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A.B.C. ANALYSIS DATE 01/07/67 PAGE 51
CLASS CODE ANNUAL USAGE STOCKHOLDING GROSS MARGIN ITEM COUNT
£ CuM % CuM % CuM % UNITS CuM %
At 830937 40.4 68548 45.5 81980 36.2 75 12.6
A2 397213 59.7 28721 64.6 41237 54.4 88 27.3
A3 13716 60.3 . 1092 65.4 1583 55.1 5 28.2
B1 679631 93.4 40732 92.4 85328 92.8 339 85.1
B2 87291 97.6 7016 97.1 10921 97.7 48 93.1-
83 1525 97.7 130 97.2 185 97.7 1 93.3
c1 45727 99.9 3842 99.7 4931 99.9 38 99.7
c2 960 99.9 180 99.8 105 99.9 1 99.8
Cc3 891 100.0 230 100.0 98 100.0 1 100.0
TOTALS 2057891 150491 226368 596
Figure 12 ABC Analysis Summary Table
A.B.C. ANALYSIS DATE 01.07.67 PAGE
ANNUAL USAGE STOCKHOLDING GROSS MARGIN ITEM COUNT
PERCENTAGE ANNUAL USAGE £ CuM % £ CuM % £ CuM % UNITS CuM %
5 109282 5.3 8402 5.6 17380 7.7 5 .8
10 102329 10.3 7143 10.3 17898 15.6 9 2.3
15 102123 15.3 7318 15.2 12003 20.9 9 3.9
20 101072 20.2 7526 20.2 9927 25.3 9 5.4
25 101578 25.1 7412 25.1 6529 28.2 10 7.0
30 102837 30.1 7521 30.1 6219 30.9 10 8.7
35 102973 35.1 11631 37.8 6828 33.9 11 10.6
40 103221 40.1 11258 45.3 5087 36.2 1" 12.5
45 103118 45.1 7501 50.3 9937 40.6 18 15.1
50 102966 50.1 . 7488 55.3 10869 45 .4 20 18.8
55 102998 55.1 7475 60.3 11621 50.5 24 22.8
60 102793 60.1 7301 65.1 10032 54.9 28" 27.5
65 102985 65.1 7218 69.9 12938 60.6 35 33.4
70 102894 70.1 6817 74.4 14892 67.2 42 40.4
75 101262 75.0 5838 78.3 14999 73.8 50 48.8
80 103116 80.1 5488 81.2 14582 80.3 55 58.1
85 103005 85.1 7458 86.9 13923 86.4 57 67.6
90 102816 90.1 7215 91.7 12268 91.8 71 79.5
95 101936 95.0 5053 95.0 9268 95.9 65 90.4
100 102587 100.0 7428 100.0 9168 100.0 57 100.
TOTALS 2057891 150491 226368 596

—

Figure 13 ABC Analysis Preliminary Analysis Table
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Processing

The parameter record is read into store and the input magnetic tape file scanned to give the results
required according to the parameter settings described above.

If the preliminary analysis table is required first (to provide a guide to the selection of the A and B
limits) the program aggregates the sales, stock and marginal values in 5% increments and prints the
preliminary analysis table. No output Profile Results file is produced with this table and the input file
must be in descending sales value sequence.

If the ABC list and classification is required, the input Profile Results file must be in descending
sequence of sales value, and the input parameters set to the appropriate values.

The program will classify each item, print the ABC Analysis list and summary and may produce an
output Profile Results file for entry to the next routine, see Control System Selection.

The ABC Analysis Summary table is printed to give a summary of each of the classes Al, A2, A3, Bl,
etc; Sales Value, Stockholding, gross margins and item counts are accumulated for each class, includ-
ing cumulative percentages.

Output

1  Profile Results magnetic tape file (format as Input (1)). This is optional, unless the next program
is required (Control System Selection).

2 ABC Analysis list - optional

3  ABC Analysis Summary table (with list)

4 Preliminary Analysis table - optional
Each of the above reports is illustrated below:

Peripherals

1‘ card or paper tape reader
2 magnetic tape units

1 line printer

Source Language
1900 Compact COBOL
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INVENTORY LISTING DATE 01/07/67 PAGE !
(TEM  NUMBER DESCRIPTION UNIY C S L S ANNUAL STOCKHOLD ING GROSS
OF C M € L . USAGE ‘ MARGIN
MEAS UNITS £ UNITS £ £
AOO1 CHARAPYNE CASE B! 1 01 104 5950 357 482 256 416
A002 SODA THAWPIT CASE B! 1 01 104 9680 3872 972 291 968
A003 LEMON DRINK SUMMER GOLD CASE A1 1 01 104 3859 5017 328 361 m
A004 ORANGE DRINK SUMMER GOLD CASE A1 | 01 104 3920 5097 371 408 784
AOOS CAT FOOD PAWS CASE A1 1 01 104 2000 5001 187 392 800
A006 LASSIE LARGE CASE Al 1 01 104 1218 4872 132 475 487
AOO7 LASSIE SMALL CASE Al | 01 104 3113 4981 425 531 1089
AO10 CHAPPIE LARGE CASE B! 1.01 104 1561 4527 148. 377 546
AO11 SWOOP WILD BIRD FOOD CASE B! 1 01 104 1902 3996 173 294 761
AO12 TRILL BUDGIE SEED LARGE CASE A1 1 01 104 2272 4999 157 298 682
AO013 TRILL BUDGIE SEED SMALL CASE A1 1 01 104 . 1952 4880 168 353 781
AO14 WINALOT LARGE CASE B3 0 01 104 853 1280 79 71 S12
AO15 WINALOT SMALL CASE B3 0 01 104 2276 1821 195 78 910
A016 KATKINS CASE Al 1| 01 104 2402 4564 237 356 960
AO17 WHISKAS HANDY CASE Al 1 01 104 1321 4227 129 361 528
A018 KIT-E-KAT HANDY CASE A1 1 01 104 2124 4673 237 403 1062
AO19 PAL MEAT LARGE CASE A1 1 O1 104 1184 4972 13 396 829
LIST TOTALS 2057891 150491 226368
Figure 14 Control System Selection Routine - Inventory Listing
48 4046 (9.67)




Control System Selection Routine ' 353

Objective

To provide Management with the facility to allocate automatically any one of four control systems to
each item in the inventory.

Input
1 Stock Master magnetic tape file - see Section 5.5.2 in Item Number sequence.
2 Profile Results magnetic tape file - see Section 5.5.4 - in same sequence as (1). '
(Output from the ABC Analysis routine and containing ABC classification in each item record.)

3 A punched card (or paper tape block) containing nine numbers selected to define with the control
system marker allocated to the nine item classifications.

Note: The nine numbers may be selected from the list given below. The same control system may be
applied to more than one classification.

0 = fixed re-order point, random ordering.
1 =variable re-order point, random ordering, using Box-Jenkins two-point predictor.
5 = fixed re-order point, cyclical ordering.
6 = variable re-order point, cyclical ordering, using Box-Jenkins two-point predictor.

See Chapter 4, Implementation, for suggested control system selection.

Processing

The Control System Selection parameter record is read into store, after which the Profile Result
magnetic tape file is examined, record by record.

Each corresponding record on the Stock Master magnetic tape file is written to an output file to include
the ABC classification and the corresponding selected system marker as determined by the input .
parameter card.

A printed list of each item giving the classifications etc., may be output if required.

Output

1 Stock Master magnetic tape file - format as Input (1) - containing ABC classifications and selected
system markers.

2 Inventory list as illustrated below - optional.

Peripherals

1 card or paper tape reader
3 magnetic tape units

1 line printer

Source Language
1800 Compact COBOL
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Demand Analysis Routine 354

Objective

To determine statistical demand characteri'sti‘cs, for each item selected for further analysis, providing
that the system marker is 1 or 6.

Input
1 Demand History file. As defined in Section 5.5.1.
Note: A minimum of about 24 demand points is recommended for initial analysis. If seasonality
is to be investigated, two years' data are required.
2 Demand Analysis Parameter record. This record contains the following options for the demand
analysis:
Limit of forecast base or interval
Confidence limit for significance test
List format parameter
Processing parameter for the Optimal Prediction Parameter routine.
Limit of forecast base: The value of this parameter decides which-items from the Demand History

file will be processed in this routine, and can have the value 1, 2, 4, etc., to correspond with a
forecast interval - see Section A.3.1.

Confidence limit for significance test:The value of this parameter will represent the upper level of
confidence to be applied to the single tail normal distribution test (see Section A.3.4.).

List format parameter: If this parameter is set to '0' an abbreviated print format will be output on
the printer. If set to '1', the full print format will be output (see Output, below).

Processing parameter for Optimal Prediction Parameter routine: If set to '0' only those items having
either a cycle base or trend indicator determined from the Demand Analysis will have an indicator
set in the output Demand History file.

If set to '1' all items with the required forecast base for processing through this routine will have
an indicator set in the.output Demand History file.

This indicator determines which items are processed in the Optimal Prediction Parameter routine.

Processing

For each item the following computations are performed:

1 Minimum forecast interval, (as in the Stock Profile Analysis).
2  The arithmetic mean of demand (y).

3 Box-Jenkins proportional control parameter (y,) from an analytical formula (see Section A.3.2,
equation 13) and selected to give minimum A.

4 Lambda (A) the ratio of error variance (associated with the selected value of yo) to the demand
variance.

5 Serial correlation coefficients of demands with lags, 1, 2, 3 and yearly (for use in 3 above) and
in the test for seasonality.

6 Significance factors derived from the single tail normal distribution test (see Section A.3.4) which
determine if there is either seasonality or trend in the demand history.

7 The OPPR Inclusion Marker is set to '1' and the Cycle Base set equivalent to one year in the output
Demand History file if:

the serial correlation coefficient for lag one year is >0.5 and is significant by test 6, or
the serial correlation coefficient for lag 1 is >0.5 and is significant AND A < 0.5.

4046(1.70) 5 1



DEMAND ANALYS!S DATE 01/07/67 PAGE 2
ITEM MIN IMUM DEMAND UNIT AVERAGE GAMMA SERIAL CORR, TAU TAU CYCLE TREND
. NUMBER FORECAST SERIES OF DEMAND ZERO LAMDA COEFFICIENTS 1 M BASE IND.
INTERVAL LENGTH MEASURE R1 RM
12041 1 104 EACH 4.51 0.65 0.81 0.55 -0.03 5.62-0.98 .
12086 4 104 EACH 1.53  0.05 1.03 -0.01 0.24 0.03 1.18
13150 1 104 EACH 985.18 0.85 0.28 0.84 0.86 8.68 6.08 52
14921 2 104 EACH 3.11 1.00 0.30 0.84 0.84 6.30 5.77 26
15006 4 104 EACH 1.53 0.05 1.00 0.16 0.89 1.02 4.61 13
15008 1 104 Doz 20.75 0.70 0.45 0.73 -0.50 7.91-6.14 .
15389 1 104 GRSS 115.22  0.05 1.01 0.06 -0.07 1.04-0.95
e —
Figure 15 Demand Analysis - Full Printer Output
DEMAND ANALYSIS DATE 01/07/67 PAGE 2
| TEM MINIMUM DEMAND UNIT AVERAGE GAMMA CYCLE TREND
NUMBER FORECAST SERIES OF DEMAND ZERO BASE INDICATOR
INTERVAL LENGTH MEASURE
12Q4| 1 104 EACH 4.51 0.65 .
12086 4 104 EACH 1.53 0.05
13150 1 104 EACH 985.18 0.85 52
14921 2 104 EACH a.n 1.00 26
15006 4 104 EACH 1.53 0.05 13
15008 1 104 obz 20.75 0.70 .
15389 1 104 GRSS 115,22 0.05
—_—— ——

Figure 16 Demand Analysis - Abridged Printer Output
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The OPPR Inclusion Marker is set to '1' and the Cycle Base set to unity in the output Demand
History file if the serial correlation coefficient for lag one year is non-significant AND:

the serial correlation coefficient for lag 1 is _>0.5, and is significant

AND 1984 0.3, or

.processing parameter for OPPR (see above) is set to '1' on input to this routine.
The first of these cases causes the trend indicator to be set.

The OPPR Inclusion Marker is set to '0' and the Cycle Base set to unity in all other cases.

Output

1

Demand History file. An updated Demand History file (format as Input (1)) containing, in addition
to the updated fields, indicators set to determine which items will be processed in the Optimal
Prediction Parameters routine.

2 Demand Analysis list. Either a full or abbreviated list format may be output on the printer by
setting the appropriate parameter (see Figures 15 and 18).
Peripherals

1 card or paper tape reader

2 magnetic tape units

1 line printer

Source Language
PLAN 3 and 1900 FORTRAN
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Optimal Prediction Parameter Routine; . 3.5.5

.Objectlves
For items having system marker 1 oré:

1 To calculate seasonal factors (where appropriate) to determine, for each selected item, the
optimal pair of prediction parameters and to calculate for all items the values requlred by the
System Performance Estimation routine (Section 8.5.6), and the initial (starting) values required
by the Stock Forecasting and Monitoring routine (Section 3.6.6), or

2 To re-calculate seasonal factors (where appropriaté) on a routine basis where revision of pre-
diction parameters is not required.

Input
Demand History file (as defined in Section 5.5.1) previously output from last run of:
1 Demand Analysis routine (see Section 3.5.4) if Objective (1) required - indicated by Switch 23

OFF - or

2  Stock Forecasting and Monitoring routine (Section 3.6.6) if Objective (2) required - indicated by
Switch 23 ON.

Processing

If switch 23 ON; compute for each item with Cycle Base >1 the following:

1 Reduced demand series, e.g. if Forecast Interval were '4' each successive four demand points
are summed such that a series with 104 demand points would be reduced to a series of 26 points.

‘2 A new set of seasonal factors using the partial sums method - see Appendix A, Section A.3.3.
If switch 23 OFF; compute, for each item with OPPR Inclusion Marker = 1, the following:

3 Reduced demand series, as Processing (1) above.

4 Seasonal factors as Processing (2) if cycle Base »>1.

5 The sum of squares of prediction errors for successive pairs of prediction parameters (yo and y,)
in a progressive box search - see Notes below. Seasonal factors are applied if calculated in (4).

The pair of prediction parameters giving the smallest sum of squares of errors is chosen as optimal.
If OPPR Inclusion Marker = 0, the value of Y, computed in the Demand Analysis routine is selected
and 7, set to zero.

Compute the following for all items in'the input file, using prediction parameters chosen in the manner
described:

6  Standard deviation of errors ()

7  Mean error (e)

8  The ratio of error variance to demand variance: A = 0, 2/a'),2
9

Final deseasonalized demand forecast (J’:\T) which is used as initial forecast in Stock Forecasting
and Monitoring routine.

10 Smoothed mean absolute deviation of errors (&) and smoothed error (8). These are calculated
as
ge “

d=y35 €=

v

Notes .
1 Unless it is required orily to recompute seasonal factors (Objective 2), this program must be run
in conjunction with, and after the Demand Analysis routine.

2  For each item to be treated as seasonal, a Cycle Base (>1) will always be recorded in the input
item record, but note that items with less than two years demand history cannot be treated as
seasonal in the analytical routines.

3 Non-seasonal items are output with a single seasonal factor of 1.00 in the magnetic tape file record.
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OPTIMAL PREDICTION PARAMETER ANALYSIS

ITEM GAMMA  GAMMA S I GMA
NUMBER ZERO ONE . ERROR.
12041 0.70 0.00 3.8

13150 0.50 0.00 140.0

LAMBDA MEAN

0.81
0.14

Figure 17 Optimal Prediction Parameter Analysis - Printer Output
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ERROR
0.1
-21.9

P

DATE 01/07/67

CYCLICAL FACTORS
F- P

1.31
1.68
1.63
1.64
1.87

2.67
3.40
3.52
2.90

PAGE 5
P F
5 1.44
10 2,00
15 1.61
20 2.10
25 2.46
30 2.15
35 3,05
40 3.56
45 3,36
50 1.15
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4 The Cycle Base is always the number of forecast intervals in a year, e.g. a seasdnal item with a
forecast interval of '2' will have a cycle base of '26' if weekly data are recorded in the Demand
History file and a cycle base of '6' if monthly data are recorded.

The search for optimal prediction parameters (Processing (5)) starts with y, set to the value
derived in the Demand Analysis routine, and Y, set to zero. The forecasting process is simulated
over the reduced demand series - see Processing (3) - taking account of seasonal factors if cycle
base >1. The sum of squares of forecast errors is computed.

This process is then repeated successively for the pairs of values [v,,v;1: [(G,- 0.1), G,],

[(Gg - 0.1), (G + 0.1)], [Go, (Gy + 0.1)], [(Go+ 0.1), (G1+ 0.1)], [Go+0.1), G ], [(Gg + 0.1),

(Gy - 0.1)], [G, (G - 0.1)] and [(Gg - 0.1), (G, - 0.1)], with the restrlction that Yo may not

have a value outside the range 0.05 to 1.0 and ¥, a value outside the range 0 to1.0. G,and G, are |
the values of vy, and Y, respectively, used in the previous paragraph and are thus the co-ordinates
of the centre of a 'box' of which the co-ordinates listed in this paragraph represent the mid-points

of the sides and the corners, enumerated clockwise starting with the mid-point of the left-hand side.

The sum of squares of errors is computed for each of these pairs of values. If any is less than

that computed for the centre of the box (G, G,), the pair of values giving the lowest sum of squares
of errors is selected as the centre of a new box and the process repeated, except that pairs of
values used in the previous box are not used again, The search ends when the centre of the box
gives the lowest sum of squares of errors and the corresponding values of y, and y, are selected

as optimal.

Output

1  Anupdated Demand History file now containing revised seasonal factors if (Objective (2)); or the
selected pair of prediction parameters (yo and v,), seasonal factors where appropriate and the
values computed in Processing 6 to 9 if (Objective (1)).

2  Optimal Prediction Parameter Analysis list (Objective (1) only) giving key information about each
item for which the OPPR Inclusion Marker was set in the input Demand History file - see Figure 17.
Items not so covered are omitted from the list.

Peripherals
2 magnetic tape units
1 line printer

Source Language
PLAN 3 and 1900 FORTRAN

57
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Performance
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SYSTEM PERFORMANCE ANALYSIS DATE 01/07/67 PAGE 4
UNIT SERVICE AVERAGE STOCK QUANTITIES AVERAGE ECONOMIC ORDERING
ITEM NUMBER / DESCRIPTION OF LEVEL ORDER ORDER ORDER CcosT INV.
ME ASURE % INT. MINIMUM AVERAGE MAXIMUM QUANTITIES QUANTITY £ RATE
12041 EACH 95.0 1 6 8 10 4
SPEEDOMETER UNIT 2 10 15 9
3 12 19 13
4 15 24 18
6 19 33 27
20 34 28 0.75 15.0
12086 EACH 95.0 1 3 4 4 0
REAR AXLE UNIT . 4 4 S 1
6 5 6 2
8 S 7 3
12 6 8 4
8 13 9 0.75 15.0
13150 EAbH 95.0 1 202 700 1187 985
OlL FILTER 770 1337 1135 0.75 15.0
2 1187 2172 1970
3 1680 3158 2955
4 2172 4143 3940
6 3158 6113 5911
14921 EACH 95.0 1 o 1 2 1
LIMITED SLIP DIFFERENTIAL UNIT 2 2 4 3
) 3 3 5 4
4 4 7 6
4 7 6 0.75 15.0
6 5 10 9

Figure 18 System Performance Analysis - Item List

58 : 4046 (9.67)




System Performance Estimation Routine 35.6

Objective

To determine the expected performance of the adaptive control system from demand and prediction
statistics derived in the preceding analysis routines and, in general, to act as a guide to Management
for selection of an acceptable inventory policy.

. Input

1 ' Demand History file. This file should have been processed and updated through at least two of the
preceding analysis routines in order to obtain prediction and demand statistics for items selected
for inclusion in an adaptive control system. Each item record may contain one of four Service
Level Group codes, one of ten Investment Rate Group codes and an individual Order Cost. The
last two apply only if Performance Parameter Record 3 is effective.

2 Performance Parameter records. Two or three cards or paper tape blocks are requiréd as input. .
Record 1 contains the following parameters:
Currency unit: (maximum four characters).
. Ordering cost: expressed in the same units as sales and cost prices and indicated by currency unit.

If set to '0', no economic re-order quantlty calculations will be performed except under control
of Record 3 - see below.

Investment rate selected (expressed as decimal fraction): this permits a blanket rate to be applied
to the total inventory. It must be zero if Record 3 is to be effective.

Preferred ordering interval parameter: intended for use prior to the selection of individual item
ordering intervals. In addition to the preferred interval, expected stockholding details for two
ordering intervals above and below are printed.

List selection parameter: if set to '0' both the summary table and the list will be printed (see Figures
18 and 19) based on the selected order interval for each item. If set to '1’, only the summary

table (Figure 19) will be printed, based on the preferred order interval indicated on the parameter
record (see above).

Limit of forecast base: the value of this parameter decides which items from the Demand History
file will be processed in this routine, and can have the value 1, 2, 4, etc., to correspond with a .
forecast interval, e.g. a value of '4' excludes all items with a forecast interval greater than 4.

Record 2 contains four customer service levels chosen by Management and expressed as percentages,
together with their associated factors (K) drawn from a normal distribution (see table, Appendix B).

The appropriate service level is selected by tlie service level group field in the Demand History -
file record.

Record 3 contains ten investment rates for the ten permitted Investment Rate Groups. It is read only
if the Investment Rate in record 1 is zero. Individual order costs apply if a blanket ordermg cost is
not present on the first card. .

Processing
ITEM LIST REQUIREMENTS (see Section A. 8)
For each item selected for analysis compute:

1 Expected minimum, average and maximum stock levels for the ordering interval selected and at
the selected customer service level (see Section A.4).

2  The average order quantity for the selected ordering interval.

3  The economic order quantity if desired (see Performance Parameter Records 1 and 3).

SUMMARY TABLE 1 REQUIREMENTS (see Section A.8) -

1  Accumulate the following quantities within each selected customer service level group and the
total for all items:

Number of items.

Safety stock value at cost, i.e. minimum expected stock.
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COSTS, BASED ON AN ORDERING COST OF £ .20

INVESTMENT TOTAL STOCK ANNUAL NUMBER
RATE VALUE L OF ORDERS
5.0 48957.0 10071.0
7.5 41552.0 12332 0
10.0 37525.9 14241.0
12.5 34158.3 15921.0
15.0 31939.6 17442.0
17.5 30213.7 18840.0
20.0 28823.8 20139.0
22.5 27576:3 21361.0
25.0 26699.1 22517.0

END OF RUN

THE FOLLOWING TABLE SHOWS THE EFFECT ON TOTAL STOCK OF VARIOUS STOCKHOLDING

SYSTEM PERFORMANCE SUMMARY TABLE ! DATE 01/07/66 PAGE L]
SERVICE LEVEL GROUP 1 2 4 TOTAL
SERVICE LEVEL % 90 0 95.0 97.0 99.0
NUMBER OF ITEMS IN GROUP 123.0 788.0 98.0 18.0 1027.0
SAFETY S10CK
SAFETY STOCK AT COST [4 893 1 6967.2 68595 139.1 8684.9
AVERAGE ANNUAL SALES AT COST [4 *79188.3 653586 .4 69527.2 15081.8 8181083.7
SAFETY STOCK TURNOVER RATIO 88.7 93.8 101.4 114.2 94.2
TOTAL CURRENT STOCK MOLDING [ 3521.2 29388.0 2870.8 583.8 36363.8
AT MINIMUM STATISTICAL ORDERING INTERVAL
TOTAL AVERAGE STOCK 4 1731.2 13413.0 1403 .8 301.5 16649.5
TURNOVER RATIO 45.7 48.7 49.95 $2.7 48.6
NUMBER OF ORDERS PER YEAR 5821.0 40001 .0 4753.0 883.0 $1458.0
AT PREFERRED ORDERING INTERVAL
TOTAL AVERAGE STOCK £ 1931.2 15112.7 1576.3 301.5 18921.7
TURNOVER RAT0 41.0 43.2 44 $2.7 43.2
NUMBER OF ORDERS PER YEAR 469).0 31615.0 3853.0 883.0 41042.0
USING ECONOMIC REORDER OUAﬁTITY FORMULA; BASED ON INVESTMENT RATE OF 20.0% AND ORDERING COST OF £ .20
TOTAL AVERAGE STOCK £ 2932.8 22715.8 2687.9 487.3 280821.8
TURNOVER RATIO 27.0 20.8 25.9 32.6 28.4
NUMBER OF ORDERS PER YEAR 2040.0 15749.0 2002.0 348.0 20139.0
SUM OF ROOT (YBAR X COST PRICE) 2084.6 222721 2831.8 492.5 28481.0

Figure 19 System Performance Analysis - Summary Table 1
SYSTEM PERFORMANCE SUMMARY TABLE 2. DATE 01/07/7 PAGE 9

Figure 20 System Performance Analysis - Summary Table 2
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Average annual turnover value at cost.
Total current stock holding value at cost.

2  Depending upon the value of the List Selection parameter (Performance Parameter record 1 above)
accumulate:

Total average stock value.

Number of orders per year within the selected customer service levels, and summarize
under the following headings:

Minimum statistical ordering interval i.e. basic time period chosen - week, month etc.

Preferred order interval chosen from either the input record or parameter record
according to the List Selection parameter setting.

Economic re-order quantity using a selected investment rate and ordering cost.

3 Calculate the stock turnover ratio for each service level group and the total stock for each of the
summary tables above.

4  For the economic re-order quaf\tity summary calculate the quantity ;JY Cp for each item and
accumulate for each service level group and the total stock. This is omitted if more than one
Investment Rate is applicable. Refer to equations (45) and (48), Section A.8.

SUMMARY TABLE 2 REQUIREMENTS

1 Compute the total stockholding value which would result from each of a range of investment rates
commencing at 5%, incremented by 23% to a maximum of 25%, based on the ordering cost specified
and using the economic re-order quantity formula. (See Section A.8, equation 45.)

2 Calculate the number of orders required for each of the values in 1 above. (See Section A.8,
equation 48.)

Summary Table 2 calculations are omitted if more than one Investment Rate is applicable

Output
Item list and two summary tables - see Figures 18 to 20.

The item list and summary tables may be selected or omitted by appropriate parameter settings (see
Input Performance Parameter Record 1). Summary Table 2 is omitted if more than one Investment
Rate is used.

Peripherals

1 card or paper tape reader
1 magnetic tape unit

1 line printer

Source Language
PLAN 3 and 1900 FORTRAN
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Transactions or

Magnetic Tape
Creation -
Transaction File

Transaction
File
System Flowchart
STORES TRANSACTIONS LIST DATE - 28/02/67 PAGE

TRANS LOC LEDGER INT.ORDER DATE ITEM NO. U.0.M. QUANTITY-1 QUANTITY-2
TYPE CODE  A/C NO. REFERENCE
1 1s A1311 280267 0111 EACH 963
12 15 €921 280267 0111  EACH 17
13 15 2376 16098 270267 0111 EACH 798 18
17 15 A731 15937 270267 ot EACH 17 17
21 15 AB831 280267 o1t EACH 83
21 15 A785 280267 o111 EACH 37
21 1s A797 280267 0111  EACH 42
21 15 A731 280267 0565 EACH 25
21 15 A831 280267 0586 EACH 13
19 15 A732 18576 260267 0731 EACH 50
15 15 A731 B7218 280267 0112 EACH 17
14 15 A932 18736 280267 0112 EACH 15
. 20 15 A797 270267 0738 EACH 25
21 15 A831 280267 0111 EACH 10
12 15 C936 280267 0591 EACH 8
1 1s AT312 280267 0631 EACH 1027
13 15 2478 16095 270267 0112 =ZACH 256
13 15 2581 16003 270267 0136 EACH 523
17 15 AB31 16021 280267 orm EACH 5
21 15 A731 280267 0287 EACH 215
314 19 4087 35
99 956 010367 334 20 4112 35
21 16 A93) 280267 0110 EACH 36
END OF RUN 317 TRANSACTIONS
Figure 21 Transaction File Creation - Transaction List
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SECOND
DOC.REF

87

87
11839
19327
1A732
83112
18721
19211

93
G7318
2A837
19732
88

85
85
11837
29871

18732

DUE DATE PRIORITY

170467
120467
150367
120367
120367

120367
180367

070367

100367

02

01
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OPERATIONAL ROUTINES 3.6
Magnetic Tape Creation Routine - Transaction File 3.6.1

Objective
To create a magnetic tape file of stores transactions.

Input

One or more batches of transactions (punched on either cards or paper tape) separated by batch control
total records if desired.

Note: Subsequent programs in L.C.T. SCAN System 1 process the following types of transactions:
Audit requests
Stock adjustments
Stock receipt and scrap
Returns outwards
Unscheduled issues
Returns inwards
Replenishment order balance adjustments
Demands
Refer to: Chapter 2, Section 2.2.3 for a description of these transactions,
Chapter 5, Section 5.3 - for the record formats.

Processing

Each transaction record is written to an output magnetic tape file after performing validity checks
on the type of field content. At the same time a listing of each transaction is printed.

No transactions with an invalid transaction code will be accepted.

Batch control records, if present, will cause accumulated totals of the transaction codes and quantity
fields to be printed, as well as the contents of the batch control record, before resuming the trans-
action listing. ’

Note: It is not necessary to sort transactions prior to processing; once the magnetic tapé file has been
created, standard LC.T. Sort software may be used.

Output
1 Transactions magnetic tape file - see Section 5.5.3
2 Transaction List - see Figure 21.

Peripherals
1 card or paper tape reader
1 magnetic tape unit

1 line printer

Source Language
PLAN 3
Notes

1  Provision has been made within this program for a user to insert his own CHECKDIGIT subroutine
for item numbers.

2 The presence of an asterisk on the list indicates an error in the transaction record. This record
is not written to the output magnetic tape.
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Sort/Merge Routines .62

Sort
The Transactions magnetic tape file output from the previous program may be in any sequence.
Standard I.C.T. Sort software may be used to sort the file according to the preferred sequence.

Provision has been made to allocéte a priority code to each demand. This allows important demands
to receive priority allocation, especially useful if the stock is limited. The highest assignable priority
is 99: the minimum is zero. Priority codes may be allocated only to Demand Transactions.

Due date may be used also to assign pridrity allocation.

If due date overrides priority code (i.e. priority codes choose only between demands due
on the same day) the Transaction file will be sorted to:

Item number/Transaction code/Due date/Priority,

where the first key is the most significant. Overdue demands (back-orders) will then take
precedence over Priority code.

If priority is to override the due date, even if the item is overdue and has already been
back-ordered, both the Transaction file and Recirculating file (see next program) must be
sorted to: )

Item number/Priority code/Transaction code/Due date.
If priority code is not used, it will be necessary only to sort the Transaction file by
Item number/Transaction code/Due date.
All the above keys are ascending sequences except priority code which is descending sequence.

Merge

The sorted Transaction file may have to be merged with a recirculating Composite file (in the same
record format). Standard I.C.T. Merge software may be used, and care must be taken that both files
are in the same sequence as the required merge keys.

The magnetic tape file output from the 'Merge' will contain stock transactions in a sequence suitable
for processing in the next program; see Stock Updating and Allocation Routine.
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Stock Updating and Allocation Routine 363

Objectives

1  To update the stock position and maintain stock balance records.

2 To allocate physical stock to each demand in an agreed priority sequence
3 To issue a report of all stock items requiring replenishment.

4 To provide a link to other commercial system areas.

5 To provide the facility for a continuous stock audit on selected items.
6 To apply re-order point control to all stock items.

T  To provide control information on an exceptions basis.

Input

1  Stock Master magnetic tape file - see Section 5.5.2.

2 Transactions magnetic tape file - see Section 5.5.3.

3  Parameter record (punched card or paper tape) - see Section 5.6.14.
Processing

Items are processed serially in ascending sequence of item reference number. One, or more, trans-
actions may be in various sequences within each item number.

The normal sequence is (the first key is the most significant):

Item number (aécending)
Transaction code (ascending)
Due date (ascending)

'Priority (descending)
but see Section 3.6.2 for other possible sequences.

Unmatched records in the Stock Master are written to the updated Stock Master file unchanged.

Unmatched records on the Transaction file are notified by error message.

For each item the processing is as follows:

1

AN AUDIT REQUEST, Transaction Code '11’', if present, is processed first. This will generate an
output record on the Composite magnetic tape file, containing the 'counted' stock balance (if
present in the input record) together with the file record on-hand opening stock balance. The
priority code field is changed to '300' upon output.

Subsequent transactions affecting the stock-on-hand balance for this item will be output with a
priority code equal to '200' provided that the audit request is present. If an audit request is input
with a priority code of '300', no further action is taken, except to write the record directly to
output. However, all new transactions for that item will be processed and then output with a
priority code equal to '200'. Resubmitted Audit Transaction records (priority code '250') are
copied through to the output Composite file.

A later user routine must extract all such audit records and associated transactions from the
Compasite file for reconciliation by the Stores Auditor. If the user fails to extract such records
the recirculating Composite file will continue to collect transaction records affecting the item.

The following transactions, if present, will be processed next; but see reference to priority
codes below:

Stock adjustment: (Code 12) - this will alter the stock-on-hand balance.

Stock receipt and scrap: (Code 13) - the quantity good will be added to the stock-on-hand balance
and to the cumulative receipts balance and deducted from the stock-on-order balance. Scrap will
be deducted from the stock-on-order balance and added to the scrap accumulator. A unit is added
to the receipts count for each receipts transaction.
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Returns outward: (Code 14) - this is processed as though it was a negative receipt, except that
the receipts count is not adjusted.

Unscheduled issues: (Code 15) - this is deducted from the stock-on-hand balance and added to both the
period demand accumulator and the cumulative demand to date.

Returns inwards: (Code 17) - this is processed as though it was a negative issue (see Section 4.4.2.).
Replenishment order adjustment: (Code 19) - this simply adjusts the stock-on-order balance.
After the above transactions have all been processed the stock is ready for allocation, if required.

All of the above transactions, with the exception of transaction code 19, are output to the composite
file with certain data added from the Stock Master file record and with the priority code set to '150'
except where an audit request is present, in which case the priority code is set to '200'.

Note: Certain Transaction records are expected to be recirculated back to the Stock Updating
routine and these are merged with the new Transaction file before it is presented to the next
updating run. The system is able to recognize these recirculated records as such. However, other
types of output Transaction records should never be re-presented to the Stock Updating routine.
Normally, these are removed by subsequent of the SCAN system programs, but if inadvertently
this were not done they would be re-submitted to the Stock Updating routine. To avoid errors that
would otherwise result, the priority codes of these records are set to either 150 or 200 (depending
on the circumstances) when they are first output from the Stock Updating routine. I they are
subsequently re-submitted to this routine they are copied through to the output Composite file,

but no6 other action is taken with them.

Allocation of stock against demand is on a 'first come, first served' basis in the Stock Updating
routine, the correct sequence of presentation of the demands having already been secured - see
Section 3.6.2. The process of allocation reduces the stock balance and, therefore, employs a
system of pre-posting of issues. Where post-posting is required of some, or all issues Unscheduled
Issues (Transaction Code 15 - see paragraph (2) above) are used. These are posted to the stock
records before allocation against demand is attempted.

The user may permit part-shipments, in which case the physical stock is allocated to each demand
in turn until the stock is exhausted. The balance of the demands which cannot be satisfied is back
-ordered. However, if part-shipments are not allowed, an allocation will be made only if there

is enough stock to cover the full demand: either the demand for that item on the one customer order
is satisfied in full, or the full amount is back-ordered.

This choice is fixed for the run and is expressed by input parameter.

At the first attempt to allocate stock to a new demand, an Allocated Demand Transaction record
(Transaction Code 18) is always output to show thé quantity allocated (which may be zero) and the
quantity to follow. If this latter quantity is non-zero, a Back-order Transaction record (Transaction
Code 20) is also output.

When this back-order (it retains its original priority code) is re-presented to the Stock Updating
routine, an Allocated Demand Transaction record is output only if at least some stock can be
allocated. Meanwhile, it continues to circulate back to this routine.

When demand is back-ordered the Back-order Balance is incremented accordingly; when a back
-order is satisfied, the amount allocated is deducted from this balance.

Future demands (i.e. advance warning of demand) may be admitted to the system. If the due date
is more than a lead time away, the Transaction record will merely be copied to the output Com-
posite file without any other action.

If or when the due date comes within a lead time, the demand quantity is added to the Forward
Demand Balance and this fact noted by duplication of the quantity required in both quantity fields
of the output Transaction record.

The user has the facility of specifying (by input parameter) a future date which is the expected
issued, or despatch date for to-day's allocations. This allows for the situation where it takes
several days to deal with the orders once they have passed through the SCAN system, e.g. central
processing for remote warehouses or use of the system for manufacturing order control when it
is necessary to test availability of stock by allocation a few days ahead of requirement date.
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If or when the demand due date is equal to or earlier than this allocation date, allocation of stock
is attempted in the manner already described. If the demand were previously a forward demand,
as indicated by a non-zero second quantity field in the record, this quantity is deducted from the
Forward Demand Balance. The demand now generates an Allocated Demand record, and a Back
-order record if there is insufficient stock to covér the full amount.

The Period Demand Accumulator is updated the first time the demand is inspected with a due date not |
more than a lead time away. In this way the forward demand is allowed to influence forecasting at the
earliest reasonable date. When allocation of part or all of the demand occurs, the full demand is added

"to Cumulative demand to date.

When Allocated Demand Transaction records are created by the Stock Updating routine they are
all given a priority code of 150 or 200, irrespective of the priority allocated to the .original demand.
The reasons for this have already been explained in the note to paragraph (2) above.

After updating and allocating stock the following control action is performed:

(a) If either stock on hand or stock on order is negative, an error report is printed and the field
is zeroized. These conditions should be investigated by the user as they may indicate submission
of an invalid transaction.

(b) For randomly ordered items the re-order point or level is compared with the available stock
(i.e. sum of stock on hand, plus stock on order, less back orders) and, if the re-order point is
lower, no action is taken. Otherwise, a replenishment order record is written to the output
composite file and details printed on the replenishment order list.

Note: the normal replenishment order quantity is the system re-order quantity plus
the re-order point less the available stock, increased by the scrap factor percentage -
see Section A.2.3, Appendix A.

A switch within the program (see parameter record) will allow ordering for those items selected
for cyclical ordering, only during the time the switch is set. If the switch is set, for those items
having an order interval count of zero an order is calculated which is equal to the reorder point
minus the available stock. The order interval count is then set to minus one to inhibit further
small orders in the same system time period. If the available stock is greater than the reorder
point, no order is calculated but the Count field is still set to minus one since -sufficient available
stock exists to last until the end of the next order interval. Items selected for random ordering
are not affected by this switch.

(¢) The computed re-order quantity is then compared with the minimum order quantity and, if i
less, the minimum order quantity is output. Otherwise, if the minimum order quantity is not
unity (a zero minimum is assumed to mean unity) the computed order. quantity is increased
to an integer multiple of the former. The new order quantity is then compared with the maxi-
mum order quantity and, if greater, is reduced to the latter. The excess quantity is noted
on the replenishment order list as well as the amount actually ordered. The stock on order
balance is increased by the order quantity finally output, but not the excess.

(dy Stock on hand less back-orders is then compared with the minimum stock level. K the former
is greater than the latter no action is taken; otherwise, an Under Minimum record is output
to the Composite file. This will always include shortages. An Under Minimum record is

also output if the Available Stock (on-hand plus on-order minus back-orders) does not exceed
the Forward Demand Balance, unless this balance is zero.

—Q—. —

(e) If stock on hand is greater than the maximum stock level, an Over Maximum record is output
to the Composite file.

After all items have been processed a stock activity report is printed giving details of opening and
closing balances and transactions within the headings, demands, new orders, receipts and scrap.

Notes

1

Re-order point, or level, is the expected demand over the next replenishment delivery time
(lead time) plus safety stock.

Re-order quantity is the expected demand over the subsequent replenishment order interval plus
the re-order point less available stock.
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REPLENISHMENT ORDER LIST DATE 01/07/67 . PAGE 1

ITEM NUMBER/ S FORWARD STOCK ON STOCK ON BACK REORDER ORDER LOAD LEAD SUPPLIER
DESCRIPTION CC LC M uom DEMAND ORDER HAND ORDERED POINT QUANTITY INDEX TIME CODE
AOO! B! 01 | CASE 10 68 482 0o 642 492 2952.00 1.0 20064
CHARAPYNE
A006 Al 01 1 CASE o 15° 132 (] 228 201 1005.00 1.0 ‘19588

LASSIE LARGE

AO13 A1 01 I CASE [} 1" 168 0o 193 158 711.00 1.0 18732
TRILL BUDGIE SEED SMALL

AO19 Al 01 1 CASE o 23 13 o} 198 163 2037.50 1.0 19721
PAL MEAT LARGE

: A028 A1 01 1t CASE 46 38 372 0 481 125 2062.50 4.0 20122
STEWED STEAK IRISH 15 1/2 0ZS

A035 A1 01 1 CASE 12 n 128 0 228 139 1772.25 1.0 18655
" CREAM STERILISED NESTLES 4 0ZS

A048 A1 0! 1 CASE 0o 85 228 [} 399 163 2200.50 2.0 19633
SHAPES SPILLERS SMALL :

b P »w
Figure 22 Stock Updating and Allocation - Replenishment Order List
STOCK ACTIVITY REPORT (BY VALUE) DATE 01/07/67
TOTAL STOCK STOCK UNALLOCATED
ON HAND ON ORDER DEMAND
OPENING BALANCES 125281 9278 85
ADJUSTMENTS 32 85
RECEIPTS 8871 8802 8871 69
NEW DEMAND 12382 12382 (o]
NEW ORDERS 6237 6237
SCRAP o (o]
CLOSING BALANCES 121733 6729 16
END OF RUN
b — R —— e ————

Figure 23 Stock Updating and Allocation - Stock Activity Summ‘ary
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Output
1 Updated Stock Master magnetic tape file
2 Composite magnetic tape file - see Section 5.5.5., containing the following types of records
Audit requests
Stock adjustments
Stock receipts
Returns outwards
Unscheduled issues
Returns inwards
Backorders
Allocated demands
Replenishment orders
Demands
Under minimum records
Over maximum records
3 Replenishment Order List - see Figure 22.
4 Stock Activity Summary - see Figure 23.

Peripherals
-1 card or paper tape reader
4 magnetic tape units

1 line printer

Source Language
PLAN 3
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Composite
File

Allocation
Report
Routine

Allocation

L

Report

Replenishmen : Allocated
Order gQImp osite Demand
File ne File
System Flowchart
ALLOCATION REPORT DATE 01/07/67 PAGE 1

ITEM NO

A0O1
A001
A0O1

A002
A002
A002
A002

A003

A004
A004
A004

8008
8008
BOO8
8008

END OF ALLOCATION REPORT.

CLASS LOC SYST UOM

B1
3]
81

Al

Al
Al
Al

Al

Al
Al

CODE MARK
[]] ] CASE
01 1 CASE
o1 | CASE
01 1 CASE
01 1 CASE
o1 1 CASE
01 1 CASE
01 1* CASE
01 1e CASE
o1 fe CASE
o1 1* CASE
01 1 CASE
0! 1 CASE
o1 1 CASE
o1 1 CASE
NUMBER OF

DESCRIPTION

CHARAPYNE
CHARAPYNE
CHARAPYNE

SODA THAWPIT
SODA THAWPIT
SODA THAWPIT
SODA THAWPIT

LEMON DRINK SUMMER GOLD

ORANGE DRINK SUMMER GOLO
ORANGE DRINK SUMMER GOLD
ORANGE DRINK SUMMER GOLD

CHOC DROPS FOR DOGS
CHOC DROPS FOR DOGS
CHOC DROPS FOR DOGS
CHOC DROPS FOR DOGS

BACKORDERS

NUMBER OF ALLOC. DEMANDS

BACK

ORDERED-

27
35

62

ALLOC ORDER NO

DEMAND
15
27
72

114

21
21
a7
39
18

144

32
76

13

153,

DUE DATE CUSTOMER

CODE

2789 04/07/67 87
A371 04/07/67 23
93182 07/07/67 59
5721 04/07/67 25
A37\ 04/07/67 23
9978 06/07/67 8t
1281 07/07/67 59
A371 04/07/67 23
A371 04/07/67 23
87132 06/07/67 61
2789 07/07/67 87
1681 04/07/67 3
9721 04/07/67 a3
A371 04/07/67 23
8218 05/07/67 58
NUMBER OF ITEM NOS. 51.

An asterisk next to the system marker denotes a seasonal item (see Section 5.5.3.).

Figure 24 Allocation Report
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Allocation Report Routine 3.64

Objectives

1 To print a list of all demands allocated and unallocated during the previous Stock Updating and
Allocation program.

To provide an entry point to invoicing /credit note procedures.
To provide an entry point to purchase order control procedures.

Input
Composite magnetic tape file - see Section 5.5.5., output from Stock Updating and Allocation routine.

Processing

The Composite magnetic tape file is scanned and all Replenishment Order records (Transaction Code 23)
are written to an output Replenishment Orders magnetic tape file.

Similarly, all Allocated Demand records (giving details of both allocated and unallocated demands) are
both printed and written to an Allocated Demands magnetic tape file (Transaction Code '18'). All
Unscheduled Issues (Code 15) and Returns Inwards (Code 17) are written to the same output Allocated
Demands file for use in user's invoicing procedures.

Exceptions to this are:

1  Where the incoming records have a priority code of '250'. No action is taken except to write the
records to the output composite magnetic tape file.

2  Where the incoming records have a priority code of '200' (denoting new records with an Audit
Request present). In this case the records are processed as above and, in addltion, identical”
records are written to the Composite tape file. All other records with transaction codes other
than 15, 17, 18, 23 are written directly to the output Composite magnetic tape file.

Output
1 Composite magnetic tape file (format as input file) excluding:
replenishment orders (Code 23),
allocated demands (Gode 18),
returns inwards (Code 17), and
unscheduled issues (Code 15)
(see Processing, paragraphs (1) and (2).
2  Allocated Demands magnetic tape file - see Section 5.5.5., containing:.
Allocated Demands (Code 18),
Returns Inwards (Code 17), and
Unscheduled Issues (Code 15).
3 Replenishment Orders magnetic tape file - see Section 5.5.3.
Allocation Report - see Figure 24.

Peripherals
4 magnetic tapes
1 line printer

Source Language
1900 Compact COBOL
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Composite
File

Over Maximum

Under Minimum/

Under
Minimum /

| List Routine
|
| | L
|
| .
I Over . Priced
—-———- Maximum Composite Receipts
File File File
System Flowchart
STOCK UNDER MINIMUM LIST DATE 01/07/67 PAGE 1
ITEM NO CLASS LOC SYST yoM FORWARD STOCK STOCK BACK MINIMUM FREE STOCK LEAD SUPPLIER
CODE MARK DEMAND ON ORDER ON HAND ORDERED STOCK STOCK VALUE TIME CODE
8008 A1 ot 1 CASE 80 327 [} 62 ] 185 o] 2.0 19633
CHOC DROPS FOR DOGS
€831 Al 01 ! CASE 23 83 0 8 0 52 o 1.0 18721
SPECIAL MILK NESTLES Y 3/4 PTS
c937 A1 01 1 CASE o] 15 ] 1 ] 14 ] 2.0 19635
BONIOS SPRATTS SMALL
E811 B o1 1 CASE (] 39 [o] 15 0 24 0 1.0 15283
TIDYSAN 17 X 1
G008 82 0l 1 CASE 0 8 0 2 0 6 0 2.0 16211
TEA TYPHOO
K117 B3 o1 o CASE 8 15 [} 3 o 4 o 2.0 19635
MIXED OVALS SPRATTS SMALL
END OF LIST. NUMBER OF |TEMS 38. TOTAL STOCK VALUE (o]
Figure 25 Under Minimum Stock Level Report
STOCK OVER MAXIMUM LIST DATE 01/07/67 PAGE []
ITEM NO CLASS LOC SYST uom FORWARD STOCK STOCK BACK MAX | MUM FREE STOCK LEAD SUPPLIER
CODE  MARK DEMAND .ON ORDER ON HAND ORDERED 'STOCK STGCK  VALUE TIME  CODE
A003 AT  Of 16 CASE 69 483 528 o 500 - 942 580 2.0 18971
LEMON DRINK SUMMER GOLD
AOI4 B3 01 0 CASE 10 61 291 0 250 342 262 3.0 20638
WINALOT LARGE
cobs A1 01 1 CASE ) 10 1093 o 1000 1095 2295 1.0 17833
NESCAFE SACHETS
D801 Al 01 | CAsE 83 58 758 o 750 733 303 1.0 16560
TIDYSAN 13 X 10
P10Y At [}] ] CASE 88 30 S01 0 $00 44" 451 1.0 20086
TOP CAT HANDY
END OF LIST. NUMBER OF ITEMS 27. TOTAL STOCK. VALUE 13873.

.

Figure 26 Over Maximum Stock Level Report
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Under Minimum/Over Maximum List Routine 3.65

Objectives

1 To print a report of all items whose physical stock less back-orders is equal to or less than a
preset Minimum Stock level, or whose Available Stock is equal to or less than the Forward Demand
Balance.

2 To print a report of all items whose physical stock is greater than a preset maximum stock level.

To provide entry points to Costing and Purchase Invoice Control routines.

Input

1 Composite magnetic tape file - see Section 5.5.5 (output from previous program - Allocation
Report routine).

2  Over Maximum magnetic tape file (produced by first run of this routine).

Processing

The Composite file is scanned and all 'Over Maximum' records (Code 25) are written to an output
Over Maximum magnetic tape. Similarly all Receipts (Code 13), Stock Adjustments (Code 12) and
Returns Outwards (Code 14) are written to a Priced Receipts magnetic tape as an entry point to
costing and invoice checking procedures.

Under minimum stock level records are printed (Code 24).

If input records with a priority code of '250' are detected, they are written to the output Compos1te
magnetic tape file, unprocessed.

In the case of records written to the Priced Receipts tape, if they have a priority code of '200', identical
records are written to the output Composite tape but with the priority code changed to '250'.

Other records with a priority code of '200' are written to the output Composite tape with the priority
code changed to '250°.

All input records with the exception of Transaction Codes 24, 25, 12, 13, 14 are written directly to
the output Composite tape.

After processing the input Composite file, the magnetic tape containing the Over Maximum Stock Level
items is rewound and a list printed giving details of each record.

Output ‘
1 Over Maximum Stock Level items magnetic tape file - see Section 5.5.5.
2 Priced Receipts magnetic. tape file - see Section 5.5.5.
3 Composite file magnetic tape (format as Input (1)) excluding:
Receipts (Code 13),
Stock Adjustments (Code 12),
Returns Outwards (Code 14),
Under Minimum records (Code 24),
Over Maximum records (Code 25).
4 Under Minimum Stock Level Report - see Figure 25.
Over Maximum Stock Level Report - see Figure 26.

Peripherals
4 magnetic tape units
1 line printer

Source Language
1900 Compact COBOL
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Forecast
Parameter
Record

or

Stock Master Demand History
File File

Figure 27 Stock Forecasting and Monitoring - Reported Items List
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Stock
Forecasting
and Monitoring
Routine
Stock Demand
Master History
File File
System Flowchart
REPORTED !TEMS LIST DATE 01/07/67 PAGE 1
ITEM DESCRIPTION STOCK STOCK DEMAND LAST FORECAST FORECAST SYSTEM
NUMBER ON HAND ON ORDER PERIOD LAST PERIOD [INTERVAL MARKER
A007 LASSIE SMALL 408 15 381 128 1 1
A0 SWOOP WiLD BIRD FOOD 159 97 126 69 2 1
AO18 K| T-E-KAT HANDY 188 45 187 45 1 1
BOO8 CHOC DROPS FOR DOGS ] 327 178 108 1 1
coo1t NESCAFE 4 0ZS JAR 101 49 120 83 1 1
D002 NESQUICK STRAWBERRY 8 0ZS 587 87 382 148 1 1
p8ot TIDYSAN 13 X 10 758 58 487 351 1 1
END OF RUN
h—’_\/-.—/’-\ /\—\’-\, = —
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M

Stock Forecasting and Monitoring Routine 3.6.6

Objectives
To estimate future demands for selected items by adaptive forecasting techniques.

2 To recalculate the re-order point and re-order quantities for these items. -

3 To monitor the system performance and provide control information on an exceptions basis.
4 To update demand history and system counts.

Input

1 Demand History magnetic tape file - see Section 5. 5 1., containing all necessary fields to produce
period ahead demand forecasts.

2 Stock Master magnetic tape file - see Section 5.5.2., containing updated stock positions and period
demand data from prévious stock Updating and Allocation runs.

3 Forecast parameter record - see Section 5.6.15.
The following Management parameters are held in this record:

(a) Four customer service levels: chosen by Management (expressed as percentages) and their
associated factors (K) (see Appendix B). The appropriate service level factor is selected
from the service level group field in the Demand History file item record.

() Ordering cost selected.
(c) Investment rate: (expressed as a percentage) selected.

(d) The investment rate:(as (c)) for each of ten investment rate groups - any one of which is held
in the Demand History file item record.

(e) Cumulative control parameter: (y,) to be used for any item in the control system as an emergency
measure when loss of predlction optimality is detected by the Tracking Signal.

Note: Parameters (b) and (c) are used.as 'blanket' values in the formula for economic order
quantities (see Section A.7 equation 34). If (c) is set to zero parameter (d) is used provided

that the ordering cost field in the item record is not zero, otherwise no economic order is com-
puted for that item. If the parameter (c) is non-zZero, parameter (d) is not necessary and the
third card or paper tape block (see Section 5.6.15) is omitted.

Processing
Unmatched item records on the input Stock Master file are written directly to anoutput Stock Master file.

Unmatched item records on the input Demand History file are notified by error message and wrltten
directly to an'output Demand History file.

For all matched item records processing depends upon the control system marker present in each
record as follows:

System Marker value ‘0’: This means fixed re-order point control with random ordering. The only
processing performed is to place the period demand from the input Stock Master file item record in-
the demand history array held on the output: Demand History file - item record and update the series
length, closing stock and non-move count.

System Marker value ‘1’: Thi