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maintenance and Repair ofi·dicrocOlnpuh.:r lS one of the f(uqor 

problem's !hcing computer users wodd- wide. 

The proliferation of Computi.?r sy:'item and there purchase HI the absence of any '>,vell 

The primary o;:mcern of this project is to provide an overall troubles booting principle ilnd 

guide with SOl.ne poss1hk solution to cornmon problems so that cnmput~Jr users Cal; 

pedbnn preventive maintenance to k!..'3ep their cumruters in good v<lorking condition tu 

save co=:;1. 

Troubleshooting char! ... menu is provided for !;;fsS)" understanding of troubleshooting 

devdoped, was t(:sted using a group of ~)v'er 100 systern and it's op~Jndon proved 

dC\,i(:!oped by me, to enhanced the rapid understanding of techniques of trouhkshcHY;.1ng 
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This 01"01ect is desi\rnf~d to give comp'uter USi:rs / Em! .. ineer a broad ij!)ectrun'; of cornm~ter i ..- .t .. - W' <. t i 

Troubleshooting / maintenance technique that can t,;c handled {rGin the u:~cr"s i:nd. 

this project 

cumputer fix rnost prohlems your personal computer. 

This project is designed to m.eet the troubleshooting /maintenance needs (>1' young 

Gutting dO'NIl the maintenance! repair cost on the !)art of the OVv'!H.'.fS of such svskrns w ,,~ ," 

AIMS AND OBdECTIVES 

The aim of thi.s projed is to enable the computer uscrs :.0 be conversant <-vith their 

possible solutions to common problems. 

Hence the user c.an carrvout pn:ld.ke maint0nanc.(; work such as foHow. 
.. J 

.~ 

.h-.., 

. " .~ . 

5. 

'1 
! • 

Familiarize themselves \vHh tlw inside oCthe n:HnputcL 

Hand!e CompUkr equiprnent without fear 

PcrFxm daily maintenanG!~ routine . 



9. "rmubk~hoot!ng computer sy~tem to board !eV{J. 

IG. To be able to tn:mbkshnot and cllrryout rninor rep,lixs on printers eg dol rn::ttrix., 

regularly such as ribhon$. Of print >,vtwd (1, pg 19) 

The steps to lnaking ~i single-path repair are as h)llmv 

L TRtTST YOUR SENSES. 

IDEf-dlFY SUSPECTED FAILFRE AREA 

RE\&OVE OR BYPASS THE SUSPECTED DE\:'lCE. 

4. RETEST THE SYSI1~M. 

5. REPLACE DEFECTIVE COMPONENT 

RETEST THE SYSTEM. 

REPEAT, IF NFCESSAR'Y (1, Pg 20) 

One thing that j:3 certain to lead to hustration i.~, Jlnding tk; proh!erH in your sy~.,tcm and 

To avoid this look at th(~ SCfT',v$., Huts and bolts on the printer careHil!v when "lOU bl.'.t~in 
. x .. '.. ""'" 

driver (Lpg 23). 

track of which scre\v \-vent where. 

This is a out-Hne of how this project is heing carried out m a methodological 

manner. One of the more tangible results of this project \\:,,15 the devdopml.'.nt of a systern 

2 



Techniques of Troubkshouting, rnaintermnce snd f<.::palls 

Chapter one section on various aspects d' Troubh'sl'lOoting, maintenance and 

repair. 

The aim and objective, the v::uioH5 precuaticHl to be taken 'Hilile caning Guln:;palr 

exeba.nge of ~:hta and control signals resulting into a PROGRA\1in the [(}i'n1 of 

HARD\VARF. 

Engineers the basic problem Ji:.fmi.tion in the hmu of fkr'vvcharl and the POS51bk solution 

other computer languagesbecauS!~ of Sp(~<;.d, portabiiilY ;,wd cont!"uL A <.YriHen program. 

for t->ystem Troubleshooting, lnaintcnance and repair was also developed a clear vie',\' into 

SY'stem fault in a fhrm of ·TUTOR. Also nl<!.~ntain::'l.bility and Efc te51ing of system v.:as 

The Fault probability and ReliablEty of system v.;as analysed in detaiL 

Chapter {(lUr outLine the ways of repairing i!. buHy Cr.lH1puter ilY a nHiwnum cost 

i\ recollll1H)nded topic on ~'HOW TO UFfm.ADE \'OUR SYSTEM" dt ::t 10\1,{ 

c.ost, ~y1.ArNTArNAfHUTY AND LiFE TESTING OF SYSTE?d, FALiLTTREE 

Al'U\LYSlS AJ';JD IT IMPLICATION TO SYSTUy1 an; the 

student intending to Ulf!)'(}l..lt thif.., project in the hHU{C. 

'.'.).',"j;".<; .{()~. q,".')'-''''''''':\' "P ~~._ . (\...: .... i,~ .. ~. t··~~ ··>l·O .•.. ~ .. ' •. y....., 



CHAPTER TWO 

2.1 COlVlrVTER HARlfWARE:~ AN lNTHOlHJCTOH\:' APPROACH 

describing the (;xternal behavior of each componenL th,lJ i:" the data and control ~igna15 

that it <~xchanges with other cornponcnts, Then': is a sfnaH M::t of basic i,OglC components 

Jf tb.xe is ,l particuhr compwl1tion to be 

of HARD\VAR.E and is termed a han,hvired prograrn This ;~ct <)1' hard>,.vnre v.:il! perDJrm 

results. Thus instcad of rc\viring the hardwart: 1\}f ('(l.ch nnv prograuL the prognmHner 

1Imv sh.aH control signals be supplied? The an:J\ver i:,> sirnplc but subtle, The entire 

uniqm~ code fbI' each pnssibk; set of control signals and addition op~;;r(ition to the pmeraI 

purpose hardwm"e segment ;:weep!; a vt.Jde and generate coni..ro! sigrw.h, Progn:umning is 

I ' 'd ,.. , ea.c 1 mstructlon an g('(l';}{i-ltCS control SIgnalS. 

COMPUTER PROGRAMMING AND 

PROGRAMMING LANGUAGE .. 



denotes a oarticular operation. such as the addition, rnultiphcatiorl, ur cnnlpari:.;m of t\"/o 

lmn;bers. 

computer, two preliminary stepf, must be perbnned. A ):Hogram ,nu~;t be desigth~d and 

microinstruction, which descrihe a set of mino optratio:l <;)cctmmg at one time. This 

s(:quence of instmdionsi:~ known as micro prograrn. Computer makes use of \'arious 

type of programming Language Like BASIC, COBOL, FCHZTR.AJ'0, PASCAL ALGOL" 

PUI and C Langwlgc. A programmer issues comrnands on the terminal to control the 

typing of a. program,. its execution, and its inpm ! output flks. 

The operatiOH<'l! charaderistics of BHy pn>gramm.ing Lanpwge induJe. 

I. DATA. 

2. COtvrpUTATIONAL AND l'vlAi'<IPULATIVEFACIUTIFS 

3. CONTROL SIA.TEMEl'trS 

4. PROGRAM LOOPS. 

5. INPtiT! OUTPUrS. 

This proj<;;ct has a program designed to give computer users / Engineer abroad 

spectrum of computer Troubleshooting ; maintermnce techniques that can be handed 

iiom the u~~cr"s end. 



Dr to perform a transaction. Funhermol"(~, the use may, depend on the natw'~~ of the 

n:>r<.·, "vd "'I'" 0;; ,. 1>' qnnn<.;I'" '·J·t 'I'! ""'("l"" :V'~ .;;v>~! ,,!,.~ A
'! '! ,',' ' 
.. ~ .. .:. .... ",,"' ~ • .,,/ .. -,. ......... '~): )v ~ ... v ...... t<t ..... > ... ).."... .... .... t ....... ·( <.- ....... , .... • /j ........ ~" 

Tbis o1)crntions are accornnlIshcd through a yvide assortment of eXiern:t1 ch;vices that y y ~ 

provide u means of exchanging data bet\\?cen the c·;(tern31 envi:onrnent and the computer 

An external device connected to iHI UO !none lS OftClj referred to as 

* 
c()·~,nl"./l\TN·j·I·{··I\TI··!{)· N I::,t, l."~n>"'l'1": '''';''.'1'' ;,.".> -,,,;,.,., :""lrl"'~ " {I' "';;'j' f'.I'" .. ,.. ... _."11 .. "--./ . . _ ,'J', "" .... . i..... .'0(", ( ... ).;"s~~( ... ·). t}~ ... o ..... v);~~ ... . ( ..... " .......... , ........ ~ "",,W'o., , 

2 .. 4 PROBLEM DEFiNITION 

Unexpt'3ctedly, you should hnmdiatdy exit ilny i mponant program yeu are running and 

hardware. Software testing can he doncwithuut disturbing the computer:.> hardo;vilfe (lnd 
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Connections and its instal1ation, 

if evervthing ar)pears normal, cabh;s conectlv attach,;;(L cards seated in eXl)an:;inn 
..I ".' ~ ~ .... 

slot an Jurnr}l;;rs firmlv in dace then remove the dcvice f:~)r doser inst)cc{ion. Check the 
. ~ . .'.,. ~ 

piacernent of an dip switche~.; on tll{; card. Cherk tb: entire onf: niler the othcr. Don'L 

assume Of over look anything, 

attachrnent of the cahk, or signs that the cahle may Ihlve been darnagcd. 

HlicroCOlnpu.ter hardware, 

SYSTEM UNIT 

i." ' • ! ,- T1' ,,',.,. .," 'l~! O( caSing anti mtema watures, .. te U1SU1g ronv;s m torm or an non or pw,suc NIX ~ 1e 

internal features of the system Unit arc motherboard, disk-dri\-'e controHers and the power 

unit The rnotherboard or systern bo;wi is \vhere the "HEART" of thl: microcomputer lic(.;, 

BIOS, and C/\CHE, 

'The coproceSS()f is also conhI~ned here The syskrn bus is alsD usua.By on the 

nlotherbxlrd, The microl)wcessor is the ;,;insdc chil) that !wri()ITn all arithmetic and !otd<; I ~ I . . ~ 

store data that does not net~d change. 

proces:.:;ing unit (CPU) It b comrnOH in computer technology tu imphmt the program 

Genera.!1y tht'5 CPU will contain storage dements c8J!ed registers <'l.nd co.mputt~ 

circuitry called Arithmetic logic lJnit (ALU). The CPU v.:in also contain instruction 



decoding dn.:uitrv and the timing section It v,·iH also have the nc(:·essary 110 connccllon 
-' . 

I. Fetch, decode and execute programins1xuctlons;n the prop!:'!' order 

'2 Transft~r data to and ih:ml n1ernory <l,ud to <md from, the UO sections 

3. Respond to exterualimerrupts. 

'>,'lith nurnbers of perinheral functions, The rnicroconl!'o!!er lCtnclude :,ome non~vo1<=;tllc . , 

rnemory O:ZO\1 EPROM, one-firnc programmemory),The control produce; all control 

There are hvo types of power supplied' L!NE/\J( AND S\VITCHING POVlER 

supply becflHse the power supplier do not \vaste much power Inst(;ad of 8. large prirnary 

{.' ,.,' ..' . l' " I' 1 I tran8{Orrner us~;;n ny unear suppHes, s'>v;tcnes usc sma Ie!' transiorrncrs, \Y He! {U no 

I' . ! ' {J1SSipme rnUC(i Heat. 

SYSTEM DOES NOT BOOT' 

'Non .. bootablc diskettes in drive A. 

Hard disk drive not utilizi.xL 

$ Faulty crvlOS set up infi)rmation, and! or tncorrect mOfherboard dip sv,;i:.ch 

sett1ng, 

Loose disk drive control, data, or pov"cr cabk, 

Exp<wsion card loose in dot, 



'!' Expansion card !oose in slot 

~ L,005e mother board pov,>,er connector 

~ Coni1lcting hardv·;are ('issignrnent (Dr..1/\ channel, IRQ) 

~ lncorred or connicting software conflguration, 

'!' Mernoc'" ,,' resident r,H(Hi,ram and driver connie!s :; k w 

NorSE FROl\l SYSTEM ur<rn 

• YJonnal pov.;er supply noist; (fan hunt, :lir rnoveH1..::nt). 

~ Faulty hard disk drive (loud or repeated chalkr or thump) 

NO SOUND FROiY'l SPEAKER 

(-. L . - "l ! ,)pt:'<J!.'J)f connection to mmneruoam ooses, 

REAL ~ TH\-1E CLOCK! Ci\LEllOER ~'y1J\LFLfNCT!ON 

Clock; calendar not set cmrel~t1v, -' 

KE'YBOAJZD DOES NO'TRESPOND. 

Keyboard not l1nnly plugged into rnothcrboard port_ 

Keyboard hCk_ switch wiring loose on rnothcrboard:, or connector reversed 

MONITOR 
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DISPLAYABLE. 

Char~(:ters are the alphabetic, numen.c (ud spt::cial charac{(;rs that the user C<-ln 

enter at the keyboard CONT'.ROL. Cha.W.C1TfS (lX(' irHt::rpreted tu cause c), <.kvice<;peciJlc 

devke from the :UO n10dule. The ir,~nsduct';r interprets thi~.; code and send:~ the required 

t
j--,i' n:.q'1'''st'''11 "<"'rd""»! f'~n(;j';'''"l 0>1 ;r"t'''·!·. '\.il1,:~n c'·, L"~'I i:;: {'L"~l",,,,,:;,'d !yv tl1"p(~el' il,'.;: ~tv ~v .... ~, .......... v~ ... v . .) ;o.~.t~ .. ~ ~.t ......... {~ .. ,.);t., ~ .. s 1 .~.~~~A;;: ) . ..... ~) );. :;-. ..... ) ~~ ...... ~<". .. t ... v ..... 'V,t ~./ .. ~ 1,.. ......... ~,,~,.< ..... ~ ,. ....... v 

I 
,.' ~"I" :1 !' , :l I ' , generates an e t~ctromc sl.gnal, V-hUC'l IS mterprdeo oy the lTanS(lUCer a.no trans ate mto toe 

hils pattern corresponding codf. Monitors is designed 10 \\'urkwith ~'Al)';\, CG/\, C.CA, 

il"l>~tb \lid"y, '>'+~P<-el'" ;lni~ "'''i")'p!'''nr<;\ Y<'%")'P!"T)''''; ~,',:!(":.i ~(n': .>' "-l,""·k· ," j:)l""',;; n'H·>;·~.·'·'" ., :;";.,, \_"'v.. .".~ ....... ./ ~~ .... (~)/~ " ... .,. ....... .1 ~,:) ... ~.{ ~, .. /~~ .. / . . ~~"iI ... ,,{ {'t s.~ ...... " .. ) ... " J .... ~~'. "".) '>" ...... ' ... ' '~" ." '., t·'..-·:O ~;'-"'~~"') (~ •. ,-:...~.:; . .:. ..... 

of standard te~;t I alignment procedure anel' a repair is COH1pkte. The suppkmenta! utility 

i::; called Burnin, a prograll'! that win autonw.tic.ally ex(;!"cise y<>urmonitor once the repair 

'. , ' . p y rl)N1N' "I" k ," ". ' ! . 1 \vl1Hmolutors, 1:H,.I ". .l: V"H Simply wor tl1e YHJeu systeml())" severa] {lours (or St:;',.:era 

days) 10 ensure dmt there is no suppkl'ncntal \vork that you nc.ed to de. The S'y'sfem 

SYSTEt\l REQUJREMEN'TS FORt'vl0NrrORSA.ND DURNiN 

CPU: INTES 186, 386, or Pentium. 

DC')' f'. VI;;R ->:; n IJ'!' hio l
1

1'''' : ... J'. . .... ___ .v .. d. t:> 10,....1. 

RAM: 640kb (conventional memory only) 

Mouse or track !)ail. :Not required. 

T1H.' fd!o\ving proHc;n::; may occur bv the monitor, 
,"J ... • ... 

NO \/IDEO D1SPLA "y' 

-:: r~ 
I. \.1 



IVlonitor not plugged in, or not turned on 

Video cable not connected to \.'id~~o (Jc1<=ll")tcr, or connection to adaptor or 

rHonltor loose, 

!ncorn~ct monitor type f<:H vjd~3lJ adaptor in usc. 

Video adapter rnod!.': seleded. 

i",1onltor incorrectly conEgured (applies mo;::,tly to muitiscar:. ~lnd VGA 

monitors). 

t\1onitor bdghtness or ;;;:ontrast turned down 

$ Sdlwaw ~;creen-bhnking utility in operation, 

FAULT)' VI DEO DISPL/\Y 

Video (ld(lI")101' incorrectly configured. 
. . ~ 

Monitor v~~rtical j horizontal hold and :.:;il.C control nnsadjust. 

Sofb.N<lfC incorreCl!V contluun.d. 
-/ ~, 

insut1kient video RAh1 Cv'GA, older EO/\ only) Motherboard mHster 

<)scilb.tor incorrectly trimrned. 

THE DISPLAY APPEARS VI AV'Y 

~ Check! trouble shoot': repair the POWtT (Ripp!y or H1dinPC huard. 

THE DlSPL·AY APPEARS ERRA.TIC 

Check / repl(l>:(~ the display controller 1C. 

Check ,: n~p!ace the system motherboard. 

GA.RBAGEAPPE/\RS ON THE SCREEN ORIBE SYSTEi'-·;lliANG LP 



Select on alternate video mode. 

". !" - "I ()'" lry togg mJ~ tile rnomtor oit ane ",>,'0 
.. ... .. 0 "'ro" 

Che<;K f':,H' hardwarr5 conJ1ict bet \.\;~x;n thi.':, adapter and lither eXpal1."lun 

boards, 

resident). 

~ !~()'~""'Tf)' 1} ~ A 'l"t iR ~ 'l"qr' '1..P"!'1"I,r 1:3Ll F~ 01' :\ '}PF /:-R' i~ VTTI ()' W J\J .~ .. ·.d.. . i ..... 1-. .. C\. .. ..'., .l"i .. r. .... tJ -;'.~.. J:..) <.J L.;-. .....' /'-. .{ .~1 __ 0··\ .... ) . ../ $. ._~"" .. --' 'i 

Check the blw: video ampli Her eircu it. 

Replace tlH'. video drive PC board 

Norm,a! bud disk-drive noise (hwn or ~.,light whine v.:hik, running:, ch(;(ter 

NO SOUl',JD FROM SPEAKER 

~ Speaker connection to inotherbomd kXise:-:, 

Speaker or writing fault)', 

REAL-TUdE CLOCK! CALENDER ~'A.A,LFL:NCT10N 

Clock bJHery weak, dead, or rnissing, 

l""')I'L'/ ;~(,·';r,:·,{I",., "1{'lt c-,'t P"t";"VP{l ':lr:{) , "'f'" "j) <.:,'; r)r)'; ",.-<:t'''''l' ' .... 3~ V~""I ..... ~"''''''''''~'' ... ~.A5 s .. , ..... >3~' ......... !t.~ .... ,., ........... ~ <.~.~.A. t..:..:; .... ,<:,..;;~ .... ·v .. ~ .:.. ... ~~.) ... , ...... ~ ... 

KEYBOARD nOES NOT RESPOND 

~ F~eyboad not firrn{y plugged into motherboard port 

Switchabk keyboard set to \,vmng type, 

/) 
}.;.M 



DISK AND DISK DRIVE 

the HlOving disk surface and bits in the device buih~r. 

i\. REh10VEABLr~ 

B NON F .. Efv!O\lEABLE 

available with buited numbn of disk system. The dbk itself is rnount.ed in a disk dr1\;c, 

and oU!'j)ut of binary data. /\ nonrernoveable did~ is p(:rmanently nlOl1nted in the disk 

When the disk drive is in operation. 'The disk is rot;;uing at cunn.ant speed. To 

rot<1donal latency. The surn of the :wek tirne, if any:. and the rowtional latency is the 

access time, the tirne it takes to get into position to read ()r "\Tile Onct'; tb:.: hCdd is in 

posit.ion. th'.>. read or 'Nrik opemlion is then pcrf(Hmed as the sector Inovcs u.nder t.he 

head. 

Hard and fluppy disk drives (able can di~;,pby the fdlov.;ing problems. 

WRITE FAILIJRE 

No di~;kd.te in disk. drives. 

"l"s"~! (c; ')-';)'11,,1) d"l'"",:;;,; ,., .~.J~ ~.~... \.~.,. ,..:. .... ' ·.~./l s. v ... · .... ' 

Disk not ftnmaHed or (hard drive drives only) not iniliiiljzcd. 

Diskette >,Yfites protecu:d.}. 



DISKETTE FAILS TO RECOGNISE NEW D!SK 

READ F AUJ.TRE 

4!'40 digk in diskette drives 

Digkette not flrmlv ;,emed in drives n.:, inch drivc<} Of drive door not dosed 

(5.25- inch dri ves\ 

PRINTER 

'1he input and ou.tput module are. simply lnecha,nical. conrwctor th(lt "yin; a device into 

the bus. This cOHUl1unicatl0n bring a!;wut ;;;eries of event 1;1f,:,))'m of ::;latu:,; i'l.nJ z~ormn{l.nd 

hasicallv deferent types , ~ , 
the·v 

CHARACTERH., rNKK-JET anJ LAZEIt PRH··rrERS. DOT-h'lATRfX produces 

character on pages by striking the paper through an inked ribbon 'Nith series of \V1reS 

in::;tead of0rint " .. vires. Lazu: nrinters arem.ore of nhotoconien: than thev are Eke st::mdard ~.~ & ~.!~. 

fbrrn of character \vriHen one. 

Primer primary Lmction is for printing Nltpnt data However the question is"Uo'>,\' 



1. 

period. 

operatiOJ'l" the DC controHvr f:\cnds a READ\' ;;<igmd (RDY), to the 

JY. 

per1()d begin:.:;. 

v. i\t the end of the initial Rotation periNi- the D. C (ontrol101' Sends syith 

TOP OF PRINT signal TOP synchronized ;;vith a BEAI"-J DETECT 

VL 

j).C controlkr, the f(HTnatter sends (1 VIDEO data stream. VDO, to the 

VH. After the i)C conlroller receives the (VDO) d;:itZi, the DC controller 

diode ON and OFF. 

ele(;tro::>tatic image:, '\vlring a single line of print. (dot) data. 

lx.. Aller the las!' VDO line of dOl data is sent hom the formatter the D. C 

another page. 

XL If the DC contro!ier faiL to recl;;ives fi PRT1"rr signal before the vnd of 



an appropriate status to the tonnatter peA flnd (HI error \vili lH.' displayed on the printers 

'''111t<nl 1"~11<>1 ~.<.. ,.,.1. 1;i1 >..l. 

PRJNTEJ( FAILS TO RESPOND 

* Printer connected to vdong port ur \Vfong port q]ccifkd 1.0 sonwilrt~ 

configuration. 

P<1rnHel port hardware conHgur(ltion incorrect. 

Pri.nter not tunwd on. 

P'·'.pt "1' 11n" .,"j 1,<>", I»' .. ,,:t (.\" rVln .~ •. ,,,, <;; .v\ \." h,'" .• ~< ... i .. (.~.<;::,. 

Printer buth~r (hardware or 5oth-vare;' lncorrectlv confi~ured. 
'. .-' ..... ' 

PRE''-1TER DOES >~OT iNITU\L17E 

No logic Circuit activity. 

Dead rnicfoproccssor {)f rdated chip. 

PRfNTER1NJTI/\LIZES BtlT NOT PRINT 

* Data butJ(;r is not workim/ 
~. 

~ Print head control Circuitry not ",,,ork!ng. 

PRJNTER PIUNTS INCORRECTL'{ 

* Def(~Gtivf: print wire drivers. 

Q Ram buffer is deteoive. 

Q UO circuit are detective 



TilE RIB BORN DOES NOT REVERSE 

fntennitknt connection in drive-Jl10tor wiring barnes::; 

Power 13ulty to ribbon driver rnotor. 

~Aechani~Hl1 frozen. 

Ribbon not attached to both drives spindle:3. 

Ribbon torn or broken. 

THE RIBBORN DOESN'T ADVANCE 

Po\ver l~IHlty to ribl)on drives mO!.OL 

fvlechanlsrn hOl.en. 

Sticky drives gears. 

Drive motor MUCk. 

TOOLS AND TEST EQUIPMENTS 

Test l;;i.jtHpment nHowsvou to 

.and semiconductor Junction conditions. Additional test equirllllGnt can let you fcdkn'>'! 

logic conditions and vkw cornpkx analog v,;avdbrm at critic;,\l points in the circuit AIso 

there are (.;pechlized designed exciu:,ivdy h}f testing computer monitors. 

You can troubleshoot :3YlnptomaUcaHy replacing subassf.:!nbiies based on the 

symptoms the ~ystem sho\vs. Symptolnatic troubleshooting is used by ,nany nn)or repair 

houses ",,,,here labor lost and repair volmne are too high to sp~~nd time tracking dO'NH b;;E.i 

1":' 
. .: ;' 



suhaS8cmb!y certainly co~;ts more than individual cumpunenhbut the timi': and 

th
";v 1(11"1);.' <'1'''' <-;t.("I"jAal-,J ,~v'>rl'<,i;'~l'< v,·J'dl P phj·ll;rv. \1<"~J ::,'1''';\<>;:: .t-j .. , {'\',><:'< h·".,,·j '~"f"'<>-' '-/ ,I. '" '.'.<.c '.' .,." ,I. ... \ .,,'_ ',"'-,.'.' l. \'" ', . . ,'t':> l ..... '., . "".< ,-,'v ".' U ',.~, .J,.". ,,<.>,.,~- ,A·, .... ·«· 

your circuit. Logic prohe control:, are usually quite simple Tb<;y include a. trigger w'ltich 

determines '8hat kinds ::;ignal will rnak~;: the protH; light (positive, positive going 

logical lovJ level.. Positivc~go1ng and negative-going signals are in lransition 

(sometirnes)hequency and decibels. I.f you nms! measure curren!, check tb.3 arnperage 

rating of your lnef!3r. Current measurernents are made'>N1th the meter i'lX:tual1 y in tl1e 

used to ddh:~Gt the Dot up or do",m depending on the input yoliage at that instant Tb;:: 

vlew~xl on the screen 

, ,-, 
dS 



some stet}:=; of soft\vare troul;!esbooting cory..; all the dr ivers' uliiitie~.; norrna! h used \vht~n ...... ~ .,/ .. 

of nos, should b~ included so one can creat(; and modify conflguJ<1.1jon files as 

necessary-

19 



C -LANGUAGE - AN OVERVIEW .. 

C is a cornpikd language. It is a collection of commands and functions, 1n tbekrm 

of fiJrmuia .. _ lookim~ words that convert into biHarv instruction to be nm bv the comnuter .. ..- ,. .. ~ 

Speed: _ C is said to be closer to assernbly language iban other high,level language~ 

makes cornpikd C program::; execute quickly. Tho sp<;x~d of C is such that it can be used 

to write operating ;~ystems commun.ications and engineering i'1pp1icatimb, and c",\:m 

to assernbly language, it is not machine dependent. 

('ontroL _ C is structured progn:lmnling language. This m.eans that it has d slructure or a 

V.lay of doing things that ensu.rt~S that l.he pmgnlmrner thinks 1<>git::311y. The strU':;ture is 

C bnguagt) contain a f.Mlldure progranHning c.oncepLs in "vhich cmnp\ex problems 

are broken into its com.p<>nent units, and analyzing each of these bdlJfe fiJrmulating a 

solution, is aweU uG.:epted problem solving technique. 

TOP-DO\VN Design provides a method for breaking dovm a total problern into its 

Other names applied to thjt~ technology are modular approach, stnlctun;;d de:':'lgn, 

and c.on:rposlh.~ design. AU describe the breaking dovm of the prob!ern into its major 

f
' ' ' 1 3' 'd' i~ 'j I' . ' !' . . > "! ., .~ ! 'unct!(.HlS, UH.~ su )(j!Vl mg Ot !IlOsel.unct)ons mh) uei1' subumt ana so on, unt: tHi3;: una. 

each solution and the orJi::mtional n::quirenwnts of each sub-unit prnces::;ing. Strun:ured 

design avoids iHogica! ::;o!utions and solHti;;:lH that deal \',lith only part of tb:: problem. 

20 



The htngu}}ge makes use of logical operD.t.ion:.'; tha1 Glabk us to distinguish 

between i'NO qtw-rdties, I.n practical program 

the pro,g,rantWhell a progr(1mbec>onH.~s very large a.nd cOlnpkx and t'vcn the Oowchart 

P~etldocode is not (; compu.ter language, but English Eke (h;~,;cr)pfion uf a plTJgulms logic. 

program logic )\.1;wy programmers u::;e this '\iher; \vrdng progra.m instructions Hl tk; 

of the program progmnl that is ,Nell !:>uited to top··dOV./ll design. 

TROUBLESHOOTBNO, MAINTENANCE AND 

"""01 PJ:n:~pr} -)("l:'~"S)H r' -. l\. 'Il)" 1" ! n "1'.'" I (~ .l. r" ~ r""'"("'("1 )'1"1" -1"1 YE­E~.JI I Jt :---c· .. !,.J .. ~.{~;i;, ( 1'>.., ~,.{h,,·.1 H ... C, l...'! t-.li,., L .. /(u), ,\1h! r'.AX~~ ... \. J ::.. !.1"1" 

J:NSTR.tJCTHJN are 110\\-,0ve1' accomplished \.vithin the task environment Tb~ Erst phase 

con:-;ists of editing a n!e. This is accomp1i::;hcd >,vith an {;ditOf Prognnrl The progrrunrner 

types a prognln1 with the editor and nw.kef <,::OHcct){Hl if ncces~'ilry. 

rn the second phase, the programmer gives (he comrnand (0 (~on1pik tile: pfog.r~m. 

Tb .. ~c()m.pller translates the C program into machine language code (i'!lso {eft!" (w object 

code). 



in a C systell1, a pn:processor obeys spcdd conHnand~; caned preproc.esso
r 

directives whkh 1ndicate that certain rmuupulauon:.; tnuaHy cons~st of induding other 

contains '"hok;:;''' due to these missing part.;. A linker links the object uxk ['or the 

irnage frorn disk and transfer it to memory. 

instruction at a time 

The syntactic ddails of the software package were not hlghhghtd in order to 

An OVt~r (iH t)HNPl111 slrateu,v has been f,Jfrnu\atcd and a ~)rograrn outline has been 
t t. <-- .. ' . t <--

written, atVmtion was gi'/en to detailed development of ,1 \,vorking C pl\)grarn tutor. 

Attention 'i{(iS given to zh::tailcd dc\'dopment of a \vorking C prognwl. 'futoL At 

(or each portion of the pseudocode) into OHe or morE: ~;;qui'''hlknt. C ~nstn.lction This 

Trw developed tutor inelude the logical s<:.quem:ing Df the statements, the use of 

indentation, the use of comments .and the generation of dearly labeled output. 

The selection (}f program staternents and lheix logical sequem:-;ing v.;'ithin the 

program is to alarge extent, detennin{:dby the underlying logic of the program Therefi:.lre 

Inann<:.r The u~e ofindeni.ation is closely rd2Jed to the sequencing of groupS of 

iHustmtes the subordinate nature of individual statcnv:nts within a gruup. Cornml;;nts \-vas 



segments of the progrmn, identify certain key ih~ms vdit1ng the 

pro,,,'ide an over aU trouUeshooting guide 'Nlth sOlne pos~;ihk solutions to (;ornmon 

long \V'Jy to hdV cornptJti.~r USi.~rs perform preventive rnainL:nfUlCe on their systerns to 

save cost in some cas\~s, the tllUlt is self ex.planatory 10 others the prohlem is simply 

narrmved l,}) a paJticuiar area of the system, and '..viU have 10 use the variryus inf(}fn;ation 

TESTING 

MAINTAINABILITY', .. ls the probability that an ltl~m/ systcrn win periiJrm to the 

specified conditions within a given period when rnaintenancc se(;UDn is per{(:mned in 

accordance with prescribed procedures and resources The task of assunng and 

maintaining <, rdi<'lble systcn1 has rn,wy facets, indudiM~ original equipnwnt design, 

indirect1~i 'with a ho;~t of other engineering con~,i(krations, chid1y cost, comp!e;;.ity size 

andwdght, and maintainability, 

product may tlrnction satisfactorily unr\<;;r on..:: ",eJ; of conditions btlt not uHciE::r otlwr 

TO OPTIMISE 1\1AJN1'AJ'iANCE, it is necessary to knov,' 



1. Time to failure distributiun parameter [(if the main bdure mode 

}. COS1 of fidlure. 

4. COt->l of t';cheduled Repl<lcenH:nt 

5. Likely dlf::ct of mainten<:lnce on F .. diabilrt.y 

FAULT TREE ANALVSIS 

FAULT TREE A:N.ALYSIS: - is a top d<.)VvTlmdhod of identifjing dl possibk: 

:FauH tree aj1;-1lysis shows In a grar.lhicai {CHT!l the logic relationship bdween a 

particular system failuH; rnnd.l':; (top-event) and the basic Ldure G1U:WS pri.rne e'./cnt using 

AND Of gatt: symbols. /ulci gate is used 'Nhen the entire input event nRlst occur fiJI' the 

output event to occur. 

atttnt.ion {(.if US!:;r ! Engineer of cornputer the ability to various failure ,md necessary 

solution to their systems. Ho,\vever the i.m.porl.ant of thi::; analysis to show and illustrate 

the concept of maintainalty md reliability by SUf\'CYS \vhich have lH1Co'·/en..~d the LH::t that 

condition In addition to such consideration So coA and case of rnanufacture, increasing 

attention must now he paid to size andweighL ease of rnaint 2: in and feEJ.biEi".j. 

STEPS IN FAULT TREE ANALIVSIS 

2. Definition ofth~;; top event t.o be anal.yses and the bound::; f<')f the analysis. 

24 



4. Estimation of the prdmbiHt y of oc~;.:.uncnce of each of the hibre CdUSC:'; 

5. Identif1~~{nion of a potentia1 commun ;->,U115 i~ldure affecting ;\ND Fate. 

6. Cl'llcubtion of the probability of th(~ occurrence of the top event 

ANALYSIS 

I. It direct the ana.!vsis to discover failure deductivdv / ~ 

2. It indicate thoscoart of a System 'which are iml;or1<l.nt. v<!ith rc::;oect to fidhHe u1' ~... . ~ 

interest. 

ma.n(l.gcn~ent. 

4. it provide I11canS fbI' qualitative and quantitative reliahility analysis 

tirne. 

'+I"r'O>i,·!<"·;"t;,, "nd' tec't"r~ <)fd,:q;;<o" "...0. v..A(~ ........ ~':....J :>.;") ... v (L .. t 'U- (.~ ....... ~~ .... ". ...... '!o .. ~_;:"):>.). 

7. It enahh.~ the analysis to identify possible reliability problems in the design 

In thb scction~ a look at the fault tree anaiysi:~ hH' printer is con:.;ider in tbemoA 

sped.,,!! v/ay the syrnptorns that rna:-l turn up "".;hen a p<Hver supply do!.?sn'l; \.vork properly. 

or occaslonaHy, v.;orks not at atl. Considering L1Z;,H jet ,uld Dot-rnatrix printer ::tS rc,·'\ew 

25 



FIG 3~5", 'I RELIABILITY BLOCK 
DIAGRAM~ FOR PRINTER", 

LAZER.JET DOT··l\ .. 1/\TRJX 

26 



Fig 3",6* "I RELIALIBILITV BLOCK DIAGRAM 
FOR SYSTEM DRIVE UNIT 



CALCULATiON OF PROBABILITY 

ProbahUitv of disk error of A ;;; p.,robabiEtv c·r df:&k error 11 
J ..' 

Probabilitv of Disk d.riVt~ not correctlv cnnhgured':::;O.l 
.' ~. (... 

Probability nfDisk door not clot'id. :::0.02 

Prohability ofHoth disk drive bd ::::::(j.ixO.l"'O.Ol 

Probability of error rea.ding in drive disk ::: 

Probability of both Disk drive error reading :c: 

1··· (1-0.04) (1-1.109) (1-0.02) 

I ... (0.96) (0.891) (089) 

1--· (O.K181528) 

0.161'1472 

FAULT TREE ANALVSIS FOR 

MONITOR~ 

T'b:: rnain principal mod(~ of operation {{.If ;nost monitor i:.' the fib! lity of transducer 

interpreting code and sending the required I,)kctronic signaL; to the display unit to either 

an electronic componenfs can develop fault and such huh an lead to failure Video not 

monitors 
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FIG 3!1<7~ 1 RELIABILITV BLOCK 
DIAGRAM FOR MONITOR" 
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3 .. 7 .. 2 

FOR MONiTORoe 

Pn.:o:().25 

Probabihiy that both video dispiay fail '" 0 25xO 25 

Probahility of incorrect sofhvare :::::0,05 

Probability of incorrect Video mode withb the mOntl(}f 

::: j '.' (1-0J15) 0 .. 005(3) 0~O.(2) 

1 ~. (! ~O.(5) CH}0563) (1·0.02) 

"" 0 2145 

.' •. i 
j l 



CONCLUSION 

important to note thut this proliferation of ~;ysfi:ms and thel!" purchase in the absence of 

Th~; aim of this project is to find a v",ay of I{uinlaimng a fadty <.::ompuu:r at a 

horne business use 

1. 

They should he avoid<:.d jf po::;sibk, 

Tlw ahove lnent10ned points an:; demned necessary t,ecalJs{~ of the maintenance probkrns 

ofthe proiifi:.ration of syst.erns, 



prognuning And Dc::;ign. 

7 , . 11M DchcI: C fln'".'! To Progro.rn 
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