Types of inference engines
· As Expert Systems evolved many new techniques were incorporated into various types of inference engines. Some of the most important of these were:
· Truth Maintenance.
· Hypothetical Reasoning.
· Fuzzy Logic.
· Ontology Classification. 
Truth Maintenance
Truth maintenance systems record the dependencies in a knowledge-base so that when facts are altered dependent knowledge can be altered accordingly.
For example, if the system learns that Jon is no longer known to be a man it will revoke the assertion that Jon is mortal.
Hypothetical Reasoning
In hypothetical reasoning, the knowledge base can be divided up into many possible views, aka worlds. 
This allows the inference engine to explore multiple possibilities in parallel. 
In this simple example, the system may want to explore the consequences of both assertions, what will be true if Jon is a Man and what will be true if he is not?

Fuzzy Logic
One of the first extensions of simply using rules to represent knowledge was also to associate a probability with each rule. 
So, not to assert that Jon is mortal but to assert Jon may be mortal with some probability value.
 Simple probabilities were extended in some systems with sophisticated mechanisms for uncertain reasoning and combination of probabilities.
Ontology Classification
With the addition of object classes to the knowledge base a new type of reasoning was possible. Rather than reason simply about the values of the objects the system could also reason about the structure of the objects as well. 
In this simple example Man can represent an object class and R1 can be defined as a rule that defines the class of all men. 
These types of special purpose inference engines are known as classifiers. Although they were not highly used in expert systems classifiers are very powerful for unstructured volatile domains and are a key technology for the Internet and the emerging
Forward chaining and backward chaining
In a rule-based expert system, the domain knowledge is represented by a set of IF-THEN production rules and data is represented by a set of facts about the current situation. 
The inference engine compares each rule stored in the knowledge base with facts contained in the database.  When the IF (condition) part of the rule matches a fact, the rule is fired and its THEN (action) part is executed. The matching of the rule IF parts to the facts produces inference chains.  The inference chain indicates how an expert system applies the rules to reach a conclusion.
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Forward chaining
Forward chaining is one of the two main methods of reasoning when using inference rules.  Forward chaining is a popular implementation strategy for expert systems, business and  production rule systems. . Forward chaining starts with the available data and uses inference rules to extract more data until a goal is reached. 
An inference engine using forward chaining searches the inference rules until it finds one where the If clause is known to be true.  When such a rule is found, the engine can conclude, the Then clause, resulting in the addition of new information to its data. Inference engines will iterate through this process until a goal is reached.
· For example, suppose that the goal is to conclude the color of a pet named Fritz, given that he croaks and eats flies, and that the rule base contains the following four rules:
· If X croaks and eats flies - Then X is a frog
· If X chirps and sings - Then X is a canary
· If X is a frog - Then X is green
· If X is a canary - Then X is yellow
Backward chaining
Backward chaining (or backward reasoning) is an inference method that can be described as working backward from the goal(s). 
It is used in automated theorem provers, proof assistants and other artificial intelligence applications. 
In game theory, its application to (simpler) subgames in order to find a solution to the game is called backward induction Backward chaining starts with a list of goals (or a hypothesis) and works backwards from the consequent to the antecedent to see if there is data available that will support any of these consequents. An inference engine using backward chaining would search the inference rules until it finds one which has a consequent (Then clause) that matches a desired goal.  If the antecedent (If clause) of that rule is not known to be true, then it is added to the list of goals (in order for one's goal to be confirmed one must also provide data that confirms this new rule).
· For example, suppose that the goal is to conclude whether Tweety or Fritz is a frog, given information about each of them, and that the rule base contains the following four rules:
1. If X croaks and eats flies – Then X is a frog
2. If X chirps and sings – Then X is a canary
3. If X is a frog – Then X is green
4. If X is a canary – Then X is yellow

Methods used for conflict resolution
Fire the rule with the highest priority. In simple applications, the priority can be established by placing the rules in an appropriate order in the knowledge base. Usually this strategy works well for expert systems with around 100 rules. 
Fire the most specific rule. This method is also known as the longest matching strategy. It is   based on the assumption that a specific rule processes more information than a general one.
Fire the rule that uses the data most recently entered in the database. This method relies on time tags attached to each fact in the database. In the conflict set, the expert system first fires the rule whose antecedent uses the data most recently added to the database.
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