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ABSTRACT: The intelligence of human to control the machines and to make them act and perform with precision and to
more than precise output led to the development of intelligent programming in the form of expert system using artificial
intelligence. The process of developing these expert systems are termed as knowledge engineering and mining of data at
various levels of intelligence. The development of the system involves the experts from the fields and the knowledge
engineers who develop these expert system with decision making capacity. The knowledge engineer “extracts” from the
human experts their data’s, functions, methodologies, procedures, strategies, and builds this knowledge into the Expert
System. The heart of an expert system is the powerful corpus of knowledge that is accumulated during the development of
the system with the exact requirement based building. The knowledge is unique and organized to simplify decision-making.
“The collection, learning, mining and coding on the available knowledge is one of the important aspects of an Expert
System”. The important domain experts in the development of expert system are human expert, the knowledge engineer,
the expert system building tool, and the end user, whose specifications makes the development a real implementation. This
paper tries to highlight the important aspects of expert system, artificial intelligence and the development of an system
based on these outline structure.
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I INTRODUCTION

To develop systems which work on the knowledge of the human experts collected in the form of lots of data. The
development of the expert system depends on the complexity of the application needed and the data that is collected and
can be mined for the suitable development of an expert system. The system behaves on the data manipulated and trained by
the knowledge engineer for the development, which is termed as artificial intelligence. Expert system deals with identifying
the specifications, to develop the concept, find the solution for the problem and formalization and implementation of the
solution.

1. WHAT IS ARTIFICIAL INTELLIGENCE

The modern definition of artificial intelligence (or Al) is “the study and design of intelligent agents” where an
intelligent agent is a system that perceives its environment and takes actions which maximizes its chances of success.

The terminology of artificial intelligence describes the machines that exhibits and demonstrates the functionality
of learning, communication, reasoning, movement and gestures as needed by the application. The knowledge engineering is
the heart of artificial intelligence system which deals with giving the machine the capacity and capability to work according
to the trained human brain.

The reasoning given in the knowledge data domain and the mining of the data bank, makes the expert system at
par with the human intelligence without decision power and emotional support. The various properties and the traits that
researchers hope machines will exhibit are reasoning, knowledge, planning, learning, communication, perception and the
ability to move and manipulate objects.!
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General intelligence shows the relation between the various objects which relates to the objects, situations, its real time
instance, visual effects, knowledge representation and knowledge engineering.

Artificial intelligence describes the functioning of expert system with mining of data for processing of knowledge with

representation, knowledge acquisition and the knowledge data dictionaries.

>

To lay down a set of rules to be followed for the Knowledge representationis considered as an important factor in Al.
The data is collected and stored in the data warehouse and data mining seeks to discover interesting patterns from large
volumes of data. The combination of these patterns are in the form of association rules, classification rules, and
decision trees, and therefore, knowledge representation
The sharing of knowledge and the process of acquiring the knowledge from the warehouse according to the
requirement of the application and applying the various mining algorithms is called as Knowledge acquisition. The
learning process is important acquisition.
The reference has to be calculated with the various data mining algorithms to build a Knowledge inference. The
various patterns discovered are essential for the development and prediction in development of expert system.
Therefore, the concept and the development of application on knowledge representation, knowledge acquisition
and knowledge inference, the three fundamental techniques in Al are all relevant to data mining.

I1. APPLICATIONS OF Al

Development of Games and toys

The various gaming applications which have the ability to play with human as an opponent are developed. The best
example of the application developed is the game of chess, where human can compete with the machine. The trained
robot toys which are programmed for playing.

Recognition of speech

The recognition of speech is an important concept developed to train the machines which can work as required by the
trainer, where it is difficult for the human trainers and the knowledge engineers to be there.

Natural Language Processing

Parsing of the phrases are done in the natural language processing. The nouns and the phrases are collected and the
data bank is formed. The recent implementation of NLP is the development of abstract or the important content from
the number of nouns and verbs given in the input.The implementation of NLP also plays an important role in the fuzzy
logic and the character recognition systems.

Expert Systems

The experts in the specific field is designed and data bank is made by taking the requirements and specifications from
the knowledge engineer. The development of expert system is the trained system on the set of parameters and the
values calculated after the data mining on the data ware house by the domain expert and the knowledge engineer.
Heuristic Classification

Heuristic approach and the classification of the categories are based on the Meta heuristic approach to application
development. The classification can be a fuzzy development, ant colony optimization and building the system for the
same.

V. WHAT IS DATA MINING

Data mining, or knowledge discovery in databases (KDD), integrates and develops the data warehouse with the

collection of large amount of data.

>
>

Mapping the patterns from the images.
Training data set for the required application.
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> Expert results on the integration of data and the application from various fields.
» Acrelatively easy task that requires knowledge of the business problem/subject matter expertise

V. WHAT ARE EXPERT SYSTEMS?

The major application and the need to develop an expert system are to enable the machines to behave an act like
humans. The problem solving power of programs are driven by the knowledge they possess after the various data mining
algorithms applied on the data ware housing “To make a program intelligent, the knowledge engineer provides it with lots
of high quality, specific knowledge about the domain area.”

To make intelligent programs and applications led to the development of expert system using domain knowledge
of knowledge engineers. The process of building expert systems is called Knowledge Engineering. It typically involves a
special form of interaction between the expert system builders called knowledge engineers and one or more human experts
in the problem area. The knowledge engineer with discussion and communication techniques “extracts” from the human
experts their procedures, strategies, and builds this knowledge into the Expert System as shown below

Expert System Shell
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Figure 1: Expert system shell

1. Knowledge base: An expert system tool that provides the measure to extract and develop the knowledge
representation with objects. The example being in PROLOG the knowledge is represented as logical statements.

2. Reasoning engine:The important mechanism for the interference mechanisms and reasoning of the knowledge
and its database for symbolic information and knowledge in the knowledge base to form a line of reasoning in
solving a problem.

3. Knowledge acquisition subsystem:An important knowledge based system for collection of knowledge and to
remove the bottleneck between the domain engineer and the working functionality of knowledge engineer.

4. Explanation subsystem:The explanation to justify the existence of the system from the final to intermediate
solution has to be arrived at.

5. User interface:An interface that acts like a communication tool for the expert system, artificial intelligence and
the user using the system. It is now widely accepted that the user interface can make a critical difference in the
perceived utility of a system regardless of the system'’s performance.

V1. FEATURES OF AN EXPERT SYSTEM

The heart of an Expert System is the powerful domain of Knowledge that accumulates and articulates during
building of the system. The knowledge is explicit and organized to simplify decision making. “The accumulation,
manipulation and codification of knowledge is one of the most important aspects of an expert system”. This has
implications, thoughtfulness and on various development needs predictive power, that go beyond mere construction of a
program to program to perform some class tasks.
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Figure 2: Features of expert system.

The most useful feature of an expert system is the domain expertise which is termed as high level expertise, it
provides an important support for problem solving. This expertise can represent the best thinking of the level
exerts in the field leading to the problem solutions that are imaginative, accurate and efficient.

The predictive modeling power and enhancing the theory related with domain helps the system to act as
information processing theory or model of problem solving.

The center of knowledge defines the efficiency and proficiency of the expert system can provide an additional
feature, institutional Memory

The expert systems provide learning, guiding and training facility as they are programmed with necessary
knowledge and ability to explain the important reasoning process.

VII. BUILDING AN EXPERT SYSTEM

The main features and important attributes of an expert system are the expert system, the domain expert, the knowledge
engineer, the expert system building tool and the user.

>

>
>
>
>

The Expert System is designed and developed to solve the important problem in domain for a specific area of
interest. It is called a system as it is designed and developed with solving component and the support component.
The Domain expert is a person responsible for creating the data for the ware house on which the various data
mining algorithms have to be applied for the development of an expert system.

The Knowledge Engineer is human, usually with a background in computer science and Al, who knows how to
build an Expert Systems.

The expert system building tool is the programming language used by the knowledge engineer and helps the
programmer to write the code.

The user is the human who uses the expert system once it is developed.

VIIl.  APPLICATIONS OF EXPERT SYSTEMS

The broad domain area exists for the applications of expert system, from the field of medicine, research for

development of medicines, industrial atomization, and o solve the commercial problems which needs the experts at every
instance.. The applications find their way into most areas of knowledge work. They are as varied as helping salespersons
sell modular factory-built homes to helping NASA plan the maintenance of a space shuttle in preparation for its next flight.
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IX. CONCLUSION

The expert system developed uses the brains of human intelligence with the power of artificial intelligence to speed up
the working environment. Saving on the human experts are the important factor for the development of expert systems. For
small systems, savings are sometimes in the tens or hundreds of thousands of rupees; but for large systems, often in the tens
of millions of rupees and as high as hundreds of millions of rupees. The experts of the domain are required and they are
considered at the higher level of applications till the implementation of expert system can be handled without the humans.
ESs are used to preserve scarce know-how in organizations, to capture the expertise of individuals who are retiring, and to
preserve corporate know-how so that it can be widely distributed to other factories, offices or plants of the company.
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