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ABSTRACT

This pro;ect |s about the effective management ol conmulel maintenance and
repair mformahon It examines the needs for |)IO|)GF m mlen'mce and repair of
computers as’ weII as eflective use of lhe mloumallon oblained flrom the
malnlenance WOrk -2

However, ’a computer — based informatlion system on melnlenance and opair of
the compuler equupment was developed Smce lhese eqmpmenls consist of
eleclronlcs components capacilors, transtslors resnstors and of course
integrated c:|rcun or microchips; a database of lhese componenls with their
equivalent (alternatlve) is incorporaled.

From the dalabase, stalistics of computer that developéd fault and frequency of
such occurrences for a given period of time can' be"':igeneraled from which
estimated IeVel of reliability of the computer are calculaled and depicled

graphlcally to facuhtale decnsuon making.

On (he whole. this pro;ecl is almed at lmprovang the mamlenance and repair

culture not only of the cOmbuler centre .ederal Umversuly of Technology, ana

but of any other eslabllshment or ongamzahon charged wilh snmlar

responsubllmes. | o 1
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CHAPTER ONE - GENERAL INTRODUCTION

A0z INTRODUCTION

'The common theme lhrough all‘lhe dlﬂerenl uses of compulers is that they

~are employed by pubhc and pnvale organizalions because they can
perform various tasks more elfeclively and more economical han other

machines or human beings; in order words, they reduce cosls/profits.

However, the personal compuler did not become a realily unlil progress in
microelectronics  produced the  microcomputers, based  on
microprocessors and storage chips and inlerfaces lo cheap and small-
scale terminals. The continued development ol the microprocessor has led
more powerful models appearing in the market, primarily from Inlel,
Motorola, Pentium elc. These models are described by the size of the unil

of data that can be carried through the processor.

" Thus, the first widely available micros were 8-bil micros; most commercial
microcomputers are based on 16 — it microprocessors and the lalest 32-bil
microprocessor are now being used to produce single or mulli-user micro
systems that rival' in power and performance lo smaller mainframe

computers and minicomputers.

Meanwhile, the original 8 ~bit micros are available al such a low cost thal
they can represent a potential monitoring and conltrol components inside,
many other electromechanical systems, e.g. ca‘vr controls, healing syslems
elc.

1.1 INTRODUCTION TO COMPUTER
A compuler system consists of the physical components of the computer
and its periph_eral_s. Basically, the computer unit is made up of a cén(ral

,__pfog_gssing unit (CPU) the visual display (VDU) and a keyboard. The




peripherals include; printers, modem, mouse, uninterruplible power supply
(UPS) elc.

In terms of logic used, compulers can be classified into the following: -

| ANALOGUE COMPUTER: This kind of computer system petforms
ils operation by measuring or relaling physical phenomena or changes
variables in the form of mathematic equation in some nolable guantities. Il
processes dala that varies conlinuously such as vaiiation in lempetalure,
speed, and current flowing through an elecliic conduclor. They are used
for variely of industrial and scientilic applicalions that requite the

p'rocessing of data that are measured conlinuously.

ST TS = & s T

li DIGITAL COMPUTER This is the one, Wthh peiforms ils
operatlon and assesses |og|cal demsnons accordmg lo lnslrucllon coded lo
it in advance. While analogue compuler signal uses smusoudal waveform ‘

and digilal computer reclangular waveform.

ifi HYBRID COMPUTER: This lype of compuler combines lhe
characleri's(ics of the analogue and digital computers. It is used lo solve

' sophlstlcaled problems such as those from the study of process conliol
and opllmlzahon

In terms of size, compuler can be classified as
a) Super computer '
~b) Mainframe compuler
';‘ ¢) Minicomputer

& d) Microcomputer.

Iy'- ~ SUPER COMPUTER: This is also known as maxi - compuler or in

some cases monsler computer. It has the capabilily of performing over

%,




ten- million arithmetic operalions per second. It is the faslesl class of
computers. Such computers are used by scienlist, for example in airflow

simulation around as airplane al different speeds and allitudes.

(1)  MAINFRAME COMPUTER: This is the largesl computer commonly
used in business and industry. It supporls large nelworks of industrial

lerminals and remole job — entry locations among others.

: (2) -y MINI COMPUTER The mlnlcompulpr is almosl like the mainframe,

but Iess powerful Iower processuna{s’peed and supports Iess number of

-

computer termmals

(3) MICRO COMPUTER: The microcompuler ids the lype of
computers found in small ventures and homes. They are less complex,
small in size and execute programs al slower speeds. The refinement of
the Compilling concept focused on speed, size and cost and gave birth to
computer generations, which is intended to suggest different development

of the hardware components. These include:

a. First Generation Computers: The first generalion computers
used vacuum tubes, which control the internal operation of the system.

This type of computer was moslly huge and requires cooling syslem.

b. Second Generation Computers: Solid-slate transislors replaced
the vacuum lubes thereby, increasing lhe speed and slorage capacily of

the system in the second generation.

c.  Third Generation Computers: The development of integraled
circuit (IC) induslry emerged. In lhis generalion, lr_emole terminals (i.e

miqoconipulers and minicompulers) came inlo exislence.




d. Fourth Generation Computer: Introduclion of large and very scale
integration (VLSI) technology. Densely packed chips were developed

leading to the manufacture of small home or personal compuler,

e.  Fifth Generation Computer: Development of the Japanese
industrial robots as a distinct generation. This generation influenced by the,

advent of artificial intelligence (Al) and expecls system.

Attificial intelligence is the ability of the computer to exhibit behaviors like

‘an intelligent person. The aims were tom speak lo the compuler and

-:—:bbté_iﬁ solutions _thr‘b.__ug:h .Vbiég_oulput. An experl system on the olher hand
is an application program that has the capabilily of making judgments anc
decisions like an expert in a particular field of applicalion. For example, in

the field of medicine, a computer would prescribe like a doclor aller

- performing the necessary diagnosis.

Recent years have been the appearance of inexpensive microcompulers.
The reduction in price since the mid - 70s meant that even small
organization and business cenlers can consider the purchaser of a
compuler of some kind. The resull has been a wide — speed use of

computing power in a way, which was unforeseen a few years ago.

Indeed, computers have spread so wide that it is unlikely that anyone
~slarting out a career today will find a job in which compulers are not being

“used in some way or anolher.

Ant large volume of repetitive work can be considered as a potenlial lask
fro a computer invoicing, payroll, inventory and olher accounting routines

are‘lypical clerical jobs being exlensively peffc'wgmed by computers today.




Technical or scienlific work on the olher hand relies heavily on lhe
calculating power of the computer. Engineeting calculalions involving
stresses, complex problems in physics and other 1elaled courses all

exploit this facilily.

Olhe'r,_ways in which compuler are used include forecasling- wheie
instead of merely recording stock levels the computer can monilor
demén‘d and produce forecasls of slock'requited_ in the fulure; and using
the computers to hold a mathematical model of the way in whizh a
comp'a'ny works. This enables them to masses the effect of possible

causes of action and avoid those which are likely lo produce a loss.

COMPUTER HARDWARE: The term compuler hardware refers lo the
physical components of the compuler systemi.e electronic device used for
processing data.

Generally, the computer hardware is made Llp of three main patls namely:
(a) Input devices

(b)  Output devices

- (c)-  Cenlral processing unit (CPU)

Input devices compri

i, Keyboard
ii.  Mouse
ii. Diskelle
‘iv.  Card reader
b, Output devices comprises of lhese devices:
i.  Printer '
i :_';_"Monitor

iii. . Speakers




G. Central Processing Unil (CPU):
Every computer syslem contains a unil whose primary objeclive is lo

process”'""data The uml IS lhe conlrol center of the whole computer

' "’sys(ems lt"accepts date fro n’tl e v.;yanous mpul clcvuces processes lhese
data accordmg to the instructions and sends the resulls to the prinler or
other oUtpu,l devices for recording. This unil petforms operalions in

millionths of a second. The unit comprises of three funclional sub-circuils.

The‘y' afe:

A. CONTROL UNIT - this unit conlrols and coordinates the aclivilies
of a computer system much as the brain coordinates and conliols (he
activities of human body. Some of the funclions performed by the control

unit include the following:

a.  Delermines the instruction to be execuled

b.  Causes lhe instruction to be carried 'outrpr execuled.

. Determines what data, if any are needed and where they are
stored.

d. Determines the operations to be performed by the instructions.

e. Delermines where any restill is lo be slored.,

B. ARITHMETIC AND LOGIC UNIT (ALU)

This unit performs lhe basis funclions of dala (ransfer, arithmelic
calculation and decision-making. Data transler involves moving dalta from
one location to another memory location within a sysle|11. Decision-making

is the ability lo speedily compare lwo quantilies lo evaluale a given

condition.

C.  INTERNAL STORAGE OF MEMORY UNIT
Thus is the principal storage and somelimes called lhe main slorage, main

'memory or high-speed storage. Itis usually lefmred lo as Random Access
.Me,morxy}(R/\M).




All data or instructions entering or leaving the cential processing unit must

pass through the primary storage. The primary storage or RAM holds all
instructions and data that are currenlly being processed by the central

processing unil.

CENTRAL PROCESSING UNIT SHOWING VARFIOUS CIRCULTS,

1.2 THE COMPUTER SYSTEM COMPONENTS

A modéfn PC is both simple and complicaled. It is simple in the sense thal
over tﬁe‘ year componenls used to conslrucl é,syslem have become
integrated with other components into fewer aclual ‘parls. Ilis complicated
in the sense that each part in a modern syslelﬁ performs many more

functions than did the same lypes of patls in oklet syslems.

Below are the components needed lo assemble a basic modern computer

system:
o Motherboard
DO Processor

o Memory (RAM)
o Case (chassis)
Power supply
<« Floppy drive

% Hard drive

%  CD-ROM drive

i

“aT. Thdonitor (sl

o S‘peak'ersw o
< Keyboard elc.




1.3 COMPUTER MAINTENANCE IN NIGERIA

The maintenance and services of compuler have not received much
desired allention in Nigeria. It must not be forgolten thal the compuler is
an important as what it does or ils applicalions in diverse disciplines. One
way of dealing wilh problem is lo appoint permanent on sile maintenance
slaff and equip them with appropriate maintenance lest and service
equipment (i.e tools and devices). This arrahgemenl is cerlainly effeclive
but it is also expensive, an installation has lo be large or very large o

justify it.

The p_'roblem of fault diagnosis and repair has o be faced, where fold-
servicé Engineers have to deal wilh system failures as lhey arise. One
technigue that has traditionally been widely used is board swapping,
based on the ideas that the field been seen lo present parlicular problems.
Maintenance and lest procedures could be informal based on intuitive
understanding of the computer by the qualily contiol and maintenance

department.

Even so, for a simple syslem, such as radio, addilional performance

criteria can be subjeclive assessment of sound qualily obtained form one

Now, the problems become more severe when he systems lhal we are
dealing with are inlended lo perform dala processing, operating on dala

. supp"lied to the unit from an external souice.

Such syslems (compuler) are nowadays largely, il not entirely digilal in
o . . [ .. .‘ . . .
nature. The need for maintaining and repairing arise in connection wilh the

maintenance of faulty computers including bolh the resulls of

8




unsalisfactory manufacture and parls that have failed in operation in the
field. '

It is important to recognize that economic consideralions are at the heart
of all maintenance problems. Basically, repair cosls money and good

qualily maintenance (i.e thal which covers a large proporlion of the unit) is

-

- preferred lo poor mainlenance.

However, failing to maintain or maintaining adequalely also cost money in
that faully part or computer (hat resulls from non- maintenance. Will
nonetheless eventually have probe put right entailing the use of diagnosis

and repair routines that cannot by their nature be fully automated.

The cost of not maintaining therefore can be very high. In addition the
labour cost for carrying out the actual cosls involved with any form of
special treatment that takes place oulside the standard of normal

operalion process.

1.4  AIM AND OBJECTIVES

This project is aimed at achieving cerlain lebchnical and management
goals. Some of which is facililaling decision making as regards lhe lype or
model of computer to acquire or use. This can be achieved by determining
lhe behaviour of various lypes of compulers over a period of time. Thatis,
a gradual sfudy of these compulers in lhe aspecl of mainlenance
requirements, failing parts and perforlnancé would reveal some

characleristics of these compulers.

Therefore, the main objective of this project is to cany oul study of various
types of computers by keeping accurale records of their problems-failing

. .~ J
parls and other rouline maintenance. By this way, it could eventually be




necessary to compute the frequency of their respeclive breakdowns taking

note of the components or parls that fail more often.

Such information can be used to decide on the type of compuler lo
purchase or parls whose slock should be kept in anticipation of their

failure.

Compuler consullants would one time or lhe¢ olher be contlacled lo
advise on the type of computer lo be used or acquired by an organizalion
apart from the processor sped, slorage capacity and display elc, lhe
Computer consultants must first put inlo consideration the durabilily of the

system to recommend.

Parts that fail mostly after some lime could"be recommend ed lo the
~management of the organization from the knowledge-based system lo

place order for such palls to enable quu:k replacement thereby reducing

-v—»‘
et

lhe compuler down ume

1.5  PROJECT SIGNIFICANCE

Ever since manufactured compulers were lirsi introduced, it has been
generally accepted without queslion thal, belore lhey are released lo
customers, the manufacture should eslablished that it has been

assembled correclly and is working as it was inlended lo do.

For é long time, and for very many computers, the implementation of this
concept has been seen to presenl any paiticular problem: lest and
mainlenance procedures could be informal, based on inluilive
understanding of the computer by the qualily control and mainlenance
department.

10




Even so, for a simple compulers such as radio, additional performance
crileria can be suggested on an intuilive basis; requirements

It is important to recognize that economic considerations are al the hearl
of all mainlenance problems. Repairs cosls money and good quality
maintenance (i.e thal which covers a laige propotlion of the unil) is

preferred to poor maintenance.

However, failing to maintain or maintaining adequately therefore, will make
l'he cost to be very high. In addition, the labour cosls for out the actual

lepalr there are considerable adminislrative cosls involved with any ‘orim

il B avw~\~.'

= ofi'-'spémal lreatment that takes.

lace outside the standard or normal

operatlon process

1.6 SCOPE AND LIMITATIONS OF THE STUDY

This study focuses mainly on the aspect of how effeclively they manage
the infdrmation on computer maintenance and repair, so as lo make
meaningful use of the mainlenance records in decision-making process

relating to compuler hardware management.




-~ CHAPTER TWO: LITERATURE REVIEW

2.0 INTRODUCTION
~ Lileralure review involves sludying and summarizing the work of
recognized authorilies relevant to the present study. This helps in the
“elimination of dupﬁcalion of research works, idenlily the sltrength and
weaknéss of previous efforls and points forward the new direction. It also

helps to sharpen the focus of the curtent research.

21  SYSTEM OVERVIEW
The case study of this project, which is the Compuler center, Federal
University of Technology, Minna, is an organ of the Universily, eslablished

in the year 1984 wilh initial number of lwenly (20) personal compulers (PC
%1 - |

The computer cenler is charge with various responsibililies. Some of these

include the followings:

1).  Provision of compuler praclical fa'cililies. for the studenlts of lhe
Universily
2).  Offer computer services, to the universily Communily.
) Provide computer training and employment for suitable Nigerians.
4).  Offer Computer services to repulable organizalions
)

- Procure, assemble, instatl and repair compuler equipment.

The computer center is made up of three seclions namely: Operalions,

system development and maintenance Seclions.

.- Director: A Direclor who caordinates the aclivilies of these lhiee sections,

heads the cenler, "




-~

Operation Manager: The operation manager is responsible for the
continuous operalion of the computer petipherals, disks and book library

and report to the direclor

Chief Computer Operator supervises the operalors and the clerks,

student practical and reporls lo the operalion manager.

Operators and Library Clerks: The compuler operators interact with the
compuler via keyboard to process the job and produce reporls (oulput).
While Library Clerks keeps documenlalions [books and disks] and mounitor

their circulation.

22 COMPUTER REPAIRS ECONOMICS |

Wheh aneleclronlcpartmaéoﬁ%ﬁulen goes bad Qneﬂmight think it is a
simple problem lo identify the faully chip, teplace and go aboul one
business. The problem is that this method lakes lime. The cost of the
time taken to repair lhe system often exceeds the cosl of a new part of the

system most at times.

The average component repair, as opposed lo replacement, lakes about
three hours. The lime includes delermining which part is bad, repair,

replace and tesl to make sure the repair is made correclly.

2.3 IN"_TRODUCTION TO TOUBLE SHOOTlN_G. :

Integral'el_d circuit technology is advancing rapidly.  Logic gales on liny
chips of silicon are gelling smaller and fasler. This;has been welcome by
all but coming wilh these advances in micrééleclronics are more
challleng'es lo overcome. In delermining whether a chipboard or compuler
system is functioning correclly and has been properly maintained. Faulls

E

can occur lhat are difficult to locate.




A faullis any physical condition that causes incorrecl output when a circuit
is exercised o perform a funclion. Solving compuler syslem's problems
requires applicalion of the deduclive technique called “Trouble shooting”.
A professional approach requires gathering clues and applying deductive
reasoning lo isolate the problem. The use of special lest équipmenl such
as logic probes, logic chips, digilal millimelers, oscilloscopes and logic

analyzer are the technicians lools of the trade (o help spe~' "= process.

In fact, troubleshooling and repair can be respeclively simple if one knows
how electronic components fail. Failures generally occur in the circuils
that are used or stressed the most. These include the RAM and ROM,
memory chips, central processing unit and the input/outpul chips belween

the motherboard and peripherals.

2.4 OVERVIEW OF SEMI CONDUCTOR TECHNIQUES

Today, microprocessors are available in many different technologies, bul
the most common processors are the cheap, single-chip, metals oxide
semiconductors (MOS) devices | ‘

Many of the characteristics of a semi conduclor technology affect the
properties of the resulling microprocessors.  Among he significant

characleristics are:

i SPEED

Thé delay of the gale (component) is a common measure of speed. Il the
delay is short, the mlcroprocessor can decode inslructions, perform
anthmetlc and calculate address rapidly.  The speed of technology

depends on swnchmg tlme (| e tn’he requnred to change from one logic lo
another).




i. POWER CONSUMPTION

The operaling power requirement of a technology determines (he size of
the needed power supplies and the amount of the heat thal is produced
during operation. The standby powe; requircments delermine how much
power is l'leeded to retain during periods when the microprocessor is not

operating. A measure of power consumplion is the power dissipated in the

gate.

iii. DENSITY

The typical size of a gale is a measure of densily. Very dense
lechnologies can produce single chip — microprocessors that are cheap lo
manufacture small size and requires few conneclions or additional

components.

iv. RUGGEDNESS

Ruggedness refers o the ability to wilhsland extreme condilions of
variations in such factors as lemperature, pressure, humidily, shock,
lorque, vibration, chemical condilions (such as acid and sall building) and

nuclear radiation.

Material costs, process complexily and length of experience all affect (he

cost of production. A measure of the cosl is the lypical cost of a gate.

vi.  (TTL) COMPATIBILITY »

Logic (TTL) compatibility is important because mosl eleclronic systems
are built wilth slandard TTL circuits. Thus. if the lechnology is TTL
compatibility, the resulting microprocessor will be simple lo inlerface and

4
can use lhe same power supply and clocks as the rest of system.
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Otherwise, level shiflers pull — down resislors addilional power supply and

clocks, and other interfacing circuitry may be necessary.

2.5 GENERAL TROUBLESHOOTING RULES

Having'gone through the introduction of lroubleshoolinq in (2.3). il is
perllnenl lo consider the steps involved in the rouble shooling proper.
Troubleshoollng can be described as the acl of finding fault existing in a
system. This fault as earlier described can be from the user, soflware or

he hardware. These are the sleps lo follow in lracing out a fault in a PC.

()  CHECK FOR EXTERNAL SIGNS e
If the computer indicates lights, what does il signifies? Is the entire light
showing on the modern? Does the prinler indicale "ready™? is the hard

disk drive squealing or grinding? Does the monitor look best?

Your drives and other peripherals produce hums, whirs and clicks. Aller a
while, this noise becomes familiar and any variation in them signals a

problem.

(i) RUN DIAGNOSTIC PROGRAMS
Me%' PC lype machines come wilh diagnoslic programs, which can help to
pmpomt a problem (assuming of course that lhe compuler is well enough

to run them in the first place). Olher PCs, like some "no names” clones, do

not. -

There are various good third — parly duagnosllc programs that can pinpoint

problems repair or profrer suggestlions on how lo solve some problems.

(iiu) lNTERPRETING PC ERROR CODES . ,*
Many PCs complains in the sense (hat you see messages like "lloppy

controller failure, drive unavailable elc” A good troubleshooler will decode

16




some of these basic error codes and message and apply this lo correcl an

error/problem.

(iv) POWER ON SELF - TEST (POST)

A short diagnoslic routine runs on a desklop compuler any lime the
compuler is powered. It does a check lo sec that the basic important
hardware exisls and performs memory lesl. This check is called the power
on self-test (post) or the BIOS lis!ing, power on diagnostic (POD)

- The' abé;-e tests are prellmmary in nature bul can solve minor problems
like some Llsers or soﬂwzue probler‘ns The followmg sleps can be applied

if the problem persists:

a) Chéck the nuts behind the syslem

b) Check that monitor, mouse, keyboard poWer cable are plugged in.
c) Ask youfself what | am doing differently "whal is new"?

d)  Check the sollware.

e) Check external signs and take notes of them.

)] Run beller diagnoslic disks and when the last chips sleps fail.

g) Disassemble the machine, push the socket chips inlo their sockel,

clean the conneclors and put the machine back togelher and lesl again.

Having gone through the rules of general PC lroubleshooting. It is

pertinent to consider the steps involved in the lroubleshooling proper.

Before a starting any system troubleshooting, there are basic steps thal

should be laken inlo consideralion to ensure a consistent starting point
and how to isolale the failed componenls.

»
’

8 Turn off the system and any olher peripherals. Disconnect all

external peripherals except for the keyboard and (he video display.

17




2. Make sure the keyboard and video display are connecled lo the
syslem. Turn on the video display and turn up the hrightness and contiasl
control to al least two-thirds of the maximum. Some displays have screen
controls that cannot be inslinctive. Consull the display documentation for
'mo{é- ip‘fpnpatipn on how to adjust these sellings.

plugged in to a proper-grounded oullel

sy Make sure (he system'is.
(power). SRR : ST
4. Allow the system td Boot from the haid disk, make sure that there is
no floppy disk in the floppy drive or inserl a known bootable floppy with
DOS or diagnostics on it in the floppy diive for lesling.

5; Turn on the system. Observe the power supbly and chassis fan (if
any) and the light on eilher the syslem fronl panel or power supply. I the
fans don't spin and the light does not come on, the power of the supply o
the motherboard is defeclive.

6. Observe the power on self lest (POST). If no errors are delecled,
the éyslem beeps and bool up. Enors are displayed on the screen (non-
fatal errors), which do not lock up the syslem displays a text message thal
varies according to BIOS lype ;nd version.

Z. Confirm thatl the operating system loads successfully.

2.6 MEASURES TO ADOPT FOR A HEALTHY PC.

One of lhe best measures lo adopl is lo make the PC environment

friendly.

This involves the followings:
o CHECK POWER CONSIDERATION: There should be no olher
heating element like heater, iron elc in the same oullet with a PC. There

should also nol be large electric motors (reflrigeralors, air conditioners) on

. . . "
the same line or any kind of power noise prolection.
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o CHECK TEMPERATURE RANGES: Temperatuie range in PC
environment should be belween 65 degrees IF (18 degiees C) maximum.
o PREVENT DUST BUILDS UP: Power supplies wilh fillered fan thal
suck air'in through the back should be prefetied rather than the one that
~ pull through the fronl.
% MAKE SURE THAT THERE IS NO VIBRATION: Source like
impact.printer on the same as the hard disk. .
o BE FAMILIAR WITH THE FOLLOWING:

Packing hard disk

Leavmg the machine on all the lime.

c. Keeping cables screwed in and oul of lhe way

d. Basic "don't do this" on things in DOS., like formatling the hard disk.

B PROTECT AGAINST STATIC ELECTRICITY
" "PREVENTIVE MAINTENANCE: This takes the machine off a

person's desk al regular intervals, as in every six months.

* The following prevenlive mainlenance procedures are considered

~important for a continued healthy condilion of a PC.

% (Aj Plckup the PC al |t dellvered lo your work place, bul you willlearna

lot. Examlne S " |

o Are the conneclors screwed in?

Have screws disappeared from the back of the machine?

e What else is plugged into the PC oullel?

BG Is the PC near a window; is itin a loéalion thal can get direclt sun al
some points in the day? '

(B).Ask if the machine is doing anything slrange

(C) Ensure that the hard disk is backed up.

(D) Pack the hard disk and take the machine lo repair.

1




(E) Run the machines diagnoslics. Itis a good ideal lo scan disk or chkdsk
1o sée whal percenlage of the users diive consist of "lost clusler”

(l‘) Examme Aulo EXEC BAT and configures syslem for any obvious
problems Lack of BUFERS <c()mmand for example. If it is a window
machine, look at the INIS lou obvious tempering. If running windows 95/98
or NT, just run the computer a bit it is not obviously misconfigured.

(G) Remark the head, if the diive is not sell-packing

(H) Disassemble the PC.

(1) Clean the edge conneclors with conneclor cleaner and a lint free cloth
or a hard while artists eraser

(J) Push the chips back into their sockels.

(K) Use canned air to remove dust from circuil. board do not forget the
circui( board under the hard disk. .

(L) Rééssemble the PC. Ensure that all the cables are securely in place.
(M) Ensure that all screws are present. If they are not, add screws.

(N) If the drive support a low -level formal, then format the disk wilh a
non~deslruclive-reform aller programs liké Disk  Technician (prime
solution), SPINRITE (Gilison research), OPTUNE. or the like.
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' CHAPTER THREE: SYSTEM ANALYSIS AND DESIGN

3.0 INTRODUCTION

Syslem analysis is the process or aclivilies involved in examining an
alieady exisling system for the new syslem lo be introduced. The analysis
was carried out with the primary aim of obtaining an arithinelic information,
which will provide a real knowledge of the prevailing siluation so lhat the

feasibility of designing an effeclive Compulerised syslem can be known.

During the stage answer were collecled lo lhe process and method ol the
syslem under investigalion lo be able lo ascertain effeclively how it works.
Preliminary investigation, fact-finding, analysis/system design, staggered

implementation and finally the documentation were taken.

3.1 METHODOLOGY

Primary data can be collected through the following principal methods:

1. DIRECT PERSONAL OBSERVATION: This is a melhod by which
the reséarcher makes his observation or takes measurements in the field

with or without the participation of the object of invesligalion be il animale

or inanimale.

ADVANTAGES
v Ensures accuracy.
4 Enhances confidence of the infllucnced by the reseaicher in lhe

qualily of the dala.
v Observations may be nol being influenced by (he observed.
: _&*,DusadvantaQES ke s
Vi No.t' all methodsareavaUablelo this rﬁerhoq
v The o’bse}‘;/.ér“mé& Vin';zil"uence the respondent. -
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2. ORAL IN.TERVIEWI: the regpondents are asked queslions or aie
engaged in verbal discussions o extiact information.
ADVANTAGES

< Detailed information can be galhered.

< The respondenls cannol misinterpiet queslions.

DISADVANTAGES
o Data coding and analysis will be difficull.
oo Response may be influenced by the presence of the inlerviewer.

3. TELEPHONE CONVERSATION: nterview conducted on

telephone.

ADVANTAGES

i It |s faster. j

: "Anonymxly of respondents preserved

g ngher response rate.

o Response may be influenced.
DISADVANTAGES
oo Itis coslly.

+  Not suitable for long questions.

«  Efficiency may be hindered by inefficient lélephone services.

o It could lead to biased sampling through llie exclusion of people
without telephones ;

Wrong person may be inlerviewed.

4. QUESTIONAIRE METHOD: Prepaied questions are asked liom
printed pages. There are lwo methods of aclminisléring queslionnaires.

a. Personal interview,
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Self administered queslionnaires.

(a) Personal Interview: Thereby lhe researcher asks respondenls

questions from the queslionnaires and 1esponses recoided.

ADVANYAGES
v It ensures higher reluins.
v Interprelation of questions (for clearer explanation lo respondents is

possible i.e. misinterpretation of questions will be minimized.)
v Further (physical on the spot) observalions can be made which

could enhance better interpretalion of information collecled.

DISADVANTAGES

Infervtewer could mﬂuence the inleiview's respons

Vi, Anonymlly of mletvnewee cannol be preseived. .
(b) Self administered questionnaires: Queslionnaires are deposiled
with the respondent to be collected laler or post-paid queslionnaires sent

oul when on-the spot survey is not possible.

ADVANfAGES
vt gives respondents enough time to fill the (itxeslionnaires.
v" Parlicularly useful for certain surveys that cannot be done on —the
spot e.g. origin, destination survey of passengers.
v Il preserves anonymily — respondentls lmy nol have cause lo be

susplcnous of anything since he is nol khown

DISADVANTAGES

v Could be coslly (cost of stamps).

v Queslions could be misinterpreled.

v Response rate could be very low.
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However, the lechniques employed during fact finding of this study were

interview and self administered questionnailes.

3.1.2 FEASIBILITY STUDY
This is the systematic way of carrying oul a sludy of any given syslem lo
uncover ils procedural, technical and operalional botllenecks wilh a view

lo proffering solutions to such problems.

(A)  PROCEDURE

T-hg‘vléc_yll_nigye__gj used to collect dala during invesligation are personal
mléfwewwand .o.l)_s,e_'r.i./‘é,ﬂ_ip‘ij.. These methods of dala collection although
expensive are (hemosleffeélWEAWay of-galhéling i.nfqrmalion. Hence,
lhe} provide feliable first haﬁd dala. This is (he main reason why the
methods were chosen for the puipose of dala colleclion duting

investligation.

(B)  FINDING

From the two fact-finding lechniques employed, the following informalion
about the present system was gathered during the invesligation.
Observation: |

1. Compulers are usually bought lo the seclion to lhe seclion for

~ maintenance and repairs almos! every week.

2. Mainlenance personnel are somelimes inviled lo carry oul
maintenance and repair in olher departiments or even oulline the
University community. ,

3. léecords on lhese mainlenance aclivilies are being kepl in

notebooks.

Personal Interview: _

4. Question: Queslion: was there anylhing lha( happened lo these
notebooks? | k
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Answer: when nolebooks are used over a long period ol they do gel form
or misplaced.

5. Question: How useful are the records been kept?

Answer: Only to document maintenance aclivilies. The how slricl is
access to records 6.

6. Questlon How strict is access lo records of maintenance?

Answer whoever comes across lhe record book accesses il

7 Questroﬁ' Does lhalmean thata anyone can aller lhese dala?

Answer: Perhaps lhat could be posmble by (,hcmce

(c) coNcLUSION

From the investigalion one can conclude that the maintenance section
caries out a lot of maintenance and repair works, lhe syslem had sulfered

bad records keeping.

Besides, access lo the records has no conlrol and they have nol devised

any meaningful way of using the information being recorded.

(d) RECOMMENDATION

‘Based on the conclusion drawn, it is recommended thal a compuler-
based information management syslem be devéloped lo improve or
facililate records keeping and also serve as a decision suppoil syslem.

In addition, quality, speed, and volume of information lo be supporled by

proposed system will definitely be helpful.

Finally, proper access of dala will definilely be mounled lo ensure dala

securily and integrily thereby enhancing syslem relliabilily.
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3.2  ANALYSIS OF THE EXISTING SYSTEM
In studying the already existing system, it was discovered that the use of

manual method is in operalion. Manual method however has the following

deleals.

1. It doesn't allow for easy and quick gathering of information.
2. Errors and ommission may occur ion manual melhods.

3. The manual operation is more prone lo fraud.

3.3 FE.ATURES OF THE PROPOSED SYSTEM. 3
1. Computerization of the system will enhance efficient and elleclive

handling of dala of any size.

2. It will lead lo easy slorage and reliieval of dala thereby eliminaling
misplacements.

3. Datawill be more reliable, gince errors and ommission will be at the
minimum. ‘

4. It saves the technician memorizing all the faults and their causes

with solutions on their causes with solulion on the past
maintenance incurred on the PC.

It gives the skill to diagnose and repair. Making intelligent repairs

o

and_ updale decisions aboul compulers.

3.4 SYSTEM DESIGN. arwdive ,
Increasmgly in transacllon processmg systems, forms and document are
being replaced by some layouls for visual display unils. The design
consideralions, however, are often similar, the major concern being the

reaclions of users lo particular formals.

James Marlin in his book "design of diffecient types of on-line compuler
interaction\s wilh (he applications. The ma;or dosugn consideralion is
Wthh format will be convenient for the users ancl will make it as simple as

possible to enter the data correclly.
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Monitor - S.V.G.A

Keyboard - 102 enhanced

Printer — Epson LQ 1170 or similar.

Paper size — 80 column lisling paper (2 pails)

Power source — Uninlerruptible power supply (UPS)

SOFTWARE REQUIREMENTS
Since the proposed syslem is designed o operate in Window
environment, below is (he syslem sollware lcquucd lo facilitale the

operahon of the new system.

a) Operating syslem sollware (Windows '98 or 2000).
b) - Designed software

'“’""‘.\.:rOther appllcallon soﬂware sugh as
i "'_LMS word

2 ‘MS excel

3. MS publisher
4

Visual FoxPro. G.0 elc.

3.4.2 INPUT FORMS/ DESIGN.

The defination of the information that appears on lhe syslems oulpul
{visual or printed} enabled one lo design the input dala required for their
preparation. The number of characlers a file holds can be found by

mulliplying the record size by the number of records in the file.

For example, if we expecl the files to be used by this system, we would
have approximalely two thousand ilems then each of these files will hold
almost three million characlers of dala. If the record sile is about 1,500

character each.

4




To design a model that besl desciibes an elleclive way ol managing

mlormatlon on computer maintenance and repair”, in such a way that

i | gful (deas could bc deduocd or derived from the informalion

managed by the syslem

Although, there are certain conslraints, some of which include time

available for the complelion of the project and lhe cosl ol execuling he

project.

However, it musl be ensured thal an eﬂiciel1ll»,a||(l' reliable syslem is
designed and implemented by the end of this project. The technical and
operational feasibilily of the proposed syslem does not conslilule any
problem in this project, hence lhe equipment used and manpower required

are readily available as such no exlra cosl be incurred in thal regard.

3.4.1 SYSTEM REQUIREMENTS SPECIFICATION
For the proposed system lo work efficienlly and with high level of
reliability, the following computer configuration would be required for lhe

new syslem.

The choice of selection is purely based on the needs of (he system
objeclives with respect to the volume and nature of dala lo be processed

as to meel up with the challenges ahead.

HARDWARE REQUIREMENTS

The hardware configuralion for the proposed syslem is as follows:
Machine - IBM or compalible

Microprocessor — Penlium Il 733 Mhz

 RAM - 128Mb |

. _‘.Hard dlsk ”OGb




In that case, we will maintain three of such files as masler files. Temporary

(reporl) files will be required by lhe system in each case; this surely

doubles the slorage capacily 1equired.

Therefore, il the six files of the three mnillion characlers each are
envisioned, and then the syslem musl have minimum secondary slorage
of six million bytes (60Mb).

As such an oplional secondary storage capacily of 1 billion byles (17Gbh)
was earlier recommended for the syslem under system configuration in

system requirement specification (see seclion 3.4.1).

This is because other programs like operaling syslem and Visual FoxPro
6.0 would be used along with the new syslem, which will occupy storage

among other programs.

a. FORMS DESIGN
The form design, describes the pallern of various lypes of compuler forms

lo be used in the most acceplable fashion lo facililale file conversion

Process.

__Below are the various forms designed lo be used by new system, which

are.

1. Maintenance data input form
2. Repair data input form
3. Electronics components data inpul form4.

4. System (computer) Informalion dala ianil form.




The Password Validation Form

ut:oh:bu!m Molnlehanco&nepaul Tormation MBRAGEMERL BYREM. . sie . it ® ik i
' i PhEST 0o Gl AR AT PR AR R R S

Program Introductory form

&1 COMPUTER MAINTENANCE: & REPAINS INFORIMATION MANAGEMENT.SYSTEM. ..
Welcome to

COMPUTER MAINTENANCE & REPAIRS

INFORMATION MANAGEMENT SYSTEM
(A Case Study of Fed. University of Technology, Minna.)

A project developed by:
MIKAILU MAWQ MUSA

PGD/MCS/ANGMT/ 169
MATHSICOMPUTER SCIENCE DEPARTMENT
FEDERAL UNIVERSITY OF TECHNOLOGY , MINNA

IN PARTIAL FULFILMENT FOR THE REQUIREMENT FOR THE AWARD OF
POSTGRADUATE DIPLOMA IN COMPUTER SCIENCE.
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LElectronic Components data input form

Maintenance and Repairs data input form
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System (Computer) Information data input form

: Compulot Mdllennnco & Hoepaits Inforhativy Manuuomum Syslem } i

: *neleto.




b.  FILES DESIGN ‘
For any dalabase system, lhe definilion of dalabase files strucluie is ol
paramount imporlant. These definitions anew based on the information o

be kepl by the new systems in various database files.

Below are the components of different lypes of dalabase files used by he

new system.

a. Maintenance& Repair Database File
FIELD |FIELD —  |FIELDTYPE = | FIELD SIZE
NUMBER DESCRIPTION

1 | Compulercode | Character | i0

2 |Fauly Characler |3
o Aclion | Character |30
T Datereceived | Dale

Dale dispalched | Dale

Qu

‘Engineers inilial ~ | Characler

o= 22

.Ol

Remark | Chavacler

W
(]

Compuler name | Chatacter

B S i

. -f: : "E gctr,gllfjg‘ié‘Q(f)_’lil,»pdl_ib‘l‘fts database file.
~ [FIELD ~ [FELD U FIELD TYPE | FIELD SIZE

NUMBER | DESCRIPTION

1| Componentcode | Characler ~ |70

2 Componeni | Characler |30
A description
3 | Replacement | Character |30

4 | Remalk Characler | 20

(SN, S——— T SRR T SN )




& System (computer) Information database File.

FIELD T |FIELD T |FIELDTYPE | FIELD SIZE i
NUMBER DESCRIPTION R |
. S At Computer code Ehwivércier 10 i
g ime Compuler name | Characler 30
3 |Daleregistered |Dale |8
4 | Breakdown | Numeric 5

frequency
5 77| Percenlage Numeric |4

Eslimale

3.4.3 PROCESS DESIGN

The processing here includes inpul, enquity slalislical compultalion and
reports. ILis perlinent lo eslablish relalionship belween files as used by
the system. The technique employed to accomplished lhis lask ie
eslablishmentl of relalionship belween files is he syslem flowcharl

approach.

i Input Processing System Flowchart .

4 I TR P T N S—— L

S IR &

e e

In the above flowcharl, keyboard is the inpul device through which dala

are enlered into the computer and stored on a disk.
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ii. Enquiries Pracessing System Flowchart

NASTER
B B8

INPUr e PROCESSOR oo eroR \

N el -

Enquires are made via keyboard lo lhe computer, which oblains

information from the master file and sends the same lo the scieen.

iii. Reports Processing System Flowchart
To obtain or print report in any case, requesl is made via keyboard lo the
computer (processor) and the information oblained from masler ot

preference file (or both) direcled to a temporary file then prinled.

sl MASTER
s L

v

* e || e
INPU ——p{ PROCESSOR il g P —_—
CONP ]

SYSUINTO), I

3.4.4 OUTPUT DESIGN
Differenl reporls are expected at different levels from the syslem. These

reporls although may be produced on the sgyeen or printer which include

the below list.

i. Maintenance report - a
il Electronic component data report
iii. System information report
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However, the reporls menu of the system will provides room for producing

hard copies of the reporls: The repoils are documenlted in Appendix iii.

3.5 COSTAND BENEFIT ANALYSIS

The cosl/benefit analysis. which establishes relationship belween the cos!
of developing a syslem and the benefils  derivative  from  the
implementation of the new system. is shown below. It poilrays al a glance

eslimales of the proposed system.

System development cost

N K
Equipmenl cosl 400,000.00
Inslallation cost . 100,000.00
Personnel cost
B e o e 45.000.00
o Stalfgalary i S R P S0 50,000.00
Operational cost
Mainlenance cost 100,000.00
~Furniture cost 50,000.00
Stationeries (diskelles & olhers) | 200.000.00
New software & system analysis cosl 250,000.00
Stand arrangement A 200,000.00

Total analysis cost = Devél:)pmenl cost + Operational cost
=1,365,000.00 '

R0




~ language chosen fol

3.6 CHOICE OF PRAGRAMMING LANGUAGE USED

“From the previous analysis, itis impotlant o say thal the proposed syslem

-._-;.ﬂls gomg lo be used lo *;tore Iarge number of data/information and time-lo-

: _'tlme relrleval of reco:cl Dug ‘to this facl, the rhou,e of the programming

i i

&

the “developmenl of the system is dalabase
‘ Management Syslem (DBMS) Package with special preference for Visual

'FoxPro.

3.7 FEATURES OF THE PRAGRAMIVIING LANGUAGE USED
The choice of Visual Fox pro arose because of the lollowing reasons and

fealures posed by the applicalion soflware.

i.It easy to wrile an interaclive user inlerface program and also simple lo
understand.
ii.ltis users friendly.
iii.It reduces dala redundancy.

iv.Dala integrity can be maintained.

- v.Provides easy and grealer access lo informalion

vi.Individual dalabase file can be desighed lo meel specification
requirement of a parlicular funclional unil of an organizalion.

vii. The Visual FoxPro allows lhe source progrém lo be compiled lo an
execulable file thereby allowing the progran to be run independent of
the applicalion software that was used iy coding the program for
example, Visual FoxPro.

viii.It has quality graphical users inletface.

ix.Itis easy lo maintain and lo debug: it has delyugging lools.




U TEHAPTER FOUR

4.0 INTRODUCTION
The software development is a process of transforming the newly
designed syslem into a compuler progiram using a high level language of

soflware developmenl package.

The choice of soflware development package or high-level language to

use for coding was orietited towards dalabase management soflware.

This is as a result of the fact thatl the propoéed syslem involves a lol of

record keeping and not much of scientilic compultations.

Hence, Visual FoxPro was used as lhe choice of soflwaie developmenl

package proposed syslem.

41 DATABASE MANAGEMENT SYSTEM (DBMS)
The database management syslem is a software syslem capable of
supporting and managing and managing an integraled database. |l

handles all access lo database.

For instance, when an application program reads a record by means of a
Database Management Syslem; the database Management Syslem
examines lhe physical database descriplion, issues a command lo the
operating syslem inslrucling it lo read the requesled record, translers he

data or record from the system buffer (where the operaling syslem places

”--:f_lhc dala) to. the work area of the applicalion program providing etrol

messages (|I 'my) a 1d ihe'appllmhon program on then operale wilh the

‘record or data in lhe wor‘k' area. Similar operalion applies lo slorage,
relrieval and updaling procedures. ‘

R




411 DATABASE: " i ;
This is a colleclion logically related dala elements thal may be struclured
in various ways lo meet the processing and 1elieval needs of people and
organizalions. Microsoll Visual Fox 6.0 provides a [ull relalional database

environment lo users.

4.1.2 ADVANTAGES OF DATABASE SYSTEM

Database integrity control: The purpose of this is lo see (hal all
input data are comely recorded, all ransaclions are processed wilhoul
addilions or omission, and all oulput are accurale, timely and distributed

only lo those authorized lo 1eceive them.

2. Data independence: This means lhe isolalion or independency of
the application grogram from a wide variely of changes in the specific
logical organizatlion, physical organization and slorage consideration of

the computerised database

3.  Data security: It involves ensuring lhal the only means ol access

lo database is through the proper channel,

4. Data redundancy: Sloring lhe same dala in more than one file
leads lo waslage of storage space. This is gieally reduced in dalabase

system thereby saving memory space.

5. Standardization: With cenlrally conlrolled database, il is possible
~lo ensure thal the installations and indusliial standards are followed in
representalion of data. This simplifies problem of mainlenance and dala

_interghange between installati




4.2  PROGRAM ALGORITHM

The next challenge is to lranslale the syslem design and specificalion inlo
instructions that can be inlerpreted inlo programs and execuled by (he
compuler. This of cowrse is (he programming phase of lhe syslem

development process. through which dalabase is formulated in the last

chapler.

An Algorithm is a finile set of instiuctions or operations for carnying out a
specilic lask or solving specific problems. In other word, it is a crude sel of
instructions from which programs (Thal is, an algorithim specifically
expressed in a high level language capable of execulion by a compuler)

are developed.

An ‘algorilhm is valid if il possesses the following characterislics:

& ‘.;Fimteness of instructions: There must be finile number of sleps of

| '“‘”"mslluchons in an nlgorﬂﬁm '

bl)‘. Precisions: Sleps or instructions must be vond of obslruclion or
~ vagueness but ralher-explicil.

c) Effectiveness: Execution of impossible tasks musl be avoided in an

algorithm.

d) Termination: There must be slopping ciileria for lerminaling
- algorithm, especially in the case of instiuclions having repealed

execulion. ‘
e) Experimentation:  An algorithm  should  provide oulput of

experimenlation as required.

Algorithm used for this system is documenlted in Appendix 1.

t
’

4.3 PROGRAM CODING, TESTING AND DEBUGGING.
Onc: 'he algorithm or flowchart of the program is compleled, the nex!

" slac is to code, lest and debugy the programs.
A0
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4-“'“"431 CODING B

; The narrative (algorlthm) design was lranslated mto machine-readable
instructions or program.

4.3.2 SYSETM TESTING

‘Once the program was enlered into the computer, and test dala prepared,
individual program modules were tested with these dala until found
satisfactory. |

4.3.3 DEBUGGING

The elimination of errors (bugs) from a program is known as debugging. A

bug is either syntax error (violalion of one of those rules for writing
instructions) or a logic error.

The test data were judiciously compiled so _that all programs and validalion
routines are tested. The several of the people who will eventually use the
system did the second slage of syslem testing wilh live-data. The exercise

provided an exlra level of assurance that the system will work
satisfactorily.

4.4 SYSTEM CONVERSION
Finally, after all aspect of the system were checked and verified to ensure
its operational accuracy and solid results were oblained from use of lest

data and live data; the entire system was re-initialized to handle 'live’ dala.

Since less paper work is required to run the new syslem, it is more

economical and safer to adopl parallel melhod of changeover.

‘Therefore, the parallel method is recommended and adopted whereby the
'ne_w system runs concurrenlly with the old system; processing exaclly the
; wsame data and | )roducing ldentlcal resu|ls This procedure continued until

lhe USer ie atlsfled and feels comforlable with new syslem.
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4.5 OPERATIONAL MANUAL
The operatlonal manual is a gu:de on the operallon of the syslem It gives
: slep-wnse rehnemenl of how w‘use the new system.
4,51 ESTABLISHING CONTACT WITH THE COMPUTER
The computer cover and the peripherals cover are removed (if applicable).
Then, the mains from the power supply is swilched on and the power
protector (stabilizer). When the stabilizer is energized one can switch on

the system and finally the monitor {i.e visual Display unit}.

4.5.2 PROGRAM INSTALLATION
This is the process of transferring the devéloped floppy disk to a
permanent storage device called the hard disk.

However, the procedure is as follows:




| STEPS PROCEDURE - RESULT
I Go to starl Click Start popup  menu s
displayed.
2. Run submenu Click Run dialog box
fai Y ‘ displayed
3. Insert REPAIR S/W diskelle -
into A:\ -
Browse

4. Type the source drive (A:\)
5. Sclecet setl-up

6.FFollow the instruction that

Follows.

7.Destination ~

= i

Double - click

Click

| Software

Content of A:\ displayed

Installation begins

[nstallation in progress

installed  C:\

| successlully
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.
R

BRlN.GlNG THE SOFTWARE FROM C:\ TO WINDOW PROGRAM

SUBMENU
- STEPS PROCEDURE RESULT
I. Goloslart Click Start popup menu
displayed
2. Selling submenu Click
3. Choosc taskbar & Click
start menu Taskbar dialog box

4. Sclect start menu
iAo dr A

5. Browse lo sélé}é’t"fﬂ;f o

- iprogram - f.

Click

;‘aﬁ' L :
= Double - click

REPAIR sollware -
6. Select folde Click

(program) -
1, Destination © Click

REPAIR soltware copied
into program submenu
successlully.
44




4.5.3 ADDING RECORDS TO DATABASE

‘Move the pointer to the option desired, highlight new and press enler key.
Press (down) arrow key and lelter Y. The new dala is now entered. One

' ensured that the enter key is pressed al the last held of the lasl record
entered '

Forms for modify, delete and enquiry are usually superimposed on the
.‘syslem main-menu usmg window. This does not cause any prot:lemto the
system but rather an exploration of window facrlltles provided by Visual
Fox 6.0.

4.5.4 MODIFYING RECORDS IN THE DATABASE

Move pointer lo the option desired, highlight MODIFY and press enter key.
Then move the pointer through the file dnlil record to be modified is found.
Effect appropriate changes on the record and press enter key when you
are through.

4.5.5 DELETING RECORDS FROM THE DATA_BASE.

Move lhe pointer to the option desired, highlight DELETE, and press enter

; key. Then move the pbinter through the file to the record lo be deleted and

press enter key lo select the record. The message wanling lo delete?

**“(Y/N) will appear. Press Y |f’U1e record is to be deleled or N lo leave it
|ntacl o RS o ' o T T

4.5, 6 PR|NTING REPORTS

Move the pointer to REPORTS, hrghlrght lhe oplron desired and press
enler key
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4.5.7 SIGNING OFF

To one the program 1un or lermmate the session (i.e close down (he
ayslem) move the pointer lo the EXIT lnuhhghl YEES and press enler key,
or Inghhghl NO and press enler key lo uewme wo:k

Nolé:’ Swilch off the monilor, the syslem uni(. and the peripherals and
cover them up when finally for the day o plolm,l the compuler fiom elfecl

of dust waler insecls elc. on the circilry.

do




"

CHAPTER FIVE

50 SYSTEM DOCUMENTATION,._CONCLUSION AND
RECOMMENDATION.

s 'SYSTEM DOCUMENTATION

EIerred to as ll

eeplng ol lecouds fon fultme use. The

il S

' plogr'\m used in compulensz the Mainlena nce ancl Repans Information

Managemenl Syslem needs lo be propetly (_Ioc.umenled.

Documentation is also imporlant because where lhére is proper record lhe

initial p|ogrammer is nol available any other |)rogrammer can gel into the

source code to make any necessary amendmenl

Proper dqbumenlalion will make the work of a piog_t;i_huner easier. Sample

of wbrk"dblwe and the installation diskelle should béfproperly kept as well.

The main importance of the inslallation diskelle‘is lo enable one Lo
mlroduce a parlicular program into a qys!em that does nol have lhe

programmmg language in use; documentalion 1|lows proper teference lo
be made.

However, this program is documented as folloW’s:

o Organisalional Struclure - Appendix |
o Program Algorithms - Appendix Il
o Program output (reports) Y- /}ppenr.lix 1.
&% Program source code - /\pp_e’hdix V.

(i.e program listing). p’




52 CONCLUSION .

“Compuler hardware mainlenance is almost always performed under
coh(racl by Engineers working either for the equipment manufactiner or
.retailéi's or from specialisls mainlenance co'mpan'i'es or scale department
like the compuler centre, Federal Universily ol Technology Minna, Niger
State. Their function is derived belween repairs, for which they must be on

call and preventive maintenance carried oul on a repair basis.

Re’liab‘ility of a syslem (compuler) is fteedom from failure. Unfortunately,
evely man made object is subject to failure in opelahon eilher as a resull
of componenl or as a resull of consequence lhmgq happening outside the
system. ‘Things suddenly fail al random, and things eventually wear out.

Operation without Failure is of interes! lo every cdmpuler user and lolally
essenﬁal to real-time and life-supporl and engineered inlo computer
systems both in their original manufacturer and duﬁng their use, hence lhe

aim of the project.

In reliability engineering, reliable hardware can be sought in the following
ways:’

a) Using good qualily and well-lesled components.

b) Good design that eliminales polential él'eas of failure, e.g. moving
| parls frlctlon slress heat elc

of an operahon -

d) Provsdmg spare unils, which can continue in use if the first unil fails.

It is through a combinalion of these melh‘ods that small groups of
compulér manufacturers are able lo offer " non stop” compuler systems.
Allhough. Non-s!op syslems will experience fdl\lures.‘]nlernaIly, these
failures will "ot stop the system from WOrki|1g-$Llc|1 ' syslems are called

"lau|l-ld|.er:*'tl" syslem.
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f’leplacmg de(ocllve parlt‘. “Thi

6.3 RECOMMENDATIONS
Since most hardware wears out with use and age, the mosl essenlial
plocauuon IS leslmg hanlwaue- regulatly cither in lime or by use, and

'a;.known as prevenllve mamlemnce and

should reduce random or wear- oul failures to a minimum. the effect of
which can be further controlled by hoklmg spates and by arranging a rapid

and guarantee able repair service.

Wilh modern eleclronic solid-slale lechnology. the grealer number of
failures is likely to be caused by errors in sollware, so lhat reliable
soflware and similar sollware mainlenance pI'QCedUI'ES are equally

essential, both for application and for syslem soflware.

Ullimately'; and perhaps unflortunately, all coinpuler syslems rely on
electncal power. The power supply lo business pr_emises. school, and
homes is from time to lime, affecled by si(ualiohé ou‘i“s‘ide our control-lotal
failure, a planned shut-off for repairs. Itis lherelore 'n'écessary lo back-up
power supply eilher a ballery which provides enm!gh life lo enable a
compuler sys(em to shul down in an orderly laqlnon or ln exlreme, a
standby generatou which is immedialely swnl(,he(l on when failure of the
main supply is dexlected.

Similarly, physical security measures should be mounled to prevent

access"ancl use of computers by unauthorized personal, by means of:

a) Restricted access-locking room when nol in use.

bh) Reslriclecl use- use only by aulhorized names.

c) Precautions against theft or storage with burglars and olher anti-
thefl devices; i

d) Inslalling sprinkler syslems or inert gas emillers should anlicipale

- precautior= againsl fire.

oo s W TS




I mally this work can be improved upon by mlloducmg an aulomalic circuil
faull delecllon device, wilh the syslem sollware Programs developed in
this pro;ecl serving as a knowledge- I)ased system to the device, hhom

which descriplion of faults deteclec and m,llons to be taken to conect the

problems can be oblained.
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THE ORGANISATIONAL STRUCTURE OF THE COMPUTER CENTRE, F. 5 i H"!!! I.—
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REPORT SUBMIENU

-
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Lo PRINT FEECTRONIC REPOR |
LD PRINENMAINTENANCE REPORT | ' 3
LU PRINESYBFEN Rivory o '~
e b R B K % )

4

ERV,, SR .0
INPUT CHoner ey
/ 7 // :

IS
CHOLCT

PrintElectonic Repoit 27

IS
CHOICE

)
.

-—u—\—'--"‘:>/l’rim “NMaintenance RL"N‘H/.“_—’.
o o

9y

«

IS
CHOICE

N, Print “Svstem Repont 22

3] CINE
IS
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-.:?YCOMPU ER WIAINTENANGLE A'Nusl\l_r AN
INFORMATION MANAGEMENT SYSTEM

ELECTRONIC COMPONENTS REPORT, _

/01

PONENT CODE CQMPONENT DESCRIPTION  REPLACEMENT REMARK
* SN7400N FJIM31 | ok B
t";;N7401N FJN231 P ALRIGHT
SN7403F 221 0K
SN7404 A FJII291 | oK
" N7405N FINT11 : 0K
SN7406N FJIl23 | ALRIGHT
SN7407K FJIA5G | OK

Pann |




COMPUTER MAINTENANCE AND REPAIRS
INFORMATION MANAGEMENT SYSTEM

 SVSTEM (COMPUTER) INJORMATION REPORT.

‘?«-jﬁ%" e

1672001

COMPUTER NAME .. COMPUTER CODE  DATE REGISTERED PERCENTAGE ESTIMATE BREAK - DOWN FREO |

. e T s
IMPAQ " 'C|23Q 08/02/2001 h " 76
NGTECH - v K123 02/02/2001 : 33
ECISION | P123aN 17/0412001 13
')Yil\LE R123E 05/06/2001 ' 11
NGTECH ' K123501 0410172001 , 13
OMPAQ | C1235Q 011042001 15
RECISION | P1236N 05/05/2001 15




COMPUTER MAINTENANCE AND REPAIRS INFORMATION MANAGEMENT SYSTEN
MATINTENANCE AND REPAIR REPORT.

~1062001
COMPANY NAME ~ COMPUTER CODE DATE RECEIVED ACTION FAULT EHSINECRS. . ORIE REMARK
INITIAL DESPATCHED
‘ T
SOMPAQ | ciz32 | 017012051 | DRIVE A }o;uvs A" NOT | MikE OZOR | 620172001 | TESTED OK
| ! 1
=RICISION | 123N | 0412172007 | HDCABLEREFIXED  |DRIVECINOT | PETERADAS | 0810172001 | TESTEDOK
INGTECH | Kki23+ | 0170272001 | POWER UNITFUSE | NO POWER | BAWA MUSA | 03/822021 i OK
SOYALE | Ri23z | 05r02720: | COMMUNICATION | SCREENIS BLANK | YEMISIFAMTH [ 05022007 | VEORKING FIx
>RICISION | =123N | 0310322001 | KSINTERFACECABLE |KEYBOARDNOT | PETERADAJ | 0410372001 | ok
ZOMPAD | ci2340 ‘ 12/04/2021 1 SYSTEM FILES | NO BOOTING | MIKE OZOR | 1210472001 | WORKING FiNE.
IOYALE | R1234% 512572001 { HD CABLE FIRMLY | CONTROLLER MIKE OZOR | 18/05/2031 OK
! | . l .
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i N,l)ll

T N()I LOI()
SKIP ,
O THISFORM.emd irst.ENABLED - ¥
CSCATTER MEMVAR MEMO '
C CTHISFORMUREFRIESTH
rl,Sl’
' TIHHSFORM.cmdlasCENABLEED = 17,
Ml,thGI BOX("This is the Last Ru.old" 0+ 64, " Wamning")
THIS.ENABLED = .I°,
, LN!)II'
CTHSFORM.emdprevious. ENABLED = T,
ENDPRCC

ENDDEFINE
P .

*-- EndDecline: form|
sk ke ok ok ok ok ok ol sk ok ok ok sk ek ok ok ok ok ok sk ok okok sk ok sk sk ok skl ok kok ok ko ok sk ok kb k¥




SKIp .
LSE :
SKIP -1

~ENDIF
LENDIE
THISFORM.REFREST
ENDPROC

PROCEDURE emdmodify.Click
THISFORM.SETALL("Readonly”, . " Textbox") -~
THISFORM.SETALL("Readonly” . I*. "combobox™)

CTHISTORMLSETALL("Readonly” .. EDIThox™)

17 USED("tmaintenance™)

~ SELE tmaintenance
ELSLEE
=Y SELLLD

- USE tmaintenance
LENDIF
I lIIIS CAPTION = "\<Madily"

THIS.CAPTION = "\<Save"
CTHHSFORMLSETALL("Readonly”. 1. "lu(h(w")

THIS. (,AI’I ION "\<
_cnablcd" l‘;,"cmmnnudbul(on")
FHIS.IE NABI D L "
THISFORM.cmdelose. ;NA|3|,|3|)-~= N

HISFORM.SETAL

] e

CELSE

GATHER MEMVAR MEMO Modily"

- THISFORM.SETALL("Readonly” . T".,"combpbox")
THISFORM.SETALL("Readonly" . T."EDITpox")
THISFORM.SETALL("Readonly", I Texthpx")
THISFORM.SETALL("enabled”,. T "wmmap(lhullnn")
~ THISFORM.REFRESH

ENDIF
ENDPROC

PROCEDURE emdnext.Click
AP USED("tmaintenance)
© SELE tmaintenance
CLSE -
SELEYD
. USL tmaintenance




SCATTER MEMVAR MEMO) BILANK
*THISFORM.xtacetno. SETFOCUS

- THISFORMLUSETALLMenabled . 15, 'L‘(illlllldlld|‘ll“tm")
CTHIS.ENABLED = 1. ©

~ THISFORM.emdelose.ENABLED - N
C o THISFORMLREFRESTH
- THIS.CAPTION = "\<Save"
ELBR
: 'l'lIISI"()RM.SI".'I'/\I,l,("Rcadonly"..'l'.."'l'cxlbnx")
THISFORM.SETALL("Readonly” . 1.."combobox")
THISFORM.SETALL("Readonly”. 1. "edithox™)
THISFORM.SETALL("enabled".. T "Lnmnmndlmllun")

7 USED("tmaintenance")
SELL tmaintenance
ELSIE
SELEQ
; USE tmaintenance
LENDIF

- GOTOPr

*LOCATIE FOR acetno = m.accetno

I FOUND() 24
ML.\SA(JI BOX("This Record /\hmdyl xis(s!",

"Waming."
; l l“Sl ORM RI'FRLbll
.IZI,SI e ‘
s INSI Rl INIO lmamlcn.mw I l{()M ML MVAR
THISFORM.REFRESH
~LENDIIF
TIHIS.CAPTION = "\<Add New""
 ENDIE
ENDPROC

PROCLEDURLE emddelete.Click

USL'. tmaintcnance EXCLUSIVE
STOREOTOans

a5 = MESSAGEBOX("This record will be ('Ll(,lcd Proceed?", 4 +
2."Waming")

IV -18=6

; DELETE
PACK
11201




-NOT BOIF()
SKIP -1
SCATTER MEMVAR MEMO
THISFORM.REFRIESTH
o ThisFormemdlast ENABLED = 1,
ELSE
 ThisFormemdfirst ENABLED = 1-.
MUESSAGEBOX("T'his is the First Record” .0 + 6. "Waming")
© THIS.ENABLED = 1. .
LENDIF

THISFORM.cmdnext.ENABLED = T,
IiNl)l’R.OCg_:-

PROCEDURE cmdlast.Click
I UQLD("Im.unlummc")
o _.Sl LI lm.\mlumnu

{ bl lmamlumnw@; ¢ e

CENDIE
I IEOK(
~ GO BOTTOM
 SCATTER MEMVAR MEMO
TIHISFORM.REFRIESH

LLSL :
: MLSSA(’HIOX("IIH\ is (he Last Record". () l 64 "Warmning")
LNDII' |

THIS.ENABLED = I

'IIIISFORM emdlisLENABLED =T,

ENDPROC

PROCEDURE emdaddnew.Click
I THIS.CAPTION = "\<Add New"

THISFORM SETALI ("Readonly”. I7. " Tuxthpx®)
THISFORM.SETALL("Readonly"..1*."ComboBox")
_ THISFORM.SETALL("Readonly”, F."EDITpox")

1P USED("tmaintenance™)
; SELE tmaintenance
' BLSE - D
; SELL O w 27
: USE tmaintenance

- ENDIIFF




Height=21.:

Width =53, ;

FonlBold = 1.,

Fontltalic = .I°., ;

FontName = "Times New Roman”,

FontSize = 11, ;

FontUndetrline = I°, ;

Caption = "\<Nex!", ;

Tablhdex = 13, ;

SpecialEflect = 0,

ForcColor = RGB(0.0.160). :

Disab'>dForcColor = RGB(128,128.128). ;
~ Name ="emdnext"

: "'Gﬁ(LI-Uthrsl.
L;:USLD( "lmmﬁlcn'm ) ey
SR llnmnlunﬁhgc -

-1 crr e
ELSI
PLITS ) )

SELEO
By S USTE tmaintenance.
ENDIF
1 1BOFK()
' GO 'TOP
SCATTER MEMVAR MIEEMCO)
T THIS.ENABLED = .IF,
- ELSE
0 MESSAGEBOX("This is the I¥ nsl Rcuml" "W.nmm_, )
ENDIF
0 THISFORM.REFRESH
THISFORM.cmdlast. ENABLED = T
ENDPROC

PROCEDURE emdclose.Click
THISFORM.RELEASE
ENDPROC

PROCEDURE emdprevious.Click
1 USED("tmaintenance”)
' SELL tmaintenance
ELBE
: SELEQ
USIE tmaintenance
ENDIE




e o Naime = "unddclalt," o

DisabledlForeColor = CRGB(128.128. l?‘!)
- Name = "emdaddnew”

ADD OBJIECT (.mddclw. AS commandbutton Wl I ll
AuwtoSize = I,
- Top=225,;
Le=231,;
leight =21, ;
- Widlh =62, ;
~ FontBold =.T..:
Fontltalic = I°., ;
- FontName = "Times New Roman™, ;
FontSize =11, ;
- FontUnderline = I, :
- Caption = "\<Dclcte",
- Tablndex =15, ;
. SpecialXflect = 0, ;
= ForeColor = R(:B(() 0,160), : :
.. DisabledFForcColor = R(.n(lzs 128, 128)

i»&%w

/\I)D OBJI ( I (.nulmmhlv AS unnm.m(llmllun WH Il
~ AuloSize = I, ;
j lup 204, ;
o Lelt=180,;
~Height=21,;
~ Width=58,:
~ FontBold =.T.,;
. Fontltalic=F., ;
~ FontName = "Times New Roman®,
C FontSize=11,;
"~ FontUnderline = .I°., ;
. Caption = "\<Modily", ; :
~ Tablndex =10, ;
~ SpecialEfleet =0, ;
- ForeColor = RGB(0,0,160), ;
- DisabledForeColor = RGB(128,128, |28). g
- Name = "emdmodify" i

. /\DD OBIECT emdnext AS commandbutton WI I ll L
- AuloSize = I, ;
Top=225,;
Lell= 109, ;




e hdndinen

BackColor = RGI3(196,156.142).
“Name = "Container2"

ADD OBJECT emdfirst AS commandbutton WITIHI
AuloSize =
Top =204, :
Lell =238, ;
Height=21,;
Width=51,;
FontBold =.T.,:
Fontltalic = .., ;
FontName = "Times New Roman”,
FontSize = 11, ;
FontUndetline = IF., :

Caption = "\<First", ;
Tablndex = el |y
Spieimr:‘i’i‘cq 0,1
- ForeColor= R(‘nl)(() 0, I()()), B ‘
DisabledForeColor = RGB(1 2% Tﬁﬁix )es
Name = "emdfirst"

CADD OBIECT emdelose AS commandbutton WITT
AuloSize = I°., ;
Top =225,
Lell=294,,;
Ilcu_,hl~2l,, "
Width =49, ;
FontBold =T, ;
lonlltahg SF.,
I’ onanmC = "l mu.s New Roman",
FontSize.= 11,
FontUndc: !mc =I.,;
Caption = "\<Closc", ;
TabIndex = 16, ;
SpecialEflect = 0, :
ForeColor = RGB(0,0,160).
~ DisabledFForeColor = RGB(128,128,128). :
Name = "cmdc.lmc

DD OBJECT emdprevious AS commandbutton WITH : |
AutoSize = I, ;
Top=225,;
Lefl=162,:




xg( :I"ullllmld L
T WordWrap = 1., ;
BackStyle =0, ;
 Caption = "REMARK". :
oLl =5, ¢
aon=411.3
Width =49, ;
Tablndex =23, ;
ForeColor = RGB(128,0,128). :
Name = "IbIRemark"

DD OBJECT t~ compname AS (extbox WITH :

Comment="",;
ConlrolSourc.c— n. Lompn.um *

p»‘v'- JJ

l'on’hnft B
‘TribthZS, SR
© Lef=124,;

MaxLength=35.7
: nblndcx = 1.

Top =

Wldlh = 238

Name = "l'd( ompname”

ADD OIBJEC'i’,lblcmnpnamc AS label WITH ;
. AutoSize =.T.,
FontBold =T, ;
- WordWrap =.T.,;
BackStyle =0, ;
Caplion = "COMPANY NAMLE",; ~

o‘-ﬂ S\ 0
Top=35,;
- Width= 24,

T '\blndu = 24. :
ForeColor = RGI3(128.,0.128). :
Namie = "IbICompname"

\DD OBJL: CI wnlumuZ AS container WITIT ;
Top= 2()(). 5
Lelt= 100, : Ed o
Width =253, ; ,
Height=51,; ' ‘
Tabindex = 25, :
ForcColor= RGB(134,134,121).;




Al)l) OBJI ( I lxlcnglml /\S lL\“)U‘( WITT
Comment =",
Alignment = (), ;
- ControlSource = "m.enginit", ;
Format="1", ;
Height =23,
“ Lel=123,;
~ MaxLength =20, ;
~Tabindex =17, ;
o Top =144,
- Width = 149, ;
SN e = "txtEnginit”

ADD OBJLC I Iblenginit AS label WITIT
o AutoSize =T, ;
~FontBold =.T...
- WordWrap =T, ;
- BackStyle =0, ;
-~ Caption = "ENGINEER'S INITIAL". ;
i Lell= 5.3
= Top =149, ;
- Width =109, ; -
< Tablndex=22,; S
+ ForeColor=RGB(128.0.128), ; '
~ Name = "IblEnginit"

ADD OBIJECT txtremark AS textbox WITI
- Comment="",;
'Alluuncnl =(),:
"~ ControlSource = "m.remark”, ;
- Format="1",;
Height =23, .
« Lel=123,;
- MaxLength =25, ;
. . Tablndex=8,;
i ks "l‘op = |68. -

-

/\DD OBJI :CT Ihhcmu k'As"‘mhcl WITI
‘ Aulobllc




‘.‘"’W”M’*‘ »Cﬂ"‘ 121 I =)
ey il .\blndcx e G SR

Top = qg

Width = 7'1, s

Name = "txtDaterece" - -

Al)t) OBIECT Il)lddlcmL AS label WITTT
By AuwtoSize = 1., :
FontBold =.T..:
VordWrap=l..:
—ackStyle =0, ¢
L'nplion ="DATLE RECEIVED". :
lel=5,;
Top=53.:
Width = 89, .
Tablndex = 20, :
ForeColor = RGB(128,0,128).:
Name = "lblDaterec”

ADD OBJECT l\lddlulcw AS textbox WITI
Comment="";
Alignment = (), :
ControlSource = "m.datedesp”. ©
Format="L", :
Height=23,;
Lell=123,;

b Tabindex = 0. ;

. Top=120,;

v Width=173,;
Name = "txtDatedesp”

/\DD OBIECT Ibldatedesp AS label VWiT II
e AutoSize =1,
FontBold =.T..:
WordWrap = . T..;
BackStyle=0,; B
Caption = "DATE DESPATCHI: l)"‘:

left =35,
e . Top® 128, ¢ .
Bae L Widlh =110, 5 P Py
e -"'_lnblndc,xﬂZI., s '

"""'l"vorcColowRGB(|780178)..
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TFontBold =1
“WordWr: |p = l
BackStyle = o,», g
aption = "FAUL,
T c“ B85 i
Top=175,:
“Width = 306, ;
“Tablndex =18, :

ForcColor = RGB(128.0.128), :
‘Namec = "IbIFault” :

l-n ey . a S B ' ) -

ADD OB CT txtaction AS textbox WITH
Comment="",;
Alignment = 0, :
ControlSource = "m.action", ;
Format="1",;
- Height =23, ;
Left=123,;
Maxl.ength =35, :
“Tablndex =35,
Top =906,
Width = 241, ;
Name = "txtAction”

ADD OBJECT Iblaction AS label WITTH ;

~AutoSize = T..;

TFontBold = 'l' 4

- WordWrap =T, ;
BackStyle = O. ;

- Caption = "ACTION",
Left=35,;

Top=101,;

‘Width =43, ;

~Tablndex =19, ;

" ForeColor = RGB(128,0.128).:

~ Name = "IblAction”

ADD ()BJ["(,I l\ldd(uu. AS textbox WITTH .
~ Comment="",; : %
Alq,nmv.nl-(),, i , g
' 'n,;;ContloISmmc—"m.dnlcrcc",; s 5
S Format. -"I,‘:
Ilcight— 23,5
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Name = "Fopn |

Al)l) Ollll (CT axtcompeode AS texthox WIT ;
- Comment=""_.
Aliyuncn( G B
~ ControlSource = "m, compeode”, ;
chg,h( =20
LA Lcﬂ = I24, s

Top = 24.’:‘}'
Vidth =94, :
- Namce = “lx(Compcodc"

’/\DD Ol}ll‘(,l lblu)mpu)dc AS label WITTT ;
“ U AutoSize = T
~ FontBold = 1 .:
- WordWrap =T, ;
BackStyle = 0, :
Caption = "LOMI’UII R CODE", ; -
“Lell=5
Top = 2‘). 3
Width = 100, :
Tablndex =17, ;
ForeColor = RGB(I28 0,128), ;
Name = "[bICompcode”

ADD OBJL(‘I Ixtfault AS texthox WITTT
- Comment="":
Alu,nmcnl ).
ControlSourcL ="m.faulc", ;
Format = "1" 5
Height =23, ;

~ Left=123,;
~ MaxLength = 35, ;
~ Tablndex =4, ;
“Top=172,:
Width =241,
“Name = "(xtl‘ault"

/\DD OBJECT Iblfault AS label WITI
- AuoSize =T,




koK Sk ok o Sk ok ok ok ook ok sk ok ok ok ok ok

“¥Menu Scetion
ok Kok ok ko ok o
sctdevice lo screen
clear
SET SYSMENU OFFF
CLOSE ALL
CLEAR®
sct date to brit
sct safety ofl
sct color lo w/b
sct exclusive ¢
sel date to brt

- scleentury on

sct status ofT

set talk oft"

clear
sct path to d:\repair
set defa to di\repair

PUBLIC MY, mycar.trail
slore spacc(‘)) Lo mycar

_screen, lcon = "entimel.ico" ' i
_scr;;cn.cnpllon ="Compuler antcnancc & ch-ms In lormalmn Management System.”
pic ="'lrmk Jpg“ figronias . ;

2 QR T

my=0

do form frmlogin.
do mainmeru.mpr
read cvents

retumn -

DEFINLE CLASS form1 AS form

Top=0

Lel=0
Height = 259 o S

Width=410
DoCreale =.T.
Cnpllon ="MAINTENANC" AMD R l’AIR l ()RM"

anh




