Rules based Organizing of the Knowledge
In computer science, rule-based systems are used as a way to store and manipulate knowledge to interpret information in a useful way. They are often used in artificial intelligence applications and research.
In computer science, a rule-based system is a set of "if-then" statements that uses a set of assertions, to which rules on how to act upon those assertions are created. 
In software development, rule-based systems can be used to create software that will provide an answer to a problem in place of a human expert. 
· The human mental process is internal, and it is too complex to be represented as an algorithm. However, most experts are capable of expressing their knowledge in the form of rules for problem solving.
	

Rules as a knowledge representation technique
The term rule in AI, which is the most commonly used type of knowledge representation, can be defined as an IF-THEN structure that relates given information or facts in the IF part to some action in the THEN part. 
A rule provides some description  of how to solve a problem. Rules are relatively  easy to create and understand.
Any rule consists of two parts: 
the IF part, called        the antecedent (premise or condition) 
and the  THEN part called the consequent (conclusion or action).
The antecedent of a rule incorporates two parts: an object (linguistic object) and its value. The object and its value are linked by an operator.
The operator identifies the object and assigns the value. Operators such as is, are, is not, are not are used to assign a symbolic value to a linguistic object.
Systems  can also use mathematical operators to define an object as numerical and assign it to the numerical value.
	IF 		‘age of the customer’ < 18
	AND 	‘cash withdrawal’ > 1000
	THEN 	‘signature of the parent’ is required
There's If Then, and Then There's If Then
It is very tempting to store if-then logical relationships in procedural code, especially since procedural code has if-then statements. 
In fact, not only is it tempting, it can work reasonably well up to a point. 
However there is a big difference between a logical relationship and a procedural if-then. A procedural if-then is really a branching statement, controlling the flow of execution of a procedure. If the condition is true, control goes one way, and if not control goes a different way. It's a fork in the road.
It's the road bit that causes the trouble. A logical relationship can be coded as a procedural if-then, but must be placed somewhere along the road of execution of the procedure it is in.  Furthermore, if there are more logical relationships, they too must be placed at some point in the procedural path—and, by necessity, the placement of one affects the behaviour of another.  It makes a difference which rule gets placed first, and if there are branches from previous rules, and which branch a following rule is placed on.
This is not a problem if the rules map easily to a decision tree, but in that case the knowledge is really procedural. 
It's also not a problem if there are a small number of rules, but as the number of rules increases it becomes very difficult to maintain them as forks in a procedural flow.
Databases for Rules
· It is possible, in some cases, to shoehorn logical relationships into a database. If the relationships can be represented in a tabular form, then a database table can be used to encode the rule. 
· So for example, if the amount of discount a customer got was dependent on the amount of previous sales at a few different levels, this could be represented as a table and stored in a database. 
· However, as with the using procedures, the database approach is limited in that it only works for very clean sorts of logical relationships.
A Mixed Approach
procedural and database approaches. Logical relationships that can be expressed in tables are stored in a database, and the remaining relationships are coded as procedural if-then statements.
This can simplify the coding task, but it makes maintenance harder because the logical knowledge is now spread across two different vehicles.
Despite these difficulties, there is a strong appeal to using data, procedure or both to encode logical knowledge, and that is that they are familiar techniques, and there are numerous individuals skilled in their use. The problems with encoding logical relationships were first explored back in the 1970s by researchers at Stanford University. They were trying to build a system that advised physicians on courses of antibiotics for treating bacterial infections of the blood and meningitis. They found that the medical knowledge consists mainly of logical relationships that can be expressed as if-then rule.
They attempted many times to encode the knowledge using conventional tools, and failed because of the problems described previously. If the problem with coding logical knowledge is that the nature of a computer is not well-suited to expressing logical relationships, then clearly the answer is to create a machine that is. Building specialized hardware is not very practical, but it turns out a computer is a good tool for creating virtual computers. 
This is what the researchers at Stanford did. They effectively created a virtual machine that was programmed using logical rules. This type of virtual machine is often called a rule engine.
· Why is a computer good at building a rule engine, but not the rules themselves? It is because behaviour of a rule engine can be expressed in a procedural algorithm, along the lines of:
· Search for a rule that matches the pattern of data
· Execute that rule
· Go to top
· Forward chaining and backward chaining
Heuristic programming/ rule-based programming
The Stanford researchers who were working on the first rule-based systems had originally called their work 'heuristic programming,' which is, of course, a fancy way of saying rule-based programming. 
Because a large amount of human thought seems to involve the dynamic applying of pattern-matching rules stored in our brains, the idea surfaced that this was somehow 'artificial intelligence'. 
However the real reason for the growth of the term was pure and simple marketing—it was easier to get Department of Defence funding for advanced research on Artificial Intelligence (AI) than it was for heuristic programming. The term 'expert system' was also invented at about this time for the same reasons.
The media too, was very excited about the idea of Artificial Intelligence and expert systems, and the software industry went through a cycle of tremendous hype about AI, followed by disillusionment as the technology simply couldn't live up to the hype. 
Those companies that survived and continue to market and sell the technology have found the term AI to be a detriment, so they looked for a different term. Now it is most often called rule-based programming
Rule Knowledge Representation Language
Knowledge representation is the syntax of a particular tool. Each tool allows the entering of logical knowledge in a certain format, which might be simple if-then statements referencing simple entities, or complex if-then statements that reference complex objects and properties. 
They can be in and English like syntax or more closely resemble formal logic. The classic design tradeoffs of ease-of-use versus expressive power apply.
A tool might provide other means for expressing logical knowledge as well, such as hierarchical structures,, and might include capabilities for expressing uncertainty. 
Uncertainty is useful for some types of applications, like diagnosis where there isn't a clear right answer, but just gets in the way for something like pricing where there is only one right answer. 

