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Management science (the application of a scientific approach 

to solvin~: D1anagenlent plobleDls in other to help managers make 

better de:':1sions) encompasses a nUln ber of mathernat:~cally oriented 

techniques, like linear mathernatical programr~lin.g techniques, 

network techniQues Drobabilistic Lechnique ctc . .1 , • 

These techniques can be applied to solve problen-::.s in a variety 

of diEerent types of organiza.lons inc1uding govern:llent, military', 

business and ind ustr::, and ilcalth-carc, though they a 

predominantly used in business. The success rate in situations where 

these techniques are used have been quite high. 

In teaching these techniques emphasis has ahvays being an 

manual solutions to the techniques bo~-h in the classroom and in 

textbooks. \Vhere there are cOlnputerised solutions t>cy are l1~nited 

to linear Inathematical prof:,Tamming techniques 8J:~, a few others. 

In this project, an attcnlpt is Il1acle to provide 2. computeris,;:; 

solution to the TI1anagerncnt science tcchniqueJf replacer.:.1cnt 

analysis with emphasis on rep1acerncnt problciTIS involving suddcIl 

failure iterns. 
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r.1anagcrDcnt science, GP~rations research, quantitative methods, 

quantitative analysis, quantitative techniques, decision sciences, by 

whatever by whatever name it may be called refers by whatever narne 

it may be called refers L.J the sallie discipline. It is a scienLilic 

approach to solving management problems in order to help managers 

make decisions. It enconlpasses anum ber of Dlathematicall)' oriented 

techniques like linear progrm.'1lffilng techniques, inventory control 

techniques, netvlork techniques, probabiliselc techniques, 

replacement analysis techniques etc. these techniques have either 

been developed within the field of management science or adapted 

frorn other disciplines like mathcDlatics (calculus), statiscics 

(probabilistic techniques, to mention [l few. 

The application of mm1agcment SCIence techniques IS 

widespread. Though [predon'1inantly used in business, they arc not 

restricted to business but also 1n government, military and 

healthcare. They have also being credited \vifn increasing the 

efficiency and productivity of business., today managclllent science 1S 

studied 8.S either a course on its own or part of tnc curriculunl of 

business courses, cornputer science etc. 

Management science techniql..~c do not actually ma.'l<e decLsions 

but provide information that can aid the manager ill n'J.uking 

decisions. Th:is infonnation is the results or solutions of mru"lagelllcnt 

science tecr..mques models. The rnanager uses his sl{ill and experience 

1 



tOP·etb.er with the information fr01Tl E1anagernent science technique;':, to 
C> 

malce decisions. 
. . , 

As indicated earlier D1an8.gerncnt scence encon1passes a ~c<!;Ic3J.; 

systematic approach to probkm solving. This approach follows the 

steps below. 

1. Observation- The system is closc'y observed so that problerns 

2. Definition of the problcD1s- The p~-oblenl i-:~cntified must be 

clearly and concisely defined. /\.1"1 unidentified prob:cJ:'i,-S caE 

easily result in no solutions cr an inappropriate solution. 

3. rv10de1 construCDOl1- It is an abstract Iepresentation. of &"""1 

existh"'1g problem sitllation. It carl be: in the fOlra of a l!:ra1Jh or 
'-' -' 

chart or :mostly frequently as a set of mathernatical relationship. 

4. Model Solution- A management science techniques solution 

usually CAp~lies to a specific type of model. ThL the model type 

and solution both part ct the nlC::..~-.<:.gement SClen.ce 

techniques. 

Iillplementation of l-es'-l"s 'T'h-·' U L - 1 1 L rnanagcr 
, . 

COTflOlileS the 

L-ryforrnation (model soh.: tion / resu Its) \'lith his o\\rn expcr.u:::nce 

ar.i.d expertise in making the ultirnate decision. 

Most organizations have a fonnalized inforrnation system to 

accumulate o,-·'f@1.ise and distribute information for decisions b 

mc:L1<iclg purposes cailed a mallagerrlcnt il'1~01-1'11ation systeITI 

(mis). A management information system, is designed to chaJ-lnd 

through an organization. Data is collected, organized, processed 

and made conveniently accessib1e to the G'1anager so trlat the 



information can bc of (lSSlstallcC ,n the manager's daily 

operations. The com.ponents of a management information 

d ' r . 
systern are; the datab8.se, the C0111puter systcrn an tne lorrn In 

W1Iich L~e data is distributcd/. tvlost of the i::-lfoTffio.tion is often 

in t..'-1e fOD11 of reports or rnnnagcIYlcnt science "techniques results 

/ solutions. The cidtabasc con'lains itcr:;.;:, such as pnc(;s, 

production outpt.: ~ and rates avai1able resources, number of 

orders, capacities and Labour rates, for an efficient and effective 

ll1anagement information syskj-:1 the 

relevant an,d quality infofTnati01:' 

In ust contaLll 

, , 'd' ann snaUl be 

enough/. The information in the database must be Droperlv ... -' 

organised. Since most rnc·':.::rn orgcul.izations hs.vc 3.ccess to such 

a large quality and varielY of i:nformation :..hz~t, the 'C..sc; of 

properly organized. Si.nce n10;)L modern organizations have 

access to such a large quantity Dnd va.riely of inlorrnatiGl'l tl1at 

the use of con'lputer is required. 

A decision support system (ASS) -a subsystelJ.J. of a ffi8..nagemenc 

inforu'lation systern-supports the 
. . -: ..,.. , . 

n:anager Inc.nc aeC1Slon Ina..<D11g 

process. In a decision support systen1 the manager acts as a....1l L.lternal 

cmnponents. In othenvorlds the man~::.gc:- interacts \\'it:-.t the: COmpl-iter 

based information systelll such that decisions arc reached b.y 01 

interactive process. A decision supP,:)rt systt ',1 ferquently interates 

rnanagement science models \vithin its frarll.CWork. The corr~pu<;:er 

generates results SCience model and 

manager might ask the computer what if son1cthi:nz; v/cre 
, , ' 

cllangeG ill.. 

the model. The ma..'l.ager might then ask the computer for new results 

3 



based on this cl1.al1.gC. Sllch exp211iTicntation \vitll possible changes 

educates the manager regarding possible courses of action, that can 

be taken as a result of occurrences in the future. The manager can 

also test the Dossible decisions to see L"l.eir potcDtial results befcre ... 

actually making thern. 

In managemen,t science textbooks arid c1asses '.\There studellts 

are taugnt managcraent science techniques emphasis is on ho,v to 

usually lr.'11.ited to linear p:rograInming. 

The lack of COITl,puterised L:chniqLles lir1'1its O'.lr _d.king advantage 

of the attributes of a computer vinich include t:;.ie ability to do 

calculations faster than hun'~an bei;;'f·~S) ability to store and retr-t'lC iE 

formation, accurately a..ld less hUrl~::ln effort. 

The lack of ccn1puterised techniq:.~cs lirnits our ability to h<ivc; ili1. 

efficient ar:d effective decision support s)'stera, since it limits our 

degree of interaction with the systcTn bCCa'L1Se H1 uch efforts 'will be 

required in providing results based on chui1;;'cS I'nClc:e. 

The lack of computerised our ability to 

have an efficient and effective management infoDYlation systcrn. or 

ability to channel large quantities and Dumero s tyrpes of inforruation 

through the orga."1ization \vill be lirnited. 



1.2 OBJECTIVE OF THE STUDY 

1. The purpose of this study, lS to computense replacernel1l: 

techniques (a ITwn~l.gcnlent sCience technlCJ11es 
1 

for 

solving repl;tCelllent problcrn;.; in\'olving sudden f8.ilun:: iteI11S OJ: 

COIllpOnents to [onn pon of (I. lTjanagerncnt information systerr, 

or a decision support sy~:,lell1. 

2. It is believed th~lL u1is work could bc an inlportant tool to be 

used curtailing all these wast eful spcndicg which dr8.1n the 

lirni ted resources. 

3. It is also shows the 1l.eeds ror the total ern brD-Celnen t of the 

1 1 . , d tecnno oglcal a vancenlent. 

':1-. In aclditi;)l1, the stucl~/ of rcplaccnlent analysis COU1Ci aiel 

individ1-~als and corporate bodies in I11ininlizing cost benefit. 

1.3 ASSUMPTIONS OF THE STUDY 

In this study the following assulTlptions arc I1E1dc:-

1. The data required for the usc of the techniques is readily 

available. 

2. A peresonal computer will be used in processing the d8.te 

3. The user of the technique is (I.. I118.nagCI11ent scientist or SOIneonc 

with the knowledge of 111Clnagel11cnt sci('l1ce techniques and is 

C0111puter literate. 

4. The techniques 1S already in usc (nlanu::111:~/) or aboul to be 

introduced. 

5. The computerised technique will be used either in a classroom, 

business or Industry. 

5 



place hence only those controlS and security measures required 

for this technique w:11 oc consi(~crcd. in this st~c. '.-. 

1.4 

The scope of this study \vill incluClc:-

1. An overv'lcw of 'JToolcn1s an 

optr..lium replacer-Dcnt stra:egy lS, hew to usc rcp1acCIIleEt 

analysis to so1ve rcplacCHlcnt p..-oblems involving sudden failure 

items and the data rcq uireci for the technique. 

2. A look at how the con1}1uterise technique of re-placement analysis 

3. 

4. 

systelD 
, -I. " " 

an(~ QeClSlOn 

make thClTI effee-bve ['wei efficient ~.:.n(i. how to G,: t:1C work. 

A look at how the LeC}1rliquc 
., , 

\Vhl be 

cOllected, ent.:::re:d into the CO"mp1.iter system arid how it will be 

processed. The control a..71d sccuri:y measur,-?,~ necessary [0:- the 

integrity of the data used <'111C; lilfoDl1atlcD Drod uced Will be 
~ 

locked into. 

results of the produce the 

justification at the prog-rar:,1rn illg used , how 

program will be maintaiJ:1Ccl ct.nd report that 

win be produced. 



AU'i"HORISED USER:-

EACK UP:-

DATA.:-

DAr,,,,, 'U> f S,. ..... 
l.o''' .u ... "l:. £..-

7 

TtrJ.' g··.~nlel-:=;·l· ~ -. T"U~O'l-ro""~ t;~'Clt ~s des1o-neci '-' _ ...... "-- c1 1)1 b C"-J.J..':' ... _~1<..J....i J.b 

10 perform a specific uscr function. 

use a system 

2.vail~:::.bic to recover after a degradat.ion 

or failui.-e of one o~- lTlOre systen1. 

con1ponents vr wcopy files into a 

second 
, . 

ClCV.lC;'::: so 

rnay be :-etl~eved l~ "[lie data on Ihe 

source 1S accid ':2T1Ic~ll\~ 

destroyed. 

An elect.ror~ic systelTI 11.1. 

store and process infoJ:"r.flat:ion as well 

as per-fonil 
., • "( 4 

fllgn-specc 

stored, .~ rl~l;-- u·la'--.r1 i.de 1 iV C Leu. 

a collection 
,-

01 

rnatherDatical 

stored 

electronically In a predefmed fonnat 

aEd 8.ccorclii"J.g IO 2n ,·~,tablish set of 

rules. 



DocmlC£1~TA'l10N:-

H ... '\RDCOPY: 

I!~PUT:-

PAS SVlO RKD 

A \vTitten description of a program 

that includes its name, purpos~, how 

it works and frequently operating 

instructions. 

Equipnlcnt (as OP}Jc::~cd to a computer 

programe or a method of use) such as 

h . 1 mecl anlcal, electrical, magnetic or 

electronic devices. 

mIle ,'- -:-< ~-o 10e pror-essDa' 11 ~~;,L~Lc.:.. l v\....-. 
r,,- d . 1 ne C\.-:ice 

or collective sct of devices. The process 

of transferring data fonTl an exteLial 

storage to an internal storage. 

An activity intended to eliminate faults 

or to keep hardware or programs In 
• - 1· _ ;t. . sabsiactory worKlng ,-.:;:;nult1on. 

A \vord or character string that \vhen 

accu~atc1y presented permits a user 

access to a systc):n or computer 

pI"ograrl1. 

8 



At one time in our lives, we l:avc had C2.use to repl8.ce so;nc or 

the assets or iterns we have c.g c10t~-lCS because of fashion, one 

celebration 1 • '1" \ -Olrt:iG.aY3) or the G~-::;;::> \ve 

have, have been destroyed. \Ve change our cars -l-::cCi:-::..use it is either 

givitlg us problem, or we want to get a nc'.\' rnodcl 0-; &-,-..other brand of 

car. A house because the onc we have has been clcstroyed by a 

catastrophe, we have need for a bigger one, or a n,;:::\v c.csign. Bulbs i:ll. 

our homes becaEse the one we hz:.\'c failed, fan cel~s in 

because t..~e have failed too or fuses L C's i-:1. appliances tha'" sUGdenly 

fail and have to be replaced. 

Just as we have IterDs, CO'.l.ilpOncrits 0'1- assets as individu;,Js "[(:a'[ 

we need to replace from tirllc to tirnc, SD aTe C01Dl':;c-:'I:ics businesses, 
r .. , . ., .. , h '1," ractones, ll'l,QUstrlcs anG. organlZaLlons liJat ave as s..::: ts Lliat Lliey neeu 

to be replaced. ivIc.chinery because they arc worn-ou-c, c~estroyed or ail 

improved version is needed. Buildings because t:-121e is need lOr a 

bigger one, a new de8~gn or the old c.;c has been dest:'oyed. - ~ 

00111~ 0: 

the components of t..~e machinery in ind usuies could also 

need replac~ffient, so also C() -1)any vehicles. 

The cost of replacing the;:. - sscts could be enormous talk1ess of 

the incouineninces they could c~ .~, because - 1 • ~., 01 W(:IT 13.liUl-e of a 

conveyor belt in a factory could stop production con:pk'Ccly. 

Because of {hese cost and inconveniences SOT;-ie organizations 

embark on a deliberate policy of elC ti:mc intec,/d to take befoTe 

replacing their assets after taking ineo consideratjon certain fac:cTs. 

9 



Replacement analysis techniques assist organlzauons In rnaking their 

replacen'lent policies. It will be ?;OOcl to note that it is not all 

replacement problems stated abov2 Li.-lat replacement analysis helps 

us to solve. 

Rep laCCITI en t 1 • 

analYSIS involves study of the van.ous costs 

associated with cad1 time interval, \vhic> \VC ;~lTe considering as the 

possible time interval to c'·ose as our replacement cycle, The cycle 

with lowest cost is chosen as the optimum rcplacc::ncEt cycle. 

2. 1 LITEP ..... \'rURE REVrsVJ 

According to Professor R. Adeboyc StaLed t.:TUS:-

"n'lany systenls deteriorate c:.s tilDe goes on unless 80lTIC 

corrective action is taken. In some cases parts of a system fail 

suddenly and unpredictab1y and the only corrective action possible is 

to replace thenl. For exarHple a labour fo·rce dClCl-iofZltes as people 

leave and hence replace:nent may uc necessary", ;-;, ~;oes on to sa\" 

"once the da·~ about the det.::;:;ioratcs have been collec~ed the tiI::l~ 

when it becor.iles econoD'lical to repJace the system with an associated 

capital cost can be calculated". \Vhen giving an example of a system 

that fails he wrote, "A clas~J~c exarl1ple of this kind of a sysIcm that 

fails he wrote, the case of the lizht bulbs". 

Accountancy Tutors (N;,J Lt:: , a tutorial school in accountancy 

based hi Kaduna in its ~utorial Eotes on the s"i.:bject financial 

rnanagement defined repl..::;.cement an.alysis thU8';-;lust iteras of 

equiprnent (i.e. cornponents, parts, vehlc1es, rnachin;;ry etc) nC;;Q 

replacement of som.etime or the ollier. RC1Jlacement analysis is we 

If) 



P~loces<~ -lY w'n' lch -C'--l"l{' ";"'r'lV""<:: COS"- ro-~-r'e·-"llnn~·S ~ _ ~ ~ ~ v~ u._ l. '-- liv"i'- CllL.L: involved 

so that the optirnum replacCIIlcnt dccision can be caken", 

Mayo/BPP Icon study text an fir:c:ncial management corites "The 

nlajor pro b:em with rep1acCITlent is not so :..-n -uch" 'sho~.:.:d the asset bc 

replaced? But "lather \vhen or hO\v frequently should the asset be 

replace?' 

Acccuntancy Tutors (Nig) Ltd. V/hile writin~~ about the types of 

replacen""..ceYlt problems \\lTotc "the two nlost common replacement 

proble:.s relate to: -

(a) Sudden fai1urc:-

There are va:"-10US t'j&rIS 0:- cOlnpOnelJ.ts that work 

adequately up to a point and then fail c.g. 

1.1 Fcs"l belIs 

" Electric bulbs 

o Fuses 

c;. Tyres etc 

(b) Gradual Deterioration 

rI'hese are usually relatively expenSIve iterD.s which could be 

kept functioning with increasing amounts of rr:.aintenance 

Ul Vehicles 

.,) Boilers', 

Tr:.c:y wrete this a23.Ul abo""--E slJ.ddcn f&ilure item.s, "often Il1eSe 

item.s are inexpensive in themselves but the cost consequences of 

their fai".-ure and/ or the installacion costs involved i:l -::-eplacing thern 

can be con"'~de-a~ le T t'·- i ~ t', "'ref,..,-,-n .l 01 1 U .. ,1 ~:::; 1~1.; !V!~ 

11 

to es"timate the various 



costs involved and c1100SC thc 1cast cost: position. 1'1::' Lhree categories 

of cost are:-

(1\ 1.) rl"ne' t' replacement cost 0 l~ ilC item: usually the 

price aI the time of repL-::.ccrnent. 

(II) The consequential costs of fai;ure which night be trivicj 

say, if an electric bulb failed, but cou1d be substantial of a 

small COITlpOIJ.Cnt failure caused on assen-lo1Y line stoppage. 

(III) The costs involved in the actual replacen'lent of L'le ite;Il 

because of location and/or 

conside-ation often give°l! ~0 2XOUP replacement at iTltcrv;-;J 

or on the failure of one ii.cm. For example, If Cl. 31;'121(; 

electric bulb failed in an overhead larnp cluster IE a f&ctorv 

tiJen all the bulbs night be Teplaced at the same tirne even 

if many are still functioning. 

As a result of the need to minlInize the vano'..iS costs L.ivolved 

several decisions alternatives are usually e}:plored ar-,c. the least cost 

alternative chosen". 

The two cornman replacement problems solved by replaccllicnt 

analysis relate to: -

(a) Assets t..'l.at deteriorate g:cad uc:.liy and 

(b) Assets, itenls or C01TIpOnents that suddcnly [c::.il. 

These are assets that because of USCl.ge with t-;:r.~- they wear their 

functioning capability deteriorate. 

12 



increasing amounts have to be spc:l.t on opeTating and maintaining 

tb.em. A good example is a car, as it gro\\'s older it gives Tn are 

problems and more is spent to Dlaintain it, and it functions less than 

when it was new. Please note that lily concern is not with this type of 

replacement problcrn as one is faced v\'ith the prcbLrn of what it \viil 

be econornical to replace this type of asset. 

rrhese type of item \'/ork aclcqLCltciy, but at a certain stage, tl-:al 

fail to function cOlnp1etcly. A good example lS an electric bulb, it 

provides light up to a certain point, then it fails and has to be 

replaced. Other examples include fuses and l)ciL~. These are nems 

that are inexpensive at tilues but their failure " ~.{lcl disrup~ our 

activities like a bulb not providing light, a cc'.l"'s [an belt not t: . .lrniDg 

the car fan to cool the radiator etc Replacement 
1 • . 

(:;.na1ys1s 1S aiso 

concerned in helping to choose the optimtlI11 tinlC ·~c replace tl1 .• S 1--.. -Y"""'\;::lr. 
... ', .~~ 

of items (which of course is my mair, CGilCcrn). 

This m.anagernent science technique of rep1acement analysis 

helps in choosing the Inost econon1ical or opti:n urn replacement 

strategy for replacing itenls that sudden1y fai1. Just as it is defL.led as 

a study of the cost consequences i'nvolved In ;jle decisions or 

alternatives being considered, vanoL:::; cos::s are included hi the tllin;;s 

to consider. These include:-

, , 
i ~) 



(I) The replaceITlcnt cost of the itcD1-usually it IS the p.:cchase 

p:-ice of the itern to replace the one that has failed. 

(L) The co:nsequcl1L:al costs or failure - it couid be sn-:'EJl li~e 

when an electric bulb fails, but ITlany ifs tile failure aT a conveyor belt 

d:srupts. Production. 

(ij) The costs involved 111 the actual rcplacenlcnt of a Dle it,3Til e.g. 

cost of 
, . 

macrnDer.'y' or cquiprDcnt to be 

I-'l'>,-'e'~s~r\T n doinl2.- jL.-t----".~. l·"pl'~cn,.,~- ._,-'-'~ ~ ~J ~ '--' 1__ C' let L1,~Cli'--. Sonletimes because or the 

lccatiol1 or accessibility at the item cc:;r;.cerncd, consideration :s often 

0':', Te or. +0 0"'" V 1..... L group replacement of intervals or an the failure il-l cui 

(Nerl-Lead 1anlp duster in a factorv tnen all the bulbs nJ-;.ght be 

re placed at the SCL."Tle tiIne even though rnany arc still functioni:lg. 

span of the item, asset or component: This cClllld be 

k10wn with certainty or Expericnce which win have she NL ~i~le 

nJmoer of items on average tha'L :~ _l~-\rivc a particular time ~~1T~rv~-3l 

a::'1.d on average the ma:-.;:in1 urn life s par~ of the itern knowin2- :he v 

". r 

llIe-

S)aE enable one when considering thc alt~inative replacement (;y~Jes 

tc know the 111eu-lber of iter-l1s ti1at cou1d fall in each cycle and ti1e 

a3sGciated cost of replacing them. 

(V). The total nurnber of coraponents ur:dcr consideration. 

After gauler.ing the data or; ,lIe various cots and life Spall of ilem 

con1.es the Question of how these could be used to arrive at the ... 

optimum replacement strategy. In choosing a rep1acement strategy in 

crJoosmg a replacement strategy va.TioJs a1teL-;, ~i'/c 



considered., for each strategy these costs (if the cos:: applies to that 

strategy; ar~ added up, the strategy with the lowcst total cost is the 

optunum replacement strategy i.e the iteITI should be replaced after 

the interval in the preni.ium strategy. For example, assuming a 

machine contains 50 components \\'~lOSC 1l1CL-X11TIUm hfe Spall is 4 

\veeks, t':-le va..-lOUS alternatives are:-

(a) Rc)lacc on Fa.ilure on1y 

(c) Re)lacc on failure And all corrlponcn-cs after 2 \\'(:-::>::s 

(d) Replace on failure And all components after 3 \vceks 

(e) Re~.)lace on failure And all conlponents after 4 weeks 

Th<~ total costs in each altcrnative are found and th.e altern:::..tl\C 

\vith the lowest cost is the optimurn then the components \vill oe 
replaced everytinJ.e any fails and all COl1.1pOnents to be replaced after 2 

weeks, Lven of it was replaced within tllC two weeks or it did not [&it at 

the end .)f the 2 weeks. 

An example will be used to illustrate how replacement an8.lysis 

is used in u;'e choice of an optimum replacernent strategy. 

Th~ alithorizes of the Aminu Kano international Ai:-port in KalJ.o 

are consideiing a replacement strategy for its illun:inating bulbs at 

the airport. The following data have b o;n a collected \...... b on the 

illuminating bulb life span relating to nOTI:1al operati01;:, 

IS 



Month after rcplacClner:t 1 

i 2 3 4 5 

Percentage of original bulbs 

Which have failed by the and 1 or/~) 25% 

of that monU.~ cumulative. 

That is to say the buibs have a maxim UTI1 life span of 5 months. 

One thousand bulbs are in use at any given tirne. They could be 

replaced by new bulbs 011 a mass replacernent basis for N30.00 per 

bulb. Altenlatively, they may be replaced individually as they fail at a 

cost of N120.00 per bulb. In each case th;:: actual cost of the bulb 

itself is N 15.00 the rernaindcr representing Labour and overhead. he 

1 .. " l' , f'1 present tn.e organlZation replace OU ;JS c~:s tneyal . 

Step 1: Alternatives involved inc1udc:-

1. Replacement on failure only 

2. Replace on failuie and all bulbs at the end of mont..i'! 1 

3. Replace on failuie and all bUlbs at the end of rnonth 2 

4. Replace on failure and all bulbs at the end of monUl. 3 

5. Replace on failure and all bulbs at the end of month 4 

6. Replace on failure and all bulbs at the end ofrnonth 5 

16 



SFi':;?:.:..? 2: CalcLlation of average life spaE of i3ulbs 

MonL~s (n) 

n 
1 
2 
3 
4 

l)crccr:t~l{;e ():" Ori~~~n~d 
Balbs faiLn;~ (CUC:1Lll;,til!c) 

Pn 

25'10 
50';0 
80% 
100';;) 

l-'C;'CCl1i~~gc of (Jri2;i;~<tl 
l('~lCl C<'~ili11g ~1.t 111C 

(';1(1 of each ITH)L",h 
P'}:;O::-Pn-1) 
lO{>(J 
15\;/;) 
25{:,'~) 

30(:/;1 
0.75 
1.2 
1.0 

Enp =8.35 

That IS D10nths I C;OO bulbs faii 

L.~erefore for 1 rflonL~ 1000 =290 bulbs 

0.35 

r"~' , 
.I..Clil. 

Cornp0sirion of :iI.UIDbcr of OUr,jS thaL fail. 

Alternative 1 

Alternative 2-6 

Month 

Percentage 

Of Failure: 

MOnL.l."'-1s 

1 lCO 100 

2 :00 10 

3 160 1 .r 

.LU 

4 281 28 

5 377 88 

=1000 
8.85 

1 

lOGe 150 

lOC) is 
160 ij ,. 

-'-o'-t 

281 '1 " 
'T"" 

2S99 bulbs ~TIonthlv 

Tot at Cumubtivc Total 

1 ~) (J 1 ;"",,\:--', 
~Uv 

160 2(:J 

lGCJO r; ~" 
~JU 281 5~t 1 

IOO 250 100e; 30D 377 918 

160 40 1 C{; 30 1000 200 350 1268 
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~ ;, ; , ( ., ., ) 

" I ,t)·>:, 

"'.),ll'!" 

:kl, (~,'~/ 

alternative 3 

(Replace111er.:.t on failure and cJl bulbs at the end of lTl.::;nms 2) has tile 

1 ~ .L ('I'T":,O .'- 00\ oweSL average cos:.. \1'/0 ,0 ) 

replacem.e~Tt CYCle. 
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,., 0 
.;). 

In this chapter onc will look at t:w" t)'PCS of inL:cn1ation syste~-:lsJ 

lTlanagernent infor.iYlat1on systern aLd :lcc1sion Sc.l;;~>::;rt and how the 

H1anageInent SCIence 
. ,. 
Invo~vlng 

Inanagernent infcrmaLcn sys'Ccr,-l 

responsibility of running that 0!'gcL-:;1z;~.10n need i::i'-:ldTla.'::.ion on the 

activities carnen OU+l '0' v tl,e O""O"~l'''~Z' ::>'i-; C",-' J ...l.... .1 be I. ........ ~(....i..L.;J.J..l 

activitieS car-neG out by the 

on the 

dv'~" "::; 
. '0 

well or r.;.ot, \vhether they are gOln,'r aCCOTQing to pl&n or nOL, clClC)U:: 

decisions to be taken and about theil' out2ornc of decision taken. 

Most ti:-l1eS, a forTnc~J. of \\rhere ar:d 

information IS to be charlT:ciec. 

org3.l...-uzation and the [aTTn the inforl':1ati.)l1 SYStCE1:::. could be ffic;.11.L:.cJ. 

(lnostly for very small organization;;) ',)1' computcri2cc: lTIodel-n da)' 

infonnation system. 

There are dJfe:rent types Out I 

support systelTls. 

/9 



to cha..-:nel diiTerent c-:.mo Uill:S 
, 

aDe. 

ai1 ()rganiza"~:o r1 DaLci is nonYlaily collected abo L..l t 

the activities of the organization Cl any c:ecision that is to be raken, 

processed, orgar-llzed to be meaning a~J.dmade available to tl-::.e 

decision ma:.::er or the person changed \vith tli;:; responsibility of 

running tl'le organization or car:-ying out tr-~ activity. 

A lTIodcrn managernent infonnation systelTI is made up of a data 

base, compute:::- SYStCll1 and tIle ±ClITll in \vhich the i~-;~OrrllCition is 
, " 

~;J 02 

distci.b~·led . the cl.at8.Gase conS1Sl of relevant 11."C111cncal ar:d ~-lcn-

nU'irlcrical infOl.-"'0ation about the aCllviLlcs of the O'rganizaticn 

The ccrG;Juter sysLern consist of the harclware the 

lOml 
'i • r ' . tr.:.c rGanagernent lDlOn-nanon system. The cornputer processes 

data as • , • , '- • " "'! 

per tne InstillCllons 1':: {("i.e prograTn, to gcr:craLe info:rm[r':io:l1 

systerD. The computer Pl"occsses dc",',l <::s per the i,1structions inC:le 

prog..-arL to generate i~lformatioD (:c,~~. this infonL2..tion is distributed 

the organization in whatever fonn the orgarnzanon decwcs. 

The in.formation cO"Jlc~ be in the fon~'1 of reports or the resu.lts of 

lll::.u:1agUGent science techniques. It couid be on lC(~UeSi... or scheclu1c:cl 

to be pr-oduced periodically or arIel" a cC'i:taill activity. 

The below shows an -iliust;ation of & managernent 

inform2:ion SystCII1. 



Fig. 1 

to 

i ' I CO;,,1?UT::R SYSTE:v; i 

i I ~~-~;-. 
\-?i 

I Oi'l TE pr;CC:ESSI~~G 
i ! 

I MODEL RESULTS 
I 

1;-1 the 
1 • 

Glagrar~l) data IS col1ec~c(~ 

Inanagemen t decision 

cJrganised then processed 

Declsio1':s 

departments ill an organization henCe the Co \V of irlfoY"rDation between 

departments. 

In a decision support systeEl the information systern support rl-~e 

manager in L'le decision making prcccs::>. Th~ rnaEager irltercats '.;.~::'~l 

u"le computer based inforrllati011 sysl.~nl sud: that a decis:O':l IS 

reached by an interactive process. /\ d 2Clslon support 3ysteln 

frequently integrates 1nar..agemeTi.-L n-;,oc:els within its 

framework. Below IS a general fl-;Ulle\vor-i·,: OI '=1 C~ClS10n support 

systern. 

21 



t~lat its flcunework incl Llclc that of the rnanagu:.::ient 

'l~'QrlG~l"'--""l::O'L-:"l''''' cyc:.'ter-p '-\'1' i-'ll 'L-
1np c:lQ'Q'1·+~·~11""l U~'l' llr'n-:>+-L i 1' r"n~11\TS~';:' 'T'~...,p _ i...u~_v_ "'_~ • .l ,__ ~ <A Uv n.lC~ ~ c:t.ld.; .1~' • .l~h.-' 

computer generates the results of nlanagernent sc~e-nce mode:s, the 

m.anager tben introduces 

inform or \/hat if ana.lysis so ana so ch:..<nges are i~-H_:·,:.,duce wha~ L'-le 

results ci decisions t8.ken 

inforn"lcci cefore 

to the 

through '9fcg::ams written 

""1 -1 .. --

WEl De. L\' 

a
~~ 

1 1 ;}ctual GCClslon. 

databasc hC:lce it is 

to ask for data In an 

fnanager 

The 

aT1 

iIi t\~Tactive 

interact 'C nature of 
1 •• 

aeC1SlOn support D1akes the inforL1ation 

generate -; t:~, be on request only. Softvlarc's like latus i 23, excel, lindo 

supportnc rnaBager In his interaction with informaxicn systcnl. 

The ccrnputer in a mC:l..i.agement information system or 1 

CleC·1S10r~ 

support .::;ysteIll process data and gcncr:n,cs inforE1(::..~:on fo:- use by the 

, 'f"- . f "' Ql. ·i'e--on·( "'-, .... s 0 ''''.= 1..J. lL- L-....... ~J.l li.l\....-

take sev..:..:-a~ fOlJ."llS e.g report.s Oi- the results of a ma-;:-lagemer~t science 

model .:~::)f reports c.8..ta is surnrnarizcd and orgalliLcd in a llscftj 

and easy interpretable rr:aEner. can be about accoullts 

receivabl:: (~'~ebtors) workfo-;:-cc, inventory" level or production outpU'L. It 

Ca.,·Y"l be "".':-Ollt recent informaLion or historiG,J information, the)! can 

be at the reGu.est of ITlana?:Cl'Y1CnC 0r on a rC?Lllar basis &s a m2.l(cr of 
-J... "-' '--..J 



rnonth, \vrli}e a report or: :;:-:;onthly sa 1<1 ric~3 
. , 

pam 
. ~ '"\ ~ . -: 1 

\\/111 C)C prO\'lCleCl on a 

regular t~1..sis. 

form 

results or solutioTJ.s. 

on a rcq l-leSt ril,jJlagcT who 

il1.formaLicn 

or a !TI<:cnagCGJ.Ci.lt SCIence 

~:;olution to 

n::od: "b.'lat repres(;nts Gle probler:1. 

r., ... 
1 fIe alin 

decision .--- -,..- -- -.--', "-1 c·, 
,j 1.'/ ~ .... _~G....-..lJ. 

strategy to -us In repl&ci:ng ItCE1S. 
'-" LorEponcnts 

f.,~l "lr. the or::. an';'7c>"'-L' l·v~r. \Jc~ino'US CLU AA~" ~.LlJU. _~ _~_ str~3.tL2Jr 

each strategy and. 
. ~ .. 
11llOrrnauon provided 

maIlageInent information system, 
, 

to ~JC 

,:ne ,-:' '::,:: of 

collected 

-.-,--.,":::1. 
\...-.... ..L ....... 

for 



inclusion In the databasc, ·D-;-u~cc,-'c'n(i t .!. "'->"'';v "- COL1)uter 

l.:r) 1··... 1'.-111" ---n lTIclJla2~er.. ~ ... 

decision. Hence data collection be 

considered along Side the ITlanagCTJ.;,cnc or data file and files C);-;;xols. 

And sccurit:y nleasu~-ers, t11C cost arlei 

benefits of CO:G1Dutcrisinsr the .. '--' 
LllC 

rnanagerl1ent solentist in the oq;anisaiton. 

DATA COLLZC1'IO~L 

This state involves the collection of all Tc;cvc:.nt dc:..ta rcc~uir(;~~ fvT 

the renlaceILlcnt 
J. 

quantum of items involved, the PUI.-CliaSc pTlce or 'chc: ilcT1~, l-:ow long 

L'I-).e itern win last, the Dcrsonal and cc'..:~:-:rrneTlt cost co be used or 
" " . 

under consi:-leration. It is ir:1iJOrtcint tl:c;'l tIle dat;:;. ~;Gve IS acc~lL:-tCe. 

Leading to inaccurate decision. The n llln 'ocr of itern.s, the life span of 

the item, the personnel and equipTn.cnt 2.ud. oL~.::r direct at"lQ indirect 

cost could be gotten ITcm the works de~J2:;,.rtTn.ent. The price ci" the iL:(;lti 

could also be from the works departr::1ent 0;:- purch2.se department, 

depel1ding cn how the organization :s struccurecl. TLe :.-eplacelT ... ent 

periods under consi(:eration could be agreed upon bctv;een the v:or~;;:s 

and managem.ent science personnel. 



into the system i.e the comuuter fe,- 1Y'-ocesslnr!. The elaTe:. is '[cad f:-OlD " ~ '-' 

documents by the person doin; ~hc entry and entered using tr;,e 

keyboard a print-out of the data cr_ ~cred is mc=tde fo;: ,::on1,panson vii~ll 

data on the source documents to s, 'c ":t<:.t it is the correct Gats. ,'~ 1S 

entered. It is assurned (nat U1e 
r"- . i ~ 

SIan vn~l 

the computer 10 enter the dZlta ceqL lrcu for the solu::ion of -u-:e J:-"oc~e'L 

This stage involves the arithmetic cakulc..tLions carried OUI by ti:le 

compute'[ In accordance vvith the pCOgCEJ."l instrucc;,';r~::; to solve t>~e 

replacement ill'1.alysis rnodel. 
, 

C'::..lL.,eG.. 

keyboard by entering the data anc2 p,-ograrn fi1e name_ The progi-S.In 

now prompts L"1e data encr,)" req uircd t1;,,:::-:.1 [!;oes 

ahead to carryout tflC rest of Lie instructions cOiltained lri.c:.ne 

of ",1-.,1" ""Y"!.f'lde-l '1':10'." ~:O~l'" t"-l':1e' 1·n.r1or-""ic·-; ~l,l'ori t'o ~ "~ l' ~ "r'" 't-h - rn a ""\ - --e r ~ UJ.~ ,Ll.J ''Y ~ .lH. ..H A ,,' • :;~, l.,.:' .• ::d (.'y "lC Hl 'Ud.g J. 111 

making his decision. 

3.5 

The cor';.lput.3r generates 

replaCelTlent analysis :,,:.ocic1 sho\vln~; f'-l~ ic:p:acernent analysis periods 

under consideration, the number 

and the number repla:::ed, the tctal CC,St of the i'(e.;-l:; rcplz.<.ccd during 

the period and the average cost of -:'c~iacci.-.ncnt pcnOG. This is 



d · 1 1 ' 1 '.' d IsplayeG. on til.e COr.l.pGlCr screcn c~nQ pnnce 

or for o"ilward delivery to th~ person to :.nake U-i,2 decision based cn. 

the res'0.1ts., thc decision taken is cmnrnunicatcd to the va-::-ious 

deparLLlents affected for neccssary acLo~1. 

Apart from the norrnal fi;s that contain source documents wiLl} 

the data used in solving thc 'model <i.11 

document relevant to the Inakinp of ~he decision need 
~) 

to 

documented and illed for future refcrclicc. This files need to ce 

protected 3.TId IT.laintained \,;hile ir-l sue, Other dOCUlll.ents 

added in future, and policy be set Gn when , 't or wny h Tfll[;L1t 
, 
oe 

destroyed illld responsibility assigned 

files above, co:;:nputer flies alT kept for the data, program and reports. 

Appropriate nam,es need to be given to thc file:::; fut easy access. A 

directory could be created to contain all files Llat have to do wiLli 

replacerilent analysis and may be sub-created for each data, prcgrlliil 

and report DIes. Bac1.,;:-up copies should be made of these file::;. The 

operating systelTI & ,jt any rnanipulation u1at will be do the file:s 8,S 

well as access cor.. -01 and 'Jlotection Adeci'uate '~;rctcction 
L • 

given to the storage H1edium containing~hesc fiiGs. 



These ltlclude 

accu:-acy, 

model, to aVGlCi lOSS o~ data cr 

entered, a::1C COIT(:Ct iV 

r-,; 
1 fiC 

a. 

1. The organlz2ctlOn l'"}clS 

\:llsure thai: _ '" ,-J 

1 l,,~ (.-' ',--, 

IV. reT cost 

V. stress 

r-p.{'1'u' ';-,-". '-i 
'--''''---1 .. .1. \......\.. .... 

, , 
Inc 

i:--:volved. 

b. 

1S we' 

sc~ i\/C 

.'-:-. c''< ~ 
L i. : <-1. L i.~-

to 

4 r- ,1 

'L" ~->:~ c':S':::C:l .. S 01 Llle 

·_0 20)',';,:-; 

aCCUi-aC)T 

, 
JI.. .. '-

l" r JJ. 
--...; .' ....... 
uc:...~_C.4.. 

d. Back up copies of a11 computer files and pL', 1D fi:e proof 



bu-.-glary proof. 

g. 

The location Oi m.cu1ageE'1~:lt SCICGCe within an organisation 

structure, the SIze of tl1C managcr:-:cnt science sLaff th(~ Sxisterlcc of a 

results. and rricdiLdl1 sIze finns 

Ina..'1.agement scier.ce ;}epartments or s"Caffs concerned exclusively y,;ith 

problerD so'v~"- .~- r -n .:r 
--L ..LJ.",;"b c..l.1.U T11cse stuffs 

large but their success IS Dnm.Cl:-il\' clC!ki:.1C1cllt on 
... ~ i 

" . 
q l~ ~,).~} L~i. 

The manageruer:.t sc:ence staff can ex:st several localions 

within organ:za-bor: struccurc. It can De corita.ineo 

managemeGt level, tl-.c corporakicvcl 0:- -:':hc o~crr.i.tional level. S~,-;,--:c: 

- , 
lC'/Cl 

reports is O&'S128..L dctennined "' - - I"_l. 
!..-110 

organizatiorl. However there seen1S to -C":: :10 organis2;.tional loc3.t1c.c :;:~o::: 

a maGagernent scier:ce staff. 

The abeve should not inclic<ltc ~"hat rnmio.gcn"ient SClcnce Goes 

not exist L-.:. there is no 

deparbl:: li"l many 1nstances a 
, 

lll.ell-10cr0 ()-,-



manage;:nent staff will be wen versed In rnanagernent cilld 

apply manager.nent science techni(~ucs:0 tLlC:ir problen"1s. 

M . ,. ., 1 1 ' 
1 lOst at tlffies trns aspect IS always over COKCG. cost in timc 

and resources should not be ovc;·'.~Jokcd. TIle fi:-iancial cost,c;c!.n 

power requirernents, Steilf skill m-:.cl C0~-,1)uter cost required to 

the moed are cost that should be considered. The casiest COS'c ~o 

These mT the breakdown of itCl":1S ;cnc: COSt implication in acclL~lE:'-Ct~ 

the system. 

I. 

a. Two units of computcr sets at N150,OOO per set cccN300,OOO.OO 

b. 

c. UPS=N25,OOO.OO 

d. Softwares 4 sets of CPT at 7''; 1 OO,OOJc i\!i·OO,OOO.OO 

I Word perfect =NIO,OOO 2 scts of C?T ,It I\ J,GGO =N200,OOO.C8 

11. Dbase iv at III Plus =NIO,OOO.OO 

111. Ins·:.:allation cost N15,OOO.OO 

... ~..,. :<,,: ~ .-. '-~ ",'" /"\ ~ ,.,-.., 
l\l:j"':;'0 ') ~.:.~ J0" t.;;~J' 
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2. OPER:~ .. TIl'rG· COS/I' 

1. Two Computer operc>..tors at N60,mOOO Dlonth:y<'\120,OOO.OO 

11. Trainir:.g for four \veeks at N5,OOG.OC per wec~<: =N20,OOO.OO 

111. Statio:'-ieries, Diskette, I<ibbons =1\'30,000.00 

below:-

1. Data and infor"rna'cion are gOIng to be cc~sily accessed and \\'cE 

coordinated 

11. Prompt dictation of derivation [:-01i'. set objectives 

111. Effectiveness in policy formation 2Ylci infoIl.Ylation ::irc (caully 

available 

IV. It saves stationat""ics 

v. It Saves time for planning and CVClld3."tir:g pCrfOf!>lancc 

VI. Recorcs stoTed in the computer a,T well kept 

vii. It can be used to cictatc 8.TeaS of wasting spcnd;r:..g 

VIII. Tnc~e~' ~ l' ~ nro-h1·1-
...I.. 1 0......: ........ 11}J..t.. .1 L 

LX. lVIaflpower strength can be asccr~c.:.ir:cd easi:y 

x. Cost s[~ved. 
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* YUNANA HADIZA Gl-\R8A 
* PGD/SSCE!2001/2002/1090 

SET TALK OF~ 
SET SAFETY OFF 
SET SCORE OFF 
SET CONFiRM 00J 
SET ESCAPE ON 
SET MESSAGE TO '''' 
SET DEVICE TO SCREEN 
SET STATUS OFF 
CLEA ALL 
SET COLOR TO GR+, G, G 
CLEAR 
DECLAR E A L TER[ 1 OJ, i'~ F,,,,,: L['i 0], :vl,~ \jE~'~ Cl J :v~ F t',,: L[ i OJ 
D ~01 AR- ". "'~Flll1[1A '0] 01 :~~-' " rr'" "A' t:: V L t:. lJ U IV: \ U, I V ,'-' U ,'. 1 I i~, ILL l i U, i U J 

DO M;',INBUD 
STOPPER =" 
DO WHilE STOPPER = ' , 

DO DEFIN 
DO MAIN 
CLEAR 
ENDDO 
RETURN 

PROCEDURE DEFi~~ 
!F lSCOlOR() 

SET COLOR OF BOX TO GR+/5G 
SET COLOR OF r~ORMAL TO W+/8 
SET COLOR OF HIGHLIGHT TO GR+/bG 
SET COLOR OF MESSAGES TO \N+,'~~ 
SET COLOR OF TITLES TO 'Ni8 
SET COlOf';; OF FiELDS TO ~\:/3C; 
S:::T COLOR OF li\jFORrv':ATIOi\j TO >:3,,'1\' 

ENDiF 

SET BORDER TO DOUBLE 

* SET BORDER TO DOuBLE 
DEFINE POPUP MAINMENU FROM 1,25 
DEFINE BAR 1 OF MAINMENU PROrv.PT " ij~ ,i-, i N ME:\; U ' S>(IP 
DEFINE BAR 2 OF MAiNMENU PROMPT "===================" S~(IP 
DEFINE BAR 3 OF MA\,\JMENU PROMPT ";',J[;: ,RECORO(s)", 

MESS/\GE "Addition of record(s) to tr,E; dd~3:Jdse file" 
DEFINE BAR 4 OF rv1AINMENU PROrv1PT "DEL:::TE RECORD(s)": 

MESSAGE "This option a:!ows deletion of record' 
DEFiNE BAR 5 OF M,6,INMENU PRO:,1PT "MOC:FY RECORC(s)"; 

MESSAGE "This option a!lovls nloaificatio of ~cccrd(s)" 
Cr::FINE BAR 6 OF r.1;',INMEtW PRG:\,'iP-j "\/iE',', ::\ECOR0is: 



iViESSAGE'Tr,;s option allows YOLI to Vle'IV r~co~ds" 
DeFli~E BAR 7 Or::: ivts:~~MEN0 PROHPT "COMPUTATIONS" 

MeSS;',GE "This option a:lows Com~L;tatiolls & Generation of ~eports" 
DEFINE 5\R 2 OF MAIM.1ENU PROMPT "E X ! T" 

rv1ESS.~~:::: "You war,t :0 Shutdown" 
ON SE~ECTION POPUP M,'::',ii'.JMENU 80 ~'1AIN_P;\R,; 

'-----------> Popup for Repo~t 
DEr:::INE POPUP REPOM FROM 6,45 
DEFI:\lE BAR 1 OF REPOivl PROMPT" REP 0 R T MEN U" SKIP 
DEFiNE BAR 2 OF REPOM PROfvlPT "======================" SKIP 
DEFINE BAR 3 OF REPO~v1 PROrv1PT "C;LCUL,,':, T!Oi'~ OF AVE,RAGE LIFt: SP,LJ'.J " 

MESS;',GE "Generate leport of ,,':,verage life S~an " 
8Er:::i~~E BAR 4 OF REPOM PROMPT "Ct\~~C~~,~\TiO(\J OF NU:.r,8ER OF FA!~URES" 

MESSAGe "Ger,erate report of (\JLirn~er of Failures" 
CEr:::iNE BAR 5 OF REPOi'!1 PROMPT "CALCUL;'>,TION OF ,c:.,V:::::;;AGE i\jl0NTrl~ Y , ,T" 

MeSS,sGE "Generate report of i\ve~age MOiithly Cost" 
ON SELECTIOi\j POPUP REPOM DO RePO PARA 

*-----------> Popup for EXit 
DEFiNE POPUP EXIH!I f:::ROM 7.45 
DEFINE BAR 1 OF EXITM PROMPT" E X I T MEN U" SKiP 
DEFiNE BAR 2 OF EXIHIl PROMPT "===================" SKIP 
DEFiNE BAR 3 OF EXITIII PROMPT "EXiT TO PROI'v1PT", 

MESSAGE "Return to ,:1E: Dbase Prompt" 
DEFINE BAR 4 OF EXIHJI PROMPT "EXIT TO COS "; 

MESSAGE "Shutdown and return to 80S" 
ON SELECTION POPl)P EXITivi 00 EXiT PA 

P,ROCEDURr: MAiN8UD 
* -----------------> This sect:o:l design tilE: screen 
DEFINE Wi~JDOW IVI,;i,r\jSC FROM '1,1 TO 22,78 NONE COLOR I/V+/8 
DcFIf\:~ W:NDOW WORK_iN FRO~v~ 7,5 TO 21 75 DOUBLE CJL..OR \/'J+/B 
ACTIVATE W1NDOvV ivi,L,:0;SC 
@1 ,20 to 3,60 double 
@2,21 say lOR E P LAC E N1 E N T S T R /~\ T E C; Y" COLOR '/1/' 
ACTIVATE WINDOW WORK IN 
RETURN 

PROCEDURE MAIN 
ACTIVATE POPUP MAINMENU 
RETURN 

PROCEDURE MAI~J PAR,.:., 
DO CASE 

C/\SE BARO = 3 
DO ADDREC 

CASE BARO = 4 
DO DELREC 



CASE BARO = 5 
DO iv10DREC 

CASE BARO = 6 
DO VIE'vVREC 

0r-S'- C;"R 1)-7 v/-'. C uK \ -

ACTIV;'\ TE POPUP RcPO:v'1 
DEACTIVATE POPUP 

c'~SE BARO = 8 
ACTIVATE POPUP EXITM 
DEACTIVA iE POPUP 

ENDCASE 
RETURN 

PROCEDURE REPO PARA 
DO CASE 

C,L..SE BARO = 3 
DO REPONE 

C;,SE BARO = 4 
DO REPTVVO 

C;,SE: B;,R(j = 5 
DO REPTF;E 

Rr=iURN 

,:::lROCEDURE EXIT PAR;', 
JO C,t\SE 

e,,,,SE BAR() = 3 
STOPPER = 'Q' 
CAr~CEL 

C,t\SE BAR() = 4 
QUIT 

ENDCASE 
F<ETURN 

Procedure ADDREC 
store 'Y' to ans 
set stat off 
use reps,r 
do v;hile ems ='Y' 
Clear 
s:ore space(6) to mitem_code 
@1,10 Say "Enter Item Code'" get mitem_coce Pict "999999" 
read 
iocate ali for item code = mitem code - -
if found() 

@8,20 say 'Record a:ready exist' 
else 
store 0 to mper1, mper2, mper3, mper4, mperS 
store 0 to ind_cost, grp_cost, mtot_r~L:m 
store space (25) to mitem_name 



:::;0 GETDA T /<, 
K:=;\D 
cfear 
append blank 
replace item_code With m:ktTi_code 
replace item_name w;~h "",,item_name 
replace per_ 1 with mper1 
replace per_2 with mper2 
replace per_3 With mper3 
replace per_ 4 with mper4 
replace per_5 with r;lper5 
repiace tot_num with rT',tOUl U Ii, 

replace grp_cost w:th illgrp_cost 
replace ind_cost with milld_cost 

endif 
@10,10to '12,50 
store 'N' to ailS 
@il,12 say 'Are thei-e I·i~oro reco,os? 'Y.N)' gc~ al~s Dict " 

read 
enddo 
CLEAR 

valid ailS S 'Y~J' error 'Invalid eliu-y III' 

close databases 
return 

Procedure DELREC 
store 'Y' to ans 
use repstr 
do while ans= 'Y' 

clea 
@2,15t04,55 
@3,20 say 'Deletion of record' 

store space(6) to mitem_code 
@1, 1 0 Say "Enter Item Code" got i<lltem_ code PICt "999999" 
read 

locate all for item_code = miteni_co::e 
if found\) 

@10,10 to 12,50 
store 'N' to reply 

@11,12 say 'Are you sure? (YiN)' gel :-epiy pIC: 'I', 

valid reply S 'YN' error 'invalid entrylll' 
read 
If reply = 'Y' 

dele 
pack 

endif 
else 

@8,20 say 'Record does not ex:s:' 
end if 
@10,10 clea to 12,50 



@10,10 to 12,5G 
store 't\j' to ans 
::§rl "I, '12 S2.y 'De!ete rT:c~e :-ecol-ds l \Yi~')'J2t ans 
:-ead 

enddo 
CLEAR 
close data 
return 

Procedure i\jIGDREC 
use repstr 
store 'Y' to ans 
co while ans = 'Y' 

ciea 
store space(6) to I-nitem_code 

'I' 

@1, 1 0 Say "Enter Iterr: Cooe " get :Illteiil_ c,Jee Pie, "999999" 
read 

locate aii for item code = Illitem coc.;e - -

if fOLlI~d() 
store per_': to mper-i 

store per_2 to :-npe-2 
store per_3 to mper3 
store per_ 4 to mper4 
store per_5 to mperS 
store tot nUn! to mtct num - -
stme Item nai~le to ,nitem r~,aiii2 - -
store grp_cost ,0 iT,;;:-p_cost 
store Ino cost to ri,;, ,d cost - -

DO GETDATA 
READ 
clear 
replace item_code witr mitem_coae 
replace item_name Witii nlltem_n2.me 
replace per_ 1 with mpeil 
replace pe,_2 w;th rr,per2 
replace per_3 with mper3 
iepiace pe,_ 4 With mpu4 
replace per_5 w;th mpei5 
replace tot_num 'Nith r-,itot_nun-, 
replace grp_cost with :ilgrp_cost 
replace ind_cost witil miilo_cost 

else 
@8,20 say 'RecGrd d02S not eXist' 
"f enol; 

@10,10 to 12,50 
store 'N' to ans 
@11,12 say 'Modify [T,ore record? (Yd~)' ,;;0: c;:~s pice 'I' 

valid ans S 'Y/f'J' error 'Irwal:d e:ltry'll' 
read 

enddo 



CLEr.R 
close da~abases 
retu , 

Procecure VIE\fljREC 
use i-epstr 
stort:: 'Y' to ans 
do '1,[1118 ans = 'Y' 

c!eiJ 
storE: space(6) to milem_code 
@1,10 Say "Enter Item Code "ge~ mi:e:il_cGGc: PIC~ "999999" 
read 

loc3te all for item_code = mitem_code 
if found() 

s,ore per_1 to mper1 
SLore pe,_2 to mper2 
S',or8 pe~_3 to mper3 
S,OI"(; per_ ..:+ to m;:;er4 
score per_5 to mperS 
store tot nUill to mtc: num 
SIore item name to mitem name - -
stol-e grp_cost to mgrp_cost 
store ind cost to mind cost - -

DO GETDAT,iI, 
W;:',IT 
clea-

else 
@3,20 say 'Record does not eXist' 

endif 
@iO,10 to 12,50 
store 'f\,;' to c:ns 
@'1 -:, i 2 say 'View more recordls)'/ (Y'~)' ge; c;-,s PiC, 'I' 

v..;lid ans S 'YIN' e~ror 'Irlvaiid entr,/Ii' 
reaJ 

enddo 
CLE,i\R 
close databases 
return 

Procedure REPONE 
define window user from -1,1 to 22.78 none cc,o: 'N+ 8 
activate windovl user 
set stat off 
set alternate to 'one. out' 
set device to screen 

use repstr 
sto,e 'Y' LO ans 

do while ans = 'Y' 
clea 
store space(6) to mitem_ code 
@1,10 Say "Enter item Code" get mitoill_code PiC! "999999" 



read 
locate for (,ern code = r;-ii:em_code 
if found() 

set alterl~a:e on 
set space Oli 
DO HEADiNG 
? 

? 'CALCULATION OF ;',VERAGr: LIFE SPf\:-' OF '+Itenl name 
? 

? 'MONTHS i % OF FAILURE I OF F!-\ILuRE ;',1 i EXPECTC:::J' 
? ' I CUlv1MULATiVE I END Or: Et\CH 1,,:C):\'H: V;:',~UE' 

i = 1 

mtot = 0 
do w:~ile I <= 5 

nlrllm 1 = 'PER_'+sti\:,!) 
CUnlrll = CUrI~,rII, + &mil,:111 
mtot = m:ot -r (i*(&IT,,1~m'lrloo)) 

',s~:~cumm,3),' 

?? str(&rT!nlni1
1
3), :;<') 

i = i + 1 
enddo 
? space(34).'TOTAL = ',str(mtot,6.2) 
? 'That IS an Avera<;e after ',str(mtotS2) , iTlo:~;r:s ail '.strltot_ncimS) 
? rtl-im(item_name). ' fail' 
? 

? 'Therefore for 1 nlJilth ',str(cei!ing(toU~L;:r:~~:o:)5) 
?? ' ',rtrim(ltem_r,a:-~:e).' fa:I' 
? 'i.e. ',str(tot_nLlm, .'1',str(mtot,6,2) 
? 

set aj!er~at8 off 
wa:; 
elldii' 
@10,10 to 12,5G 
store 'N' to ails 
@11,12 say 'More record(s)? (YiN)' get ails piC: 'I', 

valid ails S 'YiN' error 'Invalid entry!! I' 
read 

enddo 
CLEAR 
clos8 databases 
deactivate window user 
return 

Proceaure REPTWO 
define window cser fron~ i. i to 22.78 nOl,e ,~C;GI- '/'.'-+-, B 
activc"te WIIiCOW user 
set stat off 
set al,e:T,3te to 'two out' 
set d(;vice to screen 



Lise repstr 
stere 'Y' to ans 

do v/hiie ans = 'Y' 
c!ea 
s:e:e space(6) to n~itefil_code 
@ i, '1 0 Say "Enter Item Code" get iT1item_ code ::J,ct "999999" 
re:::.d 

iOI:;ate for item code = rr1item code 
- -

if rOLIndO 
set alternate on 
set space on 
JO HEADi0jG 
i = 1 
cumm = 0 
mtot = 0 
do whiie I <= 5 

mmm1 = 'PER_'+str(i, '1 j 

cumin = CLimni + &r"mm1 
mtot = mtot + ":-'Y'~li'l1/10Q)j 

i = i + 1 
enddo 

i = 1 
00 whi;e I <= 5 

nlrTln~1 = 'jDER_'+strC: j) 
fails = CE!LlNG((&mmm1/100) • tot_nu:T'J 
mfaii[l] = fails 
cumfail1 [i,i] = toUIL;m 
cumfaiI2[i,i] = fails 
if i > 1 

, - 1 J - , 

cumm = 0 
do while J < i 

k = i-J 
rnmm 1 = 'PER_'+str(k, 1) 
cLimfaiI1[i,k] = mf21lu] 
cumfaiI2[i,k] = (&mmm1/100)' mfa,i~: 
Cl..:mm = cumm + ((&mrr.m1/100) , nif:::~lil!]i 
j = J + 1 

enddo 
mfail[i] = mfaii[i] + cUlnm 

endif 
i = i + 1 

enddo 
i = 2 
nfail[1] = mfall[1] 
do while i <= 5 

nfail[ij = nfail[i-1] + mfail[i] 
i = i + 1 

enddo 
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? ICOII.,1 P :J-r,iJ, Tl 0 ~ ~= I=- i\ U :\,::3 =: R ':) r- I ·'~f.: :-,' . >-:;;~ I r~ a rn 8J. I -f~,:~ T F',:.., i"- I 

? 

? 'A!~e[-na:ive ; = I\s:~(,to~_nun-:. I.,"':J::-,:-ntc~ 6 2, 
? ' = ',s tl( cel lin 9 (tot_Ii ,-, I,',' r,~ :C:l) _ S) _ : ,-2 f,-, i,cHile 
? 

? 'Alternative 2 - 6 ' 
? 

I 
? 'MONTHS I 2 -T 

5 I 
?? ' 

'I' 'str(per_-j 
?? slr(pe:-_3

1
3)1'c/0 

?? s:r(per_4,3) '% 
? re~:;cate ('*1199) 

t __ ~ 

1- i 

CO wn::e ! <= 5 

0' 101 
'-'/ /0 

'str(per 5?;' _,' 

!Tli:in~'"1 = 'PcR_'+s:r,,~i 1:) 
C~Jt~llll = curnn--I + &;--;-ii-n~-il AI 

rntct = mtot + 
? I I str(;,2),' ;') 

J = 1 
do 'vvi;ile j <= i 

";? str(cumfa!l~ [IJ]5),' '_str\cL:~lf3:12[IJ:~:_' 

j = ~ + 1 
endcJ 
J = 1+1 
do while j <= 5 

?? ' 

CllCldJ 

?? str(mfail[lj,4),' : ' str'(llf3:l[i] 
i = i + 1 

enddo 
? 

se 7 aite::I",ate off 
V/~;; ~ 

erl(llf 
~~iO)10 ~o 12,50 
stcre INI :0 ans 
@1'1,12 S2Y 'More rscord(s)? (Y/f\;)' get 2:-S ;-:;'--::~ ',' 

valid ans S 'Y/f\J' eriC,t 'Invdilc entry' II' 
rel'~ -: ....... c,u 

enddo 
CLEAr~ 

close ciat2bases 
deactivate WinGGl/o; lise, 
retum 



2:ter[1] = '1 - Replacemetlt on fall~ire en,/ 
a:~e,[2] = '2 - Replacement on failure at tr~e elic of IT,onth l' 
a:ter[3] = '3 - ,~eplacement on failure at the erld cf ;::o:l\n 2' 
2:,er[4] = '4 - Rep!acement on failu:e a~ tne i-~!~d of ::IO:I:h 3' 
arter[5] = '5 - Replacement on failure at tilt::: el,d of mOi~th 4' 
~'·erro·~l-- 'b~ po"r~r"n,c ·,1 on fa:l, 'r- -I ';-e _.,r: ,," '-"C~H; C::' 
C::"'L. 'L - - ''\v~'CL ....... t.::lli'-::'ll I I llu t:: all!: t:11l.. VI ill IllIl:J 

c2firle windo\v user fron~ i.1 to 22,78 :IOI,e COlOII\'+ 8 
activCite window user 
se: stat off 
se:_,iternate to 'TREou,' 
se~,evice to screen 

u., ,e repstr 
sL~e 'Y' to ans 

do ;:Ii:e ans = ''(' 
cr ,2 

s,v:e space(6) to miteni_code 
.,10 Say "Enter Item Code" g8: r:--litem_ co:e ?rct "999S99" 

r c;~, 2 

,c.::ale for it8m_code :: rll:tem_cJ<:e 
.: .ourld() 

.:;2t alternate on 
~2t space on 
JO HEADING 

_ A ,- , 
C~j[I;f-;l = 0 
:Tltot = 0 
cunifail = 0 
;:;0 while i <= 5 

mmm1 = 'PER_'+str(:, 1) 
cumm = cumm + c,mmm1 
mtJt = mtot + (r*(&mmml/1GO'!) 
fai:s = CElLiNG((&::lmm1/10Gi • tOU'Wiil 

mfat![i] = ralls 
if i > 1 

j = 1 
cumm = 0 
do while j < i 

k = i-j 
mmm1 = 'PER_'+str(k,l) 

; = j + 1 
[;nddo 
r·-;:-:I[:' - n':a:'r,1 -t- c'uml'n I j I ell! I j - I I I! II L I~ , 

encllf 
i = i + 1 

:.;ndc!o 
- " i - L 

'-lfaii~l] :: mfail[lj 
jo while i <= 5 

r:f a:i[i] =: nfa i 1] -t- n~fai I[IJ 
i = i + 1 



01"1doo 
nfail! = ceiiing(tot_nU:TI/;litot) 
mave[1] = nfaiI1*ind_cos~ 
? 

? 'CALCULATIOf\J OF AVt::R,.;GE rVIONTHLY COST OF t::,.'.,CH ' 
? 'AL Tt::R!,\ATIVE REPLL,CEi!iENT CYCl_E CF '+item_1I2Ine 
? 

? 'Aiter- i After No : ~~o of I indiVOliJI i GroutJ 
? 'naLve I of rno:-,,::~s 'failures Cost Cost 

? I ~: ,I failure oniy; l,str(nf3;~i 5:,,' 
?? str(nfaiI1*ll1o_cost,1Cj 2)' . 
??' :',sti(r-,TaI11*lno_cost,iG.2) 
?? I !',S~i(';ifaii1*ind_cosl iO,2i 

i = 1 
do whi:e i <= 5 

?' ',st,(I+l ,2),' i ',str(i,2),' : '.str(nfali[:],S), i' 
?? str(nfaii[il"lnd_ccstl0,2),' i', sti(grp_cos:i02;> 
?? ' i',str((nfail[!]*ind_cost)+grp_cost, 10,2) 
?? ' ,', s:r( ((nfall[lj" illd_ cost)+g rp _ cost);'i i 02) 
mave[:+I] = ((nfaii[itind_cost)+grp_cost).'; 
i = I + 1 

erlddo 
i = 2 
10VII = 1 
IOWV2i = [-,lave[1] 
do while i <= 6 

if ma'Je[:] < lowval 
io':vvai = mave[i] 
low = I 

enc:f 
i = i -j- 1 

enddo 
? 

? 'Based Oil the aver2ge cost of eacn aitern2tl'le ' 
? alter[lowJ 
? 'has tne iowest aV2:-age cost. ' 

Total ''!\verage' 
Cos: : Cost ' 

? 'Therefore, Altemative',str(low,2),' is o~tin:um repI3Cer;~en! cycle' 
? 
? 'AL TERN;\TiVES ' 
? '-------______ ' 

i = 1 
do whiie i <= 6 

? a!ter[i] 
i = i .,.. '1 

enooo 
? 

set alternate off 
wait 
endi:' 
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CL:=AR 
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@ '1--j ,5 S/::',Y "l:ldivida~i Cost ." get niind_cosl t):c~ 1'909399 ~:JIF 
10' ~, '1 ,4~1 Sl~ '{ I'Grou;J Cost :11 gel rn'Ji~_cJst ;J:2~ "SSS:S99.9Ct 
RE-:-JR,\~ 

? sj·,2cei~; 0 II,,, R t= ? L ~\ C E ~VI E i\ T S T F( ,L, .,- c G Y S Y S, -1- E [vi 
? S;J a C.8 ~ I 0 II"," -;., * -... '" l'f'" A * * * .. '" /.-.". .... .,., " '/( r l'f ~ * ... '" ... '" .. '" .,. .. * ~ ~ ..... ~ .... 0- .., ...... '* * ;, '" .. '" ...... '" ... .,. .. ' 1 

? 

? 



,'"I 



••••• ···.+*+ ••• k*+·*+*+*******.**.**+**.~.*~~***********~k. 

F P :I., F, C E: t-'l t: N T (, r1 
cJ 1 E<. ?_ T r; c y ~' y ~~ rI: E t·1 * 

v * J.- -;J.. -,:- "." -f -+. ~ + -j. ;,0. -. -j.-.- * ;1-- + .... ·k -,I.,' -1<: -,I. *~.. A ..j. ~ -+ f .. ... ;L -f- ~ .• *" ;. + J.' '. ... ? f .. .~, J.. J +- +: ,i.; ;.- .)... -f.. "* -,0- j.. -j. 

CO:·lt-JUTAri' =ON F' i'i'Y;;\ L: FZ (i F' FAN l)EL'l':: THI\'T }'i~IL 

Allcrna~ivc 2<JU / 3.5-; 

~) 7 F.;-':.L'.J B EJJT' S 

;;~1 t ('rnc·} t _~ \/t' 

r·1:j :';-=-':-::~ ! 1 
c 

" " 27. _ c:' c> 

,', ,~\ 

,() '), 

'U " ' 
" : 



'i: 
r~' 

( , i 

" 

" 

~ ~ 

, (-', 
C' 

"".' r 

• ) , ~ 
~ · ;' 

~ 
~( ~ 

~ ~ · 
~ ~ · . 

01 
~ l ) 

~ ,~ 

~ ~ • 
.~ · , , · .J 

~ 

co, 

~ 

- ,~ -
C ) ~ ~ 0 .' 0 

~ -~, · ~ r 
~ r i TI 0 0 0 ~ 

~I ., ~~ ~ ~ ~ ,IJ 
~ 0 0 S' ~~I 

~) () , ) ,1., 'n -, 
~ ,~ ." ~ 0 ~ rl ." 0 G ~ • h rl ,-, ~1 . 

~ ~ ~ H C J . 
~ ~ . . :L. -- , 

u ,- ~ 
£ - 0 ~ 

.' '. '.-, H ." ..' ~ 

~ - ~ ~ 
(-,; ~ u W ,J -~ ~ ,_oj 

~ 0 ~ ~ u ,~ 

~ 
~ ~ 'U ~ f ~ « 0 U 2 - ~ ;,., H ~ ~ ~ ~ < ~ 

~ ,. , 
~ 

~ ~ ~ ~ 
'" ~ ~ ~ J ~ - ' ; . ~' ~~ ,~ 

~ • ~ ~ 
~ ~ 

- 0 G 
« ~ . ~ < 

. , 0 . 
~ 

~ ". J 

~ ~ 
~ .. W < 

~ ~ > ,-~ 

,~ .1 
0 

~ H 
~ ~ ~ -._- -- ~ , ~. 
~ ~ . .... ~ 

~ 
~ 

~ ~ ~ ~ ~\ 0) ,n , ~l ,. , . .-U w ~ .~ . , 
~ u w ~ 

~ -U < ~ < r 
, (,,] ~ ~ 



"'!r,~~~~..-: {"" 
L'..I."'-'.', ..... :. •• .J 

/ 

:'.'. 

: .. , 



~ 
, 

,. 
, 

c 

~ + 

c ~ 

~ 
, Y' 

,~ ~ 
~ " 
~ 

" 
< 

" 
" 

0 ~ 

~ 
0 + ~ 

+ ':..n 

b 
~ 
~ 

n 
~ ~ M 

.L .... _J 

~ 0 M 
~ t~ 

~ ~ 
~ 

0 U ~ H + * k ~ 
~ ~ ~ 0 0 

0 o~ 
H + ~ 0 ~ 

+ H 
~ , w 

+ ~ W • "J ,0 
~ Z 

~ ~ -~ 

* ~ k 
+ ~ 0 rl 
~ + " Z ~ 'J 

U " ~ ·rl 
~ ~ , 
~ ~ 

~--~ 

~ ;...; 
~ ~ J y 

J~ ."-. , , , 
V ~ ~ 

0, 

~ 



~, 1-' 

c. 

~ ~ 

u ~ 

~ ~ " 
~ . 
k 

>~ 

,~ 

i • ~ 

~ , 
r 

C 
,--\ 

~ , \ r: .• , 
~ ~ 

c'. 

.~. 

u 1 ( C 
~U C-1 . ) CO) (~ ( : u 

, :. 

~ 
\~l 

) 

" J ~ 

J -, '- -, -
~ ~ ~ 

J , 
-

U . , 
~ 

- >. - U ,) 

~ 

" ~ 
~ 

h ~ 

~ 

[ ~ 
., ~ 

~ 

~ 

~ 
~ ~ , 

+ 
~ 

+ ~ 

~ - r I ~ 

~ ~ , 
;,j L r c ) 

-> ~ 
~ , 

0 

~ 
~ -) c D 

~ 
~ ~ -0 ~ - r ~ 

~ 
~ '1 < • ri 

; 
~ , C " , " - > ~ 

~ rl J 

~ 
~ ~ ~ '- - - , 

~ ~ 
~ ~ , ) 

• : ~ ~ 
C'1 , , U 0 , -~ - .-

'~, ~ 

U ~ ,~, 


