
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, ThelI, H. D, 

student (if I am a typical 'sample') feels that he is in a state of limbo, 

He is neither a 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 requiremenis of 

post-graduate research, 

The Il, H, D, student also faces a more practical stumbling block,



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 company policy 

and an individual's intrinsic prejudices, The student must recognise 

this ambivalence and respect it, even though it may conflict with 

his own conclusions, reached by careful consideration of scientific 

fact,'
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Appendix II 

FORTRAN programme for calculating 

design variables for axisymmetric 

forgings, au 

The FORTRAN programme developed at the Battelle Institute 

for calculating various design variables; flash~weighi, flash gap 

ratio, net weight etc,, for axisymmetric forgings is considered ; 

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)." 

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, 

Hej - Axial distance between two consecutive corners,
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rj - Fillet or corner radius, 

j - Angle between j th, and (j+1) th, corner, 

if - 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 between internal and external parting lines, 

Hs ~- 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 author 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 positive 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; Do, ho, ha, Hs, require similar involved decisions 

on the part of the user; the modified programme generates 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 
  

  

10 20 30 40 50 60 

7 9 
K Ri HCL Baie si f 

aL 0, 0000 0, 0000 0,0000 - 90,0000 0, 0000 

i 0.7870 0, 0000 0. 2360 -6,0000 0, 0000 

a 0, 0000 0, 3940 0, 1160 - 90, 0000 1,0000 

i 1,3790 0, 0000 0, 3940 -6,0000 0, 0000 

Es 0, 0000 0, 5900 0, 1180 - 90,0000 1, 0000 

fe 0.0000 0, 0000 0, 3940 -6, 0000 -1,0000 

1 2, 7570 0, 3940 0, 0000 0, 0000 0,0000 

2 2.7570 0, 0000 0,0000 6.0000 0, 0000 

L 0, 0000 0.1970 0,1575 90, 0000 1, 0000 

1 2, 1650 0, 0000 Oo ro20) 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 1, 1820 0, 9850 0,15735 90, 0000 0, 0000 

-4 0, 0000 0,0000 0,1970 9.0000 -1, 0000 
-1 0.5910 0, 7870 0,1970 90, 0000 0, 0000 

-1 0, 0000 0, 0000 0,0000 90, 0000 0.0000 

0, 2830 5.5140 5.5140 0.3935 0, 1967 3, 1450 

Pp Do De No hA Hs 
  

  

Table Al (a), 

INPUT DATA FOR THE EXAMPLE FORGING 

(BACH LINE CORRESPONDS TO ONE IBM CARD) 
  

Computer Card Column Number 
  

  

10 20 30 40 50 60 

it g 
K Ri Hei rt hi 

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

1 0, 7870 0, 0000 0, 2360 6, 0000 

i 0, 0000 0, 3940 0, 1180 90,0000 

1 T3190 0, 0000 0, 3940 6, 0000 

ZL 0, 0000 0.5900 0, 1180 90, 0000 

a: 0, 0000 0, 0000 0, 3940 6, 0000 

1 2, 7570 0, 3940 0,0000 0, 0000 

a 267570 0, 0000 0, 0000 6, 0000 

ii 0, 0000 0,1970 0, 1575 90, 0000 

1 2, 1650 0,0000 0, 1970 5, 7000 

i 0, 0000 1.5750 0,1970 90,0000 

-1 0, 0000 0, 0000 0, 1970 9.0000 

-1 1, 1820 0, 9850 0, 1575 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 
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Figure Al. Axisymnetric Forging. (After Altan et ae)
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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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BCOUNTHROOUNT+OH (C1) eM ARK CT) 
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GO TO 426 

424 WINEO. 
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feo CONTINUE 
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4ée CONTINUE 
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».£2.0.) GO TO 280 

TAHARAKSRBRTANZ/2.4¢ (CH ONRD+1)/2,) 
TEtA .GT.AMSAR) TAHAS AAmTAHZ/2.™(CHONRD+1)/2.) 
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EXTERNAL PARTING LINES 
HCYL=TOTAL HEIGHT OF FORGING 
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CONTINUE 

HCIISARSCDEL HEI) 
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Appendix IU 

Shape difficulty factor for 

axisymmetric forgings, 

Tetrin etal, 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, Seca) Ai 

explanation of the Teterin shape difficulty factor is given here, 

A shape factor is defined as:- 

ee 
eeu eae 

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

Fy = Surface area? ---''---.- ) 

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, , In deriving 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:- 

es 
Fe 

In order that the forging shape may be compared to the 

(reference) cylindrical shape, the authors suggested whai they
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term a "longitudinal shape factor", %, 

ame 
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 projections 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:- 

Co 
(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 e greater than1,0 ,. 

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

factor, Sp i= 

Sp =<, @
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This may be expanded by substitution to :- 

2 ie fe Be + 2.Re 

“Pe*\ Re 

KR 

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 the 

starting shape for the operation of interest (i,e, the shape 

resulting from the previous forging operation), 

Thus:- 

81 $= 3 

(Where; S$) Shape difficulty factor for the for gi 

  

under consideration, 

Sg = Shape difficulty factor for the work piece 

prior to this forging step.) . 

If the starting shape is a cylinder, then this expression 

simplifies to:- 

Bes) (So being 1.0 )



- 

Figure A2(s), 

TAL ots 

  

  

  
Figure A2(b). 
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Appendix IV 

FORTRAN programme for plotting 

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 requires their 

experimental or industrial data in a graphical form, 

The method and logic are described in detail in a University 

Of Aston internal report’) * The data is input on cards ina 

specific, formated manner, The data cards required fall into four 

distinct categories:- 

dg 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, 

8, TYPE 'C' DATA - Observation data proper, i,e, users 

experimental or industrial 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 plotter
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The graphs preduced are:- 

Le A plot of 'y' versus 'x;' 3 XQ_ Xg_---~X, being 

held constant at some predetermined, typical level, 

ii, A plot of of 'y' versus 'xg' ; xj, x3----- Xp being 

held constant, 

etc, 

etc, 

etc, 

n, A plot of 'y' versus 'x,!' 3x), X95 Xg9--7-% (n-1) being 

held constant, 

ntl, A plot of observed versus calculated value of 

'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 Homer”),
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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 prediction 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 which, 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 satisfactory, completely filled, forging, This is an estimate based 

chiefly on experience, 

By choosing th smallest suitable unit to be the optimum unit, the 

approach implies that the savings arising from the increased production 

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 

combination 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, Exceeding a certain 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 etec,, and by observation, 

(It has been suggested that there may also be some upper limit to 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
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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 construction 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 constructed 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', Itis 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 premature die failure eic,, 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 etc, 

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 stviking 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 etc,. 

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 computerized 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 etce,) 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 

tel). 

The above very brief resume should serve to introduce a more 

thorough approach to the problem of optimum hammer selection, It is 

anticipated that such a project could be completed in three to four months 

(possibly as an M,Sc, student project) at a forge having 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, 5 

SS due to regression = d.x,- £(x,-%) (y-¥) + 

bexys S (xp-%>) Ca et atetare tele late bx, &(x,-=,) (y-¥) 

ives, 

SS, = ben S(x-%,) 9) ————. [2] 
n 

Now, since, 7 2 

ee 

b+ fe) ———— 3] 
substituting [5] into [2] we have, 

and, 

  

2 
ros 

ous x 2 

° 
ee Note 

Rearranging, 

$(x3).-59) = r/R) EG5)” —— [a]
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Substituting [.) into fy we get, 

a -¥ Sto set tty a es Dod SS = ber /E (x-x)*. S(y-y) [5] 

Now, by definition, 

  

o = = £ (x5)? 
n-1 

[s] 

and similarly, 

Vii ee ee ee 

Substituting [6] and [77,] into expression [5] » we get, 

SSx = ber /e*x®.(n-1) ory. (n-1) 

°* SSx = ber.6’x.¢y.(n-1) 
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Appendix VII 

Problems associated with calendar 

dates in computer systems, 

Scheduling systems, manual or computerized, inevitably involve 

the storage and manipulation 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 isp vine 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 strong 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 5s 6 ta 10) 11 tol ks -etcs, 

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 one or more 

operations, 

Operation - Each operation is a task that must be performed 

onthe 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 

tle 

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 - itis 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,
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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,



  

Appendix IX 

Data used to compare the precision of the model-based and 

experience-based forecasting systems, 
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Listing of computer programme segment for producing 

Gantt- chart representation of schedules, 

 



"BEGIN 

"INTEGER YES ORIGIN, CUDATEr CUSHIFTs Hr Ny DsNOTE cONO, STARTED Xs DUMMY 1 Vo 
OWHD: DWH, HAXDWN, FLAGYEAR, AD, BD: DDATE ,MDATE sVDATES 
TENTEGER' "ARRAY'NOL129),SHIETWORKE1:97 NNET 9) eFINTSHE4:91-FME71 3807 
TREAL''ARRAY'HAMFILELI©&9-1:20/1:129; 

"PROCEDURE' DAY2MONTHCDWN, YEAR)? ‘ 
"INTEGER YEAR, DUNG 
"BEGIN' 

TINTEGERI LY, TTRAD, TRAD? 
TREAL'RTRAD,REM? 
RTRAD: FOWN/ 53 
ITRAD:SENTIERCRTRAD+9.000001)3 
REM:=ABSCRTRAD=TTRADDE 
"TFT REM'GT'O_ON001'THENTREM: =(REM*5) 42 
Fee * 

ITRADY7) HREM: 
RADSCEMEVEART@3) 3 

SLFTYEAR/GRENTIERCYEAR/4) 'THEN' LY? 34       
‘ELSE! 
Ly:s0: ie 

TLE tTRADT LE! 31° THEN? 
"BEGIN! 

DDATE:=TRAD@O: 
MDATES=17 

‘END! be 
TELSE! 

TLFITRADILE'SSeLV' THEN! i 
'BEGIN' 

DDATE:=TRADW317 
MDATE:=¢7 

SEND? 

2 TELSE? 
'TFTTRAD'LE'QOFLY'THEN' 

'BEGIN'



   
NDATE 
NDATE: 

"ENN! 

TELSE! 

YTRITRADI LE (2041 Y THEN? 
‘BEGIN’ 

DDAT 

RAD@S9"Ly? 

, 

  

FEUGCE ® 
PLETTRAD' LETS. YI THEN! 

'BEGIN' 
DDAT 
MNAT 

"END" 
FEUSE® 

STRITRAD*LE' 8141 VY" THEN? 

"BEGIN! 

    

TELSEt 

WTF PTRAD'LE' 21241 Y' THEN? 
'BEGIN! 

DDATEs 
MODATEs 

‘END? 
VELSE! 

ELPITRAD! LE' 2434. Y' THEN! 
tBEGIN' 

     

  

TENN! 
7 FECSS! 
TIFITRADILE‘ A744. Y' THEN!



BEGIN’ 
DDATESSTRAD@243-LY3 
MDATE: 393 

TEND? 
TELSE! 

TLETTRAD'LE'SO4+LY' THEN! 
"BEGIN’ 

NOATEr=TRAD=274=L 43 
MDATE:=103 

TEND? 
TELSE! 

‘LFITRAD'LE'334+1Y' THEN? 
'BEGIN' 

  

RAD@304-LY7 

  

“END? 
"PROCEDURE' OUTDATECDIND): 
NENTEGER' OUND: —~ 
"BEGIN! 

TTFEDWND =O'THEN! 
‘BEGIN’ 
WRITETEXT ONC tew/am/eat yy 
"GOTO! SKIP2; 

TEND? 
STFI'DWND'GT'MAXOWN' THEN? 

'SFGIN! 
YDATE:=FLAGVEAR+1; 
DWN SDUND=MAXDUNG 

TEND?



        
>B1tTHENT 
EGTN! 
MOATFESa43



    
    An:=0 

‘BO:= MDATE? 

  

  

  

  

  

 



PRINTCH(RD)? 
SKIP2: 
"END"; 
"PROCEDURE CHECKMULTO(X,Y) 3 
TINTEGER'K «V3 

"BEGIN' 
SINTEGERINTGN: 
"REAL*REALN, DIEFS 

REALH s=xX/¥*0.00000172 
INTGHSHENTIER CR 
CIFFLSABSCREALN@INTGH)? 
'TR'DIFE'LETO. OOOO1'THEN'TYES :=4 
VELSE 

ee 
TENDS 
"COMMENTS READ IN FILES Ta BE PLOTED AND TRANSFORM FROM EXT.TO INT. CODE? 

ORIGIN FAN? 
FORTH SSTER EN SUNTTLT9 Uno! 

"BEGIN 
SHIFTWORKIHJ:SREAD? 
NOUHT:=READ; 
DUMMY s=DEAD? 
DUMMV:=READ? 
TFOR TN: eT ISTED'TTUNTILINOLHI' pO! 

'BFGIN 
TEOR' De=tISTED' 4 UNTIL'12!' pO! 

HAMFYLETHsN,DJ:=READ? 
TIBUSHTETWORKOCHJ=1' THEN! 

"REGIN! 
TTRUHAMFILELCH SN, 71]=2'THEN'HAMFILELH SNe?) 233 

tIFTHAMPILECH,N,91]=2'THEN'HAMPILECHN«9J:= 
TEND! : a‘ 

'END'? 
TENDS : : a 

TROR'H:21°STEP'TUNTIL'9'DO! i : 

  

    

    

   

  

  

   



'BEGIN' 
WNCHI:S17 
FINISHTH] +56: 

VENDT: 
CUSHL 
CUDAT 

   
   

      
   

      

    

   

B45 
ORIGIN? 

NOTE: 293 = 
'COMHENT! IN PRACTICE + FOLLOWING TNO LINES WOULD NOT BE REQ, ; 

MAXOW 260 
FLAGY 

FME74 
FMC 72) 
FAC?33 
FULT 43 
FME753 
FNC77) 
Fut7S 
FMC 79) 
FMTSO3 : 
PAPERTHROU? 
GRETETERT CUCU CHS5S 6) TUNTTANUMBER. CECH) VU CUS 260) Simin nce seer aemes emit a 

Cee uggs PN) ES: 
FOR'N:S7'STEPITIUNTTLI9' DO 

‘BEGIN? 
RINTON,2eG)! 

SPACE(G6): 
TEND! i 

WRITETEXT (VC UC? $0") ¥KKDATELCECU) ED 1) 
ADt: H:=0; 

TTRICUSHIETI'LE'2' THEN? 
"BEGIN' 
QUTDATECOUDATEDE 
WRITETEXTC'CIMt) ys 

TEND! 

"ELSE! 

  



WRITETEXTCEChEASE “EAU ATD ND? 
SPACE (5); 

AD2: HreHel: 

STARTED: =07 
AbDZ: 'COMNENT' Is THIS THE LAST JOB ON THIS UNIT ?4#® 

TTETHNENISNOCHITTHENt 
"BEGIN! 

FINTSH CHU:SFINISH CHI+1; 
TYEYEINTSH CHI=T'THEN'NOTE:=NOTES4¢ 
*TEINOTEILE'O'THENT*GOTO'STOPP? 
CHEEKMULTCCUSHTET © 293 
tYetyeset THEN? 

‘REGIN' 
SHIFT:=CUSHIFT= 13     

‘ELSE 
SPACE(14)3 
‘GOTONFOCUS: 

TEND Ly 
AD4: 'COMMENT? HAS THE PRESENT JOB FINISHED ON?OR BEFORE? 

(TET HANFILECH ANNI HJ), 81<CUDATE'THEN’'GOTO'AILP? 
TLR'HAMFILELH.NNOCHI,81=CUDATE'THEN' 

"BEGIN?! 
TLETHAMETLELH,NNTRI,O]*LE'CUSHIFT' THEN! 

ALLP: ‘SFGIN' 
NNCHJS=ENNE HID 442 

"GOTO'ADS? 
TEND! ? 

      

CAN THE NEXT JOB BE STARTED BY TODAY? *wew 
FILECH.NNEH],61T>CUDATE'THEN' 'GOTO'AZLPY 

'TTETHAMPILETH.NNE HD, 67=CUDATE' THEN’ 
'BEGINT 

TLETHAMFILECHSNNCH] ¢71>CUSHIFT'THEN! 

ieee 

TODAY? *k ewe RT 

FOOT



A2LPs "BEGIN? 
SPACEC1)# 
TYREISHTRTWORKCHI=2' THEN’ 

'REGIN’ 
CHECKMULTC(CUSHIFT,2)? 
TLE?YES=1' THEN! 'GOTO'EVENS 
"ELS 

CUSHTET:=CUSHIFT+1: 
‘GOTO ANS; 

  

SEND?: 
SPACE(10)3 
"GOTO FOCUS 

TEND’? 
TEND? 

' COMMENT! HAS THIS JOR STARTED TODAY ? kuxnkw 

TTE'HAMETLETHNNEHI, Q7=CUDATE! THEN! 
"BEGIN’ 

TLE'HAMFYLECHeNNEHI, 7I=CUSHIFT' THEN! 
"REGIN? 

ONOeSNNTHI/2-0,013 
TTFIONOSNNTHI/2'THENTURITETEXTCHC'#ID TF) 
"ELSE? 
WRITETEXTOCU CHIN) §)3 
TLFISHTETWORKCH]S2'THEN! 

‘BEGIN 
CHECKMULT(CUSHIFT,.2)? 
YrETYES=4'THEN' 'GOTOTEVEN2 
telset 

CUSHTFTssCUSHIFT+13 

STARTED 
"GOTOTADG? 

  

i 

TEND YG 5 
PRINTCHAMFILECH,NNCHI1513764,0)2 

_ SPACEC3); 
‘'GOTO'TFOCUS: 

wey



TEND SS 
ules : 
NT’ TWEN THES 108 MUST BE IN PROGRESS TODAY If ** 

    

QUOSENNONIT/ 20.6047 

YFP ONOSNNEHT/2'THEN'WRITETEXTC' C8 #' YS) 

PCS ET 
WRITETEXTCEOC UTD IY: 
STEhSHIFTWORKHI=2' THEN’ 

"BEGIN? 
CHECKMULTCCUSHTET,2)7 
TTFEI'VSS=1'THENT'GOTO'EVENS 
"ELSE! 
CUSHTETsSCUSHIFT+1; 
'GOTOTADAT 

SEND! Ss 

SPACEC1 9): 
*COMMENTICONCIDER NExT UNIT AND/OR TIME PERIOD, 

FOCUS: 'IF'HS9' THEN! 
"BEGIN? 
TTRPCUSHTFT'LE'O' THEN’ 

WRITETEXTOCUCTLRAAMT) ') 
SELSEt 
WKITETEXT CT CEAYYEAT) PDE 
NEWLINE C1)2 
'UFOCUSHTFT'GT'2?' THEN! 

tREGIN' 
CHRECKMULTCCUDATErS) 7 
TLETYES=1 9 THEN? 
TEORTY:=4'°STEPIITUUNTTIIL 4600! 
BEGIN 

SPACECI4); 
TFOR'Xtat STEP! I UNTIL'O'DO! 
WRT TET EGC ECTS Ces Fy UN 
NEWLINE (4)? 

SEND? ? 

ew 

        

wey 

kaka?



TENN! 

    

CUSHTETS=CUSHIFT+27 
'FFICUSHTET=5' THEN’ 

TREGIN' 
cuns 

    

=CUDATES1¢ 
CUSHIFT:= 

TENDTs 
"GOTO'AD'? 

POND: 

ELSES 
"GOTO'AD2: 

EVENTS SPACE (9)? 

CUSHTET:=CUSHIFT#4; 
'GOTO' Focus; 

EVEN2: 
PRINTCHAMFILELH ANNE 41613247073 
SPACECe) ? 
CUSHIFT:=CUSHTFT=1: 
'GOTO'Forus?: 

EVENS: 
"TFYSTARTEDS1' THEN’ 

BEGIN! 
STARTED: =03 
PRINTCHAMPILECH,NNCHI,13,4,003 : ~ 
SPACF(2): 

‘END! 

ELSE? 
SPACE(9)? 
CUSHTFT 
'GOTO' F 

STOPP: 
PAPERTHROW? 

"COMHENT'RECODE SHTFT FROM INT,TO EXT. FORM, te ee ERK 

"FORTH: S1'STEPITEUNTTL 91 DO! 
"FOH'Ns=4 STEP TTT UNTIL TNOCHI' DO! 

  

CUSHIFT=13 
Sia    

 



 



“BEGIN' 
TINTEGER' Hi Ne Ds CUDATEs DUMMY -ORIGDATErF YES +X JOB; 
VINTEGER 'ARRAY'NO(1 +9) HAMFILECT!9-1:10,1:6)3 
TREAL'XS + XFeXMID: 
*PROCEDURE? OPENPLOT: ‘EXTERNAL? 
"PROCEDUPE' CIOSEPLOT: 'EXTERNAL'? 

DURE HGPLOT(X+Y/A,B)? 'REAL' Xc¥? "INTEGER" A,B; "EXTERNAL! ? 
'PROCEOURE' HGPNUMBER(X+YrHTeFLeTHETArL IP, 1Q)3 "VALUE" X-+¥eHTe 

FL, THETArcT,+IP,fQ7 8 INTEGER TretPelQ? REAL KsVoHT- Fle THETA? 
"EXTERNALT? 

CHDATEssREAD? 
TROR'HrsttSTEP 1 IUNTIL'9' DO! 
'BEGIN' 

   

NOTH] EAD? 

DUMMY: =READ? 
DUMMY EAD; 

  

DUMMY 
DUMMY :=READ? 
TEOR ’Ne=1'STEPITIUNTILINOL HI) ' DO! 

'rOR'p:=1'STEP'T UNTIL '8" DO! 
HAMFELECH,N,D]:SREAD; 

   

TEND! 
ORIGDATE:=CUDATE: 
OPENPLOT; 
YES:=0: 
'GOTO'BRB? 

FALSE: OUMMY:=9997 

bpp: HGPLOT(=10.0712.07174)} 
HGPLOTCO, 0.8460, 35007 
HGPLOTCO.0,90-0,2,073 
HGPNUMBER(=0.2 121 62-0e1,ORIGDATE0,0°0-3-0)3 
KieeiG 
YESS=VYES+1; 

AKA:  XreX+ 
HrBO-X; 

 



HGPNUMBER("7.0+0-0,0+1¢Hr9+0,07270)3 
TEUR Ne =T ISTEP? 4 UNTILINOLHI'DO! 
"BEGIN! 

  

XSs FILECH Ne 7I~ORIGDATE@4$ 
Xsr=Xs/2i 
XxF AMEILELH, Ne BJ -ORIGDATE? 

  

KRraXR/2; 
HGPLOTOXS 924-550)? 
HGPLOTOXS 0.062 100% 
HGPLOTCXF 29.0270); 
HGPLOTOXE, 067420008 
HGPNUMBES (X$,0,1,0,05¢HAMFILELH (N+ 7110+010,3,0)7 
HGPNUMBER(XFH0,35,0,1,0,05,HAMFILECH IN, 83-0.05073,0)7 
XMIDraCXheX$)/2txsn- 0,3; 
HGPNUMBERCXM7O-0,2,0,1,HAMFILECH Ne T1.0.00004¢0)7 

"END"? 
HGPLOT(O.0,0.0-3703: 
HGPLOTOCO.07-0+6,17402 
‘TR'HDTITHEN''GOTO'AAATELSE! 

‘TRIYESS4° THEN! 
'REGIN! 

HGPLOT(#$10.0-78.07320)7 
'GOTO'FALSE! 

TEND® 
TELSE! 
CLOSEPLOT: 

‘enp!
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Appendix XIII ee 

Listing of computer programmes for Forge- and Die-Shop es 

  

scheduling, : : pee 

     



"PROGRAM CAXXX) 
"INPUT! YFCRO 
"QUTPUTHO=L Po 

"BEGIN''COMMENT'G.HOMER PROD.PLAN, 13 
VINTEGERIN, HAP, CUDATE,NOORDS Se TeTTsSSs FIND CNT? 

LIMIT SESTJOB, DATEON, TEMPDATEr BrArXs¥e2s LOADATE? 
INSHIFT.SHTETON, DUMMY, FNDATESFNSFT + DAVS/FINISHDATE? 

DATEFIN, SETEIN, INSDATE, FNDAV, TEMPSHIFT, LOADSHFT -CUSHIFTe 
ADJUST, L00r,COUNT¢CRITICAL,ZN¢NZN¢HAM,OH +DATECUs ON, 

STAGE, START, TEMPCHOICEs TEMP, TRYDATE c INTs FLAGYEAR,MAXOWN 
; DUN. DUNDs DCUDATEsMCUDATE + YCUDATE s ODATE sMDATEr YDATE? 

AD, BDe ABs NXN-NUMTODAY, FOUNDJOBs TIMEDIFE, HALT eDAYFNeSETENe 

MARKNATE, Fs, FF, RESETEPSD WW? 
"INTEGER'TARBAV'NO[4:201-NNC1:20]¢SFOC1:4] ¢ERD(1:20]4 

CHOTCETT 20-4225) ¢ZNOL11201,SHIFTWORKE1320), 
TCHOICEL 1120-7225) OF FE1:20,1:61+ FMI 71:80), 

WORKI424600724) -HOLDDD[1!100,122) pHOLDATAL13100,1:517 
"REALTALATE e RLATEr CI ATE,MINPRI +MINSCRe SUMS + LATE rREMSFT er 

PENALTY »COSTeTARDY+SUMLT? PT. SFTS3 
YREALTTARRAY'SCOREL 1224) HAMFILEC1220,9:25,1216] NEWORDS(0:100,1:12) 

PLATES 4220/0225) eSUMLATE(1:20) -HOLDFILEL1:20,0:2571216)1 
TEMPEILEL : 

"PROCEDURE! OUTHATECDNND): 

"INTEGER DWND? 
"BEGIN! 

TLE'DWNn =O' THEN? 
MREGIN! 
MPITETEXTC! (teas ae saet hy 
teOTO! SKIPZ; 

YEND': 
TIF DWND'GT'MAXDUN' THEN! 

TREGIN? 
YDATE: SF LAGYEARS1? 
DMN © SDUND@ MAX DING 

TENDS 

 



DATE>31'THENt 
BEGIN? 

MpATRE2=17 
DDATEL=DDATE@317 
VNATEL=FLAGYEAR*1: 
ne 4 1    

  
Ags237 0 
RNL=EDDATE=30;- 

hi 

EPDATES107 

 



BN revVDATE=70 
END'? 

 



PREM: 
FARY=3) 7 

eR(YEAR/G)'THEN'LYI=4      

   

  

    

— MDATESSTRAD=OF 
OMDATES FV? : 

ENat 

DDATESSTRAD@312 
f MDATES #2; 
TEND! 

PUELSEY 
TRADI LE'OOFLY' THEN 

_ YBEGING 
DDATESSTRAD@59= Lys 
MDATE LAST 

     



TEND! 
TELSE! 

*TE'TRADTLE'V204) YI THEN? 
‘BEGIN' 

DDATEL=TRAD=90-LY? 

  

MDAT 
TEND! 

TELSE! 
REP LTRAD CET STE yY 

‘EL_set 

STF TRANS LE'TATFLY' THEN? 
BEGIN’ 

DDAT 
MDATE 

"END?! 

PELE 

"PFI TRAD'LE' 21241 Y' THEN! 
'BEGIN® 

NDATE 
MOAT 

TEND! 
TELSE! 

YEFTTRAD TLE 243541 TREN 
"BEGIN! 

POAT 
MOAT 

TENN! 
SELSE! 

"TFITRADILE'27341Y' THEN! 

‘BEGIN! 

  

63 

    

tt 

      

=TRAD@151-LYVi 

=TRADW1B4-LYF 

RADW@212-LV? 

DDATE:STRAD@243"LV?



  

— MDATES 297 
TEND! 

YELSE 

TRADTLE'SOGS (YO THENT 
'BEGTN' 

DOATES=TRAD=273-LVE 
: MDATEL=107 
TEND! ’ 

: TELSE! i 
TRADTLE'ZS4a1 YI rHENt 

BEGIN’ 
DDATES=TRAD@304=LYF 

- MPATES S143 
PENDS 
SESE? 
'BEGIN' 

NDATELSTRAD@334—=LVi 
: MPATES=42¢ 

2] vEND Ut 

(START, FINISH /M): 
FINISH: | 

SeEG TI 
START s=START: 

: oo ee eterna 
veNnt:



“TREGIN' 
TIETSTART'LETOFFIMrAB 41] ' THEN! 

tBEGIN' 
FINISH!S=BINISH+ (OFF IMs AB41]*START) 413 
START: =OFFIM,AB41141; 

PEND? 
TEND! s: 

TEND! 
"END; 
"PROCEDURE! MONTH2NAY (NATE MONTH: YEAR) ¢ 
INTEGER'DATE, MONTH, YFAR? 
‘BEGIN! 

TINTEGER' TRAD, IDWUN: 
"REALTROUN, PEM? 
TRAD =I TEIMMONTH=4'THENTOTELSE! 

PrEtMONTHED'THEN'T3Y"ELSE! 
TrOMMONTH=s'TUENTSOTELSE! 
TIEIMONTHSSY'THEN'TOOTELSE! 

TTEIMONTHES'THEN'TI2Z0'ELSE? 
PEOUMONTHSS'THENTISTITELSE?! 

VEEIMONTHE?ITHEN'TBI'ELSE! 
"re'MONTHER' THEN 212°" ELSE! 
TrETHONTHEO'THENT2Z45'"ELSE? 
TretMONTHSTO'THENT O73 ELSE? 
UrEIMONTH=17'THENTSOG*ELSE' 3343 

STE MONTHI GEIS ' THEN? 

"BEGIN' 
‘TRIVEAR/GSENTIFRCYEAR/4) TTHEN' TRAD: STRAD ST? 

"ENDTs 
TRADSSTRAD+DATE: 
ROW += (TRAD CFMEVEARIN3))/77 
"TFT RDWNe FIL T'S! THEN? 

"BEGIN? 
DWM + SR DUN? 

GoTOrCt: 

  

   



     

  

SENTIERERDUNFO 900001)7 
BSCROWNY TOWN) : 

REM'GTEO OO901 THENIREM: SCREM*7) 92 

LDWUNeS)+REM? 

Cys 

"END'? 
"PROCEDURE! READATECANSWEP)? 

    

"INTEGER'ANSWER? 
*BCGTH! 

DDAT 
MDAY READS 

  

YDATE: SR EAN? 
TTRIYDATESOO'THEN’ 

'REGIN! 

DUNT=OF 
'AOTO' SKIPIT? 

tENDT 
MONTREDAYCODATE,MDATE,YDATE) + 
FIFO RLAGVEARELTI'YVDATE! THEN'ANSWER! =DWN*MAXDUN 

TELSE’ 
SKTPTSANSUE 

"ENDS? 
"COMMENT NEXT 13 LINES, PROCEDURE TO EVALUATE DAY + SHIFTsTHAT THE JOB IN 

HYESE*EQUESTION 18 NUE TO FINISH/ USING THE GIVEN START TIMEx**e ek eew? 
PPROCEDIRE'LSFOCPTrSTOAY,STSFTrFNDAVrFENSFT) ¢ 
TREAL' PT? 
YINTEGER'STDAY A STSFTrFNDAYs FNSFTS 

"BEGIN! 
DAYS SENTIER CPT): 
RFEMSET:=PT=DAYS; 
PEMSETISREMSET/O, 257 
FNDAY:=STDAY#DAYS? 

   

  

peDway 

    

  



ENSFT:=STSFT+REMSFT? 
VERT ENSFT IGT! 4’ THEN! 

"BEGIN! 
FNDAYS=FNDAY#41¢ 
FNSFTrSENSFETH4? 

TEND? 
TELSE? 
ENSFT:=FNSET? 

PENNY? 

*COMMENT'NEXT 34 LINES, PRarEDURE TO EVALUATE THE SCORES OF THE VARIOUS 

WAYS OF PRRMUTATING THE 3 JOBS HAVING THE LOWESTPRIORITY FACTOR 

eeeSeHKAT THE CURRENT MOMENT DN TDM 6 oe Ftc ak rete oe se ie teak ae ae de ah ie tee ee oe ee ee te 

TDRORENUREMPERMCA,XeY¥ 2) 
VENTRGEREA, XV 627 

PREGINITINTEGER'TARRAY'SQUL1 243% 
TINTEGERt 

TEMPDAT 
TEMOSHIFT 
SCORELA 
Sautil: 

Sauted 
SOUC3SJ1:=SEQCZ12 
'cOR'Wr=T'STEP'T UNTIL! 3'"DO! 
"neGIn’ 
TTSINEVORDSLSQUCW1,5]'LE'TEMPDATE' THEN! 

‘BEGIN! 
LOADATE :STEMPDATE? 
LOADSHFT:=TEMPSHIFT: 

TEND 
TeLSet 

'REGIN' 
LOADATE: =NEWORDS[SQUIW),513 
LOADSHFT:s=17 

TEND TS 
trR'SHIFTWORKCHI] a2'THEN'PT:sNEWORDS(SQUEW1,61/2 

   
   

  

     

  

 



TELSE’ PT:=NEWORDSESQUEW),673 
1SFEDCPTs LOADATE, LOADSHET, DATEFIN; SFTFIND: 
TESTIMECLOADATE + DATEFINGH)? 

    

'rE'SETFINGT'THEN' ADJUST: =O'ELSE' ADJUST: =17 
ALATE: =NEWORDSTSQUEW],4)=(DATEFIN+ADIJUST) ¢ 
TTETALATE'GE'O'THENTALATESS 

"ee; Set 

AL ATE: s~ALATE/NEWORDSCSQUIW],2)2 
TEMPDATEL=DATEFIN: 
TEMDSHIFTIESFTEING 
SPORELAT: SSCORELAT+ALATE; 
tenpts 

TENDS? 
STAGR:543 
CRITICAL: =-43 
WitesOs 

FME?71) 
FME7?} 
FMI 73] 
PMt74I 

EME7S) 
EME?S) 
EMI7F7Y 

PMIZBIs 
FMI79) 

EME30) 

MAX DUN 5 

FLAGVEARr=REAN? 
TIES EMTELAGYESRI=1' THEN MAXDWN: 3265; 
TIEVELAGYPAR/AZENTIER CFLAGYEAR/4) ' THEN! 

tpeGINe 
"TPT EMCPLAGYEARIJS2° THEN! MAXDWN: =2653 

TEND? 
TPORTHS S41 'STEP'TIUNTTLIWW'DO! 

"BEGIN?



PRINTCH.5.0)3 
NEULI ote 

PRORTDss1'STED'2TUNTIL'S'DO! 
PREGIN! 
OFFH.D):=sREADS 
ONTPATECOEF LH, D1)¢ 
SPACECA)? 
OFFLH, DET TI=READ; 
OUTMATECORFE 4. D1) + 
NEWLINE CT YE 

END © s 

NEWLINE (S) ¢ 
SENDN: 

PAPERTHROW? 
"COMMENT! READ IN ISFO.S OF DIES + ( MAY BE EPSD OF FORGE.) Week eweR KW? 

TT BREAD? 
"FOR! V'STEP TT UNTIL' TT! DO! 
"BEGIN 

HOLDATATS,1]:15REARE 
HOLDATATS.2) EAD: 

ROLDATATS.3) EADS 
ty ; 
XT 20 LINES. READSTOUTPUTS EXISTING HAMFILES+ LINES 20 TO 35, 

CORRECTS EXISTING HAMFILE RECORDS TO ALLOW FOR DOUBLE SHIFT 
WORKING ON CERTATN HAMMERS, CHANGES PROD, TIMES AND STARTSHIFT/ 

eR eERERINIGSHSHTET TIMES TO UN-CONVENTIONAL FORM¥ eWeek tenet wee e ee en ee? 

    

  

      

   "COMMENT 

  TEORTH rat OTRR TA TUNTIL WW IDO! 
'REGIN! 

SHTETWORK(HI:=R EAD; 
NOTHI EAn? 

  

Eaprkd EAD? 
NEWLINE (6): 

WRITETEXTOUCTHAMMER'CICH) Phy t)e 
PRINTCH, C20) F 

WRITETEATC' Chi chacey tr c'7st) "0B. 

  

   WQTYYREQLSBALANCEXZEPSD' C'7S') PoptC'7S



"TYILSSDPChSS I LSFOT CHAS) PTIC' 781) PRILTC'7S') FHAMMERZCHOICES* (1C')# 
PRVGSS TALULA BLLLAACUABEKZ CIC DEYIEDS 

TeORtNr=T'STEPTTIUNTIL'NOCHI' DOT 
UREGIN' 

NEWLINEC1)? 
PRINT(N?@?0)3 

TEOR' a r=TISTEP'T'UNTILI16'DO! 
HAMFILECH +N, DJ 2=READ? 

SFOR Dr EdISTEPTTIUNTIL'3IDO! ij 
PRIETCHAMFILECH N+ D1>5¢0)7 
"FORT Ds F4,5'00' 

    

   INT: SHAMFILECH Ne DJ? 
QUTDATECTN 
SPACE(2): 

HEND!; 

YFOR' DP: z4,8'Da! 

‘BEGIN! 
TET: SHAMETURCH.N DT? 
OUTDATECINT) : 
PRINTCHAMFTLEL HON, 041),170)3 

"END'S 
PRINT CHAMFILETH ON, 1032201)2 
"FOR'D:311,.42'D0! 

PRINVCHAHFITECH SN» D1,5,0)3 
'POR'D2=43-44,15' DA! 

PRINT CHAMFILECH,N,/D],3+0)3 
TrFE'SHTETWORKCHI]=1'THEN' 
'REGIN! 

bi: TEtHAMBILELH Ne 7IS2'THENTHAMPILECH SN, 7): 33"ELSE’ 
HAMEYLECH,N,>7J:=SHAMFILECH ON, 71? 
TrRTHAMPILECH Ns 9]22' THEN HAMPILECH NOI LSS ELSE! 
HAMFILETH,N, 9) s=HAMPILELH NSO)? 
Tenant 
tetset 

   



DUMMY s=DUMMY § 

TEND TG 
PENDt: 

PAPERTHROMSs 
RESETEPSD:=aREADS 
NCUDATE:=READ! 

MCUDATES=QFAD? 
Youpay SEAN: 
MONTHR DAY COCUPDATE, MCUDATE,YCUDATE)? 
CHOATE: = OWN? 
TYETELAGYEARTITIYCUDATE'THEN'CUDATE: SCUDATE+MAXDWN? 
EET CUDATEIGE'3O4'THEN 

'REGIN' 
CUDATE sSCUDATEMMAXDWNG 

"FORTH; S7°STED TT UNTIL WHF DOE 
"FOR'Nss4°STEP'4UNTILINOTH]' DO! 

TROR'D124,5+6,8,16'DO' 

‘BEGIN! A 
MAMETIELH, Neo 1:=HAMFILECH Ne DI MAXDWNG 
TLEOHAMBTLECH Ne OTT LE'O'THENTHAMFILELH NDI 2207 

YENDT? 
"FORTH: =4'STREPITIUNTIL I Wut DOs 

Gin? 
ERDLHTreERDLHIMMAXDUNG 
‘TET ERDPHT'LE'O'THENTERDCHI] 2207 
YEOR Orel *STEP TIHUNTIL?O'DO! 

'BRGIN? 
OFFIH, DT :sOFET He DIMMAXOWN? 
TTETOFFCH, DIILE*O’THEN'OFFLH, DI: 

TEND ty 
VEND! + 

"FORTS: 34 'STEP TIUNTIL'ITT' DO! 
BEGIN’ 
WOLDATATS,29 oLDATALS,2]-MAXDWN? 
"TEVHOLDATATS 221° LE'O'THENTHOLDATATS +2) 2=07 

   
    

      

   

   



TEND’; 
FLAGYEAR:=FLAGYEARS13 
MAX DWH ; 
"TRUPNTELAGYEAR 

"TET ELAGYEAR/4SE 
   

  

TUTHEN'TMAXDWN:1=265; 
TIERCELAGYEAR/4)'THEN! 

FreGiIn! 
TTR'EMEFLAGYEARTS2°THEN'MAXDWN: =265; 
ERD" : 

FEND'G 

    

"COMMENT! BEGINING OF MODIFIED PROn. CONT. BLOCK. SMR eT 

"COMMENT ' 

  

EXT & LINES READS IN TODAYS PRODUCTION DATA. *#k# eee e RG 

    

NUMTODAY 2 = READ? 
"TES NUMTODAVY=O' THENT GOTO! STOP; 

WRITETEXTC' CTY YYYRELKDATEUEK") DE 
   OUTDATECCUDATF) 

NEWLINE (397 
"SOR'AS=T'STEDIATIUNTIL'NUMTODAY'DO! 

'REGIN' 
WORKIA,1]2=READ; 
WORKIA,2]:#READ! 

TEM WwORKLAr11=00N0' THEN'READATE (WORKLA,3]) 
"ELSE? 
WORKIAs 47:2 AD? 
TLEINEXTCHSCODECHC'F!) D1 THEN'WORKEA, 41354 ELSE'WORKLAs413=0; 

"END! 
H ; 

"COMMENT wwe wane BEGINS TO SIMULATE TODAYS WORK DONE, we kta wee eR ee ee 

Cy: Hr=H+1? 

Cz FOUNDJOR: 202 
"COMMENT! «+4%4e% NEXT 9 LINES CHECKS TO SEE IF ANY OF THE JOBS PRODUCED 

TODAY HAVE USED THE UNIT UNDER CONSIDERATION, JF SO, GOTO MrELSEe 

     



DUMT 3 

Dues: 

"COMME 

  

CHECK NEXT JOB ON WORK DONE TODAY INPUT FILE. Kew kta k ee eae ke ey 

FEORUALST'STER'TOUNTIL'NUMTODAY! pO? 
‘BEGIN! 

TretWORKEA,2]=H'THEN' 
"BEGIN! 

FOUND JOB; 

1GOTOMME 
A 

  

TEND! 

TELSE' GOTO DUNT: 

PEND s 
‘TF FOUND IJORSO'THEN! 'GOTO'DUMSTELSE''GOTO'M;? 
TyYRIH<WHITHENT  EGOTONCY 

JELSE' aAOTO’ STOR: 
NY ewewaeee TF 5 

   

    

BEEN FORCED INTO THE POLE POSITION ON THIS UNIT )-GOTO CB . 

T WOR NAME HELD ON THIS HAMFILE DOES NOT AGREE 

WITH THE JOR NAME INPUT AS HAVING USED THIS UNIT TODAY, THEN, IF 
JOB NAME TNPUT AS HAVING USED THIS UNIT TODAY = 0000,¢1,8, THE 
UNIT HAS BROKEN DOWH) + THEN GOTO HR ,ELSE,(1.E. ANOTHER JOB HAS 

IF THE TUO JOB WAMES DO AGREE THEN CARRY ON NORMALLY(GOTO We; 
(TFIWORKIA,Si=eGt THEN 'GOTOTDELETE? 

"LFIWORKIA,TIFHAMFITECH, 1,1)" THEN' 'GOTO! DUNG 
MELSEVONGOTO? CW sr 
TTFEIWORKEA,TISO' THEN? 1GOTO'HB 
REUSE SOTO CR? 

    

    

ERD(HJ:=03 
NT'A¥eeeee PEDUCT TODAYS PRODUCTION FROM THE BALANCE REQUIRED. 
HAMETLET He 4B] :SHAMFTLECH se 1 3I"WORKCA SIE 
"TEtHAMETLED H+ 1,3)>0'THEN' 

‘BEGIN! 
TLE WUORKIA,4)#49' THEN! 

BEGIN! 
WRITETEXTCEOMICHSS Ty HJORMNOL KARI) Ds 
PRINTCHAMPTLELH. 1617-40007 
WRITETEYTCH Ct, Bal ANCEXREMAININGAS 

  

MANIA



PRINTCHAMFILELH,4+31-65°0)¢ 
NEWLINE (3) 5 

“TE'CUDATE'LT'HAMFILELH?1,617' THEN! 

"BEGIN! 
WAMFILECH,1,63:=CUDATE: 
HAMPIL 

VEND? $ 

"COMME 

Qy 

ECH,1,8) 

  

HAMFILECH,1,¢8)-1%   

TTE'RAMFILELH.41,/9]=1'THEN'TRYDATE: =HAMFILECH,1,8391 
EELSE? 

TRYDATE eSHAMFILECH, 1,817 
‘TE'TRYMATE'LE'CUDATE' THEN'HAMEFILELH,1,+8]:SHAMFILELH+1,814+13 
TROR'nss1' STEP HT UNTIL St Dg?! 
WORKEA, DI r2-9997 

GOTOICT: 
SEND! s 

TENDT? 
TIMEDIFRSSHAMPILFCH,1,57=CUDATER1: 
WRITETEXTCECHPC HESS) JOBKNOL KES") 5): 
PRINTCHAMFILELH,1617-4670)2 
WRITETEXT CECT EC'SS') 1COMPLETEDs ZONKHAMMERZNO,HKK 9D 1DE 
PRINTCH, 2,9): 
WRITETEXT OC? CHPUNCTUALITY#Z')')F 
PRINTCTIMENTEF, 3.0)3 
NEWLINE (CS) 
NTS eweeeee DELETE THIS 'WORK=DONE“TODAY!' RECORD FROM THE FILE, 

WORKCA,D] ee? 
"FOR'Dr=7'STEP'T UNTIL'S' DO? 

WORKEAD1T2=-9993 
"COMMENT! #wxeeee DELETE THIS COMPLETED JOs FROM THE RESPECTIVE HAMFILE. 

AND SHUNT AIL THE FOLLOMING J98S ON THIS FILE,ONE POSITION FORWAR 
; 

TFOR'Ne=1'STEP'TtUNTSL I NOLH]<1' po! 
PEOR DsS4 STEP TT TUNTIL' 169 DO! 
HAMEILECH,N,D]+SHAMFILECHsN#1 DUE 

NOLRI:SNOCHJ=13



"GOTO C7: 
"COMMENT ' 

DEVETE § 

FEOR'N: SNXNIST 
"FOR Dred! STEDITIUNTIL'T6' DO! 

FULLOWING BLOCK DELETES ALL RECORD OF A JOB + AS REQUESTED 
BY USED . wt kaw etek ee wae 

WHITETEXT CH CIC HSS") JOBANO,KAK9) 1D? 
PRINTCIORKIA, 11,464,033 
WRITETEXTONCH' C855") ONZHAMMERZNO, 1) ')3 
PRINTCH Pal): 
NRITETEXT OC) CP REMOVE DYZFROMGFURTHERSCONSIDERATION (JOBYCANCELLED 

eMATL.YUNAVATLARLEAE.T~C.d') "D2 
NEWLINE (3)? 
TRAR'NeST?STEPIT'UNTIL'NOLHI'DO! 
TTFTHAMEILET HN, 1ISWORKCA,1)° THEN! 

NX Ne 

M4 sNTTL'NOLHI=1' Dat    
  

HAMEILECH AN, D1 2SHAMFILECH N44 ,073 

NOCH] 1r=NOTHI847 
TFORTD2=1'STERIATUNTILIS'DO! 

WORKEA,D1+3"9909; 
'eoTotcz: : 

"COMMENT 'wevreee CONSIDER THE CASE WHERE A JOB HAS BEEN FORCED ONTO THIS 
HANBILE IN POLE POSITIONS*##® whens 

CB: 
ERPCHI: 9: 

  

COMMENT! #eeeeee Te THE DISPLACED JOB HAS NOT BEEN COMPLETED, SET ITS 
MSTART" DATE = TODAVsSHIFTH1** weeewy 

VERY HAMETLECH 24, SI<HAMFILECH?+1¢27' THEN! 

‘REGIN' 
DAYS: =SHAMPILECH?1/8)-CUDATE? 
SFTGre¢RAMETLECH,1,91-12*0,253 
HWAMEILETH? 1,19) s=DAYS+SFTS? 
HAMETLEoHe4,S)sSHAMFILEC He 1203 

TEND! 

  

  

  

  

TELSE GOTO RUNS: 
DUNS: WRITETEXTCH CINCH SS#y!JORZNO, R419"):



   
TCHAMPTILECH,; 17°411,400)7 
EYEMTCHCENC! SS") FONYHAMMERKNO, "9405 

22,0)2 
WRITETENTCHC tN C1451) 1NOTYSTARTED/CONTINUEDZASKPERX SCHEDULE, ') 4); 
WRITETEXT OC) CEAREPLACEDABYSINBANO, AUK!) VDE 
PRINTCHORKEA.11,4,0): 
NEWLIMEC3)2 

"COMMENT he ee NEXT 7 LINES IDENTIFIES ORIGIN OF FORCED! JOB, **teewew? 
TEOR'X sat ' STEP 4 UNTIL UWI DO! 

"FORtNs=t STEP TA TUNTILINOCXI DO? 
TREGIN' 

tTEtHAMEILELXsN,1JSWORKE ArT) ° THEN! 'GOTO!OUT 
tELse! 
"GOTO" DUM4? 

DURA: tenn! : 
OUT; "FORD s=1'sTeP 1 UNTIL'16'DO! 

TEMPRILETH, DVESHAMFILECK NOD); 

      

Tieduseeee REMOVE THTS JOB FROM ITS ORIGINAL HAMFILE (TEMPORARILY 
STORED IN TEMPEILF) AND BRING LATER JOBS ONE POSITION FORWARD TO 
FILL THE DPESULTING GAPewekx eT 

TROR'NISHALTISTER’ TIUNTILINO(XJ=1' dO! 
TROD Dest 'STEPTAITUNTIL'16'9DO! 
HAMFTLESX,N.D]+SHAMFILECXeN+1,0]3 
NOCXDrSNOLNIA4: 

"COMMENT? **%*e%* PUSH ALL JOBS ON THE HAMFILE UNDER CONSIDERATION ONE 
POSITION RACK AND pLACE THE 'FORCEn! JOB IN THE RESULTANT EMPTY, 
POSTTION ONE, POSITION, eee SW RRR REST 
FOR IN: sNOTHT41'STED'=1T!UNTILI2'pO! 

TEOD Dera "STEP TAI UNTIL'I6!DO! 
WAMPYLETH ON. DISSHAMFILELHs N= 10D)? 

TROR Dest? STEP TITUNTIL'46'DO! 
HAMFILECHs1-/nJr=TEMPFILECH DI: 
NOCHTesNOCHI41; 

“COMMENT! *eeeeee SET START DATE OF THE 'FORCED' JOB # TODAY/SHIFT = 17 

         



NEXT 5 LINES, EVALUATES THE CORRESPONDING FINISH TIME OF THIS 
SEURLED! INR. tee Ree HERES 

HAMFILEC Hs 124) UDATEF 
HAMPILECH (4,73 i 

‘TE’ SHTETWORKIHIS2' THEN PT:SHAMPILECH. 1210/2 
TEISE? 
DTPSHAMFTV FEA, 161033 
LSEDC PT HAMFILELHs 126) HAMFILECH ©4271. DAYENe@SFTEN) 7 

HAMEILELH,1,81+=nAVENs HAMETLETHs 1/9) reSFTENE 
TESTIMECHAMEILECH, 176) -HAMFILECH? 1283-8) ¢ 

"GOTO! ews 
"COMMENT #x%*+He CONSTNER THE CASE OF A UNIT BREAK=DOWN BEING REPORTED, 

OR A MORE UPTO MATE ESTIMATE OF THE E.R.D, FOR A BROKE~DOWN UNIT? 
He: WRITETEXTOC!C8* C'2781) HAMMERANO, Y4K1) "D7 

PRINTCH,2,0)2 
WRITETEXTCUCEMCTGSt)YPRATLEDIPIMKER Oe MISZKI) YD? 
OUTPATECWORKTAL31)2 
NEWLINE C3): 

MARKDATES=ERDCHI: 
ERDCHT:sNORKCA,3)! 
TYRUHAMETLELH, 1,4 1<HAMFILECH?4¢2)' THEN! 

*BEGIN' 
TTEUMARKDATESO'THEN' 

"REGIN! 
HAMFIL EL eT, B8PLSHAMPILE CH, 1/834 (ERDLEHI@=CUDATE); 

tenn 

"ELSES 
*REGIN'G 

TrE' fF RDLHT=SO'THEN'MARKDATE: 30% 
HAMETIECLY, 12 87:2HAMFILEL H+ 1 e874 CERDCHI-MARKDATE) F 

TENDTS 
‘END! : 

'GOTOICY: 

  

STOP:



"COMMENT! END OF MOnIFTED PROD. CONT. BLOCK, He HR Eee WET 

WRITETEXTC CI UYKYZUKKDATELYK') SDE 

OUTDATECCUDATE): 
NEWLINE CS)? 

CUSHIF 
CUDATE UDATE+13 
DATECULSCUDATE? 
TLETRESETEDSHS1' THEN! 

BEGIN! 
TFOR'Hs=4 9 STEP'TTUNTILTUW' DO! 

TFORIN ST ¢STEDtT UNTIL'NOCHI'DO! 
'REGTN' 

TTE'CUMDATE'GETHANFILECHsN,16)' THEN! 
HAMETLETH AN, 4] :=CUDATE 

SEISE* 
HAMETLESH,N, 4) :SHAMFILEC He Ne 16)3 

TENDIT 
TEND? 

TECSE!! 
"REGIN! 

TEOR' Hest STFP'TTUNTIL'WW'DO! 
"FOR EL OSTEP'T'UNTILI NOTH] "DO! 

VREGTN' 
TEOR'S:=1'STEP'T UNTIL'TT' DO! 
VIFTHAMETLEL He Ns TJRHOLDATACS +1) THEN" 

'ReGInt 

TIFTHAMFILELH SN, 16) LT! HOLDATALS 2] ' THEN! 
HAMFILECH +N, 432=HOLDATACS +2] 

TEI SE" 
HAMETLECH,N, 4) :=HAMFILECH;Ns16)? 

"GOTO! SKIPB? 
TENDS s 

    

   



SKTPB: TEND: 
"ENDY? 
Reape 

Bs 
*HOORDSHO'THEN' 

WRITETEXTCT CHT C 40ST 'JORANAME'CT4S 4) I PRIDE CETSI)! 
QTYZREQ.TCPESTY MDT CT44S Ty TEPSD'CI1OS4) 'PTIC'OS') "HAMMERSCHOICES 
PaeMeUNAGS! tale 7st) at (Meslyi ga Ch 7s yt Zh Crete yey 

"COMMENTINEKT 39 LINES, READS#+OUTPUTS NEWORDERS+ ADDS JOBS ALREADY HELD ON 

BAMFILESCEXCEDT THOSE ALREADY IN PRODUCTION) TO THE NEWORDERS, 
FORMS A COMBINED ‘'NEWORDS''FILE. LINES 10 TO 14,CHANGE PROD, 
TIME FLTLt. TO UNRCONVENTIONAL FORMCAS BEFORE) FOR DOUBLE SHIFT 

mH ARH ELIOT TONG oe se a se ie ae oe a ER a tt TC Re eT ee a eee 

A'sTEPIT UNTIL'NOORDS'DO! 
BrN¢ 

NEWLINE C4) 3 
PRINT(OS.270)! 
SPACKOS 
TEORI Hest STEP 4 UNTIL' StF 

‘BEGIN 
NEWORDSTS,0}:=READF 
DRINTCNEWORDSES.D1 7570): 

remot y 

SPACRC6S: 
READBTECINT)? 
OUTDATE CINTS? 

NEWORDSTS¢GV:=INTF 
SPACE CH): 
READATECINT)? 
HUTDATEC INT: 

NEUOP OSE Re 54+ NTE 

NEWORNSIS¢67°sREAD; 
PRINTCNENORNSTS, 61781103 
"EOP Drs 7'STER TT TUNTILTGO' DOE 

'BEGTNE 

    

        

   

   



NEWORDSTS,»DIL:=READE 
"COMMENT FOLLOWING CARD ONLY REQ INORDER TO SAVE REPUNCHING CARDS *¥#; 

STE DS 7 THEN'NEWORNSES, 01.207 
PRINTCNEWORDS(S-01-5-0)3 

TEND? 
NEWORDSIS, 111 :SNEWORDS(S, 512 

TEND! ? 
Ss=NOORDS? 

ised? sTeo ly UNTIL 'WW'DO! 
i MsTEP'aVUNTIL'NOCH] "pO! 

‘BEGIN! 
tT FINSETITWENT 

TREGIN' 
TIFINAMPILELH,N,2]#HAMPILECH Ns 33° THEN? 

'REGIN' 

NNCHD 3512 
"GOTO'AA? 

TeNDt 
TELSE! 
NNCHT:=07 

        

   

  

AMFILELH Ne 11? 
AMFILELH SN 119¢ 
AMFILECH Ne2dt 
AMFILECH,N, S12 
AMEILECH Ne 41? 

AMPILECH Ne I01% 
AMFILECH,N+1297 
AMPILECH N+ 1303 
AMPFILELH,N 4497 
HAMEILECH, N+ 1597 
HAMFILECH NN, 1693 

NEWORDS£ S614 
NEWORASS S72) 
NEWORDS ES +34 
NEWORNS TS. 44 
NEWOROST S751 
NEWOROS(S761 
NEWORDSES+74 

NEWORDS£S+ At 
NEWORDSES 797 

NEWORDSE S210 
NEWORDS(S +1472



‘EOP Def STEP'HTUNTIL'16'DO! 
HAMFILEL HON. DD e203 

AA: TENDt: 
NEWURDSTO,4}¢= 

NEWOPDSTO,5} 
HEWORDSIO,6) 
TRORTH se STERI4 UNTIL WWIDO! 

HAMFILETH.0,81:=67 

    

goq; 
      

     

    

T . 
HCOMMENT HE 

eek eee 

   
   

  
T 9 LINES, UPnNATES ONE QUARTER SHIFT/DAY.RESETS HAMMER UNDER 

NCTDERATLION TO PERO 4x ee Hie ie ee ee eK tok Re RK ee F 

BB: CUSHIFT+=CHUSHIFT+1¢ 

_'AFICUSHYTFT=5' THEN! 

‘BEGIN’ 
CUSHIFT S342 
CUDATEcSCUNATE+1; 

PEND! 

  

SCUDATE? 
   

    

Hr=G 
"COMMENT'NEXT 78 LINES, SELECTS HAMMER FOR CONCIDERATION;« CHECKS TO SEE 

THIS HAMMER HAS RETURNED(AND 1S NOT BROKEN DOWN), TF SOQ, 
GOTO yn) OP TE NOT, GOTO’THH'' (1, E,CONCIDER NEXT HAMMER, OR, 

AM deeeeTE Usp, UPDATE TIME BY ONE QUARTER SHIFT/DAVW#KEREeR ee eee Raw EW? 
Ger He SH 17 

TRYDATESSCUDATE? 
TESTINECTRYDATE, TRYNATE,H)? 
VIF TRYDATEMCUDATE  THEN' *GOTO'HH: 
"TFYHAMETLEDH NNT HT, RI-CUDATE'LE' 11 THEN''GOTONX4 
FELSE' 
"TEP MAMELLETHONNTH], 8)*CUDATE=0' THEN! 

"BEGIN! 
TrETCUSHTET'GE'HAMFILECHSNNCHI (91 ' THEN! *GOTO'X4 
TELE! 

   



TegTOln? 
TEND? 

Deuse! 
'GOTO'HR: 

Xt; ‘BEGIN’ 
'TEtERDTH] 'LE'CUDATE'THEN®'GOTO'DD*ELSE® 
tGNTOYH: 

TEND! 3 
His TYRTH'GET UW THENT 'GATO'BB 

"else 
BGG Once © 

"COMMENT XT 4% LINES, HAVING FOUND A HAMMER THAT HAS RETURNED, EVALUATE 

DYNAMTC PRIORITY CACTORS FOR EVERY REMAINING JOB REQUIRING THIS 
www eR HAMMER ee a RR LE a eee HERE KEE EE RS 

DD: FIND: : 

NAMES? TREGIND TREALTTARRAY' DYNAPRI[1:1003; 

      

    

  

TEORTS HSTEPTTEUNTTL' TT'DO? 
"BEGIN 

STE'NEWORDSES,712H'THEN''GOTO'PP 
teELSet 

'TE'NEWORDS(S,8]=H'THEN' 
"BEGIN! 

TEMP:=NEWORDS[S+7]; 
NEWORODSES+7]:=NEWORDS(S,31; 
NEWORDSES +8] :5TEMP; 
'GOTO!PP: 

‘END! 
‘ELSE! 
TTFINEWORDS(S+93=H'THEN' 

'BEGIN' 
TEMP: =sNEWORDS(S+713 
NEWORDSIS +7] :2NEWORDSES?9I5 
NEWORDSES-9]:5TEMP? 
"GOTO! Pp? 

TEND!



te, Set 

'TE'STAGEAT' THEN! 
"BEGIN! 
'TE'NEWORDSLS,107=H' THEN! 1GOTO! PP 
TELSE! 

"BEGIN' 
DYNAPRIES}:=9999% 

'GOTO'ER: 
‘END! 

  

"BEGIN? 
DYNAPRITS3:29999; 
IROTOTEE; 

TEND? 
Pps FIND:=RINO+1? 
TE'SHIFTWORKEHTa2'THEN' PTS =NEWORDSLS 1263/2 

5g}    

  

tel 

PT WORDSTS +4675 
1SEDCPT-CUDATE, CHISHTET, FNDAY,FNSFT) 3 

TESTIMECCUDATE,FNDAY,H): : 

sa RSE S4'THENTANIUST: SOT ELSE ADJUST? =45 

DYNAPRILS 3 EWORDST S$? 41-5 CFNDAY+ADJUST) s 
TE’ NYNAPREFST'GETO!THEN'DYNAPRIES]:=DYNAPRICS) 

*NEWORDS(S-2) 

   

  

TEES PE 

DYNAPRITS] :=DYNAPRICS]/NEWORDS[S+2]3 
fS1se3 

‘END: 

IF NO Jors REQUIRE THE AVAILABLE HAMMER THEN: GOTO HH, CCONCIDER 
Be HH ELECT HAMM ERD oe te ak oe eR we en eee Ef te eB eR SH NE He He He TOR Fe IO te tH a HH de 

"COMMENT? 4 ONLY ONE REMATNING JOB REQUIRES THIS HAMMER,SET START TIME 

HAEHHEHAND LOAD THIS JO8 ONTO APPROPRIATE HAMFILECGOTO Il) *e¥%tweee en? 

'LETEINDEOTTHEN! 'GOTO'XX ‘ 
tepge! 

  

    

 



"TFIPIND=1'THENt 
"BEGING 

NHEHDSSNNCHD443 

NofH] :=NNCKI? 
'TF'NEWORDS(SS-S)'LE'CUDATE ‘THEN 
'neGin' 

DATEON: =CUDATE? 
SHIFTON:=CUSHIFT;? 

Tenn? 
tet Set 

"REGIN’ 
DATEON: =NEWORDSESS, 532 
SHIFTON:=12 

PEND Ts 
'GOTONKK: 

  

  

  

fEND! 
TELSE* 

"COMMENT'NEXT 24 LINES, OF REMAINING JOBS REQUIRING THIS HAMMER, CRKOOSE 

FRRHSEHTHE 3 MOST COTTICAL (LOWES PRIORIT FACTOR) Hxaee ketene whee a ee wey 

CNT ssuF 
SEQLIJreSFOLAlS=SEQr 3) s=SEQC4)]:=07 

FE: ONT:SCNT4+11 

HINPR 999} 

TFOR'Sr=4'STEPTAT UNTIL? TT! DO! 
"BEGIN' 

TIRISeSEQTIJ'THEN''GOTO'GG'ELSE! 

  

  

  

   
"TEI S=sSFQr2)'* THEN’ 'GOTO'GG'ELSE' 
TTE'SeSEOrSIITHEN''GOTO'GG'ELSE" 
TYEISHSEOr4] I THEN 'GOTO'GG'ELSE! 
TLETDVNAPRITSI<SMINPRI'THEN' 

'REGING 

MINPRIS=sDYNAPRI[S]3 
SEQ ONT] :=S; 

Teno! 
‘ELSE?



MINPRTSSMINPQT? 
GG: TENDS s 

YIEVENT SS THEN! 

TBEGIN' 
TYPTONT<EIND'THEN''GOTO' FF 

‘ELSE 

ONTssCNT? 

SEND?! 

BEESIE? 
CHT: SCNT 

XX: 
VENOMS. 

"TR FINDEG' THEN? 
"BEGIN: 

TE'STAGEH#4°THEN'T'GOTO'NAMES 

Selon 
FGOTOtHH 

TRREINDET*THENTHGATOFTT 
TEUSEt 
*CONMENT?NEXT 4 LINES,SCHEDULE THE 3¢OR 2) MOST CRITICAL JOBS IN ALL 

wee eeeePOSSTALE PERMUTATIONS, EVALUATE THE PENALTY SCORE FOR EACH PERM; 
PERMN(4 71.2.3) 
PERN C264,3 
PERN(S,2-1,3 

PERM (C402,3519 
PERM (C5,3,1,2) 

PERM(673621197 

   

"COMMENT*NEXT 19 LINES, FIND THE ARRANGEMENT GIVING THE LOWES PENALTY 
A#4Re*HSCORE,- NOTE THE FIRST JOB AT THE HEAD OF THIS ARRANGEMENT(SS)##? 
PLESRIND GE’ SITHENT IMT S6TELSET LIME 
BESTJO 
MINSCR 
PRORTAT 

   

  

TSTFP IS TUNTIL*LINIT' pO!



"BEGIN' 
VIE'SCOREPAT<MINSCR'THEN! 

'REGIN' 

MINSCRrSSCORELA); 
RESTIOB:! 

tenn? 
'ELSEt 
HINSCRESMINSERE 

VENO's 
TLETRESTIOR=1'THEN' ys S11 ELSE! 
TIFT SESTJORRP' THEN TY +=T'ELSE 
TLE BESTJOR=ZITHEN'x:=2'ELSE! 

    

     
    

  

Ss OPK: 
“COMMENT TI T B LINES, TENTATIVELY LOAD THE SELECTED JOBs EVALUATE THE 

START DATE FOR THIS JOBr1S THERE ANY FLOAT BETWEEN NOW AND 
START DATF?72? TF NO,GOTO LICFIRM LOAD) IF YES. FIND A SUITABLE 

INSERT! JOB,Te ANY. (LINES 9 10 43).I1F A SUITABLE JOB FOUND, 
SHEERS LOAD THIS TNSERT JOB (SS=S) ke a ee ae ei de ee KE We ep 

NNCHISSNNEH]41: 
NOCHJ 2ANNCH)? 
YIFINEWORNSTSS.S)'LE'CUDATE 'THEN' 

‘BEGIN’ 
DATEON: =CUDATE? 
SHIFTON: sCUSHIFT? 

"GQTONTT: 
TEND 

Bets E * 
"BEGIN' 
DATEQONS=NEYORDSISS,517 
SHTFTON:= 
Peer 
'ROR'Sra1isTeEPTaUNTIL' TT! DO! 

TREGIN' 

  

  

        

  

  

     

 



TrE'NENWORDSES, ZIZNH'THEN' 'GOTO'RQ 
'FLSE! 
TrePMFUORDSLS,BISH' THEN! 

"BEGIN 
Temp:snEWORDS(S,7]; 
NEVORDSLES+7]:=NEWORDSES,8)3 
EVORDSES+ 8]:= TEMP? 

Tento! Qa? 

  

     

TELS! 
TretwewoRnslsS,9ISH' THEN! 

fREGIN' 

TEMPrSNEWORDSES,7]2 
NEVORDSCSe7]:=NEWORDSES-9]: 
NEWORDSES +9] :=TEMP? 

‘anTo? agi 
PEND 

    

TeLse? 

"GOTO*RR? 
Qo: "REGIN' 

fre ™NevORNSIS,5]*LE'CUDATES THEN? 
'oeGin' 

TNSDATESSCUDATE; 
TNSHIFTSCUSHIFT: 

Tend? 
tRLSE! 

'aeGIN' 
TNSDATES=NEWORDS(S/5]? 
TNSHIFT 2217 

TEND Ys 
'TENSHTFTWORKITHIJ=2*THEN'PT:=NEWORDSLS,6)/2 
TEISE? 
PTrENEWORNSTS,6)7 
LSENCPTLINSDATE-INSHIFT ec FNDATEsFNSFT)? 
TESTINECTNSDATESENDATE cH) ¢



*TE'ENDATE LT! DATEON' THEN? 
"BEGIN! 

DATEON 

SH 

SS +=S7 

HBOTOE, TT 

TEN! 
TELSE! 
TTETENDATETEQ*DATEON'THENS 

'seGIn 
TTETENSET'LE'SHIFTON' THEN’ 

'BEGIN! 

DATEOQN 
SHIFTON 
SS:=8 7 

"GOTO IT: 

  

sINSDATE? 
ez INSHIFT; ! N      

   

    

  

INSDATE? 
SINSHIFT? 

Ve 

  

Senpt 

TENDS 
RR: PENDS 

TY: 
"COMMENT'NEXT 14 LINES, LOAN SELECTED (SS) JOB ON APPROPRIATE HAMFILE, 

SHHHFEKDELETE THIS JOG FROM FURTHER CONCIDERATIONA& RRR HERR AAR K ERR EHF 

TTE'STAGE¢4 THEN! 
"BEGIN! 

W:sHAME 
WOLOFILECH,NNCHI +4 
HOLDEILECHSNNGHIe2 NEWORDS(SS+3 

=NEWORDS(SS +1]? 
a 

HOLDFILECH NNT HI] +3) :=NEWORDS(SS/3)? 
ae 
a7 

   HOLDFILECH NNEC HIG NEWORDSESS25 
HOLDFILECH,NNTHI,57:=NEWORDS(SS 24



TTFISHTETWORKEHIS2'°TREN'PTs=NEWORDS(SS16)/2 
HEY SE? 
PT: =NewWORNSTSS,613 
LSED CDT DATEON, SHIFTONs FNDAVGFNSFTD ? 

TESTIMECDATEON, FNDAY, HD)? 
HOLDFILECH,NNIHJ,6)3=DATEON? 
HOLDFILECHANNTH] +71: SSHIFTON? 
HOLDETLECH + NNT H) +8): =F NDAV? 
HOLDFILECH, NNT HI ;O]:2FNSET? 
HOLDETLECH NNCHJ +103) :3NEWORDSESS 76); 
HOLDFEILECH,NNCH1/11]:=NEWORDS(SS+2)? 
HOLDFILELHSNNENT, 127 :3NEWORDSUSS77]; 
HOLDFILECH, NNEC WI ,13) :SNEWORDSESS +837 
HOLDFILECH,NNCHJ e174) :=NEWORDSCSS 293: 
HOLDFILECH,NNC HT /15}sSNEWORDS(SS 61017 
HOLDFEILELH, NNCHI +16) :SNEWORDSESSs141; 
TCHOLCECH+NNLHJJISNEWORDSESS,12]7 
NEWVORDS(SS,71:=07 
NEWORDS(SS,8]: 
NEYORDS(SS,915 
NEWORODSESS,19) +50; 

“1; 

TLE'T>OTTHEN' 'GOTO'BBB 
ECS EC 
'GOTO'NAMES: 

Tenn? 

  

   

  

   

  

   

  

TRUS © 
HAMFILETHANNE HI +1): 
HAMEILECH,NNEHI,2) 
HAMPILECH NNT HI, 3] 
HAMPILECH NINTH), 6) WORDS(SS/5)¢ 

HAMPFILERH,NNTHI,5) WORDSESS,49¢ 
STEISHIETUORKE CH] a2 'THENTPT:=NEWORDSISS+6)/2 
tE 

JFWORDSCSS +135 
EWORDSLSS-337 
WordDSCSS/33F 

   

  

   

  

EWORPSESS +413



LSFD CPT, DATEON+SHIFTON: FNDAYVGFENSFT) ¢ 

TESTIMECDATEON, ENDAV,H)? 
HAMBILErH.NNTH). 4) ATEON? 

HAMFILECM,NNTH],7) HIFTON; 
HAMEILECH,NNTH).3) NDAY;: 
HAMEILEDH NNT HI, 9) NSET? 
HAMELLETH,NNTHI, 19 EyorRDS(SS,6]; 

HAMPILETH ANNE HI. 11)+=2NEWORDSE(SS,2]7 

HAMFILECH,/NNEH),42]+=NEWORDS(SS,7)7 

HAMETLECH,NNCH1,137 :2NEWORDSESS 7817 
HAMEITLECH,NNC43,14):=NEWORDS(SS +933 

HAMETLECHNNEHI,157:=NEWORDSESS¢10)3 
HAMETLELR,NNC 41,16) :=NEWORDSESS 6 111F 
Newoens(Ss,7]+=07 
Newoensiss,61 i 

NEWwoRnStss.9} ; 
NEWORDSESS,1012203 

TeeTs4i 
"COMMENT'GQES Rack TO HH. CONCIDERS NEXT HAMMER (IF THERE ARE STILL JOBS 

WHF EKREREQUTRING SCHEDULE TNG) oe Rie ate aR iy tri a i a rae ia ae ek ee ee eG 

"TFITSOUTHENT 'GOTO'HH 
PELSE! 
PAPERTHROM: 

COMMENT NEXT G2 LINES, OUTPUTS LATEST HAMFILES, BEFORE PRINTING, RE=CONVER 

PROD. TIME,STARTSHIFT/EINISHSHIFT TIMES TO CONVENTIONAL FORM FOR 

HHEXE*YPDOUBLE SHTET HAMMERSCLINES 11 TO 23) eekke eterna eee ee EERE HS 

TEORTHr=T' STEP I TIUNTIL uWi Da! 

‘BEGIN! 
NEWLINE6) 3 
WRITRETEXTC' CTHAMMERTCICT) Fy t)G 
DRINTCH, 210)2 

WRITETEXTCICUNCH ICD tC! 7al) "JOB. GUQTYZREQUABALANCEMXZEPSDIC'7S')'DD' (17S 

"STESSD1C28S*y ILSENt CHARS?) (PTHC'7S') PRI.VC'7S!) 'HAMMERZCHOICES' C10")? 

ST) TALAUMYBYLUULCLELUAZ CUCTIUEI NDS 

    

   

      

     

  

    

 



a'STEP'4*UNTIL'NOCHI'DO! 
BEGTNT 

TY RUSHTETUNRKEHIS1° THEN 
tREGIN' 

vik: 'TETHAMEILETHeNe? "THENTHAMPILECH+Ne7):=2° ELSE’ 
WAMETLECHSN,7)2SHAMEILECH NN, 71¢ 

   

  

    TrEVHAMEILETH Ne OIS3' THEN HAMPILECH N,93:=2° ELSE! 
HAMPILELH.N,;91:sHAMFILECH N91? 

tenn! 
TeLcr! 

DUMMY r=HUMay? 
NEWLINE C1); 
PRINT(N, 26027 

FROR'D:=1'STEREVIUNTIIETS'DO? 
PRINTCHAMETLECH SN D1-2570)3 

"FOR! D:=4,5'DO! 
'BEGIN' 
INT:SHAMPILECH,N Wd? 
QUTDATECINT): 
SPACEC?2): 

YENDT: 

"FORTH 
‘BEGIN 
INT:SHAMFILECH NG DT? 
OUTPATECINT) 

PRINTCHAMPILELH AN, DET) 610007 
TEND hs 

PRINTCHAMPILETH,N, 191,271) ¢ 
*FOR'N:s3147,12'1h0t 
PRINTCHAMFILECH NN, D325 .005 
TFGR'D:=13,14,175' Dn! 

PRINTCHAMETLETH,N,DI,3.0)7 
TTFTHAMETLEL MeN QJ =4'°THEN'TADJUST: SO ELSE'ADIUST:=17 
LATE SS CHAMETIECH SN, ST*CHAMPILECH Ne BIHADJUST) ) /HAMPILELH Ne I13¢ 

PRINTCLATE;200)3 

  

28ipo? 

 



TTE*LATE'GE'O'THENTLATESSO'ELSE'LATESSLATE? 

SUMS TE LATESSUMS? 
LATESCH NY: LATES 

TENDYS 

  

NEWLINE(1)7 : 
WRITETEXTONCEOCEAGGS tame CUCM DUNT )G 
SPACE(113)7 
PRINTCSUMS 1 340)3 

SUNLATE HY :=SUMSF 
TENDt: 

"COMMENT =~*es THIS COMPLETES STAGE 1 , STAGE 2 BEGINS #¥¥#*HaxR eee HH ES 
STAGE: 223 
TRORTH STEP IATUNTILIWUTDO! 

FOR aTtSTEp'TUNTIL'NOLH] ' po! 
TREGING 

TYEISHTETUQRKCHI=1' THEN! 

"REGIN' 
Lbt: TLE RAMFILECH Ne? )22'THENTHAMPILECH Ne?) 323" ELSE! 

HAMEITLETH SN, 7 sSHAMPILECH IN) 7) 
TrETHAMELLECH N+ Q]=2'THENTHAMFILELH Ns 911235 ' ELSE! 
HAMEILEP HN, 9] :2HAMPILELH?N,9DF 
TeNpE 
‘eLset 
DUMMY r= NUMMy? 

'rEUHAMETLECH,Ne13)=20'THEN'CHOICETH,NI350 
‘ELSE? 
TrEPHAMETLECH SNe 14)20'THENTCHOICECH INI: #4 

‘ELSE? 
CHOICRECH,ND3527 

Tewpe? 
NANE&:LOOP:=0: 

VIFISTAGES2' THEN PENALTY:20,0 

   
    

   

  

  

  

NAME1; COUNT: 5 

 



LOOPr=LNOP41: 

OH?50; 
aa OH: 2QH*1: ONesO}s 

  

  1 

Cex OND EON+43 
"REGIN' 

HesOH? 

  

CHOICETH, NJ=O'THEN' 'GOTO'NAME? 

  

‘ELSES 

NAMES: PEETLATESTH,NZNID>CRITICALITHEN! 
‘BEGIN 

'TE'NZNSNOCHI'THEN' 
"BEGIN! 

NZN:=HZNE4? 
"GOTO'NAMES; 

TENDS 
VECSES 
"GOTO'NAME2? 

TEND! 
Telser 

"COMMENT! ¥*ueHAVING FOUND A CRITICAL JOB ON THIS UNIT; PROGRAMME TRIES 
TO RESCHEDULE THE JOB IN QUFSTION,ZN,ON ITS ALTERNATE CHOT 

UNIT Te eeeeeea es 

COUNTS= COUNTS 
TEORt pr S41 'STEPTITUNTIL' 16100! 

TEMPETLELZN¢D):=HAMFILECH ZN DD} 
TEMPCHOICE: =CHOICELH+ZNI7 
ROR NSSd'STEP'TIUNTIL'ZN@1'DO! 

TREGTH! 

TCHOTCELH,N] :=CHOICELH NI} 
TEOR' D1 °STEP'TIUNTTL'16'DO! 
HOLDFILELH;N, OD) :a2HAMFILEC HON DTS 

PEND! : 

 



TEORtNIEZN'STEP’T UNTILINOLHI=1'pO! 
"RFGIN' 

HeNTTECHOICETH Net); 
FISTEPITIUNTIL'16' DOF 

HOLDETLELH,N,D1]:=HAMFILELH N41 2D)? 
PeND': 

ZNOtHT Oth: 
TrORINIST7NISTEP'TIUNTIL' ZNOCHI "DO! 

'eeGInt 

'yRtHOLDFILECH Ne G)'LETHOLDFILECH/N=1-8)' THEN? 
"BEGIN! 

LOADATE: =HOLDFILECH,N=1,8)7 
LOADSHFT:SHOLDFILECH,N=4 9); 

‘enn! 

  

    

TEVSE! 
‘peGin' 

LOADATES=HOLDFILECH AN, 413 
LOADSHET#=17 

"END! 
MTe'SHTETNORKENT=2'THEN' PT: SHOLDFILECH Ne 101/2 

TEerse! 
PT: sHOLDFILECH AN 101727 

Lgen¢PT, LOADATE, LOADSHFT,DATEFINsSFTFIN) 
TESTIMECLOADATE,DATEFIN,H)3 
HOLDFILECH Nr 6) 2=1LOADATES 
HOLDFILECHs Ny 7) SS LOADSHET? 
HOLDFILECH +N?) sD ATEFING 
HOLDEYLECH Ns OJrSSFTEING 

TEND! 
cost:=0: 
"EORING 24 'STEP'TTUNTIL'ZNOCHI'DO! - 

'erGiIn! 
'TE'HOLDFILELH +N, OJ21'THENT ADJUST 120 
te1SEt 
ADJUSTS577 

  

   
   

 



TARDY: =(HOLDFILECHs Ne SI+ADJUST) -HOLDFILECH,N, 53; 
TTFEITARDY' LE'OTTHEN' TARDY: 50 
tri gee 

TARDY: =TARDY/HOLDFILECH Ns 1992 
CASTH=COSTHTARDY? 

TEND! s 
TrEICHOTCFCH, ZN] 52' THEN HAM: STEMPFILELZN114) 
"RLSE! 
'TEISTAGESS'THENTHAM:STEMPFILELZN, 15) 
‘ELSE? 
HA TEMDFILELZN, 1333 

CHOICELH, 2NJs=CHOLCELHs ZNIW43 
TEMPCHOICE:=CHOICELN,ZNI3 

CUDATESSDATECH:? 
HrsHAM: 
"LE*HAMFILECH, 1,S57#HAMFILECH, 4,2)" THEN! 

"BEGIN' 
TCHOICECHAM, 1] :sCHOICECHAM, 13; 

"FOR'D:=1'STEPTT'UNTILIT6'DO! 
"BEGIN' 

HOLDFILECH+1,D]:=HAMFILECH?1+D)3 

START 
NNCHOs 

TeRO! s 
‘END! 

  

    

    
  

  

    

Verse! 
PREGIN' 

START: 
NNCHY 

TEND TS 
$:=0; 
TEORINGESTARTISTEP'TUNTILINOPHI! DO! 

"REGIN' 
Sr=Se17 
NEWORDSIS/11:SHAMFILECH Ne 17 

  



NEWORDSTS,27:=HAMFILECH, Ns 11 
oedsrs,3) AMFILECH,N,2) 
OROSTS +4) HAMETLECH.N, 53 
ORDSTS+9] ANFILECH NG 4) 

0 
Ae 

      

    

  

   

    
   

    

NEWORDSTS+6) AMFILECH, N10 
NEWORDSTS +7) 

NEWORDSTS, 8) 
NEWORDSTS,9) 

AMFILECH,Ne : 
HAMET LECH, NG 1393 
HAMETLECH NS V4Te 

NEWORDSTS,10) AMFILEC He Ne 15) 
NEWORDSTS,11):=HAMFILECH N+ 16) 
NEWORDS£S, 12) :=CHOICELHAMsNIS 

VeNnt? 
SerSet: 
NEWORDSES,;1):=TEMPFILELZN, 197 
NEWONDSES, 2] :=TEMPFILELZN, 111: 
NEWORDS(S, SJ :=TEMPFILELZN, 2]; 
NewORNS(S,4):-TEMPEILELZN,5]3 
NEWNROSTS, SIr=TEMPFILECZN, GI: 
NEWORDSES+6 TEMPFILELZN, 103; 
Neworns(S,7 TEMPFILELZN, tea 

NEWORDSES.8 TEMPPILELZN, 1333 
NEWORDS(S,O];=TEMPFILELZN, ee 
NEWORDSCES,10] -=TEMPFILELZN, 1517 
NEWORDSCS,11)+=TEMPFILECZN, 1615 
NEWORDSES,.42],=TEMPCHOICE? 
NEWORDSLO,4 
NeworDsta,5 
EYORDSLO,6 

HOLDFILETH, 
CUSHIFT : 

BpB: CUSHIFTSSCUSHTET#HIT? 
TTE'CUSHTFT=5'THEN' 

TBEGIN' 
CUSHTFTs243 
CUDATES=CUDATES1? 

VG 

3 
J 
J 
1 

' 
; 

   

    

   

  

  

  



X2: 

Opn: 

NAMES: 

END? 
ELSEt 
CUMATESSCUDATE? 

TRYD P=CUDATE? 
TESTIMECTRYDATE,TRYDATEsH)? 

TTE'TRYDATEACUDATE'THEN' 'GOTO' BBB? 
TrETHOLDEILELH NNEH] rQI-CUDATE'LE'=4' THEN! 'GOTO'X2 
YeLset 
TTEMHOIDFILELH NNEH] + 8)=CUDATE=O'THEN! 

"REGIN! 
TEN CUSHIETIGE!HOLDFILECH,NNCHI +9)! THEN? 

'GOTO'X2 

  

Leuse! 

'GOTO'BBB: 
‘END! 

VELSet 
'GOTOTRBR: 
TREGIN? 

TrETERDCHITLE'CUDATE' THEN! 'GOTO'DDD 
‘ELISE! 
*GNTO'RBR: 

TENDS; 
TT 8S% 

Tx=Ss 
FINDS=03 
TEOTO'NAMEB? 

ZNOLHT:=NOCHI; 
NOLHT©=NOLHI <1; 
HeBOue 

TSOR'NrS1'STEPTTTUNTIL' ZNOCHAM) DO! 
"BEGIN! 4 

tre tHOLDFILELHAM;Ns97=1'THENT ADJUST: =0 
TeELSet 

AnJus An 
TARDY r= (HOLDFILECHAM* N+ SI+ADJUST) =HOLDFILELTHAM 

 



iN, 53? 

'TEITARDY'LE'O'THEN' TARDY: =0 
test Ser 

TARD 

enst 

TenwD? 
COST: =COST#PENALTY? 

SHUML Ts =SUMLATECHI+SUMLATECHAMI: 
SUMLT +2<SUMLT? 
ITE'SUMLT>COST' THEN’ 

tSeGtnt 
SUNS +307 
TcORIN:=1'STEP'T'UNTIL'ZNOTHI "DO! 
'REGIN! 

CHOTCECH NI:=TCHOICECH INI? 
TFOR'Dr=4'STEP'TIUNTIL116'D0! 

HAMFILECH NeDJ:SHOLDFILECHsN, DI? 

TTStHAMEILECH ON, GJ 21 ' THEN ADJUST: =0 
terse! 

ADIUST?31 
LATE SS CHAMEILECH*N, 5]-CHAMFILELH SN, 8)+ADJUST) ) 
/HAMFILECHN,V107 
TretLATE'GE'O'THEN' LATE: =O7ELSE'LATES=LATE; 

SUMS :=SUMS#LATE? 
LATESCH/NI:SLATE? 

#END'; 
SUMLATELHI]:=SUMS; 
CUMS +207 

TEORING 

tBEGIN' 
CHOTCELHAM/N1]:=TCHOICELHAM,NY? 

ROR Dre STEPITIUNTIL#161D0! 
HAMELLELHAM, Ne DT :=HOLDEILECHAMSN«DI; 

'rEtHAMEILECHAM,N,O1=4!THENTADIUST: 20 
VECSS 

    

ARDY/HOLDFILECHAMsN+4197 
OST#TARDY: 

  

    

    

VISTEP'T'UNTIL'ZNOCHAM)#DO! 

 



ADJUST543 
LATE +=CHAMFLILECHAM,N,S]=CHAMFILECHAM*Ns8)*ADJUST) ) 
/HAMETLELHAM,~N, 1192 
TTETLATE'SEO'THEN'LATE: S0'ELSE'LATES SLATE? 
SUMS :SSUMS+LATE? 
LATESCTHAM NT: SLATE: 

PENDES 

SUMLATELHAM]:=SUMS? 
NOPNFrsZNOCHI; 
NOrHAM]S=ZNOLHAMI: 

feap? 

‘ELSE? 
DUMMY s=DUMMY s 
HesQus 

Nr=ONn: 
NAME: SEND? 

TTETONENOTORI'THEN''GOTO! L2; 
"TE'OHENW*THEN''GOTO' Li; 
TrENCOUNT=O'THEN! 'GOTO'NAME7? 
TIFT LOOP<10'THEN''!GOTO'NAME1; 

NAME7: 'TE'STaGE=3'THEN'IGOTO'STTOP 
'ELSEt 
STAGE :233 

"COMMENT? ****x THIS COMPLETES STAGE 2 ;STAGE 3 BEGINSHWHkkeeeheeew keene? 
TEORIHSTISTED'TIUNTILI WW! DO? 
TFORINe=4'STEP'T UNTIL NOCH)! DO? 
'TETHAMFILECH Ne 15)>0'THENTCHOICELH SN] :=1 
"ELSE? 
CHOICECH.NI:=07 

"GOTO™NAMESS 
STTOP: 

PAPERTHROW: 2 

"COMMENT'NEXT 42 LINES, OUTPUTS LATEST HAMFILES.BEFORE PRINTING,RE-CONVER 
PROD. TIME, STARTSHIFT/FINISHSHIFT TIMES TO CONVENTIONAL FORM FOR 

ture eee DOUBLE SHTET HAMMERS CLINES 14 TO 23) eekkeuwan ek tere eee eta eee,



TEOR He=47!STRPTT UNTIL Ww'DOt 
TREGING 

NEWLINE CQ) ¢ 

URITFETEXTCHCTHAMMERT (HCH tty ty; 
PRINTCH, 2°90)! 

r¢tO3S") AY 

WRITETEXTA' CT ECHQCT)TECT7ZS1)TJOBR. 4¥QTYZREQUKBALANCERZEPSD! (17S) DDI C 7S 
MSELSSD'ICHBSTTLSEN' Ch RS YT PTIC'7S') PRI. ICT7S") HAMMERZCHOICES (100% 

AEEEVERLALEEOCLRAEEZ CHET) VED ESS 
Sums ;=0; 

'EOR'Nrs4'STEP'TIUNTILINOLHI'DO? 
Grn? 

fTEISHTETUORKERIET THEN! 
UREGIN' 

ddd 

  

TIPTHAMPILECH, Ne 7123! THENTHAMPILECH Ne 73 ese ELSE? 
HAMETLECH,N, 7} :SHAMFILECH,N 6733 
'YTFIHAMETLET HN, 9IS3' THEN? AMPFILECH N,O)s=2'ELSE! 
HAMETLECH.N,ODsSHAMFILECH NAOT? 
teat 

"ELSE? 
IMMY s=DUMMY 

    

INEC1)? 
PRINT(N, 27003 

YFOR' Dr S41 ISTEP TIUNTTL St po! 

PRINT 

      

MEILECH N+ D16540)2 
“ROR! 4,5°po! 
"BEGIN' 

INT:    

  

RHAMFILTELH Ne DT 
OUTDATE CLINT)? 
SPACEC2)3 

TEND! ; 
"FOR'D:36,8'D0! 
"BEGIN! 

INT? SHAMETLECH NDT? 
OUTDATE CENT)? 
PRINTCHAMFTLEL HSN, D417-100);



YEND? 7 

FILETH ON, 191¢201)F 
eA2'oo! 

er Gann eta NpnJ25,00? 
FFOR'D2213,14,15'DOt 

PRINTCHAMFILETH,N-01,370)3 
TTECHAMETLECH SN, QO] =4' THEN ADJUST: S0'ELSE'ADJUST:=1¢ 
LATE S=CHAMETLECH,N, 51 CHAMFILECH, N+ Q1+ADJUST) ) /HAMFILECH Ne 1107 

PRINTCLATE; 2/9): 
"TFILATE'GS'O'THENT LATE: S0'ELSE' LATE: SLATE? 
SUMS :eLATE+SUMsS; 

LATESLH, ND 2s1 ATEHAMETLELH Ne I 197 
TEND? 

   

NEWLINE (4) 
WRITETEXTCECIEC§4TES hy tame (ICH EN) I)? 
SpaCE(113)2 
PRINT(SUMS,»3:0)7 

‘ENDS 
THROW? 
EXTCHChNC1S0S1) 1JOBSZLIKELYSTOMBESLATE. "CPCI IN CISOS')# 

GES Gay Fy 
TEOR Hp et 'sTeP ia UNTIL IUW'DO! 

"BEGIN" , 
WRITRTEXT OC! C'SHAMMER') De 
PRINTCH 3/007 
NEWLINE (2)? 
WRITETEXTOCT CHT CH10S 4) JOBZNO.'C145S') "SCHED. KFINISHZDATE 

TEA 581) DAYSYLATEYCUNUEITGHTED) 'C'8s!) EPRI UCESCT Ely IDG 
TEOPINs=4'STEPIATUNTIL'NOTH] DO! 
TTETLATESINSNI<O' THEN 

"BEGIN! 
SPACECO)? 
ORINTCHAMELLETHsN1 195-0) 3 
SPACEC20): 
TIRTHAMFILELH,N, 9] 4s THENTADJUST 20"ELSE' ADJUST:#13 

   

      



      

   

TNTIEHAMPTLECH N? BI anguste ee g ‘ / ae 
OUTDATRCINT) # Z me fl fe Th 
SPACEC22): 5 ; 

TOLATESEH NI +3005 ey Bie 
SPACE (22): Vie t ee 

fale: PRINT CHAMFILETH IN eu) i 
ae : > NEWLINE(2): ; 

    
         

     
       

    
     

PIT tUNTIL I WTDO! ay 7 

TISTEPtT"UNTIL'NOLHT* DO a = 

    

01 MDOT E42 :oHANETLECH.H M rr 
DDTF, 21 :5HAMFILECH IN i



      TQUTPUT OAL PO 
"BEGIN? "COMMENT! AIF SHOP DLAN G,HOHER? 

TINT EGERIM,NsD-Q,S,NODIESs Tr TY CUDATE rs CUSHIFT «FIND r MMs STDAV re STSET¢ 

DATEFIN: SETFIN, FINISHED. ADJUST¢SS+DATEONs SHIFTON, LEGALDAY + LEGALSET, 

LHSDAYE, INSUTRT- ENDAY, ENSETs DUMMY, LOADATE, LOADSFT DAYS CNTs BESTIOBrArXr¥ 

pZs Ms LINE HARK + SO,PUNCTs YN -HOLD?SC,DD,XD, TESTMAC , TRYDATE- INT, FLAGYEAR: 

MAXOWN, DMN, DWND, DCUDATErMCUDATE -YCUDATErDDATE sMDATEs YOATE cAD + BULABy 

TESTEPSD:r Fe FF, SCHENRUN,NUMTODAYs FOUNDOP HALT eVVi 
TREAL TU ARRAY!SUBMASTI0150,5224+1141,SCOREL1:6),OLATEL1:50¢122)5 

SUBGNDT 0, 5:24,1241 MASTERLO25071:33) /GNDMASTL4:50,123337 
‘INTEGER! TAPRAY'DNOT:20),DERDE1:201DLESFILEL1220°0145,1271, 

NNET120),TNOC1:203,S98971:%7,SORT(12501 OF F(4320¢1263,FME71 280), 
HOLDDD(1:59,1:2),HOLDATAL1 :50,1:5)/DWORK(1:30,1:333 

REAL 'PT+ALATE PEMSET + MINPRIsMINSCR, HOLD26,HOLD27? 
"PROCEDURE DEHEAD: 
"BEGIN 

      

       

  

SQr=aMASTER(S 2251; 
TEORTMMre7 *STEDTTIUNTIL I VV' DO! 

"REGINE 

TLE 'DLESFILES MM, 1/1 ]=DWORKCA,4I' THEN! 
'BRGIN? 

TTEtDTESFILECMMste2)'LTISQ'THEN? 
SCANCMASTER + Qe DWORK, Ora} 

'REGIN! 
TcOR’Dr=1'STEP'TTTUNTIL'7' DO! 

DIESFILELMM, 12012307 
TENDO? 

VENDT? 

TENDT? 

  

"END! 
"PROCEDURE TEVALPT(S:M ND)? 

VINTEGER'S MAN? 
‘BEGIN?



"INTEGER'TEMDSEO? 
TEMPSEQ*=MASTERIS 62513 
MASTERES, 25) :2DTESFILELM Ne 2]? 
NEKTOR (S MASTER, SUBMAST)? 
PTPHMASTERIS, 271: 
MASTERES, 25] :5TEMPSEO? 
NEXTOP CS ,MASTER,SUBMAST) ¢ 

TEND!; 
"PROCEDURE' READATFECANSWER) $ 
"INTEGER ANSWER? 

   

  

   

    

    

"BEGIN' 
QDATE: READ: 

MDAY EAD? 

YDAT READ? 
"UF'YDAT O'THEN' 

"REGIN' 

DuNe sO? 

"GOTO! SKIPT? 
"ENDT? 

MONTHZDAYCODATE, MDATE, YDATED # 
TLE FLAGVEARILTHYDATE! THEN ANSWER: =DWN#MAXDUN 

TELSE! 
SKIPT:ANSHERT SDWN? 

"END"; 
"BROCEDURE’ TESTIMECSTART.FINISHM) ? 
"REAL! START.FINISH: 
"INTEGER SH? 
"BEGIN! 

TEORT AR E1 ISTEP! 2'UNTIL'S'DO! 
BEGIN’ 

‘TE'START'LT'OFFIM,AB]'THEN' 
YREGIN' 

TIR'EINISHIGTIOFFLM2AB)'THEN' 
"BEGIN : 

START:=START?



EINISH!SFEINISH# (OFF UM, ABtt I“OFFIMS ABI) 413 
TENDS 

‘END?! : 
‘TRISTART'GR'OFFIM,ABI]'THEN' 

'BEGIN' 
'LEUSTART' LE OFFCM,AB41] ‘THEN! 

tTREGIN' 
FINTGH!SFINISH#(OFFIM/ABtTI-STARTI 413 
START: =OFFIMeAB+1I+1; 

TEND EE 
TEND! 

TEND Ys 
Tewb'? 
"PROCEDURE! OUTDATECONND): 

"INTEGER' DWND? 
“BEGIN 

TF'DWNn =O'THENS 
"BEGIN! 
WRITETEX TO! Ct ae/ew swat yy 
"E0TO" SKIPZ: 

      

TENDT? 
TLEIDWND IGT MAXDWN' THEN? 

'REGIN® 
YRAT FLAGYEAR+1¢ 
DWN + SDWND@MAX DUNE 

TEND! 
LELSE! 

"BEGIN! 
YDATFEL=FLAGYFAR? 

DWNe iD? 

PEND! y 
DAY2MONTH (DUN, YDATED? 
TIFIMDATE=42°THEN' 

"BEGIN! 
TrE'DDATED>31° THEN!



   

   

    

     

i BEGIN’ ; 
MDATErS47 
Detter DnA TT 

    

BO'THEN' 
"BEGIN? 

ADTES 

TEND 
FELSE! 

TE'GEN20' THEN! 
'BEGING 

_ Adis?? 5 
ey =Deate= 20 

101THEN! 
TBEGIN' 

 



ADESR? E 
 - BRSSYDATE=80 

TEND! 
Pema ELS E.'s... 
—YBEGIN' © 

 



TTRAD?FENTIFERCRTRADYO. 000001); 
BSCRTRAD=TTRAD)? 
1ETHO _ODOOT'THENTREM:=(REM*5S) 42 

    

   
   

; 
CTTRADe?)+REM? 
TOADS CREMUVEARI@3) 2 

"TEIVEAR/GEENTIFACYEAR/ 4) 'THEN'LY 
TE 

  

TTFOTRADILE'STITHEN! 
‘BEGIN 

nDAT 
MDATE?=1¢ 

"END! 
TELSE! 

SLES TRADI LE'SO¥LYI THEN! 
tBEGIN' 

      

"ELSE? 
"TFE TRADI LETOO+LY' THEN! 

‘BEGIN! 
NDATES=TRAD@59-LY? 

at 

  

CELSE 

TTFITRAD LEV 20+1Y' THEN! 
'BEGIN' 

DDATE:=TRAD=90-LyY3 
MDATES=4; 

"ENN! 
TELSEt 

TTPITRADELE' 1 S141 YI THEN 

 



‘BEGIN’ 
DDATES=TRADH120=LYF 
MDATES=97 

‘END! 
tELSE? 

TTPYTRADILE'TB14LY' THEN? 
'BEGIN' 

DOATE:=TRADM@151-LYVi 
MDATE:=67 

TEND! 

VELSE! 
TEFPTRADI LE 2724LY' THEN? 

"BEGIN' 
DDATES=TRADHW181HLVE 

    

pose! 
TLE TRADILE' 24341 Y' THEN! 

‘BEGIN! 
DDATES=TRAD@212-LY? 

  

VELSE! 
"TFITRAD'LE' @734LY' THEN! 

"BEGIN' 
PDATEL=TRAD=243~LYV? 

MOATE:=97 
TEND! 
TELSE! 

TIFITRADILE' S04¢i Y' THEN! 
‘BEGIN! 

DNATE:STRAD*273-LVi 
MDATES=105 

TEND! 

YELSE!



"TE TRAD TLE'SS4¢LY' THEN? 
‘BEGIN! 

DDATE 
MDATE: 

‘END! 
TELSs! 

'BEGIN' 
DDATE:=TRADW334-LVE 
MDATE=12¢ 

tENDT? 

=TRAD@3046"LYF 

We    

"EWD'? 
"PROCEDURE' MONTH2NAYCDATF+MONTHFYEAR)? 

"INTEGER DATE, MONTH, YEAR? 
"BEGIN! 

TINTEGER'TRAD, LDUNG 
TREAL?RDUNA REM; 
TRAD: =* TE ™MONTH=4'THEN'TO'ELSE® 

FrRIMONTHS?2'THEN'SITELSE? 
TYEMMONTH=S'THEN'SO'ELSE! 
TTE'MONTHE4'THENTOO'TELSE’ 
'TEIMONTHES'THEN'T20TELSE! 
TER’MONTHEA'THENTISTIELSE! 

*THEN'IBI'TELSE! 
"THEN'212'°ELSE! 
'THENTOA3 ELSE 

TTEUHONT O* THEN'2735'ELSE! 
VIE MONTHS T'THENTSOSTELSE'S343 

TIFIHONTHIGENS* THEN? 
"BEGIN! 
TLETVYEAR/AEENTIFROYEAR/4) 'THEN' TRADI S TRADES 

PEND. 7 
TRAD RADSDATE: 
ROWN: sCTRAD=CREMEVEARIH3))/ 73 
TTFIROWNEZILTES' THEN? 

"BEGIN! 

  

    

     
   

  

YYEMMONTH 
'TEIMONT 

   



DUNTERDWNS 
‘enro'css: 

END! 
NTIERCROUNEO 0000013 

PBABSCRDUNNIDWN) : 
TIFIREMIGTIO.OOOOT I THENTREM: 2(REM#7) @2 

Beteeto. 
REMr=0F 
DWNrsCIDUNeS) +R EM; 

    

   

    

Cire 
"ENDS: 
"PROCEDURE 'UUTPUTMAST: 
"REGIN' 

"FORTS rs1' STEP TIUNTIL'Q'DO! 
‘BEGINS 
WRETETEXTONC) C8 25h) 1 JOB, "Ch6S") DOF CICSUY VERSO Clas" umn em 

AZS*VOP. 756 RStV POP. 2169 RS') 1OP. 31 C'8S')10P, 4968S!) OP. S'CICt) 18) toe 

SPACECS)? 
PRINTOMASTERLS+11,5-°0)7 

SPaACE(13? 
INTIEMASTFRIS,2]2 
OUTDATECINT) $ 
SPACE(2)7 
INSt=MASTERES,5]: 
QUYDATECINT): 
PRINTOMASTERTS141-5¢027 
SPACEC3)? 
FORT DD StI STEP'AI UNTIL" 4 DO! 

‘REGIN' 
TFOR'Ds=S*STEP'2'UNTIL'13'DO! 

YREGtIN! 
PRINTCSUBMAST([S,D,DD1],2¢0)7 
PRINTCSUBMAST(S/D44/0D} 120103 

TEND! : 
NEVLINEC1) 3 

 



SPACRCGRY? 
Tenn; 

NEWLINE CTE 
WRATETEXT CEC TEC * CT) YYNEXT  *4UAAUSEQ.ALZEM/ EC? C165!) PPT. 1 C1185" 

VOR ~6' CES) OP. 77 Chas’) 10P.a' C385") TOPO" C' Ss?) tap. 7ONCtC!) 1 tt )g 
ACE CO): 

PREINTCMASTER[S+251,5,0)7 
PRINTOCMASTERTS 12611970)? 
PRINTCMASTER(S127175,1)2 
SPACE(13) 2 

ROR nD r=1'STEP TTT UNTIL'4' DO! 
‘BEGIN’ 

TENOR TD s=41S STEP '2TUNTIL' 255 nO! 
TREGIN! 

PRINT(SURMASTLS+Dr DD] 42,007 
PRINTCSUBMAST(S+D41,001.201)7 

TEND’? 

NEWLINE (1) 5 
SPACE(48)? 

TEND! 

NEWLINE CT)? 

‘FOR'Xs=T'STEPITPEUNTIL'148'00! 
WRITFTEXTCh (te) OG 

HEWLINE(S) 3 
VEND* ¢ 

    

URE'LEGALST(CS + ARAY, BRAY, CRAY) F 
"INTEGER 
"REALTTARRAY'ARAV CRAY? 
"INTEGER TARRAY'RRAY? 
"BEGIN' IN ER'POSTMO,PRESEQ,PRENCS 

FINISHED: =47 
POSTMC r=ARAYTS, 2417 
PRESERt=ARAYIS,25)=47 
"TF'PRESEO =O'THEN'1GOTO'FSTOP? 

   

 



TFOR'ODest ISTEP IT 'UNTIL'4'DO! 
TLFICRAYE Ss CPRESEQ¥24+3) eDDI>O'THEN! 

‘BEGIN! 
PREMC:SCRAY(ES+ CPRESEQ*243) ,0DI7 
FINISHED:207 

  

   

  

TEND"? 
FSTOP:LEGALSFT:=4; 

TLR *RINISHFD=4!' THEN! 
'REGIN! 

VLFITESTEPSN=1'THENTLEGALDAY: =ARAV[S,3] 
‘ELSE! 
LEGALDAY:=07 

TEND! 
VELSE 
BEGIN! 

WARK 350: 
‘RORIN:2TNOTPREMCI'STEP'=1'UNTIL'T'DO! 

"BEGIN! 
TE’ BRAVEPREMC)Ns4]=ARAVOES¢1)' THEN! 

'seGIn’ 

MARKIS1? 
LEGALDAY!=BRAYCPREMC/N/ 5]: 
LEGALSFT:=BRAYEPREMC AN, 613 'GOTO'LP; 

tend? 

‘ELSE! 
PUMMY PSNUMMY? 

TEND! 
TTEIMARKSO'THENTLEGALDAY: 20 
TELSFILEGALNAY:=LEGALDAY? 

TEND! 
Lp: TTF’ CUDATE'GT'LEGALDAY'THEN! 

‘REGIN! 
LEGALDAY 
LEGALSFT 

"END? 

PUDATE? 
DUSHIFT;   



on 
DUM 
LE 

5 
re 

HES 
DUM! 

"ENDS? 
"PROCEDU 
SINTEGER'S?: 
"REALT TARR 

          

m 

CUDATE'FO'LEGALNAY' THEN! 
"BEGIN 
"TE*CUSHIFT'GTILEGALSFT' THEN’ 

'aeGiIn’ 

LEGALDAY:= 
LEGALSET 

‘end! 
'ELSE! 
DUMMY: =n UMMY¥? 

FRNA? 

UDATES 
USHIFT: 

   

T=EDUMMY 
BRAVEPOSTMC, TNOCPOSTMC1,5)'GT'LEGALDAY' THEN? 

'REGIN? 
LEGALDA 
LEGALSET: 

Senn? 
EO 

BRAYCPOSTMC, TNOTPOSTMCI «SI 'EQ'LEGALDAV' THEN! 
TREGIN! 

"LEMBRAVLPOSTMCe TNOLPOSTNC1+6] 'GT'LEGALSET' THEN! 

    

RAYCPOSTHCeTNOCPOSTMCI152: 
RAYLPOSTMCrTNOLPOSTMCI +635 

  

TReGING 
LEGALDAY RAYCPOSTMC,TNOLPOSTMC],517 
LEGALSFT:=BRAYCPOSTMC,TNOLPOSTMC) ,6)7 

TEND! 
"ELSEt 
DUMMY = nUMMY? 

‘enp! 
ee 
PSQ0UMNMY? 

NEYTOD(S/RAV/SUBRAY) ¢ 

AY'SUBRAYs RAY?



"BEGIN’ ‘INTEGER’ XD: 
FINISHED 
TIE? RAYES 
RAY(S,26) 

     
254>19_ OO1'THEN''GOTO'SKID3; 
AYOLG,271:2RAYIS 28] :=RAVES e 29] s=RAVES 130) 25 

    RAY{(S,341 AYES. 323:=RAVES,331:20: 
XDrues! 
TFOR OD ST 'STER 1 UNTILE4'DO! 

"BEGIN! 4 
TETSUBRAY( Ss CENTIERCRAY[S,25140,001)*243),-DDJ>0,001'THEN! 

tREGIN' 
¥NFEKders 

RAVES, XD} +sSUBRAYES, CENTIERCRAYES + 25140.001) #243) DD); 
RAVES, XD¥11:=SUBRAYE[S, CENTIERCRAY(S,25140,001) 244), 0017 

FINISHEn: 507 
TENDI? 

SkIpo+ @ ENO! 
"ENDS; 
"PROCEDURE DPERMCA Kr Vs2)? 
"INTEGER! AsXeVeZ? 
"BEGIN' REAL ARRAY 'STE(1:3.5:24e124),7F042371335I2 

HTEGERTTARRAV'TEMPRET(1:19,0:45-4:6)3 
tAV+=03 

St 'sTepta *UNTIL'4* DO! 
"SEGIN' 

TRL4.D1 
TRL2.D1 

  

    

ASTER(SEQIXI]/ 0)? 
STERCSEQLY],D1; 

  

   
   

  

TEES.DIis=MASTERCSEQLZI] DI; 
TEND"? 

"FORTDre25'STEP 4 UNTIL'3S3'DO! 
"BEGIN! 

TFET, DIS=MASTER([SEQLXI,D]? 
TFI2,01 ASTFRESEQLYI,013 
TELS: DISSMASTER(ISEQ(Z] +0); 

WEED ts 
FEOK'DI=5'STEP'TTUNTIL'246'DO! 

  

 



ROR oMset'STRPTAFUNTILIG' pO! 

'REGIN! 
STFL1.0,DD1:=SUBMAST(SEQIX1,D,DD]? 

§TFL2,9,001+sSUBMASTCSEQLY1,D,DD37 

STFL3+D,0D1:3SUBMASTCSEQLZ1,0-001F 

TEND ?F 
TEGRIMM:S7T ISTEP TT UNTILIVV! DO? 

SBEGIN' 
TNOLMMTSSNNCMM I? 
TEORINGEO'STED'T UNTEL'TNOLMM] ' DO! 
TEOR'Dr=4'STEP'TIUNTEL'S DO! 
TEMPRETIMMsN, DI] ;2DIESFILECMM AN, DI? 

  

  

  

  

MENDY: 
TEOR'Wrsxt'STRP 4 UNTIL'S'DO! 

YEE 'TELW,11<=90001 THEN 'GOTO'DXS'ELSE! 

‘BEGIN’ 
DX3; LEGALST¢CW, TF, TEMPRET. STE)? 

LOADATE:=LEGALDAV: 
LOADSFT:=LFGALSFT? 

4 NTTERCTELW,26740.90017F 
reTetw.2703 
LSFDCPT,LOADATE, LOANSFT, DATEFINeSFTFIND | 
TESTIMECLOADATE, DATSEIN, MM)? 
TNOCMM] s=TNOTMM141; 
TEMPRETEOMM, TNOD MMI 4 13=TROW, 177 
TEMPRETIOMM,TNOCMM],S57:=DATEFING 
TEMPRETIMM,TNOCMMI G2 :SSFTRING 
TREU 2S) sarE lw, 2544: 
NEXTOSCULTESSTE)? 

TOFtRINISHED #1' THEN! 

  

   

‘BEGIN’ 
LOADATE:=9903 
LOADSFT:=9993 
TEOR'Dr=26'STEPT2"UNTIL'32'00! 

  

TESTE Ws D1>0,001' THEN?



"BEGIN 
TESTMAC-=ENTIERCTFEEN,DI40,00993 
FYE ITEMORETLTESTMAC, TNOLTESTMACT, 51'LT'LOADATE ' THEN? 

   
*REGIN' 

LOADATE:=TEMPRETCTESTMAC+ TNOLTESTMAC),5)¢ 
LOADSET EMPRETCLTESTMAC, TNOLTESTMAC) (637 

  

MMrsTESTMAC; 
TESTIME(LOADATEs LOADATE MM) ; 
Pre=TRCWeDt1]3 

TEND? 
‘ELSE! 
TIFATEMPRETLTESTMAC, TNOLTESTMACI,5171EQ'LOADATE' THEN? 

"BEGIN! 

‘Tet TEMPRETLTESTMACr TNOLTESTMAC].63'LT! LOADSFT 
"THEN? 

"BEGIN 
LOADSFT:=TEMPRETCTESTMAC-TNO[TESTMACI,6 J? 
MMS=TESTMAC? 
PTISTECW,D+113 

TEND! ? 

TEND! © 
TEND! 

TFCW,2612=MME 

TESTIMECLOADATE, LOADATE MM)? 

TREWL2712=PTs 
*GNTOIDKS: 

tenet 

TELSE’ 
'LTE'SETEIN|TITHEN'ANJUST:=0'ELSE'ADJUST:=17 
ALATES STEEL, 2I-CDATREINSADIJUSTI 
VIFTALATE'GETO'THENTALATE: 30 
BELLS ES 
ALATESS*ALATE/TEIW GTE 
SCORELAV:=SCORELAI+ALATE? 

  

DXSs



TEND! 
"END; 
"PROCEDURE LSED CET» STDAYsSTSFTr FNDAYr FNSFT)# 'REAL' PT? !INTEGER'STDAY,sSTSF 
TrENDAYSFNSET? 
"BEGIN' 

DAYS:=ENTIERCPT): 
REMSF(s=PT=PaYs;: 
REMSFT:2REMSET/O 
FNDAY:SSTDAY+DAY 
FNSET:SSTSET+REMSFTs 
"TF'RNSET’GT#2' THEN! 

TREGIN' 

FMDAVISFNDAY S42 

FNSETIsPNSET <2? 
SEND! 

WEES! 
PNSFTSSENSET? 

"END'? 
"PROCEDURE'SCANCRAV1 +O, RAV2+NMsNAD? 

TINTEGER'TARRAY'RAYV23 
"REALTT ARRAY! RAVI? 
YINTEGER'Q.NM,NAT 

      

   

‘BEGIN’ 
TEOR'S:=4'STEP'TUNTII'Q'DO' 
'BEGIN' 

STEINM=sO'’ THEN! 
‘BEGIN 

TrETABSCRAYICSs TI“RAYZENAL1]) *LE'O.OOT'THEN'SC:=S 
"ELSE! : 
DUMMY ©=DUMMYs 

teENDt 
"ELSE! 

TTRTABSCRAYIES, 1]-RAYALNMeNA,1])'LE'0,0071'THEN'SC3=S 
‘ELSE! 
DUMMY p=DUMMV?



AGVEAR:=R EAN: 
TFLAGY TI THEN'MAXDUN © #265; 

ENTIERCFLAGYEAR/4) ' THE 
eae 

~ TLEVEMEFLAGYEARI 
TENDS? 

PA CUNT ELEVV LOE | 

ATECOFFIM,DETI)E 
Bh oos  



TEND! ? 
PAPERTHROW? 

TEOR'Ms=4' STEP TT "UNTIL VY IDOL 
SBEGING 

DNOTMJ:=READ? 

DERDIMI:sREAD: 
NEWLINE (AD? 
WURITETEXTC! CUMACHINENCTCH)!#)"): 
PRINTCM, B20)? 

VRLTETEXTCE CEN Ch acrid ENC’ BST) JOB 4KKOPERATION'C'6S')*LSSDIC'1SS 
PSTLSED'CHGUSTYINEGUNIPC TACHI) DE 

FFORINe =4*STEPTAEUNTIL'DNOEM)'DO! 

TREGING 

NEWLINE CT)? 
SPACE COX? 

ROR pra1'STEP IT UNTIL'Z'DO! 
PIESFILEL( Ms Ne DI: SREAD; 

TEoptnpyst.21d0! 
PRINTOCDIESFIIFIM, Ne017570)F 

SPACE CED 
OUTDATECOIESFILECM N+ 3123 
PRINTCDTESFILEDM SN, 4) 1400)7 
SPACE(4)2 
OUTMATECDTESFIIELM Ne SV) 
PRINTODTESFILErMsN, 631460)? 
‘TE'NeT THEN 

'REGIN' 
PLETOLESFIVEL Me 117 )31' THEN! WRITETEXT(! CTAK2RVES!)!) 
TELE? ; 
WRITETEXT Ch CIRYLSZANO!) DE 

VEND Ts 
Ten? 

END? 
PAPERTHROW: 

. GOrSREAD: 

 



pS 

"POR TtSTEPTTTUNTIL'Q'DO! 
'BEGIN' 

TENR EDs E4 STEP! A IUNTIL'4 "pO?! 

MASTERIS,D],=READ? 
TFOR'DeES'STRP 1 UNTIL‘ 24100! 

TROR HD sad *STEP'T UNTIL? 4# DO! 
SUBMASTIS. De DD]:=03 

"FORD STER'OTUNTIL'23'008 
'REGIN! 

¥raNEXTCH: 
"TEPX=cODEC' CHF TD) 'THENT 1GOTO'SKIPI 2: 
"FOR op re1'STEP TIUNTIL' 4100! 

' BEGIN! 
SUBMAST[S,D,DD]:= ; 
SUBMAST([S,D+1,DD]:=READ? 

TEND'S 
TEND Ts 

SKIP12: SKIPCH? 
‘FORD: SPS'STEP + UNTIL 27'pO' 

MASTFRIS,D]+=READ? 

TEND! s 
OUTPUTMAST? 
PAPERTHRON: 
SCHEDRUN:=READ? 

SCHEDRUNST' THEN! 
GIN 

YEOR Mrst'STEP TT UNTIL ' VV 'DO! 
‘TET DNOCTMTS0'THENTNNIMI: 20 
PELSE? 

FORTIN: ST ISTEP TTIUNTIL'ONOLM] "DOF 
TREGING 

TLRINET I THEN! 
'BEGIN' 

TTP 'nTESFILELMsN, 7154! THEN! 

    

  

  

   



'BEGIN' 
NNEMJ 2543 
'GOTOPDAAS 

     

"END! 

else? 
NNUMTrsO; 

TEND? 
"ELSE? 
DUMMY :=nU 
'eOn'Ds=1'sTEP'T'UNTILI7'DO! 
DIESFILFEIM,N,03:=07 

DAA: TEND? 
TENDS? 

POUDATRrSRFAD: 
MCUDATESSRFAD: 

  

YCUDATFISR2EAD: 
HONTHZDAY CNCUDATE,MCUDATE, YCUDATE) 3 
CUDATE SS DUNG 
TrEteLAGYEAR'LT'YCUDATE' THEN 'CUDATE: SCUDATESMAXDWN? 
TTE'GUDATE'GE' S94 4THENS 

"BEGIN' 
CuUDAT UDATE=MAXDMNE 

STEP'TIUNTIL'VV'DO! 
TEORINSST'STERITTUNTILIONOLMI'DO! 

"eQn'D:=3,5'D0! 
"REGIN' 
DIFSFILEDM, Ns DJ] s=DIESFILECM+NeDI=MAXDWN? 
TTEIDIESFILELM,N,OJ'LE'O'THEN'DIESFILELM AN, 02:20; 

      

TEND ys 

TEOR'Mret STEP 1! UNTIL'VY' DO! 
'REGIN' 

DERMEM)» =DERDIMI“MAXDWN; 

TTPIDERD(MIILE'O' THEN DERDIM) 150; 
‘OR! T'gTEP 1 UNTILI6'DO! 

TREGINS 

   



OFFIM, ni:2OF FL M+ DI-=MAXDUNG 
TYeTOFET Me D]'LETO'THENTOFF IM, DJ) :=07 

VENTS £ 

TeNnt? 
*For's:=t' step 4 UNTIL'Q* DO! 

TrOR'ns=2.35'pg! 
TREGIN? 
MASTER(S,D}s2MASTERCS,0}-MAXDUN? 
'TEIMASTERES DJ 'LE'O'THENIMASTER(S + D1:=07 

  

  

TeNnt? 

‘FOR? Frst'STEPITIUNTIL‘ FF DO! 
tREGIN’ 
HOLDDDLE,27:5HOLDDDEE +2 ]-=MAXDWN? 
TrETHOLDDDF,2)'LETO'THENTHOLDDDEF, 23:5 

  

TEND! 
FLAGYES 

MAXDWN 22603 
TET EMCRLAGVEARIE=1*THEN'MAXOWN: =265; 
"TE PLAGYEAR/GEENTIERCFLAGYEAR/G) ' THEN! 

"REGIN' 
TIETEMPFELAGYEARJ=2'THEN'MAXOWN: =2653 

TENDS: 

FLAGVYEARS1¢ 
   

   

  

     

BEN OFS 

WHEE aR Ke eae ‘COMMENT’ MUDTFEIED DIES CONTROL BLOCK STARTS HERE , 

NUMTODAY:sREAD? 
'TEtNUMTODAYSO? THEN? §GOTO! 
WRIFETEXT CY CUAYE YAY YLYDATE 
QUTLATECCUDATE) 

NEWLINE C3): 
CUSHIFT:=1: 

"COMMENT! PUTS 'nUMMY' OPS, IN POSITION N= 

DSTOP 
ORS) 

  

+WHERE REQUIRED *eatheweees



TEOR Mr=dISTERTTOUNTILIVV DO! 
'REGIN' 

TTEINTESETLEGM,1,71#0'THEN' 'GOTO'DDUMS; 
SEORING SONOLMIISTEP'=T'UNTIL'4' DOT 

teOn Dat STEP IT IUNTEL'7' DO! 
DIESFILESM,N+1eDI]s=DLESFILECMeNe DIE 

"Bor 'nssi'STept 1 'UNTIL'7' DO! 
DUESFILE(M, 1,0) 2207 

DNOEMTSSONOCMI413 

DpUMS: ‘END! 

COMMENT’ READ IN TODAYS RECORDS OF OPERATIONS STARTEDe## eee wHwE 

PEOR'AcETISTEPR GT UNTIL'NUMTODAY' DO! 
BEGINS 
DVORKEA,1T):=READ? 

READ? 
‘TET DUORKEA, 1) sQ000'THEN' READATE(DWORK(CA, 31) 

pWORKCA,%1:=READ? 
      

    

DY: MreMed? 
FOUNDOD: 

DZ: DUNMY s ; 
"COMNMENT'SCAN nWORK FILE FOR AN OP, STARTED ON THE M/C UNDER CONSIDERATI 

wih ees 

PEOR'AL=11STEP'1'UNTILINUMTODAY' DO? 
"BEGIN! 

"TET DWORKEDA,2)=M' THEN’ 
TREGIN' 

FOUNDOD:SFOUNDOPS I: 
GOTO OM: 

TEND? 

‘ELSE! 
"GOTOTDDUM4 

DoUMTs TEND? 
‘TRIM M<yvvi THEN TT GOTOMDY



ri 

DI PSTOP: 

    

‘COMMENT’ 3S THIS A REPORT OF A M/C BREAKDOWN OR A FORCED OP, 72 ¥eewan; 

DM: "ITE" DMORKEArSIa~9 Ft THEN 'GOTO'DLETE? 

TIF’ DWORKCATISDIFSFILECM, 2.1) ' THEN! §GOTO'ODUME 

FELSE! 

‘BEGIN! 
SCANC(MASTER, QrDUORK,07A)? 
TIFIDIESFILEIM,2-27#MASTER(S,251'THEN! 

"BEGIN' 
WRITETEXTC'CHPCth act) '' (8408!) TERRORZIN 

HINDUTKREGARDING')')? 
PRINTCDWORKOCA,1],4,0)¢ 
WRITETEXTC' Ct, PREVIQUSZOPANOTSRECORDEDS 

ASYBEINGZSTARTEDSILII') DF 
NEWLINE C3)3 
TEOR'DsS4'STEP'TIUNTIL'3' DO! 

DWORKLArD12=99997 
'TE'M<10'THEN''GOTO' DY 
TELSE! 
'GOTO' DSTOP: 

‘ENDS 
TELSF? 
'GOTO' Dw? 

VEND!: 
DDUMG: 'IF'DWORKLA.11=0000'THEN''GOTO'DHB 

TELSe* 

'GUTO'DR: 
"COMMENT' I.E. NORMAL ADVANCE, ¥4*a% BENRES SE 
DW s DEHEAD? 

DERDEMTs=07 
WRITETEXTCTC'IOR. “NO. TD TDG 
PRINTCOTESFILE(M.2,1)74,0)3 
WRITETEXTC! CHODERATIONYNO.')1)3 
PRINTCNIESFILE(M+2,2]74,023



WRITETEXTOC'CISTARTEDZONZM/C')')? 
PRINU(H»2,922 NEWLINE (3)¢ 

"COMMENT' PUSH THIS OD. TNTO POSITION Nat SLOT (I.E. OP. STARTED ) AND PUS 
ALE FOLLOWING OPS, On THIS M/C ONE POSITION FORWARD, EVALUATE 
NEXTOP., Of THE Joa JUST REPORTED STARTED AND NOTE IT IN MASTERF 

ERK RHT 

  

FOR ING ETISTER IA UNTILIEDNOLM] =1' DOF 
PROR Hest ISTEP 1 IUNTILI7 DO! 
DIESFILECMN, ni: SOTESFILECMsN+1 D3? 

LECMa te?) 2841 
J2=pNOTM I] 947 
THIS OP. STARTED TOO EARLY-If SO, MODIFY THE START AND FINI 

S4 ODL Ke eer ee kee ET 

DIESFILEIM.1,33'GT'CUDATE' THEN® 
Gin? 
DIESFILELM, 1,31 :=CUDATE? 
DIESFILELM, 45412512 
EVALPT(Ss™,1)3 
LSFDEPTeDTESETLELM, 173) ,DIESFILEL Me 1/4) ¢DIESFILEEM + 1e5)y 

pIESFILECM+1+6))3 
TESTIMECOTESFILE(M, 1,3) -DIESFILECM, 125) eM)? 

WEND! : 
SCAN(MASTER «<Q, DUORK OFA) 
MASTERES, 251: 8MASTERIS,25]417 
NEATOP(SeMASTER,SURMAST) 
‘TF'FINTSHENE1' THEN! 

'SEGIN' 
"BOR'S:eS'STEPIIT'UNTIL'Q=1100! 
‘BEGIN! 

TFOR HET ISTEPTTIUNTILIG' pO! 
MASTERIS+D1:=MASTER[S4#4,0)3 

ROR’ D1=25¢26227!00" 
MASTERS ¢D1:5MASTERES#+1,D033 

‘For'ns=5'STEPtVIUNTIL*24'DO! 
‘FOR DD: 'STeEP' 4" UNTIL'S4*DO! 

    

    

oles 
ONOL 

"COMMENT HA 

      

  

   



SURMASTES +N, DD1;=SUBMASTCS,D¥1,0093 
TENDYs 

Qp=sO-17 
TsO 

TENDI? 
"COMMENT'DELETE THIS PRODUCTION REPORT, wane seneee! 

YFOR'DE4'STEP'TTUNTILI3'DO! 

DYORKLAD1TPa"9993 
'GOTO! Nz: 

"COMMENT' NOW CONSTDER THF CASE WHERE AN OP, HAS BEEN FORCEDWIN,**ekeewW; 
De: DEHEAD 

DERDIMI:=0; 
WRITETEXTC'C'JOB.SNO.')D'DE 
PRINTCNTESFILE(M?2,43 14,007 
WRITETEXTC’ CTOPERATIONZNO, 1) ')7 
PRINTCDIESFILE(Ms2,2774,0)7 
WRITETEXTC' CUNOTSSTARTEDAONSM/C')')3 
PRINTCM,2,097 
WRITETEXTC'CTASYPERKSCHEDULE ;REPLACEDMBYAJOB“NO, 12107 
PRINTCDWORKIA,42746,0)7 NEWLINE (3) ¢ 

"COMMENT' IDENTIFY ORIGIN OFT FORCED! Op. wake Rew 

SCANCMASTER, OQ, DUORK OFA)? 
Xr=MASTERES.2612 
YEOR'Ne= 1 tSTEP 4 UNTILIDNOLX]' po! 

  

      

"BEGIN! 
‘TE'DIESFILELX,N,T]=DWORKELA,13' THEN! 'GOTO'DOUT 
‘ELSE! 
DUMMY :2nUMMY? 

TENDI: : 

"COMMENT' TRANSFER 'FORCED' OP. TO N=1 POSITION ON M/C, 'M! eee 

DOUT: HALT:=N: 
TURD ST ISTEP TAT UNTILI6 ‘DO! 
DIESFILE(M/1,D):=DIESFILELCX+ HALT, DI; 

DIESFILELMs 40732215 
DIESFILECMs4¢37:=CUDATE?



DIESFILFEEM: 1412313 
EVALPT(S,M,193 
LEFDCPT-DTESFILELM, 1,3) ,D1ESFILELM, 1/4] DIESFILEIM, 10531 

DIFSETLFEM,+ 116123 
TESTIMECDIESFILEIM, 1,3), DIESFILECM,1,53-M)5 

‘COMMENT’ DELETE THIS Op. FROM ITS POSITION ON ITS ORIGINAL M/C, teem; 
FEOR'N:SHALT'STEPT 4 UNTIL'DNOCX1=41100! 
TEOR DeSTPSTEPTTTUNTIEL' 7 DO! 
DIESFILEL XY Ns n]rsDIESFILECXeN+1 nd? 

ONOLX) s=pDNOrXI~17 
COMMENT’ UPDATE THE MASTERFILE «SINCE THE FORCED OP. HAS BEEN STARTED#: 

SCANCMASTER.O,DWORK, 904); 
MASTERTS,257:=¢MASTFA(S, 257417 
NEXTORCS,MA »SURBMAST) 7 
TRTEINTSHEDS1/ THEN! 

‘BEGIN’ 
"POR SseS'STEPHTIUNTIL'Q=1' D0? 

"BEGIN! 
TEOR'NszTISTEPIITUNTIL'4 D0! 

MASTERSTS+D1:=MASTERCS*+1,D017 
TEORTA 5226,27'D0' 

MASTERIS + D1:SMASTERIS+1,0]: 
"FORTN:=5'STEPITIUNTIL' 24? po! 

TROR NDTs1 STEP UNTIL 4' DO? 
SUBMASTIPS,D,DD1:=SUBMASTIS,D+1,DD]5 

TEND! ? 
Qr=0—47 
TTs#0% 

TEND? ¢ 
"COMMENT! DELETE THIS REPORT FROM THE PRODUCTION FILE, 'DWORK' .ntteanwun? 

TPOR'Ds=1'STEP' 4 'UNTIL!3'DO! 
DYORKTA,D122=099: 

PEQTO! pz 
"COMMENT! CONSIDER THE CASE QF M/C BREAKDOWN, ORS UPDATED ESTIMATE OF 

ER, Deen? 

  

  

      

    

 



DHB: DERDIMTs=DWORKL A313 
WR 
PR 
WR 

3TE PEPE CE?) 89S 
INT(M, 2.007 
ITETEXTC' CTBROKENZDOWUNT E.R D.MIST)')? 

  

SPACELAD: 

OUTDATECDWORKEA, 373 
NEWLINE C3)? 

DELETE THIS SEPORT FROM THE PRONUCTION FILE DWORK. *eetet ween: 

*FOR'Ds=4'STEP' 4 UNTIL'3'DO! 
"COMMENT? 

DWORKLADY2=-999; 
*GOTO' bY 

‘COMNENT® 

CLETES 

FOLLOWING RIOCK DELETES ALL RECORD OF A JOB 

WRITETEXTCTCTALLYRECORDZOFZIORNO. ') 1)? 
PRINT(CDWORKOA.1),4,0)7 

+AS REQUESTED BY 

USER wee; 

URITETEXTCTCIDELETEDYJOBYCANCELLED*MATL. ZUNAVAILABLEX% E.7.C 
ere 

NEWLINE C3) 
"BEGIN' 

OLT: 
'THTEGERT PARRAYINXNET 31077 
TFORTMMs=4'STEP MGI UNTIL? VV IDO! 

NXNCMM1:=907 
HARK 

  

    S4'STEP'4UNTIL'VV.DO! 
TISTER'TIUNTIL'DNOCMMI] 1 DO? 

TREGIN' 
TLE'DIESFILECMM,NeT]=DWORKCA,1II THEN! 

'REGIN' 
NYNUCMMIS=N7 

MARK r=17 
TeNpt:s 

tENDT: 
TURIMAR TTHEN'tGOTO'DL2? 
"POR'MMs=4°STEP'1*UNTIL' VY IDO? 

'REGIN' 

 



YEEUNXNT MM =4' THEN! 
TREGIN' 

eae "Deel STERMIFUNTIL'7' DO! 
NPESFILELMMs1¢D) 2207 

tenpt 
feLse! 

TREGTN' 
EFORUNS NIMMIJ'STEP'T'UNTIL'DNOCMMIT=4'D0! 
‘FoR'D 'STEP'TIUNTIL'7* DO! 

  

DTESFILELMMeNsD] seDIESFILELMMANS1 6D)? 
TIE INXNEMMI 299 THEN' DNOCMM] s=DNOTMM I= 17 

END: 
TEND! 

'GOTO DLA: 
Dies SCANCMASTER,9.,DUORK?04A) F 

FORTS raSISTEP'IIUNTIL'Q=1'D0! 
‘BEGIN’ 
'FOR'Dss1'STEP TAIT UNTIL'4' DO! 

MASTERIS,D)»sMASTER[S+1,0]7 
'PoR'hs=25,26,27'DO" 

MASTFRIS,0] :2MASTER(S+1-0); 
"FoR DreS STEP I UNTIL'24'DO' 

TeOR tnps=1'STEP'ATUNTIL'4' DOF 
SUBMASTIS, ne OD] :=SUBMASTIS,D+1,0D]2 

"ENDS? 

Q=17 
HO: 

     

   "ENDS 
TFOR'Dr=4'STEPTT'UNTIL'IS' DO! 

DWGORKTA,DI2z-999: 

"G0TO'n7? 
COMMENT’ PEMOVES ANY "DUMMY! OPS, REMAINING IN POSITIONS N&1 ,*¥0#eeEKR? 

‘ROR'M:sT'STEP'TTUNTILIVV' DQ! 
"REGIN! 

TTEIDTESE TILES, 1,1240' THEN 'GOTO'DDUMO;



TEODINS=4°STEPITIUNTIL'DNOCMI=1'D0! 
'eoR'DesltsTEP tT UNTIL! 7! DO! 

DIESEILELM,N, DIZ=DIESFILEIM,N¥1 D1? 
DNGIMT2=0NOTM] <1; 

DPUMS: fEND! 
PSTOP; 

"COMMENT' END OF MODIFIED CONTROL BLOCK , Keke ee ke Whee eR Re 

PAPERTHROW: 
WRITETEXTOC'CULLKUALKUDATERKA ID D7 
OUTDATECCURATE) ¢ 
NEWLINE C3)? 
CUSHIFT+=0¢ 
CUDATES=CUDATES13 
TESTEPSN:=43 
T= UT: 
NODIES:=READ?: 
*EOR'S FUP STEPTTTUNTIL'QHNODIES'DO! 

‘BEG 

  

   

  

Tr28? 
MASTERIS,1] :=READ? 
READATECINT)? 
MASTFERUS,2]:=INT? 
READATEC INT): 
MASTER(S, 3] :2INT; 
MASTFR(S,4]+=READ? 

TRORTDeSSISTEPIAIUNTIL' 24" D0! 
TFORI OD: a1 "STEP TIUNTIL'G'DO! 

SUBMAST£S.0-D0):=0; 3 
TEORIDeESISTEp 2'UNTIL'23'D0! 

"BEGIN! 
XreNEXtTCH?: 

i



tretx=cODR C(t Ch Et) 1) 'THENT 1GOTO'SKIPIS? 
FOR pnrst STEPTITFUNTIL?4¢D0! 

TREGIN’ 
SUBMASTES,:D,DD]:=READ? 
SUBMAST(S,D+¥1,00] «=READ? 

Noy 

    

TENDS? 

SKIPCHS 
MASTERTS 25) :217 

PEND EE « 
TOR 'Ms=4' STEPS UNTIL'VV'DO? 

DIESFILETM©O.5bt=07 
MASTFRFO.T]12"990997 
MASTERLO.21:=99097 
TEOO Dr ESISTREP'T UNTIL’ 33" D0! 

MASTEREO,D) ; 
YEOR'Dr=S'STRP'41'UNTIL'24* D0! 

irsorin 

mx
 

= WwW
 

   
   

PETISTEONINTUNTILIG'OO! 
SURMASTIO+D, DD] 2=0; 

QzeTTsHT: 
FIPISCHENRUNST' THEN! 

'REGINt 
FORTS: =4'STEP'TIUNTIEL'Q'DO! 

D STEPT2°UNTIL' 23°00! 
FORTDDe=T'STEP'TIUNTIL'4'DO? 
SUBMASTIS,D,0D]:=ABS(SUBMASTES,D,DD]) 3 

      

  

YENpr: 

NEWLINEC2) 3 
"EOF PeT*STRP 4 UNTILITT DO? 

NEXTOP CS MASTER + SUBMAST) ¢ 
"FOR TS re1'STFPI1 IU Li rTtoot 

GNDMASTFS.25) :=MASTER(S 125] ¢ 
QUTPUTMASTs 

| PAPERTHROU: 
. "TFISCHFEDRIINEO’THENT'GOTO' SKIPC: 

       



"COMMENT! READ IN DUF DATES OF DIES , PREVIOUSLY EVALUATED BY FORGE SCH 

  

RUN .. EKER E EER REET 

FR:=READ? 
TEORTE eT ISTEP TUNTIL'FF' DO! 

"BEGIN! 

HOLDODNL FE. 13] +SREAD? 
HOLDDOLFE,2):5READ? 

TEND! 2 
'FOR'Stat' STEP TT IUNTEL'TT'DO! 

"BEGIN! 
"FORTFe=1'STEP'T'UNTIL' FFI DOT 

TSe41SHOLDDDE Fr 1]' THEN! 

  

YREGIN! 
MASTERS, 2]:=HOLDDDCF, 2): 
1GOTO! SKTPAF 

TEND? 
SKIPA: ‘END! 
"COMMENT! k&* ee ude wee SCHEDULING PROPER NOW BEGINS. workweek eRe 

DeB: CUSHIFY:=CUSHIFT+1: 
SEF CUSHITFT=3' THEN! 

  

‘REGTIN! 
CUDATE SS CUDATE ST? 

CUSHTE 4: 
‘END? 

TElset 
CUDATE:=CUDATE? 

  

bec; 
TRYDATE:=CUDATE? 
TESTIMECTRYDATE,TRYNATE,M)? 
TLETTRYDATE#CUDATE'THEN' 'GOTO'DHH; 
TEP'OLESFILETM/NNEIM1+51=CUDATE'LE'@4'THEN' 'GOTO'DX1 
TELGE' 
VLFIDIESFILELM,NNEM]25]~CUDATE'EQ'ONTHEN' 

'BEGINE



TrEtCUSHIFY'GE'DIESFILELM+NN(M] 76) ' THEN! 'GOTO!'DX4 

ELSE! 
"GOTO DKK: 

TEND! 
TELSE! 

*GOTO'DHH? 
DXi: "BEGIN! 

TEI NERDIMI LE CUDATETTHEN' 'GOTOtDDD 
"ELSE * 
+GOTO'MDHH: 

WEND? > 
DHE: 'GEIVVITHENT ' GOTO' DBE 

   'GOTO' bet: 
"COMMENT ¥ueeeeeekHAVING FOUND A M/C THAT HAS RETURNED « EVALUATES DYNAM 

PRIOPTTY FACTORS FOR EVER JOB REQ. THIS M/C FOR ITS NE 
. OPERATION®#? 

Dpp: FIND:=0; 
‘BEGIN TREALTFEARRAY' DYNAPRIET:1201¢S5TEC12 205226124) 1 TFE1 527125393 

TINTEGER!TARRAYITEMPRET(12320,0:465,1:613 
PEN IMMee Tl STEPTTTUNTILIVV' DO! 

PFOR' D1 'STEP'T'UNTIL TODO! 
TEMODETIMM?0-D3:= 

"FORTS ra4'STED'TTUNTILITT! pO? 
*REGIN' 

TTETENTIER(MASTERES + 2614+0,001) SMI THEN! 'GOTO'DPP 
,ELSF!E 

TTETENTIER(MASTER(S+128140,901)=M' THEN! 
'REGING 

HOLD26s=MASTERES,26]7 
HOLD27:=MASTER(S/271¢ 
MASTERTS +26) :=MASTER(S, 281; 
MASTERISr27):=2MASTER(S +29]; 
MASTER(S +283: 2HOLD262 
MASTER(S +29): 2HOLD27+ 

   



"GoTO'pPP; 
TENDE 

‘ELSE! 
PI RUENTIERCMASTERLCS,50140.0071)SM' THEN! 

"BEGIN' 

HOLD26:5MASTERES, 2617 

  

HOLD27:=MASTER(S 2717 
MASTER{[S +26}: SMASTER(S, 3037 
MASTERUS +27): =MASTER(S. 3113 
MASTER[S, 303: =HOLD267 
MASTER(S,311):=HOLD273 
"GoTO'DPP? 

"END! 
TELSE! 
TLETENTIERCMASTER(S,32)40.001)=M' THEN! 

'REGIN? 
HOLD26:=MASTER(S,26]3    
HOLD27:=MASTER(S.27)7 
MASTER(Sr26]:2MASTER(S, 32); 
MASTER(S, 27): =MASTER(S, 3317 
MASTER([S,22):=HOLD26? 
MASTER[S +33): sHOLD27: 
'GOTO'DPP? 

‘END! 
"ELSE! 
TREGING 

DYNAPRITS]:=9999; 
"GOrO'nFE: 

TEND ? 
DPD: FIND: SFINDS1? 

TEQRIMMe=T* STEP! TIUNTILIVV' NO! 
TREGIN' : 

TNOCMMISSNNCMMI? 

tRORIN:SO'STEP'TIUNTIL'TNOLMM) 'DO! 
"EOR'Drs1'STEP' TIUNTIL'6tDO? 

 



TEMPRETCMM, Ne DILSDIESFILECMM SN, DIE 

"RND!s 
TROR TD ISTEP 4 *UNTIL'4'DOt 

TRE sSMASTERLS,/ DJ? 
+ FORID S'sTEP tT IUNTILI33' pot 

TEPT MT:SMASTERLS DIE 
TEORT DreS'STEPTIIUNTIL' 246'00! 

TFOR TOD S4' STEP TT TUNTIL'4* pO! 
STFT1+9,PN1:=SUBMASTES, Dr DDI: 

DXas TESTED SO:307 

LEGALSTC1,TErTEMPRETASTF) : 
TESTEO SDs 243 

STMAVISLEGAI DAY: 

STSETS=LEGALSFT? 
M NTIER(CTEL1,261+0,001)3 
PTraTFC4 2712 
LSFOCPT¢STOAY¢STSFT+OATEPIN, SFTFIND § 
TESTIMECSTDAY, DATEFIN,MM) 
TNOLMMI = TNOEMMI417 

TEMPRETCMMsTNOCMMJ +41) :=7EE1,493 
TEMPRETIMMs TNOCMMI ¢S1:=DATEFING 
TEMPRETEMM, TNOCMMI 6] :5SFTFING 
TRET.25)2=T el 1251417 

NEXTOPC1,TE,STR)G 
‘EF'PINISHED #1'tTHENt 

   

    

  

'BEGIN' 
LOADATE: =990; 
LOADSFT 9907    
TEOR Drs 26'STERIQIUNTIL'32'pO! 
STFITEL 4 2 D1>9.001' THEN? 
‘REGEN! 

TESTMAC + SENTIERCTFEL1-0740,001)3 
TLE? TEMPRETETESTMAC, TNO[TESTMAC] ,SI'LT'LOADATE' THEN! 

TREGIN' 

LOADATES=TEMPRETLTESTMACe TNOLTESTMACI,5]3



LOADSFETs=TEMPRETLTESTMACr TNOCTESTMACI ,617 
MMrsTESTMAC? 
TESTIMECLOADATEr LOADATE MM)? 

PTrr=TFC1 + D+113 
"END! 

TELSE! 
tYRETEMPRETITESTMAC,TNOCTESTMAC),5]'EQ'LOADATE'THEN’ 

TREGIN! 
'TEtTEMPRETCTESTMACs TNOCTESTMAC], 61° LT'LOADSFT 

‘THEN? 
'BEGIN' 

LOADSFTI=TEMPRETLTESTMAC, TNOLTESTMAC],6 J; 

MMr=TESTMAC: 
TESTINECLOADATE;s LOADATE, MM)? 
PTSSTEC1,D+197 

TENDS 
‘END! ? 

TEND"? 

TEI1.26) 
TFET .271: 
"GOTO'OX4: 

TEND! 
SELSE! 

  

TTE'SETRINS1 *THEN'ADJUST:=0 
"ELSE! 
ADJUST #217 
DYNAPRI(S] :2TFl1e2]-CDATEFINFADJUST); 
‘TBI DYNAPRITS]'GE'O'THEN' DYNAPRILS] reDYNAPRICSI«TFC4 64) 
TELSet : 
DYNAPRITS)s=DYNAPRICSI/TFEL1,4)7 4 = 
Ss:=s? 

DEE: PEND Ge 
TLE'RINDROtTHEN' 'GOTONXX 
MELSE ! 
"TRIEINDS1ITHEN'



BEGIN! 
TeQR MMr24'STEP' TF UNTIL IVY DOF 

TNOUCMMTSSENNEMMI; 
NNOMDSSNNIMJ 413 
DNOTMTS=NNEMT? 
LEGALST CSS «MASTER ,DIESFILEsSUBMAST) ? 
DATEON:ISLFGAI DAY; 
SHIFTON:s=LEGALSFT? 
"GOTOUXK: 

MEN? 

   

   FELSE 

  

"EOMMENT'NEXT 24 LINES, OF REMAINING JOBS REQUIRING THIS HAMMER,;CHOOSE 
Hex eRHSTHE % MOST CRITICAL (LOWES PRIORTT FACTOR) Hi awe eek RRR aR RET 

CNT. =03 
SEQqU1 SFOLATr=SEQrsi:=0; 

FRY CNT: ECNTS1¢ 
MINPRI:=990; 
tFORS toTep tq UNTIL’ TT'DO! 

TREGTNG 
TYFISeSEQr1)*THEN''GOTO'GG'ELSE! 
te FOr21'THEN''GOTO'GG'ELSE' 
UTE US QZ" THEN? "GOTO'GG'ELSE' 
'TFIDVNADRILSI<MINPRI'THEN' 

"BEGIN! 
MINDRI:=DYNAPRICS]? 
SEQrONT] 2=S7 

  

   

      

tenn! 

ELSE 
MINPRTS=EMENPRT? 

GG: PENDS 
T<E' THEN’ 

   
"TEYONTCEIND THEN GOTO'EF 
"ELSE! 
CNYLsCNT + 

 



  

* 3s
 

END 
TLE FINDSO'THEN'!GOTO'DHH 
FELSE* 
‘TE FINDS ITHENS *GOTO'DIT 

    

i 
DPERM(1,1,2+3) 
DPERM(2,1,322) 
OPERM(S,243,1)2 
OPEKM(4,2,923)3 

OPERMCS, 3615297 
PPERM(6,3,2,4)3 

"COMMENT'NEXT 19 LINES, FIND THE ARRANGEMENT GIVING THE LOWES PENALTY 
Hee EKRHSCORE, NOTE THE FIRST JOB AT THE HEAD OF THIS ARRANGEMENT (SS) 447 

FLFT RIND GE'S "THEN IME TrS6"ELSET LIMIT? =4; 
BESTJOB:=0: 

MINSCR29C93 
"FORA 'STEPTTTUNTILILIMIT' DO! 

‘BEGIN! 

TTFISCORETAT<MINSCR' THEN? 
'SEGING 

MINSCR:SSCORELA]; 
BESTIOSss 

TENDS! 

TELSET 
MINSCRI=MINSCR? 

END! 
BESTIORS4 THEN ys =TTELSE! 
BESTIOR=PITHEN'y:=7tELSE!  - i 
BESTUORESITHENTy S2' ELSE! 
BESTJOR=4'THEN' ys s2'ELSE! 

      

  

  

I 
e 
i 
t 

1 
' 
1 
1 

x 

 



SS=SEQIKI: 
"FOR" MHss1'STEP' 4 'UNTILIVY' DO? 

FNOTMM] p=nNCMa? ei 
BN OMT NoMV+13 

DNOLMAr=NNOEMT? 
LEGALST CSS MASTER. DTESFILErSUBMAST); 
DATEON: SLEGAI DAY? 
SHIFTUN:=LEGALSET? 
"LTE DATEON@CUDATE'EQ'O'THEN' GOTO DIE 

  

     

  

   
A USsTee HMUNTILS ET Ot 

VIET ENTTERCMASTERLS + 26)40.001) MI THEN! 1GOTO!DX14 

  

  

‘RUSE? 
"LETENTTPRCMASTER(CS»283+0.001) SMI THEN! 

'pEGIN’ 
HOLD26:=MASTER[S, 2613 
ROLD27 ASTER(S «2733 
MASTER(S,26]:=MASTER(S,28)3 
MASTER(S +27): =MASTER(S, 291]? 
MASTER(S, 281: =HOLD26; 
MASTER[S,291:=ROLD273 
"GOTO'DK113 

TeND® 
TELSrt 
TYIETENTIFER(MASTER(S,3034+0.001)=M'THEN® 

"BEGIN 
HOLD26:=MASTER(S + 26]7 
HOLD27:SMASTER[Se27]¢ 
MASTER(S +26] :=MASTERLS, 30] 
MASTERES +27] :=MASTERES, 312 
MASTER(ES,301:=2HOLD26; 
MASTER(S,31):=HOLD27; 
'GOTO'DX14: 

‘END! 

: ‘ 
;   



' 
FENTIERCMASTER(S,+32)4+0.001)=M'THENT 

'BEGIN' 
HOLD26:=MASTER(S 26)? 
HOLD27:=MASTERIS,27)% 
MASTER(S,26]:=MASTERCS, 32); 
MASTER(S +27} :=MASTER(S, 33): 
MASTER(S,221;=HOLD26; 

MASTER{S 7333: =HOLD27; 
"GoTO'DX11: 

  

"END! 

"ELSFE 

"GOTO'DX127 
DX44V: TREGTH! 

LEGALSTCS, MASTER, DIESFILE,SUBMAST) 5 
INSNATE EGALDAY; 

    

INSHIFTSSLEGALSFT?: 
PT©EMASTER(S 72733 
LSEDCPETrINSDATErINSHIFT s+ FNDAY sr FNSET) ¢ 
TESTIMECINSDATEr FNDAY SM): 
TLFTENDAYILT'DATEQN' THEN? 

"REGIN! 
DATEON 
SHTFTO 
S158? 
1GOTO'DIT: 

‘END? 
‘ELSE! 
TIF ENDAY=DATEON' THEN’ 

‘REGIN! 
STEIENSFT'LE'SHIFTON' THEN? 

'BEGIN' 
DATEON: SINSDATE? 
SHIFTONSSINSHIFT; 
SSr=S? 

INSDATE;: 
INSHTFT: 

   



'GOTO'DII: 
TEND! 

FEUSEt 
Se1sSs7 

tEND? 
TELSE! 

SSr=SS7 
ENDS? 

DXi2;  'END': 
Ort: 
“COMMENT! ate keeeee! OAD NEYT OPERATION OF CHOSEN JOB ON REQ. M/C ¥#exesa; 

DIESFILETM,NNTM],1)-=MASTERLSS +417 
DIESFILEIM,NNIM1,2]+=MASTER(SS,25]7 
LSFDCMASTERL SS, 27], DATEONsSHIFTONs FNDAY,FNSFT)? 
TESTIMECDATEON, FNDAV.M) 3 
DIESFILEIM,NNEM),31-.=DATEON; 
DEESFILEIM,NNIM],41+=SHIFTON? 
DIESFILETM.NNEM1,5) NDAY? 
OTESFILETM,NNIM?,6) NSFT; 
DIESFILELM.NNEIM) 7) +507 
"FORTDD ST ISTEP TT UNTIL'4'DO! 

TLPTENTIER (CSUBMASTESS, CENTIER CMASTER(SS +25) 40.001) *243) 2DD)+ 
O, CUT FENTIERCMASTERISS+26140,001)'THEN' 

SUBMASTC(SS, CENTIERCMASTER(SS,25)+9,001)*243) -DDI2= 
ASUSMASTOESS, CENTIER(MASTER[SSr25)40.004) #243) 0D)7 

MASTERTSS,2512:=MASTERESS,25]415 
: P(SS; MASTER, SURMAST)? 

TTF FINISHEDS1' THEN?! 
'BEGIN' 

FOR Ors ISTEP'TIUNTIL'4' DO! 
"REGUN? 

GNDMASTESS,D]:=MASTERESS-D1? 
MASTERTSS,n3 3507 

TEND!? 
FOR p:2S'STEPTIIUNTIL'24' pao! 

      

    

 



TEOR'DNsS4'STEPITIUNTIL'G' DO! 
TREGIN! 
SUBGNDESS, Dr DD] ;=SUBMASTESS,+D.DD1: 
SUBMASTISSrD,DD):=0; 

TENDS 
HEXTOP CSS, GNDMAST,SUBGND): 

S'STRP'4*UNTIL'S3S'00! 
CSS ep pien: 

     

   

SKIPC: 

NEWLINE CH)? 
WRITETEXTC'CUMACHINE' CTC 9) D3 
PRINT CM 320) 2 
URITETEMTCTCHIChACI) IT CTBST) 1 JOB, AXZOPERATION' C'6S?)ILSSDIC'15S 

IUSROUC I OS®) *REGUN? TC '9Ch) EDT): 
TEOR'N S19 STEP TSP UNTIL'ONOT MI DO! 

TREGTNG 
NEWLINE(1)? 
SPACE(4); 

*FOR'Ore1 72700! 
PRINTCDIESFILECMs Nr D] 450005 

SPACE(G)? ; 
OQUTDATECDIESFILECM Nr 31)5 
PRINTCDIESFILELMN¢4]+4.0)7 
SPACECAY? 
GUTDATECDIESFILEC Ns Ne 51)? 
PRINT(DIESFILEIMsN 61641003



"TE Ne TI THEN! 
‘BEGIN! 

TEI DIESFILEEM, Te? 121° THENTWRETETEXT(' C'ARYMYES!) 1) 
TELSE? 
WRITETEXTCHCTY 

TEND? 

"ENDT? 
PENDS 

'TE'SCHEDRUNSO'THENt'GOTO' SKIPD; 
SFUOR Seat *STEP IT UNTIL TT! pO! 
SORTES]©=GNOMASTIS,1]3 

   “ZENO YG 

  

Loop: CNT: 
FORT 2'STEPITIUNTIL' TT IDO! 

ite RTCST<SORTIS<1)' THEN! 
'BFGIN! 

ROL SORT(S@1)7 
sorT(s=1) orTisl: 
SoRTCS}:=HOLn? 
ONT SSONTS15 

   
    

      

TEND? 
TTF ONTHO'THEN'T GOTO LOOPR? 

"COMMENT! JOBS ARE NOU ORDERED eee eee RH eel 
PAPERTHROM: 

  

       

  

     

WRITETEXTONChRK IOS, WKOP LLKOM/C.*C*7S')ELSSD. 6112S!) LSE. PCN 
TS") REQ, DD. “UXARESTLON.“YLLZAPUNCT, 'CIChIEIND DE 

TEOR'T se. 'STeP'TIUNTIL'TT'DO! 
"BEGIN' 

    

  

S$Qr=03 
At: $O+=S644: 

FOR Mrs1'STEPITIUNTILIVV' DO! 
PROR' NG ST hSTERITIUNTIL' DNOLTM' DO! 

"REGIN' 
TYEONTESFILELM;N,1J=®SORTIS]' THEN?



PRNT? 

Aes 

   

"BEGIN! 
TTFInTESFILELM,N,2]=SQ' THEN! *GOTO'PRNT? 

TENn? 
TeLSFt 

DUMMY © =DUMMY 5 
TeENnT? 

'TEIMARK=O'THEN'IGOTOTAT 

TELSE! 
'GOTOTA2: 

WEMLINE CV) 3 
MARK r=MARK441¢ 

‘TP IUMARKS1° THEN! 

'seGInt 
PRINTCNTESEILELMsN7 13 ¢5-0)2 
SPAREC2)3 

TEND? 
'E1Ses 
SPACEC10)$ 
PRINTCDIFSETLErMeN,2]+260)7 
“TEMDTESFITECM.N, 7727 'THEN'WRITETEXTC' Clwty ty 
‘ELSE! 
SPACE(1)? 
PRINTOM, 3,073 
SPACEC3)3 
OUTDATECDIESFILEIM,Ns3))3 
PRINTCDTESETLETM,N,4)]4340)3 
SPACE(3)3 
OUTPATECNIESFILELM Ne 91); 
PRINTCDTESFILEIM IN, 617300)? 

  

'GOTOTAT? 
SCANCGNDMASTeTTeDIESFILEsMM+XN) ¢ 
SPACECAY? 
INTes@NDMASTLS.2)7



OUTDATECINT)? 
'TETDTESFILEIMMAXN, GI=1' THEN ADJUST :=0 
‘ELSE 
ADSUST ET? 
PUNETs=GNOMASTIS,2]-(DIESFILE(MM+XNeSI+ADJUST) ? 

HOLDATAL T+» 1) 2=GNPNASTIS,1]7 
HOLDATALT, 24 NTESFILECMM + XN es ST +ADIUST) § 
HOLDAVAL T+ 3] 22 0UNCT: 

PUNCTsSPUNCT/GNDMAST(S 4]? 
SPA aye 
INTS=NTFSFELLELMM,XNeSI+ADJUST? 
OUTDATECINT)? 
PRINTCPUNCT.8,0)7 
NEWLINE CS): 
ib's: 

ROW: 
WRITETEXTCHCHhC'SOSt) IDIESSLIKELYZTO“BEYLATE. *C'CHDIECHH5GS')? 

Tern mmm meme mmmnmwen CISC hVSUICIFOST) "JOBENG, §(C19581)1 SCHED XMEINISHS 
DATE'C'T5S'}  DAYSZLATEXCUNWEIGHTED) (CPSChy Ey ty: 

"FORT T r=4*sTePp 4 UNTIL ' TT DO! 
"BEGIN 

PEE UHOLDATAL T+ 31<O'THEN? 
"REGIN! 

SPACR(Q): 
PRINTCHOLDATALT.11¢5+0)7 
SPACRE(20)3 
OUTDATECHOLDATALT.» 2193 
SPAGE(22)3 
PRINTCHOLDATALT, 324570); 
NEULINEC2)? 

tENDTY 
TEND T? 

PAPERTHROW: 
SKIPD;: 

"ENDT 

         



  

Listing of computer simulation programme, © 

   



"BEGIN 
SENTEGER*XBRR, DUMMY, ,DISTs 2, Fe 

Side SSW TESTS; FLAG? 
TREAL'T  PRBB,UPPERPROB, LOWERPROB,MINSP,STREAMs RANDOM, 

KVALUE, TOTPROF PER SX, UPPERXe LOWERXs INTERsMINACSPeMENACPR, 
MINACEN, NUT, MINSPPREMINSPEW: 

INTEGER TARRAVINOJORS(1:6),NEGJOBS(1 +613 
"REALTTARRAY! PSTDFV[1:61,ESTDEVL 1:6) /TABLELO:4171221,SP01 167133500) 
+TRUEMANCSTL12:3007,,PRORITI116,1:500],SUMPROFITC1:61+PROBL1:6,0:22¢ 
Tr2]/RANDLT:67,PRODRATEL1161/PBIAS(1 161, FBIASL126),DEBIT(1:6), 
FLASHWL1:63)-XBARL1:300,1:2)3 
"REAL! PROCEDURETFPMCRV(STREAM);"REALTSTREAM? "EXTERNAL"? 

'PROCEDURE'GENDISTCXBRR»STDAVsDIST)E 
"REAL'STDAV-XBRRF TINTEGER'OIST? | 

‘REGIN! 
TREAL'SD? 

TLE! STDAV=SO'THEN' 'GOTO'EING 
SD XBRRESTDAVI/1007 
INTER: =(6*SD)/ 207 
Nes0? 

tFOR'Xs=XBRR~2*SO'STEP' INTER UNTIL? 
(XBRR#4eSD)40.001'D0' 

   

   

     

    

  

        

‘BEGIN! 
NrBNS13 - 

TLFIXSAKBRR'THEN'T:=ABS (XeXBRR)/(0.5%SD) ELSE! 
T?SABS(X"XBRRI/SDF 
"FOR'Z:=4'STEP'4"UNTIL' G49 DO! 
"TEITIGETABLECZ+1)' THEN! 'GOTO' FOUNDPROB 
verses : 
DUMMY 2 =DUMMY} 

FOUNDPROB; TIF tyeTABLECZeTI>TABLELZ=<1 01] eT I THEN'Z: 2291 
PRES eile 
ZESe 
PRBR + STABLEEZ+2); 
TLE IMI LEIXBRR' THEN! 

   



PROBINIST+N+23:=PRBB 
{ELSES 
PROBTDIST»N/2]:2(100.0-PRBB)? 
PROBIDIST Ne 1]2=X? 
(TELEX LEMXBRR#O0.O5' THEN PROBIDIST+N«1}5=XBRR¥0,057 

"Enol? 

PROBIDIST, 22,1 5 =PRORCDIST+21,132 
PROBIDIST, 22,2) 3= 

i: 
11=100.0; 

FIN: 
TENN!? 

"PROCEDURE SAMPLEDISTCXBRRe«STDAV«DIST)? 

"REAL'STDAV, XBRR 
"INTEGER' DIST: 

'REGIN' 

‘TE’ S7nAVeO'THEN! 
'REGIN®’ 

PRODRATEL 
'goT0! a 

TENDTS 
FeMCRVCSTREAM) § 
RANDOM: SSTREAM*100.03 
‘TFT RANDOM=0.0900'THEN'RANDON:=0, 0000017 
RANDE nTST RANDOM? . 

'FORIND S4'STEP'TIUNTIL' 24 'D0? 

TTR TRANDOM'LE'PROBCDIST¢N,2]' THEN! "GOTO! FOUNDX 
"RESEMMUMMY:=0UMMY? 

  

DIST) 
Gf 

   

  

FOUNDX: UPPER PROBLDISTsNr11? 
LOWERX:=PROBLDIST,N71,4)3 
UopERPROB ROBCDIST N+ 2)? 
LOWERPROB ROBCDISTsNw1121¢ 
KXMALUE+ =CRANDOMH LOWER BROS) / CURPERPROB= LOWERPROB); 

XVALUE +e (CUPPERX@LOWERX) XXVALUB) +LOWERX? 
PRODRATEL DIST] 1=XVALUFT 

    

  

NIRS 
TEND!



STREANSSREAD? 
SCOMNEN READ IN THE NORMAL TABLE #8 eee eee R Re ee ee HK ee ey 

TABLET sT12 
FABLELO, 23; Q; : 
FROR Zs 24*STED'4 tUNT YL 41" 00# 

REGIN? 
TARLETZ +13 

TABLES 2221 
"END!? 

STEPTITUNTILI 44 nO! 

  

     

        

"FOR'Z: 
“BEGIN 

SPACEC3): 
PRINTCTABLFEZ,13,151)} 
SPACE(10); 
PRINTCTABLELZ+ 2342-3); 
NEWLINE C4) 2 

FEND' 
PAPERTHROW? 

FLAG: =O; 
'CONHENT'READ IN THE VARIONS DISTRIBUTION PARAMETERSK&RHHK AHHH Re; 
NOTESTS BAD? 
"ROR' J:21°STER'TIUNTILINOTESTS* DO? 

XBARTI 214: sREAD? 
"FORT I: S4 "STEP I IUNTIL'NOTESTS' DO! 

XBARTJ-2] :sREAD? 

   

  

STRT: 
"COMMENT! READ IN AIAS VALUES Hee ee ee re RE ee ee 

TEOR*S:S4'°STEPTIIUNTTL'61D0! 

PRIASUS] :=READ? 
LF PBIAST1 35999 O'THEN'IGOTOTENND? 
SPOR'S: 21 'STEP'TI UNTIL TODO! 

FRIAS(TS]:sREAD? cit 
PCOMNENT'READ IN THE SD OF THE VARIOUS EST. PROCEDURES#*#4ntkaaae; 
TFOR'S:=7'STEPITIUNTIL'6!DO! 

PSTDEVES1:=READE 

  

     



"FORTS: =1'STEP TT TUNTIL' 6" DO! 
FSTDEVOS]:SREAD: 

PAPERTHROW: 
PERT ELAGS4' THEN? 1GNTO!JUMDT; 

WRUTETEXT C1 Ch UChS185) (SUPPLIER (C'C1)' 1 (1448!) Uememnmmnlt CUGTDEN (ER gG Et 
FUOVT0S? te C8 FOS) (S46 e'F G88) th C4089) ST CET OS Gt C ECR EC Ia Gorm 
STSOEY' C'SS*)' ST. DEVI CHSS') STDEV'C'SS') STL DEV' CSS t UST RDEV ECE aaa 
STLDEV’CHOS DYNA. YALLYPRICESKETC. pIN' 'POUNDS'', 8 C° Ct) * HC OT 4ST) t CRATE) 
RULGL CRATE RULLE (RATE I“ALYYCRATEILLERK CRATE RKKUK CRATE) CECH INCE OSH) eF 

  

1G 
“FORTSL=1'STEPTTTUNTIL'O™NO! 

"SEGIN? 

  

SPACE (337 
PRINT(PSTDEVEIS1,2-.293 

'END': 
URITETERXTCECENCHOCO EEC 4A STD IST. DEVALEKEST « DEVULLEUST. DEVKSSEESTs DEV 
BLEKREST DE LLAST DEVECT OT PECCUVASUVUCE WL DKRALAC EW. IAREROCE Wad 
GERAD CE VW. ZCEW.OKLEUKC RW DT CECTDT EChTOS*) Ut) tye 
"RORTS: = STEPITIUNTILIG' DO! 

'BEGIN' 
SPACE(3)3 
PRINTCRSTDEVIS122-2)¢ 

teND 
NEWLINE C2)? 
WRITETEXT (1 C'UCHASS 4) PR, YRTAS'C'SS') IPR. YBIAS'C' 3S!) IPR, MBIAS! C838")? 
PR, ZBIAS’ ('SS1D'PR “BIAS C'3S") PRIABIAST CICHD ET CHA4 Sty yyy 
FFOR'S:=15STEP'TIUNTIL?O" HO! 

"BEGIN' 
SPACE (2) 
PRINTCRBIASES]4273)7 

TEND': 
NEWLINE C1): 
WRITETEXTC'CIhOCIA3ZSt Yt EW YRIAS'C'SS')T FW. MBIAS'('381)'FW.XBIAS! (*3S!)? 
FWLYBLASTCE SSS) RW KBTASTCISS*) FFU ABIAST CIC DEN CIGGg hye) Oye 
TEUR'ST=E1'STEP'TIUNTIL'6'pA! 

   
   

  

     

 



*BEGIN! 
SPACR(2)3 : 
PRINTCFHTASES].2+3)3 re _ 

peariaic 

2 EXT('C'ICHAST) TBASE'C'4S') 'CHOSEN' (71S!) *SUPPLIERKAPROFIT' ('C*)# 
RALIOBVCTOS*) UKEP ECTS!) ASPEC*V2S#) I PERZIONONCI Ct) FEEDS 
YUMP I: 2 

TCOMHENTUREGIN SIMULATION PROPER FR HOI ae Te ete te eae Ba Ne Tee OH Re ese wef 

red; 

   

  

'STEP'TIUNTIL'6'DO' 
TREGIN' NOvOBSTS$) 

    

    

ROBES +011} 
PROBS «0,21 320; 

SEND! ? 
FOUMMENTECONSTDER FIRST/NEXT JOB oe % oie i de te ie ae We ee i ek ee ep 

ADRSid: 3 
NW72=5*XRARTI.272 
MINACER XBAREI 117% (10042*PSTDEVIS51)/100)*((1004PB1AS(51)/100); 
NINACEW XBARLI,2)*0100—1#FSTDEVI61)/100)* (C1 00#FBEAS(5])/100)7 
MINSPP 1.46 /MINACDRI*CO, 7O/MINACPRI+(2. 7/MINACPRI4C2. B/MINACPRI+ 

CONWT4+XBaR ES, 2))40,053)3 
MINSPFWr= (1. 66/XBARLI613)9%(9, 76/XBARCI 110402, TIXBAREV 110 #02, 8/ 

XBARLI,1)) + (CNWTHMINACEW) #0.053) 2 
MINACSP2=47.G6/MINACPR) +65. TE/MINACPRI4(2. 7/MINACPR) + (2. 8/MENACPR) 

+ CONWTEMINACEW) #0205307 
TFOR'S: 51 '°STEP'TIUNTTLT6'DQ" 

‘BEGIN’ 
"COMMENT' FOR CONTINUITY WHEN SIMULATING P.R. ONLY, sEIRST CALL DUMMY . 

RANDOM, WHEN STMULATING FLASH ONLY ..CALL DUMMY RANDOM 
AFTER 'GENDIST set ye FH BOI ee He Sr Wee ok oak a ae ee de Bok dea ee ae 

GENDISTCXBARL +27, FSTDEVESI«S)3 

          

     



SAMPLEDISTCXBARES, 2], FSTDEVESI+S)7 
FLASHWPS):2XVALUE*(C1004FBIAS($S1)/100)7 
GENDISTCXBARLI61)-PSTDEVUSIsS)? 
SAMPLENTSTCXBARE J, 1] ¢PSTOEVIST2S)F 
PRODPATELSI:=¥VALUE*((100+PBIAS(S])/100)3 

SPLS J] 2 (NWTHFELASHWES1)%#0.0534(1, 46/PRODRATELS1)4+(0. 76/PRODRATELS)) 

+€2.7/PRODRATELS]) +02, 80/PRODRATE(S1) 7 

    

   

  

  

"COMI FOLLOWING ROUTINE FINDS LOWEST SP AND 'CUSTOMER! CHOOSES 

THES SUPPL TER eb iH eR RHR eH RHR eH EE RF 

MINSP;=99909; 

"RORTS:=1°STEP'TTUNTTL 6100" 

*REGIN' 
TrE'SPrS;J1'LE'MINSP' THEN! 

'REGIN! 
MINSPraSPCSiJ); 
SSr=St 

TENT 

EELSE? 
MINSPS=MINSP? 

TEND? 3 
T' FOLLOWING ROUTINE EVALUATES THE EFFECT OF THIS JOB ON 
IFEYTARTLITY OF FACH SUPPLIBR ekki eae w ea eee ew eH ee mF 

[SSI'LTIMINACKWt THEN! 
   

  

‘TET PRADRATELSS] "| E'MINACPRITHEN' 
MINACSP:=MINSPEW? 

; LEND? ; 
"TEYPRODRATELSSI]*GT'MINACER' THEN’ 

BEGIN’ 
"IR FLASHWESST'GE'MINACFW'THEN! 

CSPrsMINSPPR? 
    

    

PROFITISS, JTsa(SPLSS,s7= MINACSP #10007 
TEORTS: 849 STEDIVIUNTYL'6'DO!



"LE'SHSS'THEN'PROFITES J] 3= 
    

SPROFITESS J)F 
"ROR'S :-S1'°STERPS 1 UNTTL'61D0' 

SUMPROFITFS1:=SUMPROFITES]+PROFITES+ J]; 
WOVORSTSST:=NOJORSESSI+1¢ 
Tre PpROFITESS, JI>0'THEN'TOTPROF:=TOTPROF+PROFITESS sd] 
SESE. 
EGVOBSISSI]:=NEGIOSS(TSSI41; 

THEN? 'GOTO! SK1P3 

  

    

    
   

‘TF URLAG 
NEWLINE 
WRITE STS SID AoC AIS iteteeeed Literate 

(armen PT AKIULELM Gwe i home n= LEG AGI,     wna LY 
weceee RSC ES 
SPACE(2); 
PRINT(J22-002 
WEUTETERT Ch ChEST. PR. ' dD 2 
"ROR" STEPTT UNTIL YG nO! 

"BEGIN 
PRINT(PRODRATELS],$.0): 
SPACE (5): 

FENDT; 
SPACE(3): 
PRINTCHINACSP,1,4)2 
PRINTC(SPESS-J321,473 
SpA ee 
PRINT(SS:2eG)3 
SPACE(1); 
PRINTCPROFITESS 31.3223 
NEWLINECT)3 
SPACE(7); 
WRETETEXTC!CUEST Fue!) 8): 
TROR'S: 1° STEP 1 UNTIL'O6' DO 

‘BEGIN 
PRINTCRLASHWES1+4-4)2 

  

   

  



SPACE(2)¢ 
TEND’; 

NEWLINE C2 

WRITETEAT(" 
*POR'S2=4'S 

'B nt 
PRINTCSPES JV 1104)3 
SPACEC 2); 

END’; 
WEITETEXT CTC 9 CTR TTC HRS St)" PTACHTEVEDETZPR, SU) Up? 
PRINTCXBARC I e112360)2 
WRITETEXTCIC' (IG ty ttc 1 85st) U ACHIEVED ZEW E38) 5 
PRINTCXBARD Se 21-156)3 
NEWLINECS 
"GOTO" SKIP: 
SELECT OUTPUT C4): 

TRORINS=1°STEP'TIUNTIL' 22! po! 
"BEGIN? 

TEOR'Sest'sTeplTTUNTIL'6'D0’ 
TREGTN' 

thE Seq "THEN! 
'REGING 
‘re PROBES ¢Ne2}=50.0'THEN! 
WRITETEXT OC? (Peet) ty 

TELSE? 
SPACk(2)¢ 

TEND? 
irre DEVESI]=O'THEN' 

"REGIN' 
PRINTCXBARCI 612,350)? 
WRITETEXTC'C'RI00.0004K'2 "D5 

END? 

TELS: 
TREGIN' 

PRINTCPROBLS+Ne1].32077 

  

TretesrytestT spl) t): 

EPPYTUNTIL 6 HOt    

      

   

 



PRINTCPROB{SsNe2]135¢3)3 

  

TENDTG 

TEND! : 
NEWLINE CT)? 

PEND, 
NEWLINE CS): 

SELECT OUTPUT COV! 

  

   SKI TTR A'LTONOTESTS THEN! 'GOTO'ADRS: 

PAPERTHROW? 
NEWLINE C12 
WRITETEX 

      TOUZSUDPLTER CTOSTOITECITOSH) 2CCHTOSHIISHCHFOSH Gt C14 0G tS 
WK EG OGT NH CP OEY UE ENY 751) Nee OC! BS) Newel CNRS 0) Feet Ce cee 
HOMES TH) Imm (C1BSH) bewet CHACH EEN DYE 

WRITETEXTChCIYST. DEVE CDR. YKAT NDE 
“FOR'SHRT'STEPTT*UNTILI6'nO! 

‘BEGIN’ 
PRINT(PSTDEVESI+2.2): 
SPACE (4)¢ 

TEND": 
NEWLINE C1): 
WRETETEXTC'CU“PR BIAS! C'7S 88h) G 
"FOR'S:=T'STEPITTUNTIL IG Ot 

‘BEGIN’ 
PRINT CPBIASIS 162,323 
SPACE CZ); 

TEND: 
NEWLINE C2): 
WRITETEXTC'CUMST DEVACEW.L “KY NDE 
TFOR'S:=T'STED"TIUNTIL'S nO! 

‘BEGIN’ 
PRINTCRSTDOEVES1,2,2)3 

_ Space (3); 
YEND Ts 

NEWLINECTD? 

   



WRETETEXTC'CT“EW BLAS* C'7o1) S84) 5 
"FOR'SS=4°STEP'TUUNTILI6'DO! 

"BEGIN 
PRINTCFBIASES),204)% 
SPACE (293 

YENO'; 
NEWLINE(2); 
WRITETEXTC' C'YNUMBERZIOBSEY“K') 1D? 
*FOR'SS=7'STEPTITUNTILI6' DO! 

"BEGIN! 
PRINTCNOJORSIS1°2,0)¢ 
SPACE (627 

TEND'; 
NEWLINE CT)? 
WRITETEXTC'C'YXPER MCENT. %%%"D EDF 
"FOR'S:=1'STEPT1IUNTILTO'DO! 

'BEGIN' 
PER:SCNOJOBSISI/NOTESTSI #1007 
PRINTGPER, 3/4): 

_ SPACE 
"END'; 

NEWLINEC?)7 
WRITETEKTC'C'X4 TOT. YPROFITYE DDG 
"FOR’S:51'°STER'TIUNTIL IO! DO! 

'BEGIN' 
PRINT(SUMPROFIT(S},+4,1)7 

SPACEC2)3 
PEND 

NEWLINE (1)3 
WRITETEXTS*C'YYPER.XCENT.4%%') TD? 
"LEY TOTPROFSO!THENTTOTPROE+=1000000; 
TEQR'Ss=1'STEP'TIUNTIL'O'DO! 

‘BEGIN' 
PERT SCSUMPROFITISI/TOTPROR) #100; 
PRINTCPER, 3-9) 2 

    

    t 

 



  

       

    

PROF/JORK')')7 
BTILS6t poe 

HATUNTILIGI NO! 

Sister 0). 

  

 



wfloon 

  

Example of detailed 'LP' output produced by computer a : clits : 

simulation programme, 

 



      

  

  

        

     

  

, a2 37 i . a 

STSDEN staemomeDe’. ST.DEV sT,pev sT.peV ST.DEY N,B, ALL PRICES ETC, /IN'IPOUNDS'!, 

(RATE) BetRATED CRATE) (RATED (RATED CRATE) en 
21.00 Neu0u. 27.00 21,00 2005 2400 nae 5 eae. 

ST.DEV > §T.DEV eS Te DEY ST.DEV ST.pEV ST. DEV ras 

RS keeling _ (FW) CFAW.) (Fai Cho Wee el ey 

7 GCG weeemesoetvese 47.00, 47.00) 7 4% .00 47. 00 e 

“~~ PR. BIAS” PR. BIAS PR. BIAS PR. BIAS PR. BIAS PR. BIAS ia 

~ =7.000 0.000 =7,000 77.000 “7.000 7.000 =i 

FW. BIAS © FW, BIAS FW. BIAS "FW. BIAS FW. BIAS FW. BIAS a oc... 

22.600 ~ -1.000 ~ 22,009 — 22,000 22.000 22.000 “BASE ~ CHOSEN SUPPLIER PROFIT 

: Al ele ‘on Fi ae a “oS Pagel sae SP ‘ PER 100 

EST. PR, 69 =) Aun al 87 81 B30 99 = en 0 ee 6 24.03 

ESToFWs OweeGemmmOmeree 9 0, 1697/5 70.1545 0.1703." 0. 1861s ae lias i 

EST.SP 0.1482 0.1155 0.4218 0.1270 0.1264 0.41115 5 
=e ee. eon a caves Ae ~~ SSACHTEVED!!' pR,= 100 

s ay. i 5 UU PPACHLEVED!! FW.= 0.14500 ie 

EST.P Rs lee, 444 ee 1OE [108 Sets 4146 “QU gEG2 0.0915 1 5,09 

EST EW; O.206SmummCe 1922. 0.1682" 0,3508  -.0,2556 | 0.1870 De: ee 5 

EST.SP 0.0913 ~~ ~0.0968 ~~ 0.1125 ~~ 0.1219 0.1003 0.1097 ee é « - 

7 a i eae ee TTT SUACH EMER! PRS 125 

pat i Eee ae Serene Se ACHE veo et arw.= 0.2000 

EST.PR, 74 Stee 64 79 79 69 = OveveammOese $7 4 30.27 

EST. FW. VolS TO pee etaneet | | 4.6685 0.9008 1.46009. 4.5597 ne 

EST.SP 0.5450 0.3744 0.3863 0.3237 0.3505 Oster om “ 
: ek eee TTACHIEVED'! PRw= 76 

‘ __StACHTEVED'? Fu.= 1.4200 

   

      

  

    
      

  

    
   

    

   
   

   

     



  

 



  

  

         

    

  

      

SOUCTION CONTROL ue. ASB 

IPTION . SPEC. TREATMEN T/INSP, 
RO ARM | Ro TS<co, Sat Teles HoT, Sd, 100 p> Ban, Jeng J ' puis eS 

een SIZE WEIGHT OF STEEL 
P O98 a Ia" | | | 

    

    
  

  
  

  

No, Qty.   DATE 

    

DELIVERY 

  

22447 | 16,000 

  

LS.   H27US CARS 

$ORWSCH 

DELIVER TO 

      
  
  

    

  

  

  

  

  

  

  

ERE eet] [ DIES STEEL 
PRODUCTION Scaa> DESPATCH 

[_oty. ]_krs. | oty. | oate| totac 

    

  

     
  

  

  

  

  

              
  

  

  

  

  

  

        
  =F UAL PROD. RATE 

34/ 
ACTUAL GROSS WT.  



  

          

  

tee 10a) & 

Teal Col 

  

  

  

  

       

    

          

No Aauk in pores Yorn 
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X
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Figure Ate 

FORGE 
  

UNIT 

  

QTy. 
  

  Nie   
  

  

  

‘0 & pao FORGINGS R wT, LBS. PER BAR a) ° LENGTH 
  

  ely je 
  

  

FRG. AT. LBS [FLASH WT. LBS. PROD. RATE TARGET 

    [1 Ti 20 *§8BD     
  

  

HALF Rok 

TEST BAR DETAILS =~ 2 nEgr AO28 JA 2ZoX-| 

PRODUCTIGN METHOD CBZ CriSr 

  

  

  

  

  

  

  
  
  

    

  

  

EDGE : 
STAMP 
Cert serr 

Clore 

St CONDITION DIES & TO 
ISSUED Ee RETUR 

DIES DIES 

FOOLS TOOLS 

ius JCTION EQ 

cup toos R H 

  

PIERCE TCOL: 

HOT SET TOOLS 

    

  COMBINATION 

  

PAYMENT RATE 
  

{120% 130% 1407 15073 
  

        (ea 
  

  

1cenT = Si.   SArery CKrTCdL PORT 

YEO PLR, SEset.  



  

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

      
  

              
  

  

  

FLASH 

wT. LBS. 

  

   
  

  

SET 
WEIGHT 

  

          
    CHECK GROSS WT. 

 



T. RISPECTION DIE No. 

  

    

  

UVER~ R 

  

CODE PROD UNIT     
  

  

    
  
  

  

  

  

  

  

“HEAT TREATMENT PROCESS 

So EGSE|SS] Process Tes 

NOAM. SHOT BLAST Y 

  

  

  

PICKLE 
  

CRACK DETECT J line 
  

  

VISEO Ore 
S 

hee |g   

  

  
  

    

  

  

BRINELL Lee |e GAUGE 

CIA = ms eat 
OTES TESS CeRrSrscaTr= ReeD 

            
  

SAFETY (CRIT Cal FART 
      
     

  

  

  

  

RIPTION STEERING ORM (RoW) 
DELIVER TO ay SEE 

NoRwzct 
NORFOLK 

Nor Ww 

7 DESPATCH 

Sioate ue Qty. ADVICE NOTE CARRIER 

  

  

  

  

  

  

        
  

  

  

       UE. PATCH DETAILS ON REVE 
sECESSARY.   

 



   

    
   

    

4A Say Bee 2? 

   Sa aT i “ ay sar AAG ses a Sat 

: OTY SCUAD 
  

  

at Pabtir Leas | | 
SS | 

t 

   
THOSE Ale et 

DIES Aol, ken 
  

  

  

  

Pigure 

 



le 
Die No. 

30) 
Operation 

    

  

tec! Dic Hardness 

Operator 

  

Comments 
  

Gauges ._. 

  

   
Marking Out... 
  

  

Facing... 

Crank... 
  

  

  

Dovetail 

  

Mill. 
  

wo 

  

  

  

  

  

  

Bites 
Ord 

Dowel 

Flash ete, } 
j 

2 RP 
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fone 2 
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No. 
Reports : 

OT] Finishea 
Die No. Flag-ERD-Qty « Prematurely (F)? 

[LITT See) 
a 5 16 23 

  

  

OTT 

LITT 

COT] 

By 
Figure All. Input Document For Daily Forge~Shop Production. 
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Taput 

fT Hemmers. 

Die No. Pri. Qty. Req. Due Date EPSD. Duration A B ¢ D 

ieee ome ei fern). LEEPER TO LRT een ee (qaleiisjest| CT] 
1 5 910 23 ie 2 28 31 38 2 (We 49 50 53 5h 5758 62 62 

ie ee eee ECL TE a LEbh El ee Col eee (LL 

MTD 1 OOOO OF Go Wo oo eo 

pom ee LT) CEE ET) JL ELEY lt Gas id) 

LI JASE CEB ETT LEE ET Ssaisiere PVE): [4 
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OOO 1 Of Geo OF oo 

Figure 412, Input Document For New Jobs, (Forge)
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