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Abstraoct

It is generslly accepted that if a company’'s stoek

control and shop £loor control systems ave inadequate or
they operate inefficiently, then beth produstivity &nd
piafit potential ﬁithin the company will inevitably ba
1sw, Buch a company wae investigated and £he results
presented in this report zhowed that the company’'s profile
gives ocause for monoern. A study of the company's
aperating procedures showed that it wss operated in a
static, paper driven environment whish resulted in beth an
inadequate stock control system and a chaotie shop fioor

control system.

‘This project report locks st the fessibility of

introdueing = menu driven date base to'operate an order

" point inventory system withi, an indspendent demand

B AN

shvironment, ag well as monitoring shop floop activity.
The intrcductidn of the dsta base weuld result in a
dynemic, realtime shop floor contrel symtem. By using the
data base the stock iwvels conld by reduced by as muoh as
77 pervent from present levels and the store ocould be run
on modern stock control methods without the stors managers
having any knowledge of stock oontrol, As & result of
introdueing the stock control system it was antipipated
that the time to trsin staff would zlso ke reduced
substantially, the company could rnow agcount for svery

expengs incurred and the copportunities for pilfersge would

-ili-




be greatly reduced.

The computer packsge was written in such & nanner that
eofiputeyr recommendations could be overwritten by syztem

. ugers, thus the human element was retained and stores
personnel would not be given the feeling of heing _ "f
redundant. The introduction of this data base would allow
the company to respond to ohallangas an prohleme in &

dynamic and accurate way.
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1 Introduction

This project report deals with a company. whose future
Seémsd bleak and had been zunning at a loss for two years,
This company is a very small subsidiary ¢ompany of a large
parent company, referred to in this report as Rall, Botn
the names of the parent and subgidiary oompﬁnv are

. fiotitioﬁs, since the company did not want to be mentionsd
by its proper name, for reasons wﬁich will become clear

when reading the report.

The company, Loeo, is responsible for the mainténanoe of
all Reil vehleles on the Witwatersrand, These ﬁehiules
range from trucks #nd four wheel drive vehicles to
motorbikes, Loco is able t6 maintain any vehiole which is
-part of the Rail crganisation,'but cannot service any

vahicle which im not owned by this organisation.

Lovo is 1ocﬁted on the outskirts of Johennssburg, on u |
property of gpproximately ten asres. The company buildings
Bre two large hangers and aﬁ office block, the remaiider
éf the property provides parking bays far.vahiolas. Looo
émélovs apprcximat@lv 200 people of which only 80 are

olaggified as permanent 5tﬁff.

Tha temporary staff turnover is in the reglon of 200%¥ per
annum, && a result the majority of the temporary staff ere
unekilled snd zre azsigned 4o &dministrative wurk and

gtaff the store. Séventy of the permanent phaff memhexrs



are artisans and the rYemsining ten occupy managerial
positions., With such & largs staff and premises, it is
possible for Loco to carry owt major repairs on vehioles.
The word vehicle in the zest of this project report shall
be deemed to mesn any mods of mechanised road transport,

vanging from & 20 ton truck to & 500cc motorbike.

Major repairs involve rebullding a vehicle from the
ehassis upwards, which incorporates meehanical,.
“electrical, panelbeating snd spravpainting work, beoause
Loco has the Pacilities to cater For all repairs, it means
that sny vehiele which cmnnot be repaired on Loco premises

by Loco staff, will be scrapped.

- Loeo oparataé in & mai’ntanannel environment, it is

- therefore necess.y that the workshop stock suffioient
sbares for all the different types of vehioles it may have
to maintain,

The words: spé:ess stock and inventery carry the sane

meaning wharaver used in this project report,



2 Corpany backgfound, policy and procedures
2.1 Company background and policy

Kail is s large organisation and through its subsidiary

oompenies is involved in éverv facat of the eoénomv- All
vehicles belonging to Rail subsidiary companies must be

maintained at Rail workshops; and in the case of the -

Witwstersrand, the conpany Loco rung the workshop.
'2.1,1 Catergories of repair

The gim of the workshop ig to repair in as éhart a period
a8 possible sny out of commigsion vehicies. The fwo
eategories of repair whioh take place at the workéhop are,
pro-acti@e repalr and remedis) repair. Pro-aotive repair
tasks are preplanned and represent schedulsd repair tasks.
based on hours worked o kilometers traveled. Remedial
repairs are unscheduled repairs which are totally reactive

snd ocean nut be prasplanned.

~The repaiﬁ tasks can be split into one of the two above
mentioned categories, but, the sotual work done on &
vehioid is Purther olassified, depending on the make of
vehicls, All work which is oarried out on a four sheel
dri§a vehicle, im olsssified as being a “B" job, and =11
" work done on two whael drive vehicies, is olasgilied asm

being = "D" Job.



- 2,1.2 Industrial repair

The repair of assembliss and sub-assemblies iz earried out
by specialised firms, which are not Rail subsidiary
companies, Rail does not have a subsidiary company to do
these repairs becawse these repairs do not ocour
frequently enough to warrant this., The definition
accordiig to Rsil policey fb: an assembly and sub?as;emblv
‘are given below.

.a) Assembly: a combination of parts which uswpally is
provided in assembled form, for example, the gear-box
of & vehicle,

b) Sub-asmembly: an sssembly which forms & smaller part of
a plese of equipment or s larger assembly, for

example, the flywheel ﬁhich foras part of the cluteh.
.. 2.2 Comparny proeeduies

2.2,1 Company stores procedures

| 2.2.1.1'Stdrés.ﬁolicv

The aim of the company’s store prdcedures are the
following:
a’ To have spare parts and socessories availshle in the

workshop when required.

- b)Y To provide a simple sccounting systenm whioch requires

minimum manpower nd time, in order to keep it up
to date,

ey To bring about the speedy return of serviceahle o
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well as repairable stock.
2.2.1.2 Stores elassification

All spares fall into one of two oamtegories, which are:

a) "A" cless items: these are referred to as accountable
items or capital items, because they can bs repaired or
reused,

by "B" ¢lasz items: these are items which aré conzidered

to bs expendable items or oonsumables,
2.2.1.3 Requirements for stook classifiostion

a) Az soon ag the rate of consumption of an “4" or "E"
class iten indiestes that 14 warrants having o stock
thereof, then minimum and maximum stoolk notohes must

be determined and stock can he carried in the stors,

b) A movement of £ix or more per yes® can be used oy a

measure to raclassify a4 non-stoek item to a stook

item,

2.2.1.4 Definition of stock notches

a) Stock notcher are deternined with due allowanﬁe of
delivery time, and actual turnover of the specific
part, |

b) Notehes must be based on the actual turnover of an
item over a perind of three months, |

2) The minimum notoh is half the maximum notch.
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2.2.1.5 Accounting procedures

a) Stores are classzified as accountable "A" class o
expendable "E" class items.

b) Main 1edéer accounts are kept for .tems classified as
ageéountable.

c) Bin cards are used to monitor stock gquantities snd
reprder points for both “A" and "E" glass
inventory. . '

d) Bin gards are kept in the same bin as the spares.

e) A bin card contains the following information:
-Item control number for spare part.
~Deseription/ofticisl name of item.-

—Current bin number.

FTha_quantiﬁy in steock.

~The odst prioce of the spare.

‘Minimum stock nateh,

~Maxinum stock.notch.

-End item for which the =pare is intended.

-Units of measurability,

2.2.1.8 Classification of stores

Items classified as being acecountable sre always

reftleated in the main ledger acqount, These items
inelude workeshop eguipment and tools as well as main and

sub-assemblies.



2.2.2 Repair procedurss

The sequence of operations that are carried oit in
repairing a vehicle are illustrated in figure 2.1 and

explained in the subseguent sections.
2.2.2.1 Call in.

A written request for work to be carried out on & wvehicle,
in the osse of pro-sctive repair, is sent to the Loco
planning offine from cne of Rail’s subsidizry companies.
As sbon as there is manpower and space available in the
workshop, then the company who sent in the request is
given two days notice to dsliver their vehicle to the
workshop. In the event of a vehicle breaking down on the
road or of not beiﬁg able to be driven to tﬁe workzhop,
then Loco sends out a recovery tean to bring these
vehicles back to the wérkshop. When the siﬁuation arises
that & vehicle has broken down on the road then the
procedures of having a written request ete., ﬁre not
foliowed, and the vehilcla is £hen repaired as'soon:as.

 possible.
2.2.2.2 In-inspection

.For every vehicle received at the werkshop a full
‘technical inspection is darried out. This inspection is
garried out acoording to the standards and techniques, as
laid down in the technical inspection report for B and D

vehicles, DD 1828 (=ee sppendix A). For every item in thse

g
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STORES INDENT FORM
SENT TO STORE

VEHICLE -CALLED IN

|

- IN-INSPECTION

|

INSPECTION REPORT

ROUTED TO FLANNING OFFICE

JOB CARD PREPARED

VEHICLE RELEASED

 YES

*y e z

7 Y

J WORK IN PROGRESS
REJECT JCI CARD
PREFARED - :
. QUT INSPECTION

NO _

¢ PASS YES

T~

Figure 2.1 Stepe involved with repairing a vehicle




technical ingpection report, for which there is a defeat,
the artisan doing the inspection mrst decide whether the

defert is serviceable or repairable, and the must specify

how the service or repair should take place. The artisan

then estimates the amount of time for the job, using a set

of mtandard times, and lists any spares or consumables
rsquifed to oomplete the work. This inspection can take

anything up to eight hours to complete,
2.2.2.3 Planning office

The completed inspection report is then routed to the
planning office, where a clerk has the Jjob of completing =

job card, DD 1813 (sse mppendix &), and filling out a

store indent form, DD 1873. All the work which is required

to be carried out is written on the left hand side cf the
job card as well as the times required for each tack. The
tasks are filled in on the job card, in four distinct
categories. These categories describe¢ he type of work
which has to be done. The categories are mechanical,
electriecal, sprgypaihting and panelbeating work. Sparas
which are réquested by the artisan ﬁho did the .
in-inspection, are ordered from the store by £illing in a
store inderit fera. The indent form must then be spproved
by the planning manager before being sent ta.tha stora for
processing. The éctual time taken Ffor an indent forn #o
get from the planning clerk to the store can take up %o

five days, from the time the procedurs is initiated.



2.2.2.4 Stores

Work esn not be started on a vehiocle until all the
requirsu spares are avalilable, As soon as the étores
indent Fform is reoeived, a8ll the =pares reqﬁifed fqr the
job are retrieved, and placed in & heoliding bin '
épecifiaallv far that Jab. Onée g wealk there i a meetihg
held between the stores and planning managers to review
the progress on the ordering and’ receiving of spares for
jobs which don’t have a 100% £ill wut. Jobs can be held up
fOr anything up to two mantha whilst waiting for =

completa £ill out on apar~s.
2.2.2.5 Work done

When work starts on a job, & complste record of the work
done is filled in on the job card next to the original
task as well as the actual time taken. If a specific task
wab uve:loaked during the initial inspeotion, for éxample,
a Yaulty fusl pump,'chan this task is added by the foremsn
- who also prepares a new stores indeat foym, When & section
of work is finished, for example, the meohanieal.work;
then the vehicle togethsr with its job card are sent to
the next section. The work is carried oub in a specific
order, hsgitining at the meohanicel department, then
panelbeating, followed by electiinel and spraypainting

worlk. .

i



2.2.2.6 Dut inspection

When the wehicle has passed through all the seotions it
then undergoes =z furthar incpection befare it is returned
to its original owhers. Ths purpose of thiy inspection is
to enpure that all the tasks which were listed at the
in~inspection have besn completed. If some tasks Have not
been finished pfoperly then the inspest.r draws up @
"vpject” job oard also on a DD 1878. The rejected vehicle
is then sent to the sections who had work which failed the
final inspection. Once the vehicle has passed the out o

- finsl inspeotion it 1% released. Throughout the entire o
repair all impnrtant dates and times are revorded in a
workshop journmal, DD 1838 (ses appendix A). The dob_oérd

for the job which has been relessed is then archived,

13-



3 Analysis of coumpany operation

In the lest two years ths company (Locn) has mﬁde no
profit, in spite of which it is still doing business, The
reason for thims is that Rail, have subsidised Looo over
tha bleak two year period. As a result of the past record
of Loeo, questions such as:

a) Is there enough repair work to justify continued
| operatioﬁ by Logo 7 '
b) Can the current rate of subsidy be continued ?
p} Does the strétegic necesglty outweligh Financial

considerations 7

 These guestions, and others, are typical of the questions
being posed by financinl menagement. However, it was the
prevailing view of the patrent organisation that Looo
pruvided an- esgential servioeg that gould not be disposed
with, Therefore Luco was to he kept in operation., It was
establiished that there was no need for the oompanyito seek
outsida_work as there was more than auffioient repalr wark
£or full operﬁtibn of Loso, The reasons for the cperating
loss were perceived to be asm a result of gross

mismansgement at Looo,

Within evsry cell, orgﬁnisaﬁion, gompany or community thet
is having diffioulties, there is always one oy two majoxr
problemns which must be solved firét, before thé Emaller
problums cen be olearly seen, snalysed and solved, In the

cage of Loco, it'waa found to be an inventory problen,

]2~



whioh had then permesated into the different aspects of
shop floor contzol, such z3 the monitoring of shop floor

acﬁivity, aguality problems and throuvghput.
3.1 Invéntory nanagement st Loco.

The number of different & and E class items in the store
excesds 40 000, amnd a total stock value whioh exceeds
fifteen million rand., With such a large amount of spares,
it is not possible to manage them on an outdated,

nomplieatsd and paper driven system.
3.1.1 Stores mtaff

The Btore staff consists of one store manager and his

assistant, both of whom are peymanent staff members, These

two permanent staff members are assisted by four temporary

staff membsrs. Thess six peopls are ragponsible for

running the entire mtoye, and carryirg out the.fnllowing

taﬁks;

a) Initiating ordera to purchase additional sparss}

b) Aocepting snd prooessing invoices For payment.

¢) Receiving, unpacking and chesking goods against the
order. )

d) Raaaiving new stock inﬁo the store and updating the
 respective stock records. .

e) lssuing stock to the shop floor; This involves the
determination of part location and unit comt in one of

the five stook catalogues.

~-13-




Due to the large volume of spares, and having the high
workload, it is humanly impossible, using & papsr driven
system to ﬁfovide the following information at a rapid
enough rate to plan and schedule the maintenance jobsg on a
dynamic basis: '

. % Current sivek

* Demand for stock over a peried of time

¥ Amounts of stock ordered

¥ Delivery date of stock ogrdered,

The above infofﬁation cah only be provided in an
environment that is not hectic and has well trained
personnel, At présent the four tempdrarf paople aie only
'used far_issuing of stoeck to hhé ghop floor, packing
deliveries onto shelves; and updating the bin cards when |
either of these asotions takes place. The other tasks
mentioned esriier, when discussing stores staff’s duties,
a5 well as the inform&tion_raduired to run & dvnamié
“planning schedule, are carried out by the tWo permaneat

gtaff members.

‘The treining for the temporary staff, is on the job
training, whish iw provided for them by .hair féllaﬁ
tomporary staff mewmbers. The new tempnrary'staff. firstly,
have & ssrious motivation problewn as they do net want to

work for Loeo in the first place, and this shows up in

...14‘.



" many sspects of their work. It takes most the temporary
members a Few weeks to learn how the store works, whers
the bins are, how to vuse the catalogues and update stock
cards eto, Insxpsrienced tempdrary staff have been known
tb take up to five hours, to find three stosk items=, The
temporary staff membars have besn found to get very
frustrated in this jaeb and tﬁis haé resulted in the
following cccurrences becoming sommen practicé:

a) Artisans waiting up to sn hour for a stors man to
retrieve & single stock item.

b) Artisans will be told the spare is not in stock, since
the work involved; locking through a catalngue,
locating the bin, £illing in the price on the store
indent and vpdating the bin card is too much work for
the store man.

z) Jbbs are costed incorrectly when it comes o the cost
of spares, since the store mah will often Jjust give a

_ fidtit;aus price rather than finding ths.oﬁrraat price,

| d) The temporary staff will often not be bothered with

going to the effort of filling in bin cards correctly
or telling the stors ﬁanager to reozder whén bins_aré
low, since they have ﬁd fealing of loyalty towards the
company. The store manager will not know on hié own to
reorder an item if it is low, since he does not have
the time to ahecl evér# individual item, and hs must
therefore rely on the temporary staff te fulfill this

duty., Stock outs, with no order yet having been plaved
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for new stock, are an svery day oceurrsance.

@) Masses of paperwork hinder the permsnent staff in being .

able to deternmine, dates of epares arrivals and being
able.to follow up spares queries. Gohsaquentlv.bihs

gpend lengthy periods standing empty,
3.1.2 Stock control

No definite system of stock rontrol is used by Loco,
although sn attempt im made to use a combination of the
periodic review and the Fixed order eBystems, Neither of
ﬁhesa systeme is used properly, The shortcomings in the
spplication of the fixed order system, i.e. the bin caids,

were disoussed in the previous =section. The pericdiu

review System used is the MHin-M-~x% systenm,

The Min-Hax system is not used properly, and this is due
to the large amourit of psperwork generated, the
demotivated, untrained staff and the physiocal size of the
gtore, This has ressulted in company policy towards stdck
nntéhes not heing spplied, and henecs the maximuﬁ 19Va1.is
not updated every three months and nor is the mininum
level determined with safety stock in wmind, When stock
notoches are updated then 1t is done by the store manager
or.his assistant. The naximum noteh is determined on the
hagis of an "ifritation level", which maaﬁs, that when the
store man gets irritated with reorderiné the same iten tﬁ
often or he finds he has run out of stook on & particular

item which is seldom used, he will they stop himsaif from

-18~



getting irritated, by setting an unreslisticmlly high
maximam. A result of the sbove action is that'soma items
are grossly oversztosked and order guantities are much:to

large.

It was found that the store manager and his assistant did.
not even understand the whole concept of stoeck control,
haw te work ount maximum and minimum notehes, and why it
Wes sven nepsssary to have stock noteches. Through a study
of store procedure it wag found, that even if the
personnel did understend how to determine stock notches

they would still never be able to do it because they would

not have the time due to the wmasses of paperwork they havé o

to work through every day,

In the present stores administration system the exosss of

paperwork and general administrative tasks prevent svoh

eagential tasks as oyecle counting being performed. The
results of this are displayed when bin cards_earry o
ineorreet information and are Ffound in the wrong bins,
This results in premature stook outs, the wrong spares

being ordersd mnd excessive pilferage not heing hotiped

- until a stock out,

A spare can not be issued for a job unless a valid job

card and store indent form exist, The reason ig that

Cwithout z walld job card and hence a wvalid job numbar_it

is impossible to account for wh#t has happened to tne
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gpares, i.e, the auditors will not be ahle to deatermine
for whieh job the spares were used. What happeﬁg in
practice, is that for small emergency repairs such ag =
tyre puneture, the artisan will often bypass the planping
office, go straight to the store and get himself = épare
'tube without even filling in a store indent or having a
job oard, This means & lot of p&perwork has béan bypassed
and Loca will have provided the clisnt with a guick
service, however, with no job pgard, Loco cannot accotint
Por that artisans hours and nor can they account fnr:thaﬁ
spare, It has been fournd that in the case of a big job
which has already beon in progress for a period of time,
some additional, and eéssential spares havae hot'bean
ordered, The artisan will then often go to the stpra.
without a stdre indent and demand the spare; promising the

store men he will bring the store indent form later.

" The =bove has shown two honest cases of how spares can
disappear withoﬁt being noticed, This. lack of sontrol,
houwever, leaves the store wide opsn tn §i1feragé,'and
without regulsr cyole sounting as well as proper
_cdmpletion of =stock cgrds pilfersge can become & serious
problem., As an exercise, an.attempt was maﬁa £o detérmina
on what jobs a particular spare was used for in a three
month period. This involved having to recall all the
stores indent forms for that period from the stores indent
form archive, and then tracking down twelve digit part

numbere on the store’s indent form in an sttempt to find
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the particular spare. This job iz almost an imposgibility
sigee one finds this archive does not have any form of
filing system and it is also easy for store’s indent forms

to get lost. This exercise showed that pilferage could be

rife within the store and it would be extremsly difficuiﬁ

to preve,

When & stores indent form is received by the siore for a
new job, then the fallowing procedure is followed. The
spares whieh are nesdsd for the job and are present in the
store, are refrisved from their bins and placed into a
holding bin assigned t§ that particular Jjob number. Once

there is a 100% fill out for the stores order then work

.e&n begin on the job, The shortcom:ngs of this system ars

best 1llustrated bv the follow1ng hvpathatlcal example.

 ~Job Ro 1 requires gpares A, B, C
'_—Job Be 2 reguires spares C, D, E

The present situation in the store is the follouwing:

HCJQEHPE
Hml—-mQE

The stores indent form for job No 1, is received firsi by
the store. After having retrieved the availabls spares fﬁr
this jbb, from the store, and having placed them in the
holding bin, it is seen that job No 1 has a 86% £ill out.
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The present situation in the store is now the following:

HCJOuLbE
umeDE

The stores indent form for job No 2, is received second b?
the store. After having rétrieved the available spareé for
this job, from the store, and having placed them in the
holding bin, it is seen that job Ho 2 has = 86% Fill out,
since there is no longer any C items in the store.

The present situation in the store is now the following:

NUOW»E.
DND%DE
’ .

'1f a static FIFO (first in first out) system did not exist

then it would have been possible to fill the spares order
for job Mo 2, and then thers would only have been a 33%
fill.out for job Ko 1, This would have meant work could

have started immediately.on Job ﬂb'z, but with the present

.'FIFU, method work can not begin on either job.

3.2 Shop Floor contreol systeu

The only method of monitoring shop floor activity is by
the workshop journal. The journal only records start and
finish date: Ffor the jnbs. It does not record how many
hours heve zlready been worked on = job ;hat ig in prucess

nbr does it record what section is presently worlhing on
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the.job, This statie sﬁstem allows the shop floor a lot of
freedom to continus as ﬁhey please since actual hours
worked can not be accurately followed up.everv morning h&
managemeﬁt during production meetings, and therefore |
managenent has to rely on word of mouth as to the progress
of the job. Thiz results in jobs taking much longer than

the estimated times which are indicated on the job ocard.

Shop fioor control is also too lax with ragard to-the

following aspects: |

a) Quality problems: a lot of jobe have to be reworked but
it is difficult to determine exactly how many, since'.
the reject job'oards_always'go "mysteriously"_missing}
Even when reject job cerds are drawn up by the planning
office and not by the out inspector, it is found that
by the time the Jab cgrds get to the zhop floor all the
rejects have already been reworked. The artisan then
denies having had any fejects and the root casuge of the

problem is never solved,

o) Jab eards are archived according to jub number and - not
vehicle registraticn..Aa in the case of éttempting to
£ind & stores indent Form it is mostly impossible to
retrieve a vehicles last job card. This therefore does
not allow managemnent to find out if they have a

recurring problem due te inadequats records.

Loco is now in the pogsiticn of being able to identify its

Qroblems_and must now start to get the house in order. The



sympathetic audience which they have been given by Rail
will not continuwe for very much longer and it is therefore
af tantamount importance that management leok at reaolving

their problems.
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4 LITERATURE SURVEY
-

Workshop management ig a very broasd topic which covars a
range of topics such as shop floor control, advanced
computer systens, production planning ete, One of the most
important toplies in this arez of sbudy is that of =stock
eontrel, since the most advanced operations systems.#ithin
a workshop will be to no avail if inventory cantrol is

inzdeguate,
4.1 Introduction to Inventory

The question of investing in inventories is one of the
| most difficult questions to anewer. Acuording to
Morgan <1963>, some of the most common views found within
e sompahy when it ceme to inventery were that tiie company
was out of stook too often or had too much oapitsl tied ﬁp
in inventories. Other views weze that storage costs were
tao high hut business was being lost as a resuls of low
inventories,; excessive dead inventory exista and high

premium Preight costs existed dus te & lack of inventory.

The sbove views and the frequency with which they have
been repwated shows the many oonflicts of interest which
appear in most inventory svstems; Confliote suoh as those
mentioned, have been resolved by vonsideving ceitain
uncerteinties, sueh as: '

8y Should s oompany hgve inventories.
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b) What should the inventories be.
d) What ig the correct inventory level for a product.
d) What measures should be used to gontrol inventories. -

e) The measurement of inventory performance,

Companies hsave found the easiest way to solve thess issues

‘hag been to adopt a eystematioc approach which fell in 1iné

~with the gonpeny’'s overall objectives.

Graene <1870>, considered that an investment in inventory
wags made'for.ﬁna pf two reasons; firstlv, inventory mahes
it possible to produce goods at some distance from
consumers and/or suppliers; and seoondly, the existence of
inventory provides management with the flsxibilitv to

decouple sucoessive production and distributien gystems:

- movement and organisation inventories,

Mages <186B», argued that inventories could be classified
inte two gatedories; sithsr'movsmantjor organiestion
inventories. MWovement inventoriss exist because of the

time that is teken to menufachure produnts or to transport

“goods from one looation to another. Inventory of this kind

ig referred to ez work-in-procesz {(WIP) within the

manufaoturing environment, and whers amed for

transportation purposes they are referred to as in-transit

pr pipelins inventories. The purpose of organisation

inventories has besen to decouple successive stages in the

produstion and distribution gyshens.

TR R AN BTE 1 ]



The different types of aorgenisation inventories are:

a) Aﬁtiaipation gtock: Preducts that have besn found to
require thése tvpe of stocks are ones whose marketis
exhibit seasonal patterns of demand and whose |
production ¢(or supply) is more uniform.

by Cyele stook: Inventory that is purchased in larger
amounts thar was required to satisfy immediate
raqui:aments iz referred to as oyele stock, _

¢) Safety stook: Stoeck of this type has been found to

- provide protecvion against irregularities_or
sneertainties in the demand or supply of an item,
gafety stock has mesnt insurance that customer demand
could be satisfied immediately and that oustomers

- would not have to wait while their erders wers

backlogged.

Gresne <1970>however. considered inventory to be made up
| af thres.basin clasaeé, réw rmaterials, work in pfograsa
and f£inished goods, Hew materials were defined as
materials that were purchased to be further prdcessed.
cnmponents.ur aseenblies which were purchassd'outside
although classified separately were mostly congiderved as
raw materials, Work in propess is than meen as ran
neterinls that have had labour and burden added to then
and then await further precessing inte Pinished goods.
Finishei goods are products available for delivery. The
above three clagzes of inventory can be seen 88 fallihg

into both classes af inventory nhich were defined by Mages
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(1956) as movement and organisatiocn inventories, Movement
and organisation inventories in turn form part of a
dependent and independent demand inventory systenm. These.
- relationships between the different inventories is

summerised in Figure 4.1.

Yollman <19B4>, saw & dependent demand existing more in a
maniufacturing environment where the demand for raw
materials and component items was a derived demand which
could he caloulated sxactly onoe the sssembly and

fasbrination production schedules were deétermined,

Independent demand inventory mansgement deals with the
managensnt of non manufacturing ihventories, whicﬁ
includes'finished goods at the fachtory or in field

- warehouses, spare part inventories, and non prodﬁction
items such as supplies and maintenance materials. The
difference betwgen an independent demand inventory and a
dependent demand inventory lies in the smecurce of demand
for the iltems contained in either type of inventory. Tha
demand for end-product type of items, such a5 spares, is
influenced primarily by faotors whioh are independent of
the ocompany decisions. These externsl facturs irance a
oertain amount of variation in the deman& fur such items.
CAs 2 result. forecests of demsand for these .tama are
typlieally projections of historical demand patterns. These
Forecests estimate the average usage rate and the pattern

of random variatica.
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The first part of this literature survey dealt with the
different types of inventory present and from this it ié
felt that inventory should be classifisd sccording to the
mafnner that best suits the company in question. A company
will either either operate in 2 dependent or independent
demend environment, but the wa§ in whieh the stook will be
clagsified within a particular environment is up to the
company. So many different ways exist to classify
inventory, but finally the name or method that best suits

the environmsnt should be used.
4.2 Inventory management costs

Voliman <1B84>, stated that the benefits derived from
inventory were evident, but the costs'assopiated with
inventory had to be uleérlv identified, since they were
often not reflected direotly in a firm’s finanoial '
statement. In g finencial statement, high inventory
turnover wuggssts a large return on investment, |

Magee ."M3B>, ﬁonsidersd acccunting.oosts'to have been
devéloped under principles which had been evolved over
many years and strongly influenced by tradition.-ﬁageé
<1958>, hence concluded the basin objectives of acoﬁunting
éruoeduras to be that of providing a fair, conzistent, and
conservative valuation of ussets and a plcture of the Flow
of values in & business. The criteris which apply to
seoounting are; firstly, that thé costs represent

"out-of-pocket” sxpenditures, i.e. cash actually paid ous
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or oppartunities foregone. The second eriteria is that the
costs represent only those cut-of-pocket expenditures or
foregone opportunities for profit whose magnitude is
affected by the soheduls or plan. Many overhead costs,
guch ag supervision costs, are.out~af~pocket, but neither

the timing or the size is affected by the schedule,

Thomas <1880», through his dnvertigatiens found that an
analysis of the comts actuslly ~ffected ¥, the inventory
management decisions indicated that inventory turnover was
not & comprehensive messure of inventorv_ management
pefformancs; There are séveral pertinent cnéts which are
not reflscted in the turnover measure, these are:

a) Order cosfs. Each time an prder is pleosd ecertain .
érocesses take place in the purchase department. Papers
bave to be typed and mai_led, invoices accepted and
paid, and goods received, unpacked, ohecked agsingt an
ordet, ingpected, put into store, and entered on a
gtock record. _

b) Stock cut costs, When an item is out of stock and it
is needed, then 3 wore expsnsive subgtitute may have to
be uszed, préduction may have to be switehed to another

_ product or even stopped, or a sale may be lost
completely.

) Corrying costs, Constable <1878», regarded this cost as

kreing one of the most important, since the éast of

holding inventories must he weighed sgainst their

potential sdvantages, The oegt of working caﬁital whioh



. ie tied up can be expressed as an annual interest rate
which is incurred due to inventory investment. This
cost is not the only one, some of the others are the
cost due to the extra storade spave required and the
incressed rate of losses through obsolescence. Another
cost to consider is that of administration costs. If
any iter is stocked, irrespestive of the Quantity or
value of the stock, gertain admiﬁistratioh cogts are
incurred. A stook record has to be kept, the item must

“be counted and a record.of its® store location must

glso exist.

The costs whioh were mentioned above apply equally to a
‘manufacturing environment as they do to & maintenance
efivironment, since both require inventory. The costs
involved with inventory must be properly understood im
order to work with inventory., Ritzman <1884, quoting
Tajichi Ohno, who, was :esponsible.for initiating the
_Kanban.systam at Tayota; "There is nothing nors wantefﬁi
than producing somsthing you don’t need and storing it in
% warehouse. Both people snd machines sre wasted, and the
warehouse puts your money to sleep.” This statement
applies equally well to the maintenance environment, wherse
rather than producing toe much inventary, inventory is
parchaged which is not required immediatley fer
maintenance purposes. This exoess inventery which is not

 moving causer the same losses as sxcess production does,
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4.3 Decisions within an inventory system

Thomas <1980>, found that certain preli;?hary stepé had to
be taken in ordaf_to eontrol stock. Stock'and.stack items
have to be identified and the units of.stock, and how thev
ere to be mpasured, must be decided. Rulss are to be drawn
up regarding which items are to be stocked and for each
item which is to be stooked the conséquences of a stock
out must be assessed. The appropriate control levels can

he set once a stoek control system has been decided upon,

On completion of these prveliminaty steps it is posesible
tos |
~a) Measure the motual stock level for each item.

b) Compare the actual and controi levels.

¢) Deetide what should be done.

d} Initiate this action,
The whole of inventory control is governed by the above

etéps.'

One of the biggest preoblems that have alﬁa?s faced
companies when introducing an iﬁventory pcontrol systém, is
how to classify stock, One method is the ABC or Pareto
analysis, Greene <1870>», wrote that Vilfredo Paretd, an
Italian economist and seeiologist (1842-1923), advosated
some highly debatable concepts of eccnomiﬁs and socielogv.
In summary, Paretc, pointed out that s very large portion

of 41l the weslth in Italy was owned by a small proportion



of the psgple, this distribution concept became known as

Pareta’s law.

Ford Dickie, in America, adopted the Pareto approach to

‘analvsing stocks in the mid 60°s, calling this technique

the ABC anazlysis. The best description of how ++ apply the

enalysis is given by Thomas <1980>. Thomas, recommended

the following steps be used:_

ar

b)

a)
d)

e)

The average usage value in monetary ternms mﬁst be
caleulated for each item in any section of stock or
storeg,

A list of these items must then be drawn up; with the
item of highest usage value st the top and then
descending =coording to the usage value,

The usage value ¢’ each item must be pﬁﬁ opposite it
on the list. _.

Cumnlative totals of the number of items, and of the
usagé values can then bs made.

Curulative values must be changed to percentages of
the total number of items and of the usage-values

respectively,
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Plossl <1986>, illustrates the resnlts of an ABC analysis

" in figure 4.2.

% 2@
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@ 20 58 128
CUMULATIVE % ITEMS
"AY = HIGH-MONETARY~USAGE
“B” = MEDIUM-MONETARY~LSAGE
i ol LOW-MONETARY~USAGE

'

Figure 4.2 Curves used for ABC analysis [Plossl <225>]

The egplanation of the figure, is that, A items are the
top 20% of the items, and zsocount for 80X of the usage
value. B items are the next 30% of the items, and account
for 15% of the usage value and C items are the remaini g
50% of the items, and mocount for only 5% of the usage

value.
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Benefits whieh can be obtained by treating 4, B aﬁd c

items in different waye are:

a) If A items avs controlled very clogely (only 20% of all
itemg), 8O¥ of the money is under close sontrel.

b) At the other end of the scale, oontrel of ¢ items can
bhe much less stringent, except in one very important

respsgt-the danger of running out of stook.

Orlicky <1875>, explainea the »ationale behind ABC
classification &s being that it was lmpossible to glve an
gqually high degree of attention to the record of every
inventory item, due to limited information prooessing
caﬁabilities. Today, the principls of graduatad control
stringency may be samewhat diffioult.to gomprehsrd, but in
pre-computer dﬁvs the degree of nohtrcl wis equated with
the frequency of raviews of a given inventory item reoord.
With computers avsilable, this limitation has dipsppeared
and the ABC concept tends_tu.baonme irrelevant. Egqual
treatment of all inventory items 45 therefore Feasibls for
planning purposes excwpt in the case of extremely low chst
itéma, that may have safety stocks and can be ordered in -
large quantities. These mxosptionsg ere made, howsver, not
dus to some inability of the computer system to plan and
maintaln the status of such items, but bacauae'of the
impraoticality of physical inventery control.

Drlicky <1975>, however roncedes that physisal inventory
gontrel remaing a problem in inventory mznegement, and the

ABC pongept, when applied to thig &rea (inspeection,
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storage, frequency of cyele cheoks ¢te.) remains valid.

Groover <1984>, looks st another method of classifioatio:
namely that of pﬁrt families, A part family is a
gollection of perts which are similar either becavse of
‘geometric shape and size or because sinlilar processing
steps are required in their manufacture. Three methods are
used for grouping parts into part families. The firet
method is visual ingpection, whieh ig the oheapest and
lpast sophisticated methed, and is carried out by looking
at either the physical psrts or their photographs and
arrenging them into simllar groupings. The second method
is that of using the design and prdduatioh data to fnrm.
families. Classification by this methed takes place by
examining the individual design and/or manufacturing
~ueribules. The third method, producticn £low analysis
nakes use of information contained on route sheets rather
than part drawings. Work parts with identioal or simil »
- routings are clasmified into part famiiiea. The
clessification of parts inte Families is used érimargly
for cell manufacturing, and no evidence conld be found
within the literature survey of where this method of

classif sation has been used for inventoury purposes,

Once # depision has been taken on how to classify the
stoek it is necessary to choose a method for ordering and
controlling the stock. Plossl <¢198%>, considers only twe

tagsic techniques for planping and controlling the ordering
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of'mgtarials: gtock replenishment and time-phaged
rgauirements planning; the commen names.ara Qrder Point
and material requiremsnts planning. The former is designed
to maintain at least some inventory of an item in
expectation of a future need;'the latter attempts tu
provide materiali only where necessary %o meet &
pre~plahned progiam of production. Both are needsd;

neither is adeguate alone.
4,3.1 Opder Point inventory system

 Btary <1978, found that order point planning {(OPP) had
‘buen in use for meny vears., The fﬁndamenta& goonomic order
gusntity (EOR) model (also called the sguare root model)
gould be traced bask to early industrial enginsering
endeayours, with very praotica; conocerns, The sconomioc
order quantity model, socording to Kanet <1884, ia used
by companies such as Black and Decker which has & turnover
in excess of $1 Billion. The Leévis denim gompany and Bayer
.pharhaoautiual coMpany are.just s few examples of the
multi millian duilar companies.also mﬁking uge of the E0Q

nodel worldwide,

Schonberger <i982Z>, maw the 20Q as béing the lot size for
which the sum of setup, or purchase order cost, plus
carrying cost was at a minimum. Vollman <1884>, said that
by using the EOQ the ordering decision was stated in

formal terms, he went on to say that the E0Q model is an



equation that described the relationship between the costs
of placing orders, the asomts of ecarrying inventory, and

the arder quantity.

According to Plossl <198E&3, meveral major problems existed
with the oconventional wrder pdint technigue. It lacked the
ghility to develop revised order "need" dates, provided no
information on future orders to be released after the
current one and triggered orderiug'with no advénne
warning. The conventionsl order point technique cannot
aasily-handia keown future demsnd at specific times, and

can &lse not easily handle seasonal or oyolical demsnd,

Schonberger <1985>, described sach of the costs

individually as follows: _

a) Order~processing cost. In a given period of time, for
example one year, an itém could be reordered once,
twice or even & numerous amount of times. On placing
the order the comts which were mentioned earlier on in
the literature éurvey (see mection 4.2) are incursred,
Let 8 be the average cost of processing an order,
Alse, let @ (for quantity) be the_lo£ gize and, D be

tha avéraga annugl demand for wn item,
Annusl cost of proceseing orders = S(D/Q) (L

by Carrying cost., Carrying cost is the eost te¢ finance
inventory and hold it in storage. Thug, carrying costs

inereases as numher of unite in storsge increasges,
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Total carrving cost per veriod divided ° ‘stal monstary
value yields the inventory-carrying-cost rate, I, |
To compute the annual carrying cost for & single iten,

the aunit cost, €, ie required.
Cost to carry one unit for one vear = IC

For any given lot size, @, annual carrying sosta equal
‘annual oost to carry one unit timem average units in
stoealk.

Average inventory is taken to be R/2, becsuse the avéraga
is halfway between planned maximum inventory, Q, and

mninimum inventoxy zern,
Annual carrying oosts = I0(R/2) _ S (2)

The ineremantal total cost equation for the E0Q is shown
- as follows: ' . .
Te = 14+ 2

‘which implies:

3]

Te SD4;CQ {($

g e

Vollran <1864, derived the BOQ by taking the differential

“of the inoremental total comt with respect to lot size,
dle IC. {4)
dg - 2 s’g"

Setting the above equation to Zerg in order to obiain the

minimun oost, yields the following:
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gr 2

q =}§E§
1c

Q=E0Q =255

Thonas <iGBU>, deseribes the above egquation by the ocurve

which implies:

.shown in figure 4.3.

~ TOTAL ANNUAL COST

~—MINIMUM COST
BUM OF COosTE

ANNUAL ORDER PROCESSING COST

ORDER QUANTITY

Figure 4.3 E0Q ecuation shown grephically [Thomas <1>]

The next impartaﬁt issue in an order point.inventory

system is the order timing deoision i.,e. when to place the
_order. Thomas <1880>, Vollman <1884> and '

Sohonberger <1985>, will be used oancurrantiy to disouss

 the order timing decision.

The elassic reordsr polint is depicted by the perpetual -
inventory systen. This meané thet every time an ispue is

nade, the stoak on hand iz checked to see whather the



stock level edtals that of Lthe reorder point (ROF), if it
does then an order is placed, The sétting of the ROP is
influenced by four factors, The first is the demand rate,
since a higher rate of usade then was forecast could
ocour, the mevend faotor is the lesd time requived o
obtain replenishment invenﬁnry. The third factor is the
amount of uncertainty in the demand rate and the
replenishment lead time, It was Armstrong <1986, who
‘stressed that it was important to provide the inventory
planner with fhe best availeble forecast information from
all parts of the organisstion so that he eould '
songentrate on h's primary task of scheduling and
following up to ensure that material was availﬁble when
needed. The last factor to consider is management’'s policy

regarding the acceptable level of inventory shortoges.

The assumptions of & fixed demand rate and a congtant
replenishment lesd time are rerely justified in actual
cperations. Either of_thesr,.in the shsence of & safety
margin of some kind, oan Jead to a stock out, with more or
less seriois conseguences depending on the item qoncerned._
The functiﬁn of safety stoek is best depicted by
congidering it =% being & form of insurahce premium.
against a stoek ont. Before the level of a safsty stock
oan he decided, & eriterion must be esteblished fov
determining how much protection agsinst inventory

shortages is warranted,
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Figure 4.4 Re—order point 're_p[anishment cycle [Schonberger <28>]




The eriterien for safety stoeck which would be considered
important, since it is in line with company rolicy would
be; "What is the cost penalty of a stock out in any given

replenishment cycle 7.

This quesgtion is answered by specifying an acceptable risk .
of stock out during any replenishment oycle. The

concept of s replenishment cyile is shown in figure 4.4.

As ¢an be seen from figure 4.4. the risk of stoock oub

can be reduced by making a larder invéstment.in gafety
stock. The larger the investment in safety stock the more
the company will fall victim to the law of “diminishing

returns”. This law is illustrated in figure 4.5,

SAFETY STOCK VALUE

_ INCREASING DANBER OF STOCK OUT —>

Figure 4.5 Law of diminishing returns [Greene <19>]
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Az can be =een from figure 4.5, @ company will nhever reach
the situation where the chance of a stock out doss not
exist. The company rust therefore deeide on an acceptable
stock out-prohability and only purchase inventory that
will be sufficienﬁ to protect them up to the scoeptable
stoek out probability. By purchesing inventory bsyend this
point the returns that the company will gain from its
inventory will be reduced, since factors such as reduced
shtorage space, obsolescencs, detericfation ete,, will now
bescome real expenses. If on the other hand the company
decided not to carry much inventory at all then the
compahy starts to fape such problems as 1as£ salés and

having to stop production runs midway.

-The'generally scoepted method used For determining the
required level of safety stock is by specifying an |
acceptable relationship betwesn the probability of
_stddk ou£ during.a repletiishment eyele and the

" investment of funds in invéntarv. A disorete distrxautiun
iz used to describe the demand uncertainty during the
replenishment lead time. In order to Eihplify éafety_stnck
and reorder point caleulations_it is eonvaﬁient tao
approximate a discrete distribution with & continuocus
distribution such as the normal distribution., Using =

normal distribution the required level of safety stock and
the reorder point values are easily computed onoe the
company has decided on what the probabiliiy of a stock out

ean be.
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In.urder to determine the ROP, first, it is necessury to

determine the mean and.the standard distribution of dewand
during the replenishment lead time. The statistical safety
stqok (SSS) vaiue can be calculated next, using a2 table of

nermal probability values.
8SB=Z(sd) = 1.25Z(MAD)

From the above equation the reorder point (RUP) is

caloculated sg5:

= = +

7
sd

$tandard noxmal distribution probability,

Standard deviation of demand during replenishment
| lead time.

MAD = Mean average deviation af demand during

re¢plenishment lesad time.

LT = Lead time

4,3.2 Material requirements planning

Orlicky <4975>, defined msterial requirementé ﬁlanning.

(MRP) ﬁs fﬁllows: "Huterial requirements planning

caloulates ltem demand ang time-phases all inventory

status data in time inorementx as Ffine as the user ﬁas

épecified. MRP represents the ultimate sppromch to

manufucturing inventory management . ”

Elossl <1985>, considers an HRP mystem to be made up of

Y



six components. The first one is & wvalid master plan,
‘which states what is to he.made, how many are to be made,
when the parts are needed for each products, must be
developed. This master plan is referred to as the master
production schedule (HPS}, see figure 4.8. The master
production schedule is responsible Por driving the MRP

p_rogram f

F'Hf‘j.: Numbar _52145

PAST DUE ' : WEEK L —
I 1 S 3, 44§ B =] 7 g g 3]

Figure 4.5 Master sachedule [Stares <25>]

The seoond.compohent is an ﬁcourate bill of materials
¢(BOM), detailing the components and items which make up
the product, this forms the structure or framework of
modern planning, The BOM sheows the parent.oomponent item
relationships of products as they will be made or | |

procured, see figure 4.7.

Thirdly, it is essential that the informestion available on
current invenitories must be secourste, ineluding a unique
part number, gquantity in atock and data necessary to

desoribe the item completely Ffor planning purposes. Qe
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Figure 4.7 Bill of material [Oriicky <23>}
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next essential component is that information on ordefs
already released to obtain additional quantities of sach
item, whether purchased or manufsctured, must ineclude
quantity ordered and date due, Tha Tifth component making
up an MRP system is that of lead times, reliable lead
times to proecure or manufacture bstches or specific iots
of materialé BrE needed; The last'pnint i=s that an HRP
systen will only suycceed if an adeguate flow of materials
to satisfy all requirements through each facility involved

in the total process,including suppliers, ocodrs,

By vombining the six points which, Plossl <1985,
- gongidered important it is pospibhle to formulate a

meterial requirements plan as shown in figure 4,8,

Groover <1884>, was of the opinion that the job of the
material requirewents planning prodassnr, Wwas to operate
on the data contained in the macter scheduls, the
'. bill-of-materials £ile, and the inventory record f11e> The
' mester sohedule File givas.a period~by-period list of _
final the produats reguired is gpeaified. The_BUM dafined
_what material and_oomponents are réquired for each
produet, The inventory raenrd'file contains the
information on the current and futurs inventory status of
each component. The MRP program uses these three Files
‘then to compute how many of sach component and raw
material are needed by means uf "exploding” the end

prodigt reguirements into successively lower levals in the

i)' -
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praoduct struoture.

Orlicky <¢1975», found HRP to be & hignly effeatiﬁe tool of
manufacturing inventory managemgnt because inventory
“investment can be held te & mipnimum, out is still
change-sensitive and reactive. The system provides = look
into the Future, on an item~by-item basis and ocrder
guantities are related to requirements. Groover <1984>,
sfated that MRP was the appropriate technigue for

determining quantities of dependent demand items.

Plossl <1985>, expressed the fsct that MRP techniques were
able to do three valusble johs. The firét Was, suggdest
(not dictate) the proper time to félease orders. Secﬁndiy,
indicate the proper date by which orders are nesded and
keep thése datgs valid during order processing times, The
" last.job is that on MRP system can providé information to
sesist cepacity reqguirsments planning and machine and work

centre loading,

In urder to gain ell the benefits listed above it is
inportant to note the assumptions that sre msde in MRP,
Plossl ¢1983>, showed the following essumptions to hold
_true. The first assumption is that an MPS can be developed
accurately snough to begin procurement and production of
vomponents. Secondly, bills of materisl are available
showing acourate parent-oumpohent relationships on which
to base zound planning, snd replanning the data will .

trigger effective zotion to oompensate for the insvitable

Y-I



changes, The next assumption is that unplanned
'requiremwpta.outside those in the formal plan will not be
significast or can be mét in time and lastly, capacity and

materials are availsble to handle the released orders.

Az wag descirbed above there are numsrous advantage=s to

usihg an MEP system, There are however some drawbacks and

linitations in MRP. Starr <1978>, recommended the |
following situations &8 being ones in which MRF rhould not
be used, They are: '

a) In the cese of flow shops, maintenance supplies and
finished goods, where the demand i= independent of the
production sohedule, | |

b) In serial production, whare process mhaterials must be
on hand at.all times,

aﬁ If the demand is Fairly "Jlumpy and sporadip” rather

~ than being fairly regular and continuous,

Plenert <1986>, states that among the downfalls of HKP are

the fact thét MRP produotion écheduling sequéncing systems

segquence, treks az if the plﬁnt haz infinite resoyrces |
available. The second downfall acoording to

Plenert <1988>, was that date mccuraoy is oritisal iﬁ HRP

as inacourate data disrupts the sntizre MRP system.

Having now considered both an MRP system and a classio
order point system it is important to be able to daciue
which one to be used when. Starr <1878>, Plossl <1983> &

<1885, all regommend the uge of the zule of thumb as



proposed by Oriicky in 1985. Orlicky recommended that
' incependent demand must bs forecast, and conventional or
time-phased order~point technigues be used, whersas
dependent demand can be calculated, in the latter case MRP
is the correct technique, Figure 4.9 shows a comparison of

the two ordering systems discussed.
4.4 Specific stock control systems

‘Magee <1956>, considers stock control svstehs to 7Tall into
one of twe categories, fixed ordef or periodie reordering.
The objective in s fixéd order system is to place an ordey
whenevsr.tha amount on- hand is'just suffioicnt to meet a
“reagonable” maximum demand over the course of the lead
time which must be allowed between placement of the
replenishment prder and receipt of the meterial, In the
onge of the pericdic review system, the idem behind it, is
to look at stocks st Pixed tims intervals, and to vary the

order amount according to usege, since the last review.

.Hages <1958>,-jﬁdged one of the big advantages of the
periodic review évstem aé being that stricter control
ﬁcuid be more sasily exercised over A class items and B
. plage items in & periodic review system than in & Fixed
order quantity system. This cuntrol oan howsver be
exercised in a fixed order guantity system hy just using
eycele counting, whioh is discussed iﬁ detail in

chapter 4.5f
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Figure' 4,9 Comparison of ordering systems [Plossi _<2E‘5>']=



Thomas <1980%, examined two periodic review systems and

two Fixed order systems. The two periodic review systems

examined are the topping up and the "Min-Max” system, the

fixed order systems are the stoeck card and two bin systen.

3)

b)

e)

)

Topping up system. Whenever a veview is held, orders

- are plaoed S50 a& to bring the ztock level up to a

predetermined level, ocalled the "maxiﬁum“ Far that
item. The maximum is ¢alculated by szdding one review
pericd to the lead time, multiplying the sum by the
sverage rate of usage, and gading any safetv-stock;
"Min-mex" o» "8,s" system, In order to reduce the
number of orders comparad £0 the topping up system, &
presst “miﬁimum" or "s" level is used in much the same

wey as the reorder level of the £ixed order system, If

"o

at a stock review the minimum or "s" value exceeds the

current stock level a replenishment order is placed,

which is sufficient to bring the stook level up to the
preget maximum or “8§". '

Stook card system. Each transacticQ that takes place ism
posted manually on a‘éimple_stock-racard card, After |
esch transaction ﬁhe'stock balance is reduced and
should be oompared to the reorder level. If the reorder

level exoeeds the stoeck on hand then & replenishment

order mug . be plaoced.

"Two bin" or "Last bag" system. A gﬁantity of stosk
equal to the reorder level is put in a sesled contalner

and kept in a separate store room, The remaining steck
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is placed in a normal bin in the =tore, but no
individual records of witndrawals are kept. When this
bin is empty the sealed one is opened and an order is

placed to replenish the stook,

Hicol <1889>, =maw the advantages of the two bin system

being that it ensured constant supply at asgembly, reduoes

meterial handling effort and associated cost of eyeling
ting through stores and therefore redueing paperwork. A
few cther advantageé are fhat it'providas invantory lavel
feedback, mainteins lot control and esteblishes & trigger
mechanism to flag imminent stotk outs on floor stock

items,
4.5 Computerisation and shop floor control

For any type of computerised system to be accuraté, be it

-for any type of application within the maintenance or

~manufacturing envircnment it is imperstive to have proper

shop floor conirol., Mabert ?19885, segs the shop floor
gontrel system (SFC3), as being the overall systém that
provides the shop with informatioﬁ on relesgsed ordérs to
the'flaor. When a job order ié'rslaased to the floor, = '
shop packet is ocreated, usbally containing a routing
sheet, pick lizt and sometines, blusprints..As a Jjoh mcvaé
through the shop, routinely updated reports note campleted
operations, provide useful data on shop performance, and

éompare actial to scheduled progress. In short, a good

~B4~
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5F"S performs the funciion of providing the necessary shop

packet information so that the job may progress in a

smooth manner, defines appropriate completion dates for

the jobs different operations. The shop packet information
will only be accurate if information is collected_cn 8
job’s aetivity, in order to monitor its progress in
ralation to its schedulé. 4 good SFCS must also provide 5

daily dispatch list showing the job status and priorities.

Goddard.<1984>; went on to say that in order for a SFCS to
perform the above mentioned functions, the failowing
elements must be in place.

&) The right system. Ta Eope with the constant stream of
changes oscurring on the faotory_floor, 8 computerised
system is necessary. | o B

b) Accurate data., To make good decisions, the system must
prcduqe reliabie infofmation.

o) Educated uéars. To use the iﬁformation-prnperly,
mansgers and operators need to understand the

information,

One of the most important pieces of data that has to hé

~accurate for & good SFCS is the inventory. Heyer <18905,
considered the whole aspect of whether inventory accuracy .

wes ﬁorth its.cost. Mever, found that the monetary wvalue

asgociated with inventory aecuracy is based on worker and
equipment productivity, however the cost associated with

inaccurdcy is difficult to smsess. The benefits arising
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vum an inecrease in inventory accuracy certainly exist,
and i£ has been found that inventory errors reduce worker
produectivity, morale and motivation. The biggest benefit
of socurate inventory is_that the worker and eqﬁipment
productivity csn be predicted since they will not be held

up due to scheduled perts not being there.

The hest method of ektaining acourate inventory is ﬁhrough
eyale counting. The idea behind oycle ecunting is to
maintain an aceeptable level of zeccursecy in the inventory

records, By using eyvele counting there is no accumulation

af errors in the records which are often only found dnring_

the annual physical inventory. Cycle oounting of items can

talke piane'dailv, weehly or moenthly., Backes <1980>,.showed'

.that the conversion tu & oyele counting program could be
justified by the tangible tost savings it produced. Among
the savings are that no. annual physical invehtory has to
be held and with accurate'inventoryIrecords i£ is nmot’
necessary to check materisls physically befors making
.deoisibrs on promised deliveries. The other savingsiﬁre
thaf-exeeés in#eﬁtorv will no longer appéar.unexpectedlv,
iong after & design change or a product is disoontinuéd,
because inventory records will now he correct. Less time
ig lost because of unexpected material shortagss, and
labour productivity inereases markedly with accurate

records,
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¥When tzying to decide on a particular cyole counting

program t0 be used the following pnints must be

. oconsidered. Backes <1880>, considered these points to be,

firstly, the grester the activity of an item, the higher

- the prokebility of reeword errcrs. Secondly, effort, time

and money spent on inventory control must be divided amaong
the items in proportion of their relative importance. The
last point is'that 8 small amount of elewments in terms of

numbers accounts for a large frarction in terms of effect,

All three of the abave ststements stress the need for an
ABC analysie to be carried out. The wesults of -this
analysis would then determine how all the items are to be
counted. It must be noted that segurdless of . |
classifigation, every inventoried item shuuld be counted

at lesst ones in ahch fiscal year.

A good SFCS iz imperative for running & manufacturing or
naintenance envirunment efficiently, but alse for running

a'data base management system properly. Joshi <1990>, saw

the éomputer system sz having the potentisl to iporease

productivity immensely. This could be achieved through
managenent training users propéerly snd éxeroising ﬁroper
diseipline. This would invblve'all appropriate data being
entered and a file being updated as and when its.status.

changes,

In arder to fully understand a datas bsse and how it works

it is impcrtanﬁ to look at certain background informaticon
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related to computers, Thomas <1880, provides z guod
background into computer files. Each set of data in a data
base is called a "file" aﬁd g file iz made up of many
"regords’, Every different sntry on a record is réferred
to as a "field”, thus on a stook reoord "file", each stock
itemlwquld.hava a record, the key to whish would ke the

part number for example. The first field almost

invariably, i= the key, in thisz case the part numbsy, and

this could be Followed by other Fields for the
desoription, stook on hand eto.. Dangerfield <1990,
described a data base as being a met of gelf describing
files which are integrated in the sense that information
can be produced by combining data contmined in any number
of records. Relstional date base management systems (DBHS)
sdftwaré is based on the dimeipline of ralaﬁicnal algebrs.,
Aillfi;es are trested as two dimensional Plat files;
referred to a8 relatione, which can he combined acoording
to the rules of relational algebra to vield the desired

resulte,. The general funcobions inoluded in most relatzonal

gystems are the followzng

‘&) Search for data on a variety of conditieng,

b} Sort outpub on various attributes.

¢ Madify the structure of data and deta types.

d) Add new data oolumns or tables, _

a) Perform simple arithmetlc uperations and funetinns.
£} Perform simple string operatious snd substring

fupetions on alphanumerio data.
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Vollman <1984>, described = perpetuzl inventory svstem as

being one that maintained a record of the ourrent stosk

balance for sach item, and receipt and disbursement

transactions are routinélv‘processed Lo update the

inventory balance, as well as obtain himtoriocal usage

data,. Swolik <1987», saw the computeriged inventory svstem
keing «ble to do tha Following:

8l Haintenance of stook balances,

) Recording of receipts and disburzements.

¢) Record of stock locations.

d) Stook status reports.

8) Audit and cyele counts..

£). Production ¢f stoskroom picking list.

' g) Storage of supply and demand data to be uysed for order

caleulations,

Thomas <1980>, saw a big drawback when it came to
computers beind the isct that = computer hes to be
progranmed o the minutest detail, since it hag no common
Saﬁse; ¢ sny sense of judgment, and. it counld not

reccgnise an sxoeptional case unless suitable criteria had:

been written inte the prcgram, Whyberk <1888>, did however

 not see this &s being a problem with computer as through

his bresd experience he had oonecluded that peeple

thamselves are good_deeision'maksrs.
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4.6 Coneclusisns

From “ae literature survey the Following conelusions could

he

a)

drawn:
An analysis of the oosts actually affeoﬁed by the
inventory mansagement decisions indicates that the

inventory turnaver ag ghown in financial statements, i

" not a comprehensive measure of inventory menagement

b

o)

@)

£)

performance.

Before decisions ocan be taken s to the inventory
sontrol technigue to be applied it is necessary to
agree on what can be olassified as stook, what units it
muet be meamured in, and what the conssquences of &
stock out would be,

Dependent demand exists wore in & manufacturzng
environment where the demand for raw materials and
compenents is u derived demand,

Independent demand exists more in a non manufaaturiﬁg
egnvironmént where the demand for spare parts and
companents is influenced primarily by fackors whick are
indepandent of ccmpanv decisions.

Material reguirements planning caleculates itum demand

'ﬁnd time phases all inventory status dats in time

inoremsnts as fine as the user hes speoified., MRP is
the right technique to use in & dependent demand
envizonment as che demand can be valculated,

The eeonomid order quanﬁity ig an equation that

desoribes the relationghip between the costs of placing



E)

n

n

&)

orders, the costs of ocarrying invéntorv, and the order
quantit?. Time~phased order-point te~hnisues are the
right techniques to use in an independent demand
enviranment since this demand must be forecast.

By using computerised data bases equal treatment of all
inventory items is feasible exoep:t in the case of
gxtremely low cost Items, that may have safety stocks
and can be ordered in large quentities,

Within & computerised stock control environment the ABC

analysis is mainly used for stook control purposes. .

A proper shop floor oontrol system can only be started

with szeourete inventory dete. This accuracy can be

achieved hy means of_cvcle ocounting.
BY juat considering goste and net dats base acovtracy a

oycle counting program can be justified.



§ Requirements for a computerised workshop managemantl

progian

The representetive reguirements for a data base management
system (DBMS) are dictated by the environment in whioch the
data beze mugt operate. The environment as describéd in
the first three chapters is a perticulsrly harsh
envirenment, due to the psople working in it. The pechage
must be written to cater for these paople:by requiring a
minimum amount of irput from them, tut at the smme time
not giving them a feeling of redundancy., For the pachage
to succeed the people within Loco must regsrd the DBME ag
being an aid to them since it will reduce their
~sdministrative tasks and paperwork, but at the same time
not take away any responsibility, The responsibility
factor is more pertinent in the case of permsnent staff
menbers than in the case of case of the teméorarv stﬁff.
If the permenent steff ﬁre made to feel redundant then it
wiil result in them working'against the DBMB, It therafﬁre
becomes of tantamount importance to remember the people
factor when ﬁriting the paokﬁge; hecause, the sucoess or
feilure of the package is dependent on'ths people using
it.

The DBEMS, will he responsgible for performing workshop
funotions ranging from basliec stock and shop floar ﬁontéol,
to providing guery by report facilities. For this data
base to be abkle to previde sll these facilities properly,
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it 18 important that data base maintenance be tightly
controlled. To achieve this, it must be remembered that
there is a critical differenpe between access to data
which can be svailable to many users and muthority to
change & given data bsse. If the csata base is truly to be
mansged, then speocific individuals must have sole
authority to make changes in specific data elements mnd
gimilarly be held rasgcnsibla-for the acecuracy of the

data.

The mystem will be required to print job cards, print
store indent forms, flag reorder pointe, manitor stook
usage ete., For the system.ﬁn do this it will have to be a
mulii user system in the form of s network. The different
aspeets of the system wil}l each be considerad

individually,
5{1 Stock control

The stock control method which will be used is the nethod
which hag been found w&rldwide to be one of the most
popular snd essy to spply teohnigues for the independent
demend environment. Stock comtrol will be carried out by
means of the EOQ model, 4n ABC analysis will also have to
be carried out on the stook, but, not for the purpo=e 6f
determining the frequency of re.lew of & given inventory
item record. It will he done to determine sxtremely low
aogt iteme as well am for physicgl inventory purposes.

With the computers aveilabile today, equal treatment of all
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inventory items is feasible, expspt in the case of
extremely luﬁ“cust item=s, that may have pafety stock and

can be reordered’in larxge quantities.

The ABC analysis will not be & feasible operation to carry |
out tmmediately, since it will then have to bs done
manually, The ABC analysis shuulﬁ be done approximnately
smix manths after the data Dzse has been in operatioh, The
analysis can be done by the computei and the results will
ke presented in the form uf a report. The C items are to
ﬁe placed in en open rack system, and stack contrel on
these ltems will be done by means of the tﬁo bin method.
Whenever a hin is found to be empty mnd iz replenished
then the entire amount used up in the last bin must be
entered on tha'cumputer. This means that one entry is only
made for the usage of an entire bin and nat.the ﬁsags of
each individual item within the bin is entered. This is
juét done =0 as to see if the status of a C item changes.
The replenishment bin is to bs kept in & separate srea in
the store which is to remsin locked. & bin oard whioh
specifies reorder details'must e stitsched ta the
replenishment_biﬁ. When & temporary staff nembex goes

to get the replenishment bin he pugt gét the Reys from the
store manager, and on greturning the keys, he mast give the
store mansger the bin card so that an order camn be placed,
The store manager will then enter the usage &etails for

this ltem onto the computer, Certain itemp ere envisaged



to fsll into the ¢ class, and therefore should be
Categofised a5 this from the outset. The status of these
preselested items can always he changed after the first
g8ix month or at aiy time that an ABC analysis iz carried
out, The iteﬁs are such things as nuts, rolte, washers,

grease nipples, eto..

At the time of entering the data for an individual item

for the First time, it will be necessary to use estimates
and fictitious figures to determine the E0R and the

radrder polnt. After a period of three months a more
scourate BOB and reorder point can he weorked out for avery.
ltem by the oqmputer. The computer will then make use of-

- information locabted in it’s data_basg to predict more
realistic values, Onece the data base is in operatien, the
BEOR’s -and reortder points can be caleulated at any time
_ﬁanagement requireé it to be done. The time period between
recalouletions of the EOQ and the reorder point should
preferably tend towards bainé an snnual event. The _
greyious gtatement iz based on the asgumption uged in the
E08 and reorder point, which iz, that the lead time and
demand rate sre oonstant. In practics thié is rerely
justified, and therefore by using a greater time span than .
the three months presoribed in the company policy, the

efFects of unrealistic highs and lows will be reduced,

4 system that will be done away with once the DBMS ip
introduced, is that of having bin cards at the bins which
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have to be Filled out by store staff every time a
transaction takes place. The bincards will now he on ths
cﬁmputer and will be updsted automatieally for
withdrawals, returns and new stock sr.ivals, This means:
that whenever the stock of a particnlar item ié lower than
the reorder point, the computer will auﬁnmatioallv flsg
this situation, which will in turn inform the store
manager. If the computer would have placed the order
‘automatically, this would have lead to problems as the
gtore mapager might new have felt he was redundant.
Ingtead the computer wili.recommend the guantity to
reorder (EOR), but the actual reorder amount is still the

store managers deaision,

The system of eompﬁterised bin cards which was discuSSed
sbove can only work if the physioal inventory level is
gaual to the computer inventory level, In order to achieve
this situation it is necessary to introduce a striet oyclﬁ
counting progran. The frequency with which the different
- stock items must be physically checked will be indicated:

by means of the ABG analysis ocarried out by the computer.

When the computer flsgs & reorder gitustion, then this
flag is to raméih'high until the actual stock has arrived.
In order not to duplicate oxders two high flags must
exist, the one flag will indicate.thaﬁ an order has not
iat_béen placed and the other will indicate that an ordexr

has been plscad but goode have not yet been received.
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One of the main objectives wh:on intrnduciﬁg_any'invgntgry
control system is to be able to save on certain costs. By
combining the.EUQ, reordar point and oomputérisation
certain sgvings should be schieved. The ordering of items
will be optimised by having = properly determined reorder
point and guantity. The computer wiil alsoc be able to
identify.the usage of itews over & éarticular time period
much better than it could be duné manually, This would
lead to having le=s dead stock and less deterioratinﬁ in
items because the oomputef will be sble to scan for these

itens.
5.2 Shbp floor control

A large ambunt of the shop flooz qontral prgblémé in Loco
are due to the_proceésing of paperwork taking tﬁo_long,
the éture not being able %o respond quickly enough to
sparses gueries, and management’s ignorance as to the

' statﬁs of swork in process. A large delay period'exists
between the time that a vehicle is in-inséected and the
time ﬁhat'work starts on thn.fshiclé. In this period the'
'planning clerk has to write out a job card and stores
“indent form, the store man must find the reguired sparss'
in the eatalogue and then retrieve them from the store, as
well as updating the bin card. If spares do not exist then
the store and planning manager have to get togéther to see
which spares are not present and then the store manager

hae to order these sparss.
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The hig time delay caused by the sceﬁaric mentioned above
will be resolved by running the DPBHS on & network..The
in-inspector will open a joh card and enter the details as
well as entering & stores indent form for the spares.
required. The job card can then he printed out a3z and when
it is reguired. This facility combined with the dynamic
stock control system which is brought about as a result of
.computerisatiun; allows the planning manager to have &
full report on the f£ill out of spares within minutes of
the iﬁ—inspactcr having typed in th- store indent form.
Through having a dynamic stock control system it is not
necassary to reserve spares 4y Was the case in the statie
FITO =ystem, With the dynamic stock 6ontrol syster spares
are only ﬁithdrawn from the'oomputer sﬁock and physical
stock once there has been a lbe compter stbck £ill out,
Only, after the order has been given to begin the joh, are
fhe spares withdrawn from the computer stock and therefore

become reserved in ths physical stock,

The network facility also allows for.a continuaué
ronitoring of werk in process, This is achieved by hafing
ever# foreman enter the work done on his'jobs dﬁring the
course of the day. The hours worked are fransferred to a
worksﬁop_journal file, Thie file reméins abreast with zll

the work done in the workshop each day,
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If during a job an artisan runs our of spares he doez not
hava to.gd to the mtore, wait to be merved, and then given
inocorrect information, as has happened in the past, about
whether an item iz or is not in stock. The artisan an go
direectly to his foreman who ecan tell him immediately
whether the spar- is in gtock or not ﬁeeause of the
computerised bin cards, the network and the fact that
computer stack iz not reserved. The planning managér then
types out a stores indent form and orders thé spare. The
planning manager will not be ahlé to type in a stores
indent form if & valid job number does not exist, or if
the job number guoted is still awaiting iﬁitial spares ,onr
the job has been finished. The type of cross réferencing
mentioned above is only viably possible in a computerised
environment. The data base will be used fér accounting
purposes as well, since ﬁhe econputer will be able to
generate o report for any required tir- period, stat;ng
the amount of & particular item used and for what Jjobs it

S was used.

The data base not only replaces the bin cards but also
replacez the sparss catzlogues, Every time spares are
required froem thu stdre, a2 computer generated printout, in
the form of & completely filled out store indent form is
produced, On this form are the price of the spares, the
bin locstions of the spares, ﬁnd the guantity to remave
from the bin. This means that the training reguirements

for the temporary staff are now reduced to teaching them
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where the different bins are as well ag haw to read =

gtore indent form.

The out ingpeotor will be able to type in reject job eards
direntiy when they are required. By having thesq'jub oarde
-in the dsta base they will not get lest, and this will aid
menagerent in determining where the quality problems lie.

By being able to identify specific sreas of consistent
substandard work, management will be sble to work on &
peliecy of, building guality in rather than inepseting it

in.

When & job is completed the job caerd and the stores indsat
forw are arohived in the data base. The job oarda.are
gtored in ordes of vehicle regigtration and the store
indent farms mecording to job number, With the cross
referencing facilities offered by computerisation, it
means that every time a vehicle vomes to be repaired all
previous job cards for this ve.icle can be recalled in the
- space of a few minutes. This facility allows ranagement to
decide whether it is u manufeoturing, maintenance or
driver fault that is ceusing a recurring problem. This
information is extremely valusble, since if the problem is
& manufacturing one, then mansgement can look towards
implementing a planned meintenance program for all
vehicles of this type, so as to minimise the downtime of

these vehieles due to s manufasturing exror.
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5.3 User Friendliness and user input

In ardqr to maintsin tight control of the datyu Looe, all
Iusers'must be given different data accesgsibiliiv status
within the data base. & person such as the store manager
nust be trsated in the same capacity.as a bank menager,
and therefore he and his assistant are the only people |
allowed to alter or change computsr steck levels, The
planning maznager e¢an both order snd withdraw speres by
entering a stores indent form but he csnnot return spares
to the store or change a stock level, A person such ag the
workehop mansger hes no need to enter data relative to the
dév to dé& running of the werkehop, ae this iz done by
planning, storss and the foreﬁan but has full gocess to
all query by repurt facilities. The role of the workshop
nanager must be seeﬁ as that of & company director, The
wanager thersfore only aote in an advizory or consulting
role..Figure 5.1, shows the anticipated nhumber of
tabminals oti the networlt ag well as ths uéer at sach

- terminel, The aituétion digoussed sbove was that of
limited geocoessibility to date for the purposes of ahanging
it. People will also be limited to the extent that they
oan visw data and generate reports. This must be done
bepauge it will discourage peaple from heing to. |

sdventurous as well ag generating unnecessary reports,

The majority of users are computer 1lliterate, and

therefore will usually have a fear of computers, The
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Figure S.1 Proposed network terminals and users




package must therefore he very friendly and easy te use,
| It must also reguire 3 minimum of data input in order ta
function wroawerly. In the cage of the temporsry staff it
will be preferential to limit their use of the data base
te o view faeility only. This will net only.reduce the
_ ghancas-nf sabotage but will =2les reduca the fraining
period Ffar the temporsary siaff,. The plapning manager and
foremy 11 he responmible for eéntering the najerity of
the da. hey will hove to entezr job car’s and store
indent foerms, the planning menger will also have to entey
Jet2s ag reguired on the workshop Journal. The oniy data
encered by the workshop manager is the guantity pf
physical inventory that does exist after a cyele count hes
tskten plare. The eycle count 1s both initisted and
euntrolled by the workshdp nanager.The store manager is
only rpséansibla for updating a stock level sfter a
delivery or return of spares, The above mentionsd task is
- hie main doeta base maintenance twse and for the rest hé
-will change the details of sba:es as requirved, eg. a8
change in unit cost for a spars or entering the'details_mf'
a’new spare. All other infermation to run the dats base
‘and workshop properly will be generated by the nompﬁtér.
Figure 8.2, shows the different data required to be

entered by the differsnt users.
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USER

DATA ENTERED

§ PLANNING MANAGER

NEW/UPDATING JOB CARDS
STGRES INDENT FORMS

JOQURNAL. DATES

{ MECHANICGAL FOREMAN _

ELEGTRIGAL FOREMAN
FANELBEATING FOREMAN

SPRAYPAINTING FOREMAN

NEW/UPDATING JOB CARDS

STORES INDENT FORMS

| STORE MANAGER

NEW SPARE INFORMATION

UPDATING /CHANGING E£XISTING SPARE™S INFORMATION

UPDATE OF STOCK LEVEL AFTER DELIVERY/RETURN/CYCLE COUNT

—

WORKSHOP MAMNASER - . NONE

Figure 5.2 Information to be entered by different users




To meke the package as friendly es possible to the usger it
will be entirely menu driven and access to the diffsrent
areas will be pass_word pontrolled, If samsbody attamﬁts
to gain access to a pass word pruﬁected araé and access is
denied, then the time and terminal &t which the attempt is
wade iz logged, This will give management a good

indication of who is trying to break in.
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€& Development of a workshop management progism

Thiz package has been written as both a develcﬁmq&t and
demonstration package for = single user, in GW-Bamie. It
wog nevei written Ffor & multi-user environment as
development is easier in & single user environment, Cnoe
the package meet& with the approval of msnagement, it will
ba_rewritten in & fourth generation language by computer
programmers. The langusge which the package will be |
reqritten in, will be faxr mors efficient with respeot to
disk space used up for data storesge, and have a quicker

response time than that offered by Basio.

Basic was ideal For demonstration and develoﬁment_
purposes, since the program and a limites amount of daia,
could be stored on.a 1.2 Hegs byte (Mb) disk. The program
could then be run on any computer country wide without
requiring the other computer to have the source language,
 sinoce the source language, program and limited data were.
on one disk., If it was attempted to run the package in
‘besle, in & multi-user snvironment such as the workshop
one, it would be found to be non viable due to the disk
spaoe that would be oocoupied by the packags, In ths day to
day running of the workehop the disk space that the
pachage would ocgupy, if written in GW-Basie for =

milti-user environment would be the following.
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lten Dizk space
2) Program size . 0.9 Mb
b) Workshop spares data bank _
i) 20 o000 different_"ﬁ" itens 3.5 Kb
iiYy 20 000 diffsvent "E" items ' 3.5 Hhb
c) Stores 3838 "B" and 888 D" Job Cards
Each job card has space for:
B1 KHechaniesl tasks '
23 Electricsl tasks
25 Panelbeating tasks
25 Spraypainting tasks 36,4 Mhb
d) Stores 989 "B" and 899 “D" store indent forms
Each store indent form can handle 83 spares 6.0 Kb
e) Stores 888 "B" and 989 "D" reject job cards
| Each reject job card.can have 34 tasks . 9.2 ¥b
£) Stores "B” and "D' job journals
 Each journal can handle up to 999 tasks - 0.3 Mb
g) Stores information to moniter a tvrnover

of 1 QU0 00O "A" and 1 UDC QDO "B" items = B2.0 Mb

. Py

Total disk spsoe reguirsd 140,86 Mb

With this type of disk space being cocupied, and the
résultant slow speed of the program, the only option
available 18 to use the packsge for develbpment and
demonstration purpomes, whilst written in GW¥-Basic, The
paokage has been written to cater for hoth the "B" and "D*

Jobs as well as the "A" and “E" olasz items. While
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discussing this package during the project report only “"B"
class Jobs and "A' cless items will be considered. The
package is a duplicats o far as the "D jobs and "B
class jtems are.ouncarned. By limiting the discuassion to
the "A" mnd "B" clusses, the project report will be eﬁsier

te reatd and understand.

Each facet of the program will now be discussed
indiﬁiduallv. Figure 6.1, shows & menu flow chart for the
package. This figure does not show the "exit" functions
which exist on every menu, this was done so as not to make

the rage on which figure 6.1 is printed too cluttered.
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When the program is started, the first screen the user ix

‘taken to is the opening one shown ir. figure 6.2, The user

can select options on this screen ranging frem logging out
to mﬁking gntries in a "D" Journal. In order to selecf an

| option from this menu, the user“merely has to type in the

nember corresponding to the option they require. The '

: program is totally menu driven but access to the different

options is restricted by users having their own password.

WHP POORNKOR
seoicioksiaioioksksri

Pieass selsct one of the Tollow ,Hs
************************#

1 DD W73~ Stores wdent form
2 Job Cards

2 Inventory

4 B Jourmel

2 0 Journal

B Logout of system

Please enter your cholee here 7

Figure B.2 Opening screen of workshop mansgement progam

5.1 Ihventory option

By selecting the inventory optioh on the opening soreen
the user is taken to the main inventory menu., Access to

this menu can be gained by anybody but the different
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options on the mehu are password protected., The main
inventory menu is shown in figure 8.3, The only option %o
which everybody in the workshop has fres acecess to, ig the
"wiew data" option, The data entry and the repori

generation options on the menu are password protected.

MAIN INVENTORY MENL
sseofoleiestoksiclerkalok deskiok etk

{ gelect of the follew
AT A AT A PR ARk

1 Bnter rnow data
2 Yiaw data
. 3 Print data
4 Imvantory received
5 Management Information
B Raturn to mastar manu

Please smter yvour shbolce heres T

Figure 6,3 Maln Inventory menu

6.1.1 Data entzry menu

By selesting option one, on the main inventory menu, the
usér im taken to the date entry menu shown in figure 3.4.
The only people who can mcoess this menu from the main
menu are the stare manager and H%s assistant. By seleeting
option number 1 or 2, the user can enter & new "A" or "E"

elass item to the computer stock. Once the information for
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a new stock item has been entered uvnto the cemputer for
the first time, then access to option number 1 or 2 for
updating purposes iz denied. The spare is now no longer
new to the computer stock and therefore any changes which
are to be made to the descriptioe, bin-number,_lead Lime
.ete.. have to be done through the update option (option
number's), on this menu. Options number 3 and 4, are only
present in the demonstration package. It is through either
of these aptions that one of the data files, A" o» “E"

class item File, cen be initialised.

UATA ENTRY MENU

shsiesiea denheskoksieolookesbiok
thaa sglect ora of the follow
RS AAAR A folowing

1 Enter risw “A” jtem

2 Entar naew “E” itam

3 Initinllsa "A" item flia

4 Initiolizae "E* ltem Fila

8 Updote or change existing A or E class mam
E FRaeturn to main Ihventory manu

Plasgs erter your choloe hers 7

Flgure BG.4 Da't'a_ 'éntry menu




'Ths first.optinn to be discumsed is option number 1,
"Enter new "“A" itewm “. On gelecting this option the user
ig first asked o énter the part numbsr for the item to be
adﬁed to the compﬁtar stock. The computer then searches
through the "A item file" looking for a part number which
matches the one which has just been entered; The item file
for A items, containe gll the information which is
pertinent %o an A itewm, and would, before computerisetion,
have been found on & bin card and in the eatzlogunes
described esrlier. If a mateh for this part nutber is
fnund. thert the computef informa the user, that this part
already exists in the ocomputer stoock and the userlshould

therefore select the update optien.

Every part number is made up of four distinet subsections.
& typical number would be 1234-2Z2-567-B789. In order to
Speéd up the retrieval time for s part numbex, the number
iz entered in four separate sections. The user is réquired
to press enter after every ssction of the number has been
entered, If the data base now sesrches for & part numbar}
it only has to search for four short strings ss opposed to
having to zearch for one 13 bhit alphanumevic string. This
method of part number entry can be changed when the
progran iz rewritten in & fasgter tata basé langvwage. The
way the deta basge seavches for a number in the rezpective

item file, is shown in figﬁre 8,5, and describad below,
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- PART NUMBER: "234-Z7-5S67-B782

P~

\ |
V4 BET NEXT FART NUMBER
\ FROM ITEM FILE
/7

AN TN

/1N NO

DOES 2 BIT ALPHA STRING MATCH 225 /N

NO

NG

h—-—-_-‘-‘-'__"‘-'—-—._
\

N~

DOES 4 BIT NUMERIC STHING MATGH 2347 '

PART FOUND

Figl.jre 5.5 Fiow dlagram of _da‘té base tracing @ part number




To search for the number, 1284-ZZ-587-8789, the computer

would do ths follhwing.

a) The computer first considers the shortest strihg in the
number, which is the two bit alphs string "2Z". If a
part number is found in the item file with the sume
aglpha string, then the computer leoks at the next |
string in this number. If the alpha string does not.
matoh, the computer msborts the Searoﬁ_with-respeet te
this number and congidsrs the next part number in the
data bass.

b)Y Having successfully matohed the alpha string, the'
oomputer now considers the nsxt shortest string in the
number, The next shortest string is the numeric
string,"867", If ths part number which is being
considered also has the same numeric string then the
computer will look st the naxt string in the number,
glse it will ebeort the-search'hara. and consider the
next part humbse, | _ |

¢) The second last seation of the number to be considered
is the numeric sfring, "§789", If a match is Found then
the ecomputer will-loﬁk at'tha'laét striﬁg in the
numbrer else it will agﬁin abort the search here.

d) The computetr noew looks at the last numeris ¢iring,
"$234”, If the numbers mastoh at thim stege, <hen the

comnputer has found the corrsot part nunber,

Having verified that the part number husz nat.heen entaved

on the g¢omputer stoeck the user is given accrus to Lhe dats
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entty screen shown iﬁ figure 6.8 below. The user is
required to enter the MAD (Mean average demand deviation
during replenishment lead time) as well ms the annual.
demand for the item. These two entries will never have to
bg updated by the user again, since the computer will
gather tusege data for the parts and then naleulate the
annual demand as well as the HAD'itself..The information
entafed on this sofeen together »{th the EQ&@ and ROF which
is calculated by the computer from the data entersd, are
stored in the "A" or "E" class item files, depending on
part classification, If while entering the information for
the spare, the user makes & mistake, then they can return

to whichever Pisld they made the error in. -

ENTER DETAILS FCR A ITEM 1284-ZZ-BE7-5788
sesfeshesgestenierpesiesieoie ki e siesfesfeshsfasidaliok seesiok oo sl il sjo it st alenit

1 Enter name of part

Erter bih numbear In which sparas are storad
Enter guantity of sparas currently In stock
Enter price of spare

Emtar quantlty of spare used per year

Entar delivery lsod time for sposre In days
Enter mpen avarage demond devietlon par year
Ertar cost of ordering spers

B0 AN BN

Is the asbova corrett Y/N 7

Flgure 8.5 Details to be sntered for & spare

-85~



The second option on the data entry menu is that of
changing or updating an existing “A" or “"E" elass item. On
‘selecting this option the user is again asked to First
énter the part which'they wish te update or glter. The
computer carries out the same chék as desoribed. above,
and on verifying that the part'numﬁer does exist the user

is given ncoess to the update menu, shown in figure 6,7
below, '

' TEMS WHICH CAN BE UPDATED
giiiiiitg*i*****wi*m***w**w*****

ne of +the following
e e R i s e

1 Updete NATO/ Identification/Part number

Updete Itam description _

Update bin number B which spares are kept
Update delivary lamd time in daye

Update ennual demand for ltem _
Updmte prita of spoarea _ '
Update mesn average demand devietion per year
Updete cost of ordering spare

D-IMHWAWN

Plaasa erter~ your cholee herea 7

Flgure 8.7 Menu for differsnt update optlons

A1 the information which was originally entersd for the
rart on the dsta entry sereen shQWH in figure §.6, can now
be updated. The uyer is given thg option on the update
menu to shange the MAD. This option will not exist in the

proper multi-user package, since it will be calculated by
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the computer, It is however useful to have this option
available on the demonstration package, in order to
illustrate the affect of the MAD to manasgement. 4 field
which can not be ohanged on the update menu is the stook
1avél. The enly time that & ptock level has £0'be updated
manually will be at thé end of a cycle count, when it is
found that the computer stoek and rhe physiesl stock do
not matoh, This cean only be done by'the wnrkr:np mapager
since it is he who has to answer for the discrepancy in
the stoeck levels. The stock level can only be updated in
the management information esctien of the program, which

Will be discussed later.

If as an example the user would like to upﬂaté_the bin
number,.aptinn number 3, then the sereen would aépear a8
shown in figure B.8, If the part number is.uhanged then
the original part number nc longer exists in the computer
stock ﬁnd a new part could now be entefed under the olid

part number. -
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NATO/ID/Comtrol number 1234+ ZZ-557-87E8

Dascription of part - {Seerbox

Durrent bin rumber T 1235568
Present guantity In atock ' 1
Prasent liwted price - _ AR 5288
Current quantity used per year 22
Current dafivery lemd time in days 21
Presant meon average demand davietion par year |
Present

cost of ordering spare : . a7z

FPleass enter new bl number T

Figure 6.8 Screen when updating bin number

€.1.2 Data view memu

Ho pagsword is required to gain access to this menu and
therefore can be accessed by any of the network users. The

date view menu is shown in figure 6.8. If the user Solocts

one of the first two options then the soreen will be

identical to that shown in figure 6.8, except that there

will be no place to enter data.
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DATA VIEW MENU
Sesfeskoleeik ekl ele

Ploase select one of +he followin
speatesieseskolok ke ek e sdoiololeioololedoiodosiel

1 View a singls A" item

Viaw = singla B itam

View A" them file

View "E" tem Fila'

View bin locatlons of “A” Mams
View bin locations of “E” ltems
View stock levels of ~“A” tpms
View stock levels of “E" items
Return tc mein Inventory menu

DO-OWhWN

Plense anhter your choice hera 7

'P'-‘igure 5.9 Menu for viewing data

- Whert the pomputer filss away the different spares in the
dets files it gives eaoh.spara & unigque computsr generated
fnumbe:, Therefore the first gpare will be stored away in
the data £ile as spare number 1, the second as spare |
namber 2 eta. it doeg not fiia awéy the sparses aOObrdiné
to their part numbers. The rest of the options on the view
menu allow the user to look through the entire "A" or "E"
item files. If the user wants to look at the "&" iten file
then the compubter will ask the.user from what computer
generatsd number the user would like to begin at. The
option of viewing an entire fileiis useful, if the user
wants to know what the part number ror a partiocilar spare

is, but only knows the name of the spare,
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The above quer: facility could not.be written properly in
hasic because of the limitations of bagie. As this aquery
facility operates now, the user is forced %o loak through
the entire f£ile to find ﬁhe part number corresponding to a
particular part. unless the user knows what the computer
generated number is for the part. In the proper multi-user
data bage, the date base will be uble to search for paris
by Jjust being given details about a partiﬁular Field
pertinent to that part. As an example the.user could.geﬁ
the database to sesrch and retrieve all spares which have
© the word "gear" in thelr name., This is an 1mpravemERt over
having to sit and go through hundreds of computer
gensrated numbers. The reason this facility can not be =et
ue properly in basiﬁ is, becnue=e basic anslyses an entire
- field dnd not just parts of it. A proper déta base.paekage

will be able to analyse sub_sactidns of 8 fieid and reads

wpper case and lower case letters as being the same, basic

cannot do this,

Figure 8.10, shows what the user seés when viewing thé TA"
item file, If the user wants to view bin numbers or stock
levels then thg:scrsen'will_be'identical to that shown in
figure 6.10, sxcept that the part number will be replacedl

by bin level or stock level,
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COMPUTER NUMBER  DESCRIPTION  PART NUMEER

Splash plate 1290—-EE-384-57668
Injector unit 1256~KK-828-8543 |

1 Gearbox 1R234-ZZ2-567-5782
2 Chuteh BE548-6T-622~-B285
3 Fetrpl pump 3J218-AA=BB3-7384
4 Steering wheel1234-~-EH~S43~TEES
S Battery 457e-HH-578-8887
B Headiamp g47E-KL-B74~24658
7 Fromt grill . 1209-55-432-5748
B Bumper 1296-EE-554-1052
8

2

Pleasa press ENTER 1o contlwie

Figure B.18 Screen es seen when viewing item file

8.1.3 Data print menu

This menu is password protected since it.allows the user
' thé facility of.produoing reports., This m_nu.is suoﬁn in
figure 6.11, The peaple who can mccess this menu are the
workshop and planning manager as well as the storas
manager. The reports which ure gunerated on this data
print menu are identical to those which could be =een in
the datsa view option, By having both a data view and a
~data print option it prevants the genaratiﬁn oF
" unnecessary reports, since the qfher users who have no
real use for the reports can vie; the reports in the fiew

ocption,
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DATA. PRINT MENU
skaksfeleessi sk Sk

Plaagse select one of the tollowing
s atlenfesiesioe Sesterie e o leslesheokeesfestedicnle e skaledevionleis

1 FPrint a single *A” ltam

b Print m singla "E” ftam

Frint "A" [tem Tie

Print “E” tom Flle _

Primt bin locations of "A” ftams
Frint bin locetlons of "E* itemg -
Print stnck levies of “A” ltems
Print, stock fevelz of “E* [tems
Return to main inventory meria

Om-10mn BN

Ple=se enter youb cholee harae 7

Figure B.11 Menu for printing data

Puring the writing of the program it would have been
‘gusier to have both the view and print options on the same
neny, Thim was ot done and separate menus wers drawn up
in order to keep the program as user Friendly sm possible,
People who are not computer literate often ha#e & big feéf
of computers and therefore by having both the print and..
- view optiong oh the same menu,the genersl user will be
able to access this menu and will then be denied entry to
pertain optiuns within the menu, This can often be very
Prustrat.ng for people. The next point is that had beth
the options been on the same menﬁ, then the menu would

have looked very cluttered and the program would again
have lost its friendliness.
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8.1.4 Stock receipts
The inventory received menu is password protected and the
only people who can access it are the store manager and
his agsistant. Stock receipts are regarded as being any

~ stovk which is delivered by & suppllier or returned to the
store Trom the shop floor. The menu for edding stmeck |

receipts ¥o the computer stoek is shown in figure B.12.

MENU FOR ADDING STOGK RECEIPTS
USSR A oA S AR otor B A

Ple ct g of the Tollowin
S A e reing

1 Enter new stock for "A" ltem
2 Entaer few stock. Por “E" [tam

Flease entar your thoice here 7

Flgure B.12 Meru for stock returns or dellveries

After the user has wmade a selection they are asked to
enter the pert number whioh is fivst varified by the .
cuomputer, On entering = valid paJt number, the user is
given acoess to the sereen for entsring new stook

arrlvals, whioh is shown in figure 6.13, The user has to
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enter how much stock has arrived as well as the invoios
nurbez in.ths case of a delivery, or the Job number in the.
case of a gtock return. The user is not required to entex
the supplying companhy since the spares suppliers mre all
on sole supplier, The stock which has arrived is added by
the computer on to the existing stock total to give a new

computer stosk totsl,

| NATO/ %D /Control rumber 1284-Z2-BE7~57E8

De=cription of pert ' _ Saarbox
Currant bin mumber _ 123-568]

Presant quemtity in estock 12

Erter mmount of etock that has arrived 7
Entar the invoice/job rnumbar 7

Figure 5.13 Screen for entering stock clallve_rles or _r__e'l:urrfas{_

6.1,5 Hanagement informstion menn

This menu is password prcteotad rnd the only peoples who
can aacess it are the workshop manager, stores manage? and

his assistant, The menegement information menu is shown in
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figure 8,14, Once having gained accese to this menu,
acoessibility of the different options ig limited. This is
mentioned above as being confusing, but it is felt that
the'threa most'eduoatéd users on the system will be ths
only ones sccessing this menu and the menu will be

e

restrioted to five or six gptions only.

MANABEMENT INFORMATION MENU
AcoiesecfesieseseR R derle e kAR FoRR

| aalact. of the Ffollowin
iﬁi@iﬂ?ﬁ¥%*$§$¥***********#

1 A" jtems which are below minimum lavel
2 "E” [tams which mre balow minimum leval
H A" B “E' iem stock levels

4 Toke on stock levels and dotes

5 Camond for A" Heoms

B Damand Tor "E” jtems

Plossa enter your oholece hers T

Flgure B.14 Menu for management Infpr-_rna't!cm

The first option to be disthSed_is one to which all threes
the users can gain aocess. The option is that of items
which are below minimum level, On selecting this optlon
the uéer.ean furthar dacide whether they want to view the.
‘report or have a printout of it.'The reardsr point is

caleulated from the information found for sach spare in
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the item file, and iz then stored in the item file. The
BO@ is caleulsted using the same information Hours used
to work out the reocrder point and is also stored in the

item file,

The reorder point represents the minimum point in a

Min-Hax stock contrel system. The reoprder point is

teleulated using the equation which was derived in the

literatore survey:

ROP=D(LT )+Z8d=D{LT}+1.25Z (HAD)
The present guantity in stock accarding to the item file,
iz compared with the reorder point Value,-if this value ism
less then or aquﬁl to the reorder point, then & reorder

gituation will be flagged.

The BOQ is ealeulated by means of the equation dérivad in

the literature survey.

E0Q= {ZDE
Jic

The report which is produced by the program for the "items
below minimum level” option, is shown in figurs B,15. The
report gtates what the reorder puint_is,.as well as the
rsdrder quantity and'the preseﬁt st&ok levei._lt must be
noted that the EOQ is not always an amount equal to ox
greater than the reorder point. Therefore it is posszible
to place sn order for an amount squal to the E0R, but,
this order will not be suffigient to make the stock level
greaber than the reorder point. The situation in which the

above menticned seenario can oecur woald be for =an item



. that is not umed very often. If this item had & ROP of
three and an EOB of two, and there was to be a sudden rush
for these items then the sitwation oould arise where the
an hand giock were zero, an.arder equivalent to the E0Q
hed been placed. On receiving the newly ordered stock

there would still exiet a reoxder situation.

It would be very easy to write the program such that the
order quantity would not be the EOQ, but rather twice the
EOR in the above situstion, This hag however not been done
in the demonstration packare and will alse not be done in
the final multi-user program, The reason being that the
above cage is an extremely exceptional case, and by
leaving the decision to double the order as in the above
example in the store man’s bands, #6u leave him feeling =5
though he is still the total decision maker, He will now
see the EQQ as being nething more than the old maximun
point which he would always have got from his manual bin
cards, With the option displaying which items have to he
vecrdered and recommending the order guantity as
caluulatad'by the EO&, a prupaf]stock contrel gysten has
been introduced, The store manager and his wuwsistant can
now run this modern store without knowing esnything about
stock contral and they have beooms independent of their
store men for being told when to ordexr. The reorder
gituatlon will continue to bes flagged until the new stuek _

hag arrived aad been entered on the computer,
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i

ol

O | MNATO/Idertification/Part rusmber

1234-2Z~5657-5789
SAB-RR-B54-1295
1564-FF—242-5413

83875~-B-258-9687

Reotrder paint

o1

W N~

Reorder quantity.

)

S
5
=3

Figure G.15 Report for A cia_ss'items_ below minimum




The third optisn on this menu oan only be acceszed by the

w,workshop manager. This option is used for updating the
sﬁock levels of "A" and "E" c¢lass items. This option will
only be used if, after a cvels count it iz found that tﬁe
onmpuﬁar stogck and the phyeical Btock are not in

" sEreement. Figure 8,16, shows the sereen fur.khis eption.

NATO/ID/Contro!l rumber 1RRL-22 S5 7-678S |
Dascription of part Gearbox :

Lurrant bin numbar : 123-588|
Prasant guentity in stock =2

Pleass entsr new stock level?

F”igur;a B5.18 Secreen for updating new stock leval

The fourth option is aat of take on stock levels, times
&nd dates. The menu for this option is stown in figure
6.17. Here the user is given an option of viewing the
report or receiving a printont og the report. The term
"take on", refers to the last time the stock level was

entered officially. The stoek level san be entered in two
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different places in the program and added to in one place
in the program. The stock level is entered initially when
the stock is entered onto the computer for the f£irst time,
thiz is the first place the stock level can be entered,
and the second place is when ths-sture manager slters the
stock level as demeribed above, after a eycle_ count. The
gstock level cen be sdded to after a delivery haz taken

place or spares are returned to the store.

TO VELS AT TAKE ON DATES
S**E#ﬁ*[ﬂzg*ﬁ*m***Q************

act one of the followlng
Flsose Select SoR. 2l.E. ol

1 View an “A” item toke on dete

2 View an “E” item take on data

3 Print an “A" tam take on deotse

4 Privt an "E” kem %tsoke on dots
"B Raturn to morsgement Informetion menu

Planse erntar your choice Hﬁre 7

'_F’Igure B.17 Menu for changing stock laevels _a‘t _'take on da-i_:es_

The take on stock level does not usualiv equal the present
stock level, sinee the take on shock level, time and date
are statie figures which are used as a datum fox

aconunting purposes. The following example will show how
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the take on stock level and date are vsed. If on the first
of the month & delivery arrives FPor item Z, and thes total
gtogk v# Z, ineluding the delivered amgunt ig ten, then
the tske on stock is ten. The take on date, is the date on
which the deliversed items were entered onto the computer,
and the {zke on time, is the time at whinh the transsction
took place. Depending on when the stock level is changed,
~a corresponding stock code is assigned} If the stock level
has never been altered since it was initialiy entered,
then the stock code is 1. If it is altered due to a stock
receipt then the code is 2, and if it is changed manually
by the store manager then the code is 3. A report.which

displavs this information is shown in figure B.18.
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{
O [. _ l O
NATO/ Identificstlon/Fart number - 1234-Z7-557-8789
O | Description of part Gearbox 1O
Ol Quarttity in stock at take on -3 [ O
i O I Take on date o : . B1-86-91 ] O
O | Take on tie P55 l O
G l Teke on code . ' - 2 | O
O V' tnvoice number : 357T-87A |3 o
I Code classifcationss l
Q [ _ l O
[ I=Date sl iInformation was origbholly entared:
Q . ' - [ O
2=Date of stock receaipt
O l I=Date maonagemant _changed stoclke loval [ O
ol o

Figure 6.18 Report of stock levels at take on dates



The fifth option on this mena iz the "Demand for an "A" or
“E" elass item&i The report gensrated with this option is
derived from the “item umage" file, Every tims an item is
drawn from computer stock to be used on a joby, then the
time, the date and the J¢bh for.which the item is used is
recorded in the "item ustge" file. An item usage FPile
exiske Ffor both "A” and "E" elass items. The report which
ihdicates these details iz shown in figure B.19. In the
.proper package it will bs useful to not only list the part
number but also a deseription of the part, this would make
the resading of this report mu~h easier. It is from this
file that the computer can draw some of the information
necessary to generate the new EORs and ROPz for all the-
“items each year, From the infarmgtien ~*wred in the "item
‘usage” file the computer can caleulate the averade cdemand
and tﬁe.mean aversde demand deviation per year for each
spare. It then combines this with the information found in
the item file %o wofk_cut the new E0Q and ROP Thie
regeneration procegs hag not been written into the .rial
packagé dus to the small amount of data that can be stored -
in the trial package. The regeneration process will ' _
howsver be written.intc the multi-usey package and can be

accessed by the stores manswer only.
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O i NATO/ Ide_am:lﬁcai:!nn/l:art rumbe” . Date used Time used Job No Quantity l O
O | 1234—22.—-557-5739 21-R4-21 14:33 B @89 1 | O
O i 1234-2Z-S67-6789 _ . 25-p4-91 Ba:54 B 1382 1 [ O
ol 1294-ZZ-587-6789 . 2-m5-a1 RE A5 B W1 1 e
o [ 1234-22-567-65788 ' 5-25-81 14:53 B 18 H | o
o | W®34-zz-sE7-G789 - B-285-91 125022 B 120 1 l o
| | 1234-zZ-557-5783 N 14-1315—-91 BS B 129 { l
O 40
[ O | O
ol | O
ol o

E

Figure B.13 Report of an item®s demand




By obtaining the three following bits of iﬁfcrmation:
demand for an item, take on stook levels and dates as well
as the present stook level, i1t is possible to do the
following investigation; suppesing it is now the 15th of
the month and the stook level for item 2, is now §,
aonording to the computer sbtock, then the following
oonnlusions can ba drawun, _

a) The usage hetween the 1st and the L5th of the manth is
five items (take on stook level-present stock level). .

h) By using the item demand report it can bs confirmed
‘that Five items were dramn fram computer stosk during
thisg time'periﬁd.

) If & physickl invenitory now tekes place and it is found
that there ars mcturlly four items in stoock, then it
means one itenm has digappeared uand a reasoh-for_this
nust be found. o

The stors manager is now held directly responsible for

this item. This ability to be able to munitor stock will

lead to an immediste decwsase in pilferage,

To use any of the options in the menagement information

menu it is necessary to enter the part numbsr svery time,

The computer will then first éonfirm this part number is
cokngot, before sllowing agoess to be gained in the

gselacted cptian.
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6.2 Job cards

The second option on the apening'scraen.to be considered
ig that of job cards. This c¢ption is not password
protected since it shares a common menu with the DD 1873
or stores indent Form. Figure 6.20 shows the main job card
and sparss regquisition menu. This screen would not exist
in the f£filnal workshop management pzcokage, si;ce 8 .soreen
like this is bound to cause sonfusion and fruatratibn with
the inexpgrienced user. The user would bgcome frustrated
and confused by the fact that a decizsion which they took -
on- the ﬁrevious screen now has to be retaken, i.e. Whether
to work on a Job card or a stores indent form..They_will
auntomatically start to assume they took an 1noorr§at
decision the first time and have now been denied &coess,

arnd must therefore :atake the daeiéian.

MAIN JOB CARD AND 3PAHES REULISITION MENU
Ao eriedoiisoR R iGOR | itk ****************

lsagn select ome of the followin
F*ﬁi****w*****a?*********** e

1 Enker job datalls

2 Entar sparss requiremsnts datuns
3 Return to master menu

Planse artar your shole haere 7

Flgura B.28 Main Job card and spares reaquisitlon manu
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This menu does however still exist on the trial package,
becguse when the progranm wa‘s originally written it was
expeéted that this module of the program would not be .of
such a large size, i.e. in excess of 58 Kb, It was
therefore expected that both sections could be written in

the ssme basic sub program.

By the user selscting t_he "Job details" optlon, on the
main Jjob card and spares reduisiti_on menu, the user gefs
to the password protected job card menu shown in figure
§.21, The people who oan access this menu are, the _
workshop and planning renager, the foremen and the in/out
- inspector, The first option on this menu is that of

entering a new job card,

JOB CARD MENU
shereotesiienteslok eskiesok

363l re of the following
R S S o A s

1 Enter & new Jab card _

"2 Mazka mltarations to existing job card

3 Enter work dorna on = Job

4 Joby cards for rejact Jobs _

5 Printout of completed or In progress job cerd
5 Privtout of haw Job card

7 Return to main Job card end spmaraes requlsition meny

Plaase artar your cholkis hare 7

Figurae B.21 Main job card manu
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6.2.1 New job card

On selecting this option the user is asked to choose
between entering a new “"B" or "D" job card. On selecting
the "B" job sard option the user arrives st the new "B"

Job merin, see figure 5.22.

NEW “8~ JOB MENU
s kool deiolisies

P [ tha followin
o RSB B iR B owine

1 Enter Mechanicel work %o be done

2 Entar rlectrical work to be dona

3 Enter panclbeating work to be done
4 Enter spraypainting work +tu be dona
5 Return to Job card menu

. Plensa enter your choice here 7

Fﬂgqre'e.zé New Joh card menu for ”B“”Jbbs_

The program doss not assume that every vehicle arriving in
the workshop requires major work to be done on it, and
therefore the user can select only the options
corresponding to the work which has to be done. The trial
ragkage has been setup Lo handlaga total of 81 mechanical
tasks, 25 eleotriecal and panalﬁeating tagks, as well as 13"

gpraypainting tasks per job number.
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To see how the menu works, the electiriecsl work option

- shall be selected. Firstly, the user is asked to enter the
job number. On entering the job number the computer goes
to the "slectrical "B" Job" file, and searches this file
.to see whether this job card is already entered on the
computer. If it has already bean entered then the nser is
told to access the alterations option on the nain job ocard
meny. If the number d.id not exist then the user is taken
to the data entry screen for new job eards which is shown

in figure 6.23.

***DGOHNKGF‘ WCIHKEHEIF*** Elactrical B2

Make of vahicle
Ragistration of vehicle
Cdometer reading
Holding compary

Enter work to be done here | Estimatad tima
o] 1 | |

2.
H5.
44
5,

F'igur"e 5.23 Data entry screen for new job_ _card B2

: _ 4
The oaly peopls who ecan access the new job card menu are
the planning mznager and the in/out inspector. Once the

details have been entered for a new job card then they are
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gtored in the electrical "B" joh file. The Lotsl estimated
time for the eleetrical job is written from the alectricﬁl

"B" Job file, to the ""B" journal" file.

The foreman are not allowed to access the new job oard or
the alterationg to an existing job card opticon, because
~they have been known to alter the estimated time, as soon
as this time becomes difficult to sttain. The enly twe
peaple who ean aacéss these optiong rre the planning

managér and the in/eut inspector,
6,2.2 Alterations to existing job card

The second option on the job ward menu, is the password
protected option of making alterations to an existing.job
pard. Trig opticn is uwed when artisans require extra time
‘to complete a task or un additional task which was
overlooked during the in-inspection hag been found. An
~example of additional time bsing required occurs when an
artisan is told onm the in-inspection to change a faulty
starter motor. On attempting to exchange it, the artisan
tinds thet the hdlus for the hold down boltg on the angine
block have been stripped, and must now ali be refapped.-
‘The artisan now requires more time than the estimated time

gi?en en the job card to complete the task.

The only person who can make altesrationz to a job card is
the planning manager. By not allowing the foreman to make

~alterstions, merves & dyal purpose. Firstly, the shop

~11%-
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fleor control iz tightened as the planning managsr is up
to date at all times with any changesethat have occurred

6n a job. Secondly, it makes it impossible Por the foreman

to ahjust estinmated times, and they are therefore forced

to meet their deadlines.

UPDATE “B" JO8 . MENU
Sexpesieseeshenerioasioioliniori

! orne of ‘the followin
Rtk i AR A BL AR

1 Update mechanical work
2 Updata alectrical warlk
3 Update panebesting work
4 Updatae gpraypointing work
S Return to Job card menu

Flozse erter your cholze here 7

Flaure B.24 Update menu for "B” Jobs

_ After having accessed the altefations menu shown in figure

6.24, the user nust select the work they wish to update.
If they wish to update the electrical work, in the case of
a "B" job the computer will go 4o the eleotrical "B" job
file and see if electrical work has been entered for this

"B* Job. If a job number doe® not exist then the user will

~1l12~
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not be allowed to make alterations to the job card. Any
alterations which are made to the job card are again
stored in the respective "B” or "D" Jjob file, and the
estimated time is transferred to the respsctive journal

file.
6.2.3 Hark completed on a job

The third option on the menu, is the password protectsd
option, of entering what work has been done on a job. The
pecple who can access this section are the foremen and the
planning managsr. When selecting this option the user is
first asked to de&ide between entering work dons on a "B"

" job of & "D job. OUn selecting the job type, for
discussion purzoses a "B job, the following menu will

appear; as shown in figure 6,25,

MENU FDR WORK DONE ON B JOBS
SR etk s AR R s R AR

Ploass select ome of the iollowing
EEE e P B T T s S S

1 Entar mechanical work dine

2 Enter alectrical work dona

3 Enter panslbeating work dore
4 Entsr apraypainting work dona
S Return to Job eard menu

Plesse arnter your cheoice here 7

Aamr

Flgure B8.25 Menu for werk done on “B“ jabs
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In the case of the electrical foreman, he would choose the
aption of.entsring work dqhe on an electrical jaob. The

user will now have to t?pe in. the job number for the
electrical job he wishes to update. This job number wiil.

now be looked up by the computeg.in the electriecal "B” job '
file. If the job card does exist, then the date entry

screen shown in Figurz 5.26 will appear,

#44DODANKOP WORKSHOMssok Electrical B2
Make of wvehicle Toyotm 4x4
FRagletration of vehicla NMP 318 T
Odomater reading T B4832 Km
Holdlng campeany JKL Ltd

Brter work done hers | Actusl time
e

.2-.

da

5-

Flgure .28 Data entry screen for work done on job B2

On this data entry soreen the foreman enters the tasks:

completed, as well as the time they took him to complete.
This information is stored in thg “Elecdone “"B" joh" fil&,
and the actual hours worked on the job are transferred to

the "B journal file, This information should be entered
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every evening after the days work im finimhed. With this
information being entered every evening it means that the
workshop wanager cen call for a printout of the workshop
journal every morning, and can immediately see how much
work was done on the job the previcus day. A §olﬁparison |
can . also be made from this pr.int.:-out between actual hours
wofked and e;stimatad hours, therefore the workshop manager

will know exactly what the sté.‘tus of every Jjob is.
8.2.4 Job cards for reject jobs

The fourth optioa on the job card menu, is the rejsct job.
card option. As can be seen in figure 6.27, the rejeot Jeb
oard menu is a duplleate of the .'_lOb card menu shown in

f:l.gure 6.2%.

REJECT JOB CARD MENU FOR B JOBS -
SoRsede el siok ek Rk ok etotekok

Plemse select ome of the following
****************************

1 Enter o new reject Job card

R Update an existing rejact Job card

Erter work dome on & raject Job

Primtawt of completed/in prograse raJac‘t job card
Primtout of new reject Job card

Return o main job card and sparas requightion menu

FPloase enter your cholce hars T

P

Flgure .En27 HB’,[BC‘t .lOb cards 'FOr- HEg IObS

~115-



The meparate opitions within the reject job card menu,
which are the same options as thoge in the arigimal Jjob
card menu, can only be accessed by the same people that

eonld access them in the original job card menu.

When trying to aceess this menu the user iz first asked
whether the reject job is a "B" job or ﬁ "L" job. For
disoussion purpeses it will be assumed to be = "B" job,
and thsrefore the user is taken to the reject job card
mena for “B" jobs. The first option on thisz menu, is that
nf entering a new rejeoct jgh card. On_seleoting.thié
option, the user will be asked to enter = job nﬁmber. The
computer then goes to the job card files and starts to
search through these in crder to find & matching Job
number ﬁo'the one entere¢ The first file which the

. computer congsiders is the machanidal_"B" job file, It~
looks through this file for the particular job number
entered by the user, and on not finding it in this file it
goes to the slectrical "B" job File and.lﬁoks here, If it~
still has not found ﬁhe job number after this then it goes
td ths panelbeatiné file and finally the spravpainting
Fils. Access to the new rejeect job card menu Scresen is
granted ms =mocn as the computer Finde a ¢orrespending job
number in one of the files and thereafter confirms that 2
reject job card corresponding to this number has nat yet
been entered, In order to see whether s rejeet job card
corresponding to this jobr number already exists the

aomputer will sesrch through the "rejeset "BY job" file. If
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the job number is fﬁund in the raject "B job file then
accsés is denied to the new reject job card scresn, and
the uzer is instructed to select opticn.number 4, update
of work to be done on an existing reject job card, The
reagon the camputer firsc cheoks threugh the differant_jnb
files, ig becduse there can be no rejeets for & non

existent job.

The new reject Job card entry screen ig identical to ths
new job ecard scrgen, exoept that details such as mnake of
vohicle, registration number, odometer readirg and holding
company_havé already been filled in. Thase_details-are
obtained from t.e Jjob card File that has a job number
sorresponding to the reject job number. ALl the reject
tasks are entered on the sams job oard and in cne:oommoh
section, irrespective of them being mechenieal,
glectrical, panelbeabing or spraypainting btasks, When a
new 3db card has been entered or an existing one updated,
then this information is stored in the “reject "B” jab”

£ilm,

The only peopls who oan acecess the third option on the
reject job ocard menu; enter woxk done on a reject job, ars
the foremen and the planning manager. Any work which is
entered as having been done on & reject job is stored in
the "rejdone "B" job" File. The data entry sereen for work
done on a rejent job iz the same as that shown in figurve

£.28, axecept that it is now For reject jobs. The prcoadure
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for printing a new reject job card or a sami/complets
reject job card, is identical to that used for proper job

cards and will be dizoussed in seotions 6,2.5 and 6.2.8.

6.2.5 Printout of new job card

"

The Fifth option on the menu iz that of a né} Job card
‘printout, The only pecple who can access thiz option dre
the workshop manager and the planning manager. The
printout menu which is linked to this option is shown in

figure B.29.

PRINTOUT MENU FOR NEW “B” JOB CARDS
seriesisRiesoi e Solokokokseiieoloieioioisingsokeiop ekl

Pleagy seloct ore of tha fnilowlng
R R oh R R e AR AR ST

1 Print an entire job card

2 Frint mechanical work only

B Print elgctrical work only

4 Print panabeating work only

5 Print spraysainting work only
& Raturn to maln job card and spares  regusition meru

Plasse sntor your choica herep 7

Flgure 8.28 Printout menw for naw “B* jabs'
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In vrder to printout a new Jjob card the computer only has
te &ccess the mechanical "B job file, the eleckrical "B”
joh file ete. It does not have to access both the
mechanical "B" job and the meohdone "BY job file td
produse @ new job card printout, but this iz not the ocase

ffor & fully/seml completed Jjob caxd.

‘The job eard is printed ontuo a standard Job card _
(DD 1813), as shown in Appendix A. The printout funetion
of the computer was purposefully met up to do this, o
that when mansgemant were given & demonstration of how the . -
package works they would not discard it for the reasom
that thay now had'ﬁo order and male up new stationery. The
computer prompts the user who requires a printuut_by
asking the ussr to please engure & new bD 1813 is in the

printer and 1s properly lined up.

Ag shown in figure 6.28, “here are & number of vptlons
available to the user. If the user chooses to printout m
whole Job card ar & particular gectlen only, then the
eumbuter will ask the uzer how many copiles they require,
The user can make up to & maximum of th-ce sopies, and the
default value is sev at ons, When printing an entirs job
oard the computer draws informaticn from the mechanical
g Job file right through to tha &praypainting "B" job
file. Every subssotion is printed on & meparate DD 1813,
Figure 6.29 shows a printont for a single section of a new

Job ezrd, ‘That has bean diaousaed akove spplies equally
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rell to & vrintout for a new reject job card.

Figure 6.29 iz shown on page 1i'%. Tals figure has no title

ag 1t 12 on oaffiecial document.
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8.2.8 Printout of a completed or in progress job ocard
Thi=z cption can only be accessad by the planning and
workehops manager. The menu for this option is identical
to that shown in figure B.28, except that now the user is
not printing aﬁt new job ecards but rather comwpleted of in
progress job cards. The computer again prompts the user.
about aligning the DD 1813 as deseribed above. The
differsnce between the computer printing out a new job
card and & completed or in progress Jjob ecard, is that the
eompuker mugt access both the mechanical "B" job file and
‘the meshdone "B" job file in order to do tha printout. An
example of this printout is shown in flgures 6.30, This R

figure has no title as it is an official dooument.
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5.3 The b 1873 or stores indent form

“he third option on the opening screen to be considered is
that of the DD 1873 or gtores indent form. As mentioned in
shapter B.2, a common scrsen exists for the DD 1873 and
the, job catds; thie screen is shosn in figure 6.,20. All
users can gZein asccess to this soreen, sinocs ghe sioras
indent menu option is shared with the job card menu
option, By the user.seleoting the spares regquirements
option, acoess is'gained ia'the sparss requisition menu,”
shown in.figure 8.31. The people who are allowed to access
this menu aie the workehop manager, planning manager and
the in/out inspector. The first option on this menu is -

that of entering a new DD 1873,

SPARES REQUISITION MENU
seaoksiesitsiesieickalciol destkolofik ek

Piansa soelecst one pf "I:he fnilowmg
Herteralexioatini st ook doic il oot aeskeleialope

1 Enter & naw DD 1873 for a "B* Job
2 Update an exlsting DD 1873 for a "B Job
Printout of = completed DDB7T3 for & “B" Job
Dbtali = spares status report for a2 YB” Iob
Erter & new DD 1873 for o “D* lob
Update =n existing DD 1873 for 2 “D* Job
" Printout of 2 completed DD 1B73 for & "R Job
Obtaln o spares ststis report for 2 "D Job
Roturn to main jobv cerd and spares roquisition mert

IPlense enter your cholce here 7

Figure .31 Maenu for the requ-lsltidn of spares
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B.3.1 New stores indent form

This eption is not password protected éince it doms to a
gompon menu, referred to as “m.m 1 for “B" job DD 1873s",
This menu is shown in figure 8.32. This menu would not
appear in the proper workshop management pfogram s%noe it
would cause to wuch confusion. This menu would be combined
with menu 2, shown in figure §.33, to form & single menu
shown in figurs 8.34. The two menus were not combined in
the trial program, since the menus did not affect the
cutput of the program. The reason for the two menus is
that during the development stages of the prodram the
actual sizes of the'different'suhprograms were not known,
and nor are the menu options, This results-in these'tvpes

of menu. arrangements being present,

VMENU 1 FOR "B“ JOB DD 1873%s
***************************

Plesse select one of thse foilowing
****************************

1 Entser a rew DD 1873

2 Obtalh a epares status report

‘B Boto menu 2 for “B“ job DD 1873°s .
4 Rebturn 4o main job card and spares requisition meny

[Plessa enter your cholce hera 7

Figure B«32 Menu 1 for "B” job DD 1873
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MENU 2 FOR “B* JOB DD 1873"s
et AR Ao ARt e A

PBloase select ane of +the following
s sesi e spe e e shenp ole sl shese s e sjeoyafe Hesie s je gt

1 Updete en existing DD 1873

< Obtalh 2 DO 1873 printout _

8 Boto menu 1 for "B” job DD 1B73's

‘4 Returm to main job card and spares requisition menu

Pleaga arter your cholce hare 7

Figure 5.33 Menu 2 for “B” Job DD 1873's

MENU FOR “B” JOB DD 13’73"9
Hojeskesiesieiieieiredekskoksogelekoek ool

Flasse salect ane of the following
********W***************** _

- Update an aexiating DD 1873
Obtaln a spares =2tatus report

4 Obtsin a DD 1873 printout

5 Return to malh Job card ond spargs raqulsition menitd

%Enter a new DD 1873

Plerse erter your choice here T

Figure B.34 Proposed menu for “B” job DD 1873%s
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The first option on memu 1 for "B" job DD1873s, is that of
“entering a mew DD 1B73. This gection is password protected
and th? only users who ean acceés it are the planning
manager and the in/out inspector. After the user has
selected this option they are reéuired to enter the job
number of the job for which they wish to type in a
bD 1873. The camputer ﬁhen goes to the job card files and
starts at the mechanical "B" job file to look for the job
number jqu entered. If it does not find the.jab number in
the mechaniecsl "B" job file, then it goex to thne
electrical "B" job File, If it does ﬁqt find it in this
£ile then it will continﬁe to look throuzh the
panelbeating and finally the sparypainting file. If ne jab
cﬁrd can be found to match this job number, then the user:
is not allowed to enter a DD 1873. This polioy is based

on; "Ko job number equals no spare”.

When the computer manages to find a job cﬁrd that matehes
this Jjob rinmber, it will then search_through the “spares

“B" job f£ile" or "spares "D" job file", depending on the

 jeob nﬁmber entered, to see whether a DD 18?3_corresponding

to this job number already exists. If a DD 1873 does
already exist then the user will bs told to go te menu 2,
and seleet the option for updating an existing DD 1873, If
- the computer can not find a DD 1873 .o this Jjaob number,

then the user is given accass to the data entry sereen for

a new stores indent form. Figure 6,35 shows the dats entry

soreen for a new DD 1873. The user can enter a %otal of 83
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spares per job on the demonstration package. The user is
first required to enter the patt number and the

" deseription. The part number is again enterad in four "
separate parts as explained earlier. Once these detalls
have bew. entered the user is reduired to state whether

" the spares ars:"A“ url"E“ class items as well as the
number of spares vequired., It would be ideal if the Final
package had enough speed to search for spares and thaﬁ

' detefmine whether these are "A" of "E' class items and
thereby not have to rely on the user £o enter these
.details, Once all this informatiocn has been enterad.on the
computer then it is stored in the spares "B" job file or

the spares "D" job file depending on whether it is a "B"

or an jclb-
#KDOORNKOP ﬂGHKSI.‘S** Job number B2
Data entry screen for a DD 1B73 page 1.
NATO/ID/Part No | Lsscription A/E | Gusntity

At

qure 8.35 Data entry screen for a DD 1873
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6.3.2 Updating an existing DD 1873

The second option on the sparss requisition menu, is that
of updating an sxisting DD 1873 for a "B" job. On
selecting this option the user is taken to menu 2, which
ig shown in figuve B,33. Thiﬂ.menu is once sgein not
password protectsd since 1t i® a common mwnu, as discussed
warlier, The option which must be selected on this menu is
that of updating ap existing DD 1873,The only persocn who
oan access this option is the planﬁing managér. If
everybody were allowed to access this regzion then it wonld
allow for large'soale pilferage, The user is reqguired tu
enﬁﬂr the job number of the DD 1873 to be updated, The
computer now searches through the spares “B" Juob fils to
gee whether a DD 1873 does correspond to this Jjob numbex.
When the computer has found the DD 1873 whioch corresponds
to this job number, it asks the user from what page he
would 1like to begin ur iasting. The computsr then goes to
the pasé entered or else to the defautt page, page 1. The
data entry scresn is the same as that shown in figure

8,35, exeapt that neow the columns are £illed in.

& Peaturs that has not beer included on the demonstration
packags but must be included in the final multi-user
package, is that no information aboht g spare oan be
nhanged on a DD 1873, once the spares entered on the DR
1373 have been withdrawn from stock, This featurs will

rrevent pilferage, by not allowing pesple to go and change
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% Auantity after the spare has been iszsued. The only tinme
that a spare which has been issuéd sub by sliterad on a
DD 1873 is in the following exampls. .? two widgets are
reguired but there iz only one in the stara, wnd
managenent decides to go ahead with the job, then after
tﬁe iesus hag bsen made, the guaniity required according
to the DD 1873 will now be cne, Thie value can now be

altered since the spare hag not been issued,

Another f£eature which has not been included in the
demenstration package but must ba inciuded in the
molti-user package, i, that the computer must cheek
whether a spare has besn ordered twice or not. Thig will
ba done hy the computer checking all part numbers of
gpares that have bsen entered on the DD 1873 by the msthqd'
deseribed in chapter 6.1. If the computer finds & match
then ths user must be given ths option of whether they
want to order additional spares or digregard the pars

number they just entered.
6.3.3 Spares status report

“The third cpticn to he cdnsiderad ls that of the aparés
gtetus weport. After having seslected this option the user
is taken to menu number 1, where the spares status report
option is selected. This passuord protected pption can

nnly bhé ascessed by the workshop and tha planning manager,
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The spares status report is the most powerfnl Job planning
report that can be attained from the data hase, It is the
report that tells the planning manager, only seconds after
a DD 1B73 has besn sntered on the computer, what the £ill
gt for spares is with regpect to a DD 14973, This report
¢an only be seen 8% 8 printout and hew no view fasility. A
éample report iz shown in figure B8.38, This rsport is |

dravm up from the spares "B" job file as weoll as the "A"

“and "E" item fileg, The guantity reguired zceording to thes

"BY joh file, is vompared with the qguantity availahia in
the "A" or “E" item file, depending on the class of upare,

If the quantity svallable is equal to or greater than the

guantity reguired., then thefe ig & #4111 aut for thim

spare, If there is nét'a:fill out then the reason is
speeified and it cen only be for one of two reagons, These
reasons are, firsflv, thare is no such wpart in stook, o
geaondly, the part is in stock, but there is not |

gufficient to meet the order reguivenmant.
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O I'NATG/ID/F'nrt number Description Quarrtity  Filiowh Stackout reason | l O
' . _ Raquired :
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(

Figure 65.3B8 Spares status report for a “B” job



The £ill out for & particular job changes the whole time

: with the aomputerised system as theres iz no reservatioh of
computer stock. A& an example jab No 1 could have had a - |
00% fill.out yesterday, and was waiting for only one spare
to arrive, which was due today. After this spare has
arrived and a new status report is reguested, it aould bs.
found that only a 80% fi'l out exists and not 100X as
expected. This situation exists, becsuse hetwsen the time
thet the two spares status reports were requested, the
spares for job No 2 were issusd as this job had a 100%
£ill out. In order to get the 100% £ill out for jeb No 2
somé of the same spares_ﬁs reguired for job Ho 1 were

required for job No 2.

The above, iz a classic example of what oan hsppen in 2
dynamic stook control system. Thig would never have
happened in a statie FIFQ gysten where zpares regervation
takes place, It is bettér to have a dynamic system that is
run on a first filled, First served bagis, than-ha#a 3nbs
not being sterted beomuse the spares have been rasarvéd.

as deseribed by the sxample in chapter 4,
B.3.4 Printout of a completed DD 1873

The fourth option on the spares requisitios menm takes the
usRr ta Menwu E.IThe anly persbn who can access the,
printaut of s completed DD 1873 opiion, 1s the planning
manager, When the ueer enters the job number for which a

DD 1873 printout is required, the computer Ffirst checks

-133-



that this stores indent form dogs exist. After locating

the DD 1873, the nomputer warng the user that if this

printout is made, then the ztock appearing on the printont

will be withdrawn frow computer stoek in the different
item Pilez. The stores indent form is then printed onto
the standard DD 1873; as shown in figurs B6.37. This
printout would then be the prompt for the store man to go
and retrieve these spares from the respsctive bins. On the
printcut.is found tihe quantit& of sparas.ta be removed,
the bin number where the sparss are found, as well as the
nnit price of a spars, This information im drﬁwn from
‘either the "A" item file or the "E" item £ile depending on

what the spare is classifisd as,

As the printout is produced the oomputer changes ths stock
levels far the respective items in their item file! The
_spéraS'which now sppesr on the DD 1873 have been removed
from the computer stoeck and therefore have now been
regsrved in the physical stock. Every time a DD iB?3 is
printed, the fellowing information iz trangferred to the
"A" item usege file or the "E" item usage file depending
con the type of spare. The following details are |
transferred to the usage files, the part number, the job
the spaﬁe was used for, how many spares were withdzawn, as

wall as the time and date of ﬁithdrawﬁl.
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. Figure 8.37 DD 1873 printout



B.4 Journal files

The fourth option on the opening sersen to be considersd
is the option of journal files. The user is asked to
gelect either the "B" journal or the “D" Journal option.
Both options are password protected and the only peoéia
who oan aceess them are the planning manager and the
workshop manager. On selscting the "B" Journal option the
user is taken to the “B" journal menu shown in

fiﬁura 6.38. The user can seiect one of twa options from

this menu, the first being the journal enauiry.

8 JOURMAL, MENU
seofesioie i e skieokok e

: of tha following
I A TR vl

1 Journet enquiry
2 Updata specific journal an‘l:ry
R Return +o malin menu

=

Flamse antar your cholca hara 7

Figure B.38 B Joyrnalwmnu

1]
.
B
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6.4.1 Journal enquiry.

This eption aliows the uger to either view the repori or
receive a printout of 1t. This report acts as the workshoﬁ
managars eyes and ears, since he can now see which jobs
are in progress as well as the work which has been done on
the different jobhs in the shop. The user is asked to enter
the number of the job for which the enguiry is reguirsd
and must then select whether they wish to view the enquiry
gr receive a printout of it. A sample printeut iz shown in
Figure B.38.

Details such as the holding nompany, registratiqn number,
description, estimated and zotual times, are all retrie#ed
From the "jobh B" files and the “done job B" files. The
aotual hours worked, whiah ars displayved un_tha printout,
are up to date with the actuﬁl hours delivered st diose of

work on the prsvious day.

The jdufnal-repof£ is not printed onte standard’ i

' statioﬁary{_sinos this jaurnal report ig s wodifiestion to

.the existing journal. Ths.fbllowiﬁg mbdifications have

~been made, _ _

8) The existing journal does not show if work was halted
because additionsal spares whiéh ware unavailable were
required, The madified journal has spage to show the
two most reosnt wérk étoppagas that were vaused due Lo
spares not heing present. Ths spares which were not

prezent for the most recent stoppage are shown on the



printout. This aids the workshop mansger in knowing why
a2 job haz been halted as well ag him heing able to
perscnally pursue on a.daily bagiz the missing spare;
b} The second item whi2h does not sppear on the existing
Journal, is Phe estimated and actual times for all thé

jobs.

811 viiz dates which are seen on the journzl printeout, are
entered separately by the planning manager on the

sppropriate daces.
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OO0 000000000 O

— e e e peian o— p— —— it St e mema et mmia

Regiztration No BZV 4RAT

Re-jest recelved BS/03/91
In—inspection 13/83/21

|
l
l
|
l WORK TO BE DONE
l Machanical work
Elactrical work
| ranghbeating work
‘Spraypainting work
| _
| Additional stores dg/mm/yy
| Additional stores 28/83/91
| Additional storaes: Gearbox
i
|

Dut mspection dd/mm/ vy

" Estimated time 38.5

|

SJOURNAL. ENQUIRY FOR JO0B B3

Holding Company ABDC Inc.

Description Nissan 4x4

Equipment recelved 18/83/31
York started 165/83/21

Cailied In B8/B3/91

ESTIMATED TIME ACTUAL, TIME

12.5 .=
8 5

3.5 4]

1.5

Storas rceived  gd/mm /Yy Restart dd Jmm/yy

Stores received 24/83/91 Restart 24/83/91

Documanta copmlate dd/mm/yy Collected dd/mm/yy

Actun] time 1.0

-~\___,,_ﬁ;;#af*’“’_;"'"*h_f““"‘““"’#fJ’***\\;H““““““\--u——«\_

- Figure B.32 Sample report for a journal enquiry
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6.4.2 Updating a journal enguiry

The only persoﬁ_whd ean access this option is the planning
manager. The aser is onee sgain agked to.enter the job
number of the job he wishes to enter details for. The
computer then checks if this job exists in the journal
file. If it does not exist in the journal f_le then ne job
card has yet besn opened for this job and access is
therefore denied. On finding that s journal entry does
exist for the job number entered, the user is taken to the
journal update menu, which is shown in figure €.490. What
ean be noticed on the menu, is thal for the first three
entries on this menu, all of these evants.occur before a
40b card has been drawn up. The juurnal will however Fhoﬂ'
sbeolutely no recognition of the Pact that this vehicle

does exist.

The way to overcome the above problem, is that when a
regnest iz received, 3 Job number must be given to.thé
dab. This is not viable in practice though, besanse 2
lerge humber of job reguests are cancelled by the holding
company becﬁuse the workshup is overloaded with work and
it will fake the company s long time to get their vehicle
returned to them, and thereforé they send it to another
workshop, The sscond rsason that it is not viéhle is
beoause tﬁe workshop will call in a job but the joh will
never arrive at the workshop, It therefore is not viable

to reserve job numbers,
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JOURNAL UPDATE MENU
St o e e

Pleays selact one of the following
seojesertestooiool esisiesioie et sisteofesiipsle Hespe skl

1 Lpdote recuest received dote
Update call in data

Update equipmant recelved date
Update in—inspection darte
Updata work started date
Lpdata additional atores data
Updata sores received date
Update work restart date
Updats out inspection date
Updata dpcuments complate date
Update collection date

Return to “B'Y journal manu

NofooNtidewn

Plemse ertar your choite hers 7.

__F_Igure. B.42 Menu for updating speclfic journal entriles

6.5 Archives

The computer package_in order to be viable must have a
date base oapable of storing 898 "B" and "D" job cards as

| well as their respective stores indent forms. Once the
computer has got 998 of these entries then thag must be
stored in archives either on floppy disks or stiff disks,
By doing this maintenance is continuously baing-cﬁrried
out on the data base apd it is not being eoverloaded.
Whenever information is raquiredﬂ%rom the archives then

" this cen be done by means of a personal computer (PL), The

arohive program written for the PC will first leok through
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the Job cards and trace the vehicles by means of
registration numbers. Oncve the registration numberz have
been found then it is just & matter of recalling the
stores indent forms sorresponding to the job nugber
entered. This will give managehsﬁt the ochance to access

whether a problem has begome repetitive or not.
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7 Case study

A case study wae carried out using twenty nine randomiy.
selected items within the stdre, The aim of the study was
to determine the difference in stock value when using the
Min-Max approach as oproged to the E0Q and ROP approzoh.
The difference in stook value would be determined by the
differenes in cost when loading the stora'to capacity for
each of the individual items found on the bin cards. In.
the case of the Min-Mex approach the store ls classified
83 being loaded to cepacity for a single iltem when the
quantity in stock for that item is equal to the maximum
value. To have the store loaded to capagity when using the
B0 and ROP approech, would mean to have an amoupnt in
- stock equal to the EOQ value plus the ROP valuse. The
twenty nine bin cards which were randonly selected from
the stores all éepreéented E ¢lass items, and the items

came te a Joint valve of R B83,12.

The informatien which was found on the individual bin
eards is shown in table 7,1, The first column in this
table displaye the part number of each individual iten,

The second column represents tha cogt price for each iten.

Columhs three and Four ghow what the minimum sad the
maximuy stoek quantities far each individual item should '
he. | '
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ITEM CONTROL NUMBER PRICE HIN HAZ

{Rands)
4780-LE~-00Q-5348 5.89 8.90 12.00
5R30-12~1B85~-8728 181.68 7.00 14,00
2540~18-420-1348 51,42 100,00 200.00
- 2820-AA-021-7628 35,65 19,00 20.490
2910-13-123-0968 8.21 10.00 20.00
J000-LE-QQD~-38723 0.82 6.00 12.00
- 4720-LE-0G0--1891 15.110 8,00 16,00
5205-LE~-QQQ-5178 1.12 50,00 100.00
2530-12-123-2733 1,70 24,00 48,00
2530-12-155-0842 3,38 25.00 50,04
No00-AA-DL14-0853 74,82 25,00 50,00
= 530-LE-000-4B33 22,21 26.00 40.00
2590-LE-0D1-7185 52.31 5.00 1c¢.00
GRG0~ 14-214-2729 7.00 4.00 8.00
2830-LE-O0N-RZ08 27.68 6.00 iz.o0
2B30-AA-N4T-0DBO8B 112.53 20.00 40,00
2830-LE-000- 5028 3)..92 4.00 8,00
A730~44-015~L193 1.38 5,00 . B.CD
2510~18-422~0244 18,72 5.00 10.00
5340~18-411-7192 2.33 10.00 20.00
QOO0-3A--008~ 1018 ¢. 80 10.00 20,00
2920-AA-04743301 24.50 2,00 4,00
CD00-AA-013-0585 28,38 4,90 . 8.00
0oN0-AA~047--3239 - 9.8t 4.00 . 8.00
2520-8A-021-7302 3.20 5.00 10.00
5330-12-186~-5872 3.20 12.00 25.00
4730-18-401~1683 : 1,23 2.00 4,00
5310-A4-007--6254 0.13 50,00 100.00
0000~A4-D21-~4086. 2.68 2.00 4,00
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In

tablie 7.2, the demand per year and the standard

deviation in demand per year in the lead time were

oBleulated from information Found on the bin cards. The

lead time was set at thres weeks and was based on the past

experience of the stove manager. The order set up cogt of

R 9-48, was determined Ffor the worst possible ocase, The

post is based on the fellowing sssumptions:

&)

b

It takes the store manager 15 minutes to complete the
administration work required to order a spare, and an
additional 10 minutes to pack away the spare and do the -
neceasary adninistration required on reseipt of the
gpare, The =ztore manager earns R 2000-C0 per month and
works a 22 day month, 8 hours per day.

If the spare is not delivered and the store truck must

g0 to fsteh the spare then two temporary staf? nembers

- miagt drive a return trip of 200 Km which takes foar

o

hours., The temporary staff are paid R 7-42 per day and
the cost of using the truck is R 0-485 per kildmetar.
It is as=umed that on a single trip twelve gpares can

be loaded an the truck,

(2000%25)/(22X8%80) + 7.42 + 200x0,45
R 101-76

B8t up cost

Since twelve different spares ar. bahen gar trip the
get up comt for an individual mpare Qs
Set up cnst = 101-76/12
= R A-48

The EOQ and ROP are caleunlated using the abeve,
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ITEM CONTROL NUMBER DEMAND/YR  SD/YR  LEAD TIMNE B8ET UP ECQ ROP

(Rands)
4780~-LE-D00-5349 4,00 0.58 0.0577 . 8,48 8 1
5930~12-165-8728 g8.00 1,34 0.0877 ‘8,48 z 1
2540-158-420-1348 54.00 2.81 0.0877 8.48 14 4
2520~AA-021-7828 23.00 .54 0.0577 8.48 8 2
2810-12-123-08686 19.00 2.58 09,0577 8.48 ig z
Nooo-LE~000~3823 7.00 0,98 0.0577 8.48 28 1
4720-LE-00D-1891 18.00 0.87 0.0577 8.48 i1 i
5305 -LE-DDD-5178 32.00 3.02 0.0577 - B.48 53 3
2830-12-123-2733 51.00 Z2.35 0.0577 8.48 53 4
2530-12-155-0849 51.00 1.47 0.0577 B8.48 38 "4
C000-AA-014-0853 36.. 7 1.36 0.0577 8,48 .18 4
2530~LE~-D0D-4833 7.00 0.55 0.0877 B.48 ) 1
2580~LE-0Q1-7185 14.00 1.140 0,0577 - B.48 5 1
0000-14-214~2728 1.00 0,00 0,0577 . B.48 4 1
2530-LE-000~5208 4,00 0,58 G.08%77 8,48 3 1
2530-AA-047-88086 23,80 0n.82 C.0577 8,48 4 2
28930-LE~000~580Z8B 11.00 © 0,00 0.0577 8.48 2 1
4730-A4A-013-0153 5,00 .58 0,0577 8,48 1¢ i
£810-18-422-0244 5.00 0,00 0.,0577 8.48 5 1
5340~-18-411-7182 8.0a0 .55 0.0377 . B.48 ia i
0000-AA-I0B-1019 18.00 - " 0.89 0.0877 §.48 55 1
2920~AA~(47-230C1 15.00 1.73 0.0877 - 8,48 B 2
0000~AA~019-~3555 5,00 0.00 0.9577 85.48° -4 1
0000-AA~D47~3239 g.00 G.ad 0.,0877 §.48 g8 1
2580-AA-021~7362 11.00 0.84 0.0877 8,8 18 1
5330-12-188-587%, . 24 .00 2.37 . 0,0877 8.48 27 3
4730-18-401-1883 5,00 0,50 0.9577 - B.48 20 1
5310~AA-007~9254 a.00 0,35 Q.0577 8,48 &1 1
Qoo0-A&~021~4083 10.00 1,63 0.0577 - B.48 19 1
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ITEH CONTROL NUMBER

4760-LE-D00~5348
5930-12-165-8728
2540-18-420-13438
2520-AA-021-7628
2910~12-123-0986
O0i0-LE-000-3823
4720-LE-000-1991
5305-LE-D00-5178
2530-12-123-2733
2530-12-155-0848
0000-AA-D14-D853
2530-LE-000-4833
2590-LE-001-7185
0O00-14-214-2728
2530-LE-000-5208
2530-AA-047-9808
2930-LE-000-5028
4730-A4~013-0193
2510-15-422-0244
5340-1§-411-719%2
0000-AA~006~1018
2920-AA-047-9301
0000-AA-018-8555
0000-A4-D47~3239
2520-AA-021-7362
5330-12-186-5872
4730-18-401-1383
5310-A4-007-9254

- G000-AA-021-4088
TGTAL €OS8TS . “ands)

PRICE
{Rands)

5.88
191,68
51.42
35.85
g8.41
0.82
15.10
1.12
1.70
3.38
24 .62
22.21
52,31
7.00
37.60
112,53
31.92
1.33
18.72
2.33
0.s0
24.50

29.38
9181 ’

3.20
3.20
1.28
0.13
Z2.58

898,13

MAX

12.00
14.00
200.00
20.00
20,90
12.00
16,00

100,90

48,00
50,00
50.00
40.00
10.00

2.00
12.00
40,00

8.00

6,00
10,00

20.00

20.00
4.00
. 8,00
&.00
10.900
258.00
4,00
100.00
4,00

EOQ+ROE

9,00
3.00
14,00
10,00
17.00
29,00
12.00
55,00
57.09
42,00
20,00
8,00
8.00
5.00
4.00
B.00
“7.00
20,00
8,00
19.00
- 58,00
10.c0
5.00
10.90
19.00
30,00
21,00
82,00
20,00

HAX
PRICE
(RANDE)

70.68
2,683.24
1.028E+4

713,900
164,20

- 8,84
241,860
112.00
g1.80
188,00
1,281,158
Ag8 .40
523,10
58,00
451,20
4,501,20
255,38
7.98
187.20

48,80

10.00

98.00

235.04

78.48

32.00

-80.00
4,92
13.00
10.84

2,B22E+4

ROG+ROP
PRICE
{(Rands)

533
574,
718,
ase,
139,

23,
181,

61,

ag.
141,
492,
28
.88
.0

133
313
35

150,
875,
223,
1

26

10ag,
!2?

44

28,
.00
147,
!10

a:h
L

80,
00

98

25‘
.66

10

b3.

5,208
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01
a8
ag
50
51
78
20
80
80
g6
45

40
18
44
32
a0
Q3
80
83

20
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Table 7.3 shows the maximum stock quantity for an
irdividual item whed using the two different methads of
shoak oﬁntrql. Column number twe shows the value of the
EQRQ plus the ROP, which were caleculated from the EDQ and
ROP values found in table 7,2, The third column in table
7.3 shows the maximum number of items that can be present
in the store when using the Win-Kax approsoh. The values
found in columng two and three are then multiplied by the
individeal value of the spare concerp=d. The individual
valﬁe is found in table 7.1, column two, This yialds the
different cost values for the EDQ-ROP apérdanb az well as
the Min-Max approach, these valugs are shown in columns

four and five respectively.

By using the Min-Max method the totsl maxinun value of the
gteak would ha#e besn R 23 220-00, and'hv using the EQG
end ROP method it would have been R 5 308-00. This is an
imnedinte capital saving of R 17 812-00 or 77¢, The
capital saving of 777 alsa gi#es an aocurate indication of
the amount of extrs space that will be gensrated ov”tha
raductidu_in stock levels. By using the FOR and RO in =
dynamic data base there will be a constant trend taw&rdé
carrying optimum amounts of stock and reducing caepital

tied up in inventories,
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8 Conclusions

2) The campanyqeé not dependent on staff to provide

the necessary informaktion and edministrative ssrvice

required to rupb & dynamie, resaltime shop floor control

' and stoolt system. The uPdating of bhin cards and the

b)

¢)

d)

e)

£)

flegeging of items to be reordered is éarried out using
the data base and is no londer depéndsnt an ﬁhe.staff.
The sxcessive delsay caused by the paperwork within the
system is removed by the datshase reducing the amount
of paperwork,

The training of temporary staff is greatly reduced
since the tasks which were diffiocult to train these
staff members in, example, ssarching for rpares in
catalogues, updating'bin’cérds-aﬁd noting that spares
had to be reordered are now computerised. '

All work that requirns sparss to complete the job can
not be done without a Jjob card. This reduces the _
opportunitiss for pilferage and ensurss that a1l jobm
done snd hours worked are reoorded. . -
The shop floor control system is dynamic and realtinms
This ensures that it can pravide up to date answers on.
Job and spares status within a matter of seconds. This
iz what helps to ensure that no johs are started
without a 100% F£ill out in spares.

The stores e¢an bhe run by using the EOQ ard ROP, without
either the store manager or his asgistant knowing

anything abont atock control., The manager and his
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£)

h)

i)

b

assigtant, are however not wmade to feel redundant since
the final decisien on stock orders is still left to
them, although they will ke strongdly adviced to order
geeording to the recommended EOG.

The archives can be aceessed easily and can therefore
provide useful information sbout service records and
spares used on a vehiole previously. This information
can be used in planning the repair of the vehicle o
helping to loeate the cause of damage to the vehigile.
The cage study shows that immediate financial and

space benefits can be gained by changing over to the
EQQ and ROP stoeck control methods.

The computer brogram has raduced the amount of
paperwork for the permanént staff. This has now
released thase.staff'to carry out more important
administraﬁivé and managerial taske, This leads to an
overall more effective running of the worksheop,

The lanzuags usged to write the package zhould
preferably be & commerciml data base langusge, which is
quicker, usss lems disk space and has better search

Facilitie= than hamic.
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Appendix A -~ Standard stationery
"A.1 Workshop Journal

The workshop joﬁrnal is an A3 sheet of paper referred to
a5 a DD 1633.'The monitoring of work in progress is done
by using this journal. The problems encountersd by using.
this jaﬁrnﬁl for shop floor control purpogses are discussed

in chapter 3.2,
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COMPUTER NUMBER  DESCRIFPTION PART NUMBER

Splash plate 120B—-EE-384-57B8
Injactor unit 12SE-KK-EB2@-5548 (.

1 Gearbox 12384-ZZ2-567~-5788
2 Cluteh B548-6T-522~B955
3 Petrol pump 3218-AA-5B8-7304
4 Steering wheel1234-6H-~543~7885
=1 Battery ASTe~HH-E78-B2g7
= Headlamp Q475-KL-B874~-24680
7 Front grill . 12R8-55-432--5748
8 Bumper 1286-B6-554-1892
=

18

Plemse press ENTER to continue

Figure B8.10 Screen aes seen when viewing item file

6.1.3 Data print menu

This menu is password protected since it.allows the user
' thé facility of.produoing reports. This m-nﬁ is EHOWn in
.figure.s;ll, The people who can access this menu are the
workshop and planning manager as well as the stores
manager, The reports which ure gunerated on this data
print menu are identical to those which could be sesn in
 the data view option, By having both a dats view and =
~ data print gption it prevents the generatidn of
" unnecessary reperts, since the q}her users who have no
real use for the reports can vie; the reports in the %iew

option,
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A,2 Workshop demand/Return-"E" c¢lasy items

LY
The workshop dewand/return is referied to as a DD 1873,

and ig printed on an A4 sheet of paper. Thig form iz not
only used for "E" class items, as would be suggestsd by
the name of the form, but also for "A" class items. The
compleﬁinn of this form is a lzborious and drawn out tasmk
when it is done manually due te the large amount of cross

referencing réquired between different catalogues.
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G PSS 40LE1ET

WERKPLAASAANVRAAGSTEPUGSEHDING - -“E'-K1AS ITEMS » WORKSHUP DEMAND/RETURN--“E™ CLASS {TEMS

7530-18-908-%403
D 1873

———————r ——

- Werkswinkel
| Workshop. ...

Secifon NCO (Print surname)....

Afleting OO (Naam in: dmlsknl')

—r—

Afdeling

Eatum
Date. . ...

_ Tel. bylyn
Te

Werkkaartar.
Jobee dNo.. ...

Bladgynr.
Page No.............

N

Volgende montasie

Mext assembly ... . .. ...

Hoofmontasie

. Majorassembly..... ... e e

Hoofuitrasting

Majorequipment.. ... ... ...

“¥oar

'Havo-;rdmﬁskasiu-;oudcrm Hoevest- | Handickening vak | Hoeveck { Ontxang deur;wo; Aznvrang- TERUGBESORG/RETURNED |
) AOnTNEr Bepaming of beskrywing be:]?jgl fioof van afdeling nommer } Imdk Prys/Ak 3
NATO/IdentificationfPant Nomenclature or description .5? husdis:fa X B‘gﬂ_ almy Rtﬁ?gg}bﬁ Diemand - Mhcid Ontvang deur
number required section vamoer 1 “sened | Prico/Aciion number | ¥ Quantity Received by
0 SR SN SN S
T e PN
|- e S S - N

Gesertifiscer dat bovormeide items gebruik is op die laak hierbo beskryf.
Cestified that the above sz yted iiems were nsed o complete the task described above.

Olr/AO/O0 in bevel van . fieling
Ofii fWOJNCO in charge of section. .

Uitreiker se handtekening ti datum

Tosuer™s signatuee And ... . ..t e s e e e e



A.S Technical inspection report for B & D vehiolas

This is & nine page report £hat is referrved tov as a
bD 1328. This report is completed for all "B" and "D" type
véhicles when they arrive ot the workshop by the
in-inspeotor. It is from this report that the Jjob cnrds
can be drawn up stating what work has to be done as well
- &8 the spares ordered to complets the different

maintenanoa tashs.
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G.P.8, 0010087 7530-18-408-5821
- DD 1g28

TECHNICAL INSPECTION REPORT FOR B & D VEHICLES

Unit L LT L A L T PT LR LT R TEE P ) (LLLLLL LINLELL T Date Bxammed [LYIT) [APITTTITTY
M Nummr IR RN I TR ] * Type 4 Makeli‘!lllitllliil

QOdometer reading )
INSTRUCTION

1. This docurient is used for all B and D vehlcles Inspection, maintenance, repair or BER/BLR purposes. '
2, Tachnical order B vehlcles A00S must be used to obfain repair times. (Column d.) '
3. This docurnent must be completed In full where applicabie for record purposes,

&, S=Sarviceable, A=Rapalrable, these symbols are used ln column b,
b, C=Check, H=Hepalr_. E=Exchangs, A=Adjust, 5=3acure, thase sympols are used in Column ¢,

s"?]roiat arn ) Cless m‘g’&'}'éd pdan, Femarks/Spares required

ENGINE
1, | Mounlings, bofla

2. | Aircleanerand manitoids.

8 Exhaust and silenger, losks, ratiles

4. | Radlator, hoses, fan, cap, coolant mixture sirength,
prassura tgal -

6. | Waler pump ard seals

& | Garburetior, fter, throtils opening

7. | Choke oparation

8, | Injection pump, colibrate (60000 km), throdle
n]m:aanlngflltllﬂr':»:‘ump { )

8, |ﬂlﬁ|_¢:?fs. veligf pregsung arkd speay pattern (60 000

10. Q1 surp level, retaining bolis, drain plug

1. Qii pragaure
Idla Mav
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75d30-16-408-963
Do 162

{

. 1)
' sy  lom Clss | N | peny Remarke!Spares requlred
a b v d ¢
81, | Ollcoolers, oii lsaks
32, | Transharbox, mountings, oll lenks, operation
as Pr.ggﬁl %magﬂs. universals, gllﬁlna jolnts, belts, contre séﬁ%ﬁe ﬁg{;{gg#g@w ‘gg%unué
I “
35, | Tractajoints
-:8 Hydraullc drive
an .W!nch. reps, coliers
98, | Powarakeroft
ELECTRICAL SYSTEM ’
24, Lighis, switches, fusas, fql:ug
40, Allar'natnr-genara‘nr v Ive, charging rale
‘41, | Wiring sereening and routing
42. | Battary and lerminalg :
43, | Junction boxgs, starter mator and swich
44, | Banery carder and hiold down
45, | Windsersen wiper oparatlon, bladés
48, Instrumenls&.:perauo; | .
47. | Raliectors
48, | Hooter
48 Windlscreen washer
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7530+18-405-5831
LD 1629

LT

Sﬁﬂf" | .I:.em Class m‘ﬁ&gd | pours | ﬁémarks.'Spares roguired
a B & d B
12, | Oitteaks
i3 Igrgl[::%% ooil, dla'triﬁutar. magnefo, wirirg, spark
14, | & cooler.
.15, | Grankcaseventllator valve aperation
16, | Starar mounting boits
17, | Valvealearance
16, | Adernator mounting bolta
19, | Compressor mouniing bolts
20. | Drivahalts langlnn ang gondliion
. 21 I'dlr.a spaad
22, - | Abnormal noises
23, | Exhaust brake adjusiment and operalion
24. | Alrd ﬁ?&%’k"&t‘?oﬂe a;.%llndar tieads and ovlln-
26, Fuel pump
FUELSYSTEM
28 .Tanka. tapa, mnunnr.vgs'._l_:np a|.1.d vants
&t Fillefs. Tnes, guages
TRANSMISSION
28, | Clutoh, woar, ungages. misier and atave gyllgders
| Glut.ch podal ;me play
-__;0' Gearbox, mounlings, cantrals, ofl leaks, operatlon
157~




7530-18-408-983
DD 1628

is ;’,3" liem Glasgs m“;m';d h"gﬁ‘}‘a _ H?mar@éparas mqﬁiréd |
B b o d ]
3i. | Oil coolors, oll loaks
42, | Transtercox. mountings, ol leaks, speration
33 Prgg asrlhnagns' univarsaE. sfiding jolnts, bolta, centrs Ssﬁr‘\!‘tln‘;::as . nﬁmé:\% rygiétgouul
| M et 035 T
35. | Tractajoints N
38, | Hydmlic drive
ar. lA'IIs'I.m:h. rope, roliars
%. Pawer take-ofl
| ELECTRICALSYSTEM *
3. Lights, awiches, fuses, locua
40, Al.ta'mator-'ganerglar drive, charging rate
41, Wlﬂpg sGresning and rauting |
42. . . Battary.and termninals
. A3, Juncllﬁn baxos, starier mator and switch
4d, . Baltery currigr aind hokd down
45, Windserann yipas operation, blades
46, | inslrumenis oparatiun‘ .
47, | Pefiactars
LLR Hoo!ar
49. | Windecraon washer
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7530-18-408-8831
DD 1628

Clasa

Man

Remarks/Sparas hqulred

Dittgrant. tock oparation

Sﬁg?l _ tem re\gmd houts
a b c d L
_ STEERING
50, | Wheel, steering box
51, | Olllevel |
5§23, 1 Fods, joints, unlversels.
53. Allgnment, stops
54, | Steering Ilmiterad]ustm.ant .
BRAKES
. 55 feda] adjustment
56. | Servos, conirols
§7. | Parkbrake éperatfan
. 88, | Plaxible brake plpes
59, | Master cylinder, fluld Iovet
80, | Alrard e'.emrlugl bfaka connaciors
] ‘Trailer brake ppgmtion
62, | Stop light switch _
6a. | Brake I.inin.gs
&4, | Aicto hydraulic #nk red mlmem |
PNEUMATIOS
65. . Htgh--—-tqw range opsration .
.5&.

67, Gompreaaurdrlva
88, ' Wicing o elaclry pneumatic ystem
Bg,

Comptesgor cul in and oul out progsures
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7530-18-408-9831
. LD 1626

Work

Saril ltem Classg raquired hhgumrl Remarks:Sparas requirad
No. : o
a b 1] d 8
70, | Gheck system for alr [eaks
k..
71, | Alrtanks, rust mountings, dralh valve operation
7& | Tyra pump operadion
FRONT SUSPENSION
73, | Spings, wear and damags
74, | Shackles, wear -
75, | Shock absorbers, laaks, damage, meuntings, rub-
| Sk Ao "o, mounlings, 1
76, | Shackle hanger ratainer boils!ﬂve!s
77, | Bump stop rubbars
78, | Ubolts, centre balts _
75, | Stabilizer system, mountings, ks
: REAF SUSPENSION
B0, | Shock abaorbirs, leaks dariags, mountitgs, ni
hbarlfs Bheort ;a leaks darmags. s, b
61, | Springs, wearand damage
82. | Spring slipper hlocks
83, | Torque rod bushes and maunting bolts
B4, | Trunnlon bearing, frée play, citlsaks
BS. U holts, cantre bolts
86, Spiing hanger bracket balls
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7530-18-408-987
DD 163

serl Ttam Clags ,;g,?"r';d Man | Romarks:Spares requirad
' a b & d 8
g7. | Shackle hanger ratainar boltsivats
B8, ;i Stabillzer system, mountings, Inks
88, | Bump stop rubbers
WHEELS
90, | Tyres, pressurs, thread, caeings, spars whee! and
carrier .
91, | Whael nuts and sfikis
82, | Rims
93, | Balancing
£iAB AND BODY
94, umm!ﬂmMM canvas, mouniings, tool-
ammu ors '
85, § Qab, windscreen, fenders. bumpers, doar locks, do-
vetalts, h lnges
98, | Sestsprings, adjusting mechanizm
87. | Bonnetadjusiment, safety catches
98, | Upholstary, cab and body trimrsings
89, | Boottock
100, | Glasses, winders and ventilators
101, Paint wark
102, | Floor mats
103, | Cabmountings
104, | Locking and éafaiy catchigs on iin't cabs
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76530-18-408-9831
0D 1626

Work

Man

5,‘32?‘ ltern Class required hours Remarke/Spares raqgifed .
a b e d e
145, | Safety balta
“ 106 | Mirrors
167. Insp.eul cah end body for rust
108. Haallné and vantllation Systém -
109. | Rattles
~1i0, | Mudflaps
111, | Numberplatas
CHASSIS
2. | Cross members and side raibs
143, | Gracks, damags, bolis, nute, rivets, tow hook(s)
: ADI.JITIOINA_L
114.
115,
115.
. 117“ .
118,
118,
120,
3t
122,
| 128,
124,
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75530-18-408-9834
DG 1626

Serlal lkem Claag te‘ql.?t’éd hhgua?s RemarkaiSpares required
No. . o
ROAD TEST :
125, | Engine performance, excesslve exhaust smoke,
tinusal hoises
126, | Glulch, sfippagy, shudder
127, | Gsarhox, gear selectior, noises .
128, | Splitter box, corect renge changes
128, | Transferbox carrect range changas
130. | Prop shafts, nolses vibratlons
131, | Axles, nolses, diff locks
152, [ Brakes, servioe braka operatlcn
133, | Parkbrake oporolian
’ 134, Enag%gency braks operaﬁcn; sxheust brake opera-
136, | Steering wandering, excessive free play, whael
wobble, noises :
[TOTAL MAN HOURS -
Roadtest results e
In—Inspacted by: Now... weaimnes (HANK NEmM&.eere S
SlgRaturg v s Date
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7530-18-408-9831
b0 628

Workshop raport ot stores and condemnation certificate (DD 1632) *Issuec_t'z‘N_ol lssuad .0

Sentance awarded ...., beastressepentane et "

. ".‘““..m.‘_:‘._
Certlfied vehicle serviceable
Out~-Inspected by: No Rank.. i Name ... T
Signature ' Date.,
Signature of OC, WKSP or LWT ..... R o 1
*Conflrmed/Not confirmed
Signature of TS0 . - Date
* Delete which ks natapplicabla,
SCHEDULE REPAIR

‘This vehicle Is *serviceable/unserviceable/while awaiting call-n.
* Galete which s aot appicabe,

" Tha following ne ads workshop/LWT attention;

T [LRELITTIEY

IR Y "

LLETLITELT

i T4

Signature vehicle fittar .. e DAt
Works requisition No. .. ' s sulnitied for work required,
Slgnature TPTNCO wen  Date
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A.4_Works order

The works order is referred to asg a DD 1813 and is printed
on A4 paper. This form i= used For both "B" and “D" olags
vehiclas. It is Filled in using the information found on
the technicsal inspeotion report. & separate form is filled
in for each department, i.e, spravpainting, eleclrical

gto,
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6800129 DL 131
_ . WERKSORDER—WORKS QRDER No.....or. e
Werkplaas ~ Datum
WOrKSHOP. 0 i e e Date. .. ..o
Toerusting No. : Fabrikant Tipe
Equipment No........c.coe v o consnrsvcnneeaen. MBKEL i, - TYPE. vt ciiene e e
Enjin of reeks No Odometer- of wurmeterlesing
Engire ur serial Mo.,..............; : Odometer or hour meter reading, ...
Eenheid of formasie Waerksaanvradg No.
Unit or formation....., Waorkshop requisition No.......

BESKRYWING V&N WERK WAT UITGEVOER MOET WORD-—DESCR]P’I‘ION OF WORK TO BE CARPILU OU r

..........

Gemagfig deur ' . Datum . _
Authorised by.... , S : .Dats.... ; e A% e
Opmerkings—Remarks

Ambngsman '
Al'ﬂ-'!aﬂ [ ILIELITT YT Y : : Toana
Toetser
Tester

Aflos No, : Datum :

Release No.... e 19

- { Gesertifiseer anngeteken in geskledenisléer
Whkp. Offr. Certified entered In Hiztory Flle
Whsp, Offr Getaken
_ Slgned..... s et tgs retpaess e p—

(8ol =BT,
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Appendix B - Demonstration Dackage

The minimum hardware reQuirements to run the demonstration

pankage are s B40 KB, IBM compatible wachine, using M8 Dos
var 3.1 or better with either two, 1.2 Mb floppy drives?

or with enly one floppy drive which is a 1.2 Mb drive, The
program will noﬁ work on & machine that.has two dissimilaz

floppy drives or one floppy drive and one “stiffy” drive.

In order to moeess the package the program disk must be
put in the A drive and the dats disk in_the 8 drive, where
twa 1.2 Mb floppy drives are available. If only one Floppy
‘drive is available then this is the A& drive and ths
program disk must then be put into the A drive. The user
will be prompted to load the data disk into the A drive as

and when it is reduired,

The fulinwing enmmands are then to be entered in order for

the package to work, The evmbol<) shall refer to the enter

buttan. _ _ _
1 A - !
2 | GWBASIC -
3 73
4 HANS 1 ol

Accezs has now been gained to the paskage,

The demonstration package has one spare and dne job loadead

onto it, any further information is for the user to enter
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themsezlves, The job that is already loaded is mechanical
work for job B1, and the spare entered is for an "A" class
item.with nuebher 1234~AA-587-878%9. ﬁhen using the package .
the user should work using uppercase letters_only.and
where passwords are encountered the password to fill iﬁ is

"WILSON" .
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