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APPENDIX 1 ANAL S

The data

Diagram 1 shows a typical piecg gf da;; ;ﬁg»the_putput‘by  ﬂ
machine for one shift and giving a detailed analysis of the

downtime. Table 1 shows the coded information for one week of l

fifteen shifts as input to the computer:

The data was then normalised into production for a full 8 hour

shift with an average gang size. The downtime was treated

similarly. The mould loading details were entered-as the

capacities of each mould in the machine. Multiple regression

analyses were performed on the data, the principal independent
variables were the largest mould capacity, the mean capacity and.

various measures of size-mix.

Typical measures of size-mix were Rl, the sum of’the differences
in capacity from the largest mould; R2, the sum of the squares

of the above differences; R3, the sum of the squares of the

differences from the mean mould capacity; and similarly L1, LZQ"“

and L3 which are the same measures using the logarithms of the

mould capacities instead of the actual capacities.

Table 2 shows celected correlations for the second set of data
et ' .

on the large protective machines. It is very interesting com-

paring the correlations in the first two columns. In the latter

column fhe effect of the largest mould size on the production has

‘been eliminated (almost); as a result the correlations associated.

with measures of size-mix fall while the effect of machinerage'igfwﬂf“\

éreatly increased.




A DOHNT

Diagram 1 COPY OF
\liachine | Out— | Running | Down- | Mech & | Linings | Mould |Hould
put | Time time | Blec &P‘JC, Clean Changes
PL 1 | 1881 | 1440 245 | 135 20
PL 2 | 1262 | 1440 430 | 42 190 | 10
PL 3 | 1816 | 1440 248 | 88 109 30
PL 4 1142 | 1440 720 645 10
PS 1 2007 | 1440 374 70 95 15
¢ 1 |1581 |1165 22 | 105 665 25
¢ 2 |2256 | 1440 244 80 20 20
¢ 3 376 | 260 59 10

DATE: 13/9/74
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because most of the readings on each machine were made while it was

producing the same range of products. Table 3 shows the distri-

bution of the first set of data for the protective machines while

table 4 gives similar details for the éecond set. Both tables
also show the mean output per shift (adjusted for security) . ~Note
that only machine 1 has really covered all size ranges in its

mould loading.




e

Table 3 Distribution of the figét;set of data

1
H
Machine No.
1 2 3 4 a1l §
. |
Size Range :1
Child's: Shifts 34 152 - - 186
Mean output 481 561 - - 546
Juvenile's: Shifts - - 139 - 139
Mean output - - 591 - 591
Women's: Shifts 162 4 - 177 343
Mean output 483 398 L= s bAd 513
All: Shifts 196 156 139 177 668
Mean output 483 557 591 544 537

—
. ,’\




Table 4 Distribution

of ‘the second set\of\daté’

Size Range

Child's: Weeks
Mean output

Juvenile's: Weeks
Mean output

Women's: Weeks
Mean output

All: Weeks
Mean output
per shift

587

494

497

13

517

Machine No.

2 3 a4 All

3 - = 5
592 590
- 15 - 20
557 541

- - 13 19
BI7#ex v g

3 15 13 44

§5g® SUUSEFEATGRT L . 534




APPENDIX 2 MOULD SCHEDULING TESTS -

Two tests were prepared for the mould;schedgling to sée how well
it pérformed with simple problems. The first test covers a

13 week schedule with machine changes at the start and finish of
the period. The second test covers 20 weeks of a theoretically

infinite schedule.

Both problems use one brand with 14 sizes and correspondingly 14
moulds (with two sets of moulds for each size). The weekly demand

for each mould is the same in each problem, but the initial stocks

differ. Full details are given in the accoppanyiné table.

The objective of each problem is -to minimisé the .number of mould
changes during the schedule while satisfying all demand on time.

In problem 2, this is subject to the schedule continuing:normally .

outside this period.




Size range Juvenile's Women's

Size 9 10 11 12 L1300 1 2 3 4 5 6 7 8 9
Weekly demand 200 300 500 650 520 510 490 340 330 280 250 250 200 180
| o
Hb@ﬁ@mw stock
wwovwms 1 1050 * 1450 1750 2530 1950 2180 1500 1450 1700 1110 775 1125 1150 850 QN

Problem 2 1628 1921 1653 357 707 1300 2469 3088 2229 2363 269 1655 261 1096,

Initial machine loading
Problem 2 X X X X X

Machine empty for Problem 1

Notes The production rate from each mould in use is 1000 pairs per week.
In problem 2 the demand in the final week of the schedule is 3.2 times the normal
weekly demand. This is to build up the final balanced stocks. There is no such

condition in problem 1 which represents a continuing schedule.




APPINDIX 3

SECTION

1.
2.
3
b,
5.
6.
7.

I MF JCHEDULING SYSTmi

RN F N

R

CCONTRCLLER'S  MANUAL

CCNTENTS

Purpose of the System.
Controlling.theVScheduling System.

Gathering the Data.

Completing the Cards.

Running the Scheduling System on the Computer.
Use of the diagnostic printouts.

Detecting errors in the FORTRAN programs.




SECTION 1

PURPOSE OF THE SYSTIEM : T

THE I M F_SCIEDULING SYSTEM (Outline)

The I M F Scheduling System provides mould loading schedules
for the Injection Moulded Footwear Department.  Hach weeky

the Senior Planner (D7) issues these schedules, with slight
modifications, to the IIF and the engineers to gpecify what

should-be made in the fcllowing week.

The schedules are also used to determine future raw materials
requirements (using the ICL 'PROMPTY system) and are sent to
the Sales Department as an indication of future supplies to
the warehouse. o

The objectives of tho system are to eatisfy the demand and”ﬁa
provide a reasonable cover against fluctuations in Qamamda\
Within this and other constraints, thes system aims to minimise
production costs. During the selling season, the éy&tem should
keep the unbalanced stocks low with short prodgctign;;ugsiﬂwhile
there will be longer runs when overall stocks are high,

Ay

“a




THEORY

The company sells many gtyles of footwear with one or more

size ranges for each. To retain goodwill, it is necessary to
stock all the sizes of sach style so that orders can be _
completely satiefied. It is thus nccessary to estimate the
demand by size for each style until the secheduling horizon.

The Sales Department supplies estimates of the future demand by
list number for each monthes The requirements for each size
are interpreted as the relegéed ordera for that size plus an
appropriate percentage of the vemaining requirements based on
the sizeroll of recent sales. W
The initial stocks and the machine loading enable the stoocks

at any future time to be estimateds These stocks are eplit
between a production bufler stock, used to keep down pradusctics
coatsy wnd a sales ecover atock which pravxdes ag&sﬁat
filuctuations in demand by malnﬁﬁiﬁing a balancﬁd anpply @f

each list number to meet peak denand.

A revised set of requirements for each 5126 are obtalned by
adding the cales cover stocks to the demand. / The/ Bytstem )
schedules to neet the requirements whexje possiiale,/ and uses the
production buffer stock to make the best quéntity in'éach batch
and minimise production costs.

The scheduling is done one week at a time by giving e&ch mmuld

a priority and scheduling the moulds in ordey of primritye Th@wﬁ}\
highest priority is given to meeting the rﬁquiremantﬁg ﬁﬁh@r -
priorities are set so that once a mau]d iﬁ 3tartﬁd it ﬁh@uld
yvemain in production until the uptimal bateh quaﬁtity has been
moulded, This is based on the theory of thﬁ Eacn@mi@ Bateh
Quantity « a standard tbeory in Gparatigﬁs Re&&araha A




SEORICH 2

COITROLL TG THE SCHEDUTTHG SYSTFY (Outline)

SUITIARY

The stages in controlling the scheduling sttemzarQSW

P Gathering the data

2¢ Complecting the cards o y

%, Running the system on the computer

« Checking and issuing the schedule

In additicn, the scheduling system produces diagnostic
printouts which provide sone information of general use and
gome specifically for detecling and clearing ervors that
arise in running the eomputer prograns.
The remainder of this manual covers these matters in turng
the bullk of the manual concerns completing the enrds.

SEQURNICE OF EVENTS

The time between collecting the initial information for &
schedule run and issuing that schedule is about ten days.
1. The first stage is to collect the requirements
from the Sales Department, the manufacturing
group schedule from the Planning Manager, and the
proposed production and machine loading from the
planner.
2. Check then that the basic file of data for each
1ist number and manufacturing group contains curypently
~ valid information, if not, amend it. :
%, Check to see if_ there are any unusual clreoumstances
v xapplying to the proposed scheduley decide how to
implement these if there are.
h, VWrite out all ths.data onto data sheets and mend
;?these to be puncheds 1T stocks informaticn is te
be obtained from computer files, vequent that the
appropriate STOCK-COMIT tape be saved . !
5. Assemble the data into & card pack, and present it
for the first scheduling ¥un. %
6.  The data is vetted on the computey and @rvﬂwé‘ﬁﬁli;ftf

%

e

P |

wvaynings jseued.




SECTION 2 (contd)

SEQUENCE OF BVEITS (contd)

|

7o

9o

A aagv

Check through the scheﬂulexﬁ;igﬁéut and clear
any errors. Note that there ﬁé& be erroya
although all cards are valid.

Proceed with the pchedulirs run, restarting if
there were errorse The centxailer collects

811 the computer printouts.

The controller examines the printouts and issues
the schedule if acceptables

If the system breaks down during a scheduling
run, the controller first attempts to discevey
and eure the errory if unsuceessful he ecalls in
the Computer Departmont.

fmd
L7t




SECTIC 3

GATHERING THE DATA

|

Mostof the data is gathered by the Controller himself or
provided by three other people = the Planning Manager, the

Senior Plamner IMF or the Supplies Executive UK.

Information from the Plannine Manage

The Planning Manager supplies the machine laading/orimanufaaturing;
group .schedule. This is written out on a special form which |
states the manufzcturing group te use in each machine each week
and any special instructions for that week, e.g. to make colour

white or to run for only ten shifts.

Tnfermation from the Senior Planner IMF

The controller determines the stockdate and the schedule start

date. He requests details from the Sonior Planner of the expected
production in the intervening period, which may be four weeks long.

This information will come from the current sechedule ar its labtest
revision. It enables the stock position at the schedule start to

be realistically estimated.

The Senior Planner also specifies the expected machine loading at

the end of the week before the schedule starts. This is input asg
the initial machine loading. The computer program may request

mould changes at that weekend,so the firot week's program will differ

from the initial wachine loading.

#

Information from the Supplies Executive UK

The Supplies Exccutive specifies the requirements for each list
number as monthly demand estimates.  Generally, the requirvements
will equal the forecast sales in the monthe

The scheduling systcm plans to meet all demand evenly and will be
uniformly ahead or behind on each 1ist number in the same manufacturing
group. One may wish to favour certain brands, particularly if the
overall demand cannot be mety in this case, & pricrity allocatien
ghould be made, This will ensure that this brand is in better
supply than other brands.

For exanple, B 5.0, i8 a favoured customsy. If the total ﬁr@auﬁ%i%%
is only auffzeicnt to meet demand for the previeus monthy $ee, they
i & four week shortfall in saleable supplies, ?han 2 prierity al

6

Cad




SECTICH 3 (contd)

GATHERIIG THE DATA (contd)

i

of five weeks! demand to B.S.C. producté:ﬁiii encure their

requirements can be met from stocke

Other informstion

¥

Details on how to obtain other information are supplied in Section h
on "Completing the Cards'.

L
~J




COMPLET LG THE CARDS

The first part of this section details how fo enter the information
for each card type on to data sheets. The latter part is a series

of notes on special circumstances that may arise.

¥

SUMMARY OF CARD TYPES

Card Tvpe Purpose One card for each

DES Description ' - List no./size range
SZRL Sizerolls : , W
STKS Stocks i
PROD Production before schedule , "
HATS Haterial availability : L
REQS Requirements List nos
MCID Machine loading ‘ Bize
MLDS Hould availability . Hould type
FORC Forces mould into particular machipe R
MCLA Machine Data - Production rate and :
scheduling parameters ‘Man. Group
RAYIS Expediting costs by week ' 7 /:'/ W : o
CHOV Overrides chart card - Man.Group/Machine Noo =
CHRT Charts manufacturing group schedule Mach.Type/Maéhiné ﬁ@;t :
WEEK Working days in week One only
SYNC Synchronises dates ' ~ W
CAL Calendar card . "
% .

7 e

»&

sl




DATZS

A1l cards have a date attached. This is merely informative on DESC,
SZRL, KLDS, MCDA, MCLD, HATS and FORC cards, end the current daﬁ&\’-"
should be used. On all other cards if/is;used/fof a s?é@ifi@

purpose.
¥

The most important dates are given on the SYNC eard (and again on
_the CAL card). ) _

These are the schedule start date, the schedule finish date and the
stock date;  except where specifically stated othervise, weeks ara
given relative to the schedule start date which starts Waek Te

The dates on STKS and TPROD cards must be the stock datee

The dates on the WEEKX, CHRT and CHOV cards should bhe the starting
date of the wmonufacturing group schedule, whieh will pensrally be a
month before the schedule etart date.

The requirements (REQS) are specified monthly with the first month

given by the starting date. It will generally be convenient te set
the day as 01, the first.

The weeks on the raw material availability card, RAWS, are given
relative to the date on that carde It will generally be convenient

to set this as the schedule start daté, or the man. group schedule glart
date.

Load




PRODUCT DRSCRIPTIONS

The Reference Humbers

Each brand sold by Dunlop Footwear has a/ﬁnidué'referenéa’ﬁumberv
a list number, which identifies it. Ve give the brand another

set of reference numbers for the IMP Scheduling system. These
identify the machine it is made on and the other products which can

bz made with it, as wvell as giving it a unique referénce@

The computer programs work with these internal refersnce numbers,

but the input and output are performed using the list numbers.

Each list no. is indexed by the type of machine it is made on

(603, 606, 609 or 704); the manufacturing group it belongs tog
and within the manufacturing group it is given a unique reference
numbeyr between 1 and 9, ' V

Example - Red Flash, List No.1547, is 704/2/1.

INTRODUCTING A NEW BRAID

When a new brand is introduced to the product range it must

be given & suitable reference number. If it uses existing
moulds or new, but compatible moulds, the brand will belong

to an existing manufacturing group and should be given the next
brand number in sequence, ) |

ff the brand uses distinct moulds which must run separately, ’
& pew manufacturing group must be created (see smeparate sheets),

and the brands will number from ene in this Eroupe




COMFLETTING THE DESCRTIPTICH CAKD

One description card is completed for each size'r&ngéw(
of each list number. It containg the following informationte

25-30

31ub5
LE.80

Note:

@

0y o M)

Content Coveoe oo Goyrect values

Card Type ‘ DESC

Creation date . ‘ - Curpent date

Machine type 60%,606,609 op 70k

Hanufacturing Group - 01 to 05

Brand Number (Internal Ref.No.) 01 to 09

List number

S8ize Range Ce Jy W or M

Type of mould used B for Bright, D,f@?‘ﬂuiif]w
epace (V) normally. =

Hajor moulding solour Black browne ved, gr%%ﬁ@j-»*f
blua, yellow or white. -

Description for printing - Anything : |

Not used Anything

Two brands in the same manufactufihg group with the :
same moulding colour will be planned together. ' ‘ ‘ fn‘f7
Brande with different moulding colours will be planned

for different days or weeks.

Yoo

nd
PR
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THY S5I7ERCLYS

e oy
s

Purpose - The Size:oil card specifies the futur§1sa1e§4§_Vj\
likely of each size of a brand to Fﬁfiﬁhmﬁsagd”‘“ .
pairs sold of that bremd. o
After meeting immediate commitments, the stoeck iﬁ.

built up using this sizeroll as a guide.

Source - The most reliable guide to future sales should he

used to give the mizeroll. Generally past sales

provide this, but future commitments should he |
better vhen meny forvurd orders have been placed.

The Supplies Executive may provide the sizeroll to
use,

The appropriate information can be obtained from
the CRCS printout.
The esizeréll is caleulated as the actusl sales of

& size divided by the total sales in thousands ovey
all size ranges.

_ Freguency - The sizerolls should be revised every gix months,
or if a change in the demand is detected by the
Supplies Executive.




CONPLETING TUT SIZEROLL CAR

P .

Cne sizeroll card is completed for each size range eré

list no. Hence there is one for each description card. ;
Cols. Content E

e 4 Card Typs ‘

5210 Creation date Current date
1113 Hachine type - ) May both be

1k Manufacturing group) left blank
1516 First valid week * - Generally blank
1821 List number

22 Size range Cy dy Woar M

23 Type of mould used Leave blank .
2h=28 Sizeroll for first size in range ﬁ
5 eols.at time E
5963 Sizeroll fow eighth size in range
6h=69 Total sizeroll for size range
7080 Not used

true
Notes: If the/sizeroll for any size is below 1 in 1000
set it as 1.

Due to rounding errors, the total ove;éll rapges

may not equal 1000;  any value between 990 and

1010 is acceptable.

“ ‘Sege separate sheet on exceptional circumstances.

. & i b4 S




THE 1'CTLDS CARD

Egrgase

Source

- To specify the moﬁid ayailébility,fqr”xf
euch gize so that a meuld wil;¢ngﬁﬂbe“”\
-requested if it ie not available,

- The engineers or IMF planuner should inform
the Controller of any change in the mould

availability. It is, in any case, desirable
to chetk this at least once a year,

COMPLETTIIG THE MOULDS CARD

One moulds card is requived for each size range of ecach type of
mould useds  Normally there is only one type of mould for sach

manufacturing group, and the mould type is left blank, . Fop
Wellingtons there are bright and dull moulds, referred to as B aund

D respectively.

COIB«

1w b
510
1113

14
1516
1821

22

23 i3
28

d
Every 5th column-
63

6L=69
2080

Content

Card Type

Creation date
Machine type
Hanufacturing group
First valid week *®
List nunber

Size range-

Type of mould used

No. of moulds for first
geries in range

Noe of moulds for eight size

in range
Total nunber of moulds
Hot used .

¥ Hee exceptional circumstances

-3 14

Correct Value

MLDS

Current date
603,606,609 ar 70k
1 to0 5 P
Generally hWlank
Blank

Cy Jy Wor#

By Dy or epace

Up to 3

i




THE STOCKS

Comment

Source

- ’The stocks card speeﬁfzes th& net
current stocks after meetnng mmmﬁdxata
commitments.. Future commitments are
assumed balanced according to the sizeroll.

- This information can be obtained directly
from the computer. Only in special
circumstances should card input be r@guir%d;

e The information can be obtained from the
CRCS printout.
The stocks at Freestock=2 should be wseds

The cumulative releases are the total ﬁﬁﬁw
relevant sizes of all forward orders veleaged
écr the current or fubure months, but not
past months, plus daily orders awaiting
despateh (and export orders).




COXPLETING TUE STOCrSCARD

One stock card is
Where no input is

computere.

Cols.

Aw b
5«10

11«13
il
1516
1821
22
“ 23
2h=28
5 esols.at time
5963
6469
70-75
7680

Notes:

completed for each size range of the liat no,
present, the date will be plcked up fxwm the

Content e o G@?rﬁﬁt'Vaiuﬁ

Card Type ‘ STKE . 7

Stocks date® ' . Bee note. As on BYNO
aard

Hachine type ) Leave blank

Manufacturing group LN
Reference week " L
List number

Size range Cy Jy War ¥
Type of mould used Leave blank
Net stecks for first size in range

Net stock for eighth size in rangs

Total stock for size range

Cumulative released orders

Not used

The stocks date is the last date for which
transactions have been proceased. It will be
a couple of days before the date on the CROZ.
If net stocks are negative, place minuakgign in
the first colum of the field.




THE PRODUCTICH

Purnose - There is a delay between coAlectxng the'
information and implementing the mew ﬁwbﬁ@ula_
This allows for data preparation and prmﬁﬁ&&ing : \uj
and for ordering materials. In this periad o
the old schedule will be retained; the -

production card states the expecled production

between the stock date and the ntart of ﬁh@

new schedule.

Source - The I planer will provide this infgrmahiﬁﬁ@
It should genesrally come from the previous
schedule,  If the stocks date is the ﬂﬁﬁ\@f )
week, a completc number of weeks production will

be input,

Frequency v Wew Production Cards are needed for each sehedule,

B

€ ¢




COMPLET TI'G TITE PRODUCTICY CARD

There are no bounds on the number of production cards,  There may

he none for a size range and list no., or, alternatively, several. =

Cols. Content Correct Value
e kb Card Type ‘ ‘ f FROD
510 Stocks date - ‘ As on SYNﬁ end STKS éaﬁd%
11=13 Machine type - Can leave blank

1h HManulfacturing group : i U
1516 Reference week » Leave hlank
18=21 List nunber , ‘

22 Size range . @Q.Jg Wor W

23 Type of mould used lLeave blank
phe28 Production for first size in

. yange

5 ecls.at time

5967 Production for eighth asize in
range

64-69 Total production over size range

70-80 Not used

¥




Tl HACHTINE LOADING

Purpose

Frequency

The machine leading eards atate the maching
loading expected at the end of the previous

schedule, This ensures that the schedules
"marry' upe

A machine loading card can also be used to
encourage the loading of a particular mould in
a later week, It cannot force that loading
thaughe |

The IMF planner will provide this information
which should generally come frem the previeus
sehedule,

New machine loading cards are needed foy egeh
schedules,




COMPITT TG A VACHTHE LOADIIG CARD

There will usually be 5 machine loading cards for each machine,

None are necessary if the whole machine ig to be changede

Cols. Content - Correct value

1w b Card Tyre ‘ HCLD

5 =10 Current date : o

11=1% Machinz type 603;665$SQ§ pr 704

ik Manufacturing group : Tt0 5

15 Machine number 1% 5

1617 Relevant week G@n@rai%{blank pr 04

18 Size range CydsW o M

1620 Size _ :
2122 Type of mould loaded B or D
2380 Not used

Note: Columns 21 and 22 indicate the loading. Generally one
mould is used and D should be entered for a dull mould,

B otherwvise. If two moulds are in use, the entry should
beBB ete.




THE REQUIRITTTUTS CARD

Purvose
DTN GGG

Source

Note

Frequency

4

The requirements card specifies mont!
forecasts of demand for each list numbers
The demand ie assumed to be split bhetween

the sizes according to the sizeroll:

%

The supplies executive will supply this
information, using information about known

orders.

To permit a list number to be given prioprity
a priority allocation can be made. This will
inerease the supply of that list numbeyr o
appropriately, to the detriment of ether brands
in that manufacturing group.

The requirements should be revised whenevey
rew information becomes available, at least

quarterly.

i e e SR




O TN e T Ty .
COMPIET NG THE REQUIRTYINTS CARD
4 .

iAol

¢

+

One requirements card, with possible continuation cards, iﬁ\needed“

for list number. v
Cols. Content ’ SR  .*1Gorreét VaLue
e b Card Type REQS
5«10 Starting date ‘
11 Part 15 2 ar 3
13516 List number
7=22 Priority allocation (Prs) Part 1 onlye
Generally blank

23=28 Requirements for starting '

month (10th/19th) Part 1. (2/3)
29«3k Requirements for second

0] i

month (11th/20th)

2176 Requirements for ninth "
i i

mouth (18th/27th)
77=80 Not used ’
v

%
Y
\“%

Lad
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SYWCHRCITISATICH

Purpose « - To specify the start and end dates of the
schedule and also the stock date.
All other information is synchronised to
these dates. -
Source - The Céntroller determines the:dates.
There is one SYNC card per run.
Completine the SYNC card
Cols. Content ' - Coyrsct valus
e bt Card type 8YNC
5wi0 Schedule start date A Honday
1116 Schedule finish date
17w22 Stocks date ' As ovi BTKS and PROD
cardse
23.80 Not used =%




T CALIZDAR CARD

Purposse - To opecily the schedule start and fini&h;'
dates for the printout and for the FRONPT
'BREAKDOYN tape.

Seurce - The Controlloer determines these dates as
. for the SYHIC card.

Note . The Calendar Card is used in IMB0O and ot
in JHM10 and 1120

Completing the CAL Card

Cols. Content Corvect value
Jeo 3 Card type CAlL:

he 9 Schedule starting date &s BYRC card

10-15 Schedule finish date -~ . ... f.# W0

1621 Excluded date : c ///_Nat normally used
22=27 Excluded date " S
7677 WPROMPT" week for schedule start

78-79 Weeks in current ‘Prompt' year 52 assumed 41 blank

- 80 Pay Indicator ¥ if woekly sehodule

1 48 daily schedule

Y
-
T

£l




THI HADUFPACTTURING GROUP SCHEDULE

Purpose = - The manufacturing group schedule states
which manufacturing group is to be made on -

each machine during each weeke. It also

specifies any special conditions for that
weeake

@

Normal Conditions - The normal conditions are that the machine

is running with 5 moulds for % shifts a

day with the moulding colour ungpecified.

R e e R A e s s b e e L

Source - The manufacturing group schedule is prepared
' by the Planning Manager shortly before

starting each scheduling run.

Coding w The information is presented to the computer
on three types of card: WEEK, CHRT and CHOV:
The WEEK card specifies the number of working
days each week.

The CHRT cards specify the manufacturing groups
to be in each machine.

The CHOV (Chart override) cards give any
special conditions for any set of weeks, .




CCOMPLETING THE WERY AND CRART CARDS

vy
<

There is one WEEK card per run, and one CHRT card per mm':hi_n@;::i

Cols. Content B Carrect value
1= b Card Type WEEK o
510 Start date of manufacturing

group schedule A Monday

1120 Unused Blank

21=80 Working days in weck 0 te 7
e b Cara Type CHRT
5«10 Start date of manufacturing |

group schedule As WEEK card

11=13 Machine type 603, GO6, 609 ar 7Ok
ik _ Machine Number 1to5

15=20 Unused Blank

2180 Manufacturing gfﬁup loaded Dte §

Notes: Columns 21- to 80 refer respectively to the first

to sixtieth weck of the manufacturing group

| schedule,  Thus colum 32 is the 12th week.
A space on the VESK card is interpreted as a
normal 5S~day week. |
A zero on a CHRT card indicates the méchiné should
only be uged as a reserve machine in that week,
Spaces should only occur on this card afteyr the

end of the manufacturing group schedule,

A4t -




CCAPLETING TS CHART OVERRIPEL CARDS

A CHOV card (Chart override) is completed for each case in which

special circumstances apply. It can cover any number of consecutive

weeks.
Cols. Content Correct value
1- b Card Type CHOV
5=10 Start date of manufacturing
group schedule As WEEK card
1113 Machine type 603, 606, 609 or 704
14 Machine number 1t 5
15 Manufacturing group 1to 5
16-17 First relevant week
18-19 _ Last relevant week
20-21 Number of moulds Normally 05
22273 Number of shifts
2L-29 Moulding colour
Notes: The weeks are specified relative to the manufacturing

group schedule stert date.
The moulding colour corresponds to that on the
description card; if this is left blank, the

' colour will be chosen in the scheduling process.




MACHINE DATA

Purnose
PSSR SO

Source

Freouency

Details

To supply information about the machinery
vhile it is producing a specific.manufacturing
group. There are two types of information -
production details go on one card and scheduiing

paraméters on another.

Varied = mainly ccllected by the Controlier.
Checked every six months or so.

See sheets on setting up a new manufacturing

group and on adjustment of the scheduling

parameters.
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OF MCDA CARDS

There is one pair of NCDA cards for each manufacturing group.

first card gives production information, the second scheduling

parameters.

Cols.

1- 4
5-10
11
12-1k
15
16-17
18«19
20-23
2427
28-321
32=35
36-39
4043
Ly

48
Lg.51

3 cols.at time
6163

6L4-69

70=79

v 80

Content

Card Type

Current date

Part .

Machine Type

Manufacturing Group

Starting week

End week

Average production per full week

Weekly production on lMachine 1

i, " L -
it B i 11] 1 3
L mem oy
" " w5

Machine to take smallest sizes

Other machines in order

Typical lerge size for Machine 1

L]
°

tt L] 11 it 14 5

Desired minimum freestock
Not used:

Day Indicator

The -

Correct value

MCDA

1
603, 606, €09 or
1t0 5
Normally blank

it i

Prs. of bests

Eg. C09, M11.
Normally blani
Normally blank

D for daily
W for weekly

7k




Cols.

1= b
5-10
11
121k
15

16=17"

18-20
2123
2L-26
27-29
30-31

32=33
34-37
2841
LkooLs

Content

Card Tywe
Current date
Part

Tyne

Machine
Fanufacturing Group
Starting week
Expediting cost -
Set-up Cost

Colour change cost
Size Scatter Cost

Maximum spread of sizes

Mould change limit
Veighting factor .
Fraction saleable

Indicator

(N
(Al
OO

Correct: value

MCDA

2
603, 606, 603 or 70k
1 to 5
Normally blank
£ per wveek's supply
£
£
Sennn per size differen
Often zero indicating

unlimited

Thoussndths

i1

g or + 1




SETTIG UP A BRIV MANUFACTURTNGGROUP

'

If a ncw set of brands ic introduced, they will need a new
manulacturing group if they are moulded separately from existing
brands. Allocate these brands the next manufacturing group for

the machine type they use, e.g. GO3 group 3.

Production details .

The average production rate from one mould in bests per full
week can be obtained initially from the Planning Manager.
Once the manufacturing group has run for a few weeks, actual

production figures should be used.

Note that the figure for bests, not total output, should be
used and that the output rate per mould will be a fifth of

the machine output.

Productionrn per machine -

The production rates from each machine will generally be' the
same but if, for any reason, there are differences, these

can be included.

At present, for the Bright and Dull wéllingtons, the expected -
production per mould-weex is 100 pairs higher on the child's

or juveniles' machines than on the women's machines.

The production rate for the number 3 machine on Standard ‘
Sports should be the value for white sports. If black sports
are in use, 30 scales this figure down by 10% 80 no adjustment

to the MCDA card is needed.

Machines in smallest sizes secuence

v -

v

A1l the machine numbers which could potentially be used to
make this manufacturing group must be ranked in sequence, -

If several machines can be in usc together, the first machine
will take the smallest sizes, the seccnd the middle sizes,.etc.
The renking docs not matter if only one machine is used at a
time to make this manufacturing group; The suggested ranking

is to %t the most likely machine first.

Al
[N




A TYPJCAL 3T2% ¥CR ZACH MACHIUE

This is generally left blank and the scheduling routine
determines these automatically. If these are specified

they should be specified for 21l machines. The maximun

possible size for a machine will generally be two sizes

larger than this typical large size.

DESIR=D rPIZSTCOCR :

Leave this blank except for exceptional circumstiances

explained in adjusting the parameters.

DAY INDICATOR

This determines whether daily or weekly schedules are issued.

Generally, weekly schedules should be issued. Vhere a
variety of colours are to be made in & short period, as with

golf, daily schedules are appropriate.

SCHEDUL NG PARAMETERS

Costs - The expediting cost is aﬁ estihated cost
for expediting a wcek's supply of linings.L
It is used only as a guide (see RAWS card)
so need not be very accurate.
. The set=up cost is the estimated cost of’a

mould change. It includes fitter's time

operative's time, value of scrap and value of
lost output. It should be calculated for a
weekend or nidweek, whichever is more
) representative.
The colour change cost is the average cost of
S changing colour. Changes to a darker colour
- involve flushing the barrel and are cheap;
changes to a lighter colour require a screwv-

clean. A weighted average of these costs

should be used (say half and half).




SCHEDVLILIG PADATETERS  (contd)

»

{

Parameters - The size scatter cost and maximum spread
should be set to zero if there is only one

size range or up to 10 sizes per machine in

the manufacturing group. The weighting
1 factor is, in this case, irrelcvant and can
i% be set to 1,000.

If the manufacturing group contains a wide

range of sizes, as does Standard Sports,

which it is undesirable to mould simultaneously,
these two parameters should be set:
The size scatter cost should be set as 1/20 of

the estimated loss per week, due to running a

Juvenile's 10 with a Yomen's 7. The loss is
the cost of the increased downtime plus the
lost output.

The maximum spread of sizes should be set to the
largest spread you are willing to allow. The
average spread of sizes will be half of this
(if half is sbove 5). Count the spread in shoe
sizes, i.e. C9 to W& is 12 sizes. An
unnecessarily low value of 'max.spread' can
significantly increase sciheduling costs. .

A suitable value for the weighting factor is ,LG0;

values betwcen .25 and .5 give generally acceptable
results. Lover values may be too sluggish to
change and higher values too responsive to

® . exceptional moulds.




THE MOUID CHANGE LT-IT

The Mould Change Limit should be set to the maximum allowable

nunber of mould changes in a weckend for this manufacturing group,

bearing in mind that there naoy also be machine -changes taking vlace.
Once the mould change limit has been reached in a veek, no more
mould changes will be scheduled unless it it physically impossible
not to schedule more. For example, if the mould change limit is

24 it will still require 5 mould changes on start-up.

The Fraction Salezble

Up to the minimum requirements for effective production scheduling,

all stock is allocated for production purposes and there will ve no

saleable stock. Above this minimum requirement, 'fraction' of the

stock will be made saleable, the rest will contribute to decreasing

production costs.
Values between about .3 and .800 should be suitable and the suggested

initial setting is .600.

Indicator

Set to zero for everything except S/Sports and Red Flash,

where 1 should be set.

Y e




EXCEPTICGITAL

Puisage S

Use of the relevant wveek

On SZRL, MLDS, FORC, KCDA, MATS and MCLD, there is a field
*week! or 'relevant week'. This is generally blank (or 01 on

the MCLD card); however positive values are permissible.

Positive values indicate a change that is dus to take place in a
specified week after the schedule start date. Most cowmmonly
later weeks will be used on MATS or FCID cards, but, for exzmple,
if a new mould will arrive during the schedule; a second set of
MLDS cards will specify the change. Cards will only be output
for these later weeks as a result of exceptional circumstances

brought to the controller's attention.

T ntal

If any new MLD3, FCRC or MNCDA card is issued then all

a)
o+
M
a

necessary parts for a complete record must be reissued,
e.g. if a new Juve. mould arrives, must reissue the old

cards for C, ¥ and l.

If any stzeroll is varied during the schedule, (unlikely)
a new MCDA card must be issued from this week and the
previous ¥CDA must finish in an earlier week. The sizeroll

must be reissued for all size ranges.

The most likely reasons for issding a second set of KCDA
cards is if the production per mould or the ordering of the
machines varies during the schedule, but even this will be

raree.



OQrTI0NAL CLEDS

L4

The optional cards indicate a limited raw material availability,
RAWS and lNATS; or restrict a certain mould to going in one particular
" machine only, FORC. For full details of their use, see the section

on exceplional circumstances. The RAWS and MATS card are used

together.

Source - These cards are used vhen exceptional circumstances
are brought to the attention of the Controller.
They should be infrequently reguired; when they
are, the appropriate information may come from
anywhere.

Frecuency - Rarely used.

Outline of Use - MATS « Indicates the number of pairs of each

size that can be made without expediting.
RAWS = Shovws the expediting cost appropriate
for each week.
FORC «~ If not blank, specifies the only machine
into which a specific size of mould may

g0o.

o



USZE OF VATS CARDS

. ,
The major use of MATS cards is when limited raw material availability
restrictis production of some sizes. They can also be used as

artifical controls to prevent or force certain sizes into manufacture

for other reasons.

If the material availability is positive, it is assumed that any -
gquantity can bLe produced that week (generally one mould week's
production). If the availability is zero or negative,; the expediting
cost must Le paid to produce that product. In setting the
availability, quantities should be rounded dowvm to a whole number

of vieeks.

To prevent certain sizes from production,-either enter no moulds
or set unlimited availability on everything bar thetsizes, and set
the RAWS cost high. To force certain products in, set the
availability at zero for all bar these products, which should have

positive availability, znd set a reasorably high RAWS cost.

As nore material becomes available, further cards can be inserted
for later weeks.

The availability is additive and only relevant non-zero entries need

be nmade.

A blank entry indicates 99,999 pairs, this can be counteracted by

an entry of 39999 or R9999 which will reset'the availability to zero.
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There are no bournds on the number of material availability cards.

There can be one for each size range of each brand in each week.

Cols. Content Correct value
1= b Card Type . MATS
5«10 Current date
11=-13 Machine Type ° Can leave blank
14 Manufacturing Group i " "
15-16 Relevant week ' . Relative to schedule start dat

(Not Man.Group schedule)

17=-21 List Number
22 Size range Cy Jy WorM
23 Type of mould Leave blank
2L-28 fateriazl availability for
first size in range.
55-63 Material availability for
eighth size in range. ‘
6469 Total material availability

70-80 Not used

Kote: The material availability is the number of pairs which can
. be produced without expediting. To signify that there is no
limit, leave the field blank.

If there is no material available, get the value to zero.



SETTING THE RAWS COSTS

Lt Dyl

IS

. fe em e . o . ;
If the material avajlability is limited, a RAVWS card is neceded.
If expediting is possible, the cost should be set to the expediting

cost (see MCDA Part 2), or a more appropriate value.

Otherwise,; the cost is being used as a ‘control variable. The table
below shows its effect at various values. It operates by reducing
the priority by this cost; furthormore, if the total extra cost

exceeds 120, the priority is divided by 100.

Cost Effect
0 to 49 Includes this cost in calculating the mould priority. )
50 to 100 Stops non-urgent products from being made, but not

urgent products.
130 to 189 Stops most urgent products being made, but not

extremely urgent.

190 to 480 Stops any expediting if any other products can be made.
510 Stops any expediting. Program halts if this is
. unavoidable.

Within any range, the effect of a change in value is low, i.e. a
schedule with expediting cost 50 will resemble one with cost 100.
Values between 100 and 130 and 430 to 510 are not recommended because
»they have inconsistent effects.

The major difference between a cost of 200 and 1,000 is that the
scheduling will halt and proceed to the next group if expediting is
required with a cost of 1000, whereas it will continue if the cost

is 200. 1000 represents impossibility better, but makes re-
scheduling necessary; generzlly a value below 480 will be preferable

providing the schedule is then checked carefully.

T e

Werning: Expediting may be reguested to avoid violating the.

mould change limit. N
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A RAWS card is needed if any MATS cards are used for that manufacturing
groupa One card is generally sufficient, but the information can be

continued on subsequent cards.

Cols. Content ) Correct value
1e b Card type . ' RAWS
5=10 Starting date Schedule start date
11 Part 17 to 4 in order
12-14 lachine type ' 603, 606, 609 or 7Ch
15 lanufacturing group 1 to 5
16=17 First week : Generally O1
18-22 Expediting cost in this week
23-2Q.3 Next week S Relative to starting
2529 3 date on card

7 cols.at time

72735 " Week

7478 j Expediting cost in this week

79«80 . Not used

Note: L new entry is made each week the expediting cost changes.

The final entry, when the situation returns to normal, should

have cost zero.

Yo s
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USE 07 THE FCRCE CARD

L4

The FORCE card is not used to force a particular mould into a
specified machinc. It ensures that the mould will go into that
machine if it is used, but the mould may not be required. It
does not override a current machine loading, if the mould is

loaded in another rachine it will stay.there.

A FORCE card may be desitable for keeping certain sizes ont of a

machine, for example, allow only dull moulds in Ko.lk 60C9. It may
also be used to force moulds which run in large batches into a machine
which stays in use rather than one which will change manufacturing

group shortly.
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ST THG TFORCY CARD

There can be a 'force' card for each size range of each type of

mould used. Force cards can also be provided for later weeks.

Cols. Content ) Correct value
1- 4 Card Type . FORC
5-10 Current date |
11=13 Machine type
14 Mahufzcturing group 1t05
15-16 Relevant Week Relative to schedule
start date
18-21 List number Leave blank
22 Size range C, Jy Wor M
23 Type of mould used B, D or space
28 Machine for first size in range Space or O to 5
Every fifth ‘
column
63 : Vachine for eighth size in range
6469 Total of entries
7080 | Not used
. .
“ J
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DATA

.
On the introduction of the 606 machine it was necessary to
provide a schedule for an 8-week run of unbranded bright
Wellingtons, 62014, Several moulds were alrecady in the
machine for test purposes and theée moulds were kept in for
the first week of the programme.  The only stock would be
that produced during the first week (estimated at 1400 pairs

per mould).

Since the product was replacing the unbranded wellingtons macde
on the 609 machines, its requirements were uncertain, but,

due to the general shortage of stock; the stocks would be low
and high requirements were assumed. The sizeroll was taken

from the sales last year of wnbranded wellingtons.

The machine information was estimated from the best available
information. The main concern was the output per mould per

week vhich was estimated at 14C0 pairs of bests.

REIDED

The information input to the scheduling system is sghown on

the next page and explained here. Nineteen cards are necessary.

The first two cards provide a description (DESC) of the products,
one card for each list no. and size range. This specifies that
the product is made on the 6C6 machine and is the first brand in

the first group with size ranges childs and juveniles.

The next two cards give the sizerolls (SZPL) by size and in
m
L0

total for each size range. us 42 pairs per thousand will be

childs size 7 and 86 childs size 8, etc.

The two moulds cards (MID3) state the number of moulds available

for each ;ize and in total. In this case there is one mould

S

for each size.

The stocks cards (STKS) give the stocks on the 10th March after

one week's production.  The zero indicates that no requirements
have been taken into account. .

v Ko
The rehuw rements card (n.JQS) states that the minimum stock

holdins is zero and that flfteen thousand pairs are reoulred

; -1y SV 15t i pri - and June.
in March with twenty-iive thousand 1n ABrllx Hay and
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NEEDEZD (contd)

4

The first machine details card (NCDA) states that the average
production and productien from machine no.1 are 4400 pairs per
mould week. It also states that only machine 1 is used and
schedules are produced weekly.

The second card provides some cost information and scheduling
parameters. For exampley the '3' specifies a limii of 3 mould
changes a weceK. |

The Week card (WEZK) specifies the number of working davs in
each week. This is five days a week except over Baster, when

it is four.

The Chart card (CHET) specifies the manufacturing group to be
made on the first 605 machine. Group number 1 is to be made

for 8 weecks and then Group 2 (Snotops).

>

The Synchronisation card (SYNC) states that the schedule is to

L4

run from 10th March to 12th May, with a stock date of 10tk March.

Finally, the machine loading cards (MCLD) specify the sizes
that are loaded at the start of the schedule. (Childs 9,
Juveniles 11, 13, 1 & 2). -
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SCHEDUL TG SYSTEM (i PR COMPUTER

RULIING

GTLING OF THZ CCHTROLLFR'S RISPOISTRILITIES

1. The data is written out and punched on to cards.

2. The data cards are assembled with the standard
information in front. .

3, The first computer run is made (IM10 and TMH20)

(The Computer Department has detailed operating

instructions).

b, The printouts are checked and the data corrected. -

5 The second computer run is made. This time the full
system is run. Any further errors are cleared on a

Trec-Yune

6. The schedules and schedule printouts are examined

and issued.

«
" ey
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The IMF Scheduling is performed by a suite of 5 computer programs.
The main processing is performed in the third and fourth programs, -

which are written in FORTRAR, a scientific programming language.

Since a single ervor can invalidate the schedule for a manufacturing
group with no easy method of correction, it is important to check the
date carefully. This is done %y twvo COBOL programs. 1¥10 checks
the validity of the data submitted; IM20 checks its completeness and
consistencye. The latter program also processes the data into a
suitable form for the FOKTRAN programs and provides a simple stock

projection.

IM20 provides target levels of saleable stock for each list number
each month. A sales cover stock, depending on the total available
stock at that time, is added to the demand to give a revised set of

regquirements for each list number.

40 calculates the production schedules to meet the revised set
of requirements for a given machine loading schedule.  Within this

constraint it aims to minimise production costs.

Finally, D50, another COBOL program, prints out the schedules.

(N
>
1
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The only rule about the card psck is that the Descriétion Cards
must come first with all description cards for one list number

together.

It is convenient to keep the rest of the pack grouved into card
tvpes. Since the MLDS, MCDA and SZRL cards remain for several
h

runs, these cards should come next. The other card types may

appear in any convenient order. An end card (****) should appear

at the end of the pack.

The Calendar Card (CAL) is kept separate for the second scheduling

Trulle




To vet the data and format it for easy checking.

Also to produce an output tape for the scheduling

progrems.

s

my '
The Computer Devartment have full details on

running the computer system. They retain the

standard decks of cards for sorting the tapes etc.

The Controller provides the Computer Department with

the assembled pack of cards to run through IH10.

Stocks tape

If the stocks information is to be obtained directly

from the computer files, ask Operating Supervisor

to save the 'STOCK CCiZiIT' tape relating to the end

of the preceding week.

The tape will generally be

created on londay.

Insert the Saturday of the preceding week as the

STOCK DAT=z. Production information should relate

to weeks after this date until the schedule start.

If no STOCK COMMIT tape is to be used, IM10

will be

run with the setting Oii2.

Two printouts are issuedj one from I}M10, and one

Checking the

from 1120. The second printout is formatted

conveniently for checking; the first gives only

card image%. It is suggested that the checks are

made on the second printout with the first used as

a cross-reference. An appendix lists the error

codes and their meznings.

Check the Description Cards

\

look dovn the list of description cards to
see if it is complete.

Check carefully any nev descriptions. Many

errors, such as ai incorrect list number{cannot

be detected by the computer.

Note and correcct any errorse. These may cause

Z AQ




IS

errors in later cards = so beware!

The totals at the end show the number of vaiid

and invalid cards.

2 See if there are any unrecognised cards.
If so, establish what the card(s) should
be and correct them. (The sequence (in

T10) may be helpful here).

3. Check carefully that the SYHC and WEEK cards
are valid and correct. Note that blank

ERaniid

spaces on the WiKX card are translated as 5.

For each machine type perform the following

checks:=

L, Check any new MCDA cards very carefully to
) see that they have been correctly coded.
Scan earlier MCDA cards for any errors or

warningse.

Note: TFor the exact card imeges see IM10 printout.

The I}¥20 printout is ecasier to check.

5. Check CHRT and CHOV cards against the

manufacturing group schecule.

6. Scan the remainiag card types. Identify and
clear any errors or warnings using the appendix

to identify them.

7. Examine the stock projections by manufacturing
grouy. These specify the productioh,
requirements cnd stocks in each 4 week period.
The productic: should approximately equal the
production psr .achine veek times the number of

machine weeke. \

The requireme:'s should exceed .roduction in
scason, and be lower out of season.

The net stocks may bvecome negative. If this
is expected, do not worry; otherwise inform the

1 . & : At
Planning Menager. (ote: The final production

50

(N



10.

Note:

be incomplete

~C LT

|
figures may be for fewer than 4 weeks, while the

requirements are for a full four-weeks, so do not
(3
worry about stockouts in the final 4 weeks).
Check the control totals at the end of each machine

type to see that all invalid cards have been found.

Examine the machine error warning codes, establish
the cause of each, and ensure either that this is

acceptable or cure the error.

Errors will 211 be icdentified with =zpecific cards,
as will some warning codes. These should already
have been chacked and cleared.

ther wvernins codesi-

815. This indicates that the number of machines fo

Lo}

which CHRT carde have been supplied differs
from the nunber of machines for which a
machine loading is given.

If this warning occurs, re-check the CHRT and
HCLD cards. They may well be correct; e.ge.

if a machine is currently empty.

822 These indicate that the production per machine
82“ per week is not in the expected range.

Warning code 824 is likely to occur if some
machines are not running at present.
If either warning appears, check the total
production figures.

820 ' These indicate that some set of records are

to
850

incomplete, e.g. 840 indicates the STKS records
are incomplete.

If the data is valid but the warning still
appears, check against the description table.
There may be description cards for inactive
list numbers for which no stocks or sizerolls-

are required. “
These warnings automatically occur if there are
any errors in the appropriate data since no
output record is written. i
After making these checks for each machine
~type, check the final run controls to sece that

211 invalid cards have been Tound.

Ho invalid cards does not necessarily mean the data is CK, it nay

by
3

~ T Arlr):- r coded.
cr wrengly coded 7 oo+
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m 5 1 scheduling run proceed el s
Tne second scheduling run proceeds right through the system unless

halted by errors, and finishes by printing out schedules for the IMNF

A,

r , -~ 3 . 3
If there were no errors in the first run and no corrections

nced to be made:-

\ " .7 4 >
The scheduling can continue from the stage at which it was
broken off. '

. .

The data cards do not need to be resubmitted. The Controller
should remove the DESCription cards from the front of the dats
pack and inseri them behind the CALendar card to run through

11450.

If there were errors in the first run:-

Scheduling must recommence at the beginning (using the same

STCCH COI3SIT tape).

Error cards shouvld be removed from the data pack and corrections
inserted (not necessarily in the same place, at the end will do).
The pack is then resubmitted to the Computer Department, together
with a CAlendar card. The Computer Department will remove the
description cards from tlie front of the IM10 pack for use in the
550 run.

Y¥hen DY20 is finished, the run will continue, providing the

" corsole states no invalid cards, otherwise, they must be corrected

and a further re-run made.
Running stops after MMLO if there are errors in either 1320 or
40, in which case, the message HALTED EE appears on the corsole.

Otherwise, the system procceds to IN50 and prints the schedules.

C e

AN

52
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Comnleteress

the schedule to sece if a schedule has been produced for

1ine, and to see vhether it is complete. It may stop
after the early veeks because of an error in 1430 or MALO.

Check wissing weecks against CHRT cards.

2. Ixamine the control totals to see if any records were rejected.

Therc is a control total in DN30 at the end of each machine type

and in DO at the end of the run.

%, Skip through the L0 printout to see if any schedules were
abandonred due to some internsl error. If so, a message will

appear on the page previous to the 'FINAL STCCKS'. Any error

here will cause an incomvlete schedule and hence should have

been detected already.

J

If all these checks are passed satisfactorily, the schedules are
complcte. If any errors arc detected turn to the scction on

~

terrors in the FORTRAN progrems'.

Basic Checls: Suitability

The schedule is deemed to be suitable if it has no unavoidable
stockouts and a satisfactory level of mould changes.
. 1. Check Il3%0 printout under STOCK PROJECTICH and sce if there

are stockouts for any list no. 7f there are, inform the

Planning Manager if{ these are unexpected.

If there are any stockouts, stocks of other list numbers in

the same manufacturing proup should generally be low, but a stockout

may occur if initial stocks of a list no. are low.

o

2. Check IM4O printout on pages with FIIAL STOCKS.
Note the total mould changes as a rate per week. Accept 1t

if zbove zero and bzlow the mould change limit. If there are

no mould changes there ray be a data error. \

%. Check the final stocks figures. All .should be positive.

3 . - 0 C
Occasional negative values (down to - 2000) are acceptable.

. y RPN 1 3 Teate I
A large negative value is suspiclous and may indicate no moulds

were available for that size or it was forced into an impossible

machine.

. %3 57




If the schedule passes these checks it a

ppears satisfactory

\ . ) . . . . :
and can be iesued.  The diagnostic printouts should be kept
| .
in case any cueries about the schedule arise. (See use of the

diagnostic output).

N
-
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25
028

0ko

047
048
050
055
056
060

065
070
087

090
035

Unrecognised Card Code

Day invalid

Date non-nuneric

Month invalid
Year below 74

Vachine Type not 603, 605, 609 or 704

Manufacturing Group not between 1 and 5

Internzl Product lumber not 1 to 9

List Humber not numeric _

mvery occurrence of list number must have
same internzl product number ‘

Size range must be C, J, ¥ or M

B or D marker must be B, D or

Colour invalid. Spaces also accepted

on CHOV.

Fore than 200 DISC cards

DESC Card out of sequence

Machine No. Not 1 to 5. Space acceptable
Week between 1 and 60. Spaces acceptable
Week must be zero or spaces

Finish wcek greater than or egual to start
week, except when blanX.

Number of Moulds exceceds 5

Number of shifts outside Range O to 19

Incorrect total :

List number not in DESC table

Position (Pairs available) not numeric

D.._u)

}‘LC DA
REQS
DESC
DESC
MCDA

REQS

DES
}CDA
REQS

DESC
MCLD

palatal
Lo

1iCL

DESC
DESC
DESC

DESC

FORC

DESC

DESC
DESC
CHRT

CEQV
MLDS

STES

CHCV U

CHOV
CHOV

FORC
SZRL

MATS
MATS

CHRT
MCLD
STKS
CHRT
1CLD
STXS

CHRT

4LDS

CHET
MLDS

¥ORC
MLDS

CHOV

CHOV

“FOKC

PRCD

CDA

MATS

PROD

«
e
-

——

2 e
: g '®)
[¥D]

w2
"3
<

CHOV

Y ™
NIV

SYNC

CHOV =

FIO3
SYIC

CECV FOxC

Hr\:ub

CHCV rCRC

FCLD NMLDS5
DES

rORC MCDA

MATS 1MCDA

RAYS SZRL

MCDS PROD

ramo
T

MCLD
MCLD




de
Error Cod:

Card Tyve R

105
115
120

122
12k
125
120
125
140
145
150
155
160
165
168
170
185

190

195
200

205
210
215
247
220
230
250
260
700

705

730

.
Part number not 1 or 2

{
Average Production outside 500 to 3000

Weekly prodn. outside 500 to %000,
Spaces accentable.

Largestsize range = spaces, Codyd 1
Largest size = spaces, 1 to 13
Desired rreestock = numeric
Daj/week indicator = D, W
Expediling cost, numeric not blank
Set up cost, numeric not zero
Colour change cost, numeric not blank
Size scatter cost, nuaeric rot blank
Max. spread, numeric not blank
leighting factor O to 10C0

Fould change limit, numeric not zero
Fraction saleable, C to 1000

Size = 1 to 13

B or D lioulds = BV, VB, REB, BD
DB, DV, VD, DD

Position (llo. of Mlds) = spaces, ¥

1 or 2.

Position (Pairs produced) numeric
Part = 1 to 8

Week 1 less than Week 2,

Week 2 less than Week 35&

Alteraticn Cost = numeric not blank -
Part = 1, 2, 3

tock date must not be later than

start date.

Numéric,blank entries at end of card
only; “riority allocation may be
blank.

Cumule 2 rseleases numeric
Start < .te must be Monday

No. of days not above 7 (5pace = 5)
larning: If equal to or greater than
# less than 5

Varning: If list no. and man.grp.
disagrce. ‘

’ ~ B B R })‘,_\ ~ ~
Warning: If available stogu7>s0,0uo

“CDA

TR

MCDA

Itn-r\
\

1Ll

83

PROD
RAWS
RAVIS

RAVS
REQS
SYH

REQS
STKS
WEEK
WEEK
CHOV

MATS PROD STHS SZRL

HATS




b5

450
75

Tncom

Start

joil

o}

Week nos. on RAWS card decreasing

schedule start &
(=4
-

More than

Card Tvpe

SYRC Card Inveligd

WZEX Card Invalid

ete cet of parts for one record

r end weeks outside schedule

.

O

Creation date not within one month of

te.

8]

nmoulds loacded in a machine.

ate does not equal SYIIC stock date

izeroll not between 990 and 1010

57

A

1

eference

All cards
CHRT
MCDA MLDS

NCDA MLDS

SZRL PROD
RAWS

1ATS MCLD
CHRT CHOV
CHRT CHCV

omIIo Iy
KA I D

SZRL

o T Ty A
STHS REQS RAVS

™ 1
RAWS

A a
1\.’::".{!3




yarning Code

807
81C
815
822
g2k
870

835
8L0

845

850

IH20 WARNTNG CODLS

Ld

Condition for Varrin

~
1S

Card Ty

Creation date more than six months old

¥

c

Creation date over one month before schedule
start dote with non blank start or end weeks.
Fewer than 5 rmoulds loaded in a‘machine
Costs con RAWS card not decreasing

:ines for CIRT AND MCLD differ

Production per machine-=weex above 12,5C0 pairs
2!

Production per machize-vweel belov 4,000 pairs

Incomplete set of output records
(one per list no.)

it " " 1] 1 it 111 n 1t
ft 1" 11 1 1} 1] 1 n 11

" n it ] 1
(one per man.group)

3] 1t 1 it 3] _t 144 1

MGDA MLDS FC

1"CDA

KCLD
RAY
CERT
PROD
PROD
REQS

SZRL
STKS

A

P
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ACTTRING  GRO TABLE

(RTzamcs o)
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. (Rer=R=CE ChLY)

Bright and Dull Wellingtons
Splashabouts

Fashion Wellingtons

Ken's Industrizl (PVC)
VYomen's Incustrial (PVC)
Toddlers

Golf Shoes

§tandard Sports Shoes

Red Flash

Hockey_Boots

704 ) ) Harks and Spencer
- ¢ ° ° . - .x . ) ) .
v . K N X o . - A
: : ' ) . - ST
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. A S ST e -
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1
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8
9
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BRIGHT/
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REVAD
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Each of the five programs in the scheduling system produces some
outpute. The outputs from programs T¥10 and 1920 are used to cheek

HIEde

.L;'l_)\/

the validity of (i

y
(¢
o]
o
et
o
®
3
3
o
(]

o]
@]
£

'T_}

ol
(9]
b4
ke
O
E_Z

and 40 are mostly

7410 Cutovt

10 provices a listing of the data stating also the deck number in
the pack and any errors found on the card.
At the end a controls rerort states the numbers of valid and invalid

cards, etce.
420 Gutrut

0:20 sorts the data into sequence aad prints out the information in

a formatted manrer so that one can readily identify the contents.

The product description cards appear first, followed by the irformation
common to all machine types. The remaining data is presented by
machine type. At the end of each machine type, various completeness

checks are made and warnings issued if n
<o

[y
(¢]
[
9]
W
3
e

A stock projection i issued for each manufacturing group stating the
poeition at foure-weekly intervals.

A controls report again states the number of velid and invalid records.

30 Cutout

20 determines the scheduling requirements by manufacturing group within

-

eeach machine type.
2 header section states when
It then

For each manufzcturing group (sce table)
it is to be madc, the initial stock, and total production.

states how far the requirements are covered.

The 'requirements of each size' are presented in a table.

A 'stock projection! shows the projccted saleable stocks by brand

at four-weekly intervals.

A rerage mnbalanced stock.

reestock analysis' shows the use of the av

N

Caadll [
Finally the Toverall su-olies' i1lustrate the situation at the
schedule finish.

. i 3 e inted
At the cnd of each machine type a controls report 18 printed.

- Ve
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Ibﬁ schedulcs oy marufactvring grour.  For each group it prints

stendsrd inforration for that schedule giving the stock

sbove initial requirements, the averaze weckly ¢

Iy

diagnostic information for the

cover for each size and the »riorities

~ -

At the end of each schedule it states the numder

and the projected stocks for each size and brand

scheduling requirements.
450 Cutoutb
A W b e ARG 3 1

L:50 prints the schedules Jfor each individua

)_J
e
)
O
ay
|..l .
e
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@
o]
=
[0
ez}
p)
-
o
-4y
a3
o
o
c
H
}.J.
'3
g

d
group at a time in 12-weekly blocks (or 12-dzys if appropriate)

J¢
v Y -
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1

J il two rrograms in the IF Scheduling
|
s at menufzcturines . .
Poal nmanudaciuring group level are projected.
enble stocks by brand are projected.
. etock TToiccti N TR0 4 - el ed T U
The stocx projecticn in 230 15 more detailed than that in 11720 and
is probably more useful.
e 11020 3toulit Prodjeciion .
Tyomnle
e
YWe haTatat —ry ~
weck PROD REQS STOCK
7
co 55000 80926 22691
.’ Q,O‘ O -
O 9ESCO 81222 16213
08 91000 141168 - 32355  S3TOCKCUT
o e e L oo e @ 60
Internretotion
STCIK Week CO = The expected stock at the schedule start date
ok - " " " after U weeks
08 - " " " after 8 weeks
PRCo Week GO =  The expected production from stock date to
schedule start date
ok = do. do. in the first 4 weeks of the schedule
08 - do. do. in weeks 5-8 weooom "
REQS Weeck CO =~ The expected requirements from stock date to
schedule start date
o4 - do. do. in the first b4 weeks of the schedule
08 - do. do. in weeks 5=8 L "
%
Notes:1 The stock at the end of a period equals the initial stock plus
production minus recuirements.
{' . .
2 In the fins) b weck period production covers only until the schedule
finish tut reasirements cover the full b weeks so the final stock
figure is misleadinge.
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STOCK
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1s is the stock that would be available at the st

b

irt

n

h

‘ne cchedule belor: stines ane :
of the schedule belore meeting any of the requirements
guring the schedule.

TCoK ine ctoch that weuld remain aftc

ﬁ
o
-
"
®
H
=
e

&
o
[V}
%]
5
P
t

2

of orno size 21l to zero it is assumed no

can be nade).

¥ i

- Eanlatnabal » Ty '
PROJEITED SALELPLE These state the Dl”Rncu caleable stocks afier meeting

STOCKS

the cumulative requiremenis to the end of the first
{(2nd/?3rd ete) four week period. (lote the ternm ‘month'

means a four week period here).

Total requirements This is the total 'scheduling requirements! for that

over schedule

brard. The expected production of a brand (list no.)
is the total requivcments minus the initial stock.
Tor These arve the cumulative demend requirements up to and

including 'month' n.

The cistinction beiween demznd requirements end scheduling

requirements is importent. Depand requirements are
specified by the Sales Department and may exceed or fall well

below the capacity.

The scheduling requirementis are determined by the scheduling
system. The total over all brands of the total reguirements

ule equals the initial stocl plus planned

preduction.
The projected saleable stoc

optimal balance between srort

S
these increase) and production coste (which increase as

reguirenents for saleable stock are increased).

-7 [
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1420 Cutrt
1

130 stock projection was nsidered i . :
The 1330 sto projaection w consiaered earlier. Other points

of interest are stated belov:

This means the total supply is sufficien®t to meei
ell recuirements to month &L and 63.2)% of month 5's

Recuirements by

£

These are the net reguirements by size and should be interprete
using the size table given later. (This is also used in THhO).
A negative value indicates the current stocks are sufficiernt to
neet demznd over the schedule.

Freestock ‘nnlvsis

Exemwle

S1ZE COLOUR RANGE TOTAL
MIN M0 L4650 8500 5000 55150
CSURPLUS  1b27h 2775 2L15 19LU5L
¥ Interrretstion
A certain minimum freestock is needed to keep a vatch production

. . ] . . o
going in weexly intervals. There nust be some stock o

., — N s ] Fa
and brand rnot being made (see SIZE), axnd acd iitional steck 1or

: - 411
colours not beire mace (see COLCUR); finelly, if the full rarge

ng u
of sizes cannot be made in one week because the extreme sizes are

. vptme made (DANGE)
incompatible, there must be stocks of the sizes not veinz made (RANGE)D .
One can not onerate on mirnimua freestocis Decause production costs

\ . L reves) B
decreasc as ‘reestocks rise and because there i6 a limit on weekly
,.'j’ . - . e +
- ) mould changing, the surplus frecs stock cnables larger baiches o
2
i 2 be run and hos the same tyses of componentse
\& =4
N T
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JhO O ' by manufaciuring proup)
ot S )

A v
e 7w L N

Tnitin ™
LRttt

A header states thie manufacturing grouy

17 o]
n
d
,_4
C/\
O
—
=
0]
(o)
o
}—-J
é
(651
U
”1
;.t.
o)
®

A snmall table then summarises the plaonn

reguirenents, D30 is more useful in showing

281

15
how theze vary from 'month' to 'month!

exu]“xavor\. .

Note: ‘'The rest zllows an average of n weeks between restarting

ot

an averzge size'y, means that each size is run on average

once every n vweeks, so the exvected number of mould changes

= no. weeks x no. sizes/n.

tOne mould change is valued at 6.72 weeks! stock!
rneans that an exira 6.72 weeks! stock (the production
per mould per week) would reduce the expected mould changing

costz by 1 change a week.

fverare ussce, bateh sizes and mesl cover (wk)
These 3 t{ables sunmarise the ideal scheduling information. They

state the weexly demand for each mouvld, the ideal batch sizes and
the maximum weeks' cover that each mould should have.

The information is presented in a table 10 x L the first row
corresponds to internal sizes 1-10, the second 11-20 etc. See

the size table to decode these.

Prior to the header information, the input records are printed

with the set of keys first, then the contents of the record.

These will only be needed if there are scrious errors vhile running
the progran. The file layouts enable these to be interpreted.

L od
v Input records are also vrinted at the start of each week (if there

are any).




WELK 3 ' COLOUR 7 2 MACHINES THIS COLOUR 3 1

SATLS COVER  (v)

0.00 0.C0 73.15 2.Ck =~ 3,92 etc.

ADDITICIAL CO5T

0.C0 0.CO 280.33 103%.40 59,54 etc,

LARGEST SIZZS 22 Q44 SIZE RARGES 16 18 38 TREND
INITIAL PRICRITY

00.CO C0.C0 = 281.92 = 105.45 79.69 etc.

FTIAL DRICRITY
00.C0 C0.CC  -281.93 « 105.45 -58.05 etc.

CUT-0FF PRICRITY -2.72

MCULDS  ASSIGNLD - 0 1 etc.
0 etc.

HALTWIEK MADITR 0O 0 0 0 1 etc.
C O _etc.

In week 3 making colour 7 {white) there are two machines in

zegs axd machine 1 larger sizes.

13
-
W
3
o)
o
(]
o
n
3
o
8]
=
0
i—J

noulds. Since child's &4 and 5 ave outside the range for this

mznufacturing group all values are zZero.

1 stock will cover the requirements for

For child's 7 the initia
2.0% further weeks; therb is & penalty cost of 10%.40 for making
that size (because larger sizes are gdesirsble this week; see

)

TEZHD 1 i.e. upwards). The initizl rriority is, therefore -

a
105.45 and the mould is not scheduled.
For_ child's & the current stocxs are insufficient and there will

be a backlog of 3.92 wecks if there is no prod duction. The penalty

to 79.69 which is still). sufficient

cost of 59.54 reduces the priority :
to ensure thzt the mould is usede '
One mould is assizned and the priority revised to ~58.95-
'REFR indicates the mould is only

The value

i g
4 on the HALF-WEDK MAnkon 1D

o
s

to be run

-y

- : Aarie] e
or half a weex. (Zero is nornal and =i
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(contd)

- 2. .
4 T -~
II; Leyron i

s 0 g ke

i s

N o \"-‘-f 1 o +is 1 N
mould is mexing up the other half of a week bui should remain

e Fad

The cut=0il pricrity of ~2.72 indicates tha® all moulds with
priority not below =2.72 were either 1

1

scheduled in with

final priority of o
The desired largest size is the no.imschire is size 22 and in
the no.3 mechine is size 1h.” There is ro additionsl cost for

I
™
=
=
Q
£y
e
o
@
ran
3
b

=y
1.
~
[
o

N
N
L]

Sizes below size 16 must go in the small si

. 4 O . . 0
Sizes 17 and 10 may go in either machine.

TREND 1 indicates that the machines are esxpected to hold lerger siznzs

5
-3 - et
than lest veek,

11 ‘) 1 if 1 1t 11 11 1 11} Lne same rance

a5 last week.

Final Information

The final output states the manufacturing group, the total number
of mould changes and the expected final stocks in excess of the
scheduling requirements.

Negative values here indicate that the scheduling requirements have
not been met and do not necessarily imply a stockout.

Large negative values suggest that somethinz is wrong, for example

if only one mould is available but the demand exceeds the producticn

from one mould, the stocks will fall well behind.
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The earliexr seclion on completing the MNCDA cards recommended
various settings For these parameters. These setlings shouvld
pormally suffice and give minimum cost schedules. They should
be altered only &s costs or production rates alter.
However, 1f the form ol th~ schedule is not liked for any reason
znd it is decided to alter the form, even thoush it may increase
estimated costs, the parareters should be altered, This section
explains the effects of the varameterc,
One is only liliely to alter the mexinum size spread, the mould change
limit, the weighting factor or fraction saleable. The table below
shows some rvossible .circumstances and the approvriate action
CInoiy s nes ACTICH
Spread of sizes freguently too wide Reduce maximum sizc spread
Wide spread of sizes would be acceptable Increass maximum size spread, Or
set it to zero.
Safety stocks too low:

gen=rally low Increase mouvld change limits.
b) stocke generally high Increase fraction saleable.
Yoo many mould chenges generally Reduce mould change limit
In single weck adjust manuallye

Cverpraduction

of one size range

Increase weightirg factor or

and underproduction of another calculate aprrovriate desired

(53

largest sizes and set factor to zero.

o7,
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N - . Py - -~
One mould kcers Reduce weighting factor.

= WS
switching

machines unnecessarily
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If it is desired vo celercine lhe size ronge Tor each machine manvally
. PRI gt aemmt i anlle tlhec Tiipe ebmas n :
rather than automaiically, these values should be sot. The largost
\ c

larpest size for the machine tuo before in largest size secuence.

(See alporithms in program documentation for full details).

LNote: If the desired largest sizes are set manually, the weighting
factor should probzbly be set to zere, otherwice these valucs

This can be set to adjust the freestock reguired for preduction
o
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purposes, but this

Normally: the produclion freestock equals the minirum cuantity necessary
if the stocks are low; as stocks increase zbove this minimum, a
tertasin fraction (fraction szleable) becomes safety stoci, the rest

P

increases the vroduction freestock.

L

If desired frecstock is set: The minipum freestock is unaltered but

et A T A A Al ekt KPPt

rerp et

as stocks increase, the production freestock will be fraction

¥ saleable x (desired freestock -~ minimum Tyeestock) higher.




The clsolute value of the costs is irrelevant te the scheduling.

It is their ratios which matter.  As the colour chanze cost increases
relatively to the sei-ud cost, colour char become less desirable

so more stock 1s set aside to avoid colour changes and less to avoid
mould ch&nges.

4s the scatter cost increases it becomes less desirable fo run s wide
spread of slzZes.

Vaxirun Sire S—mrenid )

If the maximum size spread is zero,scheduling prbceeds on the assumption
that any peir of sizes can be made togethier, but,with more than one
machine available,the size ranzes will be restricted. Providing this
restriction is sufficient, it is better to have a zero entry as the
computing time is reduced.

The waximum size spread is the largest svread the computer will pernit
(countinz C9 to W5 as § sizes for example). lHNormally, the spread should
be vnder two=thirds of the maximum. Since the minimum nossible spread
(not usinz dunlicate mou 1ds)is four sizes, the maximum spread should
exceed 6.  Values below 10 inadviszlle.

Note: nce the extreme siz
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i1l then
table,

the rate of mould changing w

o
~

sely, if larger spreads would be accep

reduce the rould changing.
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¥ The mould change limit is the

scheduling will permit. It
cannot othcrw se be filled, e

change limit
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falls, so if stocks are low,

acceptable,

he mininum freesto

maximum number of mould changes the
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set with more ermthasis on t
smaller znd preceding
desired largest sizes

N

combinaticn wit

Values between 200 and 500 give a reasonable emrhasis to both the
largest size in use and the otheér sizes also losded. A value of

€&
1.000 only considers the largest size and may have an undue effect

.

Adjustment of this term allows the
cover and reducing sa s
safety cover increase the frazction salezble. (This will have no
effect if the freestock is already at its ninimunm value).
Note: The fraction saleable should not be set at zero or one as then
the safety cover or production costs will res pectlvelj reriain in "
their worst settings.

m 3
lrena

A trend of zero means that each machine should always hold a similar
range of sizes.

A trend of one rieans that each machine should hold larger sizes this
wveelt than last. A value of minus one mcans that each machine should

hold smaller sizes this week.

The trend is aviomatically switched from plus one to minus one or vice

the

versa wvhen the most urgent size i3 in the opposite direction to

% . . . L
current trend but there is a slight bias in favour of keep-~ing the

Current state.
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Prozrar L1i20 mar fzil because of an execution error LG may
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also fail because ol an execution error or it may cease scheduling

e b

for one manuiacturing grouvp due to an internal error.

Eyecution ervars

Exyecution errors are cecscribed in the FORTRAN manual. The most
1ikelﬁ error is ervor 50 - Arithmetic Gverflow - usually division

by zero. '

Trace information is output after the error and shows the last 25
subroutine entrances anda exits. This enables one to pinpoint fairly
accurately where tl:e error has occurred. If no progress can be made

in detecting the error, the progran can be recompiled, as an overiaid

profresi, at trace level 2. This gives comprenensive diagnostic
informaticne.

If 1420 fails with an Execution error, the output tape is incomplete
and 50 will helt Zxecution Error 107 on failing lo read.

For other execution errcrs refer to the FCORTRA manual.

Note: IL,O is likely to fa2il with incomplete or zero data of some

record tyyes.

Internad Zrrors

Internal errors are

indicated by the message -
" RUN ABADCHED FOR GROUP nan n T WZZZ nn DUZ TO

TNTERNAL ERROR rnnn " followed on the next page by the Iinal stocks.
Erreor No. leaning
1 Program or data error
2 Too many moulds assigred
11 Error in filling machines
20 . % Error in-deciding brend
100 o Too few moulds assigned to fill available places

Cf these errors only error 100 should row ve possible.  Other errors
indicate a progrem malfunction or false data which should have been
rejected earlier

.
¢ ring Int “tj,] Zrroce 100

T.
error is given wien, after assigning a1l allowable moulds with

s
ity ebove ~ 5C0, there are still mould places left.




mhis may occur because there are insufficient moulds, e.g. incorrect

C
1LDS cards or too many raw materiel ovailalLility restrictions withh a

PR ~ Y
high eypediting cost (0> 5C0).

Tt may also occur when a new machine is brought into use having earlier

a Y
been vacant or maiirz another colour. If the size range assigned to
the new machine is already fully loaded into other machines, the machir
carmot be Ffilled. Tie solution is to re=schedule with a nanual

3 ¥

scheaule for that week and LaCAipe i.e. decide vhat it sheuld hold and

enter zporopriate I'CLD caras.

Note: This error is unlikely 1
o~
4
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INTRODUCTION

This handbook describes an efficient method for planning the machine
loading of the I.M.F. department by hand. The system requires a
large effort to set it up, but once established is reasonably simple

to run.

The system aims to minimise the expected production, storage and
shortage costs for all injection moulded products. Since there are
many constraints on permissible loadings, the system specifies the‘
quantities of each manufacturing group to produce in each four-week
period (called 'month' for convenience) and the planner is left free

to choose the best loading for each week.

The machine loading is prepared in the following stages :

1. The data is collected and processed so that standard parameters
can be used.

2. Each month is classified according to the expected supply position
in that month. The classification ranges from 'Severely
Understocked' to 'Overstocked'.

3. The optimal loading for the first 'month' is determined using

an algorithm appropriate for that month.

4. The planner prepares the detailed loading for the month. If the
proposed loading is impossible due to ext;a constraints, a
revised loading is produced which satisfies these.

5. The planner proceeds to the next ‘month' and repeats the process.




PART ONE - TEE MODEL

1.1 Introduction

The model 1s an aggregate model of the production process. It
estimates costs in terms of certain variables for each manufacturing

group. Since the true costs depend on the individual sizes of each

brand, it is an approximate model.

This part first states the assumptions behind the model; it con-
cludes that the appropriate weekly costs to be minimised are the

storage, shortage and production costs.

A mathematical model of the costs is then produced; this is
explained in subsequent sections. Finally some comments on the

nature of an optimal soclution are made.

1.2 Assumptions behind the model

It is assumed in the model that the resources in terms of machines,
etc., are known and fixed; the labour force and hours to be worked
are alsc specified for each week. There is no control over the

demand, e.g. price-levels are set outside the planning system.

The controlled variables are therefore the quantities of each
manufacturing group to produce during each week subject to a fixed

total for the production hours (since the labour hours are fixed).

The model can consider all machine types simultaneously; but
generally it is obvious which types should run at capacity, and

each machine type is considered independently.

The expected cost of a machiné loading schedule is estimated as




the sum of the weekly costs for each manufacturing group.

which vary with the schedule need be considered; thus labour costs,

for example, are ignored.

The relevant components of the weekly costs are the storage cost,

the shortage costs and, during production, the production cost.

There may in addition be costs for expediting raw materials.

1.3 Mathematical model of the weekly costs

Storage cost = V.I.St

Shortage cost

approximated by -16

or

Production cost

Expediting costs

where St =

1.4 Notation

Symbol
St
Bal
PFr
InFr

UFr

< 1 2 2
P./ (Bal-d) ————— exp (-d7/2&7)dd
Bal v2m &
B
al/e .4pg if Bal 30
167821/% o 4pe + p.|Bal| if Bal <O

SU on a set-up

and K/PFr during production

*

E.q

Bal + PFr + InFr + UFr

Meaning
Total stock
Expected balanced stock
Effective part of planned free stock
Ineffective freestock

Unplanned freestock

Only costs




q Quantity expedited

v Value of stock

I Interest rate

P Penalty cost per unit short per week

K Production constant

SU Set-up cost

E Expediting cost

& Standard deviation of sales

d Difference between actual and expected
demand

1.5 Storage costs

The storage cost for a manufacturing group is estimated as the
expected stock multiplied by the value of stock times the interest

rate per week (= St.V.I.).

The expected stock, St, is the current stock plus planned production

minus expected demand.

The interest rate, I, is set at the higher of the return obtainable
elsewhere on capital, and the cost of borrowing less an allowance
for the appreciation in stock value. If storage costs vary with the

stock, I can be increased to allow for this.

The value of finished stock, V, is the average value weighted by

demand for the products in the manufacturing group.

1.6 Expediting costs

* . .
Expediting costs, E.q , equal the excess costs of obtaining raw

materials in a hurry.




E is the expediting cost per unit and must be estimated for the

particular item(s) being expedited.

%
g 1is the quantity expedited.

1.7 Shortage costs

The shortage cost per week for a manufacturing group during a
shortage equals the penalty cost per unit, P, multiplied by the
shortfall. However the shortfall is not known in advance, so it

must be estimated.

The expected shortfall is a function of the expected balanced stock
and the variability of demand. One measures the variability in
demand by the 'standard error' of the forecast, also called the

tstandard deviation', &. This is a statistical measure with the

property, for reasonable distributions, that there is a one in twenty

chance that the difference between actual and expected demand is

greater than two standard deviations.

1.7.1 Estimation of the expected shortfall

Actual demand does not exactly follow any standard distribution
function. The mathematical model given earlier evaluates the
expected shortfall assuming that the demand follows the 'Normal'

distribution.

It is sometimes convenient to use a simple formula, the expected

shortfall can then be approximated by the expression below :

‘16Bal/& % -4& if expected balanced

1

Shortfall

stock is positive

= Bal + '16‘Bal{/& x -4& if expected balanced

stock is negative.




this expression is always close in value to that given by the normal

distribution, with a maximum error of - &;

0 and it is more ‘easily

calculated. For greater precision the actual distribution of demand
should be carefully studied and then used in the calculation of

shortage costs.

1.8 Production costs

There are no production costs for a manufacturing group while it is
not being produced. During production the costs are greater in the

first week, i.e. on set-up, than in subsequent weeks.

For certain mandfacturing groups produced in small batches, the
production costs are virtually independent of the batch quantity
since each product must generally be produced once during the run.
such manufacturing groups are called class two groups; their
production costs are best represenfed b? including the full
production cost in the set-up cost and giving no cost for subsequent

weeks.

Class one manufacturing groups are made in large batches. Individual
products may be made several times during a production run; indeed

one manufacturing group is in continuous production. The production

costs for these groups depend on the effective 'freestock' used in
reducing production costs. For example larger batch quantities of
individual sizes require greater production buffers - called
'freestocks'. The weekly production cost is inversely proportional
to the effective freestock (= K/PFr where K is the constant of

proportionality) .

On setting up a class one manufacturing group, one makes a complete



mould change and may also perform a screw-clean. '‘Some of these costs

are saved in subsecuent weeks but the rest is the set-up cost, SU.

1.9 The nature of an optimal solution

An optimal machine loading, if followed by optimal loadings,

minimises the expected present and future costs.

Current decisions affect future costs in two ways. Firstly, shortly
after a set-up the manufacturing group will not need another set-up
either because it is still in production or because the stocks are

high. A set-up therefore reduces the immediate future costs.

One can represent this situation in several ways. The simplest of
these is to calculate separately the optimal batch quantities and
to delay production until stocks are appropriately far below their

optimal level.

The second effect of current decisions on future costs arises if

the optimal state in a future period cannot be reached because of
over - or under - production in this period. The extra cost
incurred in the following period is an 'opportunity cost' associated

with the current decision.

Opportunity costs are likely to arise if the uncertainty in demand
is high in one period, and a large correction to the expected demand
is made in the following period. For most of the year the opportunity .

costs are negligible.




PART TWO - INITIAL DATA PROCESSING

2.1 Introduction

The initial data processing establishes for each manufacturing group
a graph showing the weekly costs associated with any stock level
together with a second graph showing the marginal value of stock at
any stock level. These graphs are used as the basis of the

scheduling algorithms.

To create these graphs, the data required by the mathematical model
must be collected. Where the source is not obvious some general
advice is given here. Some simplifications can be made in current

circumstances for two of the machine types.

2.2 Data collection

2.2.1 Division of the stock

The stock is divided into the expected balanced stock, the effective

planned freestock, and the ineffective and unplanned freestocks.

2.2.1.1 The ineffective freestock

For each mould, production must start at the beginning of the week
in which the planned freestock would fall to zero. On average this
would occur half way through the week so there is an ineffective

freestock which, on average, is at least half the weekly sales rate.

If more than one product is made from a mould, there will be an
additional average freestock of half a week's production for each

extra product. This arises because products are made in weekly




patches. The minimum ineffective freestock therefore equals half

the weekly demand plus half the production per meculd per week
multiplied by the number of extra products. (Since the balanced
stock is built up during production runs, the weekly demand can be

replaced by the weekly production rate).

2.2.1.2 The unplanned freestock

The unplanned freestock is unknown, but it can be estimated by
seeing how far the actual balanced stock falls below its planned

value due to variations in production and sales frcm plan.

Since the warehouse does not run smoothly without some balanced
stocks, demand can be unsatisfied even with a little balanced stock.
This is allowed for by adding the minimum balanced stocks at the

warehouse or in transit to the unplanned freestock.

The remaining stock is either effective planned freestock or

expected balanced stock. The appropriate division of this stock is

determined later in this section.

2.2.2 Shortage costs

2.2.2.1 The penalty cost

The penalty cost cannot be obtained directly from any source but
must be estimated. Opinions of the sales staff differ widely on
the cost of a shortage, but can be gauged from such questions as

'Is it worth storing an extra thousand pairs for a year to prevent

a shortage for one week? (for one month?) '.

An answer ‘'yes' to the first question places the penalty cost at

410



. .
over fifty times the storage cost. As a general rule, my investi-

gations placed the penalty cost at between twenty and fifty times

t+he storage cost.

2.2.2.2 The standard error of the sales forecast

The standard error of sales over the next two months should be

estimated by finding the distribution of forecast errors for these
sales. With existing forecasting methcds, the standard error can
be as high as the expected sales, but for a reasonable forecasting

system a typical value is three times the weekly demand.

Where there are several brands in a manufaéturing group, a shortage
can occur in any brand, and safety stocks are required for each
brand. The appropriate safety stock is proportional to the

standard deviation of the sales of that brand. Therefore the figure
used for the standard deviation should be the sum of the values for

each brand in the manufacturing group. (This is allowed for in the

above estimate).

2.2.3 Production costs

2.2.3.1 Class one groups

2.2.3.1.1 Set-up costs

The direct costs of a set-up are the mould and colour changing costs.
However a machine change causes considerable inconvenience since the
finishing gangs must alter the type of work they do, and many other

workers are slightly affected. Raw materials are also ordered for

each batch, and large batches enable greater discounts to be obtained.



There can therefore be considerable indirect costs for a machine

Change .

about half the mould changes made on set-up are saved in subsequent
weeks, so the direct cost is around 2% mould changes.  Allowing for
indirect costs, I suggest the set-up cost is set at the cost of five

mould changes. It should possibly be much higher.

2.2.3.1.2 Minimum freestock

Since each product is made in batches lasting at least one week, the
minimum freestock per mould is %p. Some of this is ineffective

freestock, so the minimum effective freestock is around %uNumsize.p.

The mould changing regquired at the theoretical minimum freestock
exceeds the fitters' capability. A realistic minimum freestock,

based on maximum mould changing, is %.Numsize.p.

2.2.3.1.3 Production constant

The production constant, K, can be estimated by calculating the
production costs for a specifiea effective freestock. For existing
manufacturing groups, with an effective freestock of one week's
production per mould, a mould change is needed for each mould on

average once every nine weeks.

"This makes K equal to MC.Numsize2.p/9 where MC is the mould changing

cost, p the production per week and Numsize the number of moulds.

Production costs are only incurred while a manufacturing group 1s

in produétion, at other times the freestock is useless, so K should

!
-
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be multiplied by the proportion of time in production.

The freestock is reduced at the end of a run. It is reasonable to
assume that the freestock above minimum while out of production can
be reduced to around half its value during production. The increased
balanced stock compensates for the inability to produce any urgent
product quickly, so no extra value is placed on this extra balanced

stock.

2.2.3.2. Class two groups

. »
The production costs for class two groups are virtually independent of
the batch quanfity so K is set to zero, and the set-up cost, SU,

equals the full cost of the run.

Assuming that each colour and each size is made during the run, the
minimum production costs are easily estimated. Let 'Dup' be the
number of sizes for which the demand exceeds a fifth of the total
demand sb a duplicate mould is needed. Then 'Numsize + Dup' moulds
are used for each colour; five moulds remain in use on change of

colour, so the total number of mould changes is :-

Ncolour. (Numsize + Dup)-5. (Ncolour-1)

The total set-up cost is obtained by adding the colour changing

costs and the 'disruption' costs to this.

2.2.4 Practical simplifications

For each of the types of protective machine there is currently one

class one manufacturing group, and one oOr more class two groups.

A set-up for a class two group requires a subsequent set-up for the

A~
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class one group (since it is rare for class two groups to follow

each other).

Subsequent calculations are simplified if the set-up cost for the
class one group is ignored, and the costs of a set-up for each class
two group are increased appropriately. This alters neither the

total costs nor the optimal solution.

2.3 Estimating the weekly costs - summary

The actual weekly costs depend on the manufacturing group and on
the production status which is one of :- ‘'starting production',
'in production' and 'not in production’. ‘The costs can be calculated
in this way and this may be appropriate in the early months if it is

known that the unbalanced stocks will be exceptionally high.

However most of the time it is sufficient to use an approximate
figure since periods in and out of production must be related to the
ratio of demand to production rates. Weekly costs are therefbre
calculated on an average basis weighted appropriately‘for periods

in and out of production.

On starting production, the cost is the normal weekly cost plus the

set-up cost for that manufacturing group.

2.3.1 Class one manufacturing groups

During production, one assumes that the total stock is split

optimally between balanced stock and freestock. (Ways of finding

this optimal split are given later). The production and shortage

costs can then be calculated for the appropriate values of the

i At iSa T b §
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balanced and freestock.

The total cost is obtained by adding the storage cost, proportional

to total stock, and any expediting costs.

out of production, the actual freestock should be below this optimal
level and the balanced stock should be higher, but as just explained

costs will be estimated exactly as during production.

2.3.2 Class two manufacturing groups

Class two manufacturing groups are assumed to be in production for
a sufficiently small proportion of their time so that the effective

freestock can always be assumed to be at its minimum value.

The production costs are assumed independent of the run length
and have been included in the set-up cost, therefore only the
shortage costs are important. For a more reliable estimate of
balanced stocks during production assume half the production is

balanced, with the full increase in the final week.

2.4 The use of standard cost curves

While cost curves can be produced individually for each manufacturing
group, it is convenient to have a set of standard cost curves

available if this is possible.

For the class one manufacturing groups, one set of curves will not

suffice but details are given below on how to adjust the standard

curves for each group.

For class two manufacturing groups one needs to know the optimal

starting stock for production (trigger stock), and optimal batch

4 1H
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quantity. These can be calculated in terms of two standard para-

meters and read directly off two graphs.

2.4.1 Class one manufacturing groups

2.4.1.1 The 'standard' assumptions

The standard cost curves use standard units for cost and stock. The

standard unit of stock is the standard error of the sales forecast,

&. For example if & = 2,500 pairs then a stock of 7,250 pairs is

2.9 standard units.

The standard unit of cost is K/(&.100), so that with an effective

freestock of 1 unit, the producticen cost is 100.

The costs now depend on three parameters. These are the minimum
effective freestock, MEF, the penalty cost per unit shortfall, P,
and the storage cost per unit, C. (2ll these are measured in

standard units).

The ‘'standard' values used in the‘cost curves are a minimum

effective freestock of %&; a penalty cost per unit of 800; and
a storage cost of 40. These particular values are realistic for
the major class one groups and simplify the cost curves. Detéils

on adjusting the costsfor other values are given later.

2.4.1.2 The 'standard' costs

Define Bal as the expected balanced stock, and Fr as the effective

freestock in standard units.

The marginal value of balanced stock is 800 x Probability demand

exceeds Bal.

6




The marginal storage cost is constant and has been icnored in

diagram 2. The correct marginal value of stock is found by sub-
tracting the storage cost per unit from the value calculated from
diagram 2. This adjustment should be made if storage costs differ

between manufacturing groups.

2.4.1.3.2 The minimum effective freestock

The critical stock is defined as the balanced stock above which the
freestock should exceed its minimum value. At this vaiue the
marginal value of balanced stock equals the marginal value of
freestock at ips minimum value, lOO/MEFz, therefore the critical

stock satisfies the equation :-

Probability demand exceeds the critical stock = lOO/P.MEF2

This can be solved once P and MEF are known. For the standard

values the critical stock is zero.

To read diagram 1, the freestock will be the greater of the
calculated value and the minimum effective freestock. In diagram
2, if the balanced stock is below its critical stock, the net
effective stock should be corrected by subtracting MEF-% before
reading the diagram. This also applies for diagram 3, but if

extensive use is to be made of the total cost curve it is better

to recalculate it.

2.4.1.3.3 The penalty cost

The correction for the penalty cost depends on whether the balanced

stocks are above or below their critical level.

K SONTEAEY. AXE AKEE) 14




2.

The marginal value of freestock is 100/Fr

The marginal value of freestock at the minimum effective freestock
of %& is 400. The freestock should take its minimum value if the
expected balanced stock is negative so that the probability of a
stockout exceeds . TFor positive balanced stocks, the probability
of a stockout is below % so the freestock should be above its

minimum.

Using the simple approximation to the costs, the freestock should

multiply by 2.5 for every increase of 1 unit in the balanced stock.

Diagram 1 shows the optimal split of the net effective stock into
freestock and balanced stock. Diagram 2 shows the marginal value
of stock (excluding storage costs - a constant) as a function of

the net effective stock for the standard values of MEF and P.

Diagram 3 shows the total costs, and costs excluding storage costs,
for the standard values. This shows that, for these values, the
optimal stock is 3.4 units, and that there is very little variation

in cost for stocks between 2.2 and 4.7 units.

2.4.1.3 Corrections for non-standard values

2.4.1.3.1 Storage costs

It is easiest to correct for non-standard storage costs. The
storage cost is proportional to the stock so, to calculate the total
cost, a linear addition must be made for storage costs. In addition
a fixed constant should be added to cover the storage costs for

ineffective stock, but since it is fixed it can be ignored.
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Below the critical level

If below, (so that the current state is probably 'slightly under-
stocked' or 'severely understocked'), the marginal value of stock
is found by reading diagram 2 (after first correctin@ for non-
standard values of the MEF); the true marginal value of stock is
the answer from diagram 2 multiplied by P/800. I.e. the scale

. . th
measures marginal cost in 800 s of the penalty cost.

This correction gives an approximate value for the total cost
(see diagram 3) but it is better to recalculate this if P differs

greatly from 800.

Above critical level

Above the critical balanced stock, the marginal values of freestock
and balanced stock should be equal. The larger the penalty cost P

is the larger will be the balanced stock corresponding to any given
freestock. The correction to the balanced stock from the value

shown in diagram 1 gould depend on the penalty cost and the freestock
but fortunately the correétion is almost independent of the freestock
(in fact completely independent for the simplified expression for

shortage costs).

The following table shows the adjustment that should be made to
the balanced stock and to the net effective stock before reading

diagrams 1, 2 or 3. This correction is also the critical balanced

stock if MEF=}.

A
O
AN




Penalty cost, P 100 200 300 400 500 600 700 800

Add 2.27 1.52 1.08 0.77 0.52 0.33 0.16 0
Penalty cost, P 900 1000 1200 1400 1600 2000 2400 3000
Subtract 0.12 0.23 0.43 0.59 0.74 1.00 1.18 1.42

General rule. BAdd 2.5 logjp(P/800).

Examples: Assume the penalty cost P is 1200, and other parameters
take their standard values.

a) From the above table the correction is 0.43 standard units

therefore to find the marginal cost for a net effective stock of

3.10 units

1. Subtract 0.43 to give 2.67

2. Read marginal cost off diagram 2 - Answer 65

Note, from diagram 1, that the opﬁimal balanced stock for a total

effective stock of 2.67 units is 1.40 units, leaving 1.27 units

for freestock. Therefore the 3.10 units should be split into

1.27 units of freestock and 1.83 (=1.40 + -43) units of balanced

stock.

b) For a net effective stock of 6.60 units and a standard

minimum effective ffeestock of 0.50 units, the balanéed stock will
be 0.10 units which is below the critical value (0.43 units)
therefore the marginal value of stock is 1200/800 x 375 (read off

diagram 2) i.e. 557.

2.4.2 The use of standard cost curves -

Class two manufacturing groups

2.4.2.1 Using the standard model

When creating the machine loading, one first calculates an implicit

marginal value of stock. This is used to determine the optimal




starting stock and batch quantities for class two manufacturing

groups using diagrams 4 to 6.

The following standard parameters are used :-
The unit of stock equals the 'standard error'! of the forecast, &.

P, which equals the ratio of the penalty cost to the implicit

marginal value of stock

and U, which equals the set-up cost divided by the storage cost

multiplied by the sales rate

(measured in units per week) i.e. U=SU.sales rate/storage cost.

2.,4.2.2 The optimal stock and trigger stock

The optimal stock (at which the weekly cost is minimised) is found
by reference to diagram 4 for the appropriate value of P {(note the

change of scale).

The optimal batch gquantity and correction for the trigger stock are

given by diagram 5 for the appropriate value of U.

Production should start when stock falls to the trigger stock which

is the optimal stock minus the correction found above.

2.4.2.3 Technical note

Given the problem of minimising average costs in batch production
with a set-up cost, diagram 5 is constructed using a graph of the

direct cost per week against stock (see diagram 6) .

For a particular trigger stock, draw the horizontal line inter-
cepting the graph at that stock level. Calculate the area, A,

above the graph but below this line, and the length of the line, L,
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pefore it intercepts the graph again.

This trigger stock is optimal if U, the ratio of set-up cost times

sales rate to the storage cost, equals A. The corresponding optimal

batch quantity is L.

By selecting a range of trigger stocks diagram 5 can be constructed.
The appropriate trigger stock and batch quantity for the actual value

of U can then be read off the graph.

2.4.2.3.1 Mathematical note

This corresponds to constructing the stock levels at which the marginal
cost associated with changing the minimum or maximum stocks equals
the average cost - a property of the optimal values. The same con-

clusions can be found by differentiating the cost function.
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PART THREE - CLASSIFYING THE PROJECTED STATES

3.i Intfoduction

The planner has no control over the total demand, assuming

unmet

demand is backlegged not lost. The total production hours are
cpecified by the management not the planner. He therefore has no
control over the projected total stocks (measured in units of

production time).

}
The machine loading must be appropriate to the projected supplies.

For example, if the net stock is expected to be negative, shortfalls
should be expected in all brands; while with very high stocks

there should be no shortfalls.

A variety of machine loading algorithms are available to the planner,
each appropriate in a different state. This part relates how to
classify the projected state in each month using a projection of the

future supplies.

3.2 Projection of future supplies (see accompanying example)

1. Convert stocks and demand for each brand into units of production
time. E.g. 1 golf shoe equals two toddlers equals, say.

one minute of production time.

2. Calculate the planned production allowing for breakdowns, etc.,
in each month. Forecast the demand by month for each brand, and

add to obtain the total demand by month.

3. Project the final stocks by machine type for each month as the

initial stocks plus planﬁed production minus expected demand.




4. Subtract the ineffective stocks from the projected stocks;
the residual is the expected effective stock. (Negative
values indicate unsatisfied demand). The ineffective stocks

include the ineffective and unplanned freestocks plus stock to

keep the warehouse ‘'oiled'.

5. Estimate outside limits for the cumulative sales forecast for
each brand such that the limits will be breached oniy one time
in 20. Take half the difference; this provides an estimate
of the standard error of the forecast (use the actual value if

it is known). Add these errors over all brands.
The result is the ‘'standard forecast error'; it is the unit of

stock referred to by the symbol & in previous sections.

6. Express the residual stock as a multiple of the standard
forecast error. Classify the situation then by the rules given

in the next section.

3.3 Classification of the projected supplies

The classification of the projected supplies in any month determines the
algorithm used in scheduling the machine loading for that month. Each
algérithm consiaers only the costs which significantly affect the
scheduling. For example when projected stocks are negative only

shortage costs are significant.

3.3.1 Definition of the states

Five states are used in the classification. These are: ‘'severely
understocked', ‘slightly understocked', tgatisfactory', 'pre-season'
4 2N
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and ‘overstocked'.

'Severely understocked' implies that there are major shortfalls on

most or all brands. 1In such circumstances, the model may be

inappropriate. The sales staff should be consulted before issuing

the machine loading.

'Slightly understocked' implies that intermittent shortfalls are
likely for most brands. Production freestocks should be at or

near their minimum values.

‘Satisfactory' implies that shortfalls are still possible, but
these should be brief, so freestocks can increase as appropriate.

This should be the normal state.

Shortly before the peak season, stocks are high but falling rapidly.
While producing in this period, it is often not clear which products
to make since whatever is chosen, another brand might subsequently

be needed instead. The 'opportunity costs' associated with any
decision must be included in this !pre-season' scheduling. The
'‘pre~-season' state applies whenever there are appreciable 'opportunity
costs'. It can coincide with being slightly understocked, but this is

rare.,

Finally, 'overstocked' implies that current production may not be sold

by the time horizon, which is beyond the end of the current season.

3.3.2 Classification of the state

If the residual stock is more than one standard forecast error below

zero, the projection for that month is ‘severely understocked’'.

If the residual stock is ‘within one standard forecast error of zero,

the projection for that month is 'slightly understocked’'.
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1f current stocks exceed the forecast demand to the scheduling
horizon, one is 'overstocked'. This also applies when out of season

stocks approximate the remaining demand this season.

If one is projected to be slightly or severely understocked during the
peak season, then there are pre-season opportunity costs for months
for which the final residual stocks are not needed in the following
month, but are used in a month classified as 'slightly understocked'.

Classify such months as ‘pre-season'.

If nocne of the above states applies (so one is between 'slightly

understocked'and 'pre-season'), the situation is ‘'satisfactory’.

Example

In the example given earlier, the state for the last four months is
slightly understocked. The first and last of these months are border-
line on satisfactory. The machine loading will be revised before the
schedules for these months are finalised, by which time the forecasts

should be more accurate, so the state may later alter.

The residual stocks for June (of 125) exceed the demand for July so
will be used during a slightly understocked month (August or possibly
September) so June is 'pre-season'. Likewise July residual stocks

exceed August demand so July is 'pre-season'.

April and May are not 'pre-season' or 'understocked', hence these

" months are 'satisfactory'.
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4.1

PART FOUR - MACHINE LOARDING

Introduction

The machine loading is prepared one month at a time. Generally it

is prepared separately for each machine type but simultaneously for

all manufacturing groups within that machine type. Special

circumstances might make another division appropriate.

The determination of the machine loading has the follewing basic

stages :-

cC.

D.

Determine the marginal value cf stock and the corresponding

optimal stocks for each manufacturing group.

Determine how much and when to produce each class two manufacturing

group.

Fix the production of class one manufacturing groups to give as

near optimal a loading as is possible.

Adjust the machine loading to meet practical constraints.

The actual procedure to follow depends on the projected state during

the month in question. Appropriate procedures are described for each

projected state with the main details given under the ‘'satisfactory’

state.

The section finishes with some comments on when the provisional

machine loading may need to be adjusted, e.g. to avoid two major

machine changes in a weekend.

4.2

Machine loading while severely understocked

TYPically there are a group of brands with similar penalty costs; and

4
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a few brands with widely different penalty costs - the priority, and

the non-urgent brands (including most class two brands).

The basic model assumes that shortage costs are proportional to the
shortfall. If severe stockouts are projected the marginal value of

stock will nearly equal the central penalty cost.

For brands with low penalty costs, this marginal value will exceed
their penalty cost; the first conclusion is therefore that such

brands should not be produced during periods of severe understocking.

The priority brands should receive extra production until there is a
reasonable probability that the brand will be in supply. The
appropriate preduction is determined by using the 'slightly under-

stocked' algorithm.

This leaves the remaining shortfall to be distributed over
manufacturing groups and brands with similar penalty costs.
Providing there is a shortfall for each of these brands, the costs
are independent of the actual shortfalls of each brand (since costs

are linear with the shortfall).

In practice, dissatisfaction will increase with the length of the
shortfall. Therefore to minimise dissatisfaction and give equal

treatment to all customers, the shortfalls should be proportional
to the demand. This would mean that the delay for receiving each

brand would be equal, e.g. six weeks delay on every brand.
Summary

Do not produce low priority brands.

Give equal delays for other brands, except high priority brands which

should receive better supply.
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Note. Check the proposed loading with the sales department. - they

may have other priorities.

4.3 Machine loading while slightly understocked

4.3.1 General features

General characteristics of this state are that shortfalls are likely
put should only be minor. Freestocks are kept to their minimum, so
class one groups operate at minimum freestock and class two groups
have minimum length production runs (generally two weeks for
manufacturing groups with several colours). Subtract these minimum
values from the residual stock to get the total expected balanced

stock or shortfall.

4.3.2 The optimal stocks

The optimal stock level for each manufacturing group gives equal
marginal shortage cost to each group. The appropriate shortage
cost, which defines the marginal value of stock, is found by trial

and error.

Estimate an initial value for the marginal value of stock. For

each manufacturing group, convert this value into standard cost units.
Use diagram 2 to determine the corresponding optimal standard stocks
and convert back into actual stocks following the guide-lines given
in part II. (For class two manufacturing groups either diagram 2 or

4 can be used).

Compare the total balanced stock with the sum of the optimal stocks.
Adjust the marginal value appropriately. (Increase it if the total

balanced stock is below ‘the sum, and vice-versa)




Repeat the process for this new value and interpolate to give the

optimal stocks for each manufacturing group.

4.3.3 Possible simplification

If all penalty costs are equal and the standard error of each forecast
is proportional to the demand, the balanced stocks should be divided

between the groups in proporticn to their demand.

If all penalty costs are equal but the standard errors vary, the

optimal balanced stocks are proportional to the standard errors.

4.3.4 Machine loading

The machine loading is determined exactly as described under 'Machine

loading while satisfactory'.

In summary; first the production of class two groups is determined,
then the class one groups are fitted around this in the best possible
manner, finally the machine loading is adjusted to remove overloads

for any category of worker.

4.4 Maching loading while satisfactory

4.4,1 General features

General characteristics of this state are that storage, shortage and
production costs are all relevant. The set-up costs mean that no
action should be taken within a range of stocks around the optimal

value. Only immediate costs need be considered.

4.4,2 The optimal stocks

The optimal stocks for each manufacturing group have an equal

marginal value of stock. This must be found recursively following
A 4/




the procedure below.

1. For each class one manufacturing group construct an average
marginal cost curve if the standard parameters are not applicable.

Alternatively the corrections suggested in part II can be applied

to the standard curve in diagram 2.

2. Estimate an appropriate initial value for the marginal value of

stock.

3. Determine, for each manufacturing group, the stock ievel
corresponding to this marginal value. For class one groups use
diagram 2 or the graphs produced at stage 1, for class two

groups use diagram 4.

4. BAdd up the total stocks required for this marginal value, and
compare with the available stock. Increase the marginal value

to reduce the stocks reguired, and vice-versa.

5. Repeat stages 3 and 4 with the new marginal values until the
allocation is approximately correct. This gives the optimal

stock levels for each group and the true marginal value of stock.

4.4.3 Machine loading

The machine loading aims to get as near to the optimal stocks as
is possible. If stocks of any manufacturing group substantially
exceed their optimal value, other groups cannot reach their optimal
levels. The optimal stocks should be recalculated ignoring this

group which will not be produced in the month.

If the optimal stocks are achievable, the suggested procedure for

machine loading is :-

(o~
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Determine which class two groups should be made. A group should
commence production when the stocks fall below the trigger level
(determined using diagram 5), and the batch guantity should be the
optimal quantity (also from diagram 5) rounded into a whole

number of weeks' production.

For each class one group determine the final stocks if the
group uses all the machines it is currently set-up ubon for
the whole month. If this is significantly below the optimum
stock level, assign another machine to this group for part of
the month; if this is not possible warn the planning manager

of the projected shortfall.

Class two groﬁps should be made on machines for which the current
class one group has projected final stocks above the optimum.
Where there is a choice between two class one groups, pick the
alternative which has the lowest set-up cost and keep the
marginal values of stock nearest to their optimal level.

(Generally the best choice is ébvious.)

This gives a provisional machine loading for the month based

on the optimal stocks and taking set-up costs into consideration.

4.4.3.1 Only cne class one group

Note that where there is only one class one group for a machine type,

the procedure can be greatly simplified since the marginal value of

stock can (almost) be directly estimated. The optimal production of

class two groups for this marginal value is found, and the class one

group uses the remaining production capacity.
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4.5 Machine loading 'pre-season'

The 'pre-season' situation resembles the 'satisfactory' situation
with an additional factor. This arises from the restrictions placed

on future loadings by the current loading.

Too low a stock of a manufacturing group means that, with full
production, one cannct meet a peak demand. Too high a stock can

result in surplus stock of one group while other groups are in short

supply.

Ideally one wishes to remain in the safe zone (see diagram 7)

where both minimum and maximum demand are catered for, but in the
tpre-season' period this may be impossible. To adjust for this the
marginal value of stock is corrected for the opportunity costs

involved.

4.5.1 Explanation of opportunity costs

Since opportunity costs are not widely understood, an explanation
is required. They can best be evaluated after the event. The
typical remark 'if only we had done that instead we could have
saved £X' represents an opportunity cost for the actual decision

of £X.

The marginal opportunity cost of understocking in a particular
situation is the difference between the marginal value of stock for
that manufacturing group after maximum production and the general
marginal value of stock. The reason is that an extra unit of stock
produced earlier would have saved this marginal opportunity cost by

increasing the supplies of the understocked manufacturing group.
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The marginal cpportunity cost of overstocking a manufacturing group
is the difference between the general marginal value of stock and the
marginal value of this group with no further production; again this
represents the potential saving, but in this case for reducing the

supplies.

The expected opportunity cost is the sum of each opportunity cost
multiplied by the probability that the event occurs, added up over
all future months. (Note opportunity costs more than a few months
ahead are generally zero.) Since understocking costs represent
opportunity gains for increased production they should be subtracted

from the overstocking costs.

An exact estimate of the opportunity costs is impossible without
knowledge of both the distribution of current forecast errors and

how the forecast may be altered before the final decision period.

With these figures a simulation would reveal the opportunity costs,
put until a forecasting system is firmly established, crude

estimates must be used.

4.5.2 Why are opportunity costs incurred?

Opportunity costs are incurred when a) decisions about a future
month can be made at a later date, b) more information will be
available to aid the decision-making then and c) current decisions

restrict the choices that may be made subsequently.

4.5.3 Estimation of opportunity costs

4.5.3.1 Will opportunity costs be incurred?

1, Determiﬁe the last date at which the machine loading can usefully
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be altered before the season.

For each manufacturing group produce minimum and maximum demand

projections for.that date. These will show the minimum (maximum)
demand likely up to that date followed by the forecasts for the

future that will be made at th;t date.

Estimate the stock during the season and the appropriate

proportion for each manufacturing group. Add this to the demand

projection above.

An overstocking cost may be incurred if the current stocks are

.

greater than the minimum demand projection.

An understocking cost may be incurred if the projected stocks

following maximum production from that date are below the maximum

demand projection.

Diagram 7 shows how there are regions within which no opportunity
costs are incurred, the 'safe' region; overstocking and under-

stocking. zones; and a zone in which both costs may be incurred.

4.5.3.2 Rule for estimating overstocking costs

Estimate the marginal value of stock during the season assuming

slightly above normal demand.

The estimated marginal overstocking cost is measured using the

minimum and average demand curves. At any time, the marginal

cost is one quarter of the marginal value of stock times the

excess of current stocks over minimum stocks as a proportion

of the difference between minimum and average demand. (This

figure represents the probability of overstocking times the

average opportunity cost.)
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To estimate the marginal overstocking cost multiply the average

marginal cost by the part of the season for which it applies.

4.5.3.3 Rule for estimating understocking costs

In a like manner, the estimated marginal understocking cost is
tthe average shortfall of maximum stocks below maximum demand as a
proportion of the difference between average and maximum demand'
times the ‘'appropriate part of the season' times 'one quarter of
the difference between the penalty cost and the marginal value of

stock'.

4.5.4 Determining the optimal stocks

The optimal stocks are determined in the same way as when the state
is satisfactory but the current marginal value of stock is adjusted
by the opportunity cost calculated above as the difference between

overstocking and understocking costs.

4.5.5 The machine loading

The machine loading is determined in the same way as when the state

is satisfactory.

4.6 Machine lcading while overstocked

4.6.1 General features

If the stocks are so high that current production will not be sold
during the current season, then storage costs and the risk of

obsolescence become dominant factors in determining what to produce.

It is unlikely that the company would allow stocks to climb to such

levels; almost certainly the workforce would be cut back before then.

e S———




Nevertheless some features mentioned here are relevant to high

pre-season stocks.

4.6.2 Storage costs

generally differencesin storage costs between the products are
irrelevant because the marginal value of stock is several times
the storage cost, but with very high stocks the marginal value of

stock may even be negative.

At such times one should concentrate on producing the manufacturing
group with the lowest production costs per unit of production time.
This is generally one of the class one manufacturing groups with

large annual sales which is relatively cheap to produce.

4.6.3 Risk of obsolescence

When current production may not be sold for a year or more, there
is a substantial risk that some products may become obsolete
before then with the result that remaining stocks must be sold

in a clearance sale or stored for a long time.

The more risky a prcduct, the lower the period for which current
stocks should satisfy expected demand. Since the cheap high-
volume products are less risky, this again indicates that one

should concentrate on class one groups.

4.6.4 New products

Obsolescence is particularly likely among new products since the
market for them has yet toc be established. This places a high

opportunity cost on the production of new preducts.

General advice for these'products is :-
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To delay production as late in the season as is possible. The
ability to raise the maximum production rate would be very useful

here.
To monitor sales regularly and revise the forecasts frequently.

It might be helpful to time the release so that sales build up

slowly, but this would preclude an initial sales drive.

4.6.5 Maching loading while overstocked

Production and shortage costs must still be considered while over-
stocked, so each manufacturing group shoulg be made in large
batches before stocks fall to a danger level. Nevertheless the
emphasis must be placed on minimising long-term costs of storage

and obsolescence.

General advice is therefore to concentrate production on the major
cheap brands in class one manufacturing groups while producing other

groups as appropriate with relatively large batch quantities.

4.7 Expediting costs

The above algorithms minimise production, storage and shortage .
costs. Any additional costs can be included as an adjustment to the
marginal value of stock. In particular this applies to expediting

costs.

If a manufacturing group cannot be produced in a month because of
raw materials shortages, its stock will remain constant. The

optimal stoecks should be determined excluding this group.

If this group can be produced, but only at an extra expediting cost

which falls to zero in thé near future, the marginal value of stock
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should be increased by the expediting cost per unit before the
appropriate optimal stock is determined. (This reduces the optimal

stock.)

4.8 Adjusting the machine loading

The provisional machine loading produced by following the algorithms
above gives suggestions for when each manufacturing group should be
produced. For class two groups this is the week- in which stocks

fall to their trigger level.

The provisional loading may contain uncdesirable combinations of
manufacturing groups. For example two groups which require a lot
of 'finishing' should not be manufactured together otherwise a
backlog of footwear to be finished will build up. Also one should
avoid two major machine changes at one weekend since the engineers

may not have time to complete their work for such weekends.

There is little change to the total costs by adjusting production
dates by a couple of weeks, therefore the provisional machine loading
can be freely altered to produce an agceptable machine loading
providing the total production of each manufacturing group is kept

constant.
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PART FIVE - SUMMARY

5.1 Introduction

The machine loading divides into two main stages each of which has
several parts. The first stage is data preparation, the second

machine loading.

The manufacturing groups are divided into two classes. Class one
contains the major brands produced in large quantities; class two
contains the specialised manufacturing groups of low-volume high-
profit-margin brands which are produced in short batches. The
treatment of these groups differs because of the large differences

in the proportion of time when they are in production.

5.2 Data Preparation (see part II)

The first stage of data preparation is data collection, which
involves the estimation of various costs, such as storage and
shortage costs, and parameters such as the production constant, K,

and the standard error of the forecast, &.

The next stage is to convert these costs and parameters into
standard values so that the standard graphs can be used. This
conversion differs for the class one and class two manufacturing
groups since costs during production are more important in the

former case, and set-up costs in the latter case.

A simplifying feature of these standard graphs is that an
approximation is used for the shortage costs. This has the property
that shortage costs fall to 16% of their previous value for every

increase of & in the balanced stocks, hence & is used as the standard




unit of stock.

For class two groups, this conversion completes the data
preparation. For class one groups, it may be desirable to construct
a graph of the marginal value of stock against net effective stock

particularly if more than one parameter has a non-standard value.

5.3 Machine loading

The machine loading is prepared in monthly blocks. Typically the
production in the first month is fixed since the raw materials are
already prepared; the second month is the important month since
current decisions determine the machine loéding for this month, the
machine loading for subsequent months is only a guide and can

subsequently be altered.

5.3.1 Classification of the projected state (see part I1T)

An algorithm is used to determine the machine loading in each month.
Since one algorithm will not cover all circumstances, there are

five algorithms designed to cover the full spectrum of .circumstances.

To determine which algorithm to use in scheduling a given month, the
supply status at the end of that month must be projected. This
status is then classified according to rules given in part III; for

each class there is a corresponding algorithm.

5.3.2 Creating the machine loading

The specific details on machine loading vary with the algorithm, but

the general pattern has the following steps:=

A. Determine the optimal stocks for each manufacturing group and

L 49
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the corresponding marginal value of stock.

This. involves estimating the marginal value of stock, then
determining the corresponding stock appropriate for each
manufacturing group using the pre-prepared graphs. The total
of the appropriate stocks is compared with available stock,

and the marginal value is adjusted suitably.

Determine the desired production of each class two manufacturing

group.

This requires the calculation of trigger stocks and optimal
batch quantities using pre-prepared graphs. These graphs will

also indicate the best week in which to start production.

Decide which class cne groups should halt production to

accommodate the class two groups.

Project the stocks of each class one group with full prcduction.
Fit in the class two groups on machines for which the projected
stocks are farthest above the optimal level. This determines

a provisional machine loading.
Adjust the machine loading to meet practical considerations.

Alter the machine loading as little as possible to reduce the

peak workloads for any category of worker to reasonable levels.
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APPENDIX 5

MONTHLY SALES (ADJUSTED) FOR SELECTED PRODUCTS

Product A

January

February

March

April

May

June

July

August

September

October

November

December

Total

Year

1 2 3 4 5 6 7 8
43 27 52 37 49 67 48 47
52 40 47 34 51 63 51 49
42 41 45 34 42 71 66 53
33 27 35 28 29 a4 32 35
31 35 37 56 31 41 43 26
47 43 43 13 31 49 36 33
40 37 50 32 34 42 39 35
49 46 42 35 51 59 40 31
89 73 83 68 84 74 75 57
66 80 70 62 79 79 59 53
79 55 75 69 63 59 58 65
107 106 65 61 50 84 72 62
678 644 529 594 722 619 546

610




Product B

January

February

March

April

May

June

July

August

September

October

November

December

Total

Year

1 2 2 4 5 6 7 8
39 20 62 37 40 53 37 57
52 25 42 19 18 55 22 22
30 21 52 20 8 45 29 16
8 20 32 9 4 12 16 5
12 27 8 22 12 15 21 6
25 48 45 58 60 42 20 19
44 49 63 S8 67 64 62 61
66 98 72 58 106 82 116 100
99 100 117 88 134 132 186 111
95 46 45 75 119 98 91 80
79 38 70 71 97 75 93 90
100 82 85 62 42 114 106 94
649 574 693 577 707 787 799 661
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pProduct C

January

February

March

April

May

June

July

August

September

October

November

December

Total

Year
1 2 3 4 5 6 7 8
33 12 35 41 32 20 21 22
42 20 25 32 17 14 15 20
31 13 23 27 4 30 20 25
7 11 23 10 2 6 13 7
7 19 14 14 6 10 11 6
15 33 19 38 13 17 6 12
26 29 48 39 26 24 23 27
43 65 38 39 a7 36 45 36
65 67 63 72 61 63 74 64
48 53 16 32 54 50 36 35
57 55 39 38 49 30 31 44
71 127 35 42 25 49 49 53
445 504 . 378 424 336 349 344 351
53




Product D

January

February

March

April

May

June

July

August

September

Octcber

November

December

Total

(—/ﬁ

~
o

Year

1 2 3 4 5 6 7 8
38 26 16 47 29 65 37 37
60 46 70 49 56 43 69 75
76 60 90 - 57 68 63 89 82
56 43 35 49 60 44 55 75
64 63 70 58 73 67 81 83
46 45 40 35 60 75 68 64
29 26 26 34 21 65 59 60
28 12 25 39 34 41 46 46
37 27 35 53 27 71 59 65
23 23 18 28 27 61 62 45
12 19 17 23 35 25 49 24
19 12 28 24 42 34 25 23
488 402 . 470 496 533 654 699 679




APPENDIX 6 CALCULATION OF PERFORMANCE MEASURE’S

Determination of the critical size for each brand

The critical size for any brand at a specified date is found by
dividing the unallocated stock of each size, i.e. the current stock
less immediate commitments, by the sizeroll of that size. The

result is the potentially saleable stock associated with that size.

The saleable stock is the minimum over all sizes of the potentially
saleable stocks and the corresponding size is the critical size.

The freestock is the unallocated stock less the saleable stock.

Distribution of the critical size

Moulds were divided into three classes according to the fraction of
potential production time for which a mould is in use (low up to

0.3, medium 0.3 to 0.9, high 0.9 and above).

The actual frequencies with which each size (and hence. mould) is
critical are found by determining the critical size at several dates
for each brand. The theoretical probability should be proportional
to the mould usage divided by its essentiality (see 10.4.4) which

can be calculated for each mould giving the table in chapter 10O.

Increases in balanced stocks due to a change in safety stock policy

Given two alternative safety stock policies, first calculate the
safety stocks for each size of each brand and hence determine the

change in safety stocks as a result of the policy change.

(@
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pivide the change in safety stocks by the sizeroll to get the
potential change in saleable stocks if that size is the critical size.
use the distribution of critical sizes obtained earlier to determine

the net effect on saleable stocks by adding up the individual changes.

Note that this assumes that the same size is critical under each
safety stock policy - a realistic assumption for small variations.
It overestimates the advantage of the alternative policy for large

alterations in policy.

Estimation of actual costs

The actual storage and shortage costs are calculated using the
stock position at one date by determining the rate of expenditure
at that date and multiplying by 30 to get the expected monthly

costs.

The storage costs are therefore obtained by multiplying the current
stocks by the storage cost per month. The shortage costs are
calculated as the unmet demand, defined as orders for.last month
not yet despatched, multiplied by the shortage cost per month.

To avoid bias in these results all figures should be calculated

at the same date in the month (since overdue orders are obvioﬁsly

higher early in the month), preferably near the end of the month.

The production costs are calculated from £he actual nould
schedules for the previous month, since the changes in this period
have had the most immediate effect on the stocks. The important
factors are the numbers of mould changes, and colour changes to

lighter and darker colours. Each of this has a known cost which

can be calculated at current prices using the table in section 8.5.




The total production cost is found by adding on the 'size-mix' cost

for each machine each week using the formula in 8.8.2.

Tf any expediting was required in the month, its cost can be
obtained from the planning manager. The total costs are the sum of

the above costs.

Estimation of expected costs

The expected costs are calculated for each manufacturing group

using the model provided in appendix C with the net aggregate

stock equalling the total stock for all brands in that manufacturing
group less the unsatisfied demand. The planned freestock and
saleable stock are found from the appropriate graph. The various
performance measures are calculated from the appropriate expected

and actual costs.
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APPENDIX 7  THE FIRST COMPUTER PROGRAM

MASTER #3530
{UGTICAL RALANCFUR, FIR>TLOUP, DALLY,SHORTTERM
1RTEGER SiUCK SI7ERULL,STLE
IRTEGELR PLASKINGUNTT (PLANKRT 0w Rk PLARKIROT pHE, WELK , STARTHEERK
IRTrGER WEECSOFFR  ERDWEE A BRANY, PRODN, DAY
PIMERSTUN DUBA(ADI,STUMREG0, 10, TULEARCLLS)
On/ARKAYS/ MARGRPGCHFD (A0, 5) , MLESCHEDCSD,5) (NSHIFTSCHED (6U45)
, ROLOURLCHRED (OO, S LISTROCTE) o ¥ VR (10)
[ ELr ASESCTIO), iSTOUKCIU) s o n, HalipRUDKN(S) , ¥ACHINUSE(S)
, O BAXDESPRESTZECD) XAk C20)  NURDLCE NUMVARTETFFS
, MINSTZe o MAXSEZE LS ACH (L), ¥UMFRELW(I0,25)
STZFROLLAG),V0) , AUNTEXCFOETF (L), MEASURE (40)
, JFRERALCOO)  HACHINE ST L INTTS TR CTy) s NTRECLOUR(S)
s NTHSTACT(S)Y  NEWSHT TS CI0)
, ERNFTIALRLG IO FINALREQCHD) , TOTALRLOCTO) »TNFIRFQ(ID)
, LOVERCTI0),PRUPORITTUN I, PROFC0LCT))
L TCUMREC(CO) ,RFLATIVERRAECTISY  SHUUTHFDREN(CTS)
, LREGSTZE AR HSHEFTS (IO A KUMPRGDON (D)
, TCutpPRGLN{TS) it ALANCAD(TH) ,UNRARY (1D}
CUMMON/VARS MCTYRE , WANGRY , S KAND , ENDWEEK, PRODN
, PLANNIRGUNTT, PLASNINGWFFK , PLANNINGTIME
, INPUTNCU, INPUTRELCS, BALANCEUP,DAILY, FIRSTLOOP
, LASTUWERUFPLAN,STANTWERK ,WEEK , WEEKSOQFF
, FONTH,EORT S TART, LASTHOUNT A, MUNTHULD
, FACH,NUAUN, MACHTULSE, KOLUR, KDLGRTOMAKE
. NbRAuD,NLOLMUR,NaniFT,wSWIFTBEI,NSHIFTYGT
B FIRFREF, INTToTOCATUTAL, FUMVELTASED, 1DUN, TFLAG, NUMN
CURION/RFALS/ ONF THOUSAND, TheoMILLTUN, DYRRY
, YREF,FAEES7,AVERAGIFKER, FRACTION
, TCUMREGTS, TOUTALPRUD, WEFKLY
FUUIVALERNCE (ICLEARCIZ FASHRECT))
FQUIVALENLE (Kf,tubaCi)), (STOCK(T, 1), XOSTEXPEDITECT))
FURMAT (111,26, 264nSCHEDULE FOR AN, GROUP , 213,33k FUR WEEKS,
13,30 Tu, 15777 bux, TWHEROSS UPERING STUCK, 17 /4
LOK, 1AnTOTAL PROPULTION,FAIT . U/ /  GUX,1YHSUFRICIENT TO COVER,
F7.3 7 4uX 1EMUF gEQTS I HonTw 32 /1)

QUUG FURMATC /717 wl1x,dbyins SIUCK PREOJECTION 4« [ /7

1
2
3

T1A LOHL ST STOLX UNBAL'D TOTAL REQTS,
SX 2SHERGIECTFD SALEABLE STOCKS/ 12X, ZHNO, 15X,
23HSTOCK OVER o>CHEUULE  AXx, /7 (1lsbéy MT) )

QOUS FURMAIC // 11X, 37H*e NOTE de KESCHEDULF CNLY 10 MONTH,13 )

9uu6
EAVE
GGu9
GOYG

G011
9012

44

1
2

1

FURMATC/ /7] kYK, dbtivr FVFESTUCE ANALYSLIS *+ ///

L5A,26H812E CULUUR RANGE ToTaL 7/

SAK. THMINUMUM LIRS B6A,0nSURPLUS SI8AFO,0 /7 )
FORSAT (AN p QX 2didas OVERALYL SUPPLEFS k%)
FURIIAL (1hivs B7X,2¢ABRUDDCTION  (OMMERLING/ 59X,

Dotiwey SHORT=TERN SUNHEDULE *x )

FURMATC(// TY5,2F00,0,1%4,115 )

VURVALC// /7 B1K,24H» HEGULRFERENTS BY SI1ZE * /1 G (15x,10187) /)
FORNMATC1HT)

WRITECIO,Y012)

INPHTRECS==1

PLANK INGHEE =260

TF (1aPUTRECS) 100,100,0

WKITF(3G,Y058)

WRITE(SD,Y066) LASTHONTH

100
P4t
1464
15U
160
210
250
2501
2502
2s5u2p
250a
23uU3
2504
2508
23506
2507
2508
2509
2510
250
2501
2502
2503
2504
2545
2546
2507
279
2701
2lu2
520
3350
350
1501
3507
5503
360
30014
3602
36U3
505
370
3701
5707
375
ey
et
585
390
95
410
Lie
416
A
430
455

Epg Sl e
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-
33
0
C
1" C
4
46
o €
50
zq"
547
C

DU 70 RKAND=1,NBRAND
TF (LLISTNUCBRANDY ) 70, 70,0
WEITECS0,5010) LISTNOCERARD) , TSTOCK(RRAND) , UNBALANCED (RRAND) ,
1 KUMREGCR=AND, LASTHURTH) |, CUMKELEASES (GRAND)
70 CUNTIRUE

READ TH 'SCHD' RECURDS FOR Niw MACRINFE TYPE JF NECESSARY
ANU THEN A "MCDA' RE{ORD FuRr SUME MANUFACTURING GROUP

100 CALL INOUT(5,20,2).
ITF (MLTYPE) GY30,0,0
110 LASTWELEKCGFPLANSENDWEFRK
1172 BALAKNLFUP=,FALSE. :
NHAEH,STARTwEtK,NSHIF!an,msnxstgTzo
WEEK=PLANNINGWEEK
CALL CLEARCICLEAR,445)
120 MACH=0
MUNTH=(LWEEK+3) /4
DU 150 me=1,5
IF (MANGRPSCHED (WEEK,MC)~- MANGRP) 150,0,150
MACH=MACH#1
NSHIFT = NSHIFTSCHED(MEEK,MC)
KUMPRUDN(HE) =kUMPRODNCHG) FMUDSCHED (WEEXKMC)XNSHIFET
1 * MACHBPROOGN (MDY / PLANNINGUNIT
NSHIFTTOT=hsHIFTTUT + NSHIFT
KULOK=KOLUURSCHED (WEEK MC) . - -
TF (kULOR) 150,150,0 :
NEWSHIFTS(KGLUR) = NEWSHIFTS(KOLOR) + NSHIFT
NSHIFISET=NSHIFTSET + NSHIFT
150 CUNTINUE
IF (MACH) 210,210.,0
WEEKSUFF=0
IF (STARTWEEK) 0,U,23v
STARTWEEY=WEEK
MUNTHSTART =MONTH
[DUM=STARTWEEK+21
[F (LASTWEEXOFPLAN GT,IDUM) LASTUEEKOFPLAN=]DUM
GO TO 230
NC PRODUCTION THIS WFEK
SEE IF THEKE 1S A FOUR~WFEK GAP=1F SU STOP SCHEDULE HERE
210 1F (STARTWEELK) 250,25U,0
WEEKSUFF=WELKSUFF+1
1F (WEEKSUFF=4) 250,0,0
BRALANCEUP=,TRUE,
GU TO 250
EVALUATE TOUTAL PROLGUCTION BY 'MONTH!
230 1F ( WEEK Npg MONTHx4 AND WEFK, LT, LASTUEEKOFPLAN)Y 60 ¥0 250

NMACKE=0
DU 240 NUM=1,5
mMC =ISTMACH (NUH)

TF (KC)Y 240,240,0
TR (KUMPRUDR (I CY)Y 0,240,0
NMACH=NMACH+1
MACHINUSE (NHACH) =MC
MALCHTHUSE 1S A MaCHINE USFD IN THIS SCHEDULE
TCUMPRODN(MONTH) =T CUMPRUDN(HMONTH) + KUMPRUDN(MC)

440
445
450
4501
4060
Suy
SU2

S08
520
550
SO5U
550
560
565
70
610
615
625
630
635

640

645
6451
654
655
660

850
850
QUl
910
90
9245
Yk
950
9355
233
940
942
P4




a6

.
25

OO OO

aoo

240
250

270
280

340
350

380

CONTINUE

WEEK=WEEK*1

IF (WeEK=LASTWEERKUFPLAN) 120,120,0
IF (STARTWEER) 20,20,V

NOW START PROCESSING

CHECK TO SEE TF THERE 1S A FOUR-YEEK GAP AFTER THE END
IF SO ITHg FINAL STUCKS WILL HAVE TU BE BapANCED UP
RALANGEUP= WEELKSCFF _GU.0
pU 270 IpUM=1,4-MEEKSUFF
WEEK=LASTWEEKOUFPLANSIDUM
DO 27y MC=1,5 - .
WE NEED 0T BALAMCE UP IF THIS MAN,GRP IS MADE ON
ANY MACHINE Ih THF SUBSEOUENT & WEEKS,
BALANLELP=BALANCFUP JAND MANGRPSCHED (WEEY,MC) [ NE, MANGRP
IF (BALANCEUP) LASTUWFEKOFPLAN=WEEK=4
LASTVUNTR= (LASTWLEKOFPLAN®3)/4&
TUTALPROP=TSUMPRODN (LASTMUNTH)
MACHTUUSF=MACHTINUSE(Y)
PLANNINGTIME=STARTUWEEK
IF (DAILYY PLANNINGTIME=S 7#STARTWEEK=-0
READ IN STUCKS,SIZEROLLS AWD REQUIREMENTS

EXLEPT=NG STORKS Tk WEEX ABOVE 1, AND OTHER INFURIMATION NOT

EXPECTED
CALL INOGUT(30,45,8)
IE (,WOT,FLIRSTLOOK)Y GU TO 519
NBERANDZBRAND - .
CALCULATE STOCK INFORMATION FOR EACH BRAND
KBRANUS]ZES=0
DU 380 BRAND=T, NRKAND
HALANUED,BALBAKYT= TSTUCK(LRAND)
pyU 350 ST1Z28=1,40
SZLRL= SIZERULL(SIZE,BRAND)/THUUSAND
1F (S<RLY 350,350,0
NERANDS [ ZES=NBRANDSTZESH]
KSTutk= STOLK(SIZE,BRAND)
TREQSIZE(SIZE)= IKEOSIZE(SIZE) = KSTOCK
CALCULATE THE BALANCED STOCKS OF RACH BRAND
SALEABLE= KSTUCK/SZRL
[E (SALEABLE-BALANCED) 0,560,360
DUMMY=BALANCED
BALANCED=SALEABLE
SALEADLE=DUMMY
1F (SALFAHLt‘LT_HALBART_AND.SZRL,GT,SU_) BALBART=SALEARLE
CUNTIRUE
UNBALANCED(RRAND)= 1SI0CK(BRAND) = BALANCED
UNBART(BRAND) = TSIOCK(BRAND) = dALBARI
STURE THe UkgaLAancrD STOUKS FOR EALH BRAND
AND THE UNBALANCED(DAR ONF S1/8)
TSTOCK(BRANI-)= TSTOCK(BRAND) * FUMRELEASES(BRAND)
QU ITPUT STOLKS RECORD FOx RIS BRAND
CALL QUTPUT (STOCK (T, BRKAND) . 3)
CUNTINUE
CALL ULEARCSTUCK, 00D .
THIS RECURDS THAT I1HE STOCKS HAVE BEEN PROCESSED AND

—~J
SN

950

965

970

980
1000
1002
10US
1007
10u8
1010
102V
1025
1050
10355
10490
1050
1055
1060
1065
1070
1075
1080
1085
10838
1090
1110
1125

1130

1150
1155

1210 -

1240
1250
1270
1275
1280
1285
1290
1300
13510
1315
1350
13355
1340
1360
1370
1410
1420
1425
14350
1440
1450
16460
1480
1510
15¢5




[ THE STOCxS ARF OVFRUWKITTYEN
apuv up IpITTAL STOLK
'y 510 KUMRFLFASED,IH)ITSTOCKIOTAL=D
- DU 52U BRANIET, NARAND
KUMRELEASED=KUMRFLEASED + XKUMRELEASES(BRAND)
- 520 pNIFSIOCKTOTALSINITSTULKTOT AL + TSTUCKC(BRAND)
L TCUMREQTSE TOTALPROD + INITHRTUCKTOTAL
UPTIUNAL CHEUK CAN GU_RERF
CHECK FQu PRODUCTS ONLY REWUIRED IN LATER MONTHS
NQWw FIND THE MUNTH AND

CUMREN(BRAND ,PUNTH) IS T4t TCTAL REQUTREMENTS
TO THE ExD OF EACH L WEEK PERIOD.
o pU 56U MONTH=1,20 .
e pO 56U BRANB=T,NRRAND
e 560 TCUMREQ(MONTH)= TCUKREQUHONTH) ¥ KUMREQ(BRAND MONTH)
NEED TWO PERIODS FUR CALCULATIUN RELOW
cHECK TO SEE ITF REWTS 110L MONTH EXCEED TOTAL

e}
OO OO0

OF THE ReWTS FUR THONTH® WHICH (OULD 8E MET,

OO O

TU THE INPUT KEQTS, FRACTION THER EXCEEDS 1.
P MUNTH=1 .
570 MONTHULD=MONTH
PUNTH=MONTH+1 -
1F (TCUMREN(MONTH)~ TLUMREQTS) 0,580,580 -
- 1F (TCUMREQ (MUNTHR) =TCUMKEQ(MONTHOLD) ) 0,0,570
o ERACTIONS TCUMREGTS/TCUMREQ(MUNTH) -
e putny=90,
N 60 TO 590
580 FRACTION= (TCUMRFQTS = TCUMAEG(HONTHOLD) )/
e 1 (TCUMRFU(MONTH) =~ TCUMREQ(MUNTHOLD) )
. pUMMY=ONF = FRACTION
590 DU 60U BEAND=T,NBRAND
VULOk:KOLUUR<BRMHU
- IF (xOLUR) 6UU,600,0
- C QUTPUT STZEROLL RELORDS
20 CALL QUTPUT (ST1ZERULLCT/BRAND) 1 4)
C SET up TOTAL REQUIKEMERTS FOR EACH BRAND
o7 TUTALHEQ(URANU):FRACTIUN*KUUREQ(RRANU;HUNTH) +
- 1 DUVPY*KUNHEQ(HRANn,HONTHOLD)
o DETERMINE THE PROPURT TUN UF THE REWQUIREMENTS
FOK EACH Cupourk AND FOK FACH BRAND

iz Kol

T YN1T81K(KULUP):{NITSTK(KDLU&) + TSTUCK(HGAND)“KUMKELEASES(ERAND)

o VRUPOKTKON(BRAND)=(TOTALR&Q(HKANP)-KUMRELEAnFB(HRANﬂ)
PR 4 (T()UMP.F()TS~KU!~'HPLFASH))
b PROPCUL(KULOR)= PROPCULIKULIRY) + PROPURTTUN (RRAND)
i 1 F (PxOpCUL<KULUR).LT.U,OU11) PHOPCDL(KULUR):U.UU11
- 600 CUNTINUE
a NUMyAKTETIES=HRRAMDSTLES
) MCDA(56)=NBRAND
FimD OUT THE MUMRER OF COLOUKS
NCOLOUR=0
A pu 63U KOLOR=1,8
’ 650 1+ (pkOpCYUL(KULOR) (NE.O) NCOLUUR=NCULUOUR+1
83 MEDA(35)=NCOLUUR

B
|

'
(@]

)

FRACTION SUCH THAT THe REQUIREMENTS
ARE MET 1P Ty THIS MONTH AND'FRACTION' GF THAT MONTH.

IF THE RpQUIRFMERTS ARe SUFFICIENT, FRACTIUN 1S THE PART

1F REGTS INSUFFICTIENT, FRACTION IS TAE RATIG OF 'TCUMREQTS'

/

1530
1600
1610
1620
1625
1630
1640
1650
1655
1700
1702
1706
1707
1740
1750
1760
1772
1800
1803 -
1304
1806
1807
1810
1812
1814
1815
1825
1850
1835
1840 -
1850
18501
1855
1857
1865
1867
1875
1380
18748
1890
18991
1900
1902
19340
19355
193551
1940
1945
1950
1955
1957
19060
1965
1970
1975
1980
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GUIPUT GENERAL INFURPATION On MAN, GRUUP
WRITF(30,9001) MOTYPE MANGRY , STARTWr XK, LASTULEKOFPLAN
y 1N1T5TUCKTUTAL,Tb7ALPRHD,FHACTlom,MON[“

CALCHLATF THE REQUIKEMENTS OF EACH S17E
MAINLY FOR'FORGY RECURDS,BUT ALSG FOR INFORMATIOR
THUM CUNTATNS PMAXUESTIRESTZE® FOR THE SMatl STZE MACHINE

IDUthAXDESiRESIZL(XSIHACH(1))
READ 1# ANY FORCp RECORD
CALL LNOUT (50 ,50G,0)
1F (,nOT.FIkleUUP.Ahb.IDUM.GT.U) 6o 1O 810
FURTHFR (ALCULATION REGUIRED FUR TUP SIZES AND NUMSTZE
MINSTLE,NUMSTZE=D .
DU 64U 3RANET RBRAND
wOKK GUT NET REQTS UF ELACH BRAND
On FIRST LUOP THp INITLAL STOCKS OF EACH SIZg ARE KNOWN
ON SURSEGUENT LOLPS THRESE AKE ASSUMED BALANCED
DUMMV=KUNKELFASFS(RKAAD)
1F C NDT,FIRSTLOGR)D PUMMY=TSTOCK (BRAND)
TNETREQ(FRAnh)=(TUTALKEQ(BR&ND)-DUNFY)/THOUSAND
puU A8U ST1Z4E=1,40
DU mHEU grakin=1 , NRRAND
)HEQS1ZE(SIZE)=iPtQSIZE(SIZE)+TNETREQ(B$AND)*SIZEKOLL(SXZE.BRAND)
Tr (TREGSLIZF(SIZED) 0:680.:0
NUMSTZE=NUMSTZE+1
MAXS1LE=S12E :
IF (MINSTZE ER,0) MINSTZ2E=S12E
CONT NUE
WKITEL30,%011) IREUSTIZE
pO NUT NpFD TO SET'MAXDESIRESIZE'LF ALREADY SET
1F (luum) 0,0:.810 -
1F (NFACH=1) 610,790,V
py 73u SIZE:MINS!ZE,VAXS]ZE
TN ASURE® (ORTAINS THE tFORC' RECORD,IF ANY
1F (MEASURE(SIZED? 730,730,0
MC= MEASURE(SIZE)
KUMPRUDN(MC) =g UMPRODN(MC) - IREQSTZE(SIZE)
CONTIHNUE
NUM=1
MACH=MACHINUSE (NUM)
pu 75U GlZE=MINSIZE,MAXSIZE
IF (MaACH) 750,75000 "
1F (MEASURE(SIZED)D U, U750
[FLAG, KUMPRODN (HMALR) = KUMPRODN (MACH) ~IRENS|ZE(SLZE)
1F (IrLAG) U,0,750
SEI THE T0P SIZE FUR ANY MACHINE BY SEARCHING THROUGH TTLL
THe CUM.RFUTS EXCEED THE prOph FUR THAT AND FARLIFR MACHINES
MAXDESIRFSIZE(MACH)=812E
NUM=NUMeT
MACH=MACHINUSE (NUFD
1F (MACH,.NE 0) KUFHPRODN (MACH) = KUMPRODN (MACH) *+ 1FLAG
CUNTINUE
WITHUUT KOUNpING ERRORS FOR LAST MACH SHOULD FND WITH MAXSTZF
1TF (MACH, HE U) WAKDES IRESIZE (MACH) =MAXST2E
Gu T0 810

1988
1990
19901
2000
2005
2uud
20U9
2009
2010
2UH
20240
2050
2050
2055
20060
20062
sod
2006
2070
2075
2060
2110
2124
2149
2150
21060
2105
2170
2190
2195
2302
2310
2315
2550
2335
2345
2350
235040
2370
2410
24615
2420
2425
2450
2440
2450
2455
2458
2uaol)
2405
2470
2415
2490
25058
25140
2515
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790
6510

820

830

WITH UNLY ONF MACHINE SET TOP SI7E AS 2/3 MaxSl1ze

MAXDESTRFSTZF GMACHINUSE (1)) 2 (MINSTZE+MARS L 2E+MAXSI2E) /3

FIRSTLOUP=. FALSE. o
CALCULATE THE hIwUMUM ANp AVAILALLE FREESTOCK

T8 MaX, SPREAD IS LUW ,THEN [N AdY WifK SOME FRACTION
UF THE S17ES CANNOF BE MADE '
FRACTLION= OnE = (NMACH*HACDA(25)) /FLUAT (MAXSIZE-MINS|Z2E)
1F (FRACTIOR) &2U,6830,0
1§ (ONE - FRACTION) ReU,820,830
FRACTiON= O,
CALCULATE MINUMUM FREESTUCK
LF THE WINUMUM DESIRED FREESTOCK 1S ZFRO,SET 1T
MINFREES 7= (HRRANDS L ZES~NUMS I 2E+5*NPACH) xPRODN/ 2
MINFREECL=U
1F (NLOLOUR GT,1) MINFREECL=S*NMACH*PROpN/2
MINFREERG=FRACTION«N®ACH*PRODN S
THESE ARF THE MINURUK STOCKS NECESSARY TO SUSTAIW
STOCKS UF ALL SIZES AND COLOURS
MINERFE= MINEREESZ+MINFREECL+MINFREERG
TF (MUDA(Y7 )y O 0) MCDLDA(I7)y=MINFREE
DEVERMINL SPLIV OF ANY EXTRA FRE£STOCK
MOST OF THIS GODES 10 INCREASING THE BATCHSIZE
BUT SOME INCRFASES THF COLUUR AND KANGE EFFECTS
THE RATIU 1S NUMSTZE:RATIOCL:RATICRG
QATIOUL=SURT (20, «MCDALLI) *(NCULUUR=T)/MCDA(22))
RATIOKG=FRACTION*FRACTIUN*NIACH*22.5 -
22.5=(LAP/FREEI*SIZES IN MC » HALF (FOR AVERAGE)
FREESZ CUNVERTS THE FRESTOCK IN PAIRS TG THE PART
USED TU INCKEASE BATOCHSIZES,anD DECREASE MUULD CHANGES
FREESZ = OxF JCONURSTZE+RATIOCL+RATIQRG) » PRODN)

DETFRMINE REWUIREMENTS

SHORTTERM= DAILY OR, LASTWEEKOFPLAN, LE.STARTUEEK+S
URITE 'STOCK PROJELTION' HEADING .
WRITE(C30,Y004) CTOUM, LDUM=MONTHSTART , LASTMONTH)
TF (SHORTTERM) WRITE(S0,9009)
DECIDE WHETHFER THIS IS A SHORT Ok A LONG RUN -AND
CALL APPROPRIAVE SUBROUTINE
JENERAL(TJSSTARTUEEK=T
JENERAL(2)=LASTUFEKOFPLAN = JENERAL(T)
TP (SHORTTERM) GO TU 090
CALL LONGTERMREQTS
TEF (LASTWEEYOFPLAN=4%LASTMONTH) 940,940,0
WRITELSO,Y005) LASTMONTH
LASTWEFKOFP | AN=4+LASTHMONTH
RESCHEDULE FOR SHORTER PERLIOD TO ATTEMPT TO AVOIBH STOCKOUT
GU TO 112

890 CALL SHORTTEpHMREQTS

FILL UP GTHER PARTS 0OF '5SIC' RECORD

940 JENFRAL(1U)=AVERAGFFREE+*THUOUSAND : :

AVERAGEF®FE MAS MFASURED IN WEEK'S PRODN/SIZE

NOW MFASURE 1T IN PAIRS

SIZE FFFECT TN IDUM, RANGE IN LFLAG
IDUM=AVERAGEFREE* (NUMSTZEXPRODN)

25350
2550
27140
2RUZ
2303
2806
2au’
2810
2815
2820
2825
284U
2862
2345
2RGY
2850
2855

2857

23858

25060

2865

29ue - -
26038 -

2906
2y u8
2910
2920
2922
2927
2928
2930
3000
5002
3009
012
3018
3020
3025
3050
305%
3070
3075
Z0v0
3110
3129
3150
3140
3143
3150
32140
3500
3510
3515
3520
35¢3
3550




el

970

1210

Y

KOLOURADV ,JuNERAI(9)= AVFRAGEFREE*RATIOCI *PRODN
TFLAGSAVERAGEFREF*#RATIORG*PRODN
AVERAGEFREE=S AVERAGEFRER/FRFESZ
JENERAL(TT)= MINEREE + AVERAGEFREE
WRITFC3ID,Y006) MINFRKEESZ, MINFREECL,MINFREERG,MINFREE,
IDUM, KOLOUKADY, TFLAG, AVERAVEFREE
WRITE vUT A *mMCDAY RECURD
BRAND=0
CALL CUTPUT(MCDA,2)
WRETE uUT A'BSIC' RECURD
JENERAL(H)=RMACH
CALL UUTPUT (JENERAL,1)

QUTPUT *RECS' RECORDS

STURE FRACTION Of TOTAL REQTS MET BY SCHepULE END
FRACTION=( JENERALCGO=JENERALC(3) ) / FLOATCJENERAL(4O) D))
CALL UCLEARCJENERAL,4D)
DL CG7U BRAND=T ,NPKAND
ITF (LISTHU(ERANDY)Y Q704970,0
JENERAL(II=LISTNOCBRAND)
JENFRAL(2)  kOLOR= KQOLUCUR(BRAND) -
JENFRAL(ZIIS:NITIALREQUBRAND) = KUMRELEASFS(BRAND)
JENERAL(4)= FINALREQ(BRAND) - ENITIALKFG(BRAND)
JENFRAL(S)SPRUPCUL(KOLOGK)Y *THOUSAND
KUMRELEASES (BRAKD)=ENITIALKEQ(BRAND)+ JENERAL(&)*FRACTION
CALL YUTPUT (JENERAL,S) : : - -
CUNTINUE

PRUCESS 'L DS AND 'RAWS' RECORDS
CALL INQUT(55,55,4) : :
CALL iNOQUT(60,60,8) : s

START 'WEEKLY' PART UF SCHEDULFE.

THIS PRUCEEDS ONE UNIT AT A TIME, WRITES OUT ARY QUTPUT RECORDS

CREATING NEW *WKLY' RECORDS wHEN (CHANGES OCCUR
IT ALSU UPDATES THE TOTAL STOUCKS
1F (PLANNINGUWEEK NE, 1) MEASURE(17)=1
FOK CONT[NUTWNG RUNS CHECK MACHINE LDADING
IF (PLARNNINGWEEK , NE,STARTWEFK) MEASURE(17)=-1
1f THFERF ARE SUME WEEKS BEFOKRE THE START, CLEAK THE MACHINES
DAY=0
NSHIFTSET=0
NUM=1
PLAANINGTIME IS INITIALLY SET AS STARTWEEK (OR 7xSTARTWEEK=6)
PLANNINGUEEK=STARTWEEK
MACHThISWEEY ,HACHASSTWN=0
MUNTH= (PLANNINGWYEEK+3) /4
CALL CLEARCJENERAL,40)
py 13060 MACH=1,5
MC=RANGRPSCHED (PLANNINGUEEK, MACH)
IF (ML) 0,0,1220
WITH NU HANUFACTURING GROUP TO BE MADE THE CURKENT MOULDS
NEED NOT BE CLEARFDL.
RESET PLACES WITH AN IM2OSSIBLE CULOUR
JEHERAL(MACH) =MEASURE(HMACH)
JENERAL(10+MALHY=-10

3544)
3550
3500
3565
3570
35701
36U0
3610
5620
3650
3070
3080
3700
3702
3708
3710
3715
570
37¢5
3730
3735
3740
3750
3760
35770

3790 -

3795
3300
3810

3820 -

LU0

4Que-

4003
40U5
[AVIVNg
4QUs
4010
4011
4013
4014
40715
4020
4025
40350
40355
[AVBRY
5055
4080
4110
4115
4120
4125
6127
4129
4130
4135




Gu TO 1300
C FInNTISRED 1+ NOY COKRECT MANUFACTURING GROUP
1220 1F (ME=ARGRP) 1300,0,1300
MACHTHISWEEK=HACKTIAISWEEK+1
JENERAL(MACH) =  MULDSCHED(PLANNIRGWEEK,MACH)
I 1F A LouG  RUN GET REMAINING INFORMATION FROM'SCRED'DETATLS
& NSHIFT=NSHIFTSCHED(PLANNINGUEEK ,MACH)
. 1F (pAalLY) 6O To 1240
0. 1F (SHORTTERM)Y GO T0 1250
I KULORSKOLUUNSUHED (P LARRINGWEEK, MACH)
2. 1F (NCOLOUR Fu.1) KOLURSKULOUR(NBRAND)
. 1F (XOLOR) 1230,123%0,V
4 MACHINES (KOLOK)=MACHINES (KOLOR) +1
Gu TO 1270
1230 KULOR=1T0 *
- MACHASSIGHN=ITACKASSTGNYT
ey C 1F THE COLUUR CANKUT BE (MMEDIATELY DETERMINED
C SE1 IT Ty 10 AND CHOUSE 1T LATER
60 TO 127U
¢ FIND CULOUR FOR SKURT RURNS

£

E I FIND PROLUCTION FOK THE WEXT DAY (SUBTRACT TOTAL ALREADY uSEN)

.- 12640 NSHIFT=ASHIET= 3xDAY

o TF (NSATFTY 1500,1300,0

L 1F (NbN]FT,GT.PLANNINbUNIT) NSHIFT=PLANNINGUNIT

e 1250 1F (MSHIFTSET+3,GE.NTHSTART(NUM+Y) ) NUH=NUM4T

- KULORENTHCULOUR (NUM)

- 1270 JENFRAL(MACH+10)=KOLOR

e JENERAL(MACH*+5) =MACHPRODN(MACH) * NSHIFT/PLANNINGUNTT
P NSH[FTSET:NSHlFTSETh\JSNlFT

pet 1300 CUNTINUE

k¢ c ) 7

RS c COLOUR DETERMINATYUN : -

T C WITH ONLY UNE MACHINE IN USE,COLOUR TO MAKE IS 'KOLOR®

- MEASUKE (10)=KULOR
: 1+ (MACHASSIGN) 1710,1710.0

on’ o ASSIGN ANY MACHINES NOT YET FIXED (IF ANY)
i IF (NBACH.EO.1) GU TO 1710
a0 C WEITH Only UNE MAGHINE DECIVDE COLOUR 1IN 140
EE C WITH ShORT RUNS COLODUR HAS ALKEADY BEEN HECINED
4 C BETERMINE COLUURS FOR UNASSIGNED MACHINES
- MACHASSIGN=D
i nu 1340 KULOR=1,A
- DUMMY= PROUPCOL(KOLOR) *MACHTHISUWEEK
a’ MACH= DyMrY
: IF (MACH. LT MACHINES (ROLOKRD) MACH=MACHINFS(XOLOR)
i o € MALH REPRESENTS THE MINU@UM KO.OF MALHINES FOR TuAl COLOUR
; DUMMY=DUMHY -MACH
wal T 9 DUMMY ©S THE FRACTLON OF EXTRA MACHINES HEEDED
o MACHINES (KOLOR)=MACH
528 1F (DUMKRY) (,0,1340
; CUVER(KOLOR)= ORFMILLION
Sac GU TO 1340
' 1320 CUVER(KOLUR)= MAFHTHIbWFEK«(}NITSTK(KOLUR)+€*MACH*PRODN)/DUMMY

2 1 + MACH*xULUURADY

' c WE ADD COLOURADV FUR FACH EXTRA MACHINE NEEDHD

¢ AND THEN SURTRACT 1T FUR ALL MACWINES OF THAT COLOUR

6257
G4

~
CO

4160
4150
4155
4160
4105
4200
4210
4220
4225
42354
4255
L2640
4245
4250
L2060
L26D
4268
420
4280
4300
4303
4310
4320
43525
4350
4355
4370
4375
4380
4390
4500
4502
4515
4520
6540
4545
4550
4560
4565
4600
6610
L6210
4625
4630
L6355
L6358
L6465
LELE
4650
Lol
4670
4680
47170
47101
4713
4716




? C
B C
4 C
1340
£
1309
10,
- C
12
, 1370
1410
e I
- C
22 R
2 .
1420
nel C

i 1440
C
e C
A C
e c
C
42
1. 1450
' 1400
1470
' 1490
o ¢
C
5o 1710
g5 c
C
5T 1720
60
82

LAST WEEK, THIS DISCOURAGFES UNNECESSARY
WHILE ~07 prasStag 1N pFaAVIOUR
THUS COVER IS A COKK=CTED
puU 13350 MC=11,15
1F (MEASUKE (ML), FU,KOLUK)

COLOUR CHANGES

Uf COLUURS NEEDING MaANY
STOCK COVER

MACHINES

CUOVER(KOLGRY=COVER(KCLOR)Y-KOLOURADV

MACHASSIONS MACHASSIGN + MACH
GU TO 141v
pUMBY=ONEHTLLION
pU 1370 xULOR=1,R
FIND THE CULODR WITH LOWEST COVER
IF (CUVER(KULUR),GE,DUMMY) GO TO 1370

KULURTOMAKE=KULOR

PUMMY=COVER (KOLOR)

CORTINUE

MACH{NES(ROLOHTGNAKE)=MACHINES(KOLORTUMAKE)+1

CUVRER(KOLURTOMAKE) = UNEMILLIUN

MACHASS TGH=MACHASS TGN+

1F (MACHASSIGN=MACHTHISWEEK) 1360,0,0
NOWw FIND THE MACHINES TO BE ASSIGNED
FIKST REROVE THOSE ALREADY FIXED

p0 14¢0 ¥C=11.15

KULURS JENERALGHMC)

IF (KULOR)Y 14¢20,1420,0

MACHINES (KOLOR)=MACHINES(KOLOR) =1

CURNTINUE
ASSIGN SaME COLOUR AS LAST WEEK (1F STILL NEFDED)
pU 1440 MC=11,15

1F (JENERPAL(MC) ,NE.10) 60 TO 1440
KULOR= MFASURE(MC)
IF (KULOR) 1640,14640,0
1F (MACHINES(KOLOR)) 1440,1440,0
JENERAL(MC) =KULQOR A
MACHINES(KOLOR)=MACHINES (KOLOR) -1
CUNTINUE
THLS HAS ASSIGNED ALL
LAST ubkky,
BECAUSE NO 3 704 IS BEFTER FOR CHANGING OUT OF
BLACK, THIS MACHINE WILL BE LEFT FREE(UHFRE THERF LS A CAOICE)
ASSIGN REMAINING MCS ~ LUWEST COLOUR TO | OWEST MACHINE
MC=11
p0 14%0 KOLOR=1,8
1F (MACHINES (KOLOKR))
1F (JENERAL(MC),FQ.10)
MC=MC*1
IF (MC=15) 1460,1460,15690
JENERAL(MC)=KULOR
MACu]hEs(KULOK):MACMINES(KOLOR)—1
GU TO 1450
CUNTINUE

MACHINES WHERE THAT COLOUR WAS MADE

1490,1490.0
GO T 1470

SPORTS =%
sUT CAN BE

wx SPECIAL COHDITION FOR STANDARD
NUFBER 3 704 195 NOKMaLLY SINGLE INJECTION

IF (MCTYPE®MANGRP . NE,/U4) GU TO 1720
I1F (JENERAL(13) . FH. D) JENERAL(3)=JERERAL(3) *G/10

pOUKLE

CHECK TU SEE tF THERE ARE ALTERATIONS FROM LAST WEEK
IF SO WRITE Ul A NEW RECORD
IFLAG=0

~J
D

4719
4722
4725
L76U
L7745
4750
4755
L7060
L7069
L7608
4770
L7715
L7038
L7380
L4785
4790
L7795
48140
4819
LE20
4825
4830
L8585
4840
LBLS
4850
6855
4357
3060

4865 -

4870
4875
L8380
4890
4900
4902
4903
4904
6910
4915
4920
46945
69 50
L9355
L9440
4960
L9 o5
4970
4975
4980
L4982
64990
LO9S
5006
5007
5(1¢0




g

b

1730

pU 1730 1oUk=1,15

1F (JENERAL(IDUM) JEQ,MEASURE(IDUNMY)Y GU TO 17230
MEASURE(TDUN)Y = JFNERALCIDURM)

TFLAG=TO

TF (I10UM,LE.S.AND.MEASURECTIOUR) LEQ.0) MEASUREC(T7) =1

THIS THDICATES A MACHINE WHICH HAD MUULDS IN MUST BE EMPTIED
CONTINUE
IDU=MEASURE (39)
1F (PLAKNINGWEEC . LF 4U) MEASURE(3Y)=KUSTEXPFDITH(PLANNINGWERK)
JF (1DUR, NE_MEASURE(3IY)) TFLAL=T
1DUR=MEASURE (40)

CALCULATE THE KELATIVE FREESTOCK
MEASURE (40)= RELATIVFEREE(MONTH)

TF (SHORTTERM) MEASURE(L))= RELATIVEFREE(NUM)
TF (loUwm NE MEASURE(ALU)) 1FLAL=]

1F (1HLAG.NE U) CALL CUTPUT(MEASURE,15)
MEASUKE(17)=0

PRUGKESS STOCKS OF EACH COLOUR AND BRAND
PROPCUL(TU)=0NE
pU 1900 MUL=1,5
KOLOR= MEASURE(10+MC)
1F (XKULOK)Y 1960,1%60,0
10UM= MEASURF(MC) *MEASURE(5+MC)

DU IS THE PRUDUGTION GF'KOLOR?
INITSIK(KOLOR)=IRITSTR(KOLOR) +1DUM
PUMMYSTDUM/PROPCOL(KOLOR)

DU 1940 BRAWD=S1,NBRAND

1F (KULOR.N® ., 10 AMD KULOR.NF _KOLOUR(BRAND)) GO TO 1640
SALEABLE= bLUMMY*PROPOKTTONCRRAND)

TSTOGCR(BRANU) S TSTUCKIBRAND) + SALEABLE
UNBALANcFD(nRAND):UNRnR1(BRAND)

UNBART (BRAND) = UNBART(BKAND) - SALEABLE

CUNTINUE

CUNTINUE

READ ACKOSS ANY RECORDS FOR THIS WEEK
CALL INOUT(50,85,4)

ADVANCE TO NEXT DAY OR WEEK
1F (L NOT.DAfLY) GU TO 2020
DAY=DAY +1
IF (DAY=7) 2030,0,0
DAY =(

PLANNINGWEFY=PLANNINGWEEK*T
PLANNINGTIME=PLANNINGTIME®]
1FE (PLANNINGWEEK~LASTwEEKOFPLAN) 1210,1210,0

CHECK UP OM FINAL VALUES OF UNBALANCED STOCKS
DUMMYZIAINFREE + AVERAUEFREEthLATlV&FREh(LASTMUNTH)/THUUSAND
DU 27200 BRAxD=1T,NBRAND
EXCFS5= DUMMY* PRUPCRITION(BRAND)

IF (SHORTTERM) EXCESS=MINFRFEE/NBRAND

IF (UNBALAHCED(BREAND) LT EXCESS) UNBALANCED (BKAKD)=FXCESS
IF (UNBART(RRAND) LT, EXCESS) UNBAKRT(BRAND)ZEXCESS
CUNTINUE

SEE IF Tiis MANUFAUTURING wROUP IS StjLL NEEDED
TF (LASTWEEFOFPLAN-ERLWEEKD 110,20,20
WRITFE ENG RECORD Tikw PUT &ND OF FILE UN

5025
5030
50355
5040
5065
5048
5055
50064
Subbd
5070
5075
SO77
5030
5082
5085
50%5
SU99
5300
5310
53¢0
5325
5330
5335
5340
5345
5350
5360
53465
53570
5375
5380
5385 -
5390
5395
5402
5410
5500
5510
5515
5520
5525
5565
5575
5585
5600
5615
5650
5635
5640
5645
5650
H68h
5700
57053
5710
5810




9900 call UUTPUT(J&NEQAL'1/)
ENDFILE 20

5820
5350
5350
5880
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SURRQUT [NE SHURTTERMREQTS
LUGICAL BALANCEUP, FIRSTLOUP,DATLY,SHORTIERY
INTEGER STOCK,S1ZERULL,STZE
INTEGER PUANNINGUNIT, PLANHINGHEEK, PLANNINGT IME WEEKR, STARTWEEK
INTEGER WEEKSUFF,ENDWEEK, LRAND,PRUDN
CUIRHON/ ARRAYS/ MANGRP>CHED(5U,5).MLDSCHED(éo,b),NSH!FTSCHED(6UnS)
C, ROLOURSCHED (00,5, LISTH0(10) , KOLOUR(TD)
’ kUmRtL¥ASFS<1O).fSTqu(1w).MCDA(40),1STMACH(5>,KUMPEQ(10,25>
' SXZFNULL(AO,WO),KOSTtXpFUITF(ao).MtASURE(Aﬂ)
, JENEKAL(«O),hAcletS(1n>.!nITSTKL1U),NThCOLOUR(5)
NTHSTART(S) , NEWShIFTSCIO)
' ENITIALRLU(1“),FINALREQ(1O),TOTALRLQ(10);TRETREQ(10)
, COVER(10),PRUPCRITONCTIN) , PROPCULCIL)
’ TCUMREN (20) , RELATIVFFRYE(15), SHCOTHEDREQ(15)
, LREGSIZE (L)Y NSHLIFTS (1), KUMPRODN(5)
’ TCUMPRODH(15) »UNBALANCED(10) ,UNBART (10)
CUMMON/VARS/ MCTYPE , MARGRP , BRAND, ENDWEEK ,PRODN
, PLANNTUGUNIT,PLANNINGWEER , PLANNINGT THE
lNPHTNOW,INPUTKFLS,RALQMCEUP.DAILV,FIRSTLOUP
, LASTHWEEKUFPLAN,STARTWEF K, WEFK, WELKSOFF
FONTH, HONTHSTART » LASTMONTH, MUNTHOLD
, MACH,NIMACH, PACHINUSE , KOULUR,KULORTOMAKE
, NBRAND,MLOLHUR,NsHIFT,NSHIFTSEI,NSHIPTTGT
R WINFREE;lNlTSTGCATOTAL,KUHFFLEASED,IDUﬁ,!FLAG,NUM
COMMON/RFALS/ Owg, THOUSAND , ONEMILLIUN, DUMMY
’ FREE,FREESZ,AVERAGEFRES,FRACTION
’ TCUMREQTS, TOTALPROD, WEEKLY

pETERMINE REQUIREMENTS FOR A SHORT RUN

1F (NLOLOUR-1) 0,0,40
NSHIFIS(KULUUR(NERAND) ) = NSHIFTTOT
c0 TO 300

SET APPROPRIATE VARIABLES
MINMUM=P LANNINGUNIT
IF (DAILY) wInUMUM=6
MUNTH=0
[COUNT=NSHIFTSET
MONTH=MONTH+1
pu 70 KOLUR=1,8
TNFTR&Q(KULOR>=O.
NSHIFTS (KOLOR)=NEWSHIFTS (KOLOR)
CUNTINUE
NSHIFTSET=TCOUNT
1COUNT=0
1F (MUNTH=Z0) 106.,10040
WRITE(30,1011) HCTYPF . MANGRP

NOT AtL SHIFTS CaN BFE ASSIGNED
FORMAT (//42H *WARKRING* INSUFFICIENT REQTS = MAN,GRQUP ,213//)
GU TO 200

pFETERMINE THE NUMRER OF DAYS EACH COLOUR WILL KUN

ACULUMULATE REQTS USTIL THE NUMRER DF DAYS UF EACH COLOUR
REQUIRED TU MEET REQTS EOUALS DAYS AVAILABLE

[F (NSHIFTSET=-NSHIFITUT) 0,300,300

py 120 BRAND=1T,NBRAND

6000
6020
6050
6060
6050
6000
600601
50602
60003
60004
5(6U5
60606

60607 -

60608
60609
60610
6ir0

60701

60702 -

40703
60704
60705
60r06
607u7
6080

60801

60602 -

6100
61u2
61ub
6110
6120
6154
6200
6210
6220
6225
62540
6245
62060
6205
62704
62705
6285
6290
6292
6293
&£296
6298
6299
65300
63U5
63U5
6307
6310
6315

i
H
'
i



-4
.;

120

130

140

200

¢2u

260
250

500
U5

310

pUMY =

1F <« BAaLALCebtakAe) )Y 12¢,120,0

TNETReI(VYOLUUR (R AR ) 2T Top o (¢ OLGUR (BFAKEY) *
ACLUMULATE THF REQUIRFRFRTS UF faCa

YUK Q(ERARD ;MU Ty -

sy 4

ISTOUK(BRARD)

(oOLCyr 1O

nuMry

MEFT

BEEAND T START OF "FuUNTH?Y
CUNTINUE
WOKK CUT paYS WEEDED OF FACH CULUUR
U thu KOLUF=Y, A
TuUM=v
TP (TRETKEG(KODLGR))Y §G,150,0
Prpiey 1S RO OF SHERTS NRFOED ROUNDFA UP TU
TDUptz (IRTOTNETREQG(LGLURY/ (HEPEUBLEY ) +1) « P
1F (1LU , LY LM INGE UK TouMsM I NUMUN
TE (ol LT RSHIFTS(KkuLuR)) Tptines NSHIETS(eQLOK)

DUk

i
MEWSHIFTS(KGLUR) =)

Ipuw
1

FLOUNT= TCOUNT +

TF (TCOUNT=RGHTIFYTOT«PLANNINGUNIT) 5¢,55,0
TF BELUW =~ KEBREAT LUOP
HAaVE KUW ALLOCATED TOUO ManY pAYS TF ABOVF
FMUST ALLOCATE THE LAST BATCH 1IN OURDER OF

pU 24y k0OLOr=1,5

TF (NSHIeTScrCLORy)Y 0,0,220
CUVERLKOLUR = -ONRFHUILLLION
TF (TNETEEQ(YULDE)) 02400
SEL IF FrOUGR TIMFE FOR A TuO-pAY RUN
TF (NSHIFTIUT-NSHIFTSET-MINGMUM) 250,U0,u
NSHIFTS(rvuloRY=sNTAURUN
NSHTIFTISET= RSHIFTSET + MIAUMURM
CALCULAT- THE RATIU uF T4E wrED TO THF PaART
CUVEP(KGLUK )= THNFTREGQUKODLURY/ NSHIFTS(KOLOR)
CUNTINUE
SHORTFrALL= ~OREMILLION
SFARCH FLR COLUUR WITH
DU 27U 1pUK=21,8&
TF (802 TFALL=COVER(TIDUM))
SHOLTFALLECOVER (TDUR)
KULOF=T DUk
CUNTINUE
AlD EXTRS
NSHEFTS(ruUlGR)=
CUVER (KUt UR)
MOHLEISET
ARE ALL SHI
TF (NSHIFTSET =~
SUM={
Frlie THE STARTING
BU 305 x0LOr=1,8
HEWSKRIFTS{XGLUR)
COLOR Ny EQUALS ©
NUM, MSHIFTSET=T
WEEY= STARTWFEK=1
NOSHIFT=(
1F (NSHIFT=rRSHIFTSET)Y 0,320,320
NSHTFT REPRFSFETS THE SHIFTS TlLL
NSHIFTSFT KEPPESERTS THE
WEEK=WwEEK+1

(OR

HIGAFEST RATID

3,470,270

SHIFTS FUR *ROLOF®

NOHTFIS(RULIRY + PLANNINGUNITT

= YTHEJREG(XULIR)/ NSHIFTS (KOLOR)
= NOHIFISET + PLANNINGUN]T
FTS ASSEGNEDR?

NSHIFITUT) Z50,0,U0

UATE Fiar EACH £0LOUR

SulFTS(rULOR)
-THiIS IS

BEEDEL, AT 530 1T

THE END

UKGERCY

FULL-WEFK

MET

LS

FULTFPLE OF 5
ANNINOUNTT

DECREASED

UF'WEEK!
SHIFT ARBQUT TU B8E SF¥T

TP WEEKLY)

TO 9.

6320
6325
HE st
6355
[P XY
AH850
nall
6614
GGlu
[SYARRE]
L5
Hesl
YA
6455
HLbU
Aa U
640l
6408
6503
65U>
6515
6524
655
65354
6535
6560
63545
ab50
6564
6565
6570
6575
6578
6580
6584
0588
6592
6595
6603
6610
6615
6HH20
LY LY
H635
HHL Y
6650
6655
6657
6abH
H66U
H666
6670
6675

66T

HoB1
6685
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NSHIFT=0Suli T + BORTFTISOHEDWEFy , MACKINUSE)
POTERTLIAL PR CERS TR SEYERAL MACHINES ON SHOURT wuN
wltb wWUT GCCuw In IREEDIATE FUTUKRE

CAN REDULVE BY USING "LUQGIFRERREQTST
[F (WERE~LASTREECUFPLANY 519,510,510
CORTINUE UNTIL WEFK HAS CAUGKHT Up WITHK *NSHIFTSET!®
KULORIOFARE=FOLOURSOHED(WERK, MACHINYSE)
1F (xULORTUARKE) uUsu, 540
KULGRTKOUR=T
ik (sULURY 510,510, 0
KuluriOmArE=YULOR
1F A COULGUK 1S SET MAYE THAT COLCUK
UTHERWISE HAKE ThE NeXT SOLGUK NrEDED
COLOURS nbr IN Orpek OF'LIUHINESST
[F (NEWSKIFISOKOLURTOMAKE) ) $30¢,330G,350
STUP WHEN ETTHER [(AST UO{L0UR OR WFEK PASSED
pUMIY= KShTHTIOT =~ NSHIFTSET
RELATIVEFRE  (nidm) = pUNMMYATHOUSAND/NMNSHIFTTCTY
CUVER(KULURTOMAYLF)Y= NOHIFTIS(KULURTOMAKEY yOUMNY
SUM=SUM ¢ COVER(KULORTOMAKE)
NTHSTART (wU) = WSHIFTSET
NTHCOLOUR(ANUM) = g ULURTUMAKE
NSHIFTSET=NIHIFTSET 4 RuulIFTS(XKULURTOMAKE)
NEWSHIFTS(KULORTOMAKE) =Y
NUM=NUM+1
6O TO 310G
KTHSTART(NUM)=NSHIFTSET

WOKK QUT InNITIAL AnD TUTAL REGTS FUR FACH BRAND

10U =NUM=1
pu 590 NUM=T,IDUM
KULORSNTHCUOLOUR (NUM)
WOKK OUT PRODULTION OF'KOLUR
THIS CULGUK Witl RE HUNNIKG FORPNSHIFTSt':; *PrOPORTION' GIVES
Tt FALR SHARF Fup EACH sBRAND,
SINCE PRGDUCTIUN OF THIS CULOUR DOES NOT START Tt

INTHSTARTY ,WE ADJUST THE REQTS SU THEY AWE MNOT EFFECYIVE TILL

THIS TIME., THIS MARES THE “ENITIALREQTS' MISLEADING,

x% SEE LUGIC FOAR FULL DFTALLS #«
SHORTFALL=T.5*TOTALPRUD & COVER(XULOR)/PRUPCOL(KOLOR)
plitiey= S*(NSHKFTS(KULUR)tPRJDﬁ/PLANN[NGUNlT)/VHUWLOL(KQLOH)
DO 560 nrAND=1  NBRAND
1F (FULUR=~KOLUUR(BRAND)) 500,005064

ONLY DEALS HWITH BRANDS OF SAME CULUUR
BRANDPRODEDUMMY #PRUPCHT LONCIRAND)
FIMALREC(BRAND)=TSTUCKIBRAND) *HRANDPRUD - MINFRFE/NRBRAND

THE MIkUplUl FREESTUCK nEuDED IS PRUPURTIONAL TU 1THE NUMBER OF

STZES OF FACH BKAND.

WITH SIMILAR RRANDS 1T IS CORPECT T DIVIDRE pY NHRAND
ENTTIALRFQ(RRAND)S FINALREQ(BRAND) - SHGRTFALL*PRUPURTIDN(B®AND)
BALSTUCK= FINALRFU{BRAND) =~ KUMKFU(BRAND, MORTHS VART)

WRITF (30,1000 LISYNO(BHAND;,ISTGCK(RRAHD):UWB&[AWCPD(BQAND),

TOIALFCQ(ERAND),HALSTOLK,RHANDPPUQ;NTHSTART(NUM)

1002 FORMATC /7 115,2F10,0,2819,0, 61X, F9 ., 0s6K, SRSHLET T4, k7,2 )
560 CUONTINUE

A690
6691
6692
anYs
66Y S
NV L
4710
6715
67548
6755
A7 60
6745
6756
b7 69
6750
H76U
6762
6704
6766
67068
Y AAY
T2
6775
6777
AT B
67Y 0
6795
LYY
6802
658U46
A810
6520
6845
HR SN
by 351
na332
6835%
68354
6856
6859
04345
X%
6850
6805
6HHROU
HE861
HhE03
66565
ABOO
tdor
6370
6873
688U
HBBUT
AUKBZ
6885
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END OFf

CUNTINUE
NOW CREATING THE DETATLS FUR THE 'BS1¢' RECURD

AVERAGWFEREE=CTUTALPROL*G, ¢+ MODA(I7 ) ~NIKFREE) / (MUDACIZ)Y*PRODN)

TriS SHUluLl GIVE A LAP EQUAL TU THE SCHEDULE LENGTH
1F (L ROT.DATLY)Y GU TG 030
JENPRAL(I)S/AXIPNERALCT)

JENERAL(PISF*JERFRAL(C) -2

ASHYUKES KNG WEEKEND OVERTIKE IN LAST YFEK
JENFRAL(3Y=N
JENERAL(LD =T
JENFRAL(7ISIHJENFRAL(C) /S
JENFRAL(K)STHOUSAND® ( 1,55y = (MINFRFE/TOTALPROD) )

HIVES THe RELATIVE VALUES OF TOTaL REQTS TU BPRUDN (=1000)
IDUM=JdENFRAL(Z) +1
INCRFASE=(TCOU*NSHIFTIUT)/ (NMACKh*P LANNTHNGUANTTXJENERAL(2))
JENERAL(AUDY= INCREASF*IERERAL()

DU oGU 1=35,iDUt

JENEFAL(G2-1)= JENERAL(LO)= INCREASER]
RETURN

END

SEGHENT, LENGTH 1028, NAME SHORTTERMKREQTS

o890
H900
6902
6ouY
L RXAY
6921
Y57
&40
b9 4l
Y63
o94d
694’
6950
6952
6955
6962
6965
5968
69 /0
6975
69840
69% U
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-
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SUBRUUTINE (OHGTFR

LUG)ICAal

INTFGER STOCK,S17¢
INTEGER PLANNINGUNTIT  PLANKIVGWEEK PLANNINGT IME, wEEK, STARTWEEK

INTEGER
CUMMUN/ ARRAYSY

COMMON/RFALS/

COMMON/VAKRSY

MREUETS
BALANCEUP, FIRSTILOUP, DATLY ,SHORTTERM

RULL,STZE

WEEKSUFF,ENDUEERK, LRAND, PRODN
MARGRPSCHED (AL, 5) ,lUDSCHED (B0, 5)  NSHIFTSCHED(6U,Y)

s KOLOURSCHED(OD,8) LISTHO(10) , KGLOUR(IO)

y RUMRELFASESCIV) ,ISTOCK(10),#CHACL0), ISTHACH(S) , KUMPEQ( iy, 25)

e SIZFRULLCA0,T10) ,ROSTEXPFDITECLD) »MEASURE (bit)
y JENFRAL(CHO)  MACHINESCID) L IRITSIK(IUY W NTHCCLOUR(S)

; NTASTART(S5),H

FlSHirTS(10)

g ENTTLIALREC(IVY ,FINALREQQID) , TOTALRENCIG) » THETRFG (IO
; COVERCHQOD , pRUPORTIONCIY) , PROPCUL(TY)
p TCUNREQ(ZO) JRELATIVEFKAF(IS) ,SHOUTHFDREQ(TS)

s PROJECTION(2U) ,KSHIFTS(10), KUMPRUDN(S)

o TCUMPRODNCEIS) sUNBALANCED(1U) JUNBART (10)

*NBX  PROJECTIO
IREQSTZE I> USt

N o (kEAL) AND

JREOSTZF (INTFGER)

b ONLY IN SETUP

MOCTYPE , MANGRP  BRAND ,ENDWEE K, PRODN
y PLANNTAGUNTT , PLANNINGQUWEAEK, PLANNINGTIME

, INPUTNUW, INPUTRELS, RALANCEUP,DATLY,FIRSTLOOP

y, LASTWEFKUOFPLAN,STARTWFErFK , WEEK, WEEKSOFF

FORTH,MONTHSTART, LASTHMONT ®, MONTHULD

, MACH, NipACH , MACHINUSE, X DLOR,¥XOLURTOMAKE

; NBRAKD,NCOLOQUR NSHIFT,NSHIFTSET,nSnIFTTOT

, MINFREF,INITSTOOKTUTAL, KUMRELEASED, JDUH, JFLAG,
ONFE, THOUSAND ,ONEMILLICN, DUMMY

; FPREFSFHEESZ,AVERAGIFREF,FRACTION

, TCUMREQTS, TOTALPKROD,WEEKLY

AVERAGEFREE=O,

EVALUATE THE OPERATING FREESTOCK EACH

FRACTION= OWE =~ MUDA(ZB)/THOUSAND
WHAY PART OF SURPLUS STOCY (an BE
PRUDUCTIGN PURPUSES , 'FREFSZIREPRESENTS THFE ACTUAL
HIGHE® WITH FEWER SIZES AND COLOURS OR LESS
EACH MACHINE,
GaMUDA(LO) *FREESZ )

FRACTTION SHOUWS

GALNED, AND IS
RESTRICTIVE S1Z

DUMMY = MCDA(SY) /¢

puMiy 1S THE FR

E RANGES FOR

FESIOOK NLFOFD FOR THE MAX MUULD CHANGING RATF

MONTH

PARTAFTERPLANZLASTHUNTH « LASTWEEKOFPLANXD,25
20U DONTp=iHONTHSTART (LASTMONTH
FREE=TCUMPRODN (HONTH)+INTTSTOCKTOTAL-TCUMREG(NONTH) ~MCDA(17)

nd

1F
IF
IF

FREE=

(FREE)Y 140,150,
(LASTMONTH-MONT
(BALANCEWUP) 60O

IN THE LASTHONT
SO THF ALVANTAG
OTHERWISE ALLOH

FRKEE= FREE* FRACTI

GO

TO 150

FREE=U,

ST 1SHOOTHED!

FREE= FREE + MCDAC

1F

(FREE, LT _DUMMY)

0
Hy 0U,0,120
Te 140

H OF A TE2MINATING RUn WE wWiSH TO
£ OF CONTINUING WiTH THE

FOK INCOMPLE
(FREE+ PARTAFTERPLANY (TCUMREQ(MUNTH) =TCUMREQ(MONTH=-1)))*0 .75

ON

REQUIKEMENTS
17)-MIKNFREE
FREE=pUMMY

TE MONTH

TO MUNTH

SARE SITZ2k

USF SAME STORAGE

NUM

USED FOR
ADVANTAGE

BALANCEUP
IS REDUCED

7000
702U
760
7045
7050
7070
70701
707407
707038
70704
70705
70706
O7u?7
7u/0R
70709
70710
2075
7uré
7080
7u801
70802
70803
705804
70805
70806
703807
7090
70%01
70962
7120
7130
7152
7134
7140
7142
7144

r1406

7148
7180
7182
7190
7210
7220
72¢5
72350
7255
7240
7263
7246
7250
7260
7205
7e/4
7erls
72840
7282
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2u0

330
3uQ

350

1

SMOUTHEDREQ(MUNTHRI TTCUMPRODN (HONTHR) +INITSTOCKTGTAL

RELATIVEFRET (MONTH) , FRER= FrEE*FREES
AVERAGEFREE=AVERAGEFREE + FRFEE

CONTIWUE

AVERAULEFREE=AVERAGEFREL /{LASTFORTHR+1-MONTHSTART)
JENERAL(7)=C*AVERAGEFKREE

DU 25U IDUM=ZMUNTHSTART LASTHAONTH
MUONTHULD=LASTIORTHH MUNTHSTAKT - 1DUM

MONTH= HONTHROLD+]

RELATIVEFRE (MONTHOLD)=RELATIVEFREE(MUNTHOLD) *THOUSAND/AVERAGEFREE

IF (MUNTH~LASIMORTH) U, 0,e50
SER IF Tuk REODS ARE INCRFASING TOO FAST
IF THCREASE MOKE TrAn 504 0ReATER THiN CHANGF
THEN INCREASE LARLIER REDTS,

DUMMY= SHMUOOTHEDREQIMONTH) = 1 ,S*(TCUMPROUDN(MONTH)

- FREE~-MINFRGE

IN PKODUCTION

« TCUMPRODN(MONTHOLD))
[F (SMOOTHEDREG(MONTHULD)Y LT, DUNMMY) SMOUTHEDREQ(MONTHROLD) =DUMMY
250 CUNTINUF

THE GROSS RFQUIREMENTS HAVE NOW REEN FIXED
SET~up QUTPUTS

REQINITIAL®T SHMOOTHEDREQ(MUNTHSTART) ~TCUHNPRONN(VMONTHSTART)

JENERAL(R)=100U0
WEEK=UERKERAL(Z)

WEEKLY=5+NIACHA*PRUDN« (SHOUTHEDREQ(LASTHUNTH))~RECINITIAL)/TOTALPROD

THLS IS THE AVERAGE WEEKLY KEQTS

WEFKSUFF= (VCUKRFUTS= SHOUTHEDREQ(LASTHUONTH)Y ) /WEEKLY

1F (rkALANCEUP) WEEKSOFF=1
1F (WEEK+WELXSOFF,.GT,d0) WEFKSOFF=2060-WEEKX

THIS TS THt NUMBER UF WEEKS AFTER THE SCHEDULE END

JENERAL(3)=LFEKSOFF

SET THE TARGETS FOR FACKR WEEK FOR SALFABLF STOCK
BY "JENERALC3)' WFEKS AFTER THE END ALL REQTS SHOULD BE MET

IN EARLIFR WEFXKS THIS SHOWS ThE NUMBER Cr THOUSANDTHS COMPLETED

pUMMY=THOUSAND/WEEKLY
KWEKZ2=LASTWEEKOFPLAN + WEEKSOFF
KWFKT1=LASTHEFKOFPLAN

MUONTH=LASTHMONTH

IFLAG=40

1TOp, LONE (TCUMPEQTS-REQINITIALY * DUMMY

STARTING FKOM THE FINAL WEEK PROCEED BACKXWARDS TO THE FIRST

WEEK, DECRLEASING THE REQCS EVENLY IN FACH MONTH

TTUP REPRESFNTS THE NUMBER OF THUUSANDTHS COMPLETED

1F (WEEKSOFF) 376,370.0
ILOWs (SHMUOTHEDREY (MONTH) = REVGINITTAL)® puMnuy
INCREASE=(ITOP-11L0W) /(KUEKZ2-KWERT)

PRUCEED 10 FILL UP'JENERAL' SO THAT THE CHANGE

IN EACH MONTH
JENFRAL(IFLAG)=ITOP
KWEK2EKWFKZ~1
1FLAG=TFLAG=T
1TOp= 1TUP~]NCREASE
1F (kwEXx2=KYEK1) 370,370,350 o
1TOp=1LOW
MUNTH=MONTH=1
1F (MUNTH=-MUNTHSTART+1) $10,3%0,0

1S EVEN

7285
7290
7293
7299
73350
7552
7355
7560
7365
7370
7575
73577
7379
7380
73585 .
733851 o
7390 .
7399
7502
7504
7510
7515
7520
7525
7528
7555
7560 -
7545
7548
7555
/75640
7565%
7566
7570
7575
7580
7505
7590
7595
7602 -
7604
76V5
7607
7609
7610 .
7620
7625
7626
7650
7635
7644
7645
7650
7655
76060
7005
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Peyo

KWEKT= 4«HMONTH
GO TO 330

390 KWEKAIZSTARTUWELK -1

[LOw==~1L0W/2
FOR THE FTIRST FOUR WEEKS THE REQUIKERENTS ARE 50% UP
THIS PREVFRTS NEEDING FANY MURE MOULD CHANGES IN STARTWEEK,
THe "ENTTIALREQTSY ARE wOUT DECREASED BECAUSE THIS wOULD
INFLATE THE AVEKAGE pEMAND,

GO 10 340 ’

DETERMINE THE DETALLED RFQTS FUR FACH BRanD
SE1 FIKST VALHES FUR INITIAL REQTS

510 pO S52uU BRANpz=T,HRRAND

KOLOR=KOLUUK(BRAND)

TF (XULOR) 52u,520,0

FINALKEGCUBRAMD)I=TUTARKEQ(BRAND)

ENITIALRFOUCHERAND)= TSTUCK(BRAND) = PRUPURTION(BRAND) *
1 (KUMRELEASED + INITSTK(ROLOR)/PROPCOL(KGLOR) )

520 CONTINUE

TSHORTFALL=g
[FLAG=1
1DUM=z (MONTHSTART+LASTMONTH)Y /2

550 DG 70U BRAND=T,NBRAND

SHORTFALL,S10LKQUT=g,

RFLALCULATE THRE PRUPORTION OF THE TOTAL REGTS GF TYPE'B8RAND'
PROPORTIONCHRAND)S(FINALREQ(BRAND) ~eNITHALREGUBRAND )Y /TCUMREQTS
MONTHOUUT=ONTRSTAKT

CARNOT D6 ANYTHING AROUT INITIAL STOCKUUTS SC IGNORE

(NUR FINpgbL RFEGTS AS THESF ARE EVENLY BALANCED)

PRUJECT SaALFEABLE STOCKS F0OR EACH MONTH
DU S3U KONTH=MONTHSTART . IDUA

w N x EXLESS,STOCKOUT,SHURTFALL ARE ALL POSITIVE WHEN STUCKS ARE =VE

EXCESS = SERTVIALREQGCBRAND) + KUMREJ(BRAND MONTH)
1 ~ PROPORTON(BRAND)*SHO0THEDRED(MONTH)
IF (MONTH,EG,LASTMONTH) FXCESS=FXCESS - PARTAFTERPLANW
1 (KUMREGQ(BRAND, MONTHY = kUMREW(gRAND,MONTH=1) )

TF (FXCESS) 530,530,0
IF (STOCKkUUT LT gXCeS>) STOCKUUT=EX(CESS
DUMMY= KUNMRFO(BRAND , MURNTH) =ENITIALREO(BRAND)
1 -~ PRUPURTTUN(RBKAND) # (TCUMREQ (MONTH) #TCUMPRUDN (MONTH)Y*( 1)
1F A STOCKUUT UCCUKS SEE TF 1T 1S AVOIDASLE
IF (EXCESS.LT.DUMHY) vUMMY=EXCESS
IF (puMMY.LT,SHORTFALL)Y GU TO 530
SHURTFEALLS ARF NORMALLY AVUIDABLE(EXLEPT [N MONTH 1)
SHORTFALL=DUMMY
IF (MUNTHUUT  EQ MUNTHSTART) MONTHOUT =MONTH

530 PROJECTION(HMONTHY= =EAUESS

UN FIRST Lu0p ADJUST fwITiat STOGKS
1F (TFLAG.GT.1) GU TO 560
SHORTFALI=SHOKRTFALL+SHORTFALL
FIRST LOOP OuyY COVERS EARLY MONTHS
ALLOW FOR TUWICE THE SHURTFALL
DUMIY22 , »PRUPURTTUN (BRAND ) »fFEKLY
TF O(SHORTFALL,GT, DURMY) SHORTFALL=DUMAY
FIRST TEST: pORT ALLOW MORE THAN TWO WEEXS SALES
SECONDLY BALANCED STUCK CaANNOT INCREASE AT T¥ICE THE

7670
76705
7680
7682
/pBh
7685
76586
7687
76910
7700
7702
7705
7710
7720
7722
7725 .
7730
77501
77352
7755
7760
7745
7761
7765
7709
7770
7760
7790
7793
7802
7810
7812
7820
78201
7822
78221
7825
7850
7835
783551
7857
7840
7842
7844
7845
7848
7850
7852
7855
780640
7862
7363
7865
7870
7R7Z
TR 4
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(a3

RATE OF PRUDUCTION
pUMIY= TSTUCK(RRAND) ¥ &, *pumNY = UNBART(BRAND)
1 . (KUMREG(BRANDPONTHSTART) + PROJECTIONCHUNTHSTART) )
1F (SHORTFALLLGT . LUYMY) SHORTHALL=DUMMY
ENTTIALRFQ{ARAND)TEXTVIALREG(SRANDY» SHORTFRALL
TSHORTFALLE TSHORTFALL *+ SHRORTEALL
GU TO 704
560 wRITF(30,10u2) LISTHO(HRAKDY, TSTUCK CRRAND) ,URBALANCFD (BRANDD,
1 TOTALREG  (BRAND), (PRUGFCTIUN(MONTR) , MO THZRONTHSTART
? LASTMONTH)
1002 FURMATC // 115,2810,0,2F15,0,7F5.0 )
1F (STQcvUlT)Y 600,600.0
WKITECIQ,TU0S)
1003 FURMAT(AH+* 105X, TeHex STOUKDUT %)
1 F (MURTHUUT . NE . PUNTHSTART ,anb . HORTHOUT [ LE. LASTRONTH)
1 LASTRONTH=RONTROUT
C CHANGF THE TERMINAL MONTR 1F THERE 15 AN AVGIDABLE SHORTFALL
6400 WRITEL30,1014) (kUMKFU(BRANm,HORTH),MUN1H=NONTHSTART,LAQTMONTH)
1074 FURMAT( 44X, S5HRFQTS,7A.718)
700 CUNTINUE

¢ ON FIPST LUOP ADJUST INITIAL REQTS
1F (1+LAG.ER.2) GU TO 750
TFLAG=2

1DUM=s LASTMONTH
PO 72V BRAN{D=1,NBRAND

720 ENITIALRFU(ERAND)= ENITIALREQ(BRAND)~ TSHUR'[{-ALL*PROPORTIUN(RRAND)

GU TO 550 -
ON SECOND LOOP INCREASE INITJAL REYTS SC TOTaL 1S NOUW
PReQ IHITIALY n0T CERO,
RESET 'PwxUPORTION?
750 DO 779U BRAND=T,NPRAND

OO

EnIT]ALRFu(nPANn):EmlTIALREQ(BRAND) + REQINITIAL®#PROPORTIONCBRAND)

PROPORTTON (RRANDY= (TUTALREQ(BRAND) -TSTOCK(RRAND) )
1 / TCUMPRODN(LASTHMONTH)
770 CONTINUE
RETURN
END

END OF SEGMENT, LENGTH 1204, NAME LONGTERMREAQTS

7876
7384
735801
7885
I&-A
7095
7897
7914
79101
79162
7y 2l
792¢6
798
7952
7956
79361
X3
79L2
A2
79465
7950
/954
79538
7962
/Y65
7970
7972
7975
7976
79077
7980 -
YAIR1O
7906
/98061
7990
Tov6
7999
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0

¢
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C
40

c
50

C

C
60

c

¢
70
9Qu1

¢
120

c

C
150
5000

c

SURKROUT INE INCUT (LOWTYPE, HIGRIYPE,PROCESS)

LUGICAL RALANLEUR,BATLY, FLRSTLOLP

INTEGER SlUC(,Si?tRULL,BHﬁNg,EnpwEFr,PRUDN,pRUCFSS,H[GHTYPE
INTEGLR PLA\NXNQUNXT.PLANNIvuwﬁﬁK,PLANN]NGTlmﬁ

InTEGER RECTYPE

DIFENSTOM InFURHATIONLLn,zU),1BuFFEH(bD)

BIMENSION TOLEARCCOD)
CUFHGW/APKAYS/K&fHED(oO,S,Q»,LISTNO(1U),XULOUK(10)

P4 ' RUVP&L;ASFS(WU),157@£K<1U),MCDnibﬂ).lerACﬂ(b),KUMQFO(}U.ZR)
kS , SIZFwuUnL (a4, t JY,STOCK(atsTu)
COMMON/VARS Y MCTYPE, MANGKP , RRAND (ENPWEEK,PRODN
1 ' PLANNINGUNTT PLANNINGWEE R, PLANNINGTINE
? P 1NPUTNUW.IN?UTRFKSIHAL;NCFUP,DA}LY,FERSTLOOP

CCUMMON/RFCUSDS/ KALE (Zu) , KOUTPUTREC (D), KEY (8)
EGQUIVALENCE (STZFROLLCT, 1), INFORMATIONCT, 1))
FQUIVALENCE (ICLEARCI),LISTNOC1))

ALL RECO#DS ARE READ In THROUGH THIS SUBROUTINE
THE KEYS ARE CHECKED, AND F APPLICALLE NOW
The INFORMATION 1S STORED UR ouTPUT
INPUTHNOW=0
READ A RECURD }F NUNE YET READ
1F (KEY(1) > 40,150,0
CHECK WHETRER THE CUBRENT RECORD IS Vallp NOw
PE(KEY (1) =MCTYPE)Y 40,0040
1F (¥EY(2)=“AKRGRP) 50,05V -
TF (KeY(3)=PLANNINGWERK) U,0,%00
TF (KEY(L)-nIOHTYPE) G,0,60
1F (KEY(4)= LUWTYPE) f0,0,0
ACLEPTABLE RECURDS SHQULD PASS ALL THESE TESTS
THt PRUCESSING DEPENDS ONW THE PRUCESS TYPE
1E THE ReCURD IS FUR LATER PROCESSINU~-RETURN (60 TO 900)
1F (PROCESS-2) 270,350,500
scnh RECURDS ShOULD START A NEW mCTYPE
1F (PROCESS-2) 220,21U,900
A 'NMCDA' RECORD SHUULD START A Ntw MANGRP
1F (PROCESS-2) 30U, 31V900
GENEKALLY THFSE RELORDS ARE FOR LATER PROCESSING
pul 1N RRpRE CASES WHEN OUT OF SEGUENCE THEY ®AY BE REJECTED
1F (}Npuwmuu,uT_O.OR,PRucEss,uT‘2) GO TO 900
REJECT THE RECURD AS OLUT OF SEQUENCE
RECORD TypE 1S NOT AS EXPFCTED
[REJECTEDP=ILEJECTEDHY
WRITE(30,9031) KEY
FORMAT (/// 788 =% REJECTED RECORD 1 KEYS =,Slasa6s218/17)
G0 TO 150
RECORD ACCEPTED
INPUTAcclePUTACC+1
PNPUTHROWS= NPUTNOW+1
READ TN MEXT rECURD
THIS KECORD 1S STORED UnTiL IT HAS BEEN pROCESSED
READ(10,90U00) KEY:lBUFFER
FURMAT (4BAGL)
{NPUTKECS:I%VUTRECS+1
GO 10 20
DEAL WITH *SCHD® ReCORDS

K0VU
A020
%030
8060
06l
Judu
3055
30090
Aot 2
KU0d7
s070
80701
Kylue
A080
&Yy 0
KUY >
3100
4102
A1U3
R1UD
3110
A118
5120
R130
31355
5140
RtadS -

8150 -

&8955
3100 °
3105
3170
8210 -
8220
8225
82506
3255
g6l
2463
B2465
R250
BR252
8204
3256
8258
8259
3260
B205
3267
#2580
8282
8285
3288
8290
8293
8300




=

s NesNaNeNal

210
220

250

2790

280

300

310

350

560

500

1F
PRO
IF
WK1

FUK

CAl

Cal
10T

MAN
1f

MAC

KWE

Dy

CINPUTNOL)
CFSS=1

0

0.900

(MUTYPEY 250,250,0
WRLITE GU DETALLS FOR (Lln MACH]

TEC3),%0062)

AT (Y6

pe

N: TYPE

MCTYRE IRPUTRFCS, INPUTACC, IRFJECTED
’ (NA“&(I),NUUTDUIH?C(l),l:1,PU)

ACHINE T¥pe,i15,6x,

CLEAR SUAFLULE ARRAY AND JUTPU
LOCLEARCROUTPUTRKEC 20D
INPUTRECS ., INPUTACC, IReJFCTED=U

L LLEARCLSULHED,T20U)

YPE=KEY (1)
GRP=0

(KEY (1)) vv0, 70,2y
RETURN TF LEARATIVE,REJT RECORD
FILL uP SCHEDULE ARRAY

HzKEY (5)
EX=KEY(3)
240 1214

ESCHED(KWEEX ,MACKR,» ID=IBUFFER(L)

GO

1F

TO 120

PRGCESS 'MCDA' RLCURD
REJECT I+ WO SCHED RECURDS FOR

CIxPUTROW)

PROCESS=?
INPUTNQW=(

DEFINE NEM

MANGRPEKEY (£)
CLEAR ALl ARRAYS EOG STUCKS,S1ZE
CALL UCLEARCICLEAR,BGO?
FIRSTLOUP=,TKRUE,

GO

TO 20
STURE "MCDA

2

14

0,70,0

ANUFACTURIKNG GkOUP

RECORD

PLANNINGUNT TSKEY(7) %3

THLES INDICATES Nu UF SHIFTS PER PLANNING

DATLYSPLARNINGUNTT EQ.S

nHu

360 1=1.5

- N o CHRECORDS REAU,IS5,9X,8HACLEPTED,
15, 7%, aHe€JBCYRD, ID/ /39K, 1680UT0uT RLCURDS/Zu( /30X AL, 11U)/1HT)

T CUUNTS

1F {EKO,

CHECK

THAT MCTYPE

RECORD 1F rOS.

RULL (MORE CLFARED IN 1M30)

MCDACE+1) =TBUFFERCTI+T) #*PLANNINGUNIT /1S
JSTHMALH (T )= TRUFFER(H+1)

Y

170 1=12,34

MEDACI)sTBURFERCE)
PRODN,MCDACT )=
ENDWEEK=KEY (&)
PLAGKNINGUEFX=KEY (3)

(PLANMINGWEEK . EQ,0) PLANNINGUWEL

1F
6U

1¥

TO 120

IRUFFERKCT)*PLAWNNING

DETERMINEG THE RECORD TYPE AND S
RRAND=KEY (5)

RECTYPE=YEY (4)
FOR SOME REC,TYPES 'BRAND' IS A

BROCESS=4
PRUCESS=4
PRUCFSS=X
(PrROCESS=~06)

ouUTpPUl

STUKE AKND OUTPUT
CTORF INFURMATIUN
0,U,52v

UNIT/15

K=1

UNITT

(DAY OR WEEK)

TOKE INFORMAT{ON OR WRITE QUT

MACHINE

NO.

¥310
8312
“$315
&30
8385
R35251
A350
555t
KLLY
35435
5549
A3L8
8i6¢
5365
8367
3364
5360
K362
3355
B3Yy
K3Y5
3398
RLu?
nLUY
24610
B4614
34620
R425
8430
8435
86460
B4hS
450
84655
8400
Hao?2
AL65
Byl
86102
84715
3450
L85
B6YU
BaYS
8510
4515
8520
3704
2710
8715
8717
8718
871y
3721
A725
B87¢5




; ¢ 8749
oo C GUTPUT RECURD R7 50
N B 1=0 4755
CALL UUTPUT(IBUFFERCTY D) . B7 4L
C DONT KNQW RECUKD TYPE SO TYPE=ZEKQ E745
1F (PRUCFSS=-6) 12U,G,0 8750
C DETERMING THE RECORD TYYPE 37060
K 520 numM=( - . 8705
o 1F (RECTYPE.FuU.30) 60 TO 530 85770
e IF (ReCTYRE,FQ.55) 60 TO 564 o775
e IF (RECTYPE EQ.40) NUMZTBRAND 87738
- [F (RECTYPE,FR.45) 60 Tu 610 . 8768V
1 IF (RECTYPE.Ew.50) NUW=12 5785
o 1F (RECTYPE,EQ.A0) NUF=11 3790
' C IF NONE OF THFSE CUNDITIUNS ARE SATISFIED,REJELT RECORD 8795
1F (NUMY 70,770,560 A7Y7
C PRUCESS A 'STxS' RECORD 3800
. 5350 NUM=BRAND +10 5310
’ KUMRELEASES (RRAND)=KEY (7) R&15
. TSTUCK(RRAND)ZKEY () [ T4y
o C STURE INFORMATION RB3S
. 5640 pO SS5u I=1,40 . B bt
2 INFORMATION (1, NUM)=TRUFFERCT) #B4LS
o 550 CONTINUE : B850
- GU 70 120 8855
- C PRUCESS 'PROD' CARD 5805
C IF PLANNINOWEEK=1,a0D TO STOCKS, OTHERWISE CQUTPUT RE6E - -
. 560 IF (PLANNINGUWEEK=-1) 570,570,0 s - 8370 - -
o CALL UUTPUT(IBUFFER(1) D) B88YS
P 60 70 120 5880
- 570 pU SARU 1=14540 BHE3 -
iy STOCKCI ,BRAND)Y=S3TUCK(I/BRAND) + IBUFFERCT) 8885
- S80 CUNTINUE ABY Y
e TSTOCRCBRAND) =TSTUCK(BRAND) + KEY(8) - : 8893
T GU TN 120 8895
o ¢ CUMREQ CONTAIRS THE CURULATIVE REQUIREMENTS TO THE START OF mMTH 890U
i 610 LISTNU(RRANDISKEY(T7) £910
an FOLOUR (BRAND)=KEY (8) B9 v
' : DU 630 121,25 89 50
a2 6350 KUMREW(RRAND, 1) =TBUFFERCI+T) 894U
i GO To 120 8965
19 QU0 RETURN 8990
K END ®9YS
2 END UF SEGMENT, LENGTH 64l , NAME INOUT
50‘:




i

s TF

O OO0

END

106

40
60

1001
1002 FORMAT(1X,A4,2514/725X,2014/)

SUBROQUTINE aUIPUT(LIARKAY, IRFCTYPE)

INTEGER RRARD (PLARNINGTINME

DIMENSTON LTARRAY (40)

CUMMON/VARS, ACTYPE MANGERP , 3RAND, 11,12, 13,14, PLANNINGT IHME
COMMON/RECORDS/ NABE(cU) , NOUTPUTREC (1Y), NTCTAL,XEY (&)

THIS SUBROUTINE WRITES THE OUTPUT REGCORDS TO Tapf
AND STOKES THE TOTALS,PRINTED AFTER t ACH MACHINE TYPE

14 (IRECTYPEr) 0,0,40

IDESC=KEY(6)

IRECTYPE=14

I1F (ITVESC.FG NAMFCIRECTYPE)) €O TO 60
TRECYYPE=LIRECTYPE=T

IF (IRECTYRPE) 0,Us10

1F DESCRIPTION IS NOT KECOGNISED NOTF IT AS SUCH

IRECTYPE=10

JDESC=NAMECIRECTYPE)
NOUTPUTRFCCIRECTYPE)=NCUYTPUTREC(IRECTYPE) +1
NTOTAL= NTOTAL +1

WRITEC20,1001) I1DESC,NMCTYPE,MANGRP,FLANNINGTIME,
1 IRECTYPE,BKAND, TARRAY
FURMAT(46A4)

WRITE(3G,1002) 1DESC,MCTYPE,MANGRP,PLANNINGT [ ME,

4 IRECTYPE,BRAND, TARRAY -
CALL UVERFL(IDUM)
RETURN
END

Of SEGMENT, LENGTH 124, NAME  QUTPUT

Q0L0
9920
94l
Qus5h
9970
viul
Q102
G105
Qru7
PRANRY
910
G150
G150
G100
970
9175
9180
QZ10
9220
9250
9250
92507
G260
Q267A
V2654
QP0bA
92748
Q29,4
9299




A4

BLOCK DATA

COMPON/RECORDS/NANE(C2D)

CUMRON/REALYN/ OnNFTHOUSAND  UNEMILLIUN

. DATA uNF/l./,THUUSAAD/WFJ/,nNrNXLL!0N11Eo/

5 DATA MNAKE/ AHPSIC, bRNMLDA, bRSTKS , erS2RL, 4HIEWS,

1 LAFREE AnPROD o HLL JLHFURE, 6HMLDS,

I A V) ,uHMCLD.AHMATb,QHUKLY,
- 3 GHCONT, GuERD »»HUNRE AR ,eHRYOTL/

TC‘ END .

vl

N
NO

940l
9410
G420
94640
Y400
Yyo0l
96602
G 4643
9490




T
i o
| -
o
oy 7
v )
-
o
o7
¢
&
Pz
e
FaEY;
KN
B
X
e
pieH
o® 22
2l
<3
2C:
B oy
Lo o
>
£>
iC
e
o A0
Ao
{
A
1
AT
£
52
.(f;
56
e
B
Y
|
[

10

END OF SEGMENT, LENGTH

SUBROUTINE CLEARCIRESET, NUM)
DIMENSTUN TLESET(NUM)
RESET ARRAY(S) Tu ZERD
pU 10 I=1,NypM
TRESET(1)=0
RETURN
END

30, NAME

P

9600
Q60
9650
9650
96060
Q680
9690




leExEel

9360

4
2
3
i

1
2
3
4

2
?
3

1

1

1

APPENDIX 8

THE NMOULD SCHEDULING PROGRAM

cuMMoN/atuCr1/ FREE,S!
,MAXDFSI?ESXBE(b),ISTHHCH(O),MFIGHTJRANGEFACTUR

MASTER 1140

INTEGER Rtuz‘FNT,FREESTOCK,FRACTIUN,ASSIGN
nTEGeR SIZE,bkhxh,DPUDH,kEFK,wFEKSLtFT,SIGN
INTEGER (ROY
LUGICAL SHORTRUN,UUTRPUTRENQ

pIMENSLUN FegUupulE(10) « PRIORCA0)D

cuMrin b TRSIZE ARSI ZE x!:P.RAND,D.’«‘ODN}MQTYPE,r‘-.,\NGRP.KOLC'R

SLACESFYLLED

ngcn.MCSTR}SCuLuUw,rACHXRUSE(ﬁ).KULUUP(WG),LISTNO(1O)
FRFESTOCK(37,1O):FRACTION(57:1U),RtuMENY(ST.Zé)

LNFACH (37, 5) MATAVATLL37,10)

ﬁ&CHFORCt(aO).NUFBOFVLDS(AO)r ASSIGN(4D)
':D,REUTUDROD,LAP,INCREASEISIGN,MCHLIMIT

ENIT:ALRLu(1U),TuTALHEQ(1U),PRCPURT;UN<1U),CU%pART(ZY)
NNFFKSTHSTART»KutEKAFTFHPLAN,LASTUEFKUFPLAN,LASTWEEKOFREU

‘NCHLUU:,mu”§IZE;“BRAHDSXZES
cuttion /R1uCe 3/ wpaEuquP(10>,CQV&KS(AU),AVUSAbE(AU)

ﬁATChS}?E(AG};CUVEH]hPROUN(LU),FATRACOST(&G)
IHA!F(LU),”]NNHHEUFMLDS(QQ),NEXTRANLDS(MU)
WEERSLEFT, REWSLEFT

cuttkn/piulea/ VLDCHANGES:MLDSPACES(S),kTUPRANGE(Y)
,QROUPPLLC&SFILL&D(O),NACHPLACES,HALFNEEKMCS
cupmreh/nLutxs/ upEz,guEEK.MﬁCULUR.MACHCoLOUR(b)

i"L{‘vPL»‘lCtS(é),i\‘A(th’»«‘.()l)h(o)

CUMMQON/ASSGRTED/ CHNGCOST ALTERCOST ,CULDURADV.VALFREESTCK

RELATIVFFRFF.IFRtE,VALCHANGE
SHORTRIIN, OUTPUTREQ

cut l-ioh‘/:vl‘vl}'rvli./‘\,‘«\l".,TEI\'HU?-'L‘DFU,THOUSAND,TH()USAN{)T“—,HhLF JONEMILLION

1
1
3
4

DA/JED AVERAGES ,DE/OH USALE / HC/&H RATCH /,DD/SHSIZES /s
LUE/ad PEAK (u/, bt /ARVER (WK)/,pG/BHSALES CO/,D1/3RADDITIUN/,
pd/eHaL COST /L, R/ AAINTTIAL /. pL/AK FINAL /L DM/BHCUT=0FF /.
UD/SHﬁaluszY/,Dn/ﬁnwouLns Al DS/BHSSTIGNED /o
UT/aHRALF=GFE/, DU/SAHK MAKKER/

FOURMAT (( //QX;EAR/L(/TU(1X,F1U.2)))/)

QL0 FURMAT(1H1,ox,&ﬁuEEg,1«.5X,AHCOL0UR,13,10,21H MACHINES THIS CULGUR

1

,614)

Q500 FOPMAT(//VX,15HLARGEST S1268,616,120 SIZE RANGES 716 ,7H TREND,14)
GepU0 FUPMAX(/(/2¥x,2mﬁ//2(zux,ZUIL/>))
G700 FURMAT(1M1,1Qx,1OnMANUFACTU?ING GROUP 16, 12/720X,

1

2

20HTOTAL HOUULD CHANGES 4 13///6Kki5HBRAND,
LA, P HFINAL STUCKS/(IV,1UX,3(10[R/1UX),718//))

GR00 FURMAT (/100 FWARKING*  STZE,15,10# SRIORITY L F7.1.10H UNPLACEDL / )

10

4y

READ INn THE DATA AND SET=Up ARRAYS

MKPERION=0

inpuT?

(HCTypE) 9%0,990,0

SETUP CTFLAG)

(1FLAG.EG.Y) GO 1O Y99
MLDOHNGETOTAL=D

syze=1,40

FHALFE(S12E)=0
pRIVUR(S12E)=0

Nup=Et, 7

50 KTOPRANGF(NUH)=0

100

510
610
620
630
640
650
660
664
670
680
690




ﬂ.f WRITEC(30,9300) DAsDB,AVUSAGE,DC,DD,BATCKSIZE,DE,DF,COVERINPRODR 710
ST WEEK=nuWFEKSTUSTART 730
& KWEFK=0 73%
o JEEKSLEFT=LASTUEFKOFRER 740
= LASTWEEROFPLARSLASTUHEEKOFREG ~ LASTWEEKUFPLAN 745 i
L 100 WtEK=wEER+1 ‘ ) 750 o
.o v 800
C READ TN ANY DATA FUR THIS WFEK . s502C
c . 8US
. . IF (kWEEKR.LF . WEFK) CALL 1RhPUTZ 410
MUDCHRGEFTUTALSMUDCHRNGETOTAL+MLDCHANGES - 820
o PLDCHANGES=( - 830
SR 1F (WEExk=510) 6,130,130 850
[F (LASTWEEKDFPLAN ~ NWFEKAFTERPLAN) U,0,110 910
LASTWEEKOFPLARS LASTUFEKDFPLANYT 920
* Gu 70 120 925
110 WEEKSLEFY=WEFKSLEFT = 1 940
— 170 MKPERIOP= T+ (UFFK=1)/12 450
* C WFEK IS CUUKTED FPUM THE START OF PLANNING 960
- C WE COUWT 1k WEEKS Tu GU FOR THE SCHEDULE 963
" c LASTWFEKGEPLAN 1S THE FINAL WEEK IN LHICH THIS 966
R ¢ MARUFACTURING GROUP 1S TO RE MADE Y69
C THE RFUUTKEMENTS CUNTIHUE FOR ANITRER PNUEERAFTERPLANT! 973
IF (WEEKSLEFT =~ LASTWEERGFPLAR) 0,150,150 Y80
) 150 WKITE (30,5700) MCTYPE,HANGRP FMLDCHNGETOTAL, 985
1 (LISTNU(BRAKD),(FRtEbTUCK(SIZE,BRANU)ySIZE=1137),BRAND=1,NRRAND) 9851
. GU 10 10 990
C 1000
¢ STARY THE SCHEDULE FOR 'WEEKOFPLAN? 1002
. C 1004
150 1FLAG=T . 1010 o e
LT REQSLEFT= CUMPART(1) - CUMPART(UEEKSLEFT) 1035 . e,
o 1F ( NOT.SHORTRUN) REUSLEFT=REQSLLFT ~ CUMPART (1) 1040 .
1 - CUMPART (NWEEKAFTERPLAN) 10401
* pU 22U S1ZE=MINSIZE,MAXSIZE 1050
T ASSTGN(STZEY=U 1055
: PU 210 ppaNp=T,NBRAND 1060
pTT C REDUCE STOCKS BY THE wbEK'S REQUIREMENTS 1065
N 210 FREFSTOCk(51ZE,uRAMD>=FRFFSTOCK(512r,URAND) - REQMENT(SIZE, 1075
B 1 wEEKSLEFi)*(FRACTIUN(SIZF,ORAND)*THUUSANDTH) 4+ HALF : 10751
DU 22U ML0=1,3 1110 .
. MACH=INF ACH(STZE MLD) 1115 . .
1F (MACH) ©,240,215 1120
C THLIS CAN BE NEGATIVE TF THERE MWAS A HALF-WEEKX OUF ANOTHER COULOUR 1125 T
R C SEE ALSG  STATEMENT 1480 1150
INMACH(STZE, MLD)Y=0 1150
GG 10 220 1155
\ C THE DESIRFD SIZE IN ANY MACHIRE 1S A WEIGHTER AVERAGE 1170
¢ IT MAY ALSU RE ADJUSTED £04 A% UPwARD OK DUWNWARD TREND 1172 -
215 MAXUESIRESIzg(MACH):MAXDESIRESIZ%(MACH)*(UNE ~WETGHT) 1160 e
N 1 + SIZExWEIGHT + 0,9 11301
220 CUNTINUE : 1195
¢ 1300 B
\ C CHECK CULOUR COMPATIBILITY 1302 oo e
C 1304 - E
I WITH SEVERAL MACHINES THF COLOUR MUST BE PRE-DETERMINED - 1306 cm e
\
Q 9D




OO

OO O NMNOO

310

320

3u0

380
390

400

430

MITH ONE CULDUK [T MAY BE FIXED QR DECIDED BY STOCK=LEVELS
1F (NKACH=1) 990,349,V
KULORT=10
KOLORT=K0OLOKT -1
1F (Kulowr1) 100,100,0
MCSTHISCOLOUR=O
DU 320 RACH=1,5
IF (PACHCULGUR(HACLH) ,EQ.KULOKT) MCSTHISCOLOUR=FCSTHISCOLOUR*A
1F (MULSTHISCOLOLPY 310,310,390
MCSTHISCOLOLKR=1
kULORT=MKCOLOR
fF (xULORT) 100,100,0
[F (KULCRTI=10) 3Z80U,Q,V
WITR NU COLOMWR PROVIDED DETERMINE THE NUMBER OF WEEKS COVER
FALH RKAND HAS, GIVE THE CURRENT CULOUR AN ADVANTAGE
CALL PRODUCTCUVER(OpDUMVY:BKAND,KULOR)
KULORI=XOLOUR(BRAND)
MACHCULOURCISTHACH(1))=KOLORY
KULOR=KOLORY
THIS IS THE COULCUR TO BE MADE THIS WEEK
DO 40U RRAND=T,NBRAND
MAKEBRAND (BRAND) =1
IF (KULUURCBRAND) JNE,KOLOR) MAKEBRAND(BRAND) =0

DECIDF WHICH MACHINES ARE TO BE USED,CALLED *MACHINUSE'®
DECIDE HOowWw MANY FOULD PLACES ARE AVAILABLE

MACHPLACES ¢ HALFWEEKRCS=0
J=1
GROUPPLACESFILLED (1) =V

THESE ARE USED IN 'DESIRE' NOT THE MAIN PRUGRAM
ph 43U 1=1,nMACH
MACH=LSTMACH(T)
IF (MACHCOLOUR (MACH)=KOLOR) 430,0,43%0
MLDSPACES (MACH)=MLDPLACES (MACH) «2
MACHPLACES=MACHPLACES + MLDSPACES(MACH)
MACHINUSE (J)=MACH
J=d+1 .
GROUPPLACESFILLED (1+1)=0
1F (MACHPLACFS) 1600,1600,0
IF (MCSTHISCOLOUR=NMACH) 0,630,999

I DIFFERENT NACKINES CONTAIN DIFFERFNT CULCOURS THEN THIS
REARPANGES CINMACH! SU THAT THE CURKENT CULDUR IS FIRST,
VALID FORrR Up TO 3 MOULDS,
THIS tU0xS AT THE LULOUR EACH MOULD W1LL MAKE, AND MOVES
TRE mMoulp TO THE RACK TF WRONG AND TO THE FRONT. IF RIGHT
DU 450 SYZE=iINSI1ZE,MAXSIZE
NEXTHLD=ASSIGR(STZE) +]
DG 450 MLDZASSTIGN(STZEI+143
MACH=INMACH(STZE, HLD)
INMACH(STZE, 11LD)=0
1# (MACH) &50,450.0
1F (MACHCULUUR(HACH)—KULOR) 0:,640,0 -
IN“ACH(SIZE,G'NLD)=MACH
G TO0 450

~

OO
-

1307
1315
1320
1322
1325
13350
1335
13490
1350
1380
1383
1385
1390
1400
1402
1420
1430
1435
14640
1450
1460
146465
1470
1500
1502
1505
1507
1510
1513
1520
1523
1530
1540
1545
1550
1555
1560
1565
1580
1583
1590
1700
1702
1704
1706
1708
1710
1720
1725
1730
1760
1745
1755
1760
1770
1775




440

450
480
1

510

530

OO0 OO

550

INMACH(STZE, NEXTHLD) =MACH

NEXTHLD=NEXTMLD+1

CUNTINUE

WRITEC30,9400) WEEK,KULGR, MCSTHISCOLOUR,
(MACHINUSE(T),1=1,nCSTRISCOLOUR)

pu 510 GJZE=MINSIZE,MAXSIZE
CUVERb(SIZE):UhEﬁILLIUN
1F (NUMRCFRLDS(STZE))D 510,510.0
NEXTRA%LDS(SIZE):U
IRALFLS12ZE)=0
cALL PRHDUCTCUVFQ(szt,COVERS(SIzt),BRANQ,MATERlAL)
EXTRALOST(S]ZL):ALTERCUST*MATERIAL
CUNTINUE
1F (S1GN, HE, 0) CALL REARRANGE
pu 53U NUHAZ1 , BCSTHISCULOUR
MAXOLOZMAX
MACH=MACHINUSE (NUN)
MAX:NAXUESIFES]ZF(NACH)
KTOPRANGE (NUH =z AaxQLp o+ (T+9AX=MAXOLDY/S
THIS 1S WEIGHTED TUWARDS THE LARGEST S12ZF FOR SMALLER MACHINE
CONTINUF
KTOPRFNQF(MCSTHISCOLOUR+1)= MAXSTZE+T
KTOPRANGE (1) = HAbeS}k&S}ZE(HACHINUSE(1))/2
PACMIEUSF(?ﬂSTHiSCULOUR+1) = MACHINUSE(MCSTHISCDLOUR) -
1F (SPRFAD) 610,610,0
1F (mCSTHIScULOUR-Z) 560,0,540
KSPREAD=SPREAD
KUIFPtRFhCE:NAX*NAXULD
1F (KSPREAD - K] FEFRENCE*S)Y 0,0,5640
1F (KbPRFAD,Lk.KDXFPEkENCE) KSPREAD=kDIFFERENCE  +1
ETOPRANGE (1) =HAX e 2*(KSPREAD+1)/3
KTOPRANGE (2)=hAXOLD + KSPREAD /3
THLIS CUVERS A COMMUN V706" CASE WITH TWO MACHINES
gUT A LUW SPREAD OF S12ES WANTED

NOW CALCULATE THE EFFECT OF RUNNING EACH S1Zf WITH THE OTHERS
. ADJUST THE PRIOGRITY FOR OTHFR S1ZES 1IN THE MACHINES
NUM=1
152
MACH1,MACHZ:MACH1NU5E(1)
pu 54U SIZF:MINS{ZE,MAXSIZE
1t (NUBRGFHLDS(STLED)D 5G0,590,0
1F (SIZF,LT,KTOPRANGE(NHH)) GU TO 550
NUM, 1=hNUM+
MACH1=MACH2
MACH2=MACHINUSE(NUM)
MLDzASSIGH(STZE) * 1
MACH:INMACH(SIZF,MLO)
g 'SIZE' IS 1M AN UHMSUJTABLE MAGHINE, REmMOVE 1T
1F (NACH,NE,VRCH1.AND.MACH.NF.HﬁCHZ) MACH THHACH(STZE,MLD)=0
IF (MACH.Ew. 0D MACH=MACHT
corPart THE casT OfF MARING'SIZE'NOV.H!TH THAT EXPECTED
NORMALLY,whEN'prMAX’ IS THE LARGEST SIZR -~ -

O
™

1780
1785
1795
1990
19901
2000
2006
2050
2032
2U35
2040
2050
2060
2070
2035
2110
2130
2155
21490
2150
2160
2166
2180
2210
2213
2218
2220
2230
2240
2260
2265
2270
2275
2280
2285
2288
2500
2501
2502
2504
25140
2512
2515
2520
2550
2535
2560
2555
2560
2565
25749
2575
2580
2585
2660
2665 - -




OO

540
54%0
610

700

1

pUMMY=HaLF
1DUM= 20x (2*x1=-1) / (FCSTHISCUOLOUK+2)

* % % CHOSER TOG FIT 1974 CIRCUMSTANCES  *wx
BIFFs{IpUN=S]ZE) «DUMMY
COST=RALGEFALTOR*DIFF*DUMMY
1F (pIF¥FY 0,575,575
CuST==4,xC0ST
DIFF==2,%D1FF

18 'STZEt 1S ABOVE THE IDEAL SIZE IT 1S PENALISED MORE HEAVILY

1F (DLFF.GE, SPREAD) CUST=CUST + (DIFF/SPREAD)*+3
THERF 1S NU ADDITIURN UP TO KALF THE BAXIMUM SPREAD

1F (pUMrY=CRED) 0,560,V

SUB=CUST

pUMMY=0NF

10UR=FAXDESTRESTZE(MFALH)

GU TO 570

[F (CUST,GT.SuB) EXTRACOST(SIZE)SEXTRACUST(SIZE) + LOST =~ SUB

CUNTINUE

WRITE (30,9300 pG,DF,LOVEKS, D1, DS, EXTRACOST

WRITF(30,9500) MAXDESIRESIZF KTUPRANGE S SION

CALCULATE THE BASIC PRIORITY

pU 700 SIZE=LINSIZE,MAXSIZE
PRIORCSIZE)=~THOUSAND

1F (CUVERS(STZE)-UNEMILLIOK) 4,700,700
PRIOR(STZE)=pPKIGRITY(STZE)D .
CONTINUE

WRITE¢30,93500) DK.,OBP,PRIOR

1FLAG=2Z

NOW DECIDE WHICH SIZES TO MAKE
PICK S1Zh UF HWIGHEST PRIORITY AND ATTEMPY TO SCHEDULE I7

TUPPRIOR=~500,
IBESTSZE=0
INDEX=2
1F (HACHPLACES.LF.HALFMFEKHCS) INDEX=1
pO A70 SIZE=MINSIZE,MAXSTZE
1F (TOPPRIOR=PRIORCSIZE) ) 0,870,870
iF (INMACH(STZE, ASSIGNCSTZE)+1)) 0,0,660
CitCk THE HOULDCHARGE LIMIT HAS w~OT pEEN EXCEEDED
0r THAT UNE 1S NECESSARY
1F (IFLﬂG.ht.?OO,AHD.VLUC“AWGtS.GE.MCHLINIT) GO0 TO 470
TUPPRIOR=PRICOK(STIZE)
[BESTSZE=SIE
CONTINUE
IRESTSZE HAS THE HIGHEST PRIGRITY, SU ASSIGN IT
IF (IBESYSZE) 040,940.0
SiZi=zIBESTSZE
MLDE=ASSIGR(STZEY + 1+ THALF(SIZE)D
DECIDE TF UNLY HALF A WEEK IS NEEDED
1F (PATCHSIZP(SIZ?)*PKUPORT(ON(KOLUR).LE,
PPUDN*(HALF-NFKTRA“LHS(SIZE)) ) INDEX=1

375 1F (IHDEX,EQ_1,ANU,N%ATRAHLDS(SIZE).GT.U) Go TO 920

26060
2610
2675
2710
2715
2725
2730
27355
27490
2745
2750
2760
2765
2770
2780
2790
2795
2850
2890
2895
3000
3003
3006
30640
3050
3070
3080
3295
3990
3993
4000
L0002
4002
4009
4010
4013
4016
4020
4050
4060
4065
4070
L0775
4080
L0BS
4090
4095
4105
4115
6120
4930
4150
4L160
41601
41940
4200




zEzEakKs]

YD

R77

940

1000

1020
1030
1040
1070
1100

1120
1200

1210

DETERMINE 1F THERF 1S A SUITABLE PLACE FOR 'IRESTSZE!

CALL DESIRE(IBESTSZE,MLD, INDEX)
1F C(IRDEX) D,Y20,077
IF 1HPEX 1S POSITIVE SIZE WILL BE MADE
1F InpEX IS NEGATIVE A HALF WEEX wltlL BE MADE
ThDFEX=1
6V TO 375
IRALF(SIZE)=INDEX=2 = IHALF(SIZE)
TF INPEX 1S 2 A FULL WEEK 1S PLANNED
1E IMDEX 1S 1 AN EATRA HALF WEEK 15 PLANNED
ARDJUST THALF(SIZE) APPROPRIATELY
ASSIGN(STZE)=MLD
NEXTRAMLDS(SIZE):NEXTRANLDS(SIZE> + 1 + IHALF(SIZE)
1f ORLY A HALF WEEK IS PLANNED THE EXTRA MOuULD IS
HONT CUUNT AN EXTKRA RMOULD IF ONLY A HALF WEEK USE
PRlHR(SlZE):PRIUPITY(SIZE)
MACHPLACFES=VMACHPLACES ~ INDEX
1F (FACKPLACES) Gv9,4000,850
THERE 1S ®C SUITARLE PLACE FOR *IRESTSZE?
PRIORCINESTSZE)= =150V

NOT NEEDED

1F (TuPPRIOK,GT RUNDRED) WRITE(30,960U) 1BESTSZE,TOPPRIOR

GU TO 350

1F (1FLAG=T00) 6,996,999

[FLAG=100

60U TO 350

NUM=1

WRITE (30,9300 DLsDP,PRIOR, pM,DP, TOPPRIOR

STARTING WITH THE LARGEST STZES,PLACE THEM IN THE
CONVENIENT MACHINES W1TH VACANT PLACES.

IFLAG=11

pou 1200 SIZE=IMINSIZE JMAXSTZE
NMLD=ASSTIGN(STIZE)

1F (NRLDY 909,1200,0

{F OCIHALF(STZED) 1120,0,1200

pu 1100 rLb=1,NMLD .
1f (TRMACH(STZE , LD)) 1100,1060,1100
NUM=NUMEY

MACH=MACKINUSE (NUM)

1F (MLDSPACES (HHACH)) Y49 ,1030,0
MLDSPACES(MACH):NLDSPACES(HACH) - 2
INMACH(SIZE,MLD)=HACH

CUNTINUF

GG 10 1200

SECTION ON HALF WEEK RUNS »

FIND A SUITABLE SIZE TO FILL THE OTHER HALF WEEK
IF (BATCHSIZE(Slzt)wPRUPORTION(KULUR).LT,HALF*PRODN)
CONTINUE

NOW CLEAR FURTHER ROULDS OF THIS CULOUR
pU 1259 SLZFzmleth,MAxsle
1DUM,NEXTHLD=ASSIUN(312E) + 1
pU 1250 rLb=1bUM,D
MACH= INMACH(STZE,FLD)

MOST

THALF(ST14E)=1

4,202
L2209
4210
4230
4232
42355
4240
4245
4310
4,512
4315
43520
4330
4335
4356Q
4342
4350
4360
4370

L6400 L. ;,,7

4410
4420
4430
4460
46470
L4715
LA4D0 .
4495
4500
4502
4505
4509
4510
4520
45390
155100
LS45
4553

4560

4575
4580
L610
4620
L6301
46355
L6GLD
4700
L702
L7064
4820
4890
L9U5
L4910
4920
4925
4930




INMACH(STZE, MLD)=0
1F (MACH) 1250,1250,0
IF (MACHCULODUR(MACH Y« KOLOK) 0,1250,125¢0
¢ THIS CULCUK BAS YET TO BE LONE, MOVE MOULD TO FRONT
INFACH(STZE, NEXTHLD) =IMACH
NEXTHLD=NEXTMLD+I
1250 CUNTIRUE
WRITE(30,Y600) DR,DS,ASSIGN,DT,DU,IHALF

C
C DETERMINE WHICH BRANDS ARE Tu BE MADE,AND WRITE THESE UUT
C
IFLAG=20 -
pU 1500 MACH=1,5
1F (MACHCULUUR(MACH),NE.KULOR,OR,MLDPLACFS(MACH).LE.O) GO YO 1500
NUM=MACHPRUDN (MACH) /2
DU 1400 SIZep=nINSIZE,MAXSIZE
C COUNT THE NUMRER OF MOULDS OF SI1Z2E ‘SIZE' IN TYHIS MACHRINE

NMLp=0
nu 1320 MLD=1.3

1320 1F (IWMACKH(STZ2E,MLD) ,EW . MACH) NHMLD=NMLD+1
1F (NMLDY 0,14806,0

C VINDEX'IS A MEASURE OF WHOLE OR HALF WEEKS
INDEX=2
1F (IRALF(S1ZE) (NE.LO) INDEX=1 B

C DECIDE THE RRAND TO MAKE

JF (NCTYPE -FANGRP,EG.008) IF (INMACH(SIZE,2)=MACH) 0,1360,0
1350 CALL PRODUCTCUVFR(SIZE,COVER,BRAND MATERTAL)
1F (BKAND) G9Y,G99,1370
C #Np# PRUUTIKE FOR BRIGHT ARD DULL WELLIES

C NOTE THIS KOUTINE CAn ONLY BE ENTERED ONCE PER SI1ZE
C THE DUPLICATE MOULDS ONLT TAKE DUNLOP PRODUCTS
1360 BRAKD=1
C THE SFCOND WELLINGTON FOULD TAKES UNLY*DykLOP' BRANDS

IF (SlZF.bT.7.AND.SIZE.Eu.2~(SIZE/2)) BRAND=3
6O 70 1400
9 [F THE BATCH=QUANTITY KREQUIRED IS BELOW 2/3 WEEK'S PRODN
C THEN MAKF THO BRANUS,TF DFSIRABLE
1370 1°F (INDEX.EQ.1.UR.NEXTKAMLUS(SIZE).GE.1) GO TO 1400
1F (BATCHSIZE(Slzﬁ)kFRACTIUN(SIZE,BRAND)uTHUUSANU*PRODN) 0,0,1600
INDEX=1
NMMLD=NMLD*2
1400 MPRDDUCF(BRAND)=VPROUUCE(HRAND)* IRDEX
C ADJUST *FREESTUCKS' AND MATERIAL AVAILABILITY
FREFSTOCK(S!ZL,RRAND):FREESTUCK(SIZE,BRAND) + INDEX®*NUM
MATAVAIL(Sle,BRAND):MATAVAIL(SIZE,BRAND) - INDEX*NUM
plLp=nMLD=~1
IF (NMLD) 0,0,1350

C WRITE VUUT PLANNED PROQUCTION FOR THAT MACHINE AND WEEK

p0 1420 BRANDZ1,NBRAND
[F (MPROPUCE (BRAND)) 1420,1420,0
WRITE(20,9100) MCTYPE.MACH,MAHGPP,MkPERIOD:SIZE,
1 BRAND ,WEEK MPRUDUCE (BRAND)
9100 FURMAT(ZAA:AHUOOZ:&AA)
1420 MPRODUCE(BRAND) =0




1480

v C

B ¢
i 9200
i 1500

, c
“:FT; . 1600
N 949
9496

340

END OF

TF (IHALF(STIZE)Y . EQ,T)
CURTINUE

INMACH(STZE,ASSIGN(SIZED)

i
$
b

NOW WRITF OUT MACHINE DETAILLS
WRITEL20,92G0) MCTYPF.MAcn,wEEK,MANGRP.KOLOR,MACHPRGDN(MACH)
FURMAT (226, LHU00Y 1404 8H )
CUNTINUE
PRUCFFD TO HEXT COLOUR OR WEEK
1F (NFACH=T) 130,190,310
WRITE(Z0,960Q) MCTYRF, MANGRP  WEEK, IFLAG
FURMAT(//7/ /720X, 230HRUN ABANDONED FOR GRUUP,15,12,8H IN WEEK,13/
30K, P 2NDUE TO INTERNAL ERRUR ,14/111)
WEEK=510
gu T0 100
ENDFILE 20
sTOp
END
19617, NAME

SEGMENY, LENGTH 1140

o
C

5270
5290
5300
53US
5320
5325
5340
5380
5390
5410
5430
563501
5450
5470
5510
5550
5580




SUBROUTINE THPUTA

ITHTEGER SIZ&,Banu,ppubN,kEEK,utEKSLeFT,slen
INTEGER REWFERT, FREESIUCK,STZEROLL ;ASSIGN

INTEGER FURNM,DESCRIPTLION
LUGTCAL SHORTRUN,UuUTPUTREN

DIMERSTON ICLEARCZRGT7) (CLEAR(SY)
‘,ALTERCOST,CULOURADV.VALFREESTCK
JVALCHANGE

COMMON/ASSURTEDR/ URNGL
1 , RELATIVEERREF,IFREE
? , SHORTRUN,DUTPUTRERQ

CUMMON/NUHEKIC/ON&;TFNrHUHDRFD.ﬂ
comMon n;wS;;&,NAAS]zt.kaAup,PROUN,MCTypE.M
, NWACH,VCSTHISCULUUR,HACH!NUSE(h):KU{UUR(1U),LISTNO(10)
B FRFESTUCK(37.1C);SlztROLL(S?,1U>'REQ
, INVACH(3715)nVATﬁVAXL(B?,1O)
. HACHFOPCt(&O),KU%BUFHLQS(QO),
cuMmonN/rL0CKT/ FQEE,SPRFAD,RE&TUPROD,LﬁP
,MAXDFSIQESIZ?(O),lSTHAC

SN

1

2 ' ENITIALFtU(Tw),TUTALREN(TO),PH

3 . NMFFKSTHSTART,NutEKAFTEKPLAN;LAST

4 S ncoLuUR,wumsle,wBRAmDSIZES
commor/pLucCr2/ KFY(@)rIBUFFER(LO).IMPUTRECS
EuUIVALEhCE(ICLEAR(1>,KOLUUR(1))
EQUIVALEhCE(CLEAQt1),tNXYIALREu(1))

e e RaEeR el

WRITE(30,1005)
1005 FURMAT(TIHTD)
WEEK=51D
20 1F (KEY(2)) 950,90,0

18s (KEY (2)=MCTYPED 100.0,100
1F (KEY(3)=HANGRP) 106U,0,100

1F (KEY (L) =NFEK=1) 0,0,900
1F (XEY(5)=10) 0,9,90U

C ACCEPTABLE RECURDS SHOULD PASS ALL

BRAND=KEY (6)
ISET=KEY(5)

6L 10 (?00;300,QOU,QSU:SOO;550:6001550:700,750) JISET
C peECORD TypL TNVALID OR (U

S0 IRFJECTED=IRFJECTED+1
wRITF(30,1003) KEY
1003 FURMAT (// /241 *x RKEJFCTION
U TO 90
C RECORD ACCEPTED
70 INPUTACCEINPUTACCH]

1F (QUTPUTRED) WRITE(S0,1002)
1002 FURMAT(1x,Au,251A/25x,2014/

WEFK=KEY (&)
90 READ (10,1001 KEY, 1BUFFER
10U1 FURMAT(4LEAL)
INPUTHECS=INPUTRECS+1
GU TO 20

c PREPARE FOR NEW MANGRP

1OUSAND.THOUSANﬁTH,HALF,ONEM]LLION
ANGRP,KOLOR

AENT(37,26)

ASSTONCEN)
,lNCREASE;S\GN,MCHLIMIT
W(6) Wb 1GRT  RANGFFACTOK

PURTIUN(1U), CUMPART(27)
wEEﬁGPPLAN,LASTNEFKOFREu

,IhPUTACC,IREJECTED

THIS RUUTINE STORES ALL INITIAL INPUT DATA
(WEEKLY INFORMATIUN - SEE

KEY CONTAIRS CHECK INFORMATIUON - VALIDATE EACH RECORD

THESE TESTS

T OF SEQUENCE

JAG,ST47 )

KEY,IBUFFER

6000
61040
6110
6115
6120
6125
6150
61301
613072
6135
6140
61601
61402
614603
614046
6150
61501
61502
561503
61504
6160
6170
6175
6300 -
6302
6303
6309
6310
6312
6313
6315 -
6320
6325
6350
6335
6340
6342
b34D
6347
6348
~350
6352
63555
6357
6359
6360
63062
6365
6368
6370
6375
6377
6380
6383
6400
6402




=

100 (F CINPUTRECS=1) 0,17V, 0
pO 11U 1=1,2397

110 1CLEAR(CID=U

C SET ALL LARGE ARRAYS TU ZERO
nU 12U 1=1457

120 CLEARCID=D,

170 MCTYPESKFY (2)
MANGRP=KEFY (3)
OUTPUTREG=,TRUE,
pu 180 1=1,37

180 NUMBOF#MLDS(])=2
GU TO 20

C PRUCESS 'RSICY RECURD

200 NWEEKSTOSTART=YRUFFERLCT)
LASTWEEKGFPLAN= JTBUFFER(2)
NWEFKAFTERPULAN IBUFFER(3)
LASTWEERGFRED LASTWEERKQOFPLAN + NWEEKAFTERPLAN
SHORTRUN=Z 1RUFFER(L) ,EQ A
NMACH=IBUFFER(6)
LAP =I1RUFFER(T7)
REQTOPRODE JHUFFER(3) *THOUSANDTH
CULOURADV= JTRUFFER(9)
FREE =I1RUFFERCID)*THOUSANDTH
JFREES TRUFFER(IY)
pu 220 1=1,27 . .-

220 CUMPART(I)= JBUFFER(4T-T)*THOUSANDTH
1+ (LASTWEEKGFREG.GT,<6) LASTWEEKUFREQ=26
WEEK=NWEEKSTOSTART S
GU T0 70

]

WO

C PRUCESS *MCDA' RECURD
300 PRODN= JBUFFEKR(1)
pL 320 1=1,5
1STHACH(Y) = ITRUFFERCI+E)
MAXDESIRESIZEC(])= JBUFFERCI+1T)
220 QUNTINUE
C READ TN COST INFORMATION = USED TO DECIDE THE PRIORITIES 0OF
c MOULD CHANGES,COLOUR CHANGES AND WIDER SPREADS,
CHNGCUST= IRUFFER(22)
RANGEFACTUR: IRUFFER(ZLI*THOUSANDTH
SPRFADL = TPUFFER(2S5) * .7
ONLY EXCHED HOULD CHRANGE LIMIT T€, AETER THE PERMITTED NO,
OF CHANGES, IT IS IMPOSSIBLE TO F1LL THE REMAINING PLACES
WITH SIZES THAT WERE MADE LAST WEEK
MCHLIMIT= IGUFFERCZ6)

[ eXel

RELOW,
VWETGHTY GIVES THE RELATIVE FMPHASES OF THE CURRENRT LARGEST
AND THE FORMER VALUE,
tWETGHT '=0 GIVES A CONSTANT VALUE TO MAXDESIRESIZE AS INPUT
'gIGNY 1S5 NORMALLY ZEROIBUT,1F + OR =1, THIS INDICATES THAT
MAXDESTRESIZE WILL SHIFT AS THE SET OF SI1ZES IN THEt MACHINE
SNAKES Up ANp DOWN THE SI1ZE RANGE,

WEIGHT= JBUFFER(27) «THUUSANDTH

AODOOOO0O0O0

MAXDESIRESIZE GIVES THE LARGEST SIZE DESTIRED IN EACH MACHINE
WITH AN EXPECTED SPREAD OF A THIRD tSPREAD' ABUVE AND TWU-THIRD

SZE

THE

6610
6420
64625
6430
6435
6440
6480
6485
6490
6491TE
6649 2TE
6495
6500
6502
6510
6513
6516
6519
6522
6525
6528
6530
6535
6536
6538
6540
6543
6546
6549
6550
6600
6602
6610
6620
6625
6628
6630
6640
6661
65663
6645
HHLE
6650
6651
6652
6656
6660
6661
6662
6663
6664
6665
6666
6667
6668
6670




o OO

400

450

500

o

550

o OO n

600

o

700

1004

316w = IBUFFER(29)
STOURF INpOKRIATION ABOUT RRANDS AND SIZES

NCOLOUR= IBUFFER(3S)

KBRAND = [BUFFER(3H)

NUMSTZE= [BUFFERCST)

NbRANDSTZESS= 1RUFFER(SE)

MINSQTZES JBUFFER(SY)

MAXSTZE= IBUFFER(e0)

GO TC 70

PRUCESS 'STKS! RECURD

CALL STORE(FREESTUCK(1,BRAND))
G0 TC 70

PRUCESS *SZRL' RECURD
CALL STDRE(SIZERDLL(1:BRAND) )
Gu TO 70

PRCCESS ‘'REQS? RECURD
LTISTRGCHRANDD = IRUFFER(T)
KULOUR(HRAND):KO\Ukz IBUFFER(Z)
ENITIALRFU(RRAND)= iﬁUFFFR(K)'THOUSANDTH
TUTALREQ(BRﬁND) £l IRUFFER(u)*THOUSANDTHA
pR0p0k710m<KOLDR)= IBUFFER(S)/THUUSAND

G0 1O 70 . e e

UNUSED AT PRESENT = REJECT 1F THESE OCCUR
GO TG 50 o
pRUCESS 'PROD!

MO PROCESSING AT PRESENT
coulLp GE USED TGO FORCE CFRTAIN PROGRAMMES
UNTIL THEN REJECT

G0 TO 50

PRUCFSS VEQRCY RECURD
CALL STURL(MACHFOHCE)
60 10 70

PROCESS ipLDS Y RECURD
cCALL STDRE(N\JMBOFHLDS)
GL TO 70
CURRENT RECORD 15 FOR LATER pROCESSING

REJECT RFCURD IF NUNE KCCEPTED VET,OTHERWISE RETURN

1F (wEEK . EQ.510) 60 TU 50
RETURN
VEnD RECORD READ AND PRNDCESSING EINISHED
MCTYPE= KEY(2)
WRITF(30,1004) 1hPUTRtCS,INDUTACC,lgEJECTED

FURMAT(1H1,LOX,12HRECURH5 READ,IS/&BX.RHACCEPTED,IS/

ASX,HHREJECTED,IS/DOX,&HEND 1 )
RETURN
END -

6672
6680
6682
6683
6684
5686
6687
6685
6697
6700
6702
6709
6710
6715
6730
6732
6735
6738
6760
6762
6765
67068

6772 ..

677>
6778
6780

6800 -

6806
6810
6820
6821
6323
6826
6825
635350
6850
6852

6355 .

6857
6870
6872
6375
6877
6900
6902
6910
69240
6950
6960
6970
6975

69751

6980
6990




b
i
/’//
o SUBROUTINE TNPUT2 7000
- - INTEGER FURM,UESCRIPTION 7110
INTEGER S1ZE,BRAKD, PRUDN,WEFK 7120
R INTEGER REGQUEART (b FEFSTUOCK,FRACTION ,ASSIGN 7130
g LUGTICAL SHO=TRUN,GUTPUTREN 7135
o COMUMON/ASSORTEDR/ CHAGUUST , ALTERCOST, CULOURADV,VALFRFESTCK 71460
i 1 , RELATIVFFREE, IFREE,VALCHANGE 71601
2 , SHORTRUN,OUTPUTREU 71402
COMMOUN/NUBERTL/ONE , TFR, RURNDKED , TROUSAND, THOUSANDTH, HALF ,ONEMILLION 7150
. CUMMON P INSIZU, MAXS [ ZE i ngnAND, PRODN, METYPE, #ANGRP, KOLOR 7160
i 1 ; NFACH,DCSTHIGSCOLULR  FACHINUSE(A) , XOLOUR(T0) , LISTRC (1) 71601
2 , FEPFOSTOOR(IZ 10y  FRACTION(37,10) (REGRERT(S7,26) 71602
£ 3 , INCACH (37, S)Y s MATAVATL(Z7,10) 71603
- 4 , MACHEORCLE(LO) ,NUFBOEL LS (40)Y, ASSIGN(4O) 71604
o, CUMMON/BLOCK2/ xEY(e) e THUFFRR(40) s INPUTRFCS, INPUTACC,IREJECTED 7170
CUMMON/RLUCKS/ WEEK, KWEFK,MKCULLR,MACHCULOUR(O) 7180
1 , MLDPLACFS(AY 4 MACRPRODN(S) 71801
C 7300
= c THIS RUUTIRE CHECKS AtL WEEKLY INPUT pDATA 7302
C 7309
2 C KEY COGNTAINS CHECK INFURMATION ‘ 7311
N C UNLY PROCESS INFUKFATIUK FUR (CURRENT MCTYPE.MANGRP AND WEEK 7313
B 20 1F (WEER,LT KWERE) GC TO %20 7320
e 1F (FCTYPE,kE L KEY(2) UR MARGRP ,NE,KEY(3)) GO TO 900 7325
L. 1F (KEY(S5)=11) 3GU:50,0 . 7330
. BRAND=KEY (6) o 7335
- 1F (KEY(5)=133 50.400.0 7338
1 O (KEY(5)=15) 500,600.,0 7342
C RECO&D TYPE INVALID OrR QUT OF SEQUENCE 7350
50 IREJELTEL=IREJECTED T 7355
WRITEC30,1003) KEY,WFEK 7360
1003 FURMAT(///24H % REJECTION #% = XEYS »A4,514,6H WEEK.13/) 7365
GU T0 150 . : 7370
C 7400
C RECQRD ACCEPTFD 7402
o 100 INPUTACC=1hpUTACCHY 7410
= . IF (QUTPUTREQ) WRITE(CSU,1002) KEY,IBUFFER 7415
o 1002 FURMAT(IX Ah, LA, 12,313,202015/20%) ) 7420
K c READ TH MEXT RECURD 7430
i 150 READ(I0,1001) KEY,IBUFFER ' 7433
i 1001 FORMAT (LEAL) 43¢
KWEEK=KEY (4) 7440
INPUTRECS=INPUTRFCS+1 7L
ST GU 70 20 7443
TOU [F (KEY(S).50.4 ARD KWEEK.EQ, WFFK) GO TO Y00 7450
C 1F A SIZFRULL CaArRD MAY BE FOR CONTINUATION OF THIS GROUP 7452
1F (KEY(S5)=%) 50,310,550 7455
C PRUCFSS ‘'YFURC' RECURD 7460
310 cAaLt STORE(MACHFOKCE) 7463
GO TO 100 7hot
C 7489
C PRUCESS 'MLDSY RECURD 7482
350 CALL STURE(HNUMBOFRMEDS) . 7484
o 6u TO 100 7687
C 7500
E C PRUCESS *MCLD' RECURD ~ NOTE BRAND 1S A MACHINE NO, 7502
.
[
O A
g 17




400

|
sk XzXs)

500

5350

600

6350

5 ’ 640
- 650
nT 660

9 680

yff - 690

900
920

MACH=BRAND
DU 450 STZE=MINSIZE,MAXSIZE
NUM=TBUFFER(SIZE)
IF (NUM) 450,450,0
pO 43U MLD=1,NUM
INMACH(STZE ,MLD+1)=INMACH(SIZE,MLD)
INMACH(SIZE,MLD) =MACH

MOVE CURRENT MOULD OUT TO WNEXT MACHINE .
CONTINUE
6V 70 100

PRUCESS 'MATS*® RECURD
MATERIAL AVAILABILITY IS ADDITIVE

pO 530 SIZE=MINSIZE,MAXSIZE

MATAVATL (SIZE/BRAND)= MATAVAIL(SIZE,BRAND) + IBUFFER(SIZE)
CONTINUE

60 70 100

PROGCESS 'WKLY' RECURD
MKCOLOR= IBUFFER(16)
ALTERLCQST= IBUFFER(39)
RELATIVEFREF= TRUFFER(&O)*THOUSANDTH
1F (ALTERCUST,LT, 50,) ALTERCOST=ALTERCOST/VALFREESTCK
pU 630 MACH=1,5
MLDPLACES (MACH)= TBUFFER(MACH)
MACHPRODN(MACH) = IBUFFER(MACH*S5)
MACHCULGUR(MACH)=IBUFFER(MACH+10)
CONTINUE
1F (IBUFFER(17)Y) 080,100,0

CLEAR MOULDS FROM ANY EMPTY MACHINES
pO 660 SIZE=MINSTZE,MAXSIZE
NMLD=NUMBOFMLDS(STZE)
1F (NKMLD) 660,660,450
DO 65U NUMS1,NMLD
MLD=NMLD+T=NUM
MACH= INMACH(SIZE,MLD)
1# (MACH) 650,0650,0
1F (MLDPLACES(MACH)) v, 0,650

1F NO PLACES IN THE MACHINE, THEN RELEASE THE MOULD
p0 640 ypUM=MLD,NMLD

INMACH(SIZE,IDUM)=INMACH(SIZE,10um+1)

CONTINUE

CONTINUE

60 TO 100
1F THERE IS AN INTERVAL BETWEEN SCHEDULES,IT 1S ASSUMED
THAT THE MUULDS aRE REMOVED

00 690 SIZE:MINSIZE,NAXSIZE

pO 690 MLD=1,D

INMACH(STZE,MLD)=V
GO T0 100
FOR FUTUKE MAN.GRP = NU MORE INPUTS FOR THIS GROUP
KWEEK=520
RETURN
END
G 17
3 15




FUNCTION PRIORITY(SIZE)

INTEGER S17Zt,BRAND, PRUDN , WEFK, WEEKSLEFT,SIGN
P : : INTEGER REUNERT,FRELSTUCK, FRACTION ,ASSIGK

CUMM O u]nS]ZL,UAAS{Zt,NRRAND,?ROHN,MCTYPt,UANGQP,KQLOR

4 , NVACH.TCSTHISCULUUR,VACHlNUSE(n),KULUUJ(TU),LISYN0(1U)
? , FRFi5TULK(37:1Q);FFACTX”N(S?.1U),RLGNEMT(37,26)
L]
L

, INFACH (37 ,5)  ATAVATL(37,740)
' MACHFURCE (403, RURBOFELDS (&), ASSTGN(AD)
/00t / FHtE.spukab,aEwTopuon,LAp,xn;REASF,s;eN,MCHlelT

. 1 ' vAanSIPLSIZh(A).ISTLACh(é).wSIGHT,RAncEFACTUR
2 , EHITIALREU(ﬁU),TuTALk&d(TG),QRUDURY10N(1U),CUHPART(Z?)

CUMMON/pLOCk 3/ MAKERRARD (10), COVERS (4u) , AVUSAGE (AD)

, BﬁTChSi?E(LQ).CGVER{RPROUh(AU),EXTRACUST(LO)

' IHALF(u0>.V{hNuMdUFMLDS(&U),NEXTHAMlDS(uU)

, WEFKSLEFT, REGSLFFT
CUMLON/ASSORTED/ ﬂHNGLUST,ALTEPCOST,CULOURAEV:VALFREESTCK
4 ’ KELATIVFFRFErIPPEE,VALCHANGE

AN N

z C
- C THIS FUN(TIOK EVALUATES THE AASIC PRICRITY OF MAKING
- ¢ THE MOST WEEDED ERAND FROM THE HOULD 'SIZE' THIS WEEK
C
C THE CALCULATIOR OF THE PRICKITY DPEFENDS ON THE PLANNING HORIZON
c AND UN THE MACHINE STATUS
’ ¢ IF 'STZEFIS NOT IN ANY MACHIHE, THE PRIURITY DEPERNDS ONLY ON
o C THE WEEKS COVER PRUVIDED BY THE CURRENT STUCK
» ¢
A C OTHERWISE WITH A LURNG HORTIZON,THE PRIORITY IS INCREASED
: C U 1T REWAINS PUSITIVE IF STUCKS ARE RpELOW THEIR DESIRED
T - C MAXTRUM, TWICE TxE AVERAGE STOCK.
- C WITH A SHORT WURIZUN THE TUTAL QUANTITY STILL NEEDED IS
e C ESTIMATED, THE PRIURITY 1S FOUND BY COMPARLING THE ALTFRNATIVES
. C OF MaxING THEM ALL ROW WITH THAT OF HAVING ANOTHER BATCH
C
EXCESB(A)=A+A+COV[RINPHODN(SXKE)*RELATIVEFREE + VALCHANGE
MLD=ASSTIOGR(STZEY * IHALF(STZEY + 1
IF (NLD-NUM&OFHLUS(SIZE)) b,0,800
DUMMY = DHuUn/AVUSAGh(SIZE)
EXTuAcoanznumnv«mEkaAuLDs(Sl?E)
CUVFRZCOVERS(SXZE>¢ EATRACUVER/PRUPORTlon(KOLUR)
1F (IMALF(S[ZE),LT.O) CUVLR:CUV{R*HALF*DUMMY/PROPORT[OH(KULOR)
EETTT MACHSTATUSED
1F (1NHACh(ssz,MLD).GT.U> MACHSTATUSET
e 1F (NthngLDs(glzg)- GENRUMBUFILDS (STZED) 250,0,300
- 30 1F (CUVER)D 120,120.0
C PROVIDE #1GH PRIGRITY 1F NEGATIVE COVER
1F (NACHSTATUS,GY.O,Ahb.LAP,Gr,REuSLFFT) GO TU 400
I E (NEXYQAMLDS(SIZE)) 0,0,350
L0 1F (cOVﬁP.GE,REGSLEFT) COVER={XCFSS(CUVER)
C CALCULATE PRIORITY Fup KORAAL CASES
50 pRIop:CQvER]hPROﬂh(SIZE)*RELATIVEFRFF*HACHSTATUS - COVER
S 1F (PRIOGR * L2xCOVER 7 FXWRACOST\leE)) 150,0,0

PRIGRITY= Ten + (Ff‘il]()H’EXTR;’iCUST(SXZE))/CUVER
RETURN

120 pRIVR= HuNDREDL + TEn% (MACHSTATUS - COVER)

150 1IF (EXTRACOST(SI2E) ,GT. 190D PRICRE=PRIUK/HUNDRED

g 14

cuwwon/uumﬁa1C/ukt,wem,Hunba&D,THoUSAwD,THOUSANDTH,HALF,ONEM!LLION

AQU0
8010
8020
2060
A0o01
80602
50603
20604
5070
80701
80702
38080
80501
20802
80803
8090
80901
8100
8155
8160
2162
8165
8130
8161
8183
3184
8186
RB188
8189
21Y0
8192
3193
8194
8195
8210
8310
8320
8350
K355
8357
33560
8370
8375
8410
B420
R422
84350
RYAAS]
8400
8500
8510
RS530
8540
3545
8560
85890




ﬂ i PRIGRITY=PRIOR - EXTRACOST(SIZE) RS85
. RETURN 85%0
6 c ASSIGN Up TO mINUMUHM NUMBER OF MOULDS 604

. 250 1F (NMACH=-M(CSTHISCOLOUR*2) 0,350,390 8610

’ PRIDR=SOG., . #5620

GG Tu 150 630

. ¢ EVALUATE THE PRICHITY WHEN THE MOULD IS SURPLUS R6LS

¢ IF AFTER 3 MORE WEEKS WITH PRODUCTION AT CURFENT RATF 8646
C THERE WILL STyLL 8t A SHORTAGE THEMN TREAT AS URGENT B4t

I c CLEAR ANY DEFTLIT Y SCHEDULE END, (HORIZON THEN BELOW 3) Bo&d
B ¢ GTRERWISE PENALISE FUR ANY MOULDCHANGES NEEDED Roh9
P 300 HORJZ2UN=z WEFKSLEFT=1 8650

Vo 1F (HORTZUN,GT,3) HURIZON=3 8652

CUVERSCOVER + EXTRACOVEK*hORIZON*REQTUPROD 8655
i 1F (CUVER=HORIZON) 120U,120,0 8660

| o 1F (CUVER,GT,REQSLEFT) COVER=EXCESS(COVER) 8605
x PRIORE (MACHSTATUS=-UNE) *VALCHANGE = COVER 36790
e GU TO 150 8690

Lk C THIS IS A DUPLICATE MOULD BUT OF A SIZE wHERE DUPLICATES 3700
L . c ARE NEEDRID., TF MuulLl S REEDED TREAT AS UROGENT 8702
R C OTHERWISE ESTIMATE WHEN THE DUPLICATE WILL KEXT BE REFQUIRED 38705

S 350 pUM= COVFR + (WEEKSLRFT-1)*EXTRKACUVER 8720
T COVER=LOVER/( ONE ~EXTRACULVER) R 8750

- 1F (CUVER.GT,bUm) COVEK=DUM - o . 8740

{ GU TO 40 B745

[ 3800

C THE END IN MIND, THERF WILL FITHER BE ONF MOKE BATCH OR NONE B8U3

b c NEAR THE END OF A SCHELULE CALCULATE THE PRIOCRITY WITH 8802
HE ¢ K808
N LU0 CcOVER=COVER + (WELEKSLEFT=1)+EXTRACOVER .- 8310
v KVALUE=REUMINT(STZE,1)/PRUDN 8815
- - 1F (KVALUESpRUDN,NE REUGHERT(SIZE,WELKSLEFT) ) Gn TO0 430 8820

. MUUELDSNEFUED=(WFEKSLEFT-1)*KVALUE = 1FIX(COVER/DUNMMY) 3850
' 1F (MGULDSNEFDED) 0,00450 8835
COVERSREQSLEFT =« NOULUSNEEDED*DUMMY 8840

ol c 1F NG 1ORE MOULDS WEFPED SET EXCESS COVER RE4LH
s 430 [F (CUVER.GE.REQSLEFT) GO TQ 40 8360
MOULDSNEEDED= 1+ (REQSLEFT=COVER)/DUMMY 8870

450 1F (MUULDSKFEFOED,GT WeEXSLEFT) GO TO Hh30 . BE90

Vo C IF ONLY ONE MOKE BATCH IS TO BE MADE THE SAVING 1§ THE VALUE 8901

- C 0F A MUULD CnAKGE LIVIDED oY THE REMAINING NUMBER QF MUULDS 8902
DUM= VALCHANGE/MOULDSKREEDLD 8910
C Ie THIS 1S MOT THF LAST AATCH THERL MAY RE STiLL BE AN 8911
C ADVANTAGE BY CONTINUING THE CURREXNT RUN, THIS 1S THE NUMBER OF 8912
) c FURTHER MOULDS NEFUED TIMES THE SAVING MADE (=LUMMY WEEKS) BY 8913
c NELAYING THE START OF THE NEXT BATCH 8914
PRIGR=E (MOULDSHFFDED=1)*DUMHY K92V
1€ (PRIGR,LT,uU#) PRIUR=pUR ' 8922
PRIOR=PRIUR-CUVER 8925
1F (PRICGR = HUNDRED) 150,150,0 - 8950
480 PRIGR=HUNDRED 89535
GO TO 150 : RO 4O
C THERE ARE NO MORE MOULDS 8950
i K00 pRIORITY=s =2000, 890600
- RETURN RQ9Y 0
E END - - 89Y5
o GO TO 450 T
A -
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ATe SUBROUTINE DESIRF(SIZE,FLD,INDEX) 90ouo
. INTEGER SLZE,BRARD,PRUDN 9110
6L INTEGER REQIENT, FREESTOCK, FRACTION ,ASSIGN 9115
- INTFGER GROUPPLACESFILLED 9120
8 COMMON MINSIZE.wAASxzk,NBRAND,PROUN,mCTYPE.MANGRP,KOLOR 9140
B i ’ “MACH:VCSTHISCULUUR,NACHINUSh(Q),KULUUQ(10),LISTNO(1U) 91601
102 . 2 ' rR{»FSTOCK(f%'I,‘lU):FkACTlow(S?.‘\D);REQMENT(‘j?,zb) 91402
o : 3 , LHERCH (37 ,5) ) MATAVATIL(37,10) 91403
125 4 , MACHFURCE (40), NUMBOFRLDS(40), ASSIGNCAD) 99404
_ COMBON/{tLOCK 4/ PLDCHANGES, MIDSPACES(6) KTUPRANGE(7) 9170
S - 1 ,GROUPPLACESFILLED(D),VACHPLACES,HALFMEEKMCS 91701
IVER () =6x(J/e)+1 =J=d . 9190
C IVEN 1S +1 1F J EVEN, =1 1F J ODD 91%1
C 9199
C THIS SUBROUTINE COUNTS THE REMAINING SPACES IN EACH MACHINE Q200
C AND ALSO THF MOULD CHAKGES 9202
C IT REJECTS ANY S1zt FOR WHICH A SUITARLE MACHINE CANNOT BE FOUNDD204
C TRE S1ZES ARE ULIVIUED INTU GROUPS (KTOPRANGE) CHOSEN SO THAT Q9206
C THEIR MEMBLRS ARE SUITABLE FOR EITHER OF TWO MACHINES 9208
e ¢ 9209
e MLDCH=D 9210
- MACH=INMACH(SIZE,MLD) 6220
CE 1F (MACK) 08,0440 9230
- MLDCH= 9240
MACH=FACHFORCE(STZE) Q260
. IF (MACH) U ,0,40 9270
1F (IVENCINDPEX)) 30,0,0 9280
e o 9300
e C 1F NO SPECIFIC MACHINE 1S To BE USED,FIND APPROPRIATE SIZE GP 9302
e C 93U8
e NUM=0 2310
T - 20 NUM=NUM+T 9320
e IF (S{ZF.GT. KTOPRANGE (NUM)) GU TO 20 9330
- GHOUPPLACESF1LLED(NUH)=GROUPPLACE5FILLED(NUM) + JNDEX 9350
. GO TO 50 9360
30 NUM=1 + ((SIZE"MINSIZt)*MCSTHKSCOLOUR/(HAXS[ZE'MINSIZE)) 2363
MACH=MACHINUSE (NUM) 9366
40 MLDSPAC[S(MACN),I:MLDSPACES(MACH) - INDEX Q9370
i 1TF (MLDSPACES(HHACH)) 45,0,0 9371
= : 1F (IVENCINDEX)) U,0,50 9372
o HALFWEEKMCS=HALFUEERMUS ~ TVENCD) 9374
C HALFUFEKEHCS 1S THE NUMEER OF MACHINES WITH UNPATRED HALF=SLIZFS 9375
C REJFCT 'S1ZEY IF WE CANNOT PAYTR ALL FUTURE HALF~SIZES 9377
1F (MACHPLACES=HALFULEEKICS) 00,50 93380
HALFthKMCS:HALFUtEKMCS -1 Q387
w 45 [MPusSInRLE=-1 9389
e 60 10 250 9393
¢ . Q400
C CHECK TO SEE IF THERE ARF MORE MOULDS IN AKY GROUP THAN 9401
C AVAILABLE SPACES IN SUITABLE MACHINES, 9402
% 04LUL
C THIS INVOLVES SCANNMING FIRST UPARDS»THEN DUWNWARDS 9407
c 9409
e 50 [F (MCSTHISCOLOUR-1) 500,500,0 9410
T INCLUSIVF, IHPUSSIALE=D 9415
8 : D0 60 J=1,HCSTHISCOLOVR=T 9430
N
IoT GU TO gy T ¢ s e T - e e
625
64




PHCLUSTVE=INCLUSIVE = GROUPPLACESFILLED () 9435
B 1F (INCLUSIVELGT U) TNCLUSTIVE=U Q440
N IRCLUSTVE=INCLUSTIVE + MLDSPACES (MACHINUSE (D) 9465
— 1F (IRCLUSIVE, LT, 1MPOSSIBLE) 1 MPOSSIBLE=INCLUSIVE 9450
- 60 CUNTIRUE 9455
[NCLUSIVE=D G460

D0 20 122, MCSTHISCOLOUR 9620

JEFCSTHISCOLOUR 2 =1 Q6D
FNCLUSTIVE=INCLUSIVE = GROUPPLACESFILLED(J+T) 0630

B 1 F (IHRCLUSIVE.GT . 0) IRELUSIVE=Y G635
e INCLUSTVE=TNCLUSIVE + FLOSPACES (MACHINUSE(I)) 9660
~ 1f (IHCLUSIVE, LT, 1MpOSSIpLED 1MPOSSIBLE=SINCLUSTIVE Q645

= 830 CUNTINUE Q650

C 700

C 1f '1KPOSSIBLE' 1S NFGATIVE THE mMOULD WILL NOT FIT 0702

‘ o RETURN TO FORFER SITUATION, BUT EXCLUDE THIS mMOULD Q70
¢ 9709

s 200 1F (I®PGSSIBLE)  0,300,0 9710

© R TF (MACHY 0,0,250 97350
GRUUPPLACESFILL&D(NUH)=GRUUPPLACESF!LLED(NUM) - INDEX 9740

Gu TO 260 9750

250 MLDSPACES(HﬁCh)szDSPACEs(NACH) + INDEX o 9760

260 INDEXE=-IRUEX = 1#POSSIBLE Q770

. RETURN e . - - 9780
100 MLDCHANGESTHLDCHARGES *+ MLDCH e B 9800

e INMACH(STZE ,MLD)=ITACH . e - . 9810
iR RETURN . 9820
; END 9830

Enp OF SEGMENT, LENGTH 115, NAME DESIRE
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SUBROUTINE SETUP(TUVERFLOW) 11000
INTEGER REUFFNT,FHE{SYUCK,SIZERULL,FRACTION,ASSIGN 11019
INTEGER SiZ?,ERAHU,pRUUN,hEEK,NEFKSLEFT,SlGN 11013
LUGICAL SHORTKUM,WUTPUTREQ 11014
DIMENSTON FraCTION(37:10) 11012
pIEERSTON CLEAR(20U) 11020
CUMHON MINSIZh:HAXSlZE:NBHAND;PRODN,MCTYPE,MAKGRP,KOLOR 11030
1 ' g\?-‘ACHI:»«.CHHxSr,isL'uUi\',f-"A_(:nH-:nsg(h).KULUURHO),LISTNO(‘lO) 110301
2 . R EESTOER (37,100 ST2EROLL(37,10) /REQUENT(37,26) 110502
3 P INEAUR (37 5)  HATAVATLL37.10) 110303
4 ’ MAChFORCt(LU),hUFBU;hLDS(uU)' ASSIGNC&LN) 110304
coMmah/pLutei/ FPtE,SPHFAD,HENTUPRUD,LAP,INCREASE,SIGN,MCHlelT 11040
1 ,PAXDFSIRFSIZF(&),lSTNAC@(o),thGHT;RANGFFACTOR 110401
2 , ENITIALR%U(WU),TUTALREH(10),PROPUR]IUN(10),CUMPART(2?) 110402
3 NRFFKSTUbTaPT,nkkt&AFTLRPLAN,LASTNEFKOFPLAN,LASTWEFKUFREQ 110403
4 , NCOLUUR, mUtSTZE NBRANDSTZES 110404
common/riLuled/ NAKEPRANﬂ(1U},CUVERS(LO),AVUSAGE(LU) 11045
2 . BATCHSIZE(AU),CUVERINPRODk(LU),EXTRACOST(AO) 110651
? B 1HALF(40>,myunbuuU;MLDS(uD),NEXTRAMLDS(QO) 110652
3 ' WEEKRSLEFT, REGSLEFRT 110453
cUMMuh/NUHEFIC/OhE,TFh,HUNDRFD.THUUSAAD,THOUSANDTH,HALF;ONEMILL!ON1105U
CUHHUH/ASSOQTED/ CH&chsT,ALT&RCOST,cGLUURAnV,VALFREESTCK 11055
1 ’ RELATIVEFRFF:IFRtE,VALCHANGE 110551
2 B SHORTRUN,OUTPUTREG S 110552
EQUIVALERCE ($17FKULLCT, 1) (FRACTIONC1,1)) 110690
EQU1VALENCE(CUVEDS(1)rCLEAR(1)> . 11065
EQUIVALENCE(CULOUHADV;CDLOURCHANGE) . ) 11070
DO 10 1=1,290 11130
10 CLEARC(IN=0, . 11140
IXCESSTOCK.INITIALFREE=O . 11100 .
11200
TH1S SUBROUTINE PRUCESSES THE TKPUT DATA 11201
%0 CREATE TRHE REQUIREMENT FILE 11203
11208
pu 20U S]ZE:MINSIZE,MAXSIZE 11210
INITSTOCK,KTOTAL=U : - 11212 -
pu 120 RRAND=T NRBRAND 11242
KSIZFKOLL:SIZEROLL(SIZE,BRAND) 112¢6
IF (kST2EROLL)D 126,1200 11230
FREESTOCK(S[Z&:BRAND):KSTOCKzFHEESTOCK(SIZE,BRAND)* 11234
1 ENITIALRFH(HRAND)*KSIZERULL 112361
IDUH=1OTALRFu(BRAND)*KSIZERULL 11236 ...
1F (kSTOCK=1DUR) 116,110,V : 112642
IXCESSTUCK=1XCESSTOCK + KSTOCK = L1DUM 11264 -
kSTuCk=[DUM 11246
110 INITSTOCK=INITSTOCK + KSTOCK 11248
KTOTALZKTOTAL+IDUM 11249
120 CONTINUE 11251
KTOTaAL 1S THE TOTAL RECUIREMFNTS OF THIS S12F OVFR THE SCHEDULET1252
INITSTUCK 15 THE INITIAL STOCK AFTER ALLOWING FOR THE 11254
K1ITTAL REQUIREMENTS 11256
1F (xT70TALD 0,20064/9 112690
INITIRLFREE:[NITIALFREE + INITSTOCK 11266
pu 140 GRAND=T, NBRAND 11275
140 ;RACTXOH(SIZF,HRAND):SIZEHOLL(S]ZE;RRAND) £TOTALREQ(BRAND) 112840
1 *THUUSAND/KTOTAL . 112501
@) T O
RS
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AVUSAGE(STIZE)= kTUTAL/CUMPART (1)
MINKRUFBCFEWMLAS(ST7E) = (e TUTAL-INITSTOCK)Y/ ({(CUMPART (1) -0ONE) ¥ PRODN)
KVALUL=PRUDK® WirROFMLDS(SIZE)
THIS IS THE 2axivur PRODUCTION RATE
HOWEVER 1T ASSUNES Attt COLUURS ARF BEING MADE
GITH SEVIRAL CULCURS &S 1w 1POST SHUKT RUKS YOU CAN
MAKE GHREATER PEWUIREMERTS THAN THESE AKND STIpL SaTIFY THEM
HENCE WE INCRFASE TRF REQUIRFMENTS I&KT HF LAST WEEKS BY PRUDN
1F (SHORTRUM) KVALUE=RVALUE+PRODN

1F THE KFQWERTS FOK THE LAST WEEK ARE LARGE,THEN BRING THEM

FOKWARD SO THAT Jh NO WEFK AKF TOO MaNY MOULDS NEEDED
LASTREU=KTOTAL

THE REWUIREMENT FILE IS NOW SET UP

11305
11310
11315
11320
11322
1132¢
1136
11328
11333
11340
11342
11344
11348
11386

THE REGVUTREMENTS OF a4 PARTICULAR BRAND APRE FOUND BY MULTIPLYING11388

THe WEEKS KEumENTS OF THAT $iZt BY THE FrRACTION CORRFSPONDING
TO THE BRAND

pO 170 WFEK=1,LASTWEFKOFREQ
NOWREW=LASTREW
LASTREG= CUMPART(WEFK+1)*AVUSAGE(S1ZE)
IXCESSs NUWFEG =~ LASTKEQ
IF (IXCESS-kVALUE) 16Ur160,0 .
1F (LASTWEEKOFREQ = WEEK =1) 169,160,0
LASTREQ=RUWRFU~KVALUE
IXCESS=KVALUE - -
160 REGQUFNT(SIZ2t , WEEK)=IXLESS
170 CUNTINUE
200 CUNTINUE
WRITE(30,210) MCTYPE,MANGRP, LASTWEEKOFPLAN, kWEEXSTOSTART,
9 LASTWEEKCFERED, (LISTNU(RRAND) (ENTITIALREG(BRAND)
2 , TOTALK{G(BRAND) ,URAND=T,NBRAND)
210 FURMAT(IHIACK,16USCHERULE FOR THE, 14,15K MACHINES WITH
19HMANUFACTURING GRUUP, 13/ SOX,TGHTO RUN FUR,I3,
178 WEEKS AFTER WFEK,13// 20X, SHBRAND 10X,
2UnINTTIAL TARCET SALEABLE STOCK,
10/ 27HPLANNED SALEANLE PRUDUCTION/ BOX,LHOVER,I13,6R WEEKS//
(2UX, 15+ 16X, 89, 3,204, F11.5,06H PATRS ) )
WRITEC(30,290) INITTALFRFE(IXCESSTOCK, IFREE
290 FURMAT (/7 /50%,30HTHE STUCK ABOVE ITHITIAL REWMUITREMENTS IS,18,
1 GH PAIRS/B7X,28HEXCLUDING AN EXCESS STOCK UF,112, 6H PAIRS/
P S%K, 361 THE PLANNED UHRALANCED STUCK IS , 18,60 PAIRS )
¥STOCK= (hprwU512Fs~hUHSIZE + SENMACH) *pRODKN/Z
VALCHARGE=Tin=FRFESFRER
VALCHANGE IS THE NUMRER OF WEEKSPSTOCK IT 1S WURTHR HOLDING TO
SAVE A MGULD CHANGE. . R
VALFRtESTCK:CHNGCUST/VALCHANGE
CALL OVERFL(IUVERFLOW)
TEST 1F #NY DIVISIUN BY ZERD HAaS OCCURRED
INCREASE= NWACH + (MAASTZL=mINSTZE) /LAP
RANGEFACTOR=RANGEFACTUR / VALFRFESTCK
WRITE(3(Q,292) KSTUC(,CULUURADV,LAP;VALCHhNGF
292 FURBAT( 38X, 8i0F THESE, 1R, 26K ALLOL FOR FULL WFFK RUNS/
1 40X, 7k AnD L F6, 0,540 COVER COLOURS NOT yn PRODUCTION //
2 SRX ;30T E REST ALLUMS Aw AVERAGE UF 13,
7 L1R WEERS RETWEEN KESTARTINL AN AVERAGE S12E /11 20X,

N N o =

O
D

11390
11391
11392
11610
11420
11630
11435
11465

11450 -

116455
11400 .
11465 ...
11470
11490
11520
1152019
1152072
11530
115301
115502
115302
115303
115505
115540
11560
115601
115602
11652
11654
11655
11656
11660
11608
11669
11684
11689
11690
11695
116951
116952
116953




] 5 16H WEEKYS STOCK xx [/ )

o DU 400G §T1ZE=rliSIZE,MAXSIZE

. IF (AVUSAGE(SI27)) 40U,400,0

oo - WEEKLYSAVUSAGL(S12E) / PRODN

e [F (SnORTRUN) WiphLY=sWEERLY/REQGTOPROD
10 C FOR SHURT KUnG THF AVEKAGE USAGES ARE GROSS OVERESTIMATES

. ¢ TRIS CURRPFCTS TU GIVE CURRECT BATCH SIZES
1 jhbur=wEEKLY A

- C InuM 1S THL INTEGER PART OF THt WEEKLY USE OF
1 WEEKLYSWEEKLY=1pUH

e DUMHYSSQRT (LI EKLY* (1, T~WEEKLY) )
L, CUVFP]NPRUD&(SIZF)ZA*PRUDH*FREF*DUHMY/AVUSAGE(S!ZE) +

et BATCHSIZF(SiZt):(LDVFkIHPHUDN(SIZE)*AVUSAGE(SIZ?))/(ONE~kEEKLV)
185 c 1F TRE AVFEAGE USAGE 1S LITTLE GREATER THAM

AATCHSIZE IS Tht EAPECTED RUN LENGTH

LU0 CUNTINUE
CULOURADVECOLUURADY = 1.25%(NCOLOUR=-1)*PRODN
1F (CULOURARY, LT, V) CULOURADV=0,

- . cuLoukApv:.A*coLnURADvl(NNACH*PRODN)

: 1F (LAP.GT,.6) LAP=O

e - CALL UVERFL(IUVERFLOW)

.- RETURN

END

END OF SEGMENT, LENOGTH 565, NAME SETUP

COo
™o
(-

A 20X, 33H*s ONF D1OULL CHANGE 1S VALUED AT ,F6.2¢

pRODUCTION
[« RATE, MOST WEEKS REWTS ARE PROBABLY BELOW THIS.

TF (WEEKLY#+IDUI LT.0,03) GATCHSIZE(SIZE)=HALF*PRODN
C .
C 'CUVEFRINPRUDNY IS SET SO THAT A SIZE REMAINS TN PRODUCTION
C UNTILIT RAS REACHEDL THIS NUMBER OF EXTRA WEEK'S COVER

116954
116955
11720
1175
11730
11732
117353
11736
11735
11737
11740
11752
11756
11760
11769
11770
11777
117%0
11793
11795
11798
11835
11840
11845,
11850
118860

11900 0 oL

11950




OO OOO0

o

el

10

20
350
50

80

100
1¢0

150

220

1
F4
3
4

SUBROUTINE PRUDUCTCOV&R(KSZE.CnvER1,BRAND1,MAKE)
INTFGER SIZF;BRANU,PHUDN,MEEK,HE&KSLEFT,SIGN
INTEGER GRANDT
IRTEGER RtuvfﬂT,;REESTUCK,FRACYloN',ASSIGN
LOGICAL ALLHRANPS:NOUthNCY
CuUMMON Mth;Zt,MnxSXZt,thAHD,PRODN,NCTYPE,NANGRP,KULUP
R NMACM.VCSTHISCULUUR,VAEHXNUSE(é).kULUUR(10),LISTNO(1U)
’ FRFY-ST()CK(‘%?;M,\),P.L‘A(,TH)NU?,‘I(}),REub‘ENT(SY,Zb)
, 1NMACH(37.S),UATHVAIL(S7,10)
, HACHFUQCE(AH),KHHEUFMLDS(LG): ASSTGN(40)
culimon/pLuCr 3/ MAKEHRANU(WU),CngRS(aU),AVUSAGE(aU)
CUMitOnN/ASSORTED/ CHhGLOST,ALTLHCOST,CULUUkAhV.VALFRFESTCk
CUM%ON/NUMERXE/ONE,TEH:HURDREU,THUUSAND,THGUSAhPTH.HALF.ONEMILL!ON

TH1S SUBROUTIKE Wili GIVE THE BEST BRAND TU WMAKE IF THE S1ZE
Is SpEClFlEDR , BUT WILL ALSO GIVF THE SRAND MOST NEEDED

1§ No S1zg IS SpeClFYED, IN TKR1S CASE THE CURRENTY

COLOUR IS FED IN AS MAKE AND KAS AN ADVANTAGE

NOURGENCY=.TRUE,
ALLBRANDS= ALTERCUST,LE,O
BRANDT1=0
COVERT1=UNEMILLION R
pu 12V pRAND=T, NBRAND o e ,
ADVANTAGE=C,
SlZF=KS2E -
1F (KS5Z2E) 20,20,0
1F (MAKERRAND (BRANDD)D 120,120,50
TF (KULOUR(HPAND).EG,HAKF) ADVANTAGE=COLOURADV
S1Ze=512F+1 .
1F (FRACTIUN(SIZFnERAND)) 100,100.0
CUVER=FRFES[OCK(SIZE,BRAND)tTHOUSAND/
(FRACTIONCS ZF,BRAND)*AVUSAGE(SIZE))
tcUVERY IS THE WEEKS CUVER PROVIDED BY THE PRESENT STOCK
IF (CUVER) 0,0,80
NOURGENCY=,FALSE.
1F (xSZE.EQ,0) COVER=TEN*COVER
1§ BELUW CURRENT REGTS , INCREASE pRIORITY OF THIS COLOUR
THIS REDUCES THE ADVANTAGE OF THE previOuS COLOUR
CUVFR=COVER =~ ADVANTAGE
{F (CUVFR=CNVERT) 0,0:0100
1F (,NOT,ALLBRANDS) 1F (MATAVAlL(SIZE,BRAND)) 100,300,0
BRANDW=BRAND
CUVERT=COVER
1F (KSZF,EQ,0) IF (S1ZE=MAXSTZE) 50,0,0
CONTINUE
1F (CUVFRD) G,0,220
1F MAKE 15§ ZERU THEN MATERTAL SHOULD BE AVAILABLE
10 WAKE ThE SELECTED BRARD
IF 1 THEN IATERIAL WlLL HAVE TO BE BOUGHT IN (COST ALTERCOST)
MAKE=U B,
1F (ALLRRANDS.AND.ALTtRCOST,GT.O) BFAKE=T
RETURN
1F (ALLBRANDS) GO TG 150
1F (HRAND1.GT.U,AND_(ALTERCOST.GT.SO.sOH.NOUQGENCY)) GO TO 150

ALLBRANDSE, TRUE,

Qs

N

O
™D

15000

15010

15015

15020

15030

15050

150501
150502
150503
150504
15070

15060

15090 .
15100 o
15103

15107

15110 .
15115
15130 . .
15155 e

15160 . e

15165 R
154970 .
15210 - e
15220 B
15230

15240 P
15280 P
15310

15330

15410 .
15420 e
154201 ! '
15425
15430 R
15650 o o
15460 ’ )
15463

154066

15510

15520

15530

15650

15560 -

13580

15590

15710

15750

15752

15755

15260

15770

15780

15810 . B
15800

15840




6L TC 10 15850
END 15900

END OF SEGMENT, LENGTH 206, NAME PRODUCTCOVER
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ii SUBROUTINE STURE (TARRAY)D 17000

. DIMERSTUN TARRKAY (37D 17150
e cumnor/aLocee/ LEY (6)  IRUFFER(LD) 17160
A 17500
Cob c GYURE INFORMATION FRUM TRUFFER INTO 1ARRAY . 17502
o . 17309
PRRIES po S50 121,37 17520
L 50 1ARWAY(1)=IRUFFERCD) 17540
2L RETURN 17380
. END 17600

12 L
; : END OF SEGMENT, LENGTH 34, NAME STORE
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SUBROUTINE REARRANGE 20000
o INTEGER SIZt,BRAND,PRUDN,NEEK,WEEKSLEFT,SIGN 20110
6. pIMENSTON COVERM(3) 20120
CUNMUN/NUHERI&/GNE:TEN,PUNDRED,THOUSARD,THOUSANDTH,HALF,ONEM!LL10N20100
CUMON L!NSEZL,MAXSIZC:RBFA&D,PRODN,MCTYPE,MANGRP.KGLOR 20170
1 , m?ACH.NCSTHlebLuUH,LACHINHSE(O),(ULUUR(\O),LISTNO(10) 201701
cOMmORN/aLulel/ FRtE,SPHtAD,xEuTopROD.LAp,1NCREASF,S!GN,MCHL1M1T 20180
e 1 ,VAXDFSIRE511F(0),ISTAACH<0),uthHT,RANG&FACTOR 201801
127 ’ 2 ' LNITIALRtG(1U),TUTALHEU(TG),PRDPURTIOA(1U).CUMPART(Z?) 201602
- cumMmMoN/sLUCE3/ FAKEBRAND(TU),CUVERS(QU),AVUSAGE(AO) 20190
4 ¢ 202u0
; C TH1S SUBPOUTINE IS ONLY CALLED WHEN *SIGNS 15 NOKN=ZERO 20201
C INplCATING THAT THE BLUGK OF SIZES 1IN ANY MACHINF 15 EXPECTED 20202
C 70 FLUCTUATE, TH]S MaY MEAN A PACHINE WHICH QPIGINALLY HAD 20203
c gmall STZES NOW CORTAINS LARGE ONES LIKE A SECUND MACHINE 20204
c 20206
C TO REDUCE PROBLEFS A MINIMUM SEPARATION OF THE S1ZE RANGES FOR 20207
C EAUH MACHINE 1S ENFORCED, 20208 -
C 20209 -
R MINSEP=15~SPREAD . - 20270 e
o 1F (MINSEP,LT.S) HINSEP=S . 202290 ~
= MAX=0 - 20240 i -
B ; PO 5¢ NUM=E1,MCSTHISCOLOUR o 20250 RS
10 MAXOLD=HAX I . 20260, . e
MACHZIACRKINUSE (NUM) . C 20265 - R
- - NAX:HAXUESIRESIZE(MACH) .- - SRR 20270 e
JOUM=FAX-HMAXOLD . . 20280
. 1F (Juup+3) G,0,20 . 20285
L MACH1husp(NUM):MACHINUSF(NUM—1) 20290 -
e C CHANGE THE URDER OF THE TWO WMACHINES 20300 . o
- MACHINUGE (Num=1)=MACH 20310 R
- Ggv T0 10 . 20320 R
20 1F (1DUM,GE MINSEP) GU TO 50 20350
" MAX,MAXDESIRESIZF(MACH): MAXOLD + MINSEP 20360
50 CONTINUE 20390 L
¢ 20600 0 L
c SEARCH FCOR THE SIZE WITH LUWEST STUCK COvER 20401 -
TF c Tf An END SI12F = MUVE THE AVERAGE SIZES FOR FACH MACHINE 20402
b ¢ TOWARDS THAT END SIZF 20403
C 1F A CLWTRAL StZe - puU NOT ALTER HHE AVERAGE STZES ' 20405
c 10 PREVENT UypUE FLUCTUATIURS, AND T ALLOW A KEASOMNABLE 20406
C PERIOD BETWEFN MAKING EXTREME S17ES, THERE 1S SOME INERTIA 20407
C AGAINST ALTERING THE TRERD 20408 .
aet C 20409 . -
e p0 160 121,73 204610
n 190 cUVERN(l)zomFMILLION 20420
ey pU 200 Gy ZE=MINSTZE MAXSIZE 20510
CUVER=COVERS(S1ZED ) 20520
1F (CUVEH.LT.CDVF“N(?)) CUVFRM(2)Y=COVER 20530
1F (sl2e +7 - MAXDESIKESIYE(NACHINUSE(1)) ) 0,0,130 20540
1F (CQVFP_LT_COVERM(W)) CUVERNM(1)=COVER 20550
130 1F (SIZE - prUESIRESth(MACHlNUSE(MCSTH]SCOLUUR))) 200,0,0 20560
1F (CUVER.LT,COVkRM(3)) CUVERM(3)=COVER : 20570
200 CONTINUE 20590 -
Cuvggh<g+sIGN);CoVEpM(Z~SIGN) - MAXSIZExHALF/INCREASE 20610
1=1 20630 -
{
0

Y
-

¢
N



»’} 4 1F (cO\/FRM(w).GT,CO\/EM-'.(B)) 1=3 20640
e 1t (cuvykm(x)_GT,QOVEkH(Z)) GO YO 500 20650
€ C 20700
- C THE CHANGE I8 AVERAGE S1Z2ES 1S tINCREASET, THIS NEPENDS ON LAP,ZO?UZ
e C [THE AVERAGE TIME BETWEEN REMAKING AkY S1281,(SEE SETUP) 207U6
— ¢ 20709
107 300 §lGr=1-2 - 20710
e pu 35V Nun:1,uc51n{scuLnuR 20730
i MACH:HACHENUSh(NUH) 20760
I MAxnﬁblaasl7F(HACH):rAXUFSIPESIzE(MAcH) + 20750
L5 1 SIGN*INCREASE/ (MCST&ISCOLOUR+1) 207501
e e 350 CUNTIRUE . 20780
e 500 RETURN - . 20910 .
END 20950 . R

Enp OF SEGMENT, LENGTH 33y, NAME REARRANGE
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APPENDIX 9 THE SCHEDULE PRINTOUT

The accompanying diagram shows one page of the computer print-out

of a mould schedule, greatly reduced in size.

Each page states the machine type and number and the name of the
manufacturing group being produced on the machine. ACross the
page are details for up to 12 weeks (later weeks continue on the
next page). Down the page is a l1ist of the moulas to be used

and the brands to be manufactured in each week.

Terminology

X One mould to be used in this week

XX Two moulds to be used in this week

H One mould to be used for half this week

. No moulds to be used this week

* another manufacturing group is being produced this week

(see separate page)

++ Gap in the weeks due to holidays
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