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Unified Modeling Language (UML) is a language that is used extensively to
design system structure for software development. UML structure can be divided into
2 types: structure diagram and behavior diagram. Mostly, UML is used to design
Object-Oriented paradigm that is one of the most widely used techniques for software
development. However, there are still some limitations in object-oriented software
development due to code tangling problem. Aspect-oriented paradigm is the way to
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reduces the problem of code tangling and make software structure clean and
configurable. Thus we used AOP to design software process with UML. UML is
implemented for flexibility and performance. Although there are introduction of many
standards designed for UML and AOP, it’s realization is lacking. This thesis
introduced UML standard to support AOP and OOP design software system in system

analysis and design phase and developed tool to support this standard.
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£} SessionHandler
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= entity

- |d] Alway.java

+-|J] ByDay.java

+-4J| Discipline. java

+-|J] Employvee java

+-|J] GovernmentOfficer, java

+-|J] Honorfble,java

+-1J| HonorHistory java 3 controller

+-4J| Honor.java +-|J] EduDal.java

+ !U HonorRequestingHiskary. java +-|J] HonorableDao, java

+-1)| Leave.java +- )] HonorDABo. java

+-1 )| Office.java +-[J] HonorHandler, jawa

+-1 )| Officer.java +-[J] HonorHistory, java

+- )| PostiondndSalaryHistory.java - [J] OfficerDa0, java

+-1J| Position.java +-[J] PositionDAC, java

+-[J] Promotedble,java +-[J] PromotesbleDdd, java

+-3J| Promoke.java +-[J] PromoteHistoryDAC, java

+- )| Salary.java +-[J] SalaryDao,java

+-1 )| Seminar.java +-[J] SalaryHandler.java

+-1J| SupporbGroup, java +-[J] SeminarDAC . java

+-p )| WorkLine, java +-[J] Sessionltljava

+- 00| WorkQuantity. java B government_contraller.acld
B government, acld | governrment_controller. aop, xml
H| government.oop.xml ¥| government_controller.oop.xml
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<(hject-Oriented=

<(Class name = “Class| ™=

</Object-Oriented=
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® Classi
o atkrl:ink
o atkrz: ink
@ operationl(): woid
@ operationz(): woid

U7 4.23 anenFeinqgulelinuauiia tagwgAnssy

<Ohject-Oriented =
<Class name =*“Class1"/=
<pttribute name="atrl” type="int" accessType="private™ isStatic="false™ value=""1"/=
<gitribute name="attr2"” type="in" access Type="private” isStatic="false™ value=""2"/=
<pperation name="vperation]” return Type="void"” accessType="public” sAbstiract="lalsc™ value="1";>

<pperation name="opertion2” return Type="void" accessType="public” isAbstract=""Talse™ value="2";/>

</Objeet-Oriented =

517 4.24 1lenmsuuuMItinesingrosnmmFeiagilolauaniia uazngAns sy
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- AANFIFIING LUDNANNAUNUTUUULNYIVDINY (Association) 94
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<Class name = “Class2™=
<many-to-one class= "class 1"/

</Class>

<Class name = “Class| ™=

<one-to-many class= "class2"/>

</Class>

[

{ o [ Y { @ 4 { [
511 4.26 1enensuuuMIsiaesinguesamsFeiagnianuduiusuuuneIvo iy
Aa o A A v o A . . [
- AAAIYINGY IDNANUTUNUTUVUFUNDA (Generalization) mgﬂ
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(3 Class1

(3 Classz
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Q

<0Object-Oriented=>
<Class name = “Class2™>
<generalize>class|</generalize>
</Class>

<(lass name = “Class]1”/>

</Object-Oriented:
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{ ° @ a o { J . .
717 4.28 PAAIUDUNMITIADITAYVOINAAFIINNTUANNTUWRUTUVY Generalization

Aa o A A v o Jd A 9 @ . . 1Y
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9 Interfacel
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g‘]J“V] 4.29 AMAIBIIAYNUANVUTUNUSLUU Realization

<(Mject-Oriened=
<Inteface name = “Inteface | "=
<Class name = “Clags] ™=
<realize=Inteface ] </realize=

<Clags>

=Object-Oriented >

v o

51U 4.30 PAMIUVUMITNABITAYUBIAMNAFITAGNNANNFUWNUTUVY Realization

4712 wamsnageumsuiasdoya vosnmaBIanHMz

9
i?ﬂaglaﬂﬂﬂlﬂﬂﬁﬂuﬂTiLL‘]Ja\15191}’03;]ﬂﬂl@ﬂﬂﬁWﬁL%ﬂﬁﬂHmzﬁu%%ﬂ‘ﬁUTﬂ

4‘ A 1 o 9 a o 9 a
- insedevy luimsudasdoyavesnarsFeanyazar lulianw
9
duiusuuuunaliusznINemaF ingiuaaa TNy
A o A v o J v . [ A 3
- AAAAnYaE IoNANNFURUTIUVTIN Joint) AN 4.31 1

o @ Y Y A
mmiauﬂamaﬂmﬁlumﬂmm‘u‘umﬁ]mmmq”lmﬂumgﬂm 432

® Classt ) Aspect!

~ a o A v o J 1
g‘]J“V] 431 AANFIFIANHUSNUANUTUNUSLUDITIV



87

<Aspect-Oriented>
<Aspect-Class name="Aspect1” callClass="Class1">

<pointcut values="1" /> <0Object-Oriented=
</Aspect-Class> <Class name="Class1" /=
</Aspect-Criented> </Object-Criented>

{ o [ A o { v o d ]
Eﬂﬁ 4.32 L@ﬂffﬂi!L‘U‘UﬂWiéma’EN’NlQ“ll@\iﬂﬁWﬁL%\‘]ﬁﬂ‘Hﬂ!gﬁﬁﬂ'ﬂuﬁﬂwu‘ﬁllﬂﬂiﬂu
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33 Wi
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- AMAFIENYUY tolgada(Pointcut) AUAMTIFIIAY A9

4.34

=l

< o [ Y I [
awnsomlasesnuniwenmsnuumsiiassiag Iaidudegl

(3 classi ) Aspectl
@ operationl(): vaid @ pointcut1lh: woid

A a o A v o 1 A A @
Eﬂ“ﬂ 4.33 AATIINANHUSNUANUAUNUTUUUIIVNBDNIAAAN

=Aspect-Oriented=
<Aspect-Class name="Aspectl" callClass="Class|"=>
<pointcut name="pointcutl" callMethod="operation 1{)" return Type="void" values="1" /=
<fAspect-Class=

=/Aspect-Oriented=

=Object-Oriented=
<(Class name="Class ">
<pperation name="operation " returnType="void" access Type="public" isAbstract="false" values="1" /=
</Class>

=/Object-Oriented=

{ o [ a o ! v o 1 4 @
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473 wamsnaaeuYAIEIUEINIAsIAIINvRINAIEBIANHMZ tazAMATIINg

9
' o a <
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ANPULVOINDE dnvauzInseadenana
ﬂmm%ﬁ@q Wﬂg‘ﬂﬁ 421 public class Classl { }
ﬂmm%ﬁ@q Wﬂg‘ﬂﬁ 4.23 public class Class1 {

private int attrl ;

private int attr2 ;

public void operation1(){ }

public void operation2(){ }
H

ﬂmm%ﬁ@q Wﬂg‘ﬂﬁ 4.25 public class Classl {

private java.util.Set class2;
}public class Class2 {

private Class1 classl;

H
ﬂmm%ﬁ@q Wﬂg‘ﬂﬁ 4.27 public class Classl { }

public class Class2 extends Class1 { }
e L‘?)‘Q”j@q wﬂg ‘]J“ﬁ 4.29 public interface Interfacel { }

public class Classl implements Interfacel { }

AAEANHUZIAZIFIIAYAIgUN | public class Classl { }
431 public aspect Aspectl {

pointcut () : call( Classl. );}

AAEANHULIAZIFITAYAIJUN | public class Classl {
4.33 public void operation1(){ }
}public aspect Aspectl {

pointcut pointcutl () : call(void Classl. );}
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Abstract: Object-oriented paradigm is one of the most widely used techniques for software
development at present. Unified Modeling Language (UML) is a standard used for object-
oriented software development. However, there are still some limitations in object-oriented
software development. The aspect-oriented paradigm will solve these limitations. This research
will extend the capability of the UML by including the characteristic of the aspect paradigm.

Moreover, XML will be used as a document to transfer data between UML and source code.

Introduction: Java programming is widely used in the development of many applications in
object-oriented paradigm. Moreover, it is appropriate for Software Development Life Cycle

(SDLC) that uses UML in process.
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Although, java con be used for the abstraction principle making less complexity, there
are still some problems in code management. Aspect-oriented paradigm is the way to solve this
problem because it has the solution to manage cross-cutting problem that reduces the problem of
code tangling and make software structure clean and configurable.

This paper addresses the aspect-oriented in design that leads to the implement phase. The
aspect-oriented is included in the UML to support the design phase. Then we used XML to
change from the model to the source code. This system consists of 3 sections as follows: Design

section, Transformation section and Generator section.

Methodology: The following is 3 section of the system.

1. Design section: It is used as a user interface. UML notation will be drawn to analyze
the software system. UML notations consist of class diagram, relation and aspect diagram that
extend from UML.

2. Transform section: This section will extract entities and relation from UML notation
in Design section. We can divide this section to 3 subsections as follows.

2.1 Entity extractor: This part will extract UML entities that are Class,

Interface, Component and Aspect these entities are kind of Classifier.

Classifier

Figure 1: Aspect as a metamodel element derived from Classifier

2.2 Relation extractor: This section will extract UML relation between each

UML Entity.
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Relationship

Generalization

Dependecy Association

Figure 2: Some kind of Relationship element in the UML metamodel

2.3 Xml builder: Xml builder will get values that are extracted from above sub-

section and write them into xml file with specified format.

-<bject-orcinted=
-<class=
<name=</name=>
-<attribute=
-<list=
<value=<{value=
<flist=
=faltribute>
—<opcration=
-<list=
=zvalue=</value=
</list=
</operation=
=<relation=
<type=</type=>
<class=</class>
</relation=
</class=

</Object-oricnted=

-<Aspect-oriented>

—<¢lass>

<name=></name=
-<joint-point=
-<class name=""">
~<method name="" relurn-type=""=>
—{at"g}
=value>=</value=
<farg=
</method=
</class=>

=/joinl-point=

<fclass=>

</Aspect-oriented=

Figure 3: Xml format file for java and aspectJ
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3. Generator section: This section will generate xml file to Java and Aspect] source
code. We can divide generator section to 2 subsections.

3.1 Xml parser: Xml parser will parse value from xml file from xml builder

section.
3.2 Code generator: This is the final section that gets parsed value from XML
parser.
] Xml
Document
o DOM
Java Code | g — Aspect] Code

Figure 4: Source code output after Xml file pass Generator section

Conclusion: This system addressed design phase and implementation phase, and the aspect
extended to UML. Then, this work proposed UML description language and Aspect description
language based on XML. Furthermore, XML will be automatically generated to Java and
Aspect] source code for used in implementation phase. Thus, this system will be useful for

system analysts in the design phase and programmer in the implementation phase.
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- 4lg government.oop.xml TGENGERRER)T

<?xml version="1.0" encoding="UTF-§"?>
<Object-Oriented>
<Class name="PartTime">
<generalize>Employee</generalize>
</Class>
<Class name="Employee">
<generalize>Officer</generalize>
</Class>
<Class name="FullTime">
<generalize>Employee</generalize>
<realize>HonorAble</realize>
</Class>
<Class name="HonorHistory">
<one-to-one class="HonorAble" />
<many-to-one class="Honor" />
</Class>
<Class name="Honor">
<one-to-many class="HonorHistory" />
<one-to-many class="HonorRequestingHistory" />

</Class>
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<Class name="HonorRequestingHistory">
<many-to-one class="Honor" />

<many-to-one class="HonorAble" />
</Class>

<Interface name="HonorAble">
<one-to-many class="HonorRequestingHistory" />
</Interface>
<Class name="GovernmentOfficer">
<generalize>Officer</generalize>
<realize>HonorAble</realize>
<realize>PromoteAble</realize>
</Class>
<Class name="Promote">
<one-to-one class="PromoteAble" />
</Class>
<Interface name="PromoteAble">
<one-to-one class="Promote" />
<one-to-many class="PositionAndSalaryHistory" />
</Interface>
<Class name="Salary">
<one-to-many class="PositionAndSalaryHistory" />
</Class>
<Class name="PositionAndSalaryHistory">
<many-to-one class="PromoteAble" />

<many-to-one class="Salary" />
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<many-to-one class="Officer" />

</Class>

<Class name="WorkQuantity">
<many-to-one class="Position" />

</Class>

<Class name="0Office">
<many-to-many class="WorkLine" />

</Class>

<Class name="SupportGroup">
<one-to-many class="WorkLine" />

</Class>

<Class name="WorkLine">
<many-to-many class="Office" />
<many-to-one class="SupportGroup" />
<one-to-many class="Position" />

</Class>

<Class name="Position">
<one-to-many class="WorkQuantity" />
<many-to-one class="WorkLine" />
<one-to-one class="Officer" />

</Class>

<Class name="Seminar">
<many-to-one class="Officer" />

</Class>

<Class name="Discipline">
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<many-to-one class="Officer" />
</Class>
<Class name="Leave'">
<many-to-one class="Officer" />
</Class>
<Class name="Cooperative">
<many-to-one class="Officer" />
</Class>
<Class name="Officer">
<one-to-many class="PositionAndSalaryHistory" />
<one-to-one class="Position" />
<one-to-many class="Seminar" />
<one-to-many class="Discipline" />
<one-to-many class="Leave" />
<one-to-many class="Cooperative" />
<attribute name="image" type="String" accessType="private" isStatic="false" values="1"
/>
<attribute name="name" type="String" accessType="private" isStatic="false" values="2" />
</Class>

</Object-Oriented>
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<?xml version="1.0" encoding="UTF-8"7>

<Object-Oriented>

<Class name="HonorHandler">
<generalize>SessionUtil</generalize>

</Class>

<Class name="HonorHistory">
<generalize>SessionUtil</generalize>

</Class>

<Class name="PromoableDAQO">
<generalize>SessionUtil</generalize>

</Class>

<Class name="SalaryDAO">
<generalize>SessionUtil</generalize>

</Class>

<Class name="0OfficerDAO">
<generalize>SessionUtil</generalize>

</Class>

<Class name="HornorAbleDAO">
<generalize>SessionUtil</generalize>

</Class>




113

\

A Y
giemslyau

3I5MsAanRI SUTUML
o o . 4 . 3 o
- imsani lvaa Eclipse IDE 11910130 laged http://eclipse.org IINUUNINITING

TWangniiusalieglulvames eclipse
4

- WimsAadaduANYes Eclipse IDE 4141A EMF and UML2 91009 laset
http://eclipse.org

- 11114 Jar vou SUTUML TnaluTlaines plugin FaegluTulames eclipse 714
QnINZooN

o a & 0o < . d? . < @
Tagraannaaded 139921510 plugin Y99 SUTUML 4% 11 Eclipse IDE Tagaziiuaagl)

rE New @1

Select a wizard

‘Wizards:

= Groowy ~
= Hibernate ]
= lava
== Java Emitter Templates
= JBoss iZache
== Plug-in Development
== Simple
& S
B aspect Diagram
B Class Diagram
:-'0 Sequence Diagram
) Usecase Diagrarn
+-[ SWN
[ WML
+-[= Examples “

e O e O e e [ A

| | Cancel

] 9
plugin ¥89 SUTUML Kifognanadadu3e



38mMsl¥ I SUTUML
- 1ia Eclipse IDE waziimsiaen "File"->"New"->"Other"->"SUTUML"->"Aspect
. (% 3 J a o Y dgl
Class diagram" naanmiu ldnanmyadnuae (*.acld) WYPNAIT VU
- Wadiwmsud lvvesnaaFednyaiy (Aspect Class Diagram Editor) tta2331n15 1%

4 o 2 o o 4 a o [
41U pallete Lﬁ@‘i/l”lﬂﬁﬁ%}NfﬁW\lﬂﬁiyﬁﬂy‘El!‘1]i’]QﬂWBT@BﬂLLUUL%QLLUUﬁHﬁ@Q @Ng‘ﬂ

[.} Select

4, Marquee
[== Comman -
|=| Make

l Anchaor to Moke

(= Entity *
(3 Class

) Aspect Class

€9 Interface

[= Relation .
" Bssociation

-1 Dependency

A Generalization

- Realization

A fggregation

A Composite

- Jaink

AIUY84 pallete MU0 NVEI UML

{ { o a ! J

- tdesmsnlasugdves UML #ildeenuun3lddimsaanuni Ildumena
o 7= g

acld 91011UAN "UMLGen"->"ModelToDocument" Iagaz 1a llaniluones

msdranaiagesnin
y_ 9 A o [ Y o a A J
- wazdhdesmsnlasugivesuenaismsdiaesiag  Idiimsaanynililg
o A V(oA &
wwana xml 9INUUIADN "UMLGen"->"DocumentToClass” Iagag I8 lnlainilu

Tassadavesnaran ldesnuuylioonin



wefina desiana aieiui 8 Uguiou w.a. 2524 FunAnszaulTyaN
AsNENINNTIUABNTAADS dNinIrIrINTTUMERs uiancaoma Tuladgsus danda
= 5 3 = A~ o o 3 = Y Y o o a
uATFEWN dusamsanuiiell wa. 2546 merasndusamsane ladihaunueaanian
a a L o ] ] o w A a o a [
ArInssuneNIRes Iudunisdiedeu dnindyisinssumenas umaineaemn uladgs
~ o = v 9 Y a J s & o Y Ya o 14
wis - nmsihinuneItumuMsdouazunea AN TuTedans  Fuihliiitela

Yo o d? =3 Y a A = 1 [ a 9 a o 4
JINAAUDNNINVU ilﬂulmﬂm!,i\‘lj]ﬂclﬁmilSﬁﬂH"l@]ﬂiui%ﬂﬂﬂiiyiy’ﬂﬂ‘ﬂiﬂﬂWll’Jﬁ’Jﬂiillclf’fJW@]LL’Ji

U
I

3| @ v o [ Qs}l 1
edlumswannanuianuaunsaldnudres aniulull wa. 2548 ldddnmdely

a a a 4 o v Aa a J a [}
AMIFNIAINTIUABUNANDS A NINIFIAINTINANANT  WrImeaoma TuTaggsuns 1wl

N.A. 2548



