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Abstract: Researchers and software designers come to a conclusion that identifying objects

including associations, attributes is an ill-de�ned task and there is no uni�ed methodology for

object-oriented software design. In this research, we suggest an approach to solve the diÆculties

of object-oriented design by developing a distributed expert system that contains formulated de-

sign patterns and rules that aims at automating object-oriented design process in an interactive

way. A novel point is using an interactive user interface to enable software designer and the sys-

tem communicate with each other in order to determine the best design, without disturbing the

creativity of the designer. Thus, making it possible for distributed expert system, to overcome

the data sharing and the interoperability problems in a groupware. In this paper we present the

system architecture and the research outlines.

1 Introduction

The four challenges of object-oriented design are to
identify the objects and classes needed to implement
the software, describe the relationships between the
identi�ed objects and classes, de�ne the behavior of
the objects by describing the function implementa-
tions of each class, and re�ne and organize classes by
using inheritance to share common structure [Rum-
baugh et al., 1991] [Holland et al., 1996]. These are
very complicated challenges because of there depen-
dence on heuristic [Kato, 1998].
On the other hand, changes of social and technol-

ogy's �eld result in the change of software develop-
ment framework, from command system into coopera-
tion system in groupware using network technology as
media [Drucker, 1988]. This brings an urgent need of
a new Computer Aided Software Engineering (CASE)
tool, which can handle data sharing, interoperability,
compatibility and portability problems.
Researchers and software designers come to a con-

clusion that identifying objects including associations,
attributes is an ill-de�ned task, regarding of the diÆ-
culties of heuristic [Kato, 1998] [Holland et al., 1996]
and there is no uni�ed methodology for object-oriented
software design. This is mainly due to lack of formal-
ism for object-oriented software design.
In this research, we formulate design patterns and

rules, and store them in the distributed knowledge
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bases of the OOExpert system. The system can over-
come certain diÆculties in the object-oriented design,
diÆculties in the very large knowledge base system,
and it can ful�ll the need of a new CASE tool for
groupware.

2 System Architecture

Figure 1 shows an overview of the OOExpert's ar-
chitecture. This system is composed of User Inter-
face, Communication Engine, Reasoning Engine, Dis-
tributed Knowledge Base, and Documentation Engine.
Each engine with a running autonomous task is called
an expert unit.

2.1 User Interface

There are four functions that are managed by the user
interface unit, they are object-oriented design editor,
reasoning engine process (result) viewer, Java source
code viewer and documentation function. Using this
user interface unit, software designer and expert sys-
tem can communicate with each other in order to de-
termine the best design.

2.2 Communication Engine

The communication engine is mainly responsible for
maintaining connection between user interface unit
and another expert units besides of message manage-
ment. We are implementing the communication engine
by using CORBA (Common Object Request Broker
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Figure 1: System Architecture of the OOExpert

Architecture) distributed object, because it can han-
dle data sharing, interoperability, compatibility and
portability problems on complex application.

2.3 Reasoning Engine

The reasoning engine plays an important role in rea-
soning about the design requests coming from the user
and the design rules or patterns that are stored in the
knowledge base. Actually, reasoning engine is com-
posed of the object-oriented reasoning module and
the source code reasoning (generation) module. These
two, address two kinds of design rules in distributed
knowledge base.

2.4 Distributed Knowledge Base

Distributed knowledge base is composed of some
knowledge bases, using KQML (Knowledge Query and
Manipulation Language) as communication language.
In this research we intend to capture and reason with
the sort of knowledge that software design experts use
in design. Software design knowledge includes design
product knowledge and design process knowledge.
The design product knowledge relies on the perspec-

tive that the design system is viewed. It includes
domain-speci�c concepts, constraints and qualitative
or quantitative models of the system. And the design
process knowledge is viewed as a progression toward a
goal by applying detailing patterns. The design pro-
cess knowledge involves design rules acquired from hu-
man design, and tacit knowledge to make such pattern
operational. Actually, design rules have two kinds of
rules, the rules for object-oriented design and the rules
for source code generation.

2.5 Documentation Engine

Documentation engine plays the role of reasoning en-
gine's assistant. The documentation engine performs
three main tasks : documenting all tasks that are pro-
duced by reasoning engine, preparing and reformatting
the above mentioned data for to be transferred to the
user interface units, and assisting user or software de-
signer to create good software documents.

3 Conclusion

In this paper, we presented the outlines of an ongoing
research project to build a distributed expert system
for supporting object-oriented software design (OOEx-
pert). The interactive user interface, reasoning en-
gine, documentation and communication engines are
already developed. The knowledge base which con-
tains rules for automating design process is under de-
velopment.
Using this system, software designers and expert

system can communicate with each other in order to
determine the best design, without disturbing the cre-
ativity of the designer.

References

[Romi et al., 1999] Romi Satria Wahono, B.H. Far, "Dis-
tributed Expert System Architecture for Automatic
Object-Oriented Software Design", Proceedings of the
Third Workshop on Electro-Communication and In-

formation, pp. 131-134, (1999).

[Kato, 1998] 加藤貞行, "オブジェクト識別についての一考
察とその効果", 情報処理学会研究報告, vol.90, no.100,
(1998).

[Rumbaugh et al., 1991] Rumbaugh J., Blaha M., Premer-
lani W., Eddy F. and Lorenson W., "Object-Oriented
Modeling and Design", Prentice Hall, (1991).

[Holland et al., 1996] Ian M. Holland and Karl J. Lieber-
herr, "Object-Oriented Design", ACM Computing

Surveys, vol. 28, no. 1, (1996).

[Drucker, 1988] Drucker P., "The Coming of the New
Organization", Harvard Business Review, Jan.-
Feb.1988, pp.45-53, (1988).

[Booch, 1994] Booch G., "Object-Oriented Analysis and
Design with Applications", Benjamin/Cummings,
(1994).

[Far et al., 1994] Behrouz H. Far, Takeshi Takizawa, and
Zenya Koono, "An Expert System for Reproducing
Huan Cognitive Processes in Automatic Software De-
sign", World Congress of Expert System, (1994).

[Far et al., 1996] B.H. Far and Zenya Koono, "Ex-W-Pert
System: A Web-Based Distributed Expert System for
Groupware Design", World Congress on Expert Sys-

tems' 96, pp. 545-552, (1996).


