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rmanufacturlng act1v1t1es. ®x

ABSTRACT -

.‘! Manufacturing' companies in the. eighties'are turhing

" moré . and more towards the use of computér-based product;on'

and' 1nventory management 'systems.¢‘.These systems prov1de.
. ’

for a better control of the’ work-ln-process 1nventor1es,'

capacity ‘requirements, ' and"f order trackrng -Qin ca
manufacturing envxronment;n' Th| sev.systems also 'aid.’in’
developing reports for upper management and provide for a.

more logical coordlnatroﬂ‘of the day-to day product;on and -

\g

he v

Recent advancgs in the mlcrocomputer technology ‘have
4.

made . these systenms avallable and affordable to shall -

.manufacturers. - In "this study,’ a;‘m'crocomputerrhased

~manufacturers

material ”,requirements planning (MRP) system for Small,

—re

was -developed and tested ‘with an actualb

implementathon 'at Argo Materbals Handllng Systems leLted.*
‘ v

. The - result is an - 1mprovement ‘in _the accuracy “and .

"recommendatlons for future development., :

-

frellablllty of the blll of materials “and 1nventory record

data.-'~ The appllcatlon and 1mp1ementatlon of the system

were also 1nvest1gated and the report concluded with some

Y
P

The computer progranm 1s wrltten in the BASIC language
-

and’«is easily adaptable to any_small company. A.user s
manual “is included- and a samp%@ problem is used to"

demonstrate the operatlon and capahlllty of the system.--

N ‘:’t
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During"the past ?VO decades, new methods and tools for
productibn 'reqﬁirem;nts have had a dramatic impact on the
‘ manufaéturihg procéss} One good example | is the
introduction of numerical controlled machines onto the
factory  floor. _..While-‘all thié has  been going  on,

hY . .
production and inventory managemeng have remained very much

the same, as an order-launching §nd expediting proceés.
'Material ’Requirements Planging {MRP) is a.relétiQely
new tool for inventory lménagement +in a mandfacturing
environmént. It 'difﬁers from the<tfaditipnal inventory
manageﬁéht methods in the way it handles stock iten
r;qui;ements. ~ MRP .tre;ts_ihelinVeﬁtory”%;ems as if their
I°requiremehts ‘are dependent on éacH other and from this- it

g@lculateé‘ ‘their’, future demands. (~En a traditional

approach, these &célculations are based onr some kind of

- .

forecasting or statistical computations.

| A material‘;requir;ménts'planping system will plan and
schedule tﬁg inventory item to arrive at the time of.need;
not before or aft;r it is reqﬁigea. - It 1is totally
responsive tq flﬁctuating demands during p;oduction’and
will make adjustments ;accordingly. A manufacturer with a
MRP system only carries inQentory items;that are needgd
rather ‘than replenishing the stock level with large sgfety

- : - s E ™ L
stocks in order.to absorb unforeseeable requirements in the

. : ) .
future. Companies that have been using such a system have



e ‘ S - ‘
.'reported, that;Cthey~haveoredu¢ed'their"inyentory inyestment
1éVei"from’r26$'to *55%{27] - In haddition; there is a’
" .;redu¢ﬁi0h_ in the productlon and purcha51ng costs, also any
;:improvement‘ in .customer serylce 1n terms of meetlng the”v_

delivery deadlines.
.. . . . ‘\’1‘
1. 1 Purpose ' ‘ < .
N The_ main yg;jectlve of thls study 1s to desrgn andng
R | o
hdevelop fa , mlcrocomputer-based materlal requ1rementst_'

. plannlng (MRP) system» -and test 1t w1th Any actual_»“

'y 1mplementatlon. “The system 1s belng 1mplemen”ed 1n a smallgif

wmanufactur&ng company 1ocated ‘in northwest ;dmonton - Argoﬁf
Materlals ‘Handling Systems leited _ 7“o.1', _5V'iv"

It is 1mportaht to reallze that a MRP system 1nclfv

) .
T An 1nventory class1fr¢atlon & 1dent1f1catlon moduljfﬂ”“

»

LA forecastlmg module e - 't '_yV”;lTIF‘VJys .“Qf

‘;, A master productlon schedule moduIe

“.“An 1nventory control module
:ﬂ An order proce551ng module . ;f '»]';h\,”?”

RS

&lltfthe -above'rmodules are necessary and respon51bleff
. ' R \ N A, ? . .
,Vforlfproces51ng 1nformatlon in. the MRP data base f They_have"d”

'péen developed and lntegrated to form ‘what is belng'ii
“,jreferred to as a MRP: system throughout thls thes1s.:ift' |
g Thls study Also serves as - the flrst part of a two—partft
research R;ogect towards the development of A completef7“

';»productlon ~and 1nventory plannlng and control (PIPC); w



5systen: ""\A schematlc dlagram of such a system is'shown in.
Eigure 1. 1. Capac1ty requlrements plannlng is a technlque

E

1 .
-~ used to determlne what personnel and machlne;ésourcTs are,
/

_needed to meet the productlon objectlves g

[y

nerated in the

,matbrlal requlrements " plan. Togetherj‘ material and

capaczty requlrements plannlhg eStabllsh épeciflcally what,-un/

./{

/
when, and whére materlals and capac1t1;?/are needed
‘Fn addltlon to'%he academic asp

t of the study, thlS

S,

'iﬁod‘e’l ~¢an be‘ used as a teachlng g}hde for people that aré
R o /.
;iflwﬂlnvolved 1n the materlal and produ¢tlo%,management area.

; r's
. /

N ‘\\

. : . . c
£

. 7/ Vi
;

o

' fg_l 2 Background Informatlon

1
. S s s .
ManuFaCturers in. the eighties are :faced  with a -

tbpformldable challenge; : /;h orger to fcompete' with other'

U‘

v

",j-manufaoturers;} ‘they 'hzye. to come up with products which. -
':fhawe; more varlety and

improved‘quakity’“~This means that

"=7l3their product 11ne /;111 be 1ncreased both in size and

; JCOmplexlt»lf“, A cl rlcal system can no longer cope W1th the
*lalncrea51ng prodﬂctlon s problems E encountered_,'in- &
o i 3 SR
.fgmanufacturlnga @4v1ronment. - Thus, a more sophistiCated”

/t

S 1nventory and proddctlon control metholl is’ requlred

'Q ftlv..ﬁ‘In a manufacturlng env1ronment . eVery 1kem passes

'7f,¢through multlple stages of transforn;tlon from ﬁaw -

.ﬂnmaterlals to flnlshed products.'V- Ac ‘company must plan to
13Chave the necessary parts readyron time 1n order to assembhe
\J*ythem* 1nto flnlshed products. The reasonlng and assumptlons:

used behlnd tradltlonal 1nventory management methods are

. ) : . “‘..s_
« D 9

s
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.
‘

‘‘not. applicable to the manufacturing inventories.  For

'th?ﬁeiamplb, in the reorder p01nt approach the service level

AR =T

éf‘anduisafety~ stock form the ba51s ‘for determinlng the order

PR
B

*“quahtityf:'-«ﬁothv of  the above crlterla are- statistlcally
. xj%
detérmlned and e' appllcabie only. to items whose demand

ey rh :

‘rcannot‘ be- calculated otherw1se. Wlth the. economic order
sy et v.“‘,* >y .‘.\ .

QQhantlty method the calculatlon is based on the assumption'

,,that '1nventory is consumed at a steady, or ‘gontinuous

“y T SR @ .

o 'cﬁrate.J; ThlS\ aqainf diSreoards "the lumpy demand nature. of"
; manufacturlng 1nventor1es :“These methods also suffer from
e / o ‘ } .\

lack ‘of sen51t1v1ty 1n résponse to the actual or dlscrete

o ol

demand fluctuatlons whlch may arlse durlng pr oductron

3
3 .

, »p.T“ materlal redu rehents plannlng technlque uses a
dlfferent approach from the reorder point or economic order'

..quantltymlulnventory‘ ,models.fﬂ It relates the master

o

throduCtionj"SChedule: to the approprlate product structure
-f»reCprdS"and determlnes what and»when parts or: materlals are
. abe ‘ordered or fabrlcated { In a manufacturlng setting,
iftheféléfafe; far more dependent demand items;‘(parts and
| materials) than : there"dare ;ndependent ones (flnlshed

products ﬁand serv1ce£ parts) Thls makes the MRP method

particularly 7 suitable ’¢for manag;ng 1nventory in -this

\\ .

env1ronment ,fi 3
on of the_ main’ reasons for bOmpanies to use the
,ﬁ:fﬂtradlt;onal methods 1s that 1t requ1res much less in terms

'”lbfh?dalculatlons and system dlsc1pline than the MRP method.
dtuThisv 1s understandable because' when . these methods were

o

&, o A . R . L ) b



‘dewveloped, most companies stilLbfelied_heabily“on clerical

;célcuiatiohé"fOr their daily ipventdry transactioﬁs} order -
Fp£§cessing, 'and othér bookkeeping routihes.' géwever, with
a manual system,‘it is usual;y too"late‘to'make‘appfopriate
prqducfion ‘adjustméhts - as uﬁpredictable demandsménd delays
Qccur{  This fails fhe.primary objectivebof~prcéhction'énd
inventory”managementu' ST SN | Q )
The 7grqwth of MRP has‘”péralleled developmenté- in

coﬁputer. tEChnology iﬁ the six%ies. With more poweffﬁl ahd '
affordable - computers, it vhas‘&becSme possible to unify

forecasting, orde#®t processing, and other inventory control

P,

functions undér f§hﬁxgmbre11é ‘ééproach: The aavantége and
effeétiﬁenéss 6ﬁgtﬁe;ﬁ§b method has become mofe apparent.

Successful :MRP‘ installations enjoy a reduction in
&nvéﬁtory cafrying ~costs, better customer sérviée, and .
- eimproved prngctiﬁity1n  However, not all MRP implemeﬁta—
‘tioné are successful. - |

A switch from an existing invéntory“céntrol system'to
a‘- MRP system can be both én agoﬁiZipg_ and demanding
proce;s.b If this transition is not doné carefully, it can
be disastrous . to the company instead of being helpful. It
has beén  repofted that successful.MRP implemenfations only
range from a high of 50% to lows ' of 20%[311." Many

: : , © . :
reasons have been offered for this low success ratio, most~

i/

. O

of which centre around. an eager}mangger jumpihévinto a MRP
installation unprepared and exﬁectfﬁg too much duringythe

transition period. ~ Other reasons range from the lack of

™
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commitment from-ktop management to inexperienced-personnel'/
'managing and “monitoriné‘ the system after iqstallation. P
Companles‘ that have been u51ng some kind of a computerlzed
.1nventory, control ‘system have shown that they are usually’
“better prepared for a MRP 1nstallatlon., The average time.
spent ;ln implementation varies with different’ companies,
but 1d be about on year to one ‘year and ‘a half
depenégig on the complex1ty of the 1nventor§ system. 4Thlsj
$includes a-‘thorough prellmlnary study, conv, 1on.of‘the
| bill of materials and production flowcharts into the,MRP'
' data. base, a pardllel or test run, andufinallv, a completekl‘
:computerized inventory andxproduction control systemJ_r
l.3"Qverview of MRP in a(gpnufacturing Environment -
In a manufacturingh environment, little bf vthe

production) time 1is spent, in producing the end or finished

\

. products. This 1is because all finished products are made
up of partks .and assemblxes, whlch ahave be eéther
N \ : ' '

fabricated within the plant or purchésed kfﬁom~vou§§ide

r(v

suppliers.' An automoblle,(for exampleiphas c}osebtb 50 ooop.

pgrts, even . a simple typewrlter, has over 1, 000 different e

“parts. 11 these parts have to be available w1th the rlght
quantity_ at the proper t1me and place so that they can be
assembled 1nto finished products. In ‘a reorde% point

' system, stock levels are’ establlshed on the ba51s of demand

over lead time whléh .assumes’  a gradual deplet;on of

inven ory. Replenishment .orders are ‘always placed when

»
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-stock  levels reach the ordeffpoint.- It.dqes'ﬁot take ;ntd

consideration 'w$ether, or not the.stock'is adtually needed

in the near future. In.a MRP environment, however, orders

are: oﬁ;y ,placed for 'ﬁnventor{“ iteﬁs,‘that are actuaily
"needed in the pléqned periods and adqutmehté can be made '\
‘to the pafticulaf period;wheﬁ unforeseeablé chéngeé-occu!l
gduringiproduction. \--' _ T - : !
| Thev'main driving force_ behihd a ;MRP\system;is the
' master production .échedule,- whi¢hv'conxgins demand; from
customez: prde_r%f for 'i}nventory ',iten\l in e;ch “ti'me period. ;
After .these q&gntity requireﬁents‘are eﬁtab;isheaf'the MRP
program‘,wdrks; parallel -with the bill(of’matirials and the'
stock masfer'féleé. By cdnéide:ing when various ébmponent;
and ndterials of the f}nished!éroduct_aré écheduled to be
produced andn their lgaé, times for suﬁply, it tipe phases-
replenishment’ orders so that .parté. arrive when the& éfe
.heedéd.} _ Ideél&y, :epienishmeﬁté would érrivé at the work
'station ' exactly at the time when they&are‘requireg, thus .
minimizing'_the‘-amoﬁ%tﬂof work-in-process inveétéry. Siﬁcé
this goal f.is 'ﬂfrely: attainable 'beéause of 'déléyedb
Shipménts, caggeiled orders, ' etc.(fthe’éysﬁem re-examines
the master produc ﬁon schédule, cn\avcehtinuous of Séfiodic
,bésis; to idéntify schedule disruptions and'make éh§nges or

adjustments according?y.

It is important to realize that MRP alone is not a
) b

?

it * does not dq_aggregéte planninq.andfscheduling. This js

g

n



‘ .\the« job og,/qapacity requirements pIanning,‘which requires
the work centre and .machine routing inform: ‘ohs.' A‘Mgf

system‘ is - 'also cost- 1nsen51tlvé i\e. the Qutput ‘from the

-
. -

'systen only determines how much and when,to “order.
Idvemtory ‘1eve1 and repieﬁishment size must still be
establie>ed on tHe, gasis of the. ecanomic criterla.,-This
economic' consideration, together w1th‘mater1ai and capac1ty
requirements " planning, form a complete productiom and

: invemtory'planning and control system: |

' o

1.4 Scope and Eethodology}, .
" This thesis is divided into four sect*ons. The first
sectionﬁ consists’ of background informatron and -y d}SCuSSlon
of the MRP 'method Nextpban invéntory clasmflcatlor:&’a"’ndy
identification 'system is 1ncluded: Thlsiis‘amprerequlslce
to any computerized invemtory control eystem »amd the
'proposed ICI -schéme 1is implemented together with the‘MRP

agp}ication~asoftware. at Argo' Materials Handlihg Systemsi
'Lgmdtedud’ The third part of the thesis gives a detailed
description of each computer model used in the system. A
- sample problem is 1ncluded in chapter elght to dempnstrate
<ize ogeratioh of * the system. The last part of the thesis'
devoted to the tedting and 1mplementatlon of the system
plus some reoommendatlons for future developmeht |
In order to _form a complete productlon and inventory
\ A

planning and control system, a- capacity requirements

planning -«(CRP) 'modelt.muet be‘%ncluded. Ihis_ialcurrentlY
: e T . 1 4 -
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being developed by fe;(év graduate student,
Gopalakrishnan. The. CRP program takes the output,frdm the

MRP- ISYStem ahd calculates the, machine and manpower

requirements. It “then compares tQis with the existing

‘.caéaéiq}es and makes appropriate changes- in the_prpposed

.

master " ‘production schedule. . The final result is a

hmanu%ACturing schedu-ea that shows the detjiled productjion
timetable'forlparts and, components. - : : .

)

'y .
e ) .

1.5 Software Consideraions =

The MRP s&gtem »séftware was develcoped on the IBM

W

“Pers%éal‘ Compute® using the. programming language BASIC

(Begihner's Ali-purpose Symbolic Instruction  Code).

Although BASIC is no€ a very vefsatilevlanguaée, it does

offer the following advantages, R : . )

i) Minimum hardware rgqhifements..~ Only’64K of RAM
m;ﬁdry is nééded to rﬁn«itﬂe_BASIC'progragl
Although a two diskette drivé sféfem is

!
recommended, the program can be run with one

single drive. ol
ii) No additional software investment. The BASIC
e : progrémmingv language is'reédily available. - An

interpreter vérsion of the language is always
included on the DOS system disk.

. N A - :

iii) Availability of subroutines.  “Because BASIC is

the first 1language that was develéggd for the

-

\ . microcomputer, many ready-to-run subroutines
. N ~ . . - .



L“ +  with several subprograms within-each module,

Y

-

iv)  BasIC M

. These

-

“have Jbeen written and tested.

3

yrithms can be easily incorporated Ynto

s ,simpie and easy to learn. Most people

W\ . BASTC. ' This means programmers who are

¥®-ient in thé\language are easy to obtain.

RES @is'divided inﬁg three distinct modules

o>

(I) Inventory Processing Module :
1. Stock Creation & Maintenance
2. Input Stock Parent/§on Relationship

3. Amgnﬁ Bill of Materials struq%ure Quantity

ol

o

.. Delete Relationship & Replacement of Stgck
5. Stocﬁ Status Enqu?ry
'6.‘StockAL15ting
f. Bili of Méteriais Report
8. Wﬂére—used (Pegging) Report
(II) order Prééessing Module :
1. Customef Order Ehtry
2. Cdstomér order Enqqiry‘

L]

3. Customer Order Cancellation

) .

4. Customer ‘Order Delivery
5. Stock Qty. Re-allocation v

6. Purchase Order Entry

9,

7. Purchase Order Enguiry

]

‘8. Purchase Order Cancellation

11



9. Pd;éhése‘OrégrmRece§pt.

v (III)‘System‘Processiﬁg Module
1. MRP Matrix Reé@n;tatioﬂ“
é./MRP Single Stdék Display
3. MﬁP Matrix Printing

4. Sales History .Enquiry

5. Sales Forecast )
6. Month-end Processing
7.'Initi§&'8ystem Data Files Sétup

8.'Reoﬁganization o; pata(?ile; | .
9. Ehain to Other Programs | - | (

The MRP system is menu-driven. The user can go from
ohev program to another .by selecting the corrésponding
nuﬁber }from the displayed_menu.\ The'program‘itself is very
‘useréfriendly and will prompﬁ the user for céﬁfirmation
before any action. is taken. There are a totai of thirtyé
four BASIC programs and eleven data files in the system.
\/ .-As different “compipies have~§1fferent requirements in
their inVentory- structure, slight modi ications to the
programé are inevitable during implemeﬁta%ion. ?Pe source
code of the projrams is available and a_liéting of ﬁhe data
‘record. forﬁats is included in the Appendix B. Together,
they pfovide sufficient fnformation\ for prog;am
'modifiégzidns or future enhancements to the s&stem.

+

N o ) \

12
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2.1 Perspective

Inventonyg,planning ‘and control people find that in

manaying their> inventory, often more’ that one method is
* N J . ¢

needed.' * This is primarily due to the diversified nature of

. ) 7
the inventory items under. consideration.

Ao@brd@ng to J.Ai Orlicky[?7], inventory can beadly
bf;'d}vided into tyo diétincx categories, distribution aﬁd
manufacturing inventory. .

| The main function of the distribution inventory is to
satisfy cu;tomer demand. This demand is both irregular and
unpredictaﬁie. ' The inventory level is dictaﬂ@d?by current
market conditions and the service. part ;equirements.' 7
on tﬁe‘ other hand, the purpoée_ of‘ manufacturing
inventory is to satisfy production requirements. The:
‘ma%ter production schedule, ‘which is. derived "from .the
d6mpahyls production plan, isb the sole source of demand
that governs = manufacturing. inZentory policy. Another
important_xconsidératiOn for this ﬁype of ihventory items ‘is
that it is not restorable. " This neans that ‘once the
conversion into work-ineproce§s inventory is started, the
process canngt be términaﬁed without-reélizing substantial
penalties such as scrap or‘Qeworking.of the part.
Failure to distinguish the charaéteriétic; between

distribution and manufécturing inventory will lead to the

. ~ ~
erroneous 'application of inventory control techniques. In

) o oo 13 )
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manufacturing, ‘where the required quantity ©f materials and
parts is dependent on the demand for the assemblles in
which they are used, tpe materialbrequirements planning
(MRP) method is. phrticularly suited for 'planning and
COntrolliqg inventory of this naturef=\MRP can also respond
faster to the customers' needs, reduc; inventory
investment, and imFrove proéuctivity; - This cﬁapter is
devoted to Nexamine the elemehte that make up . the MRP

. method, also its plahning and rescheduling functiods in a

production environment.

‘2.1.1!Prerequisites and ASsﬁmptions

The first prerequieite of any MRP sysﬁem is the
existence of a master production schedule, which serves as
the main input to,the system. .A'masteruproduetioh schedule -
is a detailed’ pﬁ@iuction plan of \ what end how mueh to

produce for -each uture time period in order to meet the

customer.agg‘pquEption requirements.

Manﬁfaéturzd products are made up of éssemblies and
'co%ponents, which can be stated in terms of a bill of
_materiels_ list. A bill of gatefial§ record defines the
sequence in. which component parts or subassemblles are put
together, A MRP system presumes that thls is possrble with
evexy .assembled product. \ ‘ - v

4{x;ince‘ MRP is a c&@pﬁter-based control system, the-only

language that it understands is_-symbols. In order to

identify each part unambiguously, eveéry inyentory item must
R, ’ - Q

N

™~
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be assigned an unigue part number. This again 1is a
prerequisite ‘to the system. The numbering scheme\must be
made ‘flexible enough to accommodate future coding
requiréments. | | |

For planning purposes, all‘ assembled produdts are
broken down to their”comppﬁént levels ané the MRP program
time phases them to generate their respective order

releases. ‘This' assumes that & lead time can be given to

evefy‘ item. and the sum of the  lead times of all the

;ompoﬁents in a .finished product does not exceed the MRP

planning horizon.

The last assﬁmption in a MRP system is thatTall
componént materials can  be discretely disbursed. For
example, 1if ten wunits of a component are required for a
given asseﬁbly, MRP expects that exéctly ten units can be
disbursed and consumed. ~This is sometimes not practical\
with some raw material items and therefore, reqguires that

standard inventory handling procedures be modified to

.
¥y

accommodate such complications.\

L

2.1.2 System Inputs and Outputs

The main input to the MRP system is the master
productign schedule, which is shown in Figure 2.1. It is
made up of demands from the sales forecasts, customer

orders,'— and service -parts regquirements. The master
Q . .

' proéﬁction schedule - is said to "drive" the entire MRP

system and therefore, ‘information in the master schedule

.
Q)
»
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MASTER PRODUCTION SQHEDULE
= What must be produced ? . .
‘\lNhen is. it needed_? B
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of -materials
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Figure 2.1
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MRP. ,sx,sIEM o
Explodes requrrements

“Calculates net req'mts | -
Generates timely - order N B
releases R <

L L

EAE
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tr’ansactuons o

data

Offsets ‘lead times a_;!nventory status\

f|le

- What should be ordered ?
| --What should be re-scheduled ?

;.What orders should be: expednted ?
- What JObS should be sub contracted 2.

OUTF’UT ACTIONS

»Inputs and :.Outputs s»Of a MRP Systerrl
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_ flle must be entered: as accur e ds possible.

Thetllnventory “status flle, also ;known as. the 1tem

r file, ‘contains information 'such as the on—hand
} B o T . ’ . . : . , Y . .
_.balance, _on-ordered quantity, lead time, and:safety sto

feacgggélnd1v1dual stock item. . This file‘ is ‘kept N

f“p to date by the postlng of the. day “to- day inventory .

"2trans%ctlons through: the order processlng program.v'

'?,The blll of materlals flle deflnes the structural

’All’ assenbly ‘1tems contaln _the storage address (called a e

'“-7‘_pointer)_ to the rvu;ective blll of materlals structure.

‘hfrecord. . The inveWtory ‘nd blll of materlals flles are thus

jcross referenced t > each .other. Detalled 1nformatlon on -

_;how' thls:.is‘taccompllshed can be found 1n the respectlve
_data record formats in the’ Appendlx B.

_. All of the above 1nformatlons 1s input into the system
'"and B RP calculates' the quantltyv \Eulrements needed to
o satlsfy the _proposed master productlon schedule. »It also
’determlnes' when orders for parts and-materlalsdneed to be

.{kreleased to the shop or to vendors. - ‘ |
_ Outputs from the system con51st of reports that can~

‘ ;a551st the productlon manager in dec1d ng when to order,

e system output can also be used as the 1nput to a capacity.
:requirements‘ plannlng program for detarled scheduling of

-~ machines and.manpower.

'.'freiationship of "the assembled products and 1ts ~components. d

what to expedlte and other related 1nventory policies. . The"

P



| 18
. ‘L . :
2.2 ElementsJof‘a MR§'System
In ‘erder. to understand .how the Mﬁ?‘method works,uohe\
has to first .get acquainted 'withi>the'terminolbgy used.
Since = "MRP "ie ra production ;ﬁd] 1nventory management
't?technlque,v_a large part of 1ts vocabulary represents terms

from the productlon/operatlons management area.

2.2.1'Independent versus Dependent Demand
The.  request for finished products stored on the

shelves ‘or parts‘carried in inventory for the;sele purpese

of service requirements can be’classified a;\“imgependent_
demand". " The/ vterm "independent" indicatee that ‘no
.relatiOnshdp e;fets between the demand of an»item and any
: other’ items, fh;‘maim source of this demand‘comes'from the
‘requirements'in the customer order. -
| In a vmanufacturing;emﬁirommentj finighed products are-
‘assembled predﬁets which are in :turn, made ub of
eﬁbassembiies“and bparts One generally refers to them as 7
"cémponents" k The demand for these,components depends on '
,thé. demand for the assemblles 1n whlch they are used. MRRj '
calls vthis the "dependent-demandﬂ. vThey,are the results of
tme . demand 'for a- higger-levei %tem,  specifieally Tthe
flnlshed product._ . | | | h
_ This " 1ndependent dependent-demand :COncept suggestsg
that 'when items .have demands thatrare indebendent,’it’isv

\ necessary to forecast their requirements dsing techniques

“such " as ;moVinQ average or exponential smoothing. When the



- requirements planning technique.
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demand . .'is = dependent, the reguirement‘-Should' not “be

'fforecasted1‘but 'rather shouid be'calculated through a bill

of meterialsdexplosion. This indicates that finished-goods

items and “sérvice parts -should use the reorder point

| technique or the economic order quantlty approagh to

determ;ne their 1nventory pollc1es. As for the component

o

items, 1t is ‘more approprlate to employ the material

4

2.2.2 Bill of Materials Record - - : o !
fA_'bill of - materials record in its simplest form is

nothing 'more,'than a parts 1list = a;-listing ~of each

rcomponent: required to make one unlt cf the product.‘ Part
R T

©

numbers and = assembled quantltles are,v'the mlnimum

[

information- required . on  the list. ' Sometimes, bill ‘of

«.c

materials! records are referred to as "product,Structure"

records,- the two terms being synonymous.

The bill of 'materiéls_'information _is - required by

. ﬁ 4 . i T N .
‘virtually EVery company  that manufactures an assembled
.product. "~ Figure 2.2 shows the'.prOduct 7structure of a
51mple assembly, Al054. It lists the components, as well

%@g'the quantity needed to produce one unlt of the assembly

The most common way to dlsplay a blll of materlals i&
the,'indented ,format- as- shown in Flgure 2.3. Here the-

components- of; the product assembly are shown 1ndented ‘one

'fspaceh to'the'right.g An asterlsk placed,beslde the_quantlty

indicates -that it is an assembly. Thislquantity is used as

[t
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LEVEL
0 e A1054
- _ e
| B R B3055(1) - 10544(1) D1458(2)
2 §6000(1)  44601(5)  ~C2B41(2)  10544(3) 24555(1)
3 e R e S "‘44601(1)  34508(4)

~ Figure 2.2 Product Structure for an 2ssembly

‘Product A1054

__Part no, - | Description | _Quantity
1)B3055 | sssssssssssdmesaso 10
- '56000 Cessssssssssssssss |1
44601 L sssssssissssaes B
2)10544 + | ssssssssssssess 10
3)D1458 resssaAbalaas | .27
C2841 Sssssssass 2*
44601 | ~svesses 1
134508 sssssas . 4
10544 Saesas 3
' 24555 |~~~ 1
o

Figure 2.3 1Indented Bill of

Materials Format



a  multiplier  to -compute . its componerit quantity_

~
[

requirements.

| The. bill of materials record is - the dlrect result from
the de51gn people in .the 4eng1neer1ng department.' They
must,o however, work in ooliaboration with manufacturing to

determine the production feasibility of the design. _

.2.2.3 Lead Time~
| Lead time is deflned as the time requlred to complete
an - operation. :- In a MRP data base, there are two klnds of
" lead tImes that‘need to be con51dered ™
| . Manufaéturlng lead tlme. is defined as the duration o
betyeeg the release of a work order\to its completion.
This includes the time it takes to prepare the neceseary)
job- shop“papers,* the time requéred for the machine setup,
plus the waiting or "queue" time betweeﬁ machines'and the
actual time for the'operation.' o |
.For parts and materials originated externelly; one ie
oonoerhed with the purchasing leed time, which is the time‘;
_ bétween placement of the order to the arrival of goods;
This includes_the~vendor'e'lead,time to prepare the ordered
items end the-time'needed for deliyery. ‘
Since ' lead time dictates when orders’(workror veﬁaor)
shouidv be .released}_»therefore:'«;t QmustibeAdetermined.as
-eccgrete;y- as poesible. Unfortunately, this té’rarely.

attalnable because of frequent and unforeseeable changes in

———
-

a production environment. For example, in.manufacturing,
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pfoduction i capaéity 'v,depends : ohA the supﬁly-demand
reigtionéhip }n“ the"faciliﬁy. If requifements'.exceedA‘
]éapécity,' lead time increases and all jobs take long?:'tqat
complete. | on the 6ther‘handt when there ié an ‘excess of
papacity,’ waitiﬁg time decreases and_séme ma¢h§pe centres
may beComélidie.a In all situations, management action% are’

needed to -adjust Capacity so that a relatively constant ~

@
lead time is maintained.

A

'2.2.4 Low Level Coding

N

In a produ;;” structure recoxrd, every part or

'suba§sembly that goes in%o a product is a$$ignedfa,levei
numbérljthat indicates its relative pogition in the assembly

seqguence. Tpe” final<’a§sembly or finished product, by

. : . ’ . ‘ . . . @
convention, is assigned a number zero and'is referred to as

the zero ievel.‘ 'LeV¢1fone is‘reserved for aséemblies or
.éompohenté that ’go directly into Aéhe‘fini;hea products.
The other leQels ~foli;w ‘in  order as;ihdicatéd in Figure . 
2.2. The "evel code indicates uﬂepe to explode ~£n§fi
éaié&léteathe requirement® in a MRP regeneration.

However, for éoﬁponehfé that are used on diffé:ent’
a§sembliesy it is possible that they ﬁay resﬁlt iﬁ having

L 4

more, thaﬁ pne'level codes An-example of such éan be found“

i;% cbmponént >4460£;, In Figure Z.Zi the’component is used

on assembly B3055 as well as 52841%and;ha5'a level code of

2, and 3 féspeCtivgly._ A similar situaggén occurred to
!

" component 10544.
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A- In the MRP processing logic, all. items are exploded on
‘a level-hy ;evel ba51s, ‘this means that each item will only
.ne examined ' once during the process.. For this to be done
by the@ ccmputer,f it_ requires. the necessity of an unique
level <code for 'each _item. In 6rder to remedy the abcve.
multi-leuel problem,‘ an 'unique 1eQ§r code that idenﬁifies'

each item's lowest level of usage is a551gned to the partu'

*{

“'For example, component 44601 has a level code of 2 and 3
respectively> when it is used on different assemblies.
'x§ince level three is &its lowest level of usagé, it will

‘%herefore be assigned the low-level. code number 3 in its

.u:‘

produ[§ structure record.' In the future, if it is used on

an assembly that places it in level four of the product
"structure( the ‘leyel code :will be reassrgned 4s 4 and so
on. Fortunately,' this low-level codinq is‘taﬁ%n-care of
automatically by the applicarion 'program The revised
" product strﬁcture of assembly Al054 is shown Ain Flgure 2 4,
Cwith' the utlllzatlon of - low~leVe1 coding.
2.2:5 fhe Mﬁé Matrix , 7 | ‘ !
Since the MRP method is time‘relaged, a way of showing
its "tlme dependent" evi  res to be adopted. " The
' accepted fqrmat for thic ie 4« ueries of planﬁing'periods‘or-
time "buckets", requlreme‘ts ars then aggregated into the~'
buckets;e‘which can either &« Jays, weeks, months, or
years., Generaily; the Psmaller. fhe vtime nperiod for -

v

plann}n%, the more precise is the projection.} However,
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LEVEL - .
0 i A'(054 ° y
- : ‘\ t
1 B3055(1) _ D1458(2)
. : ‘
t‘.
2 | 56000(1) - |casat(2) || 10544(3) 24555(1)
= >
3 44601(1) | | 34508(4)

'

Figure 2.4 Low-level Coding for Assembly A1054

o

7

Part #: Af054

Desc.: Dining Table, 5'x7"

Safety Stock : 5
Starting Bal.: 10

Week number

1 213

4| S

6

Gross Requirements

Scheduled Receipts

Projected Available

Net Requirements

Planned Order Releases

Figure 2.5. Elements in a MRP Output Matrix

£
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in data processing consider ion, large time buckets
require 1less disk storage space.- In this particular MRP
. . v N ' .

.system that_ was develdped,'a one~-week planning. period was

used, which is thé.most commonly-adépted by manufacturers.

- ” - ‘ ) .
The fundamental MRP report, 'alsq -~ known as the "MRP -

o

matrix" is ghown in ‘Figure: 2.5. The following . 1is a.

description of each of the terms in the matrix,

’\V : \
N
\

‘Gross Requirements. : the total anticipated demand of

the item, during each time period. For finished
\ o -

products, this quantity is obtained from the -

master production 'schedule; for components, or

. / . . ®

Ahaterials, this demand is accumulated from the .

. "planned order releases" from its parent

<

assemblies.

a o .. '

‘Scheduled Receipts : materials. or components that

are exﬁected"to arrive on open shop or purchase

-

- orders.
Projected Available : the anticipated quantity of an

item at the end of the period. This value is
) _

_compﬁted from the on-hand, gross requirements,
and scheduled receipts quantity. .
Net Requirements : this represents the quantity thaf

. must Dbe supnlied to thé‘manhfacturing faciﬁity in

.

~ order to satisfy the customer or \production |

requirements (eith r "to be acqulred externally or

fabrlcatedrlpternally).
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*Planned' Ordef Releases y by offsetting the 1lead
time, this iﬁhicates_ when orders (purchaseJof
shop) must be _réleased so that thevmateniéls or
components,‘will be availablél or ‘arrive on time

for prbduétion.

2.3 ﬁechanics of MRP

A good inventéry control systgm should be able to.
provide Zimely information for determining requifeﬁents of
. . parts and materials. Many times, hoWevér,' invéntoryh*
systems dften order 'replenisﬁment too .soon(Bf too laté.
They rely heavily oﬁ "expediters" to rush the most néeded
item%; through productibn or from vendors. A material.
fequirements‘ planning system will generate requirepents in
precise time periods, ‘6o that it can. provide cogrect
coverage tb-get components through pgoducﬁion as required.
_ The calculations involved 'in the MRP technique are
nothing more than ﬁimple arithmetical\computations, but the
émoqnt of data manijpulation is massivi and the codputaﬁions
are extensive. Fortunately, this is done with thé help of
the . computer; which is excellent in‘ﬁg?ing repetitive
computations. This section gives an 6verviqw of the
operation of the;MRP’techniqugf

| - D

2.3.1 MRP Processing Logic’

IMRP starts with a 'ﬁasterv production. schedule that

contains the demand from the customer oggers and sales .-
‘ - W
B

. D S
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\forecasts. This forms the gross requireménts\ofnthe end
items. B{ working together' with the bill ofvmaterials
file, it explodes these top-level requirenents down the
product - structure tree one level at a time to determine,the
cémponent ‘or material requirements. The . explosion
identifies whaﬁ,co%ponents, as well asl‘hoq much, are
required to produce a giQen quantity of the end items. At
this por t, safety stock (if any) are either subtracted
from the on-hand  .balance .or added ' to ‘the gross
requirements. fhe net requirements are then computed by
raking the on-hand ﬁalanee and scheduled receipts;
information from the 'inventory status file, subﬁracting
them from the, gross requirements*qgantityl

This net requirements can be thought of as an
indication of possibie' shortages. MRP detects this.
insufficiency well’ in advance and plans their coverages by
offsetting the lead timequr eacn'component»to generate the
necessary planned orders. Tne planned orders specify the
quantity and time period where work'.orders are to be
: released to the shop or purchase orders to be placed with
vendors. - If the_.exploded item is an assembly, then this
planned order release forms the gross requé‘ements of lower
level component- products. The timing of the planned order
releases is of course, derived from the timing of the net
requirements. - Most  MRP sysrems however, will not
automatically release an order, it oniy suggests a release.

date to the planner. This is where the system calls for

-
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some - kind of“‘human iﬂterventionA and judgement, sipce it
involves a ‘number of decisions thatksﬁéuld not be made by
the ,;omputer. When the planner relééses the order, it~
turns into ah'open order and becomes a scﬁeduled receipt.

This exploding and netting. process 1is repeated for
each ”level in the product structure tree until, the lerst
level. is reached. Here, MRP has ansYgfed the questioé\bfc
what, how much, and when to order parts and mate;ia#s to N
satisfy the production req&irements ~during the planned .
 peiiads. r' . \

.An exampré of a detailfd MRP calculation \is included
in chapter eight of the thesis. Readers are encouraged'to

consult this exarple  in order to purste further .

understanding of the MRP technique.

2.3.2 Use of Saféty Stock

Generally speaking, there is ﬁo need for sa?ety stock
in a MRP'Aenvironmgnt because most demands are ?alculated;
rather than forecasted. Its use is prudent only when the
supply 1is erratic and unqonfrollable. -This may be due to
delgys in_‘shipping beyond .the control of the vendor or a
high possibility o£ defective pérts inA éhe incoming
éhipﬁent. ' | ’

. Safety stock disrupts the timely planning'of the MRP
method by .overstating the requiremenﬁs; Overstated
\requirements ‘causes confusion, unnecessaryb expenses, énd

often, a .loss of confidence in the system. Rather khanv

. v l ) . “‘.- . 7 . /—\/
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~\\Q3gmenting the inventory level with exceggiva :Ffety stogk,
management should therefore, concentrate on improving stoc¥
room‘ accuracy and“ on determining realistic manufacturing -
and purchasing lééd times. This wiil‘helb the systém'éo‘
détermine«kaccurateif when orders should be released so that
péfts and materials can é&r;ve at the time when they are

" needed. o
g *

S

L

2.3.3 Planning and Rescheduling

It is\nopmal to find that manufacturing and purchasing

" ' : - -
schedules ¥n a production environment start changing the
moment they are established. Alteraticns to the master
, w R

production schedule are common. Some possible reasons can
be: a delay in 'sﬁipment,“aﬁ eTerqency‘EBQAer for an
imporfght , Customer, engineerinq, changes, 1labor disputeg,
machihe .breakdowns, anq\ absenteeisnm. This ’is not An
exaggération of the problen, but raéher a fact of life in
manufacturing. h |

‘One of the prime objectives of an effectiVe production
and inventory ‘managément systém is its ability to respond

[4

quickly to changes in production demand, right gown toc%ﬁé

cdmponent level. This is pgﬁfisely what a MRP‘;;:ZZ;T an
‘do in terms of its-planning and fescheduling capabilities.
_The planning fundtionvﬂof the MRP technidﬁe performs an
important duty in calculating’ lower 1éve1 ‘component
requirements. As this requiregent changes,. MRP will

reschedule the plannéd‘ orders automatically so as to
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; provide ‘a- workable schedule for me;ting ‘the revised
ot . B v
productlon requlrements

S, There dafe basically two ways"to‘ accomplish ~this:‘

p}anning and reschedullng functlon 1n a MRP system. 5The
r,feiiowing section presents a detalled dlscu551on of the two

'-d;methodsfinvolved._ : ?1p‘,1f7»-;>\‘ {{ |

2 3.4 Regeneratlve versus Net Change MRP Systems

'; There are -two major types vof MRP systems in use

v

F

Vtoday o They . are the regeneratlye and the: net change
proce551ng systems. PR j-?kéﬁ

»

With.. a‘ regeneratlve Systen;fdat the ‘end of —each
planning Aiperlod (usua’ly'vone weeP), previous Zplanned
: grequ;rements 'are completely erased.”eF The‘entire biildof
:‘naterials exp1051on and nettingf»precess‘ is repeated fer‘_Tj
féverYJ:}tema,( both for ,tthe- whlch have had changes or
"frevisians 'and those * whosev status has not changed at all; '
‘ 'ffém; the prevaous 'regeneratlon Dependlng on the 51z§ O:'_;'
" the 'data‘ flles ..and - the type of data proce551ng equlpmentag'
used,lthis computatlon can be & lengthy process S ‘:g; )
f/ :L":véé fa ‘net.‘change system, it recognlzes that not every
j:yiitemiSu status.iéés been;changedgdurlng the plann;ngnperlqd fh
| and therefore,:scniy»'thgse,:prodnct» structures‘AWhich are;r
;affected by the ‘gc‘h‘a‘nge ‘will be ‘exploded."'". '_.*since"'
.requlrements‘ are replannedr‘or’orders are rescheduled‘only
h"fgrg‘those' parts tha% are affected net change calculatlod
_ N ~

».requires considerably less time ‘than regeneratlve.
‘ ) ) o S S o

A \ . : A : ) i £

(S

-
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Figure 2.6 shows the processing algorithms for both

.. the vregeneratiye and net change calcnlations, in this
example, ‘the demand  for assembly D is changed,due to a:

quantity amendment in .the customer order. It can be seen»

\that Ain_ the regeherative mode, the product structure trees ‘
are"exploded ~level=- by level and 1tem-by-1tem regardless of

the ‘change; involved.  Ih a net change proceSSing, however,

-only those componeﬁts 'nhich .were iaffected by the change

(assembly D) are exploded.

R »

The choice of either. a regenerative or a net change
“system_ depends on therhatnre of the production_facility and
the frequency of vreplanning. .A»net'change.system has the
benefit of moreh timely’ inﬁormation on which to plan its
'Amanufacturing"and purchasing activities; ’One drawbaCRkto
.this method is'iits hnerVousness"‘_j_ it'vmay ioverreact
:cau51ng more ney requirements and schedules to be generated ’
‘than are. necessary, ;ﬁo particular advantage of thew

o regeneragive system” worth mentioning "is  its -ability to
purgeethe%;errors which may have crent in' during..the'”
zw.planning'=pe;iods,be_'hetachange‘updating Most of the 'MRP
';‘applic?tion nsottnareffytodayf can_ operate Veither- in a
regenerétlve or? neti‘change'-mode. *It is . recomnended'that"
*ﬁ@&b‘.~.does the daily transactions updating with the net
‘chan%eA nethod and regenerates the total system on a weekly

or fortnightly basis.



3. AN INVENTORY CLASSIFICATION .
| IDENTIFICATION SYSTEM

The basic structure  of the inventory classification
-and identification (ICI) system was  designed by fellow

N ™ . . .
with modlfmcatlons to suit Argo Materials Handling's

‘graduate student Evan Hu. This system Qas adapted for use

inventory requlreménts. : : :» -'

351,Introeﬁctien
: The importance: of ‘a “ wellf‘ conceived inventory‘"
classification and identificatibm system . is .ofgtnv
' overlooked ‘a5 an _area of concern to manufacturing
‘companies. /.Invénto;yrfgtorage, manufsctuging ﬁroéesses,
.aengineerimg changes, product services ,reqUirements .snd
utility needs must be ﬂunderstood and 'addressed. " The
, implement!-‘. of a compu’terized product'ion and invemtary
S {

ﬁfiannlng and control (PIPC) system, whlch more compan1és

¢

rare con51der1ng, requlres an ICI system
A well concelved and implemented IcI system can confer
mbeneflts in | addition to being a ‘requlrememt of a
' computerized PiPC system. The process of eliminating
-unnecessafy . diversity . which frequently exists .in -the
various stages ffrom .deSigng to manufacture defines the
'“concept_ of standardization‘ - ' the cbntrol: of neCessary
§ariety. An ICI system in itself cannot directly
aecomplish’ standardlzatlon, but can offer a framework fqr

encouraging standardization;
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3.2 Criteria for Developing an ICI System
. several - criteria  must be addressed before the

implemeﬁtation of . an 1ICI system. ‘An ICI syStem éﬁould bg

(130133, ‘ o
» . . . ) 2z N ] )
1) Expandable : The code must provide space u<for

additional entries within each classification
’for‘ new items. There must also be capacity to
" expand existing>c1assifications and add new one%\

@

- to take care of future changeé,
2){VP£gcise : The code structure must be such €hat only .
rone,"code ma&M be cqrrect%y' appliea to a given
item. . \ ot | |
3) Conéise : The code should " require. the  least
possible numbenvof‘digittho g@eqﬁately describe
eaéh item. |
(4); Convenignt, : The code must. be ea§ily understood by =
 e;ch user and simple - to apply, whether encoding
| or ‘decoding. ;b_ SR o
5) Meaﬁingful '+ If possible, the code itself should
| indicate some .of the characteristics of the
items.:
' € : L
6) Operable : The code should .be adequate for the
éfesent'.and anticipated data processing machine

Tow

methods, as well as for manual reference.

3.3 Classification Systems

A plan of classification is necessary before determin- .
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ing the actual coding metﬁod.' The grouping of like items
should be lécComplish?d’ in a, manner which iF‘Iogicgl.and
best sﬁits the needs of the ‘busihess; " As m;ﬁy;mﬁjor
'.classifications énd‘ysubdivisions.‘necessary to meet the
business‘requirements,should be devisedﬁl3].
For most ﬁanufacturing conéerns, inventor§ is coqposed'1
of three basic classes(13] : . ° ! ’ o
ij 'Raw Materials : Raw materials are jfte; bébken/ihté
””tﬁO‘SUbClaSSéS, P i | |
i)  Materials purchased and stored for future
L%roceésing. ‘These materials may be purchased
from ‘outside £he concern or from an internal
udivision,

ii) Components or assemblies purchased from °

"«

outside the céncérn.

2) ,Work-in-progressl: Raw materiéls that have haé_
value added. to ﬁhem_ in the form. of>1$bof and
overhead by the concern and'”await' additibnaiA'
jprdcéssing into finishedlaoods, . | N

3) Finishéd Goods :i Complgted"broducts that 'await ‘
| delivery to prospectiveicustomers. o ‘7'\
The manufactﬁring concept . of Grbup Teéhnq}ogy,(GT),
popular in - Eurbpé in the machine building aréas}
ihcorpérates the,dévelopmént of a;ciassifiCation system for

work pieces, ' working = operations, = and manufacturing

equipments as. one of its basic tenants. GT can be defined
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.

‘a5 a prqduction'method thét invglyes'm$¢hining of parts in
"families", i.e}kuéroups‘ of  related  parts[!l]. GT
sYstemsTAafe enfirely 'dépendent ‘on a part classification.
Two approaches are used, the'ov;:all Or mMacro qpproacpﬁaﬁd
the épeqific fﬁr micro ‘aﬁproach[36]. '}The maéro.approaChf
has been :elativelyfpopular in.Europe. ~ Several "Universai
Component  Cia§s£fication Systems" ﬁavé beén’devgldied as.a
result of stugies of statistics of rfhe'compéﬁents most
commonly Ifouhd_‘ in certain indﬁStriesf‘v Most 'methbds
classify on an “item"gésign basis using geometry,’materiaij_'
aﬁd process‘ operation.v; The  Opi£z[1§] ;nd Vuosa[36r are
" popular "design" %orientedﬁ ysFéms_ based on six and four
' digit codes respectively.. )

An  analysis of existing macro systenms, hoWever‘shows“
that due ﬁo their "uniVeréal“;nature with an orientétion to

v

- the madhiﬁe component indﬁstry, aretof limited ®alue fér
many ‘applications. ‘The variation in thefstgtistigs,of a
pafticular’“class of ﬂcompﬁnentsu‘ié-bften subétantial from
iqduéﬁry to industry[ll. The micro,\apprpach which is-
'designed, based_,on the iparticulér needs of anviﬁdividual
- company, may 6ffer‘ a more suitablé solution to compény

standardization in a computerized PIPC ' environment of

machine parts.

3.4 Coding Methods TN ’
Coding'fqrmats,fall into three broad categories :.

1) Non*significant;alpha-numeric

Y
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2) Significant alph{fnﬁmeric

3) Mixed format significant-sequentiaﬂ alpha-numeric‘

The , .non-significant format consists of sequential
nunmbers = assigned to items with no provision_forfclassifying

groups .of likeditems. 'it has the advantage of being simple

and reIativelf error free in’implementationj and has the

ability ’to -code an unlimjted number of items‘by using the

fewest p0551ble characters. Sequentlal formats requlre ‘the

use of a dlrectory as no 1nformatlon is encoded within the

digits;" This method is; practlcal when operated ina
business - with a computerlzed PIPC system. The computer is
able to cross reference relatlvely ea51ly and quickly the‘

code of an item to an abbreviated description contained in_

the ‘item master flle. . Also from a data processing
standpoint, ' the ~ non-significant format is more
. computationally efficient due to its compactness. The

)

" to’ a ,knowledgeable  user directly upon reading. Various

sequential,‘non-significant format is popuiar“especially in
the Wholesa{e-retail inventory control area with companies
that have computerized PIPC systems.:

Significant systems are those which conve} information

schemes are available[¥3][263 :

1) Block codes:
2) Group codes
3) Significant digit'codes’
4) Final digit codes = . o j\‘ : o
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5) Dec%malvcodes
N6 Mnemonic codes ! o ok
o "7) Numeric-qlphabetic codes
8) Consonant codes
9) Indent codes \
- Purely sigﬁificant codes atev;are'in.practice, usually
e dombination of " significant and non—significsht codes is
used. The first digits of the code are s1gn1flcant and the
remeining digits are ‘non—51gn1f1cant, requlrlng an 1ndex; 
‘For many companies this format incorporates the advantages}‘
‘of both and retains a deéree of flexibility[%6].

N

3.5 Argo's Inventory Classification & Identification System

Argo Materlals Handling Systems le%ted is a smell
manufacturing company with three main product lines. The
'previous ICI system at Argo was bas1ca11y.sequent1a1, with
" intermittent, teonSCLoms attemptstto build some significahce
into .the system. - standardlzatlon and cla551f1catlon were
ﬁot fully / addressed and _the system was . hot = orderly '
appiied. As well, the systemn was eonstreined by a physical
11m1t it had 1iterally run out of numbers. ‘A new appranh
:was necessary to »remedz»_the Msituet%on and ein order to
;implement‘ a computer-based manufacturing resource planhing.
(MRP -II) system. Argo was in need of a'system tailored to .
: their business -~ "e limited product 1line withnnumefous

%Tlpermutations of style, capacity, size, color, etc., built

o
¢
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in small batch quantities.

A degree of significamce in the iéI was considered to
‘pe important from a user cbnvenience(standpoint which ruled,
out 1mp1ementatlon of a sequential system. Pata-processimg
computation requirements wer; considered secondary as the
main Jproduct trees were re tively small, five main prdduct
llnes totalllng less thanr 400 unique flnished products.
- An eight characterv code, w1th sjlgnificant and non-
significant digits, was selected as sat] sfying Atéo 's need
for a degree of 1dent1f1catlon and has more than sufficient‘

capacity for growth. A shorter code would\not be able to -
U A ‘. | N
convey clearly - the  necessary information and lacked

sufficient’ capacity to meet pbssible future requitemepts;
A longer code was felt to be gmnecessary |

The new system designed, is based on a hierarch cal,
'momoqede stPucture with a mixed format code. The hletirchy~

. “is based on MRP 'levelling, uses a"pseudo indent codel2]/

" and mnemonic codes. For example, Figure 3.1 shows a part

3

number for a finished prod&ct.

F |‘DL | 0102 | X
| R B

\ x, 1 2 () (a)

Flgure 3.1 Argo's Inventory ‘Classification and
Identification Codlng Example .
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The ﬁfirst -character (the production process cede)‘is an.
indent code that classifies the identification. of the part
into its place in the prodéction\Aprocess (etg. F-for a
fihished qproduct).' " The next two chatacters are ceiied the
description code and consist of mnemonic codes to classify

/_ the item (e.g. DL-for dock levellers). A differeht:gpde

- meaning ‘is assigned, depending on the prodqction process
»eade branch. The ciassification is "design" oriented and
consists of. items that are similar' in shape and design
purpose. The next four eharaetersvare non-significant, are
assigned sequentially and are uéed to differentiate
_epecific products within a partieular description code
brench. ' . The final character-ie used as a‘revision»code.
One additional character was considergd as a‘eheck‘digit
but dhe to the added complex1ty in assigning the four non-
51gn1f1cant characters, 1t was excluded.

K A check digit can be used for detecting datalentry

errors. Most check” df@its are d®mputed from the code
” N "
éharacters preceding the check digit. For example, the

last number _Lf the cod% 1236 is e anddég”qalculated from\

¢
the/ sum of the three preceding numbers £¥&.¥ + 3 = 6. When

— i

an .ICI. code is entered the check dlglt\{s calculated from
the? keyed .in code. ' If the calculated check digit end the
keyed~=in check digit do not agree, then ‘an éhtry error hes
oecurred. - Check " didits however increase the system
cempleXity and cause the 1nc1u51on of an addltlonal dlglt

whch_has no dlrect significance.
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. 1.
;:) .
L S N
"Stock Coding
"ABF5678A" ==---- > | A | BF | 5678 | A |
" ! I 1 | Co
. (1) ' (2) (3) (%) E
: | | u - !
- < -
| | | t .
v v .V v
R O e e e e e e
¢ Stock / Production : Generalized T Par't. Identifier : Revision Code :-
Type e : description of Group : (uniqueness no.) : 0
............................. T e e

1. STOCK / PRODUCTION TYPE (one alphabe}‘ic character)

A: .. Assembly ) ‘ P: .. Purchased component
C: .. Colnponent, plant fabricated S: .. Sub-assembly
F: .. Finished product L U: .. Unprocessed raw material

2. GENERALIZED DE§CRIPTION OF GROUP (two alphabetic characters)

AN: .. ANgle - FB: .. Flat Bar ’ OE: .. Office Equipment
BF: .. Base Frame weldment GA: .. General Assembly parts 08: .. Otfic.c Supply
BR: .. BRacket HC: .. Hold down/Hydraulic Cylinder PL: .. PLate -
BS: -. BuShing . o« | HT: .. Hinge Tube PN: .. PiN
BT: .. BolT HW: .. Handle Weldment RD: .. thReaDed RoD ’
CA: .. CAsting . - LA: .. Link Assonlbiy . RS: .. Rectangular Section
~CH: ., CHannel ) LB: .. Lip Booster SA: .. Spring Anchnr
CR: .. CRank LD: .. direct, Lift elevating Dock " SC: .. SCrew
CS: .. Circular Section . LF: .. LiFt arm E * SH: .. Spring Hanger
Cu:'.. Cup 1G: .. LuG . SL: ., sato;ﬁy Leg (S/Assy.)
DH: :. Dock leveller - Hydraulic LN: .. Lock Nut SL: .. System Lift (Assy.)
DL: .. Dock Levéller - standard LR: .. Lip operatoR SP: ., S\Pring
DS: .. Dock Seal / Shelm;r LW: .. Leg Weldment (S/Assy.) SR: .. Seal or "O"-Ring
DW: .. Deck Weldment . LW: ..,Lip Weldment (Assy.)_ N _SS: .. Square Sectién
EB: .. Eey‘e Bolt . . MD: .. triangle arM elevating Dock TA: .. ouTer Arm
EG: .. Elect‘;:‘ical Gadget, . MP: .. Mounting Plate TR: .. TRiangle ax';n assy.
EM: .. ~lE!dso’(of dock) Mount™ " NA: .. ‘iNner Am . TS: .. Tubular Section
EW:, .. Electric Wirestock NT: .. NuT | WS:... WaSher

XX: .. MISCELLANEOUS items

Figure 3.2 Argo's. Inventory Clas ificati‘on
© and Identification%ystem .

o

0



jwdrkablé inventory classification  system

bverlooked;' as implementing a replaéémént<sy§t

LT | 42

’ Al

Figure 3.2 shows a. comprehensive representation of the
inventory classification and identification system used by

TN
Argo Materials Handling Systems Limited.

3.6 Conclusion
An inventory classification‘and identification system
should be designed to meet specific company needs. Macro

class1f1cation and coding systems, particularly the opitz

~system, are relatively popular‘énd'useful if they in fact

do satisfy " the requirements of a specific organization.

However, the features of a particulér class of components

are likeiy to -vary according to the type of industry
concerned and the needs of specific companies within that

industry. - Therefore, the micro approach which concentrates

-d

on the particular requirements and characteristics of -an |

. 7
-

individual company is oftenrnecessa;y;'wc ’
SN

) . - R * . ’ ' \
The - system - de51gned for ~A»go Materials Handling /

TP N - : .
Systeéms Limited meets "the basic requirements of being

operabLe. The system is an inEegral part of the
manufacturing resource planning system being 1mp1emen€ed at
Argo and &lly satisfies all requlrements of this systemn.

p’specific and

The importance of initially designin

“should not be

the shortcomings, of an, inadequate system can be - time

consuming and expensive.

 to redtify-

expandable) precise, concise convenient, meaningful, and .
o I 3 3
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This model uses a stock "item's past twelve months'v

i

vy,

R

sales data and generates a sales forecast for any number of

future perlods specified by the user. The output from thg{

\‘\ ) o, g
program forms part of the input to the master productdon

schedule for long term planning of manufacturing resources.

4.1 Data Requirements and Methodolagy

The module contains ' six forecasting Emodels: three

&
o
“;‘1

(/3N
o7

based on thé moving average method and three on the

. exponential smoothing wethod. At the beginning of each

‘program, the user specifies the number of piiiods of past.

data to be used in the computation. The foreci'ted result

is tabulated as well as plotted on the screen.

#

The - forecast is generated fdr any number:of future

‘periods spec1f1ed by .the wuser,. In general, the further

ahead the forecast, the lower the accuracy that can be

~

expected. The unit of time is the month and the data file

SALHIST.DAT can store a total of 13 months' sales records
/ » . " . : :
for each inventory item (i.e. thé current month's plus the

past ' 12 months'). ‘This record is created in addition to
the master ¢ production schedule (MPSCHED.DAT) and the
——tng A '

‘material requirem%nts ‘planning (MRP.DAT) records .in the

stock creation program.

Three parameters are calculated to measure the

effectiveness, of the forecast. They are the mean square

i



w

. " rerror '(MSE), the mean ‘absolute dev1atlon (MAD), and thef

o ’ /

mean . absolute percenbage' error (MAPE) Slnce dlfferent

I3

fdata characterlstlcs A require dlfferent | forecastlng

. the . number of most. recent observatlons n, to be 1nc,m

LN i . »”

'.,dthe lslower the model w1ll respond to changes fn the data*

: i :
: technlques, the user should experlment w1th varlous models

"

.

to .flnd the one that i best Sulted for the partlcular.

application. “,‘*f R -

'y -

4.2 Moving Average Models

'Tﬁis method‘ is the simplest of all the forecastlng.f

1

m"techniques.»” The fundamental concept in the mov1ng averageixw,ﬂ“

' method[4][25] is that the most recent observatlons w1ll’

‘d;ctate' the 'value to be forecasted. At any tlme t, thehu

average of the n most recent observatlons (t-1, t -2, . .. ,'W
o ' e i

vt-n)'f' 3 computed" thls?'is referred to as. the'mgving- - A

-average at tlme ‘period t.

Ln all the mov1ng average models, the user spec"ﬂ

\
A

'th' computatlons j\ In general the larger thevvalue of n

i“'

L4

Lbn';the other.hand w1th a small value of n; the model w1llu

PN ) , (r

"respond to fluctuatlons in the data more,‘rapldly,'but ‘k

' effects ‘of the ea%llest observatlons w1‘

"’be:nﬁlllfled

help the user to determlney - sultable value

(# o

‘ program will calculate the forecaStlng errors correspondlné’v

to -a range‘ of n values spec1f1ed by_the uier.» The mostk X

- appropriate value is gpe one that yleldS' the smallest B

=’\ & w . y: . R ) "'5 : -



\The‘_inputso'for' all the‘moving average,models include
the data .points (which ‘are read 1n automatlcally by thev
program) ‘_the number of terms to be included in ‘the.
computatlon, . and the number vof“-future"periods~forecast
desired. Jr'The 'outputS' 1nclude the forecasted values, the;
‘errors,; and -the ~ model accuracy measurements.k " The
. parametersl_MSE " MAD, .MAPE are used to- determine how well
the model fits a partlcuéa? data set.

4.2.1 Slmple_MOVLng Average

]

Txls 'model will usually prov1de a good frt to-data
‘that exhlblts' a .eonstantbprotess. In the 51mp1e mov1ng‘
average;‘ one calculates the arithmetlc average of thelpast,
data for | ‘-specific number of periods ' As new sales
flgures become -avallable, the earllest data is &fopped and"
the new value 1s anluded in the computatlon
Flgure ’4.1 shows_the,output of/a simple moving average
forecast  for 'stock ’ltem' CABSOQQ2; It ~uses a two_term
nov1ng average and" forecasts two perﬂodsiinto the future
. ;U One' drawback of thls method is that the forecast contalns a
:- lag“  This -effect tis' more pronounced when the data

[ —

fluctuates rapldly, as is exhnblted in Flgure 4. 1.

4 2.2 Welghted Mov1hg Average

T———

If the data exhlblts a cycllcal pattern 'around\a

\ .

)
constant trendf a welghted mov1ng avérage model should be_

considered. - In. the it

AT
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DEMAND

SIMPLE MOVING AVERAGE
for product CABS0002 °

 'FORECAST

ERROR

- =

MOV .AVG.
23 ! N
26 24.5
C 22 24 :
21 21.5 24.5
21 21 24
22 21.5 21.5
25 23.5 21
28 . 26.5. 21.5
- 26 27 23.5
26 26 26.5
25 25.5 - 27
24 - 24.5 26
: ' 25.5
- 24.5
¢
Accuracy measures for a 2 term forecast
Mean squared error (MSE) =. 9.425
Mean absolute-deviation (MAD) = 2.45
Mean absolute % error (MAPE) =. 10.031

n - Forecast

o j{ﬁctuél,

7\

ﬂar Rpr\Qgg Jun Jul Aug Sep Oct Nov Dec Jan Feb Har Apr .

Flgure 4§3§ Outputs from the Slmple Mov1ng Average Model
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- gives egual weight .tb each unit of data, thch meggg tﬁat
\what. was .developed 'seQeral time periods“ago has the same
impiot on;-the foreoastv as the most récent‘data."This is
not  always true because data from recent periods -often
prOVlde more accurate 1nformatlon, and therefore shopld be

glven more empha51s.

The welghted moving 'avérage model allows the user to
Essign Aweights to the n most recent observations. The,

. weight given to each data should be in proportion to the

data's importance to the forecast. Wlth the proper welghtsb

assigned this model w1ll prov1de an accurate forecast for

kN

data that dlsplays a constant trend

4

0 :
The addltlonal 1nput reqﬁment for thls model is the

L4

" value for - each weight, - thg of the weights addsvup to’

one. The‘.output'wis essentiaily the same as the simple

moving avVerage model. . ‘ ..

. 4.2.3 DoubleAMoving Average

| | While the simple and weighted. moving Aavetages~are

"suggested' for a constant process, the double moying‘average

..modelb is recommendedv'for data with atlihea;*or nonlinear

trend. ‘ :It provides»a‘better fit for<data‘that fluctuates
rapidly . than the previous two metﬁods, The model wii%;

~respond more rapidly in the valle;ZQ/but may tend to

overshoot the peaks. . ‘ ‘““' t- g,bb ‘

The 1nput and output of this model are ba51ca11y ‘the- v

same as that for the 51mple mov1ng average’ model

N
O“‘:
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4.3 Exponential Smoothing Models
In fthe computation for. the heying3averége, each term

in  the averaging period is giveﬁla specific weight, while

all the other terms outside the. period are given'aivalue‘of

zero. In the exponential smoothlng technlque[25] the

~weights 'assigned _to . the past observations. decrease

exponentially as they become less fecent. Thé,exponential

-

sméothlng forecasted value is thus a welghted average“ofv_

all the prévious observed data.
: J D LN

To start the forecasting  process, the wuser has to

-supply an 1n1t1al value. ,This value eaﬁ‘also be,eomputed
sby the pgogram automatlcaliy ifﬁ tﬁé» user >chooses. the
initializatioh option and specifies the hﬁmbef,;of data
Pointsv to be {nCIuded “in theTCOmpgtatioh.‘ These iniﬂial’

values are only -used to initiate the precess, and w*ll be

*aken over by the actu@l data once the process is g01ng

v ,1‘\ -
The ,smoothlng iconstaafvalpha, determlnes the level of

'smoothiné and the speed ”tp which'fﬁhe model‘fesponds to
.fluctuatieﬁ in the data. | Smalij variations in the data
. indicate that‘ a small alpha . might‘be apptOpriaﬁe, while’
ilarge 'fluetﬁations call ferla larger Vaiue for alpha. The

~role of alpha in exponential smoothing is analogous to the

&,

number of. avetraging terms in moving average.

'4
S

4.3.1 Slmple Exponentlal Smoothlng

The 51mple exponentlal smoothlng model - 1s recommende%k

when the data exhlblts a constant process; w1th or w1thout

- cyclical tendenc1es.

Y .



SIMPLE EXPONENTIAL SMOOTHING

for product CABS0001

-PERIOD ' DEMAND SMOOTH ST. 'FORECAST . . ERROR

T DT _ F(T+1y - F(T) . D(T)=F(T)
1 " 53 -
2 44 T \ «
3. 54 53.5 . -
4 58 . - 57.5 48.5 9.5
5 50 _ 50.8 53.5 -3.5
) 48 , 48.3 K 57.5 -9.5
7 56 55.2 ' 50.8 5.2
-8 56 - 55.9 48.3 7.7
9 54 . 54.2 55,2 -1.2
10 - ‘ . 65 63.9 - 55.9 ~9fl
11 ' 51 . . 52.3 54,2 -3.2
12 58 ~ 5%.4 - 63.9 ~5.9
13-, , o | 52.3 .
14 | ‘ 1 | 57.4 . -
Forecast using a 2 term initialization & alpha = 0.9
Mean Squared Error (MSE) .= 51.19681
Mean Absolute Deviation (MAD) =" 6.860168
Mean Absolute % Error (MAPE) = 12.37859
F
O = fActual, » - Forecast
66.8 ‘ .
65.8 | .
" 63.3 7
61.5
59.8 ’
58.8 -
56.3 '
- 54,5
52.8 s A
_51.08
49.3
47.5
45.8
44.8
42.3
48.5

Mar Apr May Jun Jul Aug- Sep Oct Nov Dec Jin Feb Har,ﬁpr

Figure 4.2 Outputs from the Simple Exponent1al
' C Smoothlng Model
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|
One -advantage of this madellls'that only thrée pieées‘
of déta are 'neede_to’bé carri;d'frbm period to period in
order to generate the férecast. Théy;are the most recent(
) férecasﬁi the actual demand, and the'émoothing constant.

The oufpdt, forecasted result for product CABSObOl is

%

fshdwnf in  Eigure 4.2. 'An alpha value of 0.9 was used and
the."initial value was averaged‘using fhe éctual data from
the first two periods.' The piot doéS'iﬁdicate,thatwa trend

exists‘ ana_‘a double-\ekponeﬁﬁial smoothing. model may be .
better suited fof:this particulfr application.

. The input rq uirements fhor this model are the initial
h value to stakt 'éié forecast, the value fof alpha, and the
desited numger‘fof‘ future peripdé “to be forecasted. ghé-
‘outputs include the solution and a plot'of>bo£h the actual

and. férecasted data. In addition, the user is given the

- option to. change “the value of alpha and recompute the-

sblutionhwithout'having to rerun tbe program.

4:3.2 Double Expénential Smoothing

| This moéel provides .a better fit than._fhé‘simple
exponehtial _smoothing modelvwhen the datawdisplays a\linear;
trénd. Iﬂitial values for both the slope and the intercept
are required from the user; Alféfnately, the prograﬁ'could‘

generate these values using simple linear regression with
& e _ : i

G

the sumber of terms specified by the user.
The dduble eXponential smoothing model -reacts mﬁch

o faster lto',changéé than thevsimple émoothing model, but it
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tmay overreact to random variations in ‘the data. 'Large

values .of alpha enhance ‘the model's sensitivity, but it has
been shown that when alpha values greater than 0.30/are

' & .
used{zsl, - this model cannot  represent the . true

characteristics of the data adequateiiY// A gparch for a

AT

more appropriate model is needed, '
: »
The. required inputs and resulting outputs for this.

model are basfbai}y‘ the same as those for the simple
N . R . : o ’
exponential smoothing model.

4.3.3 Triple Exponential Smoothing

‘This model is recommended for ‘dafa that exhibits

nonlinear trend. ~ In general, for any polynomiel process

of order Kk, one should use an exponential smoothing model

-0of order (k+1).

- since . this model ‘uses a third order smoothing

. .
algorithm, the ~-value 'of alpha is very. critical in.

- determining the model's performance and accuracy. Special

care should be exercised in selecting this value, otherwise

unpredictable results may occur.

The initial values are camputed by the .program:rather

‘than input from the. user as they are more difficult to

estinmate. 7' The outputs are the same.asvthe\previbus two

models. : ' o o
4.4 Forecasting Errors - .

Quantitative measures of accuracy are useful not only

.
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. ) o |
in calculatigg the forecasting errors, but also in the

evaluation of a pafticular mddél's appropriateness to the .
inpuf data. Three.mefhods are iqcluded in the model, they
icén bé‘ qsed togéther or separately to detefmine the -
performance of a specific modgl. |

: The mean squaredk error "(MSE)E3][23], is simply the
sum of .the squared forecasﬁ erfofs, divided by the number

of periods in the forecast.

) T | |
MSE = 3 [D(t) - F(t)]2/ T, where D(t)=actual demand
t;l : : F(t)=forecasted '!

E

1
.\ v

Although the MSE is érobébiy the most widely used, it
suffefs from the possibility of over-emphasizing the error
due ioithe squared t;rm.. |

The méan absolute deviation '(MAD)[3]t23] represents
"‘the sum of the absolute forecasting errors, divided by the
number “of periods.v It eliminates the exaggerated effeét of

v

the previous method. ‘
"MAD = Z ID(t) -~ F(t)| / T, where D(t)=actual demand
£o1 : ' F(t)=forecasted ''

4

When . the data.” exhibits lérge fluctuatigns; the mean
absolute bercentage = error (MAPE)[3] is - a better

measuréﬁent of forecast accuracy. It relates the size of
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a

the error to-the actual observation. Matﬁematically, it is

R i, ' : H N A
calculated by taking the mean dbsolute 'deviation and
dividing by the actual demand for that particular period.

{ .

T .

MAPE = Z| [D(t)-F(t)] / D(t) | x 100 / T
£=1 where D(t)=actual demand
F(t)=forecasted "'

Theoretically, the best model 1is the one that gives
~the smallest error 'for' all the above three criteria.
However, this may not always be possible and the forecaster

. L 2
must decide which error criterion is more  important for the

P

individual data set.
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;2. MASTER PRODUCTION SCHEDULE MODEL

-~

5.1 Purpésef-

The master production schedule. is the nain driving
force ‘behind a material requirements planning systen;,‘ln
‘moét manufacturing compénies, the production plan is based
on the curnent year's saleé forecast. The master
. production schedule can bé though!ﬁ of as a "production
forecast". Iﬁ transiétés tne production plan into more
specific dgtailed reqnirements so. that it can be used in
Ehé material and napacity planning calculafipns.

Figure 5.1 shows the fundtion of the master production
schedule in a production environment. The material
requirements quantity of each item in the master production
séhedplé, model is read.into the MRP matrix each week dnring
the regeneration procesé. The master production schedule
thus ’Anani be said to "dri&eﬁ thg MRP systém, and

consequently, the entire prqduction éontrolasystem.

sfszhe Data Record Structure ,

The main function of the néster production schedule is
to transform the baékprdered qﬁantities‘from fheicusﬁomer
1‘oraer' intn gross féquirement Quantities in the planned
pé{iods.“ . The . resulting " schedule ;expresses the overall
prbduction ‘plan which shows what quantity of each_i;en are
needed in,gach planned pé;iqd., The file that contains thg
data fprv éhe ’mastér ;peruction " schedule information is

54
»> 4
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Sales
Forecast

Perséiifiel

En%i

neering
esign -

=

- PRODUCTION PLAN

" backordered items in‘each i

- What item is. backorde
- When is it needed ?

- Generate material requ

»
]
. % (
) ough.cut —3
capacity
4
Bnyof >
materials

Figure 5.1

MATERIAL REQUIREMENTS
PLANNING

-
55

Inventory
transactions ¢
batances

\ ‘ ,
Function of the Master Production Schedule
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or|ae|a3|a4|as|os |7 Q8 .| Q9 |Q1o]@11|Q12 @13 Q14 [Q15

Quarter Q1 - Q2

Ny

v

Week123 45678, 49505 562123 4

. ' . . )

JFigure 5.2 Data Structure of a MPS Record

called MPSCHED:DAT ahdf;its data record format details are
listed in- theg.AppenaixfB. figure 5.2 shows the structure

of ‘one master profyct;ﬁn schedule (MPS)d?ecord

length of one’ huhdred ag,ftweatf_byteabang co
data fleld -y |
Each area

requlrement ;
7requirements
for week
,fifty-two_,weeks'i
data  areas to keep . one _year's
: end of the year,
- quantity requféff ' wxll p0551b1y be generated from
quetomer, ordefé 'K£E are to b= delmvered 1n the early part
of next yearﬁ?

w1ll'fnota be‘ accounted for w1th a

flfty two—week%& Therefore, inwthis:eomputer model,

c‘*"r'
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there are tvo additional data areas (namely, the fourteenth

arfd the ,fifteenth® quarters), to accommodate the quantity

requirements . from week number one to eight of the following

year. ‘
o 1
' *  One maétér productiornl schedule record is generated for

every new stock item'created. The siée of the MPSCHED, DAT
file is equal to 120 x (number of stock items + 1) and’ it
is the largest file in the MRP data base.

’

5.3 The Data Erocéssing Algorithm

<

At the time when a stock item is creabed, a master
production schedule record’-’is also created in the

MPSCHED.DAT file, and placed at the sa&ke location as

the stock record in the master file. Initially, the
" 0l : v
L T . .t . ’ Y . : . .
fquaﬁ&lty requirements. in all the sﬁxty-week data areas is
v - ' :
set to zero by the progran. When a customer order is

entered, existing on-hand inventory will be allocated on a -

-

first-come-first-snge basis. Any stock that is not

¥ : .
available: at the time of the order will be backo¥dered,
The backlog of Jthése4customer_orders forms the new demand

and will be added to the quantity/ requireme;ts in the

‘ oy : G
co¥responding time period (week). ‘

-

)

For example, customer order #1 is to be delivere%éon
. ., -

20th Aug., 1987. JIt r%quires 100 units of part A and 60
dnits of part B, currkxently there are 80 units of partiA and

" none of part B in stock. Therefore, we have .to backorder

20" units of part A and %0 units of part B for this

\ . . . 5
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partiou;ars order. TheSe quantltles w111 be added- to the

34th week's quantlty equlrements-da¢a areas for part a and‘

FooN LY

part‘ B in the‘master‘production schedule. 7If an, order~is"

'amended"or“cancelled,: the total requlred quantlty w1ll§be
E updated by the program automatlcally1 ST
3 The‘ master productlon schedule flle, along Wlth the

_other “stock related; flles w111 ‘be rebullt durlng the data

v_reorganlzatlon program. The main functlon of thls program

is' to erase all the unwanted records, rebulld the stock

‘;master records sequentlally, and generate a new stock 1ndex3

-keyu.2 It was- mentloned earller that each master productlon

'schedule/ record could accommodate a total of smxty (52 for

Voooor

‘the _current" year and - 8 for. the g?ext year)"weeks'

reguirements._ ‘Therefore, = when a ‘year has elapsed[-it ,

should reflect*\this;;chande in the’ flle record as well.

| This  is belng done durlng the month-end proce551ng If the

y |

=program ﬁlnds that ~the current month s December»dlastﬂ'
: month of. the year),d current year's quantlty requlrementsf
(week number 1 to 52) Wlll al%ule reset to zeros and next.

year s requlrements (week 53 tQ 60) w1ll be c0p1ed to the-

‘Elrst “two fleld areas “to- reflect the year change. The

program”salso resets . the system date to the 1st of Januaryx

: N
of next year before ex1t1ng to the main menu.lk



6. ORDER PROCESSING MODEL

\ : -
L] . \ .
. B N

The,gﬁ 1f' from the master productlon.15chedule, ‘the

" material ““¥uirements ‘planning matrix, and the order files

are \aily'pertinent7 and ,related to ’eachhaother‘ in a MRP
systemn. f'@he‘ order processing module acts as'aﬁ"link":

betWeen these data files, it takes the.information from the -

-

.customert and purchase orders as 1nput processes them .and
updates them to the output data files. Figure 6,1‘shows a~

sChematic dlagram of the process and-names of'thedOutput

B}

-data flles.‘

id

p \é\

~There are“altogether nine“ different programs in the~~'
module, fiye of them are used for proce551ng the customerjw
’orders and' the4 other four for the purchase orderé?’ Since
this module s 1nput and output«lnvolve almost all the files
in . the. MRP data base, 1t is very 1mportant that its
iPrOcessind iiogic ‘and data’ flow within be fully understood o
'The» ‘user ish.urged. to. cons“it the partlcular sectlons on

'oorder proce551ng in" -the user's manual in order to

.familiarize oneself with the programs in the module.

~
o

'GizpData-'ec rd Structure'of the Order Files

The customer order records 1n the CUSTODR DAT file are d

'stored ~1n the sequence in which they are entered. The -

_'D

structure of the data record 1s shown in Figure 6. 2. Each:

25 1tem* 1s t ed to the next_by.the use of-thevnext‘record .
tnhﬁf“ﬁ T T
A :'l-‘i"‘:'z?' » o g 459

[T
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Customer
orders

Purchase
- orders

L)

.o
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[]

ORDER PROCESSING
. MODULE = - .

& (_CUSTOD’R-DAT( " {PURCODRDAT g

.\ BESVED.DAT - ONORD.DAT
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pointer (NXTREcs)ly" There " are vcertain"flegs that are

used to. indicate the status of the record. ' A zero means
Y,
"the end -of the list of items. in the order.;¢For example, in‘f
S o
Flgure 6.2, the. first item in customer order‘INV001,¥5'90 ‘k\

pleces‘“of CABSOOOZ, follows by. 15 pieces of DRWR000l. With

,,1tem DRWROOQl, a-zero is found in the NXTﬁEcs field, which ew

'flndlcates, that it 'is the 1last item in the particﬁlar»ﬁ

- -customer order. A similar record arrangement has been made

’

 for customer order INV0O02 and INVOO3. . . T

During the customer enquiry pﬁbcesSing, items;idfthe"
order . might be amended or deleted; A -flag of "-1v is used

to depote that the record haS'beeh‘deietedbfrbm‘the order.

P

“This appliesselso to the cancelled orders, to Which all'thel'
NXTRECS vallie will be set to M-1n.

| Wheh' an"item *is_delivered the last characfer in the _
“custdmer name .(CUSNAMs) is replaced by the symbol niw to T

vihdicated_the transactlon.  The a110fated quantlty fleld ﬂ

\~\

varlabIE‘_(ALCQTYs) is- reset td zero to slgnlfy that»the,
reserved*Astock related to ‘this- ordered item has been

vdelivered. — :;' ,1: 

The ‘ ‘same record‘ strdetﬁre is usedi)in-the’reservedhbi
‘]stock":(RESVED DAT) f¥le. In Flgure 6. 2, five units of .
"CAésoooﬁ have been reserved for three different customers —“;

A\ \

_’ umit for Argo Materlals Hdlng,‘ 2 unlts»for the Uhiv, ofl

il

R'lTHis7 is the name .of the fleld varlable used in the
data. «£ile. ' see the data gebord formats (Appendix B)_for

‘mo.re-ﬁegilsﬂ ; co ; e
i A K ) T ) :
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NAIT

“Flag to.indicate that item has been de!ive;ed-v—-—-f

next record pointer

4

.

“partno*

0

ordnum

dd/mm/yy

first reserved

1[-INV001

18/04/87

Argo Material Hding |

CABS0002

Univ. of Alberta

V02
|N\

_25/04/87

\J

CABS0002

INV003

01/05/87

NAIT, Edmonton A

i\d
e
52535‘5*
0
0

/)
2
2

NOoO O A WD

DRWR0002

"

,.
"

M C ’ ' . . . . .
"Figure 6.2 Data Record Structure of the Order File$

INVOO3

01/05/87

end of reserved item list
deleted item or‘cancéll"ed order -
.delivered item = ' T

NAIT, Edmonton Alta

S

*a
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AR A

' : file CUSTODR.DAT
next record pointer o ‘ .
P
1 8 lordnum|dd/mm/yy |[dd/mm/yy lfirst customer 0{0| *partno® | 0]
2 3 [INvoo1l25/01/87 |18/04/87 JArgo Material Hdingl1] 1|cABS0002] 90
3 0 {INV001]25/01/87 [18/04/87 Argo Material Hding|3|0|DRWR0001{15
' N V002 |28/01/87:}25/04/87 [Univ. of Alberta l6]2 |CABS0001]47
e e I /~—~berta_ {212 |cABS0002|90
4 \\N\/ ~V o]
i 51 e . . A
3 0 [INvoo2{28701/87 [25/0 - :
6 7 [INVp03]15/02/87 |01/05/87 [NAIT, Edmonton’ Al T~/ CABS000
7 0_|INV003}15702/87 | 0705/87 |NAIT, Edmonton Alta]2|2| DRWR0002]25
8Ly E ‘ ‘ ' |
0] = end of items in the particular-order .
1{ = deleted item or cancelled order
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o

Alberta, and 2 units for NAIT, \Edmonton."' However, a .

dlfferent flag 1s used to denote the stock delivdfy, a "=2n

o # s '; 'h( ' ’
in the NXTRES$ field. . . S oYy
e .‘w .

& X
Since the" sample data in chapter eight onlyﬁﬁaye three
customer orders entered, Flgure 6.2 shows only the details

for the"above_‘records. prever, a 51m11ar data structure

s

is adapted for the purchase order (PURCODR.DAT) and

' on-ordered stock (ONORD.DAT) records.

“ B _ ‘ %

6.3 Data Flow Within the Module

Figure 6.3 shows the steps 1nvolved in proce551ng a

customer - order from» its entry to 1ts dellvery It also

'indicateslvthe flow of data between the dlfferent programs‘

and their 1nteract1?n Wlth each other.

When a. customer - order is entered, the on-hand-

inventory is used to fill the ordered _quantities on a.

first-come-first-serve basis. 'However, not all quantity

g requirements - can "be satisfied at once and this forms the

item backlogs that have- to be ordered from suppliers or to'

be manufactured in the. plant ' This backordered,quantity

becomes the gross reguirements'vin the mastéer production .

schedule when the customer order is updated. This grocess

is shown as the Custoner Order Entr in'Figure-G 3. During

order entrles, the on- hand‘agg reserved inventory quantity

in. the 'stock master file is subtracted or added w1th the;.

ordered 1r’ﬁ vquantlty. f At the same time, new recdrds are

| b;éﬁg Writtonge the CUSTODR.DAT and RESVED.DAT files.

4
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Customer. Order

- hew records for;
——————p CUSTODR.DAT -

By * RESVED.DAT
l . : v .
V - computer planngd "
MRP pl
" Regeneration > “order releases

=

date (period) -

- new records for:

| Purchase Order

. Entry

R PURCODR.DAT"
&  ONORD.DAT

- - planned order releases

T

become scheduled receipts .

Purchase Order
Recei\pt

: - set receipt flag
) .'A - add qty. to on-hand

I "

P

Customer Order -

Stock Qty.
Re allocation

- allocate on-hand’ qty.

. . into reserved stock
T > . make eustomer order,

ready for delivery

|

Cu§tomer Order

Delivery

- set delivery flag

p - 2dd qty. to current

month's sales figure

L

]

- During the month-end processing

.6 FFlow of ffbf gig,

e r
VLA
.

Yl q)’»v

P

run, -all received or dehvered orders o
: will be erased. | e
S e The customer and purc
- records will be rebuil
The sales’ history recorg
- i rolied forward by a min

e.order

£ Process 1?;g Module



Next; the MRP Regeneration n program (either-partial or

total regeneration)v is run to .calculate the planned order

releases, if any, that resulted from ~the  backordered

quantities in the customer order. ;After the date (period)

for the planned order releases have been determined the

purchase order for _the parts or raw materials is placed

with. the vendor at the proper time. This step iS'very

important because the vendor s lead time for delivery have

been taken .into conslderation in computing the period for
the order releases._so that_parts can arrive in time to e
assembled into . finished products. During the Purchase

Order Entry, the requisition quantity W111 be added to the

stock on- ordered quantity 1n “the master file. The released_

order’ becomes the sheduled recelpt record, in thélMRP'

matrix file.

’When the item from the purchase order arrives, the

. stock is received and added to the on-hand inventoryﬁusing ,

the Purchase Order Receipt program. When there .is

suff1c1ent quantity in inventory, the user can reserve . .

-

Order_ Enguiry or the Stock Qty,-Re—allocation program, A

reserved ° stock . record will be written for each new

allocatioh and it becomes part of the reserved item list.

.After stock"“éuantities have been - allocated; the

customer order is now ready for-delivery‘ In the Customer

y *

. Order Dellverv program, the ordered quantity is subtracted§

ln.from the reseryed stock list and, added to the current'.

“\
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o
) .

month's sales history record. Note that whefl a'reCQrd in

the 'order. files is delivered.or‘received, it is not erased
" from the data file, but rather a flag is set to indicate
its ,sgatﬁs. At the end of the month “all ordered‘items
" that have been delivered or received will not be rebullt

a

This is done in order to keep the size of the order files

¥

as small as p0551ble and to improve the data access tlme.

If a record of the past sales orders is des1red,Aone should'

_make a backup copy of the files before running the

month -end proces51ng program

d§<



7. MATERIAL REQUIREMENTS PLANNING MODEL °
 <\ - '.
- 7.1 The Objective

L2

The main objective - of the maferi?l reguirements
planriing  (MRP) proéram< kis to,.converé the quantity
“.requirements from the master proauction schedule into net:
requirements. This' is done by ﬁsing data from the bill of
materials and stock master file ko calculate the net
:équirement for eaqh'inveﬁtory.item and time phase‘tbem to
defeﬁhine their proper éoveragé. The output conéiéts of
1inf$rﬁatio; | regarding planned orders 'sof that correct
inventory action can be takén, i.é._the timely release of
the pu;chase or‘work orders. | ‘

Tﬂe ‘material requiremenfs planning deél is capacity-.

+

insensitive, 4i.e. it will call for the production of items '
fo; ,whibh the needed cépac&ty-(machine or labor), may not
be sufficienta‘ Thérefofe, if a capacity réquiféments
planning (CRP).‘modulé is a&éilable, o@tputs»from the MRP
model should be used as inputs‘ to the CRP .module to
generate realistic productipn planning actions. otherwise,
a fough-cut capacity' should be used'as a gﬁide during the
making of' the master prodﬁétion schedule, Presently, the
CﬁP model is being developed by fellow'graduatetgtudént

QOpalakrishhanj' | - |

| Thé ﬁosition of the MRP model relétive to 'othef
.inventory and pfoduction control functions is shown .in

Figure 7.1. The‘reléiiopship depicted in this chart exists

67



Rough-cut |g_p
capacity SCHEDULE
N LANNING
Bill of - Explodes requirements ‘
materials ] - Offsets lead times

(:f/

- MASTER PRODUCTIOI* &

- Take into.consideration on-hand and
' scheduled receipt quantities-
- Generates timely planned orders

tnventory
trangactions,
balances

1 .
; O

CAPACITY REQUIREMENTS
PLANNING -

Is

balanced

the capacity -

in
l . Detailed scheduling I ' |
Work 'order
releases

Purchase order

releases

Figure 7.1 Position of MRP in a Production Environment )/.
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in any manufacturing company. The capacity requirement

planning- module can be omitted -if a rough-cut capacity
' .

69

consideration is included in the makfhg of the master

production. schedule.

. s 2

i.z The Computer‘Model
In - a similar manner to the master préduction schedule,

one MRP matrix record is created for eﬁery new stock item
.entered. The data format is as shown in F@éure 7.2, which
is the same for all inventory items and hés a length of

eighty bytes.

Week Ist ) 2nd . 7th , 8th

\ TR

. - GROSRQ
| SCHREC — — |
- PRJAVL — .
NETREQ '
PLNREL
¢ L .
Figure 7.2 “Data Structure of a MRP Record

-

- The pianning horizon in this model is an eight week period

span,  whjch should adequately 3 cover the Cumulatiﬁe_

procuremeﬁt ‘and manufacturing Zead times for components for
a'small mamufacturer.

The modell treats all items as if they are dependent

. N 4
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i P

: : . i
R ﬁ‘ . Agm-hq e ‘mww
d

"and calculates their future deqpn

?hls gomputatlon is
based on a valid master produ&tion so du;e and thérefore,

uncertainty (if any) exists only~at the Master production

"schedule: level. A powerful .feature that has been built

into the model is its rescheduling capability. It can
reschedule changes in two differentfweys,,net changeﬂyersﬁs
regengerative. A ‘ N |

Net change-‘only' recalculates ‘'net ;unirements for

those components _that were affected by the change. 1In a

regenerative  approach, however, the entire blll of

-

materials file is exploded, level by level, to recalculate‘

schedule. A‘floﬁchart diagram for the regeneration process’

is shown in Figure 7.3. ‘ . | - -

7.3 The Processing Algorithm . : D%

Table 7.1 shows the order releases SChedulé,for‘a‘
- cabinet (part no. cABsoooz).‘ Details of' the customer order
transactions is documented in chapter eight of the thesis.

In this scenario,‘54units of the cabinet are required

by the customer and are to be delivered on 01/05/87. At
the time - of placing the order, only 2 units were available

and hence 3: units have to be backordered. This backlog

‘quantity is entered into the master production'schedu;e

durlng the order updatlng process. When a MRP regeneratioﬁ~

S

is 1n1t1ated, the latest master productlon uSChedﬁle)s

- ‘quantity reqhirements will be read in as the gross

S SN

~ 70

“the net requirements based on the latest master production g’

S
3
It
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(C__SsTART )
, N M

Read g MRP matrix variables

Initially set level code L=0.

level code=L, stk.rec. n=2,

planning period T=1 "
e

-

[

N

>| Read nth record in stock master (

- Is
level code of stock = L
?

'

{ Calculate net requirement qty.- of leqgl L[
items for period T based on the on-hand,

scheduled receipt, safety stock, and 4=
gross requirement qty.

. N
L=k+1
) _ Offset lead times and determine the planned
e | ] order releases for each requirement’
- ’ S
. , ¢ L]
u n=n+1 '
B Have all

TeT+1

the periods bger\ processg

°

End of
Stock M’?ster file

Ha\'/'e‘ all
the product levels been
~~_ exploded ?

Update new MRP matrix varlables
_ Write the regeneration date into file MRPBAT

N

Regeneration completed !

Figure 7.3 MRP Regeneration Flow Chart
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| BART NO. &é.oooz | DESG.: Cabinetiwith drawers . LEAD TIME : 2 |
1 o A e R A e e e e e e e e
1  SAFETY'BTK.:  0° | 812/03/87 PERIOD- (WEEK) = X |
| ‘STARTING BAL.: o 1l . 12| - 13 14] 15] casl a7 sl
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- |GROSS REQUIREMENTS " . | 0} of ol of . . of o} 0| 3|
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* | PLANNED ORDER mmsasl o] o] o]. o o 3l:tof o]
--------------- R B e e e T e S
s ' I :
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e INET REQUIREMENTS . | . 0] 0l: o] ol 2| 0 ol
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... Table 7.1 Order Réleases-schedﬁlevfpr'th\ﬁgfiihet ;jf'

' lrequirement in the "MRP matrlx.‘ This is'being shbwh.asAa-

‘l

.

grequiremept _of ‘f unlts in week number elghteen (01/05/87)
  in the first schedule of Table 7 l._f>; .. i ; . ‘:ﬁfugf-
| The projected avallable and net requlrement qgantltxes :
.fare caléaiated us1ng the ﬁollow1ng fqrmulas,‘,»l» E ,:>~’-
S _ . > , ; ’ i
Qv.b;:f' Pf;jééfedﬁwf ’On-h;nd ." ”Séﬁ;auiedf'_ ;&.Ef;sék;; .
" *“available = quantity . receipts vré_q"ui'remeﬂF,'

. - o N . '
- S 2 - i,

K; ; Netf}equiréﬁent Safety‘étock - Progected avallable\

7 : . : B N . s )
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lr o U : - " : v‘" . e
Jpanel (HQRZOOOI) are needgg tﬁtassemble ohe cabinet.- This:

"units for ‘the frame and panel respectively, plus any other

e

L]

pcabinet frame ( RAMOOOl) .and- tw0'up1tsv

aWe oo

[
A

'In ‘our example,' we have a net requirement of 3 units‘

:
of the cablnet 1n week~18. Since the maﬂufacturing lead

time for the cab1nét ls two week ‘a planned work order must’

be’ released in7 the 16th week in order to have the cabinet

ready by, week re., o ._<¢_k '. e '}3: e

y
L

In- a MRP system,_planned order releases at one. l;velﬂ

generate requirements at the lower levels One unit of ther.

f‘_ LR Y

(RS

is being shown as the g ggquirements of 3 units and 6

requirementS'- from : week ‘{lsf'in the»-master production

.\-‘.

'schedule.~-f There is a. net requirement of 2 units for the

@

unit ,atvvthe, tlme of the regeneration. In order to have‘3

£ the horfzontal'h

-

‘units »of .the cabinet frame ready to be assembled into the~‘

’cablnet frame because we only’ have an on-hand quantfty of 1 S

‘€%Eished prod”ft on week lG'!Ve muét place an order in week SO

|

week'.number 16. ~ Note that the horlzontal panel 1s at thej

4

D

start w1th "which .can satisfy the 6 unit requirement in

~requ1re any horizontal panels because we haue 10 units to

/’lowest (component) level of the b&ll of materlals structure;,

'fand it wrll ,not‘“g/nerate any further "dependent demand"'

“requirements.

A gvendor or shqp order has to be released
x\ s

dependlnq on whether the part 1s‘purchaseda&rom outside orvzf-f

._4,‘

_-.'_d’\ PR
L

g 15 ,after con51der1ng 1ts lead time. However, wé do not_ S



into this model. ‘_ ;'One"“oyf’ thé reasons 'being{t‘hat‘"i‘n a
\'j;}_g:pr‘oduc_:t'ion enyironi-nent,, ‘tﬁere are éome' importfant decisidﬁs

‘vth_at ‘should.‘h‘\b»t\“ be' m'a_'.de‘wautc;_m_atically. by the compﬁtg-f, but

faft'he,r' s'ho‘ulc'll  be ‘made by the people involved. | This order

vgi‘zirgg decision ‘is phe of the areas that has'%é’,'bé looked
. at mérg c_iqs'ely 'on .an’ indiviéual ba.s‘is.A'- |

S | e

v



'f‘ 8 MRP DEMONSTRAT;OE PROGBAM o :
' 8.1_DatarFiles‘Setup

The demonstration' data files . are stored on: the same
: o

‘ dlskette as the program files. 1In. order not to: change or
‘destroy any ofl the orig1na1 demonstration data,. it is

- highly . recommended that one copy all the data onto another

.diskette before runnlng the demonstratlog program. ThYé

can -be doné ea51}y by placing the’MRP system dlskette in

Q

‘drive ‘Aﬁ and 1nsert a formatted dlskette 1n drlve B.s;Enter-

1 the follow1ng at the nos prompt

“

)
R

A> copy *.dat b:

co 1ed onto ethe dlskette placed in 'drlve B. To start ’
& .

,zrunnlng thl; demonstratf%n program, ohe must follow the .

- =

tsteps desorlbed ’1n _the User's

and run_ the MRP applicationh s ftware. Be sure to~make
#gdrive- A the default drlve and p ake"- the newly copled data
'dlskette in drmve B. | o :
In the demonstratlon dﬁta, the MRP pﬁanlng horlzon is
'kfrom "week 11 to 18, therefore, one should set the system
date to between 12/03/1987 and 18/03/1987 before running

3

the. system.. ‘v‘B

: L i

~

L -t

eleven flles w1th exten51on DAT wil} be _“

nual (Appendlx A) to load o

i



) : : . . a . . ‘ ‘v ‘ i~
W R

.

DRWRO0001

L . DRWRQO02

\
\

-

Sy e e e «

76



R

' 8.2'Deseri§%ion 6f‘the Prpbiem '
Company. ”'Wc'odworks Ltd ﬁnufactures two kinds " f

cabinets, one w1th shelves and the' other with/ drawers.'.The

ﬂcablnet assemblles are shown in Flgure 8.1.

"The bill- of materlals spec1f1es fhe relationship thatv'

Y

shows‘lhowu,the oabinet 'is qug\\together.v kﬁ schema@icx'

representation

shown 1n Figure 8.2. It 1dent1f1es each;’

,"oomponent and.w_i "7f' tlty requlred per unlt for the
[ 3 . X ‘h‘“‘.’ .

\. :

B he cablnet w1th drawers (CABsoooz) is made up of :

- 1l unit ofwltem FRAMOOpl (cablnet frame) ‘ ¢
.- 2 units of item DRAWO0Ol (drawer, 7 | '
- 1 unit of ihemvﬁﬁAWOooz_(d;awer, 11"

"v--) *‘.":' . N
,'Thefeahiget.frame (FRAMOOOl) in turn, is made up;df"
eF 2'units'of,1tem SIDE00O1 (side panel ) .

4ii1‘—,l unit of item'HOR20001'(horlz, panel °) - “

-1 unit'_ofaﬁtem,BACKobOl (back-panel’; )

\f The 7" drawer (DRWROOOl, in turn,,ls made up. of
-1 unlt of item DBOXOOOl (7" box ) -
] unlt 'of‘ltem HDLEOOO; (handle,) ° 3

The 18" drawer (DRWR0002) 1n turh 1s made up of A

% . . -t

o= l unlt of 1tem DBOX0002 (18" b0x ) _
=71 unit’ of 1tém HDLE00O1. (handle ).




v

L ‘4»-

FRAMooo1(1)| = " | Homzosor@i] #¥."

e

A

HORZ0001(1)

BACK0001(1)

YCABS0002

| FRAMOOO1(1)

" | DRWRODO01(2)

o
snEooow

1 HQ%Z)OQN

' |BAcKogo1] .

DBOX0001

HDLEOQQ01/-
(1) T

(@)

N

' Figure 8.2 . Bill of Materials
- e b@

o
-

1
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Strudtures forthe Cabinets -



' +_-....‘. _______________________________ ‘___--:. ........................ bememman iy Q“

CUSTOMER 3 Univ. of Alberta
" -

PART NO. DESCRIPTION LDTIME "UNIT ORD.QTY U.PRICE I\LG.QTY BACKORD

|, 1)CABSO001 Cabinet with shelves 1 wnt - 6  47.00 2. 4
'Z)CABSOOO%' Cal%)gnet with drawers 2 unt 2 90.00 2 0

ORDER. NO. :&INVOOB ORDER DATE : 15702/87 DELVRY DATE : 01/05/87
CUSTOMER : NAIT, Edmonton Alta. o

"PART NO. DESCRIZTION LDTIME UNIT ORD.QIY U,PRICE ALC.QTY BACKORD

2)DRWR0002 .Deep drawer, 18" depth 3  'set . 2 25.00 2 0
525.00 .
+ __________________________________________________________ e e e e e .- L_-+

xRVool ORDER DATE : 25/01/87 DELVRY DATE : 18/04/87
CUST Aw mterials Hdlng - . Tt
PART m ‘DESCRIMION LDTIME UNIT ORD.QTY U,PRICE Ai.C.QTY BACKORD
1yCABS00D% Cabinet with drawers 2 - unt 1 g0 1 o
2)DRWR0001 Drawer, 7" depth ‘ 2 .set .3 ..15.,00 6 23
v 135.00
A e e e e e e e e +
ORDER NO.: INV002 - CRDER DATE : 28/01/87 DELVRY DATE + 25/04/87

1)CABSOOOZ Cabinet with drawers 2 . unt 5 95.00 2 3

79

8.1 Customer Orders in tE; Sanple Pfobleme
. B ‘ : . - . ? 4
The orders’ in Table 8.1 were placed by,customers and

tly on-hand inventory 1;jas follows,v s
£ BACKO001 - 10 units -41\_' S
| cABSO001 -, 2t . e
CABSO0002 - 5 'V i
DBOX0001 = 10+ "' TS
DBOX0002 - 1@ '' . . B
DRWR0001 = 0 *!' S SR
ERWROQOZ -2 2o
FRAMOOOL - 1. 't R

) HDLEQQOl - 50 '!
HORZO001 - 10 '!

L Ag— '

~ SIDE00OL - 10 !




8.3 sample Data Computations

Customer order INVOOl requires~1'unit of CABS0002 and

3 units of DRWR00O1 in week" 16. Initially',' Jp have 5 units |

of CABSOCOZ and nOne of DRWR0O001 on- hand Therefore, we

Have to backorder alli!he 3 units of the 7" drawer while 1'

unit of the cab&net ‘is reserved for thls o' er One can

" look at the stock informatjon with .the

Program and verlfy that thls 1s true.

In the , second _order, (INVOO02 to be dellﬂﬁred in week

x

17), _ the quantity of item: CABSOOOl n-hand is not

- sufﬁ&c1ent to meet the requlrement while the demand for the

other cab;net (CABS0002) can be satlsfled W1tﬂathe ex1st1ng'

LN

1nventory TherefOre, 4 units of CABS000Ll aremhackordered
‘and 2‘ units ©of, the second . cabinet will be reserved for

customer "Univ. of Alberta".

A,

The backordered quantlty for item CABS0001 . in the

-

above order w1ll generate component requlrements at the
3

“owver levels of the bill Qf materlals structure. Lead tlme:

for '1tem CABSOOOl is. 1 we%k, thereforeﬁone must start to

on—handf 4 'unlfs of 1tem‘vFR5M0001' and"s unlts of part )

HORZ0001. *If 'we look at the on-hand inventory, We-only
) )

have 1 units of FRAM0001 we w111 need 3 addltlonal unlts'

- ."'y

o

in week 16 fof the cablnet

*In the athlrd order (INVOO3); we have—ra backorder of 3’

units for CABsoooq' ‘ The«manufacturing lead time for this

cabinet, is 2 weeks. .  When'this is translated into lower

' . . . . . .
= * i . . ¢ - . B ¢ . ,

A

80

~ dssemble - it in week l . In that® week, one must have~

-



e | 81

level requirements we will heve‘a demand for’3 units of(the‘
assembly FRAMO0001 in wekk 16. One can see .as the'number of
-orders increase or as  the biliﬁ of méterials;structures
become more complex,(working out the planned.order reieéSes

by relying on' manual calculations will be both time
" : o ' :
consuming and inefficient, not to mention the possibility

of computation errors.
- Figure 8.3 shows the materisl requirements.pidnning~/

(MRP) matrix computatlons for some' of the ifems. ~ The
- & o

calculations are based 'on the customer order requlégments

in Table 8.1. Note that the gross requlremént for 9 it

o
g
5

of DRWR0001 in week 16 results from both the independent

(order  INVOOl) " and¢ dependent "(" arent" . itenm CABsoooz)
. \ p

. : . 8, ‘
demand. ' The 'reader is - adV1sed to examine . qach of thew

matrices carefully +in _order to understand~tﬂb“computation

logic. o ' , R '

. e
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to a successful sYstem lles

-and’ support 'is a time- consumlng task. ofterp

discussion on computer system»gmplementatlon. The second:

ﬂattltudes, interests, and com

AN

™~ .

9. IMPLEMENTATION OF THE SYSTEM
. . . N ..‘If“ \b\ . . 2 ‘ "‘
This project involves - tﬁén' development  and

N

implementation ©f a complete computerized production and

inventory control system at Argo Materﬁpls Handling Syste s
Limited.  .This study is: “the flrst of a two-part research
proje?t which involves the de51gn« of“ a matenlal' and
capacity requlrements plannlng total system. |

The flrst part of thls chapter glves a general

‘ part is devoted to the 1mp1ementatlon speclflgally at Argo.

¢ “

e

9.1 Implementatlon Factors - - 5;1&§g

Although there are many factors that contrlbute toa

successful implementatlon, the following dlscu551on can

serve‘as a guide EF future installations. S

“)/5 | w" -

9.1.1 Management Support Lo

" The ‘flrst‘lrequlrement for any successful 1mplementa-
. J
, . -
tioh is to have the full supporp and‘actidb commitment frgh

top 'management )In moét organlzatlons, the main obstaclefg

1 P

Eav ]
(hardware and software),

(notﬂ inithe~techpi‘

ha

Y g ¥ [

- ;‘;tf‘is' well known thatsg :; n

endless presentations, studj s and meetings; but¢§his i

= . -

. . o1 83 -
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inevitable and .vital step to a

-

because of the following reasons,j
l) A properly designed ancb’Computerlzed production

' and 1nventory cosd’ system will change the

entire operation | the organization. It may

fresult in a redlstrlbutlon of powers w1thin the
organization. & Most people o hot like to lose
the controls that they have aoquired over the
years and confllctq of lnterest might occur." '

ii) Implementation of a new _system is costly. 1In

\ additional to- the hardware and software costs, .

«©

‘other expenses such as re-hi¥ring, training, and

-« consultancy are rgagired. Figure 9.1 shows a
1 ’ S ‘ ~
normal = Breakdowh of the implementation .
~cost[14] excluding the hardware expense. It

can be seen that \in‘addition to the software -
'outlayxifthe :other'-expenses eccount for more
"than fifty percent of the total expendlture.
lii)«’The time geed#ﬂ for 1nstallatlon is lengthy;
. C o :f}plcal( requlrement for an average 1nstallat10n
oy v A . S

ranges from ©one qand a half to tweo ‘years.

Duffng vthigo_‘ftime-eﬂ span, . a ,successfql}“@q
P :

1qplementation requlres continual support and;

($ 3

. . _qommltment from everybody in the .,company.

\ ; T
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-+ Qutside Computerize production )
’ consultancy \ / _planning data |

*

-Education
and Training

. 15.5%

MRP
Software

38.5%

Bill of materials
. revision

19.2%

Complete
inventory record
coding

19.2%

N N N N . - e .
'#igure 9.1 MRP Implementation Gost Breakdowns

e
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9.1. 2\Data Acqulsltlon R

n‘. .\4 : T L. . V
\\i!‘

‘ l
\,Dur;ng 1mpLementation, the most demandlng and tlme—»a

t

consﬁmiﬁg itasks 1sﬁestab11sh1ng the accuracy and integrity\

—

of the 1nventory records. e v}‘

~s

; |
Inaccurate and obsoIete blll of materlals records can

'-:hlnder- the computerlzatlon process greatly._ When thﬁqoﬁ

"'happens,’ onev cannot rely solely on 1nformatlon on the
* LN ~{

engrneerlng drawrios ~A_large amount of tlme 'will have to

\ .
be: spent in gathexing in ormatlon from knowledgeable pebple’

in the’ organlzatlon. A , S : .
. » PA ‘ s . RN *
h~"37i43 EducatiOn and Training y y- GQ\ i

Before and after <the impIementation, the'company has

'ﬁto‘ provide an essential education and training program to °
‘all its - staff. The key people that will benefit most from
such .8 program are'those»who-r Y heaviiy on ‘the system's

%eratlon and output. ,. ~ o o o e

* There :are ba51cally four areas ‘to be covered in‘an-

educatlon program. They are, o | N
. 'Why*does the company need such a new system ?

“, How w1ll the new. system affect every employee s day-'

&

to-day act1v1t1es 7. :éf'
Why is the support from all personnel so.crltical to
- .- the success of the system ? 1.4) |
. vThe system fis=here to help, . and‘is}hot a threatrto

anyone's job.
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"bﬁB'simportantftaspect= abJut this ~program is that it .
invoives everyone 'in the oompany from the top execut1Ves

mtojAthe stockroom dlspenser. In practlce, not everyHody

»
-3 .

neegE prf”go through the . program with the same level of
sophlstlcatlon. - The courses must ‘be carefully structured*’/r

/
‘for max1mum beneflts to the organlzatlon

As with most new.lnstallatlonsh certainﬂnew skills.
_are required ‘in‘running’the system.’ This means retraining“
yfor some of the ex1st1ng stafs and sometlmes recrultment of

new employees. - The existing organlzatlon structure may
N ;

also_.have. to be'changed to accommodate this new systém and

-]

often confllcts rof"'interest ‘ogcur’ between"different

tust

\f_rdepartments.‘V‘ Management must monltor this change closely

and sée that the trans1tlon goes .as smoothly as poss1ble.
N : ’ .' - » ;o

: ' v N . 3 e ’ . l_ ‘ . . : . \,.
~9.1.4 Personnel Turnover . ' : L R

q

: : . N {
‘failure of the system is the hlgh turnover of employees,

-

- especiayly -those' inyolved in the data proces51ng areas.

. One Jof_ the most cOmmon factors contr<but1ng to the

*  Often the: same peoole ‘that desrgned and ‘1nstalled the Y
Eomputer system 1n1t1ally w1ll no longe: be‘there ‘wheh it
starts to functlon productlvely, typlcally one and a haff
years after ~the” 1n1t1a1 "go. aheadﬁ dec;51on from - the
management. ~ S | | |
| " Personnel 'turnoyer .is something’ that1 is not fully

ee::eeﬁtre%&able by the management,’howeyer) certain'qegree.of

’ influence\can be exercised~over»thejtiming of the~turnovern

~
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\ . . . 3 . . ' S

»

When an employee s departure is affirmed the company
mast - act quickly to ffnd a suitable replacement, either by' L
"re4h1ring or reshuffling some of tﬂe remaining staff. "If

*this is done sw1ftly, the new employee w1ll have adequate'.'

.

time- to folIow up the duties and respons1bilities of the,.

LR

"would be" ex- employee before he or she departs.

-~

- [ .

- 9.2 Implementation at Argo

U;%». " Argo Materlals' Handling Systems Limited 1is a small
: manufacturing‘ company 1ocated in the northwest industrial

area of ~ Edmohton. . The companx speCializes in the des1gn

v

and manufacture of a ‘number ‘of’ materials~ handling'

equipments - such ds dock "1evellersj elevating'docks,wlift

tables, and “dbor seals n

'An 1nventory class1fic’tion and 1dent1f1cation (ICIL
'system was used in Argo S inventory control department.
Details 'of the coding scheme can be found 1n chapter three
*, of the thesis. N

9 2.1 Part Numbering
It was. dec1ded by Ar o s management that the products

that were first to be computerized are the dock * levellers !

~

and elevatlng docks. '_ One of the main reasons being that

these- two products »accountv_for-a large proportion of the
company's operating .revenues.
Dock levellers ‘are’ manufactured 1n various sizes andb'

capacities; The deck 51zé§ range from 5'x5"' to 7'x10' and

L

S
~



§ S N . o
: ’ . . o . ) _- . 4 . ot
loading capacity from 11,000 to <75, 000 pouﬁvs..-A bloek

numberlng scheme was utlllzed in the non- s1gn1!1cant digltsQ

.posltlon .to ensune that dock 1evellers of 51m11ar syzes are
grouped together." A s1m11ar arrangement has been made for

the elevatlng docks. The resultlng code for the the dock

>

levellers 1s shown in Table 9. 1.

[

%or “the’ numberlng of subassemblies and componegts,

___the: non-significant digits were assigned arbitrarily.' Care .

T

"has been taken to 1léave enough room between successive

 numbers so that new parts in the. future can ' be

accommodated. For example, cgz;;ijr bar stock of diameters

1-3/4" 'and_ 2" have been.asgig ¢d part number of CCSBBGbOa
‘and C€CS84000 respectively. - In the future, 1f a 147/8" '
diameter ‘bar -' . used” it w111 be assigned a part number

between CCSB3000 and CCSBAOOO.

'9.2.2 Bill of Materials Record . s

AN

N

records, first each finished product was
‘their immediate components, mhich‘,is‘ referred to as the
assembly. level. = From there, they were fuyther subdiyided
into the- subassemblies and'down the product\structure tree
toothe-component'LeVelu | | | | |

’for a dockvfleueller,< there are six main assemblies
that make up the finished proauct.» They‘are the deck
weldment the llp weldment, the base frame, the spr;ng lift

arrangement, the 1lip operator, and the llp booster. All

2

roken downfihto’

In ‘the computerlzatlon of the 'product ,structure

e

DR SN oL 89



trmem e ——— tomm e — e e e ————— —————
| size | - capacity | ICI coding - |
I (sa.ft.)| . (1lbs.) I N
R bttt tommm e —ree—tome e ——— ———r—
| 5x 5| . 25,000 | P°DL 14050 |
| 5x 6| 25,000 | .. 14100 |
| 5x 8 | 24,000 |- 14200 |
| 6 x 5 | 25,000 | . - 14400 |
l-f§~¥7-§-l _____ 257800 ____ oo 224800_ |
. e x 8| 11,000 | 15200 |
] 6. x 8 | 25,000 | 15400 |
| .6.x 8 | «25,000 ,23"| 15500 |
| 6 x 8 | 30,000 e 15600 |
6 x .8 | 35,000 | 15800 |
| 6 x "8 | 40,000 C 16000 |
| 6€x 8 | 50,600 | 16200 - ' |
] 6 x 8 | 60,000 | 16400 |
Cojonex_ 8 | _.15,000 ____ Lo 18600 |
.1 6 x10 | 25,000 | * 1%000. |
| 6 x 10 .| 30,000 | 17100 |
‘| 6 x 10 | 35,000 © *17200 |
, I e x10 | 40,000 | . 17300 |
| 6 x 10 | 50,000 | 17400 |
b6 x 10 | 60,000 - | 17600 °f-
l..6.x 10 | . _ 73,000 _ __|_ _____...17800_ _|
| 7 x°6 | 25,000 | 18400 |
| 7 x 6 | 30,000 T 18500 |
| 7x '6 | . 35,000 " . 18600 |
b7 x 6| 40,000 ] 18800 - |
17 x 6. 50,000 | 19000 - |
1T 7 x 6 | 60,000 . | 19100 |
1.7 % 6 | ____ 23,000 _ | o ___._19200__ |
"7 x 8 |- . 25,000 | 19400 |-
| 7 x 8 | 30,000 I k 19500 . |
| 7 x 8] 35,000 -~ | - " 19600 |
| 7 x 8] 40,000 | . 19800 |
-7 x 8 | 50,000 | 19900 | .
. > 7 x 8 | 60,000 N ,20000 |
o7 x_ 8 | .. 75,000 ____ | R 20100 __|
/7 . ~ -
| -7 % 10 | 25,000 | 20300 |
|. 7 x 10 | 30,000 o 20400 |
] 7 x210 | 35,000 N 20500
] 7 x 10| 40,000 [ 20600 |
| 7 .x 10 | 50,000 // | 20700 . |
& ("7 x 10 | 60,000 | 20900 .-, |
] 7 x 10 | 75,000 | 21000 - |
Formmm e e g e e —m—— e Frmmm————— e — e +

.~ Table 9.1 BlockxNumbering of the Non-Significant
' Digits for the Dock Levellers

-~
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s
the assemblies are diffe;ent for different models except -
the- 1lip operator and the lip booster, which*efe common to

all. = To cover all model requirements, there are many .

possible combinatlons ,'for the " bill of materials;

Ld

Determining ‘these ° comblnatlons\'and developing‘the‘bill of

.Iﬁaterials represent the most time- -gonsuming task during the
implementation: o , | (»«~ ,j

”~
‘

' ‘ b ) ’ : \

9.2.3 Analysis of Implementation Problems
‘ .

“Afgo . Matetials Handling % Systems .Limited . is a,
relatfmel;. small'-manufaoturiné'firm. Man& proBlems can, be.V::
found during system 1mplementatlon in~small companles and
‘some of them have been encountered at Ardo.

‘Most small»’companles can only afford toe mlnimum
ndmber' of staff.. Managementusuppert and commltment during
implementation ame not easy to obtalm as each employee is
ocoupied with his or her ,own dutles. _As a fesult the

‘Uimpiemeﬁtatiom is often'given seoomdaiy'impottanoe and does
not  justify .the hiring of full time- data processing
personnel. _EXistingdtsteff is'?requent;y:overloaded with’
works emanating ftom‘—tﬁe implementation'process'and‘this

imay lead to ah indifferent attitdde'tomards the system.

'K\_ ‘ Because 'of iimited’ staffsﬁmémagement'is xeluctant to

Lchange x1st1ng practlces as @%t&a efforts are needed to
reorganlze -duties _among employges. «Thls means most of - the‘ﬁ

'software~ applicatlon\ will pqyei to be '"tallorfmade" to

accommodate present inventory management procedures.

e
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’

In' a small company, most‘of the rESpdnsibilidlls lie-

with a few individua}s. When such an'individual-leaVes the

company, a substantial amount of time iS'lost'in-following

'up~and redlrecting some of his/her duties and workloads.

~

7

P

Proper system documentation is a practice not commonly'i

hY

found in_ismall companies because it is an expensive and.

S -

important if changes are to be made to the system in the

' d
future. &t is unfortunate that,this is often done hastily

“and inaccurately, which leads top later problems such as

added expenses; maintenance chaos and eventualiy, system"'

1

9.2.4\Future Tasks

»

'system at ;nrgo. ghe 1tems that are in bold print indicate

— i

,that these processes have been completed, . the rest are

?

Future steps that remain td be done. '

‘time-consuming Jjob. However, this documentation is very-

fFigure_.9.é shows an implementation flowchart of .the

At" present there are close to 2,000 different part'

. numbers 'in 'tne MﬁP data base._p  Most of the product?
structure rec 4s_ for. theﬁxdock "levellers and elevating
docks have been entered. ', All- the 1nventory processing
prggrams have"been~ fully tested and running. In the

capacity requiremehts planning area, the company is at the

stage‘ of gathering manufacturing process data and-inputting

-

'program and data are yet to be tested and. verified.

-them into the model The capacz?y requirements planning



. Finalize Argo's
. ) ICI system
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Préminary
study of CRP system

o

-

MRP pgm. Coding Development and

.modification |l of part #s writing pf'the pgm.
' ) . .

\ ' v v

- Input and verification
of Inventory records

Input work
centres Infos.

.Computerize
manuf. process

A

o

Computerize

customer orders

1.
v

!

rchase orders
16/ ]

Comp'uterize :

a

!

MRP system testing.
. and reports generation

T

Input and verify
production data

CRP systerh testing
and reporis-generation

PRODUGTION AND INVENTORY CONTROL

o

Figpre 9.2 Implementation' Flowchart at Argo

Vg
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' Future work includes the computerization of the

lpﬁesent manuél ordering éygfgm and ﬁarallel run with the

actual = datd.. The result can be monitbred.and‘chéckéd in

 thé"MRP sYstem ‘outpyt 1im terms of reports and inventory

‘status records. The output requirements from the MRP

‘v

sy@tem will ge;’ésed‘as input to thé capacity requirqments
plénninq pfogram 'for calculating”fmachine and manpower
reéﬁirements, When the capacity requirémenﬁs plangﬁng
module) is fully tested, it will be interféged«with the MRP
system  to - form "a' complete computérized prédpction and

inventory control systen.
» . .

94
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A microcomputer-baSed mater}al"requirements planning

(MRP) system for small manufacturers has been developed and

-

tested with an actual implémentation at Argo'Mqtérials

)

Handling s§ems Limited. The result is an improvement in
the -aécﬁra a

'reqords.‘ At presént the company .is  in the process of

. “ :
computerizirigy the rest of the manufactur{ng functions into
the system.

.« e

‘The MRP application software was developed on the IBM

n Personal . Computer using the computer language BASIC. ¢ The

program source code and data file record formats are’

available for making modifications or future enhancements
. . - k
to the system. :

’

A demonstration program is included in chapter eight

4

of the Athe§;§. Together with the wuser's mahual, it

™~ .

provideé an intfbduction to the.operatﬁon of the system fof
first-time users. o | | |

’ Argo Materials Hapdlinq Systems Limited is an example
- of .mgpy small. manufacturers, who are in a position to
computerize their existing inventory control method but
“lack the preparﬁtion -and expertise for” a lérge system.
This MRP system that m&as developed would be useful and

adequate  for small companies that are computerizing for the

C .
first time and have relatively simple inventory records.

e
R T

nd reliability of the inventory data
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Coﬁputer system implementation is both a fruétrating
énd‘timg-consuming"'process} During this process, thgré/
have been many difficulties enéountereé. Following is a
list of recommendatioﬂs“for future implementation, .

1. Program speed. The MRP appiication softwa;e fé‘
written in rtﬁe' iBM interpretér BASIC language.
Execution '%f thé programs is both slow and is

~ limited by the memory gize‘restfiction of the
language, = which is bgly‘64KQ‘NWith‘the"releasef
.of Microsoft's QuickBAsic cbmpiler vérsion.2.0,
the pfograms can Se compiled Wifh; minimum

modifications.—- - Y

2. -Storage medium. The amount of data that éan be
storéd on one double sided, doubled density

diskette is approximately 1000 invenEory items..
A hard ;isk is highly-reCOmmendéd to be'used for
data . storage. = 1In addition to its massive
'capacity, a “hard .disk also'improves«fhe record .
access‘time greatly over the diskette systém.

‘3. Capacity feéuiremehtS' plénhing module. A MRP*
systeﬁ will only generate gﬁantity requirements
for parts and components.' It will not take the
prd@uétio; capacity and batcﬁ sizing into

_consideration. In order to have a complete

inventéry and production. con?rol.’system; a
. capacity reﬁuirements. planhiné 4ﬁodule must be

added to the system.

- : f N
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. | | A |
,t'4. Auto—ééneration'of part numbers. The mpst'deﬁanding -
L\ and . time-consuming  task 'durihg ‘system . ,
implementation was the ﬁdeering of‘ thé
‘non-significant digits.' Tremendous amount.of
time caﬁ - be  saved " if this can be done °
lautomaticaily by the program.
5.' ﬁrodrahming language consiéeration. BASIC is ngl a
very versatile programing language. When there
is a need for changes in the data ' record
structure, most of the: existing programé will
han “to be rewritten. A ﬁigﬁer léveii%EnQQAge
such as PASCAL, C, or> dBASE 1III shﬁ?uld ‘be
enployed so that modificétions can be madé with
minimum-effort. .
6. Multiuser environment. The present MRP application

software can only be run in glingle-user's mode.

This means that only one pWgson can use éhe
s?stem «at a time. At'the time of this writing,
IBM has released.(its newv micfocomputer‘séstem,

, Personél ~ System/2, which can run,‘mﬁltiple
applications concurrently. " It is recommended

that the MRP system be converted to run. in this

environment.
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USER'S MANUAL FOR RUNNING THE
RIAL REQUIREMENTS PLANNING SYSTEM
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“

IR I..SYSTEM REQUIREMENTS AND PROGRAM

) . LOADING INSTRUCTIONS
‘This is  a"Material Requirements Planning Systenm that
runs on the. IBM Personal Computer - (PC). ~ The minimum
rardware requireménts is an IBM PC with dual disk drives of

360K each; _.64K of RAM memory,\and a printer for hardcopy‘,
dutputs and reports. - L0 - :

The amount of iﬁyentory that can be storeg on a
iouble sided,  double density diskette is approximately.
L, 000 stock ‘items. Mahufactu¥ers having more inventory
items and more complex bill of materials structures should
1se a hard disk for data storage. ™ i

. v o s | |
. To start’ *ﬁ51ng the system, 'you will need the MRP.

srogram -disk andN . formatted diskette for data storage.
Jonsult the’ DOS manual on how to format a new. dlskette R
- ‘ ~ s

g o : oW
b ‘
.

There are a total of thirty*four.BASIC program files
vith extension .BAS on the diskette. 1In additions, there
ire: eleven data files A(.DAT), one batch files (MRP.BAT),
and one system file (CONFIG.SYS). A copy of IBM's BASIC
language interpreter version 3.0, is also included on the
jiskette.  Note that if yoﬁ~are using a machine“other than
[BM's, make sure-you replace this version of BASIC with the
one for your machine before- running the programs.

_Due  to the 1limited amount of'disk storage space on
dne diskette;‘ the system files that are needed to boot up
e computer cannot be placed on the same diskette with the
>rogram files. You w11% need a separate DOS system disk to
start up the computer.

«

_If you do not have a CONFIG.SYS file on your DOS
system ,disk, copy. the  one from the MRP prBgram diskette -
onto your DOS -diskétte and reboot the computer. This is
1ecessary ' because. in the MRP system, some of the programs
>)pen as many .as eight 1nput/output flles s1multaneous}y
[n order to accomplish this requlrement you will have to
include the command FILES=12'in the CONFIG.SYS file. More
Lnstructions on this can be found in the DOS manuzl.
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‘After the computer is turned on and the DOS promét
appears, .insert the MRP diskette into drive A tthe one on
the left or at the top), and type "MRP" atrtne DOS prompt
‘(without the double _quotes) . - You will thenkbe asked to
enter.the .current date and time. ‘“ .Y

.

You may enter the date (May 15,1987) in any of the

following formats: 5/15/87, 5/15/1987,  §=15-87, or
5-15f1987' (remember . to use ~the ‘numeri¢c keys above the -
letters). If you do not wish to change the date displayed,

z;mpﬁy press the , <RETURN> key. However, it is important
at the system has the correct date every time the MRP
application. software " s run, this, is because in th rder
Processing Module, the program uses. this” date to ﬂlate' .
the number of weeks into the current year. ‘

_After you' have entered the current date or pressed.
<RETURN>, the “time that has been  set when DOS is first
loaded will be displayed I1f you, want to change%the time,
enter tHe numbers for the’ hour, - minute, and se a (if
.de51red) separated by colons, i.e. HH:MM:SS. USe the
24-hour military tifie, 4 p.m. for example, will be entered -
as 16:00:00. If£ you. do not wish .to change the time
displayed, press <RETURN> to‘¢ontinueﬂ-~ '

: - After the date and tlme have been entered yol should
‘hear a whirring. noxse and See a red light on the front of
drive ' A. The compnter . is in. the: procesgxof readlng and
lqading“ﬁthe program 1nto the memory, not open ﬁhe drive
door -when the light is on, thls couLg damagg,fﬁ@ d;skette,
the disk drive, Jor both. f?;.a

T

v ) "' PRSI
* . : S T
. “ o

The first message you see on theveéféenﬁis shown in
Figure A.1l. /You should enter the letter "D" if you have a
dual disk drfive, "H" if you have . a hard disk for data
storage. program will then instruct you to enter the
letter of t e diskette drlve or the name of t?% hard disk
directory re ectlvely
s. in the. MRP application software are

. The 'main menu is shown in Figure A.2. It
f three processing modules, each having their own
subprograms for _processing the corresponding

Progr
menu-driven
‘consists
individual/
data.

Ky
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Figure A.2 _Main Menu of the MRP System
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If 'you are using. the system for the ?ﬁrst time or you
are -entering new data for a-different company, you should .
go to the system processing module and n program #7 to
create the 1n%t1a1 data files- on your st rage diskette:
before running any other programst There will be a total
of eleven . data files 'with extension .DAT after the
initialization. ‘ o \ ' :

Turn ﬂ;>o the fpllowing pages for a detailed
description @nd usage of each of the subprograms.

,
. s



II. INVENTORY PROCESSING MODULE

. . »
. ! .
' >
15-05-1987 INVENTCRY «PROCESSING MODULE‘

------------------------- -

{
.
| . :
! " 0. EXIT :
: | 1, STOCK CREATION & MAINTENANCE ‘ ‘ _
! L 2. INPUT STOCK PARENT/SON RELATIONSHIP _
‘ { : : © 34 AMEND BOM'STRUCTURE QUANTITY o B
, } : 4. DELETE RELATIONSHIP & REPLACEMENT ONNGTOCK
} ' ' k. stock STATUSENQUIRY ' o
{ o " 6. STOCK LISTING '
‘ E . L4 EIuL OF WATERIALS REPORT 7
{
|
|
|
l

8. WHERE-USED (PEGGING) REFCRT

CHOICE 7 _

-
o ——————————————

‘ ) R
Figure A,ﬁ Inventory Processing Menu

‘Stock Creation & Maintenance - créate a new stock item,

amend-the details, and delete existing stock-numbers.

Input Stock Parent/Son Relationship. - create the BOM

structure of the product.

. .Amend BOM Structure Quantity =~ amend the- quantity

required per higher level item in the BOM structure.

Delete Relationship & Replacement of Stock - delete an -

incorrect BOM structure.or replace an existing stock
in the BOM structure with a new part. -

-

Stock Status Enquiry - display all the stock details on

the screen plus - any outstanding orders r%latiqg to =

the particular stock. .

» s
Stock - Listing - display the stock details on the screen
or print it out on the printer.

107"
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7. Bill of Materials Report - display or print'the BOM
structuré of a product or an assembly. :
; 31‘ :. o .
[
8. Where-Used: (Pegging) Report - report which shows where

the part!yill be used in the next level of assembly.
v ¥ *

N\
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'ION & MAINTENANCE

, This program_is'usé§ to create new stock items, amend
stock details, and qelete\an existing stock number from the
nventory file. A nmew  record will be written for each
lewly created stock to the files MASTERA.DAT!, MASTERB.DAT, °
{PSCHED.DAT, MRP.DAT, ‘and SALHIST.DAT. . There are twelve
‘ields that the user has to enter to create a new stock.

- ! -

t . |
| 1f-05-196) ‘ STOCK MATNTENANCE FROG.: STRMAINT | -

| S e meeesieesea- !
E \'\_ 13 [ .

| 1. FART NULYR o NEWILOUU oo - EXIT |

! ' T , 7. SHFETY STOCK : !

.l o2. pEsc.: v . l

R R C e L LR R e L L EEE R 8. QTY. ON-HAND : |

[ 3 UKIT CF MEABURE : : : - |

{ . 9. QTY RESERVED : I

[ 4. UNIT COST(%) : - o . !

t 10. QTY ON-ORDER : |

» .| .5 LEAD TIME(WH) : |
| ’ . 11.  Y-T-D REC'D . |

| 6, REOEDER LEVEL : ' " |

! 12.  DRAWING NO. : |

| e |

l & |

| New Stoak (Y/N) 7 _ |

| , . |
.| ->2ERCS shiould ke entered for RESERVED & CHN-CRDER Qty for newly created stock. |

| : ' !

| |

! . |

l i

!

\

/ Figure A.4 Stock Maintenance Menu (new stock)

(1) PART NUMBER : enter any character strind of length
‘ ' 8, the program will _check the
" MASTERA.DAT file ' to datermine if it
is a new stock item. If it is, the
program will prompt,

New Stock (Y/N)|?

. The user at this polint should check
j . . to see if the stoéﬁ number just:
' entered is correct, \type "Y" if it
is a new stock, - otHErwise "N" to

y
\



L

(2)

(3)

(4) -

(5)

(6)
(7)

(8)

-

()

DESCRIPTION "

-
¥

-
clear the entry and enter another
stock number.

If the stock.number entered already
exist, the program will ask,

(A mend/D 'elete/N ext) ?-

s A e
go to the section on "Changes,
Amendment & Deletion" for seperate
instrqctions, !

5

110~

: enter the description of the stock
y, / item, maximum permissible length is
30 characters, wuse abbreviations if

necessary. *

UNIT OF NEASURE : enter any character ‘string ﬁp to
3 characters in 1length (e.q.
pcs, lbs, ft., etc.). (

» N .
UNIT COST($) : enter the unit cost of the stock
. ;)2,\\ item, use any real number.
LEAD TIME(WK) : enter the lead time for the stock
s ) item in number of weeks (round
- off to the nearest integer).

REORDER LEVEL : en;éi the reorder 1level quantity
(inte?er). -

SAFETY STOCK enter the safety stock quantity’
. (integer). ' F A
QTY. ON-HAND enter the current on-hand quantity.

’ . The company should do an inventory
? count before inputting this value
- (integer). i '
OTY RESERVED : enter a ‘zero ("O") for a newly

'y

r

created stock.

*a
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(10) QTY ON-ORDER. ;: enter a zero ("0") for. a newly
' . created stock.

.o (11) Y-T-D REC'D : enter the Y-T-D purchased qguantity
for the stock item if this informa-
tion is available (integer).

t12) DRAWING NO. : enter a string up to 8 characters -
long, e.g. SDL-063.
After inputting the 1last field  (#12), you will be-
asked 1if there' are any changes to the information just
entered. . ' »

Any Changeg (Y/N) ?

Enter "N" the program will prompt with,

(U)pdate (I)gnore °?

~"ur will instruct the program to create the new stock
item with the displayed details into the corresponding MRP
data files, you will see a red light on the front of drive
"B" and hear some dlsk access noises 1nd1cat1ng the .process
of  writing the new record onto the diskette. After the
stock record is successfully written, there w1ll be a beep
and the following message will be displayed,

: \

New Stock Created !

. To *confirm that the writing of the new stock record
to the MRP data files is completed, press the <ENTER> key.
This will clear the stock details on the screep and let you
enter another stock number.

If an "I" is entered instead, the stock information
just entered will be ignored and cleared from the screen,
the user w$L> then be' able to enter a new stock nunmber.

S

e

-



( A mend/ L elete/ N ext) ? _

-»ZEROS should be ertered for RiIERVED & ON-ORDER CQty for newly created stork

-
. -
. ¢
Changes, Amendment & Deletion
‘ \
o . ~ |
©] 1s-ch-ige? STOCK MAINTENANCE FROG. : STRKMAINT |
| .—-—»-A—>>:——.4-- l
f
Il . BART NUEn o CAIOLL » e EXIT }
- 7. GAFETY STOUK a t
. DESZ.: Cabinet with shelver B f
Mo emeimeeeeieseaienieooeae B QTY. ON-HAND 0 !
3 UNIT CF MEABURE : unt o * !
. 9. QTY RESERVED : 2 I
4. UNIT CO3TtS) : NN !
- 10, QTY ON-ORDEK : 0 ‘
5. LEAD TIVME(WK) : 1 |
11.  Y-T-D REC'D : 0 |
|
- 12. DRAWING RO. |
|
|
I
|
|
I
|
!

|
!
i
!
|
:
l
|
| 6. RECRDER LEVEL 0
|
|
|
|
l
|
|
|
|
{
1

. "Figure A.5 Stock Maintenance Menu (existing stock)

If you have entered an existing stock number, the
program will ask,

4

(A mend/D elete/N ext) ?

-

Type in ,."N" (for [N]ext stock) if you do -not want to

amend or delete this stock it&m. This will clear the stock
details so that you can enter another stock number.

You can change, amend the fields of the stock item in
the MASTERB.DAT file. (C)hange is used for correcting the
fields before the item is created, (A)mend is used for
correction after the stock record had been written.

When you are in the (C)hange or (A)mend mode, you
will be prompted ¢§o enter the field number (2 to-11) to
which you “want to make changes. Field #1 is the stock
number, it must be unique in the master file, therefore it
cannot be changed or amended. If you have created an
incprrect‘ part number, the only way to correct it is to

[
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delete the mstook"nﬁmber 'and ;reoreate‘ it with the right”

number. .
, ffmi‘you can ’exit'vfrom .the"(c)hange or‘(A)mend mode by
".typiﬁg!,in a zero ("O") or simply hit‘the_<ENTSR> key when
you. are - at the "Change/Amend Line No. ?" prompt. Messages

Will ‘be dlsplayed to indicate that the stock. detalls have

been changed or amended

, If 'you 'choose to*enter "D" for. deletion, theprogram
S will first check  to :see that the reserved: quantlty and

on ordered quantlty s equal to- zero." If it is not, a
message ‘w;ll be dlSpla?ed asking you to check the order
files. "This = is  because - the reserved and’} on-orderead

: quantlty ~of ‘the stock item is _equal to the sum of the
_1nd1v1dual ordered item  from the: customeﬁ and phrchase

~ orders respectlvely ‘ 'Therefore,” before you can delete a

partlcular stock  item, -you must first delete its
correspond;ng reserved or ordered quantity in the customer

or purchase orders.

If the reserved and on-ordered guantity of the stock

‘you want to, delete is zero; the program w111 then check to
see if thlS stock item: is used in any ex1st1ng bill of

materlals v(BOM) structure. If it is,. you will flrst have -
‘to delete the BOM relationships. ‘The program w1ll then ask

you one more tlme to conflrm the deletion,
¢~ W’g

- ~Are you sure you want‘”
: ' “to ‘de_lete _thls. sto%g‘ (,X/N_)» ?

Answer""Y"“ will 1nstruct the program to delete the

stock 1tem ‘from the stock master and all other related7
flles, answerf’ﬁN" to clear the screen details and enter

another stock number.

.t

113
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2. INPUT STOCK PARENT/SON RELATIONSHIP

§ After “you have input a11 the stock numbers and have |
1t printed out and checked “you are ready to enter the Bill-
of, Materlals‘ (BOM) structure for each assembly or
subassegbﬁles. “Although’ the program will only allow.you to

3enter one assembly . (parent) and five subassemblies (scns)”
- at any- one ‘screen’ 1nput, there. ' is no limitation oh the ‘h'

. number of subassemblies that you can enter to make' one unit

" of &he ‘final assembly. ' For example, if there are nine
‘parts (Al to A9) that are reduired to make one final
product B, you'wilL have to enter the BOM structure twice.
The first time 'with parent "B" and sons_"Al" to "A5" and
‘the second time with sons "AG" to "A9M. .

15-05-1887 P:R;‘lET:T/SQlQ RELATICNSHIFS " FROG.: RELATION
) Part no. - Desc. . . ~Dwg no. Unit
PARENT @ CABS0002  Cabinet with drawers

1st .SON : FRAMOOO1 Cabinet Frame,2W % .3.5H x 1.5D LS

Qrysr e a o o aQ
v, - B H ;
. 2nd SON & DRWROOO1  Drawer, 7% depth
QTY :2 : :
3rd SO : DRWR0002 Deep drawer, 18" depth -, ‘\\ 659
QY : 1 » : . : (3
4th BON % o . s ws)
Qry . o ‘ . Q)
Sth SON : . L , L)

oy o o o LN ‘ Q)
'Are All.Entries Correct (Y/N) 7

I To exit program, type in (FARENT/SON : *) or (QTY : 0) = v ‘ :
/ - - § : : SR ,
: ~ Pigure A.6 BOM Relationship Program Menu-

:’?‘ﬁ

F S U S A UL S U,
B i A. "

_ When vyou first enter the stock number of the parent

part, . there',willl be -a cheCk to see if the part number

. exists, the desCriptibn’ and draw1ng number of the stock

will be dlsplayed beside its part number.‘_Type an "#" in
this fleld to exit the program. B
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" Enter the stock number for the first son, "followed by
the quantity that is required to assemble into one part of
the: parent product. Repeat and enter the information for
the next son and so on. Up to’five intermediate lower

level items can be entered at any one screen input. If you

115

‘vphavei less than five "son" to enter, type an "*" in the-next
' nonfex;st Mson" part number (e.g. if the "parent" product

has - only three parts; type in an "#" in part number for the’

4"4th_'son" after. you have entered the first three), this
will allow you to exit from the input mode. If there is no

~obvious errors'in the relationship (e.g. parent part number

‘input as one of the sons), the program will prompt you
with, T a ' '

Are’All Entries Correct (Y/N) ?

. 1]
>

You should check the: BOM structure just_entered\to

‘see that you have’ entered all _the part numbers and
quantltles correctly, otherw1se type "N to make changes.

You can make’changes to each "son"'s part number and

quantlty by specifying the ‘corresponding fields 1S/Q to
-SS/Q . After you have made the necessary. changes, hit the

"v<ENQ§R> key to get back to the above prompt

2
3

Typing nyn will instruct ‘the program: to build or

inseért the new BOM structure into the files MASTERA.DAT &
BOM. DAT. ‘The program .will check for more subtle ihvalid-
-relationships (e.g. one of the sons  has already béen
entered as a higher level item of the parent part), and.

will beep and display error messages where‘appropriate}
- [ ]

If no more errors,/ are detected in the proposed BOM

~re1ationship, ‘the program will askryou once more to confirm

the creatlon of the BOM structure,

(U)pdate'_(I)gnore ?

_ Enter "U".will;instruct the program to ‘go on with the

new BOM structure creation, otherwise, ;;?jwill clear the
screen and let you start entering a new relationship.

“"The time required to create a new structure into the

4 ' . : e



bill of materials file depends on how complex the existing
file 1is, and at which 1level in the
irffserting the relatlonship.

1/2-minute for a 4-level bill of materials structure,

structure you are

. . PR 4
°Parent/Son Relation Created !

. @
) and the above message will be dlSplayed e{ter
the new BOM structure ‘is successfully created

Q

A, beep

116

- Typically it will take about
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'3.. AMEND BOM STRUCTURE QUANTITY
k_’ ‘ . ' . ) [

117

' If you discover that the component quantity reduired -

to make one assembled product is 1ncorrect after you had
already e red its' BOM structure, you could correct the

~mistake in two ways. . The first method is. to delete the
particular incorrect BOM structure and reenter it with the

o Subas
‘right one. However, thls requires extra work and may prove

to be a nuisance with the frequent engineering design
changes that affect only tht quantity requlrements -in the
BOM structure. : .

.9

| . ) o |

| 15-05-1987 AMERD BOM STRUCTURE QUARTITY = - PROG:: ABOMQTY |

R A e e L L L b Lt 4 e ]

| - PARENT : CABS0001 Cabinet with shelves L |
e » ‘ o

| SOK : HORZOOO1 . Horizontal panel, 2W x I.5L " :
R b . S |

| . . . !

] Q"."x'.,: 2.0 unit(s) of BEORZ00DY needed for one unit of CAESO(C1 =

| : v

| |

| . |

| ENTER NEW QTy (¢ W) |

| | |

. g - -
| D |
| |
- |

| |

l .

| |

| |

I I

Figure A.7 BOM_Quantity Amendment Menu

[

This progranm is spec1f1cally written to do the above -

corfection quickly  and _easily. You enter the part number
for the partlcular parent son BOM structure that you want
to amend, the progran will then display the number- of
unit(s) that 6 are needed for one unit of the parent part
Enter the . new quantity requirement and ‘the changes will be
updated irffto” the BOM file. Changes are confirmed with the
message, - S o : ' “
New BOM qty has been - updated
e hit <ENTER> o contlnue e e



‘ |
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_
LN

i-f you do not wish to make any changes, just enter a
zero or hit the <ENTER> Kkey, the program will clear the
screen and let 'you enter another part number.
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4. DELETE REMTIONSHIP. & REPLACEMENT OF STOCK

- .

et

| . . |
|~ 15-05-1987 *  DELETE/REPLACEMENT PGIS. _  PROG.: DELNREPL {
| e L
{ . . [
I D - Delete Parent-Son Relationship /7
| . N . . R - |-
- | parEnT : CAB30001 % Cabinet with shelves . * - Exit }
g . . A , l ‘
| =oN @ FRAMOUOI Cabiret Frame,2W x 3.5H x 1.5D 1V |
f e : _ |
l S
| = . |
X -a -
B v ~ |
| |
l |
l |
I .
] Are you sure you wanut N |
A ) | to Delete the above Relationship (Y/N) 7 _ |
: | . : ‘ |,
| . |
1. “ . " L AL . } -
Figure A.8 BOM Deletion Program -Menu
- . .
DELETION :

: {

If you discover you have made a mistdke in entering
the BOM gtructure for a preduct, do not paniq;'you do not
have to reenter everything from scratch. Howeﬁér,'the only
way to correct tRe mistake is  to delete ‘the incorrect
structure s and recreate thg,right one.: This program provides

_you with the instructions “» to delete one parent-son

relationship at one time. . . -

e.q, we have the following BOM structure ‘entered,

L4

) L ! ‘ . ’ A )
% 5 q R




. LY ) 1
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g o : ' Ct ‘§XXA - :

'You" can delete parent-son relationships A-B, A-¢, ¢-D,
or :C7E.  ‘However,. you cannot delete relationdhip A-E
directly, as it affects intermediate member C. In order to
~do this, you will have to first delete relationshlp C-E and
then @"C. ' . - N w\‘
i) PARENT : enter the part number for the assembly
C o or finished product. '
ii) SON : enter the part number for the component.

The progyam w1ll check to see if the relationship .
exists and promp w1th the message, ‘ ’ " L
. )
Are you sure you ‘want ‘
to Delete the above Relatlonshlp (Y/N) 2
o e
~ Answer M"Y" will instruct the program to carry on the_t
deletion and conflrm with the message, - a

Above Relationship Deleted !
®@therwise, Y"N" .will clear, ﬁhe screen and let.you
input another relationship. . ¢
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Are you sure yolu want B
to Replace Part A w;:h Part B (Y/N) 7 _

PLACEMENT :
- v
'
// Q
Y

f / : ' l
| 15-05-1987 DELETE/REPLACEMENT PGMS. PROG.: DELNREPL I .
T S . ‘
I, !
| - Replacement for Part |
I : : ) |
| PAET (A) T® BE REFLACED : BACK000! Back panel, 2W x 3L [
| R , | l
. EFLACEMENT FART (B) : HORZ0UO1 Horizontal panel, 2W x 1.5L |
| . i 2 | , |
l ' I
| > |
| I

S |
' :
| .
| l
| 1
| l
! |
| |
| |
| |
| |

. 3 . ' 7
‘Figure A.9 -Part Replacement Program Menu

Many times, .- vendor will choosé to discontinue
supplying .a particular part or component. . However, it is
usually substituted by a new part that is interchangeable
with the old one. 'This is particularly true in the
automobile . industry. The second part of this program,.
provides’ you with the option to replace‘an'existing part
number in the BOM-Qtructure with another one. Thig saves
the tedious effort of deleting and recreating the product
structure in all the BOM records that uses the obsolete
part. ’ ‘

?ART ‘(A) -TO BE REPLACED : enter the part number for
the obsolete part to be
replaced. '

. REPLACEMENT PART (B) .. enter the new part number to

: T replace part A.

‘The  program. will then ch@ck for subtle illegal
relationships (e.q. replacement - part B is the parent, son

\

5
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of A, etc.) and display error mesgages if there are any.
Otherwise you will be prompted with the message,.

Are you sure you want . . .

to Replace Part A with Part B (Y/N) ?

Answer ©Fn will replace part A with part B .in every
occurrence. in the BOM file. "The time required for the
processing will depend on How large the BOM file is and how
often does part A appear in the structure. A beep and the
message,

AN

Part B replaced Part A !
. ’
will be displayed to confirm successful replacement.

Answer "N" will .clear the screen and let you input
another set of part numbers for replacement.
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L. .- .
5. STOCK STATUS:  ENQUIRY
1Y
9

! ' I

| 15-05-1987 STOCK STATUS ENQUIRY , PROG.: STKENQRY |

| .................... . |

| [

| PART NUMBER : CAES0002  DESCRIPTION : Cabinet with drawers i

! - |
]+ UNIT-COST : 90.00 LEAD TIME : 2 UNIT : unt , LEVEL CODE : O |
- ' |

| ON-HAND QTY : 0 ROL : 0 SAFETY STK : 0  DRAWING NO,: ]

I |

| YTD PURCHASE: 0 LAST PURCHASE ORDER PLACED *: DD/MM/YY |

l : l

| KESERVED QTY: 5 ON-ORDER. QTY : 0 R 1
| : ) I

b REIIREL OFDBE QTY  CUSTOMER NaME DELIVERY ORDER QTY SUPPLIER HAME |

| =-DATE-- -NO.- me= eeeeee-enos =+ =-DATE-- -HO,- =--- e---sseeo-o-- |

! |
| le/04/E7 INVGOL 1 Argo Materials Hdlng |

| 25/04/87 1KVO02 2 Urav. of Alberta : |

| 01/05/87 INVOO3 2 NAIT, Edmonton Alta. ] ’ |
f ) : ‘ Y

l “ ) l

l l

I l

| Tap <ENTER> after reading details ! |

| : f

Figure A.10 Stock Status Enquiry Menu ’

.

-

Enter the part number of the item you wish to look at
and all its stock details will be displayed on the screen.
Note ' that the'reserved gyantity should be equal to the sut
of the allocated quantity ‘from each individual custome
order. This 1is true also with the on-order quantity and
the corresponding purchase orders. If +this is not the
case, ,it means that some of the data have been mistakenly
‘written and you should notify the programmer or the system
analyst about the error. \(

¢ {

Type in an "*" in the part number field to exit the
program. “

\ .
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6. STOCK LISTING -
. ) ' )
\ Y
15-05-1967 STOCK LISTING PROG.: STKLISTG
’/ -------------
el
STARTING STOCK NO.: AAAA0D00 * - Exit

________

N

|
|
|
|
I
[
I
I
!
|
:
I
[ i
!
|
!
f
!
l
J
{
|
|

Do you want the listing to be on the Screen
or to be sent to the Printer (S/F) ? _

e

|
!
I
I
[
|
I
|
I
I
I
|
I
I
I
|
I
!
I
I
|
|

«

Figure A.l11 Stock Listing Menu

Enter the range of the stock numbers to be listed
(starting and ending stock number). The program will then

prompt you to choose the output device,
> . -

w

Do you want the listing to be on the Screen

or to be sent to the Printer (S/P) ?

Enter "s" will instruct the program to display the
stock 1listing on the ‘terminal- with 20 items per screen.
Otherwise, "P" will produce a hardcopy listing on 8-1/2 x
11" paper in compressed print with 50 items per page.
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art no, Deic, Unit QDrawing Lvl Ltpe U Price
1)BACKO001 Back panel, 2W x 3L pes 2 1 8.00
2)CAB50001 Cabinet with shelves unt. 0 1 47.0Q
3)CAB30002 Cabjinet with drawers unt 0 2 80.00
4)DBOX0001 Box for 7" depth drawer pes 2 1 12.00
5)DBOX0002 Box for ‘18" depth drawer pes 2 17 22.00
6)DRWR0Q01 Drawer, 7" depth set 1 2 15.00
7)DKWR0C02 Deep Drawer, 18" depth set 103 25.00
8)FRAMOOCG1 Cabinet Frame,2W x 3.5 x 1.50 unt 1 1 35.0C
9)HDLEG001 Handle for drawer pcs 2 " 5.00
~10)HCRZ0001 Horizontal panel, 2W x 1.5L pes 20 2 6.00
11)SIDE0OOC] Side panel, 1.5W x 3.5L res . 2 1 12.00

End of Listi

-

T

+
v

hit <Enter> after reading .

a
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|
|
l
I
|
I
I
I

Figure A.12 Stock Listing on the Screen ?
: !

I ' P

|15-¢5-1957 ' . STOCK LIST PRINTING Page no.: 1
l

|FART RO. DESCRIPTICH DWG NGO, UNIT LVL U.CCZ"T LT ROL S.Stk On-Ha Resvd On-Or YTD-R
Jommmmmnmmmemmcemee e e e T e mem mece e emie dcden me-
|

|BACKOO0] Back panel, 2W x 3L pes 2 8.00 1 0 0 20 0 C 4 O
|CAES0001 Cabinet with shelves unt 0 47.00 1 0 0 0 2 0 0
|CABS00C2 . Cabinet with drawers unt 0 aC. 0% 2 0 0 0 5 ¢] 0
|DBOX0001 Box for 7" depth drawer pcs 2 12.00 .1 0 4] 10, 0 0 0
.IDBOXOOOZ Box for 18" depth drawer pes 2 . 22.00 1 0 0 10 0 4} [y
|DRWRO0OL Drawer, 7" depth set 1 15.00 2 0 0 "o 0 0 0
|DRWR0002 Deep Drawer, 18" depth . set 1 25.00 3 0 0 1 2 0 0
|FRAMO001 Cabinet Frame,2W. x 3.5H x 1.5D unt 1 35.00 1 o] 0 1 0 0. 0
[HDLEODO1 Handle for drawer pes 2 ©5.00 |1 0 0 50 0 0® Y
|HORZ0001 Horizontal panel, 2W x 1.5L pcs 2 6.00 2 0 0 10 0 0 0
[

{SIDE0001 Side panel, 1,5W x 3.5L pcs 2 12.00 1 0 0 10, 0 0 0




15-05~1987 BILL OF MATERIAL REPORT - PROG, " BOMRPORT
. . [ 4

.

FART NUMBER : CABS0002 DESCRIPTION : Cabinet with drawers

.

UNIT COST : 90.00 LEAD TIME : 2 UNIT : unt LEVEL CODE % ©

Do you want a (C)omplete listing or just the (F)irst level components ? C

QTY/ QTY/ TTL
===COMFONENT DESCRIPTION=mm=s=mxcweDWG NO.==LEVEL 1 2 3 4 5 6 7=LVL=ASY==S/ASSY

I
|
|
I
I
|
I
[
I
|
I i
| 1Cabine Frame,2W x 3.5H x 1.5D FRAMOOO 1
I
{
I
l
I
I
!
|
I
|
I
|

1
N Side panel, 1.5W x 3.5L . SIDEDCOL - 2 2 24.00
Horizontal panel, 2W x 1.5L HORZ0001 1 1 6. 00
"Back Fanel, 2W x 3L ) BACKG01 11 8.00
2)Drawer, 7" depth ' DEWROGO1™ Z 4
Box for* 7" depth drawer CEOX000T 12 24,00
Handle for drawer o HDLEOOO1L 1 2 10.00
3)Deep drawer, 18" depth DRWRO0Q2" 1
Box for 18" depth drawer DECX0Ca2 1 1 22.00
Handle for drawer \ - HDLEJQO1 1 1 5.00 )
7 i |
. 99.00 |
hit <ENTER> after reading the details ! ¢ |
! }
e
Figur\e ‘A.l4 BOM Report Program_ ‘Menu
. ]
. The report uses an indented Bill of Materials
format. It 1is printed on 8-1/2 x 11" paper in compressed
print. Due to the size of the display screen, only seven’

levels of BOM structure can be shown at a time (level 1 to
7 or level 8 to 14). However, in the hardcopied output,
all the fourteen levels will be printed.

A complete listing will list the BOM structure down
to the 1lowest level (usually the raw materials). But at
‘times, this could be lengthy (a complete BOM listing T a
complete finished product with 150-200 componénts.willf take
several minutes to pr.int.)l and 1is often unnecessarﬁ. By
specifying (F)irst level ~ before printing, only the
intermediate components of the product will be printed.
This is considerable faster than the (C)omplete listing.

. Ehter an "*" ‘'in the part number field to exit the
program. ‘ ‘

/
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, : . .
15-05-1987 "/ BILL OF MATERIAL \ |
A REBORT / |
_ ' ; !
PART NUIMBER : CABS0001 (LEVEL 0 ) DWG NO.: <
DESCRIPTION = Cabinet with shelves : |
LEAD-PIME © © 1
UNIT COST = - -47.00 “ : -
: e . . LEVEL = ~ QTY/ QTY/ - —€OST/ |
- PARTS -DESCRIPTION DWG.NO. .1 23 4.5 6.7 8. .:. Raw-Matl NLVL ASSY ~ ASSY. |
1) Horxzontal panel 2W x. 1 5L . ‘HORZ0001 2 2 12.00
2) Cabinet, Frame, 2w x 3.5H x 1.5D FRAMOOO1™ AP ' 1 L
" Side panel, 1.5W x 3.5L . sIDEDOOL 7 : ‘ 2. 2 - 2400
" Horizontal pane] W ¥ 1.5L . HORZ0001 ' 1 1 6.00
Back panel, 2W.x 3L _ . -BACKO0O1 o 1 1 Bl00
, . : ,3 N‘
“-&n . Assenbly § TCTAL COST PER;)UX“I,"! OF PART (CABS0001) : § 50.00 |
SO § N W }
. |
_ |
\\‘ A ‘
. , ‘
- ‘ .
I LY
| P ‘ -
f15-0541087 - o TL. T °/ BILL OF MATERIAL | .
| - s L oW \ . REPORT /
JYAXT “'f“Ln_: CABS0D002 -(LEVEL 0) DWG NO. :
|DESCRIPTICN : Cabinet with drawers .
| “LEAD TIME @ .2 N :
[ 'UNIT COST 1+ 90.00 S -
| o . . LEVEL _ QTY/ QTY/  COST/
[ PARTS DESCRIFTION . DWG NO. 1 2 3 .4 5.6 7.8 . . . Raw Matl NLVL ASSY  ASSY.”
I L e TR T . S mmdmel  md fe el iem mR e de | mmmmemce e mamm meeden
| 1) Cabinet Frame,2W x 3.5H x 1. 5 FRAMOQO1* T .
} . Side parel, 1.5W x.3.5L . SIDECDO1 14 2 24,00
} - "Horizontal penel, 2W x 1. 5L . ‘HORZ0001 : 1 1 ' 6,00~
| - ‘Back parel, 2W x 8L’ : . BACK00O1 ..~ o 10 8.00
| 2)" Drawer, 7" depth - " DRWRO001% : : 2.
| " Box for 7" depth drawgr .- DBOX0031 . 1 2 24000
I Handfe for drawer’ . HDLEC0O1 1 .72 10.00
|3 Dee_p Drawer, 18" depth. DRWRO002 - 1 -
! . ’Box for 18" depth drawer . DBOX0002 1. 1 22.00
| Handle for drawer . HDLE0OO1 1 1 5.00
I ‘ L
| : . ) S L e
{"-an ‘Assembly ) TOTAL COST PER UNIT OF PART (CABS0002) @ . § . 1:99.00
M : ‘ o :
I 1.
t ’?v", (34
: Ve ‘
= r

I

Figure A.15

- \Sampie BOM Listing 'P‘rinto'ut\

~
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‘ 8. WHERE-USED (PEGGING) REPORT
‘ B ' :
‘_
15-05-1987 - WHERE~ USED (PEGGING) REPDRT : - PROG . :, PEGRPOKT

|

I

_ : L |

PART NUMBER : HORZ0001 v ' . : -
|

|

DESCRIPTION : 'Horizo‘nt.ayl panel, 2W x.1.5L

Is the pr.inter ready (Y/N) ? _

Figure A.16 Pegging Report Printing Menu’

‘ ~This repeort shows where the component 'is used in the
assembly.. It prlnts the 1ntermed1ate assemblles (parents)
of’ the entered stock number. This is useful in tracing the
assembly or  finished product that uses‘ a particular
component or raw material. ' :

I o : v ’ ) S |
' 15-05-1087 - . < NHERE USED eiEchnu> KEPORT > o 1 -
I : : ' |
| PART NUMBER : HORZ0001 (LEVEL 2, ]
©| DESCRIPTION : Horizontal panel, 2W x 1.5L : e
-} 7. LEAD TIME : 2 ; : . o e
| UNIT COSG: . 6.00 !
| » !
b N - 1
| USED IN PART NO, : "BESCRIPTION 0 QTY PER ASSY. |
I [P S GOt . e, ~ . e i I
-] " caBsS0001 (LEVEL O.m" .. Cabinet with shelves . . |
| ~ FRAMODO1 (LEVEL 1) Cabinet Frame,2W x 3.54 x 1.2 - 1 |
) l ‘ . - ) i
® N .
DA

Figure A.17 Sample Peggihg Report.

\
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4.

ITIT. ORDER PROCESSING MODULE

TN

~— .

15-05-1987 - ORDER PROCESSIKG MODULE *° PROG.: ORDMEKU

0. EXIT
1. CUSTOMER ORDER ENTRY

o

2. v+ 0 ENQUIRY

4, *7,  DELIVERY
5. STOCK QTY. RE-ALLOCATION,

© 6. PURCGHASE ORDER ENTRY

7. ’e " ENQUIRY
Th o "' CANCELLATION
-9, o 12 RECEIPT

l

l

|

|

!

|

l

{

|

T - .3, " '+ CANCELLATION
|

|

|

|

|

I

|

|

|

|

l

| .
| CHOICE 7. _
i

-~ Figure A.18 Order ProCessinQ Menu -

Customer Order Entry - this program allows you to . enter:

. a’ new customer order.’ The stock master and master
.ol o : N L S i v
production schedule * files will ~ be updated

accordingly.

Customer' order Enquiry”; cisplays'any’existing customer

order - on the screen as well as produces hardcopies on
’the prlnter. ‘It also allows you to amend or delete_.
@ny ordered stock item: - ~

\

3w Customer;»‘brder Cancellation = cancels the entire

_ccustomer.'order and updates the corresponding data
files. ' SRR ‘ ‘

Customer Order -Delivery -- delivers therrdered“stCCk
item - and add "'this’ ‘quantity to the current month's
sales count in the sales hlstory file. :
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5. Stock Qty. Re-Allocation - this program allows ydu to
re-allocate stock between the on-hand and reserved
. quantity. . o

6: Purchase Order ﬁntry,- this program allows you to enter
B a new purchase order. | The stock master and MRP
matrix files‘will be updated accordingly. o

7. Purchase/ Order Enquiry - displays the details of %n%ﬁ;
‘ exist4dng purchase order on the screen as well as%
produces hardcopies on the printer. L 5

8. Pﬁrcbage order .Cancellation =- cancels the entire

purchase ordér and updates the corresponding data
files. ’

9. .Purchase Oxder Receipt - transforms the ordered”stéckm
quantity into receipt stock and updatés the stock —
~on-hand quantity aécordingly. D

i

In the order  entry, order enquiry, ordér,
cancellatigs, and stoock gty. vre-allocation programs, if
changes c made to the ordered items, the program will

. prompt, d : ‘ '

’J': }‘,‘: < . . . ce » .
.ﬁ?f Do you want to do a.Partlai Regeneration for
the net changes. (Y/N) ?
. ‘Answer ryn if you want to reflect the changes in the
MRP matrix immediately, otherwise "N" to clear the message
and enter anotherlorder number, '

Note: ~see the related sections on fegeheration"versus net
change processing in the MRP method - chapter two of
the thesis. .. ‘ :



1. CUSTOMER ORDER ENTRY

RS

This progrjm is ‘used for creating new customer
“orders. A new.régord will be written to the customer order
.file for, each ordered stockdltem.‘ The order number, order
. date, delivery date, and customer's name is referred to as
the . header ‘'informations. They can be amended’ in the
customer order enquiry program except for the order number,
which must be unlque. . ‘

R : . . . A

v

15-05-1g8¥ CUSTOMER ORDER ENTRY Co PROG.: CUSTZKDR |

|
L e | I
| ORDER Ko mfvww . ORDER DATE : 25/01/€7 ~ DELVRY DATE : 18/04/87 |
- cuc’ro'»mq : (Argo Matexrials l"d‘xbl : |
[ : SELLING N
| PART NO DESC‘RIPTION : LDTIME UNIT ORD.QTY «PRICE - ALC.QTY BACKORD
Fooommrmem s s e momm mmommos mwommeo seomeoo moooeeo b
| . 1)\_Assoooz Cabinet with drav.ers 2. unt. 1 30.00 1 0|
| 2)DRWR0OQO] Drawer, 7" depth ° .2 - set _ 3. 15.00 0 3
| 3y . . e
| o
&
| . D |
| I
! |
| ‘ ) —-|
| - ' |
| , |
'I |
[ L. [
! o |
[ ) . _ |
] (Aymernd (Delete (I)gnore © .(M)ore (U)pdate 7 _ |
o . . ' |

Figure A.19 Customer Order Entry Menu

Header Information :

Oorder .no. = enter a 6 character strlng for thlS number.
The program will first check to see whether this
‘number exists . in the customer order file. If it

131

'does, anh error message will be displayed and the

- program will prompt you to enter another number.

Order date - enter the date in the format DD/MM/YY,

otherwise an error message will be displayed and you -



kwill.have»to‘reenter it in the proper format.
Delivery date - also to be entered .in the format DD/MM/YY.
B It is extremely important to have the correct date
- because the program uses this. date to calculate the
week number that the gross requirements quantity from
this order will be added to. If the delivery date
entered 1is 1less' than or equal to the.order date, an
error message will be displayed and you will be
required to enter the date agaln. -
Customer - enter the name ‘of the customer./%hlmaximum
length of 20 characters can be used for the ‘

ame.
.
: o - i
Order Details : -
- Part [no. - enter an 8 character stock number, the lead time

(weeks) and unit of measure.will be displayed.

Order. Qty. -'enter the quahtipy.ordered by the customer for
the stock item (integer).

132

Selllng Prlce - enter the selllng prlce of the stock 1tem.:

Do not enter the dollar($) sign as part of the entry

—

Allocated & Back-ordered Qty. - these two qguantities are’

calculated by the program .itself. The available
on-hand ‘quantity of the stock itet is a551gned to the
customer orders on a first- come-flrst serve basis.
If the ordered - quantity cannot be filled from the
on-hand inventory, the amount short will be shown as
the back-ordered quantity. This.will be added to the

. gross requirements in the master production schedule.: Aﬁ

Enter an "*" ‘in, the part no. field to exit to the
command line. : , : ,

Command Line

(A) mend (D) elete v(I)gnore \(M)ore' "(U)pdate .?

Y
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‘Type in ‘the first letter of each function to gxecuté
the comniand. -

(A) -~ after the command is activated, you will be prompted
"to -enter the line number to which you want to amend.
Type in the stock number, ordered quantity or selling
price"that you want to change. You can retain the
original value of each field by hlttlng the <ENTER>
key without ' typing' in anything. .= After all the
‘neceSSary adjustments, hit the <ENTER> key Fo.retu}n
to the command line. ! -

.
ot

(D) - you will be prompted to enter the line number that

you want to delete. The word "*** Deleted ! #*%i"
_ will be dlsplayed on the line to indicate that it has
been deleted.  Hit the <ENTER> key to returg to the'

~command line.

(I) - 1if you have dls"lered that. most of the stock items
_ that you have’ already entered is incorrect, it may be
- ea51er . to reenter the entire order than to correct
them one by one. You can do this by executing this
‘command to ignore everythlng that you have: typed in
so far for this order. The screen w111 be ‘cleared

‘and you will be prompted to enter a new order number.

(M) ﬂ-‘executihg-this»cqmmand will let youxcontinuéwtp enter

the rest of the stock items in the order.
: < 1€

(U) = you must thoroughly check the information you have
entered for this order Dbefore executing this
comnand. The on-hand quantity in the stock master

file and the gross requirement quantity in the master
"production schedule file will be updated when this
command ‘is executed. A new record will be written to
the .customer order file for each ordered item and to
the reserved stock file if necessary. The red light
‘on the " front of the data drive  will come on to
indicate writing -to disk "~ is in process. After -all

© the records’ have been successfully written and
updated, a confirmation message will appear,

Customer order written tqldisk file !



' L S o134
. ' R SRCTU
Hit the <ENTER> key to clear the;screﬁn and you will

be prompted to.enter a new order number. '

Entér an‘ "ix"  in . the customer.order number field to
exit the program. : ' x



° 2. -CUSTOMER ORDER ENQUIRY

15-05-1987 4 CUSTOMER ORDER ENQUIRY t: FROG.: C%ETENQY
. - S .

" ORDER NO. : {INV002) ORCER DATE \ 28/01/87 DELVRY DATE : 25/04/87
CUSTOMER :{Univ. of Alberta ). . T ’
' . SELLING

PART NO. DESCRIPTION LDTIME UNIT ORD.QTY . FRICE ALC.QTY BACKORD

(D)elivery date

(C)ustcomer name

(U)pdate changes
¢ ' (I)gnore

[

!

. - |

Enter field to be changed : (O)rder date ) |
’ !

!

!

CHOICE 7 _

‘Figure A.20 Customer Order Header Amendmen% Meru

"Enter an existing customer order number and -the
program will first ask, . ‘ '

‘ 0 .
" Do you wantfto.change the header informations (Y/N) ?

If a "Y' is entered, the program will qfsplay t
screen as shown in Figure A.20. This allows you to chan!'
. the order date, the delivery date, and the customer's
name. If 'you choose to enter "N", the rest of the order
will be displayed on- the screen'and you will be prompted .
with the command line,

(A)mend ~ (D)elete yH)ardcopy ) . (M) ore (E)nd ?
' < < ’ -

3

(A% - enter the line number you want to amend. Type in the
stock number, ordered guantity or selling price that
. you want to change. ' You can retain the original

. . _ ' : L

\ B © ' V ‘ . )
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}  15-05-1987 " CUSTOMER ORDER ENQUIRY FROG. . CUSTENQY
| O I LY JE . |
‘ ) f
| ORDER NO.:[INV002} . ORDER DATE : 28/01/87 DELVRY DATE : 25/04/87. |
| CUSTOMER :{Univ. of Alberta ) : |
| S ’ » . SELLING |

| PART NO. DESCRIFTION LDTIME UNIT ORD.QTY PRICE  ALC.QTY BACKORD
| e e e mesrmemooseeeqer eeeolas cooesil |
| 1)CABS0001 Cabinet with shelves 1 unt 6 %7.00 : |
|  2)CABS0002 Cabinet with-drawers 2 unt 2 90,00 - 2 o |
| p ‘ |
| |
* !
| |
! |
! I
| |
| [
I !
.o I
| |
| !
I ’ ™ . l
! (A)mend (DYelete (H)ardcopy (Myore C (Ewd 7 _ |
I ‘ . . i |

k)

Figure A.21 Customer Ojder Enquiry Menu
value for ®any of the above by hitting the <ENTER>\
. key. The changes will be updated immediately to the
+ ~ 'inventory and master production schediule files. [This

method can .~ also be used to:'reserve on-hand quantity
as allocated after new stock has arrived.

(D) =~ enter the line number that YOU want to delete. The
ordered quantity will be subtracted from the gross
requirements gquantity in the master production
schedule. If there is a stock allocation,-it will. be
added back to the on-hand quantity in the stock
master file. '

L]

, 8 A
(H) :\\ngcuting this command will produce a copy of the
‘ ord on the printer. = Before hitting the <ENTER>

" key, . make sure that +the printer is turned on.
Otherwise the program will hang up and give you a
"device time' out" error. ' ‘ : :
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(M) - due to the size of the screen, the program can only
display fourteen lines of order item on the screen at
one time. Typing in this command will clear the
current lines and continue to display the rest of the
order on the screen. - ' 5 ‘

(E) = <clears the screen and allows you"to enter another
customer order number.



&
3. CUSTOMER ORDER CANCELLATION
&. - ' ° ,
- I
15-05-1987 CUSTOMER ORDER CANCELLATION FROG.: CUSTCANC |}
i e e e |
. |
ORDER NO. :{INV003] OKRDER DATE : 15/02/87 DELVRY DATE : 01/05/87 |
CUSTOMER : [NAIT, Edmonton Alta.) . =
SELLING < |
PART NO. DESCRIPTION LDTIME  UNIT ORD.QTY FRICE ALC.QTY BACKORD |
1)CABS0002 Gabjinet wicg drawers 2 ount 5 g5.00" 2 3
2)DRWR0002 Deep drawer, 18" depth 3 set 2 25.00 2 0
TGTAL ORDER AMOUNT $ 525.00

Are you, sure you want to -ancel thls erd=r (Y/K) 7

I
I
I
I
I
|
|
I
[
I
|
> .
I
|
|
I
|
|
I
I
I
|
I

.

Figure A.22 Customer Order Cancellation Menu-

<

Instead of using the customer order enquiry program
to delete the ordered items one by one, this program allows
you to cancel the entire order.

This 1s especially ,useful’ if you discover that the
order number is incorrect after it has already been
entered. ~ You will have to use this program to cancel the
entire order and reenter it using the correct order number.

. k
C = { )

Enter an "*" 'in the customer order number field to

exit the program. ‘ y

o~
B i
8 A
F; 4

s
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) : 4. CUSTOMER ORDER DELIVERY
' ’ ~
S8
| A I
| 15-05-1987 . CUSTOMER ORDER DELIVERY FROG.: CUSTDLVY |
[ eemmmmmeoemo s |
I !
| ORDER NO.:[INVOO1} ORDER DATE : 25/01/87 DELVRY DATE : 18/04/87 | -
| CUSTOMER :[Argo Materials Hdlng) . |
i | . SELLING ) |
. | PAKT NO. DESCRIPTION LT UNIT OR.QTY PRICE ALC.QTY BKORD STATUS |
' e e mmmcamcce e B e c e crcamr  mmmmamm  mmm e wmsm maema mmm— - ‘
| 1)CABS0002 Cabinet with drawers 2 unt =~ 1 90.00 -0 0 Delivrd |
| 2)DRWRQOO1 Drawer, 7" depth 2 set | 3 15.00 0 3 »o/s+ |
| : |
I |
| !
| |
! |
I I
|
Ay
I f
I |
! |
I =
I I
I |
[ tmLl (Bjardeopy (Wore - (Fjart of (End) 7 _ l.
f !

Figure A.23 Customer Order Delivery Menu

, s
P
3

* e

After the customer orderﬁquéntity is filled using the

139

on-hand ~ quantity from the inventory, it is now ready for
> o¥ i, .
, delivery. - Only ftems wlth a back-ordered quantity equal to

zero can be delivered as partial shipment of the quantity
is not' allowed. The status field shows whether the stock
item had been delivered or is still outstanding.

- When a stock item is delivéred, a flag'("-z") will be

set in the customer order record to indicate.the delivery. .

The’ &g%ocated quantity will be added to this month's sales
count fn the sales history file. o '

‘ . . . i

(A)1l . (H)ardcopy . (M)ore (P)art of

£

- (A) - enter. this command only if you want the entire order

to be delivered immediately. The program will first
check to see if all the back-ordered quantity in the

‘

. . - A4 N ' N
o @ '
: 1
. v .
. - | o ’ . ' *
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4

order is =zero and all the status is outstanding. If
it is not, an error message will be ~displayed
informing you that an "(A)1ll deliver" command cannot e
be executed and you should use the "P" command

instead to deliver individual ordered items. - 3.

i
aad
£ v S

%
-
R A s T
Tk e T s

P

RN
I

(H) =~ executing this command will produce a copy of~th:, T
customer order op .the printer.. It will show thg .':.

status (outstanding or delivered) of the itemlim" '
addition to the order details.® DR

5
A

-4

(M) =~ due to the size of the screen, the program can only
display fourteen lines of order item on the screen at
one time, Typing in this comhand will clear the
current lines and continue to display the rest of the

~order on the screen. o '

(P) =~ if the entire order cannot be delivered immediately L
‘using the command "All", vyou will have to use this,
‘command to deliver "Part of" the order. Type in the: - |
line number of the item to be delivgred, make sur’.ﬁ#
its back-ordered quantity is zero, Btﬂi!wise an error
message will be displayed and you wi}’ be asked po.l\'
reenter the 1line number. After each successful
delivery, the status-field of the item will be shown:
as "Delivrd", - o

(E) - clears the screen details and allows you to enter
another customer order numbér.

~ Enter an "*". in the customer order number field to
exit the program.
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: 5. STOCK QT¥. RE=ALLOCATION

¢ : Although the on—hand stock quantlty is allocated on. adv
flrst-come-flrstrserve‘ bas1s durlng ‘customgr orderx entrles,
the -‘user can “use " this program ‘to overrlde ‘the partlcular
allocatlon., Thls program_vcan also be used to reserve
”on-hand quantlty for a certaln customer after new stock has'
arrlved Lo S : ~ »

«

"
EE 1 o
N | ok I
' 115-05-1987 STOCK QTY. RE-£LLOCATION - . PROG.: CUSTALCQ |
T Ty 2 . ‘ E
ORDER NO.':[INVZi3 ORDER DATE : 15/02;%7 DELVRY, DATE _01/0’5/87 |
CUSTOMER '[NAI’, Edmonton Alta.] |
: . , y I
PART NO DESCRIPTION ~ ' LOTIME ONHAND < ORDQTY ALCQTY BACKORD
1)CABS0002 Cabine®, with drawers 2 R 2 3 e
! 2)DRWR0002 Deep Drzwer, 18" depth 3 1 2. 2 0 j
. K ‘ . | !

B
» ) ‘ .
=N,
B! 3’ =2
Sl (R)e aljlocatzon. (H)ardcopy. (M)ore,
' —t ‘
o e o

Figure a.24 StOCRTRéﬁﬁllocatioanenu fi

(R). - enter¥ the line number‘ :
quantlty. . If there is no;prev1ous

reserved quantltﬁ’ record will be. ‘writ nt ‘
RESVED DAT otherw1se the program ‘will updéte the
existlng_ reserved and  ma productlon schedule -
C records. %\
(HX"4 exec] d; thls command to produceeagprinted output,
make sure the printer .is oh . w en executing this
command L N R S S
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(M) = due to the size of the screen, the program can only
display fourteen lines of order item on the screen at
one time. Typing in thls command will clear the

current lines and contlnue to display the rest of the-'
order on the screen. .

\
-

_(E)']—, exchte this command to clear the screen and enter
another customer order number.

——

Enter an "xLaQin tthe'customer,crder number field to
exit the program. L ¢ ' :
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‘Header Information :

Order no. = ‘enter a 6 character

(

6. PURCHASE ORDER ENTRY"

N

e Thls program rs used for creating"new purchase

143

orders. A new record w111 be written to the purchase order .

_file  for__each onbordered stock item. The brder number,

‘order date, delivery date, and supplier's name is referred

to as the header information. They ‘can be amended in the
purchase order enqulry program except for the order nunmber,
which must be unlque. : O

g : . o
| 15-05-1987 . PURCHASE ORDER ENTRY FROG.: PURCORDR ' |
| e mrieemm——mm—em———— I
l , , ' [
| ORDER NO.:{PCRIR1} ORDER DATE : 20/03/87 DELVRY DATE.: 30/03/87 |
| SUPFLIER :[Fast-Wood Service, | . i
—_ | ’ Lo . N PURCHASE |
| PART NO. DESCRIPTION LDTIME » ONORD.QTY UNIT ORD.QTY PRICE |
P e e Temeenmmsemsses o - |
1 1)BACK0001 Back panel, 2W x 3L 1 0 pes 60
| 2)SIDE000] Side panel, 1.5W.x 3. .1 o pcs 80 |
" | 3)HORZ0001 Horizontal panel, 2W 2 0 - pes . 100 i
Poae
1 .
_
|
| .
| -
o W |
|, E .
I 1
l | -
l : i
i ; (A)mex%‘ .o 7 (Dlelerq = (Ilgnore (M)ore (U)pdate ? _ |
) . * B . I

. Figure A.25 Purchase Ofder Entry Menu

ring for this number.
The program will first check t
exists in the purchase order file. "If it is an
existing purchase order number, an error message will
be . dlspI{yed and the program will ask you 'to enter
vanother number.A, ' ‘

-
4

order-yaa:§§ - enter the date in the format DD/MM/YY, .

.

see if this number
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otherwise an error message will be displayed and you

will have to reenter it in the proper format.

Delivery date - also to be entered in the format DD/MM/YY.
It is extremély important to have the correct date
because .the program uses this date to calculate the
week number that this order will be received in the
MRP matrix as a scheduled receipt. If the delivery .= &
{\‘date entered is less than or equal to the order date,
'“an error message will be.displayed and you will be
required to reenter the date. - : 2
Supplier =~ enter the name of the supplier. ‘A maximum
e length of 20 characters-can be used for the name.

)

-order Details : .

Part no. - enter an 8 char@gtép stock‘numbgr, the lead time ¢

' (weeks), current  on=fa@ered guantity and unit of
measure will be displayP®. : ﬂ

Order Qty. - enter the guantity ordered from the supplier
. for the stock item (integer). _
. K N . S ' ¢ ‘
‘Purchase Price - enter the purchase price of the stock
itenm. Do not enter the dollar($) sign as part of the
" entry. ' ' ‘ : T

Enter an "#" in the ‘part no.. field to exit to -the
command line. ' :

command Line :-
(A)mend  (D)elete  (I)gnore L fWoere ‘(U{pda%e-?' ;>‘

‘Type in the first letter of each function to execute
the command. : ' vy Co
(A) - after the command is activated, 'you will beﬁpfomptea';
to enter the line number you'want to amend. Type in
the . stock number, ordered guantity, or purchase price - .



that you want to change. You can retain the original
value of each fleld by ‘hitting the <ENTER> - key
without typing in anythlng - After all the necessary
adjustments, hit the <ENTER> key to return to_the
command line. RS o .

(Q)r - you will be prompted to enter the llne number that.
; you want to delete. ~ The word "*** Deleted ! **!"
will be displayed on the line to indicate that it has

been deleted. Hit the <ENTER> Keyt to return to the
command line. B :
 a(I) - if you have dlscovered-that most of the stock items

that you have entered to thls p01nt are’ 1ncorrect, it

. may be easier to eenter ~ the entlre order than to
correct them one by one. ‘You can do- this byl
executing this" command to ignore everything that you
hat® typed in so far for this order. The screen will
be cleared and you will be prOmpted again to enter a
new order number.. -

(M) - executing this command will- let you continue to enter-
the rest of the stock items in the order.

() = %ou must sthoroughly.check the information you have'

-eﬂtered ‘for® this order before "executing this
.command. . The on-ﬁrdered quantlty in the stock master |

file forms the - scheduled recelpts’ quantity in the
.material  requirements planning matrix when this
command is executed. A new record will be written to
. the purchase order. file as .well as the on-ordered
.stock file for each ordered item The red light on’
the front of the data drive will come on to indicate
" writing to disk is in process. ' 'After -all the records
" have been - successfully written and updated, 'a
conflrmatlon message w111 appear, ' '

Purchase order written to disk file ! Y

Hit the <ENTER> key to clear the screen and you will
be prompted to enter another order number.

Enter ‘an """ in, the purchase order number field to
~exit the program. ' . R

,'Q’/ T B o - 145
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15-05-1987 N PURCHAYE ORDER ENQUIRY FROG.: PURCENQY

a3
ORDER NO.;[PORDR1} ORDER DAJE : 20/03/87 DELVRY DATE : 30/03/87
| SUPELIER :[Fast-Wood Service ] i
‘ ' o PURCHASE
PART NO. DESCRIFTION LDTIME ONORD.QTY UNIT ORD.QTY:  PRICE ‘

Enter field to be changed : (O)rder date Bt
: (Dyelivery date ™
(S)ustomer name
3 (U)pdate changes
(I)gnore !

CHOICE 7 _

"Figure A.26 Purchase Order/Header Amendment Menu { .

Enter an existing purchase order number and the
program will first ask, ' '

\
':\\kg

- Do yoﬁ want to change the header informatidns (Y/N) ?

If a "Y" 1is entered, the program will display the-
screen as ‘shown in ?igure A.26. This allows you to change
the order date, the delivery date, and the supplier's
name. - If you Cchoose to enter "N", the rest of the order
will ‘be displayed on .the screen and you will be prompted
"with the command line, ' o

o

(A)mend ‘(D)jélete (H)ardcopy  (M)ore (E)nd ?
: : i . - A

(A) - enter the line number you want to amend:'.Type in the
stock humber, ordered quantity or purchase price that .
you want to change. You can retain the original - .-



P

(D)

(H)

M

e

15-05-1987
ORDER NO.
SUPPLIER

: {POFDR1] ORDER DATE : 20
: [Fast-Wood Service ) .

" PART NO. DESCRIPTION LDTIME

1)BACK0001 Back panel, 2W x 3L 1
2)SIDE0001 Side panel, 1.5W x 3, 1
3)HOKZ20001 Horizontal panel, 2W

.
t'ﬁ

(A)mend - (H)ardcopy

. lz*([))elete

PURCHASE ORDER ENQUIRY

PROG.: PURCENQY

/03/87  DELVRY DAJE : 30/03/87
PURCHASE

PRICE

.......

ONORD.QTY UNIT

ORD.QTY
60
80
100

pcs
pcs
pcs

(M)ore (E)nd 7

Figure A.27 - Purchas

value for any of ’the
key. The changes will b
1nventory file and the MRP

enter
or'dered quantaty will-
scheduled recelpts quant1
-on- -ordered quantlty in the

executing this commahd

the line number that you want to delete.

e Order Enguiry Menu

%

"above by hitting the <ENTER>

e updated immediately to the
matrlx

The
be subtracted froim the

ty in the MRP matrix and-’ "the
stock master file.

will prcduceta copy of the

order on the printer, Before hitting the <ENTER>
key, make sure that the printer 1is turned on.
_Otherwise 'the program will hang up and‘give you a

‘one

"device time out" error.- -

due to the size of the
display fourteen lines of
time. Typing in:
current 1lines and continu
order on the screen.

. -

screen, the program can-—only
order item on the screen at
this
e to display the rest of the

147

command will clear the
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'
1

(E) - clears the screen and allows you to enter another
‘ purchase order number.

"

Enter an "x" in the_purchase order number'field to :
exit the program.
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8. PURCHASE ORDER CANCELLATION

15-05-1987 PURCHASE ORDER CANCELLATION PROG.: PURCCANC

o
I
I e L L LTt -
| ‘)
| ORDER NO.:[PORDR1] ORDER DATE : 20/03/87 DELVRY DATE : 30/03/87
} SUPPLIER :[Fast-Wood Service ]
I , . . PURCHASE
| PART NO. DESCRIPTION LDTIME ONORD.QTY UNIT ORD,QTY. PRICE
| cemmam e emam———— © mmeece  smdememme mmmm  memmmemm cmema—
|  I)BACKOOC1 Back panel, 2W x 3L i 60 pes 60 5.00 !
| 2)SIDE0001 Side panel, 1.5W x 3. 1 80 pes 80 10.C0 |
| 3)HORZ0001 Horizontal panel, 2W 2 100 pes - 100 4.00 ’
I . 5 . . mmmmeee—-
| TOTAL ORDER AMOUNT § :  1500.00
I l
| l
| !
A l
| |
! ~ |
] . F
| I
l T b
I VR |
| Are you sure you want to cancel this order (Y/N) 7 _ . B b

Figure A.28 Purchase Order cancellation Menu

..

Instead of using the purchase order enquiry program
to delete the on-ordered items ' one by one, this program
allows you to cancel the ‘entire order. i

3 This is especially useful if you discover that the
order number is incorrect after it has already been
entered. You wi;l'have to use this program to cancel the
entire order and reenter it using the correct order numbeér.

)
Enter ab "x" in the purchase order number field to
exit the program. ' '

e
.
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9. PURCHASE ORDER RECEIPT

| _ . — :
| 15‘05~%987 PURCHASE ORDIR RECEIPT PROG.: PURCRECP |
ittty |
I |
| ORDER NO.: PORDR1 ORDER DATE : 20/03/87 DELVRY DATE : 30/03/87 |
| SUPFLIER : Fast-Wood .Service f : |
| ' ' PURCHASE }
I PART NO. DESCRIFTION LDTIME ONOR.QTY UNIT ORD.QTY PRICE  STATUS |
D T U '
| © 1)BACK0001 Back panel, 2W x 3L 1 60 pes . 60 5.00 *0/S* |
| 2)SIDEO0O]1 Side panel, 1.5W x 3. 1 80 . pcs 80 10.00 Receivd |
|*  3)HORZ0001 Horizontal panel, 2W 2 100 pes 100 4,00  *0/St |
I . ' I
! I
| I
- . I
1 I
I f
I I
I {
P I
- - |
7
I , I
. | (a1l (H)ardcoyy {M)ore - (P)art of (E)nd 7 _ |
| |

Figure A.29 Purchase Order Receipt Menu

This program is used: to transform the on- -ordered
quantity ' of the purchase order into the onrhand quantity im
the stock master file. Partial shipment of the quantity is’
not allowed.® The status line shows whether the stock item
has been received or is still outstanding.

When a stock item is received, a flag ("-2") will be
set in the purchase order record to indicate the receipt.
The received quantity will be subtracted from the
on-ordered qdantity and added to the on-hand quantity in
the stock master file. ' ) :

gA)ll - (H)ardcopy- (M)ore" (P)art of . (End) ?

(A) - enter this command only if you want the entire order
to be received. The program will first check to see
if . all the item status in the order is outstanding.

o N
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If it is not, an error message will be displayed
informing you that _an "(A)1ll receive" command cannot
be executed and you should use command "P" instead to
receive individual outstanding orgered items. '

(H) - _exeéﬁting this command will produce a éopy of the
purchase .order on the . printer.. It will show the"
status (outstanding or received) of the item in’
addition to the order details. : '

(M) =~ due to the size of -the screen, the pr an only
.display ., fourteen lines of omder it n the screen at
one time. Typing in thils command will clear the

current lines and continue to display the rest of the
order on the screen. .

(P) =~ if the entire order cannot be received immediately.
using the command "All", you will have to use this
command to receive "Part of" the order. Type in the
line number of the item to be received. After each;,
successful receipt, the status field of the item wi;f
be shown as "Receivd".

(E) - <clears the screen details and allows you to enter
' another purchase order number. '

A

- | ,
: Enter an "*" in the purchase order number field to
exit the program. '
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IV. SYSTEM PROCESSING MODWLE . ‘

x

3

15-05-1987 SYSTEM PROCESSING MODULE FROG . : SYSMERU
) -- ’-.gfm‘p ----- it i
‘v‘ﬂr/
0. EXIT . AR

1. MRP MASRIX REGE&ERATION

2. MRP SINGLE STOCK DISFLAY

» 3. MRP NGARIX PRINTING ’

. SALES NISTORY ENQUIRY

5. SALES FORECAST

- 6. MONTH-END PROCESSING

7. INITIAL SYSTEM DATA FILES SETUP
&. REOFGANIZATION OF DATA FILEN_

S.-CHAIN TO OTHER PROGRAM -

=~

_CHOICE ? _

"

Figure A.30 System Processing Menu

MRP Matrix Regeneration - regenerates the entire MRP
matrix with a new planning date.

MRP Single Stock Display - displays the MRP planning
schedule for a particular stock on the screen. a

MRP Matrix Printing - prints the MRP matrix for a range
of stock numbers specified by the user.

Sales History Enquiry - displayé the past twelve months'
‘- sales data for a stock item on the screen. .

Sales Forecast =~ the program will generate a forecast
for a particular stock using its past 12 months'
sales data with either the moving average or the

exponential smoothing method. .

Month-End Processing - this program deletes the unwanted

D . ‘ \{\
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data records in the current month and resets the
system d@?e to the first day of tke next month. It
also rol¥s the sales hjstory file record forward by
one month to allocate space for next month's entry. -

7. Initial System Data Files Setup - use this“program only
@ "once to set up the 1n1t1a1 data base for the system
or for a new company

8. Reorganization of Data Files .- reorganizes your data
using. this program. It deletes unwanted records and
rebuilds ‘the .data in a sequential format for faster
access. . |

9. Chain to Other Programs - provides a means to chain to
any other user wrltten—programS“whlch will access and
manlpulate'the data in the MRP appllcatlon software.
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1. MRP MAT GENERAT

15-05-1987 ‘ MRP MATRIX REGENERATION o PROG.: MRFREGEN

This is a Material Requirement Planning Schedule Regeneration Program.
Dyring the processing run, the gross and nst requirements for each mventory
item will be re-calculated and its planned-order releases will be re-scheduled. .
This is quite a massive dalta'*processing task depending on the numher of
inventory items in the file and the complexity of the bills of material
sstructures.

start planning date, otherwise enter an '*’ to exit from the program.

LY
’

START PLANNING DATE : DD/MM/YY LAST PLANNED DATE : 12/03/87

o

I
|
|
!
{
[
I
|
!
|
!
. !
If you are ready to regenerate the new MRP schedule, please enter the . |
|
|
|
|
|
|
{
|
|
!
|
!
|

. B N . :
-3 .
¢ . N a

Figur€ A:31 MRP Regé%eration Program Menu
% 'ii'i . N
&

This program will regenefate. the. entiré MRP matrix
using information from - the latest master production
'schedule and, inventory . status files. The user should-do
this at lLpast once a week in order to roll the MRP planning
horizon forward. ’ °

The start plaﬁﬁing date must be entered as DD/MM/YY
and usually is one week after the last planned date.3-Type_
in an "*" in the ~ first golumn of this field to exit the

‘program, otherwise; the program will prompt, %,

Are you ready for regeneration (Y/N) ? Q%;

‘ ) < . a,* v

Answer "Y" will instruct the program to start the
regeneration proceSs,z"N" will exit to the system menu.

A MRP total regeneration,@ould be a lengthy process.
It depends on the amount of records in the master
production schedule file and the complexity of the BOM

AN s

)
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- structures.  However, -a partla”regeneratxon based on the-
"net - .change" to the order‘fgles can be done within a few
minutes. It is ‘recommended “that one does the dally

'trahsactioh _updatlng ‘with: partlal regeneratlon processlng,.:

and complete regenerate' the . total system on a weekljhor &

fortnightly -basis. C ) ~

‘Note: see the related sectlon on, the regeneratlon algorlthm"
: used in the MR@ model - chapter seven of the the51s..

" [ . \
. . 4.



b 2. MRP_MATRIX DISPLAY
. \. l‘ . . N l
- ,0_0' . ! : - v
MRP !‘iATRIS( DISFLAY ‘ ' PROé.: HRFD!$PL

PAkT NUMBER .. CABS0001  DESCRIFPTION : Cabinet witLh shelves

s

. |
} I
. |
® |
I |
B ‘ . : e |
“4  UNIT COST: ~ 47.00 , LEAD TiME : ‘1 UNIT : unt  LEVEL CODE : 0 |
' 2t a . oL o . [
| - ©N<HAND QTY : 0 ROL ! 0 = SAFETY STK : 0° DRAWING NO,: |
I S ’ . LI \ N -t . !
- | - YTD PURCHASE: 0 . : I

e - T ' v
|- ‘RESERVED QTY: - 2, . ON-ORDER' QTY : - O J |

| : N . ' ' ‘ b
| PLANNING DATE : 12/03/87__ , Sl ]
| PERIOD" (WEEK) ~ \11 12 13 14 15 18 17 18 |
| , : _ I
| GROSS REQUIREMENTS : 0 0 0 -+ 0 0 o 4 0|
. | CHEDULED ‘RECEIFTS . : 0 0 0/ 0 .0 -+ 0 o .0 |
| FROJECTED AVAILABLE. : 0 0 o/ 0 .0 0 -4 -4
| NET- REQUIREMENTS . 0 0 0 "0 0 0 4 0
| PLANNED ORDER RELEASES “: 0 0 0 0 0 ) 0 o |
[N s o _ -
| Hit <RETURN> after reading the details ! » |
l A : : |

®

- Figufe‘A.32 MRP Matrix Display Menu

- | : \ “/’ o ' . ’ " "

The material requirements plannlng schedule‘of any
‘stock ltem ~can be displayed on the screen. It sHows all

the stock ~details plus its gross requlrements,:scheduled'
vrecelpts, projected java;Table,‘_ net requ;rements,_“and
planned ~order releases quantity from the MRP matrix. The -

»1ast MRP regeneratlon date- is also shown.- The week numbers
are the actual number ‘of weeks into ‘the current year, e.g.
" week 11 means days between 12/03/87 and 18/03/87 1nclu51ve,

program." B . .

. . . " "

4

Enter an‘_"#ﬁ in  the ;part_nunber field to exit thgﬁ'”,‘

\ | » © 156
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R/ 3. MRP_MATRIX PRINTING
vat - . ]
. f;‘ »
B
. v' ™ l
I , : - I
| 15-05-1987 MRP MATRIX PRINTING *_ PROG.: MRPFRINT %
L e , .
I I
[ L : o /7 )
| STARTING STOCK NO.: AAAA0000 * - Exit ’ ; :
[ o memmees
| ENDING STOCK NO.: 22229999 }
[ e ! .
| . l
b o I
[ n o .
| BN
I I
| |
} . EE Lo { :
| “« g
| $ , o]
oy . ‘ ,,
E | Is the Printer Ready (Y/N) ? _ o
. ' L l
I I
8
. ' ’ 'v‘ . . 4 --. ' X ) R
Figure A.33 MRP Matrix Printing Menu T
) ) B . . 5 " [N . . ‘

o This program’ #Mlows the‘use‘r't'o print the MRP matrix
E for a range - of stock numbers., Some stock informations,
“ such as’ part descriptlon, lead tlme, anqi safety stock w111

also@ prlnted together w1th the matrlx Q-

. u _ - . _ . “’»*';‘f v
. Enter’ an'". "*" in the starting stock number field to -
exit the program : ' ; o o o
/ .
I
,I.] P
) ¥

|
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N, .
B e L e fomm e m e e e m e e heialcee e iam————— ———— - .
| PART NO.: BACKOOO1 | DESC Back Panel, 2W x 3L LEAD TIME : 1 | &
LT TR 4o mnmes R St it A
| SAFETY STK.: - o0 | 812/03/87 PERIOD (WEEK) . J )
| STARTING BAL.: 20 | 11| 2], 23| 14! 15] 16] 17| 18] . Y
B REEEL TR L R R R EREEEER R 4o 4ommmmn tmemmes + w *
. |GROSS REQUIREMENTS | o) 0] o} ol 6| o] ol o} ;
| SCHEDULED RECEIPTS | o] 0] ot ol o] ol o} of o ‘“ .
| PROJECTED AVAILABLE | 20| 20} 20| 20| 14] 14} 14} 14| kY
|NET REQUIREMENTS | 0l ol ol ol 0| o} o} .0 “r‘\
| PLANNED ORDER RELEASES| ol o - ol ol © o ol ol o} ‘
Fommmemmertmee e t----=- e R tommn- Frmm——— o= At - trmem - + . |
| ' [
Ammmm e mmm oo R e e + i
| 'PART NO.: CABS0001 | DESC.: Cabinet with shelves .+ LEAD TIME.: 1 "
i indab e bl e el B R e ik ket e et e el td Sl i Rt + h
| SAFETY STK.; 0 | . e12/03/87 PERIOD (WEEK)® | "
--| STARTING BAL.: * 0 | 11| 12 w13 ol 15] 16| 17} 18
e et DL LT toem=ne dmmemm- g R dromcme e R + | Ly
. | GROSS REQUIREMENTS | o) ol o) 0} o] ol 4} ol S
| SCHEDULED RECEIPTS | 0| o] o) ol 0] 0} ol 0]
| FROJECTED AVAILABLE | ol + o ol ol ol ol -4l -4} 5
|NET REQUIREMENTS | ol 0] 0} ol o} al 4| 0|
" | PLANKED ORDER’ RELEASES| 0] o} ¢l « ol ol 4| 0} 0}
Hoim e mnian memmmes torm--- t-—e- - teer-- b= - - remenn e +
| . i
i LT b R D R e P +
| .PART NO.: CABS0002 | DESC.: Cabinet with drawers LEAD TIME . 2 |
e ittt btd B e i h e D ~4
| swFETY sn 0. | @‘2/03/87 FERIOD (WEEK) |
., | STARTING BAL o | . 11} i2] - .13] 14| 15) 16 171 18]
+'------------4'--4~'--——+ —————— Fom— - - Foemmtma t—m——- L it 4 mm - 4= 1
|GROSS REQUIREMENTS - | ol ol ol ol of 7oy ol 3 ~
| SCHEDULED RECEIPTS | o} 0| ol ol ‘0] o} ol (o]
| PROJECTED AVAILABLE , | 0l 0] ol o} o} G| ol -3 .
|NET REQUIREMENTS { ol 0| 0} ol ol ol o} 3} :
. |PLANNED ORDER RELEASESI ol of ol ol ol 3| 0] of
et it e mne EEEELE e tomm—nm tmam——— = - torane- -+
[ ' B
e e e e e e e e s m e e e R et Amm e et
[ PART NO.: DBOX0OO1 | DESC.: Box for 7" depth drawer FEAD TIME : 1|
+'———---—----——---'---——,t?—*\'-{ -------- '2P-.—-j-r—‘-'- ------------ e a."“"“
| . /SAFETY STK.: @ | €12/03787 ... PERIOD (WEEK) ‘ S
| STARTING BAL.: 10 | 1]~ 12 13 a4 15] 16 17]. 18] - -
o e m e X ‘--45+--—-;—-+—-—“-+r--_--—+-—--7-+ ------ L S Sl +--e-=- + ¢
|GROSS REQUIREMENTS: - [* ol - -o| = of 8] o} .. 0] ol . o]
| SCHEDULED RECEIPTS * |7 o e o] 6l ol . o ool 0} . 0]
IPROJECTED'AVAILAELE‘ |- 10} 10]. $U I U S I 1 i
" |NET REQUIREMENTS | 20, ol - ol o} ol .ol o} 0}
| PLANNED ORDER RELEASES] ~eof: ef . ol o -0] ol 0} 0]
B R b SRR B R fomeme- $omm=o- R fomnm Foom=e LR e + . :
\

34 Sample MRP Matrix Printout

'v')"'“ et



4. SALES HISTORY ENQUIRY

15-05-1987 . SALES HISTORY ENQUIRY FROG.: SALENQRY

PART NUMBER : CABS0001  DESCRIPTION : Cabinet with shalvés

' I
[
!
. |
, |
‘ ‘ et Lo ‘ |
UNIT COST : 47.00 LEAD TIME :» 1 UNIT : unt . LEVEL CODE : © |
. B . ¢ '
“] ON-HAND QTY : 0 ROL: . O  SAPWIY STK : 0 ' DRAWING NO.: |
' . . . . |
YFD PURCHASE: 0 |
N ) : |
, | _RESERVED QTY: 2 QN-ORDER QTY : 0 |
' I
o) v, ' . | | |
| SALES D' T A FOR PAST 1.2 MONTHS |
I . ' o : ‘ A [ -
|- Mar '86 : 53 Apr '86 : 44 May '£6 : 5S4 Jun '86 : 58 .Jul ‘86 : S50 |
| 4pL 20 AR S wM0_ 29 St |
| Aug 86 : 48 Sep '8 : 56.0ct '85 : 56 Nov '86.: - 54 Dec '86 : 65 |
I S A : I
| Jan '82 : 51 Feb '87 : 58 Mar '87 : 0 Ry
| ' ’ s
| ’ ‘ ]
L Do you want to plot the sales data (Y/N) 7 ©_ |
o . ’ f

Figure A.35 sStock Sales History Menu

- ¥ e

. “ This :progfam allows éyéui.to display’theﬁpast twelve
months' sales quantity of tige Jtock item on ‘the screef.

The‘ $ales quantity of any stock item in the current
month is - initially set to zero during tife last month-end
,processing ‘run. When a customer order is delivered, the

159°

ordered . guantity -is added to the current month's sales

gquantity. At the end of the month, this represents the
current month's sales for the particular stock. ' '

Do you want to plot the sales da#a (Y/N) '?

Answer "y" to the .above»quesfion if your system is

capable of displaying graphics on the screen. otherwise,‘”

answer "N" .to <clear the 'screen and enter another part
number,. S co - : a
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15-05-1987 , . SALES FORECAST . : %Qp x Y-"!aREcasT

This program will generute a forecast for a particular scock‘

movins average and 3 for axponent.inl Smoot.hing

a

.t
‘

" Quantitative measurements oi. accuracy are provided in these models, they
are the mean square error (MSE), the mean absolute deviation (MAD), and the mean
absolute percentage error (MAPE).

A

0. EXIT -

1. MOVING AVERAGE - Simple moving average :
- Weighted '’ '
- Double ) r 'y

2. EXPOI\EHTIAL SMOOTHING -~ Simple eypon smoot.hmy,
- Double v "
- Triple " !

ENTER YQUR CHOICE ? _

Figure A.36 Sales Forecasting Program Menu

‘. .

This program uses a product's past 'sales data as,

~input and generates .a forecast for any number of future

periods ' specified by the wuser. - The output result is

‘tabulated on the screen, and also. can be plotted

o)

graphically if the hardware system is equlpped w1th ‘a color
graphlcs adapter.

¢

There are altbgéther six forecasting models to choose
from; three for . the moving average. and three  for the

exponential smoothing. The user should experiment with
various models.to determine the one that is best sulted for
the particular appllcatlon.; '

| k.
Note: see the section on the 'forecasting model for more
details - chapter four of this thesis. * '

t\aslng ‘its. \past .
12 months’ sales data. There are a total of 6 models to choosé ‘tr&n " 3 foy , 4 .



' FORECAST GENERATION .o : FROG.: MOVAVG |

USING MOVING AVERAGES

)

......................... [ U

This program will generate a forecast using

the method of MOVING AVERAGES. The user '

cen choose from SIMPLE, WEIGHTED and Ly

DOUBLE moving averages. The SIMPLE and the "
WEIGHTED AV. should be used for a CONSTANT ,
process while the DOUBLE AV. should be ]
used for a LINEAR or QUADRATIC trend.

=

¥

> press any key to continué < .

o

Figure A.37 Moving Average Forecast Menu

<
' FORECAST GENERATION  * »  PROG.: EXPSMIH

USING EXPONENTIAL SMOOTHJNG . - °7 o,

This programwill generate’ a forecast using

the method of - EXPONENTIAL:" SMOOTHING., The

user can choose from SIMPLE; DOUBLE & TRIPLE

smoothing.

SIMPLE exponential smoothing is used for a

constant process, DOUBLE exp. smoothing is

.used for a linear trend process, and TRIPLE P
exp. smoothing is used for a quadratic trend O
process. - ’ ’

sE

T P oy

hi

rig' Forecast Menu

A
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6. MONTH-END PROCESSING

|
15-05-1987 . MONTH-END PROCESSING - FROG.: MONTHEND | :

......... P L

This Month- End‘Processxng program shOula be executed only oneo a month after
all the stock transactions for the curroht month-have been entered and reports
| printed. e

The main functions of the month-end processing program-ire as follows : |

i) Rebuild Lhe Customer Order (CUSTODR.DAT) and the Reserved Scock
) (RESVED.DAT) files. - ,

ii) Rebuild the Purchase Order (PURCODR.DAT) and the On-ordered Stock
(ONORD .DAT) files,

i1i) If current month is Dec.(last month of the year), the currenL year's data
in the Master Productic:. Schedule (MPSCHED.DAT) file wxll be deleted
and replaced by next year's new requirements.

iv) 'Sales data in the Sales History (SALHIST .DAT) file will be rolled forward
a month to make room for storing next month s sales figures.

IMPORTAKT : All current month's transactions should have been entered before
. running this program ! Check also that the current date is in the
CORRECT month for this Month-End Processing !

—————— e ——— e —

Have all the transactions for the current month been entefed (Y/N) 7 _

<

Figure A.39 Month-end Processing Program Menu

The: main functions of this  program are to delete
‘unwanted records in the order files (both customer &
purchase orders), reset the"eystem date and roll forward
the months in the sales history file, :

(1) rebuild,customer order and reserved stock file :
"% ’ . . . .
When a customer " order is delivered the records
associated with theé ordered quantity and- reserved ‘quantity
are not deleted from the MRP data base 1mmed1ately The
program only se{s a flag (symbol ."|") as ‘the last character
in the <CUSNAM$ field in the order file. Also, a minus
number (-2)° is assigned to the field NXTREC$ in - the
. reserved stock file to indicate that this record has been
delivered. - \
During the process of rebuilding the customer order
aﬁd reserved stock files, tnoee records that have either

.
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one of the above flags set will not be obpled onto ‘their
correspondlng new ' files. At the end after all the reCOrds‘
have been checked and copied, the old files will pe deleted
from the MRP data base and the rebuilt  files will be
renamed as the originals. SRR ’

!

A The sizes of the. customer order and reserved stock'
files may bé smaller than or equal to the orlglnal flles
before the month-end proces51ng run. This depends on
whether any of the customer order records heve been
delivered or deleted during the month. This'could'well be -
.utilized as a check for data integrity. =

Note: see also related sections in the customer order
enquiry and customer order delivery programs.

(ii) rebuild purchase order and on-ordered stock file :

§
This part of the program works'exactly the same as in *
part (i) except that it is used for rebuilding the purchase
order and on-ordered stock files.
F ] .
Note: *see also related sections in the purchase order
enquiry and purchase order receipt programs.

(iii). master production.schedule (MPS) file updating :
m N

.~ The gross requlrementﬁﬁ@uantﬂty of the stock item for
each week is stored in the master production schedule (MPS)
file. There are altogether 15 quarters (4 week interval
~each) in the MPS file for each stock. Thirteen quarters
are needed for the current year (52 weeks) and the last two
. are for next year;g gross requirements (week #1 to 8). ' 4

Since the dar will be increased by one after the
. month-end procéﬁgljg if the current month is December, the
records in theﬁgps flles will therefore, have to be updated
accordingly. e
g . :

The program does this by copying next year's gross
'requirements/ (quarter . 14 and '15) as the requirements for

PR

®
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'the 1st and 2nd qugrter of the current year. The rest bf
the gross requirements in the MPS record will be set to
. zZero. After -the program resets the date (to Jan. 1st of
next year) at the end of the run, this will represent the

© updated MPS file. The gross requirements in the 1st and

2nd quarters of" the year can be 1nterpreted as the
requirements generated”from last year's customer orders.

The MPS file: will ‘only be updated if the current
month is December (last month of the year). Therefore, it
is extremely 1mportant that the system has the correct date
before running this month-end processing program.

" Cx
1'Note: see also related sections in the master production
' . schedule model - chapter five of the thesis.

(iv) sales history data updating : ' e

Each sales history file record stores a 13 months'
sales history data. They represent the past twelve months'
and . the ° current month's sales quantity of a particular
stock item. . — : S -

- The . system date is reset every time after running .the
month-end processing program, so is the current month ,
which ‘increases .by one. Therefore, the past 12 months'

sales history records associated with - each month is no

longer correct and has to be updated. This is accomplished
by rolling the sales figure in the sales history record
forward by a month in order to reflect the month change.

7
/

=

As “the ‘files ‘associated with the order processing

programs and the sales history file will be updated after

every month-end processing run, the program will first ask -

you to confirm,'

- Have all the transactions for the current
month been entered (Y/N) ?
' Answer "N" if vyou have not and the program will let
you exit to the system menu. If you answer "Y", you will

@
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be prompfia again with,

Are you Ready for Month-End Processing (Y/N) ?

\ L3
, Answer "Y" will instruct .the program to start the
processing. Otherwise, "N" will allow you to exit the

program and return to the system.megp.l
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7. INITIAL SYSTEM DATA FILES SETUP

‘
v

.

- .
15-05-1987 INITIAL SYSTEM DATA FILB“SETUP . FROG.: INISETUP

This program should only be used to create the initial data files when the
system is first installed. There will be 11 new empty files created on the
diskette with extension .DAT after the initialization.

b

The eleven data files are”: Stock MasterA - MASTERA
. o Stock MasterB - MASTERB
. Stock Index - INDEX
. Prod. Structure - BOM
Master Prod.Schedule -
I Material Req.Planng - MRP
Stock Sales History - SALHIST
Customer Order -~ “- cUSTODR
Reserved Stock - RESVED
Purchase Order - PURCODR
On-ordered Stock - ONORD

WARNING : RUNNING THIS PROGRAM WILL DESTROY ALL EXISTING MRP DATA FILES,

Are you sure this is:what you want to do (Y/N) ? _

, ,
=
@
a
=
™
o

Figure A.40 MRP Systen Setup Program Menu

This program should be ‘'used only to . create " the
initial MRP data base after the system is installed. Be
certain that an empty diskette is placed in the data drive,
otherwise.” all existing MRP data will be lost and replaced
with empty date files. ‘

, The following  is a brief description of each file in
the P data bgse. .The user should refer to appendix B for
a detalled specification of each file record.

(i) MASTERA.DAT ~- This is the  first part of the stock
‘ master file that stores the stock number and
pointersgto the BOM structure file.

(ii) MASTERB.DAT '= This is the1second'part of the stock
' master file. It stores the rest of the stock
. details such as the description, unit cost,
drawing number, etc. 'One of the reasons fgr
dividing the stock master file into two parts is
’ . . l
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the reduced access ﬁ;yeNgaﬁﬁh a sﬁbft record
length file.

: > ‘x< B
(iii) INDEX.DAT - This index‘{gle polnts to ‘the records in
the stock master file. The stock number is used
as the key for accessing the individual -
records. , When searching for a particular stock
number, this file is first read to find the
closest index and then the search cont;nues 1n
the master  file, An index is built ‘for every
10th record 'during the stock creation program.
Therefore, the maximum numb#r of records that
have to be read in ordet¥ to locate a particular
stock number is ten and the time needed should
not be any longer than half a minute.

(iv) BOM.DAT - *This is the product structure file that
stores the parent/son relatlonshlps assigned to

_ each product/component "The entlre content ofq
the file is made up of p01nters that llnk to»the.l
master file. If the BOM structure program;”

crashes whlle inputting the relatlonshlps, it is.
extremely difficult to recover the orlglnar'--
file. Therefore, it is important to keep a’
~ backup copy. of the master file and thls file
before you input a new parent/son relatlonshrps _,hf'

(v) MPSCHED.DAT - This is the master production schédule‘
file. It stores the gross requirements quantlty
generated by the customer order program. s

(vi) MRP.DAT '~ This is the material requirements plahninéA‘l'”;

file that stores the regenerated MRP matrix for
the eight week planning horizon. The contents,
of the file can be displayed on the screen using
the 'MRP matrix display program. The file is
updated = after every regeneration or net change
. processing run.
(vii) SALHIST.DAT - This file stores the past twelve
¥ months'! sales quantlty ‘for each stock 1tem.J'TheL
details of each month's sales can be dlsplayed
on the screen using the sales history enguiry

f
il
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program. . The content of the file is rolled
forward by a month in the month-end processing.
- program. -

!

(viii) CUSTODR.DAT - This file stores e€he details of each:
, ordeted stéck itém in the customer orders.

(ix) RESVED.DAT -~ The” reserved guantity in this file is

linked to the allocated stock quantity in'the

corresponding customer order. New records will

be added = only if there are new stock

allocations. = Therefore, the contents of this

file may or- may not change after additions or

deletions of items in the customer order file.

(x) PURCODR.DAT =~ This is the purchase orger file. It
stores the details of each on-ordered stock 1tem
in the purchase orders. ‘ , o

(xi) ONORD.DAT - The on-order quantity of each stock item

* in the purchase order is linked to the quantity
in "this file. A new record is added for each
R . new purchase ®rder entered. = Unlike the

‘RESVED.DAT file, the doptents of this file
changes everytime after additions or deletions
in the purchase order file.

Y »
" .



J ‘ v's.g'Ri'«iORGANI‘z'ATION OF DATA FILES B : . /

¥ : ¢ . . w . ‘.

- ‘ ‘ R ,' '-" - o . . " . /_
LW ST | - e 7 - ‘ -
. 15-05‘—198'7" . : REORGANIZATION OF DATA FILES ’ PROG.:"REORGDAT

When there is a large amount.%{ deletions and random .msertions of stcck
‘numbers 1nto the MASTER fiie, the time xeq’uued to access a ‘particular. stock may )
" increase. si-gniﬁcunt.ly dependmg on the sizes of;,the MRP data riles . .

- This program is’ used to reorganizs and rebuild. t.he M.ASTER & other relat.ed
files for more efficient file- handlmg . .

o ' ',‘ o M Due to the limited storage capac1ty (approx 360K btyes) of one dlskett.e,

g t,er the raorganxzatlon the rebuilt data files will be written onto the
diskette placed in drive A and the .diskette in drive B: will 'still contain the
data before the reoxgmizatlon This is a safeguard even if the program X
is- mterrupted dux:mg t.he reorganization process, the original data files will

remain 1ntaar/, and usable.,
- - r

. Depend;ng on Lhe-s:tzevof the data. files, t.h::.s reor_g‘anilzation migfht be \quité
a lengthy process. So the question is asked, ¢ * S
~ ARE YOU'READY FOR THE'REORGANIZATION (Y/N) ? _
L R

v

.Figure_A{4lf Data'Reorganization Program Menu
RA . fter _a "large “amount. of . random. deletions. and -
E: ulnsertlons of new stock numbers 'inté the stock master file, -
'~jth records . in the f11e w1ll " not. be in any order andf
p01nters‘ are needed to locate them sequentlally The tlme
fequlred to access “a. partlcular stock record may iricrease
'sagnlflcantly ‘Also the keys used in the index file max,be

’,dremoved and not rea551gned durlng the deletlon process.

If you flnd system performance has deterlora ed (e. g

‘mbre tlme “is  needed “to’ lycafe a partl\ﬁiar st k number,
"‘typically ‘in excess of half a mlnuteé,‘thls program should-
be. “yYun- to reorganlze the data base to improve thej

’"rperformance.-ﬂ, , R : AT G _}_ S dﬂ‘
St This ;brogram " rebuilds - ‘the ., stock’ master’ and other
t_related - files in .a sequential format. . An index is
‘ generated fo r’~every "10th record in the" master flle._ This. .
\ﬁmay be quite l lengthy process, dependlng on the 51ze of1

' the data files.f Typlcally, At can take up to an: hour for az'

A"soo stock item data flle.;;~r AR T

)
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'Otherw1se,, you will have to brihg up the MRP startup m
in order to return to the MRP software. ': :

o

.
: 9. CHAIN TO OTHER PROGRAMS
15-05-1987 - CHAIN TO OTHER PROGRAMS * PROG.: CHAINPGM

----------------------- 4 -
This is 2 progrem provided in the current Material Requirements Planning - i
package for the user to use some other written programs for accessing and '
manipulating the MRP data files. : o

The chain-to program should provide an ops‘ﬁm for the user to retum to
the current MRP package otherwise the -user w;ll have to reboot the system to -
get back into the MRP package S

" Please enter the name of the program to be rhained-to or an '*' to exit

[ b Y

NAME OF CHAIN-TO PROGRAM : _

e e e e e e e e e e e e e e e e e e e e s e e e mrm 7
N - .

ﬁ}gurefA.33V'Chain to Other Program Menu
o RS e -

“This ‘program provides. a link from the MRP system data

'.base to any, .other. user-wrltten routines. - To run this

program, Yremove the ‘MRP" system dlskette from the default

171

drive and reblace it with the other user-program diskette.

Type rn~ the name of the" program to be chained to ang hit

the <RETURN> key. R S,

ks >

; Note that‘ it is, ﬁp'to the’user-ﬁritte‘ programs to
prov1de the necessary subroutlnes to gccess and manlpulate

[vdd

the MRP data 'flles..' " The - pro ram also: should provide a

megﬁs to return "the system ‘back to the MRP envaronment.

o

£ . ‘ . vd .,,’. f'j‘. o
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DATA RECORD FORMATS. ~
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MASTERA.DAT + store part number and p01nters to locate
- : * son & parent.
No.of . ‘ _ .
2051t10n bytes Field description - ' Variable
01-01 1~ .used/delete flag - \‘ FLAGS -
02-09 8 part number * “ PARTNOS . =~
10-11 2 pointer to locate 1st son SONPTR$S
12-13 2 ptr to locate lst parent PARPTRS
© 714-15 Z level code : o . LVLCODES
16-17 .2 . next record location * ' - NXTRECS -
———— - ' ’ ,
.:al =17 . .
o - o E Coev W ’ e ;
! : . ‘ ﬁ ‘o e ) ‘ . L "
- MASTERB.DAT : store det ‘lngf each stock record.
bytes Field descrlptlonﬁ. - Variable . ‘
30 . part name’ ~ % .+ PARTNAME$ T
3h” .unit qf measure & UoMS . | B
4 "B ungg costm fa® UCOSTS \
2 & lead time . ‘& Y0 . LrIMES
. 2°  reorder levell, . . ROLS
v 2 . Safe'tY‘,.‘..StOGk . iz " 88$ B 4 :
2 gty on-Nand. s % | | ONHDQTY$ .
2 ... gty reserved ybf'. . RESVQTYS$ .
2+ gty on-order _ J' < A © ONORQTYS - .
2 Y-T-D rec'd y ' - 'YTDREC
8 drawing no. : DWGST s
2 not used . NOTU$S
——— o _?",_‘ . S g
4 = r61_ . ) ) . ‘ s " N )
. ‘ . . . . & »,,;‘f% \_:'
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- INDEX.DAT : 1ndex flle 901nts to MASTERA DAT. .
o No. No.of " t"ffiﬁ_ T P
Position ‘bytes - Field description © Varjable
01-08 ; 8 part number index PARTIXS
09-10 2 p01ntex\:\ MASTERA. DAT : MASTPTRS.
Total =" 10. . ' .~ l ‘ | |
_ _ o : R

. .
-
. . _““.

: ‘;‘.4 . N L U Ay
Structure (son & parent) relationship.

BOM. DAT "

R . . ~ o ’ o T . o °
- Position b Field description =~ - .. Variable ;
01-02 . 2. .pointer to locate son = ""RTRSONs,, ‘i&b'
: ' - in MASTERA.DAT o -
03-04 - 2 - pointer to locate next . NXTSONS .
; o . son in BOM.DAT : o "
., 05%06. :, 2 p01nter to locatg parent : PTRPARS .
| in MASTERA.DAT R
07-08 or2 ‘p01nter to locate hext . NXTPARS"
- ' : parent in BOM.DA - .
09-12 4 o qty req'd per assembly QTYS

" i.lﬁtal' 12, . S
o Y . ) » = . “ ;
bR ) : . . o
- 4o 'ﬁ, ", P ) ’:‘ . ._-4 . "‘W R v - )

A'MRP;DAT ¢ MRP matrlx for elght weeks’ planning hbflzon. .
‘ o ’ ach period PERS consist of 5 fields = GROSRQ$(

C R SCHREC$, PRJAVL$, NETREQ$, PLNRBL$ Sy
' \ No.of ‘ : e T
Position = bytes . Field: descrlptlon S " . Variable
-01+~10 .10 1st period o e PER1S
© - 11=-20 10, . 2nd period . " 4. PER2%
. 21-30 .10 -, 3rd period : v ' PER3S
'31-40"":" ¢ .10 " -4th period -~ PER4S
41-50 . 10° 5th period : : PER5$
51-60 10 .~ 6th period - °° - . PER6$
61~70 . 10 7th period . e .. BER7S . -
71-80 107 . -8th, 'period - - ST %! 8$““VJ’f T
I - . A : - C
Totdl = 80 " . . . Tt : |
SR ] o S
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MPSCHED.DAT : store the gross req‘mt of the stock 1tem in’
- Y ‘ the master productlon ‘'schedule. \ ,
L Each Quarter Q% store req 'mt for foui' o N
TR o conseggtlve weeks. : :
: o v S ;'-‘. .
: No.of - "0 sn T a e, e R, 9’ o '
Position  bytes eld-de SRR Variable - - -
01-08 8- ‘ waem 4 7. Qs il
.~ 09~16 - 8 V_znd " ,"-«svt"(ﬁ._:-;i 5= 8 iypaeerQ2$. o o - WO
17-24 . 8 3nd ' RN L 2 2 S Q3% SR
. 25-32 8 4th ' ., M . Q48” g e
e sen ool A
8 .. 6th "' , " L
‘ g 7th v ' 0
' .8 :8th , ' 'v, n
8 9th [ | " |
8 . 10th '+ -, v
8 . lith® * + ., ¢
8 l?..t‘h [ , ‘ll -
; B 13th ' ! tY o 49-52 g ’
", 105-112 8 - . 1st qtr, nxt yr,wk 1- 4"* S
113120 8 , . 2nd qtr, nxt.yr,wk 5-'8
. Total = 12‘0vqu‘ ‘
. o .
; W s .
. : Y »
SALHIST.DAT DAT .,/storeﬁhe monthly sales hlsw W
~ No.of ‘W : 9_ ‘
Position ~ . bytes Field description - = ° "Yariable' L
01-02 2 currént month of last year 3 M1%
a8 03-04 . 2 curr month +1 of last ygar .= M2S. . ,
% 05-06 2 S N 42700 vy lﬂ.w\:':.‘viM:;S ' ;
¥ 07-08 W& 2 " K +3 - —‘l - ' ,'1*\ - , )
09-10 ) ) o AU | n;‘.c!',?__‘q,u-'- . M58 T em
.. 11=12 T2 B O A A “* ; M6S. .
13..1'4‘ ) RPN @} te 'Y 46  | [N LR M7$ . ;o ’
15=~16 . 2 te e J +7 " [ RN M8S ‘ .
17-18 - 2 " X g(,,_g o I I B Mos . - -
19-20 Y 27 te s +9¢,|| e - M10$ (\l,
21-22 2 e t. 410 ' Liy: o 0t S M118 . . _
. 23-24 2 last month of current year M12$ R
. 25-26 P ~curr month +1 of this year - M13% ’
Total —fi 26 S - - .



176
S8 L W ‘
CUSTODQ,QQQ 3 store-the item details of customer orders. ...
. .'p'\f s -
- ‘ S No.of | | ; | . ¥
Position bytes | Field description Variable
01-02 2 .next item location NXTITMS
03-08" 6 order number ORDRNOS.
09-16 ~* 8 order date DD/MM/YY " ORDATES
17-24 . ‘due daté' DD/MM/YY ' DUDATES
- 25-44 , _ customer name CUSNAMS
45-46 -ordered gty ORDQTYS .
47-48 * ‘allocated gty . ALCQTYS S
49-56 stock number PRTNUMS . R
57-60 unit price UPRICEgﬁ.- .
. ' . . ﬁ * ‘gé &
LD T [Ty )
M .;ay‘ . ! &
4’» é -
G ; )
e

RESVED.DAT ¢ store reserved stotk item details.
} e ) . . o D .

i

&

No.of -
Position  bytes. Field description »Varigble
01-02 . 2 ° next reserved stock ' NXTRESS
03-10 i reserved stock no. RESPARTS o
11-12 2 reserved gty RESQTYS - &
*13-18 6 order number/ RESORDRS ' .
19=-2 8 , due date DD/MM/YY RESDATES e
274} 20 customer name » o ff RESNAME$ .
——— — N " O i . - . - .
= .46 ‘ ,
- o
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PURCODR.DAT : store the item d_etails of ?rcha;se orders.

‘ n ~ No.of :

Position - bytes ﬂlzield.descrigtion - Variable i\i,
0l-02 2, §¥next item location NXTPURS - -
03-08 MR- - order .number _ PURNO$
09-16 ‘B order date DD/MM/YY K VPURDATE$
17-24 *8 delvry date DD/MM/YY .- DVDATE$
25-44 20 supplier name J&ASUPNAMs - ‘
45-46 2 ordeged qty . v%gi'PURQTYs ‘

47-54 8 stock” number p &' PRTPURS
55-58 4 purchase price * 4., PPRICES
Total = 58 L e
)
&» R
o a,‘(‘

ONORD.DAT : store on-ordéred stock item detaiys}

3

.o No.of S _ i ) :
" Position = ‘bytes Field description - Variable
01-02 2 next on-ordered stock - 'NXTONOS$
03-10 '8 on-ordered stock no.. ONOPARTS
11-12 o2 on-ordered gty - . ONOQTYS -
©13-18 . 6 order number ' .~ ONOORDRS:
19-26 8 delvry date DD/MM/¥Y- ° ~ ONODATES
27-46 20 ~ supplier name ¢ : ONONAMES

-

Totala= 46 | S ~ -



