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ABSTRACT

Web based expert system (ES) considered as a tool for decision making process. In the traditional supply
chain, there is no standard or guideline created to evaluate or assess the potential trusted trading partner for
collaboration purposes. If there is a request or a need for an evaluation, the team will be created and the
assessment metric keeps changing according to the evaluation team and exposed to the bias issue. However,
in web based ES, the experts’ knowledge and experience were encoded into ES and act as consultant to
provide recommendation to the assessment and evaluation for finding a potential trusted partner. The
automation in ES helps to ensure the assessment standard every time it needed. This study provide an
identification method for selecting trusted trading partners using the e2gLite web based ES, based on e-
supply chain trust model. Malaysian construction industry supply chain was chosen as domain for this

study.
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1. INTRODUCTION

Advancement of IT in terms of infrastructure and
technology in Malaysia has allowed Business to
Business (B2B), to collaborate electronically.
However, to identify the trusted partner for the
collaboration is not an easy task, especially to
ensure zero bias issue. Undeniable, there is
inconsistency in assessment metric due to keep
changing members in the evaluation team.

It has become a popular option for organizations
to have an Expert System (ES) as it can ensure their
business to still run smoothly even though the
expert has left the organization. This is because the
staff’s knowledge has already been captured in the
ES. ES become important in SC organization as a
tool for decision making process, especially for
operation and inventory which can enhance
productivity and cost savings [1]. Antony and
Santhanam, defined knowledge base ES as:

. a system that uses stored knowledge of a
specific problem to assist and provide support for
the decision-making activities related to the specific
problem context [2].

In the simple definition, ES is the computer
system that stored human knowledge and
programmed to imitate human problem solving. ES
allow us to store human/expert knowledge in
computer readable form, to retrieve and use the
knowledge for decision making process [1, 3-7].

These become as famous option to organizations to
ensure their business smoothly run because they
may lost the staffs, but the knowledge.

2. WEB BASED ES DEVELOPMENT

Polach et al., [5], continues agreed by stated the
ES as substitute of human experts that making the
knowledge available at anywhere, anytime and to
anyone that resulted the low cost compared to the
human consultation. Undeniable, the availability
issue is one of the reasons why human expert
knowledge is stored in ES. Using knowledge based,
all the knowledge of human expert can be stored in
a system which can be access 24/7 without any
difficulties and boundaries.

The ES allows to stores human knowledge and
programmed to imitate human problem solving
skill. ES can store human/expert knowledge in
computer readable form so that the knowledge can
be retrieved and used later in the decision making
process [1, 4, 6-7]. Lee and Lee [8], and Polach et
al. [5], Chen et.al, [6] believed knowledge as the
heart for ES that stored human experts knowledge
that useful for problem solving. However, [9] argue
by stated that inference engine is the heart of ES
and the knowledge base rules serve as the brain for
the ES. Basically, ES contains three basic
components, namely as interface, knowledge base
and inference engine [10-11]. Even though the
development of a web based ES is difficult, the
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instant availability and wider accessibility
advantages of the Internet encourage a knowledge
base ES to be developed as a web based system that
inherently portable and platform independent [12-
14].

2.1 Knowledge base

Knowledge base has rapidly been adopted in many
different areas [15] especially to store human
knowledge in order to help the non experts to solve
business problems. It offers a lot of benefits in
helping the decision makers including enhancing
productivity and cost savings. Typically, the
success of an ES relies on the knowledge base that
it used. A good knowledge base provides pertinent
information in an efficient and easy-to-access
format that allows users to make more informed
decisions [16]. The knowledge stored would assist
managers or executives by providing accurate and
timely  information for decision making.
Knowledge base contains facts and knowledge
about the firm’s goals and strategies.

As explained by Liebowitz [17], a knowledge
base is comprised of domain facts, rules of thumb
that are based on the experience of experts. It is not
used to replace the experts, but rather to make their
knowledge to be widely available and permanently
stored in the computer. As for this study, in the
conventional way, the selection of the SC business
partner is usually made based on the potential for
profit maximization.

A knowledge base is a centralized place that
stores data, facts or information captured from the
experts which are relevant to a specific application.
It is not just helps in decision making but also can
be used as a learning tool for new decision makers
to understand the problem they faced [10, 18]. The
ability to help decision makers is the most
important goal of a knowledge base. Antony and
Santhanam [2] considered knowledge base as a
decision adding tools that can improve user’s
decision process and outcomes. Information is
central to decision making situations which involve
uncertainty and complexity, while knowledge is
associated with problems of ambiguity [10, 19].

To have better decision, managers or executives
should consider the information and knowledge
stored as references in the decision making process.
Naturally, we made a decision based on our
knowledge and experience in the past to encounter
a certain problem and issue. We also may refer to
certain information to analyse the problem and try
to identify the root of the problem and search for
the solution.

In study conducted by Wen [20], knowledge is
stored in the form of rules or cases and used rules

base for real time online e-Commerce system called
KIES while allows users to search and buy
agriculture products via online. And a recent study
of nutrition diagnosis by Chen et al.[6], used web
based ES to help dietetics professional from
Taiwan’s Department of Health, to provide high
quality nutrition care to their patients. Hasan [21]
on the other hand, developed a web based fuzzy ES
to diagnose human diseases. The ES aims to
improve quality of information exchange between
health care professionals and patients. Basically,
the above examples show us how important
knowledge base and ES are in helping people to
access to the expert knowledge via online or
anywhere at any time without any boundaries and
difficulties. Cost for an appointment or consultation
can be avoided when using an ES.

2.2 Knowledge base creation and evaluation
The knowledge base creation and evaluation
process for this study is presented as part of
knowledge engineering which allows the e-Supply
Chain Management (e-SCM) trust model developed
to be accessible to non- experts through the
development of an expert system prototype. The
non-experts can perform at the level of skilled
workers by tapping on the knowledge of the experts
which are stored in the knowledge base of the ES.
The knowledge base rules were later used in the
web based ES prototype. The prototype was later
tested to verify that the knowledge base is capable
of producing the intended results as expected by the
experts. The results were also compared to a
manual based approach which is currently used by
a Malaysian government body in determining
partners in the Malaysian construction industry’s
SC.

Undeniably, the selection decision on the supply
chain partner is complex and need a careful
analysis [18] which shows that the supply chain
does need a tool for assisting the selection process.
The knowledge base helps by offering real time
information, and quick and accurate consultation
for making business decisions. In developing the
knowledge base, there were two steps taken in this
study which are:-

Step 1: The process of acquiring experts’
knowledge and experience

The first step taken in knowledge base creation
was the process of acquiring expert knowledge and
experience from the conducted qualitative study
mentioned earlier. With the help from the focus
group discussion (FGD) participants/experts, many
undocumented information were able to be
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collected. The cases and recommendations from
focus group discussion (FGD) help in the
knowledge base creation which at the end will be
used as rules for an ES prototype.

Step 2: Encoding expert expertise as rules in a
knowledge base

As stated previously, the FGD sessions provided
the trust measurement details which are currently
used in the conventional business partner
performance evaluation. The measurements are
known as attributes/inputs in the web based ES
prototype. To create the knowledge base for the
web based ES prototype, this study used forward
chaining method which works from inputs towards
inferring goal. The prototype will provide an
appropriate recommendation (goal) to the problem
based on the matching of the inputs to the rules
stored in the ES. In order to formulate the trust
values measurable parameters into knowledge base
rules, the entire forward chaining system process
for each trust values was designed [22].

The evaluation process starts with the gathering
of facts/inputs for the assessment. The inputs are
then matched to the knowledge base rules using
forward chaining inference method. Lastly, the
recommendation will be generated based on the
inference result. Figure 1 shows the evaluation
process framework created for the web based ES.

ASSESMENT>> PROCESSI> RECOMMEN>

Figure 1: Evaluation Framework

For the assessment part, the questions were asked
to the user using HTML and Java applet user
interface and the responses submitted by the user
will be processed according to the rules set in the
system. The process is based on the ‘if-then’ rules
which used knowledge base to support the decision
making process by using “what if” or
‘IF(condition); THEN (action),” statement for
problem solving and decision making. The IF part
lists a set of conditions in some logical
combination, which if the rule is satisfied, the
second part ‘THEN’ can be concluded and problem
solving action taken. At the stage of the
recommendation, there are three recommendation
situation which is full acceptance; deny; and
provisional acceptance.

For the knowledge base evaluation
purposes, an expert who is the Director from the
previous FGD’s group was identified as the pilot

user of the web based ES prototype. In the
beginning of this phase, the user was given the
explanation on the rules which have been set in the
ES which helps the system to analyze the problem
and provide the best solution. After that, he was
asked to provide information of their three potential
trading partners to be used as inputs for the testing
of the ES prototype. After the inputs for one trading
partner have been entered into the ES prototype and
the recommended solution has been inferred, the
solution was shown to the user for user acceptance.
The process above was repeated for the other
potential trading partners. Result from evaluation
proess showed that user satisfied with the
identification of trusted trading partner and this
help them smoothen their vendor/tender evaluation
process.

3. eg2Lite ES

For this study, an ES is developed using e2gLite ES
for PC platforms that is known as the web based ES
shell. There are a few researchers who have used
e2glite in their work. For instance, Khan et al.
[12], used the ES software to develop an ES for
diagnosis of diseases and pests in Pakistani wheat;
Sarma et al. [23], used it for diagnosis of the
disease in rice plant; Ticehurst [24] used it as a
decision support tool for HIV post-exposure
prophylaxis and N. and Putranto [25] used it in
health detection system for pregnant woman.

This ES software is a Java applet which is
embedded in a web page, and it can be downloaded
freely from the web server by user's browser. The
knowledge base for this ES shell consists of simple
if- then rules. The Java applet allows the ES
developer to load the knowledge base rules created
and runs the system entirely on the browser. The
e2glite ES shell inference engine is able to perform
both forward and backward chaining methods [24]
when evaluating the knowledge base rules. In web
base ES prototype, expert knowledge is stored in
the ES shell. The knowledge stored in the ES acts
as a consultant for the business and it is accessible
anytime without any constraint and free from bias
issue.

e2glite consists of three files which are
“e2gLite.jar’file; “kb” file; and“.html” file. The
user will see the web based interface which is
designed to display all the questions for an
evaluation. The prototype is a web-based solution
that gives access to users using today’s popular
Internet browser as a medium or platform such as
Google Chrome and Internet Explorer. The
prototype helps users to eliminate uncertainty
through the trust model assessment. It allows for
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accurate and systematic assessment. Each trust
values definition was also displayed in the interface
to ensure user understands the evaluation or
assessment goal as shown in Figure 2. To start the
assessment the user needs to click the “start the
consultation” button.

B2B Trusted Partner Assesment
The recommendation is made
based on the B2B Trust Values
Ranking:
1. Identification : is about
similarity and connection with
trading partners, management, in
objective, goal and in business
direction.
3. Openness: is about honesty
and integrity on problems,
constructive disagreement,
performance evaluations, job
related problems, decision making
and long term strategic direction
2. Competence: is about
satisfaction on decision, qualiy,
skill, capability, experience,
leadership, efficiency,
effectiveness, and achievement of

(end-user mode)

eXpertise2Go.carii

‘WebEnabled Expert Systams (e2gLite v3.04a)

troding partner. Startthe consultation
4. Reliabilty: is about

commitment and consistency in

behavior, explanation, steadiness

and performance.

This system allow you to identify trusted partner for

Figure 2: Web Based ES Interface (.html file)

through trust

If all the measurable parameters are fulfilled,
then the company will be recommended as a trusted
partner. Using the ES knowledge base prototype,
the evaluation processes are according to the rules
created. Finally the entire SC components can
collaborate in one trustful B2B business
environment. Basically, all the measurable
parameters were stored as attributes in the web
based ES prototype in the form of knowledge base
rules. The web based ES prototype was developed
purposely to help organization investigate which
potential trading partner can be trusted for B2B
Collaboration. Indirectly this model helps to
automate the business partner evaluation process
and the process is transparent from the conventional
way. Generally the impact is based on the benefits
to develop a trusted environment for B2B
collaboration which only trusted partner is involved
in the environment.

4. CONCLUSION

The ES prototype developed for this study is to
allow the users to visualize how the final e-SCM
trust model as the solution for the organization in
finding the trusted partner for B2B Collaboration.
Undeniably, the final e-SCM trust model that stored
in the ES prototype offers more advantages rather
than the conventional way.

In the traditional SC, there is no specific
guideline used to select a potential B2B trusted
partner. However, the proposed ES prototype
provides specific guideline which use e-SCM trust
model that stored in the form of ES rules. In
addition, in traditional SC any assessment made
usually undocumented and used very simple

assessment. There is no detail investigation on the
every aspect of evaluation. Using the web based ES
prototype, the automation and the highly complex
assessment can provide trustful recommendation.
This because the entire questions provided in the
ES covered every aspect of business that important
to B2B collaboration consideration.

Not limited to that, the ES prototype offers
availability 24/7 which can be accessed anywhere
at any time. It's also not limited to only one
machine, but in the traditional assessment, the
evaluation process is only available during office
hours and depends on the personnel involved. If the
responsible person is not available, then the
assessment cannot be done or will be replaced by
somebody else. So the results of one assessment to
another are not consistent. However, using the ES
prototype, the consultation is made based on the
experts’ knowledge and experience stored and can
be wused anytime without human consultation.
There is no issue on the absence of the experts.
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