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Appendix I

I. H, D, Research - A guide to Later Students,

The I, H, D, student should feel privileged amongst students,
He is tackling a real problem, in industry, while still retaining
the academic 'roots' of his traditional research - student
contemporaries, The position, however, is not wholly 'clear-cut'
and 'rosy' as it would appear,

The I. H, D, student is faced with many problems not
experienced by the traditional post-graduate student, The I, H., D,
student (if I am a typical 'sample') feels that he is in a state of limbo,
He is neither a2 conventional employee of the firm nor is he 100 per cent
a student, This results in a sense of lost direction, The interests of
the firm are not always consistent with those of his academic
supervisors, or indeed, the student’s own conscience, The student
must decide for himself what is his objective, Is it; to solve the
firms problem, perhaps at the expense of his thesis or even his degree?
Or is his target to produce an academic thesis which may or may not
happen to coincide with what the firm see as being their 'real' problem?
I submit that the optimum research path often lies between these two
extremes, a practical solution to the problem, but approached and
analysed in such a way as to satisfy the academic requirements of
post-graduate research,

The 1. H, D, student also faces a more practical stumbling block,
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He is investigating an industrial problem and industry is staffed by
people,' There is thus a problem of communication,” The researcher
may ask a question and the employee will often give an 'idealized’
answer, since he thinks this is the answer he ought to give, The-
employee often feels a sense of being threatened by the student and
his research, His answers to the student's questions reflect this
in that the employee gives too little or inaccurate (i, e, idealized)
information, The student must choose his phraseology carefully,
trying to reassure the employee that his job is not in danger and
that the students research is merely to provide another 'tool' for
the employee to ease his own work load, in much the same way
that; say, a slide-rule would,

The point has already been made that in an industrial
environment projects are often evaluated using criteria different
from those used by the research worker in his analytical studies,
Management often adopts criteria which the research worker might
consider irrelevant, the situation being influenced by compeiny policy
and an individual’s intrinsic prejudices, The student musi recognise
this ambivalence and respect it, even though it may conflict with
his own conclusions, reached by careful consideration of gcientific

fact,’
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Appendix I1

FORTRAN programme for calculating

design variables for axisymmetric

: 30
forgings,

The FORTRAN programme developed at the Battelle Institute
for caleulating various design variables; flash~weight, flash gap
ratio, net weight ete,, for axisymmetric forgings is con-sidered |
below,’

The programme in its original form required data for each
corner /fillet of a half-section of the forging to be input on punched
cards,’ The authors considered the forging shown in figure Al and
included a listing of the corresponding data cards required, table Al
(a)e’

A specimen output from this programme, for the forging shown,

is reproduced in table A2,

Definition Of Input Parameters,

a - Number of corners/fillets above parting-line,

b - Number of corners/fillets below parting-line,

k - Equals; +1 if the volume of this element is to be added to
the total; -1 otherwise,

Rj - Radial distance of corner/fillet from center-line

Rj = zero if this dimension is not available from the drawing,

s
@]
e,
i

Axial distance between two consecutive corners,
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rj - Fillet or corner radius,
i - Angle between j th, and (j+1) th, corner,
f - Equals; zero if corner radial distance is obtained from the

engineering drawing ; +1 if this (unknown) dimension is to
be calculated from the (j-1) th, dimension; -1 if to be
calculated from the (j+1) th, dimension,

p - Density of material,

Do -~ Diameter of initial round stock,

De - .Maximum diameter of forging,

ho - Minimum distance between flat surfaces upon which the stock
was resting when the dies were completely closed,

Ha - Distance beiween internal and external parting lines,

Hg ~ Final height of the forging,

The logic of the programme is admirably described by the authors30,
the approach being essentially one of breaking the forging down into
concentric cylinders to be added to or subtracted from the total
volume,’

By modifying the input routine, the present aﬁthor was able
to significantly reduce the amount of numerical data necessary for
the analysis of any axisymmetric forging, The modifications
were such that decision procedures were included in the logic,
enabling the programme itself to choose between alternate courses
of action instead of requiring 'flags' to indicate this, as was the case
with the original programme,

The modified form of data input for the forging shown in
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figure Al is given in table Al(b), The increase in computational
time due to this modification is negligible,

The values in column 'f', indicating from which corner
dimension an unknown corner dimension is to be calculated, are
no longer required,' The sign of & js Ppositive or negative, is also
not necessary in the modified version, The advantage here is not
.in the small saving in punching/documenting required but rather _in
the fact that the user does not himself have to decide if the value
should be positive or negative, a fairly involved decision,

The values; D, hg, hg, Hg, require similar involved decisions
on the part of the user; the modified programme generaies these
values internally,

The overall reduction in data input required is of the order
of 20%, from 102 to 82 items, A listing of the modified FORTRAN

programme is given,
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INPUT DATA FOR THE EXAMPLE FORGING
(EACH LINE CORRESPONDS TO ONE IBM CARD)

Computer Card Column Number
]’)

20 30 40 50 60

10
7 9
K Ri Hei ri ot i 7
1 0, 0000 0, 0000 0, 0000 -90, 0000 0,0000
1 0, 7870 0, 0000 0. 2360 -6,0000 0, 0000
10,0000 0,3940 0,1160 - 90, 0000 1, 0000
1 1,3790 0, 0000 0, 3940 -6, 0000 0, 0000
1 0, 0000 0, 5900 0,1180 -90, 0000 1,0000
1 0, 0000 0, 0000 0, 3940 -6, 0000 -1,0000
1 2, 7570 0. 3940 0, 0000 0, 0000 0, 0000
1 2.7570 0, 0000 0, 0000 6,0000 0, 0000
1 0, 0000 0, 1970 0,1575 90, 0000 1, 0000
1 2, 1650 0, 0000 0, 1970 5, 7000 0, 0000
1 0. 0000 1,5750 0.1970 90,0000 . 1,0000
=1 0, 0000 0, 0000 0, 1970 9, 0000 -1,0000
| 1,1820 0, 9850 0,1575 90, 0000 0, 0000
ol 0, 0000 0, 0000 0,1970 9, 0000 -1,0000
e 0,5910 0, 7870 0,1970 90, 0000 0, 0000
] 0, 0000 0, 0000 0, 0000 90, 0000 0, 0000
0,2830 5,5140 5,5140 0, 3935 0,1967 3, 1450
p Do De hg hA Hg

Table Al (a),

INPUT DATA FOR THE EXAMPLE FORGING
(EACH LINE CORRESPONDS TO ONE IBM CARD)

Computer Card Column Number

10 20 30 40 50 GO
74 9 i
K Ri Hci 7 oL §

1 0, 0000 0. 0000 0,0000 90,0000
il 0,7870 0, 0000 0,2360 6., 0000
(} 0, 0000 0,3940 0,1180 90, 0000
1 1,3790 0, 0000 0,3940 6,0000
1 0, 0000 0.5900 0,1180 90,0000
1 0,0000 0, 0000 0, 3940 6,0000
1 2 TH 0 0, 3940 0,0000 0,0000
1 2,75%0 0, 0000 0,0000 6,0000
1 0, 0000 05 1970 0, 1575 90, 0000
1 2:,1650 0, 0000 0, 1970 5,7000
1 0. 0000 1,5750 0, 1870 90,0000

-1 0, 0000 0, 0000 0, 1970 9,0000

-1 1,1820 0, 9850 0, 1595 90, 0000

-1 0, 0000 0,0000 0,1970 9,0000

-1 0,5910 0,7870 0,1970 90,0000

-1 0, 0000 0, 0000 0,0000 90,0000

0, 2830 5,5140
P Dy

Table Al (b),




—A?-

Figure Al, Axisymmetric Forging. (After Altan et 51.30)
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PERIMETER = 18, 08550 SURFACE = 8,47459

VOLUME = 33,25583 RADIUS OF C OF G

= 1,24910

SHAPE DIFFICULTY FACTOR IS 2,02221

FORGING WEIGHT WITHOUT FLASH IS 9,41140

FLASH THICKNESS, FLASH WIDTH, FLASH RATIO ARE
0,11403 0,46062 4,03952

FORGING WEIGHT, FLASH WEIGHT, TOTAL WEIGHT ARE
9,41140 1,04123 10,45263

THE PROJECTED AREA INCLUDING FLASH IS 32,52509

Table A2, Output from computer programme,
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PROGRAMCSHAPE)

INPUT fseRD

OQUTPUT 2=1Dp0

TRACE 2

END

MASTER

UNIVERBITY 0OF ASTOM FORGING TEAM

NEFTERMINATION OF SHAPE FACTOR IN FORGING

MODIFICATION IF BEGINNING AND END CORNERS ARE
NOT Fi AT

CUMPON RCADO) NR,CHEI0D) L ALFACTIN0) ypERCIV0) ,SURFCI00) MOLCTIND)

TRGCT0G9), ERC100Y , MARK(TI00)Y s DELHCIN0)

PI=3, 1615926836
R(I)= RADIUS OF THE FORGING AT VARIQUS
LOCATIONS /
NR= HUMBER nF CORNERS ON ONE HALF OF THE
FORGING
CHCI)= AXIAL DISTANCE BETWEEN I=-TH AND
(I=1)TH CORNER
ALFACTI)= ANGLE OF THE TAPER AT THE I=TH
CORNER WITH THE AX1S
PERXIYy= PERIMETER OF A SLICE
SHaF(1)=SURFACE AREA 0OF A SLICE
Vg (1y=VOLUME OF A SLICE
' FR(ID= FILLET RADIUS RETWEEN THE I=TH AND
(I~1)TH CORYERS ,FR(I>=0. FOR SHARP CORNER
MARKCI)Y=1 FOR INCREASING VOLUME
MARK(I)==~1 FOR DECREASING VOLUME
HRT=NUMRER 0OF CORNERS FROM REGIN TO PARTING LINE
NRZaNUMPBER OF CORNERS FROM PARTING LINE TO END

‘|'.‘:‘- Hi;)\.’.‘(i'?"";‘l_'-‘f(}lrf

HRITEC(?.,33%)1 a¥ourt
READCH s 210MR s M2
PECHRY O, 080 T 73
WRITELS ,22YHRT « N2
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76

83
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NRDM=HR N -1

MRE(NRI=1)#2e(HRD2=1) 2
Ao
R

THRITEC?, 86)

PO T9 Iz MRBM,2

READCA +82) MARKCIY,R(1) ,CRUE) (FROE) JALEACLD

WRITEC(Z2,A7IMARK(I) yRCI),CHCL) (FRCI) ,ALFAC])

IRl EQ Y 00 T8 R Y

MARK(Ii=1)=mMARK(T)Y

ReIml)uR(1)

ERCTI=13 =R 1)

FREOT=12=F0 1)

ALFACTI=1)=aLEACT)

CONTINUE

READCT +A2) MARK(MNRDY,R(NRD? ;CHC(NRD)Y ,FRCNRD) ;ALFACNRD)

URITE(Z ,BVYRARK(NRD)Y yR(NRD) ,CHCNRD)Y ,FRCNRD) ,ALFACNRD)

HRODE=NDN+4

NRH=NR

RO B0 I=NRDP,MRM,2

READ(1,82) MARK(I) ,RC1),CHCI) FR(I) ,ALFA(CD)

WRITE(2,R7ZYMARKCY) ,RCI),CHRCI) (FRCI), ALFACL)

1ECI.EQ NRBPY GO TO &%

MARK(l1=1)=MARK(T)

R{l=9)nun(1)

CHCI=d=0HTY

FRCOL=1D=FR(I)

ALFACI»1Y=aLRra(r)

CORTINUF

READCT 82 HAPK(NR) , R(HMR)Y ,CH(NR) ,FR(NR) ;ALFA(NR)

WRITE(Z,A?YMARK(HNR) ,R(NR) ,CHINR) ,FR(NR) ALFA(NR)
sTanT CAICULATING ANY R(CID'S NOT GIVEN AND ALSO
PCYL.MAX DIAMETER OF FORGING,

HEMHIN=MNR =

CONVERT=pI/Z1R0D,

RCY L=, '
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WRITE(Z 2320 (eHCLY e T=1,NR)
HRITE (2, P9
URITEL(C i230(ER{IY i1 HR)
WRITE(Z,27)
WRITECL, 233 CALFACTIY) , 1=, NR)
WRITEL(Z ,23Y(PERLT) s T1=TrNR)
WRITE(R, 213 {HARX (1), 1=1;:NR?
READ(T,23) DENS,DIAM
SYART CALCULATING HCYL , MAX HEJGHT OF FORGING

ACOUNT=0,
BCOUNT=O .
MIN2G .,
MaX=0,
LIMIT=HR=NOD=?
DO 126 1=22,NRD:2
BCOUNTERCOUNTEECH (I)+MARKLT)
TE(BCOUNT LT _MINY GO TO 124
MM
GO TO 26

124 MIN=0,
BCOUNT®=(O .

120 CORTLHIIEF
DO 122 J=0,L¥MIT,e

128 ALCOUNT=ACOUNT+CHNR=J) % (~=MARK(NR=J))
TF (ACOUNTY,.GT.MAX) 60 To 139
HAX=MAX
GO0 TO 136

130 MAX=0,
ACOUKT=D .

136 1F(J.HE.LIMITY GO0 T0O j22
J=d et
GO TO 128

12¢ CONTINUE
HCYL=BONUNT=ACCOUNT

START CALCULATING TAHZ, THE MIN DISTANCE BETWEEN FLATS
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IF{ARSAA . GT,ABSHB) TAHA=ABSAA~TAHZ/?2.
TFCLHRINARD+1Y . ER, O0.) 60 TO 280
TAHASARSRB=TAHZ /2, +(CHINRD*1)/2.)
IFCARSAA .GT . ARSAR) TAHA=ABSAA~TAHZ/2.~(CHC(NRD+1)/2.)
WRITE(2,28) DNENS,DYAM,DCYL,TARZ, TANAHCYL
DENS=DENSTITY
DIAM=STOCK DIAMETER
DCYL=LARGFST DIAMFTER OF FORGINQ
TAHZ=MINIMUM DISTANCE BETWEEN FLATS
TAHA=DISTAMCE BETWEEN INTERNAL AND
EXTERNAL PARTING LINES
HCYL=TOTAL HEIGHT OF FORGING

START CALCULATIONS

SALI=Z 0L IN e
JECALFACT=1) EQ NL.)a0 To &1

THIS CHECKS THE PARTING LINE WHICH IS
CONSIDERFD AS CYLINDER

DIFFALEACTI=2)=ALFACT)

BETASAUS(DIFE)

PERCI)=OEYAXER(T)

Be=LETAL2.

TE=TANLRD)

82=51n(R2)

Ce=0s(n2)

FRAISFROrY%T?

DELIM=FRI*QINCALEA(T=2))

DELK =Fri%eIn(ALFACT))
CORMER RADIUS WAS ORIGINALLY STORED AT
ROTH RCI) AMD R(I=%)

DELHCIY=ER I%rOSCALFACTY))
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DELH{IJ=ABR(DFLH I )Y
BELIHCTI=1Y=tR1*C08CATFACT=2))
DELHCI=1 ) =ARS(DELA(T=12))
TAH=OEEHCIYenELHT=9)
SHETARETNIRETA)
TABRERIT ) »adx(BETA=GRETA)Y/Z,
TAXGRZ , #+PRIT)**3%S52++3/(3,.*TAS)
PALTZ=nBSCALFA(T=2))
GAMPA=E2+0  SxPlapAf P
MONRTEY HERE

IFCabEACT=2) LT . 0, )AaMMA=0,5*PI=B2=-PALF2
GaliltA=ABS CGANMMAY
IFCALFACTY GT.ALFA(I=2))G0 TO 51
DELA=CFRCIN/02=TAXSY*SINCGANMA)D
Re=n{l}+=nELX
CONTINUE
REIJ=R(1)=nEIR
R{I»1)=R(1=1)Y+DFLRHM
SA=RCIY+p(1=1)
SURF(I)=81wTAN/2 =TAS
RIRMI=RI)+%P+H (1=t 12*x2+R(II*R(I=1)
VOLLI)ZD T % (RIRMI«TAN/ 23, ~TAS*2 ,¥RS)
RGCON=RIPHI/(3,%51)
RGCII=(RAECON#S 1 #0.5+TAH-TASERS) /SUREF(])
CONTINUE y
HOW CALCULATE FOR THE TRUNCATED CONE
AS DEFINED pY POINTS I=~% AND I=g
TARTsCH (T Y=DFLE Ty =DELK(I=2)

CHCI)=HETGHT BETWEEN CORNERS STORED AT

RUTH CH(CIY aND CH(I=1)
CONTInUR
RITERA) =12 4H(T=2)
SURE(imi)=pTq % _ S%*TAH
BIRMY 80T =) w*Z ¢ (Tw2)*x2+R(1=1)eR(1=2)
VOLLTI~T)=pi«TAR I »BREgM1/ 3,
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DENGSIHCALFACI=2)Y)
IECALEACT=2) EQ 0,)nEN=T,

PER(I-T)=2e8l(R(I=1Y=R{I=2))Y/DEN)

RGCIm=1d=pinM1 /(3 *R1d)
TABS=ale(hENY=1 .

TABG=ABS (TARS)

IF(TABR GT.0.00080300 To 31
SURPCI*1 Y=g,

HG{E-'E)T‘:[“--

YOLET=%)=0,

G0 TG 54

CONTINUER

CALCULATIONS FOR CYLINDER AT PARTING LINE
AND FOp THE ADJACENT TRUNC TED CONE

RGCT)EREIYI2 .
SURFCI =R CT)wOHC)
VOLCI)sptwp(ides2*xCH{T])
PERCL)Y=AH(T)
TAHT2OH(Ir ) mDPELH{(T=2)
DELHOL) &6,

oo T e

COMTINIE

PALFZ=AnS (aALFA(T-2))
GANIA=0, S*#pIwBZ-pALlce?

TFCALFACT=2) (LT, 0.)cAMMA=0,5%PI=PALF2+82

GAMIIA=ARS (G AMMA)
DELX=C(FRCINV/02=TAXSY*SINCGAMMA)D
RS=R{I}=DFIX

TAS==THSG

G0 TO b

COHNTInE

IR=1l+1

DOYD2K=% ;3

Kkl el

WRITE(Z ;123 KK PFR(K) pSURF(KKY ,VOL(KK) ,RGCKK)
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62
65
frla
63
Ho
(O i

OH=TvOl
¥

P

Ti=UELIGH/2

FrA =g, R

FiHiCK=(1,
.

-
"

ITECUFETIGH . L

Izrq'nTIU:"'"f L0
GO TO 7?2
PART == NG
RATI10=% .25
CONTINUE

FUIDTHRRPAT

WRITELY : 64

GAMSHCY L/ (
ETA=SHAPFR»

IRTTELR62YSRAPELALES BETS

+DENS

TEC2,ARYMFIGH, TVNL

AR FLasH THICKNESS WE USE WOLF=S FORMULA

AT

T« . 8§=0_ 01771

13¢KTATY/ 25,6

Op FLASH eaTI0 WE USE WOLF=5 FORMULA IF WEIGHT IS
MALLES® THAN 1 LBS,OTHERWISE TETERIN-S FORMULA
TR0 To 179

240,003 B HAPEXDCYL/FTHICK$4,93/(T1%%(0.2)

* T4
+FYP(DARTY+ S,

INsETHICK

YFTHICK «FWIDTH,RATIO
TAHZ+*TAHA)Y
NIAMwR2%GAMER 2/ DCYL w2

AKZ=0, 7020401  +ETARD . 01969 )%*RATIO

AKI=0.54+1
FLASHUS(AK
UTOT=WETGH
WRITE(R,65
DTOT=DCVE*
AREA=PI=DT
WRITE(L, 66
FORITATCLDH
FORNATC(27H
FORIAT(32H
FORMATC(AGH
FORMATCALTH
FORIAT (38
FURISATC11H
1758 RADLIUS

B oOex(Tliww(=0,2))%(1,40.00757%ETA)
A AK2)RMEIGHA100,
+«F1ASHW
YUETIGH, FLASHUW,WTAT
?.%FWINTH
NTe*? /4,
YAREAR
PERIMFTER,SURFACE,VOLUME,R OF C,GRAVITY)
SHAPE DIFFICULTY FACTOR I1S+3F15.5)
FORGING WEIGHT WITHOUT FLASH IS:3F15.5)
FIASH THICKNESS,FLASH WInTH.FLASH RATIO ARE(3F15.5)
FORGIMG WFTGHT,FLASH WEIGHT,TOTAL WEIGHT»3F15.5)
H THE PROUECTED AREA INCLUDING FLASH 1S8S,F15.5)
PFRIMETERP=,F15,5,9H SURFACE=,F15.5//,8H VOLUME=,F15,5.,2
AF C. DF GRAVITY=,F15,.8)
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Appendix IIT

Shape difficulty factor for

axisymmetric forgings,

Teirin et al, 29 devised a shape difficulty factor for
axisymmetric forgings which these authors include in a rather
complex expression for predicting flash weight for such forgings,
This expression has been discussed in section 2, 3, Sas)  BW
explanation of the Teterin shape difficulty factor is given here, :

A shape factor is defined as:-

Pf2
Xt = He

it}

(Where; P Perimeter of axial C,S, A,

Fy Surface area ---"--—o- )

This factor is a dimensionless value, enabling any .convenient
unit to be used for evaluation, A high value of numerator and/or a
low value of denominator implies a high degree of complexity in the
axial C.S.A. , Inderiving their expression, Teterin et al
considered the circumscribing cylinder, This cylinder is assumed
to be the easiest forgeable shape, any modification to this fundamental
shape representing a deviation from simplicity, Thus,; we have a
shape factor for a simple cylinder such that:-
P
i
In order that the forging shape may be compared %o the

(reference) cylindrical shape, the authors suggested what they
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term a "longitudinal shape factor', X,

L o L

Xe

A forging with a simple shape, very near to that of a cylinder
would have a value near to 1,0 , while increasingly complex
forgings would have values progressively greater than 1,0 ,

The authors recognised that prr_::jections or rims were increasingly
more difficult to form as they were located at progressively
greater distances from the center-line of the forging, figures A2(a),
A2(b), To accommodate these variations, Teterin et al, proposed

another, lateral; shape difficulty factor:-

@ . 2.Rg
Re

(Where; Rg = Radial distance from the axis of the center of

gravity of half the C.S.A, ,
Re = Maximum radius of forging, (i, e, Radius of
circumscribing cylinder,)

As with the longitudinal factor, a shape near to a cylinder
has a value approaching 1,0, while more complex shapes (with
projections towards the circumference of the forging) have values
of Q greater than 1,0

These two sub-factors are combined to give a shape difficulty

factor, Sy :-

Sf "d.(g



- All «

This may be expanded by substitution to :-

2
(=)
s Fruds iy
‘Pe?} Re
Fe

If the part is forged in more than one operation, the authors

S¢

suggest that a factor for each step should be calculated,

The factors, they suggest, should be defined in terms of fhe
starting shape for the operation of interest (i, e, the shape
resulting from the previous forging operation),

Thus:-

(Where; S;

Shape difficulty factor for the forging siep
under consideration,
S, = Shape difficulty factor for the work pieée
prior to this forging step.)
If the starting shape is a cylinder, then this expression
simplifies to:~

S = S}L (SO being 1,0 )
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- Figure £2(a).

2

Figure A2(b).
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Appendix IV
FORTRAN programme for plotiing

results of regression analysis,

The use of a FORTRAN programme for plotting the resulis of
regression analyses was mentioned in section 5,1, ., a listing of
this programme is given here, The programme was written in
such a way that it may be used by almost anyone who reciuires their
experimental or industrial data in a graphical form,

The method and logic are described in detail in a University
Of Aston internal report75 » The data is input on cards in a
specific, formated manner, The data cards required fall into four
distinct categories:-

1 TYPE 'A' DATA - Initial parameters specifying the
amount and form of the observations to
be expected,

2 TYPE 'B' DATA - Transformation data, cards required
to initiate and carry out the
transformation of variables,

3, TYPE 'C' DATA - Observation data proper, i, e, users
experimental or indusirial results,

4, TYPE 'D' DATA - Graph titles, axis titles etc,

The output obtained from this programme includes; numerical
results (observed value, calculated value, error) on the line-printer

and various graphical displays on a CALCOMP x-y ploiter
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The graphs preoduced are:-
i, A plot of 'y' versus 'xy'; x9,Xg,----X, being
held constant at some predetermined, typical level,

ii, A plot of of 'y' versus 'xy' ; X1, Xg----- Xp being

held constant,
ete,
etcy
etc,

n, A plotof'y' versus 'x,' ;x, X9, X3y ====X(5.]) being

held constant,
ntl, A plot of observed versus calculated value of
'y'y, using the full regression equation,
Examples of graphs obtained by the use of this programme may
be seen in section 5,1, , (Anyone requiring detailed information

regarding the use of this programme is referred to Aston and Homer79),
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R el _
READCS » 709y NEBNET ()
TECHEUNe T CGAY EQ._ 0 a0 Th 2235
TECHFNeT CA)  LE 62 GO TO 324
IFCHEUNCY (M) _LE 11) 60 TO 325
RBEADCY ¢ 7ZQ8YNY LMY N em) o NZ LMD

2 I 8l 4
REATCL L ZOTINV MY L NX oMY
qt) i 222

READ (1790 YNY (Y N er) , CONYY (M)
G 10

CONTINUE

READ €1
Uk A
e
BEADC
FECH?.
READ(
TFON3
Beaird ]
LR OHG.
PEADL
TECWNS,

.En, 0) 60 710

‘fln-{')j

ALY =0, 85 AND, AC]1),.61,.~9,995) GO YO 6
N7
e NADINAME  CACNY (HNaNO+% 1T +ND)
£ 0) afh T 122
s AA0INAME , CA(NY  NaNOFNT+T ,NO+HA+NZ)
BT 122 .
cATOIHAME , CACH)Y (NaNO+HT +H2+T ,ND+NT+N2¥N3)
Ea. 0 c0 1h 122

§ L

dAADYMANE , (ACH) ;NaNOFNT+N2+NZ+1 , NOANT+N2+N3+NG)

En,0) 60 To 127

READCT a1 10 HAME, (ACN)Y (N=NO+NT+N24NT4NG+T ) NO+NT#N2#NI+NL4NS)

FORT TN
Fi=
G S

\r

DoMATIONS BEGIN

JE(HFUNCT(M) L FR.0) a0 To 225

MARK=NFUHCT (M)

Gt

MARK

ACNY ) y=ALORT0CA(NY ) ))
GU T fré

92 A(HYEMII=AIOGCALNX()))

TOCEY 22 38,66455,66,77:88,99,100,191,912, 015,074,195 0
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f

AT

GO

PG S bimd N1

CRECTL=nPpFEReTN=COBFEfMIY (VAR(H)=AVRG(H))

Call=cineT

DU, 4 &t NT

VAL ACREATD+OORFF (MY *(VAR(M) =AVRG (M))

EICKISVAL (MY

CALC=( Al CH+CORFE M) vyak (M)
K=hw

BCJd=a(Nn)

Eedy=CaLr

Jz=d =1
FRROQ=(CALO=ALNNYI*#100,0/7AC(KND)

URITELZ,P201) NAME,ACND) (VARCM) 141 ,N1)

WRIYE(2,20%) CALO«(vAL(M), M=T,N1)

WrRITEL2,?207) FRROR
GO 1O 5

THIS (PSERYATION PRACESSED , LOOPS RACK TO 5 TO COMMENCE .

BEXT OBSFRVATION . WHEN LAST OBS PRNCESSED

PLOT GRACRHS
CONTINIE
CALL HOPLOT(=5,0,24 (,0,4)
HEADCTe106) 51

NREC=8T+1 ,80

MRECRS WS, 25

MS=g T~y /Ny

YEACTS CAMAYY=AMINY) 781

nY 64 M=1,l=1

CU 2 COtN) mAMINVY/YEACT

Do 0 s.'g_w,'l,i'lj'
XFEALTIUNY = (AMAXX () =arTHX(NY)Y/S

Bowlir f AW

 DIFFA=ARQ(ROFFF(1))+0,00001

PIFFR=CNANST®0,00091

TFCDIFFA, LT.0.0007, 28D, D1FFB.LT,0. ;
FOLLOWING DROCEDHURE , TO 997, SCALES RESULTS , SETS

ﬂxT'J ;;r_,"I_FQ FlT_-_r"l..

0001) GO TO 997

+BEGINS TO



g

L (_‘ &

Q7

Ny L1 By I-r_-;‘t'!\,uf

TEMHENREAMAIEX (N = FACTY (K)

TEHITHXSTEMINYEXFACT (1)

SRILY O =28 TED=LOEFF MY RAVRGIN) +COEFF(N) #TEMINX
TECSMINVONY LT AMINY . OR, SHINYL(N) _GT_ AMAXYY GO TO 99§

BHINY INY= (QMINY IN) =AMINY)Y/YFACT

SHIUN I EY s (TFMINVYAMIuX(NYY/XFACT(N)

TERAX) SAMAXX (MY X FALT ()

ThilaME STEMAXY~XFACT (M)

SHARY (MY oS TER=COFEFEYN )X AVRG(NI*CNEFF(N) # TEMAXX
TECHMANYINY 1T . AaMINY_ OR_SHAXY(N)Y .GT _AMAXY) GO TO 994

SHAXY U Hy s aMAXYON)=aAMINYYSYFACT

SHUAZN (MY S CYFRANY AT (MY XFACTOM)

SN THE LR, 1 :
FOLLOVING PROCEDURE , T 7 +» CONSIDFERS ONE VARIABLE ONLY » AND
PLOTS GeAPH 4R THAT VARIABLE,

READC? 104 YT

B0 CL=n ki

READCS s4086) BT

REALT 21048y ¥T

OALL HGRSYHURICT.0+=2.5:40.,23,:PT¢0.0.80)

CALL LGRSYMBI (T . 0e~0'75,0.2:XT10.0,40)

CALL EGnSVMBYI (=S _78,9,0,0:,2:YT:00.0,68)

XORIGI =amIN¥¢L)

EINCMY oY FACT CL)

YURIGHSAMIAY

Y IMEM T ESYEACT _

CALL HECPAXTIS(N.0,0,0,1408CALE READINGS =14,8100.0,XORIGN  XINCMT
CALL BOGDAYISEN.0,0,0,1T44SCALE READINGS »14,51,90.0,YORIGN,YINCMT)
PO SF , I= N1

BOHIatREm) = AMTNYELY Y /XEACT (L)

CALT BRI OTEPEMY, CtM) 2 3,00

ALl BHGeroy(udd)a0, 08, CCm) 2o D)

CALL hHGOIOTORr (MY=0, 15,0 M) 2T 20)

ALY BGRLOTCR (M), 0 ,1,0)
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CALL Huptnt(n() , L) +0,05,1,0)
CALL BOBLOTIRIMY 30 _05,1,0)
CRLY BeEoI T (R M) Cemd, 1.,0)
CONsIrlE

CLECDIFEFA GT. 00,0007, aND,. DIFFB.GT,0,0001)

CALL HGPDASHI A (SMINY (L), SHINY (L), SMAXXC(L) »SHAXY (L) 10,5)
CALL NGPRFOT(=1.1¢~3,5¢YREC,XREC,0,0,3
FOLLOVING ORQCENURE ,TO 10 ,DECINDES WHERE TO MOVE PEN

RETVELH GPAPES In NupER TO OBTAIN CARRECT POSITIONAL LAYOUT,

TE L, En_N1)-aaTn 7

ALl HGeprordn 0:0.0,%,0)
PECLL S %2 B0, ) G010 9

CALL HeDLOTC(0,.0,-13.000,6)
GOTH Y

CALL BPERLOT(=10,.0.,1%.0,0,4)
CUNTINUFE

Cabl el 0T (0 0500, 3,0
PEARL/2e2 FO_NIY 60T 10
CALL #GelLoT(=-10,0.0_0,0,4)
GOTIE 43

CALL RGpPLDT(=10.0:13.0,0,4)
P2 s B Y =00 N

TR(NTEFA LT.0,000T.AND,DIFFB,LY.0.0001) GO TO 334
FOLEORING PROCFEFDURE » T0 12 +» CONSIDERS 0BS. V CALC.

GRAPH

CALL WGDPSVMDI(1.0,~2.5:0.25,22H0RSERPVED V CALCULATED,.¢0.0,22)

CALL HGPEYMPY (1.0~ .75,08:.2,19H
CALL HOBRYMBL (=G . 75 ,1,0,0,2,19H
OGFARTS(AMAXRES=-AMINORS) /ST

CALL HGPAYTSED.N,0,0,14NSCALE READINGS,=14,51,0.0,AMINOBS.OBFACT)
CALL HGPAYTR(N,0,0,n,14H4SCALE READINGS,14,81,90.0,AMINOBS,0BFACT)

DU T d Mut e

DEMY=(BrMYuANTNARS)Y JORFALT
ElM)= (B (H)=AMINNORS) JOBRFACT
CALL HGRIOTCR(M) ,E(1) . 3,0)

NBSERVED VALUE,.(0.0,19)
CAICULATED VALUE.,90,0,19)
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Appendix V

Further discussion of the problem of

hammer selection,

In section 4,2,2, a method of automating the choice of hammer -
unit for the manufacture of any forging was discussed, The approach
was essentially one using the technique of discriminant analysis to
develop a function capable of making such a prediétion with a high
degree of confidence, It was pointed out that, due to the lack of
suitably documented records of erroneous predictions, the best that
such an analysis could achieve would be a function capable of simulating
the man's human judgment,

The whole question of hammer selection is discussed below, A
scheme of research is proposed \\‘i’]i.Cl]_, it is hoped, will result in a
more rational method for the choice of optimum production unit for
any given forging,

The estimator at the study firm chooses the production unit on
the basis of the smallest (least energy available) unit capable of producing
a salisfactory, completely filled, forging, This is an estimate based
chiefly on experience,

By choosing the smallest suitable unit to be the optimum unit, the
approach implies that the savings arising from the increased pfoduction
rate possible with a larger unit (i, e, fewer blows required for a
given forging) are completely out weighed by the increased costs
carried by the larger production units, In particular, at the study

forge, the larger units are burdened with substantially higher
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contribution rates, making them less financially attractive than the
smaller units, The final choice of unit is influenced to some degree
by the ancillary equipment necessary for production; wide-bed press,
dummying facilities ete, Not all production units have the same
cornbination of ancillary facilities,

The first stage would be devising an objective method of predicting
the smallest suitable production unit, One such method is to use
multiple regression analysis to produce a function capable of predicting
the number of blows required on any particular hammer, from the
various forge-component characteristics, FExceeding a ceriain number
of blows indicates that a given unit is unsuitable, too small, because
the work piece would cool below forging temperature during the prolonged
forging cycle, This 'cut-off' point should not be too difficult to assess
with the aid of forge foreman, supervisors etc,, and by observation,

(It has been suggested that there may also be some upper limit {o the
size of production unit suitable for a given forging, If this is the case,
then an upper 'cut-off' point will similarly have to be assessed),

If we take this discussion a stage further, there may be some
advantage in disregarding the philosophy adopted at the study forge,
that is, that the costs and cost rates carried by the larger production
units far outweigh any savings due to increased production rates that
may be possible using a larger hammer (requiring few blows to make
satisfactory forging),

The generalized situation can be represented by the following
diagram, Curve 'a' represents occupation time per forging (inversely

proportional to production rate), The curve falls as it progresses from



b-Ascending Cost Curve,

2-Occupation Time Per Forging.
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Figure A3, Generalized Case,
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left to right, from larger to smaller production units, Curve 'b’
represents cost rates which increase as unit size increases, For
example, fuel-oil; electricity consumption, contribution or overhead
rates ete, The resultant cost curve, 'c', is the product of 'a' and 'b’,

The consiruction of curve 'a' requires that the production rate
for a given forging on any unit can be estimated, The main body of this
thesis has discussed how such predictive models were constiructed for
the study forge using regression analysis, The approach could be
extended to other forges,

The accountancy department at the Drop Forge would have to be
approached in an attempt to provide a means of deducing the rising cost
curve, 'b', It is likely that the forge management could also offer
various other reasons for production costs rising with increasing
hammer size, for example; increased maintenance cost, increased
risk of prematur;e die failure etc,. The researcher must be aware
that this cost line will inevitably be the result of rather subjective
reasoning: in setting differential contribution rates, quantifying risk
of premature die failure ete,

The minimum cost point on the (generalized) diagram represents
the optimum choice of production unit for a particular forging, provided
that the optimum unit is at least as large as the smallest suitable unit
predicted by the 'Number of blows' - model,

The ordered state of affairs of the general case may be complicated,
however, when considering a forge containing a mixture of both automatic
and manual hammers, The two types of unit have different striking rates,
A larger, manual hammer, although requiring fewer blows to make the

forging, may have a lower striking rate than a smaller unit, and hence,
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a lower overall production rate,

Similarly, the cost line 'b' in practice will rarely be linear, For
example, there may be different numbers of crew required on certain
hammers, units in the middle of the range may have disproportionally
high cost rates due to the excessive fuel consumption of inefficient
furnaces, contribution rates may be set low in the case of old, 'written
off', equipment ete,, |

The net result is that both curves, 'a' and 'b’, may assume any
shape, making the manual estimation of the cheapest or optimum unit
a tiresome process of repetitive calculation, This problem could easily
be surmounted by using a compuierized hammer selection programme,
The smallest suitable unit could be evaluated using a model as indicated
earlier, The production rate on each unit could be similarly predicted,
(The cost curve, 'b', information would be stored within the computer
programme ), The selection of optimum production unit for the forging
would then be a simple matter of computing the different production costs
on each possible unit, the optimum unit for production being the least .
costly of these,

Clearly, the costing policy operating at the firm (relative contribution
rates ete,) has to be defined, since it will influence this optimum choice
by controlling the shape and slope of the cost curve, 'b', The prediction
of smallest suitable unit, however, is obviously independant of costing
considerations, the prediction depending only on certain component and
material characteristics, (It should be noted that the choice of optimum
production unit should be made on a marginal costing basis, contribution

or overhead not entering into the considerations, Many forges, however,
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adhere to the belief that overheads should be considered when making
this choice, This does not really effect the underlying theory of the
approach, only the slope of the cost curve, 'b', and ultimately, curve
fel),

The above very brief resume should serve to introduce a more
thorough approach to the problem of optimum hammer seleciion, It is
anticipated that such a project could be completed in three to four months
(possibly as an M, Se, student project) at a forge havingl good record and

file keeping systems from which to obtain production data,
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Appendix VI

Derivation of 'Sums of squares'

expression for assessing relative

contributions of each independent

variable in a regression model,

In multiple regression analysis,

SS due to regression

b.x,. (. (xz-;z) ) TS b.x . E(xn-;tn) (y-¥)

ices,

S5,

Now, since,

2

r
and,

b =
substituting

2

T o=
e 9 2

ol
° @ r =
Rearranging,

£ (x-%).(y7) = r./E(x2)° E(y5)°

bory €05 o (5F) +

bax o $(x % ) (y-¥)

= b2 " g
5%y—§%2

$ (x-%) Ly-¥)
é (x~%)

[3] into [2] we have,

{€(x5) (-2 £0e5)?
(FERT}2EH5)°

{€ (x-5) . (v-7)3°
¢ (x-2)%.8(y-¥)?

& (x-x) (y=¥)

(G I

[x]
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Substituting ['1,_] into [.‘LJ we get,

58 = b/ &) E0H)° [5]

Now, by definition,

o x° = €0 2 ‘ [6]

n-1

and similarly,

oy - € [7]

n-L

Substituting [6:! and [7_] into expression [5‘] s We get,

b/ 22, (a-1) & y2 . (0-1)

SS %
n

bor e x.Fy.(n-1)

L
L
9]
(@5}
™
it
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Appendix VII

Problems associated with calendar

dates in computer systems,

Scheduling systems, manual or computerized, inevitably involve
the storage and manipulaiion of data in the form of calendar dates, Thus,
one of the first decisions that has to be taken during the development of a
computerized scheduling system, is the form of this 'date-data', .

It was realized that it was highly desirable, from a users point
of view, that all dates should be input to, and output from (printed out)
the computer system in conventional Day/Month/Year format, This
presents problems, To store a date as D/M/Y requires a three
dimensional array, This is extravagant with computer core store, Also,
the procedure of step-:\\*ise up-dating a value held as D/M/Y necessitates
a quite complex programming routine; checking number of days in each
month ete,, The complex nature of a routine to perform the simple task
of comparing two dates to decide which is the later (for example), and
the difficulty of allowing for Saturday and Sunday as none-working days
for scheduling purposes; provide further sirong arguments for using some
alternative form of internal 'date' storage,

The solution adopted was to store all dates internally as single,

integer values, in the range;- 1 to 390, Each working day (Monday to

Friday), beginning with the first working Monday in the year, is thus
assigned a consecutive value; 1 to 55 6 to 10, 11 to 15 etec,.,
Manipulation of dates is greatly simplified, each date having a single,

arithmetic value,
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To maintain continuity from the end of one year (i, e, November,
December) through to the beginning of the following year (January,
February etc), working days in the following year are assigned consecutive
values in excess of 265 (The usual number of such days in any one year),
In order that such a numbering system should not continue indefinitely,
when day 390 is reached (Corresponding to approximately July of the
following year), all stored values are reduced by 265, one year, Thus,
day 390 becomes day 125, a stored integer value, 'Flagyear' is meanwhile
increased by 1,0,

There is no need for the user to think in these terms; or even be
aware of such things, the programme incorporates routines to transform

D/M/Y representation to a single, integer value, and vica-versa,
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Appendix VIII

Definition of scheduling terms used in this study,

Job - Refers to the work that is performed, and also,
to the physical entity that is the object of the
work, A job may comprise cne or more

operations,

Operation - Each operation is a task that‘ must be performed
on the job, The series of such tasks constituting

a job usually follows some pre-defined sequence,

Facility - In a drop-forging context, a facility is a work
centre where specific operations are performed,
For example; a hammer, a shaper, a die-sinker
etc,,

Objective Function - An objective function is the criterion whereby
the effectiveness of a schedule,or scheduling
system, may be judged,

Heuristic - An heuristic may be defined as; any systematic
device that contributes to the reduction in the
search for a solution to a problem - it is an
aid to the discovery of a solution,

For example, an heuristic may involve swapping
the positions of neighbouring pairs of jobs and
examining the effect produced on the value of the

objective function,



Priority Rule

i

This term is ably defined in section 2,5,,

It refers to the method whereby a scalar value
may be ascribed to each waiting job. to determine
the job to be loaded next onto the relevant
production facility, when it becomes available,
For example, job slack, This is; Total time

until due date, minus, production duration time,
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"REGIN' ' .
'IPHEGER"1’ES,OQIGIN:[‘UMTErCUSHIFT;H;N-DrNOTE:ONO.STARTEDrX;DUMMYaY.
DWHD DN, MAXDWM , FLAGYEAR ,AD,BD+DDATE,MDATE ,YDATE}
'INTEGER' "ARRAY'NOL1,9], SHIFTWORK[1:9),NNL1:9),FINISHIT:91,FM[71:801:
TREALY ' ARRAY'HAMFILFETT:0,1:20,%:12]);

'PROCEDURE' DAYZMONTH(DWN,YEAR)] f

"INTEGER'YEAR, DUMN;

"BEGIN'

FINTEGERTLY,ITRAD,TRAD?
‘REAL'RTRAD,REM;
RTRAD:=0OWN/5?
ITRAD:=FNTIFR(RTRAD+N.000001)
REM:=ABRS(RTRAD=TTHAR)Y ¢ ;
VIFREMYGT'O_0ONOOT P THENTREM:=(REM*5) +2
tELER
ReM:=u;
TRAD :=(ITRADe7)+REM!
TRAD:=TRAD+ (FMIYEART=3)
VIFTYEAR/G=FNTIERCYRAR/ L) PTHEN LY : =1
'ELSE
Ly se0s
TTFCTRANDLEYST ' THEN
IBEGIN'
NNATE:=TRAD=0;
MDATE:=21;
TEND?
'EL"-F'
PIFITRADVLE'SO#LY'THEN'
TBEGIN?
NDATE:=TRAD=31:
MDATE:1=2;
IENDI
, TELSE)
CVIFTTRAD'LE'QO+LY'"THEN'
TBERIN'



e e

haafrvaTnAn-sq L?,_,m""

20| HEN
l‘&fﬁIN’ i
a DD&TEFwTRAﬁ*?@ Ly:

naﬁ75-=Tnﬁa~120~nv:
.MBQTE 351

BDATE}=78ﬁ9*151vLY;

~ MDATE:=6;
~ VEND'

e :_’ELQF'
uf?13+tY‘THEN'
- VBEGIN'

v amf pme e —— (=

= nﬂATE'-TRaB-181*LY.
s HDATE"?r
St L eENn v
O EURRY
PL3A YV THENY
_SBEGIN'.
nDA?E-HTR50~21Z~LYi
oy U4 MD*TE'=&:$
'EHh'

R E LRV
k*tY'rH;H‘




'"BEGIN'
DDATE::=TRAD=24L3=~1 Y}
MDATE ¢=29;
tEND'
: tElLeg!
TIF'TRAD'LE"304+LY " THEN?®
'tBECIN' _
 DDATE:=TRAD=274=LY}
MDATE:=10;
TEND?
FELSE?
YIF'TRAD'LE' 23441 Y'THEN?
TREGIN
DDATE:=TRAD=304=1 Y]
MDATE:=11:
TENN?
ELSE!
"BEGIN'
NDATE:=TRAD=3364=1Y?
MDATE:=122
VEND' !
“END' ¢
'PROCEDURE' QUTPDATE(DIND) ¢
"INTEGER'BWHDY
"BEGIN!
TIF'DUND =0'THEN?
TBEGIN
CWRITETEXTC Y (Thew/%k/ext )ty
1G0T SK1P2;
TENDY
PIFTDWNDTGT Y MAXDWNT THEN?
TBFGIN?
YBATE 1 =FLAGVEAR+1:
DWNe=DUND=MAXDLUN
TeND?
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PRINTCH(RD)Y
SKip?2:
‘ENDY
"PROCEDURE'CHECKMULT(X,Y):
"INTEGER' X,V
YREGIN
VINTVEGER'YINTON:
"REAL'REALN,DYEF:
HEALHy=X/Y=+0.0000017"!
INTGH i =ENTIBR(REALNY 3
CIFF:=ABSCREAIN=INTGH)
"IP'DIFFYLETD _O0ONDY " THEN'YYES : =1
VELSE !
YES:50;
'END';
"COMMENT® RUAD IM FILES TO BE PLOTED AND TRANSFORM FROM EXT.TO INT.CODE:
ORIGIN :=RFAD?
YEQR ' H:=1'STEPY1tuUNTIL'2IpnO"
"BEGINY
SHIFTWORKIH] s=READ?
KOLHY=RFAD;
DUMMY «snEAD;
DUMMY s 2pEAD
"FORM'Ne=1'STER " TUNTIL'NOTH]I 'pO?
‘BFGIN!
VEORIDe=1'STER "1 "UNTIL!2' DO
HAMETLETH,N,DJ:=READ:
PIFYQHIPTWORKLHI=1"THEN?
'BEGI M :

"IFVHAMFILELH,N,71=2 ' THEN ' HAMFILELH, N, 7] 1=3;
VIFTHAMFILELH N, QI=2"THEN'"HAMFILELR,N,9]:=23;
YENDY: : i
YEND';

'END 'S _
'FOR'H:=1'SYEP"1'UNTIL'91DO!



‘ERD!;
CUSHIFT1=1;
CUDATE :=0RIGIN;
NOTE ;=9 e _
'COMHMENT! IN PRACTICE , FOLLOWING TWO LINES WOULD NOT BE REQ,
MAXDWN:=2260:
FMI71]:=24;

FH{72]:1=3;:
FMLZ735:=1"
FMLTG; 1=7:
FMI7Z5] =6
FMIZ7):1=25:
Fri?8i:=2;
FMI{79] :1=1:
FMI803:=7

5
2
R

PAPERTHROY i
WRITETEXTCYC"1 'S8 ) VUNITYUNUMBER.Y(I1CF) 1 (15281 ) mmnmwacmmmanl (17
ST R RGO S RS 1 .
"FOR'N =21 'STFP'1'URTTL'9 DO
"BEGIN?
PRINTIN,2,0)
SPACF(6) !
HERED 2 7
NRITLTEKT('{"(‘?c')'HKKDATE‘('C')")'):
AP1: Ha=0;
FIFYCUSHIETYLRE'2'THEN!
TBEGIN?
CUTDATECCUDATEY ¢
WRITETEXTC("('MI) Yy
IENDI
CEESE!



URITETEXT (P CVUNRAEYALUAYI VY
SPACE(5);
ADZ2: Hi=Hw1;
STARTED =0
ADZ: 'COMMENT' IS THIS THFE LAST JOB ON THIS UNIT Pwkw bt A
PIFTHNLEHISROIHT P THEN?
‘BEGINT
FINTSH (HI-=pINISH [H]I+1:
PYFYRINTSH  [HI=1'"THEN'NOTE:=NOTE=17
CIEYNOTRILEYOYTHENY'GOTO!'STOPP
CHECKMUI TCCUSHIFTA2) ]
PIFTYES =21 THENY
IpEaIn?
CUSHTIFT «=CUSHIFT=T;
SPACECID);
tEND?
'ELSE?
SPACE(1%)
TGNTO'FACYUS:
YENG! 48
ARL: 'COMMENT' HAS THE PRFESENT JOB FINISHED ON,OR BEFORE, TODAY?¥skkikwikw;
CTF'HAMFTILETH, NNIH], R1<CUDATE' THEN"'GOTO' AL LP:
P TF'HBAMFYLETH,.NN(H],81=CUDATE' THEN'
TRBEGINY
"IFYHAMEILELH, NNTH), Q) 'LE'CUSHIFT'THEN!
AlLp: TREGIN?
NNLHYz=NNTuI+T:
'GOTOYADS?
YEND!
VEND VY :
LOOMMENT!' CAN THE NEXT JOB BE STARTED BY TODAY? wwww el vk ]
"IF"HAMFILETH . NNIH],41>CUDATE ' THEN''GOTOA2LP?
'IF HAMFYLEIH,NNTH],A1=CUDATE' THEN"
tREGLINT _
TYFTHAMFILELN, NNIH] 71>CUSHIFT!THEN?



A2LPp:

'"REGIN?
SBACE(1)
TYFISHIRTWORKIHI=2' THEN"
‘REGIN'
CUHECKMULT(CUSHIFT,2):
"IE'YFS=11THEN'*GOTO'EVEN"
TELSE?
CUSHIeT +=CUSNIFT+1:
'GOTO'ADG;
SEND Y
SPACEC(10);
'gOT0'FnCUs
VENDY
‘END Y}
PCOMMENT!Y HAS THIS JNB STARTED TODAY 7 kwkwkw
PTFTHAMETILETHLNNINI,,A1=CUDATE' THEN'
"BFGIN?
FIFYHAMETLETIHM NNTHY,7)=CUSHIFT'THEN'
'REGIN?
ONDes=NNTHYZ2-0,01;
VIETONO=NNTHY/2 ' THENYWRITETEXT(Y("#') 1)
"FLSE!
WRITETEXT(v('I1) ")
VIFISHIFPTWORKIHI=Z2' THEN!
TBEGINT
CHECKMULT(CUSHIFT,.2):
VIF'VES={'THEN'"'GOTO'EVEN2
tELSF!?
CUSHIFT:=
STARTED:=
'a0TO'ADG
TENDY S
PRINT(HAMFTILELH NNTHI,13,4,0);
L SPACEL3);
'aOTO'FoCUs

CUSHIFT*17
17

s )



YENDY S
HERD Y

"COMPIENTY TMEN THIS J00R MUST BE IN PROGRESS TODAY I

OO =Nk THIf2=0_ 01"
PIFCONOSNNIHY 22  THENYWRITETEXTC ' ('#'YY)
FESE !
HRITETEXTCY Y Yy
CIEPSHIPTUORKIHI=?2 " THENT
"REGINY
CHECKMUL TCCUSHYFT 2)
FYJEYYES=T1PTHENY'GOTO'EVENS
"ELSE!
CUSHIET =CUSHIRT#+1:
‘GOTO'ADA;
bEMp Y
SPACE( 0y
*COMMENT ' CONCIDER NEXT UNIT AND/OR TIME PERIOD,
FOrUS ' IF'H=G Y THENT
'ReGIN?
"IFICUSHIFTYLE'2TTHEN' )
WRITETEXT (' ¢ %%%%M"') ")
TELSE?
WKITETEXT (! (AYYEA" YY)
MEWLINECY)?
PIFYCUSHIFT'GT "2 'THEN!
TREGIN'
CHECYXHMULTCCUDATE5);
PIEtYRQRTPTHEN?
VEOR'Y:=4'STERPYTYUNTZIL "4 DO
TREGINY
SPACECTG) ?
"FOR'Xt=1'STERP'1'UNTIL'9'DOY
WRITETEXTA N C JA L YUS Yy V) ey
NEWLINECT) : :
'END';

e ¥k Ve

% ¥

ve i ok e v ]

YTt



YEND':
CUSHTFET:=CUSHIFT+2?
'SFIPUSHYFT=S " TUENT

'REGIN?

CUDATE «+=CUDATE+17
pUSHYIFTz=4!

TEND!:
"GOTO'ADY !
TEND'
YELSE!

'GOYTO'ADD;
EVENT s SPACE(9):
CUSHTET +=CHISHIFT=1:
PGOTO! FOrUS
EVENZ:
PRINTCHAMFILEIH , NNTIYT1],4.0);
SPACE(R):
CUSHIFT :=CUSHKHIFT=~-1:
'GOTO0 FORUS ¢
EVENZ:
'IF'STARTER=]YTHFEN?
BEGIN!
STARTEND:=0;
PRINT(HAMFIIEIH,NNIH],11,4,0):
SPACF(2):
"EMD!
VELSED
SPACE(Y) !
CUSHIFT:=CUSHIFT=1;
tGOTO' FOCUS: |
STOPP: :
~ PAPERTHKROW;
"COMHENT 'RFCODE QHIFT FROM INT,TO EXT.FORM, ¥dwks
PREOR'He=A 'STERIAFUNTIL 'R DO
"FOH'Ne=1'aTEP' 1 *UNTIL"NOLKI'DO’

de ko vk ]






'BEGIN'
VINTEGER' H.N.,D+CUDATE,DUMMY ,ORIGDATEYES X JOB;
CINTEGER' "ARRAY'NO(T1 2]/ HAMFILED(1:9,1:10,1:8);
PREAL'XS s XF,XMLID?
'PROUEDURE® OPENDLOT: 'EXTERNAL'}
*PROCEDUPE' CIOSFEPLOT: 'EXTERNAL':
IPROCEDURE! KGPLOT(X,Y,A,B)7 'REAL' X,Y: 'INTEGER' A,B; 'EXTERNAL':
VPROCEOQUREY HGPMUMBER(X YrHT FLoTHETA,L,IP,IQ): 'WALUE' X, Y/HT,
FL, THETA,1,1P,1GQ; 'INTEGER' 1,IP.I1Q! 'REAL' X,YoHT,FL:THETA?
PEXTeRNALY?
CUDATE:=RFAD;
'FOR'Hez1'STEP!'11UNTIL'G DO
'BEGINY
NOTH]:=READ?
DUMMY : =READ?
DUMMY :=READ;
DUMMY r=READ?
DUMMY r=REFAD!
TEOR'N:«=1"STEPYTYUNTILINOLH)'DO?
"rOR'Der=1'STEPTI'UNTILY8 DO
HAMFILELHA,N,D]:=READ;
YEND!
ORIGDATE:=CUDATE !
OPEMPLOT
YES«=0¢
YGOTOQ'BRB;
FALSE; DUMMY : =000
BBR: HEGPLOT(=10.0,12.0,1,4);
HGPLOTCO,0s=1:0,3,0);
HGPLOT (D, 0,10.0.,2,0)07
HGPHUMBER(=0.2,=1.2,0,1,0RIGDATE,0,0:0,3,0)
Xiamyq . '
YEG1=YES+1;
ARA:  X:ieXe1: ’
Hiw@=X;



HGPNUMBER(=7,0,0.0,0.7T,H,0.0,0,2,0)
'"FOR*N:=1'STEP'1'UNTILINOLHI'DO!
TREGINT
XS =2HAMFILEIH, NsTI=0ORIGDATE=1}
D s A1) N ;
XFezHAMFILELH,N,BI-ORIGDATE?
XEraXE/lal
HGPLOT(XS,C,1.3,0)2
HGPLOT(XS5,0.0,2¢0)7
HGPLOTCXF . 0.un.2:0);
HGPLOT(XF,Qe10200):
HGPNUMBER(XS,0.1,0,05,HAMFILF[H,N,?71,0.0,0,3,0)
HGPNUMBFR (XF~=0,5,0,1,0,05,HAMFILECH,N,83,0,.0,0,
XMINe=(XF=X§y/2+XxS~0,3;
HGPNUMBER (XMID,0,2,0,1 , HAMFILELH Ns1),0.0,0¢4.0);
LEND
HGPLOT(D.0,0.0,3,0%
HGRPLOT(D,.0,=0:56,1,4)3
FTIF'HDYT'THEN'"'ROTOYAAATELSE!
PIFPYYES=T ' THEN!
TREGIN!
HGPIOT(=10.0,~8.,0,3,0):
'GOTYO'FALSE!
'END?
TELTE!
CLOSEPLOT

i
3,00¢

‘END!
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Appendix XIIT 3 5 Sk,

Listing of computer program

\es for Forge- and Die-Shop =

it




'PROGRAMT (AXXY)

INBUT T U=CRO

'"OUTPUT ! 0=1p0 _
"BEGIN''COMMENT'G,HOMER PROD,PLAN,T;

"INTEGER'N,H,D, CUDATF ,NOORDSS¢T,TT,.SS,FIND,CNT,
LIMIT,BRESTIOB,DATEON, TEMPDATEBrA¢X,Y,2Z:LOADATE,
INSHIFT.SHIETON, DUMMY  FNDATEFNSFT.DAVS,FINISHDATE,
nATsFIH.SFTFIN,INSDATE,FNDAV;T§MPSHIFT.LOADSHFT‘CUSHXFT.
ABJUST 100D, COUNT CRITICAL,ZN/,NZN;HAM,0H DATECU, ON,

STAGE,START, TEMPCHOICE, TEMP, TRYDATE , INT,.FLAGYEAR,MAXDWN

S DUN,.DWNDDEUDATE ,MCUDATE,YCUDATE,DDATE MDATEYDATE,;
AD,BD AR, NXN,NUMTODAY,FOUNDJOB, TIMEDIFF,HALT DAYFN/,SFTEN,
MARKDATE ,FyFF,RESETEPSD WW;

' INTEGER' "ARBAY'NO[1:201,NNL1:201.SFQLT1:4):ERDL1:201],
CHOTCEF1:?0,1:QSJaZNn[1;201:SHIFTHORKI1:ZOJ.
TOHOICEPT1:20,1:25),0FFL1:20,1:61,FMI71:8013,

WORKTY140,1:4),HOLDDDL1:100,1:2) ,HOLDATAL1:100,1:313;
'REALTALATERLATF 0| ATE ,MINPRI +MINSCR,SUMS, LATE+REMSFT .
PENALYV,COST,TARDY »SUMLTPT,SFTS:
'REAL'TARRAY!SCOREFT+276) yHAMFILE(1:20,0:25,1:16),NEWORDS[0:100,1:12]
JLATEST1:20,0:25) vSUMLATEL41:20) ,HOLDFILELT:20,0:25,1:16),
TEMPEILFLQ 25,1:161
'PROCEDURE!' OUTRATECDUND)
"INTEGER'DWND:
'BEGIN!
PIFIDUND =DYTHEN?
TREGIN
W ITETEXT( ' (Vaew/hkefan?)P )}
ta0TOY Sk1p2:
YEND':
TIF'DUNDIGT ' MAXDWKN Y THEN?
IREGINT
YPATFE ez LAGYEAR®T
DN e =DUND=MAXDLN;
YEND!



o, s
i
Eper
e |
.
- P :
Is

UDDATES3TUTHENY
L VBEGIN !
 MPATE:=1:

“*zmn'.
'FisE'
"""" =) 'ass!n' :
o :q}; St S s

CYENN?
NEPQESY
_?’Q;GINl G
.......... ADIB0L
& = || W

Bo'SbDAfs-Sﬁif

no-annnre 20;

DRATF«=DDATE=31;
VnATF-=FLaGYBmR¢1a

RD: :ﬂDATE*10:}

iy







ier EAR? 3):
- p«vganfa}‘rnen Lv'sw

nnave--TRAp-O*'
MBATE'=1' ’

L _{_"BFGIN'
.. DDATE:=TRAD=31:
.47 MDATE'“Q'
| & ENb'
5 tELeR!
?ﬁ&@ LE'QOMLY  THEN'
YBECIN' .

DDATE:=TRAD=59~= Lyr
MD&TE-=3:

i .
2 ] T
' ’ i
1
. i
+ i
i et | - '_-:i.
w { [
o s Ty 1 3



IENDI‘
tELeE!
VIFrTHRADYLE' 12041 YITHEN?
IBEAINT
PDATE:=TRAD=90~LY?
MDATE 124 ;
LEND!
tELSE!
YIFTTRAD'LEY 51« Y THEN?
1BERIN!
PDATE:=TRAD=120=1Y;
MPDATE:=3;
tENRT
FELsE!
YIFYTRADYLEY181+LY Y THEN?
I1BERINT _
PDATE:=TRAD=151=LY]}
MDATE =6
TEND'
rElsEN
YIF'TRADYLE' 21241 YYTHEN?
T1BEGIN'
NDATE:=TRAD=181=LY?}
MDATE::=7; '
TENp'
LELQEY
YIF'TRADYLFE' 243+ 1YY THEN?
'BERINT
NHATE:=TRAD=212~LY}
MDATE:=8;
TEND?
IELQ,F_:F
YIFTTRAD'LEY2734+1 Y THEN?
IBFRIN'
PNATE:=TRAD=243=1Y?}



= MD&TE'=9"
VENN!
VELeE! }
TE0Le Y THENY
'BERTN'
POATE:=TRAD=273-LY}
‘ MGATE!—10o
tENDT \
TELRFE? '
,RAa“LF'13&¢IY'THFN'
 VBERIN'
nnATp.sraau~304-LY3
MDATE:=113
END!
YELRE?
YBERTNT ITF
NDATE:=TRAD=334=LY}
3 MnATsaﬂiz:
. PEND':

C'REGIN' i
~ VIETFINISHIGTIOFFIM, aaj'rusu'
ATREGIN'

START«=START;

"éNn*'

& rtthﬂ-nﬁzﬂasn¢(oF$tn.As+1’

=

by .



" IREGIN'
VIFP'START'LETOFFIMrABR+1 )Y THEN?
PBEGING
FINIaH =B INISH+(OFFIM,AB+1]1=START)+1}
START:=0FFIM,AB+Y 141,
PENDYS
TEMpY .
o EHD T
"END?;
‘PROCEDUREY MONTHZNAY(DATF,MONTH:YEAR)
PIMTEGER'DATE ,MONTH,YFAR;
'"BEGINR!
' INTEGERYTRAD, IDMN
'REAL'RDLIN, REM?
TRAD ;=1 TETMONTH=1"THEN"Q "ELSE"
YIE'MONTH=2"THEN'31 'ELSE!
TTE T MONTH=3 ' TUEN"50'E SE
VIEIMOMTHRL Y THEN'QOTELSE !
FIRYMONTH=S"THEN"120"ELSE?
FIe Y MONTR=4A'TUENT151ELSE!
VIE MORTH=7'THEN"181"ELSE!
Vye ' mONTH=R"THEN"212"ELSE!
TYETMONTH=0 "TUEN"243"ELSE!?
VPR IMOMTH=10 Y THEN'273'ELSE?
VI e MONTH=1 T ' THEN!304'ELSE'334;
PIEYMONTHIGET S THEN?
YBEGINY
"IFYYEARILSENTIFR(YEAR/ L) 'THEN"'TRAD:=TRAD+1
FEND TS
TRAD:=TpAD+DATE
POWH=(TRAD= (FMIYEARI=3))/T;
"IFTROMN®*ZTLY" 3 THEN?
FREGIN
DUWM e =RDLNT
EROTONCY]



'ENDY
TDUN I =ENTIERERDUN+D NOOO0T)
REM:=pnBes(ROYN~TOLIN) ¢
VIFIREMIGTIN O0NO1 " THENYREM: =(REM*7)=2
PELSE
REM:=U?
DUN:=(IDUN*SY+REM?
(B0
SEND
PPROCEDUREY READATHECANSNER)?
"INTEGER' ANSWER
T R
DDATE :=gFAD?
MDATE :=RFAD:
YDATE:=REAN]
"IFPVYDATE=NOTTHEN'
PREGIN
DUNI=0}
raOTOr SkIpd:
LENDT
MONTHZDAY(DDATE , MDAYE,YDATE) ?
P IF FLAGYEARSLTIYDATEFTHENYANSWER =pWN+MAXDUN
YELSE"
SKTP1sANSUER y=DWx
KNt
CEOMMENT I NEXT 13 LINES,PROCEDURE TO EVALUATE DAY + SHIFT:THAT THE JOB IN
kv ke r*QUESTION 18 DUE TN FINISH,USING THE GIVEN START TIMEx%kigkkin;
'PROCEDIHRE"LSFO(PT STDAY,STSFT FNDAY FNSFT);
IREAL'PT! _
VINTEGER'STDAY rSTSFTFNDAY, FNSFT;
tBEGINT
NAYS :=ENTIER(PT):
REMSET:=PT=DAVS;
PEMSET:=REMSFET/0. 25;
ENDAY:=STDAY+DAYR !



EMSFET:=STSFT+REMSFT;
VLF ENSFTYGT T4  THEN'
“'BEGIN?
FNDAY :=FNDAY+1;
FNSFT:=FNSFT=4;
YEND'
teSe!
ENSFT:=FNBFT;
FTEND!
"COMMENT'HEXT 31 LTNES,PRACEDURE TO EVALUATE THE SCORES OF THE VARIOUS
HAYS OF PREMUTATING THE 3 JOBS HAVING THE LOWESTPRIORITY FACTOR
sxdawn® AT THE FURRENT MOMENT IN TIME#R#dkaddikk kit kddwdwwhhghkidhekkis;
'ORORENRUREIPERM(A, X, Y207
YENTEGERI A Neir2h
TREATNTVINTEGER'TARRAY'SQUIT:4);
PINTEGER'W?
TeMPDATE :=CUDATE
TEMDPSHIFT:=CUSHIFT!
SapRETAY:=0;
SnaUTT1]:=SEQLX):
Snlil271:=SEQLY]:
Snil3):=SEQ[(Z]:
'‘eNR'We=T1"STEPYT'UNTIL'3'DO!
‘nEGIN?
PTEINEVORDSISQUIWY ST LE'"TEMPDATE THEN?
FREGIN'
LOADATE ;=TEMPDATE
LOADSHET :=YEMpPSHIFT;
TEND?
'eiSE?
FREGIN'
LOADATE :=NEUWORDSI[SQUIWY,51:
LOADSHFT =11+
TENR' ]
PTE'SHIFTWORKCHIZ2 ' THEN'PT 1 aNEWORDSISQUIWY,61/2



tELSEY PT:=NEWORPSISQUIW], 61
{SFD¢(PT,LOADATE, LOADSHFT . DAYEFIN,SFTFIN);
TeQTIMECLOADATE DATEFIN,H)Y?
' rE'SETFIN=T ' THEN'ADJUST =0V ELSE'ADJUST: =
AL ATE :=NEWORDSISOUIW] ,4)=(DATEFIN+ADJUST)
TF'ALATE'GE'O'THEN'ALATE: =0
YF1.SES
At ATE =~ALATE/NEWORDS[SQUIWI, 2]
TFMPDATE:=DATEFIN:
TEMDSHIFT1=SFTFIN:
SPNRECLA]:=SCORELAT+ALATE;

Eenn? o«
Ly L r

13
Ll
L

Fennt:
BTAGF:21"
CRITICAL:==4;
Wit e =Q 3
EMI7?71Yezd;
FMI72)e=32
FMI724Y:z12
EMETZ AT 272
FMIZR1smp?
FMIPE) =5
EMIZ7ZYs=Re
FMrzZal»=2:
EMT707.,=1
EMIBO] w27
MAXDUH =260
FLAGYEAR =REAND!
LI eMIFLAGYEARI=T1'THEN"MAXDUWN 12265
Vretel gOYRAR/ A=ENTIER(FLAGYEAR/ L) YTHEN!
tREGINT
"IF'FMIFLAGYEARI=2 ' THEN'MAXDWN =265
TEND!
TFORFH:=1'STERP'TTUNTILYWY'DO!
PBEGINY



PRINTCH,5,0);
MEMVI INEC2) !
PEORTDe=1'STEP 2 UNTIL'S'DO!
FREGIN?
OFFTH.DY=READ?
NUTPATECOEFTIH, D)
SPALE(CAL)
OEFIH,DETYi=READ} -
OUTPATECORFIY,N*1]) ¢
MELLINEC(Y Y
YEND U
NEWLINECS):
‘END
PAPERTHROW:
YOOMMENT® REAND IN 1SFD.S OF DIES » ( MAY BE EPSD OF FORGE.) (Wwsdhwdnniw;
TT:x=READS
"FOR'St=1'STER'1*UNTIL'TT' DO’
"BEGINT
HOLDATATIS .11 =READ:
HOLDATATS,.2)=READ:
ROLDATATS ,3):=READ?
_ LENDY
'COMMENT'NEXT 20 LYNES.READS*OUTPUTS EXISTING HAMFILES,LINES 20 TO 35,
CORREPTS RXISTINA HAMFILE RECORDS 7O ALLOW FOR DOUBLE SHIFT
WORKING ON CenTATN HAMMERS ,CHANGES PROD,TIMES AND STARTSHIFT/
wkkp ke PINIGHSHIET TIMES TO UN-CONVENTIONAL FORMwihwwdskdtwdkibdhidurddd;
VEQORYHe=1teTRERIATUNTIL UN DO
"REGIN!
SHIETWORK{HI:=READ;
MOTH)»=pEAND?
EQDPTH]:=READ!
NEW] INE(6) 1
WRITETEXT( (VHAMMERY (1C¥)* 1)1 );
PRINT(H,2.,0):
WRITETEAT (M (Y1 ¢120t)  ('721) ' JOB. . %4QTY%UREGL%BALANCEXXEPSDI ('7S' ) 'pp* (' 7S



YL LSSDICYBSTYTLEFDT (TRSYVYIPTI(' 78 Y)Y 'PRILV('7S") "HAMMERXCHOICES* ('CE)
RS 4 S LR S Aol A b AN AL i B LS
LenR N =1 " TEPY1'UHTIL'NOCH]I'DO!
TREGIN!
NEWLIMECT) ?
PRINT(N(Z2,0)}
TEOR' A =1T1STEPT1YUNTIL16'DO"
HAMFILELH N,D):=READ!
TFOR'"D:=1'STERPYFtUNTTIL'3IDO! i
PRILTARAMFILETH  NeDT1:5:0)}
PEOR D 24,500
TEEGINT
INT:SHAMETLEIH,N,D)Y;
OQUTOATECINTY @
SPACEC(2):
EENDY
PFOR'p:=s, 80N
YBEGIN?
SET:=sHAMFTILFRIR.N,D1!
QUTDATFCTINT)Y :
PRINTC(HAMFTLEIHN,D+13,1.0);
SEND Y
PRINT(HAMFILEIN,N,101.,2:1):
'FOR'D:=211,12' D0 :
PRINTCHAMEITELH,N,DT1,5,0):
PFOR'De =13 ,44:,15" D!
PRINT(HAMFILErH,N,D],3,0):
VIFYSHIETWORKIHI=T1YTHEN?
'REGIN! : '
Li: PIEYHAMEILFIH N, 7152 ' THEN ' HAMFILELH N, 7):=23"ELSE’
HAMEILEIH, N, 7] =HAMFILELH,N,7];
TIFTHAMEILETH N 9I=2 ' THEN'HAMFILECH N:9):=3"ELSE"’
MAMEILETH, N, 2] s=HAMFILELH, N,9]:
IFan
l:LQEI



DUMMY szpUMMY ¢
FENDY;
FENDY 2
PARPLRTHROW

RESETFPSD:+=READ:

DCUDATEr=READ

MCUDATE +=0FAD

YCUDATFs=RFAD:

MONTH2DAY(DCUNDATE ,MCUDATE,YCUDATE);

CUDATE::=0MNZ

PYETELAGYEAR' I T'YCUDATE'THEN'CUDATE :=CUDATE+MAXDUWN:
YIETCUDATFIGETSQY I THEN!
"REGIN'
CUDATE:=CUDATE~MAXDUN;
YEOR'H: 21 18TFR P UNT L Wy f DO
"FOR'Ne=11STEPM"UNTILINOTIH]'DO?
‘FHH'h::fu,S.(},Sn‘frlD{)'

TBEGIN' s
MAMETIEIM, N, nT1+=HAMFILE(H N,DI=MAXDWN:
FIEYHAMETLEIH, NsDI'LE'Q ' THEN ' HAMFILELH . N,D) =07

VENDT 2

'EQR'H: =1 'SYFP!1'yUNTTL WY DO’
*BEGINY
CRDIUTr=ERDLHI=MAYXDUY
IFYERADIHI'"LEYO THENYERDIR] 1 =07
VEOR'Me=1tSTERPM PUNTILIOY D!

'BEGTINT
NFFITH.DTs=0FETHeDI=MAXDUWN?
CIETOFFIH,.DIVILETO " THEN'OFFLH,D]):=0;

‘EnNDTy

r

1 .
NDd

END®
'FORTS:=1'STERP"T'UNTIL'TT'DO!
YREGIN'
HOLDATATS,2Y:=HOLDATALS,2]1-MAXDUN?
CIFYHOLDATATS (21 ' LF'O'THENTHOLDATATS,2):=0;



YEND':
FLAGYEAR:=FLAGYFAR+1 ]
MAXDWH:=200;
"IFUFNMIFLAGYEARY =1 ' THEN'MAXDUN:=265;
" EYELAGYEAR/A=ENTIER(FELAGYEAR/4) "THEN?
FreGIn!
'IFTEMIFLAGYEARTI=2'THEN'MAXDYN:=265;

YEND!Y s
YEND'Y

BeGINING OF MODIFIED PROp. CONT., BLOCK. i et docll Rt L

[

'COMMENT!

"COMMENT® NEXT & LYNES READS IN TODAYS PRODUCTION DATA.*®kkwkswd;

NUMTODAY :=READ:
TTEENUMTODAYSDYTHENTIGOTO!Y STOP;
WRETETEXT G T UYL LUV EDATEL Y Y )y
VUTDATECCUDATE)

NEWLINE(3) !
"EORPAT=TISTER'YIUNTTL'NUMTODAY'DO!

"BEGIN'
UORKIA,13e=RFAD;

WORKITA, 2] s2READ?
VIFYWNRKEA,11=00n0 ' THEN'READATE(WORKIA,3])

YELSE!?
WORKI[A:3]:=REFAD?
FTFINEXTOH=CONECI (VFI) )P THEN'WORKIA,4) =1 ELSE'WORKIA(4):=0:
BENBY '
He=0? :
PPOMMENT "wewswery REGING TO SIMULATE TODAYS WORK DONE, sve vk ook & ok de sk e o §

Cy . H:=H=+17}
Cz:  FOUNDJOB2=20: e
LINES CHECKS TO SEE IF ANY OF THE JOBS PRODUCED

YCOMMENT "#2dwwwx NEXT ©
TODAY HAVE USED THE UNIT UNDER CONSIDERATION,IF SO0, GOTO M,ELSE,



CHECK NMEXT JOB ON WwORK DONE TODAY INPUT FILE.wwwkdihemihhhhbihis;]
FEQRYAF=T Y STEP I tUNTT L NUMTODAY ' DO
FREGINT
PIptWNpKEA, 2 =H ! THEN
PBEGIN?
FOUNDJOB:=13
1GOTO'M?
TEND'
TRISEM' GOTOYDUMT S
PUMY YEND! ;
VIFCFQUUDJOR=D " THENITGOTO'DUMSTELSEY ' GOTO'M;
DUMS: '"IF'H<WI'THENYIGOTOYOY
TELSE'TROTO'STOP
"COMMENT "wwwwwws TF NEXT 408 NAME KELD ON THIS HAMFILE DOES NOT AGREE
WITH THE JOR NaME NPUT AS HAVING USED THIS UNIT TODAY,THEN,IF
JOB NAME TNPUT aS MAVING USED THIS UNIT TODAY = 0000,(I,E. THE
UNIT HAS nAnkKEN DOuwM)THEN GOTO HR ,ELSE,(1.E. ANOTHER JOB HAS
BEEN FNORCED INTO THE POLE POSITION ON THIS UNIT ).GOT0 CB .
1F THE TW0 J0B waMES DO AGREE: THEN CARRY ON NORMALLY(GOTO W#;
M VIFTUORKIA,31==GtTHENY'GOTO'DELETE
PIFYORKTA,T1E8HAMFT I FIH,1, 11" THREN''GOTO*DUMS
SELSE YV RGOTOY Cu:
DUMG6: 'IF'WORKIA,T1=0'THENT'GOTO'HB
BElSE L bgornt oR:
Cu -
ERDIH] 3=03
VOOMMENT "awxverews DEDUCT TODAYS PRODUCTION FROM THE BALANCE REQUIRED. @
HAMET LETH,1+3) :=HAMETLETH,1,31-WORKIA+3)?
VIFTHAMETLEIH 1,350 THEN!
PREGTIN!
"TEYUORKTA,LJ#1 Y THEN'
IBEGINY '
WRITETEXT(I (Y Cr5Sy1 JOR%NO, X%%') )
PRIMNTCHAMETILETH 1017 ,4,0);
WRITETEYTCIC! , BA1L ANCEXREMAININGYs%%%"') ')



PRIMT(HAMEILFIH  1+31:.5:0):
MEWLINE (%)

*IFVCUDATE LY ' HAMFILEIH 1,61 " THEN?
*REGIN!

HAMFIL

"END':

'COMME

Q:

ELH;Y/8)s=HAMFILEIN,1:.8)=17

TRt AMEILETH,1,9)=1 ' THEN'TRYDATE:=HAMFILE[K,1,81=1

"EILSF!

TRYDATE v=HAMFIILF[H,1,8]7

CIFYTRYNATEYLE'CUDATE ' THENYHAMEILEIN,1,8) :=HAMFILECH,1,81+1:

'FOR'N:=1t3TERPTIYUNTIL S D!

UARKTA,.D] 12=000;
YGOTOC?
YEND' s
YENDY
TIMEDIFF+=HAMFILFINH,1,31=CUDATE~]
HRITETEXTCI (P (S8 JOBUNO, %%A YY) »
PRINTCHAMFTILEIH ,1+11:6:0) 7
WRITETEXT( (1 ('S8 Yt COMPLETED »%ON%HAMMERXNO, %%%") ")}
PRINT(H,2,0):
WRITETEXTC ' (TPUNCTUALITY®%Z') )}
PRINT(TIMENTIFEF,3,0):
MEWLINErZS)
NT wwsvewre DELETE THTS 'WORK=~DONE=TODAY' RECORD FROM THE FILE,
WORKLA,D)ww;
"FOR'"D:=1'STEP"1YUNTIL"S'DO?
WORKTIA,D1:5=090,

"COMMERNT '#wxwwsx DELETE THTS COMPLETED JOR FROM THE RESPECTIVE HAMFILE.

AND SHUNT AIL THE sOLLOYWING JOBS ON THIS FILE,ONE POSITION FORWAR
H
'FOR"Ne=1'CTEPYM1tUNTYTLINOLHI=1"DD!
TEOR"Pea=q4'STEPTATUNTIL16'DO!
HAMFY|ETH,N,DPY . =HAMFILELH N#+1,D)}
NOLHET:=nNOTH]=1?



YeOT0 by
CCOMMENT® FULLOWING BLOCK DELETES ALL RECORD OF A JOB « AS REQUESTED
BY USFD . w¥diddbgpdhfrdhhddd Ve o 3 e ke 7
DELETE WHITETEXTC " (1587 )V JORUNO %X%) )¢
PRINTCUORBKIA,T1] ,4,0);
WRITYETEXTCV ¢ (1S5S ") ONYHAMMERYSNO, "))
PRINT(H 240D 2
NRITETEXT( (YREMOVEDYFROMZFURTHERXCONSIDERATION(JOBYRCANCELLED
cMATL.YUNAVATLARLEAE,.T.C.) )1
NEWLINEC(S) !
TENR'Nes1TSTERP 1 "UNTIL'NOLHTI'DO!
CYEYHAMEILETH N, 1) =WORKIA,1)TTHEN!
MYM =Ny
FEOQRINs =HXN'STER'"TYUNTIL'NOQIHI=1"'DAO?
TFORI D=t !STER JUNTILY 16 DO
HAMETIELR N, D1 :=HAMFILELH,N+4,0];
NOTHI =NOTHYI=1:
TFOR'Da=ftSTERT1TUNTILI3'DO!
VORKIA, D] +=-009;
TGOTOYr7: -
COMMENT Twnvevsss CONSTNER THE CASE WHERE A JOB HAS BEEN FORCED ONTO THIS
HAMEILE IN POLE POSITION***k* ok okw

CR s
ERP{H]1=0:

'COMMENT 'wwwvsws 1F THF DISPLACED JOB HAS NOT BEEN COMPLETED, SET ITS
"START" DATE = TODAV,SHIFT=]%« LS AR
VIF'HAMETLELH 1, 2I<HAMFILELH 1,21 ' THEN?

fRERIN
DAYR :=uAMFILELlH+1:81=CUDATE?
§ETGgr=(HAMEILELH,1,91~1)2%0,257
HAMEILFTH:1,10]:=DAYS+SFTS?
HAMEILFIH 9,3 s=HAMFILECH 142

TENRp Y

LELSEY ' gOTNA AUMT
PUMZ: WURITETEXTCI (P (r85SIy 1 JORUNO,R%%Y "),



PRINT(HAMETLELH 1+ 1,6440) 7
WRINEFENTC (Y (!5SS "y YONYHAMMERYXND, "3 ) ¢
PRINT(H,2,0):
wHITETExT(f(*'('13'3'MOT%STARTED!COMTINUED%AS%PER%SCHEDULE:'}'):
WRITETEXT(Y(VARFPLACED#BYAJOBENO, R%%') ')
PRINT(HARKIA,1],4,0):
NEHLINE(Z):
PCOMMENT Yuedrwe®ass NEXT 7 LINES IDENTIFIES ORIGIN OF'FORCEDY JOB, *w#dewiw;
TEOR Ky=9tQTEP AV UNTTILYUYWIDO!
TEOR YN e=1'STEPTATNTILINOLXY DO
tREGIN!
P EVHAMETILEIX N, TI=WORKIATI'THEN?'GOTO'OUT
LRt epl
VGOTOtpUMA T
DUMA : "END':
ourTs YEDR*Dy 21 'STERY IV UNTIL 6 DO!
TEMPRILEIH,.DY:=HAMFILEIX NsDY;
HALT r=HN¢
"COMMENT "% wwwwst REMOVE THIS JOB FROM ITS ORIGINAL HAMFILE (TEMPORARILY
STORED IN TEMPEILFY AND BRING LATER JOBS ONE POSITION FORWARD TO
FILL THFE PEQULTTING GAPRwwx*w ek e de ok ke ]
TEORC NI=HALT'STEP'T'UNTILINO[X]=1"D0D"
YFOR'De=1'STEP 1 *UNTIL'167D0"
HAMFILETX,N,D]+=HAMFILE[X N+T,D]:
MOLX]e=NOIXY=T
"COUMMENT *wwswewwx» PUSH ALL JOBS ON THE HAMFILE UNDER CONSIDERATION ONE
POSITION RACK AND plLACE THE 'FORCEn' JOB IN THE RESULTANT EMPTY,
POSITION ONE, POSTITION, des¥x Fkkhkhin}
"FOR*N:=NOTHI+1'STRp'=TtUNTIL 2D O?
PEOR D= 'STER YA TUNTILTAGYDO!Y
HAMFYLFTH N,D) e=HAMFILELH/N=1:D]?
TEORYpr=1'STRPIITUNTIL"I6'DO!
HAMEYLECK,»1¢D):=TEMPFILE(H,D]:
NUOTHY s=NO[HTI+1; ;
‘COMMENT'»wawsws SET START DATE OF THE 'FORCED' JOB ® TODAY,SHIFT = 1,



HAME

oMM

HR «

STOP @

NEXT 5 LINES, EVALUATES THE CORRESPONDING FINISH TIME OF THIS
"FUORUCEDY UNR, % kwFhkas et e e ¥ ok ]
HH"].‘ZILErHr"'r."\} f!:CUDﬂ,?::
HAMPILETH» Y, 7Y i21¢
VTEYSHTFTUORKIHIZ2 ' THEN'PT+=HAMFILEIH,.1,101/2
1;:' l"}. 1
PTs=HAMFIYFIH,1.00);
LSEDCPT HAMFILETIH 1 ,6) ,HAMFILECH1,73:DAYFEN:SFTFN);
LELH,1,8)«=pAVENIHAMETLETH,1,9)1=8FTFN?}
TESTIME(HAMEILELN, 1 ,6) , HAMFILELH,1,8Y,8)¢
HGOTOT
NT " wwkwens CAMSINER THE CASE OF A UNIT BREAK=DOWN BEING REPORTED.
OF A MORF UPTO NnATF ESTIMATE OF THe E,R,D, FOR A BROKE=DOWN UNIT:
WRITETEXT(I (1" (1278 "HAMMERAND , %%%") 1)
PRINT(R.2,0):
WRITETEXTCV (Y ('GSIYIEATLEDI I IUXE.R. D, AISKAEL) )
QUTDATE(WORKETA,31)
NEULINEC(3):
MARKEDATE s=FRDIHI:
ERDIHY:=WNRKMTA,ZY?
PTFRYHAMETLEDH, T2 1<HAMFILEL[H, 1,21 'THEN!
*BEGIN!
'TFTMARKDATE=O0VTHEN'
TREGIN
HAMEYI ETH. 9,81 :=HAMFILE[H,1+8)+(ERDLHI~-CUDATE)?
IgNnt
'EIAEY
tREAIN
Y FFRDIUI=0YTHEN"MARKDATE : =0
HAMET I ELH. 18 :=HAMFILELHR,1:8)+(ERDIH]I~- MARKDATE).
PENDY
‘EMRT
‘GOTOYCY;



'COMMENT!? #Np 0OF MOnlIFred PROD., CONT. BLOCK. Mo e o ol e o O o o g e e e e e ]

WRITETEXT( (VYUY UALYULLDATESY% Y ) !
OQUTDATECCUDATE) ?
NEWLINE(S)
CUSHIFT: =0
CUDATE:=CUDATE+1:
DATECUI=CUNATE:
'IF'RLBETEDPSA=1'THEN"
"REGIN! :
PEORTHe=1'STEPYTTUNTILIUWIDO!
VEORYN+=1'STED'JYUNTIL'NOCKE]I DO
'REGTN?
T TEYCUNATE'GEIHAMFILELHN,16) ' THEN!
HAMEITLETH.N,4]:=CUDATE
VEI SE*
HAMETLErH, N, 6] :=HAMFILE[TH/N,16]:
TEND Y]
'F,ND'
YELsED
"REGINT
TEORYHe=1'STFP 1 'UNTIL'WW'DO!
tEOR' N =1 1STEP"T1'UNTIL*NOTHI'DO?
TRREGTN®
'FOR'S:=1'STEP'1'UNTIL'TT' DO’
PIF*HAMETLETH N, 11=HOLDATALS 1) ' THEN"
TarGIine
"IFTHAMFILE{H,N, 161 LT'HOLDATALS,2]'THEN!
HAMEILEL{H:N,41=HOLDATA[S,2]
'EyaE!
HAMETLE[H, N, &Y :=HAMFILEIH,N,16]):
rGOTO! SKIPB?
VEND! .



SKIPR: YENDY;
'END?
NOUORDS 1 =RERBD:
NEWLINEC(S) ¢
*IFTHOORDSHO'THEN'
WRITETEXTC (VP ¢V 408 Y ' JORANAME (Y481 )Y'PRT,"(*IS1)!
ATY%4REQ . "CP8S1) faD (418 Y1 EPSDTC110S ) 'pT (108 T) " HAMMERXCHOICES
.{.-Cuyen(-q[.?r'\rﬁ_l(l?gt}lg,lstl?:;l}lcu(l-?sl)|z:<lcl)|u)|)‘.
"OOMMENT THEAT %0 LTINES,READS+OUTPUTS NEWORDERS,ADDS JOBS ALREADY HELD ON
' BAMFILES(EXCEPT THOSE ALREADY IN PRODUCTION) TO THE NEWORDERS,
FOpRMS A COMRINED 'MEWORDS''FILE, LINES 10 7O 16,CHANGE PROD,
TIWME F.T.0. 10 UN=CONVENTIONAL FORM(AS BEFORF)Y FOR DOUBLE SHIFT
PR R T FPI ' B e mopnpppepon Sop SR R R R RS R ST S AR SRR SRR AR RS S R A AR AR A A h R B
'EORYS 3 =1 eTERP 1 UNTIL"NOORDS ' DO
PREGIN!
NEWLINECY) ]
PRINT(S . 2:0):
SRACE(S):
TEORYD:=1'STFP I TUNTIL 3RO
IBEGINY
NEWORDSTS, DY +=READ}
PRINT(NEWORDSIS (D] ¢5,0);
If:_pghl:
SPACELAY:
READBTE CTINT)Y ?
DUTDATECINTY?
NEWNRDSTSeb:
SCACFE (A
READSTE(TINTY
OUTDATEL TNTY?
NEUNPDSIQ 57=INT?
MEWNRNSI S A1 +*=READS
PRIMTCHNENORNSTS, 61:821)
TENRID =7 'STERTSTUNTILT10' DO
TREGTI N -

INT?

i



NEWORDSTR,DY:=READ?
"COMMENT® FOLLOWING CARD ONLY REQ INORDER TOQ SAVE REPUNCHING CARDS w%w;
SIEIDSZ P THEN'NEWNENRIR,D].:20;
pRINTC(HEWORDSIS,D],5,.0)
FENDY
NEWORDSTS 111:=NEWORDS(S,5];
YENDY
=N0QORNS;
TFOR'He=1"sTRP!{'UNTIL'YW'DO!
PFOR"N3=4"STFP'AUNTIL'NOCH] DO
FREGIN?
tTEYN=T T THENT
terEGIN!
' TEYHAMEILELH, N, 2 4HAMFILELH , N,3)'THEN'
IREGIN?
NNLH]:=1:
PGOTO'AA:
TEND Y
YELSET
NNLuY:2=07

N"Hﬁﬁ“PfQ:11-*HAMFILE[HrN 11:
NEWORDSIS,21:=HAMFILE[H,N,1113
NEWORDS IS, 311 =HAMFILEIH, N,2Y?
NEWORNDS IS, L1 s=HAMFILETH,N,5Y:
NELORDSTIQ/S1:=HAMFILEIN N+ 4&Y?
NEWORDSIS, 61 v=HAMFILEC(H ,N,10]1¢
NEWORDSTQ71:=HAMFILE[H,N:12])?
NEWNORDSI 8 BT =HAMFILELH,N+13]:
NEWORDS (8,01 :1=HAMFILELH,N,14):
NEWORDSIS, 10T e sHAMFILEC(H,N,15];
NEWORDS[S,191:=HAMFILE(H,N,161]



PEOR'Dr=4'STER"TTUNTIL 146 DN!?
HAMFILEIHsN,.DYs=02
AA: PENDY
NEWOURDSIO,4] «=000G;
NEWORDETN,851 420
HEWORDSTIN, 6] 220
PEOR"We=1gTFR Y1 UNTTL "YWW' DO!
HAMFTLETH,O ,81:1=07
Tarms?
Thes®s
VEOMMENTYNEXET 9O LINES, UPnATES ONE QUARTER SHIFT/DAY.RESETS HAMMER UNDER
Wk bk CONCIDFRATION TO 7ERO%wdddgkdbdrhghihadddhpmdhdhdbdbdhbrdhhhidsk]
BB CUSHIFT .=CHSHIFT+1?
YIEITQUSHYEY=R ! THENY
FREGYIN?
CUSHIFT3%:
CUDATE : =CUNATE+1:
YEND?
'ELgE!
CUDATE$=CIUNATE !
H:ml;:

"COMMENT'NEXT 18 LINES, SFLECTS HAMMER FOR CONCIDERATION.CHECKS TO SEE
1F THTIS MaMMER HAS RETURMED(AND 1S NOT BROKEN DOWN).IF SQ.
GOTO v pnY Y DR IE NOT,GOTO"*HHY' (1 . E,CONCIDER NEXT MAMMER,OR,

dxdwdxwIF HepiW,UpDATE TIME 23Y ONE QUARTFER SHIFT/DAYw¥ ki hdhaekhhddddy;

G H:=Hw1l7

TRYDPATE v=CLDATE

TESTIMECTRYDATE, TRYNATE  H)?
VIFYTRYDATELCUDATE Y THEN'*GOTOYHH ;

PR THAMETLET R, NNTHI,RI=CUDATE'LE'" =1 THEN''GOTO"' X1

\ I LAl = |

[ 3 s o
VIFPUAMFILET K, NNIH],BYI=CUDATE=0"THEN'
'REGINY

PTFEYCUSHIFTY ' GEYHAMFILELH/NN[H]  Q1'THEN''GOTO' X1
'ELQE?



TaOTO Y HN
END?
rELSE Y
'GOTOHK:
X1 *BEGIN
YIFYERNTH] 'LE'CUDATE'THEN''GOTO'DDYELSE'
TAGOTOYHH
PENDY
HE: YIF'H'GE WU THENY'GNTO' BB
YELgE
'GOTNCC:
PCOMMENTIHEXT 17 LINES, HAVING FOUND A HAMMER THAT HAS RETURNED EVALUATE
CYMAMTC PRIORYTY FACTORS FOR EVERY REMAINING JOB REQUIRING THIS
cowvr e wwd HAFME R kbbb w e dde ke R Rk kR oy h 4 W Wl ke el okl e e e o Rk ek
DD FIND:=0:
NAMERS » ToEgIN?'PEALY TARRAY' DYNAPRIT1:100):
'EFORYS:=1'STEP'TUNTIL'TT'DO?
PREGIMNG
FIFYNEWORDSIS,71=H'THEN''GOTO'PP
tELSE?
'"TFYNEWORDS(S,8)=H'THEN'
"BEGIN'
TEMP1=NEWORDSI[S,7)?
NEWORDSIS,7]:=NEWORDS[S,3];
NEWORDS[S$+8)1=TEMP;
FGOTOtrpPp:
TEND!
'ELSE!
*TF'NEWORDSIS,9)=H'THEN'
'BEGIN'
TEMP:1=NEWORDS[S,71:
NEWORDS[S,7):=NEWORDSI[S,9):
NEWORDS([S,9):=TEMP?
'GOTO PP
YEND! -



tRLSE!
11F'STAGE#1 ' THEN!
'BEGIN?
"IF'NEWORDSES,10]=H"THEN''GOTO'PP
TELSE!?
'BEGIN?
DYNAPRIITS):=9990
*GOTO'EFR:
CEHDI
VEND!
e Sg?
'BEGINT
nYNAPRIIS])::29090%99;
IGOTNYEE; '
TEant;
Pps FINDe=rIND®T;
CIP'SHIFTUORKIHI=2'TUEN'PT1=NEWORDS[S,61/2
TELSE!
BT 2=sNEHORDSTIR 80
LSFDCPT CLUDATE ,CHSHTIET, FNDAY ,FNSFT);
TESTIME(CUDATE, FENDAV,H) ¢ i
PIECENSET=A Y THEN  ARJUST =0'ELSETADJUST =1
DYHARRILS 1 e=NEUNRDSTQ, 61~ (FNDAY+ADJUST) ¢
' TEYDYMAPRITSTITGEYOTHEN'DYNAPRIIST :=DYNAPRI[S]
*NEWORDSI[S,2])
TELS;_-!
DYNAPRITSI:=nYNAPRI{S)I/NEWORDS[S,2];
EQex=l?
EEs YEND :
"COMMENT'IF N0 Jops RyEoUInrF THE AVAILARLE HAMMER THEN.GOTO HH, CCONCIDER
S der R IERT HAMMERY & fode e+ %k g dede R ok e e o o v Wl e o o 37 R EREEEEEEEE B B B ER B S E R S B
POOMMENTYIF OHLY ONWE REMATNING JOB REQUIRES THIS HAMMER.SEY START TIME
Ak dukRwAND LOAD THIS JOn NNTO APPROPRIATE HAMFILE(GOTO TI)kwpwkiakkiw;
PIFTRINDEOTTHEN "GOTO XX '
IFI Scl



YIFTFINND=1VTHEN!
TREGIN
MMIH] :=NN[HI+1:
NOFfHI:s=NN[H]?
"TFYNEWORDS({SS, 5] LE'CUDATE ' THEN!
tnEGIN?
DATEON:=CUDATE}
SHIFTON:=CUSHIFT;
enp'?
fe| SE"
‘nEeGINT
DATEON:=NEWORDSISS,5):
SHIFTON:=1:
tENDT # 5
SGOTO XX
tEND Y
YELSE!
YCOMMEMNT'NEXT 246 LINES,OF REMAINING JOBS REQUIRING THIS HAMMER,CHOQOSE
s xdkwkk*THE 3 MNST CoTTIcal (LOWES PRIORIT FACTOR) hwdrdkswdrpdhddkhdhdhddn;
CHT =0}
SEQL1J1=8Fnl2)+=8EQr2%):=SEQ{4):=0¢
FE: CNTe=CNT2+1?
MINPRL:=2990;
TFOR!'Sr=1'STEP TP tUNTYILTT'DO!
'BEGIR?
PIFFS=SFRTT)rTHEN''GOTO'GG'ELSE'
T1FIS=SFAr2)]tTHEN"'GOTO'GG'ELSE!
'1E'S=8FOrSITHEN''GOTO'GG'ELSET
TIEIS=8F0rT4) 1 THENY'GOTO GG ' ELSE"’
VIFTDVYNAPRICSICKMINPRI'THEN'
lg;(}[\j!
MINPRT :=DYNAPRI[S]:
SEQIONT) =87
tEND!
TELSE?



MINBRY ;sMINPQRT?
GG : YEND Y e
FIRYONT SV THENT
IBEGINY
YIRYeNTAEINN'THEN'"GOTOYFF

VEESES
CNT:=CNT:
TENDY
SEESE
CHT:=CNT

KX 2
"EMD';
"IFYFIND=G Y THEN
PRREGINT
PTEYSTAGFA1 Y THENT'GOTOYNAMES
Eel T
EGOTO ' HH
l;:”ﬁl
LSk
'IFIFIND=T FTHENYIGATO T ]
CHG e
SCOMMENT "HEXT & | IMES,SCHEDPULE THE 3(OR 2) MOST CRITICAL JOBS IN ALL
 wxxxx%*POSSIRIE PERMUTATIONS,EVALUATE THE PENALTY SCORE FOR EACH PERM;
PERINCY 74, 2.3) 2
PERMNIZ2 ¢1,35:.2)7
DERH(E;f?rq.:-;‘:
pERH(L!?:%.‘!":
PERMLS 3 5 01,21
PERM(693,2,1)7 :
"COMMENT NEXT 19 LINES, FYND THE ARRANGEMENT GIVING THE LOWES PENALTY
Lx ¥ k*SOORE, NOTE THE FT1HST JOB AT THME MEAD OF THIS ARRANGEMENT(SS) *%;
T F I RINDIGE ' T THEN ) THIT =6 YELSEYLTIMIT =4
BESTIOB e=02
MINSCRYy=00Q
VFOP A r=1ISTERPIA TUNTIL "LINIT DO



"REGING
1VIF'SPOREFAT¢MINSCR THEN!
tpeGIny
MINSCR1=SCORE[A];
RESTIOB:=AS
TEND?
TELSE!
MINSCRYy=MINSAR:
YEND? 3
Y FPBESTIORST"THRN 'Y =1 ELSE’
FIF'SESTUOR=D'THEN IV .=1 tELSE!
TIF'BESTIOR=3 P THEN "Y1 =2 ELSE"
'IF'RBESTIORSL'THEN xy =2 YELSE'
Kz a x
SS:=SEOrXye
‘COMMENT'HEXT 2 LINES, TENTATIVELY LOAD THE SELECTED JOB,EVALUATE THE

START DATF FOR THIS JOBeIS THERE ANY FLOAY BETWEEN NOW AND
START DATF?? I1F N0,GOTO IICFIRM LOAD).IF YES, FIND A SUITABLE
"INGERT! JNB,TFE ANY.(LINES 9 10 43).IF A SUITABLE JOB FOUND.

Akknkwd LOAD THYIS TNSERT JOB (SS=G) gkt g dr sk sk de ok o o e o st oo Vool e s ol o e o ok o e e e o 3

NHNIHTI =M INTI+T:
NOLR) c=nNTH]) 2
VIRINFWORDNST RS, 51 LE"CUDATE 'THEN!
TREGTNY
DATEON =CUDATE;
SHIFTON =CUGHIFT;
YeOTOYIY »
TENDY
'ELSE?
'BEGINT
DATEON :=NFUOPDS[8S,51;
SHIFTON =i
'ff'”_}'; :
'FOR'St=19aTEPT1tUNTIL'TT'DO!
TREGIN'



Qe

trr ' NENORDSES, ZI=HTHEN'GOTO'QQ

'FLSE!?
Ty s MFUORDSES, BISHITHEN!
tarGgINe
TEMP:=sNEWORDSIS,7]:
NFUNRDSI[S«7]1:=NEWORDS[S,8]);
NEUNRDSIS /81 :=TEMP:
YgoTO! QQ;
YEND!
'ELSE!
're'NERORNGLS,O1=H'THEN!
‘REGIN
TEMP+ =NEWORDSES,7]:
MNEUORDSIS 7] :=NFWORDSIS-21;
EEUORDSIS Q) i=TEMP
'anTO! QR
FEND!
FrLgg!?
'ROTNYRR:
"REGIN

PYE"NEWORDSTS,5) ' LE'CUDATE ' THEN?

'BECGINS

TNSDATE:=CUDATE:;
TNSHIFT :=CUSHIFT:

FEND?
tE|SE!

treGIN? :

THSDATE :=NEWORDS([S,51!
TNSHIFT t=21;

VeyDt .
PIEVSHTIFTWORKIHI=2 ' THEN"PT 1 =NEWORDEI[S,6]/2
IRV SE?

PT =NFWORDSTIS, 6]
LSEDCPT INSDATE INSHIFTFNDATE.FNSFT):
TESTIME¢INSDATE , FNDATE  H) ¢



VIETFNDATEYLT'DATEON' THEN Y
'BEGIN?
PATEON:=INSDATE !
SHYETON =INSHIFT;
285 =57
EROTOss 118
YEND'
FELSE!
tIETEMDATEYFQIDATEONT THENY
tpeGIn!
"IEYENSET'LE'SHIFTON' THEN!
IBEGIN!
DATEQON:=INSPATE;
SHIFTON:=1NSHIFT?
iSgy=s 1
'GOTOY 11
VEND?!
8r:=5§7;
tEND?
'TFLSF?
§S1=58;
TENDY:
KR : FENDY:
I1:
"COMMENT'NEXT 14 LINES,LOAR SELECTED (SS) JOB OM APPROPRIATE HAMFILE.
skkdEARDELETE THIS 00 FROM FURTHER CONCIDERAT TON s e desr s e de sk b 5% Wk e ke ve ko 7
'IF'STAGEH] 'THEN!
'BRGIN?
H:=HAM?
HOLDFILELH,NNTHY1):=NEWORDS[S8S,1):
HOLDFILELH, NN[H]I,2):=NEWORDS(SS,3];
HOLDFILELK,NNFH],3):=NEWORDS(SS,3);
HOLDFILETLH, NNIH) 4 :=NEWORDS[SS:5];
HOLDFILE[H,NNIH]),51:#NEWORDS(SS,4];



1TFPSHIFTUORKIHI=2 ' TREN'PTs=NEWORDS[S8S:61/2
tELSE
PT+=NEUWORNSTSS 261
LSEDCPT«DATFON,SHIFTON, FNDAY  FNSFT)?
TESTIME(DATFON,FNDAY H)?
HOLDFILETH,NNTH],6):=DATEQN;
HOLDFILELK,NNTH) 7] :=SHIFTON?
HOLDFILETH, NNTH)8):=FNDAY?
HOLOFILECH,NNTH],9):=FNSET?
HOLDFILELH,NNCHI 107 :=NEWORDSISS6)
MOLDFILELH, NNIHT,11):=NEWORDS(SS,2]
HOLDFILELH,NNIRT,12):=NEWORDSISS,7];
YOLDFILELH,NNIHT 13]:=NEWORDSTSS,8);
HOLDFILELH, NNIHI, 14):=NEWORDS(SS,9):
HOLDFILELH,NNEHY, 15 :=NEWORDS[SS,10)¢
HOLDFILELH,NNIHY,16):=aNEWORDSISS 2110
TCHOICELH NNLHIY:=NEWORDS([SS8,12]:
MEWORDSI[SS,71:=0?
NEWORDS(SS,81:=07
NEWORDS(SS,9]:=0;
NEWORDSI[SS,10):20;
Te=T=1;
TIF'T>O0TTHEN' "GOTO'BBB
YELSE!
IGOTO'NAMES:
TEnD'

L]
L]
L
r

YELSR!
HAMFILETH, NMIH] 1) :=NFWORDS[SS,11);
HAMETILETH,NNFHT,2):=NEWORDS[SS,3]7
HAMETLETH,NNFHY 3] e=nNEVORDS(SS,3)¢
HAMFILETIH  NHIHY, &) r=NEWORDS[SS,5)7
HAMFILErH, NNTH),5) :=NEWORDSESS,4Y7
YIF'SHIETUNRKEIH) =2 *THEN'PT1=NEWORDS[S5:+61/2
'ELSE!

PTesNEWNRRSISS, A1}



LSFD(PT,DATEON,SHIFTON, ENDAY+FNSFT)
TESTIME(DATEON, FNDAV, H)Y;
HAMEILETH ,NNTH), AT:=DATEON;
HAMFILEDM,NNTH],7) e=SHIFTON;
HAMFILETH, NNTH] . 8] :=ENDAY;
HAMFILEIH,NNFTH], 0] 1=ENSFT]
HAMFILETH,NNTHY,10) . =NEYORDS[SS,61;
HAMFILETH,NNTHY  11).=NEWORDSISS,2];
HAMFILECH,NNFTH],12).=NEWORDS(SS,7];
HAMFILFRIM, NNCHT,13]:=NEWORDSISS 81
HAMETLEIH,NNIHY, 14 :=NEWORDS(8S,9];
HAMETLEIH, NNTHY, 15 :=NEWORDSI(88,101]
HAMETLEIR,NNEY1,146):SNEWORDSI8S5,11]
NEWORNDSESS ,7).=07}
NEwoansiss,B81.=07
NEWDRN]ESs.21 =03
NEWORDSISS,101:=207
TeosT=q 4
"COMMENT'GOES RACK TO WH.rONCIDERS NEXT HAMMER (1F THERE ARE STILL JOBS
Wed kxR EQUIRING SCHEDU! THO) kel b he AW kR Tk h kbt hdbd Fddhdddicd ]
YIFYTS0YTHENT EGOTOYHH
B LR
PAPERTHROM
"COMMENT 'HEXT 42 LINES,OUTPUTS LATEST HAMFILES,BEFORE PRINTING,RE=CONVER
PRUD.TIME,STARTSHIFT/FINISHSHIFT TIMES TO CONVENTIONAL FORM FOR
yutxnewx* DOUBLE SHTIFT YAMMERSCLINES 11 TO 23)dkkwderddwvwnhkbhbaphhdphbds]
YFOR"Hy=1'QTERP 1 tUNTTILIURIDA!
'BEGIN!?
NEWLINEZS) :
WRITFETEXT(' ¢ "HAMMERT(ICT)'¥y133
DRINTC(H, 2,.0);
NRITE?EXTi'("(’?C')"{‘?ﬁ')'JOB.ZKQTYEQEHKZBALANCE%%EPSD'('?S')'DD'('7S
')'LSSD'(fES‘)'LﬁFn'f‘RS'a'DT'('?S')'PRI.'(‘?S'}'HAMHER%CHOICES'('C')'
S DL RN ERTEE LSO AL S 4 D% RECI AR RS IS I :
SUMS :=0;



TEARMN =4 'STEP 'Y YUNTIL'"NOIHY'DO
TREGTN
PYFYSHTIETWNRKIHI=TIITHEN
- IBEGINY
Jde CTEITHANEILETHeN 7123 THEN  HAMFILECH N, 7) =2 ELSE"
HAMETLELH. N, 7Y :=HAMFILELH, N,7])
CIEVHAMEILETH N, QI =3V THEN " HAMFILELH N,03 =2 ELSE"
HAMEILEIH N, 9 1s=HAMFILELH , N,91;
tEND!
YELeE!
DUMMY r=nUMMY;
MEWEINECT);
PRINT(N,2/0);
TFQR'D:=1'8TEPp 1 IyNT I 131DQ?
PRINT(HAMEILE[H, . NDY.5,0)3
PFOR! D=4, 50 D0!
'BEGTINT
INT:aHAMPIIECH NyD)Y?
QUTDATEC(INT)
SPACE2) !
TENDpY;
VEQRYD :=A4,37D0!
YREGIN?
INT:=HAMETLEIH,N.DY;
OUTHATECINT) ;
PRINTCHAMFYLELH M, D+1),1.0)
VEND Y
PRINTCHAMETILETH, N,10Y,2¢1) ¢
*FOR'Demv11,12700¢
PRINTCHAMEIIELH,N,NY5,0)0
TEGR'Dx=13,14.18"D0!

PRINTCHAMETLETH,N,D],3,0)7 J
TIF'"HAMETLFEIH N,0T=4 ' THEN"ADJUST :=0"ELSEYADJUST =17
LATE :sCHAMETIELH N, 651 =CHANFILELH N, R3Y#ADJUSTY ) /HAMFILELH, N, 1132

PRINTCLATE,2,0):



P IEVLATE ' GE 'OV THENTLATE!=0'ELSE'LATEI=LATE}
SUMS 1= LATE+SUMS :
LATESIH,NY:=LATE}
YENDY ]

NEWLINE(T); -

WRITETEXT( (11 (14148 ) ' mmamt (10115 ),

SPACE(113);

PRINTC(SUMS,5:0)

SUMLATEIHY :=5UM8;
PENDY

"COMMENT Twwsewsy THIS CAMPLETES STAGE 1 , STAGE 2 BEGINS wwwkkwwikdkekds;]
STAGE ;=2 :
VEOR'H =1 *STEPT4'UNTYIL"WW'DO!

'ECR'N:sxt1'STEP'1TUNTIL'NO[H]DO?
TREGINY
PYFETSHTIETUARKIHI=T"THEN®
‘REGIN?

LLE% "TEYKAMFI{FCH,N,7)=2 ' THENTHAMFILELH,N,7):=3"ELSE"
HAMEILETH, N, 7] e =HAMFILETH,N,?]:
VIEYHAMEILETH N, Q@IS2 ' THEN"HAMFILELH,N,9)sS3'ELSE’
H:‘\I‘-'iL‘IL.’-."'H.M;‘JJ :=H"‘.\F‘1FILEtHer9]:

'‘ENDE

YELSE

DUMMY s =pUMMY g
CTEYMAMFTILELH, N,133=0 ' THEN'CHOICEIH,N]:=0
‘ELSE?
TIEYHAMETLELH,Hs 16020 THEN'CHOICELH,N] : =1
'pLSE?
CHDICELH . NY:=2;

3 1_;:&1]_'}1:

NAMEL: LOOP: =0
PIFISTAGE=2 ' THEN'PENALTY:  =0,0
'ELSE’

PENALTY =2.0¢

NAMET :COUNT =0



LOOR:=LNnOP+11
OH:=0;
L9 OH:=0/+*1: ON»=0y
L2 ONz=ON+1
IREGIN?
Mozl

NezQN:
VIFIOHOICETH, NI=0"THEN''GOTO 'NAME?
VELSFE "
Zha RN
N7Ms=n7
NAMES: YIEYLATESTH, NZNI>CRITICALYTHEN!
TBEGIN'
"IF'NZN<NOLHI'THEN'
*BEGIN!
NZNs=HNZN+5:
'GOTO'NAMES;
TEND'
YELSE!
"GOTO'NAMEZ:
TENDT
tplgE!

"COMMENT P wwewwx HAVING FOUND A CRITICAL JOB ON THIS UNIT,PROGRAMME TRIES
TO RESCHFDUILE THE JOB IN QUFSTION,ZN,ON ITS ALTERNATE CKOI
UNITordrhsdedenw!
CotNT = NUNT+1?
VeQRIp:=1'STEPTT YUNTIL"16 00
TeMPEI LE{ZN:D):=HAMFILELH,ZN,D]
TEMPOHNICF :=CHOICELH»ZN]?
YRORIN=1VSTEP T UNTIL ZN=1 DO
'REGIN!
TeHOICELH,N) :=CHOICELH,NY}
'EOR' =1 STEPYT'UNTTILYY6'DO!
HOLDFILELH N,D):aHAMFILE[H,N,D]?
tENDY



VEOR'NI=7N'STEP"1 ' UNTIL'NOEH]=1" DO
'REGIn!
TOHOTCFIH,NY:=CHOICETH, N+11]]
tEOR'Dr=1YSTERVI'UNTILYT16'DO!
HOLDETILELH,N,D):=HAMFILE(H,.N+1,.D]2
YEND Y ;
ZNOEHTi=unlRY=12
YPORYNI=7NYSTERPYYTUNTYIL' ZNO[H]I'DO!
'peGIn? .
' yRTHOLDFILECH,N,41'LE'HOLDFILECH,N=1,8]"'THEN!
"BEGIN?
LOADATE :=HOLDFILECH, N=1,8];
LOADSHFYT :=HOLDFILELH,N=1,91;
YEND!
YELSE!
YpREGINT
LOADATE:=HOLDFILELH,N,4]:
LOADSHFT:=1:
TEND "
Vet SHIFTWORKIHI=2 ' THEN'PT =HOLDFILELH,N-103/2
YEiSE!
PT.=HOLDFILELH,N:10]7
LSEDCPT,LOADATE, LOADSHFT,DATEFIN,SFTFIN)
TESTIMECLOADATE , DATEFIN,H)
Hal.DFILETH N, 67 :=10ADATE!
HOLDFILELH Ny 71 :=10ADSHET!
HOLDFILECH,Ns8)1:=DATEFIN?
HOLDFILEIH,N,9J:=SFTFIN;
PENDY s
CO8T =02
VEOR!N =4 'STEP'1YUNTIL'ZNOEKD'DO! -
'aEGIN' -
tyEYHOLDFILELH,N,0)=1 ' THENTADJUST =0
'T‘.'1_SE'
ADJUST =1



TARDY s=(HOLDFILE[H,N,81+ADJUST)~-HOLDFILELH,N,5);
"IF'TARDY'LE'OSTHFN'TARDY : =0

!r{‘;Et

TARDY :=TARDY/HOLDFILE[H,N,11]:

CneT:=COST+TARDY:

'END!
YIFYCHOTAFLIR,ZNI=2 ' THEN *HAM:=TEMPFILEIZN,164]
'FLSE?
Ty EYSTAGE =3 " THEN'HAM =TEMPFILE[ZN,158)
TELSE

HaMenTEMRPEILETZN,13];
CHOTIORLH,7N)s=CROTCELHsZN]I=Y
TEMPOMHOIpF1=CHOICE[HN,ZN]T;
CUDATE:=DATECH?
He=HAM:
' IF Y HAMFILEIH, 1, 31#HAMFILEIH,1,2) 'TKEN?
YREGIN'
TCHOICELHAM,1):=CHOICEIHAM,1];
"FOR'Ds=1"STEPIT'UNTILY16'DO!
'BEGIN!
HOLDFILETH, 1,0 :=HAMFILELH,1,D]}
START:=2;
NNEHT:=1:
'END?:
I;ENDI
et S
IREGIN!Y
RTART =1
NNTHT =0
PEND':
S:203
TeOR'N+=START!'STEP "1 'UNTIL'NOTH]I!'DO?
TREGINT
Se=Bsliy
NEWORDSTS 11 :=HAMFILELH, N/ 1]



NEWORDSTS, 21 :=HAMFILELH, N, 11
NEWORDS TS, 3] :=HAMFILEIH ,N,2)
WEWORDSTS 61 e=HAMEILEIR N,5]
NEWORDSTS S):=HAMFILECH,N¢&)
NEWORDSTS, 6] r=HAMFILEDIH,N,10);
NEWOBRDSTIS,7) s=HAMFILEIH , N,12);
NEWARDSTS, 81 :=HAMFILE(H N,13]);
NEWORDSTS,9) s=HAMFILEIH N, 147
NEWNRDSTIS,10) t=HAMFILETH N3]
NEWORDSTS,T1) :=HAMFILE(H,N,16]
NEWORDSIS,12):=CHOICEIHAMIN];
teNnt
S:=8+1¢
NEWORDSIS,1):=TEMPFILELZN,1];
NEWORDSIS , 2)e=TFMPFILELZN,11];
NEWORDSES,3):=TEMPFILELZN,2];
NeWOornNR{S,4) :=TERPFILELZN,5];
NEWNRDSIS, 5] e=TEMPFILELZN,4]:
NEWMORDSIS, 4] e=TEMPFILELZN,10];
NewOens (S, 7] :=TEMPFILEIZN,12]:
NEWORDSLS,R) e =TEMPFILE[ZN,13];
HewoenDe(S,0) s=TEMPFILELZN,14);
NEWORDSIS, 103 =TEMPFILELZN,151:
NEWORDSIS,11)«=TEMPFILECZN,161:
NEWworDalS,.42).=TEMPCHOICE;
NewornslN, 41209
NEWORDSRT(D,5):=20
NEWORDSLN,6]:=0;
HOLDEIILETH,D,21:=0:
CUSHIFT =0
Bap; CUSHIFT:SCUSHIET+1:
Y1ETAUSHTIFT=S5!THEN'
1BEGIN
PUSHIFT:=47
CUDATE:=CUDATE+1]

13
1
1

.
L
’
L



K2

Dph:

NAMES

VEND'
'ELSF!
CUNDATE:=cUDATE?}
TRYDATE:=UDATE;
TEQTIME(TRYDATE,TRYDATEH)?
TIE'TRYDATEYCUDATE'THEN''GOTO*BBB?
FIF'HOLDFIIEIH . NNITH) (8)=CUDATEYLE'~1'THENT'GOTO"X2
Ppise!?
VIEYHOIDFTILEIH, NNTK]  81=CUDATE=0TTHEN!
"REGIN'!
PIF'CUSHIFET'GE'HOLDFILELH,NNLHY 9] THEN?
TG6OTO' X2
FELSEL
'GOTO'BBR;
'END!
YELSE?
AGNTNTREA}
'pEGINT
PIFE'ERDIHY'LEYCUDATE ' THEN''GOTO'DDD
tEt SE!
PGNTO'RBR
YFNDY:
T2}
Te=82
FINDe=D?
FGOTO'NAMES
ZNOLNY:=NDLHY
NOLHT e=NOTHI=1;
He=(1H ¢ :
TZOR'N:=1'STEP?TTUNTIL'ZNOLHAM]'DO!?

TReGIN!? 4
"1TE'HOLDFILEIHAM, N, 9]=1"'THEN'ADJUST::=0
|;|SEI
AnJUST =1
TARDY r=(HOLDFILECHAM,N,8]1+ADJUST)~HOLDFILE[HAM



(N5 3:
PIFITARDYYLEYO'THEN'TARDY : =0
YELSEN
TARDY ¢ =TARDY/HOLDFILE[HAM,N,11]);
CNST:=COST+*TARDY
TEND!Y
CORT:=cOST+PENALTY?
SHMLT +=SUMLATELHI+SUMLATE(HAM]:
QUMY s==gUMLT}
Ly EISUMLTSCOST THEN?
ISEGInme
QUMS =0}
'eOR'N:=1'STEPF1'UNTIL"ZNOLH]I'DO'
TBEGIN?
CHOTCELH,N]:=TCHOTCELH,N)?
TFOR'D:=1'STEP*1'UNTILYYA'DO!
HSMFILE[H.N,D]:=H0LDF!LE[H.N:D]:
"TEtHAMFILELH N,9)=1"THEN"ADJUST =0
lE]gE'
ADTUIST e =118
LATE sS¢(HAMFILELH N,5)1=(HAMFILELH,N,81+ADJUST))
JHAMEILELH,N,911:
TIet LATEPGETQ ' THEN' LATE:=01ELSE" LATE'=LATE.
SUMS r=gUMS+LATE?!
LATESIH,NI:=LATE!
'FND':
UMLATELH];=8UMS;
elUMS =07
"EORTN:=1"STEP'T"UNTIL'ZNOLHAM)Y'DO!
ITREGIN?
CHOTCETHAM N]:=TCHOTICETHAM,N]?
PRFORTD:F1ISTEPIIVUNTILY46 DO
HAMETLETHAM,No DY :=HOLDFILELHAM:N,D]:
'R HAMFILELHAM,N,1=9 THENTADJUST :=0
'E|SE!



ADJUST e =92
AT = (HAMFILELHAM, N, 5] =CHAMFILELHAM, N, 81%ADJUST))
[HaWMEILELHAM N,11);
PIe T LATE'SE YO 'THEN ' LATE:=0'ELSE'LATE:=LATE?
SUMS:=SUMS+LATE!
LATESIHAM, NI :=LATE:
TENDT
QUMLATELHAM]Y v =SUMS ]
NOrul:1=ZNO(H];
NOrUAMY e=ZNOLHAMI ;
teaybd?
TELBE?
DUMMY : =DUIMMY £
Hes0OH s
Ne=0ON:
NAMEZ : FENDY !
"IFTONCNOTORI'THEN'GOTO' L2;
VIEVOHeWWETHER"'GOTO" L1:
FYpYCcOUNT=0"'THEN" YGOTO'NAMET ;
FIFYIDOPLIN'THEN''GOTO'NAMET ;
NAMET ; "TE'STAGE=T"THEN'1GOTQ'STYOP
'pLSE!
STAGR:=3;
"COMMENT " #%*%%TH1S COMPLETES STAGE 2 ,STAGE 3 BEGINShwwwkwkhhdwhdkanene;]
TENRIHy=118TEP 1 'UNTILIWWIDO?
"FOR'N =4 'STEP"1YUNTIL'KNOIHY'DO?
TTFTHAMETLELH  NredB 150V THENTCHOICELH N =1
YELSEY
CHOICELH,NY:20;
'GOTOYNAMESL
STTOP:
PAPERTHROW: ,
TCOMMENT "NEXT 42 LINES,QUTPUTS LATEST MAMRILES.BEFORE PRINTING,RE=-CONVER
FROD ,TIME,STARTSHIFTY/FINISHSHIFT TIMES TO CONVENTIONAL FORM FOR
ke wkk*DOUBLFE QHTFT HAMMERS(LINES 11 TD 23) kv kwdwdhbvdhbdddkprdbdpbrddd)



PEOR"Hi=118TEP 4 'UNTIL WW'DO®
TREGIH?

NFULINECR)

WRITFTEXTC(YV (YHAMMERY(YCty iyt ),
PRINT(H,2¢0Y:

WRITETEXTL (1 ¢12C1) ¢ 781) " JOB. %UQTYLREQUXBALANCEXZEPSDI (' 7S) DD (78

')‘LSSD'('RR‘)'LRFD'('aS'w'wT'('?S'}'PHI.'('?S')'HAMMER%CHOICES‘('C')V
IO S Y A Y BUL R CU AL YLZI(IC ) ) by
SUMS 1=0;

VEOR'N:=1'STEP"1'UNTIL'NOLH]'DO?
VREGIN'
PIFISHTETUNRKIH]I=T " THEN!
TREGIND
JIJ g

PIetHAMETILECH, Ns 713 ' THEN "HAMFILECH N, 7] =2'ELSE'
HAMFILELH, N, 7Y :sHAMFILELH N7

VIF HAMEILEIH, )N, 9)=3 " THEN' HAMFILEIH,N,2):=2'ELSE!
HAMEILFIK . N,9Ys=HAMFILELH,N,9]?

PEND!

YELQE!

DUMMY s =plMMY :

NEWLINE(T);

PRINT(N,2,0);
FEOR!'D:=AISTERP TV UNTY LS IDOD!

DRINTCHAMFILELH,N2DY,5¢0) .
CEORI D24, HVDN"
PBEGINT
INT:SHAMEIIEEH.N:D]
QUTDATECINT) !
SPACEC(R2)
YEND! ;
VEOR'pD=6, 800!
VREGIN)
INT:=HAMFILELH, N,DT:
QUTDHDATFCINTY

PRINT(HAMFILETHN,N+13,1.0);



VENDT 7
PRINTCHAMFILEIH . N,101,2+1);
"FOR'D:=11,12' 00"
PRINTCHAMEIJEDH,N,D),5,0)¢
FFOR'D:e21%,14,:18'D0"
PRINT(HAMFILETH,N,01,3,0)1

VIETHAMETLEIR N, Q=1 ' THEN"ADJUST =0 'ELSETADJUST =17

LATE s=(HAMETLELH, N, 51=(HAMFILECH,N,8Y+ADJUSTY) /HAMFILELH N,11]}
PRINTECLATE »240) ¢
"TF LATE'GE O 'THENYLATF:=0'ELSE'LATE:=LATE}
SUMS t=LATE+SUMS

LATESIH,NJ =1 ATE«HAMEILEIH/ Ne113:

*ENDY ]
NEWLINECT)
WRITETERTL (Nt (11548 ) T mmant (1 CI) 1) T)s
SPACE(113);
PRINT(SUMS,3:0) 1
CENDY;
8 PAPERTHRNW
WRITETEXTCV (V1 ('S508 1)1 JOBSHLIKELYXTOXBEYLATE,. " ('C1)11('5081)?

B T o T p W R R o e e T o e e T e W ST e g l(l?‘CT)“)IJ:
TFOR"He=11STEP 1 *UNTILI YW DO
LREGINY '

WRITFTEXTC' (' 4AHAMMER') ) ¢
ORINT(H,Z,0):
NEWLINE(R)
WRITETEXT( ¢ ' €*10S*)'JOBYUNO.,"("15S")'SCHED.XFINISHYUDATE
N ASE)PDAYSYLATEY CUNWEIGHTED) (87 TPRE.T(3CYY1IY1);
TEOPINe=4'STEPYATUNTIL"NO[H]I DO
TTEYLATESTH  N1<O' THEN?
'"REGIN'
SPACE(9);
PRYINT(HAMEILETH.N,11:.5,0)
RPACE(20): Al :
TIFIHAMFILELH,N,9]1=1 THENIADJUST:30'ELSE'ADJUST:21;



INT:=H&M$ILEIH N 8]+AbJUST=
aur@arz(xn7}.

pnwf(ammew No11T,100)7
. NEULINEC2):

TEPSD*‘! YTHEN'

il . ?*qrsp'1 UNYIL'NOtHS‘nO’
i IBEGIN'
: :-z?d-‘! R
unt»nnr9,1ls=aAMFltstH N, 11am




TRRUGRAM® (AXXYX)
"INPUT'U=CRY
TOUTRUT 0= p0
'BEGINY "COMMENT'NIF SHOP pLAN G,HOMER:

VINTEGLERTM, N, DeQ, S, NODTES, T TY CUDATE CUSHIFT . FIND MM/ STDAYSTSET,
DATEFIN, SFTFINEINTSHED . ADJUST (SS+DATEON,SHIFTON,LEGALDAY  LEGALSET,
IHSDATE, INCHTFET, ENDAY, ENSET . DUMMY ; LOADATE, LOADSFT,DAYS,CNT,BESTJOB AR, Y
e 2o Ws LIMIT ,MMARK, S0, PUNRT, ¥N, HOLD¢SC,DD, XD, TESTMAC, TRYDATE . INT,FLAGYEAR,

MAXDMWN , DM, DYND, DCUDATE MCUDATE, YCUDATFE»DDATE MDATE,YDATE,AD,BD,AB,
TESTEPSD rFeFF,SCHENRUN, NUMTODAY  FOUNDOP »HALT o VV i
; PREAL'VARRAY'SUBMASTIO:50,5:264,1:4),5COREL1:6),DLATELT:50:%:2),
SUKGNDIT:50,5:26,1¢41,MASTERLO:50,1:33),6GNDMAST1:50,1:33);
VINTEGER'TARPAY ' DNOTY 1207, DERDEY1 2071, DIESFILEL1:20,0:65,1:7],
NNEG:203,THOCY:201,86071:3)1,SORTI1:501,0FF(13:20,7T:63,FML71:807,
HOLDDDEY :50,1:¢2), HOLDATAL1:50,1:3),DWORKC1:30,1:3]¢ '
'REAL'PT,ALATE, nFEMSET MINPRI,MINSCR,HOLD26,HOLD27
"PROCEDURE"' DEHEAD:
"REGIN'

SGr=MASTER[S,25]);
TFOR"MM =1 ISTER YT UNTILIVY I DO!
YREGTINS
VIE'NIESFILEFMM,1,11=DWORKIA,1] THEN!
TBREGIN?
"IE'DIFSFILECMM, 1021 LT 'SQTTHEN"'
SCAN(MASTER Q¢ DWORK,Cr 4D
‘pEGIN!
'eOR'D:=1'STEP'TYUNTIL!T'DO!
DIESFILELMM:1,D1:=012
FTeNDe:?
YEND'
' YEND T
"END';
"PROCEDURE *EVALPT(S M, N)?2
VINTEGER'S oM. N3
VBEGIN?



PINTEGQER'TEMPSEQ!
TEMPSEQ»=MASTFRI[S¢251;
MASTERLS,25)e=DTESFILELIM, N+2];
NEATOR (R MASTER,SUBMAST )}
PT:=MASTERIS 27
MASTER[S,28)+s=TEMPSEQ?
NEXTOP(S,MASTFER,SUBMAST)?

YEND' ;
"PROCEDURE! READATF(ANSWER)?
*INTEGER'ANSUER?
"BEGIN'
' DDATE:=aFAD;
MDATE :=READ:
YDATE:=READ?
PIF'YDATE=00'THEN'
tREGIN!
DUNe=0(;
'GOTOY SX1P1;
'ENNT s
MONTH2DAY(DDATF,MDATE,YDATE) }
VIF i FLAGYEARILT'YDATE'THEN'ANSWER :=nUWN+MAXDUN
KELSE!
SKIPY:ANSUER 12Dl
'END;
"RBROCEDURE? TFST!MF(START.FINISH-H):
'REALY START,FINTISH:
YINTEGER M
"REGIN!
TFORYAR =1 1STEP'2'UNTILIS' DO
FBEGIN?
' TEYSTART'LT'OFFIM,AB] ' THEN'
'REGIN®
LIR'FINISH'GT'OFF{M,AB) "THEN'
'BEGIN? :
STYART :=START:



_'ﬁﬁﬁiﬂt Lrs
 ULEYSTART!LETOFFOH, AB+13 THEN?

~ YPREGIN?

”'3Eﬂn"

Er=ELAGYE
rsouﬁa-ﬂnxbw

-~y -n
-e

=5
2 L 2

FINIQH'=FINISH+{OFFEM_ABéﬂiﬂs:
‘;TART!HOFFfM 58*1]*1' '

{cdy..
- 4 ..'} i
i
s Y b o
oy

o s
m— =
i
-
.
i, -
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-
e -
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 1T*THENt
"BEGIN'
DDATE~-TRAD“0;
MDATE:=11
CTEND!'
rRLaR
YULETSO4 LY THEN®
' 'EECIN’ i
DD'ATE"TRAD“31 '
MDATE'=21
_‘ENB'
R Ny '=L*F‘
’EEGIN'
PDATE:=TRAD=59~ LV'
= MDATE: =31
iENnt
TELQE!

'ERﬂB'£F'120*LY'THEN'

tBEGIN'
 DPATE:=TRAD=90-LY?
MDATF =4
TEND?
'ELqE'




'BEGTIN'
PDATF:=TRAD=120=LY;
MDATE:=5;
TENDT
'ELRE?
YTFEYTRADYLE' 481+ 1LY 'THEN?!
18EGIN'
DOATE =TRAD=151=LY}
MDATE:=6;
TEND!
vELSE®
PIF'TRAD'LR"212+LY ' THEN'
'BEGIN'
DPDATE:=TRAD=181=LY:
MDATE:=7;
TEND!?
I I
VIFUTRADYLE' 243+ YYTHEN?
tBEGIN'
NhATF:=TRAD=212~LY?
MRATE :=8;
FENRP!
VELSE!
YIF'TRAD'LF' 273+ 1LY THEN?
~ YBEGIN'
PDATE:=TRAD=24L3=LY?
MDATE:1=9;
TENN!
TELSE!
PIF'TRADYLE'304+ 1 YT THEN?
'BEGIN'
DNATE:=TRAD=273~LY!
MDATE:=107
FENDS
YELeE!



"IF'TRAD'LE" 334+ LY THEN?
YBEGIN'
DDATE::=TRAD=306L~LY?
MDATE::=2%1;
FEND?
TELgE!?
tBEGRIN'
DDATE:=TRAD=334-1LY!
MDATE::=12:
TENPD!?
“END "
‘PROCEDURE® MONTH2DAY(DATF ,MONTH/YEAR)?
PINTEGER'DATE ,MONTH,YEAR
*REGIN!
PINTEGERYTRAD, IDUWN;
YREAL'RDUN :REN;
TRAD: =Y TE"MONTH=1 "THEN'QTELSE"
VEEYMONTH=2 ' THEN'3Y1TELSE'
LY RiMONTH=Z ' THENTSO'ELSE!
PYEUYMONTH=4' THEN'OOYELSE"
CTE'MONTH=S*THREN"120'ELSE?
L IR "MONTH=A"THEN"151"ELSE"
LYETMONTH=7"THEN"181YELSE?
TYFI'MONTH=R'TKEN'212'ELSE!
"TEYMONTH=O'THENT 243 'ELSE!
VIR MONTH=10 rHEN' 273 ELSE?
_ VIFTMONTH=1 " THEN 1304 TELSET334
PIFYMONTRYGEY3 Y THEN
"BEGIN?
" (FIVYEAR/AL=ENTIFR(YEAR/G) 'THEN'TRAD:=TRAD®1
VEND?Y 2
TRAD:=TRAD&DATE;
RDWN:=(TRAD=CFMIVYEARI=3))/ 7}
IEFRDWMN*ZVET Y3 THEN?
YBEGINY



DWMe=RDWN?
*GNTOVCA Y
LENDY:
IDWN:=ENTIFR(RDUN®D 000001
REM:=ABS (RDUN=TDWN) :
VIFAREMIGTIO.OD0OQ1 P THEN'REM: = (REM*7 ) =2
e
REM:i=0}
DWN:=s(IDLNS®SY+REM]
€1
"END' S
‘PROCEDURE'UUTPUTMAST
'REGIN?
: VEFORFS1=1YeTEP' 1 1UNTILYQ*DO?
FBEGINY
WRITETENT (VI 1 (259> JOB, "('46S") DD (Y78 ) YERPSDY (1SS )" PR
128D P AP, G T (P REYIIAP. 2V (PRSI IOP. 31 ('88") 0P, 41 ("8S") 0P 5 C ) ) NDR
SPACEC(S)Y;
PRINT(MASTERIS,11.5.,0)¢
SPACF(1):
INT:=MASTER[S,2]!
UDUTDATECINTY !
SPACE(2)Y:
INTs=MASTERIS,3]!
QUTDATECINT) ¢
PRINT(MASTERIS,461,5/0)7
SPACE(8) !
‘FORIDDe=1'"STEP"1'UNTIL'4'DO?
TREGIN®
YFOR'D=S'STEP'2'UNTIL'13'DO!
‘REGTN' !
PRINT(SUBMASTIS,D,DD],2.0)7
PRAINT ¢SUBHMASTLS,D+1,0D1+2,1):
TEND Y : o
NEWLINEC1)



SPACF(4AY?
YEND!
NEWLINE(1)Y:
WRITETEXTC (I V)Y " YYNEXT s =% Y U%Y%USEQ, %%4%M/cr (368 )TpT, " (11858
YLOPE (I ES Y TOP 7T CIRSHINOP,RM("E5 ) 1OP, 00 (P88 ) topP, 10N ClD R YOG
SPACE(D);
PRINT(MASTERIS,251,5,0);
PRINT(MASTFRISr2/1:5,0)3
PRINT(MASTERIS,27)+¢53,1)7
EPACE(CYI3) !
"EORIDDy=1'STEP YT VUNTIL 4 DO
TREGIMT
YENR'D =4S gTERPIZ2FUNTIL23'n0"!
TREGIN
PRINTC(QURMASTLS+D¢DDI 2,0}
PRINT(cUBMASTLS D#1,0D1,2,1)7
TEND':
NEWLINE(1)}
SPACFE(4R)Y ¢
*Eu\_'ﬂ':
NEWLINEC(T)
‘FOR'X:=1'STEPY1'UNTIL"198'DO!
WRITRTEXT (' (t=")"))
HEWLINECS) ;
VENDY S
'ENDY:
'PROCEDURE'LFGALST (S, ARAY,BRAY,CRAY )}
P INTEGER" 5
'REAL' PARRAY'ARAVCRAY !
TINTEGER' ' ARRAY'RRAY?
"BEGIN''INTEGER'POSTMA ., PRFSEQ,PREMC
FINISHED: =1}
POSTMCt=ARAYTS, 241}
PRESENI=ARAYIS,258])=11
YIFITPRESED =0'THEN'1GOTO'FSTOPR?



'FOR'OD=1ISTEP 1 UNTILIAIDO!
' IF'CRAYIS, (PRESFO*243)«DDI>O'THEN?
TREGINT
PREMC+=CRAYLS/,(PRESEQ#2%3),0D1¢
FINISHED.=0}
VEND Y

FESTOP: LEGALSFY =4

Le.

PIFCFINIGHED=TYTREN
'BEGIN?
PIFITESTEPGN=1'THEN'LEGALDAY:=ARAY[S8,3]
'CLAE!
LEGALDAY:=0?
1TENDY
'ELSE!
TBEGINY
1MARK:e0:
"FOR'Ns=TNOFPRFMCI'STEP'~1'UNTIL'"1'DO!
"BEGIN'
t7F'BRAVIPREMC/N+s1I1=ARAY[S,1]1'THEN!
taEGINTY
MARK:=1:
LFEGALDAY:=BRAYIPREMC,N,5]:

LeGALSFT:=BRAY[PREMC,N,61: : 1GOTO'LP;

PEND?
YELSFE!
pUMMY :=plIMMY ?
TENDT ]
TIF'MARK=0'THFN' LEGALDAY: =0
"ELSF!LEGALDAY:=LEGALDAY:;
YEND!
VIF'CUDATE'GT'LEGALDAY ' THEN®
"REGIN? ’
LEGALDAY:=CUDATE!?
LEGALSFT:=CUSHIFT;
"END!



]

EL
1F

=

B
CUDATE'EOLEGALDAY ! THEN!
"REGIN! 3
VYEYQUSHIFT!GT I LEGALSFT'THEN"
TapGIN?
LEGALDAY::=CUDATE?
L=GALSFT:=CUSHIFT:
tenD!
BEL S e
DItMMY s =pUMMY ?
FEND!

S G
DUMMY s =nUMMY ¢
'IF'BRAVIPOSTMC, TNOCPOSTMCT 51 GT' LEGALDAY' THEN'
"REGIN?
LEGALDAY ' =raAYIPOSTMC TNO[POSTMC] 5
LEGALSFET :=RRAYI[POSTMC TNOLPOSTMCI 6]
YEND?Y
YELSE!
PIF'BRAYIPOSTMC, TNOTPOSTMCI 51 'EQ'LEGALDAY ' THEN"
YREGINY
" LF'RRAVIPASTMC  TNOLPOSTMC1¢6) ' GT' LEGALSFT!THEN'
TReGIN!
LEGALDAY :=BRAY(POSTMC.TNOLPOSTMCI, S]]
LEGALSFT:=BRAYIPOSTMC,TNOLPOSTMC] 6]
quDI
'EL]E?
DUMMY : = pUMMY ;
'FND!
EELSE!
PUMMY s=numMY 2
VEND® ¢
TOROCEDURE'NEXYTOD(S,RAYSURRAY) ;
"INTEGER'S:
'REAL''ARRAY'SUBRAY,RAY



"BEGIN' PINTEGER'XD !
FINISHEDs=1:
"IF'RAYLS,251510_ 001" THEN'"GOTO'SKIPS;
PAY(S,261:=2RAY(5,271:=RAY[S,28):=RAY[S,29):=RAY([S,30]):=
RAY[S:31):=RAYIS,327:=RAY[S,331:=0:
XDiuzda!
PEOR'DDs=1tSTEPTA ' UNTILIELIDO!
THEGINY .
tIE'SUBRAY S+ (ENTIER(RAY[S,25140,001)%2+3).DD)>0,001"THEN?
'REGIN?
¥PRrzXDe+D?
RAVIS, D) .=sSUBRAY[S,(ENTIERC(RAYL[S,251+0,001)%2+3),DD}:
RAVES, XD+11:=SUBRAYIS, CENTIER(RAY[S5,251+0,001)%2+4),0D]:
FINIGHER 120
VENDY;
SKIP3;  'END':
VRN
"PROCEDURETYDPFRMCA A Y ,2)
PINTEGER"AsXeYe2t
'BEGIN' 'REALY 'ARRAY'STFIT1:3,5:244116), TFI[1:3,1:33)1
"INTEGERY TARRAV I TEMPRET(1:19,0:45,1:6);
SCORELAY:20;
YRQRY D=t s TEP Y S Y UNTIL 42 DO
"SEGINY
TEr1.DY:=MASTERISEQIX],D];
TFL2.,DY:=MASTFRISEQLY],D];
: TEI3.D1:=MASTFRISEQLZ],D];
YENDT
 'FOR'D2:=25'STEP'1'UNTIL!33'DO!
PRBEGINY '
TEr1,D1:=MASTeR{SEQIX],D];
TEl2,D1:=MASTrR(SEQIY1,DI;
TFL3,DY:=MASTERISEQLZY0];
TEMDT »

FEORYD1=S'STERP'"TTUNTIL'24DO!



PEORY DN =1 'STEPYATUNTILYG DO
"REGIN?
SYFr1,n,DD1:=SUBRMAST(SEQIX1,D,DD]}
STFI2,0,0D1:=SUBMAST(SEQLY1,D,DD];
STFI2,n,0D1¢=SUBMAST(SEQLZY,D,s0OD]}
!;;a“-;!:
'EORYMMa=11STERPYYUNTILIVY!DO?
FBEGINY
TNOTMMY e=NNTIMM]Y 2
TEOR'N+=0!'STEp"1"UNTIL'TNOI MM DQ?
TEORYD:=4"STEP'1'UNTIL'A'DO!
TEMPRETIMM,N,D) :=DIESFILF[MM,N,D]!
"ENDY:

TEOR'Wr=1'TEPI4YUNTIL'3'DOY
VIE'TETW,11<€=9000 THEN"'GOTO''DXS*ELSE?
FEEGINT

DX3: LEGALST(YW,TF,TEMPRET,STF)/

LOADATE »=LEGALDAV:

LOADSETe=LFGALSFT?

MM:=ENTIERCTRIW,267+40.001)¢

PREsTEIW .27

LSFD(PT,LOADATE,LOANSFT, DATFFIN.SFTFIN>,

TESTIMECILOADATE,DATEFIN,MM) ;

TNOIMMY e=TNOTHMI4T ;

TEUPRETIMM, TNOTMMI, 1Y :=TFIW, 117

TEMPRETIMM, TNOIMM] ,5) 1 =DATEFING

TEMPRETIMM,TNO[MMI ,6)1=SFTFIN;

TEIV 25 e=TFTW,25) %12

NEXTOPCWU.TFEeSTE) !

YIF'FINISHFD #1'THEMT

‘REGIN
{OADATF 2990}
LLOADSET =990
YEOR'Dr=26'qTEPI2'UNTIL!3Z2'D0O?
CTFIYTFIWDI>0,0071 " THEN?



TBEGIN'
TESTMAC -=FNTIER(TFIW,D1+0.,001);
S YEYTEMORETITESTMAC, TNOITESTMAC), 51 LT'LOADATE' THEN?
tpEGIN?

LOADATE:=TEMPRETITESTMAC,TNOETESTMAC]),5];
LOADSFET:=TEMPRETITESTMAC, TNOLTESTMAC) .61
MM=TESTMAC;
TESTIMECLDADATF» LOADATE ,MM) ;
pT!=TF[UID+'}}:

tenNpy
'ELSF®
VIFtTEMPRETITESTMAC, TNDLTESTMACI,51'EQ'LOADATE' THEN'
"REGYN?
'1E'TEMPRETITESTMAC TNOLTESTMACT,6]'LT' LOADSFY
"THEN'
'BEGIN®
LOADSFT:=TEMPRET(TESTMAC,TNO[TESTMAC]),6 }:
MM:=TESTHMAC:
PTs=TF[Y,n*11;
'FND';
TEND '
TEND!:

TFIW,260 s =MM:
_ TESTIMECLOADATE » LOADATE ,MM) ?
TFIW,27):=P7:
GNTNYDXZ;
'ENDY
YELSE
L IF'SFTFIN=ST Y THEN'ADJUST :=UTELSETADJUST =1
ALATE: =TF{N: 2 1=(DATFFIN«ADJIUST)
VIFVALATE'GFYOYTHENTALATE =0
RELSE!
ALATE :swALATE/TFIW,4) !
SCORELAN:=8CORETAISALATE?

DX



SEND ¢
"END';
" PROCEDURE " LSEDCPT,STDAY,CTSFT,FNDAY+FNSFT) I "REAL'PT*INTEGERISTDAY,STSF
T:ENDAY A FHNSET?
"BEGINT
DAYS i =EMTIER(PT)
REMSFTe=pT=DAYS:
REMSFTt=REMSET/0.50:
FNDAY:=8TDAV+DAYS:
FNSFT:=8TSETeREMSFT:
PIF'FNSET'GT 2 ' THEN?
FREGIN?
FUPDAY sz FNDAY#4 !
FNSFT:=FNSFT=2:;
YENDT
TELSE!
FENSFT:=ENSET:!
YEND?' ;
'PROCEDURE'SCANC(RAVT (0, RAYZ2,NM,NA)}
PINTEGER'"YARRAYTRAY2:
'REALYTAKRRAY'TRAVY;
VINTEGER'Q,NM,Na?
‘BEGIN?
"FOR'S:=T'STEP'Y'UNTII Q' DO
'BEGIN®
PTEYNM=0" THEN'
TREGIN'
P YFTABS(PAYTLS, T I=RAY2INA,TI)'LE'O.00T'THEN'SC:=S

"RLSE?
DUMMY e =DUMMY 2
YEND!
VELSE! : . ;
"IF'ARS(RAYTIIS 1) ~RAY2INMeNA,TD)LE'0, 001" THEN'SC2=S
'ELSE! '

DUMMY s =DUMMY}



o JEOR:
¢ -Beaxnf

VBEGIN'
~ 'IF'FMIFLAGYEAR]
TEND';
"*srsp 1'UNTIL VV'DO'

0:$[M D]--HEAD: :
QUTDATE(OFF M, Dl).
{hys

™, 9*1]'—READ:.
*aTEtasth,&+11).

'flnG?EARfa ENTIER(FLAGYEARIQ)'THEH')-




‘ENDY:
PAPERTHROW;
TFOR'"Me=1T8TEP Y YUNTIL "YVY'DOL
. VBEG N
DROIM]e=READ?
DERDIMY:=READ:
MEWL ITNF(A) !
WRITETEXT(Y (*MACHINEY('CY)' ') ')
PRINT(M,%:0)
WRITETEXTL (L1 20) 1 ("381)1 JOB %U%NOPERATION®('6S')PLSSDFC"]5S
EAUNS EEN O YN EGUNT BCY A ) LYY
TEOR'N=q4 'STEPY4tUNTIL'DNOLM] DO
TRERTNT
NEVLINECY) !
SPACEL(A) ?
"EORYDI=1'STEPYIYUNTILYZY DD
NIESPETLEIMNZD) :5READ;
TEARInent,21D00
PRINTUDIESFIIFIM, NsDY5.0)7
SPACECEY ]
QUTDATEC(DIESFILFIM,N,3]1):
PRINT(DIESFILEIM N, 6)r4:0);
SPACE(&)
DUTNATECDIFSFLIFIM, N,3));
PRINT(DIESFILEIM N, 6)04¢0):
FTEYH=1YTHEN!
"REGIN?
T TETDIESFIIET M, 1+TIST1 ' THEN'WRITETEXT( (P %XX%YES?)")
lFLQE! -
WRITETFXT (VP (Y RYUAAANQYY Y S
TENDT
Prhnt
YEND!
PAPLETHROWS
L, Qr=READ



TT:=Q; :
'FOR IS =1t STEPItUNTIL'Q? DO
‘BEGIN?
TR Eps=q "STEP YA VUNTILYS DO
MASTRRIS ,D]l.=READ?
T EOR'De=S'STEPY4YUNTIL'24DO!
TROR'DD =i 'STEP"YYUNTIL?4DO!
SURMASTLS.P.DD]:=0;
"FOR'De=S'STEP'2'UNTIL'23'D0"
- 'REGIN?
Ye=NEXTCH:
VIEIX=p0DEC YV FI) ) YTHEN 'GOTO'SKIPY 2!
VEQRIDp:=11'STEP* T YUNYYL 4 DO?
IRFEGIN
SUBMASTIS,D,DD):=READ]
RUBM:&ST{S!D‘P‘I 1 0D3 1=READ?
TEND'Y;
TENDY:
SKipte: SK1pCH:
YEOR*D=251STERP Y YUNTIL2Y DO
MASTFRIS,D])=READ:
YENDY 2
OUTPUTHMAST:
PAPERTHROW:
SCHEDRUN:=READ?
'IF'SCHEDRUN=T " THENY
VBEGINY
'"FOR'My=1'STFPY1'UNTIL'VV'DO!
"IFTDNOIMTI=0 ' THENTNNTMY : =0
vELar!
PEQRIYN:=118TEP "1 UNTIL'ONO[HM]'DOY
YREGIN® :
‘IF'N=1'THFN'
EBEGIN?
TYF'nIESFILELM,N,71=1'THEN"



TBEGIN'
NNLMYr=1:
TGOTOYDAA;
YENDT
YELSE!
MNIMY =0
TENRDY
TELGF?
DUMMY s =pUMMY
YEORp D=1 "sTEPYT'UNTIL'?'DO!
DIESEFILEIM NeDYo=02
DAA YEND 3
EENDY 7
DRUDATR:=REFAD .
MCUDATF:=RFAD?
YCUDATF:=READ:
MONTHZHAY (DCUDATE,MCUDATE ,YCUDATE)
CUBATE==DUN]
PYErEL AGYERARY I T'YCUDATE'THEN'CUDATE :=CUDATESMAXDUN?
VIE'CUDATE'GEYTOT I THEN'
TREGYN?
CURDATE :=CUDATEMAXDWNS
TFOR'Me=173TERP'TIUNTIL'VV'DO!
tEQuiNes |V STERPTAUNTILYDONOIMYY DO
PEQRAtD 23,500
'REGIN!
DIFSFIIEIM, NsD):=DIESFILEIM/,N/DI=MAXDWN?
VIEIDIESFILEIM, N, DI'LEYO ' THEN"DIESFILELM N,D):20;
TEND s
‘FORIMr=]'STEPtT'UNTIL VY DO!
TREGIN
PERREMY s =DERDIMI=MAXDWN:
PIFYDERRNIMIYLEYOYTHEN"DERD (M) =03
TEQR'De=1'QTEPY1UNTILYS DO
tnkEGIN'



OFFITM,nle=0FFLM DI=MAXDUN;
VIRTOFETMyDI'LE"Q" THENYOFFIM,D):=02
l:pnlu
lrnjhl »
‘FoR'S :-1'cTFprﬁ'UN71L'Q Dot
FOR'*Dpe=2.,.3'nN)!

FGIN!?
MASTER[S,D)Y:=MASTERIS,D)~-MAXDUN?}

tf#!MQSTFR[S,D]'LE'O'THEN'MASTER[SfD1!=Of
YENREY
'FOR'Fr=1'STEPIATUNTIL'FF' DO’

TREGIN'
HOLNDDIF,21:=HOLDDDLF,2]=MAXDWN?
lTF'HOLDEDFF;ZJ'LEIO!THFNIHDLDDD[F'E]:=0:

YENN': .

FLAGYEAR:=FLAGYEAR+1;

MAXDUWN =240+
"IE'EMIPLAGYEAR)I=T1'THENTMAXDWN =265

= O <t FlACfEﬁn!&-PNTIER(TLAGYEARf&)'THEN'
FREGIN!
PTFYFMrFLAGYEAR)=2'THENTMAXDWN 1=2657
'FND':

|""D[l

I3 23RS AS R R SR A KD TH

'COMMENT' MUDIFIFD DIES CONTROL 8LOCK STARTS HERE ,

NUMTODAY :=RFAD®
PIFYNUMTODAY=0"THENHIGOTO! GSTOP:

whlI:[5VT(l(tVﬂf%ﬁ%V?DﬁTEzz vy
OUTUATE(CUDATE) !
NEWLINE(R):

CUSHIFT:»=1" :
"COMMENT' PUTS 'pUmMy! 0pPg, IN POSITION N=1 ,WHERE RFQUIRED w*whiwkyswn;



PEURYMe=1'STERp'JPUNTILVV DO
VCBEGIN'
FYFYDYIFSETLErM,1, 7180 ' THEN TGOTO'DDUME?
LEQRYNs=DNMOTMYI'STERP = *UNTIL*Y'DO!
LEOR ' D=1 'gTEPY1'UNTILY7'DO!
DIESFETILErM, N+1,D1:=DIESFILEIM NeD]:
"EOR'Ne=1"STEP "1 YUNTIL 7DO!
DYESFILELM,1,D)e=0]
NHOMT:=DNOIMYI+T

DDUME ENDY:
‘COMMENT' READ IN TODAYS RFCORNS OF OPFRATIONS STARTED. *¥Fdwk kvl
VEQR'Ar=f ISTERPY1'UNTILNUMTODAY DO
FBEGINT

bUORKIA, 1) r=READ?
DWORKILIA«2):=READ?
*TE'DUWORKIA,1)=0000"THEN'READATEC(DWORKLA,3])
‘ELsE?! pUorklA,311=READ?
TENDI;
Mi=C;
DV ¢ Meoupieq
FOUNDOP=0]
D7+ pUNMMY s =DUMMY}
PCOMMENT'SCAN DWORK FILE FOR AN OPp, STARTED ON THE M/C UNDER CONSIDERATI
Yok
TEGR'A+=11STEP'1'UNTILINUMTODAY'DO?
'REGIN?
PIETDWORKIA,2)=M'THEN'
IREGIN'
EOUNDOP:=FOUNDOP+1;
TGOTO'nM:
TEND?
"ELSF!
CEOTOYDDUMY ¢
DDA 3 FEN DY
‘IFTHQYY I THENT'GOTO'DY



“ELSE!
YGOTOYRSTOPR:
‘COMMENT® IS TMIS A REPORT OF A M/C BREAKDOWN OR A FORCED OP, 2?7 %wwwix;
DM s YIE' DUORKIA, S z~9tTHEN''GOTO'DLETE ]
VIF' DWORKTA N 14DIFSFILEIM,2,1)'THEN'YGOTO'DDUME
tELSE!
YREGINY
SCAN(MASTER,Q/DWORK,Q,A) !
VIF'DIESEILEIM, 2,21 #MASTERIS 2571 THEN!
TREGIN' _
WRITETEXTC ' (11 Y4C )1 (*10SY)FERRORAIN
YINPUT%4REGARDING') ')
PRINT(DWORKIA,1):4,0);
WRITETEXT(' (', PREVIQUS%OP%NOTXRECORDEDY%
ASYBEING%ZSTARTED%IEEIYY 'Y
NEWLINEC3);
VEORYD:=1'STEP'" Y TUNTIL'*3' DO
DUORK[ADY:==999;
"TFTHM<T0Y THEN''GOTO" DY

VELSE!
1GOTOQ' DSTOP:
TEND!
TELSF?
'GOTOY DW?
YEND':
DptiMG: 'IF'DWORKIA.11=0000'THEN'"GOTO'DHB
"ELSE!
PGUTOY DR ;
PCOMMENT' I.E. NORMAL ADVANCE, widsdd S Mk
DV DEHEAD

DERDIMYe=0}

WRETETEXTCY ('JORUND. )P ?
PRINTCDIESFYLEIM.2,11,4,0)7;
WRITETEXT( ' ¢TODPERATIONENO, ') ")
PRINTC(NIESFTILEIMe2,2)04,0);



WRITETEXTCY ("STARTFEDLONYM/C'Y ) ;

PRINT(M,2,001 NEULTNE(3)7 _
"eOMMENT P PUSH THIS OP_tNTN POSITION N=1 S1OT (1.E. OP. STARTED ) AND PUS
\LL FOLLOWING OPs. On THIS M/C ONE POSITION FORWARD,EVALUATE
IEXTOP. O THE Jor JUST REPORTED STARTED AND NOTE IT IN MASTERF

oy ok e ]

¥
‘
1
1

PEOR'N«=1PSYERP T4 UNTIL!DNOIM]I=11DOY
CFORIDewt '8 TEPY 1V UNTYIL 7' DO’
DTESFITELM, N, p1:=DIESFILEIM :N41,D)}
DIESFILEIM: 127151
DNULMY e =pDNDTMT =1
CCOMMENT'HAS THIS 0P. STARTED TOO EARLY.IfF SO, MODIFY THE START AND FINI
DATES OF HN=1 0Op, #¥eprdw Fede e de §
'IF' DIESFILEIM,T2)'GT'CUDATE'THEN'
'BEGING
DYESEILECM, ) 3Y:=CUDATE;
DEFSFILEIM,T,40 50
EVALPT (S M, 1)
LSEDCPT  DIESFTLELM,1,3),DIESFILEIMs1¢4) . DIESFILELM 151,
pIEQFILELMeT116]):
TEQTIME(DIESFILEIM,1+3) ,DIESFILEIM,1,5],M);
"END' s
SCANCMASTER.Q,DUORK,0rAY:
MASTERIS,25Y:=MASTERES 250+
NEATOP(S ,MASTER,SURMAST) ¢
‘TF'FINTSHEN=1 S THEN'
PBEGIN'
'"EOR'S:=8'STEPT"1TUNTILIQ~1'00"
"BREGIM?
LEORIps=1'STEPTJIUNTILIAIDO!
- MASTERIS)D1:=MASTER[S+1,D]):
VEOR'DI=25¢26:271D0"
MASTER[S¢D1:=MASTERLES+1,D];
‘FAR'D:=5'STEP*1TUNTIL24'DO!
?FOR'nD:=1'S*FD‘1'UNTIL'L'DU'

T



SURMASTIS,n, DD} :=SUBMASTLS,D+1,DD1}
YENDY
Qi=0=1;
TTe=02
TENDT:
'COMMENT'DELETE THIS PRODUCTION REPORT, spwdkw sk ek ok ]
SFOQR'Dy=17STERPI1'UNTIL!Z!DO!
DUORKTA:D1:==~099 ¢
GOTOY nZ7: :
'COMMENT® NuW CONSTDER THE CASE WHERE AN 0P, HAS BFEN FORCED=IN, *%wkikiw;
e DEHEAD!
DERDIMY =07
WRITETEXT( ' ('JOR.ENO, "))
PRINT(DIESFILEIM.2,1]/ a 0);
WRITETEXTC'C'OPERATIONY NU %
PRINT(DIESEILEIM,2,2):4,0);
WRITETEXT( ' ('"NOTASTARTEDLONKM/C') ")}
PRINT(M,2,0)7?
WRITETEXTC ' (' AS%PERKSCHEDULE ,REPLACEDABY%JOBANO,. "))}
PRINTCDWORKTIA,1Y:6,0)7 MNEWLINE(3):
'COMMENTY IDENTIERY ORIGIN OF'FORCED! QP, wuw¥ ek de d ko ]
SCANIMASTER,Q,DUORK,0rA)}
X:1=MASTERI[S,?61:
VEOR'"Ns=1tSTEP'" 4 UNTILIDNOLX]'DO?

NE i

EGgIne
‘TFE'DIESFILFIX,N,T1=DYUORKIA, 1}'THEN"Gnv0'a0UT
TELSE!?
DUMMY s=nUMMY ;
: "ENDY: : : :
YCOMMENT' TRANSFER 'FORCED' OP, TO N=1 POSITION ON M/C,'M' o ke

BOLT = HALT:=N:®
TEGUR'Ds=fV'8TF p!q tUnrrLYs S DO!
~ DIESFILEIM,1,D)e=DIESFILELX/H HALT,DI;
DILEPTLEEH:1:?3!-q'
DIESFILFEIM,1+37«+=CUDATE;



DIESFILFIM:N 6] =1
EVALPT(S Mp1)
LEFD(PT, DIFESFILFIM,1,3),01ESFILEIM,1,4),DIESFILEIM,1.5],
DIESFILEIM :1+61)2
TESTIME(DIESFILFIM,4,3),DIESFILEIM,1,5],M);
"COMMENT'DELETE THTIS Op. FROM ITS POSITION ON ITS ORIGINAL M/C,*#ksdsde;
VEOR'N=HALT'STEP' 4 'UNTIL'PDNO(XYI~11DO!
TR tpasT e TERP T YYUNTEL 7" DO
DIESEILEIX N, D) =DIESFILELX eN+T,D]}
DHOLXYs=DAOTX]~1:
*COMMENT® UPDATE THE MASTRREILE +SINCE THE FORCED OP. HAS BEEN STARTED®!
SCANCMASTER D, DWORKE D A);
MASTERIS,;257:1=MASTFR[8,25]+1;
NEXTUP (S ,MASTER,SURMAST);
"TF'"EINISHED=1 I THEN'
LREGI N
'FOR'S =S F3TEPt1YUNTIL*Q=-11D0O?
*BEGIN'!
TEORYDe= 1V STEPYITUNTIL GO
MASTERTS DY =MASTER[S*1,D1;
'FOR'R:=25,24,27'D0"
MASTERTS/D1:+=MASTERI[S*1,D1];
'FORID:=51STEP 1YUNTIL'247 DO’
TEOR'PD =1 "STEPTTPUNTIL'A'DOY
SUEBMASTIS,n,DDY +=SUBMASTLS,D+1,DD];
tENDI 1
Qe=0=1:
TT:1=0¢
VEND 2 :
YCOMMENT! DELFTE THIS REPORT EROM THE PRODUCTION FILE,'DWORK' wkwksdkwwwn;
YFOR'D==11'STERP*1'UNTILY3'DO!
 DMORKTA,N11==090
TGOTOY p72:
YCOMMENT " CUNSIDER THE CAgE QF M/C BREAKDOHN:OR;UPDATED ESTIMATE OF

EaR,D, %]



DHE : DERDIMI e=DWORKI A, 3!
WRITETEXY (T ¢'M/CYY)
PRINT(M:Z!Q):
WRITETEXTC(Y¢'RROKENYXDOUN,E,R,D.%IST)"):
SPLCELA);
QUTDATECDWORKEA, 31!
NEWLINF(3): )
"COMMENT' DELETE THIS oEPORT FROM THE PROPUCTION FILE DWORK , o deok sk s
FFOR'De=1VSYEP'4TUNTIL!3'DO!
DWORKIA,DY12-950
YGOTO! pYy:
'COMMENT® FOLLOWING RINCK DELETES ALL RECORD OF A JOB +AS REQUESTED BY
; USER #%w%;
DLETE: WRITETEXTC(Y (' ALLYRECORDAOFXJOR%AND.FY ')
PRINT(DUWORKIA.T1]),4L,0);
URITETEXT (' (*'DELFTEDYJOBYCANCELLED MATL., %UNAVAILABLEY% E.T.C
e i 0.2
HEWLINE(3)
REGIN?
" ITHTEGER""ARRAY"NXNI[1:10]:
DL ¢ PEORIMMe=1'STERYqYUNTILVV D!
MXNEMMT:=00;
HARK:»=0:
TFOR'MM =1 'STEP Y TUNTIL'VV.ADO!
CFORIN:s=1'STEP'T'UNTILYONOLMM] 1 DO!
. TREGIN'
PIEY'DNIESFEILEIMM, N, 1)=DWORK[A,T1] ' THENT
'BEGIN'
Mynlmmyr=N;
MARK =1}
PENDY ;
PENDY:
TIF'MARK=D'THEN' tGOTO'DL2?
PEUR'MMa=1'STEPYHfUNTIL'VV D!
'TREGIN?



VIFYNXNTIMMI=1"THEN!
'REGIN'
fEOR ‘D=1 "STERYISUNYILY7'DOT
NTESFILETMM 1w D) 1=0;
TEND?
'ELSE!
'RFGIN'
TEORYN e=NXNIMMI'STERP" T UNTIL'DNOTMMI=1" DO
EEOR'D=1 "STEPY I YUNTIL 72DO!
DTESFEILEIMMeN,DYs=DIESFILELMM N*1,D];
VIFONXNIMMIZOO ' THEN!DNOTMMI s =DNOTMM I~}
YENDt:
YEND'
LGOTN'D1L1
DiLe: SCANC(MASTER,D,DUNRK,0,A) 3
PFOR'S:=SISTEP'1IYUNTILIQ=1"DO!
"BEGIN
CEOR'De=1YSTEPYIYUNTILYSGY DO
MASTERIS, D) +sMASTERLS+1,D];
‘FDQ'D::?E;?’J.??'DO'
MASTFRIS,D)+=MASTER[S+1,0]:
"FoR'pr=BtSTEPYI'UNTIL 24 DO!
YEQR'AD:=1'STEPT{YUNTIL'ADO
SUBMASTIS,n.DD):=SUBMASTIS,D*T,DD]:
TENDY
G:r=3=1;
TTim:
*END’ S
'FOR'Ds=11STEPY'"UNTILY3'DO?
DWORKTA,D1:5~Q99 ¢
'GOYO'n?:
PCOMMENT® REMOVES AMY 1DUMMY' OPS, REMAINING IN POSITIONS N=1 ,dkdeddws;
P FUR'M:=1tSTFP 'Yt UNTIL VYV DO
'REGIN?
PTFIDTIESFILEIM, 1, 1100 THEN''GOTO ' DDUMY;



'EOR'Ns=1'STER'TTUNTIL'DNOIMI=1"DO!
TEOR'D:=T RTEPIIYUNTILY? ' DO!
DIESFILErM,N,DI:=DIESFILFIM,N+1,D);
PNGIMYIs=pNO[M]I=T;
BRUMS : YEMD Y g
RETOR

"COMMENT? END OF MODIFTED CONTROL BLOCK , whddektksrpwakwdhwdkebnskdbpkedw)

PAPERTHRPOW? _
URITETEXTCY CVUUUUAULYUDATERRA Y ) :
QUTDATE(CURATE) ¢
NEWLINECS) !
CUSHIFT e=0¢
CUDATE 1=CUDATF®1:
TESTErSD:=1;
Te=TT:
NODIES:=READ?
"EOR'S 1=+ 1 *STEPYTYUNTIL'Q+NODIES'DO!
'BEGINY
Texg :
MASTFER[S,1)=READ?
READATECINTY !
MASTFRIS,21«=INT!
READATEC(TNTY ! -
MASTFRIS,31+=INY;
MASTFRIS.,&) .=READ;
TFOR'De=S'STEP*J UNTIL'24'DO?
TEOR'DD =T 'sTERPYIYUNTILYG'DO!
SUBMARTISDeNDY:20; :
TEORIDs=SISTERP'2'UNTIL!23'DO?
~ TREGIN! ' i
X:=NEXTCH:



PIEYX=pO0DRCY CYEP) V)P THEN"tGOTO'SKIP13:
TEARYpPR = 'STEP " 1TUNTILY 400!
TREGIN? :
SURMASTIS:D,DD)t=READ:
SUBMASTIS,D+1,0D) +=READ;
YExND';
YEMDE
SKipil: SKIPCH:
MASTERTS »25):=21;
YENDY
TEORT M= TSTEPIATUNTIL VNI DO?
NIESFYLEITMe0,5 =207
MASTFRIO .1} 129999
MASTERTO,2]:=5909:
FEOREDa RS TERP A UNTIL "33 D0
MASTFERIO, D) 1203
TEOR'D=RISTERYATUNTIL 24 DO
feORIDN2=1ESTRB' TYUNTILY G DO
SUAMASTIND,DDY =0
Rr=TTeeT:
FIFISCHEDRUNZTYTHEN?
TaEGINT
'ENRTS:=1"STEPt 1 TUNTIL'QDOY
VFART D=5 'STERP 2 UNTIL'23 00!
CYEORIDD=1"STEPFTYUNTILYA'DO?
SURMASTIS,D,DD] :=ABS(SUBMASTLS,D,DD]);
YENDD ;
NEWLINE(CZ);
PEQRYSy=18Tep?1'UNTIL TT'DO?
NEXTOP (S MASTFRSURMAST) !
VEORPS =1 '8SYFP I YUNTIL TT DO
GNDMASTIS.25)+=MASTERIS 253
DUTPUTHMAST S
: PAPERTHaOW
' YIiFISCHFEDRIIN=O'"THEN''GOTO! SKIPC:



"COMMENT! READ IN DUF DATFS OF DIES , PREVIQUSLY EVALUATED BY FORGE SCH
RUN -, T et e 2R AR T RS
F:=RFAND;
FOR'"Feal tSTEP"T'UNTIL'FF'DO!
*BFEGIN?
HOLDONIFFE,. 11 +=READ;
HOLNDAIFE,2Ys=READ;
LENDT ! :
"FOR'Sp=1"'STEPY1IUNTIL'TT'DO!
'“"bIh‘
FOR*Fe=1'STFP "1 "UNTIL'FF*'DO?
PIF'MASTERIS,41=HOLDDDCF 11" THEN"
TREGIN!
MASTERIS,?2Y:=HOLDDPDLF,2]:
1IGOTOY SKYPA;
YENDY
SKIPA: 'TEND':
TOOMMENT "wvswnweyteSOHEDU] ING PROPER NOW BEGINS . v v o vk o o ok o v o g ok ok 06 ok ok ok ok
Dgfe CUSHIFY +=CUSHIFT+1:
FIFYCUSHIFYT=S'THREN!
'REGTN?
CUDATE+=CUDATE+1¢
CUSHIFT :=1:
FEND?
YELSE?®
CUDATE1=CUDATE;
- Ma:=0
Bec: M:sH+12
TRYDATE :=CUDATE
TESTIME(TRYDATE, TRYDATE M)
‘IF TRYDATEXCUDATE'THENT'GOTOYDRHK;
'zF’OaFRFILF?ﬂeriMi,51~CUDAT"LE'-1'THFN"GOTO DX
VELYE!
VIF'DIFSFILEIM NNIMY,51~CUDATE"EQ'O' THEN'
TREGIN'

s..
1



YIFTCUSHIFY'GF*DIESFILEIM,NNIM),6) ' THEN''GOTOQ" DXY
tELSFY
LGOTOYDHH:
YERDY
TELSEY
FGOTO DHY ;
DX 1 "BEGIN!?
TFYnERDIMIY LEYCUDATEY THENYYGOTO'NDD
TELSE?
IGOTDIDHH:
YENDE ;
DHH: ' iF*MIGEIVVITHENT'GOTG'DBRB
VELSE
FGOTQDeC s
TOOMMENT " weaevewew*RAVING F0OUND A M/C THAT HAS RETURNED . EVALUATES DYNAM
PRIOPITY FACTORS FOR EVER JOB REQ, THIS M/C FOR 1TSS NE
; OPERATION® %
- Dbne FIND:=0:
"REGIN''REAL"+ARRAY" DYNAPRI[1:120),s7F[1:2,5:24,1: 6].TF£1 2:1:33%;
'INTEGER! 'ARBAY'TEMPREY(1:20.0:45,1: 61.
PENR MM e =1 "QTERPYTTUNTIL VYV DO?
PEOR'D: =1 ISTEPP1'UNTILI6 ' nO?
TEMPRETIMM, D ,DI:=01
NEGRVS et STEPY ¢ UNTIL*TT DO
TREGIN?
CIETENTIFR(MASTERLIS +261+0.001)=HM' THEN''GOTO'DPP
TELSF!
"IETENTTER(MASTERIS,281+0,001)=M' THEN
'BEGIN! _
HOLD26:=MASTER[S,26])!
HOLD27 :=MASTERI[S,271):
ASTERIS,26):=MASTER(S,281;
MASTERIS,27) :=MASTERIS.291;
MASTERL[S,Z8)1=HOLD2G:
MASTER[S,293:=HO0LDE7;



*GoTO'pPP;
IENDI
1ELSE?
PIEYENTIFR(MASTERIS,301+0.001)=M THEN!
TpEGIN!
HOLD26:=MASTERIS, 261}
HOLD27 : =MASTER(S,27);
MASTER[S,261:=MASTER(LS,30]
MASTERI{S,27):=MASTER(S,311
MASTER{S,30):=H0LD26;
MASTERI[S,311:=H0LD27:
'GOTO'DPP?
'ENDT

Ll
r
L4
’

VELSE
TIEYENTIRR(MASTER(S,321+0.001)=M"THEN"
TREGIN?
HOLD26:=MASTERIS,26]:
HOLD27 : =MASTERIS,271];
MASTER(S,26)1:=MASTER[S,32);
MASTER(S,27):=MASTERI[S,33];
MASTER(S,22):=HOLDZ26?
MASTERIS,33):=HOLD27;
YGOTO'DPP?
PEND
YEFILSF!
"REGIN?
DYNAPRTI[IS) :=9099:
'GoTO'pFRE:
TENDY !
Ppp . FINDs=FIND+1;
TEFORVMM:e =T qTEPTTTUNTILIVVIDNO!
PAEGIN' ‘
TNOT MY e=NNDMMT
tEOR'N:sS0TSTEPYTYUNTIL'TNOLMMYDO!
'FOR'D:=1'STEP' 1'UNTIL'6'DO!



DX&;

TEMPRETIMM,N/D):=DIESFILELMM,N,D]:
PEND?:
PEORYDr=qSTEP Y UNYILYA DO
CTFrM,071:24ASTERLIS,DI:
VEORIN =25 e TEPTJTUNTILY33 P pO?
YEP1 D1 :=MASTERIS (D]
TFOR'De=SISTFRP "1 UNTILY26'D0O!
PFOQR'DDy=1YSTEPY{TUNTIL 4 DO
STFI1.n,DDY1:=SUBMASTIS,D,DD]1;
TERTEPGD 1203
LEGALST{(Y,TF,TEMPRET+8TF):
TESTHEPRD =}
STRAV:I=LFGAI DAY
STRFT:=LFGAI8FT;
MMe=eNTIER(TFL[1,261+0,.0Q001):
PTeeTFlY5271:
LSERCPT STOAY  STYSFT/,DATEFIN,SFTFIN);
TESTIME(STDAY DATEFIN .MM)
THAIMMY s=TNOIMMI+1?
TEMPRET (MM, TNOLMMI 1) =TRET,11
TEMPRETI MM, TNOCMMI S :=DATEFIN;
TEMPRETIMM, TNOIMMI- 6] :=SFTFIN;
TEFIY 257 :2TE01.,251+1 ¢
NEXTNP(t1,TF.STF):
VIF'FIMISHED #1tTHEN!
'BEGIN?
LOADATE:: =990
LOADSFY =990
YEOR'D =26 'S TERP'2VUNTILY32' DO
FIFITFI4«D1>0,001 ' THEN?
IREGEINT
TESTMAC =ENTIER(TF(1,01%0,00%):
P IFYTEMPRETITESTMAC, TNOITESTMAC]Y ,SYTLT'LOADATE'THEN!
TREGIN?
LNADATE:=TEMPRETITESTMAC, TNOLTESTHAC],5]:



LOADSFT:=TEMPRETIYESTMAC,TNOCTESTMACT,41]?
MMe=TESTMAC:

TESTIME(LOADATE LOADATE MM) !
PT:=TFI[1.D*11;

"ENDY
‘ELSE! :
' YF!'TEMPRETITESTMAC, TNOCTESTMAC) ,SI'EQ'LOADATE'THEN'
TREGTN!
'"{E'TEMPRET(TESTMAC TNOCTESTMAC)Y  61'LT'LOADSFT
- YTHEN!
tREGIN'
LOADSFT:=TEMPRETITESTMAC,TNOLTESTMAC],6 1;
MM:=TESTMAC:
TESTIMECLOADATE ,LOADATE,MM)
PT:=TF{1,D%1):
YENDY
YEND! 2
TEnND?!:

TFF1.260 «=MpM:
TFr1:2I’1"=pT:
'GOTOYDX 4L

TEMD?
TELSE!
VIEYSFTRIN=A ' THEN"ADJUST =0
'ELSF!
ADJURT 124

PYNAPRITS):=TF[1.2)=(DATEFIN+ADJUST):
"IF'DYNAPRITSI'GEYO' THEN'DYNAPRILSTI 1 =DYNAPRIISI*«TF(1,64])
TELSF! .
DYNAPRITS) e=DYNAPRILSI/TFI1,6): : =
S§r=8)
DEE: ENDE:

YIF'FIND=O'THEN''GOTO'XX

"ELSE?

VIFTFIND=1ITHEN



VEOMMENT "NEXT 24 LINES,OF REMAINING JOBRS REQUIRING THIS HAMMER,CHOOSE
sxvkaesTHE T MOST CRITICAL (LOWES PRIORTT FACTOR) #esdk¥hsrknukhhukhsk;

FFi

GG :

TBEGIN?
tpoR'MMr=1tSTEP YT PUNTIL VY DO
TNOLMMY e =uNEMMY;
MNTM]ezpprMIets
pNOTMTIe=nNiMY?

LEGALRT(SS . MASTER,DIESFILE,SUBMAST) ¢}

DATEON:=LFGAI DAY
SHIFTAN =1 EGALSFT:
YROTOYAX:
lE!jn?
FELSED

CHT =02
SEQL11:=8F0l21:=8EQr%):=0;
CNT:2CNT+1 "

MINPRI:=090Q;
tEORYSeztteTEPp Y UNTIL TTDO!

TREGTM!
TYFIS=8FRT1 I THENTYGOTO'GG'ELSE!
TTEVYS=SFOT2I'THEN''GOTO'GG ELSE"
VIETS=AEAr3TYTHEN "GOTO'GG ' ELSE"
TF'DYNAPRITSI<MINPRI'THEN'

"BEGINY
MINDRT:=DYNAPRI(S];
CEQTCNTY =S
TEND!
VEILSE)
MINPRT s=MINPRT
LENDY:
TIF CHNT I " THEN"

'REGINT
PIFYENT<EIND'THENY'GOTO'FF
TELSE!

CNYs=CNT:



YENDY
PElSE
CHT :=(NT:

P
<
L]

tEND Y
PIF EIMND=0 " THEN Y GOTO!DHH
BELS B!
VIFYFIND=] I TREN'YGOTO'DIL
'ELGE!’
DPERMETY ;1 ,2,2)
DPERM(2,1¢%:2)
DPERM(S,2,:%:1):
DPERMEG,2,1,3);
DRPERM(S,3,%:2);
PDRERM(G,3,2,1):
"COMMENT 'NEXT 19 LTINES, FYND THE ARRANGEMRNT GIVING THE LOWES PENALTY
ke kxk*GCORELNATE THE FIRST JOB AT THE HEAD OF THIS ARRANGEMENT(SS)ww;
VIF FIND'GE"Z " THENT ) IMIT =6 'ELSE' LIMIT:=4:
BESTJOB:=0¢
MINGCR1=0CO
‘FOR'As=1"'STEP 1 UNTTIL'LIMIT'DOQ?
CREGYNY
TTFTSAORFETAT<MINSCR THEN®
TAEGINY
MINSCR:=SCORELA];
BHESTUNB:1=A;

PEND!
"ELSE?
MINSCR:=MINSCR!
VEND

VIF'BESTIOR=1'THEN"Y +=1YELSE' _
PIF'BESTJIOR=D'THFEN 'YX+ =T tELSE' - Iy
'IF'BESTIOR=ZITHEN X =2V ELSE" % 2
IF'BESTIOR=L THEN Y32 VELSE
X:=3;:



£S:=SEQIX1:
YFOR"MMs=1'STERP'YTUNTILYVY'DO?
TNOTMMY p=NNIMMI;
MNIEMT:sNN[HT+Y:
DNO{MIs=NNIMT?
LLGanTfﬁS.NﬁSTFQ:D!FRF{LE:$UBMAST):
DATEON:=LFEGA] DAY »
SHIFTUN =LFEGALSFT?
CLFE ' DATEON=CUDATE'FO'O " THEN 'GOTO' DI
VELSE!
TEORVS = YeTER AP UNTILYTT ' DO!
VREGIN
VIEYENTIER(MASTERIS26)+0.001)=M'THEN''GOTO!'DX11
"FLSF!?
VIEYENTIFR(MASTERLS,,281+0.001)=MFTHEN!?
' 'REGINT
HOLD26:=MASTER[S,261:
HOLD27 : =MASTERIS,271]: i
MASTERIS 271 :=MASTER[S,291?
MAQTERIS,28Y:=HOLD26:
MASTER[S,291:=K0LD27];
'GoTO'DX11:
!END!
TELSF!
YIEYENTIER(MASTERIS ;) 3071+0.00%)=M'THEN?
'REGINT
HOIN26:=MASTER(S,26]:
HOLD27 :=MASTER[S,27]);
MASTER[S 261 :=MASTERLS,
MASTER(S.27]:=MASTERLS,
MASTER[{S,303:=H0LD26:
MAGTER(S,31):=HOLD27:
'GoTO'DX11:
"EnD!

03:
113

2
2



TELSF!
*IETENTIFR(MASTERIS,321+0.001)=M'THEN'
"BEGIN!
HOLD261=MASTER(S:26]);
HOLD27 : =MASTERIS,27];
MASTER[S,26):=MASTERIS,32];
MASTER[S,27):=MASTER[S,33]:
MASTERIS,22):=HOLD26;
MASTERIS,33):=H0LD27;
'GoTO'DX11:
!ENDI
TELSF!
YGOTO'DX12
DX11: IREGINT

LEGALST(S,MASTER/DIESFILE,SUBMAST);
INSDATE: 21 EGALDAY:
INSHIFT = FGALSFT;
PTe=MASTERIS2T7]¢
LSFD(PT, INSNDATE, INSHIFTENDAY  FNSFT)
TEQTIMEC(INSDATE,FNDAY M)
'IFYENDAY'LY'DATEQN'THEN!
'REGTN'
NATEON :=INSDATE:
SHIFTON:; =INSHIFT:
98 :=87
160ToYD1 1
FEND !
VELSFE!
VIFVENDAY=DATEON' THEN'
"REGIN!
Lt ENSFTYLE'SHIFTON!THEN?
'BEGIN'
DATEON:=INSDATE?
SHIFTON:s=INSHIFT
§S:=§:



'6OTO'DIL;

YEND!
T SE?
§81=8S;
oD
YELSF!
eSe=0%3
YEND P
PRt 2= E a7

DI1:
"COMMENT "wtwdwexe®l QAN NEYT ORPERATION OF CHOSEN JOBR ON REQ, M/C *¥wkdsw;
DIESFILETM, NNTMY,1):=MASTERLSS 517
DIESFILFIM,NNIMY,2) =MASTER([SS,251];
LSFDCMACTERIRS ,27) , DATEONSHIFTON,FNDAY,FNSFY)
TESTIME(DATEON, FNDAV, M)
DISSFILFIM,NNIMY,31.=DATEON;
DIESFILEMM,NNIM],6)s=SHIFTON;
DIESFILEIM,NNIM1,5]+=FNDAY/
DIESFILFETHM,NNIM),6)+=FNSFTr
PIESFILEIM NNIMY, 7). 207
TEQR'DD»=17STEPY T "UNTILYS4'DO!
P IRYENTIFRP(SUBMASTISS, (ENTIER(MASTERISS(25)+0.001)%2+3),DD1+
U,C01)HENTIER(MARTFRISS,261+0,007) " THEN" _
SUBMASTISS, (ENTIER(MASTERISS,25)+0,001)%2+3),DD):=
~GIIBMASTISS, (ENTIER(MASTERISS,25)+0.009)%2+3),DD)7
MASTER(SS,251 1 =MASTER[SS,25]1+1¢
 NEXTOR(SS , MARTER,SURMAST) ]
TTEYFINTSHED=Y "THENY
'BEGIN' ]
CEQRIDesl 'STEPTYYUNTILY4T DO
PREGTIN?
GNDPMASTISS, D] :=MASTERISS D1}
MASTERESS;nl =07
YeNDE
*FOR'D:=2S5'STEP'11UNTIL'24'DO?



TEORIDN: =1 ISTEPYTTUNTILYA' DO
"REGINT
SURGNDIesS,D,DD)=SUBRMAST[(SS,D.DDY:
SUBMASTISS,D,DD]) 1=0;
L U
HEXTORPC(SS ., GNDMAST,SUBGND) !
"FURYD+=2G ' STEPY{'UNTIL'33'0D0!
MASTER[SS DY:1=D0

T:=T=1:
YEND!
YELSES
'iF'T}Q'THPN"ﬂﬁTO’nHH
PELSE?
DUMHY :=nUMMY 2
SKIiRC:
"FOR'Mz=1'STFP'1 UNTIL'VV'DO!
‘BEGBIN?

NEWLINE(AR)
WRITETEXTC (*MACHINEY('C') 1)),
PRINTC(M,3,0)
URITETEXTC (Vv (1201 )T ('831)'JOB . AX%0OPERATIONY("6S!)'LSSD* (1155
Y VLSPRYVCITOSFYVREGUNT Y Ysct )Yy ),
TEOR YN s=1"STEP'1YUNTIL'ONO[MY DO
FpFERINTS
NEWLINEC1)Y?
SPACE(A) ;
'FOR'D:=1,2'D0"
PRINTU(DIFSFIILEIM,N,D]¢5,0)7
SPACE (L)Y :
QUTDATECDIFSFILEIM,N,3]1):
FRIMNT(DIESFILEIM,N,63:4,:0):
SPACF (LY}
GUTDATECDIFSFIIEIM,NST); .
PRINT(DIESETLEIM,N,61¢4¢0);



PIEtN=1 YTHEN'
'BEGIN?
VIFIDIEQFILECM, 1,721  THENTWRITETEXT (P (' XX%%YES*) ")
1ELRE?
WRITETEXTCV (T AYLAANOY )Y V) ;
!?‘:r.‘:n!..
YEND' S
YEND*§
'IFSCHEDRUN=D'THENT'GOTO' SKIPD:
'FURYS =1 tSTEP T *UNTIL'TT DO
SORTES)«=GNDPMASTES 137
LOOR: CNT:=0}
'"FOR'S:1=2"'CTEP "1 'UNTIL'TT*DO"
T TEYSORTISI<SORTrS=1YfTHEN?
"BFGIN'
ROLD:=SORTI(S~1)7
SORTL8=11:=5nRTIS]:
SORTLR):=HOLN?
CNTs=CNT+1¢

TENDT
"IF'ONTEQYTHENY L GOTR'LOOP
FOOMMENT!' JUBS ARE NOU ORPDERED et ded s ook o i 3

PAPERTHEOW
WRETETEXTCY (Y%L IOB, ULUAKOP ALARMIC v 7S ) L8SD,. Y ¢ 125 Y LSED. Y {1
FSISVREN, DO, ULYURFRTUDD UYL YLPUNCT, t (' C ) 1) )
LEOR T2 'STEP YT VUNTILYTT'DO!
'TBEGENT
SEET
MARK =03
SQe=0?
§0s=S0+4 :
‘FOR'Mi=1'STEPY1'UNTIL'VVIDO'
PEORYN 1= VST " Y UNTIL'DNOIMY'DO?
'‘REGINT
PYFINTESFILELM, N, 11=SORT[SI'THEN?

A4



A2 .

IBEGINY
VIFIDTESFILELM,N,2)=8Q"'THEN?*GOTO'PRNT;
TEND?
TELSF!
DUMMY o SDIIMMY ;

TEND':
PTEIMARK=N"THEN"'GOTOTAY
PELSE!

'GOTOYAZ:
NEWLINEC(Y):
MARBK s=MARK+1;
"TF'MARK=]'THEN'
18FEGINT i

PRINT(NDTIESFILEIM)N,13¢5,0):

SPACF(2Y
'FND'

YELSES

SPACECI0)
PRINT(DIFSFILErM,N,2],2+0)7
CTE'DTERFIIFIM.N,7I=1"THEN'WRITETEXTC( ' (twi) 1)
VELSE!

SPACF(1)?

PRINT(M,3,0);

SPACF(3)Y:
QUTDAYE(NDIESFTIILEIM,N,5));
PRENT(DTESETLEIM, N,4):3,0);
SPACE(3) !
QUTPATECNIFSFI(ETIM,N,31) 3
PRINT(DTESFILEIM,N,61:3,0);
YNe=Nt

MHMez=M3

GOTOYAY

SCANCGNDMART TTDIESFILE MM, XN) !
SPACF(6Y: ' : :
INTezaNDHASTIS.?2)]



OUYDATFC(INTY?
CIFIDIESFILE (MM, XN, 61=T " THEN ' ADJUST =0
*ElLSEY
ADIEST==0%
PUNMECT s =GNOMAST IS, 2)1=(DIESFILE(MM, XN,5]+ADJUST)
HOLDATATT 1] e=GNDNASTIS, 112
HOLDATATIT, 21 1= (DTESFILEIMMe XN, S514ADIUST)
HOLDATAT T 3) s=RuUNCT:
PUNCTs=PUNCT/GNDMASTIS 412
SPDACECLY?
INTe=DIFSFTILELMM, XN, 51+ADJUST:
UUT‘I‘)ATE{'TNT\;
PRIMTC(PUNCT,.B,0)
NEWLINECS):
VEND Y
PAPERTHROY
WRITEVEXT( IV {r (*SOST ) 'DYESALIKELYZTOXBEYXLATE 1 ('C1) 11 (V5(St)
e mam st et mnnaa (1301903 0) Y JOBANG, P (1158 )ISCHED . XFINISHY
PATE' €' 155" ) "DAYRYXIATFEYXCUNWEIGHTED) *(*3C YT 1) 1)
"FOR'T:=1'STERP'{*UNTIL'TT'DO!
'BFGIN?
PEFYHOLDATALT »31<0"THEN!
TREGIN
SPACRE(Q) "
PRINTCHOLDATALT ,1)e540) ¢
SPACRC20D)Y;
ODUTDATE(HOLNDATA[T,21);
SPACFR(22):
PRINT(HOI DATALT,33:3:0)
MEWLINEC2) 2 :
tEND Y]
VENDT 3
PAPERTHROW?
SKIpD:
"END






"BEGIN
VINTEGER*XBRR,DUMMY DIST,Z2,F,
SsJrSSIN/HOTESTS (FLAGS
'"REAL'T,PRBB,UPPFRPROR, 1 OWERPROB ,MINSP,STREAM,RANDOM,
AVALUE; TOTPROFPER,X,UPPERX LOWERX INTER,MINACSP,MINACPR,
M;Navo NHT , MINSPPR, MINSPEY;
INTEGER!' T ARBAVINDIOBRST 16, NEGJOBSLT1:61;
'EFAL"AHhﬁY' PSTDRVI1:61], EQTDEVE1'oT:TABLE[0:41:1:2];5P[ﬁ:6r1;300]
rTPUEHANCSTL1:EOOJ.PHnrlTFW!6,1:JDU]rSUMPROFIT£1:6]:PRUBE1:6:O;22[
1:23RANDLT:61,PRODRATFLT1:41,PBIAS[1:6),FRYAS[1:61,DERITL1:61,
FLASHUT 263 XBAR[1:300,1:27:
"REAL! "PROCEDURE' FDOMCRV(STREAM) ; "REALISTREAM; "EXTERNAL";
'PROCEDURF'GENDIST(XBRR,STDAVDIST)?
"REAL'STDAV,XBRu:; 'INTEGER'DIST:
"REGIN!
'REAL'SD:
TIFIQTDAV=0'THEN''GOTO'FIN;
SDr=(XarRR*STDAVY /100
INTER:=(6%5D)/20;
He=0s _
TEOR'X 1 =XBRR~2*SD'STEP* INTER'UNTIL! 5
(XBRR+4%8n)+0,.0011'D0O"
"BEGIN!
Na=nN+12
CVIFTX<KBRR'THEN'T:=ABS(X=XRBRR)/ (0. S*SD)'ELSE'
T:=ABS(X=XBRR)/SD;
'FﬂR 2:=1'STEPY1'UNTIL'41'DO!
'IFYTIGE! TABLE[Z;1}'THEN"GOTO‘FOUNDPROB
'ELSE! .
' PUMMY :=DUMMY ;-
 FOUNDPROB; TIF'TwTABLELZe1I>TABLELZ=1, 11T THEN?Z:22~1
TELSRY & '
Zs52Z%
PRBBaTABLELZ,2]; |
FYFT X' LETXBRR'THEN'



PROARINIST N:2]:=PRBB

tELSF!

opOBrDIST N/2):=2(100_.0=PRBB)?

PROBIDIST NeGde=X:

CYFfY YL LEVXRRR#Y .05V THEN'PROBIDIST Ns1):=XBRR*0,05:
'Enn';

PROBIDIST.22,

1 fszOQ{DISTr21o1]§
PROBIDIST 22,2) =

100 . 0;

e s

-

FIN:
YENDT:
‘PROCEDURE'SAMPLEDIST(XRBRR,3TDAV«D1IST);
'REAL'STDAV, XRRR!
"INTEGER'DLIGT:
‘REGIN
'1F'S,nAV O'THEN'
IREGINT
PROPRATEIDISTI:=XRBRR}
'GGTO‘ HIF:
PENNT:
FRMCRVC(STREAM) 3
RANDOM+=STREAM*100.0:
YTF'RANDOM=0.0000 ' THEN'RANDOM:=0.000001;
RANDIOTST):=RANDOM? L
*PORIN:=1'STEPTYUNTILT2Y'DO?
VTFE'RANDOMYLE'PROBIDIST N,2]1"'THEN!'GOTO' FOUNDX
"ELSEDUMMY 12 DUMMY ¢ '
FOUNDX: UPPERY :PROBIDIST , Ne11;

" LOWERX :+=PROBIDISY,N=1,1])}
UppERPROBe=PROBIDIST ,N¢2)?
LOWERPROB:=PROBIDIST N=1+21:

AVALUE « =(RANDOM=- LOU?RPROH\/(UPDERPROB =LOWERPROB)
XVALUE :=2((UPPERX~LOWERX)*XVALUR) +LOWERX;
PRODRATEIDISTI i=XVALUF?
NTFE:
Ithnl '



STREAIN!=READ!
COMMNENTYREAD 1IN THF NORMAL TABLE #*vaodkidkddddhdrhgrubrdewbhkudn;
TABLETU+1) 2252
FABLELU,2) 220 03 ]
YFOGR'Z.: =24 'STEP" 1 UNT YL 41 DO
PREGIN
TARILETZ,11:=nEAD;
TABLEFZ,21:=RFAD;
YEND':
'FOR'Z2:=0'SYEPY1YUNTIL'41'D0"
‘BEGIN?
SEACE(3):
PRINT(TARLFEZ,1),1+%);
SPACECTIONY:
PRINTC(TABLFELZ:27+2:3);
NEWLINFCY)
LEND! ;
PAPERTHROW?
FLAG: =0} ; ;
'COMMENT'READ IN THE VARIONS DISTRIBUTION PARAMETERSk&k*dkwikidkkan;
NROTESTS:=READ: !
PEOR'J:=1'STYER'1TUNTIL'NOTESTS*DO?
XBARTJ 11 1=READ?
VFOR!' S : =1 'STERP'"1'UNTTIL'HOTESTS*DO!
XB)‘LRI’J;Z]!:RFJ‘D:
STRT: ) _ s :
_'COHHE“T’ READ IN AIAS _VALUESi*********t***i-b*t******t***i******wi:
FFOR*S =1 'SYERP "4 ' UNTIL"6 DO’
PETASIS)1=nREAD: f
T IF'PBIAST1)==9G QVTHEN"'GOTOENND;
"FOR'S:=1'STEP"1'UNTIL Y61 DO
FBIASISI:t=READ? _ i : o
'COMMENT'READ IN THE SD OF THE VARIOUS EST. PROCEDURESH *kikieiwskw ]
YEOR* S8 :21 YSTEPY 1T UNTILIS1DO! '
PSTDEVIST:=RFAD;



YFORTS vl tSTEP Y TUNTIL A DO
FETDEVISI+=RFAD;
PAPERTHROWY:
PIEYFLAGEAVTHENY1GOTOY JUMDY
WRITETEXT( (" C'418" )Y ' SUPPILTERT('C!)T M (T418") ' mmmanaant (PCT)I (¢ T168)!
SRV ADe Y1 2o g3 (VAanet Y L1 (408 1) 'S (A0S ) IaT ( EE Y EECT A LSRN
S DEY Y C' 55 Y ST DEV (1581 1ST DEVI('SS ') 1ST, DEV' (I58 1) ISTRDEY IS S
ST.DEV' ('S )'"N . R, YALIYPRICESYETC, »INVYPOUNDS Y Y (rCHY ' P( 14871 ) (RATE)
AUL LA CRATE) ALY (RATE ) YUSY YL CRATEI U Y YUUN (RATEI AU LALCRATEITCIC ) 1 (P T0S )
)1 e
YFOR'S:=1'STERT1 ' UNTTI LY !
‘SEGIR?
SOACECR Y}
FENDN ;
WRYTETEXT L (M 12C) (14T ) VST . DEV ALY ALST . DEVURLYAST .DEVAXAL%ST, DEY
AUR%SST - DEVERELAST . DEVIL ) PO VALS IV (R W IRRAAACR. W IARRRACFE W
R O L IR WY N Cp W) g ) e (V08 ) e
YPOR'S» =1 "STEPYITUNTILYS ' DO
CREGIN'
SPACE(3)
PRINTCESTDEVISY,2.2);

g e
NEWLINEC(Z)
WRETETEXT( " (V1 ¢11381)tpR, ¥BRTAS'("3S!)'pR.YBIASY (T3S ) PR, XBIAS LSS )
PRIZBIAS (V3ST)IPR UBTAS! ('35) 'PREBIASY (Y QY (g v yitat
'EOR' S =T FSTERPYTYUNTILIO pO?

FREGIN

SPARACEC(2)2
PRINT(PRBIASISY2,%) )
YEND? ;
NEWMLINECT) :
WRITETEXTLY (P (198ct Y1 EW YRIASH('AES ") FU, UBIASY ("3RI VFW . XBIASHCESS N
FWLRBTAS (13S0 TEW %BTASY (13S1) FWXBIASY (1CY )1 (iqqg)1tyt)Hs
'PUR'S =T STEPYTFUNTILI6 pn!

- ow wa



TREGIN?
SPACEL2)}
PRINT(FuIASISI.2,3);
"EWND';
WRITETEXT (! ("(‘Aq')'PAQF'f'ﬁﬁ Y'CHOSEN"(*18")'SUPPLIERKXUPROFIT ' ('C')!
UG JOBY LTS Y e (1681 ISPY (128 ) IPERZIO00YCICr)rEY )y
JUMPY : |
PCOMMENTIREGIN SIMULATION PROPER s # s s v vosk o o de ook obe vy e ok oo %0 e e oo ool e e ok ok o e e 7
S =0 . -
TOTPHOF2=0;
PEQR'S:=1'STEP'"1'UNTTIL'6' DO
TREGINT NOJOBSISY:e=0;
NEGJ0n9IS1--ﬂ'
BiTrsYs=l;
QUMPRHLITFSJ =0;
PROBIS.0+1):=0;
PRrOBIe.0,21:=0;

-

"END 7
PCUMMENTICONSTIDFER FIRST/NEXT JOBkdekwgdddrdeve kbbb Worddbdede ks ko
ADRS:iJ:i=dwt,
NWY :=SaXRARTJ 21!
MINACPR = (XRARTJ 1T%(10042%PSTDEVIS])/100)*((100+PBIASL51)/100):
MINACFWe=(XBARLS, 2)%¢100=1%FSTDEVI61)/100)%C(100+FBIASLES))/100);
MINSPPRe=(] .44/ MINACPRY®(O,76/MINACPRY*(2,.7/MINACPRI*(2,8/MINACPR) +
(fNHT+XBﬂR[J,2J)*U 08%):
MINSPFRWe=(1.66/XBARTI 11X+ (0, 76/ XBARTII11)+(2 . 7/XBARLY, 1J)+(2 8/
XBAR[U,11)+((NWT+MINACFUW)*0,053):
MINACSP =1, 66/MINACPR)Y+ (0 76/MINACPR)+(2 7/MINACPR)+(2.8/MINACPR)
+C(NUTHMINACFY*0.053);
PEOR!S:=21'STERY T tUNTIL6' DO
‘BEGINSY
'COMMENT' FOR CONTINUITY, WHEN SIMULhTING P,R, ONLY,,FIRST CALL DUMMY
RANDOM, WHEN STHMULATING FLASH ONLY ..CALL DUMMY RANDOM
ARTER  IGENDESTE . o vis AAARAAESAR SR EE RS AL LA AR AR AR LA RS 3
GENDYST(XBARL.I t?] FSTDE‘J[‘;]!Q>J



SAMPLERIST(XBARLS, 21 FSTDPEVISI,.S):
FLASHUWIST : 2XVALUE=((T00+FBIASIS1Y/100)
GENDISTCXRBARIJ-1]),PSTDEVISI.S):
SAMPLENTST(ABARIY 1] PSTDEVISTS);
PRODPATELS 1 e=uVALUE*((100+PBIASISI)/100):
SPISrd ) e (NWTHFLASHUISTI) %0 . 053+(1 ,46/PRODRATELSI)+(0.76/PRODRATELS])
+(2 . 7/PRODRATELS))+(2,80/PRODRATE(S])}
: r;f”-" -
COOMUERTY FOLIOWING ROUTINE FINDS LOWEST SP AND 'CUSTOMER' CHGOSES
T]iig SUDI-"I_TFR »ari#**v’t**g**1!:4.-**ﬁr****t*******&i*****tii*i:
MINSP 290900
‘FOR'Sy=1*'STERY T 'UNTYIL'61 D0
"REGINY
"IE'8SPIS.J1 ' LF*MINSP'THEN!
ERECIN!
MINQP:=8P[8,J1;
SSr=S !
fenNpt
PELSE!?
MINSD:=MINSP!
"ENDY: ¢
PCOMIENTY FOLIOMING ROUTINE EVALUATES THE EFFECT OF THIS JOB ON
THE PRUFFITABILITY OF FACH SUPPLIER & b dese oo e sb e s e ok de e e 2o 30 o ok ok o e o ek ok
"IFCFLASHULSSI LT 'MINACFY THEN'
"BEGIN
YIRYPRNODRATEISS) (F'MINACPR THEN!
MINACSP:=MINSPEUW! -
’ YEND';
'IF'PRODRATELSSI'GT " MINACBRYTHEN'
PREGIN'
VIR FLASHWISSITGE'MINACFH'THEN
MINACSP:=MINSPRR?
YEND';
PROFITISS,J1:=(SPT55,01= MINACSP )¥1000;
FEORI S 21 tSTER YT yNTYLLYSDO!



YIPTSHRSYTHEN'PROFITIS d]:=0
YELSE!
FROFITLS,J1+=PrOFITISS, J)?
'FOR'S: =1 'STEP 1 UNTTL!S1 DO’
SUMPROFITIS) r=SUMPROFITISY+PROFITIS I ]
KkDJOREISS8 T :=H0JORSIESS]*+1
I et pROEITESS, 1Ot THEN"TOTPROF:=TOTPROF+PROFITISS )
TELSE!
HEGJOBSTSS1:=NEGIORSISST+1;
 'IF'FLAG=|PTHENI 'GOTO SK1R)

NEWLINECT. ! ; : _ _ RIS =
CWRITETEXTL (11138 8) emm (1781 ) Irecamman)y cacnmmen)lmemamawaf L%
B /A PR PR 8 A L A E LR EL VAL TS A 4 S LR LS 46
mmememe= (O Ty TNy Yy j
SPACE(Z)

PRINT(J 2,0,

WRETETEXT (N C EST. PR, Y)i0)

YEOR'S:=1"STEPT1'UNTILYG ' NO?

TBEGINT :
PRINT(PRODRATEIS], 3,0
SPACE(5):

YEND!

SPACE(3):
PRIMNTCHMINACSP,1,4):
PR}.NT(QPEDS:J’r’i;&'\:
SPACECY)
PRINT(SS:2:0G) ¢
SPACECT) ?
 PRINT(PROFITLSS,J1.3.,2)
MEWLINECT)
SPACE(7) !
WRITETEXTC('(VEST.FW,.')Y"); _
"FOR'S:=1!STEP'1'UNTIL'6'RO!

PREGIN'
PRINT(FLASHUIST T ,4) 2



SPACE{2) !
"END';
NEWLINE(2):
ROITETEAT( L (I P2SE) EST.qP1) )7
"FOR'S:=1  STERP"FUNTIL 6 DN
PREGIN!
PRINTC(SPLS,JY:s1:6)
SPACELZ) ¢
YEND';
WRITETEXTCT (M1 ("0" ) T ¢1855)" *TACHIEVED! t%PR,. ") ¥ )¢
PRINTC(XBAKRLJI»11,3.0)
WRITETEXTC (" r(iiyt i (1851 ) i ACHIEVEDNT "FW,=1)");
pRTNT(XUAF\'iJr71r1-L):
NEWLINECS, 5
EGOTOY SKip:
SELECT QUTPUTCALY
YEORYMe=18TEPYITYUNTILI22 DO
TREGINY
TeaR*S =1 'STER " YUNTIL"S6'DO!
TEEGIN
VEEYSER *THENY
TREGINT
Yip'pPrOBIS/Ne2)1=50.0"THEN'
WRITETEXT (1 (twwr)t)y
IFLSr:!
SPACE(2)
YEND' )
'TE'FARTOEVISI=0'THEN'
lﬂr-f:lfq'
PAINT(XBARCJ¢13,35,0):
WRITETEXT('C'%100.0004%*) ")
TENDTY
TE1SE!
TREGIN®
PRINT(PROBIS N¢11,3:0)}



PRINT¢PROBIS Ns2),3¢3)!
YENDT ;
CENDT 2
MEWLINFCTY?
YENDY:
NEWLINELY) :

hEil R CTS QT PUT 0T

SKIp: Y IECJTLTINOTESTS ' THENT FGOTO* ADRS:

FLAG: =13

PAPERTHROW:

NEMLINEC(T)Y:

WRITEYEXTS (P%SUPPIIER (oSt 111 (11081) 2¢ (1108131 (1105*) 42 ¢1 108" )5
L3RSty gt (ret) 18 (Y75 ) mmat (181 ) Tt (1R 1) Yunalt (HSSRDE &=
.{rggrju_“_l(raS,)|__,l(|2£l)!l)'):

WRITETEXT L LY YST . DEVBECPR UL Y YY)}

‘FOR'S:=TISTERPYTIUNTIL6' DO

"BEGIN'
PRINT(PSTDEVIRI,Z2.2):
SPACLE(L)

LENDTY:

NEWLINECY Y _

WRITETEXTL ' ('YUPR_BIAS'('7g')'¥) 1)

'EOR'S: =1 'STEPYTTUNTIL Y6 pOY '

ioEoIn’
PRINY(PBIASTS1+,2,.3):
SPACE(Z)

FEND v

NEWLINEC(2) !

WRITETEXTC' (' %ST . DEVL(FW YUY Y ")

SEORAS 2T STEPMY VUNT I LS O !

‘BEGIN

PRINTCFSTDEVIST 2.,2)
S RACECS) )

YEND Y

NEWLINECT) ;



WRITETEXT(Y("YEW _BYAS Y ¢(17q1) 1))
‘FOR'Ss=1 'STEPYM1YUNTILIS6"DO?
IgEGINT
PRINT(FBIASIS).2s3)1
SPACEC2)

VEND '

NEWLINEC(Z2): _
WRITETEXTL{ " ("%NUMBFRY,JOBS%%%A1I V)
'FOR'"S+=T'STEP'1YUNTILIG& "pO!

IBEGIN'

PRINT(HOJORSTS1,2,0):
SPACE LG}

TENDY;

NEWLINE(T)?
WRITETEXTC'('Y%PER _YCENT ., %X%") ")
'FOR'G:=T'STEPT1TUNTIL'6"DO!

"BEGIN'

PER:=(NOJOBSIST/NNTESTS)Y*1007
PRINTC(PER,3,1):

. SPACE{3);

YEND!;
NEWLINEC? )
WRITETEXTY
'FOR'S:=1"

FBEGIN

PRINTCSUMPROFITISY  &1)
SPACE(2):

YEND Y2
NEWLIRECT )
WRITETEXTLY ('Y %PER. YCENT  ¥%Y%T) ") ?
"1EYTOTPROF=0TTHENITOTPROE-=10Q00000;
'EOR"S:=1"STEP'HTUNTILY6"nO!

VBEGIN'

PER:=(SUMPROFITISI/TOTPROF)*T100;
PRINT{PER,3,1):

CCTYTOT  YPROBITYR® VY)Y ;
STERP'MYUNTYIL'6IpO!?
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Example of detailed 'LP' output produced by computer

simulation programme,




" ST.DEV
CFollad
. T AT e
TS
TR e it
T T P BIASE

.
ST.DEV

CRATE) L

21.00

22.600

BIAS PR, BIAS

.0

[A
sT,DEV
(RATE)
21,00

A

L)
ST, DEV
" (RATE)
21.00

e L

ST.DEV

- (RATE)
600

ST.DEV

WSTLDEV T .ST.DEV P
{F."\'l’

SE Y (RN

35.00 T T47.00

"PR. BIAS
S s7.000 ©  ~7,000
B1AS ~  FW. BIAS ~ Fy. BIAS
W ee. 000

PR. BIAS _
0.000
FU,

————— LA gy B gw W ey e O omy T g TR g e g Ty s e B9 ey

EST.PR, &9

EST,FW, 0,2262 7~

 EST.SP 0.1482

1%

EST.PR, 139
EST.FW, 0.2065

" EST.SP 00,0913

EST.SP 0.3450

g

©UN0968 T 0.1925 01219 T

87
gi@aas = 0.1697

81
0.1565

SN To.n218 041270

DL R

22,000 "

sT.pEV N

{RATE)
21.00

_ST.DEV
CF il
47,00

“PR. BIAS

-7.000 "
B1AS
22,000

Fu.

e .

83

C 01260 5

0.1703

(RATE)

2% 00 it

" SY.DEY

- 4?.00

- --.- _pR L
-7.000
FW. BIAS

B g we "R oge wF PN Em

99

9 pr O ge v b1 " an

108

108 . -
i T

141
R 192 -

oy P e P oEw oo B gy PO W g OB R LR ]

(e TT
SR 7821

79
0.9008

64
L, 6683
0.38638

0.3714 0,3237

0.3908

5 T e o wy

138

79

1,4009

0.3505

 0.1003

T oa e Y oee T 82 oo

114
910388

69"

CgsdreR

3.8500

§Y,0EV T T

(FoN .1 R

" 0. Y80

B LR

10,2356 7 T0.A87

T TR A AGH T EMED T !
Ao JfAcHIEVED'f FWo

i S ey s

T N,B, ALL PRICE

SRiell 35 P

0.0876 ~0,1115

LR R R R ]

T AAACHIEVED' Y PR,

T T YeACHRIEVEDA Y FW,

P ey e

0,0913

T g mm Y

'““f'f'0.0862

PR.

T N o - T

©0,2934

0,3237

PUACHIEVED'! PR.
TACHIEVED' ' Ful,

22.000 77T TTBASE T T CHOSEN SUPPLIER

]

-
-
-
-

S ETC.:!N"POUNDS",

BrAST TCHE R T

e el
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QY
6 000

DER MO,

0247

TUMER

ST

CARS VD .

S R TSR

DELIVER TO

oo Nefx Siou DIES STEEL
s PRODUCTION SC227 DESPATCH
SATE OTY. HRS. l'J-i.TE_ R By HRES, oTY. D:\TE’_' TOTAL
- | 3
A2 a0 1) %
2991 f090] 12%
- 4370 -
13972 5063| 94,
YE23
oy
“uazr 1ess| 9
1L 1220%]
15972| 3730 | 2 |
i 6039 o
_SaTE LETTER | Coo= 2,

- iuAal PROD. RATE

34/

rzd

ACTUAL GROSS wT.




2

e

&2

1
- { - .
- o . " i jis -
& I T I . = .
il 9 fl} A :'I Sl teia) 55 SOt & w3 A
\/ !_.-',_, ‘|' e ;{af‘;\‘_.
b fen) sy Toels oo B
R r_—? i !‘)CJ\ ke, E
3 :
H - y Lo 1 £ 3 . 7 S S e e
£3 (‘”:) =T 5o 4y ,-- D) iRemel cless (Thnrp. No Haak froraics 4> i

e
N

o=

2 5
'"u

g
|
!
!
I
:
|
|

<

2

1}_‘
/1

k.o

s Sem dexs tAhe . Toole Yyne-

(53
C {C“r‘i")m-(‘r"f:_tq_, e ?:/.L,.J‘rr'.

Y23

x|

f’ <,

r';u.u’-ﬁ L= 5/'3‘5;1 ==

DL}- e . ’/c)/'-‘r-‘

HC‘..A_‘Lmq Por f“-_rx(sr,dfﬂ, Pree Herrrion avim W die -

A& n
=90

A <

? .

')/

o]l B ek el .'nf

]
=k PSo= \
3 i’ it ! >/ tr)“ 2> /J., f\"a
N ;
— e 50— 3 . )
LS HSoS Lis o -ru-'w}V-“-L'f from 13 cwz G330 .
: ‘LL.:: S RAiiesl A EI"‘,“‘".‘"““:’?‘" [or Kickes "/_.. T
|

Shafr ol U he-

s

- . . f b
f.:)--@ ‘C'l(!.c_m‘:) r-'-p(-_; Soefl e

’ Pl P\

L5 s A : .
afw of 1o Arn . ’:’rcmo{"\'u«?_c} ko Mo~hcaox ¢

W SR

= b5 5 'y PV 5 i A
T (ools ot VoA, elirr Hdmtyel V.—:J.('l"'-

be o T 23 NVerise

= Yo I,”‘\n"“

e + 5 £ e
! ~ imoorinG Sl Rodk I-igen, Nioo on .
e | T UG e 4 :

D10 £

A G 3 L
r Eansk “'-/“d—a':]“"" (S W e o 2 TS A “_‘/'ir--

- 1 5 . r
W o bumie fon-. Haommoes Y nn

S F’."")Oaf:. iy e, e P e T N e

i 4t
{0,

)O 2n C‘.l-- e udi. - ’f“‘ i —-H'f-».. \._"I I'-"r-..;,....r = SIS

.,-t.-..)"- ‘9 _.,,,f.r-'f}

S 1o

,.. FRi

-
:““\.‘."ur‘., YR py SRl syels o

-

fr ’_,.".'ﬁ;..n,.,:-_ucrt {-'ﬂ-..n., ST ey 2 oy h o fh..' ‘/".r‘\"'




RGE DIE No. 4
FO A S Ve o e
: e CAST | PRLSSI0N 1
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o FORGHIGE
PER BAR

['fe" o
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B |
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Input

[TT1]

Die No. Pri, Qty. Req. Due Date EPSD. Duration
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Figure Alh, Input Document For Daily Die-Shop Production.
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