LUINNNIIAANTEIURAR LI AUEMILINIYIUNINAATUA

WNA97a91 lagiaseau

%mﬁwuﬁﬂiﬂudqwﬁwmmiﬁﬂ‘mmw@‘fﬂ@;mﬁmmﬁmmmmmumﬁmﬁm
A1NATIANTINIANALIT  NIARTIAAINTINADNNILADT
AMYIAINIINANANT  AWAINIINMNINENAY
TnsAnmn 2555

@“].I@Wﬁj]@\?@ﬂqﬂﬂﬂﬁ‘ﬂANVW’J‘ﬂﬂ’]ﬂﬂ
UnAagoLa LW\IlJGUE’JJJﬁﬂ‘]J‘]JLG]iJEU’FN’JVImuWU‘HGNLmﬂﬂﬁﬂﬂHW 2554 ﬂiﬂﬂiﬂ?ih&ﬂﬁﬂﬂﬂJﬂJWWM (CUIR)

L‘]J‘L!Llwmmﬂﬂaﬂlﬂﬁuﬁﬂlmﬂlﬂﬁ’J‘VIEJTL!WI!‘ﬁ‘ﬂﬁQWWUVINUN“VWI?%EJ"IGEJ
The abstract and full text of theses from the academic year 2011 in Chulalongkorn University Intellectual Repository (CUIR)

are the thesis authors' files submitted through the Graduate School.



Approach to Managing Interfaces for Product Integration

Miss Rujira Jaiareerob

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science Program in Software Engineering
Department of Computer Engineering
Faculty of Engineering
Chulalongkorn University
Academic Year 2012

Copyright of Chulalongkorn University



FdaaneNnnus

gl

AU

WUINNNNIAANIsdIUse LI A UAMTLINITYIUINT
HARAUT
WNE197391 laadasey

AAINTTNIDNFAWIT

aasENEnE AN inusuan  sa9Ananananaed aa.ounla antlaznand

ADIAAINIINANART ANaINInINIANENAR YR ITIILANEN TN us LT

{Hudouniierean1sAnsaunangassynumingis

............................................. ADLLAADLEAAINIINAERNS

(309AN4M3INAN9E] A9, YeyaN WaANTEYaA)

ADUZNTINNTRDUAINNUNLE

............................................ 19281U4N9THNNT

a a a

(ﬁ’gﬂiwmmmﬂmﬁ n37.4N7 Zﬁuﬁﬂﬂﬂﬂ&l)

q

............................................. 2719198 NLEN AN TN UEUAN

(709ANART18198 A9ty 1A Antlaznand)

............................................. N9INNITNNLUBNNIUNINENAL

(81219¢] A5.N14NT BNTNEITNTR)



7291 laei99au  uWINNIARNNIAUAeL sz ANUAMTUNNIY TN INARSTTL,
(Approach to Managing Interfaces for Product Integration) @. AUsnmananinug

uan : 9A.m9.0y7 18 Autlaznand, 79uih.

nnsdan1sAMtatulasdausiatlscarurasdautlsznaulunszuaunisysunnisg

a [ C @ A Aﬂl Aﬂld o o (<1 o nﬁl Aﬂl ' ' ° &
AR luAanssunilaniand Ay uaviiuiladanilandanaraniindnzazealasanis
faNFkaF N1seankULAnTRENIINIE LA LA LITIUNINTINNITIN19IUTRTITT U @7

WY 4N MBALTIRNIATUINY hAZda NI NWATBINITNIIUTINDWILNINNAI WAL T2 A1

v
@ o 1

doutlsznayl udiu anviedsdaanmnuldsalasnisduiiasniainAndn lainaialAaa
v d s - NN L . .
1996 Nendias Inaanvat BN nnimwINafalin sWmWILAas gLt lsTnaILNLAE 91134Y
dal v o %3 c:ll 1 1 1 o Y
tladauauumienisdnnisanulaauulasdausielszaruaesdoullsznay Tnuanndiesys

ARTUNEdaudalszauaInendNINIgenuuLgENLes LHun LnuaIndaullsznay

o o &

WAUAINARE WAZLAUNINAT e [N tin Tl a9l umudunus ss a9t ua g i sand

1
A Ao

d} dl o o dl PR dl a o dl a
WINT BASZNINNINT AANAY Tegunsn Lidlupsesllandog lun1siimszinansznuniin

v
o

annnisidasunlaglfadinaldss@nsninunnau sauatlasiuarnulddinduuasgousa

Usvanuguilsznaulfssusnanfulasanis

|
4 a

NPT AAINIIHABNNADT  AasleTatiAmn



## 5270796021 : MAJOR SOFTWARE ENGINEERING
KEYWORDS: PROCESS IMPROVEMENT / PRODUCT INTEGRATION / DEPENDENCY
MATRIX / DEPENDENCY GRAPH
RUJIRA JAIAREEROB : APPROACH TO MANAGING INTERFACES FOR PRODUCT
INTEGRATION. ADVISOR : ASSOC. PROF. YACHAI LIMPIYAKORN, Ph.D., 79 pp.

Managing change of component interfaces is one of important activities in Product
Integration process, and it is also considered as a factor that has impact on the project
success. The architectural design portraits the overall view of the system, including the
functional specification and the component interfaces specification. These specifications
would reduce the project risk caused from stakeholders’ misunderstanding, especially in
the environment of parallel development. This paper thus presents an approach to
managing change of component interfaces. The Interface descriptions are extracted from
UML design documents, namely component diagrams, class diagrams, and sequence
diagrams. The details will then be used for constructing the relationships between
instances in the dependency matrix and dependency graph, respectively. These tools
could facilitate the impact analysis of change more efficiently, as well as prevent the

component interfaces incompatibility since the early of project.
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2.1 noujiiiaadas

2.1.1 msgsmﬂmw%mﬁm*ﬁ (Product Integration) [1], [2]

N19YINNIINARSTTT (Product Integration) HqmilsyasAinetsznaun@snsinian
ANTUAIUNARTUFULLLAN (Incremental Stages) $9NINN1INIUUARIAL (Sequence)
WATNTYUAWINY (Procedures)  unnsisvnevutiu auldnansusingainisanianulé

AINEDNIUUALTINIATU (Functional  Specification)  LAATUANHMLLTIAUNIN

1
=

(Quality ~Attribute)  N9zylAlunagninisysannisuansitugd (Integration  Strategy)
v a Q/led [~1 a a d’J& o 1 1 09;
m@ﬂ{]ummﬂ@LﬂuﬂmQﬂqmm@Qﬂﬁzﬂquﬂq?uﬂ@ ﬂ"l?@ﬂﬂq?mqum@ﬂ?ZfﬁunNﬂqﬂﬁlu
1 dl U nl/ Yo 1 1 09-// = v [ % % :/j
LL@Zﬂqﬂu@ﬂﬂ@\‘]@quﬂﬁ‘zﬂ@U LW@GLMNUSL@VLQQW@Qum@ﬂﬁ\zﬂquuujJﬂrJ’]NLmqﬂubl:ﬁ TANNN

= o o tﬂl ¢=; a 4” (<1 1 =l
1N199ANI9NUAMNILAEIULLRI NN AT R IR

19197 1 deUfURuard N8 RNIZI8INTELAUNITYTUINITNART U

SG 1 Prepare for Product Integration

SP 1.1 Determine Integration Sequence
SP 1.2  Establish the Product Integration Environment

SP 1.3 Establish Product Integration Procedures and Criteria

SG 2 Ensure Interface Compatibility

SP 2.1 Review Interface Descriptions for Completeness

SP 2.2 Manage Interfaces

SG 3  Assemble Product Components and Deliver the Product

SP 3.1 Confirm Readiness of Product Components for Integration
SP 3.2 Assemble Product Components
SP 3.3  Evaluate Assembled Product Components

SP 3.4  Package and Deliver the Product or Product Component

nisusuIntsnandusiiflunielu 22 ngunszuaunng (Process Area) b
LULIRNA99MNIIEAIINANNITOYIWINIS 198 T1eNLEN1e (Capability Maturity Model

Integration:  CMMI) @4145UN19Wm LW (CMMI for  Development) 1854w 1.3 [1]



= o < o a s & A = ) . .
mgﬂ‘wmuwu‘ﬂmmmummmmmﬂmLm 1179 1043 le (Software Engineering Institute -

SEI) Wil uvangndeAffiun wasu Ussmaanigewwsng Ndngisrasdineiduuuanig

e
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N
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N{A LL@uﬂum@mqumm‘uma‘ﬂmﬂa;qmzmumﬂu@mm Tnadidlvunsuay
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4 a o all
?J@‘]JQ FILRNIE ANANTINN 1

v
v o

IR lA TNF A A UNNI9AN1IN1T AT UL AUR9duAalsE A

o

o

dqutlszneufadnliainienaisniseenuuy deazpseunquiilinuigianisi 2
(SG2: Ensure Interface Compatibility) IneAsauAgusnaziBeau1sdouiag iy
?‘ﬂﬂﬂﬁ‘iﬁlmwwﬁ 2.1 waz 2.2 (SP 2.1 Review Interface Descriptions for Completeness

Waz SP 2.2 Manage Interfaces)
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2.1.2 LLNNJ‘I’]W%ILSNLL’EI@ (UML Diagram) [3], [4]

wnunngianuealiludansaizniw (Graphical Notation) 1mg1WlunNsasng
LmuﬁmmLﬁ@@%mﬂimm%wLmzwqﬁm‘imm?wu AnlElun1seaniuunI s
\Ba9mg (Object-oriented Design Methodology) ﬁ@@qﬁmﬂummﬁ’mﬁ@ﬁiﬂ@Lﬁzﬁ (Object
Management Group) §1wiLinedu 2.3 gudnuaagnuiiiiu 2 Uszinnuan A wnunan
A1a89IATNAT1928992 UL (Structure Diagrams) and WHUAMWUAAIWEANIINTYBITTLIL

(Behavior Diagrams)

n. UkuNIWAuL/senay (Component Diagram)
wHunIwaaulsznautiduunun @ lasead1andngnldluniseanuuy
[~ [ dl v [ a 1
anntImenssuseuy waziduununinuanynldluniswmunidsdautlsznay (Component-
based Development: CBD) dgaatinaanuainnsnlunistinaunn 14 lud (Reusable) was
ArNANNTD luNsununaesdiulsznel (Replaceable) tWANMIWRWNITLILINE ALY
gn9g9angdnuea eitu 2.x MdnsninanT aesununindiulszneung

AN9199 2

AN979% 2 Tauazdtynsoduedinuningauilssnay

drunsnl Fadunsos

<2:2$22':‘zr::> d2utlsznau (Component)

4( dourialsvaudiulsznavssinniuinisdeya
(Required Interface)
duwsiallszaudiulsznauisvinnliitinisdeya

_O (Provided Interface)

' Q; ] & a o dy < ]
puAIndoudsenaunuwan g lueudaedl uunwnindaudsenay

HUNBINABIT1Y (White-box View) Taifluununindqutlsenauiuanssaaziaaninaaiy

o o

AatadNTnAeludulsznaunlmnudunusuuuFualamtuiugiupalssauLay

D

AuanEuzaasiailafisdu (Operation) 2189AA1AAIZLN 1

u



<<components> @
OrderLine
<<lInterface=>>
OrderEntry
1 +getOrderltemi) : int 4[]—0
Person OrderEntry

o

917 1 FatiaunuNIWdULsTNaLNNNDINABITNY

9. UNUAINAAE (Class Diagram)
Wuiaunmidalaseaseiuansanguuesdng  (Object) NNANANITR LAy
WoAngINgaNriu wanantdsamnsn e uanslaseainsanduiusresingnielussuy

%

andine drunsnlansaanaazlfiglamann Inauiveaniily 3 dow fagiln 2

Customer

-id :int

-name : string
-surname : string
-gender : char

+getCustomerByld{custid : int) : Customer
+insertCustomer(customer : Customer) : boolean

319 2 dynsninesnaig

] A dll o o o dgl Y Y o
= AULUAN ARTRANIEA (Class Name) MQQﬂH?LL?ﬂNﬂﬁluﬁluﬂﬁﬂﬁuqLL@ZMQIME‘I&I

® AUNaN ABUERAYIFLNG (Attribute) Lﬂumuﬁi%izq@mmu“mm ”mqﬁﬁéfm U
sznaufae
- Fauemviias
- szaun1sdinga (Visibility) Wiy Public (+), Private (-) uwag Protect (#)

-

- atndeyaresuanistian (Data Type) iU integer, string Waz Class ufu

+id : int

6

U7 3 dovtlsznavvesuasvision



" duanege Aa lalladisdu vise Funandadiunan (Method) Hludauinldszy
o dee e Y
WoANIINNNINiuIesAaa Usznaudiae

- dalailafisdu

szAUNTdNDe (Visibility)

N191HRBT (Parameter)

- gtindiayaAuA (Return Type)

+getCustomerById(cust : int) : Customer

919 4 davilsznevvasiailasisdu

ANNANNUEIZMINAANE

® Association HlUANHNANNUSILUINARNR T 2 ARNAR A NANN LS ae 18

u

o v

o A o M ya [ ] dl Ly o o o dal
svonmeniu (ldleR Al ugaunilsanalag) dunsnlresninuduiuglssinnil wnudas

o

1
=

EURIEURTITANITNI NAANATIIARY AIgLT 5

Customer Order

U7 5 drynsniaespanudniugsyndnesnanauuy Association
. [ @ o & { dl = dl 1 [
® Aggregation L{lUANNANNUTIZUINAANE TIRARIANUN (ARAtias) LTl
I8 = dl o o Myaa a 1 o 1
asflszneumesanAananil (aanandn) lnaaanauan ldliddnsnasianisnnsagang
Aanasiag diynsalaaspudiiuslssinnil unufedunsautenssnanepand nad

dl Qi b4 o [} 1 o o -ai
ALRREUNUNINNNNARA LL‘].I‘LII‘]J?\W]N@F;INIFIN AANANAN mgﬂw 6

ClassRoom

Professor Student

317 6 dynsnlnasmnudiuiugszndnspananuy Aggregation
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® Composition LIUANNANNUTIZWINAAE FaTl AN AT (ranaties) 11w
a9AtlazNaLLeBNARANTN (rﬂmzmﬁn)‘llmlﬂmwéfﬂﬁﬁm%wmﬁi@m@éq@q@g’mmmﬂm
naname Aandtatazliainnsnnissatliuinladiinanauan doynsnlzespanuduiug
Ussianil unudoedunsadanssinanana Imﬁ?ﬁlm'r?u'lau%hwmuﬁmmuﬁmaﬂ'mmmzﬁ

[ %

wan AegLn 7

Thesis

AN

BodyOfContext Reference

317 7 drynenizesmnuduniusszndeaananul Composition

® Generalization / Specification 1 uA TNANNUT TUAN TS IANAMIAN UL

~ L/ N Loy das o o
lRNNE lANTadEaziatn (Specification) LL@Z@M@ﬂHMZWQ“’]VLﬂVINEQNﬂu (Generalization)
= = o o . o - = e
f9azizanaaanidneuzialulsouiudagihileiaana (Super Class) uazizanaanani
ADMANHUZULLLANNIZINTURAATA (Sub Class) dtynsnizasarnduiufissinnil unufoy

Y = | = o o . L e A
WupsmanszdAana Inalanuwasninllsnsspatans mgﬂ‘w 8

Member

oxtnn Unive

Professor Student

917 8 drynanizeamnudnnusszudeaanalLl Generalization / Specification

A. WNUNINAIAL (Sequence Diagram)

[ %

wnunIna AL i uiaun g Enssndn e wanangAnssnsendnedng

b

L o o o

lugtluuuarAuaean1sAdelunnainausaniy dynsnind1AI9IuHUN WA AUR
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AN97991 3 TAUATATYNTOINANATYTOIUNUNINA AL

[ o y o o
dAunsod AaNYNT ol

Object A y
6 ¥ o . o 1
gﬂfn (Actor) 11729R17) (Object) NNIENIABILTUL
Actor

i

I

| y am

I LALTam (Lifeline)
|

'
o

! SubmitForm0) ArdaviselaidunnazyinAug visadnguils o
|:| WNATTIFVAINANTIH (LWAAIRAEHFAUUATAARUEGR
104NANTINIT))

2.2 IUIRLNLNLIUDY
|24 >3 v ] 1 o =
2.2.1 MENIUAAUANNLNNUIAFIuAalszR UaRIFIuLsTnaud I usY

NSUSNMSRARATUN [8]

v 1
o A o

NuAseNTqnlszasfiNetmuIANNaIN1TanIude AN dniwl e dausie

q

rzarudintsznay IngdanaAIet U HAIUARLTEE41UANNLANE1TNITAANLLL 91N
AvBUNEdusalszaunaialia N e dnweangnuladliiag luglunudndidule
a oA . A o & ] o
(XMI) 2 135 AB WEBATNEIULTZNDL LATLNUAINWARIENR A NANAUS LU B A LA
Audaulsznau vsamendn WHHNINEIULTENBLYNNBINARI 119 (White-box View) 9
LEUANWARIFALLNLIANIEALIAL ATAITAININ 1NN 9 UL T s AU Uz U N usvnaL

a 1 dl dl A dl b4 (<1 4
279Lu IaAAALAzNen N1 luntsianasudeya s

ArasLNadausailszatuazgnin ldasadunieniamensalugluuuaeamssndg
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1% 9 nsaNeAsE [8]

2.2.2 Using Dependency Models to Manage Complex Software Architecture [5]

NATEtNaua nuanelunidanisTuan panssuaassanfu fuun e

v v

gy Ieeanadayanauduiusuuuianiainaaalén (Source Code) wazuansdiays

o o 6 dl d’/ dlddl 1 .
ﬂQ’]N@NWHﬁLLUUW\?W’]uquﬂLLUU‘lIﬂ\?[ﬁI’Wﬁ"]\?V]NT@Q’W “Dependency Structure Matrix

(DSM)” Huanedahn M lunisdnssiouanidnans s ssns avaugln 10 Geusazdnfiag

%

D

' v Y & K KR dl a v o & d!
H\'iL‘L&uslfl)imuﬂ\m\'igﬂLL'LI‘LILLﬂ%ﬂQ.J'VI’WILﬂﬂ@’]ﬂﬂQWN@NWHﬁLLUUWQW’]

Task D 1
> Task A 2
© |Task C 3
Task B 4

21/ 10 Faaginuas DSM 1ls21An "Hierarchical DSM"
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3.1) AMWSINTRILUINTUNISNIUgaUANLEN Bl AR uAalsE A U S

nMsusaMsdIuLlsENaLIRINAAAUN

ALy [8] lErausuuanialunimanadeuAnudiniwlfeesdiusnedszany
dautlsvnavdasznaudag 3 %umwzﬁ“m ﬁ“ﬁgﬂﬁ 9 Aa 1) NIARAAIABLNIdIUARTY AW
2) A"98319N IR WAL3) N1INIUAALANNENAUlFYedausesvaudaulszna L
TnelddgaansaudmiugSunes weidudunasingd 7.0 (Visual Paradigm for UML
7.0 Enterprise  Edition) Lﬂum%qﬁmﬁwﬁ*mmLLmumwzﬁ'quﬂimfauHuumﬂ@'mmf;

e wAana uazulasununnlifeglugtaasenansidndidnle

3.1.1 @anaAasunadIURailszau (Extract Interfaces Description)

TupeuiidnnszasfiieannAtasunadiusatscarudoulsznauannianans
=3 IS4 o P4 | =3 T @ dl
nisaanuuuuEunIngidnuea Tnaddayatidniwanaisidndidulenutlasniann

WHUNINAIULIZNALLAZLHUAINARNE

] dl A a o d” (<1 ] 1
LLNuﬂ’]‘W@Quﬂ?Zﬂ‘ﬂUVﬂ‘HIM\ﬁuQ@ﬂuqzLﬂuLLNuﬂ’\‘W@QHﬂ?Zﬂ@UHNN@\‘]ﬂ@@\‘]"H’W
< g ! ~ = v o &
AT ULNUNINAIUU I N UNUAAIAAIAUAZINNAANNAITNANNUS LU L
= v o ! 1 ! Y Aa & ! dl o ¥
L’a‘ﬂ@‘l@ L"Tjsﬁuﬂ‘]_l’&QHL‘]@‘]J?Z@’]H’NQH‘]J?zﬂ‘ﬂ‘]_lﬂﬁ‘zl,ﬂwsl,ﬁ‘]_l?ﬂ’??"ll‘ﬂ?;lj@ AVUNUNATNARIANULAUN

al o/ o -8

azifluukunIwAsIaaNIInGal A NN UsuuL Baa laduiudoutlsznauies lu

v
=

wunWdIUlsTNeL PeaziBuaNfeensllarn N Luniudesdon A

a d‘?/ ] 1% 1 dl
n.geazBeanfedn1s luuaunndaut/szney TEun Tadiutlsznay, Uszinnnng

o

Tisnnspesdausiatszany, TonaraanndinludiuselszaruninnaniBuuuiaslasdu

] dll dld [ dl o ] 1 Il
LL@xﬁ‘Wﬁlﬂ’]ﬁ‘@fJuﬂﬁ‘ZﬂﬂUﬂuﬂ NUAMNANAUS LU LN A UgURal sz d1uaIa9g Ul senay

iy

<ownedMember indirectlyInstantlated="true" isBbstract="false" lsActive="false"
izLeaf="false" name="Order" xmi:id="rs elpyGAgGcAQoT7" xmi:type="uml:Component">
<xmil:Extension extender="Visual Paradigm for UML">
<isRoot xmi:value="false"/>
<gualityScore valus="-1"/>
</wmi:Extension>
</ownedMember>

917 11 dreehsenansdndidnlangnuilasnanuaningsutlszna
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s A Y 9w R g Iy
ﬁ"]ﬂ@glfﬂﬂﬂmﬂ@qqu"ﬂq\‘]mumqﬂf‘l?ﬂ@ﬂﬁ‘lﬁr"qqﬂLu’ﬂ‘wqﬂqﬂ?gﬁu (Tag content) U84

< T © Y o dl
L'ﬂﬂ@qﬁ'L@ﬂsﬁLﬂNLL@@i@ﬂ\Wﬁi’]\iW 4

S 9 Sy o . A G @
ANTINN 4 ﬂ@N@Vlﬁ]‘ﬂ\‘iﬂ’]?’&ﬂﬂ@qﬂLLNuﬂ’]W@Quﬂﬁftﬂ‘ﬂUVI‘ﬂﬂﬂugﬂL‘ﬂﬂ’&’]?Lﬂﬂeﬁlfﬂili‘ﬂ

u

Type XMI Tag Description
xmi:id Identification code of Component
General name Name of Component
xmi:type Type of Diagram Element is “uml:Component”
xmi:id Identification code of Interface Component
name Name of Interface
Interface
xmi:type Type of Diagram Element is “uml:Interface”
visibility Visibility of Component
xmi:type Type of Diagram Element is “uml:Usage”
name Name of Association (Optional)
Interface’ Type
client Identification code of a client component.
(Required)
Identification code of a supplier component which
supplier
be usaged by a client component.
xmi:type Type of Diagram Element is “uml:Realization”
name Name of Association
Interface’ Type
client Identification code of a client component.
(Provided)
Identification code of a supplier component which is
supplier

realized by a supplier component.

= d‘?/ % dld
U1.978AsBLANABNNT TUUNUAINAAIE TALARINITANIZUNUAITNARIANT AN

'
4 [ ! o o

A ' e v Ay o vy oA A
T ANUAIUFAR LT AN 1IN m@ﬁﬁ]@@qﬁmmmﬂﬂﬂq?ﬂﬂﬂqqﬂLLNuﬂflwu 1@LLﬂ TAARNIAN

o

1
v A

nusniludausailsaruresgaulsznay wnaanialuaananldlun1saniuany

e

(Operations) a89dausalsza Tefiasseypniantifisinee Iasuiion iy atadeyanuen

(Return Type) 1lindiaya (Data Type) WAZAIALIIBINITINADST (Sequence of Parameter)
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[<ownedMember isZbstract="false" isActive="false" isLesaf="false" name="Employee" visibility="public"

xmi:id="6u. 9tpyGAqEGcAQF6" xmi:type="uml:Class">

<xmi:Extension extender="Visual Paradigm for UML">
<isRoot xmi:value="false"/>
<modelType valus="Class"/>
<businessModel xmi:valus="false"/>
<gqualityScore value="-1"/>

</xmi:Extension>

<ownedAttribute aggregation="none" isDerived="false" name="id" ownerScope="instance" type="int id"

visibility="private" xmi:id="ulkTtpyGAqGcAQgE" xmi:type="uml:Property">
<xmi:Extension extender="Visual Paradigm for UML">
<attribute/>
<isVisble xmi:value="true"/>
<qualityScore valus="-1"/>
</xmi:Extension>
</ownedAttribute>

<ownedCperation isBbstract="false" isLeaf="false" isQuery="false" name="getName" ownerScops="instance"
SIZTtpyGAqGeAQgT™ xmi:type
<ownedParameter isOrdered="false" isUnigue="true" kind="return" type="String id" xmi:id="sIZTtpyCAqGcAQgT return

visibility="public” xmi:i uml :Operation">

xmi:type="uml:Parameter" />
<ownedParameter kind="in" name="id" type="int id" xmi:id="e9tTtpyGAqGeAQUW" xmi:type="uml:Parameter">
<xmi:Extension extender="Visual Paradigm for UML">
<qualityScore value="-1"/>

</xmi:Extension>

</ownedParameter>

317 12 daeehsenarsdndidulangnulasnainununineang

= tzll | & F o 1% dlsj v
ﬁﬂmmﬂmmﬂmqmm\‘imummsmﬂmim@’mLu'amﬂqmzmmmﬂma

< T < Y o dl
L‘ﬂﬂTL@NLL‘ﬂ@1®ﬂ\1[§]W‘J"]\‘]W 5

mﬁ‘wﬁ 5 %@H@ﬁﬁmmmﬁmmLLmumwmmmﬁ@%ﬂugﬂL@ﬂmﬂ,ﬁﬂsﬁﬁﬂ@
Type XMI Tag Description
xmi:id Identification code of Class
name Name of Class
General Class
xmi:type Type of Diagram Element is “uml:Class”
visibility Visibility of Class
name Name of Attribute
type Data Type of Attribute
Attribute
visibility Visibility of Attribute
xmi:type Type of Diagram Element is “uml:Property”
xmi:id Identification code of Operation
Operation name Name of Operation
(General) visibility Visibility of Operation
xmi:type Type of Diagram Element is “uml:Operation”
kind Kind of Parameter is “return”
Operation name Name of Return Type
(Return Type) type Type of Parameter
xmi:type Type of Diagram Element is “uml:Parameter”
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Operation

(Parameter)

kind Kind of Parameter is “in” or “inout”

name Name of Return Type

type Type of Parameter

xmi:type Type of Diagram Element is “uml:Parameter”

3.1.2 a¥1ans WA awdaurlsznay (Construct Component Dependency Graph)

v
o

UL B LU

v

HinnUscasALi

ANNAUALUIAATUNNT4519NTINNINN LB LAAS

ANNANRUSULLNINNTEd g ulszney duneutiavisznauficeduneutians 2 Tunau

A9 N1IA1INNITTANFABNIILAL (Table of Path Connection) WAZN138519031WAINIAN

dll 1 a r:i v dgj
ANTINNITLTANFADNINLAUNATINTY L

[

foyanndirduFudunouine Aresuiadiuselszaunanaliainde 3.1.1

P88 114N194519AN TN ST N AANILALAIT

v
[ %

Student

<<component>> $:|

Studentinfo

O

Paymentinfo
<<component>>
Payment
<<component>>
RegisterSytem

@ Staffinfo

<<component>> @
Staff

919 13 Frateukun ndIulsenaud mTLas UNENIIEINANIUTANEDN LAY

angii 13 anunsniunainailunnmadensenianuliise padud (Column) Ay

uwnudauilszneuminiinzan lidousieiszarunegluuuaung (Row)
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A9 6 NITTANFAANINLAUNINITENI R ULTTNaL

Required Components
Interface
Components Dependency Path
Provided Payment | Register Staff Student
Interface
Payment Paymentinfo X Register >> Payment
Register
Staff Stafflnfo X Register >> Payment
Student Studentinfo X Register >> Student

a

dl ' 1 o ! dld Y A o ]
firnnanaensaazey ludnemzaasdiulszaunganlduinig ldsdousie
dszanungnizaniduinig
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Dependency
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v
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dumaunanc 1uddelidsznavsion 4 dunaude 1) nisaindayaienn (Extract
Dependency Data) 2) NNFAFTIINTINNINA (Construct Dependency Graph) 3) N179<1)
NANTENUANARNNNTLALLLLAY (Analyze and Define Change) Wa% 4) N1INIUABLIAN

dinfuldansduauaudnialussuy (Verifying Compatibility of Instance) Aggiin 15
3.2.1 Meanadayaan

TumeunidinglszasfneanndayaniNdniusuu LRI sz B uawnud
sznaufnagiuilsrnal d9uAalsLau ARE LAZLNUNIWATGL LA ILATITINANTENL
da 4 S D R T d .
manann1slasuulas Tudautiaznaiadesaazidaninaqiuileniaszynazann
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1 v
fip3ar89BUALAUT INNIANATE

n. 218818 AN ABNN17 IUUAUNIWARIAANIEN TALT $8azIBEATIBIAAIAYN
-e:ll @ a ! = o o ! :ﬁl
pananiuanndinaisludouilsznay warsaazidannNduius szudnanana dalu
oo Ao o | A
NddEHEauUnAMNdRiusrasaa daanily 4 uuupe
" A NdNAUSUUL Association aNnsnafnlAanitiantaseyues

BNANIANTLENULAARIANTNN 7

4

513799 7 dayamnudNiuiuuy Association NHe9N19aiAAINUNUNINARNE

Type XMI Tag Description

xmi:id Identification code of Association

General
xmi:type Type of Diagram Element is “uml:Association”
aggregation Type of Relationship. Classes are “none”
association Identification code of Association

Association
type Identification code of associated classes.
xmi:type Type of Diagram Element is “uml:Property”

" A0NANAUSLUL Aggregation avNnsnanialfannitanilnaszyuag

BNANLANT AN AAIANTNTN 8
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v

;113197 8 SiaganNANTUSLLL Aggregation MIfiBaN1TATAANNUNUNITNAATA

Type XMI Tag Description
xmi:id Identification code of Association
General
xmi:type Type of Diagram Element is “uml:Association”

Type of Relationship.

aggregation Whole Class is “none” but

Part Class is "aggregate”

Aggregation
association Identification code of Association
type Identification code of associated classes.
xmi:type Type of Diagram Element is “uml:Property”

" AoudNWuSuLY Composition @xnsnanalaannitiannilnasyyuas

< T © Y o dl
L'ﬂﬂ@qﬁ‘L@ﬂsﬁLﬂNLL@@iﬁ@l\Wﬂi’]\i‘W 9

4

5119797 9 dayamudNRUSLLIL Composition NAEINITATAANLAUNTNAANA

Type XMI Tag Description
xmi:id Identification code of Association
General
xmi:type Type of Diagram Element is “uml:Association”

Type of Relationship.

aggregation Whole Class is “none” but

Part Class is “composite”

Composite
association Identification code of Association
type Identification code of associated classes.
xmi:type Type of Diagram Element is “uml:Property”

B Ao NANRUS WU Generalization / Specification #1130 &1A AR

d” 4 =3 & @ Y o dl
L%'ﬂﬁ'\ﬂ'ﬁﬁlﬁ‘ﬁlﬁl"ﬂ@\iL@ﬂ@’]ﬁ‘L@ﬂ"ﬁL'ﬂNLL@@iﬂmﬂﬁﬂﬁ‘qﬁﬂ 10

;19799 10 GayanudNAUFLUL Generalization / Specification Mf@9n19anAAN

LNWNINARXEA

Type XMI Tag Description

general Identification of Super Class

Generalization
xmi:type Type of Diagram Element is “uml:Generalization”
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ForlaAulunna@euaninan sy i Aatl
" &uTan (Lifeline) FotuanadeTanatauazdoulsznoy iiessy
G| o s . dl | dl 1 o = dldl A o %
AsilwanansEnd (unique) easannlugiudseneufsneiuetaasinanande e uiulé
AaLtugUin 16 “Class A1” \lupanahag ludausznay “ComponentAA”
" dapnnu (Message) azfiaviilutalailafistunizanli Inafassvyaisy
a v a v % o/ 1 dl e o/ “ ” a 'S
wazaiadayanasnisimedlinsuiou sudugln 16 Tawladisdi “getName” w1s1Ha0s

A a v 1< W ¥ A & « . y S| Y
Nrilndeyaily “int” uar dayanuAilu “string” 1HusY

Class A1 : ComponentAA Class A2 : Component AA Class B1 : Component BB

T =d
| 1: getNamei{int) : string |

1.1: getB1{int) : B1

917 16 FratrsununInaaun 14 luanuee

<ownedBehavior name="Seqoence Diagrami" =mi:id="GfNPQFyGCAqGcAQMH" xmi:type=
"mml : Interact ool
<lifeline|name="Class Al"| represents='ybbPQFyGAqQGoAQMO represents" xmi:id=
"y POFyGAQGCAQMO" xmi:type="umml:Lifeline">
<xmi:Extension extender="WVisnal Paradigm for UML">
<active xmi:value="false"/>
<stopped xmi:value="false"/>
<l eiChiect xmiiwalyse="falsan
<activation name="Activation" type="false" xmi:id="aVzAwFyGAqgGCAQNB"

xmi :type="activation">
<xmi:Extension extender="Visnal Paradigm for EhL“>

<gualityScore valus="-1"/>
</xmi:Extension>

<factivation:>

<lifeline/>

<gualityScore value="-1"/>
</xmi :Extension>
<coveredBy xmi:idref="kZzAwFyCAqCcAQMGE" />

<flifelinex>

<ownedAttribute name="Class Al" xmi:id="ybbPQFyGAqQGcAQMO represents">
<xmi:Extension extender="Visunal Paradigm for UML">
<type wvalue="ComponentAA"/>
</xmi:Extension>
</ownedhttribute>

< s

51 17 wendidulavraadudimn

a4
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<message :ameﬂ“getName(int]
zendEvent="kZzAwFyGAgGocAQMBE"
<signature xmi:id="RpzAwFyGAgQGCAQMA type" ¥mi:cype="numl:Action" />

: string"” peceiveE?e:t=“kZzAwaGAchAQHT“

xmi : id="RpzAwFyGAqGCcAQMA" xmi:tyvpe="uml:Meszsage">

<xmi:Extension extender="Visunal Paradigm for TUML">
<returnValue name="" xmi:id="dBEQgwFyGAQGCAQNO" xmi:tvpe=

"uml:ReplyAction">

<number xmi:valus="1"/>

<asynshronous xmi:valuse="false"/>

<fromfctivation>
<activation xmi:value="aVzAwFyGAgGoAQNB" />
</fromfhctivation>
<toActivation>
<activation xmi:value="1VeAwFyGAgGoAQWH" />
</tobkctivations>

<gualityScore value="-1"/>
</xmi:Extension>

</message>

317 18 wndidulernsdiamanu

U7 17 uaz g7 18 Wlwshathadnddnlanannlfianuuuninasugii 16

annsnainalfianniemihescyseaenaisdndidnieaauauninaaulisg

AN9197 11

]
= 1

19797 11 daganfiesnisainanuauninaiduied luglienansidndidale

Type XMI Tag' — Description

xmi:id |dentification of LifeLine
name Class name

Class xmi:type Type of Diagram Element is “uml:Interaction”
activation |dentification of Activation ()
represents |dentification of Component
xmi:id |dentification of Component

Component
name Component name
name |dentification of Message

Message fromActivation Activation code of Class that sent message.

toActivation

Activation code of Class that receive message.
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dl a O’d} dl o o '8 U o
R38N 12 LHATNTAININLAAIANNANNUDTENINNARANLARES

Class
Class Dependency Path
Address Parent Person [Studentinfo| Title
Address
Parent
Title >> Person,
Studentinfo >> Person
Person X X X
Parent >> Person
Address >> Person
Studentinfo Parent >> StudentInfo
Title
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Class

Sequence1.xmi

Sequence2.xmi

Sequence3.xmi

Address

X

Parent

X

Studentinfo

Title

Registerinfo

Schedule

Paymentinfo
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®  MainSystemProcess
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® DependencyGraph
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® ChangeReview
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®  Compatibility Verification
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4.4 MSNRIUITEULU

4.4.1 ANINLIARANLASLATAINAN 1E LUNITWRIUN

annwandenfilElunaiaunsrUR an i adeunnsiuan s uazsenfiuag
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- mqslszanananany (CPU) auma aashalns 2.53 Ainzidmd (CPU Intel
Corei5 2.53 GHz)

- MineANNan (RAM) 8 Ainglus (RAM 8 GHz)

- autiuiindiesya (Hard Disk) 500 Ainzlus (Hard disk 500 GB
" gaWsuIT

- sxuudfuimnae Iulasgensuladimdn tdaadunea 64 On (Microsoft
Window?7 Professional 64 bit)

- lALANASTY 6u25 astl 64 1s (Java JDK 6 UP 25)

- iitpaileimunTisunsunnmianan Wint 1e3u 7.2 (Netbean 7.2)

- Lﬂ?"mﬁ@fmmLmumwglﬁmma Faan1Taug1uiuesiuluinaiaad
10.0 (Visual Paradigm Modeler Edition 10.0)

-a19 A ANA AL UTLI1ANTIN WNTANA 1estu 2.28  (Grappa

version 2.28)
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5.2.1 szUUsUKNATUNANEUS RS 1R9AMEAINENAERNT

o k2

n 4
103U

=

angii 22 iluununiwadsuilsznauaessruuiuasiasinAnsni By oyies
PRIAULAINENANARS Usznaufnadiullszney 4 dautlsznay Ae

1 o % n’// dl

- dqulsrnauinizay (Student Component) UsenaLAEAAIATINUNAT

dl v o Y o a o dl
WNEITRINULRYAUNLTEU ﬂ\iqﬁl‘ﬂﬂ/l 23

- dautlszneudutinnnnA3 11 (Staff Component) Usenaufagaaiasianun

o

MNLIVBNNLLDY ALINTUNUINNIAITEY mgﬂw 24

- doudsznaunisameidew (Registration Component) sznaufanana

v Y =

A g o s
PNUNANNEIVANNUABYANITRINSLLEU ﬁ\‘ig‘ﬂi’l 25

v 1
- daulsrnauni1311328u (Payment Component) Usznaudasinatasianumai

a 4 o Y o a o dl
NEIVBINUTBHANTTTITENU ﬁ\iqﬁj‘ﬂi’l 26

<<component>> g’
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<<component>> g (7 <<component>>
Registration O Payment
Paymentinfo

<<component>> g] —@

Staff Staffinfo
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Address
-id : string
-addrNo : string
-soi : string Person
-vllag‘e : string id : string =
oad iiing title : int P
ncein -name : string A
-s“bpmi"m & g @ |.sumame : string o | 'mz-:‘ﬂs:;:‘gg
-distinct : string lisiaphons - 5ing ,Td() -
-Zipcode : string - +getld() : int
+getld(): string +getld().: string +setld(id : int) : void

+setld(id : string) : void
+getAddrNo() : string
+setAddrNo(addrNo : string) : void
+getSoi() : string

+setSoi(soi : string) : void
+getVilage() : sting
+setVillage(village : string) : void
+getRoad() : string
+setRoad(road : string) : void

+setld(id : string) : void

+getName() : string

+setName(name : string) : void
+getSurname() : string
+setSumame(surname : string) : void
+getTitie() : int

+setTitle(title : int) : void
+getTelephone() : string
+setTelephone(telephone : string) : void
+getPersonByld(id : int) : Person

+getTitle_th() : string
+setTitle_th(title_th : string) : void
+getTitle_en() : string
+setTitle_en(title_en : string) : void
+getTitleByld(id : int) : Title

+getSubDistinct() : string
+setSubDistinct(subDistinct : string) : void
+getDistinct() : string

+setDistinct(distinct : string) : void
+getZipcode() : string
+setZipcode(zipcode : string) : void
+getAddressByID(id : int)

Parent ~
-parent_type : string
-income : double
-officeName : string

+getParent_type(): string
+setParent_type(parent_type : string) : void
+getincome() : double

+setincome(income : double) : void
+getOfficeName() : string
+setOfficeName(office : string) : void
+saveParent(parent : Parent) : boolean
+updateParent(parent : Parent) : boolean
+deleteParent(id : int) : boolean
+getParentBy|d(id : int) : Parent

@ +getName_en() : string

Studentinfo
-name_en : string
-surname_en : string
-userName : string
-password : string
-nationality : string
-religion : string
-birthday : date
-image : string
-citizen ! string
~email : string
+Studentinfo() : Studentinfo

+setName_en(name_en : string) : void
+getSurname_en() : string
+setSumame_en{surname_en : string) : void
+getUserName() : string
+setUserName(userName : string) : void
+getPassword() : string
+setPassword(password : string) : void
+getNationality() : string
+setNationality(nationality : string) : void
+getReligion() : string
+setReligion(religion : string) : void
+getBirthday() : date
+setBirthday(birthday : date) : void
(+getimage() : string

+setimage(image : string) : void
+getCitizen() : string

+setCitizen(citizen : string) : void
+getStudentByld(id : int): Studentinfo
+getAllStudent() : List<Studentinfo>

pdateStt t : Studentinfo) :
d. t(id : int) :
+saveSt: 3 : book
+getEmail() : string

+setEmail(email : string) : void
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Faculty
-id @ int
-name : string
-department : string
+getld(): int

+setld(id : int) : void

+getName() : string

+setName(name : string) : void
+getDepartment() : string
+setDepartment(department : string) : void

Role
-id @ int
+getld(): int
+setld(id : int) : void

Staffinfo

-id : string

-name ! string
-updateDate : date
-status : char
-userName : string
-password : string

+getld() : string

c +setld(id : string ) : void

+getName() : string
+setName(name : string) : void
+getRole() : string
+setRole(role : string) : void
+getUpdateDate() : date

+getStatus() : char

+setStatus(status : char) : woid
+getUserName() : string
+setUserName(userName : sting) : void
+getPassword() : string
+setPassword(password : string) : void
+getStaffByld(id : int) : Stafflnfo
+getAllStaff() : List<Staffinfo>
+insertStaff(staff : Staffinfo): boolean
+deleteStaff(id : int) : boolean
+updateStaff(staff : Staffinfo) : boolean

+setUpdate Date(updateDate : date) : void

?‘]_]ﬁ 24 LLB\I‘LLJ']'WWﬂ@qﬁﬂ’]ﬁﬂu@'%uﬂﬁ‘tﬂ’ﬂuL%’]‘Mﬁ’]ﬁﬂ’] AN
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Registerinfo
-id @ int
-price : double

Schedul

-id @ int

-testDate : datetime
-major : string
-faculty : string
-department : string

+getld() : int
+setld(id : int) : void

+getld() : int

+setld(id : int) : void
+getPrice() : double
+setPrice(price : double) : void
+calPrice() : double

+getTestDate() : datetime
+setTestDate(testDate : datetime) : void
+getMajor() : string

+setMajor(major : string) : void
+getFaculty() : string

+setFaculty(faculty : string) : void
+getDepartment() : string
+setDepartment(department : string) : void

317 25 uunwasnanelugaunisasmeiden

43



44

Paymentinfo

Bank

-id :int
-name : string
-code : string

-id @ int

-seqNO : string
-paymentStatus : char
-createdDate : datetime
-updateDate : datetime

+getid() : int
+setld(id : int) : void
+getName() : string

+getCode() : string

+setName(name : string) : void

+setCode(code : string) : void

+getld(): int

+setld(id : int) : void

+getSegNO() : string

+setSegNO(segNO : string) : void
+generateSeq()

+getPaymentStatus() : char

+setPayment Status(paymentStatus : char) : void
+getCreatedDate() : datetime
+setCreatedDate(createdDate : datetime) : void
+getUpdateDate() : datetime

+setUpdate Date(updateDate : datetime) : woid
+updatePamentStatus(status : char) : void

BarCode Online

+print() : void

+generateBarcode() : void

+print() : void
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RegisterForm

T
|

Studentinfo Title :

Student Address : Student

1: SubmitForm{Stude ntinfo)

1.1: getTitleByld(id : int) : Title

|
1.5 gelAddressByldlid 1 int) : Address

| I
| |
| |
| |
:
|
|

| g

il gotl{’arentByStudentld(id Gint) @ List(l%arenb

Parent : Student

L
|
|
|

|
1.4: saveStudentinfo(Studéntinfo) : boolean
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| |
| |

|

|
| |
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| |
| |
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LoginForm Registerinfo : Registeration Studentinfo : Student Schedule : Registeration Paymentinfo : Payment
T T T T T
: 1: SubmitForm : : : :
1.1: getStudentByld(id : int): Info ‘: : :
| |
1.2: getSchedule BylD(id ilint) : Schedule ‘: :
| |
:l 1.3: CalculatePrice(Schedule) : double i E i
1.4 y“rr‘,, (id  int) : Paymentinfo i ‘i
I T
| |
| | |
| | |
| | |
L | | |
L | | | |
! ! ! | l
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LoginForm StaffForm Staffinfo : Staff Registerinfo : Registeration Paymentinfo : Paymentinfo
—
| 1: Login | | !
1.1: getStaffinfo(id : int) : Staffinfo : :
1.2: getRegisterByld([d : int) : Registerinfo 2, i
: i s 1.2.1: gef D(id :int) : ‘i
i i 'Lm 1.2.1.1: updatePayment(status : char)
I I | |
| I | |
| I | |
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<<component>> @

<<component>>

Member

berinfo

Order

\
@ Productinfo

<<component>>
Stock a

T
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Address

-line1 : string
-ine2 : string
-distinct : sting
-province : string
-zipcode : string

+getline1() : string

+setLine1(line1 : string) : void

+getLine2() : string

+setLine2(line2 : string) : void

+getDistinct() : string

+setDistinct(distinct : sting) : void

+getProvince() : sting
setProvince(province : string) : void

+getZipcode() : string Yy

+setZipcode(zipcode : string) :void ©

+getAddressByMemberld(id : 7{) }Imf“ :

<
1

7P 4 "*setld(id *int) : void

Memberinfo

-id @ int
-name : int
+getld(): int

+getName() : int
+setName(name : int) : void
+getMemberinfoByld(id : int) : Memberinfo
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+setName(name : string) : void
+getLocation() : string
+setlocation(location : string) : void
+getTel() : string

+setTel(tel : string) : void

Manufactor LA Productinfo
-id ¢ int o =l -id : string
-name : string |-name : string
-location : string -description : string
-tel : string -price : double
+getld() : int -remain : int
+setld(id : int) : void @ +getld() : string
+getName() : string +setld(id : string) : void

+getName() : string

+setName(name : string) : void
+getDescription() : sting
+setDescription{description : sting) : void
+getPrice() : double

+setPrice(price : double) : void
+getRemain() : int

+setRemain(remain : int) : void
+getProductByld(id : int) : Productinfo

o
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OrderLine

-id : int
-amount : price

+getld() : int

+setld(id : int) : void
+getAmount() : price
+setAmount{amount : price) : void

Orderitem

-id : name

-pid : string
-quantity : int
-amount : double
-discount : double

+getld(}): name

+setld(id : name) : void

+getPid() : string

+setPid(pid : string) : void
+getQuantity() : int
+setQuantity(quantity : int) : void
+getAmount() : double
+setAmount(amount : double) : void

+calculatePrice(amount : double, discount : double): double

+getDiscount() : double

+setDiscount(discount : double): void
+getOrderLine(id : int) : List<Orderlterm>
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OrderLine : Order

Memberinfo : Member

Address : Member

Orderltem : Order

Productinfo : Stock

1: getMemberinfoByld(int) : Memberinfo

1.1: getAddressBy

2: getOrderl

T
|
|

hberld(int): List<Address>

int): List<Orderiterm>

T T
| |
| |
| |
| |
| |
I
|

|
|
|
|
|

’ﬂi: getProductByld(int) : Productinfo
| |
| |
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Orderltem
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<<gomponent>> El

%

<<Component>> E

cC
c1

BB

<<component>> El

\%2/

DD

<< components= g

<< components= g
EE
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= i = Ll <id @ int
-id : int -id : int _name : string
-name : string -createDate : date
= = +getld():int
+getld() : int \ +getld() : int +setld(id : int) : void
+setld(id : int) : void +setld(id : int) : void +getName(): string
+getName() : string +getCreateDate() : date

+setName(name : string) :

void

(+setName(name : string) : void

+setCreateDate(create Date : date) : void #getName(id : int): string
getAB(id . int) : A8~ sy -getA1(id  int) : A1
S o
’ - - - -—
[ AT | [
+getA7(id : int) : A7 +getA2(id : int) : A2 -print() : void

+getA2(id : int, name : string)

P

|~cdpriee¢prica1 : double, price2 : double) : double l\

A5
-id :int
-name : string
+getld() : int

+setld(id : int) : void
+getName() : string
+setName(name : string) : void
+getAS() : List<AS>

A10

-id : int
-name : string

+getld(): int

+setld(id : int) : void
+getName() : string
+setName(name : string) : void
+getA10(id : int) : A10

A9

-id . int

-name : string

+getld() : int

+setld(id : int) : void
+getName() : string
+setName(name : string) : void

+getA9(id : int) : A9
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B1
-id @ int
-name : string
+getld() : int

+setld(id : int) : void
+getName() : string

+getName(id : int) : string

+setName(name : string) : void

-id : int
-name : string

+getld() : int

[

B3

+setB3(id : int, name : string, price : double) : B3

+setld(id : int) : void
+getName() : string

+setName(name : string) : void

+getB2(id : int) : B2

-id : int
-price : double

+getld() : int
+setld(id : int) : void
+getPrice() : double

+getB4(id : int) : B4

+setPrice(price : double) : void
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-id :int
-name : string

+getld(): int

+setld(id : int) : void
+getName() : string
+setName(name : string) : void
+getC3(id : int) : C3

c1
-id @ int
c2 -name : string
-id : int -createDt : datetime
-name : string -updateDt : datetime
-price : double +getC1(c3: C3): C1
+getld(): int +getld(): int
+setld(id : int) : void +setld(id : int) : void
+getName() : string |~ ——————|+getName() : string
+setName(name : string) : void +setName(name : string) : void
+getPrice() : double +getCreateDt() : datetime
+setPrice(price : double) : void +setCreateDt(createDt : datetime) : void
+getUpdateDt() : datetime
+setUpdate Dt{updateDt : datetime) : void
-getC1(id : int) : C1

#getName(id : int) : string

c4

i
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+setName(name : string) : void
+getD3(id : int) : D3

D1 77
-id : int : p L D2
-name : string -id @ int i

i -name : string

+getld() : int ——
+setld(id : int) : void svt-l-;{.i)d- u}tt) »
+getName() : string +sel :an. v
+setName(name : string) : void +getName() : string
+getD1(id : int} / I\ ﬁatNatm(mne:sﬁtg): void

D3 =
-id :int
-name : string
+getld(): int
+setld(id : int) : void
+getName() : string

U7 49 ununInAanaregdIuLlsEney “DD”

+getName() : string
+setName(name : string) : void
+getE1(name string) : E1

E1
-id :int -name : string
-name : string -createDt : dateTime
+getld(): int +getName() : string
+setld(id : int) : void

+setName(name : string) : void
+getCreateDt() : dateTime
+setCreateDt(createDt : dateTime) : void

+getE2(name : string) : E2
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D2:DD B3 :BB B2 : BB Al AA

| I |
I 1: setB3(int, string, double) : B3 : :
|
|
|

1.1: getB2(int) : B2

1.1.1: getName(int) : string

2: getName(int) : string
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8
|
|
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