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Integration of Expert systems with Intelligent Agents P. Venkata Subba Reddy Abstract— Software Engineering is difficult with Artificial Intelligence particularly Expert Systems. The Intelligent Agents and Expert Systems has common features like search and actions(reasoning). Software Engineering shall be made easy by Integrating Expert Systems with Intelligent Systems in this paper integrated Expert Systems with Intelligent Agents for Software Engineering because Expert Systems and Intelligent Agents. are having common factors like search engine, reasoning and user interface. Infrastructure for implementation of Intelligent Agents/Expert Systems is discussed. . Index Terms— Software Engineering, Intelligent Agents, Expert Systems, Intelligent Agent Infrastructure.



—————————— u ——————————



1 Introduction Softwre Engineeringis difficult in writing AI programming particularly Expert Systems. Intelligent Agents are equivalent to Expert Systems because they are equivalent in many functions like search and inference. It is easy to programming Intelligent Agents with tools like JESS and CLIPS. An Expert System is program which is provide expertise and act as independent Intelligent Agent.. An Intelligent Aent is component which perform independent activity.which is provide search and reasoning. So, the Expert System and Intelligent Agent has similarities. For example Business Intelligence is application of Expert Systems and Intelligent agents. In the following, Intelligent Agents and Expert Systems are discussed with common features, Integration of Expert Systems with Intelligent Agents and different types of Intelligent Agents and Expert Systems.
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Expert Systems



Expert systems are programs which provid with expertise of some application field. Expert system has mainly three components . User interface



Inference Knowledge Base



Engine



may be uncertain, so such knowledge may be treated with fuzzy logic. Inference engine: The inference engine applies control strategies and reasoning techniques on the knowledge base. Workspace: The expert systems may have large knowledge base. It takes much time when processor approaches the main memory to fetch the knowledge. The workspace must be provided for fast access. The techniques used such as blackboard systems for appropriate information using the index method partitioning the knowledge base. User interface: User interface provide framework to communicate the user and system. It provides knowledge base manager. Expert systems are class of intelligent systems in Artificial Intelligence, the key component of these systems is Knowledge base. The knowledge base is representation considered here as rule-based. For instance, the knowledge base is defined by rulebased with fact and rules. For instance, x is A y is B If x is A than y is B Where “x is A” and “y is B” are the facts, and “ if x is A than y is B” is rule.
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Fig. 2.1 Expert System Domain
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Fig.2.2 Question Answering Sub-System Knowledge base: The knowledge engineering encode the knowledge from the domain expert using knowledge acquisition and represent in one of the form such as rule , frames, semantic nets, conceptual dependency and scripts. The acquired knowledge



If the knowledge base is incomplete, imprecise, vague and inconsistent than Fuzzu Logic[] is needed to deal such in information in exert systems. Usually expert system is single system that captures application expert knowledge base and provides solution. Some times expert systems are need cooperation and coordination for their solution in some applications like Decision making in business. The decomposition of special experts organized in an individual, linear, circular, and hierarchical and network fashion. Some times techniques may be parallel, concurrent and distribution. The decomposition several types of expert systems may be represented as class of expert systems. 3



Class of Expert systems



The Expert systems are to be cooperated and coordinated and these expert systems are similer to Intelligent Agents. Individual Expert systems: The development of expert systems for application is treated as hole. The individual expert system takes expertise of application from single expert and provides solution. Linear expert systems: The systems are divided in to umber of
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special experts. Each expert takes expertise and provides solution. These out come expertise are input for next expert and goes on. Circular expert systems: The systems are divided into number of special experts like in linear expert systems. The expert solution of the last expert system l is input expertise for the first system. The solution is provided until all the systems consulted. Hierarchical expert system: the system is divided in to miumber of special experts and arranged in hierarchical for some applications such as decision making of hierarchical experts in business system and communicate at different levels of experts. Network expert system: The system is divided in to number of special experts and communicates experts in some applications such as sales experts systems.
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Techniqes for Expert Systems



Parallel expert systems: The divided system in to number of experts is some times independent. These experts shall be processed parallel. Usually in applications, expert system is to processes large knowledge base, so the parallel processing technique will be very useful. Distributed expert systems: Some times the expert systems are to be coordinated and cooperated depending on application. The expert systems are to be co-ordinate and communicate for solving the problems. In this case, the communication of information among the expertsystems are needed. The information is distributed and solves the expert problems with Expert systems/Intelligent Agents. .Concurrent expeal systems: in the distributed expert systems, the experts may be independent or depending on the application and these experts are to be synchronized. The distribution and synchronized processing is required in the concurrent process for the expert systems/ Intelligent Agents.
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Intelligent agents



Software agent is component which performs independently. An Intelligent Agent is Software Agent which is incorporated some intelligence like Expert systems. Intelligent Agent is defined as software component which act intelligently on environment changes and use’s input [5, 9]. Intelligent Agent reflects the processing independently like Expert System [1].



Information



Rules



Action



Fig. 5.1 Intelligent Agent Intelligent Agent is created based on the requirement of domain application, the Intelligent Agent planner provide alternatives or choices and Intelligent Agent manage provided changes and removal of data. Characteristics of Intelligent Agent:



} } }



}



}



Intelligent Agent shall be run independently on behalf of the user Intelligent Agents are independently accessible. Intelligent Agents are easily modifiable according to the changes in the application domain. Intelligent Agent must perform automatically removable of resources. Intelligent Agent based framework must provide user interface. Intelligent Agent must provide search



and operation manager. }
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Integration of Expert Systems with Intelligent Agents



An Intelligent Agent is created and run on its own like Expert System because they have common features like search engine, knowledge base and work space. The Intelligent Agent run on its own and communicates the other Agent through the message passing. The Intelligent Agent can stop at any time and restart for execution. Each Intelligent Agent contains message methods. These methods of incoming messages are to and from another Intelligent Agent, and these message methods are synchronized. The message request method will allow or wait by the other Intelligent Agent. Fig.6.1 shows the Intelligent Systems equivalent to Expert Systems. User interface (Action)



KB (facts and rules)



KA (Information)



Work space KB: Knowledge Base



KA: Knowledge Acquisition



Fig.6.1 Intelligent Agent equivalent to Expert System The Software Agents are cooperated and coordinated by a set of distributed Intelligent Agents with Multi Intelligent Agents. The Intelligent Agent conceptual model consists of Intelligent Agent model and domain semantic concepts This Intelligent Agent model is to define Intelligent Agents, communications, framework and distribution. The domain semantic concepts are semantics, goals and concepts of the application domain. In the multi Intelligent Agent system, each Intelligent Agent act independently on behalf of the user. The multi Intelligent Agent systems co-ordination and co-operation in the application systems like Business, Medical and e-Governance. Intelligent Agents has user interface. Natural Language interface will provide by Intelligent Agent. The are different kind of Intelligent Agents like home Intelligent Agents, application Intelligent Agents, gateway Intelligent Agents and kernel Intelligent Agents. Different Intelligent Agent is discussed briefly in the following. User interface: Intelligent Agent: This Intelligent Agent must provide interface. The interface provided through the Intelligent Agent based framework, search and inference. .Home Intelligent Agents: Home Intelligent Agents work on behalf of the user. The home Intelligent Agents receive the messages on the request and pass through the application Intelligent Agents, and respond to the request. Application Intelligent Agents: The application Intelligent Agents performs the domain semantic concepts. It receives the requests and communicates on the co-ordinate architecture. The co-ordinate architecture consists of operation environment, a shared workspace, concurrency and distribution. Gateway Intelligent Agents: The gateway Intelligent Agents receive the requests of the application Intelligent Agents and provide corresponding response back to the appropriate Intelligent Agent.
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The Common Gateway Interface technology is used for gateway Intelligent Agents. Kernel Intelligent Agents: The kernel Intelligent Agents provide services to the application Intelligent Agents. It provides access to the local workspace provide mobility of the Intelligent Agents on different machines, distribution and concurrency services.



The characteristics of multi Intelligent Agents } Easily modifiable according to the changes in the application domain } The Intelligent Agents must coordinate and cooperate among themselves } The Intelligent Agents work in the distributed environment over the Internet } The Intelligent Agents must perform automatically removable of resources } The Intelligent Agent-based framework must provide user interface, it must provide search and operation manager } Synchronized the communication Intelligent Agents } The Intelligent Agent is independently accessible } Intelligent Agents can run and independently can interact
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Intelligent Systems Infrastructure



The Intelligent Agent architecture contains Intelligent Agent conceptual model and Intelligent Agent frame work [4]. For instance, Intelligent Agent architecture consists of multi Intelligent Agents, Web technology and Java technology and implements cooperation, coordination, concurrency and distribution of Intelligent Agents/ expert systems. Intelligent Agent technology is the implementation of Intelligent Agent architecture. Intelligent Agent architecture need coordination among the Intelligent Agents for distributed applications and for implementation requires mechanism like remote procedure calls and message passing which provide an application programming interface for posting messages and receiving messages. Intelligent Agent technology use object model [6, 7, and 8]. An Intelligent Agent is object acts or executes on its own and it respond to the incoming messages. Intelligent Agent technology creates the objects and provides semantics of the domain concepts. The messages are exchanged between the Intelligent Agent objects or components. Intelligent Agent technology described with two techniques, Intelligent Agent analysis and Intelligent Agent design. Intelligent Agent technology l use object-oriented technology. The same object-oriented analysis and design can be adapted to Intelligent Agents/Expert Systems. The Intelligent agent technology/Expert System shall be implemented using Programming Languages Lisp, Perl and Java or shall be implemented using Tools IBM Aglets, JESS, CLIPS and EMYCIN.
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Conclusion



Software Engineering is difficult to program with Artificial Intelligence and Expert Systems. Software Engineering is made easy by integrating Expert Systems with Intelligent Agents Expert systems and Agents are having common factors like search engine and inference engine. In this paper, Integration of Expert Systems with Intelligent Agents is discussed. .Infrastructure for Intelligent Systems/Expert Systems is discussed for application development. Intelligent The Expert systems/Intelligent Agents shall be implemented for application like Medical, Business Intelligence, Stock marketing using tools IBM Aglets, JESS, CLIPS.



[8]



[9]



Turban, E., Expert systems and applied intelligence, Macmillan publishing, NY, 1992. Wolfe, M., High-Performance compilers for Parallel computing, Addison Wesley, NY, 1996. Huhns, M.N., and Singh.M.P. eds. Readings in agents, Morgan kaufmann, San Francisco, California, 1997. Huhns, M.N., and Singh.M.P. “Internet based agents: Applications and Infrastructure”, IEEE Internet Computing, Vol.1, No.4, PP.8-9, July/August 1997. Bradshaw,M.J, ed., Software Agents, MIT Press, Menlo park, California, 1977. Rumbaugh, J, Blaha, M, Premerlani, W, Eddy, F, Morensen, W, Object- Oriented Modeling and Design, Prentice-Hall, NJ, 1991. Booch, G, Object-Oriented Analysis and Design with Applications, Second Edition, Benjamin/Cummings, Redwood city, CA, 1994. Booth, G., Roumbaugh, J. and Jacobson, I., The Unified Modeling Language-Use Guide, Addison-Wesley Longman mc, Reading, MA, U.S.A, 1999. Jeffery M Bradshaw, Software Agents, The MIT Press, 1997.



P. Venkata Subba Reddy is Associate Professor in Department of Computer science and Engineering, College of Engineering, Sri Venkateswara University, Tirpathi, India working since 1992. He was Professor and Head, Department of Computer Science and Engineering, MeRITS, Udayagiri during 2006-07. He did M.Sc(Applied Mathematics, 1986) with Computer Programming as Specialization. He did Post Graduation Diploma in Computer Methods & Programming from Computer Society of India, Hyderabad. He did M.Phii(Database Management systems, 1988) and Ph.D(Artificial Intelligence, 1992) in Sri Venkateswara University, Tirpathi, India. . He did Post Doctoral/Visiting fellowship in Fuzzy Algorithms under Prof. V. Rajaraman, from IISC/JNCASR, Bangalore, India. He is actively engaged in Teaching and Research work to B.Tech., M.Tech., and Ph.D students. He is actively in doing research in the areas of fuzzy systems, Knowledge based systems, database systems and Networks. He published papers in reputed National and International journals. He is an Editor for JCSE.



























[image: Integration of Expert systems with Intelligent Agents]
Integration of Expert systems with Intelligent Agents












[image: Multiagent-Systems-Intelligent-Robotics-And-Autonomous-Agents ...]
Multiagent-Systems-Intelligent-Robotics-And-Autonomous-Agents ...












[image: Intelligent agents capable of developing memory of ...]
Intelligent agents capable of developing memory of ...












[image: D2L Intelligent Agents Guide.pdf]
D2L Intelligent Agents Guide.pdf












[image: Combining Intelligent Agents and Animation]
Combining Intelligent Agents and Animation












[image: Google Apps integration with External Systems]
Google Apps integration with External Systems












[image: models for intelligent agents]
models for intelligent agents












[image: Modelling Situations in Intelligent Agents - Semantic Scholar]
Modelling Situations in Intelligent Agents - Semantic Scholar












[image: Empowering building management with intelligent systems - Intel]
Empowering building management with intelligent systems - Intel












[image: Empowering building management with intelligent systems - Intel]
Empowering building management with intelligent systems - Intel












[image: Coevolution of Intelligent Agents using Cartesian ...]
Coevolution of Intelligent Agents using Cartesian ...












[image: Global optimization of minority game by intelligent agents - Springer Link]
Global optimization of minority game by intelligent agents - Springer Link












[image: Coevolution of Intelligent Agents using Cartesian ...]
Coevolution of Intelligent Agents using Cartesian ...












[image: EDEM: Intelligent Agents for Collecting Usage Data and ...]
EDEM: Intelligent Agents for Collecting Usage Data and ...












[image: Consensus of self-driven agents with avoidance of ...]
Consensus of self-driven agents with avoidance of ...












[image: Intelligent Communication Systems India Limited ...]
Intelligent Communication Systems India Limited ...












[image: Course: Introduction to Intelligent Transportation Systems - GitHub]
Course: Introduction to Intelligent Transportation Systems - GitHub















Integration of Expert systems with Intelligent Agents






Abstractâ€” Software Engineering is difficult with Artificial Intelligence particularly Expert Systems. ... For example Business Intelligence is application of Expert ... 






 Download PDF 



















 181KB Sizes
 4 Downloads
 250 Views








 Report























Recommend Documents







[image: alt]





Integration of Expert systems with Intelligent Agents 

For example Business Intelligence is application of Expert Systems and ... knowledge from the domain expert using knowledge acquisition and represent in one ...














[image: alt]





Multiagent-Systems-Intelligent-Robotics-And-Autonomous-Agents ... 

complete on the web electronic local library that provides usage of large number of PDF file publication collection. You may. find many kinds of e-publication ...














[image: alt]





Intelligent agents capable of developing memory of ... 

Intelligent agents that develop a memory of an environment. Mind a number ... In its original form CGP used a rectangular grid of computational nodes. (in which ...














[image: alt]





D2L Intelligent Agents Guide.pdf 

Select HTML or Plain Text for the E-mail Format. 8. Key the names of recipients in the To, Cc, and Bcc fields. Option: Use special â€œreplace stringsâ€� in these fields, ...














[image: alt]





Combining Intelligent Agents and Animation 

tures - Funge's cognitive architecture and the recent SAC concept. Addi- tionally it puts emphasis on strong design and provides easy co-operation of different ...














[image: alt]





Google Apps integration with External Systems 

Below is a list of integration solutions for common integration needs with external systems. Please check out the Google Apps Marketplace for access to other ...














[image: alt]





models for intelligent agents 

Department of Computer Science. University of North Texas. Denton ... Computer networking and distributed computing has seen ..... neapolis, Minnesota. -"?'l.














[image: alt]





Modelling Situations in Intelligent Agents - Semantic Scholar 

straints on how it operates, or may influence the way that it chooses to achieve its ... We claim the same is true of situations. 1049 ... to be true. Figure 2 depicts the derivation rules for cap- turing when a particular situation becomes active an














[image: alt]





Empowering building management with intelligent systems - Intel 

Challenges. â€¢ Manage tiny form factors. Deliver powerful data analytics that provide real insight into energy consumption and critical building functions without ...














[image: alt]





Empowering building management with intelligent systems - Intel 

networks work together without interference. ... five years, the company has turned to home automation ... to the data through the local mobile phone network:.














[image: alt]





Coevolution of Intelligent Agents using Cartesian ... 

Jul 11, 2007 - by a new kind of computational network based on a com- ..... assigned. The job of the first agent is to obtain the gold ..... to the presence of the second agent and the degree to which .... and Computer Scienceâ€�, Wiley, 105-131.














[image: alt]





Global optimization of minority game by intelligent agents - Springer Link 

room randomly at each round, it is found that the intel- ligent agents also ... agents selects the strategy with the highest virtual point. When he changes the ...














[image: alt]





Coevolution of Intelligent Agents using Cartesian ... 

11 Jul 2007 - us to identify essential sub-systems (and their inputs and outputs) .... of the neuron. 4.1 Information Processing in the Network. Information processing in the network starts by selecting the list of active neurons in the network and p














[image: alt]





EDEM: Intelligent Agents for Collecting Usage Data and ... 

ABSTRACT. Expectation-Driven Event Monitoring (EDEM) provides developers with a platform for creating software agents to collect usage data and increase ...














[image: alt]





Consensus of self-driven agents with avoidance of ... 

agents, and v2 is the variance of the absolute velocity. Ap- parently, a smaller Vb .... ber of agents, N. Each data point is the average of 1000 independent runs.














[image: alt]





Intelligent Communication Systems India Limited ... 

Intelligent Communication Systems India Limited Recruitment 2017 for Secretariat Assistant.pdf. Intelligent Communication Systems India Limited Recruitment ...














[image: alt]





Course: Introduction to Intelligent Transportation Systems - GitHub 

... Introduction to Intelligent Transportation Systems. University of Tartu, Institute of Computer Science. Project: Automatic Plate Number. Recognition (APNR).


























×
Report Integration of Expert systems with Intelligent Agents





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















