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Abstract: - In the information and artificial intelligence age personal computer is the most popular
communicating device that can be used in our day to day life. In fact most of the computer users are not skilful
enough when it comes to the area of troubleshooting a problem occurred. Using knowledge based robot will
save our time and money and also provides a rapid solution and will overcome the need of a computer expert. In
this paper,develop a knowledge based robot system that can assists computer users to troubleshoot and maintain
their personal computer using artificial intelligence algorithms. After the prototype implemented, ultimately
every knowledge-based system must be tested and evaluated to ensure that whether the performance of the
system is accurate and the system is usable by the end-users.
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. INTRODUCTION

Artificial intelligence can be defined as making an intelegent machine which were previusly done by
human beings for example previusly inorder to troubleshoot a computer problem there are things that we
identify and it takes time but now a days with the help of artificial intelegence it is easy to identify the
problem.Artificial intelligence is a field of since and enginneering mainly concerned with making machine for
assisting a day to day activity of humans. But inorder to say an intelegent the following are the basic things.
Learn or understand from experience.
Make sense out of ambiguous or contradictory messages.
Respond quickly and successfully to new situations.
Use reasoning to solve problems.
Apply knowledge to manipulate the environment.
Think and reason.

VVVVVY

A robot is a mechanical or virtual agent that contains sensors, control systems, manipulators, power
supplies guided by a computer program or software that perform a task which were done previusly by humans
guided by a computer program like Al and others. Artificial Intelligence have a direct role in robotics for making
the robot to be intellegent. artificial Intelligence addresses the the critical questions of: what knowledge is
required in any aspect of thinking; how should that knowledge be represented; and how should that knowledge
be used.

Human Intelligence Artificial Intelligence
» Intuition, Common sense, Judgment, Creativity, » Ability to simulate human behavior and
Beliefs etc cognitive processes
» The ability to demonstrate their intelligence by » Capture and preserve human expertise
communicating effectively
» Plausible Reasoning and Critical thinking » Fast Response. The ability to comprehend large
amounts of data quickly

Table I:Human Intelligence VS Artificial Intelligence
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«*» We achieve more than we know. We know more than we understand. We understand more than we can
explain (Claude Bernard, 19th C French scientific philosopher).

Human Intelligence Conventional Computing
> Al software uses the techniques of > Conventional computer software follow a logical
search and pattern matching series of steps to reach a conclusion
> Programmers design Al softwareto | » Computer programmers originally designed
give the computer only the problem, not the software that accomplished tasks by completing algorithms
steps necessary to solve it

Table Il.Artificial Intelligence VS Conventional Computing

1. ARTIFICIAL INTELLIGENCE INROBOT
With the enhancement of intelligent technology robot plays an important role in our day to day activity.
An artificial intelligent based robot is a machine that has a capability to extract information from its
environment and use knowledge about its world to move safely in a meaningful and purposeful manner. With an
intelligent technology robot plays an important role in our day to day activity. For the given problem wehave a
means for checkinga proposed solution and caused that problem,and then we can solve the problem by testing
allpossible answers. But this method this always takes a long period of time to handle the given problem. If we
handle the same problem with the help of intelligent machine let’s say robot it takes a minimal time because
intelligent machine like robots have higher processing speed than that of human beings

2.1. Components of Al for Robots:
A rule-based system of robots is composed of three components: an interpreter (or inference engine), a

knowledge base and a fact database.

Fact Database

Knowledege base Interpreter or compiler or
interface engine

Figure 1. Components of Al robot.

A fact database consists of consists of facts, concepts, theories, heuristic methods, procedures, and
relationships and Knowledge base is the collection of knowledge related to a problem used in an Al system
Knowledge is also information organized and analyzed for understanding and applicable to problem solving or
decision making. The interpreter part is responsible for generating rule depending on the fact and knowledge
base and also giving decision.

. STATEMENT OF THE PROBLEM

A computer system is composed of both hardware and software. Hardware like different subsystems
including CPUs, primary and secondary storage, peripherals, and several type of software like general purpose
software and application software. Each of these subsystemsprovide their own functionality in order to provide
the whole system as oncebut there are only very few maintenance tools and established diagnostic
strategieswhich give attention at identifying faults on the system or subsystem level. As a result, identification
of single or multiple faults from systemic sign remains a difficult task. The non-specialist field service engineer
is trained to use the existing component specific tools and, as a result, is often unable to attack the failure at the
systemic level. Expert assistance is then required, increasing both the time and cost required determining and
repairing the fault. The design of a knowledge based system reflects the expert's ability to take a systemic
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viewpoint on problems and to use that viewpoint to indict specific components, thus making more effective use
of the existing maintenance capabilities.

As we know the present period is the information and artificial intelligence age, where faster transfer
and retrieval of information is the most important need. However, using an expert system like knowledge based
system this scenario will be an economic and rapid solution and will overcome the need of a computer

troubleshooting expert. This will help to increase individual’s efficiency by reducing the time spend by the
expertise.

V. ARCHITECTURE OF THE SYSTEM
Architecture is a blueprint that shows how the components of the prototype of knowledge Knowledge
based Robot for diagnosis and troubleshooting of personal computer using Rete algorithm. The figure shown
below illustrates the architecture of the prototype system.

© Inference Engine

Knowledege
Knowledege Aquisition
Knowledege Modeling

Knowledege
Representation

Pattern Working
Macher Memory

v

Agenda

Production rule

(Rule)

Figure 2: Architecture of the system.

V. PROPOSED METHODOLOGY

The methodology for using Knowledge based Robot for diagnosis and troubleshooting of personal
computer is using artificial intelligence by Rete algorithm.The Rete algorithm is a best known pattern matching
algorithm which is designed by Dr Charles L. Forgy of Carnegie Mellon University. Rete is a Latin word which
has a meaning means net. It is a very efficient algorithm for matching facts against the patterns in rules.
Understanding of the Rete algorithm will make one easier to understand why writingrules one way is more
efficient than writing them another way. The Rete algorithm is based on the fact that only a few facts are added,
changed or removed at every step in the process of inference. Instead of doing all these comparisons every time
only new facts added can be taken into consideration which is the approach taken in Rete algorithm. Rete looks
for changes to match in each cycle.

»

E— I m— | LT
Inference Engine

Facts

Agenda

Figure3. Rete algorithm.

If two of the three premises of a rule are satisfied in one cycle, there is no need to check them again in
the next cycle. Only the third premise is of interest. The matching process is updated when new facts are added
or removed. This will speed up the process of matching if the number of new facts is small. Information about
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the premises of each rule which are satisfied partial matches must be stored.The Rete algorithm is implemented
by building a network of nodes. It is designed in such a way that it saves the state of the matching process from
cycle to cycle and re computes changes only for the modified facts. The state of the matching process is
updated only as facts are added and removed. If the facts added or removed are less in number then the
matching process will be faster.

For instance, suppose we have one rule on troubleshooting, ifproblem is HDDand Problem is Black
screenandsymptom is NTLDR then the following rete network can be created.

Foot (Rule 1)

AN

Ttem 1 Ttem 2

Warl Var2 Var3

HDD Black screen NTLDE

MNetl MNet2 Met 3

[Problem 1z HDDand Problem 1=
Elack screen] [symptom 13

NTLDR]

Figured4. A simple Rete network for a single rule.

In the above rete network, there are two kind nodes as there are two types of facts: item 1 type and item
2 type. As there are three patterns:problem is HDDand Problem is Black screenandsymptom is NTLDRthree
alpha nodes will be created. var 1 and var 2 representing the first two var nodes are joined by net 1. The third
alpha node and beta 1 joined by net 2.

When a value for age enters the root a token will be created. Copies of this token will be passed to item
nodes. Item 1 will accept it as the fact type. This token will be passed onto varl and var 2. If the value satisfies
the constraint then the token will be passed onto netl and then to net2. In the meantime value of symptom enters
the root and then accepted by item 2. var 3 receive it and checks if the value satisfies the constraint, symptomis
NTLDR. If yes then it allows the token passing onto item 2. If the fact, that is the values, match with the
condition in the item2 then the rule will be added to a list for firing.

5.1. Rete Algorithm:

1. Each of these facts is first parsed through the network. The network will then look as in the hand-out.

2. Everytime a fact is added or removed the network is updated.

3. Using the network, rules that can execute can be determined quickly in a forward reasoning system using
Rete

4. Because sometimes several rules can execute, they will all have to be put on the agenda. Conflict resolution
is then necessary to determine the rule to fire or execute.
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In order to acquire the desirable knowledge both secondary and primary (documented and
undocumented) source of knowledge are used. Primary knowledge is gathered from help desk computer
technicians by using interviewing and critiquing knowledge elicitation methods. In the same way secondary
source of knowledge are collected by using document analysis. Both unstructured and structured interview were
used to collect tacit knowledge from domain experts. In addition critiquing (analyzing) elicitation methods are
used to purify the collected knowledge. The acquired knowledge is refined with the consultation of the expert.
Moreover, secondary sources of knowledge are gathered from the internet, computer maintenance books,
research papers and articles by using document analysis technique.

VI. TESTING AND EVALUATION

After the prototype implemented, ultimately every knowledge-based system must be tested and
evaluated to ensure that whether the performance of the system is accurate and the system is usable by the end-
users. As the aim of testing and evaluation of the knowledge-based system is to assure that the prototype system
does what it is required to do, we can test and evaluate a knowledge-based system as long as we already
understand what to expect. Therefore, in this article we try to show the performance testing. In system
performance testing section, a number of computers selected in order to test the accuracy of the prototype
system. The correct and incorrect outcomes are identified by comparing decisions made by domain experts and
with the conclusions of the prototype system.

6.1.Forward chaining rule:

Problem Algorithms Solved  Not solved

Forward

HDD & Software Related chaining 7 3
Forward

Memory Related chaining 5 5
Forward

Monitor Related chaining 6 4
Forward

Port Related chaining 6 4
Forward

Processor Related chaining 4 6

Forward chaing rule

‘_“‘——_
‘__-_——_
Forward [
-________—.
or\./vér Forward — Solved
chaining . Forward
chaining chainin Forward g
8 chaining For\./v;?r
HDD & chaining
Memory .
Software Monitor
Related Related Related Port
elate Related Processor
Related

Table I11: Confusion matrix of the Forward chaining algorithms.
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6.2. Rate Algorithms:
Problem Algorithms Solved Not solved
HDD & Software Related  Rete algorithm 10 0
Memory Related Rete algorithm 7 3
Monitor Related Rete algorithm 9 1
Port Related Rete algorithm 9 1
Processor Related Rete algorithm 7 3
Rete algorithms robot system
B ——— | Notsolved
.|gzer|'t:;-,rr Rete Rete T o
algorithm algorithm al I::tim Rete
HDD & € algorithm
Memory .
Software Related Monitor Port
Related Related | .. 4 | Processor
Related
HDD & Software|  Memory Monitor Processor
Related Related Related Port Related Related
Rete algorithm | Rete algorithm | Rete algorithm | Rete algorithm | Rete algorithm
B Solved 10 7 9 9 7
B Not solved 0 3 1 1 3

1

Table IV: Confusion matrix of the Rete algorithmsrobot system.

VII.

RESULTS:

T.he first thing that display on the system is menu.

@IIIDIPDIDIIDIDDIDIIDDTDIDIIDDDDIDDDDDDDDDD

@ HOTE:—- whenewver write on the system put dot{.) at the end and pres=z enter kevy

M #SanMLf:— FFLLATD-Y S AN O3A PO ) PRI AWTC L mema

@

To =tart the program write ®fc followed by period(.)at the end and press

ENTER.

@

TCMeo™Y ACTERC EFPC PPLLATTFY G NI 028 YT )P0 Tes ArhC memira:

@IPIDIPDIDIIDIDDIDDIDDTDIDIIDDDDIDDDDDDDDDD

¥ f:sAbrham Debaszu~<Rete Algorithm implimented.pl compiled 0.00 =ec.

1

o TR
PR

2.

- =tart.
FRTE
FRTE
FRTE
#hTE

=i MENT CHOICE
Feoe e A9TRERS Enter 1 to get general information
FEoe sehand. eF vtV Enter 2 to know prevention
TIF At AT R Enter 3 to get maintenance service
twomo-m3s Enter 4 to cloze prolog

76 clau=es

mnechanism

Select any one from the menu for example select humber 2 which means that about preventive
maintenance.
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Frewventive maintenance
e X

T=zing power protection devices(like TFPS)
f@C eehAhS mmdoe

En=zure to clean vour computer

hErTHCOFY  Pas

Performing baclk up
onT FECH

In=tall Antivirus and anti-=s=pvy ware and =scan
Nyt Tgeh Zemh

In=tall updates

ATEA FECT

Disl clean up
00 A% AT FECH

Di=zk defragmenter

Anh AELMITIE PECT-

Examine the operating =vy=tems

NI THCRY ma R TE

T=ing Antistatic wrist—grounding strap
N¥E fgER 20 FoT mmdes

Shutdown properly

PECTHCPY OO ZTHT

Do wou want to continue 7 eeema secoon 7 {yesz.nolll

3. If you want to continue type yes and then press enter this will lead to the main menu that appears
before.

Do wou want to continue ¢ e~fmd zfodone ¢ (yescnolves.
i HENU CHOICE .
1 + foar #&e= emeF aervrs Enter 1 to get general information
2 FNI0r FE0T enand R ATV Enter 2 to know prevention  mechanism
3 Farr TIT AMademed af9TERS Enter 3 to get maintenance service
4 r thir fweoemds Enter 4 to clo=e prolog

VIII. CONCLUSION

Now we are in the age of information and artificial intelegence, and use of computers, fault diagnosis is
becoming crucial in the field of computer engineering and information technology, particularly in personal
computer troubleshooting; however, acquiring the troubleshooting knowledge from expert computer technicians
is limited as it requires continuous learning, training, and practice in maintenance skills which on the long run
can dramatically increase organization operating costs, decrease their net productivity, and proliferate their
revenue leakage and losses. Basically, PC troubleshooting covers a wide spectrum of problems including
hardware problems, software problems, network problems, server problems, operating system problems, and
application software problems.

In developing the prototype system, knowledge is acquired using both structured and unstructured
interviews with domain experts and from relevant documents by using documents analysis method to find the
solution of the problem. The acquired knowledge is modeled using decision tree that represents concepts and
procedures involved in diagnosis and troubleshot of computer. Then, the validated knowledge is represented
using rule-based representation technique and codified using SWI-Prolog editor tool for building the
knowledge-based system

Also in testing and evaluation of the prototype system, ten cases of computer problem are selected
using purposive sampling method in order to test the accuracy of the prototype system. The correct and incorrect
results are identified by comparing decisions made by the domain experts on the cases of patients and with the
conclusions of the prototype system. This permits end-users to test the prototype system by actually using it and
evaluating the benefits received from its use. As the testing result show, the overall performance of the
prototype system registers 85.9%.

Knowledge based system for troubleshooting personal computer handles computer faults. The knowledge base
contains the knowledge about the different causes and solutions of a personal computer.
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