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Object Oriented Framework for MCDM and DSS Modelling

ABSTRACT

The undertaking of Multicriteria Decision
Making (MCDM) and the development of
Decision Support Systems (DSSs) tend to be
complex and inefficient, leading to low
productivity in decision analysis and DSSs.
This study has developed a framework based
on object orientation for MCDM and DSSs
modeling. The framework can create models
to represent decision problems and decision
making procedures in a simple and
transparent way. The practical application of
the object-oriented approach in the
development of DSSs and in the facilitation of
decision analysis for MCDM problems has
shown that the object-oriented approach can
provide a solid methodological and
philosophical bases for both decision making
and the development of DSSs.

Keywords:— Object orientation, MCDM,
DSSs Modeling.

I. INTRODUCTION

Decision analysis and Multicriteria Decision
Making (MCDM) is the study of decision
making for problems with multiple objectives,
has been developed and widely applied in
solving complicated decision problems. Over
the years, many approaches and underlying
theories have been developed for solving
decision problems with multiple criteria. Over
the past three decades, MCDM has
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experienced a striking development period
both in practice and theory and has developed
into a discipline in its own right. Since the
1980s, one of the trends has been a shift
towards the implementation of computerised
Decision Support Systems (DSSs). A Decision
Support Systems (DSS) was first characterized
as “a computer- based information system” to
facilitate decision making activities. Some
multiple criteria DSSs have been implemented
to improve decision making in originations.
Solving decision problems via decision
analysis can be divided into several steps :
problem analysis, problem structuring,
evaluation, choice and implementation.

In MCDM and DSS development, the issue of
philosophy and methodology is most
important. Keeney points out that a
philosophical approach and methodological
help is missing in most decision making
methodologies to understand and articulate
values and to use them to identify decision
opportunities and to create alternatives.
Another important issue is to find effective and
efficient methods for decision analysis and
DSS development. In this paper, these two
issues are dealt with by the methodology
proposed, based on object orientation. The
methodology provides a uniform framework
for decision analysis and DSS modeling. The
framework can create models to represent
decision problems and decision making
procedures in a simple and transparent way,
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reuse existing knowledge and thus handle the
complexity and inefficiency in both decision
analysis and DSS development.

Object orientation has been involved in some
aspects of DSS implementation, such as
programming, architectural design, model
management and user interface development.
In this paper, the methodology and the
philosophy based on object orientation for
decision analysis, especially in problem
analysis and structuring, and DSS development
are discussed.

II. OBJECT ORIENTATION

The methodology of object orientation
originated from object-oriented programming,
which in turn originated in simulation
modeling aided by the development of the
discrete event simulation language, Simula, in
the late 1960s. Interest shifted to object-
oriented design after object-oriented
programming began to mature. Object-oriented
analysis became a major area of attention in
the late 1980s.

Basic Concepts of Object Orientation

The common element in object orientation is
the “object”. In object-oriented systems, all
real world entities, either concrete or abstract,
are treated as objects. The most general version
of the object paradigm defines an object as a
logic machine of whatever level of granularity,
which may be interconnected with other logic
machines to construct a system. The objects in
a system may intercommunicate by receiving
and sending messages to each other. Objects in
the world are categorized as a hierarchy. A set
of object instances of the same nature is
collectively organized as a “class”. Objects can
be represented as.

Class (name of the class, for example, Human
being class)

O  instance (name) (the particular
occurrence of the class, for example,

“Jones™)

QO  services (operations) (for example,
CCSleep”)

QO  arguments (attributes) (for example,
sex, date of birth)

Objects encapsulate different properties of the
entities, such as arguments (attributes) and
services (operations or behaviours). The
attributes and operations encapsulated in an
object can only be accessed by passing
messages to that object. Encapsulation is one
of the fundamental ideas behind the object-
oriented approach.

Object orientation views the world as made up
of objects and messages. An object is a
complete entity which performs a definite task
and contains all components needed to carry
out the task. The link between an object and its
environment, other objects, is made via
messages. The effect of a message on an object
depends both on the message and the receiving
object, that is, the same message may cause
different actions from two different objects.
The actions of individual entities and those of
the community or of the world as a whole are
invoked by the “messages” among the objects.
Objects communicates by passing messages.
Objects respond to messages by selecting a
corresponding method to execute the message
received. “Method” are also called
“operations” or “behaviours” in the objects.

Besides encapsulation, another major feature
of object orientation is “inheritance”.
“Subclasses” can inherit the properties of their
“superclasses” and can also have some special
properties of their own. Child classes may
inherit some features from the parent classes
while being able to override other attributes.
Inheritance of classes may simplify the system
by reducing the number of independent system
components that need to be identified. It also
supports the interactive process of step-wise
refinement with encapsulation and information
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hiding by allowing us to defer the definition of
internal detailed activities of a class until
necessary.

Advantages of Object Orientation

Reusability — Reusability indicates that the
system classes can be reused for the
implementation of similar systems.

Extensibility — Extensibility Means that a
system can be easily extended by adding
classes as basic building components of the
system.

Because of these advantages of object
orientations, it seems that there are many
benefits obtained from the application of object
orientation in modeling decision making and
DSSs.

As asserted by Graham, the benefits at the
analysis and modeling level of object
orientation are potentially the greatest among
analysis (modeling), design and programming.
Analysis specifications may be at least as
reusable and extensible as object-oriented
programs since the former is often less specific
to a purpose.

III. METHODOLOGICAL BACKGROUND

Object orientation may provide a philosophy
and a methodology which cater for both
decision analysis and DSS modeling. Object
orientation offers a philosophy to naturally
model the real world. An object-oriented
philosophy holds the view that the world and
its constituent parts are composed of
independent yet interactive physical or non-
physical objects. Decision problems and DSSs
can naturally be modeled by a collection of
objects. Object orientation permits a system to
be described in the concepts of the real world.
Partitioning a problem domain into objects
corresponding to a concept-oriented view of
the real world counterparts is often more
natural than a functional decomposition.
Object orientation may contribute to the

productivity of decision analysis and DSS
development in two ways. First, Object
orientation will be able to utilize the research
outcome from the literature and the
experiences from the previous case studies by
the mechanism of reuse. Object orientation
offers a formal mechanism, which is the
inheritance of reusable objects, to reuse the
existing proven knowledge and past
experiences of a similar decision context.
Secondly, an object orientation provides a
uniform tool to deal with almost all the aspects
of decision making and DSS development.
Object orientation will allow these phases to be
carried out in a uniform and coherent way.

Object orientation also allows the
accumulation and reuse of knowledge and
experiences in various aspects of decision
analysis. In object orientation, objects with the
same or similar properties are abstracted as a
“class”, which is a kind of “taxonomy” and is
reusable in specific cases of decision analysis.
Problems, problem elements and DSS
components are classified as classes. An object
i1s an instance of a certain class and would
automatically inherit the general characteristics
of the class. Reusable classes store knowledge
and experiences of decision analysis and are
very important for a specific decision problem
to be structured for a DSS to be developed.

IV. OBJECT ORIENTED PROBLEM
STRUCTURING AND ANALYSIS

Problem structuring and analysis are the initial
activities in any decision analysis, whose
success is largely dependent on the right
identification and definition of the decision
problem. Problem structuring also known as
problem modeling is an imaginative and
creative decision making process of translating
an initially ill-defined problem into a set of
well-defined elements, relations and
operations. Bana e Costa, Stewart and
Vansnick suggest a detailed definition, which
they believe might find wide consensus.
According to them, the structuring and framing
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of a decision situation is a constructive and
learning process.

Figure. 1 shows the overall diagram and the
general process for the methodology of object-
oriented problem analysis and structuring.
“Context” stands for the decision context in
which the specific problem needs to be solved
in a MCDM way. Context classes represent a
category of decision contexts with similar
features or in the same field of research such as
a specific kind of natural resource
management. The instances of the context
classes are context objects, which indicate
individual problem circumstances. People
involved in decision analysis, such as decision
makers. People analysis is mainly focused on
the roles played by the people involved in the
decision problem and decision making
activities. Decision elements are entities that
are included in the decision problem under
consideration. Criteria, alternatives and
decision makers are examples of decision
elements. Decision element classes represent
categories of decision elements with similar
attributes. The identification of various
decision elements provides the basis for
problem analysis. Decision criteria, for
example are structured as hierarchies. Decision
alternatives are generated out of the action
elements defined. The communication
mechanism is determined among various
decision participants. The Methodology is
human oriented. People are analysed and
modeled at the initial stage of problem analysis
and structuring.

The methodology utilizes reuse, one of the
major benefits from object-orientation, in
decision analysis contexts. This is done
through the instantiation of classes. Classes
may represent the existing knowledge and
experience of decision contexts and decision
elements while objects are related to the
specific problem situations. Reuse is how ever
not the necessary basis for our method as the
methodology can be used in the very first

problem cases, in which there are no existing
classes.

V. OBJECT-ORIENTED DSS DEVELOPMENT

A reuse repository is a central resource for the
whole development process and can be
searched for reusable components at each
stage. An easily accessible repository is
essential to support the reuse process through
analysis, design and implementation of DSSs.
A two-level reuse repository is suggested by
Gossain. One level contains verified
components that have undergone qualification
and selection criteria to ensure that they are
adequately tested and documented. The other
level contains those components that have not
been verified. These include not only reusable
codes but also the storage medium for previous
business models, process models, analysis
models, design models and other
documentation from past projects. It is a place
for shared knowledge and is a kind of
classification of the system development
knowledge. A four-level framework that
consists of eight parts for the reuse repository
is proposed as shown in fig. 2. It offers a
guideline for the development procedure of
DSSs.

Reusable problem domain System Specific probleny
classes domain classes

I I

| Systemspecific requirement
analysis

i i

Level3 Reusable design 0 »  Systemspectfic design

! !

Systew specific implementation
classes (lngnage specific codes)

Level 1

Level2 [ Reusable requirement analysis f¢

r
-

Rensablemmplementation classes
(language specific codes)

Level4

Figure 1. Object-oriented problem structuring and
analysis

VI. CONCLUSION
The present paper has discussed the

methodology and the philosophy of object-
oriented decision analysis and DSS
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developments. First of all, object orientation
can model the real world naturally. Object-
oriented decision analysis and DSS modeling
offer an easy way to analyse decision problems
and develop DSSs. Classes (objects) are the
media for the representation of the concepts in
the world. Secondly, object-oriented decision
analysis and DSS development provide a
uniform methodology for decision analysis and
DSS development and can produce a better
understanding of problem analysis and DSS
development activities. Object-oriented
analysis and DSS development are able to
improve the efficiency of decision analysis,
especially problem analysis and structuring
and DSS development. There is a need to point
out that this paper only introduced the main
points of the philosophy and the methodology
of the object-oriented decision analysis and
DSS development. The frameworks, shown in
the diagrams of object-oriented problem
analysis (structuring) and DSS development.
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