




































































































The row of figures following the symbol "LR/AV" 

contains the result of dividing the lower limit of the 
dollar-value class (immediately above) by the mean 
dollar value of all orders ($469.28). Since this is done 
for each class, it provides a convenient measure of the 
extent to which the orders in any given class have a 
dollar value greater or less than the dollar value of 
the average order arriving at this machine group. 

The column under the symbol "LR/AV" has the same 
type of significance for processing time. It contains 
the results of dividing the immediately preceding 
numbers by the mean processing time for all orders 
at this machine group (5.78). 

The total number of operations in each time class 
and value class is summarized. For value classes this 
is done in the row beginning with 165, and for time 
classes it is done in the column beginning with 282. 
The grand total of all operations passing through 
machine group 1 is also given (628) at the point 
where the two total lines meet. Since orders may go 
through a machine group more than once, this quan­
tity may be greater than the number of orders. Multi­
plying this figure by the average processing time (5.75 
hours) would establish the total machine capacity 
which these orders will require of this machine group 
in the shop. Percentage figures for each class immedi­
ately follow total figures for both value and time. The 
final column and row stipulate cumulative percent­
ages. 

The second report produced by the order analysis 
program is also shown on page 52. This is merely a 
summary table which consolidates the information 
contained in each of the machine group reports. It 
therefore provides time and value information for all 
orders and operations within the shop irrespective of 
machine group. This table is interpreted in the same 

, fashion as those described above for the individual 
machine groups. The total given here, however, rep­
resents the total number of orders on the order tape. 

The final report provided by the order analysis 
program (on page 52) consists of order information 
broken down by raw material costs and number of 
units in the orders. It will be recalled that each order 
has a certain raw material cost associated with it. In 
addition, each order may call for a certain number of 
units to be produced. The example which has been 
used in this manual has not specified unit quantities. 

An order record may, however, spell out the num­
ber of units involved and specify raw material cost 
per unit. In this case the final report will establish 
the number of units and the value characteristics of 
the order. The report is read in basically the same 
way as the others. The unit deciles are shown verti­
cally and the value deciles are shown horizontally. 
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Since, in the illustrated case there has been no divi­
sion of orders into units, all orders fall within the first 
uni t decile. 

It should be evident that if the order analysis pro­
gram is to produce the reports described above it will 
require more working information than is contained 
on the order tape alone. For example, before it can 
calculate the dollar value of orders as they arrive at 
each machine group, it must be given information 
regarding the price of hourly machine-labor usage. It 
can then keep track of the increasing value of each 
order as it progresses through its routing from one 
machine group to another. 

First of all, the order analysis program must be 
given information regarding the number of machine 
groups referred to in the routings on the order tape. 
The maximum number of machine groups which may 
be specified in the program as presently constituted 
is 18. The program may be recompiled to admit of 
several hundred. In the present case, five machine 
groups are involved and the input card will look like 
the following: 

Card Columns: 1-4 
0005 (Number of Machine Groups) 

In addition to stipulating the number of machine 
groups involved, the name of each must be given. 
These names must be punched exactly as they appear 
on the order tape. The Order Analyzer assumes that 
the machine name on the on-order tape is in binary 
coded decimal. It also assumes that six IBM card code 
characters are used for each name on the input card. 
Since it is possible that there are as many as 18 ma­
chine groups, two cards may be necessary and have 
been made standard for this input information. If 
there were 18 names, these names would occupy col­
umns I through 72 of the first card and I through 36 
of the second card. In our example there are five 
machine groups. Their names will therefore occupy 
columns 1-30 of the first card, and the second card 
(which must also be entered) will be blank. Since the 

Synthetic Order Tape Generator was used to create 
an order tape for our example, the machine groups 
have merely been identified on the order tape by the 
numbers 1-5. The first name card will therefore look 
as follows: 
Card Columns: 1-6 

000001 
7-12 

000002 
13-18 

000003 
19-24 25-30 

000004 000005 

Another input card must be added to provide the 
order analysis program with information regarding 
the format of the order records. As previously indi­
cated, the order record contains information which is 
constant for each order as well as information which 
varies for each operation in the order's route. The 
following input card signifies that there are five words 



of constant information and three additional 'words 
of information for each operation: 

Card Columns: 1-4 5-8 
0005 0003 

Some of the input information required by the 
order analysis program varies from one machine group 
to another. Thus it is necessary to state this informa­
tion on a separate input card for each of the machine 
groups involved in the simulation. Since there are 
five machine groups in our example, five cards will be 
required. Each contains information about a single 
machine group. 

The first item of information on each of these cards 
will represent the cost of using a machine - the hourly­
machine-labor rate for that machine group. Needless 
to say, these rates must be the same as those specified 
to the simulator. This information will be placed 
within columns 1-13 of each card and punched to the 
extreme right of the field. Right justification will be 
the rule in all of the fields on these cards. 

The five cards shown below contain the hourly­
machine-labor rate information in columns 1-13. 1£ 
no decimal point is punched in these columns the 
number is assumed to have two decimal places. The 
information required for the remaining fields in these 
cards is described below. 

Card 
Cols: 1-13 14-24 25-35 36-46 47-57 58-68 69-72 

0000000010.00 I.EOO 2 
0000000009.00 I.EOO 2 
0000000012.00 I.EOO 2 
00000000 15 .00 I.EOO 2 
0000000008.53 I.EOO 2 

In the discussion of order scheduling, a procedure 
for adjusting the processing times given on the order 
ta pe was discussed (pages 20-21). The order analysis 
program should use these adjusted times. Its analysis 

of the processing times of all the orders on the order 
tape can thereby be made in terms of the more real­
istic adjusted processing times. 

In order to do this it requires an identification of 
the polynomial which was the basis for adjustment. 
Five fields between columns 14-68 in each of the 
machine-group cards are reserved for this type of 
information. 

It should be expressed in floating point according 
to the following scheme: 

Columns: 14-24 Constant term of scheduling transformation 
polynomial. 

25-35 First-degree coefficient of scheduling transfor· 
mation polynomial. 

36-46 Second-degree coefficient of scheduling trans­
formation polynomial. 

47-57 Third-degree coefficient of scheduling trans­
mation polynomial. 

58-68 Fourth-degree coefficient of scheduling trans­
formation polynomial. 

In addition to defining any polynomial transforma­
tion, the order analysis program should be advised 
as to whether the log-antilog routine will be utilized 
(page 21). An additional Logarithm Transformation 
card is required to fully accomplish this. Any integer 
may be punched in this card. In the illustration 
below, the integer 0001 has been used: 

Columns: 1-4 
0001 

The program will compare this integer with what­
ever has been punched in columns 69-72 of the five 
cards discussed above. Wherever the same integer has 
been placed in these columns, the log-antilog routine 
will be utilized. 1£ the integer in columns 69-72 is not 
the same, this routine will not be utilized. Thus it 
may be employed in the case of some machine groups, 
and not in others. 

Appendix 51 



0 I 0 

0 MACHINE GROUP MEAN VALUE 469.28 MEAN TIME 5.78 
I 
I 0 

DEC. VALUE 1 2 3 4 5 6 7 9 10 TOT. PCT. CPCT • 

0 LRAN. 1. 20 205.08 408.97 612.85 S16.73 1020.62 1224.50 1428.38 1632.27 1836.15 0 
TIME LR/AV. 0.00 0.44 0.87 1. 31 1.74 2.17 2.61 3.04 3.48 3.91 

1 0.03 0.00 73. SO. 51. 3S. 17. 7. 6. 6. 1. 3. 282. 44.90 100.00 

0 2 3.24 0.56 35. 44. 27. 16. 9. 6. 1. 1.. 1. 2. 142. 22.61 55.10 (I 
3 6.44 1.12 19. 27. 12. 10. 4. 2. 2. 2. O. O. 78. 12.42 32.48 
4 9.65 1.67 18. 16. 6. 6. 2. 4. 3. 1. O. O. 56. 8.92 20.06 

0 5 12.86 2.23 8. 5. 9. 1. 1. 3. 1. O. O. O. 28. 4.46 11.15 0 
6 16.07 2.78 6. 5. 4. 3. 4. O. O. 1. O. O. 23. 3.66 6.69 
7 19.28 3.34 2. 3. 1. O. O. O. O. O. O. O. 6. 0.96 3.03 

0 8 22.49 3.89 2. O. 1. O. l. o. O. O. O. O. 4. 0.64 2.07 0 
9 25.70 4.45 2. O. 1. O. O. O. O. O. O. O. 3. 0.48 1 .• 43 

10 28.91 5.00 O. 1. O. 2. 1. 1. 1. O. O. O. 6. 0.96 0.96 

0 TOT. 165. 181. 112. 76. 39. 23. 14. 11. 2. 5. 628. 0 
PCT. 26.27 28.82 17.83 12.10 6.21 3.66 2.23 1. 75 0.32 0.80 

0 CPCT • 100.00 73.73 44.90 27.07 14.97 8.76 5.10 2.87 1.11 0.80 0 

0 0 

0 
i 

0 I 

0 FINAL VALUE VS. TOTAL TIME MEAN VALUE 507.56 MEAN TIME 17.45 
I 
I 0 

DEC. VALUE 1 2 3 4 5 6 7 8 9 10 TOT. PCT. CPCT • I 
0 LRAN. 11.82 261.53 511.23 760.94 1010.64 1260.35 1510.05 1759.75 2009.46 2259.16 0 TIME LR/AV. 0.02 0.52 1.01 1.50 1.99 2.48 2.98 3.47 3.96 4.45 

1 0.03 0.00 270. 180. 76. 36. 17. 9. 3. O. 1. O. 592. 59.20 100.00 

0 2 15.35 0.88 15. 122. 46. 26. 9. 9. 3. 1. 1. 1. 233. 23.30 40.80 (I 3 30.67 1.76 O. 30. 53. 19. 4. 2. 1. 1. O. O. 110. 11.00 17.50 
4 45.99 2.64 O. O. 13. 11. 8. 3. O. o. o. O. 35. 3.50 6.50 

0 5 61.31 3.51 O. O. 1. 6. 3. 3. 4. 1. O. 1. 19. 1.90 3.00 0 6 76.64 4.39 O. O. O. 1. O. O. o. O. O. 1. 2. 0.20 1.10 
7 91.96 5.27 O. o. O. o. Z. 2. o. O. 1. O. 5. 0.50 0.90 

0 8 107.28 6.15 O. O. O. o. O. 1. O. O. O. O. 1. 0.10 0.40 0 9 122.60 7.03 O. O. O. a. o. O. 1. 1. O. O. 2. 0.20 0.30 
10 137.92 7.91 O. O. O. O. O. O. O. o. 1. O. 1. 0.10 0.10 

0 TOT. 285. 332. 189. 99. 43. 29. 12. 4. 4. 3. 1000. 0 
PCT. 28.50 33.20 18.90 9.90 4.30 2.90 1.20 0.40 0.40 0.30 

0 CPCT • 100.00 71.50 38; 30 19.40 9.50 5.20 2.30 1.10 0.70 0.30 0 

0 0 

0 10 
MATERIAL COST VS. UNITS MEAN. VALUE 308.12 MEAN UNI TS O. I 

0 I 0 
DEC. VALUE 1 2 3 4 5 6 7 8 9 10 TOT. PCT. CPCT • I 

0 LRAN. 1.00 220.31 439.61 658.92 878.22 1097.53 1316.83 1536.14 1755.44 1974.75 I 0 UNITS LR/AV. 0.00 0.71 1.43 2.14 2.85 3.56 4.27 4.99 5.70 6.41 
1 O. O. 514. 241. 120. 61. 33. 18. 7. 3. 1. 2. 1000. 100.00 100.00 I 

0 2 O. o. O. O. O. o. O. o. o. O. o. o. O. O. o. 0 3 O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. 
4 O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. 

0 5 O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. 0 6 O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. 
7 O. O. O. O. O. O. O. O. O. O. O. O. o. Q. o. 

0 8 O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. 0 9 O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. 
10 O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. 

0 TOT. 514. 241. 120. 61. 33. 18. 7. 3. 1. 2. 1000. 0 
PCT. 51.40 24.10 12.00 6.10 3.30 1.80 0 • .70 0.30 0.10 0.20 

0 CPeT • 100.00 48.60 24.50 12.50 6.40 3.10 1.30 0.60 0.30 0.20 
0 

0 0 
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