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Abstract: Diagnosis and repair of faults in computer hardware can be difficult and time 

consuming. In many cases a problem which can take an inexperienced technician a long time to 

correct can be quickly identified and corrected by a more experienced one. This is often because 

they have seen that problem before. But experienced experts are few and sometimes busy to 

attend all cases. The e aim of this research is to present a model which automatically constructs 

an explanation of the fault and a repair strategy from a library of partial repair models. This 

model exploits Case Based Reasoning (CBR) technology to perform this construction. It further 

incorporates inductive indexing approach in the inference engine to improve the processing time 

of cases. For this to be achieved, a system that uses  Object Oriented web based programming 

approach extending the earlier knowledge which used Turbo Prolog programming language will 

be constructed. This system will be implemented using JDK with PHP/ MySQL. The Design 

phase will consist of Data Flow Diagram (DFD), Use Case Diagram, Class, Sequence Diagram 

and Web Page Layout Design. The main Kernel of the program will catch the all exception 

possibly generated by hardware fault thrown by operating system or will take input manually.  

After analyzing the fault it will discuss with knowledge-base and act accordingly. At the end of 

this research it is expected to have an automated system that will decrease the time spent 

diagnosing problems by automating the diagnosis process.   

Keywords: Expert system, Case Based Reasoning, Inductive Indexing, Knowledge Base, Inference 

engine 

 

I Introduction 

Despite continuous advances in hardware and software technology, computers are become 

difficult to use at some point. They often behave in unexpected ways, and it is hard to find fixes 

or workarounds for problems encountered.  Expert systems have been proposed to solve 
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problems in areas that experts are few such as medicine, engineering and agriculture. While 

much of the inspiration for the study of case-based reasoning (CBR) came from cognitive 

science research on human memory (Russell & Norvig, 2003), the resulting methodology has 

been shown to be useful in a wide range of applications (e.g., Watson, 1997; Aha, 1998; 

Bergmann, 2002). Unlike most problem solving methodologies in artificial intelligence (AI), 

CBR is memory based, thus reflecting human use of remembered problems and solutions as a 

starting point for new problem solving. An observation on which problem solving is based in 

CBR, namely that similar problems have similar solutions (Leake & Wilson, 1999), has been 

shown to hold in expectation for simple scenarios (Faltings, 1997), and is empirically validated 

in many real-world domains. 

II. Problem definition  

Computers and input output devices have formed part and parcel of institutions data processing 

channels. They serve from security tasks to software that integrate institution services and 

operations. Unfortunately, sometimes they develop problems that lead to either failure to perform 

their operations or they become totally worn out. This leads to inconveniences and denial of 

services. Organizations tend to look for solutions from ICT staffs who sometimes may not 

understand how to solve the problem. However they may seek guidance from experts who solve 

these problems but these experts are few and very busy.  

Advancements have been made to make an expert system for computer technician. However 

these systems have been implemented in prolog that is difficult to implement with the current 

technologies that are web based. In addition they use deductive case based reasoning approach. 

This research proposes an expert system that uses object oriented, web based technology and 

inductive indexing to update the inference engine.  Through this a problem can be posted in 
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forum and expert give out a solution. The system will update its inference engine automatically 

which is implemented in form of a decision tree. 

III Objectives 

The main aim of study will be to develop a model for computer technician that implements both 

object oriented and web based technologies. 

The specific objectives of the study will be to: 

i. Analyze existing computer technician expert system. 

ii. Design a computer technician expert system that implements object oriented technology 

and inductive based indexing approach in the inference engine. 

iii. Develop a computer technician expert system that incorporates inductive case based 

reasoning. 

iv. Demonstrate that the research approach is more efficient than the existing approaches in 

terms of indexing and technological advancement. 

IV Research scope 

The project will focus on researching on expert system particularly as they can be applied in 

computer diagnosis. The research will analyze on how to migrate prolog based computer 

diagnosis system to web based and object oriented technology. In addition it will incorporate 

inductive indexing approach in the inference engine to increase the speed at which information is 

updated and searched by the inference engine. 

V. Related Literature  
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A. Expert Systems 

An Expert system is a computer system that emulates the decision making ability of a human 

expert, i.e., it acts in all respect of human counterpart. An expert system sometimes referred to as 

knowledge-based system is a computer software that emulates the decision-making ability of a 

human expert (Shu-Hsien, L. 2004). 

 

Figure 1: Expert system based on AI to human brain 

They Solve problems; rather, they use knowledge which they reason about to draw conclusions 

and provide solutions. Expert system is a subfield of artificial intelligence (AI), and was first 

conceived by Edward Feigenbaum, now considered the father of expert systems, who with other 

colleagues and associates built the first successful expert system in the late 60’s at Stanford 

University. It was called the”Dendral” system, a portmanteau of the term ”Dendritic Algorithm”. 

Dendral was meant to emulate organic chemists to help automating the process of identifying 

unknown organic molecules (Shu-Hsien, 2004). The advantage of expert systems over 

conventional programs is that their core algorithm is not encapsulated in the programming code 

but stored as knowledge e in an independent database called knowledge-base or KB. In 

consequence, there is no need for the expert system to be reprogrammed and recompiled every 

time the knowledge changes. Practically, expert systems have significant applications including 

medical diagnosis, fault diagnosis, question-answering, industrial process controlling, climate 
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forecasting, manufacturing failure analysis, decision support, and decision making (Verma, J. & 

Aggarwal, 2013). 

B.  Expert System Structure 

Complex decisions involve intricate combination of factual and heuristic knowledge. Expert 

systems are organized in three distinct levels : 1. Knowledge base consists of problem-solving 

rules, procedures, and intrinsic data relevant to the problem domain. 2. Working memory refers 

to task-specific data for the problem under consideration. 3. Inference engine is a generic control 

mechanism that applies the axiomatic knowledge in the knowledge base to the task-specific data 

to arrive at some solution or conclusion( Verma & Aggarwal  2013). 

C.  The Knowledge-Base 

The knowledge-base is a human-readable rule-base in which troubleshooting knowledge is 

represented as production rules originally acquired from human experts in the PC 

troubleshooting field. It is a data repository which provides a mean for knowledge to be 

collected, organized, saved, and searched. Upon reasoning, the expert system loads rules from 

the rule-base to the working memory  and tries to match them against user’s facts submitted thru 

the user interface( Verma & Aggarwal  2013).. 

Once a match occurs, the fault is identified and a solution is provided to fix that fault. 

Fundamentally, the rules of the proposed Expert PC Troubleshooter are in the form of if-then 

statements, more formally they can be represented as IF A AND B THEN C ’ D where A 

denotes the first condition, B denotes the second condition, C denotes the conclusion, and D 

denotes the solution. The Knowledgebase is stated on the above tables of possible faults and 

solutions( Verma & Aggarwal  2013) 
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It is also planned to collect all standard system error codes of Microsoft Operating System and 

feed those data in to the knowledge base along with the possible solutions. 

VI. Experiment setup 

This study will employ experimental research design to design and develop an Expert Computer 

Troubleshooter. For this to be achieved the study will look at the experiment environment, tools 

that may be required testing and implementation guidelines 

For the design to be achieved we need to understand the environment where the system will run. 

The system will have interfaces for end users, knowledge engineer and domain expert. The end 

user will look for a solution to the problem where the inference  engine will search for the 

solution in the domain knowledge if not found it will be posted in the  knowledge engineer who 

will in turn post it to the domain expert. Once the domain expert will provide a solution the 

knowledge engineer will update the domain knowledge in the expert system as shown in figure 

2.  

Figure 2 Expert system architecture 
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This research will use a combination of HTML, CSS, JavaScript and PHP codes to create the 

front end side where the user, expert and knowledge engineer are going to interact with the 

system. An algorithm describing the construction of the inference engine will be designed and 

implemented using PHP functions. Then MYSQL will provide a database environment where the 

cases will be stored.  

An important aspect of designing an experiment is to know how many observations are needed 

to make conclusions of sufficient accuracy and with sufficient confidence. This research will use 

purposive sampling technique to determine the amount of data to be used for testing the system.  

The research project will rely on data from end users, knowledge engineers and knowledge 

experts in order to successively construct the system. Data from computer troubleshooting 

forums will also be extracted and inserted in our knowledge base. Therefore both primary and 

secondary data  

For example in figure 3 presents a decision tree which is  the brain of the system which performs 

logical reasoning on rules and problem-solving strategies to derive answers and conclusions, and 

infers new knowledge. It is fed by troubleshooting data and facts from users and produces results 

about the causes of the corresponding faults and the possible solutions keeping the reasoning 

process totally invisible from user. 
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Figure 3. Sample decision tree representing the structure of an inference engine. 

Then table 1 is an algorithm to represent the decision tree in figure 3 

Table 1: inference engine algorithm representation 

 

 

 

Conclusion 

 

This research proposes a model for troubleshooting and solving computer hardware problems 

and faults. The model will be tested by Expert Computer Troubleshooter‘  system  that 

determines knowledge using an inference engine and troubleshooting production rules. After 

Step 1: Read initial facts via user interface and store. 

Step 2: Check the condition part (left side) of every production rule in the rule-base. 

Step 3: If all the conditions are matched, fire the rule. 

Step 4: If more facts are present, do the following: 

Step 5: Read next fact and update working memory with the new facts. 

Step 6: Go to step 2 Step 6: If more than one rule is selected, use the conflict resolution 

strategy to select the most appropriate rules and go to step 

Step 6: Continue until all facts are verified. 
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implementation of this concept expert application software will be developed. The user or 

troubleshooter of the software will definitely get immense help to repair a computer system thus 

save time and cost. 

References  

[1] Bassil Y. (2012). Expert PC troubleshooter with fuzzy-logic and self-learning support. 

International Journal of Artificial Intelligence & Applications. 

[2] Giarrattano & Riley (1998). Expert Systems: Principals and programming, 3rd Edition. PWS 

publishing company. Boston. 

[3] Gupta, K. (1999). Case-Based Troubleshooting Knowledge Management, AAAI Technical 

Report. 

[4] Jackson, p. (1998). Introduction to Expert Systems, 3rd ed. Addison Wesley. 

[5] Lederberg, J. (1987). How Dendral Was Conceived and Born. ACM Symposium on the 

History  of Medical Informatics,  

[6] Lindsay, K., Buchanan, G., Feigenbaum, A., & Lederberg, J. (1980). Applications of 

Artificial  

[8] Intelligence tor Organic Chemistry: The Dendral Project, McGraw-Hill.  

[9] Lindsay, K., Buchanan, G., Feigenbaum, A., & Lederberg, J. (1993). DENDRAL: A Case- 

Study of the First Expert System for Scientific Hypothesis Formation, Artificial Intelligence, 

61(2),209-261. 

[10] Russell & Norvig. (2003) Artificial Intelligence: A Modern Approach, 2nd ed. Upper 

Saddle River, Prentice Hall. 

[11] Shu-Hsien, L. (2004), Expert system methodologies and applications, a decade review from 

1995 to 2004, Expert Systems with Applications. 

[12] Sourav M., Sumanta C., Biswarup N.( 2013). Diagnosis and Troubleshooting Of Computer  



IJRIT International Journal of Research in Information Technology, Volume 4, Issue 7, July 2016, Pg 119-128 

James Gitongori Ombogo, IJRIT-128 

 

    Faults Based on Expert System and Artificial Intelligence. International Journal of Pure and    

    Applied Mathematics Volume 83  NO. 5  2013, 717-729. 

[13] Verma, J. & Aggarwal J.( 2013). An Approach towards designing of car Troubleshooting 

Expert System, International Journal of Computing application . Received: January 10. 2013: 

Accepted: February 3. 2013. 

Mr. James Ombogo 

 

Bsc. Computer Science from Masinde Muliro University of Science and Technology (MMUST), 

Kenya; Msc .in Computer Systems from JKUAT. Serving as an assistant lecturer at JKUAT, 

Kenya. His research interests  include but are not limited to: Computer Networks, Computer 

Hardware, Support and Maintenance, Computer Programming, Computer Architecture, Systems 

Analysis and Design, Software Engineering, Database Design and Development, Project 

Management, Mobile Application Programming, Web Design and Development, Client-Server 

Computing, Computer Forensic, Artificial Intelligence and Multimedia Technologies. 

Dr. Cheruyiot W.K 

 

Received Bsc. In Statistics & Computer Science from Jomo Kenyatta University of Agriculture 

& Technology(JKUAT),Kenya; Msc. in Computer Application Technology ,Central South 

University(CSU),P.R.China; PhD in Computer Science &Technology ,Central South 

University(CSU) Changsha P.R.China. Serving as a senior lecturer in School of Computing & 

Information Technology at JKUAT,Kenya. His Research interests include but not limited to: 

Multimedia Data Retrieval, Internet of Things, and Evolutionary Computation for Optimization, 

Digital Image Processing and ICT for Development 

 


