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AN EXPERT SYSTEM FOR PERSONAL
COMPUTERS
ERROR DIAGNOSIS AND ARCHITECTURE
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ABSTRACT

In this paper, a thres dimensional expert system for personal compoters is presented.
The first dimension is the diagnostic algomhm that is canable of takling serious hardware
problems. The sceond dimension is an interacive sofrware for teaching personal
computer system architecture while the third one is a glossery alearithm, which gives shors
notes about technical v-ords of computer hardware aod software. The: knowledge bases are
represented in this paper by Rule-based for surface representation and Frames for deef
representation. The system is structured in such @ way that even Lhe novice user can easily
find his/her way around via a set of pretty screens and visual block dicgrams. Some menues
are also designed to explain how to use the proposcd system.

INTRODUCTION

With the progress of personal compuler Vision, graphics and CAD/CAM techriques,
a wide variety of applications in various areas such as Commercizi , Engineering, and
Education have elvolved. In Educational services many computer assisted programs have
been introduced {1 - 4] to improve Lhe gnality of education at low cost, The most
significant aspect of all types of such computer programs js that a user may interact with
the lesson based upon individnal needs by choosing histher own sequence and direction
through 1be material [1].
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Inrecent years artificial intellegence is used in education through the development of
educational techniques that are based on expert system approach[5 - 7] . The contents
and instructional approach take the form of semantically related concepis and inference
rules which resuit in a less rigid instructional process [7].

This paper introduces an intellegent system for error diagnosis and self teaching
lessons in computer architecture of personal computer systems ,PC XT. As the visual data
information is likely accepted by the user , the system is designed in such a way that
information are visually displayed in a very simple and attractive form.

EXPERT SYSTEM STRUCTURE

The expert system designed in this work consists of the following components :
1- A knowledge base containing { facts , information , rules of judgement ) about the
problem domain. .

2- An inference mechanism ( also known as inference cngine, contro! structure ,
or reasoning mechanism ) for manipulating the stored knowiedge to produce
solutions to the problem.

3- A user interface ( or explamation module } to handle communication with the
user in natural language .

The knowledge base is the most important component in any expert system,
However,any system will not be useful unless it has a good inference mechanism to enablc
it 1o apply the stored knowledge,

The proposed system is devided into three subsystems: Error diagnosis , glossary ,
and computer hardware. An inference mechanism to link and control such subsystems with
a help menu is designed using disk operating system commands 'DOS’. A part of this
mechanism is given below :

@echo off goto again
be {1.dat RP

be rowcol 222 " " he cls
pause rem harware
he 12.dat hardw.exe
be rowcol 22,2 "¢ :gotn again
pause :GP

:again call glos.bat
be menu.dat be cls

be ask " "gqpghd bright white goto again
it erorlevel 5 gota DP HE

il errorlevel 4 goto RP be cls

i errorlevel 3 goto GP call help.bat
if errortevel 2 goto HE goto agaln
il errorlevel 1 goto QUIT s QUIT

:OP be cls

be cls exit

call dlag.bat
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where :

diag , hrdw and glos are three executable files containning the three subsystems
Menu.dat is a batcb enhancer to draw the main menu of the propased expert system,
and help.bat containing the help menu .

This mechanism produces the main menu of the proposed expert sysiem as showa in
figure(1).

There are several ways of representing knowledye, Lhe L]'I]'PC mos popular of acse
are rules. frames and semantie nets. Rule-based representation is 2 ~urlacy rapresenialion,
whereas schemes nsing framies and semantic nets are ¢eep .Lmrf'v*'n.. fons.

The rales used in the inference mechanism tuke the Rule-based forin:

il errar leve! 3 goto GP

Details adoul the thres sabsysterns are given belos.

IMAGNOSTIC SUBSYSTEM

e Luowledee bosesnsed e diagnostic osubsysteni are Stamed by oberining
viornation from human cxperts i the field of personal comagters seoqee, 3z Doed on
1euristic apnroacin a rule that tends to get closer 1o« «nislion, which i oo :
comug haraware probiems JThe knowledge in th porl is‘
wic-irgsed and frames schemes . The frumes wcheme allows
vlerving cocapts and cavsal relationships and facililawe
ET-leve ] ;Hc_brjnmg sucit ay abstraction and analooy, A
crenreswacrm i oeodiey formation en @ sreredyrea sl

101, e
croand ke dara

o lag

st et o a speecifie fnsinnce of any of G e
e ! el e e Plesorely ol i aiigiesid NG

S ILIE A sarte R type ol probiemd decle L1ee
Liopreliraey addie LD pLlLerls ) IUD probems, B o Loms
vilier provlere. Asoclated wilh euch frunie iy o o- Lo o
values of wiich are canlaimad insiols - Siots can ol vore gtiied 07 coeiinn e acength
of frame-bazed systcms devives from tms Rierarchical sirucldoe w1 onabios ronas 10

nflerit attribuges from atra frantes Joealed ahove than in the fiorer i

Rule-based 15 used w represent  information stored o1 dots, Pules are meedular
“chuiks” of knowledge of the form 'TF Situstion THEN SActiva .

Example of rules used are :
IF erior code = 201 THEN CHECK RAM

IF POWER ON AND NOTHING WORK THEHN CHECK CLOCK GENZRATCOR GR
BIOS
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IF KEYBOARD DOES NOT RESPOND THEN CHECK SYSTEM OR KEYBOARD

CHIP

The diagnostic subsystem helps the user in repairing most of the trouble shootings
that may occur in a PC set without any external help.

The program is designed in such a way that a dialogue between the system and the
user is started and continued until the algorithm identifies the error and gives advises for
repairing. Samples of the errors that may occur in the PC are shown in figure (3).

HARDWARE SUBSYSTEM

The hardware subsystem describes the personal computer organization In this system
the knowledge is represented in a frame schemes and starts by displaying a help menu to
guide the user in going through the program, followed by a block diagram of the system
mother board as shown in figure (4) .For example the frame of 8088 proccssor (control
unit , ALU ,INSTRUCTION register, program counter) represents a particular part of the
system motherboard. Another frame is the motherboard ,clock penerator,8087
coprocessor,8088 processor bus controller,.... . The key board arrow keys are used to
enable the user to move through the mother board screen. Details about any particular
partof the mother board can be obtained by moving the " cursor” to that part and press
ENTER key. Another screen , representing another frame level containing more
information for the selected part , is then displayed in a very attractive form , the arrow
movements are also used to further down Frame levels . Some of the information ,that can
be ohtained , are shown in figure (5).

GLOSSARY SUBSYSTEM

The glossary subsystem gives short notes ahout technical words which are commonly
used in computer field . The system is written in COBOL language to take the advantages
of indexed files . The technical word is recorded as a master key on a record containing
threc ficlds holding the description of the word. Each field of the three is displayed on a
seperate line on the screen .The system has four functions insert , update, and
delete.These functions enable the user to insert or delete any information. The user can
also update any information he wants or he can get short notes of any technical word in the
subjects of personal computer software and hardware. The main menu of the algorithm is
shown in figure {6).

CONCLUSIONS

An expert system for the error diagnosis of personal computer systems is designed .
The system can also deal with the knowledge representation and the tcaching strategy of
personal computer archilectures. In addition , there is a third module that is capabie of
describing technical words of computer software and hardware . Both Rule and Frame
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schemes are used in representing the system koowledge . This wov of kpow dal
representation , surface and deep forms, aceelerates she ov cr'\il SYST& 1 resesses,

The system is designed in such a way that a novive user cart o 70 Sronglt o et of
pretty sereens and visual block diagrams,
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