Condition, Due
date datain
Table
14 Borrower | choose | Approved by
borrower radio box.
15 Borrower | click Submit Button
Alternative Flow
No. | Subject | Verb Object No | Subject | Verb Object
11a | Borrower | choose | Condition List
11b | Borrower | click Critical Damage
Checkbox
15a | Borrower | click Submit Cancel
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M15741 4.2 AeSuregalAa Retumn loan book YB3s¥UUIANTTABIEAYA

Use Case Return loan book
Name
Primary Actor | Borrower
Stakeholder
Relation Association Borrower
Include
Extend
Normal Flow
User Action System Action

No. | Subject | Verb Object No | Subject | Verb Object
1 Borrower | click Book

Transaction

Menu Bar
2 Borrower | choose Borrow loan

book Menu

3 System display Return loan book
Frame

a4 Borrower | type Book ID Text

Field Input
5 Borrower | click Check ID

Button

6 System display Data on Table

7 Borrower | click Data on Table
8 Borrower | click Return Button
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Use Case Return loan book
Name
Primary Actor | Borrower
Stakeholder
Relation Association Borrower

Include

Extend

Alternative Flow

No. | Subject | Verb Object No | Subject | Verb Object

8a

Librarian

click Cancel Button
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Use Case Name View loan book
Primary Actor Borrower
Stakeholder
Relation Association Borrower
Include
Extend
Normal Flow
User Action System Action
No. Subject Verb Object No Subject Verb Object
1 Borrower click Book
Transaction
Menu Bar
2 Borrower choose View loan
book Menu
3 System display View loan
book
Frame
a4 Borrower | type Title Text
Field Input
5 Borrower click Search
Button
6 System display Data Table
7 Borrower click Back Button
8 System return Home
Menu
Frame
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Use Case Name Add book
Primary Actor Librarian
Stakeholder
Relation Association Librarian
Include
Extend
Normal Flow
User Action System Action

No. Subject Verb Object No Subject Verb Object
1 Librarian click BookDetail

Menu Bar
2 Librarian choose Add Book

Menu

3 System display Add Book
Frame

4 Librarian type Book ID Text

Field Input
5 Librarian type ISBN Text

Field Input
6 Librarian type Title Text

Field Input
7 Librarian type Author Text

Field Input
8 Librarian type Edition Field

Input
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Use Case Name Add book
Primary Actor Librarian
Stakeholder
Relation Association Librarian

Include

Extend

Normal Flow
User Action System Action
No. Subject Verb Object No Subject Verb Object
9 Librarian choose Year Combo
Box
10 Librarian click Add Button
11 System create Book data
Alternative Flow

No. | Subject | Verb Object No | Subject | Verb Object

10a

Librarian

click Cancel Button
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Use Case Name Edit book detail
Primary Actor Librarian
Stakeholder
Relation Association Librarian
Include
Extend
Normal Flow
User Action System Action
No. Subject Verb Object No Subject Verb Object
1 Librarian click BookDetail
Menu Bar
2 Librarian choose Edit Book
Detail Menu
3 System display Edit Book
Detail
Frame
a4 Librarian type Book ID Text
Field Input
5 System display ISBN, Title,
Author,
Edition,
Year Text
Field Input
6 Librarian click Submit
Button
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Use Case Name Edit book detail
Primary Actor Librarian
Stakeholder
Relation Association Librarian

Include

Extend

Alternative Flow

No. | Subject | Verb Object No | Subject | Verb Object
6a Librarian | click Cancel Button
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Use Case Name Login
Primary Actor Borrower
Stakeholder
Relation Association
Include
Extend
Normal Flow
User Action System Action

No. Subject | Verb Object No Subject Verb Object
1 Borrower | click Authorization

Menu Bar
2 Borrower | choose Login Menu

3 System display Login
Frame

4 Borrower | type Username

Text Field

Input
5 Borrower | type Password

Text Field

Input
6 Borrower | click Login Button

Alternative Flow

No. Subject | Verb Object No Subject Verb Object
6a Borrower | click Cancel Button
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AIduidenAeiulbgaaa Add book Neanuuulaeiledvigu1vininIswi by
JevihniswnbuAiesuiegana Add book lagiudeutialannasain Librarian
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Use-Case-Mamed | Add booka Use-Case-Namen | Add booko [
Primary-Actora Horarara Frimary-Actora Librarianm e
Staksholdero o
Stakeholdera o s
Relationo Associationo Librarian
Relationa Associationa Adming 0
Includao a
Includen o :
Extendo a
o
5 v Extend! s} s
User-Actiona System-ActionD Hormmal-Flowa d
Mo.m | Subjecto | Verbo Objecto Noo Subjecto | Verba Objecto User-Actiond Systam-ActionD i
1o Librarian | clicks BookDetzil |z o o o Moo | Subjectn | Verbo Objectn Moo Subjecto | Verbo Objectn |t
Menu-Bard . . J
bia] Librarizra | clicka BookDetzld | o o o o c
o Ubrarizrd | choose-o | Add-Back: o o o o
Mienu-Bard
enusl
N - y o Librariards | chooze.o | Add-Book: o o o o 0
o o o o &= Systernz | displaym | Add Back
framen Menuz
o Lbrariang | typen BookD-Text: | o o o o o o o o o Systen | displaym | AddBack e
Field-Inputa Framed
= | bbrrsra | tpen | EENTEC oo @ @ = @ |Ubmriara |tpen | BockDTed o |o a o ;
Figld- Input
e npd Field- Inputa
o Librariard | typel Title- Test- o o o o
_ ksl Librariard | typed SEH-Text- | o o o o c
Figld- Input
Figld- Inputa
o Librariard | typel AuthorTet | o o o o
Field Inputs 0 Librariard | typed Name-Book: | o o o o ;
— Text-Field-
=] Librariara | typed Edition-Field | o o o o
noutg nputd

Aasuneeainafioanuuulaeidedyey (n)

masueganaiiuiluiiaadrsUssnunsmiugay (v)

a = a o a Ay v v o o a A
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4. AOSUILAINAYRITEUUIANITVREYR
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anwagUsyininetesivauieyseauylivadudiunsuninteyanaznisiieandoya
- fedureAana Borrower

M1399 4.7 ANBTUIEAATE Borrower YB95¥UUIANTTVDIAYA

Type Description

Class Name Borrower

Responsibilitie | viewBook

S

Librarian

Collaborator Student

Book item List

CRC Attribute Ul Design Attribute

Entity Data | Entity Label Ul Format Ul Range Ul
Name Type Size Attribute Attribute Attribute

borrowerld Int - - - -

Attribute type Strlng
noBook Int
Borrow

maxBookLit | int

mit

Association | Book Item List

Relation Librarian

Student
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Type Description
Class Name Librarian
addBook
Responsibilities
editBook
Borrower
Collaborator
Book
CRC Attribute Ul Design Attribute
Data | Entity | Label Ul | Format Ul | Range Ul
Entity Name
Type | Size Attribute | Attribute | Attribute
Attribute userNamelibra string | - Username 8
passwordLibra string Password 8
nameLibrarian string
lasNamelLibrarian | String
Association Borrower
Relation
Book
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M13199 4.9 ABTUIEAATE Student YBITEUUIANTTVIDIALR

Type Description
Class Name Student
checkBorrow
Responsibilities loanBook
returnBook
Borrower
Collaborator Loan
Loan Item
CRC Attribute Ul Design Attribute
Data Entity | Label Ul | Format Ul | Range Ul
Entity Name
Type Size Attribute | Attribute | Attribute
username string Username
Student
Attribute
Password string Password
Student
nameStudent | string
lastNameStu | string
dent
Borrower
Relation Association Loan

Loan Item
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- ABdUNYAANE Loan

M1379% 4.10 ANB5UIEAATE Loan Y8esEUUTANISTREY

Type Description
Class Name Loan
Responsibilities checkBookid
Student
Collaborator
Loan Item
CRC Attribute Ul Design Attribute
Data Entity | Label Ul | Format Ul | Range Ul
Attribute Entity Name
Type Size Attribute | Attribute | Attribute
dueDate string Due Date - -
checkOutDat | string Check out | DD/MM/YY | -
e date YY
Student
Relation Association
Loan ltem
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- ABBUNYAANE Loan Item

M1319% 4.11 A1eSuneAana Loan Item Y8958 UUIANITVBIEYN

Type Description
Class Name Loan Item
Responsibilities
Loan
Collaborator Book
Student
CRC Attribute Ul Design Attribute
Entity Data Entity Label Ul | Format Ul | Range Ul
Name Type Size Attribute | Attribute | Attribute
Attribute
loanBookld | Int - - - -
quantity int - Quantity - 5
condition string - Condition | - -
Book
Relation Association | Loan
Student
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Type

Description

Class Name

Book

Responsibilities

Book Collection

Book Item List

Collaborator
Loan Item
Librarian
CRC Attribute Ul Design Attribute
Entity Data Entity Label Ul | Format Ul | Range Ul
Name Type Size Attribute | Attribute | Attribute
bookld int Book ID
Attribute isbnNo string ISBN
title string Title
author string Author
edition string Edition
year string Year
Book Collection
Book Item List
Relation Association

Loan ltem

Librarian
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4.4 ()

3) fdevihnmsunludeSuieaata Book Insaudnuuzysyd1e Year oandanim
4.4 (V)

4) Adelehdusdeussaugldnlasunisesnwuulaegiernafnini 4.7 1
nsmudeUiuAesuIEAaNETleinSIIMUAUTERULENITNIUGRY faBng
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Typed Description Typed Description
Class-Mameo Booka Class-Namen Booka
Responsibilitieso | o Responsibilitiesa | o
Book-Collectionz Book-Collectionz
Book-ltem-Listo -
<! : oan-lternm Coll o sookiiemlimn
T Loar-lterna
Librariara
Librarianz
CRC-Attributen Ul-Design-Attributeo
CRC-Attibuten UI-Design-Attributen
Entity- Data- Entity- Label-Ul- | Format-Ul-| Range-Ul
Mameo | Typen| Sizen | Attributen| Attributen| Attributen| Entity- B || i || Uelhes | bl R
Hameo Typeno Sizen | Attributen Attributen| Attributen]
boglkldo into o BookDO | O o
bogkido nto o BockiDo | O o
Attributen izhnhon stingn |3 SEND o o Attributen
- - isbnlen stringm [ o SEHD o o p—
titled stringn (o Titled o o A
authord stringg @ Authora | o o e singa | o Tite 2 ° ol
editiord stringg @ Ediiona | O a suthern stingd | 2 Authom | 0 2
o e Veam o o aditiond stingd o Version | O o
Sook-Collectionz Book Collectionz
Book-ltem-Listo Bookltem-List
Relationa Association| lationa Associationa|
Loan-ltern Loan-ltemz
Librariara Librariard
fasursaanafissnuuulnefiuangy () AasungnanaiiuiluiioairaUszifunismusey (v)
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WounguldIuazfodIu1saNINERUAIINABIAUAIUTORANAIAAINATILA FIWHUAIN

Almdwiinduresszuuiansesayaduianmi 4.5

cick View loan book Menu Item

clck Return logn book Menu Item

<<Frame>> J/

Borrow loan book e <<Frame>>
Return loan book

Home Menu

<<Menu Bar>>
Menu Bar

<<Menu Bar Unit>> <<Menu Bar Unit>>
Book Transaction BookDetail

<<Menu Bar Unit>>
Authorization

<<Menu Item>> <<Menu Item>> el
Borrow loan book| Add book Logn

<<Panel>> <<Panel>>
Book Infomation Check Info

<<Text>> | (< Text Field Input>> <<Text>> | (¢ cFomatted Text Field Input>>.
ISBN Check out date| Check out date

1 Button

I <<Frame>>
View Book

<<Panel>> <<Panel>> Authorization
Book Transaction BookDetai

<<Panel>>

Fiter
= <<Check Boxes>> <<Check Boxes>>

<<Button>>
k

1d book Button

<<Frame>>
Edit Book Detail

lick Edit Text>> | [ <<Text Field Input>>|
BookID

<<Panel>>
Book Infomtion

clck Add Bt

ik CanceT Bitton

<<Button>>
Submit

clck Cancel Button
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AadeidenurunimIuladdiudinduludiunisfiuntsdas (Return loan book)

sonuuulaeiliedvguvhnsuiluieliiaUszwulunismugeustanini 4.6 (n)

AIdginmsuiluusuninduladduiinduludiunisAunidsde (Return loan book)
lngvinisaundesuaunmiulaidiudindu (WND Box) seyameslalnd Table To

Book ID §anndi 4.6 (1)

AI3evin1sunlusnun Il A dinduludiunisiunisde (Return loan book)
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27n%8 Book ID 11 Book Name a1 4.6 ()
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< <Frame >
Return loan book

<<Frame> >
Return loan book

<<Textx
Book ID

> < <Text Field Input>
Book ID

j [«Butmma

ChedkID

)

<<Text>
Book ID

) (

<Text Field Input>> <
Book ID

<Button=>
CheckID

<<Table>
Book ID

»| [=<Table>= <<Table>> <<Table=>
Title Condition Due date

)

<<Tablex>» <<Table>> <<Tablex»=>
Book Name Condition Due date
<<Buttonz> <<Button >
Return Cancel

< <Button>> < <Button>>
Return Cancel
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- E’iauﬁiaﬂizmwﬂ%}uﬂmﬂ&ﬁ‘ﬁm’lu Borrow loan book

2 Borrow loan book = = ]

Book Transaction BookDetail Authorizaiton

Legin by Borrower [] Librarian

Book
Borrow loan book Management
System
Book ID Check BookID
Book Information Checkout Info
ISBM Chedk out date
Title Due date
Author Quantity quantity
Edition Condition 1.Damage Cover
2.Damage Spine "
Critical Damage
‘ear 2016 W 3.Highlighting U
Add Book Item Remove Book Item
Book ID Title Condition Due date Approved by
(") Borrower
() Librarian
Submit Cancel

A9 4.7 drusieuszanugluansilenduau Borrow loan book
- ﬁ’awiaﬂi%a’mﬁﬂ“fﬁl,amﬁqﬁ%’umu Return loan book

(&) Return loan book - O

Book Transaction BookDetail Authorization

Login by B er [ ] Librarian

Return loan book

Book ID Check ID

Book ID Title Condition Due date

Return Cancel

AN 4.8 drusioUsranuglduansilanduau Return loan book
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dausieusvaudlduansileiduanu View loan book

(] View Book = B

Book Transaction BookDetail Authorization

View Book
Title Search
Filter D ISBMN
[ Author
ISBN Title Author Edition
Back

A9 4.9 drusauszanugltuansilenduau View loan book
dausieusvanuglduansilenduiiu Add book

(] Add book = B

Book Transaction BookDetail Authornization

Login by []Borrowert  [+] Librarian
Add book

Book ID
ISEN
Title
Author
Edition

Year W16 v

Add Cancel

A9 4.10 drusauszanulduansilenduanuy Add book
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dusieusvanuglduansileiduanu Edit book detail

(2] Edit Book Detail = B
Loginby [ B ert Librarian
Edit Book Detail
Book ID Search

Book Information

ISBMN

Title
Author
Edition

Year

Submit Cancel

Al 4.1 dauseuszanuglduansilaifuau Edit book detail

dausieusvaugliuansilenduanu Login

(&l Login - =
Login
Username ||
Password
Login Cancel

A9 4.12 dausieuszanuglduanailendunu Login



161

- diuseuszanuglduwanaflaituary Home Menu

(] Home Menu - b

Book Transaction BookDetail Authorization

Login by Eo i [ Librarian

Home Menu

Book Transaction

Borrow loan book
Return loan book

View loan book

Authorization BookDetail
Add book
Login
Edit book detail

AN 4.13 dusiedszarugliuansileiduiuy Home Menu

drusieusvauglinuansilendu Home Menu Tunmsidendiumuauiimiaiielien

Lufantheediuseysyaiudlivtnedu 2943397150 nkuUmULRLAMIULAIE LI TN

Y

lpasnslinounih Fadenldlannuauiuy (Menu Bars)
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(£] Home Menu = =
Book Transaction | BookDetail Authonization

Borrow loan book Home Menu

Return loan book

View loan book
w00k Transaction

Borrow loan book
Return loan book
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Login
Edit book detail
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View

<<interface>>
Ul Java Source

| <<interface>>

<<interface>> <<interface>> Incosistencie Result
index 1 Model Description

<<interface>>
UML XML |_ J

Controller
Extract token

extractUISource

extractUseCaseXML |

| | JDOM parser

DisplayResult

verifyConsistencies

extractClassXML

JAVA Parser extractDescription

Model

project

classRelation relationUC ucDescription result

classDescription

usecase

class

relationActor

attribute operation

uiComponent uiContainer

actor
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UATLDYARIL

5.3.1. anwanasulunisiauiasaslionuansanls

4{‘ a o’a{' Y] a g.J/ 6 Y 1 éj
LATDIADL MM BSNIT I UNITNRIUNSEUUAISHAIUUTEN D UTURAIs D LU T
- whensUszanana (CPU) iigdumanasle 3 annusa 2.13 Anzidsnd
(Intel® Core™ i3 CPU 2.13 GH2)

- ANEANNIIET0e (Memory) aunn 8 Ainglud (Ram 8 GB)

- uduiiniuuida (Hardisk) A2139 320 Anglus (Hardisk 320 GB)
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- ipseslipadiuuudnaseniseenwuUanIseuLea (StarUML)I]

- Wsunsudmauauiestu 4.4.2 (Eclipse Luna Version 4.4.2)

- Wswnsuunsuindudiiesdu 8.0.2 (NetBeans IDE Version 8.0.2)
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<«<Fane>>
<«<Fame>> <cframe>>
i UMDVCS CrateNewPoject

<cccenan»>>

<clen>>
New

m;;mmne& . <<TbPane>>
“fiaton

T a— <t i)
e <<Frame>> <<Frane>>
CRC Card Add Attrbute:
<Totarea ) <Totare )
Cass D 9

o[ <dereini ]

<<Frame>>
Use Cse Decition (

<<Pare>>
UldesipAtrte | 47

<<auton>>
A&
<dTer>> <<aiton>>
ul <citton>>) [ <<Button>>
<<Paneb>
CRC Card

<<Bufton>> s
Yoo e Crd | U Desin el oty Vefon st S
Retionhip

<<Paneb>>
Verfcaton Desn Noce an s IntefceDesin

<<Paneb>>
Use Case Descrtion <<Paneb>
CRC Atrbute

CickAddjiton <<hneb>
Reatinsip <<Paneb>>

<«<Frame»>
ConsitncyVefcaton Resut

RC Card
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(E3] Use Case Description - 0

Use Case Description

Use Case Name : ‘lﬂllhy(‘aﬂl_M:ermm |v|
Primary Actor : ‘UMLActor‘:i? : Client | = |
Stakeholders : I |
Assodiation : \ \V\
Indude : |uMLUseCase.39: Login [~]
Relationship :
Extend : ‘ [~]
Generalizaiton : | | [=]
Normal Flow %
XIEED
User Action System Action
Librarian | click | [BookDetail] <Menu Bar Unit| System | display | [Add Book]<Frame>
Librarian | choose | [Add Book] <Menu ltem>
Librarian | type | [BookID] <Text Field Input>
Librarian | type | [ISBN] <Text Field Input>
Librarian | type | [Name Book] <Text Field Inpy

Alternative Flow m = @

User Action System Action

test | test2 | test2 test2 | testd | testd

Save Description

AN 5.6 nihaediudeysraullvesduidimeiuivyaiaa

Tumsifinduneunisnseivsdiunsnssidlduagssuuagiidu add Auanslensau
sUATRMINgUIN WevnisnalienizuanviinaensiiinveyadiuesAuNviniving

Juusesnu (Subject) fMn3en (Verb) wazdunuiivudiifunssy (Object) fannd 5.7

& Add Normal Flow =]
Add Normal Flow
Use Case : v
Action Type : () User Action () System Action
Subject :
Verb :
Object :
O Cancel
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UDMV.CS - E

File Admin

User Interface Cq uco | uco
Use C; Dia ’/m:;sDim_]mn’/Windws igation Diagram ‘

| Insert UCD ‘

| Insert CRC ‘ ‘ Browse CRC |

tﬂl L4 1 1 ¥ v o ¥
i 5.8 nihvediudeysyauylduanateyaiindi
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- o |

Result of Verification|

[ Use Case WHD-UI | ClassWND-UI | WHDUI | Model WND-UI |

code description
UC-WHND-UI-01 Use Case Package Autentication appeari...|=
UC-WHND-UI-01 Use Case Package Manage Book appear...|=
UC-WHND-UI-01 Use Case Package Autentication appeari_ [ |
UC-WND-UI-01 Use Case Package Manage Book appear..
UC-WND-UI-01 Use Case Package Autentication appeari..
UC-WHND-UI-01 Use Case Package Manage Book appear...
UC-WHND-UI-01 Use Case Package Autentication appeari
UC-WND-UI-01 Use Case Package Manage Book appear...
UC-WND-UI-01 Use Case Package Autentication appeari..
UC-WHND-UI-01 Use Case Package Manage Book appear...
UC-WHND-UI-01 Use Case Package Autentication appeari
UC-WND-UI-01 Use Case Package Manage Book appear.
UC-WND-UI-02 Use Case Name Login appear in WND U...
UC-WHND-UI-02 Use Case Name Borrow Book appearin ..
LLCWNOL 102 llse Case Mame Edit Bank annearin Wik 1>

——
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dusieuszanugly

CL-WND-UI-05 | ¥panuauzUseinmandwastauiinAnasuigaatannuuainedeanuely
Uszd1 Fausngduiionass (Box) wlindearuuesunun1niulaidiul

nduusliusnguliedeninu (Text) vudsousyaudly

CL-WND-U-06 | BednuzUszinnaauaziouiinmesuigamanivuatedednuuey
Used Jausngdutionded (Box) vfiagun nvesuwsunimiulaidiudn

Fuuslivsngilugunm (image) vudiusoUszaugly

CL-WND-UI-07 | ¥ednuwaizUssinnananasiauiinaiasuieaaiaiiiuaiietednune
Uszan Geusngilutionass (Box) sllannsnavesunun1wiuladiin

Fuusilivsnglumnsns (Table) vudiuseUsvaugly

CL-WND-UI-08 | Au@UNUSHUUWDA L0 TUSENINAaN@n uAan@NyneaIusIunu
% o d‘ Qdd‘ o > o 1 1
ANWULUTLANPRIFLALTDLAUN AN N UAANBUSUTZINFIUNDUTEEU
sfeslsngludnvasUsedidiureUszauvesnataiiviinusiuiu
d! I~ d' 1 a o £ 1 1 [~4 1y 9} 4
FIUIINHYLUUTDNADIYUANITUIDDNVDYA LLmiuUs'mguJummamwuﬁ

YavyafiLanImenaaIniIsiieenteya (Output) vudusieUsyay

i
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4) ANUAURUSTENINIABSUIEAATE WHUNINIUIARAINTUNUAIURBUSTE U

i

M13°99 V.4 1N STRRANAIAYBIAMANYEANMUABITUTENINEdIUUTENBUL BB AR Y

AaNa wiunmladdinduivausieyusvaugly

98 sgazidundaranain

CRC-WND-UI- | thetednuazdszdrduselszagldvasdesursnaanusing.du

01 Fonaoswintnddeyavesununwiuladudinduudliusngdu
naeid1 (Input Box) uudusayszaugly

CRC-WND-UI- | thetednuauzdszdrdruselszaugldvesdesursnaanusingdu

02 Fonasviahimidenvosurunndulmduinduusbivsngdunass
fiden (Selection Box) uudiusaUszanugly

CRC-WND-UI- | thetesnuarUszindiuseyszanudlivesiesuienaanisngdu
=~ 1 a v a ¢ a v m o <

03 Yonaeavlindeniuvesnuniniuladdudinduudlivsnngdu
Tomu (Text) vudusiaUsvaugly

CRC-WND-UI- | thetesnuaizUszindiuseuszanudlivesieiuienaanusngdu

04 Fondewiianisideyavesununiniulamdiuiinduuslivsngdu
M54 (Table) vudiusaUszaugly

CRC-WND-UI- | thetednuazdszdrduselszamgldvesdeoiursnaanusingdu

05 Fondewiagunmvesununindulamdiwdinduuwslivsnngdusunmn
(Image) vugusipUsTaugly

CRC-WND-UI- | sUnuuvesanuazUsedndusiausyaiugly (Format Ul Attribute) 04
o a - & i a v o w D o v

06 AesupaanuIng dutendesiiawateyainiuuuteninunld
JagunvuvearunIulasdiinduudlisnguuundeyatiig
wuudeanuilddaguuuuuudiusieyszaugly

CRC-WND-UI- | dnwauzdszdnaana (Attribute) Nimun1veulunfidevesdnyne

07 Usgindusieuszanudld Nusingiluveunvesnaessiinindideya

wiliusingmisivunilureusfidenaesinddeyadiuselszanu
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5 ANNduRuEIERIEuA Il A duiudiudeUssanugly

M1599 0.5 T1ENSTRHANAIAYBIAMSNYTAUR BT UTENI U SENOUL DELMUN IR

winduivduseyszaugly

S

S18ALLDYAVDRANAN

WND-UI-01

Pedoanedlolnd (Stereotype Label) vasnigurunwiuladiin
Fu (WND Unit) szyawnoslolndnsou (Frame) uwilivsingiduile

N30 (Frame) vudusioUszaugld

WND-UI-02

thedoawmaslolnl (Stereotype Label) vasihsununmiulaidiudin
Fu (WND Unit) szyawneilelndldneu (Dialog) uiliiusngiduie

n38u (Frame) vudusaUsyauyly

WND-UI-03

thedoawmaslolnl (Stereotype Label) vasthsununmiulaidiuiin
Fu (WND Unit) szyawnoslolnduns (Panel) uilsivsing dudeuns

(Panel) vudusiaUsyaugly

WND-UI-04

theToaneslelnd (Stereotype Label) ¥osnans (A Box) 52y

adUsznevduseUszanudldusdliusinglulieasduszneudius

Uszanug 1% (GUI Component) uudusiauszanugld

WND-UI-05

FoNIIWTTY (Transition Name) ¥8IAUFUNUSNIWTTY (Transition)
wiliusnguuduuszneudesussinmuy (Menus) vasdiuse

Uszaugld

WND-UI-06

YaNuTTU (Transition Name) 999ANUELNUSNIIUTTU (Transition)
wiliusinguludusznevgesdssinvdy (Button) vasdiusie

Uszanugly
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A5 ¥.5 Tgn1sTeRANaIAveIRMEnYEANNRBITUsETINTEINUsENB g BN IR

winduivdseyszaugly (ve)

Sd S18ALLDYAVBRANAN
WND-UI-07 YaNTIUTTU (Transition Name) U89ANUEUNUSNIUTTU (Transition)
wiliusingludiuuszneugesussinnunuiigunin (Image Map) 989
dusiaUsvanugly
WND-UI-08 ANMUFUNUSNIUTTY (Transition) USLLANMNaReIbanIn1slasy

an1uraINnaes (Box) suniwiiauaumygesludmuisusmunin
WdAindu (WND Unit) Yanennswiinnsau (Frame) wilaiusing

< v v v 1 ] 1 v
uanuduiusaanaivudiusnoussanugly

6) ANUFUNUTTLAINIBUUINABUTININTY WUUINADUTIATIFS1ILALLRUNIN

a 4 a LY ! ! £
ulandndinduivdiudeussanugly

MINT 2. 6 T1YNMTVBRANAIAVBIAMAN BUEAIUABIIUTENINEILUTENBULRLLUUTIADS

Wailandu wuudnaeudalaseaing ununmladdinduivdiuseussaugly

e FeazREAtaHANAIN
MD-WND-UI-01 | ¥puadnaninasiazioninaingn venaaazaiasuiunaianusing
Junaewiadomuvesurunwiulamdinidnduualisingdu
Tomu (Text) vudusiaUsyaugly
MD-WND-UI02 | Favesuorimasiaziiineites Joaarauasaesuteaaanusingdu

naewiladoruvesnunwIulmdulintuualivsngdudeniny
(Text) vudusoUszaugly
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- . wuvBuRarRanlIINgATEY (Frame) #ifawaavana
AuANYuzYaIRai T i . "
, v ; wraffle Borrow book #uadudionludmsey (Frame)
w lummdsmwiinkng dird P -
. [tenmaafonl€ide Bl Payment Aooluwan

anuztesdieadlihl®e uA * T o
. ; uwrus IR gy (WND Unit) uRdTurens=a1u
AruABrTERusartanuzthatin ) . .
dlalivingnriiadudsnlgmannniay Bomow
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Book Winsav Bill Payment
1.2) arutaudiramsinsilogic) wWio 1) arutandivainridonldaivvaaiaiuin
darimiun (Temporal) Arauazwrua s Tulafwdmteivdiudedszan
v lurrmdsnmniiningnts | @14 v Snwunlszdmaarana (Arrbute) fweus
Antuanendreari=yi Fuvveadnwuzyi=d (Fomat of Attribute) 984
wadmivesd s A a=lAuTn Aefuinpanadiuililunininauedayadude

HAANIZWIIRAWAS B uasAwls | disamugliuazndad (Box) seasntwiulainnd
C (A =B - O whillnrrwdoans | ladwussluuuseaerdauminiuurdonswils
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A arithaaindiaw A (DDMMAYTY wAdIuRBdTratudldseydiy
TRraRE WALl B (MM/DDAYYYY)
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- e 0 W = '
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. [ . W W ' .
2 n:ﬂu‘unuuq'uaqmt.t.ﬂu'uaﬂ:nqu:m'nu!.unmauaq
w - © [l ' Yo
Innamuazuruniulmwinduiusunedizaugly vy
L M . w " a_ &
wunveys (Data Type) veea nwmsUrsdrraaiesUIEREts
. . - v ' .
[CRC Attribute) d1ﬂngﬂun1a:&s1ﬂqnaaq [Box) v B U
- W w . - 1 w a ¥
1u1n:tu1lnfu1ﬁi:qtﬁu Nt WATLAY SR T BN ASTTOLAL Y
. 1 ' LR = ¥
(Input Box) vuszunats :~:111..¢|“.':n5"1. uariu floas Humu
. [ w a & w - ¢
) moadinusmeasttsnu s ina v L s A waUlATLg
1 oY il - & &
Ln':"ur’.'umt.nu-l.wmu:a.ﬂ viu suansuAtwau gy
. & -
rud e W unIay [Frame) #9a View Book unlin) TN
H 4 = e
vunzey [Frame:-'uaqf.'l'.una!.::sfﬂt.g-:ﬁﬂ'ua View Book
¥
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4} manusaunes waqnwmu-uaq:nsj::mﬁquuumaam;h
[ . - w - ©
Hardy woudrsesdilmsatmesurnmiulniudindudy
' » - i . =
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i B . . W =
LEmLMEINAD [Primary Actor) 1e4M185Un vyaad Taved
.| - '
urunMrA dua=r1osutema1d (Class Mame) Sanaes (Box)
- ¢ m - -
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. ' " . o« B ¥ &
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2. UETRTEE A UG IEL U ABN 1 TER LU

wrusilElunsaTangisnauitosuudaend il neuinusunnnasg (Use Case
Diagram) Aafurisgawra (Use Case Description) uazuuuiasadilarsafialsenauiTmun s maana (Class
Diagram) wazA1etuiona1a (Class Responsibilities and Collaboration card: CRE Card) wan il'lﬂfl'lh‘l‘ﬂ..".lf!l
flaturuawihila i gy Windows Navigation Diagrarm) u1Uszondldfufudmiuniieenuuy
Trsasnlsza Mol sednsmbzauthisngneweviius Tandnalsznouildl
ArsaiangIzaaiavinwdalla System Analysis and Design with UML Version 4.0 Haurazuvvdanad

dnnlz=neutenimslu
(1 WHATREELAR (Use Case Diagram)

wrun AR Reusuamuassiaunind e szuy waerrndimuiea s

flrfasfrsuy fdnusznevaammd 2

J . -
nTAN 2 i‘l‘.'t.ﬂu"'.uuuur.nau.nhn'rn_a-ﬁ‘lmﬁﬁunﬂi‘h'nng'l't.n"m'.uﬂm.

Ayl s Tmazdon
UmAA (A use case) EE T T U VT G TR T P R TR T T
werLsEs (An actar) frzt e ssuusaandiinde: Ma%

Ui=Temianasw

WERIRTZUL L R P TG T TR R T

Fystom By {(Systern Boundary)

. AT LU LER T LETULERAR T T LWL T W LB AR S A LaLFE

ociation——— =

{An association relationship)

— — — sthdmde- — — }

ATHENELUUEURDR
{An include relationship)

ATIHANNUERWIN TIN TN T A UAYMAR (Base
Use Case) Hnuansuiflaiduiusawnatonls
(Used Use Case) #iflmadadlunisdonldau
TeRuiwiinmiu

— = — commpndie — — &

ATud i dsdtug
{An extend relationship)

AT TR e e (Base

Use Case) Wilumginsnmmadaneniod
P = i E

whuiuyana Al

AT uRLTIIe FEla
{A generalization relationship

ATz W T anauRadan LRt
nEAmrin Wi eRT R TR
wrarTlun T umER AR
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[2) WHUATRASTA

wnunmAaiafa suvhasadelisiuesnaseuesnrdmuderieaaibeizetaed

Tilwzzvy TaritneadusivndiEySaudndaululao fEnsne sdnhwirundogaes

o s o & a o ' w
svnualowpriuiunmmmed vl efatuilraaiuEnnodnula Tneflaudizneutoeis

mIHA 3

Fl i v
mTm 3 n"'.LLla:llennmu.r.'unnM'n'Y.f.l.-'rn’\*:'\g_.u'nm'n;dlnl

Anyenwal fa TwAzLEuR
AETA (A class) Tnd e szummeru aoud weleos
Clazstiame Hzzudubuipufusiugndaya
B
“Drzarwtionl]

Attribute name /

Anwiuzlizdn (An attribute)

Thmoruaifatrndanmwla

a1y
derived attribute
Mname
Tawlars$u (An operation) Tiniuawan =l friduihlena
An Operaticn BrluARE
ATt Tindneam nauisswiweena Tad
—Association—— (An assocation relationship) RATARILEY
ArdAmdnmaaiEseiy | | iheenndsiuifuanfnmiveis
- o {A generalization relationship) | RYIRDT=WINRSERALAGE
—(enerdization—L>
AT Enriny T neuar nehmifuandnmiudu
{ An aggregation relationship) wilwamaaladmsnesewiIsa @awa L
—AggegpEtion——F RETA
AT R I T o ndnvifuasfanmiudiu
—Compaosicion——4* {An compaosition relatiznship) wilsawmaahadnnniwewipaa

WENTARTA
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Pagama (Use | Sepaea
Case Name)
dinszyiTmAn Alafuls=TrnilAnRsrivraaa
(Primary Actor]
gilfauivatas | filtdudtdniuso
(Stakeholders

and Interests)

ATTANTLS
(Relationships)

rruAfuiBsaRaliznavA AT snuiusslsfeiiuenEe A TSR
AR ArmAmuL RS waerrudiuiaelawiuiugmaay

ATZUATTUMER

(Mormal Flow)

- v d o
FranTILsmniL

PN TS

msnszig N
(User Action)

PRIV R
rEwmrIEuy

WiEi (Subject)

Uiziniul il inayhigEwdn

T (Verb)

Anfriludszloanna=vhglvdn

AT (Object)

arnilutizlnrnrizihdlivin

- AENEEIEUY Az (Subject] dizsmlulszloaminzsizuumen
Han %1 (Verb) Angrilulszloanmnazuumen
(System Action) —
AT T ] R (Object) aralnlzbannssiEsuumdn
WOULTUBHLETY
ATUATIY msnsz il iEFTM (Subject) Uizaniuli=lonnrinsvhginaden
madan miadan F%n (Verb) Angriludszlanmnehglanadan
(Alternative (User Action)
Flow) mmmimgldmE a7y (Object) Arnilutizlormamszhdlinadan
MRy
2 e, | TAMEEIEIY Uszim (Subject] Uizrmiluls=lnaninsfsoumadan
dmermine | MHEDN % (erb) fngmiluslmamneeounadan
il (System Action)

PRIV R TI
TR AL

AT (Object)

asluizlbamsnsizuumaden
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L I T RETL R

Use Case Name

Primary Actor

Stakeholders and

Relationships Assndat

Include:

Extend:

Generalization:

Maormal Flows

User action

System action

Step Mo | Subject Verb Object

Step Mo.

Verb

Object

Alternati

Exceptional Flow

User action

System action

Step Mo | Subject b Object

Step Mo.

Verb

Object
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(5) wsunwhelrinhnsu (Windows Navigation Diagram)

wrunmhlrinhndul s wiuanidaioning vefusasmorunlvizuy ssufmru@muier g
wananinisfeaaglien ishrensuinnsifonEruaoussineiaew iy SEnmiaewia viing

dnnliznautisnfaRT e 8
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