
































































































WCLOC is a code indicating a geographical location of the work center 
within the plant. 

WHRSl is the normal shift length for this work center. 

WCDCl is the normal number of men or machines available in this work 
center for the first shift. 

WCDC2 is the normal number of men or machines available in this work 
center for the second shift. 

WCDC3 is the normal number of men or machines available in this work 
center for third shift. 

WCMSl is the maximum shift length for this work center. 

WCMCl is the maximum number of men or machines available in this work 
center for the first shift. 

WCMC2 is the maximum number of men or machines available in this work 
center for the second shift. 

WCMC3 is the maximum number of men or machines available in this work 
center for the third shift. 

WEFIC is the ratio of standard hours to actual hours. Standard hours 
are often unrealistic and must be adjusted by this factor, which 
reflects historical data. 

OPEN ORDER SUMMARY FILE 

The open order summary file contains information about a specific 
manufacturing order for an item. If an additional order is placed for 
that item, the information about the second order is contained in 
another open order summary record which is linked to the first open 
order summary record for the item. Each open order summary record is 
linked to the first open order detail record for this order. All fields 
in this record are initialized by System/3 Shop Loading and Control, 
either when the record is created or upon receipt of transactions from 
the shop floor. 

Label 

O$ACD 

O$RECN 

O$FDOA 

O$NOA 

O$ODA 

O$ORNO 

OSITN 

OSSTC 

OSOOQ 
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Field Description Comments 

Activity code Required 

Relative record number of this Required 
record 

First open order detail Required 
relative record number 

Next order summary number - Required 
same item 

Current operation detail 
relative record number 

Order number 

Item number 

Order status code 

Original order quantity 

Required 

Required 

Required 

Required 

Required 

Length in Bytes 

1 

5 

5 

6 

5 

6 

user-specified 

2 

Use,r-specified 



Label 

OSNOP 

OSSSD 

OSSDD 

OSNCO 

OSQCP 

OSCQC 

OSTHR 

OSASD 

OSACD 

OSCON 

OSCOW 

OSODS 

Field Description comments 

Number of active open order Required 
detail records 

Scheduled start date Required 

Scheduled due date Required 

Number of completed operations Required 

Quantity completed previously Required 

Current operation quantity Required 
completed 

Total hours remaining Required 

Actual order start date Optional 

Actual order completion date Optional 

Current operation number Optional 

Current operation work center Optional 
number 

Order description Optional 

OPEN ORDER SUMMARY RECORD FIELD DESCRIPTIONS 

Length in Bytes 

User-specified 

3 

3 

User-specified 

user-specified 

User-specified 

User-specified 

3 

3 

User-specified 

User-specified 

User-specified 

O$ACD is a field which indicates whether the order is active. 

O$RECN is the relative record number of this open order summary record 
in the open order summary file. 

O$FDOA is the relative record number of the first open order detail 
record for the order. All open order detail records for the order are 
linked together with relative record number chaining, beginning with the 
relative record number in this field. 

O$NOA is the number of the next open order summary record for the same 
item. 

O$ODA is the relative record number of the open order detail record that 
is currently being processed. 

O$ORNO is the number assigned to the shop order for identification. 

OSITN is the number of the item for which the order was issued. 

OSSTC is a code indicating the current status of the order. The codes 
used for this field by System/3 Shop Loading and Control are: 

10 - Active, not started 
40 - Started 
50 - Completed 
99 - Cancelled 

OSOOQ is the ordered quantity. 

OSNOP is the total number of operations to be performed to produce the 
item. 
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OSSSD is the shop date this order was originally sCheduled to start in 
the shop. 

OSSDD is the shop date this order was scheduled to be completed. 

OSNCO is the number of operations that have been reported complete. 

OSQCP is the quantity that was reported at the end of the last 
operation. 

OSCQC is the number of pieces of this item that have been completed for 
the current operation. 

OSTHR is the sum of the standard hours remaining for the operations that 
have not been completed. 

OSASD is the date the order was actually started in the shop, as 
determined by information received from the shop. 

OSACD is the shop date on which the order was reported complete. 

OSCON is the number of the operation currently being performed. 

OSCOW is the number of the work center where the current operation is 
being performed. 

OSODS is a field that contains descriptive information about the order. 

OPEN ORDER DETAIL FILE 

The open order detail file contains one record for each operation 
performed in the manufacture or assembly of an item in the order. This 
file is similar to the standard routing file, but it contains additional 
information about each operation that is unique to each order. An open 
order summary record is linked to the first open order detail record for 
that order in this file. Each open order detail record contains the 
relative record number of the next open order detail record for the 
order. All fields in this record are initialized by System/3 Shop 
Loading and Control, either at creation or as a result of transactions 
from the shop floor. 
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Label Field Description Comments Length of Bytes 

OD$ORN 

OD$OSN 

OD$NOA 

OD$WCN 

ODTBC 

ODSHS 

ODSHM 

ODSHL 

ODSTC 

ODTQC 

ODSOH 

ODOPD 

ODASD 

ODACD 

Order number 

Operation sequence number 

Next open order detail 
relative record number -
same order 

Work center number 

Time basis code 

Standard setup time 

Standard machin,e time 

Standard labor time 

Operation status code 

Total quantity completed 

standard operation hours 

Operation description 

Actual start date 

Actual completion date 

OPEN ORDER DETAIL RECORD FIELD DESCRIPTIONS 

Required 6 

Required User-specified 

Required 5 

Required User-specified 

Required user-specified 

Required User-specified 

Required User-specified 

Required User-specified 

Required 2 

Required User-specified 

Required User-specified 

Optional user-specified 

Optional 3 

Optional 3 

OD$ORN is the identification number for the shop order. This number is 
assigned by System/3 Shop Loading and Control. 

OD$OSN is a number indicating the sequence of this operation in the 
routing for this order. 

OD$NOA is the relative record number that points to the next open order 
detail record for this order. In this manner, all operations of an 
order are linked together in a chain which begins in field O$FDOA of the 
open order summary record. 

OD$WCN is the identification of the work center where the work is to be 
performed. 

ODTBC is a code indicating the manner in which the standard machine and 
labor factors are to be applied. The codes used for this field by 
system/3 Shop Loading and Control are: 

a - Standard hours per 10 units (tenths of hours per unit) 
1 - Standard hours per 100 units (hundredths of hours per unit) 
2 - Standard hours per 1000 units (thousandths of hours per unit> 
3 - Pieces per hour 
4 - Standard hours, irrespective of order quantity 

ODSHS is the standard amount of time required to set up this job. 

ODSHM is the established standard for the number of machine hours 
required to perform this operation. 
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ODSHL is the established standard for the direct labor hours to perform 
this operation. 

ODSTC is a code indicating the current status of this operation. The 
codes used for this field by System/3'Shop Loading and Control are: 

00 -', Inactive 
10 - Active 
20 - Can be started 
40 - Labor completed 
50 - Operation completed 

ODTQC is the total quantity completed for this operation,. This field 
must be the 'same length as all other quantity fields. 

ODSOH is a field containing the total standard operation hours for this 
operation. ODSOH = standard setup hours + «order quantity/time basis 
value) x (standard machine hours + standard labor hours», where the 
time basis value is derived from the time basis code. 

ODOPD is a short description of the operation to be performed. 

ODASD is the shop date on which this operation was started. 

ODACD is the shop date on which this operation was completed. 

~ystem/3 Shop Loading and Control generates and uses six work files. 
They are the system run file, order release work file, order summary 
work file, order detail work file, update work file, and work list file. 
These files are temporary files in that they are regenerated each time a 
phase of the program product is executed. The user is responsible for 
correlating the field lengths of these files with the field lengths of 
the files previously described. 

SYSTEM RUN FILE 

The system run file is created and used in the infinite load phase. 
It contains one record with run parameters and one record for each work 
center stored in the work center master file. The parameter record 
contains user-specified data, such as number of periods and period 
length, which is used during the accumulation of work center loads. The 
work center records contain work center data, such as desired and 
maximum shift length and capacity, which is used in the accumulation of 
the load for that work center. The time period fields in which the 
accumulated load is stored are also contained in the work center record. 

ORDER RELEASE WORK FILE 

The order release work file is created and used in the order release 
phase. This file contains records of planned orders, extracted from the 
item master file, which have start dates that equal or precede the order 
release horizon date. These records should be sorted by the System/3 
Disk Sort Program before being used as input to the component allocation 
program. The sort could be used to arrange the planned orders in start 
date sequence. 
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ORDER SUMMARY WORK FILE 

The order summary work file is created by the component allocation 
program. This file contains three types of records: summary work, 
material requisition, and exception. The summary work and material 
requisition records, one for each component of the order item, are 
generated when all components of an order are available. The exception 
record is generated if all components for an order are not available. 

The order summary work file is input to the order release program, 
which uses the summary work records to create open order summary records 
for the open order summary file. This file is input to the material 
shortage report program, which uses the exception records to generate 
the material shortage report. Material requisitions are ignored by the 
order release program and the material shortage report program. 

The order summary work file is also input to the open order detail 
creation program. The summary records and material requisition records 
are transferred to the order detail work file, discussed below, to be 
used in other programs of the program product. The exception records 
are ignored by the open order detail creation program. 

ORDER DETAIL WORK FILE 

The order detail work file is created by the open order detail 
creation program. This file contains four types of records; summary 
work, operation, material requisition, and stock receipt~ The summary 
work records and material requisition records are transferred to this 
file from the order summary work file. The operation records, one for 
each primary and alternate manufacturing operation, are created from 
data contained in the standard routing file. The stock receipt record, 
generated after creation of the open order detail work records, contains 
data about the stock location of the order upon completion. 

The order detail work file is input to the open order detail addition 
program. The operation records are used in the open order detail 
addition for the generation of the records to be added to the open order 
detail file for the open order specified in the summary work record. 
Material requisition and stock receipt records are ignored by this 
program. 

The order detail work file is also input to the shop packet creation 
program. The summary work record is used in preparation of the order 
data in the manufacturing routing report. The open order detail work 
records are used to generate operation and move cards for each operation 
to be performed to complete the order. Material requisition records are 
used to create material requisition cards, and stock receipt records are 
used to create stock receipt cards. 

UPDATE WORK FILE 

The update work file is created by the open order transaction edit 
program. This file contains records for the operation, move, material 
requisition, and stock receipt cards that have been returned from the 
shop floor. The records on this file represent only the cards that 
comply with the existing restrictions of the open order transaction edit 
program. 

The update work file is input to the open order update program, which 
updates the item master, open order summary, and open order detail 
files. 
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WORK LIST FILE 

The work list file is created and used in the work list preparation 
phase and consists of two types of records: parameter and operation. 
The parameter record stores run parameter data specified by the user to 
be used in the generation of the work list report. There is one 
operation record in the work list file for every active operation in the 
open order detail file that falls within the work list horizon. The 
operation record contains a priority value calculated by the order 
priority calculation program. 

The work list file is input to the System/3 Disk Sort program, which 
arranges the records into a priority within work center sequence. The 
sorted work list file is input to the work list report program, which 
prepares the work list. 

PARAMETER AND DATA CARDS 

Two types of cards are used by the program product: parameter cards 
and data cards. The parameter cards are used to elect options within a 
program, specify a horizon date, indicate a calculation technique, 
and/or provide information to be included on a report. 

Data cards are used as input to provide the capability of updating 
various fields of specific records, adding and deleting records, 
entering unplanned orders, or requesting status reports from the data 
base. The data cards include the planned order update card, unplanned 
order card, change card, and inquiry card. Additional data cards are 
output of the program product. These include the operation, move, 
material requisition, and stock receipt cards produced by the shop 
packet creation program in the order release phase. These cards 
accompany the order to the shop and become turnaround documents which 
are input to the open order transaction edit program as the order 
progresses toward completion. 
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USER RESPONSIBILITIES 

system/3 Shop,Loading and Control is a vital link in any production 
information and control system. Its input is the planned orders of 
System/3 Inventory and Requirements Planning or a system which provides 
planned orders in the identical format. It is extremely important that 
this input be accurate. Accuracy can be attained only through the use 
of a well-maintained data base, valid input, and a thorough , 
understanding of the results of electing the options that are provided 
by System/3 Shop Loading and Control. 

The item master file, product structure file, standard routing file, 
and work center master file are created and maintained by system/3 Bill 
of Material Processor, which provides a linkage between these files. 
Programs are provided by System/3 Shop Loading and Control for the 
creation and reorganization of the open order summary file and the 
creation of the open order detail file. Programs within System/3 Shop 
Loading and Control maintain these files. It is the responsibility of 
the user to select the fields required and to assure that the data is 
kept accurate. ' 

The collection and proof of the information to be used for the 
creation of the files can be a major undertaking. The need for accurate 
input data cannot be overemphasized; therefore, to ensure accuracy it is 
recommended that the input data be proved offline before it is used to . 
create the files. 

When the information available or needed for each file has been 
determined, the user can design the record formats. Space should be 
provided for additional information if new applications are to be added. 
This will save reloading or re-creating the files. 

System/3 Shop Loading and Control generates and uses six work files. 
They are the system run file, order release work file, order summary 
work file, order detail work file, update work file, and work list file. 
These files are temporary files in that they are regenerated each time a 
phase of the program product is executed. The user is responsible for 
correlating the field lengths of these files with the field lengths of 
the files previously described. 

INPUT 

Input data to the programs, in addition to the files, is provided in 
parameter cards and data cards. The user may add data fields to the 
input cards, but he is responsible for providing the program code to 
edit and process this data. This is particularly important with regard 
to the operation, move, material requisition, and stock receipt cards 
which are processed by the open order status and update phase. Editing 
for these cards is performed on the fields used in the sample problem. 
The user is cautioned to provide additional editing for any fields he 
might add to these data cards. The accuracy of the open order summary 
file, open order detail file, and some fields in the item master file 
could be destroyed without proper editing. 

The planned orders in the item master file provide the primary input 
to System/3 Shop Loading and Control. This input can be provided by 
system/3 Inventory and Requirements Planning or a similar system. If a 
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system other than System/3 Inventory and Requirements Planning is used r 
the planned orders and gross requirements in the item master file must 
be stored in the shop date and quantity fields as required by System/3 
Shop Loading and Control. 

The number of date and quantity fields in the item master file for 
planned orders r open orders, and gross 'requirements is. specified by the 
user and is limited by record size and disk storage space. 

OUTPUT 

The program product provides the infinite load report; material 
shortage report; manufacturing routing, order~ and item status reports; 
work list report; and a number of audit list reports which audit the 
maintenance of the files. The user may modify any of these reports to 
suit his needs, and it is his responsibility to provide the program code 
for the modification of the reports. 

The user may desire to add fields to the data cards produced by the 
shop packet creation function. the cards include the operation, mover 
material requisition, and stock receipt cards. The user is responsible 
for the program code to provide the additional fields. 

so that errors are minimized, standard procedures should be 
established for the handling of the cards. The user should also 
determine how many copies of each card and of the manufacturing routing 
report should be prepared to be included in the shop packet. 

SELECTION OF PLANNING OPTIONS 

The descriptions of system functions and their options have been 
presented in the sequence that they are performed so that the system can 
be seen in its entirety. Careful study and review of the options will 
provide knowledge as'to their usefulness. By reviewing the options that 
are available in System/3 Shop Loading and Control r it can be seen that 
most options require detailed information andr therefore r give a 
detailed result. 

The selection of options is accomplished through the use of parameter 
cards. The user, after examining the options, is responsible for 
entering the proper codes in the various parameter cards to select the 
options of his choice. 

The options provided by the parameter cards include specifying the 
limits of the infinite load planning horizon, the number of periods for 
which loads are accumulated, the order release horizon date, the work 
list horizon date, and the processing of unplanned order cards. 
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TIMING AND THROUGHPUT INFORMATION 

specific timing estimates are not provided, since the options that 
can be selected and routines that may be provided by the user are many. 
To assist the user in preparing timing estimates, the. primary factors 
that should be considered for each phase are discussed below. In 
addition, the user should know how the different files are organized 
under the system/3 Bill of Material Processor, the various accessing 
technLques used by that program product, and the time required for the 
input/outpu~ operations. 

Each program of shop loading and control should be timed separately: 
the factors which are grouped by the major processing functions within 
each program should be used only as guidelines. 

For programs that require two or more disk files, it is important to 
note that there is an increase in the timing for arm movement between 
files. This increase depends on the number of files that reside on the 
same drive. This increased arm movement may affect throughput for some 
programs. 

INFINITE LOADING PHASE 

SYSTEM RUN FILE CREATION PROGRAM 

The parameter card is read and stored on the system run file. The 
work center master file is read sequentially and data is extracted from 
each work center record and stored consecutively on the system run file, 
which is a direct access file. Work center data is listed on the audit 
list~ 

For timing estimates the user should include: 

• The time to read the work center master file, which contains one 
record for each work center 

• The time to write the system run file~ The number of records equals 
the parameter records plus the work center records. 

• The number of lines printed on the audit list 

SYSTEM RUN FILE SORT 

The timing for the system run file should be based on the timing 
estimate for the IBM System/3 Disk Sort program. The number of records 
on the system run file equals one more than the number of work center 
records. 

INFINITE LOAD PROGRAM 

The item master file is processed consecutively. If the item master 
record contains planned orders and/or open orders, the standard routing 
operations for that item are randomly accessed to be used in 
accumulating load hours by time period by work center. The open order 
summary file is randomly accessed to determine whether any operations on 
the open orders have been reported completed. 
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For timing estimates the user should include: 

• The time to access and read the item master file 

• The time to access and read the open order summary file. The number 
of records equals the number of items with open orders. 

• The time to access and read the standard routing file. This is a 
Bill of Material Processor chain file. The number of records equals 
the number of items with planned or open orders times the average 
number of operations per item minus the completed operations for the 
open orders. 

• The time to randomly update the system run file. The number of 
records equals the number of open and planned orders times the 
average number of operation records per order. 

INFINITE LOAD REPORT PROGRAM 

The system run file is read consecutively and the infinite load 
report is printed for each work center. 

For timing estimates the user should include: 

• The time to read the system run file. The number of records is one 
greater than the number of work centers. 

• The time to print the report. The number of lines printed for each 
work center is dependent on the number of heading lines and the 
number of periods specified in the parameter record. 

ORDER RELEASE PHASE 

PLANNED ORDER UPDATE PROGRAM 

Planned order update cards are read to cause planned order date and 
quantity fields in the item master file to be changed. The product 
structure file is randomly processed to explode the components of the 
item to update the component item master records. 

For timing estimates the user should include: 

• The time to read planned order change cards 

• The time to seek, read, and update the item master file. The item 
master file is accessed randomly by key from a planned order update 
card and randomly by relative record number from the product 
structure records. The number of items is the sum of the planned 
order cards plus the average number of component items for the 
updated items. 

• The time to read the product structure records for each component 

• The time to print the audit list, which contains one line per item 

PLANNED ORDER EXTRACT PROGRAM 

The parameter card provides the order release horizon, which 
indicates whether planned orders are to be extracted for possible 
release. The item master file is input for extracting orders. The 
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timing for the parameter card and printing of error messages is 
negligible. 

For timing estimates the user should include: 

• The time to read the. item master file consecutively for extracting 
orders 

• The time to sequentially write the order release work file. This 
file contains all planned orders within the release horizon. 

ORDER RELEASE WORK FILE SORT 

The order release work file should be sorted to arrange the extracted 
planned orders in start date sequence. The timing for the number of 
records in the order release work file should be based on the timing 
estimate for the IBM Systern/3 Disk Sort program. 

COMPONENT ALLOCATION PROGRAM 

Input consists of the order release work file or unplanned order 
cards. For each card record or order release work file record, the 
corresponding item master record is read randomly by key, the component 
assemblies in the product structure file are randomly processed, and the 
item master record for each component is randomly accessed by relative 
record number. When all components for an ordered item are available, a 
summary work record and material requisition records for each component 
are written consecutively on the order summary work file. When all 
components are not available, an exception notice record is written 
consecutively on the order summary work file. 

For timing. estimates the user should include: 

• The time to read the unplanned order cards or read the order release 
work file 

• The time to access and read the item master records. The number of 
item master records equals the number of card records or the number 
of order release work records plus the number of items in the 
exploded assemblies. 

• The time to read the product structure file. The number of records 
equals two times the number of assemblies in the card record or 
order release work records times the average number of components 
per assembly. 

• The time required to write the order summary work file. The number 
of records in this file equals the number of unplanned order cards 
or order release work file records plus the average number of 
components for each order allocated. 

ORDER RELEASE PROGRAM 

For each summary record consecutively read on the order summary work 
file, an open order summary record is sequentially added to the open 
order summary file. 

For timing estimates the user should include: 

• The time required to read the order summary work file. The number 
of records in this file equals the number of open order summary 
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records plus the number of requisition records and the number of 
exception records. 

• The time to access and read an item master record. The number of 
item master records equals the number of summary work records in the 
order summary work file. 

• The time required to add the new open order summary records to the 
open order summary file. The number of records added is the number 
of new orders processed during the run. 

• The time to print the audit list, which contains one line for each 
item 

MATERIAL SHORTAGE REPORT PROGRAM 

For each exception record consecutively read from the order summary 
work file, the item master file is randomly accessed and the item's 
components are accessed from the product structure file to produce the 
material shortage report. 

For timing estimates the user should include: 

• The time to consecutively read the order summary work file. The 
number of records in this file equals the total of summary work, 
requisition, and exception records. 

• The time to access and read an item master record. The number of 
item master records equals the number of summary work records in the' 
order summary work file. 

• The time required to read the product structure file. The number of 
records accessed equals the average number of items per assembly 
multiplied by the number of exception records. 

• The time to print one line on the material shortage report for each 
exception record and one line for each component of the item 

OPEN ORDER DETAIL CREATION PROGRAM 

The order summary work file is processed consecutively. After each 
summary work record is read, the standard routing file is accessed 
randomly to obtain each item's standard routing records for 
consecutively generating the open order detail work records for each 
order. The pertinent work center master record for each operation is 
accessed randomly for additional information. A stock receipt record 
for each order and the requisition records are written consecutively on 
the order detail work file. 
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For timing estimates the user should include: 

• The time required to read the order summary work file. The number 
of records in this file is described above. 

• The time required to access and read the standard routing file. The 
number of records in this file equals the number of summary work 
records times the average number of operations per item. 

• The time to access and read the work center master file. The number 
of records accessed in this file equals the number of standard 
routing records read. 



• The time required to write the order detail work file. The number 
of records in this file equals two times the number of summary work 
records plus the number of open order detail work records, which is 
equal to the number of standard routing records read plus the number 
of requisition records, which is the same as previously calculated .• 

OPEN ORDER DETAIL ADDITION PROGRAM 

The order detail work file is read consecutively. As each order 
summary work record on that file is read, the corresponding record is 
randomly read by key from the open order summary file. When each open 
order detail work record is processed, an open order detail record is 
randomly added to the open order detail file and is chained to the open 
order summary record. For each open order detail record added to the 
file, pertinent information is printed in an audit list. 

For timing estimates the user should include: 

• The time required to read the order detail work file. The number of 
records in this file is described above. 

• The time required to add records to the open order detail file. The 
number of records added is equal to the number of open order detail 
work records in the order detail work file. 

• The time required to read the open order summary records for 
providing linkages to the open order detail file. The number of 
records read and updated is equal to the number of order summary 
work records in the order detail work file. 

• The time required to print one line in the audit list for each open 
order detail record added 

SHOP PACKET CREATION PROGRAM 

The order detail work file is read consecutively.. The manufacturing 
routing report and operation, move, material requisition, and stock 
receipt cards are generated for each open order released during the 
execution of the order release phase. 

For timing estimates the user should include: 

o The time required to read the order detail work file. The number of 
records in this file is described above. 

• The time required to print the manufacturing 'routing, which contains 
a heading and one line for each operation required for the order 

• The time required to punch operation and move cards for each open 
order detail work record, a material requisition card for each 
component of the ordered item, and a stock receipt card for the 
order 

OPEN ORDER STATUS AND UPDATE PHASE 

OPEN ORDER TRANSACTION EDIT PROGRAM 

The operation, move, material requisition, and stock receipt cards 
received from the shop are read and edited. The item master, open order 
summary, and open order detail files are accessed to determine that the 
item and order data in the cards is valid. 
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For timing estimates the user should include: 

• The number of cards read 

• The time required to access and read the item master file. The 
number of records updated is equal to the sum of the material 
requisition and stock receipt cards. 

• The time required to access and read the open order summary file. 
The number of records updated is equal to the sum of the operation 
and stock receipt cards. 

• The time required to access and "read the open order detail file. 
The number of records processed for updating is equal to the sum of 
the operation, move, and material requisition cards times the 
average number of open order detail records per open order. 

• The time required to write a record on the update work file for 
every acceptable card 

• The time required to write one line on the error list for every 
unacceptable card 

OPEN ORDER UPDATE PROGRAM 

The operation, move, material requisition, and stock receipt cards 
received from the shop are read to randomly update the item master, open 
order summary, and open order detail files. 

For timing estimates the user should include: 

• The time required to consecutively read the update work file 

• The time required to access, read, and update the item master file. 
The number of records updated is equal to the sum of the material 
requisition and stock receipt cards. 

• The time required to access, read, and update the open order summary 
file. The number of cards updated is equal to the sum of the 
operation and stock receipt cards. 

• The time required to access, read, and update the open order detail 
file. The number of records processed for updating is equal to the 
sum of the operation, move, and material requisition cards times the 
average number of open order detail records per open order. 

• The time required to write one line on the audit list for each 
update work file record 

OPEN ORDER STATUS REPORT PROGRAM 

The inquiry cards are read to produce the required status reports. 

It is very difficult to estimate timings, since the files are 
accessed randomly and the number of records processed varies, so that 
the reports printed can contain a variable number of lines of 
information. 

For timing estimates the user should include: 

• The number of inquiry cards read 

56 



• The average number of open order summary, open order detail, and 
item master records read to produce the reports. This is determined 
by the report format field in the inquiry card and the average 
length of the chain of records to be accessed for each of the item 
master and open order summary files. 

• The number of print lines required in the various reports 

OPEN ORDER MAINTENANCE PHASE 

OPEN ORDER COMPLETION PROGRAM 

The open order summary file is read consecutively. If any record 
contains the completion or cancellation code, all the open order detail 
records for that order are randomly accessed and deleted, and the open 
order summary record activity code is changed to inactive. The open 
order summary record key in the item master file, which is randomly 
accessed, is updated if required. 

For timing estimates the user should include: 

• The time required to read and update the open order summary file. 
Only those orders that contain the delete code are updated. 

• The time required to read and delete the open order detail records. 
The number of records processed equals the number of deleted orders 
times the average number of open order detail records per order. 

• The time required to read and update the item master records. The 
number of records processed is equal to the number of open orders 
completed or cancelled. 

• The time required to write one line on the audit list for each open 
order processed 

OPEN ORDER CHANGE PROGRAM 

Open order change cards are used to change the quantity or date of an 
open order, to add or delete open order detail records, or to cancel an 
order in the open order summary file. 

When the open order date has been changed, the open order summary 
record, the pertinent open order detail records, and the item master 
record are randomly read and updated. When operations are added or 
deleted, the open order summary and open order detail files are updated. 
When an order is cancelled, the open order summary record and the item 
master record are updated to reflect the cancellation. 

For timing estimates the user should include: 

• The time required to read the change cards 

• The time required to read and update the open order summary records. 
The number of records processed is equal to the number of change 
cards. 

• The time required to read and update the open order detail records. 
The number of records processed equals the total number of change 
cards times the average nu~r of open order detail records per 
order. 
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• The time required to read and update item master records. The 
number of records processed equals the number of cards read with the 
open order date or quantity changes. 

• The time required to write one line on the audit list for each 
change card processed 

WORK LIST PREPARATION PHASE 

ORDER PRIORITY CALCULATION PROGRAM 

The open order summary file is read consecutively and searched for 
orders that have not been completed. The open order detail records for 
each unfinished open order are random1y accessed. For each open order 
detail record that is accessed, a priority is calculated and a record is 
written consecutively on the work list file. 

For timing estimates the user should include: 

• The time required to read the open order summary file 

• The time required to read the open order detail file. The number of 
records processed equals the number of incomplete orders times the 
average number of open order detail records per order. 

• The time required to write the work list file. The number of 
records equals the number of incomplete orders times the average 
number of unfinished open order detail records per order. 

WORK.LIST FILE SORT PROGRAM 

The work list file created by the order priority calculation program 
is sorted according to the priorities assigned to the incomplete orders. 
The number of records to be sorted is the same as the number calculated 
for the work list file. The work list file can be sorted using System/3 
Disk Sort or an equivalent program. 

WORK LIST REPORT PROGRAM 

The sorted work list file and the work center master file are input 
and the work list report is the output. As each work list record is 
consecutively read, the specified work center master is accessed 
randomly by key. Data from each file is then included in the report. 
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For timing estimates the user should include: 

• The time required to read the work list file. The number of records 
is described above. 

• The time required to read the work center master file. The number 
of records accessed in this file equals the number of operation 
records in the work list file. 

• The time required to produce the work list report. The number of 
lines on the report, in addition to page headings, equals the number 
of records in the work list file. 



PERFORMANCE ESTIMATES 

The following data represents samples of performance times for each 
phase of Systern/3 Shop Loading and Control. The intent of this data is 
to provide a sample estimate of monthly computer utilization required 
for this program product. 

Two estimates are provided for each model of the System/3 computer. 
The smaller figure (Column A) is stated for a configuration composed of 
the fastest models of the input/output devices stated in the section 
entitled nMinimum Machine Configurationn with the addition of two 5445 
disk storage drives. The larger number (Column B) is stated for the 
minimum machine configuration for the respective models. 

A number of factors which could affect the estimates were not 
considered. These include: 

1. Location of files in terms of the disk drives on which they 
reside, as well as relative location of files which reside on the 
same drive 

2. Record lengths of other than multiples or submultiples of the 
sector length 

3. A significant amount of user code added to the program 

4. Keyboard entry for any input record 

5. Number of additions to master files since the last file 
reorganization 

The figures shown are based on the following assumptions: 

1000 
5 
5 

50 
1000 

item master records with open and planned orders 
items per assembly 
operations per order 
work centers 
open orders 

The summary includes the processing volume assumptions used in 
estimating these times. The times shown are in minutes per phase. 

Phase 

Infinite Load 
- 1000 items with open 

and planned orders 
- 10 periods in infinite 

load report 

Order Release 
- 100 planned orders 

released per week 
- 10 unplanned orders 

released per day 

Run Frequency 

Monthly 

Weekly 

Daily 

Open Order Status and Update Daily 
- 400 shop transactions 
- 300 lines of status reports 

Model 10 Model 6 

A B A B 

20 70 40 90 

50 110 135 180 

10 20 15 30 

15 30 45 60 
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Phase Run Frequency Model 10 Model 6 

A B A B 

open Order Maintenance 
- 10 open order changes Daily 5 5* 5 5* 
- 100 open order completions Weekly 5 10* 10 25 

Work List Preparation 
- 50 work center lists Daily 10 40 25 50 

a 6 operations per w/c 

A summary of the daily, weekly, and monthly processing time estimates 
is as follows: 

Model 10 ---
Phase Daily Weekly --- Monthly 

A B A B A B 

Infinite Load 20 70 
Order Release 10 20 50 110 
Open Order Status and Update 15 30 
Open Order Maintenance 5 5* 5 10* 
Work List Preparation 10 40 

Totals lJO 95 55 120 20 70 

This yields a monthly utilization range of approximately 20 to 43 
hours. 

Model 6 ---
Phase Daily Weekly Monthly 

A B A B A B 

Infinite Load 40 90 
Order Release 15 30 135 180 
Open Order status and Update lJ5 60 
Open order Maintenance 5 5* 10 25 
Work List Preparation 25 50 

Totals 90 145 145 205 40 90 

This yields a monthly utilization range of approximately 44 to 70 
hours. 

*Estimates of less than 5 minutes were specified as 5 minutes. 

The sample estimates above are for general planning purposes. To 
provide a more accurate estimate for his installation plan, the user 
should work out timings based on the specifics of his plan and system 
configuration. It is again emphasized that processing volume factors 
(such as average number of items per assembly, average number of 
operations per order, etc.) and file considerations (such as location on 
disk, frequency of reorganization, etc.) can significantly affect the 
estimate. 
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CONTROL AND AUDIT PROCEDURES 

All input/output operations are performed using routines that include 
standard System/3 Disk System Control Program input/output error 
detection and recovery procedures. 

Where possible, fields are verified for correct format and proper 
range of values and, where applicable, are available for audit list 
generation. Audit lists and error logging are provided whenever 
updating is performed on the data base files. 

All programs furnish sufficient information, upon the detection of an 
error, to allow the user to analyze the problem, take corrective action, 
and, if a halt occurs, to continue when possible. 

The user should devise external controls and reasonability checks for 
the validation of data. Systern/3 Shop Loading and Control applies no 
control over the user-specified content of disk records. 

Audit lists provide a record of which information is originally or 
currently included in a file and therefore may be used in the 
reconstruction of certain records. 

RECONSTRUCTION 

There must be a periodic backup of all disk storage files. Since 
relationships among files are represented by linkages, companion files 
must be backed up at the same time. Disk packs may be used as the 
backup medium. These backup copies of files must then be saved in the 
event that a later system problem results in erroneous disk files that 
cannot be easily reconstructed. From one backup point to another, all 
maintenance transactions which have been processed against the files 
must be determined by a comparison of the time and effort required to 
back up the files versus the time and effort required to reprocess all 
transactions against the file since the last backup. A very likely 
point to provide backup follows lengthy batch runs where a very limited 
amount of user input results in a high degree of change to the disk 
files. Backup prior to file reorganization is essential. 

If a system failure should occur, the user must determine the nature 
of the failure. Included in this responsibility is the determination of 
the extent of damage to the files. Where the error is limited and 
isolated, the user may apply limited disk patches against the file to 
restore it to the proper condition. Where error is extensive or 
widespread, the file backup must be used to restore the disk files, and 
all transactions since that backup copy was made must be reprocessed to 
make the file current.- Also included in the recovery procedure must be 
the isolation of the cause of failure. Where failure has resulted from 
a programming error, corrective action must be applied to prevent the 
same error from again causing system failure. 
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PROGRAMMING SYSTEMS 

The programs required for the compilation and execution of the 
System/3 Shop Loading and Control are: 

Model 10 Model 6 
Program Program 

Program Name Number Number 

System/3 Disk System Control Program 5702-SC1 5703-SC1 
System/3 Disk RPG II Program 5702-RG1 5703-RG1 
System/3 Disk System Disk Sort Program 5702-SM1 5703-SM1 

The program product provides source code written in RPG II. The 
system/3 Bill of Material Processor (5702-M41) is required for the 
creation and maintenance of the item master, product structure, standard 
routing, and work center master files. 
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MINIMUM MACHINE CONFIGURATION 

The minimum system configuration for Systern/3 Model 10 is as follows: 

Device QE. Feature 

Processing Unit (16K) 5410 A14 
Multi-Function Card Unit 4100 

Attachment 
Printer Attachment 3970 

Multi-Function Card Unit 5424 Model A1 
Printer 5203 Model 1 

Printer Attachment 5558 
Disk storage Drive 5444 Model 1 

The minimum configuration for system/3 Model 6 is as follows: 

Device QE Feature 

Processing Unit (16K) 
Printer Attachment 
Data Recorder Attachment 

Printer (85 CPS) 
Disk Storage Drive 
Data Recorder Model 1 

S/3 Model 6 Attachment 

5406 B4 
3901 
3210 
5213 Model 1 
5444 Model 1 
5496 
7501 

sufficient disk capacity is required to contain the system program 
and user data files. Tables 1 through 4 in the Appendix of this manual 
may be used. In addition. consult the appropriate System/3 manuals to 
determine total file requirements. 

For the Model 6, special consideration must be given to the user's 
input/output volume requirements with respect to the equipment 
capabilities. The speed of the I/O devices (for example, the printer 
and data recorder) has a significant effect on the overall throughput, 
and must be thoroughly examined and evaluated relative to the user's 
overall system requirements. 

In addition to the Disk System Control Program, a minimum of 13K 
bytes is required to compile and execute the programs. 

For the Model 10 user. improved performance will result with 
additional core storage capacity. as the overlay requirements will be 
reduced or eliminated. . 
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APPENDIX: DISK STORAGE REQUIREMENTS 

Four tables are provided as an aid for estimating disk storage 
requirements for System/3 Shop Loading and Control. Tables 1 and 2 can 
be used to quickly approximate the number of cylinders required to store 
a given number of records of various lengths for the 5444 and 5445 Disk 
Storage Drives, respectively. To use Table 1 or Table 2, select along 
the horizontal axis the line which represents the number of records to 
be stored in a file. Follow the selected line until it intersects the 
diagonal line which most closely represents the desired record length. 
Follow the closest horizontal line to the left and read the number of 
cylinders required to contain the file. 

As an example, assume that the data base must contain 8000 item 
master records of a length of 384 bytes, .25,000 product structure 
records of a length of 32 bytes, 25,000 standard routing records of a 
length of 64 bytes, 75 work center records of a length of 128 bytes, 
2000 open order summary records of a length of 128 bytes, and 10,000 
open order detail records of a length of 128 bytes. Tables 1 and 2 
indicate the file storage required to contain the files would be as 
follows: 
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Item master 
Product structure 
standard routing 
Work center master 
Open order summary 
Open order detail 

Table 1 

255 cylinders 
65 cylinders 

132 cylinders 
1 cylinder 

22 cylinders 
105 cylinders 

Table 2 

30 cylinders 
8 cylinders 

17 cylinders 
1 cylinder 
3 cylinders 

13 cylinders 



Table 1. File Allocation for 5444 Disk Storage Drive 
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Number of records in file in thousands 

* Record storage area only; index area for indexed file is not included. 
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Table 2. File Allocation for 5445 Disk Storage Drive 
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Number of records in file in thousands 

* Record storage area only; index area for indexed file not included. 
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Tables 3 and 4 are provided to determine the number of tracks or 
cylinders required to contain the index of an indexed sequential file 
for the 5444 and 5445 Disk storage Drives, respectively. An index 
record must be in the index for every record in an indexed sequential 
file. The index record contains the record key plus a three-byte disk 
address for the 5444 Disk Storage Drive and the record key plus a four­
byte disk address for the 5445 Disk Storage Drive. The index of an 
indexed sequential item _master file of 8000 records contains 8000 index 
records. To use Tables 3 and 4, read down the column labeled Key Length 
to the required key length and read across to the number of index 
records in a sector, track, or cylinder for that key length. Divide the 
number of records in the file by the number of index records per sector, 
track, or cylinder to determine the number of sectors, tracks, or 
cylinders required to contain the index. The results should be rounded 
up to the next whole number. 

As an example, assume the item master records discussed previously in 
the example for Tables 1 and 2 contained a key length of 9 bytes, the 
work center master records had a key length of 12 bytes, and the open 
order summary records had a key length of 6 bytes. 

For the item master file, Table 3 indicates that 504 index records 
can be contained on one track or 1008 index records on one cylinder. 
Dividing 8000 by 504 and 1008 and rounding up results in 16 tracks or 8 
cylinders, respectively, required to contain the index for the item 
master file. Table 4 indicates that 380 index records can be contained 
on one track or 7600 index records on one cylinder. Dividing 8000 by 
380 and 7600 and rounding up results in 22 tracks or 1 cylinder and 2 
tracks, respectively, required to contain the index for the item master 
file. 

For the work center master file, Table 3 indicates that 17 index 
records can .be contained in one sector. Dividing 75 by 17 and rounding 
up results in 5 sectors. Table 4 indicates that 16 index records can be 
contained in one sector. Dividing 75 by 16 and rounding up results in 5 
sectors being required to contain the index. Since partial index tracks 
are rounded to a full track, one track is required to contain the index 
for the work center master file for either type of drive. 

For the open order summary file, Table 3 indicates that 672 index 
records can be contained on one track or 1344 in one cylinder. Dividing 
2000 by 672 or 1344 and rounding up results in 3 tracks or 1 1/2 
cylinders required to contain the index for the open order summary file. 
Table ~ indicates that 500 index records can be contained on one track. 
Dividing 2000 by 500 results in 4 tracks being required to contain the 
index for the open order summary file. 
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Table 3. Index Area for Index Sequential Files (5444 Disk 
Storage Drive) 

INDEX RECORDS 
Key Length 

In Bytes Per Sector Per track 

2 51 1224 
3 42 1008 
4 36 864 
5 32 768 
6 28 672 
7 25 600 
8 23 552 
9 21 504 

10 19 456 
11 18 432 
12 17 408 
13 16 384 
14 15 360 
15 14 336 
16 13 312 
17 12 288 
18 12 288 
19 11 264 
20 11 264 

Table 4. Index Area for Index Sequential Files (5445 Disk 
Storage Drive) 

INDEX RECORDS 
Key Length 

in Bytes 
Per sector Per track Per cylinder 

2 42 840 16800 
3 36 720 14400 
4 32 640 12800 
5 28 560 11200 
6 25 500 10000 
7 23 460 9200 
8 21 420 8400 
9 19 380 7600 

10 18 360 7200 
11 17 340 6800 
12 16 320 6400 
13 15 300 6000 
14 14 280 5600 
15 13 260 5200 
16 12 240 4800 
17 12 240 4800 
18 11 220 4400 
19 11 220 4400 
20 10 200 4000 
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Per cylinder 

2448 
2016 
1728 
1536 
1344 
1200 
1104 
1008 
912 
864 
816 
768 
720 
672 
624 
576 
576 
528 
528 



GLOSSARY 

capacity. Number of machine or labor hours during a time period that 
work center facilities are available for use. 

Capacity planning. 
men and machines. 

Function of determining capacity requirements for 
Can imply both infinite loading and finite loading. 

Component requirements. This is the quantity ,of a component part that 
must be available before the order for the assembly or higher-level part 
can be released to the shop. 

Normal capacity. Capacity estimated to be available for loading 
purposes, normally the present operating level of the plant. 

Infinite loading. Determination of loads (man-hours or machine hours) 
by work center and time period imposed by order requirements, regardless 
of available capacity of the work centers. 

Lead time. Number of days required for an order or item to be made, 
assembled, or purchased. 

open order. Order which is in the process of being issued to the shop 
floor or vendor, or which is partially complete. Represents a firm 
commitment for an order expected to be received in inventory at some 
future date. 

Percent tolerance. Value used in the order release phase to indicate 
what percentage of the total component quantity must be available to 
allow the order to be released. For example, a value of 95 would 
indicate that if 95% of the component requirement were available, the 
component would be considered available. 

Period. segment of time (day, week, month) for which load hours are 
accumulated. 

Planned order. Order reflecting future item requirements after 
deduction of inventory and open orders. 

Planning horizon. Time range for which capacity planning 1S to be 
performed. 

Plant. The entire physical facility for which the capacity planning 
system is run. 

Release cycle. Time required to prepare the necessary documents and 
draw material from inventory before a production order can begin. 

Routing. Information indicating the sequence in which work is to be 
performed for the fabrication or assembly of an item. 

ShOp. subdivision of the plant, usually characterized by functions 
common to several work centers. 

Shop calendar. Dating technique which eliminates nonwork days and 
numbers the remaining days, typically from 001 to 999, thus giving 999 
consecutive work days <about four calendar years). 
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Shrinkage factor. Factor applied to an order requirement to reflect 
spoilage during production or rejected purchased material,. Not used 
when a gross requirement is covered by inventory. 

Time tolerance. Value used in the order release phase to indicate the 
number of days after a component requirement date that open or planned 
orders may be considered in fUlfilling the component quantity 
requirement. 

Transit time. Time from the completion of one operation to the start of 
the next-.---

Work center. Basic production facility in a plant considered for 
capacity planning. For loading purposes, generally considered to be a 
group of like machines; consequently, work is considered performed 
equally well on any machine in the group. A machine with unique 
characteristics can, by itself, be considered a work center. A work 
center can also consist of assembly areas or a pool of setup men, for 
example. 
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