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Abstract : Agent technology becomes more and more importance in the e &usinessdomain. The concepts
and technology have been brought to a stage where they are useablein real applications, and there is a
growing understanding of how to apply them to practical problems. Component methodologies have
proved to be successfulin increasing speed to market of software development projects, lowering the

development cost and providing better quality. .

In this paper, we propose systemical development processusing component an (Unified Modeling
Language)technology to analysis,desgn and deveop e #&usinessagent. The gMA @ (m besinessAgent &
Component Based Development) processis an attempt to consider a best features of existing
AOSE(Agent Oriented Software Engineering) methodologies while gro@ agentariented conceptsin
the same underlying semantic framework used by UML, the st odeling language for Object
Oriented Software Engineering. Finally we describe how th con pts may assist in increasing the

efficiency and reusability in businessapplication and e &usine t®evelopment.
Keywords : M &usinessAgent(mbA), mbA &BD Referen cture, mbA &pec.,CBD
1.Intro

Recently the software lifecycle is getting
information technology is more focuse
the development of software which i
domain. According to these require

r ¢nd web service for paradigm of next generation
gmisinessmodel has developed very rapidly. Therefore,
ctionable, various, stable software, the key of business
ot only the component having exchangealle module that
performs independent business a n in software system but also the utilization of agent in eae
businessdomain become more n[@‘. It is important to produce the agent servicebasedon component
technology that is change togrep ent and portability toward developing the software having high
productabilit y[1][2].

*

In this paper, we progQs
model, goal model
models conside

&BD process. This proposed possesapplies mbA model notation and role
ture model and interaction model in the view of agent. Simultaneously, these 4
bA model. The mbA Model can define agent characteristics and the relations

among agert sametime, component is possibly constructed on mbA specification. In addition the
processare preseMed though of e businessagent models the casestudy of component information search
agent.

2. Related Works

2.1Agent Concept Model

An agent is an atomic autonomous entity that is capable of performing some useful function. The
functional capability is captured as the agent's services.A service is the knowledge level analogue of an
object's operation. The quality of autonomy means that an agent's actions are not solely dictated by
external events or interactions, but also by its own motivation. We capture this motivation in an attribute
named purpose. The purpose will, for example, influence whether an agent agreesto arequestto perform a
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service and also the way it provides the service. Software Agent and Human Agent are specialization of
agent[3].

Figure 1givesan informal agentaentric overview of how these concepts are inter aelated. The role concept
allows the part played by an agent to be separated logically from the identity of the agent itself. The
distinction between role and agent is analogousto that between interface and class:a role describesthe
external characteristics of an agentin a particular context. An agent may be capableof playing severalroles,
and multiple agents may be able to play the samerole. Roles can also be used as indirect referencesto
agents.This is useful in defining re asable patterns. Resourceis usedto representnon @autonomous entities
such asdatabasesor external programs used by agents. Standard object ariented concepts are adequatefor
modeling resources[4].

Purpose Goal

Resource Com municativeAction

MessageSentEvent Messagefrrived Event

Figure 1.Agent Concept Model
2.2Reference Architecture of mbA &@&BD

In order to consSMct component reference architecture, agent is classified in general agent type and e e
businessfunction attribute. Figure 2 is a component and meta architecture of basedon all above described
for e &musinessagent[5][6].

Referencearchitecture is consisted of dimension, which has 14general types and 11concrete businessagent
typeswith domain oriented component architecture. Thesetwo classification areastend to be independent
for eachcrossaeferenced. Eachareahasits own horizontal and vertical characteristics. Generalagent types
are corresponding to agent platform and application. It is possible to develop agent system or application
by the referencing architecture. The technology of agent can be applied to businessdomain.

Developed component is classified by the reference architecture and is placed according to general agent
type and businessattribute. In caseagent is applied to the agent system or business domain, system is
possiblyto build up by identifying component related to businessdomain and combining it.
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General Type

Figure 2. mbA &BD ReferenceArchn@

3.mbA &BD Pro

\

As we suggestedmbA &BD referencearchitecture in previgys g rch[5],component development process
basedarchitecture is a set of activities and associatedre%/ ich lead to the production of a component
t

asshown in figure 3. Thesemay involve the develo component from mbA specification by using
UML model. Here, our main concern is the specifica rkflow.

-
ents Identification

Use Case Use Case
Identification Description

e.b’ ) ebA Goal S <bA ebA
ification Interaction | | Architecture
Role Model || Mode ¥ " pedel [ Model |, SRS
- Creation 3 5 Descripfion
Creation Creation Creation

\/
ebA—-CBD Specification Development

e—Business eI e—Business Component
Concept 7| stalic Model Il Interface [— Spec. Description
Model Identificafion fArchitecture

L

Component Adaptation

Provision [J—* Assemble > Test [—* Deployment

Figure 3. mbA &BD process

In addition, we consider systemical development process using AUML and mbA model technology to
analyze, design, and develop ed&musiness agent. The domain analysis specification, design model,
implemented component, which are produced though the process,are stored in the repository[6].
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3.1ImbA Requirements Identification Phase

The requirement of agent should be first identified in desired business system. The primary property of
agent is able to analyze after that the description for specific agent platform and the sorts of essential
properties should be understood. At the same time, it is very important to consider weather the
requirement, which is already defined, is corresponding to agent type in reference architecture and what
businessconceptis focusedon..

For the e &usinessdomain analysis,UML approachis used. Diagrams usedin problem domain analysisare
use case diagram. Use case diagram is a diagram that shows a set of use cases and actors and their
relationships. It supports the behavior of a systemby modeling static aspectsof a system.

Also, domain analysis is presented on entire domain concept and scenario using activity diagram.
Requirement analysisis defined through usecasediagram, and usecasedescription.Q
.
3.2mbA Specification Development
2

Agent specification basedon user srequirement createsmbA Specificatj dt models. These products
that are acquired though the specification phase,becomesthe main r @ 0 identify and development
new components. (

s®bA Model extendsthe UML meta &
Qe notation that mbA Model represents

As mentioned, in order to provide a further degreeof expresX
model by adding a number of elementsto it. This sedion ded

graphically the instancesof these new meta alementsin
I

Figures 4 provide a summary of the symbols r@ ng the mbA Model concepts and relations
respectively. It is notice that symbols are associatedtoN@€ments natively included in the UML meta aaodel,

which doesn tmention here. ‘Q *
The usagesof relationships are asfollo%%
o}

I Implication: This relation links re elements that have an attribute of type state to a single
element that hasan attribute of tyRgfst#te

ebA Model Notation

8 Agent O Goal [::::I Role Q Task

8 Business Actor Agent Area

44—  Interaction ——>» Assignment

\—0 Implication  ==ssseeeses »  Dataflow /

Figure 4. mbA Model Notation

! Assignment: This relation links an element of type Autonomous Entity to an element that has an attribute
of type Autonomous Entity. The semantics are such that the assignmentfrom one Autonomous Entity to
another following the direction of the arrow.
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I Data flow: This relation links a Data Prosumer to an Information Entity that is produced or consumed.
This is the samerelation asthe Object Flow relation defined in UML and therefore the samesymbol is used
here.

3.2.1mbA Identification and Role Model Creation

This focuseson the individual Agents and Roles.For eachagent/role it usesschemesupported by diagrams
to its characteristics such aswhat goalsit is responsiblefor, what eventsit needsto sense,what resourcesit
controls, what tasksit informs how to perform, 'behavior rules', etc.

Agent identification usesmbA &BD reference metrics asfigure 5. Agent naming is referencedfrom usecase
description and role model is created using mbA model notation. Also, mbA &BD referencemetrics usedto
give a classification code.

E-Business Agert Sﬂeml'eﬁ riim (00) | General Business Activity Agent  (10)

Level
Interoperation | Transaction | Worklow | Marketing | Legal | Finencial /"‘59‘"3”.?; 'mg At | o 24
Agent Type Agert Agent Agent | Agent |Agent | Agent ‘Agert Epge““ (20 20
(01 @ @) an 12| 1 4 (15

Softwere Agent (SWA)
Autonomous Agent  (AUA) ’
Interactive Agert (IN)
Aceptive Agert_(ADA) .
Moble Agert. (VB4)
Coordinative Agent  (COA)
Inteligent Agert (ITA)
Wapper Agert. (AR R
Mdde Agent (MOA)
Interface Agent (IFA)
Informetion Agent(IMA)
St Agert. (SWA)

Hybrid Agent (HYA)
Heterogeneous Agent._(HGA)

Figure 8. B referencemetrics
3. oalModel Creation

This shows Goals, Tasks, States ependenciesamong them. Goals and Tasks are both associated
with States,sothat they can be lin y logical dependenciesto form graphsthat show e.g.that achieving
a set of sub goalsimplies t higher level Goal is achieved,and how Taskscan be performed to achieve
Goals. Graphs showing | dependencies can also be drawn, and we have found UML Activity

Diagram notation use

3.2.3mbA Interaction Model Creation

This model hig ts which, why and when agents/rolesneedto communicate leaving all the details about
how the communication takes place to the design process. The interaction model is typically refined
through severaliterations aslong as new interactions are discovered. It can be conveniently expressedby
means of a number of interaction diagrams. This model is interaction centric and shows the initiator, the
responders,the motivator of an interaction plus other optional information such asthe trigger condition
and the information achievedand supplied by eachparticipant.

3.2.4mbA Architecture Model Creation

This model shows agentsrelationship to negotiate and coordinate in agent area. It considersthe business
actor and domain concept. An agent area is where software agents meet and interact in the target
architecture. The agent areascan be distributed on different hosts, and facilitate meansfor efficient inter ae
agentcommunication.
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There are two main types of agent area. One is the area where the agents advertise their capabilities,
communicate with other agents.The other is the user alient where the userinteracts with agents.

3.2.5mbA Specification Description

The mbA specification description is based previous models as role model, goal model, interaction model
and architecture model. mbA specification is shown functional and non &nctional elements in figure 6.
The functional elementsare describedto useclassdiagram and sequencediagram.

3.3mbA &BD Specification Development

We have attempted summarize the processtasksinto the four stages:e #msinessconcept model, e &usiness
static model, e &musinessinterface identification and component specdescription.

O\Q
X
$\,
Figure 6. mbA Specif

The specification development takes asits input fro irgments a use casemodel, mbA models and a

mbA apec. It also usesinformation about existing %@ assets,such as legacy systems,packages,and

databases,and technical constrains, such as use of p&&fcular architectures or tools. It generatesa set of

component specifications and a compopé wﬂ ifecture. The component specifications include the
.

interface specifications they support bn, and the component architecture shows how the
components interact with eachother.

nent usersand performance must be provided in specification
form for integration. Also, this inf&gfiaffon can be provided and acquired by producer, consumer and agent
in interoperating system. Theqgformation of component design and development, and also functional and
non danctional information t "be provided by producer, and agent must provide the commercial
information with this. QXormation is the important standard for choice and the ground for reuseto
acquire the compone ure 7 showsthis information.

The identified information based

Figure 7. Component specification
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