
.j 

0LL.:Z = /'1 "'-' -

LOUGHBOROUGH 
UNIVERSITY OF TECHNOLOGY 

LIBRARY 

AUTHOR/FILING TITLE 

___________ I:-AI,!.~_~5-~,)-c--e __ b _______ ----- --

----- ----------~----------------- --- ----- - -------~ 
ACCESSION/COPY NO.' 

007 ~:;-~O'l... 
--VOL~NO~------- -CLASS-M-A"Ri< ,.-----------------

1111111~1~1~1111~li~llillll~I~IIIIIII~III~ 



AN ANALYSIS OF STOCKING STRATEGY IN A MULTI­
ECHELON ASSEMBLY SYSTEM BY COMPUTER MODELLING 
=============================~=============== 

VOLUME 11 





~------------------------------------------------------------- - -

- 278 -

A P PEN D I X B 
===~====~=========~ 

FULL PROGRAM DESCRIPTION 

The structure of .the simulation model· is described. in detail 
to provide a more complete definition than in the main text 
.andpermit later maintenance and modification i{required. 

Reference should be made to 

Appendix C - File Descriptions 

and 

Appendix D - Data Dictionary 

for certain definitions. 

The programs are defined by a narrative summary, logic 
flowchart, the program source listing and sample output 
prints where applicable. 

CONTENTS 
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B10 FESALL 
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B1 - MASTER PROGRAM STOCKMODEL 

The master STOCKMODEL program performs five primary tasks; 

a) definition of the.probabilitYdensityfunctions utilised by 
the model. 

bl establishment of the parameters controlling each experiment, 
known· as the run parameters. 

cl selection of the seeds required by the pseudo random number 
generator. 

d) establishment of the initial status of the model. 
el control of the. simulation experiment; 

1. Probability Density Functions 

A total of twelve probability density functions are used by the 
model, being either frequency histograms defined by parameter and 
relative frequency,or normal distributions defined by the mean 
and co-efficient of variance. Histogram definitions are contained 
within the DATA statement, and normal distribution parameters are 
specified as an arithmetic expression. 

No.probability density function may change ita characteristics 
during the execution of a simulation experiment, and the para­
meters may only be changed by altering the source program. 

2. Run Parameters 

The parameters controlling each experiment are presented to the 
. program as external data at the start of each simulation experiment. 
The parameters may be classified as either simple or complex, 
according to their impact on the model logic • 

. Complex parameters I have defined as those substantially altering 
the processing logic. For example, the mode of manufacture may be 
specified as make to order only, make to stock only. or mixed 
production. The priority rules for selection of orders from each 
queue may.be specified as first-in-first-out or due date priority. 
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Simple parameters are those which otfect an element in an 
arithmetic expression but do not directly influence the processing 
logic. Examples include the buffer stock parameters, order book 
planning rules, schedule response period, capacity utilisation 
and order mix trends. 

3. Random Number Seeds 

The seeds required toinitiate.the pseudo ran~omnumber streams are 
presented to the program .as .externa 1 data. The performance of each 
sampling activity is controlled .by.providing a separate seed for 
each activity and maintaining the identity of each seed throughout 
the simulation experiment. 

The pseudo random number generator has been designed to accommodate 
negative seeds where antithetic sequences are required and, in some 
instances, will cause a switch from stochastic to deterministic mode 
on presentation of a zero seed. 

4. Initial Conditions 

Two types. of initial conditions are required by. the program. Certain 
parameters which control the internal operation of the model are 
internally initialised; examples include the timing mechanisms and 
performance indices. Externally specified initial conditions 
describe the status of the system files at the commencement of each 
experiment. Specification of the initial conditions fulfils two 
purposes. Firstly, to enable certain logical processes which are 
dependent upon previous periods, and secondly to reduce the time 
to achieve steady state conditions. 

Wherever possible, the various system files are created from a 
common source of input data to ensure integrity of dispersed data~ 
Initial conditions are classified as orders related, or parts 
related. Orders related files are all derived from the Orders Placed 
File (OPFILE) and include the queues (ALLQ, LINEQ, TESTQ). assembly 
and test work-in-progress (IfILE), order book (ORDBK) and total 
order load (TOTAL). The orders received history (ORDHIST) is 
created by simulating a twelve month order input pattern, using the 
order generation logic contained in subroutine ORDERS. This en-
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sures consistency with the subsequent simuJation"experiment. 

Parts related conditions include the line running rates (R) and 
the previous material plan (ONP) for products, the previous sub­
assembly programme (SUBFILE) and sub-assembly queue (SUBQ) for 
sub-assemblies, and the supplier sChedule (SCHEDULE) and material 
input file (INPUT) for components. 

Products and sub-assemblies in allocation cause the reservation 
of components in IFILE. The initial stock status is contained within 
the item master file. which also defines a number of static para­
meters and relationships defining each product or component. 

5. Experimental Control 

The master STOCKMODEL program provides ,executive control over each 
simulation experiment. The simulation environment is first 
established by reference to the run parameters. initial conditions 
and sampling profiles. following which the start conditions 
may, optionally. be displayed. 

The execution of the simulation experiment is by cycling through 
the three primary execution segments; QTREVENTS. MONTHEVENTS and 
WEEKEVENTS. The quarterly and monthly activities are by-passed if 
the appropriate control timers are not zero. The control timers 
(TQTR, TMONTH) are reset by their dependent segments. 

Following' each cycle. the 'control timers are decremented. as is 
the timing field in each of the product queues. The week counter 
is intremented and the elapsed simulation time compared with the 
pre-defined run time. Completion of the simulation experiment 
causes an "end of run" message to be displayed and the run to be 
terminated. 



N 

New 
Quarter? 

End 
of Run 

- 283 -

SUBROUTINE 
WEEKEVENT 

Summari sed Flow Chart- t1aster Program Stockmode 1 
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PROGRAM(STK~) 

COMPRESS INTEGER AND LOGICAL 
INPUT 1 =CRO 
OUTPUT 2=LPO 
END 
MASTER STOCKMODEL 
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REAL AFILEC2S,3),TREND(7),PRODMIXC7) 
INTEGER TABLE117,Z);TABLEZC7;2J,TABLE3C7,Z),TABLE5(7,2);TABLE6(7,2 

1 ) , TAB LE 7 (7, 2) , TAB 'L E 8 t Z, 2) , TAB LE 11C Z , 2' , I F I LE C 25, 23) , 0 C F M IN, 0 C F NOM, 
2RESPONSE~EQUBUFR,PCBBUFR~COMPRUFR'RUNTIME,ORDHISTC 5,12),ONP(10,7) 
3~RC10,10',SU~FtLE~12~26):SCHEDULE(2S:13',INPUT(2S,S2';OPFILEC125,5 
47S,10),ORDBK(Si52;Zo7S',TOTAL(S,S2',COL(10,7',WEEK,REFWEEK, EXF 
SILEC015,5Z',REQFILE(2S;S2),ORDCOUNT,OELPLANC S,S2',ALLQC12,50,6l,LI 
6NEQCS,SO':S) ,TESTQ(S;SO,S, ,EQUPERFC10':30', lTEMPERF(10,30) ,ORDPERF( 
72,30),NETPLAN(5,S2';PIPELINE(ZO,6;4);DUE1QTY7TIME~ORONO~ITEMNO,CAP 
B;LEAOTM(S,S2),~UBQ(50;4)iOIAGFILE(10~Z),ICOUNT(Z5"ISHORT(2S) 

D A TA TA B LE 1 ( 1 , 1 ) /" 4/ ';' TAB L E 1 ( 2 , 1 ) 1- 31 , T AB LE 1 (3, 1 , 1- 21 ; TAB LE 1 C 4 , 1 )/;' 
11/,TABLE1(S,f)fO/;TABLE1(6,1)/1/,TABLE1(7,1)/Z/,TABLE1(1,2)/1/,TA8 
2lE1(2,Z" 3/7TABLE1C3;2)1 977TABLE1(4.Z)/Z3/~TABLE1C5,2)/63/,TABLE 
31(6,2)/93/,TABLE1(7;2)/100/;TABLE2C1~01)/1S/,TABLE2C2,Z)/30/,TABLE2 
4(3,2'/80/;TABLE2C4,Z'/ 9S/,TABLEZ(S,2'/100/,TABLE2(6,Z)/100/,TABLE 
S2(7,Zl/100/,TA~LE3C1~2)/ S/;TABLE3CZ;2l/1S/,TABLE3(3,2)/30/,TABLE3 
6(4,2)/50/,TABLE3(S,Z'/7S/,TABLE3(6,Z)/90/,TABLE3(7,Z)/100/,TABLES( 
71,Z)/35),TABLE5(Z;Z)/65/7TABle5(3,2)/85/,TABLE5C4,Zll95/,TABLES(S; 
8Z)/100/:TABLESt6,Z)/fOO/ITABlES(7,Zl!100/,TABLE6C1,Z)/40/,TABLE6(Z 
9;Z)/65/:TABLE6!3,2)/BO/,TAB(E6(4:2)/100/,TABLE6(S,2)/100/,TABLE6C6 
A;Z)/100)~TABLE6(7;2)/100/,TABLE7(1,1)/1/,TABLE7(2,1ll2/;TABLE7C3,1 
B)/5/,TABLE7(4,1l/10/7rABlE7(S,1)/2S/,TABLE7(6,1l/50/,TABLE'(',1)/1 
COO/,TABLE7(1:2)/10/;TABlE7CZ:2'/25/,TABLE7C31Z)/SO/,TABLE7C4,2)/70 
D/,TABLE7(S,2)/85/;TABLE7(6,Z)/ 95/,TABLE7C7,Zl/100/,TABLEB(1,1'/1f 
E~TABLE8l2,1)12/;TABlE8(1;Z)725/'TABlE8C2,2l/100/,TABl£11(1,1)/1/,T 
FABLEf1(2:,l/2/7TABlE11C172)720/,TA8LE11CZ,Z)/100/,BLNK/' 'I 

C SET LEVEL OF 6IAGNOSrICs 
c 

CALL PNMFCREATECAF1LE;IFILel 
S REAOC1,110)(D1AGFtLEII,1',1~1,10,,(DIAGFILE(I,Z,,1=1,10' 

110 FORMAT(10I5/10IS) 
WR1TE(Z;'1Z'!DIAGF1(E/I,1),1=1,10l,(OIAGFILECI,Z),I=1i10) 

112 FORMAT/1H1,6X,IOIAGNOSTIC PROFILE'//6X,'WEEKI,9X,10I4/6X,'DIAG. LE 
WEL' ,2X:10141l 

IPRINT=OIAGFllE(1;Z) 
WR1TEC2;111)!PRINr 

111 FORMAr(1HO,6X,IOIAGNOSTIC lEVEL SELECTED =',I1//6X,' DIAGNOSTIC CH 
10lCE Isi-"/6X7'1 DErAIL DIAGNOSTICS/WARNINGS'/6X,'2 TRANSAtTION 
2 DETAllS/WARNI~Gsj/6X;'3 WEEKLY SUMMARIES/WARNINGS'/6X7'4 MONTHl 
3Y SUMMARIES/QARNINGS~/6X;'5 QUARTERLY SUMMARIES/WARNINGS'/6X,'6 
4RUN SUMMARY/INITIAL CONOITIONSt/6X,'7 RUN SUMMARY ONLY'/fl/) 

WEEK=O . 
REFWEEK=O 
MONTH=3 
OROCOUNT .. /l 

900 REAO(1,910)MODE,ISORT 
910 FORMAT(211) . 

IF(MO~E:EQ.O)GO TO 2000 
GO TO (920,9407960);MOOE 

920 WRlTEC2;930, 
930 FORMAT(1H~,6X,\MODE SELECTED IS MAKE TO STOCK ONLY') 

GO TO 965 
940 WRlTE(2;9S0) 
950 FORMATC1HO,6X,IHODE SELECTED IS MIXED STOCK AND ORDER') 

GO TO 965 
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960 WRITE(Z';970) 
970 FORMATC1HO,6X,'MODE SELECTED IS MAKE TO ORDER ONLY') 
965 1=ISORT+1 

GO TO (971,975),1 
971 WRITE(Z7973) 

-973 FORMAT(1HO,6X,IPRIORITY RULE IS FIRST-IN-FIRST OUT') 
GO TO 979 

975 WRITE(Z';977) 
977 FORMAT(1HO,6X,'PRIORITY RULE IS DUE DATE') 
979 DO 9801"',5 

IFCIFILE(I,1').GT;')GO TO 980 
HILEU7'6)=0 

980 CONTINUE 
990 DO '0 I =, ,7 

TABLE2CI,1)=1 
TABLE3( I';,) =1 
TABLESCI';,):I 

'0 TABLE6(1;1)=1 
AVGE4=5:0 
CVARN4=0:3 
AVGE9=O':04 
CVARN9=0.] 
AVGE1O=6.0 
CVARN10=O.3 
AVGE'2=8;D 
CVARN1Z=O.3 
DO 12 1=1.25 
1 COUNT (J) =1 

,Z ISHORTCIl=O 
IFCIPRINT.GT.6) Go TO 1Z0 
WRlTE-C2';'5) 

'5 FORMAT(,HO,6X,'SAMPLING DISTRIBUTIONS!-'I) 
WRIT E ( Z; 20) <T A B LE 1 ( J ';" ) , J = 1; 7) , C TAB LE 1 C J , 2) , J =, , 7) 

ZO FORMAT(1HO,6X, 'NORMAL INPUTII/6X,7I'O/16X,71101/) 
WRITE (Z~'30) (TABLEZ(J';') ,J=1 ';7) ~'(TA8LE2(J ,2) ,J=1 ,7) 

30 FORMATC1HO,6X, 'ARREARS INPUT'//6X,71101/6X,7I101/) 
WRIT E C 2~' 40) (T A R LE 3 C J 71 ) , ~ = 1 '; 7) , (T AB LE 3 C J , 2) , J ", , 7) 

40 FORMATC1HO,6X, 'EXPEDITED INPUT'I/6X,7110/16X;7I1011) 
WRITE (Z';50) (TABLES(J';1) ;J=1';7), (TABLE5CJ, 2), J=1 ,7) 

50 FORMATC1HO,6X,INUMBER OF ITEMs'116X,7110116X;7110//) 
WRITE CZ760) (TABLE6CJ';,), J=1';7), CTABLE6(J ,2), J"'1, 7) 

60 FORMAT(1HO,6X,IPRODUCT'//6X';7I101/6X,7I101/) 
WRITE (2;70) (TABLE'I'(J"r') ,J=1;7), (TABLE7(J, 2) ,J=' ,7) 

70 FORMATC'HO,6X,'QUANTITY'I/6X,71'O//6X,71'OI/) , 
WRITE (2780) (TABLE8(J';') ,.)=1;2), CTABLE8(J, 2) ,J=1, 2) 

80 FORMAT('HO,6X,'PART SHIP" 17 NO PART SHIP:; 2'1/6X,2110/16X,2I10f 
,/) 

WRITE(Z790) (TABLE11 (:t;1) ',"J=1 ',"2) , <TABLE11 (J,2) ,J=1 ,2) 
90 FORMAT('HO,6X,'REJECT INPUTI//6X,2110//6X,2I101/) 

WRITE(Z;'OO)AVGE4;CVARN4;AVGE9,CVARN9,AVGE10;CVARN10,AVGE12,CVARN1 
12 

100 FORMATC1HO,6X,INOPMAL DISTRIBlITIONS'1I30X,'AVERAGE',6X.'CO .. EFF.OF 
1VARIANCE'I/6X,'NO OF ORDERSi1,OX,F8.2,'OX,F8.2//6X,'REJECT PERCENT 
2',BX,FB:2,10X,F8.21/6X"RESCHEO. INPUT',8X,F8.2,10X,F8.2116X,IPICK 
3ING TIME','OX,F8.2,10X,F8.Z/I//) 

C ESTABLISH RUN PARAMETERS 
C 

'20 REAO(1,'3b)OCFMIN;OCFNOM,RESPONSE,EQUBUFR,PCBBUFR,COMPBUfR,UTIL, 
1(TRENO(J),J=';7) 

130 FORMAT(6t5,F4.2/7rS:2) 
IFCIPRINT.GT.6SGO TO 144 
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WRITE(2;'35)OcFMIN,OCFNOM,RESPONSE,EQUBUFR,PCDBUFR,COMPBUFR,UTIL 
135 FORfIAT(1HQ,('X, 'RUN PARAI1ETERS'1/6X, 'MItHMUH ORDER BOOK COCP~ItJ)=I'; 

116116X,fNOMINAL ORDER anOKIOCFNOM)=',16116X,'SCHEDUlE RESPONSF TIM 
2E IN MONTHSIREJPONSEl=',I6IJ6x,fBUFFER STOCK WEEKS FOR"f12X,fEQUI 
3 P 1·\ E N 1 s ~ I ; I 6111 2 X, t SUB" ASS E I~ Ill! E S" , , 16/ 11 2 X, , C 011 P 0 NE IH S" , , 161 f 6 X , f P 
4.C.D. CAPACITV UTILISATION ~ I,F4.Z) 

144 IFCIPAINT.GT;6)GO TO ,46 
WRITE<Z;'4S)(TRENDIJ';J;,,7) 

145 FORMATI1HO,6X, 'TREND PARAM~TERS'.715X,F5.2» 
146 PRODMIXC')=TABLE6(';2) 

DO 14'1 J=1t6 
'47 PRODMIXIJ+1)=FLOAT(TABLE6IJ~1.2)~TAOLE6(J,2» 

IFIIPRINT.GT~6)GD TO 137 
WRlTH2,'148) (PRODllIX(J) ,J=';7) 

148 FORMATC1HO,6X,'PRODMIX'/10X;7F7.2) 
137 DO 17 0 1::',25 

LEVEL~IFtLElf,11) 
tFILEVEL:EQ.O)GO TO 170 
GO TOI140,150,155;160),LEVE't.: 

140 IFILECI;ZOI=EQUOUPR 
GO TO 170 

150 IFJlE(I;20)=PCSOUFR 
GO TO 170 

155 !FIlEC!;20)=0 
GO TO 170 

160 !FILE(!~20)=COMPBUFR 
170 CONTINUE 

READ(1,180)RUNTI11E 
180 FORI1ATCl5) 

C SELECT RANDOM NUMBER SEEDS 
C 

c 

185 REAOC1,41011SEED1;ISEED271SEE03jISEED4.1SEED5,ISEEo6,1SEED7,I~Er:D8 
1;lSEED97rSEED10,lSEED11,ISEED12 

410 FOAMATI1'116/):16) 
WRITE(2;450)(1~1~1,12),ISEED1,ISEED271SEED3,ISEED4,lSEED5,ISEED6,! 

1SEEP7,lsEE08;ISEED9;lsEED10;lsEED11,tsEED12 
450 FORMAT('Hb,6X"RANPOH NUMBER SEEDS'116X,1217116X,'217) 

C ESTABLisH INITIAL CONDITIONS 
C 

CALL INITDDS(O~DHIST~TAnLE5;TABLE6,TABLE7,ORDCOUNT,PIPELINE,1SEE 
1D4,ISEEDS,ISEE06,lSEED7,AVGE4,CVARN47IFILE,TABLE8,ISEED8,IPAINT) 
IF(IPRINT.GT~6)GO TO 200 
WRl'(E12;190) 

190 FORMATC1HO,6X,'INITIAL CONoITIONS'lfll) 
200 READ(1.7.10)TVPE 
210 FORflAT CAll) 

IF(IPRINT~GT;6) GO TO 217 
WRIH(Z:2,5)TVPE 

215 FORHAT(1HO,6X,AIl/) 
217 CALL COMP8ITVPE,BLNK~IT) 

GO TO(300,220)11 
220 CALL TRANSLATE 3(AFILE,TVPF.;N,&2000) 

lEVEL c lFILEIN,1') 
GO TO(2JO,250,250;Z70),LEVEL 

2 30 REA D ( 1 , 240) I 011 P ( N , J ) • J =.1 , ?) , ( R ( N , J) , J :: 1 , 1 0 ) 
240 FQRMAT(715/1015) 

IF(IPRINT.GT.6)GO TO 200 
W RITE C 2 " 2 4 S) (0 R D f\1 S re N • J ) , ,) :; 1 , 1 2 I , ( 0 N PIN, J) , J ::: 1 , 7) , (H IN'; J) • J :: 1 , 1 0 ) 

245 FORMAT(1HO.6X,IORDER HISrORV',16X,1215//6X,'PREVIOUS MATERIAL pLAN 
1 , • 7 X , '/I 51 16 X',' , RE CO H 11 END E () LI N F. RA H Sf, ? X " 0 I 51 I ) 
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GO TO 200 
250 REAP(1.260) (SUlHILE(N;J)7J:' ;16) 
260 FORMAT(1615) 

IFlLE(N;'18)=0 
J=O 

·<!62 J=J+1 
READ(1.263)ORDNO.ITEMNO.DUe;QTV.TIME 

263 FORMAT<5IS) 
IF(QTY.EQ.O)GO TO 264 

OUTPUT =fLOAT(TIME) 
IMAX=1 
M=N 
CALL STKALL(IFILE;QTY.M.ALLQiORDNO.ITEMNO.DUE,OUTPUT~ICOUNT.ISHORT 

1;IPRINT7IMAX;AFILE.&(64) 
IF(J.LE:SO)GO TO 262 

264 J"O 
265 J=J+' 

IF(J.GT:SO)GO TO 272 
IF(SU8Q(J.1);NE.O)GO TO 265 
READ(1.275) (SUBQ(J.K~;K;;2.45 

275 FORMAT(315) 
IF(SUBQ(J.3)~EQ.0)GO TO 266 
SUBQ(J,,,=N 
IF(IPRINT~GT~1)GO TO 269 
WRITE(2;268)AFILE(N;,).(SUBQ(J,K).K=2,4) 

268 FORMAT(1HO.6X,IITEM ADOED TO SUBQ FOR PRODUCT '.A8/6X, 
1'r>UE" ";r5,'QTY .. i':J5,ITIME= '.15) 

269 IFILE(N:t8)=IFILE(N;,8).SUBQ(J.3) 
GO TO 265 

272 If(IPRINT.GT:6)GO TO 200 
266 WRlTE<Z;(67) (SUllFILE(N.J) .J!I!1.16) 
267 FORMAT(1HO.6X.'SUB~ASSY PROG'.10X.1615) 

GO TO 200 
270 READ(1,280)(SC"EDULE(N,J).J~2.13),(INPUT(N.J),J=14.26) 
280 FORMAT(12t5/13fS) 

IF(IPR%NT:GT:6)GO TO 200 
WRJTE(2;2QO)(SeHE~ULEfN,~).J·'~13).(INPUT(N,J).J=14.26) 

290 FORMATC1HO.6X.ISUPPLIER SCHEDULEI.10X.13IS//6X,'MATERIAL INPUT'.13 
1X,13JIi) 

Go TO 200 
300 CALL OPFCREATE(OPFILE;OR08K;TOTAL.ALLQ.LINEQITESTQ,ORDCOUNT.RE~WEE 

400 

1K.IFILE;ISEED4~ICOUNT;ISHORT~IPRrNT.AFILE.SUBQ) 
IFCIP~INT~GT~6)GO TO 400 
CALL OPFPlT(OP'ILE.AFILE) 
CALL ORDBKPRT(ORDBK;AFILE,IFILE,TOTAL.REFWEEK) 
CALL AQPRINT(ALLQ;WEEK.AFILE,REFWEEK) 
CALL LQPRINT(LINEQ,WErK,AFr~E,REFWfEK) 
CALL SQPRINT(SUBQ;WEEK,AFILE7REFWEEK) 
CALL TQPRINT(TESTQ,WE!K,AFr~E.REFWeEK) 
CALL PNMFPRINT(AFtLE~IFILE) 

START StMULATlftN RUN 

TQTR=O';O 
TMONTW=O; 0 

500 IF(TQTR~GT.O~O)GO TO 600 
CALL WEEKPRINTtlCOUNT;ISHORT;eQUPERF:lTEMPERF,ORDPERF,IFlLE.AFILE; 
1REFWEEK~wEEK;LeADTM) 

550 CALL QTREVENTS(ORDHIST,AFILE7IFILE.IPRINT.cOL.ONP,R,RESPONSE,ISEEO 
".TABLE1;rSEE02,TA8LE2,OCFMtN.OCFNOM~SCHEDULE.INPUT,OPFILE.ORDBK,T 
20TAL,WfEK'REFW~EK;TQTR'EXFrlE.REQFILE.DELPLAN.NETPLAN,1COUNT,ISHOR 
3T,CAP,UTIL.LEADTM;TREND.TAelE6,PRODMIX.ALlQ.MODE,EQUPERF.ITEMPeRF, ' 
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40RDPERF,EQUBUFR) 
600 IF(TMONTH.GT.O.O)GO TO 700 

CALL MONTHEVENT(AFILEiIFILE;REQFILe,SUD~ILE,WEEK,ORDHIST,IPRINT,TM 
10NTH,MONTH,OPFfLE;OELPLAN,NETPlAN,OCFMIN,DRDSK,ALlQ,TOrAL) 
IF(IPRINT.GT.4~GO TO 700 
CALL WEEKPRINT(lCOUNT;ISHORT;EQUPERF~ITEMPERF,ORDPERF,IFILE,AFILEi 

1REFWEEK;WEEK;LEADTM) 
700 CALL weEKEVENT1AFllE71FllE,TARLE3,TABLE5~TABLE6,TABLE77TARlE11,AVG 

1E4,CVARN4,AVGE9,CVARN9,AVGe10,ISEED37ISEED4,ISEEDS,ISEED6,ISEE07,1 
2SEED8,ISEED9iISEED10~ISEED11;ISEED'2;TADLE8,AVGE12,CVARN12,CVARN10 
3~OADCOUNT,PIPELINE,DELPLAN,OCFHIN,WEEK,TOTAL~ORDaK,OPFILE,ORDHlST~ 
4INPUT,EXFILE;SCHEDULE,REQFI(E,ALLQ,LINEO,TESTQ,SUeFILE,EQUPERF,ITE 
5MPERF,ORDPEHF,~ETPLAN;REFWEEK,IPRINT~ICOUNT,ISHORT,CAP,LEADTM,ISOR 
6T,SUDQ,DIAGF!LE,HOOE~RUNTIME) 

WEEK=WEEK+1 
TaTR~TQTR~1.0 
TMONTH=TMONTH~t.O 
DO 800 1=1,12 
DO 800 J=1,50 
ALLQ(I,J~5)=ALLQ(I.J7S)~5 

800 CONTINU~ 
DO 810 I~1,5 
DO 810 J=1,50 
TESTQ(I;J~5)=TESTQ(I,J,5)~5 
LINEQ(I~J~5)=LfNEQ(I7J,5)~5 

810 CONTINUE 
DO 820 J=1,50 

820 SUBQ(J,4)=SUBQ(J,4)~5 
IF«REFWEEK+WEEK);LT.RUNTIME)GO TO 500 
WRITE(2;1000) 

1000 FORMAT(1HO,6X,IEND OF RUNI) 
GO TO 900 

2000 STOP 
END 

~ I 

I 

I 

I 

I 

I 
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B2 - SUBROUTINE ALLOCATE 

Subroutine ALLOCATE is the order .release mechanism which determines 
the quantity and timing of a factory order. 

The process described demonstrates one of the basic differences 
between the procedure currently employed and a full M.R.P. approach. 
In M.R.P., order release is recommended by the system as planned 
orders become due, and the detail of each shop order in terms of 
quantity and timing is calculated to support the Master Production 
Schedule and ultimately, the customer order commitment. The present 
system does not support a customer order book nor _. by defi-
nition, a Master Production Schedule which reflects the known 
customer order commitment in a dynamic manner. Customer orders are 
contained within a factory order book which is manually maintained, 
and supporting procedures are required to interpret the factory order 
book into time phased order releases, or "allocations". 

The subroutine has been separated into two distinct sectors; the 
logic required to support sub-assembly manufacture, and the logic 
required to produce equipments. 

a) Sub-assemblies 

Each sub-assembly has a new programme re-generated at the 
time of the quarterly planning process, as defined in sub­
routine EBQ and SUBPROG. This weekly programme is reviewed 
each month to accommodate any deviation from plan which 
results in excess or lack of stock. 

Since the weekly programme SUBFILE maintained by subroutine 
SUBPROG is considered to be always current, the requirement of 
subroutine ALLOCATE is to search for items which are due for 
order release and initiate order release action. 

The sub-assembly programme in SUBFILE contains make quantities 
against the week that they are required to be completed and 
available in stock. Thus the subroutine must search for items 
with a due date equal to or less than the current week ~ 
the manufacturing and component picking lead time. Items due 

L-____________________________________________ __ _ 
- - - ----------
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for release have the sub-assembly reference, quantity and due 
date passed to subroutine STKALL for allocation to take place. 

b) Equipment 

The procedure for equipments differs substantially from that 
for sub-assemblies. The requirement to allocate is not available 
in a time-phased plan because of the inability to maintain 
a factory order book within the system. The factory order book 
must be scanned each week to search for customer orders which 
are due for release, some of which may be recent additions to the 
order book. 

The segment for equipments is further sub-divided for ease of 
processing into two parts; a segment for overdue products and a 
segment for due products. The logic in each case is similar. 

For each manufactured batch, the first requirement is to 
determine the quantity and timing of the order release. The value 
of work in progress is compared with the nominal queue (or lead 
time) contained within IFILE.lf the queue is less than the 
nominal queue plus one week extended by the plan rate within 
REQFILE an order release will be recommended. The quantity 
recommended for release will be two weeks worth of requirement. 

The next stage is to determine which customer orders are due for 
allocation. The product order book contained within ORDBK is 
searched by due date to. identify a requirement which has not yet 
been dispatched. The corresponding orders placed file record 
contained within OPFILE is then retrieved to identify any 
requirements which are still in "open" status. 

Orders may be satisfied from two sources; semi-finished stock or 
make to order. Semi-finished stock is held between the line 
assembly and test activities and serves two purposes. Firstly, 
to buffer the production lines against the unstable order input 
patterns, and secondly to offer a shorter delivery lead time 
than fully make to order. 
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The free stock for the required pr·oduct is checked and, if the 
full item quantity required can be satisfied from stock, the 
allocated stock will be augmented by the required quantity and 
the OPFILE status changed from "unallocated" to "ex-stock". 

"If the item quantity cannot be satisfied from stock, the order 
will be wholly or partially satisfied from the next batch to be 
manufactured. 

Orders eligible for manufacture are allocated in subroutine 
STKALL. until the full allocation quantity recommended for order 
release has been taken up. Items thus allocated are moved from 
"open" to "on-line" status in OPFILE. 

The order book is searched for customer requirements up to two 
weeks beyond the normal allocation date. If sufficient customer 
orders are not available within this period. a stock order is 
initiated to take up any balance in the allocation quantity. The 
stock order is assigned a negative order number to differentiate 
it from customer orders, since no ORDBK or OPFILE records will 
be created for stock requirements. 
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c 
C ALLOCATE 
C 

c 

SUBROUTINE ALLOCATECIFILE,REQFILE,ORORK,STKORD,WEEK,OPFILE,ISEED,2 
'~ALLQ,ICOUNT~tSHORT;SUUFILE;AVGE12.CVARN12,REFWEEK,IPRINT,AFILE,DI 
2AGFILE.HOOE.RUNTIME;LINEQ) 

REAL AFILE(2S,3) 
INTEGER WEEK,REQFILE(25,52);IFILe(2S~23)~WIP~ALLQTY.STKORD(20),2,0 

, R!) B K ( 5. 52. ;> 0, 5) , 0 P Fl LE ( 1 25 'f' 5 , 5 , 1 0) • 0 R 0, ALL QC' 2. 50 , 6) , Q TV, SUB r I LE C 
2'2,26).DDATE;R~FWEEK~DIAGFllE(10,2).RUNTIME,ICOUNT(25)fISHORT(Z5) 
3iLlNEQ(S'; 50,5) 
IF(IPRINT.GT~')GO TO 1 
WRITE(2;400) 

400 FORMATC'HO,6X,I* * * * ALLOCATE * * * *"') 
1 DO 200 1=1.'2 

IAVAIL=O 
ISTK"O 
00 4 K=1 ~'50 
IF(ALLQIX7K,').GE:O)GO TO 5 
ISTK~ISTK+ALLQ(I,K.4) 

5 r F( II ,J E Q (! , K;1l • G E • 0) GOT 0 I. 
ISTK~ISTK+LINEQII;K;4) 

4 lAVAIL = IAVAIL ~ ALLQ(I;K,4) 
IAVAIL ~ lAVAIL + IFILE(I,18) 
IF=IFlLECl,11l 
GO TO (8;2,2:200);IF 

C SEGMENT FOR SUBRASSEMBLtEs 
C 

c 

2 ORDNO:::O 
fTH1NO~() 
IF(IFtLE(I,1S).EQ~1)GO TO 200 
IDATE=WEEK+IFILE(I.12)+1+REFWF.EK 
OTV=SUBFILE(I,WEEK) 
IF(QTV.EQ.O)GO TO 200 
II~AX::O 
OUTPUT=<Il.0 
IFCISEEn12.EQ.0)GO TO 7 
CALL NORMALIAVGE12,OUTPUT,ISEED12,CVARN12) 
IF(OUTPUT.GE.O.O)GO TO 7 
OUTPUT=O:O . 

? CALL STKALLIIFILE;OTV;I,ALLQ;ORDNO,ITEMNO,IDATE. OUTPUTilCOUNT,lSH 
10RT,II>RINT,1I1AX,AFILE;&200) 

GO TO 200 

C SEGMEN'T FOR EQUIPMENTS 
C 

c 
11 ALLQTY"O 

IPLAN=O 

C CHeCK FOR HIGH U.I;P' ~ IN AllOCATION 
C 

c 

M:WEEK+IFILE(I;,25.2 
00 '0 J=WEEK',M 

10 IPLAN=IPLAN+REQFrlECI;J) 
IFCIAVAIL.GE;IPLAN)GO TO 200 

C ESTABLISH ALLOCaTION QUANTITY,ORDER NUMBER & TIME 
C 

IflAX"1 
DO 15 '~=1. 50 
rF(ALLQ(r;M.6).LE;rHAX)GO TO 15 
IMAX~ALLQ(I,H,6) 
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c 
c 
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15 CONT! NUE 

IMAX=IMAX+1 
OUTPUT::r8.0 
IFCISEE012.EO.O)GO TO 19 
CALL NORMALIAVGE12,OUTPUT,ISEED12,CVARN12, 
IFCOUTPUT.GE.O.O)GO TO 19 
OUTPUT"O~O 

19 DO 20 M=WEEK+2,WEEKt3 
20 ALLQTV=ALLQTV+REQFILECI,M) 

If(IPRINT.GT.2)GO TO 21 
WRITEC2;300)AFfLECI;1),ALLOTV,IMAX,OUTPUT 

300 FORMATC1HOI 6K,IPRODUCT =I;A8,2X,IALLOCATION QTV =',1672X,ISHOP 0 
1ROER=',16,2X;ITIMER=t;F6.1) 

N ;: ORDNO I~ '" lTEt"NO J " QTV K = WEEK DUE 

21 IFCAlLQTV.LE.O)GO TO 200 
C 
C SEGMENT FOR OVERDUE ITEI1S 
C 

c 

DO 100 K=1,52 
DO 100 L=1, 20 
IFCORDBK(r,K~L74);EQ:n)GO TO 100 
ODATE=K-~2 
IFCORD8K(I,K;L;3)~EQ;0)GO TO 100 
N=ORDBKII~K,L," 
N=ORDBKI I','K, L, 2) 
J=ORDBKII~K,L,3' 
DO 25 KEVNO=',125 
IFIOPFILEIKEVNO,';,;10).EQ.N)GO TO 27 

25 CONTINUE 
GO TO 33 

27D030JJ=1,5 
IFCCOPFILE(KEVNO,M,JJ;3)~REFWEEK'.EQ.DDATEIGO TO 40 

30 CONT! flUE 
33 lrCIPRINT.GT.5)GO TO 100 

URITEC2:35IN;M;DDATE10PFILE(KEYNO,H,JJ,3',REFWEEK 
35 FORMAT(1HO,6X,IINCOHPATIBLE DATA IN OPFILE FOR ORDER NO. 1,14,' IT 

1 En NO. I ; I 4, I DUE \/ E E K ,,! 4/6 X , lAC T U A L WEE K I; I 4, 2 X, , RE F WEE K I, I 4) 
IPRINT=1 
DO 37 1l;:1,10 

37 DIAGFILEIIZ,2) .. , 
RUNTIME=REFWEEK+WEEK+4 
GO TO 100 

40 IF(OPFILEIKEYNO,M;JJ,4,.EQ,O'GO TO 100 
IF(OPFILEIKEVNO,M;JJ74',GT,(IFILECI,16'+ISTK-IFILECI,17»)GO TO 

1 5 () • 

C TAKE FROM STOCK 
C 

c 

IFILE(I:17)=IFILE(I;,7).OPFILECKEYNO;M,JJ,4) 
OPFILECKEVNO~N,JJ;5)"OPPILE(KEVNO,M,JJ,5)+OPFILE(KEVNO,M,JJ,4) 
OPFILECKEVNO~M,JJ;4)~O 
GO TO 100 

C HAKE ON LINE 
C 

50 IFCMOOE~EQ.1'GO TO 100 
IFCALLQTV.LE.OPFILECKEVNO,H;JJ,4)GO TO 150 
QTV:OPFILE(KEV~O,M,JJ;4) 
IOATE.OPFILE(KEVNO,M~JJ,3) 
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CALL STKALLCIFILE;QTYiI,ALLQ1N.M,lDATE. OUTPUT,ICOUNT,ISHORT,IPRIN 
1T,IMAX,AFILF~&100) .' 

OPFILECKEYNO,M7JJ;6)=OPFILECKEYNO,M,JJ,6)+QTY 
OPFILE(KEYN07M~JJ;4~=O 
ALLQTY=ALLQTY~QTV 

100 CONT! NUE 
C 
C SEGMENT FOR DU~ ITEMS 
C 

c 
c 
c 

c 

110 

115 

120 
125 

127 

, 30 

DO 142 K=1,WEEK+13 
00 140 L"', 20 
DDATE=K 
HCORDBKCl,K7L';4)':EQ,"GO TO 140 
IFCOROBKCI,KiL,3)~EQ,O)GO TO 140 
N"ORDaKC 1':K, L, 1) 
M=ORDOKCI,K,L,2) 
J = 0 R D B K Cl',' K , ( , J) 
DD 110 KEYNO=1;125 
IF(OPFILECKEYNO,'7';10),EQ,N)GO TO '15 
CONTINUE 
GO TO 125 
DO 120 JJ=',5 
IFC(OPFILECKEYMO,M,JJ;3):REFWEEK),EQ,K)GO TO 130 
CO N Tt N IJ E 
IF(lPRINT.GT.5)GO TO 140 
WRITE(2~35)N7M;DDATE~DPFILE(KEYNO,M,JJ,3),REFWEEK 
IPRINT:1 
DO 127 yz=,.10 
D!AGFILI'CIZ,2'=1 
RUNTIME=REFWEEK+WEEK+4 
GO TO 140 
IF(OPF!LECKEYNO,M7JJ;4),EQ.O)GO TO 140 
IF(OPFILECKEYNO,M;JJ;4),GT,(IFILECI,16)+ISTK-!FILECI,1 7»)GO TO 

1135 

TAKE FROt·, STOCK 

IFILE(I;17)=IFILE(I;'7)~OPFILE(KEYN07M,JJ,4) 
OPFILECKEYNO;M;JJ;5);OPFIL~(K~YNO~M,JJi5)+OPFILE(KEYNO,M,JJ,4) 
OPFILE(KEVNO;M;JJ;4~=O 
GO TO 140 

C MAKE ON LINE 
C 

135 IFCMODE:EO.,)GO TO 140 
IF(~LLQTV.LE.OPFILE(KEYND,M;JJ,4»GO TO 150 
QTY=OPFILE(KEV~0,M,J~;4) . 
IDATE=OPFILECKEYNO,fI7JJ;3) 
CALL STKALLcIFILE;QTYil,ALlQ,N,M,IDATE, OUTPUT,ICOUNT,ISHORT,IPMIN 

1 T, WAX, AF I Lr','&1 40) 
OPFILECKEVNO~M,JJ;6~mDPFILE(KEYNo,H,JJ,6)+QTY 
OPFILECKEYNO,M:JJ;4)=O 
AlLQTV=ALLQTV~QrV 

IFCMODE~EQ.3lGn TO 140 
!F(K,GE:WEEK~6)GO TO 145 

140 CONTI NUE 
142 CONTINUE 

IF(MODE~EO.3)GO TO 200 
145 STKORDCI)=STKORDCI)~1 

H=1 
N=STKORnC!) 
IDATE=WEEK+4+REFWEEK 
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c 
C NEGATIVE ORDER NUI1DER DENOTES STOCK ORDER 
C 

GO TO 180 
150 lOATE=OPFILE(KEVNO,H7JJ,3) 
180 CALL STKALL<IFILE;ALLQTV;I,ALLQ,N;H,IDATE, OUTPUT,ICOUNT,ISHORT,IP 

1RINT,IHAX,AFILE,&200) . 
IFCN.LE:O)GO TO 200 
OPFILE(KEVNO;H;JJ;4)eOPFIL~(KEVNO,H,JJ,4)·ALLQTY 
OPFILE(KEyNo;H;JJ;6)=OPFILE(KEVNO;M,JJ,6)+ALLQTY 

200 CONTINUE 
IFCIPRINT.GT.3)GO TO 500 
CALL AQPRINT(ALLQ;WEEK,AFllElREFWEEK) 

500 RETURN 
END 
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B3 - SUBROUTINE AQPRINT (LQPRINT: TQPRINT: SQPRINT) 

Four print routines are available as diagnostic aids to report 
the contents of the queues; ALLQ, LINEQ, TESTQ, SUBQ. 

Each queue may be reported at any time, and is· identified by 
the week number provided by the calling segment. 

Details of each queue are presented in product sequence (except 
for SQPRINT), but only for each product with a finite queue 
content. SQPRINT presents the contents of the sub-assembly queue 
.in the sequence defined in SUBQ. Summary values indicating the 
quantity in each independent queue are displayed for ease of 
analysis. 



r -­
I 

.' 

- 299 -
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c 
C AQPRIf,/T 
C 

SUBROUTINE AQPRlNT(ALLQ,WEEK~AFILE,ReFWEEK) 
REAL AFlLE(25,3) 
INTEGER ALLQC12,50,6l;WEEK,REFWEEK 
IDATE=WF.EK+REFWEEK 
WRITE(2;'O) lDATE 

'0 FORHAT(1HO 16X,'lTEMS IN A(LOCATION FILE FOR WEEKt,I6/I'OX,tORDER 
1NO.',5X;'ITEM NO. ',SX;'DUE DATEt,5X,'QUANTlTY',8X,tTlMERI,5X, 
21SHOP ORDF.R'I/) 

DO 200 1=',H 
IQTY::O 
IF(ALLQ(1,1.4)~EQ;O)GO TO 200 
IJ R I T E ( 2 ;' 2 0 ) A F I L f. ( I , 1 l 

20 FORHATC1HO,6X,A8) 
DO 100 J=1.50 
IF(ALLQCt~J,4).EQ~O)GO TO 100 
IQTY=IQTV+ALLQ1I,J,4) 
WRlTE(2;30)(ALLQCI,J;K),K=,;6) 

30 FORt1AT(1H .5X,6(7X,16» 
100 CONTINUE 

WR t TE<2 ."50) IOTY 
.50 FDRHATC1H+,90x7'TOTAL cl7165 
200 CaNT! NUE 

RETURN 
END 

ITEMS IN ALLOCATION FILE FOR WEEK 19 

ORDERNO. !TEI·I NO. DUE DATE QUANTITY 

MF6AM 01 
-2 1 21 86 
.2~ 1 . 28 50 
26 4 29 25 
-3 1 23 111 

MF6AM 02 
-3 1 21 73 
2/, 2 2R 7 
24 3 2R 33 

,-4 1 23 47 

HF6AH 03 
-4 22 46 

AT12345 
0 0 21 160 

AT12801 
0 0 22 lOO 

AT12802 
0 0 21 92 
0 0 22 92 

Sample Allocation File 

TIMER SHOP ORDER 

0 I, 

0 4 
9 5 
9 5 TO'TAL .. 272 

·3 4 
.3 4 

9 5 
9 5 iOT A.l ~ '60 

2 5 TOTAl C 46 

-2 0 TOTAL = 160 

I 0 TOTAL = 100 

-2 0 
8 0 TOTAL = 184 
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c 
C LQPRINT 
C 

SUBROUTINE LQPRINT{LINEQ,WEEK,AFILE,REFWEEK) 
REAL AFILE{Z5,]) 
INTEGER LINEQ(5,50,55;WEEK,REFWEEK 
IbATE;WEEK+R~FWF.EK 
WRITE(Z,10) IDATE 

10 FORHAT(1HO /6X,'ITEMS IN LINE QUEUE .(WIP) FOR WEEK'~16//10X,'ORDE 
1R NO,',.5X,'ITE~' NO,j';SX,I!lUE DATE',5X,IQLJANTlTY',5X,'TH,ERI//) 

DO 200 1;,,5 
laTY=O 
IF(LHIE()(I,,',"),EQ,01GO TO 200 
WRITE( 2;20) AF !LE( t, 1) 

20 FORMAT(1HO,6X,A8) 
DO 100 .1::',50 
IF(LINEQ(I,Ji4),EQ,O)GO TO 100 
IQTY3IATV+LINEQ(t;J;4) 
WRITE(2;3D)(ll~EQ(I;~;K);K=':5' 

30 FORllAT(1H ,5X,S(7X,16) 
100 CONTINUE 

WRITE(Z;150)IQTY 
150 FORMAT(1H.,80X~'TOTAL =';16\ 
200 CONTINUE 

RETURN 
ENO 

I HMS IN llNE QUEUE (W I P) FOR WEEK 19 

ORDeR NO. ITEM NO. CUE DAlE 

MF6AM 01 
11 1 19 
-I 1 19 
11 1 20 
11 1 20 
-2 1 21 
16 l 27 
23 1 28 

MF6AM 02 
15 1 19 
.2 1 19 
14 1 20 . 
-3 1 21 
18 1 25 
24 2 28 

MF6AM 03 
-2 1 19 
-3 1 20 

AC15PU 
11 2 18 
15 2 19 
15 2 19 
15 - 2 20 -, 1 20 
15 2 21 
15 7. 21 
16 4 27 

Sample IV. LP, File 

qUANTITY TIMER 

20 -,2 . 
87 -7 
36 -12 
39 .7 
86 3 
10 -7 
50 3 TOTAL = 

10 -12 
78 -7 . 
25 -12 
73 3 

2 -7 
7 3 TOTAL • 

32 -7 
46 -2 TOTAL· 

18 -7 
4 -7 

16 -7 
~O -7 
10 -2 

8 -7 
1 ? -2 
22 -2 TOTAL C 

328 

195 

7R 

11 0 
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c 
C lQPRINT 
C 

SUBROUTIN~ TQPRINTCTESTa7wEEK,AFILE,REFWEEK) 
REAL AFlLEC25,]) 
INTEGER TESTQCS,SO,Sl;WEEK.REFWEEK 
IOATE;WF.EK+HEFYEEK 
WRITElZ;'O) IDATE 

10 FORHATl1HO 16X,IITEMS IN TEST QUEUE (WIP) FOR WEEK',161110X,IOROE 
1R NO.I,5X, 'ITEt~ NO. ,';5X, 'OUE [)ATE',5X, fQUANTITYf,5X, 'TIt~ERf/l) 
002001=1,5 
I aTV"O 
IFCTESTQ(I,,:4'.EQ;OlGO TO 200 
WR!TE(2,20)AFILF.(1,1~ 

20 FOnHATC1HO,6X,A8) 
00 100 J=1,50 
IF(TESTQ(I,Ji4).EQ.0)GO TO ~on 
IQTY=IQTY+TESTQCI;J;4) 
WRtTEC2;30)CTESTQ(I;~;Kj;K=1i5) 

30 FORHATl1H .5X,5(7X,I6) 
100 CONTINUE 

WRITECZ;'50l1QTY 
150 FORMAT(1H+.aOX;'TOTAL =1716> 
200 CONTINUE 

RETURN 
END 

ITEMS IN TEST QU,UE (W I P ) FOR WEEK 19 

ORDER NO. ITEM NO. DUE DATE 

MF6AH 01 
2 1 17 

11 1 17 
5 3 17 

11 1 18 
11 1 18 
1 1 1 18 
1 1 1 W 
11 1 19 

'<F6AM 02 
5 • 4 17 

14 1 18 
14 1 18 
15 1 18 
14 1 19 
15 1 20 
15 1 19 

HF6AM 03 
9 1 16 
9 1 16 
5 1 17 
5 ,. \7 

13 1 18" 
13 2 18 
13 3 18 
13 3 18 
13 4 18 

AC15PU 
11 7. 17 
1 1 2 18 
1 1 2 18 
15 2 19 

Sample Test W.I.P. File 

QUANTITY TIMER 

20 ,,12 
25 . "2 
25 .7 
19 ·12 
43 .7 
13 ·2 
5, ·2 
20 3 TOTAL :: 220 

10 '12 
15 .12 
10 .7 
10 -7 
25 .2 
10 ·2 
10 3 TOTAL I: 90 

8 ·22 
7 ·17 

16 ·17 
9 -12 
5 .12 
5 -12 
4 ·17. 
1 .7 
5 .7 TOT~l JI,: 60 

20 -2 
2 -2 

18 3 
4 3 TOTAL = 44 
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c 
C SQPRINT 
C 

SUBROUTINE SQPRINTCSUnO;WEEK;AFILE,REFWEEK) 
REAL AFILF.(25.3) 
INTEGER WEEK;SUBQCSO~4)iREFWEEK 
IDATE=WEEK.R~FQEEK 
WRtTEC2.10) IDATE 

10 FORMAT(1HO/6X,!ITEMS IN SUB~ASSEHRLV W.I.P. FOR WEEK'iI61110X, 
'!PART NO.',SX"DUE!;5X,!QUANTIT~'.5X~'TIMER'//) 

IOTV"O 
DO 100 J=1.S0 
IF(SUBQ(J.3).EQ.O)GO TO 100 
!QTV=IQTV+SUBQ(J,3) 
IPROD=SURIl(Jj,) 
WRITE(2.50)AFILE(IPROD.1),(SURQeJ.N)7N:02,4) 

SO FORMAT(1H .10X;A8;4X714i6X,14.8X,14) 
100 CONT! NUl' 

WRITEC2.150) IOTV 
150 FORHAT(1H+.60X;'TOTAL ~f;161 

RETURN 
END 

ITEMS I~ SUS-ASSEMBLY W.I.P. FOR WEEK 

PARr NO. nu" QUANTITY 

Ar17801 18 6~ 
ATPB02 18 92 
AT12345 18 160 
ATP345 19 160 
AT27896 20 127 
AT12345 20 160 
AT12801 20 100 
AT17345 21 160 
AT12802 21 92 

19 

TlNER 

·12 
-12 
-7 
-2 

.. 12 
-2 
.2 

3 
3 

Sample Sub-assembly Queue 

TOTAL • "08 
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B4 - SUBROUTINE ARRIVAL 

The receipt of purchased items is simulated in the subroutine 
ARRIVAL. The pattern of receipts for each part number has been 
derived from the supplier schedule in subroutine RECEIVE and 
contained in the file named INPUT. 

The week number is available to the subroutine, thus the expected 
receipt for each component for the appropriate week can be 
derived from file INPUT. 

Subroutine ARRIVAL spans the events from receipt at the receiving 
bay to location in stock. The facility to audit quality is provided 
within the logic, but the quantity received complies with the data 
specified in file INPUT. 

The quality audit logic follows the process outlined below: 

a) A histogram is sampled to determine the presence of poor 
quality. Items which pass this test will proceed to the stock 
update phase. 

b) Items which fail will have a second sample taken to determine 
the size of the reject quantity. If this is less than 5%, the 
reject items are returned to the supplier. The remainder will 
update the stock file. Reject quantities of greater than 5% 
cause rejection of the complete batch. 

c) Quantities which have been rejected are rescheduled in file 
INPUT by sampling from a histogram defining the number of 
weeks required to recycle the batch. 

A finite receipt qua,ntity will cause two actions: 

- update of the physical stock field in IFILE 
- adjustment of the supplier schedule. 
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Receipts are assumed to downdate the file SCHEDULE in chronological 
sequence, starting with any arrears where applicable. Maintenance 
of the supplier schedule status is important to the correct function­
ing of the quarterly material planning logic and the relative 
stability of the supplier commitment. 

The sampling profiles employed by subroutine ARRIVAL are: 

(i) Probability that a reject batch has arrived. Histogram 
contained within TABLE 11. 
Value 1 (Fail) 
Relative 
frequency 20 

(ii) Proportion of batch rejected. 

2 (Pass) 

80 

Normal distribution as defined by AVGE9, CVARN9 
(eg. average = 0.04j coefficient of variatit)f'= 0.3) 

(iii) Number of weeks rescheduled. 
Normal distribution as defined by AVGE10, CVARN10 
(eg. average = 4.0j coefficient of variahll\= 0.3) 



- 305 -

SUBROUTINE ARRIVAL 
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Summarised Flow Chart - Sub-routine Arrival 
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ARRIVAL 

SUBROUTINE ARRIVALeSCHEDULE;INPUT,IFILE,WEEK,IPRINT,AYGE9,CVARN9,A 
1VGE10,CVARN10,ISEED9;ISEED10,ISEED",TAR(E",AFILE) 

REAL AFILEe25,3) 
INTEGER SCHEDULE(25;'3),INPUT(25~52)7IFILE(25,23),WEEK;TABlE11(2,2 

1), REJECT 
IF(IPRINT.GT.1)GO TO 350 
WRITE(2;400) 

400 FORMAT(1HO,6X,'* * * * ARRIVAL * * * *'11) 
350 DO 100 J=1,25 

IF(IFIlEeJ"".NE:4)GO TO '00 
IFeINPUTeJ,WEEK).EQ~O)GO TO 'OD 

SAMPLE FOR REJECTS ~;; •••• PAss=2 

IFOSEETl".EQ.,OIGO TO B 

FAI L=' 

CALL HSAMPLE 2eISEED",NUMBER,TABLE1') 
,5 GO TO C1;B),NUMBER 

DETERMINE REJECT PROPORTtON: ••••••• GREATER THAN 5 PC REJECTS FULL DATeH 

1 IFeIPRINT.GT.2)GO TO 2 
WRITEe2;410) 

410 FORMATC1HO,6X, 'RATel. FAILED AT INSPECTION') 
2 CALL NORMAL(AVGE9;OUTPUT;ISEED9,CVARN9) 

IFeOUTPUT.LT.O;05}GO TO 3 
REJECT~INPUT(J,WEEK) 

GO TO 4 
3 REJECT=NINT(FLOAT(INPUT(~,WEEK')*OUTPUT) 
4 IF(IPRINT.GT.2) GO TO 5 

WRITE(Z.500)OUTPUT,REJECT 
500 FOfH1ATC1HO,6X,'OUTPUT = ',F6;4,6x,'REJECT:::',16) 

5 CALL NOAMAL(AVGE'O,X~ISEED10~CVARN10) 
N=NI NT(X) 
INPUTIJ;WEEK+N)=INPUT(J,WEEK+NJ+REJECT 
INPUTIJ;WEEK)=INPUT(~iWEEK}~REJECT 
IFeIPRINT.GT.Z)GO TO 9 
WRITE(2:7)REJECT,N,INPUTeJ,WEEK) 

., FORHAT(1HO,6X.ltlATCH OF";15~'2X, 'UNtTS RESCHEDULED BY' r14,2X, 'WEEKS 
'~LEAVING"I5~'UNITS IN THE CURRENT PERIOD') 

GO TO 9 
B IF(IPRINT.GT.2)GO TO 9 

WRITEIZ;'420) 
20 FORHATI1HO,6X,'BATCH PASSED AT INSPECTION') 

9 IFILE(J~16)=lFILE(J;161.INPUT(J,WEEK) 
IF(IPRINT.GT.2)GO TO 10 
WRIT E e 2; 2 00) A Ft LE (J ;, l , I F I LEe J , 1 6) " I N pure J , WEE K) , WEE K 

00 FORt~AT(1HO,6X,'PRODIICT',2X,A8,' STOCK',!5,' INPUT'II5~1 WEEK',IS) 
10 DO 50 1(=1, 1:~ 

IFeINPUTCJ,WEEk).GE~SCHEDULEeJ,K»GO TO 20 
SCHEDULEeJ,KI=SCHEDUlEeJ;KIMINPUTeJ,WEEK) 
I NPUTI J ,'WEEK> =0 
GO TO 60 

20 INPUTIJ;WEEK)=INPUTeJiWEEK)MSCHEDULEeJ,K) 
SCHEDlILFeJ, K) =0 

50 CONTH,UF. 
60 IF(IPRINT.GT.3)GO TO 100 

W RITE I 2 ; 3 ° 0 I ( sell E DU L E ( J , K) , K" 1 , 1 3) 
00 FORIIATe1Ho.6x, 'REVISED SCHEDULE"16x713151 

WRITEI2,600)eINPUTIJ~K),K:1;20) 
00 FORMATe1HO,6X,'REVlSED INPUT'116X,2015111) 
00 CONTINUE -

RETURN 
HID 
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BATCH FAILED AT INSPECTION 

OUTPUT III 0.0239 REJECT" 2 

BATCH OF 2 UN ITS RESCHEDULED BY 6 WEEKS,LEAVING 98UNITS 

PRODUCT PN56043 STOCK 1348 INPUT ?8 WEEK Z 

REVISED SCHEDULE 

2 4\0 1.50 0 0 49 440 440 440 330 1 1 0 0 450 

REVISED INPUT 

0 0 0 450 0 0 450 2 0 0 0 0 0 

BATCH PASSED AT INSPECTION 

PRODUCT PN69746 STOCK 1670 INPUT 450 WEEK 2 

REVISED SCHEDULE 

o 450 450 493 660 760 760· 790 880 BBO 880 880 450 

REVISED INPUT 

o o o o o 450 o o 493 450 o o 660 

Sample Receiving Report 

IN THE CURRENT PERIOD 

0 0 0 0 49 0 

o o . 0 760 o 760 
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B5 - SUBROUTINE DELPERF 

Subroutine DELPERF extracts the base data for delivery performance 
to be calculated and summarises the statistics in histogram form. 

Delivery performance statistics are held at three levels; equipment, 
item and order. Each delivery transacted in subroutine DESPATCH 
will cause a delivery performance assessment to be made. The data 
required for delivery performance calculation is the quantity 
despatched and the delay in weeks compared with the original due 
date. The despatch point is taken as the movement from test to the 
commercial warehouse, or despatch department. Negative delays repre­
sent early deliveries. 

EaCh histogram will accommodate delays of up to 19 weeks and early 
deliveries of up to 8 weeks in weekly increments. Deviations in 
excess of these limits are held in two further categories; 20 weeks 
or more overdue and 9 weeks or more early. 

a) Equipments 

Equipment level records are held separately for each product 
to enable comparison to be made between products subject to 
different influences (egs. order mix trends, stock policies, 
lead times). As each delivery is made, the appropriate delay 
interval is augmented by the quantity of equipments despatched. 

b) Items 

The item level record represents the performance achieved in 
despatching a complete order line against each due date. Thus, 
an item containing a quantity of equipments phased over five 
weeks will be analysed as five independent deliveries. Each 
completed delivery will increment the interval representing 
the final delivery by a quantity of one. Item level records 
are held for each equipment type. 
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c) Orders 

Order statistics are maintained separately for "part shipment" 
and "no part shipment" orders. For "part shipment" orders, a 
completed delivery is acknowledged when all of the order line 
items for a particular ~Ieek due have been despatched. "No 
part shipment" orders will not be acknowledged as despatched 
until the final delivery batch regardless of delivery phasing. 

The order performance logic performs a second important function. When 
the delivery criteria have been met and a delivery initiated, the 
equipments will be removed from "in despatch" status in the orders 
placed file (OPFILE) signifying shipment to the customer. Until the 
final delivery against an order (or delivery week in the case of 
"part shipment") has been made, the equipments already despatched will 
remain in stock in the finished goods warehouse. 

The magnitude of this "marshalled" stock is a function of the 
delivery performance and the degree of part shipment permissible. 

The subroutine DELPERF is activated each time a delivery is 
registered in subroutine DESPATCH. The delay is determined by com­
paring the clock week against the week due held in the order book 
(ORDBK), allowing for overdue orders ~Ihich have been relocated in 
ORDBK for reasons of file economy. The delay is truncated to the 
range -20 to +9 inclusive and modified to index a file with a range 

of 1 to 30. 

The equipment performance is registered by augmenting the file 
EQUPERF for the appropriate equipment type and calculated delay 
by the quantity despatched. Each quantity delivered will initiate 
a check against the orders placed file (OPFILE). 

If the quantity in "despatch" status is equal to the total item 
quantity for the delivery week, the histogram representing item 
performance, ITEMPERF, will have the interval for the appropriate 
equipment and delay incremented by a quantity of one. Since the 
performance is measured by order line item and week due, the delay 
is identical to that used to determine equipment performance. 
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Failure to achieve a complete item delivery win result in an exit 
from the subroutine. A completed item will move into the order 
performance segments. 

Orders which have been designated "part shipment permissible" may 
be shipped when all items promised against a common due date have 
been moved to despatch. In practice there are many different rules 
for part shipment, ranging from monthly deliveries, or to meeting 
certain transport line schedules. 

The essence of part shipment is whether the customer will pay for 
the goods he receives, which is often related to the usefulness of 
the consignment. Consignment and subsequent invoicing with little 
chance of receiving payment moves the financial burden from commer­
cial stock (valued at factory costs) to debtors (at sales invoice 
value). The compromise adopted by the model, of shipping complete 
weeks worth of equipment across all order lines, is reasonable in 
terms of customer acceptability. 

The "part shipment" performance is established by searching OPFILE 
for all order lines with the same due date as the last despatched 
quantity. If all items with the common due date are in despatch, 
a shipment may be made and the performance statistics incremented 
accordingly. The delay is again identical to that used to determine 
equipment and item performance. 

"No part shipment" performance follows a similar logic to "part 
shipment" performance, except that the full order is checked for 
"despatch" status. If the order is completed the delay is then 
calculated, being the difference between the calendar week at the 
longest due date on the order. 

For "part shipment" orders, a shipment will cause the ORDBK record 
for the constituent products to be cleared. Shipment of a "no 
part shipment" order, and the final sh}pment of a part shipment 
order, will cause both the applicable ORDBK and OPFILE records 
to be cleared. 
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Summarised Flow Chart - Sub-routine Delperf 
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c 
C DELPERr. 
C 

c 

SUBROUTINE DELPERFCORDBK7oPFILE,PROD,KEVNO,ITEM,DUE,WEEK,M,N,IPAIN 
1T,EQUPERF,ITEMPERF,ORDPERF,QTVY 

INTEGER ORDBK( 5,52;20,S),OPFILE(125,5,S,10),PROD,ORONO,ITEM,nUE,W 
1 Er K, E QU pER F ( 1 0, :'10) ,IT E lip E R Fe 10,30) • OR fl PE R F (2,30) , D HAY; en V 

IF(IPRINT.GT.1)GO TO 5 
WRITE(2,7) 

7 FOnMAT(1HO.6X,I* ~ .• * DELPERF *. * *'//) 
50RDNO=OROnK(PROD,DUe7N,1) 

L=OUE 

C DETERMINE DUe DATE 
C 

c 

IF(ORDBK(PROD,OIJE7N;4).EQ.O,GO TO 10 
DELAY=WEEK+52·DUE 
GO TO 20 

10 OeLAY=WEF.K-DUE 

C DETERMINE EQUIPMENT PERFORMANCE 
C 

c 

20 IOELAV"DELAV 
IF(DELAV.LE.20)GO TO 30 
lDELAV=20 

30 IF(DELAV.GE.~9'GO TO 40 
IDELAV=-Q 

40 fOELAV=21.IDELAY 
EQUPERFCPROD;IDELAY'~EQUPERF(PROD,IDELAV)+QTY 
IF(IPAINT.GT.2'GO.TO 45 
WRITE(2;43)PROD,DELAV;QRDNO~ITEM~OPF!LE(KEVNO,ITEM,M;3'~QTY 

43 FORI1ATC1HO.6X,IEQUIPMENT DELIVERY PERFORMANCE FOR PRODUCT NO.I.16i 
, 2 x , , D EL A Y = I, 16/6 X; I 0 R D ER' ; I 5. 2 X , I I T Er1' , I 5 , 2 X I ' PUr: ' 
2 '; I 5 , 2 x, 'Q TV ' I I 5 • 2 x. , 0 ESP ATe HE D , ) 

C DETERMINE ITEM PERFORMANCE 
C 

c 

45 IF(OPFILECKEVNO,ITEH~M,2).NE.OPFILE(KEYNO,ITEM,M,9»GO TO 100 
ITEMPERF(PROD.IDE(AV);ITEMPERFCPROO,lDELAY)+, 
IF(IPRINT.GT.2'GO TO 49 
WRITE(2;47'PROD,DELAV 

47 FORHATC1HO.6X,IITEM DELIVERY PERFORMANCE FOR PRODUCT NO.I,16,2X,'D 
1ELAY = '.16' . 

C CIIECK FOR PART SHIPIIENT 
C 

49 IF(~RDBKCPROD,DUE;N;5).EQ.2)GO TO 60 
C 
C DETERMINE ORDER PERFORMANCE ~ PART SHIP 
C 

c 

IOUE=OPFILECKEYNO;ITEM,H,3) 
00501=1.5 
0050J=1,5 
!F(OPFILtCKEVNO.l~·J73LNE.IDUElGO TO 50 
IF(OPFILECKEYNO,I;J;2).NE.OPFILECKEYNO,liJ.9»GO TO 100 

50 CONTINUE 
OROPERFc1.IDELAY)~OROPERFC1;IOELAY'+1 
IFCIPRINT.GT.2'r.O TO 56 
WRITEC2;55)DELAV 

55 FORMAT(1HO.6X. 10RDER PERFORMANCE (PART SHIP) , DELAY ~',16) 

C SHIP GOODS 
C 
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WRITE(2;2DO)OPFILE(KEYNO~ITEM.M.10).IDUE 
200 FORMAT(1HO.6X.IORDER NO.I,16~2X"DUE WEEK',16,2x,IDESPATCHEDI) 

56 DO 57 1:::1,5 
DO 57J;;:1.5 
I F(OPFILE(KEYNO,!; J;3). NE. I DUF5GO TO 57 
OPFILECKEYNO;I,J,9)"O 

57 CONTINUE 

e CHECK IF OR~ER IS eOM~LETE 
C 

c 

IOTY=O 
!lO 59 1;;:1.5 
DO 59 J:::1,5 
DO 58 K::4.9 

58 IOTY=IQTY+OPFILE(KEYND,I;J,K) 
!FCIQTY~NE.O)GD TO 100 

59 CONTlNUF 
GO TO 90 

C DETERMINE ORDER PERFORMANCE ~ NO PART SHIP 
e 

c 

60 1t4AX=O 
DO 70 1,,1,5 
00 70 J:::1,5 
IF(OPFILE(KcYNO,I;J;2).NE.OPFILE(KEYNO,I.J,9»GO TO 100 
I F(OPFILF.(KEYNO.I;J;3). LE. 1I-1Ax) Go TO 70 
IMAX=DPFILE(KEYNO;I;~;3) 

70 CONTINUE 
IDELAY=DELAY+OPFllE(KEYNO,ITEH,M,3)~IMAX 
IFCIDELAV.LE.20)GD TO 73 
I DELAY=20 

73 IF(lDELAY.GE.-9)GD TO 77 
I DElAy~ .. 9 

77 IDELAY=21~IDELAY 
ORDPERFC2.IDELAY)=ORDPERFC2;InELAY)+1 
IF(!PRINT~GT:2)GO TO 90 
WRITE(2,80lDELAY 

80 FORMAT(1HO,6X,IORDER PERFORMANCE (NO PART SHIP) , DELAY =1,16) 
WRITE(2;300)OPFILE(KEVNO~1,1~10) 

300 FOR tl A re 1 HO, 6 X. I 0 R D ERN O. ! , ! 6 " 2 X, , [l ESP A TC H E 0 I ) 

C CLEAR DOWN OPFILE AND ORDBK 
C 

90 DO 1'0 1=1,5 
DO 110 J=1,5 
rio 110 K,,1,10 

110 OPFILECKEVN07I;J,K)"0 
DO 120 IPROD~1;5 
00 120 L;:1.S2 

105 DO 12~ K=1,ZO 
IF(ORDBK(IPROD;L,K,1'.NE.ORDNO' GOTO 120 
DO 1201"1,5 
OROBK(IPROO,L,K,I)=O 

120 CONTINUE 
100 RtTURIJ 

END 
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B6 - SUBROUTINE DESPATCH 

Equipments which have been tested are moved to the warehouse, which 
is regarded as commercial stock, by subroutine DESPATCH. Two 
alternative priority rules which determine the sequence of processing 
are available; first-in-first-out or by due date. 

Equipments for despatch are contained in the file TESTQ. Selection 
of the due date priority rule will cause .TESTQ to be sorted into due 
date sequence prior to processing. Bypassing the sort segment will 
result in first-in-first-out logic. 

The size of the delivery batch is determined by the delivery plan 
contained in file DELPLAN for the appropriate period, assuming 
that sufficient equipments are eligible for delivery. If the delivery 
capacity is under-utilised due to insufficient eligible equipments .1 
in the queue, the excess capacity is considered lost and cannot 
be carried forward into future periods • 

. Items are selected sequentially from TESTQ, and the appropriate 
OPFILE and ORDBK records located. Equipments are not eligible for 
delivery within a minimum period of three days of entering the 
test queue, recognising a realistic expedited throughput time. 
Each item selected will have the whole or part of the batch quan­
tity despatched, this quantity being dependent upon the balance 
of the delivery plan available. 

Successful despatch of a quantity will cause a number of files to 
be updated, reflecting the changed status of the order. 

a) TESTQ will have the quantity balance reduced by the quantity 
despatched. 

b) OPFILE will show the despatched quantity as having moved from 
TEST to DESPATCH status. 

c) ORDBK will show a reduction in the out standi ng balance by the 
quantity despatched. 
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d) TOTAL will show a reduction in total load for non-overdue 
orders. 

e) The balance of the delivery plan, DELPLAN, for the appropriate 
week will be reduced by the despatched quantity. 

If a finite delivery plan balance remains the next item will be 
selected from TESTQ. If TESTQ has no further eligible orders, or 
the delivery plan has been exhausted, TESTQ will be reset by 
removing fully despatched items and consolidating the balance 
of the file. 



r---------

I r--------

I QUANTITI] 
= ITEM QTY 

I 

N 

- 317 -

FIFO 
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Summarised Flow Chart -.Subroutine Despatch 
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c 
C DESPATCH 
C 

c 

SUBROUTINE DESPATCHCTESTO,OPFILE,WEEK.OELPLAN,IFILE,ORDBK,EQUPERF; 
1 ITEMPEAF,ORDPERF;TOTAL,IPRINT,AFILE;REFWEEK,ISORT,DIAGFILE,RUNTIM 
2E) 

REI\L AFILEC25,]) 
INTEGER HSTOCS,SO,S);Of'FlLEC125,S,S';10),WEEK,DELPLANC 5,S2),IFlLE 

1(25,23);OROnKC 5,52;20,S),EQUPERF(10i30),ITEMPERFC10,30),ORDPFRFC2 
2;301,TOTALCS7521,REFWEEK.QTY;OIAGFILE(10,2),RUNTIME 

IFCIPRINT.GT.1)GO TO 1 
WRlTEC2;2) 

2 FORMAT(1HO,6X,l* * * * DESPATCH * * * .'//) 
C SORT TEST QUEUE 
C 

1 IF CISORT.Ea.OIGO TO 4 
DO :5 1,,1;5 
DO 3 J=1,49 
DO 3 K=H1.50 
I F C re S Ta Cl , K ',' 4) • E Q • 0) Cl 0 TO 3 
IFCTESTQ(I,J~3).LE.TESTQ(I,K;3')GO TO 3 
DO 3 L=1 ','5 
M=TESTQ( I,J. L) 
TESTQCI.J,L).TESTo(17K,L) 
'rE S TQ ( I;' K','U =r~ 

3 CONTINUE 
4 DO 2001=1.5 

IFCIFIL~Cl.11).NE:1)GO TO 200 
IF(DELPLMJCI ;WHK) .LE:O)GO TO 2QO 
IF(IPRINT.GT.2)GO TO 5 
WRITE(Z;S2D)AFILE(I;'),DELP(AN(I,WEEK) 

520 FORt1AT<1fiO,(,X,lDELrVERY BATCH FOR ',AS,':: 1';15) 
5 DO 60 J=1.50 

IFCTESTQCI ,J','S) .GT.O~GO TO 60 
IF(TESTOCI,J~4).EQ.05GO TO 60 

10 JA=TESTO(I,J;1) 
JB=TESTClC! ,J'i2) 
J C" rE S T Q ( ! , ,I '; 3) 
DO 15 KEVtJO=1,1?5 
IF(OPFll~(KEVNQ.JB,1710).EQ:JAJGQ TO 17 

15 CONTINUE 
GO TO 25 

17 DO 20 1~=1, 5 
IFCDPFIlECKEVNO.JB,M;3),EO,JC,GO TO 31 

20 CONTINUE 
25 IF(iPRINT.GT.S)GO TO 60 

WRITEC2.30'JA,JS,JC;OPFILECKEVNO,JB,M,3l,REFWEEK 
30 FORI1AT<1 HO ,6X, I INCOt1PATlaLE DATA IN OPFl LE FOR ORDER NO,', 14,' lTE 

1H NO,',!4.'DUE WEEKi;'14/6X,IACTUAL flEEK ',!4,6X,IREFWEEK ',14) 
IPRINT=1 
00 29 17.=1,10 

29 OIAGFlLF.(IZ,2)=1 
RUNTIME=REFWEEK+WEEK+4 
GO TO 60 

31 NOD"O 
IF(JC.GT:REFWEEK)GO TO 32 
NOD=52 

32 JD=JC-REFWEEK+NOO 
DO 33 N=1.20 
I F ( 0 ROB K ( I , J 0 , N • 1 ) • IJ E , J A >G 0 TO 33 
IF(OROBKCI,JO,N,2).EQ,JBIGO TO 40 

33 CONT I ~JUF. 
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WRITE(Z.35IJA.Jn,AFILECI;11;JC 
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35 FORMAT(1HO.6X,IINCOMPATlnLE DATA IN ORDER BOOK FOR ORDER NUM8FR',1 
16.2X,'DIJE WEEKI,16,2X;'FOR PRODUCT NUMBER',A8,2x,IACTUAL WEEKI.16) 

I PR I HT"1 
DO 37 IZ=1.10 

37 OIAGFILECIZ.2)=, 
RUNTIME~REFWEEK.WEEK+4 

GO TO 60 
40 I FeTE S T Q ( 1 • J ': 4) . LT. 0 EL P LA N (J t\J E E K) ) GOT 0 45 

QTY= bELPLAN(I;WEEK) 
GO TO So 

45 OTY = TESTQ(I.J.4) 
50 TF.STQ(I.J.4'=TF.STQ(I7J'4)~QTV 

IFILE(I:19)=IFILECI;19)~QTV 
OPFILE(KEVNO~JB.M;9)=OPFILE(KEVNO.JD:M.9)+QTV 
OPFILECKEYNO;JB.M;8)=OPFILEIKEVNO.JB,M,B)-QTV 
ORDRK(I:JD.N;3)=OMDBK(I,JD.Nl~).QTV 
IFCORDBK(I.JO.N.4).EQ,1)GO TO 55 
TOTAL(!;JD)=TOTALCI;JD)"QTV 

55 CALL DELPERFCORDaK.OPF!LE.I;KEYNO,JB;JD.WEEK~M,N,IPRINT~EQUPERF.IT 
1EMPERF.OROPERF.QTV) 
DELPLAN(I.WEEK)=DElPLAN(I.WEEK)~QTV 
IFCbELPLANCI~WEEK).EQ.O)GO TO 150 

60 CONTINUE 
500 IF(IPRINT.GT.2)GO TO 150 

WRITE(2.510)AFILE(I;1) 
510 FORMAT(1HO.6X.IEXHAUSTED ORDERS IN TEST FOR PRODUCT',2X,AB) 
1 50 DO 1 60 'I M = 1 • 49 

IFITESTtllI.nM.4',GT':0)GO TO 160 
DO 153 'I",UHf;.j:1). 50 
IF(TESTQ(I.M~4).GT.0)GO TO 155 

153 CONTINUE 
Go TO 200 

155 DO 158 tJ =1.5 
TESTQ( l.f1H. N) =TESTQ( I ,H;N) 

TFST(l( I ;~';,n =0 
158 CONTINUE 
160 CONTINUE 
200 CONTINUE 

IFCIPRINT.GT.3)GO TO 250 
CALL TQPRI NT(TESTa. WEEK, A"FlLE. R~FWEEK) 

250 RETURN 
END 
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B7 - SUBROUTINE EBQ 

Sub-assembly programmes are based on forecast quarterly demand 
and use a simple "Economic Batch Quantity" formula to determine 
the size and frequency of batches within the quarter • 

. The total quarterly demand for the sub-assembly is derived from 
the file REQFILE, following which the number of batches in the 
quarter is calculated. The number of batches per annum is derived 
from the standard EBQ formula. 

where r = demand/annum 
Cl= holding cost/unit 
C3= set up cost 

If q is the quarterly demand and C' is the unit value, it is 
assumed that the interest rate is 10% and the set up cost is £10.* 

Thus 

N :/49 x 0.1 xC' 
2 x 10 

=JO.02qC' 

The unit value is derived from IFILE by summing the material 
and labour value. The number of batches per quarter is thus 

n = 1/4 JO.02qC' 

Since it is required to phase the batches evenly throughout the 
thirteen week period, only integer values ofl, 2, 3, 4, 6 or 13 
are permissible as the number of batches (n'). 

The nominal "economic batch quantity" is the quarterly demand 
divided by n'.' The cycle time between batches is 13/n'. Both para­
meters are retained in IFILE for subsequent use in the sub­
assembly programme SUBPROG. 

* Note: Values currently used in practice. 
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c 
C EBQ 
C 

SUBROUTINE EDQCREnFILE,IFILE;IPRINT,AFILE,CAPACITV,UTIL) 
REAL AFILE(25,3) 
INTEGER IFILE(25,23l;REQFILE(25,5Z',WEEK,OEMAND,CAPACITY 
rc=o 
00301=1,25 
I PC I FIl F Cl .11) , E Q'~ 2 ': 0 R , 1 F1 LE (I , 11) • E Q • 3 ) G 0 TO 5 
GO TO 30 

5 DEMAN{l=O 
DO 10 J"1,1:~ 
IF(IFILECY,15).EQ:.)GO TO 10 
IC=IC+REQFllECi,J) 

10 DEMAND=DEMAND+REQFILE(I,J) 
N~NINT(SQRTCDEMAND.CrFILE(r;13)+rFILE(I,14»-O,02)/4.0) 
IFCN,GT:O)GO TO 15 
N=1 

'5 IF(N,LE'.'4)GO TO 20 
IFCN.GT:6)GO TO ,7 
th:6 
GO TO 20 

17 N=13 
20 IFILECY;21)=DEMAND/N 

IFILE(I;22'=NINTC,3:0/N) 
IF(IPRINT.GT.4)GO TO 30 
WRITECZ;SO)AFILECI",;IFILE(I,21),IFI1.ECI,22) 

50 FORMATC1HO.6x,tsUn-ASSV NO. "A8,6X;'EDQ',15,6X,'CVCLE TIME',I') 
30 CONTlNUF. 

CAPACITY=IFIXClc/UTIL) 
IFCIPRINT.GT;3)GO TO 70 
WRITE(Z,60)IC,UTIL,CAPACITV 

60 FORt1AT(1HO,6X,IP.C.fl~ CAPACITY ••• ' . CAPACITY REQD ",,'f!6/27X, 
11UTILISATION =t,F4.2/27X~IGROSS CAPACITY =1,16) 

70 RETURtl 
END 
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BB - SUBROUTINE EXPEDITE 

Under normal conditions, the assumption has been made that material 
will arrive from the supplier according to the call-off schedule 
modified by a proba~nstic element within the subroutine RECEIVE. 
Within the logic of the model, the assumption is maintained 
provided there is a finite level of free stock to service production 
requirements. If, however. the level of free stock falls below 
zero, the item concerned is considered to change from the normal 
"unexpedited" mode to "expedite" mode. 

The prime objective of a material expeditor, or "progress chaser", 
is to obtain shortage items at the earliest possible opportunity. 
This success will depend, for example, upon whether or not the item 
can be procured through secondary sources, the cu·rrent load on 
the supplier, the notice given to the supplier to respond and any 
other items that could possibly be "unexpedited" to release capa­
city for the urgent item. 

In practice there are three levels of expediting: 

a) the item is a "line hold", which signifies that a batch of 
material with a known (or subsequently discovered) shortage 
is in work in progress and is a probable line stopper. 

b) the item is a "shortage to allocation", which implies that 
free stock has' become negative. 

c) the item is in arrears to the supplier call-off schedule. 

All three conditions may exist concurrently. 

The line hold situation is considered in the model to be covered by 
the shortage to allocation activity. Any item which becomes a line 
hold but was not identified as a shortage to allocation previously 
would normally be as a result of incorrect material being issued, a 
stock record error, a bill of material error, a late engineering 
change or a scrap problem. 
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~ Noneof these eventualities has specifically been addressed by 
the model. 

The arrea~ to schedule situation has been considered in the 
establishment of an input profile within subroutine INPUT. 

Subroutine EXPEDITE, therefore, considers only the shortage to 
allocation, or negative free stock situation. 

The stock file record within the item master file, IFILE, is 
scanned at the start of a weekly cycle. The existence of 
negative free stock for a bought-out (level 4). part, will cause 
the expediting sequences to be invoked. 

The quantity short, which is calculated as allocated stock less 
physical stock, is compared with the forward input schedule. 

When an input batch has been identified, file EXFILE is inter­
rogated to ascertain whether the batch has been subject to pre­
vious expediting activity. The assumption is made that a batch 
may be expedited once only. 

If the batch is not already subject to expediting action, the 
next step is to determine the amount of time that the batch can 
be pulled forward. Factual information upon which to base an 
alogorithm is highly complex, depending on such factors as the 
component type (proprietory item "ex stock" or made to order), 
the imminence of the next schedule receipt, the existence of a 
schedule arrear, the existence of a supplier order, the expeditor/ 
supplier relationship and many other considerations. 

The objective of the model was to arrive at a reasonable and 
quantifiable algorithm which could be simply applied. The first 
stage is to sample from the histogram defined in the table below. 

Value 
Frequency 

Expedite Histogram 
1 2 345 6 7 

5 10 15 20 25 15 10 
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The value generated is the "degree of success" of the expediting 
effort. 

The time remaining before the next batch is due to arrive is 
divided by the above factor to determine the number of weeks 
pulled forward. For example, if the current week is 4 and the 
next batch is due week 8, the time remaining is 4 weeks. If the 
value sampled is 2, the number of weeks pulled forward is 4/2, 
i.e. 2 weeks. 

The input schedule is then modified to reflect the pull forward 
action and file EXFILE is correspondingly tagged to inhibit any 
further activity on the expedite batch. 

If the first batch is insufficient to satisfy the shortage, 
further batches are sought and actioned following the same logic. 

If no input batch can be identified for the next 13 weeks, the 
assumption is made that any item can be procured on an eight week 
lead time. This is a prime assumption, since no account is taken 
of the type of commodity and the degree of urgency, but is not 
unrealistic as an average (assuming that the item is not relating 
to a new product.) 

Where expediting action is required and a batch (or batches) has 
already been subject to a previous expedite, the value in EXFILE 
for the appropriate week is incremented by one. Thus, the modeller 
may access the number of times that a part is expedited as part of 
the analysis of simulation results. 
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SUBIWUTINE 
EXPEDITE 

SELECT NEXT 
lTEI1 
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N ANY 
SHORTAGES'>------------Il>,...1 

lNPUT 
ALREADY 

EXP[DnED? 
N 

L ______ _ 

Summarised Flow Chart - Sub-routine Expedite 
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c 
C EXPEDITE 
C 

c 

SUBROUTINE EXPEDITE(IFILE,WEEK,INPUT,ISEED3,TABLE3,IPRINT,EXFILE,A 
HILEl 

REAL AFILE(2S,3) 
INTEGER IFILE(25,23)7INPUT(25,52l ,SHORT,WEEK~TABLE3(7~2),EXFILE(25 

",'52) 
!F(IS~ED3.EQ.0)GO TO 250 
IF(IPRINT.GT.1)GO TO 10 
IJRITE(2;20) 

20 FORIIAT(,HO,6X,I* ~ * * EXPEDITE * * • *'//) 
H DO 100 1=1,25 

IF(IFILF(I,1,).NE:4)GO TO 100 
SHORT=!FILECI,17)~IFIlE(I,16) 
IF(SHORT.LE.O)GO TO '00 

C FIND NEXT BATCH INPUT 
C 

DO 50 J=WEEKiWEEK.13 
IF(INPUTCI,J).EQ.O)GO TO 50 
IFCEXFILECI.J).EQ:O)GO TO 30 
EXFILF.(I~J)=tXFIL~CliJ).' 
IVAL=IfJPIJTC 1';J) 
IF(IPRINT.GT.2)GO TO '0 
WRITE(2;200IAFILEil;",J 

200 FORr1AT(1HO.6X, 'flArCH FOR PRODUC'l" ,2X','A8,6X, 'DUE WEEK' ,15,6X, 'ALREA 
10v EXPEtllTEl)l, 

GO TO 40 
30 CALL HSAMPLE 1(JSEED3;NUMnER~TABLE3) 

K=J~NINTCFLOATCJ~WEEK"NUMBER) 
IF(IPRINT:OT:2)GO TO 32 
WRITE(2;150'AFILECI;'),J,SHORT,INPUTCI,J),NUMOER,K 

150 FDRMAT(1HO,6X,II:I,A8;3X: 1 J;'.14,3X,ISHORT='i I 4,3X,'INpUT(I,J)=',I 
'4,3X,INUMBER='~I4;3X7'K;I,14) 

32 IFCK,GT:O)GO TO 35 
K=1 

35 IVAL=INPUTC!;J) 
INPUTC!;K)=INPUT(I,K).IVAL 
EXFILE(I~K)=EX~ILECI~K).1 
INPUT(I~J)=INPUT(I,J)~IVAL 

40 SHORT=SfIDRT-IVAL 
If(SHORT.LE.OIGO TO 100 

50 CONTINUE 
100 CONTINUE 
250 RETlJRN 

END 
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B9 - SUBROUTINE EXPLODE 

The parts explosion, or Material Requirements Planning logic, 
is contained within the subroutine EXPLODE. 

The subroutine has access to the basic relationship and stock 
status data held within the item mas.ter file, IFILE. The prime 
input data is the requirements file, REQFILE, for each part. 

To ensure that all requirements have been registered for a part 
before subsequent explosion takes place, a "low level code" is 
held in the item master file indicating the lowest level that 
the part is to be found in any product. Level 1 denotes the top 
level product, levels 2 and 3 are intermediate sub-assemblies 
and level 4 denotes purchased parts. 

The requirements planning process takes place on a level by level 
basis, starting at level 1. 

For each item, the free stock is calculated and a net plan derived 
from the subroutine NETTING. Since the requirements data for a 
top level product (level 1) is the off-line plan and does not in­
clude finished equipment stock, the available stock is taken to 
be work-in-progress only. 

Following the netting process, the resultant plan is off-set by 
the lead time for "in house" manufactured items. Any "overspill" 
is held in the first period of the plan. 

Each component part of the assembly is then found by reference to 
the item master record and the requirements file for the component 
is increased by the generated requirement extended by the quantity 

per. 

The above logic is a reasonable approximation to that incorporated 
into the existing computer system, with the exception that any 
netting of intermediate sub-assemblies must be manually input to 
the system as net + or - value. 

I 



- 329 -

An example of the requirements planning logic is shown below. 

F.S. = 0)Avail=20 
W.I.P.=20)L.T. = 2 I--___ ...J 

PERIOD 
PART "A" 1 2 

REQUIREMENTS 10 10 

NET PLAN - -

LEAD· TIME OFFSET - 10 

PERIOD 
PART "B" 1 2 

REQUIREMENTS - 10 

NET PLAN - -

LEAD TIME OFFSET - 10 

PERIOD 
PART "C" 1 2 

Free stock = 20 ) Available = 40 
W.I.P. = 20 ) Lead Time = 3 

F.S. =10) Available = 20 
1.--_--"-_--1 W.I.P.=lO ) Lead Time = 5 

3 4 5 6 7 8 9 10 

10 10 10 10 10 10 10 10 

- - 10 10 10 10 10 10 

10 10 10 10 10 10 10 10 

3 4 5 6 7 8 9 10 

10 10 10 10 10 10 10 10 

- 10 10 10 10 10 10 10 

10 10 10 10 10 10 10 10 

3 4 5 6 7 8 9 10 

REQUIREMENTS - 20 20 20 20 20 20 20 20 20 

NET PLAN - - 20 20 20 20 20 20 20 20 

LEAD TU1E OFFSET eo 20 20 20 20 20 20 20 20 20 
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SUBROUTINE 
NETTING 

1 
I 
I 

COMPONENT >--,Y_--, 
. lEVEl? 

1 
I 
1 
1 
I. 
1 
I ADD SCHEDULE TO 
.1 REQUl REI~U!TS Of 
1 COMPONENT ITEMS 

1 

ESTABLISH 
SCHEDULE FOR 

I THIS ITEM 
L ___ _ _ 

Y 

Summarised Flow Chart - Subroutine Explode 
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c 
C EXPLODE 
C 

SUBROUTINE EXPLODECAFILE;IFILE.REQFILE.IPRINT,ALLQ) 
REAL AFILEC25.3) 
!NTEGER LEVEL.IFI(EC25,23).SUFFER.AVAIL.REQFILE(25.52),QTY,WORKFIL 

1E(52),ALLQ(12,50,6l;ALLQTV 
LEveL::1 

10 DO 100 1=1,25 
IF(lFILH(I.11>.NE;LEVELIGO TO 100 
IfCLEVEL.EQ.4)GO TO 30 
ALLQTY=O 
DO 20 J=1,50 

20 ALLQTY=ALLQTY+ALLQ(I7J,4l 
30 DO 40 J=1.52 
40 WORKFILE(Jl=REQFILE(!;J) / 

IfC1PRINT.GT.3)GO TO 50 
WRITE(2;SOO)AFILE(I;1) 

500 FORMAT(1HO.12X~'REQUIREfIENTS FOR PART NUMBERI,2x.AR,1 * * * • *') 
WRITE(2;S10)(WORKFILE(J);J=1;40) 

510 FORHAT(1HO.1~X;'REQUIREMENTS'116X,20I5116X.2015) 
50 IF(LEVEL:NE.1)Qo TO 55 

AVAIL=lfILE(I.1R) 
BUFFEReD 
GO TO 57 

55 aUFFER=IFILE(I~?O) 
AVAIL=IFILE(!,16)~IFILE(I,17)+IFILE(I,18)+ALLQTY 

57 CALL NETTING(BUFFER;AVAIL,WORKFILE) 
IF(IPRINT.GT.2)GO TO 59 
WRITE(2;520)(IFILE(I;J).J~16;'8).ALLQTy,AVAIL,SUFFER,(WOAKFILE(J) 

1;J=',20) 
520 FORMAT(,HO,12X7'PHVSICAL STOCK ='.15~2X,'ALLOCATED STOCK ="I5.2X~ 

11WIP "'.15.2X.lrN ALLOCATION =1,IS/12X,'AVAILABLE =',IS;2X, 
2 1 BUFFER ~'.15,1 WEEKSIIII'2X:'NET PLAN'I/6x,201S) 

5Q IF(LEVEL~EQ.4)GO TO 95 
M=52~lFrLE(I~12)~2 
00 60 K::1';!FlLE(!;12~,,"2 

60 WORKFILF.(K+1)::WORKFIL!l(K+1)~WORKFILE(Kl 
DO 70 K::'.t~ 

70 WORKFILF(K)=WORKFILE(K+!FILE(I.12)+2) 
IF(IPRINT.GT~2)GO TO 75 
W R I YE ( 2 ; 530) I F I I. E ( I '; 1 2) , (W 0 R K Ft ~ ~ ( J l , J ::, • 40) 

530 FORMAT(1HO.12X;'OFFSET FOR LEAD TIME ::'.15,2X,'PLUS ALLOCATIO 
1N LEAD TIME OF TWO WEEKS'116X.20!5116X,2015) 

75 L=1 
80 N::!FILE(t.Ll 

IF(N,EQ:OlGO TO 91 
QTY=lF1LE(I.L+1) 
Do 90 /1;=1.52 

90 REQF!LE(N,M)~REQFILE(N,H).WORKFILE(H)'QTY 
91 L=L+2 

IF(L,GT:9)GO TO 100 
GO TO 80 

95 00 97 J;:1.S2 
97 REQFILE(I.J)=WORKFILE(J) 

100 CONTINUE 
LEVEL=LEVF.L+1 
IF(LEVEL:LE.4)GO TO 10 

120 RETURN 
END 
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B10 - SUBROUTINE FESALL 

Customer orders are selected, in subroutine ALLOCATE, to be taken 
from stock or to be made from components. Items to be taken from 
stock are moved to "ex-stock" status in OPFILE and the free stock 
of the appropriate product is reduced. 

Subroutine FESALL will subsequently "allocate" a stock equipment 
to the customer order and move the order to "test" status in OPFILE. 
The level of finished equipment stock will also be reduced as stock 
is moved. 

The logic within FESALL is to select each product in turn, and to 
follow the identical processing sequence twice; once for overdue 
orders and again for due orders. 

For overdue orders, the search horizon is set to 52 weeks and the 
processing index set to "1". ORDBK is searched for any outstanding 
orders with the flag set to overdue. If an order is found, the true 
due date is calculated and the corresponding record selected from 
OPFILE. If the record cannot be located in OPFILE, an error con­
dition is reported, the diagnostic level set to full detail and 
the simulation run terminated after a further few weeks. Successful 
location of the correct record in OPFILE is then followed by a 
check on the order status. If an order is found in "ex-stock" status, 
the following activities are initiated, otherwise the search con­
tinues to the end of the search horizon. 

For orders in "ex-stock" status, the quantity required is compared 
with the physical stock for the product as held in IFILE. The 
quantity is set to the lesser of the requirements and the physical 
stock; 

- the quantity is moved from "ex-stock" to "test" status in 
OPFILE. 

- physical stock and allocated stock are reduced by the quantity 
moved. 

- test work in progress is augmented by the quantity moved. 
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- a record is added to TESTQ, defining the order number, 
item, due date and quantity. 

- the TESTQ timer is set to the minimum throughput time of 3 
days. 

The above process is repeated until either stock or available 
orders within the search horizon are exhausted.· 

The process is repeated for due orders, where the index is set to 
"0" and the search horizon is set to the current week plus two. 

Summarised Flow Chart -
Subroutine Fesall 
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(J~) 
* SEGftENT REPEATED 

1) OVERDUE ITEMS 
2) DUE ITEftS 
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c 
C FEShLL 
C 

SUBROUTINE FESALLCORDBK,OPFILE,WEEK,IFILE,AFILE,IPRINT;REFWEEK,TES 
1TQ,DIAGFILE,RUNTIME' 

REAL AFILE(25,!) 
INTEGER ORDaKC 5,52;20,5',OPFILE(12575,5~10),QTV,DUEDATE,ORDNO,ITE 

1MNO,IFILE(2S:23),TESTQ(S7S0;S"REFWEEK,WEEK,OIAGFILEC10,Z),RUNTIHE 
IFCIPRINT.GT.')GO TO 300 
~JRITEC2, 320) 

320 FORr1f1T(1HO,6X,I .. 11''' '" FESALl ** * ""ll) 
300 DO 200 1=1,5 

JJ=52 
I NDEX"1 

100 PO 60 J:t,JJ 
00 60 K=1,20 
IF(ORDBK(J,J;K;3'~EQ:0)GO TO 60 
IFCORllBK(J,JiK;4),NCINOEXIGO TO 60 
OUEDATE:J 
IFCINOEX.EQ.O)GO TO 2 
DUE 0 A TE =J ~ 5 2 

2 ORDNO=ORDBK(I,J,K;,i 
ITEMNO=ORDBKCI;J,K,2' 
DO 1 KEYNO=11'~5 
IFCOPFILE(KEVNO,';1;,0>,EQ.ORDNO'GO TO 3 

1 cotn I NUE 
GO TO 7 

300 5 Le1,S 
4 IFCCOPFILE(KEYNO,ITEMNO;L,3J-REFWEEK):EQ,DUEDATE,GO TO 20 
5 CONiINUE 
7 IFCIPRINT.GT;SIGO TO 60 

WRITE(2;10'ORDNO,ITEMNO;DUEDATE.OPFIlrCKEYNO~ITEMNO,L~3',REFWEEK 
10 FDRMAT(1HO,6X,IINCOMPATIBLE DATA IN ORDBK AND DPFILE FOR ORDERI,16 
1~2X,'lTEM',I6,2X,lwEEK',16/6X"ACTUAL WEEK 1~14,6x,IREFWEEK 1,14) 

!PRINT=1 
DO 15 Il=1,10 

15 DIAGFILE(IZ.2)=1 
RUNTIHE=REFWEEK+WEEK+' 
GO TO 60 

20 IFCOPFILE(KEVNO,ITEKNO,L;5)~EQ,OIGO TO 60 
00 30 /1=1,50 
lP C TE ST Q ( 1 , If: 1 ). E Q. 0 I GOT 0 45 

30 CONTINUE 
IFCIPRINT;GT;S)GO TO 200 
WRlTEC2;40IJ 

40 FORHAT(1HO,6X,IEXCEEDED TEST QUEUE SIZE FOR PRODUCT'~16) 
GO ,0 200 

45 QTV=OPFILECKEVNO,ITEMNO,L,S) 
! F ( 0 P F I LE ( K F. Y NO, I'T E 11 NO, L; 5) .: L,. • I FI LE ( I , 1 (" , (; 0 TO 50 
QTV=!FlLE(1.16) 

50 OPFtLE(KEVNO~ITEMNO;L;5'=OPFILE(KEVNO,ITEHNO/L,5)·QTY 
OPFILE(KEYNOiITEMNO;Li8,=OPFIlECKEVNO,ITEMNO,L,B)tQTY 
IFILECI;19,=IFILE(I;19,tQTY 
TESTQCl;M,1)=ORDNO 
YES Ta (I ;H';?) "I TEMNO 
TESTQCI,M~3)~OPFILECKEYNO,ITEMNO;L,3' 
TESTQC!,M,4)=QTV 
lE S T Q Cl ;' M '; 5) = 3 
IFILECf;17)=rFfLE(I;17)~QTV 
IFILEC!;16'=IFILECI;16).QTV 
IFCIPRINT.GT;2)GO TO 55 
IJR I TE ( 2 ; 350) 0 R D NO, I re H NO, 0 P F I LE ( KEY NO, I TE M NO, L, 3) , A FI l El I , 1 ) , (ll Y 

35ft FORMAT(1HO,6X,'ORDER'II6~4X;'ITEI11,I6.4X.'DUE',16,4X.IPROD.',AB,4X 
11'QTyl,16,2X;'ALlOCATcD AGA!NST S,.OCK', 



55 IFCIFlLt(J,16l.LE':OlGO TO 2()0 
60 CONTINlJF 

IF(INDEX:EQ.OlGO TO 200 
JJ"WEEK+2 
INDEX=Q 
GO TO 100 

200 CONTINUE 
RETURN 
E 'J D 
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Bll - SUBROUTINE FORECAST 

To support the preparation of the quarterly plan QPLAN, a 
mechanism for forecasting the orders to be received in future 
periods is required. 

The present method of orders received forecasting is to use as 
the base a 12 month moving annual total modified by any specific 
knowledge relating to markets, competition, large order opportuni­
ties and other considerations. 

The model requires a simple form of forecasting mechanism which 
may respond to moderate levels of variability and trend as introduced 
by the orders generator. This mechanism is provided by a basic 
linear regression method. 

Linear regression will determine the "line of best fit" through a 
number of points, where the "best fit" is that line which minimises 
the square of the errors. The error is the distance between each 
observation and the regression line. 

If the equation for a straight line is given by 

x = a + bt 

where x ~. demand 
t ~ time 

the square of the errors is minimised when 

a 

b 

or a 

= 

= 

= 

n:E:x • t - (~x • ~ t ) 

(n~t2) _ (i:t)2 

:E:x - b:E:t 
n 

t) •••••••• (i) 

. . . . . . .. (;;) 

........ (;i;) 

, I 

I 

I 

I 

I 

I 
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The model calculates a regression line based on 12 monthly 
observations derived from the order history file ORDHIST. 
The observations contained within ORDHIST are the demand data, 
considered in the model as "Y" axis observations. The "X" axis 
observations correspond to time and represent periods 1 - 12 
inclusive. 

Following initialisation, the program calculates the sums 

i = 12 
SUMX = ~i 

i = 1 

i = 12 
SUMX2 = ~i2 

i = 1 

i = 12 where xi is the ith 
= ~xi 

i = 1 observation from ORDHIST. 
SUMY 

i = 12 
SUMY2 = ~x~ 

i = 1 

i = 12 
SUMXY' = ~ LXi 

i = 1 

These are then sUbstituted in equations (ii) and (iii) to give 

B = 

A = 

12 SUMXY - SUMX • SUMY 

SUMX2 - SUMX2 12 

SUMY - B". SUMX 

12 

I 
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The equation of the regression line is then given by 

Y = BX + A 

This straight line is then extrapolated to provide a forecast 
of orders to be received in future periods. 

1 2 3 4 5 6 7 8 9 10 11 12 1314' 15 16 17 18 19 20 21 X 
~ ~ ~(Month) 
ORF(2) ORF(3) ORF(4) 

The di agram. above shows that the fi rst peri od to be forecast 
is for ORF(2) which contains months 13 through 15. Thus, 

i = 15 

ORF(2) -"= :£: xi 
i = 13 

where x is the monthly observation given by 

Y = BX + A 

and X is the month number. 

Therefore, 
j =' 15 

ORF(2) = ~ B.j + A 

j = 13 
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Similarly, 
j=18 

ORF(3) = :( B.j + A 

j=16 

etc. 

...-----1 SELECT NEXT 
PRODUCT 

y 
PRODUCT? ;>--~-""\.:=:::.:J 

INITIALISE 
VARIABLES 

CALCULATE 
SUMS 

CALCULATE 
A,S 

CALCULATE 
EW FORECAST 

Summarised Flow Chart - Subroutine Forecast 
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FORECAST 

IUBROUTINE FORECASTCORDHIST7oRF,IPRINT,AFILE,IFILE) 
REAL AFILE(25,3) 
INTEGER ORF(10;7);OROHIST( 5;,2),IFILE(25,23) 
IF(IPRINT.GT:"GO TO 5 
WR!TE(Z,200) , 

200 FORHAT(,HO,6X,I* * *. FORECAST * * * *'/1) 

C CALCULATE REGRESSION LINe 
c 

c 

500 150 11=1,5 
IF(IFILECH,").NE~1)GO TO 150 
SU~'X=O. 0 
SlJMXZ=O:O 
SliMXY =0': 0 
SUMY=O.O 
SUHYZ=O:O 
00 10 1:::1,12 
SUMX=SUHX+FLOATCI) 
SUMx2=SUMX2+FLOAT(I~**2 
SUMY=SUMV.FLOAT(OROHIST(H,IJ) 
SUHY2=SUHV2+FLOATCORDHISTIH;I)~·*2 

10 SUHXY=SUHXV+FLOATlOADHISTCM;I)'*1 
B~(12*SUHXV~SUMX*SUMV)/('2*SUMX2-SUMX'*2) 
A=ISUMY-B*SUMXI/12 
C=SUMY/12 
IFCtPRINT.GT.2'GO TO 70 
WRITE(2;20)AFILE(M"J 

20 FORMATC1HO,6X,'EQUAiION OF REGRESSION LINE FOR PRODUCT ',AB,' IS" 
!HA,30;'SO,50 

30 WRITEI2;40IB:A 
40 FORMAT(1HO,6X,ty F';F6.17'x ',F6.1) 

GO TO 70 
50 WRITE(2;6010;A 
60 FORr1A'f(11l0,6X,'Y =;';F6,1';,x "".F6.n 

C CALCULATE FORECAS~ 
C 

70 DO 120 I=?,7 
ORF(r~,f)=O 

J=3*Z.7 
K;:J + 2 
DO 110 L=J,K 

110 O~F(M,I)=ORF(M;I)*IFIXCO.L+A) 
IF(6RF(H~II.GE.0)GO TO 120 
ORF01,II"O 

, 20 CONT! NUE 
IF(IPRINT.GT.3)GO TO 150 
W R ! re ( 2; 1 30) (0 R D HIS T< I~ , !l , I ;:, , 1 2) , (0 R F (f1 , I ) , I;: 2 , 7) 

130 FORMATC1HO,6X,'HlSTORV (MONTHLY)'116X,1216116K,'FORECAST (QUARTERL 
1V) 11I(,X;616111 /) 

150 CONTlNUF 
RETIJRN 
END 
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B12 - SUBROUTINE HSAMPLE 

Subroutine HSAMPLE is used to generate random variates as defined 
by a predetermined histogram. Two subroutines are available; 
HSAMPLE 1 \~hich samples from a 2 x 7 array, and HSAMPLE 2 which 
samples from a 2 x 2 array. 

The arrays containing the histogram parameters are contained in 
cumulative form. 

The subroutine derives the array (or table) and the random number 
generators seed from the calling segment. A uniformly distributed 
random variate defined on the unit interval is expanded to the 
scale 0 - 100 and the corresponding histogram interval is sought. 
The value associated with the histogram interval is, then returned 
to the calling segment. 

100 
Cumulative 
Probab il ity 90 

% 80 
70 
60 
50 
40 
30 
20 
10 

1 2 3 4 5 6 7 
Value 

------ ------- ~ 

-

r---

I 
1 2 3 4 5 6 7 

Value 

Thus, a sample from RANDOM of, say, 0.84 \~ould provide, from the 
histogram, a value of 5. 
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c 
C HSAMPLE 1 
e 

c 

SUBROUTINE "SAMPLE 1(J,VALUE;TABLE) 
INTEGER TABLE(7,2),VALUE 
CALL RANOOM(E,J) 
NlJMBER=100*[ 
K=Q 

10 K=K+1 
IF(NUMBER.GT;TABLE(K;2')GO TO 10 
VALUEcTABLE(K,1) 
RETURN 
END 

C HSAMPLF. ? 
C 

SUBROUTINE HSAMPLE Z(J,VALlJE;TABlE) 
INTEGER TABlE(2,2),VALUE 
CALL RANDOM(E,J) 
Nut,IBER::100*E 
K=O 

10 K=K+1 
IF(NUMBER.GT.TABLE(K~2')GO TO 10 
VALUE=TABlE(K,1) 
RETURN 
END 
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B13 - SUBROUTINE INITODS 

To minimise the time taken to achieve a steady state condition, 
the start-up parameters have been selected, as far as possible, 
from the conditions selected for the main model logic. 

Subroutine INITODS creates the order history file ORDHIST by 
running the order generator, subroutine ORDERS, for the 
equivalent of one year and summarising the orders received 
statistics by month. Thus, the basis for producing the orders 
received forecast, and subsequently the manufacturing plans, is 
consistent with the expected order input pattern. 

It should be noted that the random number seeds are carried 
forward to the main model logic, thus selection of alternative 
seeds will change the start-up order history in detail. 

r------
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Summarised Flow Chart - Subroutine Initods 
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c 
C INITODS 
C 

SUBROUTINE INITODSCDROHIST.TARLES.TABLE6,TABLE7,ORDCOUNT,PIPELIN 
1E,ISEED4;ISEED5,ISEED6,ISEED7,AVGF4,CVARN4,IFILE,TARLE8,ISEEDR,I 
2PR I NT> 

INTEGER ORDHIST(S;121;TABLES(7,2',TABLE6C7,2',TABLE7(7;2),ORDCOUN 
1T,PIPeLINE(ZO,6,4),IFILEC2S;23),TARLEBC2,2) 

DO 50 1=1,4 
DO 50 J::1,12 

SO ORDHIST(!.J)"O 
00 100 N=1,12 
DO 1 0 0 I~;: 1 , 4 
CALL ORDERS(TABLE5,TABLE6,TABLE7~DRDCOUNT,PIPELINE,ISEED4,1SEEDS 

1:ISEED6;ISEED7,AVGE47CVARN4;lFILE,TABLE8,ISEED8,IPRINT) 
DO 100 1=1,20 
DO 100 J=2,6 
K=PIPELINECI7J;Z) 
IFCK,Ea;O)GO TO 100 
ORDHISTCK,N)=ORDHISTCK,N)+PIPELINECI7J,3) 

100 CONTINUE 
RETURN 
END 



- 345 -

B 14 - SUBRQUTI NE I SSWI P . 

Subroutine ISSWIP is the mechanism for issuing components from 
stock to work in process. Facilities are provided to select items 
from the allocation file ALLQ in first-in-first-out priority or 
by due date, and to present the resultant material movement in 
familiar pick list format if required. 

ISSWIP selects items sequentially from the allocation file ALLQ. 
The priority rule to be selected is determined by ISORT, the value 
of which is pre-defined for each simulation experiment. if ISORT 
is set to due date priori ty, ALLQ wi 11 .be sorted into date sequence; 
first-in-first-out priority is achieved by by-passing the sort logic. 
It should be noted that the sort is by due date within product. The 
priority by product is determined by relative position in the 
part number master file, IFILE. 

The quantity to be moved to work in process is determined by selec­
ting an item from ALLQ. Sub-assemblies are moved as individual 
batches as defined in ALLQ and products are grouped by totalling 
all batches with a common shop order number. 

When the allocation quantity has been determined, each component 
required to produce the assembly is checked for material availa­
bil ity. Items coded as "do not issue" are stored temporarily for 
subsequent checking at the next lowest level. If any parts are 
short, the.next product or sub-assembly is selected from ALLQ. 

Sub-assembly requirements that can be met from stock'will be 
transferred from the allocation file to work in process. This 
is achieved by creating a new record in SUBQ, increasing the 
work in process quantity in IFILE and removing the record from ALLQ. 

Equipment requirements that can be .. met from stock are identified by 
the shop order number. Each batch is transferred to work in process. 
by adding a record to LINEQ, incrementing the work in process 
record in IFILE by the batch quantity and removing the item from 
ALLQ. The status of the order in OPFILE is amended by moving 

--
I 
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the batch quantity from "in allocation" to "on-line" •. The cumu­
lative quantity moved to work in process is incremented for 
subsequent use in the material issue procedure. This procedure 
avoids errors occurring if the volume ofLINEQis exceeded. 

The total quantity moved for the product or sub-assembly is then 
processed. by the issue list segment. If required, a listing of 
parts moved can be output in the form of a pick list. The physical 
stock and allocated stock .of each component part is reduced by 
the quantity issued, including lower level components of "do not 
issue" assemblies. 

The allocation file, ALLO, is then consolidated by removing fully 
processed records. 
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ISSWIP 

SUBROUTINE ISSWIP(IFILE,OPFILE,ALLQ,LINEQ.AFILE,!PRINT~REFWEEK, 
1SUBQ.ISORT,DIAGFI(e;RUNTIME) 

REAL AFIlE(25,3) 
INTEGER IFILE(25,23i~OPFILEI125,5,5,10),ALlQ(12,50,6),LINEQC5,50, 

151.REQD;MFSK~HOLD(5;2),QUANTITV,DATO~DATEREQD,REFWEEK,5USaCSO,4),n 
2IAGFILEC10,2),RUNTIME 
IF(IPAI~T.GT:')GO TO 350 
IJR I 'rE C 2; 320) 

320 FORMATC1HO,6X,I* * *. ISSW!P ••• • ,//) 
350 CALL DATECDATO) 

C SORT ALLOCATION QUEUE av DUE DATE 
e 

c 

IF(ISORT:EQ;OIGO TO 3 
00 2 1=1',12 
DO 2 J = 1 '; 49 
DO 2 K=J+1, 50 
IF(ALLOCI~K,41.EQ~O)GO Tb Z 
rF(ALLQC!~J,3).lE,ALLQ(I;K,3»GO TO 2 
DO 1 L=1;6 
IHOLO~ALLQCliJ;l) 
ALLQ(I,J~LI=ALLQCI,K7L) 
ALLQ(I,K~L)=IHOLO 

1 CONTINUE 
2 CONTINUE 

C SEARCH FOR ALLOCATIONS THAT ARE DUE FOR RELEASE 
C 

3 DC 400 N=1,12 
IFCIFIL~(N,11).GT;3jGO TO 400 
IF(IFILECN,11).EO,OIGO TO 400 
LEVEL=IFILE(N,11) 
INDEX=Q 
DO :3 0 0 fJ P = 1 • 5 0 
IF(ALLQCN,NP74).EQ.05GO TO 300 
IF(ALLQCN,NP:S).GT.OlGO TO 300 
GO TO(4;6~6)~LEVEL 

c 
C ESTABLISH ALLOCATION QUANTITV & SHOP ORDER NUMBER 

4 QUANT ITV::O 
IMAxsALLQ(N,NP;6) 

DO 5 L=NP,50 
IF tA l UH N , L. 6) • NE, 111 A X) GOT 0 5 
QUANTITV::QUANT1TVtALLQ(N;L,4) 

5 CONTINUE 
GO TO ., 

6 QUANTITV=ALLOCN,NP,4) 
IMAXcO 

., IF(IPAINT.GT.2'GO TO 9 
IJRITE(2;8)AFIL~CN;1)~QUANTITV,IMAX 

8 FORIIAT(1HO,6X,IISSUE DUE FOR RELEASE FOR PROOUCTI,2XiA8,2x,IQUANTI 
1TVI,16,?)(,I~HOP ORO";16) " 

9 DATEREQD=ALlQ(N,NP,35n4 
C 
C CHECK WHETHER ISSUE CAN [lE I1ADE 
C 

NN=N . 
K=O 



C 

10 DO 60 1=1';9.2 
IF(IFILE(NN.I).EQ~O)GO TO 60 
IP=I+1 
REQDcQUANTITV*IFJ(E(NN,IP) 
L=IFlLECNNd) 
IFCIFILE(L.1SI.EQ;1)GO TO 50 
IF(REaD:LE.IFILE«(,16»GO TO 60 
INDEX=1 
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IF(IPRINT.GT.2)GO TO 60 
WRITECZ;ZO)AFILE«(,1);REQD.IFrLECL.16) 

20 FORMAT(1HO.6X.ISHORTAGE OCCURRED ON ITEM',2X,A8,' WHERE QUANTITY R 
1EaUIRED = '.15,' PHYS STOCK = ',IS) 

GO TO 60 
50 K=K+1 

HOLD(K,1)=L 
HOLDCK,2)=REQD 

60 CONTINUE 
I FCK. EQ:O) GO TO 100 
NN"HOLIHK.ll 
QUANT!TY=HOLDCK.2) 
K=K-1 
GO TO 10 

100 IF(INDEX;EQ.1)GO TO 400 

C MOVE STATUS TO W.I.? 
C 
C 
e SUB-ASSEMBLIES 
C 

GO TO(167.155~155',LEVEL 
155 DO 157 L=1.50 

IF(SUUQCL.3).EQ.O)GO TO 163 
157 CONTINUE 

IF(IPRINT.GT.S'GO TO 205 
WRITE(Z.160IAFILE(N;1) 

160 FORMAT(1HO.'EXCEEDED SUBQ SIZE FOR PRODUCT NO,'.AB) 
GO TO 205 

163 SUBQ(L,1I=N 
SUBQ(L,2)=AI.LQlN,NP;3) 
SUBQ(L,3)=ALLQlN,NP;4) 
SUBQ(L.4)=3 
IFILECN;18)=IFILE(N;18).ALLQ(N,NP.4) 
ALLQ(N.!JP.4)=O 

165 CONT! NUl' 
GO TO 1()S 

C 
C EQUIPMENTS 
C 

167 QUANTITViiO 
DO 200 tIR=1.50 
IFCALLQCN.Nr(;6),NE.It1AX)GO TO 200 

170 00 175 L=1.50 
IF(LINEQ(N.L~4).EQ,O'GO TO 183 

175 CONTINUF 
IF(IPRINT.GT.5)GO TO 205 

WRITE(2;1ROIAFILE(N;1) 
180 FDAMAT(1HO.'EXCEEDED LINE QUEUE SIZE FOR PRODUCT NO.'~A8) 

GO TO 205 
183 JA=ALLQIN.NR;1) 

J B" ALL Q C N • IJ R '; 2) 
JC=AlLQ(N.NR','3) 



c 
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IrCALLQCN.NA71).LT.O)GO TO 187 
DO 184 KEVNO=1 ~ 125 
IF{OPFILeCKEVNO.JB,1~10).EQ:JA)GO TO 186 

184 CONTINUE 
GO TO 195 

186 DO 190 JJ=1.5 
IF(OPFILECKEVNO.JO,JJ;3).EQ:JC,GO TO 188 

190 CONTINUE 
GO TO 195 

188 OPFILE(KF.VNO;J~.JJ,7~=ALLQ(N~NR,4)+OPFILE(KEvNO,JB,JJ,7) 
OPFILECKEVNO;JB.JJ,6)=OPFIlECKEYNO,JB,JJ,6)~ALLQ(N,NR,4) 

187 QUANTITV=QUANTITY+A(LQ(~:NR;4) 
DO 1 89 11 a 1 • 4 

189 LINEQ(N.L~M)=AlLQCN;NR,M' 
L1NEQ(N;L.5)=3 
IFILECN;'8,=tFILECN;,8)+ALLQ(N,NR,4) 
ALLQCtJ, NR. 4) =0 
GO TO 200 

195 IF(IPRINT.Gr~5)GO TO 200 
WRITE(2;Z50)JA;JS;JC:OPFILE(KeVNO.JU;JJ.3),REFWEEK 

250 FORMATC1HD,6X,INO ENTRV FOUND IN OPFILE FOR ORPER',14, 'ITEM',14,! 
1DUE WEEK',I4/6X.'ACTUAL WEEK 1,14.6X;'REFWEEK ',14) 

IPRINT=1 
DO 255 12=1,10 

255 OIAGF!LE(IZ.2)=1 
RUNTIHE=REFWEEK+WEEK.4 

200 CONTINUE 

C PRODUCE ISSUE LIST AND REDUCE PHVSICAL STOCK 
C 

105 K=O 
110 IF(IPRINT.GT.3)GO TO 115 

WRITE(2;500)OATO,DATEREQD,AFILE(N.1'~QUANTITY 
500 'ORMATC1HO,6X,'ISSUE DATE:';A81/6x,'WEEK REQUIRED:'.1211,23X,'*·** 

1 ** * ** .. , I 6 X. 'A S S E H U LV N U 11 B ER .. , , A R, I .. , , 6 X, 'Q U A N Tl TV RE QUE S T E D I ' ,j 3 
2/23 X, , .. ". .. ** 'Id it ok I /16 X; , PAR T NU H tl ER' , 4 X , I 0 E S CRI PT ION' , 4 X , , RE QUI REil t 
3) 

115 DO 150 1=1,9;2 
IFCIF!LE(N.I).EQ.O)GO TO 150 
IP=1-+1 
REQD=QUANTITV*IFICE(N;IP) 
L=lFILECN.t) 
IF(lFILF:CL,15,. EQ o:llGO TO 130 
IFILE(L;16)=IFILE(L;16)~REQD 
IFILE(L;17)=IFILE(L;'7)~REQD 
Irt!PRINT.GT:3)GO TO ,50 
WRIT E ( 2 ; 1 20) (A F I LE ( VU ) ,"J = 1 ~ 3) • 1\ E Q D 

'20 FontlAT(1HO,8X,A8,4X;2A8,16) 
GO TO 150 

'30 IF(IPRINT.GT.3)GO TO '45 
WRITE(2.140)AFILE(L;1) 

'40 FORMAT(1HO.8X,A3.4X;'SEPARATE ISSUE LIST •• * * I) 

'45 K=K+1 
HOLO(K.1>=L 
HOLP(K,2'=REQD 

150 CONTINUF 
IF(K.EQ;O)GO TO 300 
N=HOLD(K,1) 
QUANTITV=HOLD(K,2) 
K=K~' 
GO TO 110 

300 cOIn r NU!' 



.. 

205 DO 220 K=1.49 
IF(ALLQ(N~K.4).GT;0)GO TO 220 
00 210 11=K+1 ','50 
If(ALLQ(N.M.4).GT.0)GO TO 215 

210 CONTINUE 
GO TO 400 

215 DO 218 L=I.6 
ALLQIN,K~L)=ALLQIN,H7L) 
ALLQIN;,I. L)"O 

218 CI'JNTI NUF. 
220 CONTINUE 
1.00 CONTlNUf! 

RETURN 
END 
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IsSUE ~UE FOR RELEASE FOR PRODUCr AT12802 ~UANTITY 

ISSUE OATE.15/12/81 

WEEK REQUIREDi17 

.t:.*'ld,.~** 

ASSEMBLY NUMBER *AT12802 * QUANT ITV REQUESTED. 92 
*1=**.11."--** 

PART NU«",R peSCR I PTlQN REQ.UIRED 

ST49B63 MAIN FRAME 92 

PN,0638 RESISTOR SK OHr·l 92 

FV25000 POWER TRANSISTOR 184 

Sample Issue List 

92 SHOP ORO o 
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B15 - SUBROUTINE LIMIT 

The subroutine QPlAN requires. as part of the decision process. 
constraints within whicn changes can be effected. These constraints, 
or limits, may be labour or material related and, dependent upon 
the time· hori.zon,maybe a maximum or a minimum parameter. 

The labour constraint simulates the effect of increasing the 
planned requirement and represents the maximum plan in anyone 
quarter with reference to the previous quarter's activity. 

The labour related rules incorporated into LIMIT are: 

. * No increase in activity permissible in the current quarter. 
* If the previous quarter was ~ero. a maximum of 250 is permissible. 
* If the previous quarter up to 150, a maximum of 3 times the 

previous plan is permitted. 
* If the previous quarter up to 500, a maximum of 2.5 times 

the previous plan is permitted. 
* If the previous quarter up to 2000, a maximum of 2.0 times 

the previous plan is permitted. 
* If the previous quarter more than 2000, a maximum of 1.5 

times the previous plan is permitted. 
* It is assumed that there are no labour constraints on reduction 

in planned requirements. 

Material constraints have been calculated as a maximum and a 
minimum. and both are related to the lead time available before 
the change is required and the likely success in achieving the 
change within the ability of the suppliers to respond to the 
requests. It should be noted that the parameters chosen do not 
necessarily reflect the aggregate internal and external lead times 
(or response times), either in the model or the real world, but 
are similar to those currently used in the manual plan deriviation. 

--
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The rules are summarised in the table below: 

PERIOD 1 2 3 4 
.. 

MAXIMUM PLAN PxlOO% PxlOO% *Px150% 
or 150 

No 1 imit 

MINIMUM PLAN PxlOO% PxlOO% Px50% 

* whichever is the higher 

From period 4 onwards there is considered to be no material 
constraint (either maximum or minimum), thus the labour 
constraint becomes the overriding factor. 

In arriving at the maximum plan, the lower of the labour or 
material constraint is used. 

o 

Although the labour constraint is strictly an "off-line" 
parameter, for simplicity the maximum and minimum are deemed 
to apply to the material, or on-line plan • 

. -
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Summarised Flow Chart - Subroutine Limit 



.. 
- 355 -

c 
C LIMIT 
C 

SUBROUTINE LIMIT(PLAN;aTR,.;MATPlN.PlNMAX,PLNMIN,CUMOIF) 
INTEGER PLA~;LAnMAX;QTR,MATI~X,MATPLN,PLNMAX,PLNMIN,CUMDIF 

c 
C SET MINIMUM LIMIT 
C 

c 

GO TO(230.10~20,30,40;40;405;QTR 
10 PlNflI N;:<t1ATPUJ 

GO TO 50 
20 PLNMIN=MATPLN 

GO TO SO 
30 PLNHIN~MATPLN*0.5 

GO TO so 
40 PLNMIN=O 

C SET LABOUR CONSTRAINT 
C 

C 

II'(t'lTH .. Z) 45. 45;'50 
45 LABHAX=PLAN 

GO TO 140 
50 IF(PLAN)60,60,70 
60 L A BI~ AX = 2 5 0 

GO TO 140 
70 IF(PLAN-150)80,80;90 
80 LABMAX;:<PLAN*3 

IF(LABMAX-250)60,140~140 
90 IF(PLAN-500)100i100;110. 

100 LABHAX=PlAN*2.5 
GO TO 140 

110 IF(PLAN-2000)120,120~130 
120 LABHAX=PLAN*Z:O 

Go TO 140 
130 LABHAX=PLAN*1.5 

C seT MAXIMUM HATERIAL LIMITS 
C 

140 GO TO(230,150,160;170;190,190,190),QTR 
150 HATMAX=MATPLN 

GO TO 200 
160 MATflAX=tlATPlN"1. 250tCUHDI F 

GO TO 200 
170 MATMAX~MATPlN"1.7S 

IF(MATMAX-1S0)180;,aO;200 
1 BO "ATflAX=150 

GO TO 200 
190 MATMAX=LABMAX 
200 IFCHATMAX-LABMAX)Z107210,220 
210 PLNMAX=MATMAX 

GO TO 224 
220 PlNMAX=lABMAX 
224 IF(PLNMIN-PLNMAX)228;2287226 
226 PLNHIN=PlNMAX 
228 RETURN 
230 RETURN 1 

END 
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B16 - SUBROUTINE LOAD 

Customer orders generated by subroutine ORDERS are entered in 
file PIPELINE in preparatfon for order promising (assignment of 
due dates), also known as order loading. Subroutine LOAD per­
forms the task of due date assignment and subsequently creates 
corresponding records in the order book, ORDBK and the orders 
placed file, OPFILE. 

Orders are extractedsequentia11y from file PIPELINE and the 
next available space in OPFILE is assigned. The PIPELINE record 
will identify the order reference, the number of items and 
whether part shipment is permissible. For "no part shipment" 
orders, the longest delivery lead time is determined by 
searching for the item with the latest delivery date, the 
available capacity being the difference between the committed 
load as contained in file TOTAL and the delivery plan in DElPLAN. 
If insufficient capacity is available to support the order, a 26 

. week delivery leadtime:isselectedon the assumption that the next 
re-planning cycle will accommodate the overload. Order line items 
are committed to the delivery plan by searching for the first 
"available to promise" quantity (difference between the delivery 
plan and total committed load) beyond the minimum loading date. 
The minimum loading date is either the minimum order book para­
meter (OCFMIN) for "part shipment" orders, or the maximum lead 
time determined as above for "no part shipment" orders. 

A successful search will cause the order to be committed to the 
plan, in which case the total load for the appropriate week 
number will be incremented by the quantity loaded. The quantity 
selected is either the full item quantity or the available to 
promise, whichever is the smaller. If the full quantity cannot 
be loaded, the balance will be carried forward for loading in 
subsequent periods, up to a maximum of five periods in total. 
In the interests of file economy, quantities that cannot be 
accommodated over five periods cause the remainder of the 
order quantity to be truncated. 
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If insufficient delivery plan is available, a 26 week delivery 
lead time is selected for the full item quantity. 

Each quantity loaded will cause a corresponding record to be 
created in the order book (ORDBK) for the appropriate product 
and week number, and the orders placed file (OPFILE). The 
delivery lead time achieved is registered in file LEADTM for 
subsequent analysis if required. 
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LOAD 

SUBROUTINE LOA6(DELPLAN,OCFIIIN,WEEK,TOTAL,PIPELINE,ORDSK,OPFILE,OR 
'OHIST,IPRINTIA~lLE,IFILE~ORDCOUNT,REFWEEK,LEADTM) 

REAL AFlLE{25,3) 
INTEGER DELPLAN( 5.52),OCFMIN,gEEK,TOTAL( 5,52),PIPELINE(2Q,6,4),Q 

1ROBK( S,52,20,S),OPFILE(12S;5,5,10),ORDHISTC 5,,2),IPRINT,ORDNQ,IT 
2EMCOUNT;TVPE~QTY,ORDCOUNT,IFILE(25,23),REFWEEK'ACTWK'LEAOTM(S,52) 

IF(IPRINT.GT.1'GO TO 7 
WRITE(Z,5) 

5 FORMATC'HO,6X.I* * *. LOAD * * • •• //) 
7 JZ"IO 

N=WEEK+OCFMIN-' 
10 Jz=Jz+1 

IF(PIPELlNE(JZ;1,1l~·EQ.O)GO To 150 

C FIND NEXT SPACE IN OPFILE 
C 

c 

DO 13 KEVNO='t125 
IF(OPFILECKEVNO,';';'O),EQ.OlGO TO 17 

13 CONTINUE 
!PCIPRINT.GT.5)GO TO 160 
WP.ITE(2;1S) 

15 FORMAT(1HO,6X,IEXCEEOED OPFILE SIZE') 
GO TO 160 

17 ORDNO=PIPElINE(JZ;1;', 
ITEMCOUNT=PIPELINECJZ;1,]) 
IF(IPAINT.GT.2'GO TD 25 
WRITEI2,20'ORD~O 

20 FORMAT(1HO,'2X~'ORDER NUMB~R,,16.2X,IITEM,,6X"PROD';2X;'QTYI) 
25 IF=PIPELINEIJZ;1,2) 

MAXWEEK:::1 
GO TOCSS:26)IF 

C FIND LONGEST LEAD TIME FOR tNO PART SHIPMENT' 
C 

c 

26 00 30 J~1,ITEMCOUNT 
L=J ... 1 
TVPE=PIPElINE(~z,L.2) 
DO 27 X=N.52 
IF(OELPLANITYPE,I).GT;TOTAL(TVPE,l»GO TO 29 

27 CONTINUE 

C IF DELIVERV PLAN IS INSUFFrCIENT7 ORDER IS LOADED ON 26 WEEK LEAD TIMf 

MAKW Ef:r.:::w E El< + 2 6 
GO TO B 

29 IFCI.Le:MAXWEEK)GO TO 30 
MAXWEEK=I 

30 CONTINUE 
33 IFCIPR!NT.GT.2iGO TO 35 

WRITEI2:1'OO)0~DNO,MAXWEEK 
1100 FORIIAT(1HO,6X,INO PART SHIPMENT FOR ORDER NUMnER',15,6X~ILONGEST L 

1EAD TIME LOADED WEEKI;IS) 
35 rF(MAXWEEK.GT.~)GO TO 39 

HAX~JEEK::N 
39 Do '10 JM~1.!TEMCOUNT 

L~JfI+1 

ITEM=PIPEL!NEIJz,L,1) 
TVPE=PIPELINE(Jl,L,Z) 
QTV~plpEtlNE(JZ,L;3) 



c 
c 

-----------------
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1~(IPRINT.GT.2lGO TO 50 
IJ R IT F. ( 2; 40 lITE M, A F I LE ( T Y PE, 1 ) • Q TV . 

40 FDRHAT(1NO,32X~14;2X7AB.2X.!4) 
50 ORDHIST(TVPE~'2)=ORDHIST(TVPE,12)+QTV 

I~=O 
DO 100 I=MAXWEEK,52 
IP(QTY.LE.(DELPLANCTYPE,I)-TOTAL{TYPE.l»)GO TO 80 
IF(DELPLAN(TYPE.I) .LE.TOTAUTVPE,l»GO TO 100 
NUMBER:DELPLANITYPE;ll~TOTAt(TYPE,I) 
GO TO 70 

60 NUMtlERllaTV 
70 00 60 J,,1,20 

IF(ORDBK(Type;I,J;15.EQ.0)GO TO 90 
60 CONTl NUl' 

IFCIPRINT.GT:S)GO TO 100 
IZ=REFW£EK+I 
WRITEC2;6S)AFIlEC7YPE;1);IZ 

65 FOnHATC1HO.6X. 'EXCEEDED ORoER BOOK SIZE FOR PRODUCT',2X,A8,2X,IIN 
1WEEK NUHSER'1I6) 

GO TO 100 
90 OTY~QTY-NUMRER 
92 00 95 M=1,5 

IFCOPFtLECKEYNO,ITEH7M,1l,EQ;O'GO TO 99 
95 CONTfNUF. 

IFCIPRrNT.GT~2)GO TO 110 
WRITE(2:400) . 

400 FORMAT(1HO.6X.INUMBtR OF WEEKS EXCEEDS FIVE, QUANTITV TRUNCATED') 
GO TO 110 

99 ORPaKCTVPE,I;J;"~ORDNQ 
ORDBK(TVPE,r~J,2)=ITEM 
OROaKCTvPE.17J.3)=NUMBER 
ORDBKCTVPE,I7J,4'FO 
ORDBK(TVPE.liJ:S'=PtPELINEeJz,1,2) 
ACTWK=REFWEEK+t 
OPFIL!(KEVNO~lTEM;M;"=Type 
DPFILECKEVN071TEM;M;2)=NUMBER 
DPFILECKEVNO;ITEM;M;3)=ACTWK 
OPF!LE(KEVNO~ITEM;M;4'=NUMBER 
DPFILE(KEVNO:ITEM;M;10)~ORDNO 
LEADTM(TYPE.r~wEEK)=lfADTfl(TVPEI!-WEEK)+NUMBER 
TOTAL(TVPE.I~=TOTALCTVPE;ll+NUMAER 
IF(QTV.EQ~O)GO TO 1.0 

100 CONTINUE 
IFCIPRINT.GT.2'GO TO 101 
WRITE{2;600)AFllE(TVPE,'),ORDNO 

600 FDRMAT(1HO,6X.'EXHAUSTED AVAILABLE DELIVERY PLAN FDR PRODUCT NUMBE 
1RI,2K,A8/6X. t ORDER NUMBER ';l5.' LOADED ON 26 WEEK LEAP TIME') 

101 

102 

103 

'04 

IF DELIVERY PLAN IS INSUFFICIENT, ORDER LOADED ON 26 WEEK LEAD TIME 

JL:::WEEK .. 2ti 
IF(M.EQ~S'GO TO 110 
M~IH1 
Do 103 J,,1,20 
IF(ORDBK(TVPE.JL.J,1';EQ~O)GO 
CONTHWr: 
IFCIPRINT.GT.5)Ob TO '04~ 
WR!TEC2,6§'AFllE(TYPE;');1 
JL=H+' 
IF(JL.GT:S2lGO TO 110 
aD TO 102 

TO 105 



105 OROBKCTVPE,JL,J,1,:ORPNO 
ORDBKITVPE,JL,J,25=lTEH 
ORDOKCTVPE,JL,J,3)=QTV 
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ORDBKCTVPE,JL,J,4)=0 
ORD8KCTVPE,JL,J,SI=PIPELINE(JZ,1,2l 
ACTWK=R EFwE EK+J L 
OPFILECKFVNO~!TEH;M;')=TVPE 
OPFILECKEVNOiITEM;M;2>=QTV 
OPFILF.(KE"vNo;ITEH;M;3)=ACTWK 
OPFILECKEVNO;ITFH;H;4)=QTV 
OPFILE(KEVN07ITEH;M;,O,::ORONO 
LEADTH(TVPE,JL~WE~K)=LEADTMCTVPE,JL~WEEK).QTV 
TOTALCTVPE,Jl):TOTALCTVPE,J()+QTV 

" 0 CONT IIlUE 
GO TO 10 

150 !F(!PRINT.GT.3)GO TO 160 
CALL ORDBKPRTCORDBK;AFILE,IFILE,TOTAL,REFWEEK) 
CALL OPFPRT(OPFILF.,AFILE) 

160 RETURN 
END 

ORDER NUMnER 16 ITE!·! PROD QTY 

NO PART SHIPMENT FOR 'ORDER NUMBER 16 LONGEST LEAD TIME LOADED WEEK 14 

1 MF6AM 02 

2 .'6AM 02 5 

3 MHAM 01 10 

4 AC1SPU 25 

5 AC'SPU 2 

ORDER NUMBER 17 J 'f E I{ PROD QTY 

1 MF6AM 01 5 

2 M~6AM 01 10 

Sample Order Loading Report 
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B17 - SUBROUTINE LOAD PLAN 

Under ideal conditions, which implies that orders are received 
as forecast and deliveries take place according to plan, the 
delivery plan can be used as a basis for order promising. 
When conditions are less than ideal, it is often desirable to 
promise orders at a different level, to accommodate for example 

- excess finished equipment stock 
~ insufficient finished equipment stock 
- excessive overdue orders 
- poor performance to plan 

The latter is not addressed by the model since it is normally 
evident by either excessive overdue orders or insufficient 
finished equipment stock. 

Subroutine LOADPLAN is used to modify the delivery plan derived 
from subroutine WEEKLY PLAN to reflect the above conditions. 

On entering subroutine LOADPLAN, the modeller has the opportunity 
to by-pass the subroutine logic by setting ILOAD to zero. This 
will cause the delivery plan, DELPLAN, to be written directly 
into the loading plan, NETPLAN. 

Setting ILOAD to "1" causes the delivery plan to be modified 
according to the level of overdue orders and excess stock. The 
overdue load is derived by searching the order book file, ORDBK, 
for the appropriate product for outstanding quantities which either 
have the overdue flag set or are overdue in the current quarter. 

Excess stock is the difference between the actual free stock 
(physical stock less allocated stock) and one half of the 
maximum authorised stock, all of which are contained within 
IFILE. 

The net result of the overdue orders and excess stock is projected 
to the minimum delivery lead time by comparing the difference 
between the delivery plan (DELPLAN) and the committed load (TOTAL) 
over the period. 



--------------------------------,. 
- 363 -

The resultant quantity is then used to modify the delivery plan. 
A negative value indicates an overload condition and a positive 
value suggests excess capacity. 

Overload conditions cause the loading plan to be reduced in the 
earliest available week after the minimum loading period, to 
a minimum determined by the existing committed load. Excess 
capacity is accommodated by increasing the loading plan by a 
factor of 15% beyond the minimum loading period until the excess 
capacity has been accounted for. This simulates the application 
of overtime working in the test departments (this condition is 
normally as a result of excess stock) •. 

The resultant modified delivery plan is written into file NETPLAN 
for subsequent application in subroutine LOAD. 
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SU~ROUTlNE 
LOAOPLAN 

ESTABLISH 
CALCULATION 
PARAflETERS 

i--
I '-----,_--1 

I 
I 
I 

i 

CALCULATE 
OVERDUE 

LOAD 

CALCULATE 
EXCESS 
STOCK 

CALCULATE 
NETT RESULT 
AT MI NIMUM 

LOADING \lEEK 

1 __ -- _ 

y 

Summari sed Fl O\~ Chart - Subroutine Loadp 1 an 
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c 
C LOADPLAtJ 
C 

SUBROUTINE LOADPLAN(DELPLAN;NeTPLAN,IFILE,IPRINT,WEEK,QCFMIN,ORDBK 
'~AFILE,TOTALl 

c 

REAL AF!lE(25,3) 
INTEGER DELPlAN( 5,52),NETP~AN( 5,52),IFILE(25,23),WEEK;OCFMIN,XST 

'OCK,ORDRK(5,52,20;5)~TOTAL(5;52) 

C TO BYPASS lOADPLAN; seT ILOAD TO 101 
C 

!LOAD::' 
IF(IPRINT.GT.1'GO TO 2 
WRITE(2;1) 

1 FORMAT(1HO.6X.I* • * * LOADPLAN •• * *'11) 
2 IF(ILOAD.EQ.1)GO TO 4 

DO 31=1',5 
Do 3 J::1.S2 
NETPLAN(l,J)=D~LPlAN(I,J) 

3 CONTINUF 
GO TO 150 

4 Nz:WEEK+OCFMIN-1 
JA=wEEK 
JB:;I.EEK+19 
IF(IPRINT.GT~2)GO TO 5 
WR1TE(2.200) . 

200 FORMAT<1HO,6X,IPROOUCT',6x,tovERDUESI.6X.'EXCESS STOCKI;6X,'NET La 
1ADI) . 

WRITEC2:Z50)(J;J=JA;JB) 
250 FORMATC1HO,28X;2014) 

c 
c CALCULATE OVER6uE LOAD 
C 

5 00 100 1=1,5 
IFOFJLI:<t.11>.NE.1)GO TO 100 
NETLOAD=O 
DO 10 J=1.52 
0010 K=1.20 
IFCORDBKCI,J;K:4)~EQ:0)GO TO ,0 
NETLOAD=NETLOAD-OROBK(I,J,K;3) 

10 CONTINUE 
IFCWEEK:EQ.1)GO TO 30 
DO 20 J='.WEEK;;1 
NETPLMU!, J):O 
00 20 K=1.15 
IFCORDBKCI,J;K74).EQ;"GO TO 20 
NETLOAO=NETLOAD-OROBKCI,J,K;3) 

20 CONTINUE 
30 IFCIPRINT.GT.2)GO TO 40 

WRITE(Z;300)NETLOAD 
300 FORHAT('HO,18X,I6) 

C 
C CALCULATE EXCESS STOCK 
C 

40 XSTOCK:IF!LE(I;,6).IFILECI.23)/Z.0 
NETLOAO=NETLOAD+XSTOCK 

C 
C CALCULATE LOAD DIFFERENCE AT OCFMIN 
C 

DO 50 J=WEEK~N 
NETPLAN(I,J)ttDELP~AN(I,J) 

50 NETLOAD=NFTLOAD+DELPLANC1,J)-rOTALCl:J) 



c 

IF(IPRINT,GT:2IGO TO 60 
WRITE(2;400)XSTOCK,NETLOAD 

400 FORMAT(1H+,35X~16;'0XI16) 
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C RESET LOADING PLAN 
C 

60 1 F(NETLOAD. I.E. 0) GO TO 80 
DO 70 J=N+1,52 
NETPLAN(!,J)=DELPLAN(!,J)*'~15 
NETLOAD=NETLOAD~NETPLANCI,J)·DELPLANCI,J) 
IF(NETLOAD.LE.O)GO TO QO 

70 CONTINUE 
GO TO 90 

80 PO 87 J=N+1,52 
IF«TOTALCI,J)~DE(PLAN(t~J)5.GT.NETLOAO)GO TO 85 

83 NETPLANCI,J)=DELP(ANC!,J).NETLOAD 
GO TO 9n 

85 NETPLAN(I,J)=TOTAl(I:J) 
NETLOAD=NETLOAD.OELPlAN(I,J)·TOTAL(I~J) 

87 CONTINUE 
90 IF(J.GT~51)GO TO 95 

PO 92 M=J+1,52 
92 NETPLANC!,M):DELP(AN(!,M) 
95 IF(IPRINT.GT.4)GO TO 100 

WRITE(2;500)AFILE(I;,),(OELPLAN(I,J)~J=JA,JB),(NETPLAN(I,J),J= 
1JA,JB) 

500 FORMA'(1HD,6X,A8,5X;IDELPLAN',2X,20141120X"N~TPLAN',2X;2014) 
100 CONT! HUE 
1 SO RETURN 

END 
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B18 - SUBROUTINE MONTHEVENT 

Subroutine MONTHEVENT controls the activities which are required 
to be executed each month, all of which are independent modules. 

SUBPROG 

OHRESET 

STOCKVAL 

PNMFPRINT 

LOAD PLAN 

establishes the sub-assembly manufacturing 
programme from the requirements data and 
modifiers(EBQ, stock levels). 

resets the orders received history file in 
preparation for the acceptance of new data. 

calculates and displays the value of stock in 
each category. 

optional module displaying the status of the 
item master data. 

establishes the plan to be used for order 
loading. 

Two counters are maintained within subroutine MONTHEVENT; the first 
establishes the actual simulation month and the second resets the 
decremental counter which subsequently determines the time of 
activation of MONTHEVENT. 

--
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CALL flONTIIEVENT 

DETERI~I NE 
SU~-ASSEI'IBL V 
PROGRAMI~E 

DIAGNOSTI ,>-~V_~ 
LEVEL>3 

. N 

PRINT 
ITEM MASTER 

ESTABLISH 
ORDER LEADING 

PLAN 

SE GME NT NMIE 

SUBPROG 

OHRESET 

STOCKVAL 

PNMFPRINT 

LOAD PLAN 

Summarised Flow Chart - Subroutine Monthevent 
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MONTHEVENT 

SUBROUT!NE MDNTHEVENT(AFlle;IFILE,REQFILE,SUaFllE,WEEK,ORDHIST,IPR 
1INT,TMOHTH,MONTH,OPF!LE,OELPLAN,NETPLAN,OCFMIN,ORDnK~ALLQ,TOTAL) 

REAL AFILF.(25,]) 
INTEGER tFrLE(25,23)~REQFILE(25,52),WEEK,SUBFILE(12,26)~ORDHISTe 5 

1~'2),OPFILE('2S,5;5;10),OELPLAN(5,52',NETPLAN( 5,52),OCFMIN,ORDBK( 
25,52,20;S),ALLQ('2,50;6);TOTALCS,52) 

IP(IPR!NT.GT.1)GO TO 20 
WRlTEe2;1O) 

'0 FORMAT('HD,6X,I. ~ • ~ MONTH EVENT ••• *'11) 
20 CALL SUAPROG(REQFILE~WEEK,IFILE;IPRINT,SUBF!LE'AF!LE'ALLQ' 

CALL DHRESET(ORDHIST) 
CALL STOCKVALC!FI(E;MONTH,OPFILE) 
IF(IPRINT.GT.3)GO TO 40 
CALL PNMFPRINT(AFILe:1F!LE) 

40 CALL LOADPLANCOELPLAN,NETPLAN,IFILE,lPRINT,WEEK.OCFMIN.ORDBK,AFILE) 
1';TOTALl 
TI~ONTfI::4: 0 
HONTH=HONTH+1 
ReTURIJ 
END 
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B19 - SUBROUTINE NETTING 

The subroutine NETTING is used to adjust, or "net", the require­
ments for each item for free stock and planned-buffer (safety) 
stocks. 

The requirements for the item are presented to the programme as 
a weekly plan over a 52 week horizon. The planned buffer stock 
is maintained on the PNMF in terms of weeks worth of stock and 
the opening value of free stock is also derived from the PNMF. 

Each month, the planned level of buffer stock at the end of the 
month is calculated by summing the next "x" weeks of plan, where 
"x" is the number of weeks worth of buffer required. A net 
quantity is derived, being the difference between the previous 
buffer (or actual stock in the first period) and the revised 
buffer. The resultant net quantity is then offset against the 
gross_.requirements plan to provide a net requirements plan. 

Two examples of the logic are shown below: 

A 

WEEK 1 2 3 4 5 6 7 8 9 10 11 12 13 

Gross Plan 10 10 10 10 10 10 10 10 10 15 15 15 15 

Planned buffer 40 55 60* . 
(4weeks) '---------...J 
Opening stock 20 

+15..) Net Value +20 +5 

Net Plan 30 10 10 10 25 10 10 10 15 15 15 15 

*Assumes constant 15 pw 

-
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B -
WEEK 1 2 3 4 5 6 7 8 9 10 11 12 13 

Gross Plan - - - - - - 25 - - - - - -
Planned Buffer - - - - 25 - - - 0 - - - 0 

- , .....,. / 
Opening Stock 5 

.-J 
Net Value +20 -25 0 

Net Plan 20 - - - - - - - - - - - -

~SUBROUTINE~ 
NETTING 

--- SELECT 
NEXT PERIOD 

CALCULATE 
, REQUIRED 

BUFFER 

I CALCULATE I 
NETT ADJUST~IENT 

. 
ADJUST 

PLAN 

. 
L - '- - - -"i 

(RETURN 
-

Summarised Flow Chart - Subroutine, Netting 
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e 
C NETTING 
C 

c 

SUBROUTINE NETTINGCBUFFERWKS;sTOCK.WORKFILE) 
INTEGERnUFFF.RWKS,STOCK,NETQTV.OLDBUFFER,WORKFILECS2) 
OLDBUFFER=STOCK 
DO 100 1=1.49,4 
iFCOUFFERWKS.GT.OSGO TO 5 
BUFFER=O 
GO TO 30 

C CALCULATE BUFFER FOR NEXT PERIOD· 
C 

5 aUFFER=D 
J=I+IlUFFERWKS~1 
Dr) 10 L=I+4. J+I. 
IPCL.GT~52)GO TO 30 

10 nUFFER=nUFFER+WORKFILECL) 
c 
C CALCULATE NET MOVEMENT OF BUFFER STOCK 
C 

30 NETQTy=aDFFER-OLDBUFFER 
c 
C ADJUST PLAN 
C 

J =1 + 3 
DO 60 K=t.J 
IF(WORKF!LE(K)*NET~TY)40:50:50 

40 NETQTY=NETQTY+WORKFILE(K) 
WORKFILF.(K)=O 
GO TO 60 

50 WORKFrLE(K)=WORKFILE(K)~NETQTV 
NtTQTV=O 

60 CONTItHJE 
OLDBUFFF.R=BUFFER~NETQTY 

100 CONTINUE 
RETURN 
END 
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B20 - SUBROUTINE NORMAL 

Subroutine NORMAL is a general purpose facility for generating 
normally distributed random variates. The subroutine is presented 
with the mean and co-efficient of variance of the normal distri­
bution. A seed is also provided for use by the random number 
generator RANDOM. 

The normal variate generator is based on the Central Limit 
Theorem, which states that the probability distribution of the 
sum of N independently and identically distributed random variates 
xi with respective means)!; and variances ai

2 , as N becomes 
very large, approaches the normal distribution asymptotically. 
The resultant distribution has mean and variance: 

N 

" ~A 
i = 1 

N 

" ~o'/ 
i = 1 

The probability density function f(x) for a normal distribution 
is given by; 

f(x) " 1 e 

16-Ax)2 
2 ~ o'x 

If A "0 and 0' " 1, the distribution function is known as the x x . 
"standard normal distribution", with density function 

f(z) " 1 e 

To convert a normal distribution into the standard form 

z x - P-x 

O'x 
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If we now consider the Central Limit Theorem, where r" r2 ••••• rN 
are independent random variables each having the same probability 
distribution with expected value E(ri)=Q and variance Var(ri=o1, then 

l ' P <r,-NQ [' ~ ] 
lm a'" i = 1 1 <b = 

N --ClO ~ er' '. 

Where E(~ri ) = HQ 
1 = 1 

va~(~ri ) = Ncf 
1 = 1 

N 

z =~i - NQ 
i = 1 

• dz 

If we now consider the ullHorriI1ydistributed random variate, the 
expected value and variance are given by 

E(x) -1. . x • dx = _jb--,,--
b - a 

a 

.. - a + b 

2 

b 
Var(x) -j (x - E(x»2 • dx = (b _ a)2 

b - a 12 a 

If we assume that the intervals a, bare 0, 1 respectively, the sum 
of K uniformly distributed random variates r" r2 •••• rK (where r i is 
defined over the interval 0 t;ri~l). 

Q = 0 + 1 = 1/2 
2 

b - a = 1 
er' = li2 Jl2 



K 

z =:E: r i - ~ 
i = 1 
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Since z is the standard normal deviate, then 

x - }Jx = 

or x = 

i = 1 

K 
- ! 

(
'2 \ 1/2 

OX K) 
i = 1 

This now provides the basis for generating random normal variates 
given a series of K uniformly distributed random variates, and 
the defined mean (px) and standard deviation (~x) of the desired 
normal distribution. 

The larger the value of K, the more accurate is the result, 
especially at.the distribution tails. However, a value of K = 12 
simplifies the computation and provides reasonably accurate results 
up to three standard deviations. 

Thus, if K : 12 

12 
x = ~ ( ~ r i - 6) + .P-y, _ ........ ' ....... {i} 

i = 1 

The construction of subroutine NORMAL is therefore straightforward. 
Given the definition of the normal distribution (C1'x' p-x)' twelve 
uniformlY distributed random variates are derived from subroutine 
RANDOM. These are presented to equation (1) above, and the result 
"Xli is returned to the calling programme. 



c 
C NORMAL 
C 

SUBROUTINE NORMAL(AVGE,X~J,CVARN) 
SU~1=O. 0 
SVlR=CVARN*"VGE 
D(') 101=1,12 
CALL RANDOM(RI~) 

10 sur1=SUH+R 
X=SVAR*(SUH-6.0)+AVGE 
RETURN 
END 

- 376 -
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B21 - SUBROUTINE OFFLINE 

The off-line point is taken to be the movement between the assembly 
work-in-progress queue to either test or stock, dependent upon 
the type of item. Sub-assemblies and equipment stock orders will 
be moved to stock; customer orders will move directly to the 
test work-in-progress queue. 

Assembly work-in-progress queues are held in files LINEQ for 
equipments and SUBQ for sub_-.assemb1ies,. Subroutine OFFLINE offers 
the facility to sort each queue into due date sequence or default 
to a first-in-first-out priority, in which case the sort segments 

X. are by-passed. Each queue represents a logically independent 
manufacturing department, and no interaction between each queue 
is assumed. 

The sub-assembly queue, SUBQ, represents the work-in-progress in 
the sub-assembly department, the manufacturing capacity of which 
is determined by the gross quarterly capacity requirement calcu­
lation in- sub-routine EBQ .• The capacity is measured in total 
sub-assemblies per quarter and must first be converted into the 
equivalent rate per week. 

Items are selected sequentially from the sub-assembly queue and 
compared with the available capacity. Items cannot be moved unless 
the timer is set at zero or less, recognising the minimum through­
put time determined in STKALL. If sufficient capacity is available, 
the item quantity will be removed from the queue and the item 
physical stock is augmented in IFILE. The capacity balance is 
then reduced by the quantity moved and the next item selected from 
SUBQ. The process is continued until the capacity available for 
the week has been consumed or the work-in-progress queue is 
exhausted. SUBQ records which have been fully processed (zero 
quantity outstanding) are removed and the file consolidated. 

Equipments are selected from each product queue and matched 
against the manufacturing rate as defined by REQFILE for the 
appropriate week. The processing logic is dependent upon the 
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LINEQ record being either a stock order or a customer order. 
Stock orders will pass directly to stock on leaving LINEQ for 
subsequent allocation to customer orders in subroutine FESALL. 
Customer orders pass directly from LINEQ to the test work-in­
progress, TESTQ. 

For each equipment type, LINEQ is accessed sequentially and the 
order records with the time·set at zero or less are selected. 
The quantity moved for each order is the order l)ne quantity 
or the balance to be moved off-line as defined by REQFILE for the 
appropriate week .• The orders placed file, OPFILE, is searched to 
locate the corresponding order record, and a successful match 

.will cause the status 'to change from "on-line" to "test", The 
LINEQ data will be transferred to the first available record in 
TESTQ for the appropriate product and the time set to the , 
minimum throughput time in test. 

Stock orders will by-pass the orders placed file transaction and 
will augment the physical stock record in IFILEinstead of moving 
to TESTQ. Both stock and customer orderwi1l cause the line work­
in-progress record in IFILE, the LINEQ record and the off-line 
plan balance in REQFILE to bedecremented by the quantity moved. 

Orders will continue to be selected from LINEQ until the off-line 
plan is consumed or the eligible work-in-progress is exhausted. 
LINEQ records which have been fully processed are removed and 
the file consolidated. 
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SELECT MIX 
FROM Ll NEQ 

N 

EST >_,Y'--__ --, 
ULL? 

N 

o 

PRINT 
TESTQ 
fULL 

E 

Cont. over. 
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c o 

. QT N I LEfT 1 )-C'--. 

I y L ___________ _ 

PRINT 
"TESTQ 

EXHAUSTEO" 

Summarised Flow Chart - Subroutine Off-line 

E 
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c 
C OFFLlNE 
e 

c 

SUBROUTINE OFFLINE(LINEQ~TESTQ,OPFILE,WEEK,REQFILE,IFILE,IPRINT,AF 
11LE,REFWEEK,CAPACITY7IS0RT,SUnQ,DIAGFILE,RUNTIME) 

REAL AFlLE(?5,3) 
t N H G E R L! N ~ Q ( 5 , 50 , 5) ; lE S T Q ( 5 , 50, 5) , 0 P F I LE ( 1 25 , 5, 5, 1 0) , WEE K , RE Q F I 

1LE(25,S7.),tFtLE(25,23),REFWEEK,CAPACITy,WKCAP,SUBQ(50,4I,QTy,OI 
2AGFILE(10,2,iRUNTIME 

WKCAP=CAPACITYJ,3:0 
IF(IPRINT.GT.1'GO TO 1 
\~RlTE(2;560' 

560 FORMAT(1HQ,6X, ,. ~ •• OFFllNE • * * .'11) 
WRITE(2;S70)WKCAP 

570 FORMAT(,HO,6X,IWKCAP ~';I6) 

C SORT sun QUEUE 
C 

c 

1 IFCISORT.EQ.O)GO TO 5 
Do 2 J =. ;' 49 
Do 2 K"'.J+1,50 
IF(SUBQ(K,3'.EQ.O)GO TO 2 
IF(SUBQ(J,Z'.LE.SUBQ(K,2l)GO TO 2 
DO 2 L=,';4 
M=SUBQ (J; L) 

SUBQ(J,L'=SUBQCK,l) 
SUBQ(K. U=H 

2 CONTINUE 

C SORT ~!NE QUEUE 
C 

c 

00 3 1=1;5 
00 3 J =1; 49 
Do 3 I<=J+1,SO 
IFCLlNEQ(! ,K;4) .Ea.QIGO TO 3 
IF(LINEQ{I,J;3).LE.L!NEQC\,K;!»GO TO 3 
DO 3 L:::1','S 
M"UNEaCl':J ,0 
LINEQCI;J7L)=LIN~a(17K,L) 
LINEa( I ;"K~Ll :i:~1 

3 CONTINUE 
5 IF(IPRINT.GT.3)GO TO 4 

CALL SQPRINTCSUBa;WEEK,AFILE'REFWF.EK) 
CAL~ LQPRtNT(LfNEQ,WEEK,AFt(E,REFWEEK) 

C SEGMENT FOR SUBRASSEMRLIES 
C 

4 Do 18 J=1,50 
IFCWKCAP;LE.OlGO TO 19 
IF(SUIlQ(J,3).EQ.O)GO TO 1B 
IFCSUBQ(J,4).GT.O)GO TO 18 
I PRO 0 = S lJ B Q ( J '; 1 ) 
IFCSUBQ(J,3).GT.WKCAP)GO TO 12 
ItHY"SURQCJ ,3) 
GO TO 14 

12 laTY=IJKCAP 
14 WKCAP=WKCAP~IaTY 

SUBQ(J,3)=SUBQ(JI3'~tQTY 
IFILECIPROD,16'~lrILE(IPROn;165~IQTY 
IFILE(IPROD,1B'=IFILE(IPROD;1Rl~IQTY 
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IFCIPRINT.GT.1'GO TO 18 
WRITE(2,16lAFILE(IPROO,1l,SUBnCJ~2l,IQTY 

1 6 FOR 11 A re 1 H () , 6 X , I S U 11"' ASS E 11 B L Y I ; 2 X I /l, 8, 2 x, , DUE WEE K ' I I 6 , 2 X , 
1'OTY' ,16',2X, 'MOVED TO STOCK!) 

18 CONTlI1UF 
19 DO 180 MM=1,49 

IF(SUOQ(MM,3l.GT.OlGO TO 180 
DO 170 M~Mt'+1,50 
IFCSUBQ(H,3).GT.0)GO TO 175 

170 CONTINUr: 
GO TO 10 

175 D0181N::1,4 

181 
180 

10 

SUSQCMM;Nl=SUAQCM;N) 
SUSQ(H,IJ)=O 

CONTIIWE 
CONTI NUr: 
00 200 1::1,5 
IF(IFILE(I,11l.NE.1)GO TO 200 

C SEGHENT ~OR EQUIPMENTS 
e 

IF(IPRINT.GT~1IGO TO 30 
WRITE(2;SSO)/l,FILE(I;1',REQFILFCI,WEEK) 

550 FORMATC1HO,6X,IOFFLINE QUANTITY FOR',2X,A8,2x,'IS',I7) 
30 IF(REQFILECI~~'EEK).LE;O)GO TO 200 

D0120J::1,SO 
IFCLINEQ(I,J1s'.GT.0'GO TO 120 
IF(LINgQCI,J~4).EQ.O'GO TO 120 
Q'I'V=LI NFQ (I, J, 4) 
IF(LlNEQ(I,J','4l.LT.REQFIL~C!';WEEK»GO TO 35 
QTY~REQFILE(I,WEEK) 

35 IF(LINEQil,J;1).LT.OlGO TO 100 
C 
C SEGMENT FOR CUSTOMER ORDERS 
C 

DO 40 1(;:1,50 
IPCTESTQ(!,K;4,.EQ,O)GO TO 50 

40 CONTINUE 
IFC!PRINT;GT:S'GO TO 150 
WRITE(2;4S)AFILr,(I,1) 

45 FORMAT(1HO,6X,IEXCEEDED TEST QUEUE sIze FOR PRODUCT NO.',2X,A8) 
GO TO 150 

50 JA=LINEQ(I,J711 
JB"'LINEQ( I, J';Z) 
JC'ILlNEQ( I,J';3) 
DO 55 KEYNO=1,125 
1~(OPFILE(KEYNO,JB'1~1Q):EQ:JA'GO TO 57 

55 CONTINUE 
GO TO 6S 

57 00 60 M=1,5 
IFCOPfILECKEYNO,JB,M~3).EQ.JC)GO TO 80 

60 CONTINUE 
65 IFcrPRINT.GT.51 GO TO 120 

WRITE(2,70)JA,JB,jC;OPFILE(KEYNO,JB,M,3l.REFWEEK 
70 FORI~ATt1HO.6X"INCOt~PATIBLE DATA IN OPFILE FOR ORDER NO.'.!4,' ITE 

1" NO.'.14.' OUE WEEKJ;r4,6X;'aCTuAL WEEK ',14,6x,'REFWEEK ',14) 
IPRINTR1 
DO 75 Iz=,,10 

75 01/l,GFILE(IZ,2)=1 
RUNTIME=REFWEEK+WEEK·' 
GO TO 120 
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80 DO 90 l:;1, 3 
90 TESTQ(I;K~l)cLtNEQ(!7J,L) 

TESTQ(I;K;4)~QTV 
TESTQC!;K.Sl=3 
IFILE(I.19);rFILE~I;'9)~QTV 
OPFILE(KEVNO~Ja,M;8)=OPFILE(KEVNO,Je7M,8)+QTV 
OPFILE(KEVNO;JB,M;7i~OPFILE(KEVNO,JB7M,7)-QTV 
GO TO 110 

100 IFILECI;16)=IFILE(I;16)~QTV 
110 LINEQII;J:4)=LINEQII7J,4).OTY 

IFILEII;,B)=IFILE(171B)rQTV 
REQFILECI.UEEK)=REQFILEI!,UEEK5 n QTV 
IFIIPRINT.GT~3)GO TO ,,5 
wiITEI2;S30)ILrNEQI17J.K),KA1,3);QTV 

530 FORMAT(1HO,6X,iORDER';IS72X;'ITEM',15,2X,lDUE',15,2X,I.QTV',15, 
12X,IMOVED OFF LINE!) 

115 IFCREQFILEII¥WEEK).LE;O)GO 70 150 
120 CONTINUE 
500 IF(IPRINT.GT.2)GO TO 150 

WRITEI2;S,0)AFILEII;,) 
510 FORMAT('HO,6X,/EXHAUSTED ORDEAS IN W.1.P. FOR PROOUCTI.2X,AB) 
150 00 '60 MM=,,49 

IFILINEQCI,J1M,4).GT'0)GO TO 160 
DO 153 H=IMMi1),SO 
IF(LINF.OII.M';4).G'T.05GO TO 15s 

153 CONT! NUE 
GO TO 200 

155 00 158 14=1,5 
LINEQl!;MM.N)=LINEQ(I;M,N) 
II NEQ (I;M, N) =0 

158 CONTINUE 
160 CONT! NUE 
200 CONTItWE 

IF(IPRINT.GT~2)GO TO 250 
C~LL TQP~INTITESTQ.WEeK;AFIlE,R~FWEEK) 

250 RETURN 
END 

/ 
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B22 SUBROUTINE OHRESET 

Orders received history is maintained in file ORDHIRST. 
and is used to prepare the orders received forecast in 
subroutine FORECAST. ORDHIST is organised into twelve 
monthly buckets per product as shown below." 

M(-ll) M(-10) M( -9) 

Product 1 I I 

, 

Product In' I 
1-------l----J 

Current 
Month 

M( -2) M( -1) M( 0 ) 

) I I 11 

-- -:J 

~ I 

As orders are generated and entered into the order book in sub­
routine LOAD. the current morth bucket in ORDHIST for the 
appropriate product is augmented by the order quantity. 

At the end of each month the file is reset in subroutine OHRESET 
by shifting each entry in ORDHIST by one period. Values for 
month (-11) are removed from the file and the current month is 
cleared down in preparation for new orders received data. 
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SUBROUTINE 
HRESET (ORDIIIST 

~ ... ----I 

ORDHIST (L,J) 
= ORDHIST (L,K) 

I 

Summarised Flow Chart - Subroutine Ohreset 

C OIiRESET 
C 

SUBROUTIN~ OHRESET(ORDHIST) 
INTEGER ORDHIST( 5,12) 
0020 L::1,5 
DO 10 J=1,11 
KcJ+1 

10 ORDHISTCL.J)cORDHIST(L.K) 
20 ORDHISTCL.12)=O 

RETURN 
END 
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B23 - SUBROUTINE OPFCREATE 

Subroutine OPFCREATE is used to create the initial conditions, 
where these are related to the orders placed file (OPFILE) records. 

Customer order information is read from the source file and 
creates an OPFILE record, which subsequently is used to create a 
corresponding order book (OROBK) record for the appropriate 
product. The total load in file TOTAL is incremented by the 
order quantity and items "to be allocated ex-stock" will incre­
ment the allocated stock filed in IFILE. Items shown "in allocation" 

.- -- - --

status will cause the component stock to be allocated by making 
--

use of subroutine STKALL, which will also create a record in the 
allocation queue ALLQ. Items shown in "on-line" status will cause 
a record to be created in file LINEQ and items in "test" status 
will create a.record in TESTQ. 

When the source data file has been exhausted, the work in progress 
quantity for each product is derived by summing the quantities in 
LINEQ and TESTQ, and the totals are entered in IFILE. The sub­
assembly work in progress, contained in file SUBQ is also totalled 
for entry in IFlLE. SUBQ is initialised in the main STOCKMOOEL 
segment. 
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READ WEEKS OF PHASING 

DO 
j- - - -. k = 1,WEEKS 

I. 

I 
I 

I 
I 
I 

I 
I 

. I I 

I 

>'-----_.,.{ RETURN 

INCREASE 
ALLOCATED STOCK 

1--___ -iSUBROUTI NE 
=~r=.= STKALL 

'>"------' ...... RETURN 

Summarised Flow Chart - Sub-routine Opfcreate 

I 
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c 
C OPFCREATE 
e 

c 

SUBROUTINE OPFCREATECOPFILF:ORDBK,TOTAL,ALLQ,LINEQ,TESTQ,ORDCOUNTi 
1REFWEEK.IFIlE,fsEED4~ICOUNT;ISHORT,IPRINT'AFILE,SURQl 

REAL A~!LF.C2S,3) 
INTEGER OPFILE(125,575,10),OROBKC 5,52,20,5)~ORDNO,ITEMNO,OUE,QTV, 

1TOTALC 5:52)~ALLQt12750,6),LINEQ(5,50,5),TESTQCS,50,5)IORDCOUNT 
2~PROD,REFWEEK,IFllEC25,23),SUnQ(50,4),ICOUNTC25),ISHORT(25) 

IF(IPRINT,GT.1'GO TO 5 
WRITEC2.3) 

3 FORMATC1HO,6X,I* * •• OPFCREATe * * * *'1/) 
5 REFWEEK =0 

OR DCOUfJT=O 
DO 170 1=1,125 
READ(1 ;10lNUMIlER, IPS 

10 FORMATC2IS) 

C N0MBERcNOMBER OF ITeMS,NWKSFNUMBER OF WEEKS OF PHASING 
e 

c 

IFCNUMBER.EQ,05GO TO 175 
DO 170 J~1,NUMBER 
READ(1,15)NWKS 

15 FORHATCI5) 
DO 170 Kii:1, NWKS 
REA D (1 , 20) (0 P F I LE ( I ; ~; K, L> , L;:: 1 , 1 0) 

20 FORf1ATC10IS) 
ORONO=OPFILEC!',J,Kt10) 
IF(ORDNO.lE.ORDCOUNT)GO TO 25 
OROCOUNT=ORDNO 

25 ITEHNO=J 
QTV=OPFIlECI;J,K,2l~OPFILE(I;J,K,9l 
OUE=OP~ILE(liJ,K,3) 
PROD=OPFILEC!,J,K;1) 

C rIND NEXT SPACE IN ORDER ROOK 
C 

c 

DO 30 M=1,20 
IFCORDUKCPROD,DUe;M;1),EQ,05GO TO 50 

30 CONT! NUE 
IFCIPRINT.GT.5lGO TO 200 
WRlTEC2;-4n)PROIi 

40 FORMAT(1HD,6X,IORDER nOOK SIZE EXCEEDED FOR PRODUCT NUMBER',16,2Xi 
, 'OUE WEEK' 016) 

GO TO 2no . 
50 ORDRKCPROD,DUE;M,1)=ORDNO 

OR OOB K C PROD, DUE, 11 , 2) ;:: I T H: N 0 
OROOKCPROD,DUE,H,3l=Q,V' 
ORDBKIPROO,DUE,M,4l=O 
ORDBKCPROD,DUE;M,S)=IPS 
TOTALIPROD,DUE,=TOTALCPRoD,oUeY*oTV 
IF(OPFILEII,J,K,5).EQ,0)GO TO 80 

C ALLOCATE COMPONENTS 
C 

IFILECPROD,17):IFILE(PROD,17).OPFILECI,J,K,S) 
80 IF(OPFILECI,J,K,6),EQ,O)GO TU 90 

C 
C MDVE ITEM INTO AL~OCA'ION aUEtJE AND RESERVE COMPONENTS 
C 



NR=OPfILECI,J,K,65 
IMAX;;O 
OUTPUT"O ;'0 
CALL STKALL{IFILE; NR;PROD,ALLQ,ORDNO;ITEMNO,OUE, OUTPUT,ICOUNT 
1~ISHORT,lPAINT,IMAX;AFILE,&2005 

90 IF(OPFILECI,J,K,7).EQ,OlGO TO 130 
C 
C FIND NEXT SPACE IN LINE QUEUE 
C 

DO 100 L=1.50 
IFCLINEQ(PROD,L,1S.EQ,O)GO TO 120 

100 CONTINUF. 
IF(IPRINT.GT.5)GO TO 200 
WRITEC2,110)PROD 

110 FORHATC1HO,6X,IEXCEEOED LINE QUEUE FOR PRODUCT NUHBERI;I6) 
GO TO 200 

120 LINEQCPROD,L;1j:ORONO 
L!NEQ(PROD,Li2,=ITEMNO 
LINEQ(PROD,L~3l=DUE 
LINEQCPROD,L;4)=OPFI.LECX7J,K7,J 
LINEQCPROD, L','S) =0 

130 I~COprILECI,J,K,8l.EQ.O)GO TO 170 
C 
C FIND NEXT SPACE IN TEST QUEUE 
C 

D0140L"1,SO 
IpCTESTQCPROD,L,1l.EQ;OlGO TO 160 

140 CONTINUE 
IF(IPRINT.GT.5lGO TO 200 
WRITE(2;150)PROD ' 

150 FORHATC1HO,6X,fEXCEEDED TEST QUEUE FOR PRODUCT NUHBER',16) 
GO TO 200 

160 TESTQ(PRnD,L~1)=ORDNO 
TESTQCPROD,L:2'=ITEMNO 
TESTQCPROD,L;3l=DUE 
TESTQ(PROD,L~4)=OPFILE(I~J,K;8J 
TESTQCPROD,L;S'=O 

170 CONTINUE 
C 
C LOAD WIP RECOR5s 
C 

175 Do 190 1=1,5 
IF(IFllE(I,11).NE~1)GO TO 190 
Iflt.E(I','18).0 
DO 180J=1,50 
1 FI LE Cl;' 1 8l = I FILE ( I ~'1 8l ,(0 L I N E Q Cl ; J , 4l 

180 CONTINUE 
!FILE (l, 19).0 
DO 190 J=1,50 
IFILECI;19)=IFILE(I;19)~TESTQCI,J,4) 

190 CONTINUE 
DO 195 '=1.20 
Ir(IFILECI,11l.EQ.2)GO TO 103 
IF(IFILE(I,11).NE;3lGO TO 195 

193 DO 195 J::1,SO 
IF(SUBQ(J,1).NE.IIGO TO 195 
IFILE(I;1R)=IFILe(I;'8)~SURQ(J,3) 

195 CONTINUE 
200 RETURN 

END 
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B24 - SUBROUTINE OPFPRT 

Subroutine OPFPRT is used to display the contents of file OPFILE 
for diagnostic purposes. Orders are displayed in the sequence 
held in the file, which is quasi-random. Redundant entries which 
have been cleared down are not displayed. 

Data is presented as week due within item number within order 
number, each line specifying the product type, ordered quantity, 
week due and status information. 

A record count is displayed each time the subroutine is activated, 
to allow the modeller to remain within the file volume con­
straints of OPFILE. 

SUBROUTINE OPFPRT 
(OPFILE, AFILE) 

I 
. I 

I 

I 
t""---

'--­
I 
I 

cb 

ISUM = ~ 

WRITE 
ORDER NO. 

c 

I 
I 
I 
I 
I , 
I 

WRITE 
TEM LINE 

" t=~"':;::'~~ 
L ___ --..1----' 

Summarised Flow Chart - Subroutine Opfprt 
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c 
C OPFPRT 
C 

SUBROUTINE OPFPRT(OPFILE;AFILE) 
REAL AFILEC25,3) 
INTEGER OPFILEC125,S75,10) 
WRITEC2,200) 

200 FORMATC1HD,6X,IORDER FILE OETAILI,50X,ISTATUS'!!6X,IORDER NUMnER 
1 ITEM PRODUCT QUANTI TV DUE DATE OPEN EX~STK ALLN ON"LINE 
2TEST OESP. If) 
JsUt~::O 
DO 1101=1,125 
lFCOPFILE(t,1,1"O)~EQ.O)GO TO 110 
WRITE(2;21010PFILEC!;',1;1n5 

210 FORHATC1H ,10X~15) 
I SU~I= I SUM+' 
DO 110 ,1=1,5 
DO '10 K=1,5 
IFCOPFILECI,J,K,1).EQ;O)GO TO 110 
WRITEC2,20!i)J 

205 FORHATC1H.,22X~13) 
N=OPFILF.(I,J,K;1) 
WRITE(2,220)AFILE~N;1),(OPFILECI7J,K7L),L=2,9) 

220 FORHATC1H+,31X;A8;219;616!) 
110 CONTINUE 

WRITEC2,230)ISUM 
230 FORMATC1HO,6X,IRECORD COUNT =, ,16) 

RETURN 
END 

ORDER_FILE DETAIL STATUS 

ORDER NU~lBfR ITEM PRODUCT QUANT ITV DUE DATE OPEN EX.SH ALLN ON-L1NETEST 

24 , MF6AM 03 4 26 0 4 0 0 0 , MF(,AM 03 21 27 0 21 0 0 0 
2 flF6AM 02 34 26 34, 0 0 D 0 
2 HFMM 02 9 27 9 0 0 0 0 
2 HF6Ml 02 7 28 7 0 0 0 0 
3 flF6AM 02 33 28 33 0 0 0 0 
3 MF6AM 02 17 29 17 0 0 0 0 

2 , fIF6MI 01 20 13 0 0 0 0 0 
I HF6Af~ 01 20 14 0 0 0 0 0 
I MF6AM 01 20 15 0 0 0 0 0 
I 1·IF6AM 01 20 16 0 0 0 0 20 
I MF6AH 01 20 17 0 0 0 0 20 

IS I MF6MI 02 2 7.5 0 0 2 0 0 

?7 I ~IF6Ml 01 13 29 13 0 0 0 0 
I MF6Ar~ 01 12 30 12 D 0 0 0 
7. MF6AM 02 23 29 23 0 0 0 0 
2 MF6Ml 02 27 30 ?7 0 0 0 0 
J HF6AI1 01 10 30 10 0 0 0 0 
4 MF6Af.1 01 5 30 5 0 0 0 0 
5 MF6MI 01 1 30 I 0 0 0 0 

5 I MF6AI\ 03 25 17 0 0 0 0 25 
2 MF6M~ Dl 50 14 0 D 0, 0 0 
2 MHAM 01 50 15 0 0 0 0 42 
3 Mr.6AM 01 50 \6 0 0 0 0 50 
3 MF6MI 01 25 17 0 0 0 25 0 
4 MF(,AM 02 10 17 0 0 0 0 1 D 
5 AC15pU 20 16 0 D 0 0 20 

28 I ACI5pU 25 30 25 0 0 0 0 
1 AC15pU 25 31 25 0 0 0 0 
2 IIF6MI 01 10 30 10 0 0 0 0 
3 IH6A" 01 1 30 I 0 0 0 0 

Sample Orders Placed File 

OESP. 

0 
0 
0 
0 
0 
0 
0 

20 
20 
20 
n 
0 

0 

0 
D 
0 
0 
0 
n 
0 

0 
n 
8 
0 
0 
0 
0 

0 
0 
q 
0 
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B25 - SUBROUTINE OROBKPRT 

Subroutine OROBKPRT is used to display the content of the order 
book, OROBK, for each product as a diagnostic tool. 

The print format is arranged in product sequence and displays 
as total values the overdue load and the total order load. 
For due orders, .the order number, item number and quantity out­
standing are. displayed, with an indicator signifying part ship­
ment or no part shipment allowed. 

The print format will.accommodate up to 20 weeks of due orders. 
If live orders exist beyond this horizon a further 20 weeks 
hori~on is displayed. Orders beyond 40 weeks are not considered 
in OROBKPRT. 

Each week in OROBK can accommodate a maximum of fifteen entries • 
... OROBKPRT will suppress zero records, thus reducing the volume 
o'f printed output. A counter is contained within the subroutine 
to register the maximum record count, indicating to the modeller 
the proportion of file OROBK utilised during each simulation run. 



I 

PRINT 
HEADER 

* REPEAT 

t 
PRINT 
TOTAL 

t 
PRINT 

ORDER NO. 

V 
PRINT 

ITEM NO. 

f 
PRINT 

QUANTITY 

t. 
PRINT 

PS IN PS 

t 
I NCREt1ENT I 

RECORD COUNT 

I 
* REPEAT 

-.393 -

* REPEATED FOR 
1. Weeks 1 through 20 
2. Weeks 21 through 40 

Summarised Flow Chart - Subroutine Ordbkprt 
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c 
C ORDl"IKPRT 
C 

SUBROUTINE ORDBKPRT(ORDBK,AFILE,IFILE,TOTAL,REFWEEK) 
REAL AFILE(25,3) 
INTEGER ORDBK(S,52,20;5)~IFILE(25,23),TOTAL(5152),REFWEEK 
MAX2=O 
DO 100 1;'1,5 . 
IF(IFIL~(I,11).NE;,jGO TO 100 
WRITE(Z;10)AFILE(I,1) 

10 FORMAT(1HO,6X,10RDER BOOK DETAIL FOR PRODUCT NUMBER'12X;AB' 
INDEX=D 
ISUt1=O 
DO 20 J=1,52 
DO 20 K=1,20 
IF(ORDBK(I,J;K:4';EQ.O)GO TO 20 
!SUM=ISUM+QRDBK(I;J;K;3) 

20 CONTINUE 
L1 =1 
L2=20 
t1=REFI~EEK ... 1 
N=REFWHK+20 

30 WRITE(2,50)(J,J=t1~'N) 
5 0 FOR tl A T ( 1 HO, 6 X, I WEE K i ~. 4 x, '0 ID' , 2 X , 20 I 4) 

WRIT E ( 2;·53) I SUM, (T 0 TAL ( I'; J ) ; J = L 1 , L 2) 
S3 FORMAT(1KO,6X"LOAO'~3X,t4,2X,2014) 

~IAX1"'O 
DO 90 Kc1,20 
00 55 J=L1 ,L2 ' 
IF(ORDaK(I,JiK;4)~EQ,1)GO TO 55 
IF(ORDBK(!,JiK:1);GT.O)GO TO 57 

55 CONT ItJUE 
GO TO 90 

57 WRITE(2,60) (ORDBK(I;a;K,1) ,J=L1~L2' 
60 FORIIAT(1HO,6X, IORD,NO, 1,6X,2014) 

WRITE(2~70) (ORDAK( I';'J;'K, 2),J::L1, L2) 
70 FDRMAT(,H ,6x,11TeH,;9X,20I4) 

WRITE(2;SO) (ORDBK(I~J.K73),J=L1~L2) 
80 FORt,AT(,H .6x,lnTV';10X,2014) 

WRITE(2;8S) (ORDBKO;J;K,S) ,J=L,.L2) 
85 FOR~' A T (,Il , 6 x. 11 "P S ,'2!1 N PS , • 3 X, 2014) 

MAX1 ::f1AX1 +1 
90 CONTINUE 

IFCHAX';LT.MAX2)GO TO 92 
MAX2=NAX1 

92 lFCINDEX.EQ.1) GOTO '00 
DO 95 J=21,40 
Do 95 K=,,20 
IF(ORDBK(I,JiK;4)~EQ;1)GO TO 95 
IF(ORDBKC!,J;K;3);En.O)GO TO 95 
H=REFIJEEK+21 
N=REFWEFK+40 
ISUM=O 
L '''21 
L2:40 
INDEX::' 
GO TO 30 

95 CONTINUE 
1 no CONTlNUF 

WRITE(2;.,O)NAX2 
110 FORHATC'HO,6X.1MAXIMUM RECORD COUNT c',I6) 

RETURN 
END 
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ooorR SOOK DETAIL FOR PRODUCT NUMRER MF6AM 02 

VEEK 01 D 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 

LOAD 0 0 0 0 10 35 35 35 25 0 34 7 34 34 40 40 40 40 40 40 21 

ORO.NO. 0 9 0 5 H 14 14 14 0 31 35 18 24 16 24 24 27 30 35 39 
ITEI1 0 7. 0 4 1 1 1 1 0 1 Z 1 7. 1 7. 3 7. 7. 7. 1 
OTV .0 0 0 10 25 25 25 25 0 10 7 2 34 1 7 17 27 14 11 21 
1';;PS 12ltNPS 0 2 0 1 1 1 1 1 0 2 2 2 2 2 2 7. 2 2 2 7. 

ORO,NO. 9 0 0 14 15 1 5 15 0 0 35 0 35 0 16 24 27 29 35 39 0 
ITEM 2 0 0 1 1 1 1 0 0 2 0 2 0 7. 3 7. 3 2 1 0 
OTV 0 0 0 0 10 . 10 10 0 0 24 0 32 0 5 33 23 2 26 29 n 
1 ::tPS: 2=tJPS 2 0 0 1 1 1 1 0 0 2 0 7. 0 2 2 7. 2 7. 2 0 

OR!),NO. 0 0 0 0 0 0 0 0 0 0 0 0 0 21 0 0 30 0 0 n 
I TEfl 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2 0 0 0 
OTV 0 0 0 0 0 0 0 0 ·0 0 0 0 0 25 0 0 , 1 0 0 0 
1=PS,2=NPS 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2 0 0 0 

ORD,NO. 0 0 0 o. 0 0 0 0 0 0 0 0 0 24 0 0 0 0 0 0 

I TEll 0 0 0 0 0 0 0 0 0 0 0 0 0 7. 0 0 0 0 0 0 
OTV 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 
1=PS,2="P5 0 0 0 0 0 0 0 0 0 0 0 0 0 7. 0 0 0 0 0 0 

Sample Product Order Book 

... 
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B26- SUBROUTINE ORDERS 

Subroutine ORDERS simulates the arrival of customer orders into 
the order processing pipeline. The structure and profile of 
orders generated is a reasonable approximation to the pattern 
observed in the real world. 

The subroutine makes use of five sampling profiles, determining 

- the number of orders to be generated in each period 
(simulated week) 

- the number of order lines 
- the product applicable to each order line 
- the quantity of each product 
- whether part shipment is permissible 

The orders pipeline file, PIPELINE, is cleared down to accept 
new orders and the number of new orders is determined by sampling 
from a normal distribution in subroutine NORMAL. The mean and co-

>< efficient of variat1C)(\ of the distribution may be modified by the 
modeller, but it should be noted that a mean in excess of 5.0 may 
·cause file volumes to be exceeded. 

For each new order, the number of items is established by sampling 
from the frequency histogram contained in TABLE 5, using sub­
routine HSAMPLE 1. The "part shipment" or "no part shipment" 
condition is determined by s.ampling from TABLE 8 in subroutine 
HSAMPLE 2. 

Two further frequency histograms are sampled for each order item 
line; the product to be selected and the quantity required. Both 
use HSAMPLE ] and the parameters from TABLE 6 and TABLE 7 respec­
tively. The quantity for each product is extended by the unit 
cost contained in IFILE to arrive at an approximate sales value 
for later analysis if required. 

The resultant customer order profile is entered as a new record 
in the file PIPELINE for subsequent order loading. 

--



r---------
I 
I 
I 
I 
I 

I 

I 
J 

r-----
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1 ____ --j(sUBROUTJ NE) 
\.. NORMAL . 

'---"'~"'-' 

ESTABLISH 
NUI-IBER OFI ____ ---«SUBROUTI NE ) 

ITEMS HsAMPLE 1 . 

[STABLlSHI-___ --i SUBROUTI NE 
Ps/NPS HSAMPLE 2 

FOR NU~iBER 
OF ITHIS 

DEFINE j-_--,-_--j SUBROUTINE 
EQUIPI·IENT HSNIPLE 1 

DEFINE 
QUANTITY 

J :. 
I I LOAD ORDER 
I I INTO 
I' PIPELINE 
I I t_l ______ _ 

Summarised Flow Chart - Subroutine Orders 
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c 
C ORDERS 
C 

c 

SUBROUTINE ORDERS(TABLE5,TABLE6;TABLE7,ORDCOUNT,PIPELINE,ISEE~4,1S 
1EED5,ISEED6,rSEED7,AVGE4;CVARN4,IFILE,TABLE8,ISEED8,IPRINT) 

INTEGER PIPFLINE(20;6;4l7TABLE5C7,2),TABLE6(7,2l,TABLE7(7,2l,ORDCO 
1UNT,PROD~QTV;IFILG(25;23l,TABLEB(2,2l 

C CLEAR PIPELINE 
C 

c 

DO 5 1::';20 
DO 5 J::;' ','6 
DO 5 1<=, ':4 

5 PIPELINE(I,Jil<)=O 

C SET NUMRER OF ORDERS 
C 

c 
c 
c 

C 

CALL NORMAL(AVGE4;X;ISEED4,CVARN4) 
IF(X.GE~O~O)GO TO 10 
X::O.O 

10 IF(X.Le:20.0lGO TO 20 
X=20.0 . 

20 NUMBER=NINT(X) 
IF(IPRINT.GT.1IGO TO 30 
WRITE(2;500)ISEE04,X~NUMBER 

500 FORI'AT('HD,6X,110;6X~F'O:5,6X,I10) 
30 DO 40 K=',NUHBER 

ORDCOUNT=ORDCOUNT*' 

DEFINE ORDER CONTENT. •• ••• NUMBER OF ITH'S 

CALL HSAMPLE ,tISEEDS;ITEMCOUNT,TABLES) 
PIPEL!NE(K,1;1'~ORDCOUNT 

C ESTABLISH WH~THER PART SHIp OR NOT 
C 

c 

CALL HSAMPLE 2/ISEED8;N07TABLE8) 
PIPELINECK,,;2,=NO 
PIPELINE(K,,;3)=ITEHCOUNT 
PO 40 I=1,ITEMBOUNT 
L=I+1 

C DEFINE EQUIPMENT AND QUANTITY 
C 

CALL HSAMPLE 1(ISEED6;PROD,TARLE6) 
CALL HSAMPLE 1CISEED7iQTV,TABLE7) 
PIPELINECK,L;"=I 
PIPELINF(K,L;Z)=PROO 
PIPELINECK,L;3)=QTY 
P!PELINECK,Li4)='~7~(lFILE(PROD,13)*,.2+IFILE(PROD,'4).3.5)·QTY 

40 CONTINUE 
RETURN 
EIlD 
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B27 - SUBROUTINE PLNPRT 

Subroutine PLNPRT is used to display the contents of the orders 
to be loaded pipeline, PIPELINE, for diagnostic use. 

PLNPRT will display all new orders generated by subroutine 
ORDERS prior to loading in subroutine LOAD. Only active 
records containing new order numbers are displayed. 

For each order number, PLNPRT will indicate each comprising 
item number and details of the products and qUantities selected. 
The value is also displayed if further analysis is required by 
the modeller. Each order entry is accompanied by a statement 
signifying whether or not part shipment is permissible. 

r----------

NO PART SHIP 

1,----'-----. 
'I WRITE 

"NO PART SHIP" 
, 1 "-_--,-'-_--' 

I 
I 

IIRITE 
HEADER 

FOR NU~1BER 
OF ITnlS 

WRl1£ 
ITEfl NO. 
PRODUCT 

QUANTITY 
VALUE 

Summarised Flow Chart -
Subroutine Plnprt 

PS /NP S ?D--_---1:P~AR'-LT.2S~Hl!2;P 

IIRITE 
"PART SHIP" 

t _________ _ 
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c 
C PLNPRINT 
C 

SUBROUTINE PLNPRINTCPIPELINE;AFILEl 
REAL AFILE(25,3) 
INTEGER PIPELINr,CZO;6;4) 
WRtTE(2;10) 

10 FORMATC1HO,20X;'CONTENTS OF PIPELINEI,1116X,IOROER NO,f,6X,IITEM N 
10.' ,3X, 'EQUIP~IENT I ,lX; 'QUANTITY I ,3X, 'VALUE') 

N =1 
20 WRITE(2;30lPIPELINE~N;1,,) 
30 FORllAT(1HQ,9X,f3) 

DO 40 1~',PIPELINE(N~1,3) 
L=I+1 
K=PIPELINECN;L;2) 

40 WRITECZ,50lPIPELINECN;L,1),AFILECK,1),(PIPElINE(N,L,J)iJ=3,4l 
50 FORllAT(1H ,Z3X;I3;7X7A8,6X,I3,3X;I6l 

teHECK=ptPELINE(N;,;Z) 
GO TO(60;80)ICMECK 

60 WRITE (2 ;70) 
70 FORMAT(1H ,6X,jpART SHIPMENT ALLOWEDI/) 

GO TO 95 
80 WRITE(2,90) 
90 FORI1AT(1H ,6X,ItJO PART SHIPIIENT ALLOWED'/) 
95 N=N+1 

IF(PIPELINE(Nt1,1i.NE~0)GO TO 20 
100 RETURN 

END 

CONTENTS OF PIPELINE 

ORDER NO': ITEM NO, EQUIPMENT QUANTITY VALUE 

16 , 11F6MI OZ I 1.79 
Z IIF6AM OZ 5 897 
3 11F6AM 01 10 1795 
4 AC15PU 25 2018 
5 AC15PU 2 161 

NO PART SHIPMENT ALLOYED 

17 
I HF6AH 01 5 897 
2 1-IF6AfI 01 10 1795 

PART SHIPMENT ALLOWED 

Sample Pipeline Contents Report 
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B28 - SUBROUTINE PNMFCREATE 

The subroutine PNMFCREATE is the means of loading data into 
the master files. The master data is held within two files; 
AFILE, which is a real array and IFILE, an integer array. 

The data which is read into the master files is of three types: 

a) Fixed data, including structure relationships, cost data, 
operational parameters and descriptive information. 

b) Semi-variable parameters, v/hich may be defined prior to 
each simulation experiment (egs. Lead time; buffer level). 

c) Variable data, including stock and work-in-progress status, 
input as initial conditions. 

The file detail is defined more fully in the file descriptions 
for AFILE and IFILE. 

I 

SUBROUTINE 
PNMFCREATE 

READ PNf1 
DATA 

N 
L-' ___ _ 

y 

Summarised Flow Chart - Subroutine Pnmfcreate 
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c 
C PNMFCREATE 
C 

SUBROUTINE PNMFCREATECAFILE:IFILE) 
REAL AFILEC25,!I) 
INTEGER IFILE(25,23) 
DATA BLANK/' 1/ 
D'O :3 0 I =, , 25 
00 10 J=1,23 

10 IFILE(!;J)::O 
REA D ( 1 , 20) (AF I LE <I , J ) j J (11 , :3) ;' ( r F I LE (I , J ) t J ", i 1 6) 

20 FORMATC3AiI,1512,lf.) 
CALL COMPilCAFILE(I,1>:eLftNKjITEST) 
GO TO (40,30)rirEST 

SO CONTINUE 
40 RETURN 

END 



c 

---------------------------------------- ---
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B29 - SUBROUTINE PNMFPRINT 

The subroutine PNMFPRINT is used to format and present the detail 
contained within the master data files AFILE and IFILE. 

The master data will usually be printed at the commencement 
of a simulation experiment to indicate the initial conditions 
pertaining to each master item. 

r- --
1 
1 

I 

·1 

~-----

WRITE 
HEADER 

WRITE 
RECORD 

Summarised Flow Chart - Subroutine Pnmfprint 

C PNMFPRINT 
C 

SUBROUTINE pNMFPRINT(AFILE.IFILE) 
REAL AFILF(25.3) 
INTEGER IFILE(2S,23) 
WRITE(Z;10) 

10 FORHAT('H1.7x.rPART NO, OESCRIPTION AD QV AD QV AO QY AD QV AD Q 
1V LE LD HT LB IS PHVS ALLD liNE TEST nU EOQ CV AFS'/64X,'TM CT CT 
zen STCK STCK WfP WIP WK TH MAX" 

DO 20 1=1.25 
20 WRITE(2;30)1~(AFIlE(I;J);J~113)'(IFILE(I,J),J=,.23) 
30 FOR f1 A T( 1 HO. 1 X , I 2 , 2 X; lA 8, 1 5 1:5 -; 4I 5~' I :5, 1/., 13, I 4) 

RETURN 
EN b'" 



~. 

PART IJO. DESCRIPTION AD QV AD QY AD qy AD Qy AD QV LE LO MT LB IS PHYS ALLD LINE TEST BU EBQ CV AFS 
TM CT CT CO STCK STCK WIP WIP WK TM MAX 

5 6 1 19 

5 , 7 '2 
12 

2 53 12 

2 53 '2 

48 169 260 164 4 

30 147 155 81 4 

63 56 55 43 4 

o 0 334 

o 0 154 

o 0 145 

~f6AM 01RAD10TELEPHONE 

2 Mf6AM 02,ADIOTELE'HONE 

3 Mf6AM 03RAOIOTELE'HONE 

4 AC15pU POWER7uNIT 

5 

23 

8 

9 

19 

19 

1 5 

21 

11 

11 

11 

17 14 

, 2 53 12 

2 25 5 o o 88 26 4 0 0 1'4 

5 AT12345 L.'. ASSEMBLY 

6 AT12347 R.f. ASSEMBLY 

7 IT,2801 R.f. ASSEMBLY 

8 AT12302 '.F. ASSEMBLY 

11 2'4 o 0 0 0 2' 3 25 5 2 786 262 828 

13 

,3 
18 22 2 0 0 0 0 2 3 25 4 2 732 136 350 

13 

15 22 2 0 0 0 0 2 3 25 4 2 67 80 136 

16 1 22 2 0 0 0 0 2 3 25 4 2 99 46 112 

9 IT27396 P.C •• : ASS.. 14 2'7 10 0 0 0 0 2 4 12 2 2 133 

10 IT22000 P.C.R. ASS •• SI 20 17 3 0 0 0 0 0 0 3 4 9 0 

o 242 

o 0 

o 0 0 0 O' 0 0 0 0 0 4 10 0 2 6444 262 

12 RU10034 NUT 1~2 o 0 0 0 0 0 0 0 0 0 4 10 0 2 1224 262 

13 8T49363 MAIN fRAME o 0 0 0 0 6' 0 0 0 0 4 20 18 0 2 1830 192 

14 'P42906 CApACITOR lOOP o 0 0 0 0 0 0 0 0 0 4 15 

15 'N50006 RESISTOR 110 OHM 0 0 0 0 0 0 0 0 0 0 4 12 

16 'Nl0638 RESISTOR 5K OHM 0 0 0 0 O· 0 0 0 0 0 4 12 

17 PN10639 RESI,TOR 10K ~HM 0 0 0 0 0 0 0 0 0 0 4 12 

18 P'56043 RESISTOR 22K OHM 0 0 0 0 0 0 0 0 0 0 4 12 

19 '-69746 ReSIsTOR 100 OHM 0 0, 0 0 0 0 0 0 0 0 4 12 

o 2 2404 o 
o 2 612 100 

o 2 103 92 

o 2 1240 o 

o 2 1448 o 
o 2 1334 262 

20 ET12345 ROARD BLANK o 0 0 0 0 0 0 0 0 0 4 16 6 0 2 418 o 
21 fUl0000 INTEGRATED CCT, o 0 0 0 0 0 0 0 0 0 4,8 22 0 2 '696 o 

22 ,V25000 POWER TR"SISTOR 0 0 0 0 0 0 0 0 0 0 4 16 3 0 2 3410 384 

23 fS66000 sOCKET o 0 0 0 0 O' 0 0 0 0 4'4'0 0 2 252 o 

o 
o 

o 
o 

o 

o 
o 
o 
o 
o 
o 

o 

o 4 160 o 
o 4 185 2 0 

o 4 100 2 0 

o 4 92 3 ,0 

o 4122 4 0 

o 0 130 7 0 

o 8 0 0 0 

o 8 0 0 0 

o 8 0 0 0 

o 8 0 0 0 

o 8 

o 8 

o 8 

o 8 

o 8 

o 8 

o 8 

o 0 0 

o 0 

o 0 

o 0 

o 
o 
o 

o 0 0 

o 0 

o 0 

o 8 0 0 

o 

o 

o 
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B30 - SUBROUTINE QPLAN 

The subroutine QPLAN simulates the deriviation of a production 
plan from the orders received forecast, known order book and 
stock status. 

The programme is recalculated at quarterly intervals and is stated 
in 13 week periods. The programme is derived by reference to a 
number of pre-defined parameters, specifically;'· 

a) the maximum authorised stock, or the level of finished 
equipment that is permitted to be held in stock in unallo­
cated (or "free") status. The level of stock is re-assessed, 
within the Company, each 6 months, therefore, the model is 
expected to reflect this review within the logic. It 
should be noted that contention between the maximum autho­
rised stock and other parameters may cause a plan which 
is temporarily in excess of the authorised level. 

The opening stock is derived from the PNMF record for the 
product. 

b) work-in-progress, which is considered to be the work-in­
progress prior to the off-line point (thus excluding any 
test work-in-progress). The level of planned work-in-pro­
gress is derived from the manufacturing lead time as stated 
on the PNMF. The logi~ within the model will attempt to 
correct any difference between the actual opening work- .. 
in-progress and the nominal level and thereafter maintain 
the nominal level as defined by the lead time. 

c) recommended running rate, or the weekly planned capacity of 
the product. The rates will normally reflect the resource 
in labour and plant to fully utilise a working week, although, 
for simplification, an assumption has been made in the 
model as an approximation to reality. 
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It is further assumed that: 

(i) the rate cannot be changed within a period; 
(ii) any rate change will be immediate (a step function); 

(iii) all periods are a full 13 weeks with no adjustment 
for actual working days due to holidays. 

d) minimum order book, which is the least number of orders that 
can be supported in the order book at a gi_ven capacity level. 
Typically, due to crystal lead times, this tends to be 6 
weeks on a frequency conscious product and 4 weeks on a non­
frequency conscious product. 

e) nominal order book, or the number of weeks worth of orders 
(on average) that is set by policy to maintain a reasonable 
working backlog of work. Since there is no feedback from the 
final aggregate plan for all products which reflects variances 
against budgetted output or capacity, this parameter is often 
pre-defined in practice to offer some degree of control over 
the level of the plan in response to a variable orders 
received forecast. 

The variables which are used in the calculation include: 

a) opening work-in-progress as defined above, from the PNMF; 

b) opening stock as defined above, also from the PNMF; 

c) previous material plan, which is carried forward from the 
previous quarter's material plan for the product; 

d) current order load, or the phased order book for the product 
adjusted in time to' reflect the demand at the off-line 
point. (The plan makes no allowance for abnormal test work­
in-progress). The "brought forward" figure represents 
delinquent performance, or overdue products (at the off­
line point). 
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Using the relationship discussed in the main report narrative, 
namely: 

- Orders carried forward = orders brought forward + orders 
received forecast - production to be allocated 

- Closing stock = opening stock + off-line plan - production 
to be allocated 
Closing work-in-progress = opening work-in-progress + material 
plan - off-line plan. 

The forward projection may be derived for the three reference plans: 

- production to be allocated, which is used for order loading 
- off-line plan, the plan against which main equipment shop 

schedules are geared 
- material plan, the input to the purchasing and material 

scheduling routines. 

The logic in developing the plan has been kept as simple as possible 
without destroying, as far as possible, the reality of the simu­
lation. Thus, no facility has been included to regress to a pre­
vious period where the line running rate is changed, to avoid 
frequent rate changes. In practice this situation does not arise 
because the plan is derived manually and the planner is able to 
view the complete planning horizon as the decisions are made. 
Further, simple rules have been incorporated to reflect critical 
situations, for example, a sudden change in forecast which results 
in a temporary overstock or excess work-in-progress. 

In the real world the planner may use some judgement in terms of 
a trade-off between stock of finished equipments, sub-assemblies 
or components. 

The module QPLAN makes use of a secondary module LIMIT, which 
defines the constraints within which any changes to a plan may be 
made. 
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E D 

. N ORDER LOAD 
< NomllAL 

C 'l-<t---'c_'--'Y\C FLAG : I10,>_JNL_--i>I>-1 
l 

y' 

FIRST '>!J.N ___ ---, 
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STOCK TO 
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y 
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ALLOCATED 

0r-----------------~~ 
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Summarised Flow Chart - Subroutine Qplan 

N 
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c 
C QPlAN 
C 

c 

SUBROUTINE QPLAN(ORF7COL7FES;WIP,IONP,R,AFSHAX,OCFMIN,OCFNOM,ONP,p 
1A,OCF,OFP,RRI*;IFILE~REQFILEiIPRINT,MODE,EQUBUFRl 

INTEGER ORF(10;7);COL(10~7);FrS(10,7),WJP(10,?),IONP{10,?),R(10,10 
1l,AFSMAX(10)~OCFMIN;oeFNOH,ONP(10,7),PA(10,10',FLAG,0CF{10,7"OFP{ 
210,?),RRC10,'1"ONPHAX,ONPMIN,IFILE{25,23"REQFILE{25,5Z),CUMDIF, 
3EQUflU~R 

C RESET REQUIREMENTS FILES 
C 

c 

0051=1,25 
DD 5 J::1iS2 

5 REQFlLfUI,J)=O 
002001.=1,10 
I.{IFILECL,11).NE;1)GO TO 200 

C SET START CONDITIONS 
C 

Cur~DI f::O 
00 10 1::1,7 

10 IONP(L;!)=ONP{L,15 
FESCL,1)~IFILE(t.,'6' 
W I P ( L , 1 ) i: I F I LE ( I. .1 8) 
OFP(L,1)=IONP{L,1) 
IFCMODE:NE.3)GO TO 12 
IFllE(l;-23):;:Q 
GO TO 19 

12 1(=0 
DO 15 J:::2,5 

15 K=K+ORF(L,J) 
IFILE{L;2l,=K*EQUBUFR/52:0 

c 
C SET FIRST QUARTER LOAD AND CALCULATE OPENING ORDERS 
C 

c 

19 AFSMAX(L)=IFILE{L:Z3) 
COL(L,2)=COL(L;2)~COL(L,1) 

·oeF(L,1)=O 
DO 20 1:::2," 

20 OeF(L,1)~OCF(L:1'~COLCL;I) 

C RESET QUARTER COUNTER 
C 

c 

N=1 
30 N=N+1 

tW=N'" 
NP=N+1 
IFCNP.LE:7)GO TO 40 
NP"? 

C SET PLAN CHANGE CONSTRAINTS 
C 

4Q CALL LIHIT(OFP!L,NNl~N,&170:IONP{L.N'.ONPMAXiONPMIN,CUMDIF) 
IF{IPRINT.GT.1)GO TO 55 
WRITE(2.5n)L~N;ONPMAX;ONPM!N 

50 FORHAT{1HO,6X,IPRODUCT = ',15,6X;'PERIOD = '.!5,6X,'ONPMAX = 1,15; 
16)(.'ONPIHN = ';15) 

SS FLAG=O 



I 

C 
C 
C 

c 

CALCULATE INITIAL OFF~LINE PLAN 

J=O 
60 J=J+1 

IF(J,LE:'0)GO TO 70 
J =J" 1 
GO TO 101 

70 OFPCL,N)mR(L;J)*13.0 

C CHECK FOR ZERO RUNNING RATE 
C 

c 

IPCR(L;J).GT.OIGO TO 80 
OFPCL,N):WIP(L;NNj 
WIPCL,N)=O 
ONPC Ld'):'O 
GO iD 90 
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C CALCULATE NOMINAL W~I:P. AND ON~LINE PLAN 
C 

80 WIP(L,N)=IFILE(L,125*R(L~J) 
ONPCL,N)=OFP(L:N)"WIP(L,NN)~WIP(L,N) 

C 
C CHECK AGAINST MATERIAL PLAN CONSTRAINTS 
C 

90 IFCONP(L,NI.lE.ONPMAX)GO TO 100 
FLAG=1 
IF(J.EQ:1)GO TO 1QO 
J =J~' 
GO TO 7'0 

c 
C fLAG IS SET TO 1 WHEN MAXIMUM MATERIAL PLAN IS REACHED 
C 

100 IP(ONP(L~N).GE.ONPMIN) GO TO 101 
IF(FLAG:EQ.O) GO TO 60 
ONP( L,N) =nNP~l!N 
IF(Wlp(L;NN)~GT.WIP(L;N»GO TO 102 

J =J + 1 
102 WIP(L,N)=IFI(EIL,12)*RCL7J) 

OFP(L,N)=ONP(L:N)+WIP(L,NN)~WIP(L,N) 
C 
C CHECK FOR ZERO FORWARD REQUIREMENT 
C 

101 IFCORFCl;NP).GT.O)GO TO "0 
IF(COCFCL,NN'+ORFCL;N»,GT.(RRCLiNN).,3+FESCL,NN)+WIPCL7NN»))GO TO 

, 1 0 7. 
WIPCL,N)~WIP(L~NN)~OCF(L~NN5.0RF(L,N) 
IF(WIP(L;N'.LE.O)GO TO ,03 
FES(L,N'~FES(L;NN) 
GO TO 105 

103 WIP(L,tn=D 
OCF(L,N,=OCFCL:NNj+ORFCL:N)"WIPCL,NN) 
FES(L,N'iFESCL,NNj.OCF(L~N) . 
IFCFESCl,N).GT.O)GO TO 105 
FFS(L,N)=O 

'05 PACL,N)=OCFCL,NN)~ORF(L;N) . 
OFP(L,N)=PA(l,N)+FeS(L,N)~FES(L.NN) 
GO TO 109 

107 OFP(L,N)~RRCL,NN)*'3 
FESCL,N)~fES(L;NN) 
Ph(L,U):OFPCL,N) 
WIP(L,N)=RR(L,NN)~IFILE(L,'2) 
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109 O~PCi,N)~OFP(L:N)~WIPCL,N)RWIPCL;NN) 
RR(L,N)~RR{L7N~' 
OCFCL,NliOCFCL;NNI+ORFCL;N)~PACL;N) 
GO TO 162 

c 
C CALCULATE STOCK AND PRODUCTION TO BE ALLOCATED 
C 

110 FESCL,NI=IFILE(L,23,/2.0 
C 
C IS STOCK INCREASING 
C 

c 

IF{FES{L;N).LE.FESC(~NN»GO TO 120 _ 
IF(OFPCL.N).GT.CFESCL;N)~FESCL,NN»)GO TO 120 
FES(L,N)=FES{L;NN) 

120 PACL,N)=OFP(L,N)·FES(L,N)+F~SCL~NNI 
OCFCL,NliOCFCL;NN)+ORFCL;NIMPACL,N) 
IFCOCf{L~NI1124,126;126 

124 FESCL,N)=FES{L;N)MOCFCL,N) 
GO TO 120 

C CHECK FOR OVERLOAD 
C 

126 IFCCOLCl;N).lE.PACL;N»GO TO 140 
IFCFLAG~EQ.O)GO TO 60 
IFCCCOLCL,N)~PA(L;N»;GT;FESCl,N)'GO TO 130 
FES(L,NI=FES{L~N'"COL'L,N'+PACl,N' 
GO TO 120 

130 FES(L;NI=O 
PA(L,N)=OFPCL,N)+FES(L,NN) 

C 
C CHECK FOR INCREASING ORDER nOOK 
C 

140 IF(OCFCl;N).LT.OCFNOM*RCL,J"GO TO 150 
IFCFLAG:EQ.O)GO TO 60 

C 
C CHECK FOR 1ST QUARTER UNDERtOAD 
c 

150 IF(N.GT~2)GO TO 155 
IfCPACL.N).LE;eOLIL;N)+!Fl~CORF(L,N)*(13.0CFMIN)/13.01)GO TO 155 
FES(L,N)=FES(L;N)~PA(L.N)pCOLCL.N).IFIXCORF(L,NI*C13.0CFMINI/13.0> 
GO TO 120 

c 
C CH~CK FOR MINIMUM ORDER SbOK 
C 

155 IF(OCF(L.N).GT.OCFMIN.ORF(L;NP5/13.0)GO TO 160 
PESCL.N)=FES(L:N)~OCFMIN.DRF(L.NP)/13.0"OCFCLIN) 
PAC(,N):OFPCL,N)·FESCL.N)+FESCL,NN) 
OeF(L,N)=OCr(L;NN).ORFCL~N)~PA{L.N) 

160 RRCL,N)=R{L,J) 
162 IF(N.GT~3IGO TO 165 

CUMDIF=cUMDIF.IONP(L~N)~ONP(L,N) 
165 IF(N,LT:7)GO TO 30 
200 CONTINUE 

RETURN 
170 RETURN 1 

END 
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B31 - SUBROUTINE QPLANPRINT 

The subroutine QPLANPRINT serves two purposes: 

a) to portray the new quarterly production plans resulting 
from the subroutine QPLAN; 

b) to present the information in a readily readable form, 
which includes a calculation of the actual order load in 
weeks. This data is not required as part of the model logic, 
but completes the plan presentation format as used within 
the Company and permits diagnostic analyses. 

In addition to the presentation of the quarterly based file contents, 
QPLANPRINT also identifies the parameters applicable to the quarterly 

plan calculation. 

r----

I 

EVEl l)-"N,--_-. 
TEM? 

y 

CALCULATE 
ORDER LOAD 
IN WEEKS 

WRITE 
REPORT 

t. ____ _ 

Summarised Flow Chart - Subroutine Qplanprint 

--------------------~------------------------~-------------------
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c 
C QPLANPilINT 
C 

c 
c 
c 

c 
c 
e 

SUBROUTINE QPLANPR!NT(OAFleOL,FEs,WIP,10NP,R~.FSMAX,OCFMIN,OCFNOM1 
10NP,PA,OCF,OFP~RR;AFILE,IFILE) 

REAL AFILE(25,3) 
INTEGER ORF(10;7';COL(10~7';FES(10,7),WIP(10;7',IONP(10,7),R(10,10 

1',AFSMAX(10);OCFM!N;OCFNOH,ONP(10,7);PA(10,10',OCF(10,7',OFP(10,7) 
2;RR(10,11),PASUM,OCFWKS(7),IFILE(25,23) 

00 100 K=1,1Q 
I~CIFILF(K,11).NE:1)GO TO 100 
WRITE(2,30IAFILE(K,1) 

30 FORI1AT(1H1,1/116X;fQUARTEALV PLAN FOR PRODUCT TVPE',2Xi1ABllf) 

CALCULATE WEEKS WORTH OF ORDERS CARRIED FORWARD 

COL(K,2)iriOL(K;2)~COLCK;11 
00 aoN=1,7 
I:N 
PASUf1;0 

40 1=1+1 
IFCI.Le:7)GO TO 50 
PA(K,I}:PA(Kil-') 

50 PASUH=PASUI1+PA(K,I) 
IF(OCFCK,N).LE;PASUM)GO TO 60 
IF(I.LT:10)GO TO 40 
PASUM;::OCf (K, N) 
Go TO 70 

60 PASUH=PASUH-PAIK,l) 
70 IfCPA(K;I).GT.D)GO TO 75 

M=1 
GO TO 80 

75 M::PAO:; Il 
80 OtFWKS(N)~(I~N~1)~13i(OCFCK;N)~PASUH)*13/M 

WRITE REPORT 

WRIT E ( 2 ; 31 0) (0 C F ( K , Il ;' I ,,1 , 7) ',' (0 C F W K S ( I ) , I = 1 , 7) , ( COL( K , I ) I 1=1 , 7) , (0 
1 R F ( K , I ) : I ::: 2 • 7) ; ( P A ( K f'I ) , I = 2 ; 7) , ( F F. S ( K, I ); I = 1 j 7' , (0 FP ( K • I ) , I = ? , 7) , ( 
2WIP(K,!):I=177),(RR(K;I)71=Z:7),(ONP(K,I),I=2,7) 

31 0 FOR I~ Are 1 HO, 6 X, 'Q U A R rE R , , 21 X; , fl IF' , 5 X 'j , Q 1 ' , 5 X, 'Q 2 ' , 5 X if Q 3 ' , 5 X, , Q 4 'i 
15X, 'Q5' ;'sx, 'Q6ff6X, 'ORDERS CARRIED FORWARD' ,4X,7I7116Xi 'ORCER BOOK 
2 (WEEKS)',8X;717/16X~'CURRENT ORDER LOAD',BX,717/16Xi'ORDERS RECEI 
3V~D FORECASTI,9X,617/16X~'PRODUCTION TO BE ALLOCATED'~7X,617/16X,1 
4STOCK',21X,717J/6X, iOFF"LlNE PLAN' ,20X,6171/6X, 'WORK IN PROGRF.SSI'i 
510x,717116X,ILlNE RUNNING RATE',16X,6I7116X"MATERIAL PLAN',2nx,61 
67/1) 

W R I le ( 2; 3 2 0) ( ION P , K ; 'Jl , J " 2 , 4) , A F S ~1 A X ( K) , 0 C F rH N , 0 C F NOW, C R ( K , J ) , J = 1 ,-
11 0) 

320 FORMAT(1HO,6X,fNOTES; ••• 7'11111X, 'PREVIOUS MATERIAL PLAN',7X,317fl 
111X, fHAXII~UM AUTHORISED STOCK',11l1111X, 'MINIf1UM ORDER BOOK',7X,171 
2/'1X,INOMINAL ORDER BOOK\,7X~1711'1X7'RECOMHENDED RUNNING RATES',S 
31 'i'1I36X, 517) 

100 CQNT1~JUE 
RETURN' . 
ENt> 
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QUARTER LV PLAN FOR PRODUCT TVPE MF6AM 02 

QUARTER B/F Q1 Q2 Q3 04 05 06 
ORDERS CARRIED FORWARD 310 3R5 372 347 310 262 212 

ORDER BOO~ (WEEKS) 9 9 9 8 7 6 5 

CURRENT ORDeR LOAD 25 285 0 0 0 0 0 

ORDERS RECEIVED FORECAST 518 507 495 483 472 461 

PRODUCTION TO BE ALLOCATED 443 520 520 520 520 51 1 

STOCK 0 77 77 n 77 77 86 

Orr-L1NE PLAN 5'20 520 520 52~ 520 520 

WORK IN PROGRESS 80 . Ra 80 80 80 80 80 

1I NE RUNrnNG RATE 40 40 40 40 40 40 

MATERIAL PLAN 520 520 520 520 520 520 

NOTES ••.•• 

PREVIOUS MATERIAL PLAN 520 520 520 

MAXIMUM AUTHORISED STOCK 154 

HI NIMUr~ ORDER SOOK 6 

NOflJ"AL ORDER ROOK 10 

RECOM~ENDED RUNNING RATES 0 2 S· 12 18 

25 40 70 110 150 

Sample Product Quarterly Plan 
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B32' - SUBROUTINE QTREVENTS 

Subroutine QTREVENTS controls the sequence of the quarterly 
activities, the majority of which are dependent modules. 

a) Dependent modules 

QTRRESET - resets the planning and execution files in 
preparation for the next quarterly cycle. 

FORECAST - calculates the quarterly, orders received 
forecast from the order received history. 

QPLAN establishes a new quarterly plan in response 
to the new orders received forecast. 

QPLANPRINT - optional module permitting the result of the 
planning process to be examined. 

WEEKLYPLAN - converts the time base from quarterly to 
weekly planning data. 

EXPLODE 

SCHED 

RECEIVE 

- generates nett requirements for lower level 
parts by using the product structure 
relationships. 

- establishes the supplier schedule for component 
items. 

- determi nes the actual input pattern of materi a 1 
against the planned supplier schedule. 

b) Independent modules 

TREND! 

EBQ 

- modifies the product mix data when orders re­
ceived trends are introduced into the model. 

- calculates the "economic batch quantity" to be 
used in the sub-assembly programme determination. 



HECALCULATE 
PRODUCT MIX 

TREND 

ESTABLISH 
PRODUCTION 

PLAN 

CALCULATE 
MATERIAL 

REQUIRHIENTS 

ESTABLI SH 
SUPPLIER 
SCHEDULES 

DETERMINE 
MATERIAL INPUT 

PATTERN 
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SEGI~ENT NANE 

QTRRESET 

TREND f_ 

FORECAST 

QPLAN 

QPlANPRINT 

WEEKLY PLAN 

EXPLOOE 

EBQ 

SCH[a 

RECEIVE 

Summarised Flow Chart - Subroutine Qtrevents 



- 420 -

c 
C QTREVENTS 
C 

SUBROUTINE QTREVENTS(ORDHIST7AFILE,IFILE,IPRINT,COL,ONP,R,RESPONSE 
1iISEED1;TABLE1;ISEED2;TABLE2iOCFMIN,OCFNOM,SCHEDULE,INPUT,OPFILE,O 
ZRDBK,TOTAL,WEEK,REFYEEK,TQTR~EXFILE,REQFILE,OELPLAN,NETPLAN,ICOUNT 
3;ISHORT;CAPACITV,UTIL,LEADTH7TREND,TABLE6,PRODHIX,ALLQ1HODE.,EQUPER 
4F,ITEMPERF,ORDPERF,EQUBUFR) 

REAL AFILE(25,3),TRENP(7),PROOMIX(7) 
INTEGER IFILE(25,23)70RDHIST( 5,12),ORF(10,7),COL(1017);FES(10,7)1 

1WIP(10,7),!ONP(10;7)~R(10,10),AFSMAX(10),OCFMIN,OCFNOMIONP(10,7),P 
2A(10,10)70CF(10,7),OFP(10'?)~RR(10~11),REQFILE(25,52),DELPLAN( 5,5 
32),CAPACtTV. RESPONSE,TARLE1(7,2),TADLE2(7,2),ISEED1~ISEED2,SCHED 
4ULE(25,13),INPUT(25;S2),OPFILe(125,515,10),ORDUK( 5,52i20,5),TOTAL 
S(S,52';WEEK.REfWEEK;EXFILE(25,52>,NETPLAN(S,52),LEADTM(S,52),TABLE 
66(7,2),ALLQI12.50;6!,EQUPERF(10,30>'ITEMPERF(1Q,30),ORDPERF(2.30) 
·7~ICOUNT(25).ISMORT(25),EQUaUFR 

IF(IPRINT.GT.1IGO TO 5 
WRITE(2,3) 

3 FORHAT(1HO,6X,'. ~ * * OTREVENTS *. * ·'/1) 
5 CALL QTRRESET(npFILE~ORDBK,TOTAL,WEEK.REFWEEK,TQTR/EXFILE,1FILE,AF 

11LE,COL;SCHEDULE,INPUT,NETPlAN7oNP,OFP,IPRINT,ICOUNT,ISHORT,LEADTM 
Z;EQUPERF:ITEMPERF;ORDPERF) 
C~LL TRf.NDIITABLE6,PRODMIX,TREND, IPRINT) 
CALL FORECAST(ORPHIST;ORF,IPRINT,AFILE,IFILE) 
CALL QPLANCORF;COl,FES,WIP,IONP,R,AFSMAX,OCFMIN;OCFNOMjONP,PA,oeF; 

10FP,RR,&1QO.IFILE;REQPILE,IPRINT,MODE,EQUBUFR) 
IF(IPRINT.GT.5)GO TO 10 
CALL QPLANPRINT(ORF;COL,FES;WIP,IONP~R,AFSHAX,OCFHlN,QCFNOM,ONP,PA 

,.OCF,OFP,RR.AFlLE;IFILE) 
10 CALL WEEKLVPLAW(OFP;REQFILE;IFILE,PA7DELPLAN,IPRINT,AFILE) 

CALL EXPLODE(A~ILE/IFILE:REQFILE~IPRINT,ALLQ) 
C~LL EBQ(REQFILE,IFILE,IPRINT,AFILE,CAPACITV,UTIL) 
CALL SCHED(REQFILE,SCHEDULe;RESPONSE,IFILE,AFILE,IPRINT) 
CALL RECEIVE(SeHEDULE~INPUT;IREE01,TABLE1,lseED2/TAeLE2~IFILE.IPRl 

1NT,RESPONSE.AFILEl 
100 RETURN 

END 
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B33 - SUBROUTINE QTRRESET 

The prime planning files are reset each quarter by subroutine 
QTRRESET, thus limiting the amount of redundant file space in 
the model. QTRRESET also initialises a number of files and para­
meters used for performance measurement and diagnostic analysis. 

The quarter counter is reset to 13.0 weeks and the component ser­
vice level status variables are initialised in preparation for the 
next quarterly cycle. For the first simulation cycle only, the 
off-line plan, OFP, is loaded with the material on-line plan, ONP. 
The parameter REFWEEK .is incremented by 13 weeks, indicating the 
last week number of the previous quarterly period. 

The following files are then reset as indicated. 

Order 
Load 

a) ORDBK 

. The equi pment order book cannot be s imp ly advanced by thi rteen 
weeks, since the overdue orders are still required to be 
serviced. In the interests of file economy, these records 

Time 
Now 

are transferred to the "tail end" of the file and identi­
fied with an "overdue" flag as shown. 

Period 

Order 
Load 

Time 
Now 

Resetting ORDBK 

Overdue 
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b) ONP 

The material plan, which is carried forward to QPLAN as a plan 
constraint, is reset by moving the data forward by one period. 

c) TOTAL, NETPLAN, INPUT, EXFILE 

The total load, .loading plan, material input and expedite 
files are each organised into 52 weekly pe~iods. In each 
case the overdue periods are discarded' and the file contents 
advanced by 13 periods. 

d) SCHEDULE 

The schedule file contains twelve monthly periods plus a 
gross overdue, or arrears, value. The residue of the current 
quarter is added to the arrears total and the file advanced 
in three period$ increments. 

e) The current order load is derived by searching ORDBK for 
undelivered quantities and loading these into the file COL 
for subsequent use by subroutine QPlAN. 

f) The files containing order performance statistics are 
cleared down in preparation for the next quarterly cycle. 
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(SU~ROUT! NE 
qTRRESn 

RESET-
QUI\RTER, l!EEK 

COUNTERS 

RESET SERVICE 
LEVEL COUNTERS 
AND lEADTIME 

INCREMENT 
REFEREnCE WEEK 

ADVANCE ORDER 
BOOK ONE 
QUARTER 

ADVANCE MATERIAL 
PLAN, TOTAL LOAD, 

EXPEDITE AND 
INPUT FILES 

ADVANCE 
SCHEDULE 

fiLE 

CALCULATE 
CURRENT ORDER 

LOAD 

RESET DEll VERY 
PERFORI~ANCE 
STATISTICS 

RETURN) 

Summarised Flow Chart - Sub-routine Qtrreset 
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·c 
C QTRRESET 
C 

SUBROUTINE QTRRESET(OPFILE,ORDBK,TOTAL,WEEK,REFWEEK,TQTR, EXFILEi 
1IFILE,AFllE,COL.SCHEDULE;INPIJT.NETPLAN,ONP,OFP,IPRINT~ICOUNT,ISHOR 
2T.LEADTH~EQUPERF,ITEMPEAF,ORDPERf) 

REAL AFIlE(25,3) 
INTEGER IFILE(2S,23)~OPFIL~(125,5.5,10),ORDnK( 5,52,20;S).TOTAL( 5 

1~5Z),WEEK. eXFILE(25iS2),COL(10,7),REFWEEK,SCHEDULE(2S;13l,INPUTI 
225 , 52) ttJ E T P L A N ( 5 , 52) ',' 0 F P ( 1 0; 7) .0 N P ( 1 O. 7) , I HO L D ( 5) , LEA D T IH 5 • 52) , F. Q U 
3PERF(10.30),ITEMPERF(10;30)70ROPERF(2,30),ICOUNT(25),ISHORT(25) 

IF(IPRINT.GT.1'GO TD 3 
WRITE(Z;1) 

1 FORHAT(1HO.6X,I* ~ * ~ aTRRESET *. * *'//) 
3 TQTR=13':0 

WEEK'" 
00 2 I=1~?5 
ICOUNTO)=1 

2 ISHORTO)=O 
00 4 1::1':5 
00 4 J=1 ':52 

4 LEADTH(J '; J):::O 
IF(REFWEEK.GT.O) GO TO 5 
DO 243 ~J=1. 5 
DO 243 J=1.7 

243 OFP(N,J):ONP(N7J) 
5 REFWEEK=REFWEEK+13 

C 
C RESET ORDER BOOK 
C 

DO 80 1=1,5 
IF(IFILE(I,11).GT;1)GO TO 80 
00 80 1"A=1, 13 
Hf=MA-t39 
MQ =MA+ 2/S 
DO 80 MD=1.20 
DO 50 ME=1.S 

50 IHOLDCME)cORDBKCl;MA7MD,ME) 
DO 60 MR=MA.HG;13 
MC=t1B+13 
DO 60 t~F.=1, 5 
ORDBK(I.MB,Mn,ME)~ORDAK(I,MCiHD,ME) 

60 CONTlIWE 
00 70 I~Ec1, 5 

70 ORD~KCI.MF,11D,ME)DIHOLD(ME) 
IF(ORDBK(I,H~,MD,3)~EQ.O)GO TO 80 
ORDBKCl.MF,MO,4)=1 

80 CONTINUE 
C 
C RESET ON LINE PLAN 
C 

c 

DO 120 1=1,10 
00120J:i:1.6 
K =J + 1 

1200NP(l,J)"ONP(!;K) 

C RESET TOTAL LOAD,EXPEDITE FILr AND INPUT FILE 
C 

DO 174 1=1,S 
DO 170 J=1,39 



c 

K=J+13 
NETPLAN(I,J)=NETPlAN(I,K) 

170 TOTAL(I;J)=TOTlL(I,K) 
DO 172 J:i:40.S2 
NETPLAN(I,J)=O 

172 TOTAL(! ;'J) =0 
174 CONTINUE 

IF(IPRINT.GT;3)GO TO 175 
WRITE(Z;,,0)REFWEEK 
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110 FOR~1AT(1H1,6X,IFlLES RESET AT END OF QUARTER'1/6X,'REFWEEK=',14) 
CALL ORnBKPRT(ORDBK~AFILE,IFIlE,TOTAL,REFWE~K) 

175 IF(IPRINT.GT.4IGO TO 179 
WRITE(2;'76) 

176 FORHAT(1HO,6X,IEXPEOITING FREQUENCY'/) 
00 178 1=1,25 
IF(IFILF(I,1f).NE;4)GO TO 178 
WRITE(2;,77)AFILE(I;",CINPUT(I,J),J;1,20),CEXFILE(I,J,7J=1,20) 

177 FORHAT(1~ ,6X,A8,20I5/,4X,20ISS 
178 CONTINUE 
179 DO ,901=,,25 

IF(IFILE(I,11).NE:4)GD TO 190 
D0180J::1,39 
Ko:J+13 
INPUTCI;J)=INPUT(I,K) 

180 EXFILE(I;J)=EXFILE(I7K) 
00 '83 J=40,52 
INPUT(I;J)=O 
EX F I LE (I~'J) =0 

183 CtlNTINUE 

C RESET SCHEDULE FIle 
C 

c 
c 
C 

DO 185 J:i:2,4 
'85 SCHEDULE(I,1)=SCHEDUlE(I;')~SCHEOULECI,J> 

DO '86 L=2,10 
K=L+3 

186 seHEDULE(l,L)=SCHEDULE(!iK> 
lP(IPRINT.GT.3)GO TO 190 
WR IT E C 2 ; 1 87) A F ! LE ( I ;", , • ( 1 N fl U T (I , ~ ) , J =, , 20) , ( E)( F XL E ( I , J ) 7 J = 1 ,20) , ( S 
1CHEDULE(I,J)~J=1,'3) 

1 87 F 0 ~ ~1 A T ( 1 HO, 6X, , PRO D U C T •• ; • ,; A 81116 X, , 1 N P UT ' , 8 X , 20 I 5116 X, , EX F Il E ' , 7 
1X,2015116X, 'SCHEDULEI;,315) 

190 CONTINUE 

CALCULATE CURRENT ORDER LOAD 

200 IF()PRINT~GT.3)GO TO 205 
WRtTE(2,203) (J;J=1,6) 

203 FORHAT('HD/6X,ICURRENT ORDER LOAD',2X,'O/O'i3X,6(3X,'QfiI1» 
205002501=1,5 

IF(IFILE(I,11).NE~1)GO TO 250 
COLCI,1)=O 
Do 2'0 1.=1,52 
00 21 0 11 = 1 , 20 
IF(DRDRK(I,L~M;4):EQ.O)GO TO 210 
COL(I,')=COL(I;1)~ORDaK(I.L;M,3) 

210 CONTINUE 
00 230 J=2,5 
COL(I,J)cO 
K=(J .. ') .. ,3 
N"K~'2 



c 

DO 230 L:'N,K 
DO 230 M=1.20 
IfCORDBKC!.L;M;4);EQ~') GO TO 230 
COLCI,J).COLCI;J).ORD8KC!.L:M,3) 

230 eONT!NUF. 
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ItCIP.INT:GT.3)GO TO 250 
WRITE(2;220)AFtLE(I;11,CCOl~I.J);J.177) 

220 FORMATt1HO.10xiA8;6X?IS;3X,6IS) 
250CONTJNUE 

C RESTT ~!(lVERY .ER,ORMANCE STATISTICS 
C 

DO 260 1.~.1O 
DO 260 J-1,30 
EQUPER~ (I, J)"O 
ITEMPERF<I.J);:l1 

260 CONT! HUE 
DO 2'70 1.1,2 
DO 2'70 J1:1.30 
ORDPErH,(i.J)irO 

270 CONTINUE 
RETURN 
END 
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B34 - SUBROUTINE RANDOM 

The generation of pseudo-random number streams is required 
to support the various sampling tables and distributions 
accessed by the model. 

Two factors were considered when selecting a suitable pseudo­
random number generator design: 

- the generator should be capable of accepting an 
external seed, which could be returned for future 
use. This facilitates the identification of a unique 
stream of seeds with a particular sampling facility. 

- the generator should be capable of accepting negative 
seeds if antithetic sequences are required. 

,The design chosen is a multiplicative congruential method as 
described by Naylor et al 096~). The ,model is designed to run 
on an ICL1904S computer, which is a 24 bit word machine. 

The number of bits available for number definition is 23. 

The modulus, m = 2b, where b is the number of binary digits 
(bits) in a word. This m = 2b = 224 

The value of "a" which is rel,atively prime to "m" is given by 
the congruence relation 

a = .:!:. 3 (mod 8) 

which may be expressed as 

a = 8t + 3 

where "t" is any positive integer. "t" should be chosen to give 
"a" close to 2b/2. or 2048 (for a 24 bit machine). Hence a value 
of 2048 - 3 = 2045 was selected. 
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A starting value no (the seed) is selected, which should be 
relatively prime to 2b, a condition which is satisfied by any 
odd number. 

The product ano will consist of 2b bits, the lower-order "b" bits 
representing nl • This value is returned as a seed for subsequent 
use. The subroutine returns r l , which is a uniformly distributed 
variate defined on the unit interval, where r l = nl/2b = nl /223 

The subroutine will produce a series of random variates rl ••• rn 
which will repeat after 2b-2 = 2097152 numbers. 

The subroutine depends upon the standard FORTRAN compiler logic, 
where an integer multiplication instruction automatically discards 
the high order b bits. The compiler "XFAT" will not normally allow 
this condition (which results in the overflow register being set), 
thus an error trap has been introduced to suppress an error exit 
on overflow condition. The error condition is re-established on 
leaving the sub-routine. 

The subroutine is based on an IBM library program modified to 
comply with the above parameter. definitions. A sequence to accommo­
date negative seeds has been included to provide the facility of 
antithetic streams. 

The output of the pseudo-random generator has not been tested by 
any of the standard statistical methods. Sequences of numbers 
have been visually checked as a uniform distribution and after 
application in a random normal deviate generator. Both instances 
provide acceptable results in the context of the model. If a 
rigourous analysis of results is required, including meaningful 
tests of significance, appropriate statistical tests must be 
applied. 
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c 
C RANDOH 
e 

C 

SUBROVTrNF. RANbOM(E;J) 
EXTERNAL OVER 
CALL FTRAP{OVER) 
H(J)60.40.10 

10 J,,204S*J 
U(Jl20;40,30 

20 J=J+838fl607+' 
30 E=J/838fl608;O 

CALL fRESH 
R ETUR N 

40 IJRITE(2;'S() 
50 FORllAT(1HD.6X,IZERO RANDOM STREAMI) 

STOP 
60 J=Z04S*J 

IF{J)80;40.70 
70 J=J~8388607~1 

,80 E=I.D+J/838860B.D 
CALL FRF.Ser 
RETURN 
END 

C ERROR TRAP 
e 

ERROR TRAP 
SUBROUTINE OVER(I) 
IF(I.EQ:SO)GO TO 100 
IJRITE(2;'1O) I 

10 FORMATC1HO,6X,IEXECUTION ERROR ~1,13) 
PAUSE Er. 

100 RETURN 
END 
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B35 - SUBROUTINE RECEIVE 

The schedules of planned deliveries from the supplier are 
established in subroutine SCHEO and maintained in montfily 
buckets in file SCHEDULE. The actual deliveries will tend 
to conform to a pattern around the planned receipt date. Subroutine 
RECEIVE establishes the deviation from the planned receipt date 
and creates a new file, INPUT, which contains the weekly pro­
gramme of actual material receipts. 

The schedule response time, which is the period during which no 
changes may be made to, the supplier schedule, is also applied 
to the input file. This ensures that the two files, SCHEDULE and 
INPUT are consistent. The response time is stored in months 
for use in SCHED and is converted to an equivalent weekly value 
for use in RECEIVE. 

The schedule of supplier deliveries is maintained in SCHEDULE as 
a series of monthly quantities due in the last week of the month. 
Subroutine RECEIVE determines, for each scheduled receipt, the 
actual delivery week. Two sampling tables are used to determine 
the spread around the scheduled date; the first is applicable 
to normal deliveries beyond the schedule response time, and 
the second is applicable to "arrears" to schedule. 

The file INPUT is re-created each quarter following establishment 
of the file SCHEDULE in subroutine SCHED. All data in file INPUT 
is cleared down beyond the schedule response time and the data 
within the response period is carried forward. No further changes 
to the data currently within this period are permissible. 

File SCHEDULE is interrogated for finite scheduled receipts. 
The actual receipt date of the batch is determined by sampling 
from TABLE 1, which is a frequency histogram defining the 
deviation from the planned date and is of the form shown in 
(a). The relative frequency for each interval is shown in (b). 
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RELATIVE 
FREQUENCY 

(b) 

-3 -2 -1 0 1 2 3 

DEVIATION (WEEKS) 

Thus, the actual delivery date is equally distributed around the 
planned date with a maximum deviation of 3 weeks. The scheduled 
batch is assumed to be delivered in one shipment, thus the scheduled 
quantity may be loaded into the appropriate week in file INPUT. 

Within the schedule response time, the gross value of schedule 
receipts is compared to the actual input batches in file INPUT 
for the same period to arrive at a net value. This net value is 
treated as a schedule arrear. Arrears inputs augment the normal 
receipt batches, the receipt dates being derived by sampling 
from TABLE 2. TABLE 2 is a cumulative frequency histogram 
defining the actual delivery week as shown below. 
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File INPUT is, therefore, created from three elements: 

a) Previous INPUT data, within the response period; 

b) Arrears to schedule, being the difference between the 
schedule batches and the actual input within the 
response period; 

c) Normal schedule receipts beyond the response period. 
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c 
C RECEIVE 
C 

c 

. SUBROUTINE RECEIVECSCHEDULE;INPUT,ISEED1~TABLE1,ISEE02iTARLE2,IFlL 
1E,IPRINT;RESPONse;AFILE) 

C FIRST BUCKET OF SCHEDULE IS ARREARS 
C EIGHT WEEKS OF INPUT IS FIXED 
C 

REAL AFILEC25,3) 
INTEGER INPUTC25,52~7SCHEDUlEC2S;13),TABLE1C7,2),TABLE2C7,Z),1FILE 

1 (25, 23) ;RESPONSE 
IFCIPRINT.GT:1)GO TO 400 
WRITECZ;420) 

420 FORMAT(1HO,6X,'* ••• RECEIVE * * * *'11) 
400 M=RESPONSE*4 

IF(lPRINT.GT.3)GO TO 1 
WRITE(2:200) 

200 FORHATC1HO/116X,'HATERIAL INPUT') 
1 DO 70 N=1,25 

IF(IFILECN,11).NE;4~GO TO 70 
DO 5 J=t1+1,52 

5 INPUT(N;J)"O 
NETVAL=O 
Do 10 J=1,RESPONSE+1 

10 NETVAL=NF.TVAL+SCHEDUlE(N~J) 
00 15 J=1,1-1 

15 NETVAL=NETVAL-INPUTCNiJ) 
IF(IPRINT.GT.1)GO TO 16 
WRITEC2,100)NETVAL 

100 FORMATC1HO,6X,INETVAL= ';16~ 
16 DO 30 J=RESPONSE+2,13 

K=4*CJ,.1l .. 3 
IF(SCHEDDLECN,J),EQ:OlGO TO 30 
NUMBER=O 
IF(ISEE01.EQ.O)GO TO 20 
CALL HSAMPLE 1CISEED1;NUMBER:TADLE1) 
IFCCK~NUMBER).LE,52)GO TO 20 
NU~1BER=52-K 

20 INPUTCN;K+NUMB~R)~INPUTtN,K~NtJMBER)+SCHEDULECN,J) 
30 CONTINUE 

IF(NETVAL)40;65,35 
35 NUfHIER=2 

IFEISEED2.EQ.O)GO TO 37 
CALL HSAMPLE 1(ISEED2;NUMOIR7TABLE2) 

31' I=NUMBER+M 
GO TO 60 

40 00 50 I=M+1,52 
IF(INPUTCN,I>:GE.IABSCNETVAU)GO TO 60 
N~TVAL=NETVAL+INPUTCN;I) 

50 INPUTCN;I)=O 
IF(I,GT:S2) GOTO 65 

60 INPI)TCN;I)=INPUTCN'I)+NETVA~ 
65 IFCIPRINT.GT.3)GO TO 70 

WRITECZ;300IAFILE(N;1',CINPUTCN,J),J a 1,40) 
300 FORMATC1HO,6X,AB,2X;20151116X,201S) 

70 CONTINUE 
RETURN 
END 
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B36 - SUBROUTINE SCHED 

The subroutine SCHED converts the requirements plan for a pur­
chased part into a monthly "call-off" schedule for the supplier. 

The prime input to the subroutine is the net requirement for the 
part. which is presented to the program in weekly detail. The 
previous call-off schedule is used as a reference. with any 
backlog appearing as a single "arrears" value. Early deliveries 
will appear as a negative arrear to schedule. 

The existing scheduling system logic employs an eight week 
"fro~en period". or schedule response time. during which the 
previous schedule is maintained. Any prospective change to the 
schedule thus applies immediately beyond the fixed period. 

In practice. any changes required during the fixed period and 
any significant changes beyond the fixed period. would be dis­
cussed between the Purchasing Department and the supplier and a 
schedule revision is agreed. The final schedule is input to the 
system and is used to monitor supplier performance. No formal 
procedure is present to feed back the revised information and 
evaluate the implications on the plan. 

The simulation model uses an input parameter to determine the 
response time before schedule changes are effected and assumes 
that: 

a) the "frozen" period is inviolable; 

b) no manual intervention may take place; 

c) purchase order cover is available to support the required 
call-off schedule. 
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The final schedule returned to the model will thus reflect: 

(i) the previous schedule arrears; 

(ii) the first "X" call-offs of the previous schedule, where 
x·is the response time in months; 

(iii) the following new requirement in monthly periods based on 
the net requirements. 
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c 
C SCHED 
C 

C 

SUBROUTINE SCHED(REQFILE:SCHEDULE,RESPONSE,IFILE,AFILE,IPRINT, 
REAL AFILE(25,3) 
INTEGER NETPLAN(12';OLDSCHED(13),SCHEDULE(25,13),RESPONSE,REQFILE( 

125,52):IFILE(25~23' 

C NOTE THAT FIRST PERIOD OF SCHEDULE IS ARREARS 
C 

IF(IPRINT.GT.1)GO TO 400 
WRlTE(2;420) 

420 FORMArc1HO,6X,'* * .... SCHED ...... *'11) 
400 Ir(IPRINT.GT.3)GO TO 1 

WpITE(2;,50)(J;J=1,121 
150 FORMAT(1HO//6X;'COMPONENT SCHEDULES'//16X,'ARREARS',1218) 

'0070 N:',25 
rF(IFILE(N,11).NE;4)GO TO 70 
rr(IPRINT.GT.3)GO TO 2 
WRITE(Z:Z50)AFILE(N;1),(SCHEDULE(N,J),J=1,13) 

250 FORHAT(1HO/6X,'PART NUHBER';2x,AB//6X,'OLD SCHED',18,2X,12IB) 
2 DO 3 J=1;13 
3 OLDSCHED(J)=SCHEOULE(N,J) 

00 5 J=1i'12 
NETPLAN (J) =0 
M=4*J,.3 
DO 5 K=rl',M+3 

5 NETPLAN(J)=NETPLAN(J)~REQFI(E(N,K' 
SeHEDUl~(N,1)=OLD5CHED(1) 
NETVAL~OLDSCHED(1) 

IF(RESPONSE.EQ.OIGO TO 20 
DO 10 J=2,RESPONSE+1 
rFeJ.GT:12IGO TO 70 
NETVAL=NETVAL+OLDSCHED(J)-NETPLANeJ-1) 

10 SCHEDULE(N,J)=OLDSCHEDCJ) 
20 K=RESPONSE 
30 K=K+1 

IFCNETVAL.GT:NEJP(AN(K»GO TO 40 
SCHEDULE(N,K.1)=NETPLAN(K)~NETVAl 
GO TO 50 

40 NETVAL~NETVAL-NETPLAN(K) 
SCHEOULECN,K~1'=O 
IF(K.LT:12'GO TO 30 

50 IF(K.GE:12)GO TO 70 
DO 60 L=K+1,11 

60 SCHEDULFCN,L",=NETPLAN(L) 
rF(IPRINT.GT.3lGO TO 70 
wRITEe2;350'(SCHEDULECN,J),J=1,13) 

350 FORMAT(1HO/6X,INEW SCHED',r8i2~11218) 
70 CONTINUE 
80 RETURN 

END 
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B37 - SUBROUTINE STKALL 

Orders which have been selected in subroutine ALLOCATE are moved 
from "open" to "allocation" status in file OPFILE and have their 
component requirements allocated against stock. This is per­
formed by subroutine STKALL. 

Entry into the subroutine is followed by a check that a free 
record is available in the allocate queue, ALLQ, for the required 
product. If the file is full, control is returned to the calling 
programme. 

The allocation queue record is created by writing into the next 
available space the order number, item number, due date and 
quantity. The minimum lead time that the order must remain' in 
ALLQ for material preparation is determined by a random normal 
deviate derived from the calling program. The shop order number, 
which links quantities of the same product, is also derived from 
the calling programme. 

For each product requirement entering the subroutine, the com­
ponents are allocated by extending the quantity required by the 
component relationships contained within IFILE. The allocation 
procedure consists of incrementing the "allocated stock" field 
in IFILE for each component by the gro.ss requirement. Each require­
ment will increment a "required" counter, ICOUNT, and each 
shortage encountered (where allocated stock exceeds physical 
stocks) will increment the "shortage" counter, ISHORT. These 
status variables are subsequently used for service level reporting. 

Where a non-stocked item (identified as "not to be issued" in 
IFILE) is encountered, a further level of allocation is per­
formed on the components of the non-stocked item. 
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c 
C SHALL 
C 

c 

SUBROUTINE STKALL(IFILE,QUANTITV,N,ALLQ,ORDNO,ITEMNO,DDATE, OUTPUT 
';ICOUNT;ISHORT7IPRINT;IMAX,AFILE,·) 

ReAL AFIlF.(25,3) 
INTEGER QUANTITV,I~ILEC25,23),REQD,HOLOC7,2);ALLQC12,50~6), 

1DDATE,ORDNO,ICOUNT(25),ISHORTc25) 
IFCIPRINT.GT.1)GO TO 3 
IJRITE(2;1) 

1 FORMATC1HO,6X,I* • *. STKALL ••• *1//) 
3 K=O 

IFCIPRINT.GT.1)GO TO 5 
IJRITE(2;ZDO)ORDN07ITEMN07DDATE,QUANTITV 

200 FORr~ATC1HO,6x,IORDNO= 1,r6,2X,'lTEMNO= 1.I6,2X,IDDATE= 'd6,2X,'QU 
1ANTlTV= '.16) 

C FIND NEXT SPACE IN QUEUr: 
c 

c 

5 DO 10 J=1,50 
IFCAaQCN;J,4);EQ~'05GO TO 30 

10 CONTINUE 
IFCIPRINT.GT:S)GO TO 140 
IJRITE(2;20)AFILE(N,1) 

20 FORMAT(1HO,6X,IEXCEEDED ALLOCATION QUEUE SIZE FOR PRODUCT NO.I,2Xi 
14 1\) 

GO TO 140 

C Move ITEM INTO ALL~CATION QUEUE 
C 

c 

30 A(LQ(N,J:1)=ORDNO 
ALLQCM;J:2)=ITEMNO 
A(LQ(N;J:3'=DDATE 
ALLQ(N;J74)=QUANTITV 

35 ALLQ(N;J:5)=NINTCOUTPUT) 
ALLQ(N;J~6)=IMAX 
If (IPRINT.GT.2)GO TO 40 
WRITECZ;38'AFIlECN,1);CALLQ(N,J,M).H=1,6) 

38 FORHAT(1HO,6X,IITEM ADDED TO ALLQ FOR PRODUCT',2X,A8116X,'DRDNO',1 
16 , 2 X, , I TE r~ NO' , 16, 2 x;' q) D ATE' ; 16," 2 x, I Q U ANTI TV' '; ! 6 , 2 X , , T 1 M El, 16, 2 X , I S 
ZHOP DRD':',16) 

C AL(OCATE COMpONENTS 
C 

40 DO 110 J=1,9:Z 
IFCIFILE(N,J);EQ~O)GO TO 110 
L!'lFILECN,J) 
ICOUNT(L)=ICOUNTC()+1 
I p=J+1 
REQD~QUANTITV·IFILElN;IP' 
I,CIF!LECL,1S).EQ:1'GO TO 50 
IFILECL;17)=IFILECL;17)+REaD 
IFCIFILECL,16).GE;IF!LE(L,17»GO TO 110 
ISHORT(L)=ISHORTCl'~1 
GO TO 110 

50 K:K.1 
HOLD(K,1'=L 
HOLD(K,2)=REQD 

110 CONTINUF. 
IFCK.EQ~O)GO TO 120 



N=HOlO(K';" 
QUANTITV~HOLD(K,2) 
K=K", 
GO TO 40 

120 ReTURN 
140 RETURN 1 

END. 
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B38 - SUBROUTINE STOCKVAL 

One of the key performance measures required of the model is to 
monitor the investment in inventory. The evaluation of inventory 
across the various production stages is executed within the 
subroutine STOCKVAL. 

Each product standard cost comprises four elements; direct material, 
material overheads, direct labour and labour overheads. The over­
head rates selected are fairly representative of the compo-
sition of a typical product. Material overheads are applied 
(or recovered) at the point of issue to work in progress at a 
rate of 20% of the standard cost of material. Labour overheads 
are applied at the point of transfer to stock (or finished goods 
warehouse) at a rate of 250% of direct labour. 

Values held in IFILE are prime costs only, nett of overhead ele­
ments. At each level of assembly, the accumulated value of prime 
costs, including the labour content for completion of the assembly 
as a stockable item, is held. If "M" is the accumulated value of 
direct material and "L" is the corresponding value of direct 
labour, the total standard cost, "S", for the assembly is 

S = 1.2M + 3.5L (1) 

Figures A/B below illustrate the assumptions used to arrive at a 
reasonable approximation of the added value as the production 
process advances. 
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The formulae used to value each category of inventory are derived 
from the above profiles. 

COMPONENTS 

The value of stock is taken as the standard cost of material less 
any material overhead contribution. The total stock value is 
the product of the standard cost and the physical stock for each 
component item. 

SUB-ASSEMBLI ES 

Sub-assemblies held in stock "are assumed to be fully completed 
including assembly and test labour. Thus, the standard value of 
each item is given by the relationship in (1) above. 

As sub-assemblies progress through work in progress, labour is 
assumed to be applied to the material linearly. The standard 
value is therefore given"by the relationship 

S = 1.2M + 1.75L (2) 
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EQUIPMENT 

Equipment is valued at four levels. Stock which is ready for 
despatch (commercial stock) is valued at the full standard 
cost as given in (1) above. 

Equipment in final test is assumed to have accumulated 95% of 
the total labour effort, giving a standard value of 

s = 1.2M + 3.3L (3) 

Equipment held in finished product stock is normally nett of 
final test labour, and has been assumed to have accumulated 
85% of the labour value. Thus, finished equipment stock is valued 
as 

s = 1.2M + 3.0L (4) 

Equipment in the product assembly stage will have accumulated 
the labour value of the comprising sub-assemblies plus a 
proportion of the final assembly labour. This is assumed to be 
70% of the full labour content, giving a standard value of 

s = 1.2M + 2.5L (5) 

All values. except commercial stock are derived from the item 
master record IFILE. Commercial stock is determined by scanning 
the product record in the orders placed file OPFILE and summing 
the items in "despatch" status. 

The ·sum of each of the above stock categories indicates the 
total inventory investment for the period. 

,-
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c 
C STOCKVAL 
C 

SUBROUTINE STOCKVAL~tFILE,MONTH;OPFILF) 
INTEGER COMPVAL,WIPVAL,SUBVAL,FESVAL;IFILE(Z5/23),TOTVAL,CSVAL,OPF 

1ILE(125;S,5i10),TESTWIP 
CSVAL=O 
COf1?VAL=0 
WIPVAL=O 
SUBVAL=O 
FESVAL=O 
TESTW!P=O 
DO 1001=1,25 
IFoIFILI,Cl,11l 
GO TO (10,20~20,30);IF 

10 FESVAL=FESVAL+IFI(E(I;16)'(IFILE(I,13)*1.2~IFILE(I,14)*3.0) 
WIPVAL c WIPVAL+IFI(E(!;18)'(IFILE(I,13)'1.2+IFIlE(I,14).2.5) 
TESTWIP=TESTWIP+IFILE(I,19)'(IFILE(I~13)*1.2+IFILE(I,14)*3.3) 
GO TO 100 

20 SUBVAL~SUBVAL+IFILE(!;'6)*(IFILE(1,'3)'1;2+IFILE(1,14).3.5) 
WIPVAL=WIPVAL.tFI~E(I;18)*(IFILE(I,13l*'i2+IFILE(I,14).2.5) 
GO TO 100 

30 COMPVAL:::COMPVAL+IFILE(I,16)*IFILE(I,13) 
100 CONT! NUE 

DO 150 1=1,125 
DO 150 J=1,5 
DO 150 Ki::1,5 
IF'OPFILE(!,J,~,9).EQ;O)GO TO 150 
L=OPFILE(!,JiK;1) 
CSVAL~CSVAL.OPFILE(I~J.K:9)*(IFILE(L:13)*1.2 +IFIlECL714)*3.5) 

150 CONTINUE 
TOTVAL=COMPVAl~SUBVAL.WIPVA(+FESVAl+CSVAl+TESTWIP 
WRITE(2;200lMONTH;COMPVAL,SUBVAL,WIPVAL,FESVAL,TESTWIPiCSVAL,TOTVA 

1L 
200 FORMAT(1HO,1116X,lsTOCK VALUES FOR MONTH',151112X,ICOMPONENTS = £1 

'~16118X;'5UB~ASSEMBLtES = et,16116X,IWDRK IN PROGRESS = £',16117Xi 
21EQUIPf1ENT STOCK .. £1 ;'161111X, 'TEST W.!. P. = £1.r6116X;'COfH~ERCIAL 
3 STOCK::: £',16iI115X7ITOTAL STOCK VALUE = £',18///1) 

RETURN 
END 
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B39 - SUBROUTINE SUBPROG 

The requirement for sub-assemblies is derived each quarter from 
the requirements calculation contained in subroutine EXPLODE. 
Since the recalculation is executed infrequently, some mechanism 
is required to review and modify the sub-assembly schedule 
according to the actual demand pattern and stock profile. This 
re-balancing is performed in subroutine SUBPROG. 

The role of SUBPROG is tWOfold; to convert the requirements into 
"economic batch quantities" and to adjust the programme for 
unbalanced buffer stocks. 

The required buffer at the end of the current period, which is 
determined by the manufacturing lead time, is calculated as the 
gross requirements extended by the number of weeks of planned 
buffer. The latter is a prime experimental parameter. 

The net result at the end of the period is derived by comparing 
total requirements (planned buffer, gross demand, allocated stock) 
with the total available stock (physical stock, work in progress, 
quantity in allocation). 

The nett quantity, if positive, will cause requirements to be 
deleted until the excess has been consumed. A negative nett 
quantity will cause a batch to be planned in the current period. 

For the period beyond the modified zone, batches are planned 
according to the frequency and batch' size contained in file 
IFILE. 

The resultant file, SUBFILE, is used to plan the manufacture of 
sub-assembly batches, initiated by subroutine ALLOCATE. 
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SUBPROG 

SUBROUTINE SUBPROG(REQFILE,WEEK,IFILE,IPRINT~SUBFILE,AFILE,ALLQ) 
REAL AFlLE(25.3) 
INTEGER REQFILE(25,52),IFILE(25,23),WEEK,SUBFILE(12,26';SUFFER,DEM 

1AND,ALLD(12.50;6);ALlQTV 
IFCIPRINT;GT~4'GO TO 1 
IJRliE(2;20S) 

205 FORMATC1HO,6X,ISUB~ASSEHBLV PROGRAMMES') 
1 DO 50 1=1.12 

IrCIFllE(I,11).EQ~2:0R.IFILE(I,'1).EQ.3)GO TO 5 
GO TO 50 

5 IF(!FILE(I,1S).NE":1)GO TO 2 
DO 6 J =1; 26 

6 SUBFllEII,Jl=O 
GO TO 110 

FIND QUANTITV IN ALLOCATION 

2 AllQTV=O 
DO 3 J=1;SO 

3 ALLQTV=ALLQTV+ALLQ(I;J,4l 

C CALCULATE BUFFER AT PERIOD END 
C 

c 

BLJFFER=O 
IFCIPRINT.GT;1lGO TO 7 
WRITE(2;200lAFfLE(I;1) 

200 FORMATC1HO,6X,11 =';2X,A8) 
7 K=IFILE(I.2Dl+WEEK+IFILE(!,12)" 

IFCIPRINT.GT.1lGO TO 9 
WRITE(2;"201l K 

201 FORMATC1HO.6X,IK =';14) 
9 IF(K.GT:S2)GO TO 50 

L=WE~K*IFILE(I;12)+2 
DO 10 J=L,K 

10 BUFFER=BUFFER+REQFILE(I;J) 

C CALCULATE DEMAND BEFORE N~XT RATCH CAN BE ALLOCATED AND MADE 
C 

C 

15 Dr:f1AND=0 
M=WEEK+IFILE(I~125·1 
IF(M.GT:52)GO TO 50 
DO 20 L=WEEK';H 

20 DEHAND=DEMANO.REQFI(E(I;L) 
IF(IPRINT.GT;1'GO TO 25 
WRITE(2;203)DEMAND,nUFFER,AlLOTV 

203 FORHAT(1HO,6X,'DEMAND "'",'!6;2X,'IlUFFER ='tl6',2X;'ALLQTY "'.16) 

C CALCULATE !lATCH SIZE AND T!lUNG 
C 

25 L .. \JEEK+12 
IFCL.LE:26'GO TO 30 
L=26 

30 Do 40 J=WEEK;L 
40 SUBFILE(I,JlcO 

NETQTVaIFILE(I;16)·IFILE(I,17,-aUFFER+IFILECI,18)-DEHAND+ALLQTV 
IF(IPRINT.GT.1lGO TO 45 
WRITE(2.204'NETQTV 

204 FORHAT/1HO,6X,INETQTY =';16) 
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45 N.IFILE(I,22) 
J=IJEEK 
IF(NETQTV.LT.OlGO TO 60 
DO 70 J =\~EE Ko"L 
IF(REQFILECI7J~.GE;NeTQTVIGO TO 60 
NBTQTVaNETQTV~REQFILE(I;J) 
S UIl F1 \. F. (\ , J) =0 

70 CONTINUE 
GO TO 110 

60 SUBFILE(I,JI=IFILE(!721) 
K=J+N 
IFCIPRINT.GT.1)GO TO 95 

90 WRITEC2~500)K,L,N 
500 FORt,1A'I'(1HO,6X,IK" ';11.,1 L=liI4,' "=',14) 

95 DO 100 J=K,L;N 
IFCK,GT:26)GO TO 110 

100 SUBFILE(l,J)=IPILE(I~211 
110 IF(IPRINT.GT.4IGO TO 50 

WRITEC2;600IAFjLECl;1),CSUnFILECI,J)7J=1,20) 
600 FORHAT(1HO,6X,A8,2X;ZOIS) 

50 CONT! NUE 
ReTURN 
END 
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B40 - SUBROUTINE TRANSLATE 3 

An essential ingredient in the design of the model was to make 
communication both to and from the model as simple as possible. 
The facility has been provided to define part number data in 
alpha-numeric code rather than restricting the modeller to numeric 
only coding, thus allowing the use of familiar code references 
and simplifying the diagnostic routine interpretation, where 
code numbers could easily be confused with parameters and 
variable data. The only constraint in code numbering is that 
the field length is restricted to eight characters. 

The subroutine accepts a real word from the calling programme, 
and compares each of the eight characters with the type code 
contained within AFILE by use of library subroutine CDr1P8. If a 
successful match is made, the logical position of the AFILE entry 
is returned as the equivalent numeric parameters defining the 
code number. 

I 
I 
I 
I 
~-- --

SELECT 
NEXT ITEM 

= I 

CO~1PARE 
CHARACTERS I---l 
WITH INPUT 

Y 

IIRITE 
ERROR 11ESSAGE 

LIBRARY 
SUBROUTINE 

CO~1PS 

Summarised Flow Chart - Subroutine Translate 3 
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C 
C TRANSLATE 3 
C 

SUBROUTINE TRA~SLATE S(AFILE,TVPE,NUMBER,*) 
REAL AFILE(25,1),TVPE 
DO 10 1='t,25 
CALL eOMP8(TVp~,AFrlE(I;'),lTeST) 
GO TO (30,10)ITEST 

'0 CONTINUE 
WRlTE(2;20)TVPE 

20 FORMAT(1HO.6X,A8,IIS AN INVALID PART NUMBER') 
RETURN 1 

30 NUMBER = I 
RETURN 
END 

.-
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B41 - SUBROUTINE TRENDI 

Subroutine TRENDI introduces a trend factor into the product mix 
sampling histogram. Thus, the behaviour of the model under 
conditions of sales growth and decay may be observed. Since the 
subroutine modifies only the probability that a particular pro­
duct will be selected and not its quantity, the overall business 
volume is not influenced. 

The .product mix parameters available to the customer order 
generator, subroutine ORDERS, are held in the integer file 
TABLE 6. The initial values of product mix are derived from 
TABLE 6 and then translated into the real file PRODMIX for 
subsequent processing. 

Trend parameters may be maintained independently for each product 
and are located in file TREND. The trend values represent the 
per unit increase (or decrease for negative trend values) in 
product mix value per period. Subroutine TRENDI is activated in 
the processing of subroutine QTREVENTS, thus each period 
represents a three month interval. 

The direct application of trend modifiers to the file PRODMIX 
will normally result in a difference between the sum of the 
product components and the original scale of 0 - 100. Each 
component is therefore modified back to this scale and the 
cumulative mix results loaded into file TABLE 6. 
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Summarised Flow Chart - Subroutine Trend; 

C TIENDI 
e 

SUIROUTINf TRENDICTABLE6;PROD~fX~TREND,IPRINT' 
REAL PRODMIX(7),TR!ND(7) 
INTEGER TAILE6f7,2) 
SUMaO.O 
DO 50 1=1." 
PRODMIX(I).PRO&MIXCI)*C1.TREN~CI» 
SUM.SUM.PRODMIX(1) 

50 CONTI~UE 
I,CIPRINT.GT.3'GO TO 65 
WRITECZ;60)CPR8DMIXC1),I.1.7) 

60 FORMATC1HO.6X,IPRODKIX WITH TREND'/10X,7F7.2) 
1,(IPRINT.GT.1'GO TO 65 
WRlTEC2.63)SUM 

6] FORMA'(1HO.6X"SUM .';F7.Z) 
65 hO 

DO '0 h1,? 
Z.Z*(PRODMIXCI'*100;0/SUM) 

70 TAILE'tl~Z).NINT(r) 
I'CIPRINT.GT.3'GO TO 90 
WRITECZ.80)'TAILE6(r;",I.,;7),(TAILE6(1,21,1.1,7) 

80 FORMA'C1HO,6X,IREVISED TAIL!'II'Ox.716/10X,7J'III) 
90 RfTURN 

END 
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B42 - SUBROUTINE WEEKEVENT 

Subroutine WEEKEVENT sequences the weekly activities and links 
the data transfer between segments. The sequence of each segment 
within the subroutine is critical to the system performance and 
integrity, since it must follow, as closely as possible, the 
real world. 

The subroutine simulates the nett effect of a week's worth of 
activities. No facility is provided to simulate a shorter time 
interval since such an approach would substantially reduce the 
computational efficiency and would provide little benefit. The 
main disadvantage is that no more than one activity may take 
place on a specific order in one week. 

The first activity each period is the generation of a new batch 
of customer orders, which are filed in the orders pipeline. 
File PIPELINE may optionally be printed for diagnostic purposes. 

Orders are extracted from the pipeline and loaded against the 
delivery plan in subroutine LOAD. 

Components which are short to allocation are expedited in subroutine 
EXPEDITE and material receipts are simulated by subroutine ARRIVAL. 

Customer orders which are still in unplanned status are selected 
for allocation against free equipment stock or for make to order 
in subroutine ALLOCATE. Subroutine ALLOCATE will subsequently 
cause components to be reserved and the order to be entered into 
the allocation queue in subroutine STKALL, together with stock 
replenishment orders as required to complete a batch. Orders 
selected for allocation against stock will be moved into "ex­
stock" status for subsequent transfer into the test queue, 
using subroutine FESALL, as the due date approaches. 

Orders in the allocation queue are moved into assembly work-in­
progress by subroutine ISSWIP when all of the components are 
available, making allowance for the component picking lead time. 

" 
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Orders which have completed the assembly process are moved out of 
the assembly queue in subroutine OFFLINE. Stock orders will update 
finished equipment stock in preparation for allocation in subroutine 
FESALL. Customer orders are moved directly to the test work-in­
progress queue. 

Subroutine FESALL selects orders in "ex-stock" status and compares 
the quantity required with the physical stock of finished equipment. 
Orders are subsequently moved into the test work-in-progress queue 
if stock exists. 

Subroutine DESPATCH selects orders from the test work-in-progress 
queue according to the priority rules selected and transfers the 
products to "despatch" status. Items transferred are analysed by 
subroutine DELPERF which will: 

a) determine whether the order, or part order may be despatched, 
according to the part shipment rules; 

b) update the delivery performance statistics. 

Items which do not satisfy the part shipment rules remain in 
i'despatch" status until the part shipment rules are satisfied. 

The status of stock in the item master file may optionally be 
displayed at the end of each weekly cycle. 

" 
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c 
C WEEKEVENT 
C 

SUBROUTINE WEEKEVENTCAFILE,IFILE;TABLE3,TABLE5,TABLE6,TABLE7,TABLE 
1'1,AV6E4:CVARN4.AVGE9;CVARN9iAVGE10,ISEED3,ISEED4,ISEE05,ISEED6,IS 
2EED7,ISEED8.ISEED9,ISEED10,ISEED11.ISEE~'2,TABLE8,AVGE12,CVARN12,C 
3VARN'O,ORDCOUNT,PIPELINE;DE~PLAN,DCFMIN,WEEK;TOTAL,ORDBK,OPFILE,OR 
4DHIST,INPUT,EXFILE,SCHEDULE;REQFILE,ALLQ,LINEQ,TESTQ,SUBFILE,EQuPE 
5RF,ITEMPERF,OROPERF;NETPLAN;REFWEEK,IPRINT,ICOUNT,ISHORT,CAPACITVi 
6LEADTM;ISORTiSUBQ;OIAGFILE,flOOE,RUNTIME) 

REAL AFllEC25,3) 
INTEGER IFILEC25,23)7TABLE3~7,2),TABLE5(7,2),TAnLE6(7~2)'TAaLE7(7~ 

'2),TABLE8C2,2)~TABLE1'(2~2);ORDCOUNT7pIPELINE(20,6,4),DELPLAN(S,5Z 
2),OCFMIN~WEEK,TOTAL(5;52),ORDRK(5,5212015) ,OPFILE(125i5,5,10) ,OROM 
3IST(5,12),INPUT(25,52),EXFI(E(25:52l:SCHEDULEC25,13),REQFILE(25,52 
4),STKORD(20)iALLQ(12~50,6),~INEQ(5,50,5),TESTQ(5,50,5);SURFILE(12 
5i26),EQUPERF(10,30);ITEtIPERF(10.30),ORDPERF{2,30),NETPLAN(S,52),RE 
6FWEEK,CAPACITV~LEADTM(5;52);SUBQ(50,4),DIAGFI~E(10,2),RUNTIME,ICOU 
7NT(25), !SHORT(25) 

00 5 1=1;10 
IF(DIAGFILE(I"),GT:{REFWEEK+WEEK»GO TO 7 

5 CONTINUE 
7 IPRINTDDIAGFILECI~';2) 

IF(IPRINT.GT.1)GO TO 30 
WRITE(2;'O) . 

'0 FORMAT(1HD,6X~'. ~ i t WEEKEVEN, ~ * * *'/1) 
30 CALL ORDERS(TABLE5,TABLE6,TABLE7,ORDCOUNT,PIPELINE,ISEED4,1SEEDS,! 

1SEED6,I5EE07IA~GE4,CVARN',!FILE,TABLE8,ISEED8,IPRINT) 
IF(IPRINT.GT.3)GO TO 40 
CALL PLNPRINTCPIPELINE,AF!LE) 

40 CALL LOAD(NETPLAN;OCFHINIWEEK,TOTAL,PIPELINE,ORDBK,OPFILE,OROH!STi 
1!PRINT;AFILE;IFILE,ORDCOUNT;REFWEEK,LEADTM) 

CALL EXPEDITE(IFI(E;WEEK;INPUT,lSEED3,TABLE31IPRINT,EXFILE,AFILE) 
CALL ARRIVAL(SCHEDULE;INPU,;IFILE,WEEK,IPRINT,AVGE9,CVARN9,AVGE10~ 

1CVARN10;ISEE09;ISEED10,lsEED11,TARLE11,AFILE) 
CALL ALlOCATE(IFt~E;REQFILE;OAOaK,STKORP,WEEK.OPFILE.ISEED'2,ALLai 
1IcOUNT,ISHORT,SUBFILEiAVGE12~CVARN12,REfWEEK,IPRINT,AFILE,DIAGFILE 
2;MODE,RUNTIHE,LINEQ) 

CALL IS5WIP(IFILE;OPFILE;AL~Q,LINEQ,AFILE,IPRINT,REFWEEK,SUBQ, 
1Is0RT,OIAGFILE~NUNTIME) 

CALL OFFLINE(LINEQ,TESTQ;OPFILE,WEEK7REQFILE,IFILf,IPR!NT,AFILE,RE 
1FWEEK,CAPACITV~ISORT:SUnQ,O!AGFILE,RUNTIME) 

CALL FESAlL(ORDBK;OPFILE;WEEK.!FILE,AFILE,IPRINT,REFWEEK,TESTa,DlA 
1GFILE,RUNTIHE) 

CALL DESPATCH(TESTa;OPFILE,WEEK,DELPLAN,IFILE,OROBK,EQUPERF,ITEMPE 
1RF,ORDPERF,TOTAL,IPRINT;AFILE,REFWEEK,ISORT,DIAGFlLE,RUNTIME) 

IF(IPRINT.GT.2)GO TO 20 
CALL PNHFPRINTIAFILE~IFILE) 

20 RETURN 
END 
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B43 - SUBROUTINE WEEKLY PLAN 

The timebase for the prime plan recalculation is three-monthly 
(quarterly) periods. This time period is too coarse for detail 
factory scheduling, for which purpose the plan is expanded into 
weekly "buckets" or time periods~ 

Subroutine WEEKLY PLAN performs this task at two levels, following 
a common logic. 

- the off-line plan, OFP, is translated into a weekly plan in 
REQFILE 

- the production to be allocated, PA, is translated into a 
delivery plan, DELPLAN. 

In practice, the computer logic within the Purchasing and Scheduling 
sub-system will cause the quarterly data to be divided by thirteen 
and this provides an equivalent weekly plan. 

The facility is available to modify the suggested plan by a 
manual override where it is desirable to reflect significant 
changes in planned activity through the period, or to more 
clearly define batch produced equipments. 

The subroutine WEEKLY PLAN combines the two requirements into 
one operation. 

Input to the subroutine is the quarterly plan derived from sub­
routine QPLAN. Based on the magnitude of the quarterly requirements, 
the decision is then made on the frequency of manufacture according 
to the table below. 

QUARTERLY FREQUENCY OF MANUFACTURE 
REQUIREMENT (x) 1 3 13 

x ~ 50 v 
50 < x ~150 

150~x 

--
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The programme will divide the quarterly requirement by the 
frequency of manufacture and schedule the resultant batch 
to the first week of the sub-period. 

Thus, a requirement of 40 equipments will be scheduled in its 
entirety for the first week of the quarter; and a requirement of 
120 equipments will be split into three equal batches of 40 
(one a month) scheduled for the first week of each month. It 
should be noted that, since the quarter does not conveniently 
divide by 3, the months are defined as commencing in weeks 
1, 6 and 10 of each quarter. 

The resultant weekly plan for the equipment is held in an array 
which defines the forward requirements over a 52 week planning 
horizon. 

Two assumptions have been made to avoid over-complication of the 
logic, neither of which will have a significant effect on the 
operation of the model. 

a) No account is taken of the actual number of working days 
in each quarter, thus each quarter is assumed to comprise 
13 equal weeks. 

b) No attempt is made to even .out the loading of batched 
products. In practice, such a policy would cause an 
uneven capacity profile throughout the quarter, but this 
is not considered to be.a major consideration in the small 
sub-set of products involved in the experiments. 

" 
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Summarised Flow Chart - Subroutine Weeklyplan 
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c 
C WEEKLVPlAN 
C 

SUBROUTINE WEEKLYPLANCOFP,REQFILE,IFILE,PA,OeLPLAN,IPRINT,AFILE) 
REAL AFJLE(25,3) • 
INTEGER OFP(10;7);REQFILEC25,52'~IFILEC25,23),PA('O,'O),OELPLAN( 5 

1; 52) 
DO 60 K,,1,5 
IF(lfILE(K,,1,;NE;,)GO TO 60 
M=1 
N=,3 
DO 30 1=2,5 
00 20 J::I~,N 
IF(OFPCK~I).GT.505GO TO '0 
REQFILECK,J)=OFP(K,I) 
OELPLAN(K,J+2)~PA(K;I) 
Go TO 25 . 

10 IF(OFP(K~I'.GT;150)GO TO 18 
DO 15 L:::J,J+9,(. 
OELPLAN(K,L+2)~PA(K;I)/3.0 

1S REQFILE(K,l)=OFP(K,I'/3,O 
GO TO 25 r? 

18 OELPlANCK,J)~PACK;I)/'3.0 
20 REQFILECK,J)=OFP(K,I)/13:0 
2S N=M ... '3 

N=N+'3 
30 CONTINUE 

IF(IPRtNT.GT.3'GO TO 60 
WRITE(Z.50)AFILE(K"l;CREQFILECK,J',J=.,52',CPELPLANCK,J),J=1,52) 

50 FORMAT(1HOII16x,tOFF~l!NE ptAN FOR PRODUCT REF. ',A8//6X,2614116X 
1~2614116X"DELlvERV PLAN t l/6X,2614//6X,26J4) 

60 CONTINUE 
RETURN 
END 
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B44 - SUBROUTINE WEEKPRINT 

Subroutine WEEKPRINT is one of the prime output segments, and 
is used to calculate and display statistics relating to service 
level and delivery performance. 

The subroutine will be activated either weekly or quarterly, 
dependent upon the diagnostic level selected. The data files 
and status variables analysed by WEEKPRINT are initialised 
by subroutine QTRRESET, following the quarterly activation. 

Component service level is defined as the number of times an 
item can be supplied from stock as a ratio of the number of 
times requested. Service level statistics are maintained and 
presented both by individual item number and as a total for 
all items, to permit further detailed analysis against the item 
usage (i.e. common part or specific to an product type). 

Delivery performance statistics are maintained in subroutine 
DELPERF at three levels; equipment, item and order. Data is 
contained within frequencyhlstograms which relate the delivery 
date achieved with the number of instances. Delivery performance 
is calculated and presented in two alternative modes; proportion 
delivered on or before the due date, or the average lateness. 
The raw histogram data is available for further analysis if 
required. 

Equipment performance is presented by product type and in total 
for all equipments; item performance is by product type only. 
Order performance is presented separately for "part shipment" and 
"no part shipment" orders. 

A further measure of customer satisfaction, the quoted delivery 
lead time, is also maintained in histogram form for further 
analysis if required. 
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c 
C WEEKPRINT 
C 

SUBROUTINE WEEKPRINTC!COUNT;ISHORT.EQUPERF,ITEMPERF.ORDPERF.IFILE~ 
1APILE.REFWEEK,WEEK,LEADTN) 

REAL AFILF.(25,3) 
INTEGER EQUPERF(10.30),ITEMPERFC,O,30),ORDPERF(Z,30),KK(30),lFILE( 

125,23l,REFWEEK;WEEK;LEADTM(S;52);TOTPERF(3Q) ,ICOUNT(25),!SHORT(ZS) 
I =REFWEFK+IJEEK 
WRITEC2,10)1 

10 FORHATC1HO,6X,'* * * * SUMMARY FOR WEEK',16,' * * * *"1) 
DO 5 J:::1:30 
TOTPEHF(J)=O 
DO 5 1=1';10 
TOTPER~(J):TOTPERF(J)*EQUPERF(I,J) 

5 CONT! NUE 
leTOTeO 
1510T=0 
WRlTE(2;90) 

90 FORHATC1HOI12X.'SERVICE LEVEL ACHIEVED'/110X,'ITEM NUMBER',6X, 
1'ITEMS REQUIRED',6X;~ITEMS SHORT',6X7'SERVICE LEVEL') 
1)0501=1i25 
IFCIFILE(I,11).NE:4IGO TO 50 
ICTOT=ICTOT+ICOUNTCI) 
ISTOT=I~Tor+IS~ORTCl) 
SERV=100.FLoATtlcnUNTC!)~ISHOAT(t»/FLOAT(ICOUNTCl» 
WRITEC2;40)AFILECI,1);ICOUNTCI),ISHORTCll,SERV 

40 FORMAT(1HO,11X~A8;'2X;16~12XiI6~12X,~6.2) 
50 CONTINUE 

SE~V=100*FLOAT(ICTOT~ISTOT)/FLOAT(tCTOT) 
WRITE(2;60)ICTOT,ISTOT,SERV 

60 FORMAT(1HO,11X;ITOTAL',15X,16,12X,16,12X,F6.2) 
KK(1):,,20 
DO 130 J =1.29 

130 KK(J+1)=KKCJ)+' 
wRITE(2;200) (KK(J) ,J=1 ,30) 

200 FnRI'AT(1HOI//6~,'DELIVERY PERFORMANCE'//3014//6X,'EQUIPMENT') 
Do 180 1=1.10 
IF(IFILE(I.11).NE~1)GO TO 180 
SUM1=0.0 
SuM2=0.0 
SU~13=O. 0 
SUM4=O.O 
SUM5:0.0 
DO 140 J=1,30 

140 SU~1=SUM1+EQUPERF(I;J) 
IF(SUM':EQ;O.OlGO TO 175 
D0150J=21,30 

150 SUM2~SUM2+EQUPERFCI;J) 
SUM2"SUf12*.OOrO/SUM1 
DO 160 J=18,30 

160 SUH3;SUH]+EQUPERF(!;J) 
SUH3:::SUtI3*1 00. O/SlJM1 
00 170J=15,30 

170 SUM4=SUf14+EQUPERF(I;J) 
SUM4:SUM4*100.0/SUM1 
DO 173 J=1,30 

173 SUH5=SUH5+EQUPfRF(I;~)*J 
SUM5=21:0~SUM5/SUM1 



175 WRITE(Z;SOO)AF1LE(I;') 
500 FORHAT(1HO.6X.A8) 
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WRIT E ( 2 ; 600) SUM 2, s U 113;' SUM 4, S U f15 
600 FORMAl<'H .... 30X;'ON OR BEFORE::'.F6.2,'Y, ~IITflIN 3 WEEKS"',F6.2. 

, IY. WITHIN 6 WEEKS,d';F6.2,Iy' LATENESS", ,F6.Z) 
WR!TE(2,700)(EQU?ERF(!,J),J;',30) 

700 FORMAT(1HO.3014/) 
180 CONTINUE 

SUM'=O.O 
SlJM2=O.O 
SUM3:0.0 
SLJMf.=O.O 
SlJM5=O.0 
DO 185 J:1.30 

,85 SUM'=SUH,.TOTPERFIJ) 
!fCSUM':EQ.O.OIGO TO 195 
DO 187 J=21. 30 

187 SUM2=SUM2+TOTPERF(J) 
SlJM2=SUM2.'OO:O/SUM' 
DO 189 J=,8,30 

189 SUM3=SUM3+TOTPERF(Ji 
SlJM3=SUM3.'OO,O/SUM' 
DO 191 J=,5,30 ,9, SUM4=SUtI4+TOTPERFtJj 
SOM4=SUM4.'OO,O/SUM1 
DO 193 J=1.30 

,93 SUM5=SUH5+TOTPERFIJj_J 
SUM5=21~O~SUM5/SUM' 

'95 WRITE(2~197) 
197 FORMAT(,HQ,6X.ITOTAL') 

WRITE(2;600ISUM2,SUH3;SUM4.SUH5 
Wn I TE ( 2 ,700) er OT PER F (J ) , J =1; 30) 
WRITE(2;800) 

800 FDRtlATC1HO,6X,IITEHI) 
DO 280 1=1.10 
rF(IFILECI,1'):NE~1)GO TO 280 
SUI11=O.O 
SUM2=O.0 
SUI~3=O. 0 
SUM4=Q.O 
SUM5=O.O 
DD 240 Ji:1,]O 

240 SUM1=SUM1+ITEHPERF(I;J) 
I,(SUM':EQ.O.O)GO TO 275 

• DO 250 J=2' ,30 
250 SUM2=SUM2+IT~MPERF{1~J) 

SUM2=SUMZ.100.0/SUM1 
DO 260 J;,1B,30 

260 SlJM3=SUH3+ITEMPERF(I;J) 
SUM3=SUH3.100,O/SUH' 
DO 270 J=15,30 

270 SUM4=SUH4+ITEMPERFCI;J) 
SUM4=SUM4.,oO,O/SUM1 
DO 273 J"1.30 

273 SlJH5 c SUH5+ITEMPERFCl:J).J 
SlJM5=Z1:0-SUM5}SUH1 

275 WRITE(2;SOO)AFiLE(X;1) 
wRrTE(2;600ISUH2,SUM3;SUM4,SUHS 
W nIT E ( 2 ; 7 () 0) <1 'lE I~P E R F ( 1 ; J) • J ,,1 , :5 0) 

280 CONTINUE 
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wRITEt2,9(0) 
900 FORMATC1HQ,6 X,IORDERSI) 

DO 390 ,,,1,2 
SUM1=O.O 
Su~'2=O. 0 
SllM3=0.0 
SLJM4=O.0 
sur~s=o. () 
DO 340 J=1,30 

340 SUM1=SUM1+0ROPERFCI;J) 
IFCSUH1:EQ.O.0)GO TO 371 
DO 350 J=21.30 

350 sUM2=SUr12+0RDPERF C!; J) 
SUM2=SUH2.100.0/SUH1 
00 360 J=11l,30 

360 SUM3=SUH3+0RDPERFC!;J) 
SUM3=SUH3*100.0/SUM1 
DO 370 J"15,30 

370 SUM4=SUH4+0RDP~RFCI;~) 
SUM4=SUMI.100;0/SUM1 
00 373 J=1,30 

373 SUM5=SUH5+0ROPERfC';Jl*J 
SUMS=21:0-SUMS/sUH1 

371 GO TO(372,376);1 
372 WRITE(Z;374) 
374 FORMAT/1HO,6X,IPART SHIP!) 

GO TO 31\0 
376 WRITE(2,378) 
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378 FORHAT/1HO,6X,iNO PART SHlpl) 
380 WRITE(2;600)SUM2,SUM3;SUM4,SUHS 

WRITE(2,700)(ORDPERF(I,J),J~1.30) 
390 CONTINUE 

WRITEC2,450) (J;'J=1 ,52) 
450 FORMATC1HO//6X;'LEAD TIME ACH!EVEDl/Z(/SX,2614» 

DO 490 1=1,5 
IF(IFIL~(I,11).NE;1)GO TO 490 
WRITE(2;'70)AFILE~I;1),(LEADTM(I,J),J~1,52) 

470 FORHATC1HO,6x,A8/2C/5X,26I4» 
490 CONTlNU~ 

ReTURN 
END 
FINISH 

***. 

" 
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DELIVERY peA~ORMAkCE 

-20 _,9 .18 _17 _,6 _15 -14 -13 -1, -11 -10 _9 -8 .7 ·6 -5 .4 -3 -z -1 o , 3 4 5 6 1 3 9 

EQUIPMENT 

MFoAM 0' 

o 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 D 0 84 140 0 0 0 0 0 0 0 0 0 ~ 

o . 0 0 0 0 0 0 0 n 0 0 000 o 0 0 0 23 96 17 0 0 0 0 0 0 0 0 I) 

COO 0 p 0 0 0 0 0 000 0 o 0 0 S 46 17 0 0 0 0 0 0 0 0 .0 0 

AC15"PU 

o 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 12 60 0 0 0 0 O· 0 0 0 0 a 

TOTAt 

o 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 5' 6S 313· 17 0 0 0 0 0 0 0 0 0 

lifM 

MF6AM 01 

o 0 0 0 0 0 0 

MF6AM 02 

o o 0 o o o o 

MF6AM O~ 

ON OR BEFORE- O.OOX WITHIN 3 WEEKS-100.00X WITHIN 6 ~EEKS.100.00X LATEWE$S_ '.50 

on' 0 0 O· 0 0 0 0 0 0 3 3 0 0 0 0 0 0 0 0 0 0 

ON OR BEFOH-

o 0 0 0 

o.oox 
o 

W!THIN 3 WEEKS-100.00X 

o o 0 0 0 0 

WITHIN 6 WEE~S_'OO.OOX 

6 0 0 0 0 o . 0 0 

1.14 

o • 

ON OR BEFORE_ O.OOX WITHJN 3 UeEKS~100.00X WITHIN 6 WEE~S=100.00X LATENESS- 3.00 

o 0 0 0 0 0 0 0 0 0 000 0 o 0 0 Z.O 0 0 0 0 0 0 0 0 0 0 0 

AC1SPU ON OR BEFORE- O.DOX UlTHIN 3 WEEKS_100.00X WITHIN 6 WEE~S.'00.00X lATENESS- 2.00 

o 0 0 0 0 0 o 0 0 0 o 0 0 0 o 0 0 0 ! 0 0 0 0 0 0 0 000 0 

OROERS 

PA~" SHIP 

o a 0 0 0 0 0 0 o 0 o 0 0 o o o 0 o 0 00000000 

1010 PART SHIP ON OR BE~ORE. C.OOx WITH'N 3 WEEKS~ O.OOX wtT~lN 6 ~EEKS· O.OOX LATENESS_ o.on 

o 0 00000 o 0 o 0 0 o 000000 o 0 ,0 O. 0 0 0 0 0 0 

Sample Delivery Performance Report 



SF.RVICE LEVEL ACHIEVr.D 

ITEH NUr~I'ER 

R\J6987:1 

RU10034 

BT49863 

PP42906 

PN';0006 

PN10633 

PN10639 

PN56043 

PN69746 

ET12345 

FU10000 

FV25000 

FS66000 

TOTAL 
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ITEHS REQUIRED ITEHS SHORT 

11 0 

10 0 

3 0 

5 0 

3 0 

1 0 

6 0 

2 0 

10 0 

3 0 

2 0 

3 0 

2 0 

61 0 

Sample Component Service Level Report 

SERVICE LEVEL 

100,00 

100,00 

,00,00 

100,00 

100,00 

100,00 

100,00 

100,00 . 
100,00 

100,00 

100,00 

100,00 

100,00 

100,00 
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A P PEN D I X C 
=================== 

FILE DESCRIPTIONS 

Each file required by the simulation model is defined for ease 
of maintenance and analysis. The definition comp~ises the 
following information. 

File Description: Briefly describes the content and 
use of the file. 

File Content: 

File Size: 

File Type: 

The name of the file as used in the simu­
lation program, and the definitions of the 
use of each array subscript. 

The dimensions of the file. 

The file will contain either integer or 
real (floating point) values. 

Program Segments: The subroutines which contain the file. 

Special Notes: 

This information is required if the file 
sizes require modification. 

Any important information concerning the 
structure, content or use of the file. 
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File Name: AFILE 

File Description: Item Master File (Part) 

Contains descriptive (text) part of the Item Master Record, used 
mainly for ease of communication between the modeller and the system. 

File content: AFILE (a, b) 
a = file address 
b = 1 item number (up to 8 a1pha-numeric characters) 

2~ item description (up to 16 alpha-
3~ numeric characters) 

File size: AFlLE (25,3) = 75 

Fil e type: Real 

Program Segments: STDCKMODEL, ALLOCATE, AQPRINT, ARRIVAL, DESPATCH, 
EBQ, EXPLODE, FESALL, FORECAST, ISSWIP, LOAD, 
LOADPLAN, LQPRINT, MONTHEVENT, OFFLINE, .OPFCREATE, 
OPFPRT, ORDBKPRT, PLNPRINT, QPLANPRINT, QTREVENTS, 
QRTRESET, PNMFCREATE, PNMFPRINT, RECEIVE, SCHED, 
SQPRINT, STKALL, SUBPROG, TQPRINT, TRANSLATE 3, 
WEEKEVENT, WEEKLYPLAN, WEEKPRINT 

Special Notes: File contains static data which is created prior to 
program execution and is not modified in any way 
during the simulation run. 

The internal system logic will refer to items by a 
numeric key, which is equivalent to the address 
of the item in AFILE. 
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File Name: AFSMAX 

File Description: Ma~imum authorised stock 

Contains the ma,ximum permissible finished equipment stock level per 
product. 

Fi1e Content: AFSMAX (a) 

a = product key/quantity 

File Size: AFSMAX (10) = 10 

File Type: Integer 

Program Segements: QPLAN. QPLANPRINT 

Special Notes: Used to convey data between QPLAN and QPLANPRINT 
for presentation of parameters. 
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File Name: ALLQ 

File Description: Allocation queue 

Contains a queue of requirements which have been allocated to stock 
pending release of parts to work in progress. 

File content: ALLQ (a, b, c) 

a = Product key 
b = Position in file 
c = 1 ..... Order number 

2 • ••• Item number 
3 • ••• Due date 
4 • ••• Quantity 
5 •••• Timer 
6 •••• Shop order number 

File Size: ALLQ (12, 50, 6) = 3600 

File Type: Integer 

Program Segments: STOCKMODEL, ALLOCATE, AQPRINT, ISSWIP, MONTHEVENT, 
OPFCREATE, QTREVENTS, WEEKEVENT 

Special Notes: File is· organised into a number of separate queues, 
one for each assembly number, each containing a 
sequence of material issue requirements. The file 
will be accessed sequentially, thus permitting a 
choice of priority rules; sorted by due date 
(utilising a sort pre-processor) or "first in first 
out". After processing. the file is always consoli­
dated. and new entries are added to the tail of the 
file. 
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File Name: COL 

File Description: Current order load 

Contains the nett order load at the commencement of a quarterly 
period. 

Fil e Content: COL (a, b) 

a = product key 
b = 1 •••• quantity overdue 

2-7 •• quantity due in periods 1-6 

File Size: COL (10, 7) = 70 

File Type: Integer 

Program Segments: STOCKMODEL, QPLAN, QPLANPRINT, QTREVENTS 

Special Notes: None 
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File Name: DELPLAN 

File Description: Delivery plan 

Plan of proposed deliveries from the factory to the commercial 
warehouse, used for order promising and relief of test work in 
progress. 

File Content: DELPLAN (a, b) 

a = Product key 
b = 1-52 •••• Plan quantity per period 

File Size: DELPLAN (5, 52) = 260 

File Type:· Integer 

Program Segments: STOCKMODEL, DESPATCH, LOAD, LOADPLAN, MONTHEVENT, 
QTREVENTS, WEEKEVENT, WEEKLY PLAN 

Special Notes: File is organised into weekly buckets, each con­
taining the planned delivery quantity for the period. 
The file is reset each quarter by replacing the 
planned quantities such that the first bucket is· 
the current period. 
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File Name: DIAGFILE 

File Description: Diagnostic Selector 

Contains instructions which set the level of diagnostic output for each 
simulation run. 

File Content: DIAGFILE (a, b) 

a = position in file 
b = 1 •••• week number (actual) 

2 •••• diagnostic level 

File size: DIAGFILE (10, 2) = 20 

File Type: Integer 

Program Segments: STOCKMODEL, ALLOCATE, DESPATCH, FESALL, ISSWIP, 
OFFLINE, WEEKEVENT 

Special Notes: 

--

The use of DIAGFILE permits the resetting of the 
diagnostic level at any week number during the 
simulation run, thus permitting a detailed analysis 
of a particular time frame during the run. 

The file is organised as follows: 

Week No 1 
Diag level 1 

14 20 22 60 999 0 0 0 0 
524600000 

The above example will set the level to '1' for the 
initial conditions and then reset to '5' for 
periods 14 - 19 inclusive. The level will then 
revert to '1' for periods 20/21, reset to '4' for 
peri()ds 22 to 59 and '6' to the end of the run. 
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File Name: EQUPERF 

File Description: Equipment performance 

Contains statistics relating to the delivery performance achievement 
at equipment level. 

File Content: EQUPERF (a, b) 

a = product key 
b = 1 - 30 •••• frequency histogram over the range 

-20 to +9. 

File Size: EQUPERF (10, 30) = 300 

Fi le Type: Integer 

Program Segments: STOCKMODEL, DELPERF, DESPATCH, WEEKEVENT, WEEKPRINT 

Special Notes: File is organised as a frequency histogram, for 
each product, containing 30 intervals. Each 
product batch despatched augments the appropriate 
interval by the batch quantity. Delays over the 
range -20 to +9 weeks are converted to the file 
range 1 to 30 as data is captured, and re-con­
verted to represent the correct delay factor for 
subsequent analysis. 



-----------------------------------
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File Name: EXFILE 

File Description: Expedite tag 

Contains a counter in each week that an item has been subject 
to expediting action. 

File Content: EXFILE (a, b) 

a = product key 
b = 1-52 •••• weekly buckets containing expedite 

action counter 

File Size: EXFILE (25, 52) = 1300 

File Type: Integer 

Program Segments: STOCKMODEL, EXPEDITE, WEEKEVENT 

Special Notes: File is reset to zero each quarter. The appropriate 
weekly bucket is incremented each time that a 
receipt batch is subject to expediting action, 

.thus providing a measure of the expediting effort 
required • 

. -
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File Name: FES 

File Description: Finished Equipment Stock 

Contains the planned level of finished equipment stock per 
quarterly period. 

File Content: FES (a, b) 

a = product key 
b = 1 •••• opening stock (actual) 

2-7 •• planned closing stock for periods 1 to 6 

File Size: FES (10, 7) = 70 

File Type: Integer 

Program Segments: QPLAN, QPLANPRINT 

Special Notes: None 
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File Name: HOLD (also IHOLD) 

File Description: Temporary workfi1e 

Workfi1e used to store the item number and quantity of lower level 
assemblies during material explosion sequencies. 

File Content: HOLD (a, b) 

a = position in file 
b = 1 •••• Item number 

2 •••• Quantity 

File Size: HOLD (5, 2) = 10 

File Type: Integer 

Program Segments: ISSWIP, STKALL 

Special Notes: File is only required where the lower level part 
is classified as issue code (1), which means that 
the assembly should not be planned as a stocked 
part, but should be broken down to its constituent 
parts, i.e. a phantom assembly. 
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File Name: IFILE 

File Description: Item Master File (part) 

Contains data related to the item number. 

Fil e Content: IFILE (a, b) 

a = product key 
b = 1 • ••• Location of 1st component 

2 • ••• Quantity of 1st component 
3 · ... Location of 2nd component 
4 • ••• Quantity of 2nd component 
5 • ••• Location of 3rd component 
6 • ••• Quantity of 3rd component 
7 • ••• Location of 4th component 
8 • ••• Quantity of 4th component 
9 · ... Location of 5th component 

10 · ... Quantity of 5th component 
11 • ••• Low Level code (1 - 4) 
12 · . , . Lead Time 
13 • ••• Materi a 1 cost] 
14 • ••• Labour Cost Cost Data 

15 • ••• Issue Code ( 1 = normal 
2 = do not breakdown) 

16 • ••• Physical Stock 
17 • ••• A 11 ocated Stock Stock 
18 • ••• Work in progress (assembly) Status 

19 .; •• Work in progress (test) 
20 • ••• Buffer in Weeks 
21 • ••• Economic Batch Quantity Planning 

22 • ••• Cycle Time between Batches Parameters 

23 · ... Maximum Authorised Stock 

File Size: IFILE (25, 23) 

File Type: Integer 
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Program Segments: STOCKMODEL, ALLOCATE, ARRIVAL, DESPATCH, EBQ, 
EXPEDITE, FESALL, FORECAST, INITODS, ISSWIP, 
LOAD, LOADPLAN, OFFLINE, OFFCREATE, ORDBKPRT, 
ORDERS, QPLAN, QPLANPRINT, QTREVENTS, QTRRESET, 
PNMFCREATE, PNMFPRINT, RECEIVE, S"CHED, STKALL, 
STOCKVAL, WEEKEVENT, WEEKLYPLAN, WEEKPRINT 

Speci a 1 Notes: 

_. 

File contains a .number of segments relating to 
the item. Static data includes the product structure 
relationships, cost data and planning parameters. 
The stock status segment contains dynamic data 
relating to stores and work in progress stocks. 
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File Name: INPUT 

File Description: Weekly material input. 

Contains a schedule of the actual material receipts. 

File Content: INPUT (a, b) 
a = product key 
b = 1-52 •••• Material input per period 

File Size: INPUT (25, 52) = 1300 

File Type: Integer 

Program Segments: STOCKMOOEL, ARRIVAL, EXPEDITE, QTREVENTS, 
QTRRESET, RECEIVE, WEEKEVENT. 

Special Notes: The file is reset each quarter by advancing each 
data element by thirteen weeks. 

Data in INPUT is periodically created within 
QTREVENTS by subroutine RECEIVE. The contents of 
INPUT may be modified in one of two ways; 

- batches may be advanced in time as a result 
of expediting action (subroutine EXPEDITE). 

- reject quantities (subroutine ARRIVAL) will 
be re-scheduled to a later period. 
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File Name: IONP 

File Description: Initial On-line plan 

Contains the on-line (material) plan prior to the quarterly 
plan regeneration. 

File Content: 

File Size: 

File Type: 

IONP (a, b) 

a = product key 
b = 1-6 on-line plan for periods -1 to 5 

inclusive. 
7 •••• not used 

IONP (10, 7) = 70 

Integer 

Program Segments: QPLAN, QPLANPRINT, QTREVENTS 

Special Notes: None 
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File Name: ITEMPERF 

File Description: Item performance. 

Contains statistics relating to the delivery performance 
achievements at order line level. 

File Content: lTEMPERF ( a, b) 

a = product key 
b = 1-30 •••• frequency histogram over the 

range -20 to +9 

File Size: ITEMeERF _, '(10,30) = 300 

File Type: Integer 

Program Segments: STOCKMODEL, DELPERF, DESPATCH, WEEKEVENT, 
WEEKPRINT. 

Special Notes: File is organised as a frequency histogram for 
each product, containing 30 intervals. Each 
completed item line will augment the appropriate 
interval by one. 

--
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File Name: LEADTM 

File Description: Lead time 

Contains data for compiling a frequency histogram of quoted delivery 
lead time for each product. 

File Content: LEADTM (a, b) 

a = product key 
b = 1-52 •••• frequency of achieving each value 

File Size: LEADTM (5, 52) = 260 

File Type: Integer 

Program Segments: STOCKMODEL, LOAD, QTREVENTS, QTRRESET, WEEKEVENTS, 
WEEKPRINT. 

Special Notes: As each order is loaded, the delivery lead time 
bucket for the appropriate product is augmented 
by the quantity loaded. 
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File Name: LINEQ 

File Description: Assembly Work in Progress 

Contains a queue of customer and stock orders for each product 
type at the main assembly location. 

File Content: LI NEQ (a, b, c) 

a = Product key 
b = Position in file 
c = .1 • ••• order number 

2 · ... item number 
3 • ••• due date 
4 .... quantity 
5 •••• timer 

File Size: LINEQ (5, 50, 5) = 1250 

File Type: Integer 

Program Segments: STOCKMODEL, WEEKEVENT, ALLOCATE, ISSWIP, OFFLINE 

Special Notes: File is ,organised into a separate queue for each 
product type (sub-assemblies are located in 
SUBQ) • 

" 

New entries to the file are always placed at the 
end of the queue. Two priority rules may be 
utilised; "first in first out", or by due date -
in which case a sort routine is activated. After 
processing the file is consolidated by removing 
fully processed records. 
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File Name: NETPLAN 

File Description: Order loading plan. 

Contains the order loading plan for each product type. 

File Content: NETPLAN (a, b) 

a = product key 
b = .1-52 •••• Weekly order loading plan 

File Size: NETPLAN (5, 52) = 260 

File Type: Integer 

Program Segments: STOCKMODEL, LOADPLAN, MONTHEVENT, QTREVENT, 
QTRRESET, WEEKEVENT. 

Special Notes: The gross delivery plan is contained in file 
DELPLAN. The net delivery plan is derived from 
the gross delivery plan with modifications re­
flecting the level of overdue products and the 
difference between the planned and actual stock 
levels. The resultant plan is loaded into 
NETPLAN and used as the basis for order promising. 
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File Name: OCF 

File Description: Orders carried forward 

Contains the customer order load per period for each product. 

File Content: OCF (a, b) 

a. = product key 
b = 1 •••• overdue load 

.2-7 •• forward load for periods 1 to 
6 inclusive 

File Size: OCF (10, 7) = 70 

Program Segments: QPLAN, QPLANPRINT, QTREVENTS 

File Type: Integer 

Special Notes: None 
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File Name: OCFWKS 

File Description: Workfile 

Contains the orders carried forward (order load) in equivalent 
weeks worth of production. 

File Content: OCFWKS (a) 

a =.1-7 •• gross load in weeks for each period 

File Size: OCFWKS (7) = 7 

File Type: Integer 

Program Segments: QPLANPRINT 

Special Notes: 

. -

Used to present information on the equivalent 
weeks worth of order load for each period in 

. QPLANPR I NT • 
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File Name: OFP 

File Description: Off-line Plan' 

Contains off-line (assembly) plan for each product. 

File Content: 

File Size: 

File Type: 

OFP(a, b) 

a. = product key 
b = 1 .... not used 

.2-7 •• off line plan for periods 1 to 6 
inclusive 

OFP (10, 7) = 70 

Integer 

Program Segments: QPLAN, QPLANPRINT, QTREVENTS, WEEKLYPLAN. 

Special Notes: None 
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File Name: OLDSCHED 

File Description: Workfile 

Temporary file used to retain the previous schedule when 
formulating a new supplier schedule. 

File Content: 

File Size: 

File Type: 

OLDSCHED (a) 

a = J .•••• schedule· arrears 
.2-13 •• monthly call-off 

OLOSCHEO (13) = 13 

Integer 

Program Segments: SCHED 

Special Notes: None 



- 492 -

File Name: ONP 

File Description: On-line plan 

Contains the on-line (material) plan for each product. 

File Content: 

File Size: 

File Type: 

ONP (a, b) 

a = product key 
b = 1 •••• not used 

.2-7 .. On-line plan for periods lto 6 
. inclusive. 

ONP (10, 7) = 70 

Integer 

Program Segments: STOCKMODEL, QPLAN, QPLANPRINT, QTREVENTS, QTRRESET 

Special Notes: None 
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File Name: OPFILE 

File Description: Orders placed file 

Contains detail of each .customer order, including data relating to 
product requirement, due dates and state of completion. 

Fi 1 e Content: OPFILE (a, b, c, d) 

a = file address 
b = item number (up to 5) 
c = delivery phasing (up to 5 batches per item) 
d. = 1 •••• product type 

2 • ••• quantity required (total) 
3 • ••• week due (actual) 
4 • ••• quantity unallocated 
5 • ••• quantity to be taken from stock 
6 • ••• quantity in an allocation 
7 • ••• quantity on-line 
8 • ••• quantity in test 
9 • ••• quantity in despatch 

10 • ••• order number 

File Size: OPFILE (125, 5, 5, 10) = 31250 

File Type: Integer 

Program Segments: STOCKMODEL, ALLOCATE, DELPERF, DESPATCH, FESALL, 
ISSWIP, LOAD, MONTHEVENTS, OFFLINE, OPFCREATE, 
OPFPRINT, QTREVENTS, QTRRESET, STOCKVAL, WEEKEVENT. 

Special Notes: OPFILE contains all live (i.e. not fully despatched) 
customer orders and is organised in a quasi-random 
sequence. Early orders will tend to be sequential, 
later additions will be inserted in the first 
available free position. Thus, the file will tend 
to have a high occupancy at the head, thus improving 
processing time. 
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The file is organised into two partitions; 
static data describing the order content 
(products, quantities, due dates) and dynamic 
data reflecting the state of completion of the 
order (status information). 

Orders are removed from the file and the position 
is made available for new orders when the final 
de 1 i very of all item 1 i nes has been made. 
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File Name: ORDBK 

File Description: Order Book 

Contains a summary of the orders due per period for each product. 

File Content: ORDBK (a, b, c, d) 

a = product key 
b - week due (relative) 
c = position in file 
d = 1 •••• order number 

2 • ••• item number 
3. • ••• quantity outstanding 
4 • ••• o = due 

1 = overdue 
5 · ... 1 = part shipment permissible 

2 = no part shipment 

File Size: ORDBK (5, 52, 15, 5) = 19500 

File Type: Integer 

Program Segments: STOCKMODEL, ALLOCATE, DELPERF, DESPATCH, FESALL, 
LOAD, LOADPLAN, MONTHEVENT, OPFCREATE, ORDBKPRT, 
QTREVENTS, QTRRESET, WEEKEVENT 

Special Notes: The file is reset each quarter by avancing each 
data eleme·nt by thirteen weeks. Orders with 
quantities outstanding in the first thirteen weeks 
prior to re-setting are overdue. To reduce file 
space, overdue orders are "tagged" and re-located 
at the tail of the file. Thus, an order which was 
originally located in period 8 and would normally 
be relocated to (8 - 13) = -5 is ·p1aced in period 
(39 + 8) = 47. 

Orders are removed from the file when all item 
lines have· been despatched. 
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File Name: ORDHIST 

File Description: Order History 

Contains monthly orders received history for use-in forecasting. 

File Content: ORDHIST (a, b) 

a = product key 
b = .1-12 .•••• monthly orders received volume 

File Size: ORDHIST (5, 12) = 60 

File Type: Integer 

Program Segments: STOCKMODEL, FORECAST, LOAD, MONTHEVENT, OHRESET, 
QTREVENTS, WEEKEVENT. 

Special Notes: File is reset each month by advancing each data 
elements by one period and clearing the final 
period. Orders received data is captured from 
sub-routine LOAD and augments the final period 
in ORDHIST. 
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Fi le Name: ORDPERF 

File Description: Order performance. 

Contains statistics relating to the delivery performance achievement 
at complete order level. 

File Content: ORDPERF (a, b) 

a = 1 .•••• part shipment order 
2 •••• no part shipment order 

b = ,1-30 •• frequency histogram over the range 
-20 to +9 

File Size:. ORDPERF (2,30) = 60 

File Type: Integer 

Program Segments: STOCKMODEL, DELPERF. DESPATCH. WEEKEVENT. WEEKPRINT 

Special Notes: File contains two parts, part shipment order and 
no part shipment order statistics, each containing 
30 intervals. 

For part shipment orders, despatch of every 
item nfine' on an order with a common due date 
will increment the appropriate interval by one. 
For no par,t shipment, all item lines on an order 
must be completely despatched for the file inter­
val to be incremented. Delays over the range -20 
to +9 weeks are converted to the range 1 to 30 
as data is captured and reconverted to represent 
the correct delay factor for subsequent analysis. 



- 498 -

File Name: ORF 

File Description: Orders received forecast 

Contains orders received forecast consolidated into quarterly 
buckets. 

File Content: ORF (a, b) 

a = product key 
b = 1.. ••• not used 

.2-7 •• forecast for periods 1 to 6 

File Sii!e: ORF (10, 7) = 70 

File Type: Integer 

Program Segments: FORECAST, QPLAN, QPLANPRINT, QTREVENTS 

Special Notes: None 
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File Name: PA 

File Description: Production to be allocated. 

Contains the planned allocation of equipments from assembly or 
stock into test. 

File Content: 

File Size: 

File Type: 

PA(a. b) 

a = product key 
b = 1 •••• not used 

,2-7 •• production to be allocated for 
periods 1 to 6 inclusive 

8-10 ... contai ns dup 1 i cate of period 6. 

PA (10. 10) = 100 

Integer 

Program Segments: . QPLAN. QPLANPRINT. QTREVENTS. WEEKLYPLAN 

Speci a 1 Notes: For planning purposes. the test load is assumed 
constant. therefore the production to be allocated 
may be considered as the equivalent of the delivery 
plan'. 

The content of periods 8 through 10 is used for 
data presentation purposes in QPLANPRINT. 
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File Name: PIPELINE 

File Description: Orders Pipeline 

Contains orders received from the order generator pending order 
promising (loading). 

File Content: PIPELINE (a, b, c) 

a = position in file 
b = 1 •••• order header 

c = 1 .... 
2 •••• 

order number 
1 = part shipment permissible 
2 = no part shipment 

3 •••• number of items 
2-6 ••. Item detail 

c = 1 •••• item number 
2 . •••• product type 
3 .... quantity 
4 .... value 

File Size: PIPELINE (20, 6, 4) = 480 

File Type: Integer 

Program Segments: STOCKMODEL, INITODS, LOAD, ORDERS, WEEKEVENT 

Special Notes: Temporary file used to organise orders 
introduced by the order generator in preparation 
for the order promising (order loading) 
process. When orders have been successfully 
loaded, order detail is transferred to OPFILE 
and summarised in ORDBK. 
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File Name: PRODMIX 

File Description: Product Mix 

Contains product mix data modified for trend prior to updating 
the product mix table (Table 6). 

File Content: PROOMIX(a) 

a = product key/data 

File Size: PRODMIX (7) = 7 

File Type: Real 

Program Segments: STOCKMODEL. QTREVENTS. TREND! 

Special Notes: The file is intitially loaded from Table 6 
with the starting mix values. Subsequent 
application of trend will modify PRODMIX 

. values. which must be corrected to the range 
o - 100 before updating Table 6. 
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File Name: R 

File Description: Recommended production rates 

Contains a sequence of fixed production rates for each product. 

File Content: 

File Size: 

R (a, b) 

a = product key 
b = 1-10 •••• Series of rates (units/week) 

in ascending order 

R (10,10) = 100 

File Type: Integer 

Program Segments: STOCKMODEL, QPLAN, QPLANPRINT, QTREVENTS 

Special Notes: None 



-----------------------------------------
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File Name: REQFILE 

File Description: Requirements File 

Contains the weekly gross requirements for each item. 

File Content: REQFILE (a, b) 

a = product key 
b = .1-52 •••• weekly requirements 

File Size: REQFILE (25, 52) = 1300 

File Type: Integer 

Program Segments: STOCKMODEL, ALLOCATE, EBQ, EXPLODE, OFFLINE, 
QPLAN, QTREVENTS, SCHED, SUBPROG, WEEKEVENT, 
WEEKLY PLAN 

Special Notes: File is recreated each quarter as a result of the 
quarterly planning and requirements calculations 
routines. 



----.------------------------------
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File Name: RR 

File Description: Running Rate 

Contains the selected production rate per period for each product. 

Fil e Content: RR( a, b) 

a = product key 
b = 1 •••• not used 

2-7 •• production rate for periods 1 to 
6 inclusive 

8~ 11 • not used 

File Size: RR (10, 11) = 110 

File Type: Integer 

Program Segments: QPLAN, QPLANPRINT, QTREVENTS 

Special Notes: None 
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File Name: SCHEDULE 

File Description: Supplier Schedule 

Contains monthly delivery requirements from the supplier, including 
a gross arrears value. 

File Content: SCHEDULE (a, b) 

a = item key 
b = 1 •••• arrears value 

.2-13 •• monthly requirements for periods 1-12 

File Size: SCHEDULE (25, 13) = 325 

File Type: Integer 

Program Segments: STOCKMODEL, ARRIVAL, QTREVENTS, RECEIVE, SCHED, 
WEEKEVENT 

SpeCial Notes: SCHEDULE contains the gross monthly delivery 
requirements from the supplier and includes 

" 

a simple gross value for the outstanding arrears. 
Actual deliveries against. the schedule are derived 
from subroutines RECEIVE and located in file 
INPUT. 
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File Name: STKORD 

File Description: Stock Order Number 

Contains the last stock order number allocated for each item 
type. 

File Content: STKORD (a) 

a ~ item key/last order number assigned 

Fi le Size: STKORD (20) = 20 

File Type: Integer 

Program Segments: ALLOCATE, WEEKEVENT 

Special Notes~ None 
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File Name: SUBFILE 

File Description: Sub-assembly Programme 

Contains the sub-assembly programme derived from the requirements 
file and incorporating economic batch rules. 

File Content: SUBFILE (a, b) 

a = item type 
b = .1-26 •••• weekly sub-assembly programme 

File Size: SUBFILE (12, 26) = 312 

Fi 1 e Type: Integer 

Program Segments: STOCKMODEL, ALLOCATE, MONTHEVENT, SUBPROG, 
WEEKEVENT 

Special Notes: SUBFILE contains the schedule of sub-assembly 
deliveries to stock and is the basis for material 
allocation and subsequent manufacture. The 
schedule is derived from REQFILEand is modified 
to take account of economic batch rules, 
buffer stock and shortages. 

-' 



- 508 -

File Name: SUBQ 

File Description: Sub-assembly Queue 

Contains a queue of sub-assembly orders in manufacture. 

File Content: SUBQ (a, b) 

a = position in file 
b = 1 • ••• part number 

2 • ••• due date (actual) 
3 · ... quantity 
4 • ••• timer 

File Size: SUBQ (50, 4) = 200 

File Type: Integer 

Program Segments: STOCKMODEL, ISSWIP, OFFLINE, OPFCREATE, 
SQPRINT, WEEKEVENT 

Special Notes: File SUBQ represents the queue of work in the 
sub-assembly manufacturing department. The queue 
contains a mixture of sub-assembly types and may 
be organised in "first-in-first-out" or due 
date priority by utilising a sort pre-processor. 
The file is consolidated after all order 
completions have been processed in subroutine 
OFFLINE. 
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File Name: TABLE 1 
TABLE 2 
TABLE 3 
TABLE 5 
TABLE 6 
TABLE 7 
TABLE 8 
TABLE 11 

File Description: Sampling Tables 

Contains histogram definition for use in sampling routines. 

File Content: 

File Size: 

File Type: 

Program Segments: 

Special Notes: 

Table (a, b) 

a = position in file 
b = 1 •••• parameters 

2 •••• cumulative frequency 

TABLE (7, 2) = 14 (for TABLE 1 through TABLE 7) 
TABLE (2, 2) = 4 (for TABLE 8, TABLE 11) 

Integer 

TABLE 1 STOCKMODEL, QTREVENTS, RECEIVE 
TABLE 2 STOCKMODEL. QTREVENTS, RECEIVE 
TABLE 3 STOCKMODEL, EXPEDITE, WEEKEVENT 
TABLE 5 STOCKMODEL, INITODS, ORDERS, WEEKEVENT 
TABLE 6 STOCKMODEL, INITODS, ORDERS, QTREVENTS, 

TRENDI, WEEKEVENTS 
TABLE 7 STOCKMODEL, INITODS, ORDERS, WEEKEVENT 
TABLE 8 STOCKMODEL, INITODS, ORDERS, WEEKEVENT 
TABLE 11 - STOCKMODEL, ARRIVAL, WEEKEVENT 

Files (TABLES) contain static data which is pre­
defined for each simulation run. The histograms held 
in each table are cumulative over the range 0-100. 
The general format is as below: 

Parameter 1 2 3 4 5 6 7 
Cum. freq. 10 20 35 50 75 90 100 



FREQUENCY 

20 

10 

. 
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This equates to a frequency histogram as 
depicted below: 

~ 

-
~ 

10 10 15 15 25 15 10 

1 2 345 6 7 

PARAMETER 

File content is as follows: 

TABLE 1 = Normal input - profile of material 
deliveries around the scheduled 
receipt date. 

TABLE 2 " 

TABLE 3 " 

TABLE 5 '" 
TABLE 6 = 
TABLE 7 = 

TABLE 8 = 
TABLE 11 = 

Arrears input - profile of schedule 
arrears receipts. ' 
Expedited input - profile of the 
relative success of expediting action. 
Number of items on the customer order. 
Product type of selected item on order. 
Quantity of product per line item on 
order. 
Part ship/no part ship indicator. 
Reject input - profile of reschedule 
for material rejects. 
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File Name: TESTQ 

File Description: Test· Queue 

Contains a queue of products which have been moved into the test 
department pending despatch. 

File Content: TESTQ (a, b, c) 

a = product key 
b = position in file 
c = 1 •••• order number 

2 • ••• item number 
3 • ••• due date 
4 • ••• quantity 
5 • ••• timer 

File Size: TESTQ (5, 50, 5) = 1250 

File Type: Integer 

Program Segments: STOCKMODEL, DESPATCH, FESALL, OFFLINE, OFFCREATE, 
TQPRINT, WEEKEVENT 

Special Notes: File is organised into a separate queue per 
product, each representing a manufacturing 
resource area. 

New entries will be added to the tail of the file 
and the file is accessed sequentially from the 
head. Thus, the implicit priority sequence is 
"first-in-first-out". The file may be sorted by 
due date (utilising a sort pre-processor) if 
a due date priority is required. 
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File Name: TOTAL 

File Description: Total Load 

Contains the gross order load per week for each product. 

File Content: TOTAL (a, b) 

a = product key 

b = ,1-52 •••• order load per period 

File Size: TOTAL (5, 52) = 260 

File Type: Integer 

Program Segments: STOCKMODEL, DESPATCH, LOAD, OPFCREATE, 
QTREVENTS, QTRRESET, WEEKEVENT 

Special Notes: File is augmented as orders are loaded in sub­
routine LOAD and decreased as orders are moved 
into despatch in subroutine DESPATCH. 

" 
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File Name: TREND 

File Description: Trend Data 

Contains the order mix trend for each product. 

File Content: TREND (a) 

a= product key/data 

File Size: TREND (7) = 7 

File Type: Real 

Program Segments: STOCKMOOEL, QTREVENTS, TREND I 

Special Notes: The file contains a parameter for each product, 
used to modify the product mix ratios in the 
order generator sampling routines. Thus the 
relative proportion of the total orders received 
for each product may be changed without affecting 
the overall gross volume. The trend data is the 
per unit increase (or decrease) per quarter. 
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File Name: WIP 

File Description: Work in Progress 

Contains planned level of assembly work in progress per quarterly 
period. 

File Content: 

File Size: 

File Type: 

WIP (a, b) 

a = product key 
b = 1 •••• opening w.i.p. (actual) 

2-7 •• planned closing w.i.p. for periods 
1 to 6. 

WIP (10, 7) = 70 

Integer 

Program Segments: QPLAN, QPLANPRINT, QTREVENTS 

Special Notes: None 
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File Name: WORKFILE 

File Description: Workfile 

Contains transient information used in the plan explosion netting 
process. 

File Content: WORKFILE (a) 

a = value per period 

File Size: WORKFILE (52) = 52 

File Type: Integer 

Program Segments: EXPLODE 

Special Notes: None. 
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A P PEN D I X D 
=================== 

DATA DICTIONARY 

The data dictionary describes the variables contained within 
the program segments as an aid to maintenance and program 
modification. 

.-



ACTWK 
ALLQTY 
AVAIL 
AVGE 
BUFFER 
BUFFERWKS 
CAP /CAPACITY 
COMPVAL 
COMPBUFR 
CSVAL 
CUMDIF 

CVARN 
DATO 
DATEREQD 
DDATE 
DELAY 
DEMAND 
DUE (DATE) 
EQUBUFR 
FESVAL 
FLAG 
ICOUNT 
IPRINT 
ISEEDI-12 
ISHORT 
ITEMCOUNT 
ITEMNO 
MODE 
OCFMIN 

OLDBUFFER 
ORDCOUNT 

ORDNO 
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DATA DICTIONARY 

Actual week (simulated) 
Quantity in allocation status 
Calculated available stock 
Average 
Calculated buffer level 
Weeks worth of buffer 
Capacity 
Component value 
Component buffer level (planned) in weeks 
Commercial stock value 
Cumulative difference between new and previous 
material plans 
Co-efficient of variance 
Actual calendar date 
Date requi red 
Due date 
Delay between current week and due date 
Calculated period demand 
Due date (general application) 
Equipment buffer level (planned) in weeks 
Finished equipment stock value 
Indicator used in quarterly planning process 
Number of items required 
Print key set by diagnostic file 
Random nurriber seeds 
Sort key, used to determine priority rules 
Number of order item lines 
Order line item number 
Planning mode (order, stock, mixed) 
Minimum value of orders carried forward, 
expressed in weeks 
Previous buffer level 
Counter indicating the next available customer 
order reference 
Customer order number 



PASUM 
PCSBUFR 

PROD 
QTY 
REFWEEK 

REJECT 
REQD 
RESPONSE 
RUNTIME 
SHORT 
STOCK 
SUBVAL 
TESTWIP 
TIME 
TOTVAL 
TYPE 
VALUE 
WEEK 

WIP 
WIPVAL 
WKCAP 
XSTOCK 
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Sum of production to be allocated 
Printed circuit board buffer level 
(planned) in weeks 
Product key 
Quantity (general application) 
Reference week, used to derive the simulated 
calendar week (or actual week) 
Quantity of rejected batch 
Quantity required 
Schedule response time in months 
Runtime for each experiment in simulated weeks 
Calculated component shortage 
Opening stock 
Sub-assembly value 
Test work in progress value 
Not used 
Total value 
Product key 
Value selected from histogram 
Simulation week,relative to first period -
reset each quarter 
Work in progress ... 
Work in progress value (assembly) 
Weekly capacity (derived from quarterly value) 
Excess stock 




