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Expert System 

- what are Expert Systems(ES): 

1. Expert system are computer programs that are derived from a 

branch of computer science research called Artificial 

Intelligence(AI). AI programs that achieve expert-level 

competence in solving problems in task areas by bringing to bear a 

body of knowledge about specific tasks are called Expert System. 

2. A model and associated procedure that exhibits, within a specific 

domain, a degree of expertise in problem solving that is 

comparable to that of a human expert. 

3. An expert system is a computer system which emulates the 

decision-making ability of a human expert. 

4. An expert system is a program, which attempts to mimic human 

expertise by applying inference methods to a specific body of 

knowledge called the domain. 

 

- Architecture of Expert System 
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Core elements of expert system are: 

1. User interface 

2. Inference Engine 

3. Explanation facility 

4. Knowledge Base 

5. Knowledge Engineer 

 

-  Knowledge Engineer: 

The job of the Knowledge Engineer is to extract the knowledge from    

the expert and represent it using your expert system shell. 

The knowledge engineer my initially have no knowledge of the 

application domain. To extract knowledge from the expert the knowledge 

engineer must first become at least somewhat familiar with the problem 

domain, may be reading books or talking to the expert. After this, more 

systematic interviewing of the expert begins. He/ she must be perfect 

analyst for this. Typically expert set a series of example problems, and 

will explain their reasoning in solving the problem. The knowledge 

engineer will extract general rules from these explanations, and check 

them with the expert. It is up to the knowledge engineer to capture the 

knowledge  of the domain expert into a knowledge  base, which is then 

used for an expert system. knowledge engineer need to be able to analyse 

and apply problem-solving techniques so that they can document 

troubleshooting. knowledge engineer need to be able to pick out the most 

important pieces of information. And the properties of knowledge 

engineer are: 

1. capable of designing , building and testing an expert system. 

2. responsible for selecting an appropriate for the expert system. 
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3. the knowledge engineer establishes what reasoning methods the 

expert uses to handle facts and rules and decides how to represent 

them in the expert system. 

4. the knowledge engineer then chooses for some development 

software or looks at programming languages for encoding the 

knowledge (and sometimes encodes it himself). 

 

- knowledge base 

   Reasoning is important part of the knowledge base. The main purpose  

   of the knowledge base is to provide the connections between ideas,   

 concepts, and statistical probabilities that allow the reasoning part of the   

 system to perform an accurate evaluation of a potential problem.  

 knowledge bases are large systems of "if then" statements or may contain  

 only associative relationships among different concepts, or simply large  

 databases of facts that can be compared to one another based on simple  

 conventions intrinsic  to exert system. Contains all the rules(rule-base)  

 and most of the facts. 

  

- knowledge representation 

   knowledge representation is the process of describing and mapping  

   expert knowledge  using a set of symbols and attaching meaning to the  

   syntax. There are a number of various techniques to represent expert  

   knowledge  : 

 Semantic networks 

 Rules 

 Frames 

 AND/OR diagrams 
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- inference engine 

  Inferencing is to computers what reasoning is to humans. A computer   

 expert system would need to decide which, and in what order, the rules  

 should be selected for evaluation. To do this, an expert system uses an  

 inference engine. The inference engine controls overall execution of the  

 rules. It searches through the knowledge base, the consequent can be  

 executed. 

IF...THEN Rules 

Ex:  

Rule: Red_Light 

IF the light is red 

    THEN stop 

Rule: Yellow_Light 

IF the light is yellow 

      THEN look. 

Rule: Green_light 

 IF the light is green 

      THEN go 

Two alternative strategies are available using in inference engine 

1. forward chaining 

2. backward chaining 

 

- Explanation facility 

جزز ا توضيحززيش رط ززضزه فجززينظ مززل تور ززث  توح يززز ليززا طيحززش ويززل فو ززث ت  زز  توي ززي  توزز  

 .(why/how)توقزتر 

-User Interface: 

د  فتور ززث  توح يززز  زز  يمولززث ط خزز  تو  ززضح userفسززي ا توضحثهزز  تف فتجلززا توضحثهزز   ززث ي  

ترسززززث  تسززززف ا فتسضن ززززثرتم يث ززززا و ر ززززث  توح يززززز ف زززز   زززز  تو  ززززي    زززز  توضيحززززيش 

 فترجث ثم)تو  ي  توذويا(.
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- User: 

 هي   ضحد  تور ث  توح يز فطج  تن  خين وه ي زة ف لثرة مل تسضحدت  تور ث  توح يز.

 

- To Build Expert System There are 4 steps to follow 

1. Analysis 

2. Specification 

3. Development 

4. Deployment 

 

- Expert System classes 

1. Rule_Based                                                           تور   توح يزة توعمئقيا 

2. Frames_Based                                                    تور   توح يزة تو ؤهزة 

3. Logic_Programming  رطق توح يزة                                              ن   تو  

4. Procedural Programming                                   تور   توح يزة ترجزتئيا 

5. Fuzzy Expert System                                   ن   تو رطق تو ض   توح يزة 

6. Blackboard Expert System                        تور   توح يزة  ضعدنة تو  ثنر 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


