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Connector for Dynamic Composition of Aspects Based on AOSD
Taewoong Kim' - Taegong Kim"

ABSTRACT

Aspect-Oriented Software Development is new software development method. It has many advantages related to software performance,
maintenance and repair. Also it offers modularization method to a existing programming language for secondary function such as security
and fault tolerance. But the present problem is that we have to use new aspect-oriented programming language. Further more when we
apply Aspect to legacy system, we have to recompile the source code in order to build software system based on AOSD. In this paper,
we propose and design Connector that can be composed with Aspect in legacy system dynamically. To elaborate this work, we use the
information of operations about Core and Aspect, and the information of pointcut described with XML. We validate that the proposed
Connector has features such as no need of new compiler, no recompilation and no modification of legacy system through case study.

Key Words : Aspect-Oriented Software Development, Legacy System, Connector, Aspect, Aspect-Oriented Programming
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Interiace_schema

Pointcut_schema

<7xml version="1.0" encoding="euc-k'?>

<xsd:schoma
Xming:xsd="http://www.w3.010/2001 /XML Schema"
targetNamespace="hitp://sclab.inja.ac.ki/interface”
elementFormDelault="qualified”
attribulerormDefault="unquatfied*
xmins="http://selab.infa.ac.ki/interface’>

<xsdelement name="category’ type="ctCategory* />

<xsd:complexType name="ctCategory”>
<xsd:choice>
<xsd:element nama="Core" type="ctinterface’ />
<xsd:element name="Aspect’ type="ctinteriace” />
<{xsd:choice>
<fxsd:complexType>

<xsd:complexType name="clinterface'>
<xsdigeguence>
<xsd-eterment name="Operation" type="ctOperation' maxOccurs="unbounded" />
</xsd:sequente>
<xsd:attributeGroup ref="gBasc" />
<fxsd:complexType>

<xsd:complexType name="ctCperation’>
<xsd:sequence>
<xsd-elemont name="Parameter’ type="ctParameter’ minOccurs="0" maxOccurs="unbounded” />
<fxsd:sequence>
<xsd:attributeGroup ref="g3ase" />
<xsd attribute name- :eturnTyue type="x5d: smnu >
ste ngme=" lon” type=
</xsd complexType>

<xsd:complexType name="ctParameier'>
<xsd-attributeGroup ref="gBase" />
<xsd:atiribute name="type" lype="xad:string" />
</xsd:complexType>

<xsd:attributeGroup name="gRase’>
<xs0:atiribute name="id" type="xsd:ID* use="required" />
<xsd:aliribute name="name" type="xsd:skring" use="required" />
<fxsd:attributeGroup>
</xsd'schema>
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<?xml varsion="1.0" encoding="euc—kt'?>

<xsd:schema
xminsixsd="tt1p: f/www.w3.0rq/2001/XMLSchema”
largetNamespace="hilp://selab.inja.ac.k/pointeut”
elementFormDetault="gualifiod”
attributeFormDefault="unqualified”
xmins="hito://sclab.inja.ac.k/ponicut™>

<xsd:glement name="category’ lype="ciCategory"/>

<xsd:complexType name="ctCategory">
<xsd:scauonce>
name="C: " type="cIC />
</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="cIPoInicul'>
<xsd:saguence>
<xsdslement name="Call" type="ctJolnpoint* minOccurs="0" maxOccurs="unbounded*/>
<xsd:stement name="Execution’ type="clJainpoint” minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:altribute name="name’ type="xsd'string* use="required"/>
<fxsd:complexType>

3d:complexType name="cl >
<xsd:sequence>
<xsd-alement name="Advice" type="c1Advice’ maxQccurs="unbounded"/>
</xsd:sequonce>
<xsd-attrioute name="idret' type="xsd!\DREF” use="required"/>
</xsd:complexType>

<xsd:complexType name="ctAdvice">
<xsd-sequance>
<xsd:element name="Ars" type="ctAigs" maxOccurs="unbounded’/>
</xsd:sequence>
<xsd:altribute name="idref* typa="xsd:{DREF" use="required"/>
<xsd:attribute name="type* type="stAdviceType*/>
</xsd-compionlype>

<xsd:complexType name="clArgs™>
<xsd:atiribute name="Idrel" type="xsd'string" uso="required"/>
<xsd:attribute name="target" type="xsd'string" use="required"/>
<xsd:altribute name="type* type="s\ArgsType"/>
</xsd:complexType>

<xsd:simpieType name="stAdvicoType">
<xsd-restriction base="xsd:string">
<xsd:enumeration value="belore’/>
<xsd:snumesation value="after'/>
<xsd:enumeration value="around*/>
</xsdrostriction>
</xsdsimplaType>

<xs0 simpleType name="stArgsTyne">
<xsd-restriction base="xsd’string">
<xsd: ion valuo=" Nid
<xsd-enumeration value="oparation"/>
</xsdirestriction>
</xsd:simpioType>
</xad:schema>
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SprocBusiness(maney : float, gubun : int) ! int
QOgetalance() : float
depositimoney : fleat) : int
ithdraw{money : float) ; int
+

Bank Customer
Sdepaosit{maney : float)
Swithdraw(maney : float) 1 %ggz‘:?:%%%%mﬂgzﬁr Sring)
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Account

bpm:Busmass(mnnay float, gubun * int) * int
geﬁalanca() loat
‘e cpasit(money : ﬂoa!) |nx

1
Bank Customar,

i : float)
Qwithdraw(money : float) ‘ reateAccourt(number : String)
SgetBalance(): float qi_:leh‘«:r:nuri() Account

T

1
[ BalanceCheck ]

[ A balance : float, money : float) ‘
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public aspect BalanceCheckAspect {

8& targeaccourt)
&& args(money)

}

hefore(Account account, float maney) throws Exception
: call{~ Account withdraw(float) throws Exception)

if (accourt.m_balance ¢ mune#
System.out printin(*Z! —."-T’if( %
throw new xceptvon( RIHLE);

Bank

N
AN

Account

prucBuslness(mnney float, gubun : int) : int

geBalance() : float

depositmoney ! float) : int
withdraw{maney : fioat) m!

1
Customer

depasitimaney : float)
Swithdraw(maney * float) 1
©getBalance() : float

createAccount{(number | String)
getAccountl) : Account

N
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ScheckBalance(balance ! float, money ! fioat)
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Core Clasg

public class Bank {
private Customer m_custome: = nuik

oublic Bank{} (}

puhllc void wnhdvaw(iluai monoy) {
it {{m_ Ly ==-1)

velum
System.outorintin S 2S FBROE HaASASLICL):

public Hoat gelBalsnce() {
return (m_ 0} ¥
}

}

(38 11) BankSBH2ZHE FEE

Aspect Class

public class BatanceCheck {
eublic BatanceCheck(} {}

oublic vold checkSalance(float batance. lloat money)
throws Exception!

i {balance < money) {
throw new Exception(" (U4 X) &8 Q% ' + balance + "R');

(2% 12) BalanceCheckZeHAZEE F&H

Core interface Aspect Interface

Pointcut (XML} H

MEE QEHNCS B (XML)

~ e
public void depositiioat money) {
1t {{m. Ko ). i { L 0) == —1)
toturn:
Systemout.ointin('Rl 28 YEROE HaABRGUTH')
} ::>

[<?xenl verslon="1.0" encoding="ELIC-KR"?>

<category
xmins:xsi="http:/ fwww,w3,010/ 2001 /XMLSchema-instance”
xsi:schematocation="http://setab.inja.ac ke/intariace Interface_schema.xsd*
xmins=*hitp://selab.inja.ac krfintertace™>

<Core id="C0}" name="Bank">
<Operation id="QC01" name="deposit’ roturnType="void">
<Parameter id="0C01PCO1" name="monay" type="float’ />
</Operstion>
<Operation Id="0C02" namo="withdraw" returnType:
<Parameter id=*0C02PCO1* name="money" type="float* />
</Operation>
<Operation id="0C03" name="getBalance’ retumType="tloat" />
<fCore>
</category>

[<?xml version="1.0" encoding="EUC-KR"?>

<category
xminsxsi="hitp: IMww w3.00/2001/XMLScheme-instance*
inja.ac. Pointeut.schama.xsd"

xmins=*htto: //selab inja.ac.ki/pointcur'>

<Connector name='Connactor’ extends="AbstractConnect™>
<Cars igref="C01">
<Operation ig="CO10CO!" idral="0CO1" />
<Opetalion ig="C010C02" Idref="0C02" />
<Operation id="CO10C03" kdrel="0C03" />
</Corg>
<Aspect idrel="A01">
<Oporation Ig="AG10A1* Idraf="ACO1" />
<IAspact
<Painteut names withdraw'>
<Call idref="C010C027>
<Advice idrel="AD10A01" type="belore">
<Asgs igroi="0A01PAO1" target="C010C03" typo="operation” />
<Args idret="OAQIPACR" target="0C02PCO1 * type="parameter* />
</Advice>
</Call>
</Pointcut>
</Connectar>
</category>

}
}
public void deposil{fioat maney) {
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<?xm] version="1.0" encoging="EUC-KA'?>

<category
Xmins:xsl="h1to://www w3.org/ 2001 /XMLSchema-instance®
xslischemal.ocation="hitp://selab.injs.ac.ke/interlace Interlace_schema. xsd'

<Operation id="OA01" name="checkBalance" returnType="void"
exceplion="Exception'>
<Parameter id="0A01PA01" name="balance" typex‘ficat' />
<Parameter id="0A01PAC2" name="money" type="float" />
</Opeiation>
</Aspact>
</category>

xmins="http://sslab.inja.ac.kr/interface">
> <Aspect Id="A01" namo="BalanceChock™
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