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Abstract The service oriented architecture assures flexibility of enterprise application development, so it supports
agile reaction to business change. On the other hand, considerable effort is needed to develop a service by combining
business and constraint consumes because the entire combination logic should be changed according to the change
in business rule. To improve the current method, this paper applied an aspect oriented approach to service system
development. In this paper, the rule concern is proposed in addition to the core concern and cross cutting concern
of aspect oriented approach. The rule concern is extracted from business rules included in the business processes and
services. The rule concern is classified into the process rule aspect and service rule aspect according to the level of
the rule. In the proposed approach, system is modularized into the core concern, cross cutting concern and rule
concern through separation of concern, and they are maintained independently. Therefore, the adaptability, reusability.

and maintainability of a service system will be enhanced.
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[Table 1] Description of Concern

Aspect

Description

Core Concern

- Core concern is the business
function that each module should
perform.

- A business process generally
consists of several services.

Cross Cutting
Concern

- Cross cutting concern is the common
system function which covers several
modules.

- One cross cutting concern is
implemented as a service.

PRA
(Process
Rule
Aspect)

Rule
Concern

- PRA is the business rule which
makes a change in business process.
- Service orchestration should be
changed if PRA is changed.

- PRA is generally related to the basic
flow and the alternative flow of use
case description.

- PRA is implemented as a part of
business process using aspect oriented
business process execution language
such as AO4BPEL or aspect oriented
programming language such as
Aspect].

SRA
(Service
Rule
Aspect)

- SRA is the business rule which is
included in the service.

- SRA acts as the variation point of
cross cutting concern.

- SRA is generally related to the
pre-condition of wuse case. The
pre-condition is  defined using
<<include>>.

- SRA is implemented in a service
using aspect oriented programming
language such as Aspect].
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[Fig. 2] Example of travel portal as a composite web
service
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[Fig. 3] Abstract process of travel portal scenario
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<processname="Package".../>
<sequence>
<receive partner="client"
operation="getTravelPackage"
variable="request"

Process

sequance

createlnstance="yes" .../>
secuence <sequence>
<invoke partner="airline"
operation="findFlight"
outputVariable="flightOut"/>
<invoke partner="hotel"
operation="findRoom" .../>
</sequence>

<assign>...</assign>

<reply  partner="client"
operation="getTravelPackage"
variable="proposition" .../>
</sequence>
</process>

[Fig. 5] An example of BPEL statement for Package
process
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Sequence ) !
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<assign>
<empty>
</assign>
</case>
<otherwise>
<assign>
<proceed>
<fassign>
</otherwise>
~=-</switch>

.
.

[Fig. 6] Addition of BPEL statement according to the
change of rule

[*F

Al
=4

AO4BPELS
H (Joint Poin
g = T M"E
<case>w o7 THE
<pointcut>o. 2 2]
ZEA Lx}ﬂ&
gt A S T

Z(Weaving) ¥t} 131
HH Z2A F

A A AR

=2 —rfﬁ 3}711

740

Process

sequence

Process

sequence

sequence

Tovoke
(findFlights) S

S
d Roo:

Process Rule Aspect #1
if do not found flight, do not search room

JointPoint:
(findFlights)

cemser intPoint:

indrooms)

Process Rule Aspect #2
if do not found room, do not proceed

// Process Rule Aspect #1
// if do not found flight, do not search room

<aspectname="ifdonotfoundflight,donotsearchroom">
<variables>...</variables>
<pointcutandadvicetype="around">

<pointcutname="hotelprocurement">
//process|@name="FullTravelPackage"]

//invoke

[@portType="hotelPT"and @operation="findRoom"]
</pointcut>

<advice>
<switch>
<case condition="bpws:getVariableProperty
(flightresponse,isnull)=1">
<empty/>
</case>
<otherwise>
<proceed>

[Fig. 7] An example of AO4BPEL statement for
Separated Process Rule Aspects
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public class flightOutinterceptor extends Abstractinterceptor {
public String intercept(ActionInvocation invocation) throws Exception {
ActionContext context = invocation.getlnvocationContext();
FindFlight = (FindFlight)session.get(*flight");
if(flight==null}{
returnAction.empty;

returninvocation.invoke(); }}

[Fig. 8] An example of Interceptor
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[Table 2] The comparison of the proposed approach
with existing approach

?pzisancgh Proposed approach
Architecture SOA SOA
. Core concern,
Core concern, Cross cutting concern,
Concern Cross cutting ’
concern Rule concern '
(Process rule, Service rule)
Maintainability Good Higher than the existing approach
Reusability Good Higher than the existing approach
Adaptability Good Higher than the existing approach
Reusable unit Service Service, Process, Rule
Design complexity | Average More complex than the existing
approach
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