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IBM 1130 Computing Systefn User's Guide

This manual, covering a wide range of subjects that are of interest
to 1130 customer personnel, is designed for insertion in a workbook
along with user-generated materials. It deals with the steps to be
considered in any successful installation program: preinstallation
planning, documenting current applications, design of new applica-
tions, conversion, program development, testing, and program
documentation. )

Additional topics discussed include the 1130 system, the 1130
Monitor, Job Management, Disk Management, Core Management,
File Organization, Disk Data Storage, FORTRAN and the Commer-
cial Subroutine Package, Sorting and System Evaluation - Performance.

It is suggested that the User's Guide be placed in a binder and
that dividers be inserted before the various sections. The resulting
workbook becomes the single major source of installation guidance
when you include your own data processing policies, standards, and
control forms.
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Copies of this and other IBM publications can be obtained through IBM branch
offices. Address comments concerning the contents of this publication to:
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READER'S GUIDE

INTRODUCTION

This section is intended as a guide to help you get
the most out of this manual. Because of the magni-
tude of the manual and the differing needs of various
readers, such a guide, or "'road map', is particu-
larly important.

For purposes of the guide, readers will be
divided into three groups:

1. Top management, who want an overview of
the system. )

2. Data processing management, who have
direct responsibility for the installation and man-
agement of the 1130 System.

3. Programmers and systems analysts, who will
actually set up the system, determine the methods
to be used, and/or code the programs.

Groups 2 and 3 are subdivided into those con-
cerned with "pure" scientific applications, and
those working in a commercial or mixed scientific-
commercial atmosphere.

Figure 01.1 shows a general outline of the man-
ual and suggests which sections should be read by
each group. However, the top manager who wants
a more detailed view of the 1130 will find much of
the data processing management material to be
relevant; the data processing manager may want to
read more than Figure 01.1 indicates; etc.

The effectiveness of this Guide depends entirely
on the responsible manager in your installation.
The Guide contains possible paths to a successful
installation. Since the installation of data process-
ing equipment is a disciplined venture that involves
decisions concerning the selection of the best paths,
your management's responsibility is clearly delin-
eated. This responsibility began with the creation
of realistic objectives. Control is exercised through
timely reviews in which progress is related to
checkpoints and corrective action is undertaken.

A WORD TO TOP MANAGEMENT

Within the last several years, your company may
have increased its plant capacity to meet growing
needs. Before this new resource became fully
operational, though, many things had to be done.
Management was chosen, an organization chart
drawn up, a plan for startup formulated, a date
picked for the start of production, etc.
Just recently you may have added a new product

or scrvice. The introduction of this product or
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service involved many considerations. Its need was
studied, its function determined, an announcement
date selected, etc.

In both cases, management:

e Defined its objectives

e Made a plan

e Established checkpoints

e Assigned responsibilities

Timely reviews determined whether your plans
were being followed, your objectives met, etc. On
the basis of these reviews, modifications and adjust-
ments were made to ensure that the operation was a
success.

Now you are adding another resource to your
organization — an IBM 1130 Computing System. As
before, there are many things that you, as manage-
ment, must do if your 1130 installation is to meet
its planned objectives.

Should the installation of a new data processing
system be any less subject to management control
than a new plant, or a new product? The answer is
no. Data processing capability is a resource, just
like the new plant or new product. In fact, a data
processing system is a unique type of resource; it is
one that extends management's ability to control
other resources. '

Your 1130 system may be used to maintain a per-
sonnel skills inventory or to schedule plant opera-
tions. It may be assigned to keep a close watch on
cash flow or to determine reorder points for your
inventory. In each case, data processing is a re-
source being used to control other resources.

In this light, the IBM 1130 Computing System that
you are about to install should take on an added impor-
tance. Objectives, checkpoints, and the mechanics
for review should be established for this resource,
just as for any other resource available to you.

The 1130 Computing System, through its stored-
program power and random access disk capability,
embodies a new technology. The maximum value
will be derived from this technology only if the sys-
tem is oriented toward your objectives and its in-
stallation is closely monitored to see that those
objectives are achieved. It is through this type of
involvement that the philosophies and policies of a
manager can be manifested.

The 1130 User's Guide has been designed with
these thoughts in mind. First, it deals with all the
considerations that lead to a successful installation.
Second, it is so organized as to lend itself to the
control and review process. The cornerstone of
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Figure 01.1




this organization is an Installation Activity Schedule,
which highlights all the events leading to a success-
ful installation. This is fully described in Section 05.

This Guide should become a working document in
your organization. Although the experience and
specific needs of each organization vary consider-
ably, all the events apply to some extent in every
installation.

A WORD TO DATA PROCESSING MANAGEMENT

In addition to the comments directed toward top
management, several thoughts apply here.

You are the men in the middle — between top
management and the programmer/analyst. For this
reason the sections checked for your attention are
those concerned with how to do things the "'right"
way; how to avoid potential pitfalls; how to get the
most out of your 1130 system; etc.

A WORD TO THE PROGRAMMER/ANALYST

As Figure 01.1 shows, this manual is directed pri-
marily toward you; you should read its entire con-
tents. This is especially true for those of you who
are working in a commercial, or mixed, environ-
ment.

However, the distinction between a commercial,
or mixed, environment and a ""pure' scientific
environment is very tenuous. More and more,
users who once considered themselves '"pure'"
scientific find their applications taking on aspects
of the traditional commercial job — large data files
are developed, input and output formats become
more critical, alphabetic codes and data are en-
countered.

Actually, the subjects checked for the '"pure"
scientific reader represent a bare minimum. Any-
one who is or expects to be in a mixed environment
should read the entire manual.

SUMMARY OF THE USER'S GUIDE

The Installation Phase

The following listing of the material in this Guide
reflects the major grouping of installation events
and should provide an indication of the Guide's com-
prehensive nature. Comments have been added to
each listed item to relate the manner in which that
subject matter may be used.

o Preinstallation Planning — provides a proven
method of scheduling and reviewing installation
activities, specifically tailored to the 1130 user,
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and illustrates the points where management review
is most essential.

e Documenting Current Applications — concerns
the control and techniques that can be applied to the
documentation of existing procedures. Distinction
is made between manual operations and those already
mechanized.

e Some Preliminary Questions and Answers
Regarding Data Storage — considers the pros and
cons of using either cards or disk for data storage.
Also considers protecting your data — why and how
it should be protected.

e 1130 Application Design — includes card and
form design, record layouts, and flowcharts. The
elements of application design are made clear
through "live'" illustrations, which are used through-
out. This section also aids in the selection of the
right job-oriented programming language and thus
contributes to the effectiveness of the whole installa-
tion effort.

e Program Development — devotes itself to con-
verting designs for 1130 applications into tested,
debugged machine programs. The application dis-
cussed throughout the Guide is provided to serve as
a teaching aid and time saver for the programmer.
Programming hints and aids are also provided.

e Testing Effectively — shows the methods an
installation should use in testing individual programs
and complete systems.

e Program Documentation — shows how a good
set of working documents, which a computer instal-
lation must develop, can be created during the
development phases.

e Conversion — outlines the procedures required
to perform the cutover from your present system to
the 1130.

The Operations Phase

This portion of the Guide contains several sections
of interest to users who have completed the installa-
tion phase:

e 1130 Computing System — contains a compre-
hensive description of the 1130 System and a brief
description of each component.

e 1130 Disk Monitor System — discusses the
1130 Monitor in general and leads into the more
detailed material of the next three sections.

o Job Management — covers those features of
the Monitor that help you manage the job, or unit of
work.

e Disk Management — describes the layout of
disk storage, how you may use it, and how to get
the most out of it.




Section| Subsections Page

01 00 00 04

e Core Storage Management — outlines the
facilities the Monitor gives you to manage core
storage with the LOCAL, SOCAL and LINK overlay
systems.

e FORTRAN — General and Commercial —
covers many aspects of FORTRAN that are of inter-
est to all users, but with special emphasis on the
needs of commercial programmers. Use of the
Commercial Subroutine Package, arithmetic consid-
erations, and core-saving tips are among the major
topics covered.

e Sorting with Your 1130 — describes the sort-
ing process and some alternate approaches.

e Use of the Disk for Data Storage — describes
the way data is situated on the disk, and stresses
efficiency.

e Disk Data Files — Organization and Process-
ing — continues the previous topic, discussing the
various file organization techniques and how the
processing sequence affects the choice of organi-
ation.

e Improving Your System — Performance —
covers performance and how it is affected by (1) the
Monitor, (2) the programmer, and (3) the 1130
itself. Three case studies are presented to illus-
trate various approaches to improving through-
put rates and run times.
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INTRODUC TION

Now that your 1130 computing system is on order,
what should you do next? When the 1130 computing
system was proposed, mention was made that it
could perform both scientific and commercial jobs.
Some typical commercial jobs that may have been
considered at that time are:

o Payroll (used as an example later in the
manual) and labor distribution

e Accounts receivable

e Accounts payable

e Sales analysis

e Inventory control

Planning the use of the 1130 for specific applica-
tions such as the above leads to other questions that
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need answers. How will the personnel for your
installation be selected? When will your applica-
tions be implemented on the 1130? How will this
job of implementation be carried to completion? In
other words, you need a plan to carry out the in-
stallation of this new system.

In answer to the first question, selection of
personnel, your IBM representative can supply you
with the Programmer's Aptitude Test, which will
help you with some of the selection. (It may be that
you will find these people in your company, but you
may also find it necessary to hire someone outside.)

The second and third questions, when will the
implementation be done and how, may be answered
by your general (installation) plan, which is dis-
cussed next.
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GENERAL PLANNING

The General Installation Plan is made up of two
items: the Activity List (Figure 05.1) and the
Activity Time Estimates (Figure 05.2)

Your Activity List contains the major areas of
concentration., It answers the questions "who'' and
"'what''. Your Activity Time Estimates answers
the question "when''. However, you still do not
have enough detail.

Before going into more detail, go back and be
sure the two lists are fully understood.

The Activity List contains the major installation
activities you need to complete a successful instal-
lation. The first two areas, Installation Organiza-
tion and Document Current Processes, although not
end products, are most important. They are the
foundation of your installation. The remaining
items on the list are:

e Application Design
Operations Planning
Physical Planning
Conversion and Applications Complete
Evaluation

These will go smoothly if you ensure that the
first two areas are complete.

Your Activity Time Estimates makes this point
clear; notice that the early parts of your installation
efforts, as mentioned previously, must all have
start dates. If your foundation is firm and on
schedule, the later installation activities will also
be smooth and on schedule.

The later installation activities require more
detail. You may find these items helpful in planning
applications other than those listed.

GENERAL INSTALLATION PLAN
ACTIVITY LIST

Installation Organization
Select personnel:
Management
Programmers
Operators

Education
Train management
Train programmers
Train operators

Document Current Processes
Document current:
Payroll and labor distribution procedures
Accounts receivable procedures
Accounts payable procedures
Sales analysis procedures
Inventory control procedures

Determine 1130 documentation standards
Schedule application development and conversion
Management review

Application Design
Application development:
Payroll and labor distribution
Accounts receivable
Accounts payable
Sales analysis
Inventory control

Convert:
Payroll files
Accounts receivable files
Accounts payable files
Inventory files
Operation Planning
Establish operating schedules and procedures

Physical Planning
Physical layout
Management review
Order cables
Physical alterations
System Delivered

Conversion and Applications Complete

Entire Systems Evaluation

Figure 05.1.
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in Finish (F)
Activity Weeks Date Start Finish Start Finish Start Finish

Figure 05.2.
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APPLICATION AND CONVERSION PLANNING

Figure 05.3 is the Activity List for your Applica-
tion Development Plan. This corresponds to the
Activity List for your General Installation Plan.
Similarly, Figure 05.4 is the Activity Time Esti-
mates for your Application Development Plan.
The Application Development Plan is, ingeneral,
composed of three items: '
1. Analysis
a. Review of present system -
b. Designing reports and card layouts
c. Flowcharting
2. Evaluation
a. Establishiment of controls

b. Management review
3. Programming of the application
The most important steps in this process are,
once more, the earliest: Analysis and Evaluation.
If these items are complete, that is, if the indiv-
iduals and groups involved agree with what you

propose, the remainder of the installation effort

will be relatively free from serious problems.

Figures 05.5 and 05.6 are, respectively, the
Activity List and Activity Time Estimates for the
Conversion Plan.

Notice that the discussion of the Application
Development Plan so far has not included program-
ming. The question, how will the programming be
carried to completion, will be discussed next.
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APPLICATION DEVELOPMENT PLAN
ACTIVITY LIST
For each application:
Review present system
Design reports and card layouts
Flowchart
Establish controls
Management review
*Program development
*Further detail
Figure 06.3.
APPLICATION DEVELOPMENT PLAN
ACTIVITY TIME ESTIMATES
“Must”’ Original Schedule Revised Revised
Duration Start (S) or Dates Dates # 1 Dates #2
in Finish {F)
Activity Weeks Date Start Finish Start Finish Start Finish
Payroll and Labor
Distribution
Review present system 20
Design reports and
card layouts 2.0
Flowchart 15
Establish controls 1.0
Management review 1.0
*Program development 7.0
Accounts Receivable
Review present system 1.5
Design reports and
card layouts 2.0
Flowchart 1.0
Establish controls 1.5
Management review 1.0
*Program development : 5.0
Accounts Payable
Review present system .5
Design reports and
card layouts 2.0
Flowchart 1.0
Establish controls .5
Management review 1.0
*Program development 6.0
Sales Analysis
Review present system 1.0
Design reports and
card layouts 1.0
Flowchart 1.0
Establish controls 5
Management review 1.0
*Program development 4.0
Inventory Control
Review present system 1.0
Design reports and
card layouts 2.0
Flowchart ) 2.0
Establish controls 5
Management review 1.0
*Program development 7.0
* Further detan (Figure 05.8)

Figure 05.4.
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Convert files

CONVERSION PLAN
ACTIVITY LIST

Parallel or pilot run

For each application (where applicable):
Develop conversion procedures

Train conversion personnel

Train other departments

Figure 06.5

CONVERSION PLAN
ACTIVITY TIME ESTIMATES

“Must’”’ Original Schedule Revised Revised
Duration Start (S) or Dates Dates # 1 Dates # 2
in Finish (F)
Activity Weeks Date Start Finish Start Finish Start Finish
Develop data preparation and
card punching procedures 1.0
Develop conversion control
plans and procedures 1.0
Train conversion personnel 2.0
Convert payroll and labor
distribution files 2.0
Convert accounts receivable
files 4.0
Convert accounts payabile files 4.0
Convert inventory files 6.0
Train other departments --
all applications 4.0
Parallel runs -- payroll and
labor distribution 4.0
Parallel runs -- accounts
receivable 4.0
Parallel runs -- accounts
payable 4.0
Parallel runs -- inventory
control 2.0
TOTAL CONVERSION 10.0 (F) - 4/8/68

Figure 05.6.




PROGRAMMING PLANNING

The Activity List and Activity Time Estimates for
the Program Development Plan (Figures 05.7 and
05. 8 respectively) complete the planning.

This is the detailed level of planning on which
your installation depends. For thisreason you must
have control over the progress of these activities.
The Progress Charts for Program Development
(Figure 05.9) will provide the necessary control.
Used in conjunction with the Activity Time Esti-
mates for the Program Development Plan, these
charts show you, at all times, the progress of
your installation effort. You can determine whether
it is ahead of schedule, on schedule, or behind
schedule and requiring action.
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PROGRAM DEVELOPMENT PLAN
ACTIVITY LIST

For each application:
Define program
Flowchart
Code
Desk-check and list
Prepare test data
Test
Production test

Complete program documentation

Figure 05.7.
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PROGRAM DEVELOPMENT PLAN
ACTIVITY TIME ESTIMATES

Activity

Duration
in
Weeks

“Must”’ Original Schedule
Start (S) or Dates*

Revised
Dates #1*

Revised

Dates #2*

Finish (F)
Date Start Finish

Start

Finish

Start

Finish

Define PAY 01 (Payroll)
Flowchart PAY 01

Code PAY 01

Desk-check, list PAY 01

Test data PAY 01

Test PAY 01

Production test PAY 01
Complete documentation PAY 01

NV L LL

Define PAY 02 (Payroll)
Flowchart PAY 02

Code PAY 02

Desk-check, list PAY 02

Test data PAY 02

Test PAY 02

Production test PAY 02
Comptete documentation PAY 02

Mmoo GO

Define PAY 03 (Payroll)
Flowchart PAY 03

Code PAY 03

Desk-check, list PAY 03

Test data PAY 03

Test PAY 03

Production test PAY 03
Complete documentation PAY 03

[N NI I |

Define PAY 04 (Payroit)
Flowchart PAY 04

Code PAY 04

Desk-check, list PAY 04

Test data PAY 04

Test PAY 04

Production test PAY 04
Complete documentation PAY 04

INE VIR CRENE D R

Define PAY 05 (Payroll)
Flowchart PAY 05

Code PAY 05

Desk-check, list PAY 05

Test data PAY 05

Test PAY 05

Production test PAY 05
Complete documentation PAY 05

MRS oo

Define PAY 06 (Payroll)
Flowchart PAY 06

Code PAY 06

Desk-check, list PAY 06

Test data PAY 06

Test PAY 06

Production test PAY 06
Complete documentation PAY 06

ISR I CRE I |

Define PAY 07 (Payroll)
Flowchart PAY 07

Code PAY 07

Desk-check, list PAY 07

Test data PAY 07

Test PAY 07

Production test PAY 07
Complete documentation PAY 07

IS IR SN )|

*Only one start and finish date should be supplied for each program being developed.

Figure 06. 8 (Sheet 1 of 5).
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PROGRAM DEVELOPMENT PLAN
ACTIVITY TIME ESTIMATES

Activity

Duration
in
Weeks

“Must™
Stant (S) or
Finish (F)
Date

Original Schedule

Dates*

Revised
Dates # 1*

Revised

Dates #2*

Stant

Finish

Start

Finish Start

Finish

Define PAY 08 (Payroil)
Flowchart PAY 08

Code PAY 08

Desk-check, list PAY 08

Test data PAY 08

Test PAY 08

Product test PAY 08

Complete documentation PAY 08

Shihhmbo

Define PL.D 01 (Labor Dist.)
Flowchart PLD 01

Code PLD 01

Desk-check, list PLD 01

Test data PLD 01

Test PLD 01

Production test PLD 01
Complete documentation PLD 01

Nihowhooe

Define PLD 02 (Labor Dist.)
Flowchart PLD 02

Code PLD 02

Desk-check, list PLD 02

Test data PLD 02

Test PLD 02

Production test PLD 02
Complete documentation PLD 02

[CRNECR NI R}

Define AR 01 {Accts Rec)
Flowchart AR 01

Code AR 01

Desk-check, list AR 01

Test data AR 01

Test AR 01

Production test AR 01
Complete documentation AR 01

MRS L L L

Define AR 02 {Accts Rec)
Flowchart AR 02

Code AR 02

Desk-check, list AR 02

Test data AR 02

Test AR 02

Production test AR 02
‘Complete documentation AR 02

Mhwhboon»

Define AR 03 (Accts Rec)
Flowchart AR 03

Code AR 03

Desk-check, list AR 03

Test data AR 03

Test AR 03

Production test AR 03
Complete documentation AR 03

Define AR 04 (Accts Rec)
Flowchart AR 04

Code AR 04

Desk-check, list AR 04

Test data AR 04

Test AR 04

Production test AR 04
Complete documentation AR 04

NoaLabo

*Only one start and finish date should be supplied for each program being developed.

Figure 05.8 (Sheet 2 of 5).
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PROGRAM DEVELOPMENT PLAN
ACTIVITY TIME ESTIMATES
“Must”’ Original Schedule Revised Revised
Duration Start (S} or Dates* Dates # 1* Dates # 2*
in Finish (F)
Activity Weeks Date Start Finish Start Finish Start Finish
Define AR 05 {Accts Rec) 1.0
Flowchart AR 05 1.0
Code AR 05 7
Desk-check, list AR 05 2
Test data AR 05 .2
Test AR 05 1.0
Production test AR 05 1.0
Complete documentation AR 05 .2
Define AR 06 (Accts Rec) 5
Flowchart AR 06 .5
Code AR 06 .2
Desk-check, list AR 06 A
Test data AR 06 2
Test AR 06 4
Production test AR 06 4
Complete documentation AR 06 .2
Define AP 01 (Accts Pay.) 1
Flowchart AP 01 1
Code AP 01 A
Desk-check, list AP 01 A
Test data AP 01 .1
Test AP 01 2
Production test AP 01 .2
Complete documentation AP 01 .2
Define AP 02 (Accts Pay.) 5
Flowchart AP 02 3
Code AP 02 2
Desk-check, list AP 02 A
Test data AP 02 A
Test AP 02 2
Production test AP 02 2
Complete documentation AP 02 .2
Define AP 03 (Accts Pay.) 4
Flowchart AP 03 2
Code AP 03 .2
Desk-check, list AP 03 A
Test data AP 03 A
Test AP 03 2
Production test AP 03 .2
Complete documentation AP 03 2
Define AP 04 (Accts Pay.) 5
Flowchart AP 04 4
Code AP 04 2
Desk-check, list AP 04 A
Test data AP 04 A
Test AP 04 2
Production test AP 04 2
Complete documentation AP 04 2
Define AP 05 {Accts Pay.) 4
Flowchart AP 05 2
Code AP 05 2
Desk-check, list AP 05 B
Test data AP 05 A
Test AP 05 2
Production test AP 05 2
Complete documentation AP 05 2

*Only one start and finish date should be supplied for each program being developed.

Figure 05.8 (Sheet 3 of 5).
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PROGRAM DEVELOPMENT PLAN
ACTIVITY TIME ESTIMATES

Activity

Duration
in
Weeks

“Must" Original Schedule
Start {S) or Dates*

Revised
Dates # 1*

Revised

Dates # 2*

Finish (F}
Date Start Finish

Start

Finish

Start

Finish

Define AP 06 (Accts Pay.)
Flowchart AP 06

Code AP 06

Desk-check, tist AP 06

Test data AP 06

Test AP 06

Production test AP 06
Complete documentation AP 06

ISR R NI AR

Define AP 07 (Accts Pay.)
Flowchart AP 07

Code AP 07

Desk-check, tist AP 07

Test data AP 07

Test AP 07

Production test AP 07
Complete documentation AP 07

ML Libh

Define INV 01 (Inventory}
Flowchart INV. 01

Code INV 01

Desk-check, list INV 01

Test data INV 01

Test INV 01 .
Production test INV 01 s
Complete documentation INV 01

Mhivhaoann

Define INV 02 (Inventory)
Flowchart INV 02

Code INV 02

Desk-check, list INV 02

Test data INV 02

Test INV 02

Production test INV 02
Complete documentation INV 02

Mol

Define INV 03 (inventory)
Flowchart INV 03

Code INV 03

Desk-check, list INV 03

Test data INV 03

Test INV 03

Production test INV 03
Complete documentation INV 03

MBbLLhbh

Define iNV 04 (Inventory)
Flowchart INV 04

Code INV 04

Desk-check, list INV 04

Test data INV 04

Test INV 04

Production test INV 04
Complete documentation INV 04

MRS SrD

Define INV 05 (inventory)

Flowchart INV 05

Code INV 05

Desk-check, tist INV 05

Test data INV 05

Test INV 05

Production test INV 05
Complete documentation INV 05

NJVEREREN VNS ¥

*Only one start and finish date should be supplied for each program being developed.

Figure 05. 8 (Sheet 4 of 5).
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PROGRAM DEVELOPMENT PLAN
ACTIVITY TIME ESTIMATES

Activity

in

Weeks

"Must’ Original Schedule Revised
Duration Start (S) or Dates™* Dates # 1*

Revised

Dates # 2%

Finish (F)
Date Start Finish Start

Finish

Start

Finish

Define INV 06 (Inventory)
Flowchart INV 06

Code INV 06

Desk-check, list INV 06

Test data INV 06

Test INV 06

Production test INV 06
Complete documentation INV 06

ISR RN VIV N

Define SA 01 (Sales Anal.)
Flowchart SA 01

Code SA 01

Desk-check, list SA 01

Test data SA 01

Test SA 01

Production test SA 01
Complete documentation SA 01

MO DL S L L

Define SA 02 (Sales Anal.}
Flowchart SA 02

Code SA 02

Desk-check, list SA 02

Test data SA 02

Test SA 02

Production test SA 02
Complete documentation SA 02

MhwbhLbwo

Total, application development

16.0

*Only one start and finish date should be supplied for each program being developed.

Figure 05.8 (Sheet 5 of §).

PERCENTAGE COMPLETED
Start 11/20 Start 12/4 All
P " ’ A/R Applications
avro Finish 2/3 Finish 2/3 Start:
4§ =} 11/20/67
Activit PAY PAY PAY PAY All A/R All Finish:

v 01 02 | o3 04 Payroll| 01 AR 3/11/68
Define program 100 100 100 50 90 100 70 40
Document logic 100 100 100 50 60 100 50 20
Code 100 70 40 20 5
Desk-check 100 10 5
Prepare test data 100 100 20 30 30 10
Test 100 10 5
Production test
Complete documentation 90 20 20 20 30 50 50 10

55 s s
All activities above 85 49 33 15 31 35 1 10°

Figure 05.9. Program development -~ progress chart
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INTRODUCTION

Since the cornerstone of your installation effort,
planning, is now complete, the time to begin docu-
menting is at hand.

If you were going to remodel a building, it would
be very important to have the plans of the structure
on which you would be working. You could, of
course, do the job without the plans, but much time

would be wasted in trial and error as you proceeded.

The same situation exists when you are convert-
ing an application to the 1130. Proper documenta-
tion of the present system will guide you rapidly and
efficiently into the new solution. Rather than
spending your time "rediscovering' the old proce-
dures, you can spend it in improving them.

Depending on whether you are converting from a

Section] Subsections Page
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manual system or a punched card system, one of the
following two subsections will help you plan this
phase of your preinstallation effort:
Documentation of Manual
Systems (10.10. 00)
Documentation of Punched
Card Systems (10. 20.00)

These introductory subsections are followed by a
discussion of the ways in which your current ac-
counting controls can be documented (10. 30. 00).
Questionnaires used for documenting manual sys-
tems are then illustrated (10.40. 00).

A payroll example, which is used also in later
sections, is introduced in 10.50.00. This consists
of:

Job description
Survey forms
Sample documents
Systems flowchart
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DOCUMENTATION OF MANUAL SYSTEMS

Follow these steps if you currently do not use
punched card equipment, or if you are planning to
put additional applications on the computer that are
not now mechanized:

1. Ask questions about details of the job as it is
being done now.

2. Record the procedure by means of a flow -
chart.

3. Gather samples of all the documents being
used.

Survey Notes. A set of questionnaires
(10.40.00) is included that assists in surveying the
most common data processing procedures: billing,
accounts receivable, sales analysis, inventory,
accounts payable, and payroll. No questionnaire
can cover all the details of, for instance, all billing
procedures, but a start can be made that will lead
you to discover and analyze the unique elements
that have to be accounted for in your own system.
Before starting your survey with a questionnaire,
review the questions and determine which ones you
already know the answers to, those you want to
check out, and those you know are not applicable to
your company. Then add questions of your own.

Where none of these survey questionnaires are
applicable, record on plain paper the important
elements of the system, answering the questions
"who', "what", "when", "why", and "how'". Notice
the amount of detail called for by the questionnaires,
and get down to that level in your own surveys.

You will often find that the people most familiar
with the details of the job do not see the forest for
the trees, or --to use a more precise metaphor --
they think they have been looking only at elms when
some of the trees have been maples. Wherever
possible, count the files yourself (rough counts are
usually adequate), look at the completed (not the
blank) documents, and talk to the man who actually
does the work, rather than taking someone else's
word for what he does.

Flowcharts. As an understanding of the proce-
dure is developed, you should draw flowcharts in
which input/output documents are represented by
one kind of block, processing or handling steps by
another, and the flow of work by arrows, as shown
in Figure 10.1.

Other symbols can be used for certain variations
of the basic symbols; these are discussed in
greater detail in the IBM manual Flowcharting
Techniques (C20 - 8152) and illustrated in the man-

ual examples in this section.

Sample Documents. Samples of each document
used in the procedure should be gathered. Where
possible, filled-in documents should be picked up,
as well as blank documents on which the people
closest to the work have made notes explaining how
the documents are completed.

In other words, you should have at least two
samples of each document in the system:

1. A blank document. This should have the
following information written on it:

a. The volume of these documents produced
each day, week, or month -- both maxi-
mum and average.

b. Who produces them.

c. Where they come from, and where they
go, copy by copy.

d. For each different kind of information, or
"field", all possible varieties of infor-
mation that can be entered. State how
long the field must or can be, and whether

Symbols Example

Personnel
master
sheet

Flow direction line

Prepare
Employee
Master Payroll
Cards

Processing

Flow direction line

Employee

Input/ Master
Output Payroll
Cards
Visually
Verify
and File
Figure 10.1.



At least one filled-in document.
in should be done by the man who normally per-

each individual ""position'' or character in
the field is strictly numeric, is some-
times alphabetic, may be blank, may con-
tain special characters $., '*()=+-&/,

or has any other restrictions on it.

For each field, whether the information
in it has limits. For instance, a weekly
salary field could go up to $999.99 and
still consist of only five digits, but you
may want to pull out all of those that go
above $500.00 for special handling.

For each field, its origin. If it has been
calculated, show the formula. If it came
from another document, state which one,
and whether it has been altered in the
process. Beware of fields that have the
same name but are slightly different,
such as date of receipt, date of entry,
date of transcription, date of processing.
The filling -

Section| Subsections
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forms the job, and he or you should annotate the
reasons for and restrictions on each step of his
work. Make sure that all possible ways of filling in
the document have been illustrated.

Summary. When the documentation of manual
systems has been completed, you should have at

hand:

1. Flowcharts
2. Sample documents
3. Survey notes, including:

a.
b.
c.

Complete lists of codes

Current standards

Procedure descriptions, where the flow-
chart is not self-explanatory

Reasons for current methods

Accounting control procedures

Any other facts they may influence or
cause restrictions on the way an applica-
tion may be designed.

All these survey notes should be cross-refer-
enced to the flowcharts and sample documents.
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DOCUMENTATION OF PUNCHED CARD SYSTEMS

Follow these steps in documenting your present
punched card applications:

1. Make a list of all your control panels.

2. Arrange the list by job step within applica-
tion. For instance, a payroll application, like the
one in 10.50. 00, might consist of panels to perform
the balancing of current earnings cards to time
cards, matching current deductions cards to earn-
ings cards, preparing the deduction register, and
all the remaining job steps.

3. Obtain copies of all the reports that have
been run using these panels.

4. Collect your current spacing charts and card
layouts and make a checklist of them. Use your
list of control panels to make sure that you have
gathered spacing charts and card layouts for all
the operations. If not, put them on your checklist,
and either find them or get them made up.

5. Check your spacing charts against the cur-
rently run copies of your reports, and bring your
spacing charts up to date. Mark them on your
checklist as they are updated.

6. Check your card layouts against your proce-
dures as you run them. This will allow you to up-
date both the card layouts and the written procedures
to conform with your current actual practice. Mark
the card layouts on your checklist as they are up-
dated.

7. Obtain a current schedule of jobs. Use your
list of control panels to verify the schedule.

Having finished these steps, you should have
current and accurate copies of spacing charts and
card layouts. If you do not, your 1130 application
design and program development will suffer, and
you will be forced to retrace your steps to get up-

dated facts. The surveys (in 10.40.00) will either
verify the accuracy of your documentation or in-
dicate discrepancies that need to be checked further.

Next, since you have all the information at hand,
you can develop the following items:

1. Updated flowcharts of your applications

2. Job descriptions

3. Calculation descriptions and formulas

These items, if prepared thoroughly (and this is
a very important ""if''), can serve as the basis for
your entire 1130 application design effort.

Summary. The important thing in documenting
any procedure is that all the information be made
available to the programmer in concise, easily
understood form.

You will find that these documenting methods
will be very useful in analyzing all the procedures
in your business. By pinpointing bottlenecks, areas
of duplication, etc., they can provide a means of
improving those procedures that you do not plan to
convert immediately to the new system.

Once a program has been completed for an appli-
cation, the documentation will become a permanent
record of the procedure. It can be used, for
example, as:

1. A source of information for implementing
future changes.

2. An education device for familiarizing new
operators and management personnel with the pro-
cedures.

3. A source of information for your auditors,
who must be familiar with your procedures.

Start documenting your present applications now.
Once the application is documented, programmed,
and operating on your new system, keep the docu-
mentation up to date. It will contribute toward an
efficient and productive data processing installation.
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ACCOUNTING CONTROLS 1. On your flowcharts, where, for instance,
control tapes are balanced to accounting machine

Understanding your present controls will help you totals.
design practical and effective controls for your new 2. With the survey questionnaires or informal
system. narratives.

Control procedures can be documented in two For a discussion of various kinds of accounting
places:

controls that may appear in your system, refer to
section 20.10. 00.
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SURVEY QUESTIONNAIRES

Survey Questionnaire - Billing

PROCEDURES
1. Bill before shipment or after?
2. Reasons
3. Is completion billing used?
4. Optimum time from order to shipment
5. Are shipments from stock? What percent?
(a) Buy outside %
(b) Manufacture? Drop Ship?
6. Do you send confirmation of order to customer? When?
7. Sold-to and ship-to information required on invoices? % of invoices?
TERMS
1. Standard by customer, variable by customer, or other
2. Do salesmen have protected customers?
3. Pricing flexible - changed to meet competition in field ?
4. How many must be acknowledged ?
5. Cash sales - volume and how handled ?

ITEM QUANTITIES

1. Whole numbers, fractions, or decimals?

2. Will you print quantity ordered, quantity shipped, back ordered?

3. Lérgest qua-ntity sold (include decimals)

4. Unit of issue

PRICES

1. Standard, volume determines, customer class, variable? How many prices ?
2.  Percent of billing lines with variable pricing daily



Billing Questionnaire (cont'd)

3. Variable pricing authorized by ?
4. Per CM, dz, gross, bd ft, other?
5. Largest unit price
6. Fractional prices
DISCOUNTS
1. Line item only? Variable or standard?
2. What governs discounts to customers?
(a) Customer
(b) Type of merchandise
(¢) Quantity of merchandise
(d) Salesman's quoted price
(e) Total of invoice
(f) Combination of above
(g) Other
3. Group discounts
4. Discounts on total invoice ?
(a) Standard by customer
(b) Variable
5. Should discount amount print on invoice?
6. Chain discounts?
(a) Line items
(b) Groups
(c) Invoice totals
7. Chain discount examples

Terms or cash discount. Should it be calculated ?
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Billing Questionnaire (cont'd)

COSTING

1. Standard, percent, other?

2. Any lot or job costs?

TAXES

1. How many states?

2. What % of items taxable?

3. Are selected items on an invoice taxable?
4. Other taxes - excise, etc.

5. Whole percents, fractional?

FREIGHT

1. Based upon weight? Volume? Explain
2. Examples of computation

3. Prepaid percent - collect percent

4. Is freight cost known at billing time ?
5. At prebilling time?

6. Allowances - examples. How computed?
7. TFlat rates?

8. Minimums?

9. Do items have standard weights ?
COMMISSIONS

1. Paid on:

(a) Gross profit
(b) Gross invoice

(c) Variable each line



Billing Questionnaire (cont'd)

(d) Total customer purchase

(e) Other
2. Percentage fixed by:

(a) Product?

(b) Salesman?

() Customer?

(d) Volume?
3. If volume, what are the breaks in computing rate ?
FORMS INFORMATION

1. TUse of copies

S W oo 00U W

[

2. If you prebill, could invoice serve as picking document? As bill of lading ?
3. Average number of body lines
4. Minimum depth of form
5. Preprint invoice number? Why ?
6. Are back orders noted on invoice ?
7. What is the length of item descriptions?
(a) Number and type of special characters included in descriptions ?
(b) Can description be conveniently abbreviated ?
8. Discount on line item?

9. Largest quantity shipped? Largest unit price? Largest extension?
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Billing Questionnaire (cont'd)

10. Cash discount printed on invoice? Terms?
11. Length of ship-to/sold-to lines
12. Cost extended - line items?
13. Do credit memos and invoices use same format?
14. Are contractual notes typed on invoice or credit memo?
(a) If yes, what is longest note?
(o) What is the incidence of use (percent) of total invoices per day ?
15. Multi-page invoice? Frequency
16. What class of products is most active? At what time of the year?
17. Are the products of a seasonal nature? When? What is increase in orders?
18. What items make up largest percentage of total sales volume ?
19. How much item information is needed on the order? On the invoice? Can it be typed later?
20. How are items coded?
(a) What is the length of part number or code?
(b) Numeric or alphameric?
21. What procedure is being followed as to partial shipments?
(a) How prevalent are they?
(b) Are shipments made daily to all areas? If not, what is the policy regarding shipments?
(c) Is warehouse sequence of items on the order important?

22. Describe miscellaneous data required.



Section

10

Subsections

40 10

Page

06

Billing Questionnaire (cont'd)

ANALYSIS

1. Time from receipt of order to billing of customer

2. Number and jobs of people performing order writing and billing
3. Type of machines and equipment presently being used

CONTROL AND EDITING INFORMATION

1. What is the editing procedure for invoicing? Who is responsible for final approval of invoice ?

2. What controls are now established for accuracy ?
3. Do you have subsidiary branch locations ?
(a) If so, what accounting functions are they performing ?

(b) How many invoices is each branch preparing?

(c) Would it be more advantageous to centralize accounting operations, especially billing ?
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Survey Questionnaire - Accounts Receivable

PROCEDURES: CASH
1. List all cash credit posting media
2. What discounts are offered? How are they handled ?
3. Cash receipts and deposit slip prepared:
(a) Separately
(b) Simultaneously
4. How often do payments include copy of invoice or statement or identification?
5. What percentage of payments are nonstandard?
6. What is policy on overpayments ?
7. Can cash be applied to oldest balance or must it be selective?
8. What accounts are involved?
9. Can distribution be made at cash posting time ?
10. How many ledger controls are carried?
(a) How are control groups determined ?
(o) TIllustrate divisions
11. How often is a trial balance taken?
(2) Can trial balance be alternated by control?
(o) Could trial balance, aging, and customer purchasing analysis be prepared simultaneously ?
12. When are statements mailed ?
13. Attach samples of accounting (A/C) journal used, revised to include additional information you require.

14. Volume and reasons for credit memos
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Accounts Receivable Questionnaire (cont'd)

FORMS CONSIDERATIONS - STATEMENTS
1. How many accounts in ledgers?
(a) Total active
(b) Total inactive
(¢) Does total fluctuate or remain static ?
(d) How are they coded?
2. Open item or balance forward ?
3. What percent of customers pay by:
(a) Statement?
(b) Invoice?
(c) Time pay?
4, How many statements mailed ?
(a) Total
(b) Weekly
(c) Monthly
(d) Are they mailed to all accounts?
5. If time pay is allowed, explain circumstances.
6. Do statements show: |
(a) All transactions for the month?
(b) Open items only ?
(c) Aged balances only ?
(d) Aged transactions?
7. Any objection to aged balances only, with no reference?

8. What description shows on statement?
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Accounts Receivable Questionnaire (cont'd)

9.

10.

11.

Daily inquiries into customer records?
Extent of bad debts

Attach a sample statement, complete with various postings.

LEDGER RECORDS

What description is shown on ledgers?
Credit limit on each card?

Purchases to date? Is this desirable?

Is aging by invoice? Oldest dollar amount?

Attach a sample card, complete with typical postings.

CREDIT REFERENCE

1. Does credit department refer to ledgers? How often?
2. Is a credit record other than ledger kept? If so, attach a sample.
3. When does an account become delinquent ?
4. How are delinquents followed ?
5. Do you suspend credit buying of delinquent accounts? If so, how is it restored?
6. Are accounts aged?
(a) What breakdowns ?
(b) When?
(c) How often?
ANALYSIS
1. Number of people involved
2. Type of equipment involved
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Survey Questionnaire - Sales Analysis

1. Information required by:

(a)
(b)
(c)
@
(e)

Customer

Item

Area

Salesman

Class of trade

2. What reports should management be receiving that they are not now getting ?

@)

(b)
(c)

@

(e)

®)

Report information

What information is required on each report?

(1) What records or registers are used to substantiate reports?
(2) What can be added to present reports to make them more meaningful ?
Who receives each report?

By what priorities are reports prepared?

Are cost analysis reports generated ?

(1) How often?

(2) To whom?

(3) What information?

(4) By what classification?

Are gross reports prepared ?

(1) By what classification?

Are comparative sales analysis reports generated ?

(1) What period are the results based on?

Are salesman commission statements prepared?

(1) How many salesmen?
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Sales Analysis Questionnaire (cont'd)

4. Control information
(a) What are controls and editing procedures for above reports?

5. What is present cost to derive these reports?
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Survey Questionnaire - Inventory

1.

What percentage of inventory items account for:

(a) High activity ? %
(b) Medium activity ? %
(c) Low activity? %

Does the present coding structure have any real significance, such as block code, significant digit, etc. ?
(a) Give example

(b) Are bin locations assigned in sequence by part number ?

How many transactions are there of each type?

(a) Receipts and returns

(b) Issues

(c) Miscellaneous

Are standard or economic ordef quantities used? If so, how are they determined?
(a) Do you order by vendor group or as required?

Does the inventory record reflect planned requirements, such as:

(a) On-hand balance

(b) On-order balance

(c) Reserved balance

(d) Available balance

(¢) Minimum balance

(f) Usage data, etc.

(g) Maximum balance

What inventory costing method is used?

(a) Average

(b) Last in, first out (LIFO)



Section| Subsections Page

10 40 40 02

Inventory Questionnaire (cont'd)

(¢) Firstin, first out (FIFO)
(d) Standard

7. What is the frequency of inventory cost changes? What is the frequency of inventory sales price
changes?

(a) How often are price changes of finished goods made ?
(b) Are they made by product line or by item?
8. If partial shipments are made, what is the procedure for handling them ?
9. Is there a back-order problem? If so, how is it controlled?
(a) What percentage of orders have items back-ordered, substituted or canceled?
(b) How much $ volume do you lose ?
10. How and when is a physical inventory taken? By whom?
11. What controls are set up and maintained on the inventory system?
12. What is the cost of inventory maintenance ?
13. What are the present costs of keeping inventory records?
14. What are the types of inventory records and reports?
(2) Do they result in a stock status summary report?
(o) How often are inventory reports prepared?
(c) Who receives them?
15. What is the origin and layout of source documents and what controls are used?
16. How often are inquiries made into inventory records? What are their nature? Who makes them ?

17. How are present inventory recordkeeping functions correlated with purchasing, billing, sales,
manufacturing, etc. ?



Inventory Questionnaire (cont'd)

18. What comparative information do you need ?
(a) Month-to-date
(b) Year-to-date
(c) Same period last year
(d) Percent of comparisons

19. Where must current inventory records be physically located ?
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Survey Questionnaire - Accounts Payable

REPORT INFORMATION
1. 1Is a cash requirement register being prepared?
(a) What is the average daily cash requirement to meet payables?
(b) How often is this register prepared?
2. Are amounts being distributed and charged to job orders and expense accounts ?
(a) What is the procedure for each of the above?
(1) Number of open job orders
(2) Number of expense accounts
(b) Are departments budgeted ?
(1) How often are budgets depleted and how often are analysis reports submitted ?
CONTROLS AND EDITING PROCEDURES
1. How are payable accounts reconciled ?
2. Who is responsible for editing before releasing checks, and what is the procedure ?
3. How often are payable accounts reviewed ?
4. What controls are in effect?
PURCHASES
1. Number of vendors active and inactive. What are criteria for active ?
2. Are orders placed verbally, by requisition, by purchase order, or other?
3. Is blanket order placed for staggered shipments ?
4. How are incoming goods accounted for?
5. How are partial shipments handled ?

6. What method is used to notify Accounts Payable regarding overs, shorts, or damaged goods ?
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Accounts Payable Questionnaire (cont'd)

7. Are purchase orders (P. O.'s) coded by Accounting when written ?
(a) If not, when and how are codes assigned?
INCOMING INVOICES
1. Is an invoice register maintained? If not, how are invoices controlled ?
2. Pay by statement?
(a) Is early-pay discount given?
3. When is liability recognized?
(2) Receipt of goods
(b  Receipt of invoice
4. Are invoices matched to P.O.'s?
5. Are invoices received from same vendor with different discount dates? How are they handled ?
6. Are any invoices paid before arrival of goods?
7. Can one invoice be charged to two or more accounts?
PROCEDURE
1. Is a voucher system presently in use? Ledger system? Other?
2. How are invoices or vouchers filed to ensure that discounts will be taken?
3. Are incoming invoices numbered consecutively ?
(a) Upon receipt?
(o) Other?
CHECK WRITING
1. How many banks are checks drawn against?
2. If more than one, can the bank be determined before the voucher is opened ?
3. Are checks prenumbered?

4. What accounting (A/C) distribution is required? Attach sample.
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Accounts Payable Questionnaire (cont'd)

5. How often are checks written?
6. What is present form of checks, voucher, and remittance advice? Attach sample.
7. Are discounts computed at check-writing time? If not, when?
. 8. Is a check register required?
9. Are certain checks written daily? Tf so, estimate number.
DISTRIBUTION
1. Which accounts receive greatest number of distributions ?
2. How many income and expense accounts are kept? How many divisions are used?
3. How many controlling accounts? Identify each.
4. What department or person is responsible for A/C distribution of invoice ?
5. Is apron or rubber stamp used?
6. What percent of invoices contain items chargeable to different income and expense accounts ?
7. Is distribution made directly from invoice? At checkwriting time ?
8. How much detail in distribution record?
9. How many items other than invoices (e.g., journal vouchers) are distributed each month?
10. What is cutoff date?
11. When is trial balance secured?
12. How is trial balance secured ?
MISCELLANEOQUS
1. 1Is obligation record required?
2. Is purchase journal available? How prepared?
3. Is vendor control card required?
4. Total purchases-to-date by vendor required?
5. Do you, or will you, use group processing method ?
6. Do you, or will you, use balance-forward method ?
7. Are expenditures compared against budget?



Survey Questionnaire - Payroll

1.

How is time figured?

@)
(b)
(c)
(@)

(e)

Tenths of hours

Hundredths of hours

Hours and minutes

Other (nearest half or quarter hour)

Incentive or price rates

What is overtime ?

(a)
(b)

(c)

How prevalent are rate changes? Temporary or permanent?

(a)
(b)

()

Over 40 hours
Over 8 hours

Other

How many can a man have ?
When ?

Does job carry a rate?

How many shifts are there?

(2)

(o)

What kind of bonus is there ?

How is it calculated ?

What is employee turnover?

What YTD information will appear on check stub ?

How many timekeepers ?

Are timeclocks used? Is time recorded in tenths or hundredths of hours?

Is there labor distribution?

@)
()

By job? Department? Operation? Machine?

Is average labor cost used?
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What is paying date? Preparation time?

Any objection to the use of spot carbon on check?

Do you write payroll checks on more than one bank?

How and when are vacation checks written?

10 40 60 02
Payroll Questionnaire (cont'd)

(c) Actual labor cost?

(d) How is overtime handled ?
PREPARATION DATA
1. What are pay periods?
2. When does pay period close ?
3.
4. How are employees paid?

(a) Check, cash?

(b) Is envelope used?
5. How many copies of journals?
6.
7. Should check amount be protected?
8. Is check signer used?
9.
10.
11. How are advances handled ?
12. How are terminations handled?
13. How is sick pay handled?
14. How is holiday pay handled ?

INCENTIVES, SHIFTS, ETC.

1.

How many shifts ?

What is incentive formula?

Are rates for various jobs known by employees?
How often is it necessary to pay ""make-up' pay ?

List indirect labor categories



Payroll Questionnaire (cont'd)

6. Are efficiency standards established ?
(a) By machine?
(b) By employee?
DEDUCTIONS
1. Voluntary
2. Involuntary
3. Average deduction amount
(a) Voluntary
(b) Involuntary
4. DPercentage of activity

(a) Voluntary

(b) Involuntary
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Payroll Questionnaire (cont'd)

5. Largest month total ($)
(a) Voluntary

(b) Involuntary

ur—
O 00 -1 U W

-
N

6. List the posting media for each
of the above

=
MR OO =1, W

7. What reports must be furnished ?

W 00 0 U b Wi+

[ra—
NSRS

8. How are salesmen paid?
(a) Salary or standard commission

(b) Explain other
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Payroll Questionnaire (cont'd)

9.

10.

11.

12.

13.

Reports (payroll and labor distribution)

(a)

(b)

(c)
(@

Form (sequence of information)

Content (size of fields, number of classifications)

Frequency (Presently? With IBM approach to application?)

Distribution

Schedule requirements

(@)

Length of pay period

(b) When are source documents available for processing ?

(¢) When does pay period close ?

(d) How soon after pay period closes must checks be available ?

(e} How long does it take for changes to clear through the personnel department?

Reporting

(a) Who reports payroll s'i)urce data? Employees? Timekeeper? Foreman?

(b) What degree of control does the accounting department have over the people who report data?

Management requirements

(@)
(b)

Who gets the reports?

What would they like that their present system doesn't give them ?

Miscellaneous

@)
(b)
()

In what states do you pay payroll ?
What special deduction considerations are there?

Is state or city income tax deducted ?
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MANUAL SYSTEM DOCUMENTATION EXAMPLE --
PAYROLL

Introduction

This example of a typical manual application con-
sists of the following items:

Job Description -- Payroll

Survey Form - filled in for payroll

Samples of all documents being used
Flowchart -- all of payroll procedure
Notice that the illustrations are shown in the

order in which they are ordinarily developed. After
the job description is written, the survey is com-
pleted, and all sample documents are gathered.
Then the procedure that produces the reports, using
the information from the survey form, is drawn in
flowchart form.



Job Description

A job description is not always necessary, but is
useful when new people are introduced to an applica-
tion, or when presentations are made for manage-
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ment or visitors. Both of these situations occur
frequently during the conversion process.

The following is a typical job description. Note
that it is short, describes objectives, and provides

a summary of the procedure.

Payroll -- Job Description

The objectives of the payroll procedure are:

moneys collected for them.

4. To write and reconcile paychecks.

1. To record earnings, deductions, and taxes for historical purposes.

3. To furnish employees with a personal record of earnings, deductions, and taxes.

5. To provide entries to labor statistics and miscellaneous reports.

2. To provide state and federal governments, unions, and other agencies with a record of

To accomplish the above, current period time cards, containing hours worked, are matched to the
production report, and gross earnings are calculated and posted to the payroll register.

Then, de-

ductions and net pay are calculated and posted to the payroll register, paychecks are written, and
earnings records are updated. Miscellaneous reports are produced from earnings records, and
quarter-to-date information is prepared for 941 and W-2 forms preparation.
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Survex Form

The following is a typical completed survey form.
Note that the answers are short and descriptive.
The survey form is always necessary.



FACTORY PAYROLL

Survey Questionnaire - Payroll

1.

How is time figured?

(a) Tenths of hours

(b) Hundredths of hours X

(¢) Hours and minutes

(d) Other (nearest half or quarter hour)

(e) Incentive or price rates

What is overtime ?

(a) Over 40 hours X

(b) Over 8 hours X

(c) Other

How prevalent are rate changes? or permanent?
(a) How many can a man have ? WWMW ) 1o P,U\; ’(dfﬂwv
(®) When? (X vanew Cowlask M) phowesliovs
(c) Does job carry a rate? Uym

How many shifts are there? 1,2 s 3) % W

(2) What kind of bonus is there? 2wl ¥.06
Ard P12
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(b) How is it calculated? Gdded Yo baw. om& Dwealid ap haRe W

What is employee turnover? Q5 "/D Cwqm%q, DUOLLY, M

What YTD information will appear on check stub? M

How many timekeepers? U Q@h @losk

Are timeclocks used ? L‘}ua Is time recorded in tenths or hundredths of hours? ﬁu«x,\l.o)

Is there labor distribution? \"\k»

(a) By job? W Operation? Machine?

(b) Is average labor cost used? 1’%@/
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PRE

10.

11.

12.

13.

14.

(c) Actual labor cost? s

(d) How is overtime handled? GA Aﬁ,ﬁ»ﬂ(&t s

PARATION DATA

What are pay periods ? Uﬁu‘&&ux

When does pay period close?: M‘MK

What is paying 3%%52%& time? 13 Woun- Aw.&
How are employees paid? '

(a) cash?

(b) Is envelope used? \)(‘A)\)\M QM-E W

How many copies of journals? Owe

Any objection to the use of spot carbon on check? e
Should check amount be protected ? j‘%u.)

Is check signer used? \’gm/ )

Do you write payroll checks on more than one bank? U%u.;

How and when are vacation checks written? ﬁ,,u,t /L&%ML W W %m MV TR

How are advances handled ? M

How are terminatioi handled? (Qeandd ane )ng)t s WL Q/-ud k.
Sgate Rouy L Deafad o sQuiral ; .

How is sick pay handled?

How is holiday pay handled? QxR ’J«ML hatds p\ oo e o M w& pond. AALLZS 9\‘6&1%'

INCENTIVES, SHIFTS, ETC.

1.

2.

How many shifts? ’ R
y 72)) o b) L»U& Agr\)uw&
What is incentive formula ? C/L t’& @,?\Lu e i Q/M\A)\l(@’@ut oy _WWM“%
Are rates for various jobs known by employees ? 1’}&,4,
How often is it necessary to pay '""make-up" pay ? .\y'\pogv

List indirect labor categories @Xa@au Ao heoue, G Ace. W et

) /.
@M)\ m:ffw‘b%) —t:jff . Aoked o ,Wuwm%
Bae) Amwx(, ) s ’VUXX) ,L/\,Lu{.uﬁbu&



6. Are efficiency standards cstablished ? ‘}qu,

(a) By machine? X
(b) By employee?
DEDUCTIONS

1. Voluntary

2. Involuntary

3. Average deduction amount
(a) Voluntary

(b) Involuntary

4. Percentage of activity
(a) Voluntary

(b) Involuntary
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5. Largest month total ($)

(a) Voluntary 1 % st
23&1 W
3 ‘ﬂ> iso
4
5
6

(b) Involuntary 7% 3, bt
8 b1 50t
9% g0
1¢ ¥ 7 0
11 ¥ ey
12

6. List the posting media for each 1

of the above 2
3
4
5
6
7
8
9
10
11
12

7. What reports must be furnished ? 1

2 Sdte deas Sk
3 Mesdi dedeedes Wak
4 W-2
P e b ¢
6 ‘-QKLQ-
7T Cweks e W
8 U«Ld‘ At 5
9 Q‘L p) A) u%
R, M e
11 N
12 \k

8. How are salesmen paid?

(a) Salary or standard commission Ma,\ug T 0 C/O ooy ct/\,u:%)

(b)y Explain other



10.

11.

12.

13.
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Reports (payroll and labor distribution)
(a) Form (sequence of information) %\?3 B M

(b) Content (size of fields, number of classifications)

Wadkine (U Tt dachive Cxxxx.x) Pt & e (xxx.x)
Anigsx LOQA)%) g AL{LM Cooxnx ) Wy e Cxxix)

W A@Jk/\/\&m‘e\h (x xX:X) 30T Wownateed hrg. (xx, Y) D’JWCXXX x)
W Sleeee COXKX) WareHawns Giexxx) Getal Wersars (oxxx, xx)

(c) Frequency (Presently? With IBM approach to application?) h/uwa ol /weenX %

(d) Distribution GMMM Qﬁcwi Ww&w«:\u@t ‘ALM\J{ %Qw W%agv .

\3 /W/&VL(L(XLW\,E
Schedule requirements

(a) Length of pay period U\)M%

(b) When are source documents available for processing ? M
(c) When does pay period close ? M

(d) How soon after pay period closes must checks be available? § d,cuz{:
(e) How long does it take for changes to clear through the personnel department? |\ &MK
Reporting

(a) Who reports payroll source data? Employees? Timekeeper?

(b) What degree of control does the accountmg department have over the people who report data ?

Management requu'ements
(a) Who gets the reports? QI\JLML«&X | Lo o e }Wﬁ“ ) V/Q/‘V”C}“ W“‘UKVW

(b) What would they like that their present system doesn't give them? 1. QNDUCUL MWL MYEAJ)UJL(:“LU
20T ) he Mlu,t
Miscellaneous . \6‘ : }«%Bﬁ Canrrrel. R QM/Q&) ¢ u%

(a) In what- states do you pay payroll ? M'w-’ M.) lA),\‘)(,\J,) jm
(b) What special deduction considerations are there ? SYNYSTENPWG V'S WOV , Welieo Ci Q.L/L\\&_

(c) Is state or city income tax deducted? /Ly‘/d)
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ADMINISTRATIVE PAYROLL

(d) Other (nearest half or quarter hour) M@A\é—

How prevalent are rate changes? r permanent ?
(a) How many can a man have? /L\M%/vw*w H ooy -
) ean

(¢) Does job carry a rate? @W

(a) What kind of bonus is there ? M

What is employee turnover? \5 "/,> ML\,OV%Q_, OOy AL X»QMAL-L

What YTD information will appear on check stub?

Are timeclocks used? A Is time recorded in tenths or hundredths of hours?

10 50 20 07
Survey Questionnaire - Payroll
1. How is time figured?
(a) Tenths of hours X
(b) Hundredths of hours
(c) Hours and minutes
(e¢) Incentive or price rates
2. What is overtime?
(a) Over 40 hours X
(b) Over 8 hours
(c) Other
3.
(b) When? AV INYYS
4, How many shifts are there? G"\«.Q,
(b) How is it calculated?
5.
6.
7. How many timekeepers ? @/\u.
8.
9.

Is there labor distribution? 1‘/&&4’

(a) By job?( Department?) Operation? Machine?

(b) Is average labor cost used? ’lu—
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(e) Actual labor cost? Uau_,
(d) How is overtime handled? 8&&»&&&,&)

PREPARATION DATA

10.

11.

12.

13.

14.

What are pay periods?

When does pay period close ? 6\&\,&& (S8 IV9Y 3)\4\,&%
What is paymg'%g’:é)‘?} Prepgranon time? ‘o MUXQ)
How are employees paid ?

(a) cash?

(b) Is envelope used? UBUV

How many copies of journals? &’\AL

Any objection to the use of spot carbon on check? W,Le—
Should check amount be protected ? k’y,d/

Is check signer used? \'gou

Do you write payroll checks on more than one bank ? Ugu_)

How and when are vacation checks written? (Xt WW O@A—W )A-L%ou‘ NV
How are advances handled ? M

How are terminations handw e Rk ae s hoel m .

oL A)&}M/LAL Ja
How is sick pay handled? AXWLM/L M W
How is holiday pay handled? < )M»ww /l-aﬁam(

INCENTIVES, SHIFTS, ETC.

1.

How many shifts ? ®“\Ub
What is incentive formula ? /\,\»BM,
Are rates for various jobs known by employees? %‘

How often is it necessary to pay ''make-up" pay ? Nevern

List indirect labor categories %&M«tuw) woRemaano 7WW) M
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6.
(a) By machine?
(b) By employee?
DEDUCTIONS
1. Voluntary
2. Involuntary
3. Average deduction amount
(a) Voluntary
(b) Involuntary
4. Percentage of activity

(a) Voluntary

(b Involuntary
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5. Largest month total ($)

(a) Voluntary

(b) Involuntary

6. List the posting media for each
of the above

7. What reports must be furnished ?

8. How are salesmen paid?
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(b) Explain other




Section

Subsections Page

10 50 20 11
9. Reports (payroll and labor distribution) ‘\W

(a) Form (sequence of information)

(b) Content (size of fields, number of classifications)

(c) Frequency (Presently? With IBM approach to application?)

(d) Distribution
10. Schedule requirements

(a) Length of pay period VWAoo wlu

(b) When are source documents available%or processing ? LS Q&fv&)&«('u‘-k?y

(c) When does pay period close? w"()’ e d &_kk_

(d) How soon after pay period closes must checks be available ? Amwm Ck-c\,&,s(

\

(e) How long does it take for changes to clear through the personnel department? (S“U\L CQ»M.t
11. Reporting

(a) Who reports payroll source data? Employees? Timekeeper? Foreman? IAVU %E'LUILJM»’U

(b) What degree of control does the accounting department have over the people who report data?

N ol el ML\X

12. Management requirements

(2) Who gets the reports? Q\Lix,.Lc’LL v\jt,l QJQ\&.L»\\-LL&LL c‘iJ thee. L—("CL\AL

(b) What would they like that their present system doesn't give them? \. Q»UZUL‘L (f@f}-&&, M»MQLLJZ‘QM

TN Aoy Ty ,

13. Miscellaneous Ly o *"”k@- Catne & 1L‘V\J~L%Q.cmk \Qu«% w{i.t-\,u‘*cb

(a) In what states do you pay payroll? G‘&U\z") W Ve ) ks 5 jﬂ]ﬁ
(h) What special deduction considerations are there ? w\/L/L\.—[:,LLL C“& !%MEK-

(c) Is state or city income tax deducted? L\YQ,«’U
N



SAMPLE DOCUMENTS

The following is a typical collection of sample
documents. Note that both blank and completed

documents are present.

It is always necessary to collect all documents,
both completed and blank, for your current system.
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MAN HRS. [MANHRS. RUN
ORDER NO. CUSTOMER sQ. FT. | No.ouT s. UL RUN  [NO. PIECES| T hl SET| TOTAL
|
TOTALS
cLock
o NAME START | STOP REG. | BONUS | MACH. DATE
PIECES MACH
HRS
sQ. HRS.
SET UP ALLOW
MAKE
RUN P
TOTAL BONUS

Form 101




Section| Subsections Page
10 50 30 03
ORDER NO, CUSTOMER sQ. FT. | No.ouT RUN  NO. PIECES| AN HRS. |MANHRS. RUN
/234 JINES MFG 8000 | 8000 /713 | 345 7 9
|
TOTALS
C"N%CK NAME START | STOP REG. | BONUS || MACH. /3 DATE | /-//-68
4011 R.BEDAN 8.00 | 4.00 8 o
— PIECES | 345 | MACH &
HRS
sQ. 8000 HRS. 9
SET UP 2 ALLOW 2
MAKE
RUN 7 uP o
TOTAL o BONUS 1)
Form 101
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MASTER EMPLOYEE TIME SHEET
NAME MON. TUES. WED. | THURS.| FRL SAT. | TOTALS

BROOALONA, J.

CcLOY, C.

CRASWELT, F.

DAZDEL, M.

DORLIN, J.

FOLLORE, R.

MIROHOSE, V.

PANUNI, D.

WALLJAMS, J.
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MASTER EMPLOYEE TIME SHEET
NAME MON. TUES. WED. THURS. FRI. SAT. | TOTALS
BROOALONA, J. 8 8 g 8 8 40
cLoY, C. 8 2 8 8 = 4z
CRASWELT, F. Bl | 8 8 8 S 42
DAZDEL, M. /0 /0 /0 8 8 4o
DORLIN, J. 8 8 8 8 g 40
FOLLORE, R. 2 8 8 9 Sz 43
MIROHOSE, V. 8 8 4 8 8 40
PANUNI, D. 8 8 8 8 8 40
WALLJAMS, J. 8 8 8 o o 24
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NAME

SAT.

MON.

TUES.

WED.

THUR.

FRIL.

TIME SHEET

START-STOP

LUNCH

TWO WEEKS ENDING

HOURS WORKED

TOTAL FIRST WEEK

SAT.

MON.

TUES.

WED.

THUR.

FRI.

TOTAL SECOND WEEK

TOTAL HOURS
CHECKED BY

APPROVED BY
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TIME SHEET
NAME J DOE TWO WEEKS ENDING z/z/e8
START—STOP LUNCH HOURS WORKED
SAT. 2-/2 3| -
MON. 8 -6 /2-/ 2 -
8-539 /230-39 /
TUES. 8| 72
g-5 /12390-/30 38
WED.
THUR. 8-5 12-/ 8
8-5 /2-/ 8
FRI,
44 2
TOTAL FIRST WEEK
SAT.
E-5 /12 -
MON. z-/ 8
8-5 12-/
TUES. i
8-5 /2-/ 8
WED.
8-~ /2 - 8
THUR. 5 /
8- /2~
FRI. > / S
TOTAL SECOND WEEK 49
/
TOTAL HOURS s8¢ 72
CHECKED BY JAH
APPROVED BY EJ
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Week Ending Rate Machine Shift
PRODUCTION & LABOR REPORT
Standard Hours Actual Hours Delay Time Non Actual
De P:As. SQ-MF*' Set-up—r Run Total RN"‘;:d E?‘ Mach, Man ?":':’l:: Allows [ M/U BR‘,:’: C:;/:‘:flme S:['I I

’/////////S//////////////////// Gt/ a4

is
Week

Prev,
Wks.

To

i [ 000000

Week Ending Rate Machine Shift
PRODUCTION & LABOR REPORT
Standard Hours Actual Hours Delay Time Non Actual
Dot PZAS- SQ-MF'- Seteup Run Total RN;;:d E?f Mach. Man ’B_&"u‘:: Allow. M/U BR‘:::S 0’-\'/:;:isme é:lfllz’a'ls

0

is
Week

0707777707

Prev,
Wks,

To

ate

Tz

L0000
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PRODU(T'ON & lABOR REPORT Week Ending Rate Machine Shift
/-/7-68 3.50 7 3
oo | At o e T S| e ] owe N e g g, i o)
/-9 SPOm| Jo/26 | 1O 6.0 | T | L0 | B el |/ 5 | L0 L L/ — | P /276,
/-0 | 726 1 |/3502 | .6 | 67 | 74 93 | 6.8 /38 — 6 s — | = | e
s\ a3) w9526 | 10 | 58 | ws | 42 | &5 48 9 — i/,o Lz — | = 30,
/12 508 1 9972 | 3| 69|72 | .8 | 90 |69 152 42 1 34— e 792,
/13063/ e\ rero3| 5 |70 | 75 .5 98 w0 ey — | .5 | 6| — | — | s
'S
s
T2 2222202 22 2
Week | SSF29| 3.4 |32.5 359 | 4/ | 0 325|702 L7 |34 |38 | — 2z| se37
Ve \W750) 76 (633|709 %/ | 89 | 67.3\m30| 50 | 73 | 6.9 | L7 | 37 /2708
vee | /63330 110 | 958 | 1068|132 | 79 | 99.¢|2/38 0.7 /0.7 | Ly | 1#395
T 0000000000000 ﬁ///ﬁ////////////////%/////
PRODUCT'O“ & I.ABOR REPORT Week Ending Rate Machine Shift
/-13-68 375 s /
e | |t e | G e [ B 42 e
/9| 606w\ /3706 6 |65 | 7/ | .9 | £9 6o |/AT7| 7 | 6|7 | — | .9 /37K
/10| 908 1 21206| .6 |66 | 72 | .8 | 90 | 6.6 /42 — | 6 | T | — |Lo | /696,
/675 W 19093 10 | 55 | 69| 4/ | #6589 (/39 9 |40 | 4/ | — | — | /377
/42| 43/ | w20 | .6 |69 |75 | .5 9% | &5 1z 5 | 4 — | = 908
A13 | 1260¢ 128665 .7 | 7/ | 7P |2 | 98 | 7/ |15/ | — 7= | = |27
S ~ e
; |
Tz T 000000000000 ////// /////////// 7007
vee | 86890 | 3,5 (330 36.5 | 3.5 | 9/ |32.5 |7/ | 25 |35 | 3T L9 P/t
V. (/70903 73 (¢ |74 | 46 | 9% 6.7 \#3/ | S/ |73 | 7T | L0 | 32 | /7503
o (257293 /0.8 | 101 | 1115 93 | 954 |c0a2| 76 | sar |2 | 10 | £/ | 25699
T 07 // T s
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YEAR
NAME cLockK NO. TAX CLABSIFICATION
REMARKS
ADDRESS AGE DEPT. (1) DEPT. (2)
8. 8. NO. TEL. NO. CONSTANT DEDUCTYIONS [[quaRT'R| EARNED |FOARSI| WHTAX oriyoR REASON CODE|  REASON |cODE
WORK AVAILABLE
CITIZENSHIP YEAR FIRST SICKNESS A | CATASTROPHE| C
EMPLOYMENT RECORD w!DATE | RATE |PER” SECOND CONTINUED cA | DIscIPLINE | D
g UNAVAILABITITY
N our REASON S THIRD LABOR DISPUTE | LD |SELF EMPL'D | SE
L FOURTH
]
= TOTAL
EARNINGS DEDUCTIONS
PERIOD { 455 | RATE ITHHOLDIN AMBANT CHECK
ENDING REG. RATE OVERTIME | OTHERS ToTAL roas ™ ¢ A -] [4 ] OF CHECK NUMBER

OTR.
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vear /%% _
NAME cLOCK NQO. TAX CLASSIFICATION M-Z
REMARKS /53844
G.00 56807
20.00c U
ADDRESS AGE DEPT. (2)
8. 8. NO. TEL. NO. CONSTANT DEDUCTIONS EARNED  [FoA&SI| wHTAx | CITVOR REASON cooE|  Reason [cooE
CITIZENSHIP YEAR O oxuise | wa CATASTROPHE | C
EMPLOYMENT RECORD | DATE PER uniov';::::(zr?n DISCIPLINE | D
EARNINGS DEDUCTIONS |
::::gg HOURS | RATE OVERTIME | OTHERS TOTAL F.O. A B. erm;f)l(.nms ] c o IJAFM ::::K NT::::R
AW X923 |32 |12500 B38| 2200\ 56885 | b
% N7 | 2| g Bonus /30000 5460 | 28500 FE7E9 6200
3|28 %3923 | 323/ | /2500 308 | 2000 | S579/5 6233
A lzy #7923 | 323/ |/2500 1538\ 2000 | SeBE5 64
51225 76923 373/ /2500 S8 \Zo00 | 579/5 4%
63 76923 || 323/ | /2500 1538 | Zwo 563885 6567
7| es 7923 | 323/ | /12500 508 2000 | 57915 1
]
B
10
—
n
12
3]
9538 3w 59538 | 14846 103500 LLU\ /2000 | #3740
14| 2/8 %323 | 323/ | /250 1938 | Zoe 26885 74
15 | g7z %923 | 323/ /7500 oy | 2000 57823 774
16 |25 | /157 | qFr 1966 nwaw | — |\2/60 7837 o855
17| &7 76923 - /2 /B38| 200 | e e
18|\ 520 76923 ~ |/29% 98 | 200 | odéso w3
19 | ¢/3 76923 - /297 1538 | 2000 | SYeZ6 7255
7724 76723 — /2990 S8\ 2000 | &d65% 76/
21| 7// 76923 | — |/2990 B38| 200 | 59626 7
23] 63876/
68467 -o- LILFY | 3508\ 21464 oo 2P| 32T
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PAYROLL REGISTER SHEET NO.

PAY PERIOD

ToTAL PERIDD EARNINGS DEDUCTIONS AMOUNT CHECK
HOuRS Enoing (HOURS | BATE |~ Cr T e | erwens Yot YRS R Y . © [ OF CHECK | NuMsEr

EMPLOYEE cLock HOURS WORKED

ojaflagialnlslwin

=
-]

n

22

24

25

27

28

30

TOTALS THIS SHEET

TOTALS FROM PRECEDING SHEET

TOTALS

EEE

HOURS WORKED roTaL U I TS ‘ [ © o AMOUNT |  cuecx
Hours oina EARNINGS oEDUGCTIONS OF GHEGK [ nuMsen
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PAYROLL REGISTER SHEET NO.
PAY PERIOD ENDING
EMPLOYEE sLocx HouRe womkee o | haums | e [ T e T T e """’;ﬁ;"‘: B e B Ry ROl - A
1| LS GUNLAN 753 A0 e, 55769 55769\ - |wa00| 558 dH \ sp | 9| B
2 | S/ELIMVG 754 20| kT 923 7223\ -~ (/0872 6.67\4.88 64956 |\ 2577
a |\ ML NANN 755 40 | | SH72 57%.92|#92) 10 593 26457 | 7578
A\ V HETTINGER 75 40 | |kl 565 37 sz ~ |t 733 | 7579
5| @ FERGUSON 77 40 | w7 32308 372308\ mz0\ 5266 | w7 24853 | 7580
| 7C.NoRRIS 758 40 ‘t//w w0 M| 514162260, 8288 | 6.35 466 39767 | 7258/
1| JAHTTHENS 759 40 | || 63432 43432 | 2280\ wuss g0 49587 | 7582
8|/ BURGESON 760 qo 5923 5923|2280\ 8467 000! 3976 | 7583
9 | L TERLRINOLSE 7/ 40 55769 55769 2452) 9137 | 117 S0 | 42563 | 7684
0| 4. JOYCE 762 40 230 /20, 33507 472| S380| 1405 /130 24/22| 7585
W\ ) BEYNOLOS 73 49 36925 625 | 4.26| 5877\ 667 28755 7586
2| 4 gel/cH 764 40 26538 26538 1170 | 4219 2//49 | 7587
B| 7. L. PRI TCHARD 765 40 52000, SR00\2260) 8090 397240| 7588
M| U M poLE e S0 396/ B0 | #0434 /7 76| 6419 200 303.39| 7589
15| B BARABACHLFF 767 40 76223 76923| - /%3, A7) 2000| 64.35| 7570
16| R L. SHEPHARO 768 40 86539 | Bé5IF, - | H99Z) 885\ 2N 2000| 66562\ 75/
V1| 7 TRISSLER 4 S0 32328, 32308\ 22| XA | /6 R | 23856 | 7592
| g G 770 L0 22528 26538| /1170|4233 2/(35| 7593
19| L.STLDOY 77/ 40 634/2, G34/4\2780) 10156 S04 78| 7594
20{ £ WACNER 772 +0 0892)| o8qz| - |1792 492 (98 | SHLID | 7545
21
22
23
24 |
25 J
26
27
28 -
29
30
TOTALS THIS SHEET 800 W75 000 |3436] WITOY 26360\ 173760 | 6950 | U9 | AN | /26| SLRLY
TOTALS FROM PRECEDING SHEET /736 L2398 | 756384830\ ML 45165\ 214587 mpsiod | 25364 1812 | 23212 | SPH640
TOTALS 2536 75| 15630 51566\ 6697233 | 2625 | 368347 | 17514\ 3373\ A\ FFW | 4/ 764 5]
HOURS WORKED JoTAL Semieg | nours | rate ment :::; ; :”:‘. = R "‘":f:""; : ; ToT :n N uc : u‘r":::nvx nf::::n
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1
|
|
: PERIOD HOURS RATE REG RATE OVERTIME OTHERS TOTAL F. 0. A. 8. '"m;i:m“ A 8 [4 [\ AMOUNT
ENDING OF CHECK
| EARNINGS DEDUCTIONS
|
| N¢ 8123
| THE CONTAINER COMPANY A= TITY TAX G- Migc.
COLUMBUS, WASH. - INS, ©- CREDIT UNION
I PLEASE DETACH KEEP THIS 8TUB FOR YOUR RECORD

THE CONTAINER COMPANY

COLUMBUS, WASH. 13-4
567
PAY
10 THE
ORDER OF. $

THE CONTAINER COMPANY
PAYROLL ACCOUNT NO, 2

70 THE NATIONAL BANK & TRUST Co.
OF COLUMBUS, WASH.

w-1 3 S S S SRS R P ik e B SRR S e B s 2 o Sovc R S el R s UL M %R e R e & e G0
i 2-2-68| 40 | 4(50/180[00| 0]00| 0|00| 180 (00| T|82| 36100| 6|00 (00 129 |18
| REG RATE OVERTIME OTHERS ToTAL r.o. A p. |YITHHOLDING NT
I :::::g o uTE EARNINGS = DE DAIJ cT IBD N8 . : uAfM::gc(
: Ne 8123
| THE CONTAINER COMPANY A- BITY TAX G- misg.
' COLUMBUS, WASH. B- INS, D- CREDIT UNION
PLEASE DETACH KEEP THIS BTUB FOR YOUR RECORD
- |_. _____________________________________________

COLUMBUS, WASH. 2-2-68 123-4

PAY

Rt Ctie R Jomao s_/29-/8

THE CONTAINER COMPANY
PAYROLL ACCOUNT NO. 2

7o THE NATIONAL BANK & TRUST CO.
OF COLUMBUS, WASH.




SYSTEMS FLOWCHART OF WEEKLY PROCEDURE

Factory

Time
Cards

Production
Report

Total
Employee

Hours
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Adminjstrative

Employee
Time
Sheets

Balance

Balance

Master
Employee
Time
Sheet

Master
Employee
Time
Sheet

Calculate
Gross
Pay

Machine Employee

Activity Time
Report Sheets

Post to
Labor and
Production

Report

Post to
Payroll
Register
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Calculate
Statutory
Deductions,
Voluntary Deductions
and Net Pay

Employee

Write Check,
Check Stub, and
Post to Payroll
Register and
Earnings Records

Employee
Earnings
Records

'

Total Each
Column of
Payrolf
Register

'

Total Earnings
Records

Crossfoot
for

Balance

;

Earnings
Records

Post Earnings
Records to
Generai
Ledger

File
General
L edger,

Distribute
Checks

File
Employee

Earnings
Records



Quarterly Procedure

Employee

Total Each
Column of
Earnings
Records

R

Post to
Earnings
Records

Calculate
Year-to-Date
Totals

Y

Post to
Earnings
Records

Crossfoot

Earnings
Records

Type
941A

Write
w2
(year-end only)

Distribute
Copies as
Prescribed
by Law

Original
94IA

ist Copy 941A
Sent to Local

Government

94|A
File

Prior 941A

Crossfoot
for
Balance

Summarize
Earnings, FICA,

and FIT to
94i

94l and
94|A Originals
to Federal
Government

Ist Copy

94l

Section| Subsections Page
10 50 40 03
2nd Copy
94IA
941A
File
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INTRODUCTION
Often, before starting the design of a system, there e Should I use cards or disks for my data files?
are many questions regarding data storage. Two of e How can I safeguard my data?
the more important are: This chapter answers these questions on a broad

basis, leaving the details for later chapters.
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DATA — ON DISK OR CARDS?

General Considerations

Before you get too far into systems design and pro-
gramming, you should ask a basic question about
every data file you intend to use: Should it be stored
on a disk cartridge or in the form of a card deck?

The disk can be an extremely powerful medium
for the storage of your data; however, it can be mis-
used. Some data, if placed on the disk, will cause
your programmer more work in the long run than if
a simple deck-of-cards approach had been used.

In order to lessen the possibility of such a situa-
tion, let us answer some of the questions that arise
when choosing a storage medium for data.



Flexibility In Order of Processing

In general, your data, whether on disk or cards,
contains some master information (names, rates,
balances, etc.) in some order or sequence. When
you process this information, the transactions may
be in another sequence. For example, your em-
ployee master data file may be in man-number
sequence, while your employee detail cards are
grouped by department.

In this situation, the disk has a distinct advantage
over cards, since it is a direct access storage de-
vice (DASD). This means you can directly access

Section| Subsections Page
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any record, regardless of which record was proc-
essed last or which record is next. This allows you
complete flexibility in the order of processing.

With your master data on cards, you have to sort
both the master deck and the transaction deck into
the same order, collate them together, and then
process your data in the desired sequence.

Although the disk has a great advantage over
cards, its importance varies with the size of the
file. Are you talking about 100 employees and a
10-minute sorting job, or 1,000 employees and 45
minutes of card handling? In later sections some
other considerations will be discussed that may tip
the scales in favor of cards.
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Jobs Involving More Than One File

The previous topic can be expanded to consider
more than one file, which is the case in many com-
mercial applications. For example, many payroll
applications involve a job cost file as well as the
employee payroll file. If an employee detail card
says that man 607 worked 12.5 hours on job 70976,
you can find man 607 in the emp loyee file and add
12.5 hours to his weekly total, then find job number
70976 in the job cost file and add 12.5 hours to its
weekly total, all within one program. A card file
system would involve:

1. Sorting and collating the employee detail
cards with the employee master cards

2. Running the program and punching a new up-
dated employee master card

3. Separating the cards

4. Sorting and collating the employee detail
cards again, this time with the job master cards

5. Running a different program, this one punch-
ing a new master job cost card

6. Separating the cards and filing them

Depending on the number of cards involved, this
could be a cumbersome process. But again, some
of the considerations discussed later may override
this one.



Frequency of Changes to Your File

A third consideration in deciding on card or disk is
the number of times the data in your file must be
changed, and the difficulty involved in changing it.
Some amount of change is inevitable; in a payroll
file every week will bring raises, new dependents,
changes of address, etc. These minor changes do
not present much of a problem.

With a card file it is very easy; a new card is
punched and substituted for the old card.

With a disk file it is somewhat more involved;
you must run a change program, which reads the
new data from cards or the console keyboard and
inserts it in the proper place on the disk record.

Major changes are another matter — new em-
ployees, a new group of items in stock, etc. Here
again, changing a card file is relatively easy, and
changing a disk file more difficult. It is a simple
matter to punch a master card for new item number
1705 and place it in the card deck between items

Section| Subsections Page
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1704 and 1800. It is not quite so simple on the disk,
where items 1704 and 1800 are probably adjacent,
with no space between them. Either item 1705 is
placed in a special area, with a special routine to
find it, or the entire file is reorganized, moving
every item after 1704 ""down' one position to make
room for item 1705. This also would require a
special program or routine.

If a data file is subject to frequent major (organ-
izational) changes, you may add a few points to the
"card file" side of the balance. These points may
or may not be enough to swing the decision, since
the first two items (processing order and number
of files) are more important, and generally favor
disk use.

Remember, when you change a field on a card,
you still have the old card; when you change some
data on the disk (usually an entire record at a time!),
the old information is gone. Therefore, special
care must be taken to ensure that disk changes are
processed correctly the first time.
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Need for Inquiry into Your File

In some cases it is very desirable to be able to look
into your datafile to get certain current information:
number of pieces of item number 170653 on hand,
year-to-date gross pay of man number 8091, etc.
When your data file is in the form of a card deck,
this is relatively easy, since you merely find the
right card, interpret it, and read the data, much as
you would any other hard-copy file — index cards,
ledger sheets, etc.

People are accustomed to doing this, and often
resist the change to disk-resident files because they
cannot '""see' what is on the disk.

It is true that data written on the disk is somewhat
less tangible than if it were on a deck of cards, but
this is not the overriding consideration it is made
out to be.

True, it takes a special program or subprogram
to read and display data on a disk, so demands for
inquiry do add a few points to the '"card file" side of
the balance. However, a properly designed system
can lessen or eliminate these points entirely.

If someone within your company requires, say,
the current status of inventory, it may be possible

to replace his 5" x 8" card file with a daily listing
of stock status, or a weekly listing with daily up-
dates. If he insists on immediate response to
up-to-the-minute status, the programmer can build
an inquiry subroutine into every program, calling it
only when some console switch is turned on:”

CALL DATSW(7, MM)

GO TO (9,10), MM

9 CALL INQUR
10 CONTINUE

These four statements would be placed at a con-
venient spot in every program. Whenever anyone
wanted to inquire of the disk, he would turn on
switch 7. The subroutine INQUR would soon be
called, and probably request that a part number be
entered through the console keyboard. After the
requested information was looked up on the disk, it
would be typed on the console printer, and the main
program would continue.

Large demands for inquiry sometimes make the
use of card files appear more attractive than disk
files, but proper systems design can often reduce
the importance of this factor. In fact, inquiry into
a disk-resident file is often a plus factor, since the
data obtained would have an up-to-the-minute status.



Size of Your Data File

This item is hard to separate from some of the
other considerations. However, all other things
being equal, putting very small data files on the
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disk is sometimes not worth the extra effort, and
very large data files will not fit on the disk. Most
files fall somewhere in between, and some factor

other than size will govern the final card or disk

decision.
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Your Backup Requirements

Whenever you work with files containing important
data (payroll, accounting, etc.), you should not
ignore the possibility of accidental destruction of
this information. Many accidents can befall card
decks — card jams in the reader, floods, spilt
coffee, misplacement, etc. Because you can re-
cover from many of these accidents by patching torn
cards, duplicating watersoaked cards, etc., it is

not too common to find duplicate sets of master
card files maintained.

Data files kept on the disk cartridge are subject
to a similar list of accidents, but with a difference:
it is often impossible to reconstruct the data after
an accident, unless you have planned for justm
an occurrence.

Because of the need for preplanning, the matter
of backup may be considered a disadvantage for the
disk file. In actuality, it may be on the plus side,
since it forces duplicate files.



Record Size

Because of the physical limitations inherent in a
punched card (80 columns), it can be cumbersome
to process long records that are kept in card form.
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Each record may require four or five cards, which

must be identified and kept in order.

On the other

hand, disk records may be as long as 320 words (640
characters). If long records are required, you have
a few ""plus' points for placing the data file on disk.
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Other Considerations

In additien to the factors noted previously, there may
be others of equal or greater importance — factors
that may be completely unrelated to the particular

data file under study. Some typical factors are the
storage cost of many cards versus one disk, man-
agement's wishes, and the desire {o train program-
mers in disk techniques.



Summary

This section has briefly covered some of the disk-
vs-card considerations and attempted to give general
guidelines for making this decision. It would be
ideal if these factors could be presented in the form
of a decision table, score sheet, or other device,
but this is not possible. Lacking such a tool, you
must study each data file, mull over the pros and
cons of disk or cards, and make your own decisions.
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Some companies (especially those installing their
first data processing system), realizing that their
files fall on the borderline, decide to start with card
data files. Their reasoning is correct: The system
may be less sophisticated and require more machine
and operator time, but it is easier to program, use,
and understand. Later, if they decide that a certain
file should be placed on the disk, it is relatively
simple to make the change. The bugs in the system
have been ironed out, the programmers are more
experienced and confident, and the general atmos-
phere is more conducive to such a step.
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HOW TO SAFEGUARD YOUR DISK DATA FILES
Introduction

This section is of particular interest to those using
(or considering) the disk for storage of data files.
Accidents will happen, and you must plan ahead to
minimize their effect. This is especially true in
the case of disk, where data is stored in the form
of magnetized spots, recorded at extremely high

densities, and read/writtenby aprecise mechanism.

On the other hand, hard copy data is relatively
insensitive to accidents. Punched cards can be
folded, spindled, and mutilated (even torn, crum-

pled, splattered with coffee, etc.) without disas-
trous results. A few minutes (or hours) at the
keypunch can remedy all but the most drastic card
mishaps. Other paper documents (ledger book,
index cards, forms and reports) are not too
difficult to duplicate or reconstruct if the original
is destroyed.

The purpose of this section, however, is not to
discourage the use of the disk for data storage;used
properly, the disk offers advantages that over-
shadow the potential hazards. If you follow the
common-sense suggestions in this section, acci-
dents can become rare, improbable events — more
a nuisance than a disaster.



Know Your Data

Before starting into a long discussion of how to
protect disk data, let us review the various types
of data fields in your disk records and determine
which, if any, are worth protecting. Naturally,
you don't want any of your data lost, but certain
items are more important than others, since they
are much more difficult to replace.

Take a typical payroll file, where there is a
record for each employee:

1. Employee number

2. Name, address, city and state

3. Indicators — marital status, sex, number
of dependents, etc.

4. Pay rate

5. Year-to-date dollar figures — gross,
taxes, etc.

6. Quarter-to-date dollar figures — gross,
taxes, etc.

7. Miscellaneous cumulative — days vacation,
sick leave taken, etc.
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The first four items are comparatively static,
seldom changing, but the latter three probably
change every pay period.

If an accident occurs (you should assume the
worst possible case), the entire record for every
employee is lost. How would you reconstruct your
data file? The first four items are easy — the
latest information probably exists in the form of
a card deck and can simply be reloaded onto the
disk. That is how it got there in the first place.
However, the last three items present a different
picture — they change each pay period. When you
write the updated disk record, this week's total is
written over last week's total, and last week's
total disappears from the disk. Unless you take
definite steps to save it before writing on top of
it, last week's total will completely cease to exist.

Some disk data fields, therefore, are more
critical than others — particularly those that
change often, are modified on the basis of previous
data (for example, year-to-date gross), or are
not kept in duplicate copies.
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Know What Can Happen To Your Data

Before you can go about safeguarding a disk data
file, you must know what you are safeguarding it
against. Basically, there are three general
classifications of hazards:

1. Physical hazards. Although the disk car-
tridge is in a sturdy container, it is certainly not
immune to careless handling, loss, natural disas-
ter, etc. The cartridge should be stored at
moderate temperatures, (between 60 and 90 degrees
Fahrenheit) and should not be placed on high shelves
or other precarious places. In general, common
sense prevails.

2. Intentional modification. Payroll data and
other confidential information should be kept on
disk cartridges dedicated to that use, and should
be kept in a secure place. As in the case of
physical hazards, there is very little else that can
be said about this sensitive area except that
common sense must be used.

3. Accidental modification. Every program
that writes on the disk should be given very close
scrutiny. Ask yourself: Is there a chance that
wrong information could be written on my disk
file? Nine times out of ten the answer is yes. All
you need is one mispunched card column, with the
resulting wrong answers, and you have a disk
record with erroneous data. If the data you are
placing on the disk is of a critical nature (as dis-
cussed in the preceding pages), you may have
problems.

Later sections will discuss some of the ways
you may avoid such accidental modification, and
how you may easily recover from them. Some of
the potential sources of such accidents are:

1. Programming errors (program not com-
pletely debugged, etc.)

2. Errars in input data

3. Mistakes by the 1130 operator (running a
program twice, etc.)




Design an Accident-Insensitive System

The safety of disk data should be a constant consid-
eration when designing a system. '"An ounce of
prevention is worth a pound of cure'" — or, in data
processing terms, afew minutes spent in planning can
save many frantic hours or days in keypunching and
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computer reruns. An accident may never occur,
but it would be foolhardy to ignore its possibility.
By following a few basic guidelines, the system
may be designed so as to be relatively insensitive
to accidents; no matter what may happen, recovery
is quick and straightforward.
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Detect Errors Before They Do Damage

Whenever there is any chance of erroneous data
being written on the disk, you should provide a
series of checks to minimize the damage. If there
is any possibility that input data cards contain bad
data, they should be checked. Your keypunch
operators should be familiar with the business, so
that they can recognize outright mistakes on source
documents. Programmers should be urged to
build reasonableness checks into their programs.

For example, a program that reads employee
labor cards should always check the number of
hours worked and, if the number is questionable,
take appropriate action (such as type a message
and pause).

Program results in the form of printed answers
should be spot-checked before the next processing
phase. Most errors are easily spotted early in
the game, provided someone is there to look for
them.



Plan Modest-Size, Modular Programs

At first thought, it would appear that the best
program is one that does as much as possible. Why
have half a dozen small payroll programs when one
could do everything ? Unfortunately, however, a
large program that does many things tends to com-
pound errors rapidly.

Let us look at the typical payroll job steps for
each employee:

1. Read employee's payroll labor card(s)

Read his master data from disk
Compute gross

Compute deductions and net pay
Compute all YTD and QTD totals
Write his new master disk record
Print payroll register

Print paycheck

Print check register

Suppose you wrote one very large program to do
all nine steps and one of the cards for the 56th man
somehow got mixed in with the cards of the 108th
man. Your programmer has done a good job of
error checking, so the 1130 types CARDS MIXED
UP and pauses. Youhave processed 107 employees
— printed the register, written checks, updated
disk records, etc. — with one man (the 56th)
completely wrong. How do you recover?

Correct the cards and rerun from the beginning ?
No. Besides printing duplicate checks, that would
compute and write new YTD and QTD totals for
everyone and completely ruin your disk data
records.

Keep going and fix the 56th man later? Possibly,
but how? This would require a special program
to correct his now-erroneous disk record. It would

.woo-clmmpmm
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also require a handwritten paycheck, a hand
correction to the payroll register, handwritten
totals, and a lot of explaining to the accounting
department.

Reprogram the entire system to be less accident-
prone? Yes, but a little too late. It should never
have been written to do so many things.

This example represents an everyday occurrence.
Programs are written this way and cause great
consternation when the inevitable error in input
data occurs — or when the operator enters the
wrong week-ending date, or when the paper in the
printer jams, etc.

A properly planned payroll system, like the
example used throughout the following chapters,
would consist of four programs, not one:

PAY16 e Read Input Cards
Check for Errors
Read Input Card
Find Man Number on Master
Disk File
Perform Calculations
Update Disk

o Repeat Steps 1 - 4 for All
Employees
PAYO04, Part 2 e When Part 1 Is Finished,
Print Payroll Register Directly
from Master Disk File

PAY04, Part1

PAYO05 e Print Payroll Checks Directly
from Master Disk File
PAYO06 o Print Check Register Directly

from Master Disk File
The advantages of this plan are obvious:
1. The input cards are checked before they
are used to modify the disk records.
2. Payroll checks are printed after the payroll
register has been inspected for errors.
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Always Back Up Your Disk Files with a Duplicate
Copy

Regardless of how the processing system is de-
signed, there should be a duplicate copy of every
disk data file. If you have multiple disk drives,

you can copy from one disk drive onto another; if
you have one drive, you must dump to cards. The
copying (or dumping) should be on a regular basis,
and should not be left to chance or done whenever
there is nothing else to do. Both copying and dump-
ing may be done easily with the Disk Utility Pro-
gram, as outlined in section 60.

If your 1130 system has only one disk drive, it is
impossible to copy disks, and backup must be in the
form of cards. Either the DUP *DUMPDATA func-
tion may be used, or you may write your own dump
program. With large data files, both dumps take a
significant amount of time. For example, it takes
about three hours to dump a 1000-sector data file.

Because of the time involved, there is a natural
tendency to avoid dumping such files. However, an
analysis of a typical situation shows this to be self-
defeating.

Assume an 800-man employee file, contained in
400 sectors. To dump it with a 1442, Model 6,
takes about 60 minutes.

The weekly processing sequence is as suggested
earlier:

PAY16 Edit 30 min.

PAY04 Calculations, Disk Update 90 min.
and Payroll Register

PAY05 Payroll Checks 60 min.

PAYO06 Check Register 30 min.

For purposes of analysis, assume the worst pos-
sible case — namely, that somehow during PAY04
the payroll data cartridge is completely destroyed.
(No matter how improbable or infrequent you think
this might be, it can happen.) How do you recover ?

If you dump the data file every week, you must:
Reload the dumped deck 30 minutes
Rerun PAY16 and PAY04 2 hours

You have completely recovered in 2-1/2 hours.

If you dump every other week, and you again con-
sider the worst case (your last dump was two weeks
ago), you must get the data cards from last week,
and:

Reload the dumped deck 30 minutes

Rerun PAY16 and PAY04 with 2 hours
last week's cards
Rerun PAY16 and PAY04 with 2 hours

this week's cards
In 4-1/2 hours you have caught up to where you were
before the accident.

If it had been three weeks since your last dump,
the reconstruction time would be 6-1/2 hours; four
weeks, 8-1/2 hours; five weeks, 10-1/2 hours; etc.
Each week adds about 2 hours.

These figures assume that you can immediately
lay your hands on the previous week's data cards in
the proper order. If this is not so, these times
could go up drastically, The figures also assume
that everything goes smoothly during the recovery
phases. This, however, is not a very safe assump-
tion, since the operators will be rushed and unfamil-
iar with the procedures.

Without knowing the probability of such an acci-
dent, it is impossible to compute the optimum dump
frequency. It is probable, however, that you will
not want to be in a 10-1/2-hour recovery position,
no matter how slight the probability, just to save an
hour a week and a few thousand cards.

In this case, the best approach would seem to be
a dump every week for the first few months of the
installation, every other week after everything has
stabilized, and every third week if conditions seem
to warrant it.



Provide Tested and Documented Recovery
Procedures

It does little good to follow the previous advice if
your recovery procedures have not been tested and
documented. Usually, time is of the essence, and
the operator should not have to study program list-
ings to determine what to do when accidents occur.
This is inviting trouble and can turn a minor mis-
take into a disaster.
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If a program checks the input data for errors (as
it certainly should), the error messages should be
self-explanatory or be keyed to a document that ex-
plains exactly what to do. For example, a well
written and well documented program will type a
message such as ERROR NO. 6 and pause, waiting
for the operator to take corrective action. The
"run book", or "operation manual', should contain
a complete description of what happened and what to
do about it. Figure 15.1 shows a typical error re-
covery sheet; Figure 15.2 is a blank copy of the
same form.
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IBM 1130 ERROR RECOVERY SHEET
JOB PRYLOLL

PROGRAM NAME _PAY I&

PROGRAMMER NAME _J A~

MESSAGE TYPED:

PAUSE — DISPLAYED IN ACCUMULATOR
ERRPOR 4 MMMM JIJJ

1111111

AFTER PAUSE, CONTROL TRANSFERS TO STATEMENT /176 , AND:
CLEARS TOTAL AND GOES 70 PEAD A DETAIL CARD,
ASSUMING 1T /S THE FIRST CRAEL FOR NEW MAN

DESCRIPTION OF WHAT IS WRONG:

DETAIL CARD MAN NUMBER VIV IS LOWEL THAN
LAST CARD, WHICH WAS MMMM., /1T SHOULD BE EQUAL
or HIGHER

PROBABLE CAUSE:

THE DETAIL CARD JUST READ IS IN THE WRONG PLACE.
/T BELONGS EARLIER IN THE DECK.

RECOVERY PROCEDURES:

PEMOLE OUT— OF~SERUENCE CRRLODS <SAMD CONTINCE
WITH JOB. HO:L D CARARDS RPEMCVED UNT/L PROG A AM
1S RUN AGAIN. AODJUST CONTEOL TOTHALS R EAND
o~ RUNMN,

COMMENTS:

W\ /.
MAKE CERTARIN THAT WHCEVER SOT7TELO THE
CARDS KNOWS THA7T THEY GOOFED/!

SCORESHEET

DATE 12/26| 3/75
INITIALS |/RQH | JAH

Figure 15.1.
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IBM 1130 ERROR RECOVERY SHEET

JOB

PROGRAM NAME

PROGRAMMER NAME

MESSAGE TYPED:

PAUSE — DISPLAYED IN ACCUMULATOR

AFTER PAUSE, CONTROL TRANSFERS TO STATEMENT

DESCRIPTION OF WHAT IS WRONG:

PROBABLE CAUSE:

RECOVERY PROCEDURES:

COMMENTS:

SCORESHEET

DATE

INITIALS

Figure 15.2,
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INTRODUCTION

Up to this point, you have been concerned mainly
with planning and gathering facts about the way you
are processing your data now. The next step is to
take this information and mold it into application
designs for the 1130. Follow this plan:

1. Be sure your current-system documentation
is complete. This cannot be overemphasized, be-
cause time gained by doing a hasty but poor job in
documentation will be lost later. In fact, it will
probably be lost several times over, because of the
need to sift out errors of omission from other de-
sign and programming errors, research the omitted
facts, then rewrite and retest all affected programs.

2. Design or redesign your reports. This must
be done in detail, and all interested parties should
sign off on the new layouts. The forms layouts
illustrated later in this section are sufficient to
guide data processing personnel in their program-
ming. The people who will use these forms should
be shown samples, as they will actually appear,
with real data hand-printed in the formats that are
planned.

3. Lay out the cards (see 20.30. 00).

4. Draw flowcharts of the procedures you will
follow in processing the cards to produce the re-
ports. Decide what programming system or ap-
plication program (such as 1130 Commercial Sub-
routine Package) you will use for each run, and note
it on your flowcharts.
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5. Establish procedures for accounting controls
where you need them. They may be different from
those you are using now.

(Steps 2-5 are usually overlapped to a large extent.
Changes in reports usually require changes in card
formats, procedures, and accounting controls.
Similarly, changes in any one of the latter three
elements affect the others.)

6. Hold a management review after the first
application has gone through the steps above.

7. Let each person who is programming carry
one of the programs in this initial application
through Program Development (see section 25) to
completion. By so doing, he will broaden his ex-
perience quickly, develop a more realistic idea of
the amount of time required for application design,
programming, and testing, and get a clearer idea
of the depth of detail needed in your current sys-
tem documentation. After thisexperience has been
gained, review your activity schedule dates and ad-
just them according to what you have learned.

This section reviews the important considera-
tions of designing accounting controls, forms, and
cards. Then the same payroll example introduced
in 10.50. 00 is presented, along with typical form
and card designs and job flowcharts, as well as the
disk record layouts for the programs required to do
this payroll.

To help you decide which language to use for any
given run, this section also covers the considera-
tions that go into language selection. Finally, it
presents an example of a method for estimating the
length of time required to run a program.
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ACCOUNTING CONTROLS

This section covers the subject of accounting con-
trols at two levels. The first part, "Review of
Accounting Control Principles', points out the types
of control that are required and serves as a review
if you have set up and used controls before. It ends
with a short summary.

The second part, '""More Specific Suggestions for
Document and Accounting Controls", deals with
specific examples of control sheets and methods of
control, and can be used as source material for
setting up your own control documents and proce-
dures.



Review of Accounting Control Principles

Accounting controls are an essential part of your
data processing installation., The inherentaccuracy
of data processing equipment and the elimination of
many error-prone clerical steps helps reduce the
number of errors in processing; however, good
accounting practice requires that you have a precise
procedure available to prove and reconstruct the
basic records of the system. Controls are also
necessary to guard the records of your business
against fraudulent acts.

The accompanying exhibit shows a typical in-
formation flow through a system. Information
from source documents is punched into cards. The
first control (Al) ensures that your information was
transcribed correctly and completely. This can be
determined in one of several ways:

1. The cards can be key-verified.

2. Control totals from the source documents can
be balanced against the card totals. For example,
an adding machine total of the quantities ona batch
(several source documents) can be balanced against
the total of the quantities in the cards created from
the documents., This same technique can be used
to control other numeric fields, such as employee
number, part number, etc. The total is often
called a '""hash' total. If an out-of-balance condi-
tion occurs, a listing of the cards provides a means
of comparing the card information with the source
documents, and the error is quickly isolated and
corrected.

3. Document or transaction counts can be used
to ensure that a card document is created for every
transaction.

Since the information in the cards will be used
to update several associated records, accuracy is
of prime importance.

At the time the cards are run through the system
for accumulating control or hash totals, other tests
can be performed.

Fields may be tested for size or reasonableness.
For example, the nature of your business may be
such that the quantities have reasonable limits,
based on the class of an item. Any item exceed-
ing the 1limit can be so noted for review before
processing. This type of test might keep you,
for instance, from shipping 24 bathtubs to a small
country store as a result of mispunching an item
number for pliers.

Batch size (the number of documents included
in a control group) should be small enough to keep
error tracing from becoming too cumbersome. On
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the other hand, it is not reasonable to control each
document separately.

As the documents enter the process (A2), the
same control list above canbe used on a cumulative
basis to ensure that all the cards from the several
batches that constitute a processing run are com-
pletely processed.

Card documents being created by the process
can be balanced against your control (A3) totals.

A control should be maintained on all card files
(A4). The total from (A3) will be used to update
this control as cards enter the file. Before proces-~
sing a large card file, it is often advisable to run
a trial balance on the file--particularly if the file
is being updated or used as a source of reference
between processing runs. The purpose of this trial
balance is to catch errors in filing, missing cards,
duplicate cards where a change was made but the old
record was not removed, etc.

A control listing of all cards entering andleaving
the file establishes the control total entry and pro-
vides an audit trail if it is necessary to identify
lost or duplicate records.

The accompanying exhibit also shows an example
of a simple control sheet. Each time records enter
the file or are removed, an appropriate entry is
made and the file balance is updated.

It is often possible to provide audit requirements
as a by-product of creating normal reports. For
example, the trial balance of your file might be a
stock status report. The value of separate balancing
runs must be determined by experience for each
application and will vary with the experience and
capability of your operating personnel.

The number and types of controls will depend
a great deal on the application. Your own auditors
should be consulted in determining control proce-
dures. Controls and audit trails should conform
with their requirements and should be established
as an integral part of the data processing proce-
dure. Much of the material in subsection 20.10.20
will help you and your auditors design adequate
control forms.

In setting up controls that will operate success-
fully, the following should be kept in mind:

1. Only those controls that satisfy a need
should be included.

2. The overall system of controls should be
conceived and arranged for when procedures are
being planned. Thus they will be an integral part
of each procedure, and those areas that may have
a tendency to be overcontrolled or undercontrolled
will be spotted. '



Hos the information on the source documents been
transcribed correctly on the cards?

Does every source document or transaction have an
associated punched card?

Do figures meet reasonableness tests?

Are all necessary fields filled with information?

Register provides an audit trail.
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3. Personnel who maintain the controls should be
familiar with machine functions so that they can
locate, determine the cause of, and correct out-of-
balance conditions.

4. Controls should be simple and easy to main-
tain so that workflow is not disrupted.

5. A description of control operations should be
documented and assembled for reference and train-
ing purposes.
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6. Whenever possible, control operations should
be mechanized.

7. When documents to be processed are batched,
batch size should be such that work will continue to
flow steadily.

8. Company auditors should agree with the audit
and control procedures.

9. Department controls should always be estab-
lished outside the department, at the source of the data.
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More Specific Suggestions for Document and
Accounting Controls

The following discussion of accounting controls is
concerned with (1) those controls established and
used outside the data processing installation and
(2) those established and used inside the installation.
Outside controls consist primarily of the initiation,
authorization, and verification of source documents
representing accounting transactions. Inside con-
trols consist of (1) checking operations, in which
transcribed transaction data is verified, and (2)
balancing operations, which ensure the accurate
processing of all transaction data.

Generally, the necessity for accounting control
increases with the volume of transactions or doc-
uments processed and the complexity of operations
performed. A variety of control techniques will be
discussed. The techniques to be employed depend
upon individual conditions within your organization.
It is important that the controls which you use al-
ways provide a proper balance between their cost
and their value. Since a system of accounting con-
trols may be obsoleted by a change in accounting
procedure, company policy, company organization
and/or data processing equipment, controls should
be examined and evaluated periodically. Company
auditors should participate in establishment and
evaluation of a control system.

Outside Controls

Control techniques described in the following text
are not necessarily limited in use to any one appli-
cation; they are easily modified for use with a vari-
ety of applications,

Document register. Control of individual doc-
uments can be maintained effectively by the prepa-
ration of a register on which each document is
listed at the point of receipt or origin. The register
should include either a description that is sufficient
to identify each document quickly, or a serial iden-
tification number. The serial number not only
furnishes positive identification and an effective
method for later reference, but is also most easily
used at the point of entry or origin. When each
document has been completely processed, it is
""checked off'" or canceled on the register. Un-
canceled numbers represent documents that either
are in process or have been mislaid. Intermediate
processing operations for each document may be
shown on the register and dated as the document
passes those points in the procedure. The illus-
trated document register for sales orders not only

discloses a missing or misplaced document, but
also indicates any delays in processing--as might
be the case with order 12843, which, several days
after its receipt, has not yet been billed.

Serial numbering and the batch control ticket.
Where serial numbers are printed or stamped on
each document, rearrangement in serial number
order and a check for missing numbers may be
performed during, as well as after, processing to
ensure inclusion of all documents. This plan is
particularly adaptable to documents such as checks
or drafts, where each document must be accounted
for. When the document is an IBM card, the serial
number may be punched into, as well as printed or
interpreted on, the card; arrangement of the doc-
uments, as well as a count of and sequence check
for missing documents, may then be accomplished
automatically.

Serial numbering may also be used for groups
and batches. If so, the number of documents in
each batch is recorded, together with the batch
serial number, either on the first document or on
a separate form accompanying the batch. For
large-volume operations, batch size should be
predetermined for ease and efficiency in handling.

The illustrated batch control ticket employs a
document count as well as document and batch serial
numbering. By maintaining a file of the batch con-
trol tickets, both the sending and receiving depart-
ments can account for all documents.

Transmittal and route slips. A letter of trans-
mittal describing a group or batch of documents is
frequently employed to establish control and transfer
responsibility when documents move from one depart-
ment or location to another. The transmittal slip,
as shown, is usually a printed form with spaces to
indicate the variable information for the batch.

When the volume of work or the number of
people who may perform any given operation is
large, it may be desirable to fix responsibility for
accounting for documents passed from each opera-
tion to the next as well as from one department to
another. In this case, a route slip is employed,
either in addition to or in combination with the
letter of transmittal. The route slip is similar
to the batch control ticket shown, except that in
this case each department, or operational step
performed, is identified, along with an indication
of the processing time and the operator or clerk
responsible for each job. Responsibility is fixed,
and the means to effect a degree of work control
as well as document control has been incorporated
into the same form.
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Cancellation and time stamps. As a document
is received at a control point or passed through a
given department, it may be "canceled'" by a stamp
to indicate that it has reached or passed through a
certain stage in its processing. Any clerk or oper-
ator handling documents would automatically reject
or return for checking any document not bearing
the correct cancellation. As shown in the accompa-
nying illustration, the use of the time stamp for

cancellation affords, in addition to document control,

a method of achieving work time or production con-
trol, since it furnishes an accurate, unalterable
record of elapsed time for handling.

Matching. The reassembly and matching of
duplicate documents can be used to effect control.
This technique is particularly useful when multiple
copies are prepared, as with carbon copies, and
each copy is then used to prepare records at a
different location, for example, purchasing depart-
ment and receiving department. When all copies
are reassembled and matched at the predetermined
point, the presence of all copies indicates complete
processing. If the documents are punched cards,
matching and checking can be done automatically.

Control of factors subject to change. Factors
used for calculations and processing may be re-
viewed and changed from time to time. Examples
of such factors are discounts, selling prices,
credit limits, commission percentages, and in-
ventory reorder levels.

Controls must be established that allow only
authorized changes to be made. This is accomplished
by requiring a signature with each request for change
(see change authorization exhibit). Changes are
documented by printing a register (see change
register exhibit). A copy of the report is routed
back to the initiating department for review and
approval.

Inside Controls

Controls within the data processing installation
should ensure that all transactions are processed
completely and accurately. The series of checks
and balances that make up these controls must
begin with the entry of transactions into the data
processing installation and continue throughout
processing.
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Control techniques and devices. A list of con~
trol devices and techniques, many of which can be
incorporated into the procedure for any data proc-
essing system, includes:

® Serial numbering. The serial numbering of
orders, invoices, checks, etc., provides control
while the data is in transit. Each item or document
in the series or group is assigned a successive
number; an indication of the beginning and ending
numbers accompanies the group.

® Batching with a document or item count. In
batching data with a document or an item count, the
items or documents are counted instead of numbered;
an indication of the count accompanies the group.
This technique can be used to control data, both
before and after it is punched into cards--for ex-
ample, requisitions, changes, receiving reports,
and punched cards for various analysis reports.

® Batching with a control total. In batching with
a control total, some data field that is common to
all items or documents is accumulated for the con-
trol total, which then becomes the basis for balanc-
ing operations during processing. The control field
may be an amount, a quantity, an item code, an
account number, etc.; totals based on an account
number or code are known as "hash' totals. An
advantage of this technique is that balancing can
often be performed during regular machine proc-
essing operations at no extra cost in time.

® Crossfooting. Crossfooting is the addition
and/or subtraction of factors in a horizontal spread
to prove processing accuracy. It can be used on a
payroll register to prove that the final totals of
net pay and deductions equal the final total earnings;
this provides control on report preparation as well
as calculating and card-punching operations. In
posting transactions to records that are temporarily
stored in a computer (for example, accounts re-
ceivable), crossfooting is used to prove the accu-
racy of posting, either as each transaction is
posted, or collectively at the end of the run, or both.

® Zero balancing. Zero balancing is an effec-
tive method of verification when both detail items
(for example, accounts payable distribution cards
or records) and their summary (for example, an
accounts payable disbursement card or record) are
processed together. Each detail item is accumulated
minus, and the summary plus. The result is a zero
balance if both are correct.

® Negative balance test. It is possible to detect
a change in sign during arithmetic operations and
either stop the machine or signal the condition for
subsequent review. In payroll applications the sign
check is used to indicate the condition in which

deductions exceed gross pay; in accounts receivable,
accounts payable, inventory, and general ledger
applications it can be used to recognize any balance
that becomes negative.

e Blank field test. This means checking any
data field for all blank positions. As a computer
control, it can be used to prevent the destruction
of existing records in storage, indicate when the
last item from a spread card has been processed,
skip calculation if a rate or factor field is blank,
etc.

e Comparing. Comparing; as a control tech-
nique, permits data fields to be machine-checked
against each other to prove the accuracy of match-
ing, merging, coding, balancing, reproducing,
gang punching, and record selection.

e Sequence checking. Sequence checking is used
to prove that a set of data is arranged in either
ascending or descending order before it is proc-
essed. It is generally a mechanized operation and
may be performed in a separate machine run or
simultaneously with another operation in one run.

o Visual comparisons. Comparisons are based
primarily upon experience, past performance, and
a knowledge of trends that have intervened. By
knowing the status as of a certain time and observ-
ing trends since that time, it is possible to deter-
mine to some degree whether present records
represent a complete and accurate picture. For
example, present-period payroll is often compared
against last-period payroll to spot any questionable
variations.

Controls on processing operations. The number
of available techniques indicates the need for a
thorough study of your application and equipmentin
order to come up with a system of controls which
is adequate but which does not overcontrol and delay
processing. In so doing, it is desirable to mechan-
ize as many controls as possible. Mechanized con-
trols are always performed at a constant, rapid
speed; manual ones are not. A study of the appli-
cation will reveal:

1. How closely it is to be controlled.

2. Points in the procedure at which controls
must be placed.

3. The correcting and restart procedures to be
employed at each point, in case the operation does
not balance. If the procedure is a manual one, it
should be clearly documented for operator refer-
ence and training purposes.

4. How accounting control responsibilities are
to be divided.

The basis for control during processing must be
established as data enters your installation. This




is generally done when transactions are edited and
may consist of assigning a system of serial num-
bers or developing a document count, a transaction
count, an item count, a tape listing and total

of some field such as quantity, amount, or code,
etc., or a combination of these. When these pre-
liminaries are taken care of, your transactions are
ready for processing.

During report preparation, the primary control
objective is to prove that all items (accounts or
transactions, etc.) are included in the processing
and that arithmetic is performed accurately. It
can be assumed that the data itself is correct, since
punching, summary, and posting operations are
proved as they occur.

To ensure the inclusion of all items in the report,
a final control total is developed during processing
and balanced at the end of the run to a predetermined
one. In cycle billing operations, the control may
be an account number hash total of those accounts
that are in the cycle; for other reporting operations
it may be a control total based upon an amount, a
quantity, or another code field. For control of
arithmetic functions that occur during report prep-
aration, the following techniques should be inves-
tigated: crossfooting, total transfer, zero balancing,
parallel balancing, reasonableness test, or a com-
bination of these.

Built-in checks and controls. Built-in checks
should be taken advantage of and not duplicated by
programmed or manual controls. They function as
a result of internal machine circuitry and are there-
fore performed automatically. For example, all
machines have checks which stop the machine for
an operation that is impossible or in conflict with
another.

Computers utilize input/output checks. The
input check ensures that all data is read and coded
correctly. The output check ensures that your out-
put characters are correctly set up for punching
and/or printing.

This discussion does not include all built-in
checks; for more information regarding a specific
piece of equipment, refer to the reference manual
describing the machine.

The audit trail. An audit trail must be in-
corporated into every procedure; you should pro-
vide for it early so that it becomes an integral part.
In creating an audit trail it is necessary to provide:

1. Transaction documentation that is detailed
enough to permit the association of any transaction
with its original source document,
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2, A system of accounting controls which proves
that all transactions have been processed and that
accounting records are in balance.

3. Documentation from which any transaction
can easily be recreated and its processingcontinued,
should that transaction be misplaced or destroyed
at some point in the procedure.

The audit trail shown in the accompanying ex-
hibit might be found in an accounts receivable ap-
plication. The original or entry sales register is
prepared by date of entry immediately after the
cards have been punched or activated from a file.
All punched information is listed on the register
in detail, so that if a transaction has tobe recreated
at some later time, reference to the source doc-
ument will not be necessary. To prove theaccuracy
of the register's preparation, its final total is
balanced to a predetermined one; if the two are
equal, the final total is also posted to the control
sheet. The sum of these individual totals on the
control sheet establishes the final control total to
which all accounts receivable operations for the
period must balance.

Cards for the cash receipts book are either
punched or activated from a holding file. After
being prepared in detail, the cash receipts book is
balanced to a predetermined total. If it is in bal-
ance, the final total is posted to the control sheet
and the receipts are posted to accounts receivable.

When the aged trial balance is run, the final total
should equal the difference between total debits and
total credits to accounts receivable; this difference
is available from the control sheet. If the totals do
not agree, all the transactions for the accounting
period can be sorted into entry date sequence, sum-
marized, and checked against the daily entry totals
on the control sheet to isolate the entry date that is
out of balance. The transactions for that date are
relisted; an entry-by-entry comparison on the du-
plicate and original entry registers will reveal the
discrepancy so that a correcting entry can be
initiated.

The sales register and cash receipts book pro-
vide documentation that is sufficient for reconstruct-
ing a transaction or associating it with the original
source document. Balancing each register to a
predetermined total proves that all transactions in
the group have been processed through that point.
The entries on your control sheet provide the means
for balancing accounting records at the end of the
accounting period.
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FORM DESIGN

The first part of this section, written for persons
familiar with punched card processing, deals with
1130 considerations only.
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The second portion is more detailed and serves
as an introduction to the subject for those who are

new to automated data processing.
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1130 Considerations

1. The ability of both FORTRAN and the 1130
Commercial Subroutine Package to provide heading
information can greatly reduce the cost of forms.
Standard stock forms can be used for all internal
reports, and appropriate headings can be provided
at the time the report is prepared. Setup time can
be significantly reduced by eliminating the need to
change forms in the printer.

2. The 120-character print line is probably at
least equal to your present capacity. Consider
printing narrow forms two-up --that is, two pages
side by side (on special paper for splitting), printed
at the same time. This technique can double your

output or can avoid the need for extra runs or extra
carbon copies where the number of required copies
is large.

3. The extra speed of your printer (1403) may
allow you to make some short runs twice instead of
buying expensive multiple-part paper just for those
Tuns.

4. Interchangeable chain cartridges for the 1403
allow you to improve the appearance of certain
reports by providing a variety of special characters.
Also, printing speed can be considerably improved
by selecting a character set containing only the
characters you need,

5. The ability to have both the 1403 and 1132 on
line can save time, in some cases, by eliminating
the need for rerunning cards to produce a second,
different report.



Form Design Principles

The design of effective, economical forms regires a
certain amount of preparatory evaluation and
analysis. The major objectives are legibility,
simplicity, economy, and efficient preparation.
Local IBM representatives should be consulted
early; their guidance and reference materials may
help avoid costly mistakes. Steps to be taken in
forms design are:

1. Establish the need for the new form. Sim-
ilar forms may exist which, with minor changes,
will satisfy the new requirements.

2. Study the machine to be used for printing.

In so doing, use the reference manual for that
machine; most manuals have at least one section
devoted to the tape-controlled carriage and/or form
design. These sections contain valuable information
about forms specifications as well as different
printer characteristics and operation.

3. List all types of information to be recorded
and the number of positions that will be allotted for
printing each. In doing this, assemble and study
past and present statistics. These can be evaluated
in light of future plans and then used as an indi-
cation of probable needs. One of the greatest
weaknesses in forms design is the tendency to
burden a form with unnecessary information, Since
entire data processing procedures may be geared
to the preparation of a certain report, extraneous
information can be costly.

4, Lay out the form on a printer spacing chart.
(See Figure 20.17.) In using the spacing chart the
following tips will be helpful (some will be dis-
cussed in greater detail later):

e Use bold type to make special information or
headings stand out.

e In columns for figures allow sufficient space
for the largest amount plus punctuation.

e Place filing information near the top of the
form.

o Title the form.

o Include form number, date, and page number.

o Keep headings small, to allow room for
written data,

o Consider total headings at the bottom of the
form.

e Use different-colored copies as an aid in
routing.

e Use double-ruled lines to set off sections.

o Avoid horizontal rulings as much as possible.

® Consider guide marks for names, addresses
and folding.
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e If possible, choose a standard form width.

o Make certain that the form length is compatible
with the spacing to be used.

e Include a guide for forms alignment in the
printer.

5. Make a test using a copy of the proposed form.
Examine the report carefully to make certain that
zeros are printing properly and that amount fields
are large enough.

During the creation of a form the designer should
understand and keep in mind the following:

Form width. The overall width of a form is
important in determining printing space. Although
the IBM form-feeding devices available will handle
a great variety of document sizes, certain practical
aspects should be observed.

Form costs can be reduced by confining widths
to the standard sizes of paper stock used by business
forms companies. (These sizes can obtained from
the companies; reference to the individual machine
manual will indicate which are acceptable.)

In addition, width standardization permits (1) pur-
chase of report binding and filing supplies in fewer
sizes and greater quantities at reduced cost, (2)
more convenient forms handling, and (3) a reduction
in the setup time of form-feeding devices.

Form length. The total number of body lines in a
form (regardless of whether six-or eight-lines-per-
inch spacing is employed) can be any whole number,
up to 132, It should be evenly divisible by two in the
case of double spacing, and by three in the case of
triple spacing.

Horizontal spacing. All printing is ten characters
per inch. Vertical lines separating fields and
decimal positions should be drawn so that each splits
a printing position. If they are drawn between adj-
cent positions, paper shrinkage, variations in form
insertion and alignment, as well as other variables,
may prevent satisfactory registration during print-
ing.

Vertical spacing. The vertical spacing of the
printers is under operator control and can be set
for six or eight lines per inch. The importance of
this is that double spacing at eight lines per inch
permits 33-1/3% more lines to be listed on a page
than double spacing at six lines per inch. While it is
true that six lines per inch at single spacing gives
more items than eight lires per inch at double
spacing, the latter offers increased legibility.

Form skipping., The maximum distance that can
be skipped without losing machine time is not the
same for all printers. The individual machine or
systems reference manual should be read so that
little or no processing time is lost.
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Form alignment guide. If possible, a guide for
form alignment should be determined and preprinted
on each form to facilitate machine setup operations.
It is important that a description of the form align-
ment guide and its use be included in the operation
manuals. A delay in machine setup will create a
delay in processing.

Numeric amounts. In determining the number of
print positions needed for numeric fields, the size
of the total must be provided for, rather than the
size of the detail amounts. If marks of punctuation
are to be machine-printed, the size of the field
should be checked to make certain that printing
positions have been allotted.

Printable characters. The standard printable
characters are:

A—17
0— 9
+/(
—-9%)
. ! Py
& * =
More information may be fourd
machine reference manual.

Marginal perforations. Most forms have a ver-
tical perforation 1/2" from each side. Sometimes,
however, forms are designed with dissimilar
margin widths., For example, a form with an over-
all width of 9-7/8" may be perforated 1/2' on the
left and 7/8" on the right, to leave an 8-1/2" x 11"
letter-size report after the marginal strips are re-
moved, Many such variations in margin size are
used., At least one unused printing position should
be left between a machine-printed character and a
perforation.

Since some report binders utilize the form-feed-
ing holes for binding, many reports are set up with
no perforation on the binding side. The practice of
eliminating perforations and letting the form-feeding
holes remain on both sides of the finished reports is
being followed more and more, particularly with
internal reports.

Binding. In most cases, it is desirable to min-
imize binding space in order to reduce form cost.
Therefore, information that will be referred to
least should be placed nearest the margin, since it
becomes more difficult to read information near the
binder posts as sheets are added to a binder.

Because of the amount of space required for
headings, many forms can be bound at the top, with
no sacrifice in readability. If it is desirable to bind
continuous forms without bursting them or binding
them on the side, binding holes can be punched in

... appropriate

both the top and bottom of the forms.

Carbon copies. Substantial savings can be real-
ized by mininizing the number of carbon copies.
Some techniques that are effective in doing this are:

1. Side-by-side duplicate reports

2. Consolidation of reports for multiple use

3. Sequence-routing of reports to different de-
partments, instead of simultaneous distribution

4. Mechanical or photographic reproduction

Any report that is subject to constant usage, such
as a weekly timesheet, should be prepared on a dur-
able grade of paper.. For most multiple-copy work,
the first, or original copy and the last copy are
heavier in weight than the intermediate copies.
Lighter weights of paper have less cushioning effect
on the printing impact, and therefore permit more
legible printing on multiple copies. On the other
hand, the paper must be of sufficient weight and
strength to prevent tearing while feeding or ejecting
forms.

The carbon paper used should produce the re-
quired number of legible copies without excessive
smudging. Various carbon forms in use include:

1, One-time carbon. This is used once and dis-
carded.

2. Carbon-backing paper. The carbon surface is
on all or part of the reverse side of the original.

3. Chemical-coated paper. The chemical coating
on the back on one sheet reacts with the coating on
the face of the next, under the impact of the printing
mechanism.

Type style is also an important consideration for
multiple carbon copies. Standard type gives max-
imum legibility. A smaller type style tends to "fill
in" when printed through several sheets of paper;
with a bolder type style the force of the hammer
blow is spread so that sharpness and density are
decreased.

The legibility of some special-purpose type is
limited. Since it is fixed in size, the more char-
acters that are crowded within the area, the smaller
each character becomes. Therefore, as the number
of carbon copies increases, the difinitive lines of
each character seem to become broader. The result
is a character that is difficult to read.

In some cases carbon paper is narrower than the
form. It may be held in place by a fastening tech-
nique at the horizontal perforations between forms,
or by some other method such as stitching, gluing,
or marginal perforations.



The recommended maximum distances between

fastenings are:

Maximum Distance

Form Length between Fastenings

1 to 5 inches 5 inches
5-1/2 to 11 inches 11 inches
11 to 14 inches 7 inches

14 to 17 inches 8-1/2 inches

For forms more than 17" in length, the max-
imum distance between stitches should be deter-
mined by actual test.
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If staples are used, they must:

o Be located out of the printing area.

o Be properly crimped so they won't catch on
guide edges or staples in succeeding forms.

e Not cause excessive bulging during feeding,
particularly at the out-fold.

Form types. Depending on its purpose and des-
tination, the form on which a report is printed may
range from the least expensive blank stock to cus-
tom design. Imprinted stock forms are standard-
size forms which are stocked in large quantities
and upon which lines, headings, markings and some
designs are printed as desired. Custom forms are
those designed to fill special needs of size, com-
plexity, and design. Although more expensive, they
can be used advantageously to "sell" your company.
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CARD DESIGN

This section is divided into two parts.
first provides information that will be useful to a
person who has had punched card experience but

The

wants to become familiar with the considerations
unique to the 1130. The second deals with more
basic card design principles. A more extensive
coverage of the subject is contained in the IBM
manual Form and Card Design (C20-8078).




1130 Considerations

1. Lining up similar fields between cards is
desirable for ease of recognition, for offline
punched card processing, and for ease of card
handling. A program can as easily define a field in
one set of columns as in another.

2. The results of calculations often do not have
to be punched into cards. It takes but a few milli-
seconds for the computer to recalculate the same
figure the next time it needs it.

3. The EBCDIC character set contains 256
possible codes. However, many of them cannot be
handled by standard FORTRAN programs. Only 53
characters are permitted in card input (see the
FORTRAN manual, C26-3715); of these, only 48
may be printed by the 1132 Printer.
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4. Normally, an 11-punch over the units posi-
tion of a field indicates to the 1130 Commercial
Subroutine Package that a field is negative, while
a 12-punch or no-zone indicates that it is positive.
The combinations (11-0) and (12-0) are not valid
FORTRAN codes. However, the 1130 Commercial
Subroutine Overlapped I/0 Package can handle them.

5. Punching speed for serial punches (1442)
varies with the last column punched. For example,
if the card is to be punched in cc 1-10, 176 cards
per minute can be punched on a 1442, Model 6. The
same data can be punched in cc 71-80 at only 49
cards per minute. Therefore, fields to be punched
should be placed close to column 1. Fields to be
read can then be placed anywhere to the right of
fields to be punched, with no effect on card reading
speed.
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Card Design Principles

Determining Card Data

The first step in card design requires a study

of the final report that is to be printed from the
card and a listing of data needed for it. Next the
procedure is studied, and any data needed for proc-
essing but not for the report is added to the same
listing. Every item is recorded on a worksheet.
Provision must be made for recording in the card
all data that is listed, unless it is calculated or
otherwise generated.

A check should be made that the necessary
reference data is included. Reference data should
be sufficient to:

1. Identify the transaction with the original
source document from which it was created.

2. Indicate the date on which the transaction
occurred.

3. Establish some reference, such as invoice
number, batch number, account number, or
salesman number.

Care should be taken to avoid duplicate or un-
necessary reference data.

Determining Field Size

The number of positions required to record each
type of information should be determined.

The size of the field for card codes, invoice
number, and account number is determined by the
largest single number to be recorded. With
quantity and amount fields, the largest amount
that will occur on a reasonably frequent basis must
be determined, rather than the largest it could
ever be. If the largest possible amount is known
and its chances of occurring are rare, multiple
cards may be punched for the transaction.

After all card data is listed, the number of
columns required should be added. If this is
between 80 and 100, it may be possible to reduce
it to 80. If it is over 100, an additional card is
evidently required. At this point a check should
be made to see whether the fields can be rear-
ranged so that all transactions need not have
multiple cards, but could have if necessary.
Master information can be punched in one card and
variable information in the other. Sufficient refer-
ence information must be included in the second
card if sorting is required.

Some techniques to be considered for reducing
the number of card columns are:

e Reduce the size of reference fields by repeat-
ing the numbering series more frequently. For ex-
ample, invoice number may start with 1 each quar-
ter instead of each year.

e Record in the eleventh and twelfth punching
positions various codes that may be using a sepa-
rate punching position.

® Avoid unnecessary data: for example, the use
of both an order number andan invoice number may
not be necessary if one will provide adequate ref-
erence to the other.

o Reduce the size of reference fields by recod-
ing. It may be possible to eliminate several posi-
tions.

o Reduce the number of columns required for
recording reference data by ignoring positions that
are not essential for this purpose.

If more than one card is to be used to hold a
"record", the division of information between the
cards can be made on the following bases:

1. Place constant information in one card
(master) and temporary information in the second
card (detail).

2. If more than one source document is used,
place the information of each document on a sepa-
rate card and code the cards.

3. When one transaction affects two different
accounts, design a card for each account with
differing degrees of detail as required by each
account.

4. For printing a bill, order, or other notice,
design a card for each section of the form. Some
of these cards (for example, name and address
cards, constant data cards) can be reused.

Determining the Sequence of Fields

Four basic factors are involved in determining
field sequence:

1. Sequence of data on the source document
from which the new card will be punched

2. Machines and programs used to process the
new cards

3. Manual operations in which the new card will
be used

4. Location of identical data in other cards with
which the new one will be processed

Keeping the sequence of fields similar to the
order in which the data is read from the source
document will make the keypunching operation
faster and more accurate. This is especially
important since keypunching is a manual operation
and therfore subject to far greater fluctuation in



speed and accuracy than the subsequent mechanized
operations. The sequence of fields can be arranged
to take maximum advantage of machine character-
istics. Specifically, field sequence can be designed
to maximize the usage of card punches, sorters,
computers (see 20.30.10), control panel wiring, or
the manual handling of cards. Placing data in the
same columns of the new cards as used in other
cards ensures that sorting and controlling the data
can be speedily performed when the cards are proc-
essed together. It also simplifies control panel
wiring where cards are processed by standard
punched card machines. If data on the new card is
to be checked visually by manually fanning a deck of
cards, the fields for that data should be located at
either the left or right end of the card.

Using a Card Layout Form

A multiple-card layout form (X24-6599) should be
used when planning several cards simultaneously
or when planning a new card that will be used with
existing cards. The use of this form makes it easy
to align those fields that are common to more than
one card, where this is desirable. It also makes
working with the formats easier, since they are on
one sheet of paper and can be compared with one
another.

Designing the Card Form

After field size and sequence are established, the
design of the card itself can be done. This is
usually drawn on a special form considerably larger
than the punched card. Photographic reduction is
used to create the proper-size print plate (called an
"electroplate', or "electro").

It is not always necessary to design a card form
for each card used in an application. Where the
cards are used only within your data processing
department, are interpreted, and are needed only
in small guantities, it may be advantageous to use
a standard card form, such as the IBM 5081.

Certain principles in the design of card forms
should be kept in mind:

1. Field and box headings should be explicit and
force writing into desired locations.

2. Adequate space should be allowed for accom-
modating written information.
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3. The right-hand side of a box containing hand-
written information should be at least five columns
to the left of the columns in which it is to be
punched. This is so that the data will not be ob-
scured by the punch station of the card punch
machine when it is time to punch it.

4. Information to be punched should not be hand-
written along the bottom edge of a card, since the
shield on the IBM card punch obscures the lower
1/8" of the card.

5. Field headings should be above the zero row
of a card unless interpretation or printing of
punches prevents it.

6. Headings and interpreted data should be kept
between rows, so that punches will not obliterate
them.

7. Preprinted decimals and commas should be
placed where dollar amounts will be interpreted.

8. Colored cards, colored stripes, and corner
cuts may be used for visible distinction between
cards. Also, an identifying punch (called a 'key")
may be used.

9. Card column numbers should be preprinted
where possible and digits should be placed where
the numbers can be punched. These aid in reading
the punches in a column.

10. Mark-sensing fields should be placed on the
right-hand side of a card, so that the card can be
easily held and marked.

11. Card or company names should be printed on
the ends of a card.

12. When coded punches are used, decoding
abbreviations should be preprinted on the card.

13. Where no more than 40 columns are needed,
a sectional or "tumble" card may be designed in
which the layout in columns 1-40 is duplicated
upside~down in columns 41-80. This allows the
card to be used twice and cuts card costs in half.

Testing the Card Layout

After the card layout is developed, the fourth and
final step in card design is performed — namely,
testing the card for its effectiveness. For the test,
the new design must be laid out on several cards
and the cards must be used in their designated
procedure.
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DESIGN OF DISK DATA FILES

Introduction

The formats of cards and forms are the tangible
types of input/output. You still must design the in-
tangible record formats.

Your 1130 Computing System is concerned with
two different intangible records: those in core

storage and those on the disk cartridge. Although
the storage media are different, the design consid-
erations are the same.

The items discussed in this section concern the
components of disk records, the order of the com-
ponents, and groups of records. Considerations
covered include growth, organization, and content.

More detailed information on many of the topics
covered here may be found in section 80.



Data

The first step in file design requires a study of all
procedures that utilize the file. On the basis of
these studies, record each necessary item on a
worksheet like the one illustrated in Figure 20. 1.
Indicate the type of information, the frequency of
occurrence, and the sequence in the source docu-
ment, if applicable. The following should be done:

® Check that the necessary reference data is in-
cluded, if this is a source file.

o Weigh the effects of media storage costs vs
program execution time for constant-type data, such
as tax-exempt dollars in payroll.

e Include fields obtained by processing, if the
results must be recaptured later.

o Examine all applications that utilize the file,
in order to prevent omission of necessary data.

® Explore future requirements of the current
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include an additional deduction field in your payroll
application.

® Determine any additional information needed
for planned applications. It may be more practical
to include an extra field now than to reorganize your
files later.

e Study the feasibility of consolidating existing
data files into a single data file to eliminate dupli-
cation of common information, if such a combined
record would not too adversely affect the running
time.

® Ascertain whether material needed in a new
application, for which the data file is to be designed,
is available already in an existing data file.

e Verify that the data file, when set up, will
contain all the basic information to meet the re-
quirements of all persons who will be using the pro-
ducts resulting from the file processing.

® Consider file maintenance and audit control.

procedures. For example, it might be judicious to
FILE DESIGN WORKSHEET Started
Date
Completed
File Name Designer
Process Cycle Record Characteristics File Dynamics File Medio Requirements
DA MO Type: Character Size NO. REC. | YRLY % | YRLY% |5 YR% TOT NO.| TYPE AMOUNT
WK YR Fixed MIN  MAX AV ADD DROP GROWTH | REC
Var. A B c D E
5(B-C)=D A+AD=E
Information Required for Processing and | Type of Information d Size Sequence
Reporting Required IN IN IN REMARKS
TRIAL TRIAL TRIAL FINAL SOURCE RECORD | RELATED
DOC FILES

Figure 20, 1. File design worksheet
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Field Size

The number of positions required to record each item
of information should be determined and entered on
a form similar to that shown in Figure 20. 1.

Type of Field

Control and indicative data field size should equal
the total number of digits in the largest single item
to be recorded in the particular field. Occasionally,
to conserve storage, the high-order digits may be
disregarded for a field such as order number.

Quantitative data field size may equal the total
number of digits in the largest amount to be recorded,
or the number of digits that will occur with reason-
able frequency. Procedures can be developed to
handle the rare exceptions.

Recording Medium

Since some media, such as cards and disks, contain
a fixed number of positions per unit of storage (card
field or disk sector or track, etc.), it is essential
to consider this overall limit in order to design
efficient and practical records.

Example:

On the 1130, your disk records are automatically
"blocked' within 320-word sectors. A 55-word
record will be blocked 5 records to the sector
with 320-(5x55) or 45 words unused. Rather than
waste these 45 words, you might as well increase
the size of the record to 64 words, which will
still allow 5 per sector (5x64 = 320) with no
waste. Or, if possible, reduce the record size
to 53 words, which permits 6 records per sector.

File Size (Total Number of Records)

Since the field size affects the total record size, all
unnecessary positions should be eliminated to de-
crease I/0 time and storage media requirements.

Future Requirements

If the demands to be placed on the information indi-
cate an impending need for another position, it
would be easier to incorporate the additional charac~-
ter in the design phase so as to avoid reprogramming
and a patched-up record layout.

Field Compaction Techniques

Because a reduction in the length of a record pro-
duces such positive results as an increase in DASD
packing and a decrease in time to read and/or write,
field compaction techniques should be investigated
and the cost of the technique evaluated as each file
is designed. Some methods to consider for reducing
the number of positions are found in 80.60. 00.

A given compaction technique must be evaluated
for:

1. Amount of core storage required to hold the
encode-decode instructions

2. Encode-decode subroutine timing requirements
Compaction percentage achieved
Compatibility with programming systems
Retention of collating sequence
Retention of fixed field length

7. Effect on the overall system, including re-
lated clerical functions

Some of these methods are discussed in detail in
section 80. For a discussion in depth of compaction
techniques see Record Compaction Techniques
(E20-8252).

D O kW




Data Sequence

Data sequence is most critical for those files that
work with source documents. Card punching, term-
inal operations, etc., being manual operations, are
subject to the greatest variation in rate of production.
Anything that simplifies these functions tends to en-
sure a faster and more accurate operation. The fol-
lowing are points to bear in mind:

® Recording of data in the same order as that in
which it is normally read. If the data sequence is
considerably different from that on the source docu-
ment, it may be necessary to redesign the source
document and retrain personnel. If the file is to be
used as input to a serial I/0 unit, such as disk to
card, the sequence is dictated mainly by the se-
quence desired on the output unit.

® Location of like fields in the same relative
record positions in files that work together. This
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ensures that sorting and controlling can be ac-
complished if the file is contained in cards; it also
facilitates programming.

@ DPlacement of sorting fields adjacent to one
another, with the minor code on the right and each
progressively higher code to the left. Although sort
programs can operate on multiple-control fields,
time is used to extract and combine fields into a
single key.

® Compatibility with computer characteristics
so that data sequence does not affect processing
speed.

® Arrangement of alphabetic/alphameric data in
one area of the record. This facilitates handling of
data, particularly in fixed-word-length machines,
such as the 1130, and permits minimum core and
media requirements.

e Adherence to requirements of programming
systems.
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File Organization

For strictly card- and/or paper-tape-oriented
systems, file organization normally is sequential.
Therefore, the following discussion of indexed se-
quential (as in an encyclopedia) vs random organi-
zation (as in shuffled playing cards) is oriented
mainly toward the design of disk data files.

Indexed Sequential Advantages

® Both sequential and random transactions can
be handled effectively in most cases.

e Reports arranged in data file sequence can be
obtained without sorting.

o Control over both the processing and the stored
file can be more positive.

® Less storage space is required.

o Frequently the entire file need not be online
simultaneously.

Indexed Sequential Disadvantages

® More core storage may be required because
of index handling routines.

® Process time is greater for random input
because of index file seeking and processing.

Random Advantages

® Less core storage is required normally.
® DProcess time is less for random input.

Random Disadvantages

e To maintain access requirements, frequent
reorganization may be necessary if the file is dynamic.

e Extensive key analysis and development of
address conversion routines probably are required
for implementation.

A detailed description of these techniques may be
found in section 85.



Record Format and Blocking

To select the record format and blocking, each of
the following factors must be considered:

1. File boundaries. Cards are limited to 80
columns of punched data, while the disk has 320
words that may be recorded on each sector.
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2. Core storage requirements. Since IOCS

handles physical records for I/Ooperations and con-
tains a core storage area large enough to accommo-

date the physical record, you must supply a core

storage area for a logical record. In addition, for
efficient operation, multiple I/O areas may be re-

quired for the I/0O devices.
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File Processing

Before the file design is finally determined, the run
time and associated costs should be calculated for
the entire system. The results must be evaluated
to determine whether the original design objectives
have been met. If the system is I/O-limited (that
is, if I/0 time exceeds process time), the following
approaches may be considered:

® Createa second master file splitting away from
the main master file those fields not required on the
primary runs. For example, name and address
records could be kept in a separate name and address
file. This new file would be used perhaps only as
output documents are printed.

e Extract from the master file the active records
for processing. This method is useful if the ratio of
active master records to total master records is
very low.

® Increase the number of input buffers. If the
activity rate is low and processing time per hit is
high, more process time can be overlapped if the
input is queued in additional buffers. Ifprocesstime
requires 250 milliseconds while an input area can
be filled in 50 milliseconds, there will be 200 milli-
seconds of unoverlapped process time per hit, with
two input areas. If the number of input areas were
increased to four, only 100 milliseconds would not
be overlapped.



File Control

The design of a data file connot be divorced from

the environment in which the file must function.

Some of the considerations of file control and mainte-
nance are now discussed.

Data Validation

The entry of incorrect data into a file should be pre-
vented. The following techniques may be used to
control the accuracy of input data:

1. Precoded forms, or standardized and simpli-
fied forms, which reduce the possibility of error at
the point of origin of the data.

2. Batch controls that establish totals for a
given group of records to detect the loss or dis-
tortion of data during intermediate handling. A
batch may consist of a fixed number of items or the
transactions that occurred in a given period of time.
Typical batch totals are record counts, dollar or
quantity amounts, and '"hash' totals of significant
data, such as wage rates. Frequently, batch totals
are recorded in a trailer record to provide auto-
matic zero-balance checking.

3. Turnaround documents, such as prepunched
remittance forms, which require little or no extra
recording and a minimum of handling.

4. Character checking, which determines
whether the data in given positions of the record
contain permissible characters. This type of check
can be used to ensure that the proper algebraic
sign is present for the type of transaction or that
alphabetic data is not included in numeric fields,
and vice versa, or that data is present where re-
quired (not blank).

5. Field checks that examine the content of a
field for certain characteristics. These include:

e Limit checks, which determine whether data
is within a prescribed range. Such checks can apply
to fields such as employee's wage rate, amount of
gross pay, etc.

® Historical checks, which use prior experience
as a basis of validation. The public utility industry
often compares, for reasonableness, prior con-
sumption for a year or more against current usage.

e Validity checks, which compare the content
of a field against a list of existing ""good' numbers.

This prevents posting to nonexistent account numbers.

Matching by control key against a master file indi-
cates duplicate and missing numbers.

e Logical relationships, which determine whether
the items of input data have a logical relationship to
one another or to the file they affect. For example,
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if an employee adds a bond deduction, a bond denomi-
nation is also required.

o Self-checking numbers, which detect incorrect
identification numbers (such as account number,
employee number, etc.) by performing certain
mathematical calculations on the base number and
comparing the resulting digit against a check digit
appended to the base number.

Operating Controls

The following controls are common methods used to
detect errors caused by poor operator performance,
equipment failure, or malfunctioning programs:

1. Disk cartridge ID checking, which verifies
that the proper cartridge is online before any proc-
essing can take place.

2. Record counts, which check that the numbers
of records before and after processing are the same,
in order to guard against accidental loss of a record.

3. File totals, which ensure that the file is in
balance in light of the transactions just processed.
For example, the previous file total for a given
field plus the net change represented in the trans-
actions should be equal to the sum of the individual
record fields after the transactions are processed.

4. Intervention logging, which records through
the console printer any intervention by the operator.

Error Analysis

The file control techniques suggested above indicate
the wide variety of methods available. Selection of
the specific control procedures depends on such
factors as the frequency of possible occurrence, the
results if the error were allowed to enter the system,
and the chance that the error might remain unde-
tected even through later operations. All errors
should be logged indicating the nature and the cause.
A review of these error logs can serve as a guide
to management to increase or decrease error
control.

When errors are detected, any of the following
procedures can be used:

1. Programmed halts, where the computer is
halted by detection of certain conditions, and the
operator follows prescribed steps dependent upon
the nature of the halt. The trend is away from pro-
grammed halts to eliminate operator intervention.

2. Bypass procedures, where the error con-
dition is recorded on some output medium, such as
paper tape or console printer, for later analysis,
and the computer continues without stopping.
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3. Suspense accounts, where totals are posted
for invalid records in order to keep in a single
account all items requiring analysis.

Audit Trail

An audit trail may be defined as the means whereby
the source transaction and its corresponding sup-
porting documentation can be related to processed
data. Although the audit trail may be a by-product
of normal processing, it may sometimes be addi~
tional. The requirements of the auditor should be
discussed to provide the necessary historical infor-
mation trail.

Reconstruction

If the information on a file is mutilated, the need for
reconstruction arises. The method selected depends
upon such factors as job priority, the time and cost
required to provide reconstruction data, and the
time and costrequired to perform the reconstruction.
Listed below are several approaches:

1. Periodically, a dynamic disk file should be
copied (dumped) on paper tape, on cards, or on
another disk. Often, the copy can be made as a
by-product of a periodic run. All transactions since
the last dump must be retained to update the copy to
current status.

2. To avoid reprocessing of all transactions
since the last dump, write the updated records on
paper tape or cards as the transactions are processed
against the file. In sequential processing, only one
paper tape or card record per active disk record is
written. In case of reconstruction, the record with
the most recent status can be used to replace the
corresponding record on the dumped file.

3. If no output unit is available to record the
updated records, as suggested above, the master
can be flagged, and on a later run the flag can signal
a copy operation for a given record. This technique
requires a rewrite to the file for removal of the flag.

4. The contents of a static file should be available
either by copying to another disk or by dumping onto
paper tape or cards that may be used later to reload
the mutilated file.



PAYROLL EXAMPLE
Narrative

Note: All of the pages in the following example
represent material that you should have developed
by this point in the installation of your system.
When completed, the material becomes a part of
your system documentation (see section 35).

* k%

The corporation consists of six manufacturing
plants, engaged in the fabrication of Liquid Dairy
Product Packaging in Ohio, Indiana, West
Virginia, and Texas. The payroll system was
designed to accommodate all six plants, which
have separate bookkeeping records. However,
the accounting functions are centralized in one
location. Communication is by phone and mail.

The system consists of 16 programs.

The files creation program is first. Data decks
are keypunched for each individual, in sets, by
plant. The data is edited and, when correct, is
loaded on the disk by PAY01. Three files are
created: a master file, an index file, and a plant
information file. A second data deck with employee
clock number and name is loaded onto the master
file by PAY02.

Changes to the disk information are made by
PAY03. Documents, received from personnel de-
partments at the individual plants, are checked,
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summarized, keypunched, and verified. Time
sheets, submitted by the plant payroll departments,
are keypunched and verified. All these cards are
processed by PAY16, which edits and generates
control totals. PAY04 then processes these cards,
performing all payroll calculations. Cards are read,
pay is computed, disk files are updated, and cards
are extended with current pay figures. After all
cards are processed, a payroll register is printed.

Checks are printed by PAY05. A header card is
read and the checks are printed from the disk file.
PAYO06 lists the check register from the disk file.
If an error is made in computing pay, PAY11 pro-
vides the means of voiding checks. The extended
time cards from PAY04 are read in and the affected
employee records are reset. The above are
weekly runs.

At month end, registers are prepared showing
each individual's deductions for the month:

PAY13 writes union dues register.

PAY14 writes credit union register.

PAY15 writes stock deductions register.

PAY12 resets charity deductions code.

At the end of the quarter and at the end of the
year, PAY07 and PAY08 are used to balance the
disk files to control totals.

PAY09 produces the 941 tax report.

PAY10 produces a tax worksheet used to deter-

mine tax liability.
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Card Forms and Console Keyboard Input

PAYO01 Plant no. - 1 digit - keyboard
Week no. of month - 1 digit - keyboard
Check no. - 2 digits - keyboard
Name - 18 blanks - keyboard
Plant name - 32 characters maximum - keyboard
Figure 20.3 - card
PAYO02 Plant no. - 1 digit - keyboard
Figure 20.4 - card
PAYO03 Plant no. - 1 digit - keyboard
Figure 20.2 - card
Social Security Number, if changed - keyboard
Figure 20.5 - card
Figure 20.6 - card
PAY04 Figure 20.7 - card
Check no. - 5 digits - keyboard
Week no. of month - 1 digit - keyboard
Maximum check amount allowed - 5 digits - keyboard
Figure 20.8 - card
PAYO05 Figure 20.7 - card
Check no. - 5 digits - keyboard
Check maximum amount - 5 digits - keyboard
Clock no. (if requested) - 4 digits - keyboard
PAYO06 Figure 20.7 - card
PAYO7 Plant no. - 1 digit - keyboard
PAYO08 Figure 20.10 - card
Figure 20.11 - card
Figure 20.6 - card
PAY09 Figure 20.12 - card
Figure 20.13 - card
Figure 20.14 - card
Figure 20.15 - card
Figure 20.16 - card
PAY10 Figure 20.10 - card
Figure 20.6 - card
PAY11 Figure 20.7 - card
Figure 20.9 - card
Figure 20.6 - card
If requested:
Insurance deduction - 4 digits - keyboard
Stock deduction - 4 digits - keyboard
Charity deduction - 4 digits - keyboard
Miscellaneous deduction - 4 digits - keyboard
PAY12 Plant no. - 1 digit - keyboard
PAY13 Plant no. - 1 digit - keyboard
Individual amount for a plant - 4 digits - keyboard
PAY14 Plant no. - 1 digit - keyboard
PAY15 Plant no. -1 digit - keyboard
PAY16 Figure 20.7 - card
Figure 20.8 - card
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Disk Record Formats

Employee File - Figure 20.28 )
Index to Employee File - Figure 20.29
Company Record in the Corporation File - Figure 20. 30
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Each record is composed of 1 word.
The number of records in the file is
the number of employees in the
plant plus 256%. The last entry is
the record number of the last clock
number entered.

Clock No.

Figure 20, 29,
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Remember, all of these pages are developed by
this point in your system design. In addition, they

now become a part of your system documentation

(see Section 35).
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LANGUAGE SELECTION
Introduction

Now that your system has been specified, the im-
plementation of the design must be considered.
Since you will be writing a program, the logical
question is "What language shall I use ?"

IBM supplies and supports a wide variety of
programming languages and application programs
for the 1130 Computing System. Among the
programming languages (Type I programs) are:

1130 Assembler Language

1130 FORTRAN
Some of the application programs (Type II pro-
grams) are:

e Continuous System Modeling Program (CSMP)

o Data Presentation System (DPS)

e Linear Programming - Mathematical Optimi-
zation Subroutine System (LPMOSS)

e Mechanism Design System - Gears and
Springs

o Civil Engineering Coordinate Geometry
(COGO)

® Numerical Surface Techniques and Contour
Map Plotting

@ Programs for Optical System Design (POSD)

® Programs for Petroleum Engineering and
Exploration

e Project Control System (PCS)

® Route Accounting for Dairies and Bakeries

@ Scientific Subroutine Package (SSP)

e Statistical System

e Structural Engineering Systems Solver
(STRESS)

® Type Composition

e Work Measurement Aids

e Commercial Subroutine Package (CSP)

Your IBM representative can help you determine
which programming language or application program
should be used to implement your system.

In addition to these two types of programs, IBM's
Program Information Department maintains a
library of contributed programs and distributes
these programs to interested parties. These are
contributed to the library by:

1. IBM employees (Type III programs)

2. IBM customers (Type IV programs)

Type II and type IV programs have been submit-
ted to the Program Information Department for
general distribution in the expectation that they
may prove useful to other members of the data
processing community. The programs and docu-
mentation are, essentially, in the author's original
form and have not been subjected to any formal
testing. IBM serves only as the distribution agent.
It is your responsibility to determine the usefulness
and technical accuracy of the programs in your
own environment. Unlike programming systems
(Type T) and application programs (Type II), these
programs are not part of the IBM support package.

The remainder of this section elaborates on
each of the programming languages and application
programs and discusses some of the considerations
in answering '"Which do I use ?"



Programming Languages

Assembler Language

The IBM 1130 Assembler Language, while similar
in structure to machine language, replaces binary
instruction codes with symbols and uses labels for
other fields of an instruction. Other features,

such as pseudo operations, expand the programming
facilities of machine language. Thus, the program-
mer has available, through an assembler language,
all the flexibility and versatility of machine lan-
guage, plus facilities that greatly reduce the ma-
chine language programming effort.

The IBM 1130 Assembler Language has two
parts: the symbolic language used in writing a
program and the assembler program that converts
the symbolic language into machine language. An
additional component is a library of relocatable 1/0,
arithmetic, and functional subroutines.

Symbolic language is the notation used by the
programmer to write (code) the program. A pro-
gram written in symbolic language is called a
source program. It consists of systematically
arranged mnemonic operation codes, special char-
acters, addresses, and data, which symbolically
describe the problem to be solved by the computer.

The use of symbolic language:

1. Makes a program independent of actual ma-
chine locations, thus allowing programs and routines
to be relocated and combined as desired.

2. Allows routines within a program to be
written independently and causes no loss of
efficiency in the final program.

3. Permits instructions to be added to or
deleted from a source program without the user
having to reassign storage addresses.

The assembler program (processor), supplied
to the user by IBM, operates from paper tape, from
punched cards, or under control of the 1130 Disk
Monitor Systems. It converts (assembles) a
symbolic-language source program into a machine-
language (object) program.

The conversion is one for one-- that is, the
assembler produces one machine-language instruc-
tion for each symbolic-language instruction.

The IBM 1130 Assembler is a two-pass program.
The processor is loaded into the computer and is
followed by the first pass of the source program.
During the first pass, source statements are read
and a symbol table is generated. During the sec-
ond pass, the source program is read again and
the object program and/or error indications are
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punched into the first 20 columns of each source
card. If paper tape is used, the second pass results
in the punching of a new tape that contains both
source statements and corresponding object informa-
tion. If disk is used, this becomes a one-pass
procedure, the disk being used for intermediate
storage. Both card and tape object programs must
be compressed (via a Compressor Program supplied
with the assembler) into a relocatable binary deck
(or tape) before they can be loaded into core stor-
age for execution.

The output from the second pass is called the
list deck (or tape) and can be used to obtain a pro-
gram listing of source statements and corresponding
ing object statements. Use of disk automatically
compresses the object program into relocatable
(loadable) form. A program listing is an option if
the one-pass disk procedure is used.

A library of I/0, arithmetic, and functional
subroutines is available for use with the IBM 1130
Assembler.

The user can incorporate any subroutine into his
program by simply writing a statement referring
to the subroutine name. The assembler generates
the linkage necessary to provide a path to the
subroutine and a return path to the user's program.
The ability to use subroutines simplifies program-
ming and reduces the time required to write a
program.

A description of available subroutines is con-
tained in the IBM 1130 Subroutine Library (C26-5929).

FORTRAN Language

FORTRAN (FORmula TRANslation) is a coding

system with a language that closely resembles the
language of mathematics. It is a system designed
primarily for scientific and engineering computa-
tions. Since this system is essentially problem-
oriented rather than machine-oriented, it provides
scientists and engineers with a method of communi-
cation that is more familiar, easier to learn, and
easier to use than actual computer language.

The IBM 1130 Basic FORTRAN IV Programming
System consists of two parts: the language and the
compiler. The language is a set of statements,
composed of expressions and operators, that are
used in writing the source program. The 1130
FORTRAN compiler, provided by IBM, is a pro-
gram that translates the source program statements
into a form suitable for execution on the IBM 1130
Computing System. The translated statements are
known as the object program. The compiler detects
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certain errors in the source program and writes
appropriate messages on the console printer, 1132

Printer, or 1403 Printer. At the user's option, the
compiler also produces a listing of the source pro-
gram and storage allocation.



Application Programs

Continuous System Modeling Program

This program provides engineers and scientists
with a simple but versatile tool for solving dynamic
system simulation problems. For many problems,
this program obviates the need to use an analog
computer facility.

CSMP is a "digital analog simulator' program
using a block-oriented input language in which the
functional blocks represent the elements and organi-
zation of an analog computer. A total of 25 stan-
dard functional blocks plus the ability to define
special functions are provided. The continuous sys-
tem model may be developed and tested, and results
observed in an online interactive mode by means of
the console keyboard and output devices. The sim-
plicity of the language statements enables a user to
rapidly gain proficiency with the program and facil-
itates modification of the model via the console. In
addition, via the console printer, the beginner is
provided instructional comments that can be sup-
pressed as experience is gained. Simplicity and
flexibility are the foremost characteristics of the
program.

Data Presentation System

This program can present a large variety of data in
plotted forms such as graphs, charts, schematics,
and modified drawings. It supplies high-quality,
hard-copy, graphic output at exceptionally low cost.
The system can be used independently as a Graphic
Report Generator, or the user can choose one or
two levels of subroutines from the system for in-
clusion in his own graphic output programs. These
three levels of access are made even more flexible
by several system modification and expansion
features. The scope and flexibility of DPS make it
valuable in almost every application of the IBM
1130 Computing System.

Linear Programming -- Mathematical Optimiza-
tion Subroutine System

LP-MOSS provides the 1130 disk user with a simple,
efficient means of solving linear programming
problems and a means for implementing a variety
of mathematical optimization applications.
Mathematical optimization is any mathematical
technique for determining the optimum use of var-
ious resources such as capital, raw materials,
manpower, and plant or other facilities. The
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technique seeks to attain a particular objective

(for example, minimum costs or maximum profit)
when there are alternate uses for the resources.
Linear programming is the most widely used of
these techniques, and has been used to allocate, as-
sign, schedule, select, or evaluate the uses of
limited resources for various jobs, such asblending,
mixing, bidding, cutting, trimming, pricing, pur-
chasing, planning, and the transportation and dis-
tribution of raw materials and finished products.

Mechanism Design System -- Gears and Springs

This program provides design and analysis for five
distinct mechanical components used in a wide
variety of machines in all industries. Spur and
helical gears, compression, extension, and torsion
springs are the components covered. The program
provides the mechanical engineer and mechanism
designer with a low-cost, flexible, easy-to-use
program set which will design new parts or analyze
existing parts.

The engineer is expected to furnish the problem
description in terms of design restrictions and
material parameters. This description is in a
flexible problem language format which greatly
simplifies man-machine communication. Operation
can be either by a batch card input mode or in a
conversational typewriter input mode. In the latter
case, an engineer can readily evaluate parametric
changes and truly use the computer as a design
tool.

Civil Engineering Coordinate Geometry

COGO is a simple, efficient tool designed especially
to assist the civil engineer with a wide variety of
geometric calculations. With COGO, the engineer
can state his problems using familiar terminology
common to the engineering field. No knowledge of
traditional programming is necessary.

The civil engineer requires a simple but efficient
means to solve geometric problems now being done
laboriously by hand. 1130 COGO provides the
solution to his problem by allowing the engineer to
(1) enter the data for the job into the computer by
typewriter or punched cards, using a language with
which he is familiar, and (2) to have solutions
automatically printed out. COGO is especially use-
ful because it provides the facility for the engineer
to try many different methods of solving a problem.

COGO can be used for many different types of jobs,
e.g., control surveys, highway design, right-of-way
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surveys, bridge geometry, subdivision calculations,
land surveying, construction layout.

COGO can, in fact, be used wherever geometric
calculation is required.

Numerical Surface Techniques and Contour Map
Plotting

This program provides a variety of techniques for
describing and operating on surfaces. Surfaces
may be described analytically by equations or nu-
merically by sets of data points. In addition, var-
ious arithmetic and logical operations may be per-
formed on these surfaces. These techniques may
be carried out individually or in various combina-
tions by storing intermediate data in the online
disk storage. Final output is commonly in the form
of maps drawn by the 1627 Plotter, but may option-
ally be in card form.

Optical System Design

POSD provides the optical designer with a conven~
ient, efficient design tool. It is in the Computer
Aided Design (CAD) category of programs, thus
exhibiting a close man-machine relationship through-
out the design task. The 1130 Computing System is
ideal for this interaction, because it is fast, con-
venient, and inexpensive to use.

POSD removes the drudgery and error-proneness
from the innumerable calculations required in the
optical design and evaluation process and allows
the designer to spend his time exercising creative
and critical judgments. The program gives the
designer step-by-step assistance from the very
early stages of the design through to the final opti-
mization process. In addition, the designer may
evaluate the quality of his design at any time he
chooses through many data plot or printout routines
or both. Using this program, the optical designer
can tackle virtually any lens system, including
those requiring a high degree of sophistication, with
the assurance that the lens performance will meet
specifications in modeling and manufacture.

Programs for Petroleum Engineering and Explora-
tion

Economic Evaluation of Petroleum Projects Pro-
gram can be used to screen drilling proposals and
rank them according to their profitability. Given
the investment schedule and production forecast for

an exploration and drilling prospect, the programs
compute the payout period and rate of return using
the discounted cash flow method.

Casing Design Program allows the user to design
the most economical combination casing string, in
terms of grade and weight, that will meet the re-
quirements of a given well.

Decline Curve Analysis Program computes the
coefficients in the equation best fitting past produc-
tion data and the reserves associated with these
data.

Tarner Material Balance Program is an aid in
predicting the performance of a reservoir.

Schilthuis Material Balance Program for a res-
ervoir that is subject to water influx, is evaluated
at each past production data point (for up to 28
points). These values are weighted according to
oil production and subjected to a least-squares
solution to compute a most probable value of the
original oil in place.

Two-Dimensional Waterflooding Program allows
the user to determine the pressure distribution
throughout a reservoir, taking into consideration
the effect of water injection.

Gas Deliverability Program allows the user to
project the annual rate at which volumes of gas
reserves may be received into gathering systems.

Multi-State Flash Calculation Program is a
general purpose flash claculation program that can
be used for a variety of the computations made by
the petroleum engineer. The program may be used
to design surface separators or to determine the
physical properties of the oil and gas from a sur-
face facility. A laboratory differential liberation
may be simulated.

Velocity Functions from Time-Depth Data Pro-
gram permits a geophysicist to derive a velocity
function and to prepare a tabulated time-depth chart
from well velocity data.

Wave-Front Ray-Path Determination Program
provides a flexible method to compute and tabulate
a seismic wave-front ray-path chart; the geophys-
icist uses such a chart to restore seismic reflec-
tions to their true subsurface position.

Synthetic Seismogram Program computes and
plots a one-dimensional seismic model from well
log data.

Gravity and Magnetics Continuations, Deriva-
tives, and Residual Program provides a method for
computing (1) upward and downward continuations of
gravity and magnetic fields, (2) first and second
derivatives of these fields, (3) residuals of arbitrary
type for gravity and magnetic values.




Theoretical Gravity of a 3-D Mass Program
allows the user to establish a synthetic gravity
anomaly by computing the theoretical gravity of an
assumed mass.

Quantitive Log Analysis Program permits the
user to compute the porosity and water saturation
on prospective hydrocarbon zones in a well, using
data from several log combinations.

Dipmeter Program is designed to assist in the
analysis of the continuous dipmeter log by calculating
the true dip of intervals in a well.

Project Control System

This program provides a basic tool needed by
management to fulfill its responsibilities in the
planning, supervising, and controlling of project-
oriented work. In addition to critical path analysis,
the system provides the capability for summarizing
externally prepared resource and cost information.
For critical path networks, the 1130 PCS will
process 2,000 activities either in the form of
precedence lists or in ij/PERT/CPM notation. Its
design allows for a simple approach to networking,
but also offers many of the features normally found
only in programs designed for large computers.

Route Accounting for Dairies and Bakeries

This is a set of programs offering the functions of
route settlement and associated report preparation
as required in the dairy and baking industry. Out-
put includes order listings, production requirements,
load listings, product load strips, route settlement,
and statistical reports.

Scientific Subroutine Package

SSP is a collection of FORTRAN subroutines that
provide a major addition to those built into
FORTRAN. They are input/output-free, computa-
tional building blocks that can be combined with a
user's input, output, or computational routines to
meet his individual needs. The package has wide-
spread application to the solution of problems in re-
search, development, and design, in both science
and engineering, wherever FORTRAN is used.
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Statistical System

This is a collection of four major tools: stepwise
regression analysis, factor analysis, analysis of var-
iance, and orthogonal polynomial curve fitting. This
flexible system accepts user-supplied control cards
(and data) that instruct the system to perform one or
more of the above analyses.

Structural Engineering Systems Solver

STRESS is a powerful tool for solving structural
engineering problems. It is a problem-oriented
language that enables the engineer to communicate
with the computer even though he has had no previous
programming experience.

This program covers many application areas in
the field of structural analysis. Most buildings
and bridges are designed by consulting engineers
or government agencies, but many other types of
structures in other industries can also be designed
using 1130 STRESS. Some of the other industries
and typical applications for each are:

Industry Typical Application

Aerospace Wing members

Manufacturing Conveyor framing, plant design

Process Supporting towers

Utilities Transmission towers, culvert
sections

Federal Dam design, ship design

Type Composition

This program extends the speed and flexibility of a
digital computer into the composing rooms of the
printing industry. Type compositors can use this
program to provide significant time savings in
transcribing textual material into a form required
by linecasting machines for setting type.

The program is designed to allow computer
acceptance of perforated paper tape containing
(1) the copy that is to appear in print and (2) instruc-
tions pertaining to a desired printing format.
From the paper tape, a tape suitable for controlling
the operations of a linecasting machine is produced
and allocated to the proper point in the composing
room. The output tape contains the original copy in
the form of properly justified lines arranged accord-
ing to the stylistic and graphic requirements described
by the user with the format instructions. The pro-
grams are capable of producing justified lines in
any format within the inherent limitations of the
linecasting machine.
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Work Measurement Aids

This program aids manufacturers who need to

know the time it should take to manufacture a pro-
duct. This task, often referred to as work measure-
ment, has traditionally been very time-consuming
and expensive. Work Measurement Aids provides
two programs to assist in setting time standards.
This information also forms the foundation for labor
standards, cost estimates, machine operation
instructions, and scheduling input. The two pro-
grams are:

Machinability, which determines optimum ma-
chine tool parameters such as speed, feed, horsepower,
tool life, and process time for machining operations.

Work Measurement Sampling, which determines
job standards for long cycle operations (over 15
minutes) and the distribution of time to job activities
(conventional work sampling).

Commercial Subroutine Package

This program provides the scientific and engineering
user with added capabilities for handling functions
and techniques common to commercial programming.
It is a set of 28 subroutines callable by the
FORTRAN programmer in a similar manner to such
standard functions as sine, cosine, square root,
etc. The subroutines enable the 1130 user to add
commercial applications such as payroll, cost ac-
counting, and many others. ‘

The additional functions supplied are variable
length alphameric move, variable length alphameric
compare, variable length alphameric e\d'it‘, variable
length conversion from EBCDIC to floating-point,
variable length conversion from floating-point to
EBCDIC, zone manipulation, fill an ‘area with a
specified character, stacker select, variable length
decimal add, variable length decimal subtract,
variable length decimal multiply, variable length
decimal divide, variable length decimal compare,
sign manipulation, overlapping printing and carriage
control, overlapped reading of cards with conver-
sion of card codes, overlapped printing on the
console printer, and conversion from one charac-
ter per word to two characters per word.



Which Programming Language or Application
Program Should You Use?

In terms of coding ease and elapsed time from
problem definition to operating program, the pro-
gramming techniques available to you will generally
rank as follows:

1. Application programs (except Commercial
Subroutine Package and Scientific Subroutine Pack-
age)

2. FORTRAN, Commercial Subroutine Package,
and Scientific Subroutine Package

3. Assembler Language

The Assembler Language is rarely used, be-
cause FORTRAN, augmented by the Commercial
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Subroutine Package and Scientific Subroutine Pack-
age, is more than capable of handling almost all
applications, is easier to code, and produces
efficient programs.

The brief descriptions given earlier will help
you to select the best language in which to program
your applications. A preview of the payroll pro-
grams given in Sections 25 and 35 will give you a
clearer picture of the kind and amount of writing
required to code some typical commercial jobs.

In addition, Section 70 discusses FORTRAN,
the Commercial Subroutine Package, and how to
use these two tools in implementing your system
design.
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INTRODUCTION

This section is a workbook for the programmer.
Primarily by example, and to some extent by nar-
rative, he is furnished with a guide to coding.
First, suggestions are made for the adoption of
certain standard practices that will make the pro-

gramming job easier and the results more uniform.

Then follows a series of programming aids.
The bulk of this section is occupied by the final
part, a group of examples of coding required to
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implement a significant part of the payroll system
discussed earlier. They will prove useful in pro-
viding a starting point for the programmer and il-
lustrating proven programming techniques, rather
than in being usable without change for any given
installation's system. Note that programs are
written at this point in the installation of your sys-
tem. Also, Variable Summary Sheets are filled in
and flowcharts are drawn. These last two items
now become a part of your documentation (note
references to Section 35).
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PROGRAMMING AND DOCUMENTATION
STANDARDS

For a discussion of the documentation that you
should have upon completion of a program, see
Section 35.

It is advisable to decide on and write down, per-
haps following this page, your own standard proce-
dures for handling the situations below. You should
have some knowledge of programming before at-
tempting to do this.

1. Alternative methods of handling standard
types of errors (for example, missing date card):

a. Assign a standard halt number.

b. Assign a standard halt number and error
message.

c. Assign a standard error stacker; do not
halt.

2. Standard error messages:

a. Establish a log of error messages and
halt numbers and their meaning.

b. Standardize spacing, skipping, location,
and whether to halt for each standard er-
ror message.

3. Standard FORTRAN labels:

a. Assign a standard symbolic name for
each I/0 device.

b. Assign standard field names for fields
used frequently.

c. Assign standard subroutine names for
routines used frequently.

4. Record layout conventions:

a. Define standard heading (for example,
date to left, title in center, report num-
ber and page number to right).

b. Define spacing (for example, when listing,
single-space detail, double after minor,
triple after intermediate and up; when tab~
bing, single-space after minor, double after
intermediate, triple after major and up).

c. Define how totals are to be indicated
(with asterisks or message).

d. Define how final totals and control totals
are to be printed (for example, at bottom
of page, on next page). '

5. Specify when flowcharts are required for pro-
gram logic:

a. When a significant number of GO TO or
IF statements are used.

b. When a complex table lookup is per-
formed.

c. Whenever the logic of the computation is
so complex that another person would
have difficulty following it without the aid
of a chart (decision tables may be best).

6. Describe how program changes are to be
made:

a. Require changes to be authorized.

b. Assign all changes to a programmer
through the manager of data processing.

c. Keep track of time spent making program
changes by application and by initiator of
change.

d. Require that all necessary documentation
be brought up to date.

7. Outline methods of testing programs:

a. Define conditions in which a test deck is
sufficient.

b. Define conditions in which a program
must be production-tested before instal-
lation.

8. Standardize writing of specifications:

a. Establish a standard identification (see the
accompanying FORTRAN coding form).

b. TUse a standard form of program identifi-
cation, such as a three-character appli-
cation code followed by a two-digit
program number (for instance, PAY10,
PAY20, BIL10).



PROGRAM CHANGE AUTHORIZATION

All changes to an operating program should be
controlled in order to avoid confusion and

unauthorized changes.
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The following sheet is
suggested as a means of maintaining control.

Application

PRO GRAM CHANGE AUTHORIZATION

Program

Requested by:

Description of the Change

Date / /

Programmer:

Change Authorized by

Date Authorized___/  /

Date Change to be Effective

/

Actual Effective Date___/ __/

Original

Date Assigned___ / _ /

Assigned for Change

Date Completed___/ __ /

Systems Design Hours Required

Coding/Debugging Hours Required
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. Form X28-7327-4
IBM Printed in U.S.A,
g FORTRAN CODING FORM
Punching Instructions Page of

Program Graphic Card Form # * Identification
Programmer TDo'e Punch e
(—— C FOR COMMENT
r =
YSTaTmeTe FORTRAN STATEMENT
1 sle 10 15 20 25 30 35 40 45 50 55 60 65 70 72
C-~~=|~| ToB ~vAMEl == 1 1 I L 1 1 1 1 L ]
Com——i=| TOB, N.UMBER == 1 1 1 i 1 1 1 i ! 1
Cmmm = |~ 1 1 1 ) 1 1 i ) 1 L ] 1 1
Commm=|=| .PROIGRAMMER == 1 1 1 L 1 1 1 1 1 L
C———~|~-| DATIE CODED == L 1 1 1 1 TN L 1 1 1
C—=~—~t| pAYTE UPDATED |—— 1 1 L 1 i 1 1 1 1 L
R 1 e 4 1 1 1 ] 1 L 1 1 1 PN N T
Cmm === L 1 1 | ELLLE 1  ETLE . RECIORD N0, ., OF RIEC.0.R DS,
Cmim == 1 L 1 L. . NAME . ., ., .. |NUMBER LEMGTH RECORDS PER SECTIOR
Cmm e ~l=| ZNPVUT FIILES == A 1 1 L 1 1 1 L i L
Cmmmm = t 1 1 21, ] L 1 } 1 i 1 ! L
c—."." Sl ad i i 1 1 . 1 1 1 1 | 1 1 1
Cmmm= =] QUTIPUT, ELLES = — . i 1 1 ! 2 ! 1 1 1
Cm o= 1 1 ] 2. 1 ] ! L ) ) ) ] ]
Cmmm = |~ 1 ] 1 3. 1 1. 1 1 1 1 L ] 1
C —— == - T ORI P =S = S~ N = = = = ——= = ==

i L 1 L & @vn&?n. ‘o'q L 5 ?0& 1((\.”“ ] 1 1 1

5 €
1 ' ] i 4 L¥ /Qv&//' N ) b ] 1 i 1
] 1 y< N4 6,(‘.6 Lvl\og.()/ w\él < @P\ I i ) ! 1
[

1 1 L el 1 1""(' I ?O t L 1 1 ]

] 1. 1 - AN ) L ] ] 1 \
* A standard card form, IBM electro 888157, is available for punching source ts from this form.




PROGRAMM]N G AIDS

Documenting Variable Usage

Especially when writing a large program in
FORTRAN, it is difficult to remember the functions
for which the variables have been used. This prob-
lem may arise during testing, particularly when
several programs are being tested at one time.
Again, program revision at a later date can be
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difficult, and the problem is intensified if the revi-

" sion is being done by someone other than the origi-

nal programmer.

The Variable Summary Sheet is a suggested form
for recording the usage of variables.

The sample shown here is related to PAY01
shown later in this section. Both the variables used
and the type (I, R,D, A) are indicated in the columns
to the left of the form.
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VARIABLES IBM 1130 COMPUTING SYSTEM
VARIABLE SUMMARY SHEET
» |
T2k Application Date
NAME . | S|E 2| max. | min. e
uQJ k) Slg VALUE [ VALUE Program Name No. Programmer
. e
g2z

FUNCTION OF VARIABLES

*Mode: | = integer, R = real, D = decimal, A = alphabetic
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VARIABLES

IBM 1130 COMPUTING SYSTEM

VARIABLE SUMMARY SHEET

Application DI Y LOLL SYSTLEAN Date 5/45767

THVELK

e

S =
o :uQ:J ?z_ §§ vﬁﬁjE m\tUE Program Name L0 (~rem < No. Yy 0/ Prgtg/égﬁér
=12 )F FUNCTION OF VARIABLES
CamAX | R\ B T WA 8. PF \storiimum chect amowvnt Forafite,
Conrr WZ\G\Lo| - — | Company Z7&
1805 | PGl O\0INOTE | 720dle a550c/2%00 repors.
Va Z\/\|\7 psed ) DO /200
Ve Z\/ WV — | — Egervaie 7 Fo TAL
TcHC K T/ | T 5‘?2 ﬁ?/,ﬂ‘ BeG)rri g checs pumber when writing Chects,
7Col |r|/|7|2so| 1 |fEied remberin Smpoges Fles selaye by
TP T2\ 7 \soe /By Flle number o /ndex For a olanr P + /00
TNDEX T @8 7 XXXX (/PO | Tndex lo plans now besng processed
Iy |\ Z\/0| @ | & (o initation Fee |
N (7|7 |250| Z Bocord nwmber v Jnddexes féfmfu/zypg/"'/:é
e\ 7/ A - - Af;zar/;~z7/éﬁav*/)4= L
ZNE | Z /A - | — Eguirvalen’ 7o TA/L
INE |\ Z\/ || = | = | Egwivalent H Zad
NG \(ZT\/ | - | — zf%ﬁyv;efA?777‘ o 7a/L
NG | T\ - | — | Eperivasen? Fozn/L
TrPL |7\/10| P | & | Zuiares status of record rm processmng cycle
JSUPP (T30 @ | & |Sypplemensts/ sicé ;43
707 T\ 7 1723 & | Hecovn#? nember tor posting Zo 1 Geanera/Leaan
7\ |7

4

HWeel of Fhe pronrh

*Mode: | = integer, R = real, D = decimal, A = alphabetic
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Modular Programming

General

Modular programming is used to divide your problem
solution into its logical parts or routines so that
each routine may be programmed independently. It
enables your complex problems to be divided into
many simple sections. A building block program is
thereby created that is controlled by a single routine
commonly known as the "main line'".

A modular program utilizes the same communi-
cation system as established by an organization
chart. Work assignment decisions are made by the
main line routine, which is not concerned with the
functions of the processing routines. If for some
reason a routine is revised or eliminated, other
processing routines within the program are not
affected. However, a segment of the main line
might be changed.

There are three primary design criteria of mod-
ular programming: ease of understanding, ease of
program modification, standardization of program
construction.

To prepare and use an operational program
effectively and efficiently, you must be able to
understand the content of the program readily. Ease
of understanding is provided in the following three
ways:

1. Modular flowcharts. A modular system flow-
chart gives an overall picture of the major compo-
nents and structure of the routine; program flow-
charts then progress to any desired level of detail,
depending on the complexity of the routine. The
program coding is referenced throughout.

2. Detailed narrative of each routine. The nar-
rative of each routine states the purpose of the
routine, describes the data processed by the routine,
and explains each step of the program logic as por-
trayed by the modular flowchart of the routine.

3. Programming conventions. The use of stand-
ard labeling conventions and standard program docu-
mentation techniques enables a person unfamiliar
with the program to readily understand the program
content.

Years of experience have shown that, with 98%
assurance, all of your operational programs will
require modification and change during their useful
life. Ease of program modification is of cardinal
importance when your program must be converted to
fit a specific new situation. This may be because of
changing company policy, varied environmental
parameters or different management objectives.

Your programmer, then, has the problem of crea-
ting a program that can be adjusted to each specific
situation. There are two ways of handling this
problem.

One is to try to anticipate every type of special
situation that might be encountered and write a set
of routines to handle each situation. This would
require a fantastic ability to forecast the future and
would lead to slow, cumbersome programs.

The other alternative is to create a program that
can be quickly understood and easily modified to re-
flect changing conditions. Modular programming
aims to accomplish the latter alternative.

Once again, you may more readily prepare and
more quickly implement an operational program if
all the runs (programs) within your application ad-
here to a standardized construction. As indicated
above, the logical structure of your program must
be such that modifications and additions can be
easily made.

Consider the problem of multiple routines - for
instance, three economic order quantity routines.
The normal method of lumping these three routines
into a program necessitates setting switches to tell
the program which routine to excute at a given time.
Any attempt to modify one of the existing routines
necessitates trying to extract the routine, patching
up the holes in the flow of the program created by
the changes, and then fitting the modified routine
back in. Anyone who has ever tried to modify a
program written by someone else knows how difficult
it is to dissect and patch another person's logic if
the routines are intertwined.

Using modular programming, each routine is a
separate entity. Your main line routine provides
the master control that ties all of your individual
processing routines together and coordinates their
activity.

Modification of routines is simplified. Further-
more, new routines may be added by simply expand-
ing the main line routine to transfer control to the
new routine in the proper sequence.

Modular Programming Conventions

Modularity is accomplished by employing the
following conventions:
1. The main line
a. The main line routine makes all decisions
governing the flow of data to the proper
processing routines.
b. No processing routine can direct data flow
to another processing routine.



C.

Input and output functions that are common
to more than one processing routine are
controlled by the main line routine.

2. Processing routines

a.

A separate processing routine is created
for each logical segment of the program.
It should accomplish one task in its total-
ity.

Each processing routine is complete with-
in itself, with its own defined areas, when
such areas are for the exclusive use of
that routine. No decision made outside
the segment should determine the proc-
essing within a segment, and likewise, no
decision within a segment should determine
the processing outside the segment.

Each routine is designed so that it is, in
effect, an out-of-line subroutine. Control
is transferred to the processing routine
from the main line routine, and when

the routine has performed its function, it
sends control back to the mainline routine.
Entrance to and exit from the routine
never depends on a particular preceding
or trailing segment.

A processing routine may transfer control
to a multiple-use subroutine. When that
routine has performed its function, it
transfers control back to the processing
routine.

Input or output functions that affect only
one processing routine may be performed
by that routine. All segments should
contain their own initialization to ensure
noninterference with other segments.

A debugging aid that is sometimes useful
is the inclusion of pauses at the exit of
processing routines. During testing, the
pause indicates that a particular proc-
essing routine has been executed. After
the routine is checked out, the pause is
removed. The insertion of GO TOs into
the program at strategic points may also
be used to bypass the testing of particular
routines. Action to be taken regarding
such PAUSEs and GO TOs must be known
and documented before the testing session.
This technique tends to make good use of
test time.

3. Multiple~use subroutines

a.

If the same sequence of statements is used
by two or more processing routines, these
statements should be established as a
multiple-use out-of-line subroutine.

Section] Subsections Page

25 30 20 02

b. A multiple-use subroutine must be well
documented for the purpose of program
modification. Comments cards should be
used to indicate which processing routines
call upon each multiple-use routine and to
document the linkage established.

Designing a Run

To design a modular program, determine the pro-
gram variables. List the requirements, elements,
and functions of the program as they come to mind,
giving no attention to logical order.

Once the variables have been set down, reviewed,
and revised, determine the logical order of the proc-
essing routines, and design the main line of your
program. Construct your main line so that the
largest volume of data is processed by the lowest
number of instructions - that is, in the fastest
possible way. A speedy main line contributes
greatly to the throughput capabilities of your pro-
gram.

Once you have established the logic of your main
line, draw the overall, big-picture, system flow-
chart. Give careful attention to this diagram be-
cause it will tend to reveal most errors in logic.

The following components are generally found to
be present in the main line of typical programs:

1. Beginning of item. Before obtaining a record,
it is often necessary to initialize certain switches,
counters, and areas. Generally, fewer instructions
are required to initialize before entering a routine
than after exiting from it, since routines commonly
have several exits.

2. Obtain the item. This segment of the run
retrieves the record, sequence-checks the file, and
updates the input control.

3. Process the item. The processing of the
record is accomplished. The main line transfers
control to the proper processing routines in the
proper sequence.

4. End of item. Generally, there are a few in-
structions to be executed just before disposing of a
record. The instructions associated with the clean-
up work for the present record should not be con-
fused with initialization for the next record.

5. Dispose of the item. This segment of your
run generally puts the record in an output file, up-
dates the output controls, and transfers the program
to the beginning-of-item routine to start the loop
again.

Use the modular technique with a block wherever
it simplifies the logic of the processing routine.
Each routine should be as efficient as possible.
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Look for opportunities to consolidate several in-line
routines into one multiple-use subroutine. While
sophisticated programming techniques are acceptable,
the particular degree of skill and knowledge avail-
able to maintain and modify the program should be
kept in mind.

The following suggestions may help when pro-
gramming and documenting:

1. List the functions of your routine.

2. DPlan the logic of your routine and sketch a
flowchart.

3. Program your routine.

4. Draw the final modular flowcharts of your
routine, shown to the necessary levels of detail.

5. Create the test data so that every leg of your
routine will be thoroughly tested.

6. Write the detailed narrative of your routine.

It is easier to document your routine when the
information is fresh in your mind; furthermore, the
documentation thus produced is more meaningful
and more comprehensive.

Summary

It has been found that programs employing the
modular technique are efficient from the standpoint
of both core storage utilization and program execu-
tion time. Section 90 illustrates the importance of
these techniques.

Furthermore, extremely comprehensive and
detailed applications, designed and documented
with the use of modular techniques, may be readily
understood by non-program-oriented personnel,
ranging from company executives to novice pro-
grammers.



PROGRAMMING EXAMPLES

Introduction

The examples in this section show various basic
programs in the payroll system. Note that these
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examples are programming illustrations and there-

fore may not be considered as complete, usable

programs.

The programs are arranged in the order of their

complexity, progressing from the simplest to a

complex file-update run with exception reporting.
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Example 1: File Creation

This program reads cards containing employee
earnings information. The information is edited
for reasonableness and then written onto the disk.

The program illustrates a simple single-file at a
time run, with a minimum of calculations. The fol-
lowing programming techniques have been used:

1. Documenting with comments. Comment
cards have been used to document the program
logic. The program name and other indicative in-
formation are documented at the beginning of the
program. Comment cards describing the process-
ing to be performed are placed before each logical
section of the program.

2. One-at-a-time input from the console key-
board. Data items to be read from the console key-
board are requested one at a time (statements 69+1,
69+2, and 69+3). This technique will reduce console
input errors and will notify the operator when a re-
quested field has been completed (the keyboard re-
quest light will go out).

3. Entering a partial record. Since the com-
plete employee record requires more than 80 card
columns, it cannot be punched in one card. The
name, which requires 18 card columns, is punched
on a second card. However, to prevent a name
card and its associated employee record card from
becoming separated, the employee name is stored
on the disk by PAY02.

4. Editing for reasonableness. Fields on a
card which have limits, or a range of values, are
checked to ensure that they fall within the range
(statements 100 through 109). This provides an

effective control of the information being stored on
the disk. '

5. Program identification numbering. The pro-
gram identification for the. File Creation Program
in the Payroll System is PAYO0l. This method of
identification uses a three-character alphameric
abbreviation of the application, followed by the two-
digit run number in the application. - Identifying
programs and documentation in this manner facili-
tates an efficient system of organizing and filing the
documentation and the various decks pertaining to
each computer run.

6. Using packed data. To take full advantage of
the disk storage available, as much information as
possible is packed. This includes the employee and
plant name fields. In addition, where possible,
some values are compressed by storing them as
integers rather than real numbers.

7. Setting up for future reference to the file.
The file organization scheme to be used in the pay-
roll system is indexed sequential. This program
must create the index, in addition to creating the
file. Notice that there is an index entry for each
employee. Later programs will be able to locate
any employee by simply searching the index in core
storage and then reading the employee record. The
relative position of the employee number in the in-
dex is the record number of the employee in the
file. ’

8. Variable Summary Sheets. These very im-
portant forms are present in the following pages.
They have been prepared for this program and all
other programs in the system.
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Retrieve
Company
Name

Read All
Information
for One
Employee

Last Card

Setup
Quarter-
to-Date
information

Y

Check the
Data for
Reasonableness

Write Disk
Record of
All Informa-
tion for
Employee

Initialize
Trade
Association
Information

Write to
Disk the
Index of

Employees

Write the
Record to
Disk for
This Plant
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a e <
s g 88 g $
A g Social _ 2| Gross Local Credit S% ~8 |28 E o
£ Clock | Pay {3 Security «[E 81 Earnings FICA FIT Tax Union 2 § g 2 H -ﬁ Union t 2
x No. Rate (3 No. 8% 2| YD YTD YTD YTD Deduction | £ & G Q| Dues Blank = o) Blank
)| w

[l00000000000000000000’20DUDDDGOOBUEQI]/ll00000000000ll000000000000000000000000000000
123 4 s[s 7 8910101213 14f15 16 17 18]18[20 2122 23 24 25 26 27 2829 30 31 32 33]34 35 38 37 3839 40 41 42 43[4 45 46 47 48[4 50 51 52[53 54 55 56{57 58 59]60 61 62 6364 65 66 67 69 63(70 71(72 73 74 75 76 77 78 79
LRRRI AR R R R R R R R R R R R R R R R AR AR RRRIRIERRRRER

21222222221222]2212222(2(22]12222222)2222222222122222222221222212222)222(2222({222222]2222222222
3|13333(333(3(333(33(3333(3331333333313333333333(33333(33333(333313333(333(3333333333(33133333333
AA44 4444444444444/ 4444444441 04444/44444/44422144444/444404444/444/4044/4444441440444444424
5/5555/555|5555(55/5555(5(55555555555555(55555[55555(55555/5555{5555/555(5555(555555/5555555558
6|66 66(666/6666/666666/66666666666666666666/66666(66666/6666/6666/666/6666/6666666666666666
MMM TN I I II I I I I I I nIniiI I IInIII11Ifi1111 111111111
88/888886/3888(3/868838888888888/880888/060688888088866808/8868(888/888806888883888888888
999(99(9999(9/99(9999999(99999/99999/9999999999/9999(9999{999/19999999999{9999999989

34 35 % 37 38 58 64 65 w7118 79

9 9
10 11 12{13 14{15 18 17 18(19/20 2122 23 24 25 26 27 28/20 30 31 32 33 7 38139 40 41 42 43/44 45 46 47 48149 50 51 52(53 54 35 56)57 58 59/60 61 62 63 66 67 68 69/70 71/72 73 74 75
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VARIABLES

IBM 1130 COMPUTING SYSTEM

VARIABLE SUMMARY SHEET

Application DA yROLL SYsS7LEN7  Dae SUSSGT

TV EEK

=

3 %5
. 3 Eo §§ VALDE | VALUE [ g v Fle Crewhe No.. 1y 0/ Prostaminen
2|2 F FUNCTION OF VARIABLES
camAx | R\ | 7 WA B OF \worirrum chect amowat foralire,
Conr” W2l6\L0| = — | Compangy ine
e | RGO 2INAPE | 73dte 2550c/2%00 repors.
Z VAVAVA Used /0 DO /ooe
LC Z\/ NV — | — Egervaies 7 Fo TN L
JcH K T/ |7 éiii f?/; gfj/f/m/'ﬂq chZcl Pumber when writing Chocks,
7col |Z\/\7\280| / /4: iiff,f/ namber iy Emplogee F1les, serup by
TP T2\ 7 |ros 1B/ File numbenr o /ndex For aplasr P +/90
TANDEX T 108 7 |XxxXX |/POF | Trraex Lo plank now betng processed
Iy |V 0| @ | & |Cron initation Fee
AL \T|/ |7 \|250| £ FBecord nomber w Inidexes réfn;a/éygg/‘fé
e |\ T/ |\ - - Af;ay/;/ur/éﬁeu*/249 L
w3 | Z|\ /| - | — Eguivalon? #o T/
ZNF ||/ - | — :’fz/)rﬁ/e/ﬂ/‘ % a7
TNE \Z|/ ] - | — Egenvasters# P4
e |/ - | = |Egarvalen? do 2L
TPl |7|1/\0| @ | & |Zaaicsres stitus of record o processmng cycle
7SC”2P T U3\ O ﬂ ﬁ S‘U/)p/é’me‘wféf/ Srck Pay
Z707 |/ 7 723 ;23‘ Hecovn 7 v b r ;Q;r;;hssv§759'72149§ C;;?75v1¢zf?2ag§ig,
viravs Z

Weel of Fhe pronrs

*Mode: | = integer, R = real, D = decimal, A = alphabetic
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VARIABLES IBM 1130 COMPUTING SYSTEM
VARIABLE SUMMARY SHEET
NAME . § %é MAX. | MIN. Application 22 Y KDL (£ S A5 7EAT Date 5{:/5/{6;7
ugJ E gé VALUE | VALUE | prygram Name £y /e & orpep/ce No. 2420/ Frogrammer
=12 F FUNCTION OF VARIABLES
Twv4 ||\ V]| - - Lgoiv ey Fo 1L n
~° T\/\7 | 2 | & |bosH cord FosH
IAST |\ Z\ /|7 |\¥xx| & |dasH record rwmiber /7 A/
B0 |\ 2|7\ — —_ ff(//lxa/?/a/ Ao 2L
57 7l W = | = | Zarvatonr 7 2222
LMC 7|/ - — | Lparvaions fo T
ST \T\/\7 250\2588 | LosV record nawmber 7 @ Ao/
eyl ol S I g;s sz;{’%f;ﬂ;;a@ﬂbn o hours worée
A7 Z\|\/\7 Used 1m0 PO /oo
AR T\ /LD 2 | 7 | #Meriral shatus-(1-Sing/e), (@- moarried)
e \ T\ /| = | = | Lparvatent A Tk
NIOWH\ L |/ Ol P | & | Aaddsoorna/ witbyhottting @nroant
VAME W29 ])- = - p{/mm_y dreg )éﬁ//ae:d/e(/ Spqee Ao G772
VALY AV EVAI2IN7) % Check nuwmber vsed For 75,5 Cnrployee
AL TS WO XX xA D\ Cred ¥ crrrone Al Aoz
NCDPAZ /ol @ | & Monthly Credlf Ymor dedveons (0 Hrmes)
NOVES T |/ O\ xxxx & | hion does /?/uaf/bn
s L\ Loxxx\ @ | Znsvrance dedvctror
M/se | 7|/ O| & | & |strscellzneouns dadive £/ ors
worl 7\ 7\ 7| @ | L Flan? 1 oms e r
*Mode: | = integer, R = real, D = decimal, A = alphabetic




*Mode: | = integer, R = real, D = decimal, A = alphabetic
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VARIABLES IBM 1130 COMPUTING SYSTEM
VARIABLE SUMMARY SHEET
- * ;; Eré e | Application L4 YKL L S Y STEN? Date 5/:/%i7
§ *g g *g VALUE| VALUE | pragram Name £ /o o re No. A4 Y2/ Programmer
== FUNCTION OF VARIABLES
wrazE |7 |7 | LO\BPT | /285 | Lrpproges poy 7/
msex 2|/ Lo 3 /| Sex-(1-Femarz ), (2-rake), (3-Frecker)
WSSAN |7 \ 3L oWhays| 94,575 | Socra/ Secirriry rrcmsber
vores Z|/|0] & | 1 |aratmd it s
NS7cke | Z |/ Y J|XK-XX & | SHock Aedvetsor
WSTAD L/ O @ | @ | Monrbty sFock dediuchions
N4 Z |/ LO|XXXX L |\ oites appes! dedvet/iornss
Nunt L |/ GolxxX\ /B0 | croct. rermsber
wwxmP |\ 7| 7o & D |\ Mopmibor of weeks Srrzol oyes
PO\ I\ )| O @ | & | Mumiber of wewds oo
Nt PF \ I\ /W0 /7 | & | Fera! exemporns
MxmtPS\ I\ /O /7 | & | Stere excrptorss _
QRTD | R\Tp| O oot B.08 | 5 TS HE e s ot magy
Y70 |RIGLOmem PP D |yl e o orch oy o s b
B)/oc. tax,(9) reg. hrs., (10) OF hrs, b)) borus hrs,
72)"€q. €rns, (13) OF érrns.,((4) bonus €rrs.
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Form X28-7327-4
FORTRAN CODING FORM
Punching Instructions Page of
Program PAYROLL Sysrem Graphic gloli 1|z Cord Form # * Identification
x 0 » LMJZL-L_A_A_]P i
Programmer F‘ E CKEAT! oy 100'8 Punch $le|! ," 9 73 30
C FOR COMMENT
rl-;rwmr H
NUMBER |8 FORTRAN STATEMENT
| sle|7 10 15 20 25 30 35 40 45 50 55 60 65 70 72
C~=—~=| ToB]l .NAMEI |= = PAIY.ROL.L| SYSTEM ,— FILE (1CREATIZON, . | 1 1 L
Comm=l=| Jo 8 NUmMBER == fAJV{fi L L 1 I L 1 L 1 1
(e L 1 1 1 1 1 1 1 1 1 1 1
C--=l-| PROGCRAMMER ==, C 1R . kLILCK ] 1 1 1 ] 1 ! !
C~-——~—|-| .bD.ATIE .CODED == S 2/23 /67 1 L I 1 ) 1 i 1
¢~ ===l bArE UPLDATED -~ 1 1 L 1 L L L 1 ) L
C-m e -l- 1 1 1 1 " 1 1 1 1 i 1 1 1
AR [ | N 1 £ hLE 1 L ELLE . REGORD ., (No. 0,F LECOR DS,
Cmmimml=l N 1 NAME, ! L WUMBER LENGTH RECORDS  FER SECTi0,
C-==|= INPVT, FIILES == NOINE ] i 1 1 1 1 1 1 1
[t hnd | TR I L ] 1 1 1 1 1 1 ! L
Lmmi ==l OUTPUT WILES, |-~ 1. CcCoLEP | 1 1 Léd L AS L L 2 L
Goim o =] 1 1 L 2. WVYAEP 1 1 2 II"/ I q/@ L 1 2 1
[ IO o 1 1 1 3. MNCEP | n 31 Il"‘ 1 ilﬂ'd L R S
[ Fa S 1 L 1 Y, tBOFEP L L 4 lég L 5E _E
(] b 1 Ll 1 S LeTEER I L S Liép .\ lsp I
[ SR ! | 1 6. LMC.FP | | A /) [{ L. 32 Lt
SRR 1 1 1 1. PINFO ! ! .51 Jsb ! 6 3
(SR 1 1 ] 8., INDXA 1 L S E A ! L 254 1 324
2 -~ 1 1 1 1. INDX2 1 v ldn ! L. 98 3a2f
R B ] 1 ] Lo, TANDIX3 1 i 123 N A J}lﬁ 1 328 .,
* A standard card form, IBM electro 888157, is available for punching source statements from this form. . 7
IBM :o_mv :428-332774
rinted in U.S,A.
3 FORTRAN CODING FORM
Punching Instructions Page of
Progrom PP\YROLL SYS‘TEM Graphic ¢ fo) I I 2 Cord Form # * Identification
Programmer Fuie CKEAﬂoN TDote Punch ) )‘( ! '91 g 73 59
[—— C FOR COMMENT
uSVAYEMENT H .
NUMBER | FORTRAN STATEMENT
) slel7 10 15 20 25 30 35 40 45 50 55 60 65 70 72
U= | ] 1 ] Lh, INDX4 1 1 [ 0% L) L. 50 329
[ ] 1 1 124, INDXE. 1 L /.05 A L 150 | BRro. .
e 1 ] 1 L. INDXE 1 146 i L. 20 | 1BRO
LC-—-- e B s BT e e S B B L LT el BTN Sl = e ] = = e =,
Wg
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IBM

Form X28-7327-4
Printed in U.S.A.

FORTRAN CODING FORM

Punching Instructions Page of
Progrom PAVKOLL SYSTEM Graphic | 10| | | T |& Card Form # * (dentification
Progrommer Ewg  CREAT N Dote P [op[B]1 ] i %
e
NUMBER |8 FORTRAN STATEMENT
1 5|6 10 15 20 25 -30 35 40 45 50 55 60 65 70 72
(R i 1 ] ] 1 ! 1 1 1 i ! 1 1 L
Ce===|-| ALLI0CATE ARRAY STORAGE | L 1 1 1 1 1 1 1
C‘-—‘“ 1 1 1 1 1 1 1 ] 1 1 1 1 I}
| lonrEeicER CGompP.( 16) ) 1 ! 1 L L 1 L 1 )
bImEW.SIOM .FLARE(B) Y IND ! ) "
! ! L NSSANC3) rimlé). YTR(LE) ! : L . L L
C- - |
C-cow DERINE THE FTLES FOR THIS PROGCRAM AS DESCRIBED ABO 55 AND
Cm—mml-l EQUIVALENCE. TihE VARIABLES FOR NEX.T .RECORD, MUMBER !
C-~== f ] i ] | 1 i 1 1 ) 1 1 L

DEFILNE FILE .g(a5¢,16¢,u,rcg,‘)’ z(i¢a£6Q=U;nml&A!: .

! : ' S(2pPs 16G U MUNC) y h(SDy /e BoUntBO)ge .

% : . 5 (1542 1 6gsVs BTy 6£3¢,15¢,_4Aac).,kmmm_a__.)ﬂ,¢_

3 I \ ey (Rl\fdsINUquh)q /

i | L I/d&(5¢9/9U1;IN¢)|: / U, 3 TN, 140 (3 st 6

EQUILIVA LEI I c Tg.lM

d ! L (TN T2 TNy TN 4y INSy ING). . 1 . 1 . L L
(R e e e T U L T Ve e oS ey TS T

* A standard card form, IBM electro 888157, is available for pynching source statements from this form.
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IBM Famed e
. FORTRAN CODING FORM
Punching Instructions Poge of
Progrom B 2 S Grophic ¢loli lzlz Cord Form # * Identification
Progomme Free  CrEATION [oore Pecn @[3 D |17 i %0
e
NUMBER |8 FORTRAN STATEMENT
) slel7 10 15 20 25 30 3 0 45 50 55 60 65 70 72
e ] P 1 1 1 1 [ 1 1 1 1 1 |
Comm=|=| INTTTALTIZE VARTABUWES ] 1 ! } ] 1 1 1 1
Cmmmm = 1 1 1 1 1 ] 1 1 1 i ] 1 !
CKMAX=2shdd. 1 I 1 L L i 1 ) L 1 ;
Ic=. 1§ L S| 1 L L 1 1 I - 1 1 1
Tcouv =4, ., 1 T 1. At Lo 1 1 1 P I 1
ENIT=¢ . ) 1 ! 1 ] 1 L | ] L N S
TN 1=y \ AR R e L 1 1 i 1 et N S
| TP, [V SN S RN U S S | 1 i 1 N
Do 618 T.= 114,13 L ) L L 1 L i PN | 1 -
68| TsvePp (TY.=1d , . .1 1 1 1 1 o L 1 i 1 L
TromiC ). =1/ 1 ) L 1 L i n 1 1 1 1
IToTi(2)=6,28 . ! . ' ) : | . 1 ; 1
ITOT(3).26,2¢ ] ] 1 I 1 1 ) 1 1 1 ]
IT.0T1(5).2.613S 1 ] ] 1 L 1 1 1 ] 1 1
IToT1(6).626 L 1 1 1 1 1 1 1 1 L 1
IToTi(7.).=627 I 1 1 1 | 1 1 L 1 1 1
TToTi(2.).=6i2% 1 1 1 1 1 1 1 I 1 1 L
tTori(4).=8 1 L1 i 1 1 L 1 1 ) 1 1
Tori( i) =635 1 1 1 1 ! 1 1 1 1 i
LYRHR=8 | 1 1 1 1 1 1 1 1 1 1 !
% A standard card form, IBM electro 888157, is available for punching source statements from this form.
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Form X28-7327-4
IBM Fimed in 0.5 a
FORTRAN CODING FORM
Punching Instructions Page of
Program PAYRGLL SXSTEM' Graphic 4’ olilrlz Card Form # * Identification
PAYSL. . .
Provrom™s’ Frie  CREAT/on Dote Pwen [B1% [/ F]4 73 %
C FOR COMMENT )
r =
voUmeeR |5 FORTRAN STATEMENT
! _slel7 10 i 20 25 30 35 40 45 50 55 60 65 70 72
NADWH:-@ | ] ] 1 ) 1 1 1 1 i 1
NCHCK=¢ | ! ] ! 1 1 1 1 L t 1
NCUDID= ¢ 1 I 1 1 L 1 L 1 L 1 L
NMI SIC=gf . | ! 1 i 1 1 1 I I 1 L
NSTKID=G@ . | ] 1 I 1 1 I L " ; )
WAMP. = ¢, il 1 1 1 1 1 1 1 1 1 1
MM 1 L I 1 1 1 L 1 L 1 1 I
QRTD(5) =@ 1 | ! ] f ] ! | | 1
ORTMDI(ﬁ):Qla 1 ] 1 ] 1 1 1 1 1 1
00 69 m=/i.)4 .. 1 ! L ] 3 L ) ! L
69 YTDGm) =@ o } 1 ] 1 ) ) i 1 ! 1
Crmml = S = s e o (Ot g W s Kot Sl DOV il e S U B el el B P Aliracll St
\W
Form X28-7327-4
IBM Printed in U.S. A,
. FORTRAN CODING FORM
Punching Instructions Page of
Progrom S - Graphic ’ Cord Form # * Identification
- Fayros YSTEM ¢lol)|rlz ;
rogrammer r_—' LE CI(EAT on Date Punch ¢ % / 719 73 30
(=€ _FOR COMMENT
[vsraremen & FORTRAN STATEMENT
] slel7 10 15 20 25 30 35 40 4 50 55 60 65 70 72
C=m === 1 1 ] 1 ! 1 ! ! L ! 1 L 1
C—~==— READ PLANT MUMBER S WEEK NUMBER, \AND CHECK NUMBER 1 1 1
Cm =i 1 | ] 1 ! 1 ! 1 ! 1 ] 1 L
ReaDI(é s ) NOPLIT I 1 L 1 I L 1 I i 1
rReEabi(C 4 IMEEK 1 1 L L 1 1 L 1 I 1.
//
READI(E.s5)1 TCHCK N ' ] 1 1 ] ] L ) L
4 |FormaT (T 1) ) ] 1 1 ) 1 1 1 1 1 L
sl rormar (I z) L1 i 1 1 1 1 ol o1 1 1 I
Commml=l = = = = = = = - 1= m S T et B e S P e B en PO s S el B
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IBM Form X28-7327-4
Printed in U.S.A.
FORTRAN CODING FORM
Punching Instructions Page of
Progrom PAYROL L SY'S Tem Graphic '¢ ol!|rlz Card Form # * ﬂluentificution
Programmer FILE CREAT/O'V Date Punch ¢ Z‘ / ’; % MQ‘-L—‘—*—JH 56
C FOR COMMENT
Fl;rwmr %
NUMBER |3 FORTRAN STATEMENT
1 56|17 10 15 20 25 30 35 40 45 50 55 60 65 70 72
C== == ] 1 I 1 ] I 1 i 1 I L L L
Co==--|~-| CALCULATIE rneE FLLE NUMBER of THE | INDEX FoR |THE CURREMT PLANT. I
Cmm=ol=| FIMISH IINITTALIZIME VARIABLES -~ LToT (%), ITioT (/ @)y ST 1 L
C- === 1 1 1 1 1 L L 1 1 L I 1 !
P IND=|/ ¢ .+ NolPlT i 1 i L 1 1 L | 1 1
G0, Tia  (5/13.52,.53, 545585 ,.561) o NOPLT ) . L ! ! ! n
S |LST=12 5'¢L 1 1 I 1 ] L 1 1 1 1 1 Bl
Go. Tio .57 1 1 L 1 1 R 1 L ] L
S.2| |L5.T= 98 1 e 1 | N R S B 1 1 1 N
1toT.(i Q)=l¢ 1 L 1 L | 1 1 1 | i 1
Go. To. .58 1. 1 1 1 ] 1 ] I 1 i ] 1
53 LS T =|2.¢_¢ | L ) L ] 1 L ] 1 L 1 I
ITOTl(/(ﬁ)?1/77V3 1 ! ! | 1 1 1 1 | ] I
58 ToTi(4)=62] 1 ! ] ] 1 i I 1 L L ]
Go Tio .6 | 1 I 1 1 1 1 1 ! ! L ]
SH LST=STh . 1 i 1 ! 1 ] L ol ! 1 I
GO, Tio .57 | 1 i 1 I 1 1 ! 1 L 1 !
Ss| |LST=/lsg . | 1 I 1 1 1 L 1 L 1 1 1
ILT.oT(4) = 1 1 1 ! 1 1 1 1 1 1 !
Go_ 10 59 I ] ] L 1 1 L 1 1 1 !
So| |L.ST=138 1 1 I 1 L 1 I ! L Lo o] ]
* A standard card form, IBM electro 888157, is available for punching source statements from this form.
Form X28-7327-4
IBM
FORTRAN CODING FORM
Punching Instructions Page of
Progrom PAYROL L S YSTEM Graphic ¢ ol T2 Cord Form # * Iqemificoﬁon
o PAGYL, . .
Progrommer Ere C/(’EA TIon Date Punch j 7Z / 17 % L .
C FOR COMMENT
l STATEMENT | £
NUMBER |8 FORTRAN STATEMENT
) 5]6]7 10 i5 20 25 30 35 40 45 50 55 60 65 70 72
S rroni(4) =4 ] 1 ] 1 1 I ! 1 ] I L

59 To'Tn(/¢)=1¢ L 1 ] 1 1 ! | ] | ) 1

Crmmml=| = = = = = = mlm = = e = = = = = =) e — = = el Tl LT T

\\ 1 T i

—
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Form X28-7327-4
IBM Pimed im 1S e
FORTRAN CODING FORM
Punching Instructions Page of
Program P,G yRoLL S vsTEM Graphic (P o) | Z— = Card form # * R Iden('iﬂcotion
X1 .-
Programmer FILE CREATJ:OA/ Date Punch ¢ o 73 80
l_c FOR COMMENT
SKlkser |8 FORTRAN STATEMENT
] slel7 10 15 20 25 30 3s 40 45 50 55 60 65 707
C-- - 1 1 | Il 1 1 ] ! 1 L1 1 L
C----|-] SETIVP TWE NAME FIEILD AMND RETIRIEV.E THE |CoMPANY NAME I 1 1
C- - L 1 1 1 ! 1 I L i | ] 1 |
60| |[REAPI1(6.53)1 MAME] ] ! ! L 1 L 1 1 | 1
R FoR MAT.(9.A2.) | L i 1 I ! ) | 1 1L I
Reap (6.54) Comp Il R i [ | L L L
1| [FormaT { [ 61A2) ! I ! 1 ! | | | ! 1 N
C-.- .- P T T e SOt S R Lt P et T e B S el B b Ul HE e PP o oo il W G e sl W
Form X28-7327-4
IBM Printed in U.5.A.
FORTRAN CODING FORM
Punching Instructions Paoge of
Progrom Pﬂ YRolL SYSTEM Graphic cp ol T2 Cord Form # * R ldentification
Programmer /_-1. e CREATi ON Date Punch ¢ Z | .;, % 73A | Ql 5
| ——- C FOR COMMENT
" STATEMENT! T
NUMBER | & FORTRAN STATEMENT
] 51617 10 15 20 25 30 35 40 45 50 55 60 65 70 72
Cm — == 1 1 1 1 1 i i o L 1 i 1 1
Co—=|-| READ ALL INFORMAT Tio N FQR oNE EMPLIOYVEE JAND (CIHECK \FOR LAST .CARD |
G = 1 I ! 1 L 1 1 1 1 1 ! € 1
sool READ(2 12) NUM, /VRATlEs N.SlEX. MlSSAM;l /VXMPIFA Y1ib i) ! YTD(:Z.)} YLU(S)!;
1 1 1 Y'rbh?) ML), MII(S INST.CKig NUA, NDUES., Mmr@. K 1
FORMA:.L_(A_AX%_A_H_A,_AIL&)LHILJ 1 bat’} tx,rz, £7. g,} .¢.‘r::; 4oy L3y T4, bX T2,
| 1 X, »L L) T
Comrm = |- | ! ) | N I 1 1 M R | .l 1 1
Cr-=-i= IS5 Tyx s THE LAST CARD? | ol 1 L1 L1 ! 1 [ S
C--.--~ YES, -~ 6o .To 46866 I | L L I I ! ] I 1
C-~r~~1~! No | - Ge To. . /i¥ ! 1 ! ) L 1 ! 1 ! 1
C -~~~ i L t L 1 I I L I L |
IF(k-9) (Bo6dg i d . L 1 I | | L 1 1 1
Comeelml = =l = = ™ = | o~ o~ g RS L el B e e - - = == T T
- i \‘\_=_J/'
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Form X28-7327-4
IBM Printed in U.S.A.
. FORTRAN CODING FORM
Punching Instructions Page of
Progrom Pﬁ YRouL SﬁTEM Graphic q) ol 1|z Card Form # * Identification
— : PAXIOL. .
Programmer Frie C/?EA TLow Date Punch ¢ i ] 4‘ 5 75 80
C FOR COMMENT
I =
E’EJEXQEE”Q% FORTRAN STATEMENT
) sle]7 10 15 20 25 30 35 40 45 50 55 60 65 70 72
[ et e 1 1 ] 1 1 i 1 1 ) 1 ] 1 L
Comoel=| SETIWA EMPLOYEE STATUS CnObE; S TATE & -T- ¥ Fo A
Cmimm | 1 1 1 1 1 1 1 ] 1 1 1 L 1
NSTAS =1 | 1 1 ) ) 1 1 L 1 1 1 '
_— VX PSS = NXMP.F 1 1 ) 1 1 ] I L 1 L 1
QR T M) EVTD (L)) 1 1 L ) 1 L 1 1 L 1
QR T 2N =T B3, | ) 1 ) ) 1 ) 1 L L
QRT M(.3) =Tb 2N TN i L 1 1 i 1 it i 1
QR T4 )= T D (A 1 1 ) ! 1 1 1 1 L ]

Ermmml=| = = = = = =
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IBM Pmed i Usne
- FORTRAN CODING FORM
Punching Instructions Page of
Program FrveoLL SYSTEN\ Graphic ¢loli x|z Card Form # * Identification
Programmer Fice Ceeptvon Dote Punch ¢ )2. | “f g LgA‘Xm‘_‘_‘EJ
_ C FOR COMMENT
@J&“&EE"E FORTRAN STATEMENT
| 567 10 15 20 25 30 35 40 45 50 55 60 65 72
=== - ] ] 1 1 i 1 1 i 1 1 ] 1
C—m—m=--1 DIV MARPIETAL S TATUI.S% UMIoN DUVES DIEDUCTIIOA/; ISEX C\ODE, AND Tif
Cm=o || NECIESS ARY., MopIFY 1EMPLOYEE SITATUS CoODE. i 1 ] i
Com =~ L 1 | 1 L I 1 1 1 1 ! 1
. LECMARY, L\ lo) gt sl Bch ) i ! | 1 I 1 L
1@l \LE(MAR~-2) 102 /P2 e iB ) . 1. | | . ) L . |
280 MA Ll 1 ! 1 ! 1 L 1 1 1 1 L1
CALL ST ACQK .. . | P S L 1 1 \ 1 1 e 1
2Pz LELMDUES) 18351084 308k . . , ! . L . ! L
/133 I‘/DUE,S:?ﬁ ! 1 1 ] 1 1 1 1 L 1 I
CALL STACK 1 L 1 L 1 ! 1 1 1 L
LPY | WS TAS =3 . 1 | L ! A | i ! ) 1
LLGL TF(NOPLT=Z), /2ot tSigt2P : . e . . n L
/5| WDUES=g . 1 ] 1 1 1 n i I L I
/20 | LE(MSEX) U820 11024/ $7 L 1 1 i 1 i 1 )
(BT \TEAMSEX ~31) [/ el fRal BT | . I L L I L
) STAS =2 | | i L 1 1 | L 1 1 1 i
NSEXi=2 1 1 1 L 1 ! ! 1 | 1 1
co. Tio .t l¢ 1 L L 1 ! i 1 I 1 1
Vi ;d? SEXi=1 1 L L i 1 1 1 1 : ! L
CALL STAGK ] 1 1 I L 1 L 1 L 1

* A standard card form, IBM electro 888157, is available for punching source statements from this form.
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Form X28-7327-4
Printed in U.S.A.

IBM

FORTRAN CODING FORM

Punching Instructions Page of

Progrom Pave 0i L St Graphic a0l |z|Z Cord Form # * l?eln'ifico'icn
Programmer Fre  CREATIoN [oore AL B 50
e

NUMBER | FORTRAN STATEMENT

| slel7 10 15 2 25 30 3s 4 45 50 55 60 65 70 72
L o Ny T N B S Tt B e RO e BTN T ]
C- == 1 1 1 1 ] 1 1 1 1 1 1 1 1
Co---l-| CREATE THE IMPEX ENTRY \EOR TiHIS EMPLOVIEE AMN WRITE HIS RESORDL |
cmm|m| oWTio THE DISK. THGH 42 \RANE T ThE _REMD STATEMEMT To GET !
Lommml=l LN AGRMATIT.OM 0N THE MEXT EMPLIOYEE,, L L ) 1 i L
(RN k4 1 [ 1 1 1 L 1 1 1 i L 1
ggLL@ DEX(Ieal) =Num ) ! . ! : ! ) ! ! .
C -~ e~ L ] R R S | D S S S S ) L L

===l WRINTE ro| T HE DI SK.| 1 P N S | 1 ! 1 R
a- e 1 1 1 1 1 1 1 1 1 i i 1 - 1

wezTE(NOALT ‘TCOL) MUMo MAME o NSSAM, NSTIAS, MDUES 1 NWKMP, NWKPD ,

! 1 ) ) MA‘R; A/lXMPF:l /VXME]Q’ A{;E&n dﬁﬂz:éﬂ YZ.D, QI D1, ...
3 1 1 a1l LiYRHR N N 5l MS;UQ|Q’ NECH.CKA 3 Mﬂguﬁl: NS ngj Ml N3 P
3 I 1 1 P/IMISC;I NUA;; NITkD., IHYULP., INIT .41 ZPD 1 ]

1

1

ul

C-——-l=| 0, PACK FOR ANOT HER EMPLOYEE'S INFORMATION | 1 1 1 !
C-* —;' 1 1 1 L 1 I 1 1 1 1 i | 1 1
Go. TiO Sd/é ] 1 | | | i ] i L ) 1

C"" Soull bt = - .= - {- bou | 1~ e e d - b = nad Bt s bt -~ 1= -l .~ - = -, =} =
1 ] 1 1 1 1 1 1 1 1 1 1 i
1 1 1 1 1 1 ] L 1 1 i 1 [l

* A standard card form, IBM electro 888157, is available for punching source statements from this form.
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FORTRAN CODING FORM
Punching Instructions Page of
Program PAYROLL SYS'\'QM Graphic ¢ ol |T|& Cord Form # * Identification
= 3
Poganmer F e Ceeatzon [oore e [B[E 101515 s ®
l—c FOR COMMENT
[ SKUmaer |5 FORTRAN STATEMENT
1 5|6|7 10 15 20 25 30 35 40 45 50 55 60 65 70 72
C= === ] 1 1 ] 1 1 1 1 1 i 1 I I
Cmconlm| LASIT <ARD HAS BEEM AEAD, 1 L ! 1 1 1 1 1
C==-~-=l4 INILTIALTZE THE TRMDE ASS ACTAYI oy I INFORMATI N, 1 1 1 ]
RS d e I | 1 1 1 | | 1 1 1 1 1 1
0. 6154 I-= l’ g . ] ) ] 1 1 1 1 L 1 )
6.5% FIOR15(1)=1¢‘ i ! 1 1 1 1 1 1 1 1 !
O L e S B TS T ST Pt B S T = S~ et B - TSP = B N~ TP
. /—V
rorm X28-7327-4
IBM Printed in U.S.A.
FORTRAN CODING FORM
Punching Instructions Page 5 of /€
Program o X Graphic lolt | Card Form # * Identification
’ AYROLL _ SYSTEM _ ¢lolliziz PAYG
rogrommer ;1LE CKEATION [ o Punch ¢ & / 219 i 80
C FOR COMMENT
r =
ISL‘JEIQEE”E FORTRAN STATEMENT
] sle]7 10 15 20 25 30 35 40 45 50 55 50 65 70 72
-] ] ! 1 1 ] i 1 I 1 1 1 1 i
Cmee|=| WRETE THE T WNDEX 0F EMPLOYEES FoR THrS |PLAMT To DISK. | 1 1
G o | L L 1 1 L 1 1 1 1 ] 1 I L
LASTI=ICOL = .1, L 1 1 ! | 1 ) 1 1 )
WRITE(ZND’ 1), (INDEXCL) Bzl Wl HST) . ; : s . . .
[T L. Bt B e S L. S LU . RNV ST NN U ST =3 B =S =T~ -V L =T R
‘\W
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Pogammer 11 e CREATIoN Date EANFE 5 %
C FOR COMMENT

rl::J;'SE?'E FORTRAN STATEMENT

1 51617 10 15 20 25 30 35 40 45 50 55 60 65 70 72

Cmmm o= ] 1 | 1 1 1 1 i 1 1 L } 1

Cmmm=i=| WRIITE .THE RECORMN F I T OF_E o

Crmm=|=| I N \THE PILANT To THE INDEX AMAN STof 1 ] ) 1 ] 1

C‘ —— 1 i . 1 1 1 1 1 1 1 P 1 1 1
WRITIE(2.5 "\WOPLLT). COMP, TCHCK, IWEEK. EIBRE, LT0T, CkmAX . :

Cmm =~ 1 il 1 L 1 1 1 I I 1 o L )
W&I.TlE(I'NDl' LsTh LAST ] L 1 1 L L 1 1 )

[y ) 1 L1 i . L 1 1 il i ) | L
CALL EXLT 1 1 1 N | 1 1 1 i 1 et

Copmpmynfml = g =, = = e =) o, s, g e e e, ) e pe, T e e e ) e ) v e e, )

| | END | 1 N 1 1 1 L 1 I 1 1 ) I
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Example 2: Add Name to the File

This program is an extension of PAY01, File Cre-
ation. Because the employee record contains more
than 80 characters, one card is not sufficient. The
name field for each employee appears on a second
card which is processed by this program.

The dummy name field, set up in the disk record
by PAY 01, is filled in with the actual name on the
card.

The program illustrates a simple single-file up-
date with no calculations. The following program-
ming techniques have been used (see Section 35 for
a listing of this program):

1. Updating masters. The master file is updated
by changing the name field in the master record.
Note that only the variable name in the output list
has been changed.
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2. Searching an Index. The index to the file
contains an entry for each employee. The clock
number is placed in the index at a location corre-
sponding to the record number for the employee.
Each index entry is examined to find a match with
the clock number on the card (statements 120-125).
When a match is found, the location of the match in
the index is the employee record number in the disk
file.

3. Indicating exceptional conditions. When the
index is searched, it is possible that the clock
number on the card will not match any index entry.
If this occurs, the clock number is printed in the
following message:

CLOCK NO XXXX NOT IN FILE.
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Example 3: Changes to the File

This program illustrates a complex single-file up-
date procedure. Any one of 16 different changes can
be performed.

The master file is the file created by PAY01 and
PAY02. The transaction file is on cards, where
each card contains the clock number, a code indi-
cating where the change should be applied, and the
new or changed information.

The one important change this program will not
perform is deletions from the file, However, this
may be accomplished by changing the pay rate to
Zero.

The following programming techniques should be
noted in this program (see Section 35 for a listing
of this program):

1. Setting a switch rather than testing. The
change code is a two-digit number form 01 to 16
(statements 105+1 and 106). When it has been vali-
dated, proven greater than zero and less than 16,

the code is used as the index for a computed GO TO
statement (statement 140). This saves the program
a set of IF statements, each statement testing the
code and deciding on an action.

2. Detailed data validation. Since PAYO01 and
PAY02 were so careful about building the file and
making sure the data was correct, common sense
indicates that the same care should be extended to
any changes to it. This is done through checks,
not only on the change code, but on the plant number,
the clock number, and, where applicable, the
change itself. Note that the addition to the file of a
new employee causes a check to see whether that
employee clock number is already in the index.

3. Use of the alternate stacker. Any time an
error is detected, the card involved in the error is
selected to the alternate stacker of the IBM 1442
(statements 3 +1, 8+ 1, 5+1, and 7 + 1), This
will save the operator the task of picking out those
cards with errors.




Example 4: Calculations and Payroll Register

This program consists of extensive calculations and
report writing. Payroll calculations are performed,
including calculations of gross pay, taxes, voluntary
deductions, and net pay. The report shown is the
payroll register.

In addition, the calculations are balanced to con-
trol totals and each disk record is extended with the
current period's calculations.

The following programming techniques have been
used (see Section 35 for program listing):

1. Arithmetic Statement Function. Since the
1130 is a binary computer, decimal fractions may
not be expressed exactly in binary. This inaccuracy
may be avoided by performing all calculations with
whole numbers. (See Section 70.10.20.) When
calculations are complete, the result must be half-
adjusted and the decimal point placed. Since there
are many calculations in this program, it makes
sense that the rounding procedure should be set up
only once and accessed from many different places.
The Arithmetic Statement Function, PHIL, will be
used to do this.

2. Use of data switches. Since the check number,

week number, and maximum check amount are not
permanent, a facility must be built into the system
to change them. By setting the console data switches
appropriately (statements 3 + 5 and 71), each or all
of these numbers can be changed. A hard-copy
record of any changes is produced on the console
printer.

3. Zero balance test. The control totals are
compared with accumulations produced during the
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processing of the file. The original control totals,
the accumulated totals, and the differences are
printed. If the differences are not zero, the oper-
ator knows that further examination of the output is
necessary. (See statements 15-18.)

4. A variety of calculations. The calculations
performed with this program are more extensive
than the other sample programs. The first set of
calculations is used to initialize the program vari-
ables, while the second set initializes the plant
variables. The third set initializes the variables
for an individual.

The remaining detail calculations pertain to
regular, overtime, and bonus earnings, taxes (in-
cluding federal, state, and local), and voluntary
deductions. Finally, the net amount is calculated
and plant totals are accumulated.

5. Backup is built into the system. To provide
a means of recovery when an error condition or an
out-of-balance condition occurs, the calculated
information (gross, net, tax, etc.) is punched into
the employee's weekly card (see statement 9). A
simple list of these cards will thus supply sufficient
information to check or reconstruct portions of the
file.

6. Another type of half-adjusting. In printing
the payroll register the dollar and cents figures
should appear with decimal points. To round off,
reposition the decimal point, and clear fractions,
the WHOLE Function (from the Commercial
Subroutine Package) is used (see statements 515-
515 + 11).

AMT = WHOLE (AMT + (AMT/ABS(AMT))*0. 5)/100.
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Example 5: Check Writing

This program demonstrates the use of the Com-
mercial Subroutine Package (CSP) in preparing a
report--namely, the check and check stub.

In this example, the employee file is accessed
sequentially. If the paid indicator is set appropri-
ately, a check is written. In either case, the next
employee record is read. :

Control totals are carried, and a zero-balance
check is performed.

The following programming techniques should be
noted in this program (see Section 35):

1. The use of subroutines. There are three
specific operations which are used many times (see
statements 91 + 9 - 95 + 5). These are PUT, MOVE,
and EDIT. PUT converts from real format to A1l
format, MOVE movesinformation, and EDIT inserts

and removes characters. Rather than repeating the
statements that perform these three operations each
time, it is much simpler and shorter to make sub-~
routines out of the statements. This, in addition to
saving core storage, is much easier to test and
document. All three subroutines are supplied with
the 1130 Commercial Subroutine Package,

2. Editing data for output. The use of the EDIT
subroutine is a very powerful technique. It requires
two kinds of data. The first is the data to be edited,
and the second is a description of the result, the edit
mask. As can be seen, the edit mask is treated as
a constant and is initialized at the beginning of the
program (see statement 4). The result of editing
can be seen in the amount field of the check speciman
shown.




Example 6: Check Register

This program illustrates a report in which detailed
items are written, three up, (three items per line).
A plant file is accessed for each employee (see
statement 655), and a line containing check number,
employee clock number, employee name, and net
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check amount is composed. When three employees
have been placed on one line, the line is printed.
This technique will producea very concise report,
easily read, filed, and used. The technique also
decreases printer time to produce the report by
decreasing the number of lines to be printed.
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Example 7: 941 Report

This program will process multiple files to produce
the 941 report. One report is produced for each
plant.

Note that a count of the lines printed on each page
is kept (see statements 195 + 5 and 150). In this

way, headings can be and are printed at the top of
each page in the report.

Also, notice that the plant totals are reset only
when a new plant is to be processed (see statements
2 + 1 thru 3 - 2), while page totals are reset when
a new page is to be printed (see statements 4 + 4,

4 +5).
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INTRODUCTION

Now that programming is '"finished", it is time to
evaluate what you have in relation to your objectives.
Do your programs and systems produce the results
you want? To find this out you must test the pro-
grams —- but not until you have a plan.

Experience has shown that more time can be
wasted in testing than has originally been allotted
to testing.

In other words, testing must be performed ef-
fectively.

* ok ok ok ok

There is a great temptation to get a newly writ-
ten program on a machine and see it run. A little
extra effort before going to the machine can save a
great deal of time and effort in the long run. If you
must travel some distance to test a program before
the installation of your own machine, it also means
real money saving.

The chances are very good (99.99%) that your
program contains errors of various types:

1. Programmer clerical errors. It is easy to
make minor clerical errors when filling out the
coding sheets. Although they are minor, the pro-

gram will not work properly until they are corrected.

2. Programmer procedural errors. The number
of procedural errors will depend on the experience
and proficiency of the programmer. These are
caused by not adhering to the programming rules as
outlined in the language manuals.

3. Card punch errors. Errors may be intro-
duced when the program is punched into cards.
Punching programs into cards is very exacting, and
the keypunch operator must be very careful. Be-
cause of the nature of the information on the pro-
gram sheets, it is difficult to achieve speed and
accuracy in punching.

4. Program logic errors. Logic errors may be
caused by poor or incomplete analysis of the problem
prior to programming, or by incorrect programming
after correct analysis. In any event the program
must be able to either process, or properly reject,
all the various pieces of information that will be
given. Someone who is intimately familiar with the
procedure, as it is now being done, should review
the logic of the program for completeness.
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Most clerical errors, both programming and
card punching, can be detected by a careful review
of the material. Key verification should always be
done, and it is essential to proofread coding sheets
before they are punched. The most common errors
occur in the use of 0 and O, 1 and I, 2 and Z.
Standards should be adopted in which, for instance,
alphabetic O is written O, zerois @, Z as %, I as a
printed capital (I), and 1 as a straight line (I). It
is wise to formally familiarize your keypunch oper-
ators with the adopted conventions.

Program procedural errors can often be detected
by having someone other than the original pro-
grammer review the programming sheets. Even
where the programmers are relatively inexperienced,
they will often catch errors in syntax (grammar of
forming statements). This review can also serve as
an excellent way to improve programmer knowledge.

During a review of the program, program logic
errors are more difficult to catch. This is particu-
larly true when the person who is familiar with the
procedure is not also familiar with programming.
Logic errors are generally caught during testing
when sample data is processed by the program. The
sample data must be prepared so that all of the vari-
ous exceptions, combinations, and ranges of infor-
mation are introduced to the program, insofar as
it is practical to do so. It should be remembered
that any element or combination of elements that is
not tested is very likely to appear eventually; if it
can happen, it will.

At the time that your program is assembled or
compiled on the system you are installing, a series
of diagnostic tests is also made to detect many of
the potential errors, and these errors are noted.

By properly prechecking your programs, you can
materially reduce the amount of time to get a pro-
gram compiled and tested successfully. Care in
the preparation of test data will also detect logic
errors so that they can be corrected before the proc-
essing of actual data.

The final test of any program is the successful
processing of ''live" data, after which the results
can be compared against those obtained by the pre-
vious system.

Note: If the results of this last test do not agree
with previous results, check again to be sure what
the right answers should be. Sometimes the old
system has not produced the correct solutions.
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TESTING STRATEGY

Any good system is like a successful athletic team.
Each member must do his job well, and all members
must work together. These two things are what
you must accomplish with your testing strategy.
Each individual program is tested. When all pro-
grams give correct results, pairs are tested. When
the first pair gives correct results, another run is
added to the system. Finally, all runs are tested
together, and the entire system is checked out.

The individual tests are the foundation of the
system's test. A deck of test cards should be made
up for each program (or subprogram) and kept for
use in testing the program again in the future.

The ideal rule to follow in deciding what test data
to include is this: include every field at least once
under every condition in which it can occur, not
only by itself, but with every possible combination
of conditions in which all the other fields can occur.
With a simple program this is easy enough to do,
but where many fields appear under many conditions,
the number of possible combinations can become
enormous. Then your programmer must use his
judgment in making up a limited set of test cards
that covers the possibilities adaquately.

The test cards should be created, then listed.
For each set of test data, a '"prediction" of the re-
sults that will appear on the output forms or cards

should be made. Then, when actual testing is per-
formed, your programmer cannot be easily misled
into believing that his output is correct when it is
not.

The first data in the test deck should test only the
ordinary, easiest, most straightforward conditions.
Next, multiple conditions can be combined on one
card or record. Finally, error conditions can be
tried. The reason for this careful progression is
that unless the simple situations are proved first, it
is possible to spend many hours trying to determine
which of several possible causes for a '"bug' is the
true one.

Avoid setting up your tests in such a way that you
count on the output of one program to act as input to
another. Have at least one independent set of test
data for each program you are testing. '"Merged"
or "linked" testing is a valuable means of proving a
sxstem‘"s overall validity, but it should not be done
until each program is individually tested.

After a successful test, both the test input and
output should be retained, as part of program docu-
mentation, to make future testing easier. Also,
when testing program modifications, test notonly the
modifications but the entire program. Inother words,
your sample test data should expand with each modi-
fication, so that the entire system may be tested at
any time.



TESTING TACTICS

Many techniques exist to assist your programmer
during the checkout phase of a program. Each has
its own advantages and disadvantages. The one to
be used for a particular problem will depend on
your programmer's thoughts as to what area of his
program is in error. Some very useful techniques
are:

1. Core Storage Dump. This is a printout of the
contents of core storage. There are two methods of
producing it.

The first is with one of the utility programs sup-
plied with the 1130 Programming Systems. These
utilities will produce a core storage dump in hexa-
decimal.

Since manual hexadecimal-to-decimal conversion
is very tedious and time-consuming, this method is
not recommended.

The recommended method of dumping core storage
is with the dynamic DUMP facilities of FORTRAN
and the Assembler Language. The information
dumped with this method can appear in hexadecimal,
integer, or real format.

In FORTRAN, the DUMP facility is accessed
through use of the PDUMP subroutine. You would
write CALL PDUMP (A1, BI1, ¥1,..., An, Bn, Fn).

Blocks of core storage are dumped. Al and Bl
are variable data names, subscripted or nonsub-
scripted, indicating the inclusive limits of the first
block of storage to be dumped. Similarly, An and
Bn indicate the inclusive limits of the nth block of
storage to be dumped.

The format of a block is determined by the Fx
associated with that block. F1 through Fn are in-
tegers and are assigned in the following manner:

0 = Hexadecimal
4 = Integer
5 = Real

The Assembler Language dump facilities, DUMP
and PDMP, are used in a similar fashion.

All of the core storage dump facilities will pro-
duce a printout of core storage, by address. You
should use these facilities when a program 'bug'
requires, in the judgment of your programmer, an
examination of all or part of core storage.

2. Arithmetic Trace. The use of this technique
involves subroutines that are executed whenever a
value is assigned to a variable on the left of an equal
sign. If Console Entry Switch 15 is turned on at
execution time, and the *ARITHME TIC TRACE
FORTRAN control record is used, the value of the
assigned variable is printed, as it is calculated, with
one leading asterisk.
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As an optional use, you can elect to trace only
selected parts of the program by placing statements
in the source program to start and stop tracing.
This is done as follows:

CALL TSTOP (to stop tracing)
CALL TSTRT (to start tracing)

Thus, tracing occurs only if:

e The trace control record is compiled with the
source program.

e Console Entry Switch 15 is on (can be turned
off at any time).

® A CALL TSTOP has not been executed, or a
CALL TSTRT has been executed since the last CALL
TSTOP.

If tracing is requested, an *IOCS control record
must also be present to indicate that either type-
writer or printer is needed. If both typewriter and
printer areindicated inthe *IOCS record, the printer
is used for tracing.

Use of this facility will increase execution time
considerably. The trace facility should not be pres-
ent in a production program; if it is, you should
recompile the production program after testing is
complete, leaving out the trace.

3. Transfer Trace. In this case, the FORTRAN
compiler generates linkage to trace routines which
are executed whenever an IF statement or Computed
GO TO statement is encountered. If Console Entry
Switch 15 is turned on at execution time and the
*TRANSFER TRACE FORTRAN control record is
used, the value of the IF expression or the value of
the Computed GO TO index is printed. For the
expression of an ITF statement, the traced value is
printed with two leading asterisks. The traced
value for the index of a Computed GO TO statement
is printed with three leading asterisks.

The optional use of trace explained under Arithme-
tic Trace also applies to Transfer Trace (use of
TSTOP and TSTRT), as does the information follow-
ing optional use.

4. Extensive Use of PAUSE. It may turn out that
some parts of your program execute correctly and
some incorrectly. What you would like to do is to
check the progress of the program while it is run-
ning. A very useful technique is to place PAUSEs
at strategic places throughout your program. In
order to know where the program is at any point in
time, number the PAUSEs consecutively:

[o— READ INPUT
PAUSE 1
CALL READ(IN, 1, 80, N)
[om— IDENTIFY INPUT
PAUSE 2
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IF(IN(22)-1) 3,4,5

3 CALL MOVE(IN, 1, 27, IWK, 1)
Co—-—- TYPE ZERO CARD

PAUSE 3

etc

The PAUSE number will be displayed in the
accumulator. Use of this technique will let you fol-
low the logic of the program (IFs and GO TOs) with-
.out severely slowing its execution.

5. Additional Print Lines. This technique is
sometimes called ""selective tracing". Again, rather
than severely slowing the executionof a program and
printing the result of every replacement operation,

only selected variables and/or fields will be printed.
Use of the FORTRAN WRITE statement or the 1130
Commercial Subroutine Package PRINT subroutine
will allow you to follow the progress of variables
and/or fields as their contents change during pro-
gram execution.

6. Console Debugging. This technique should be
used only as a last resort. It involves manual in-
quiry into the system via the console switches, dials,
and keys. In most cases, the previously mentioned
techniques will provide you with all the information
necessary to debug.




TESTING HINTS

1. To test the logic in a program that uses
Commercial Subroutine Package I/0, use standard
FORTRAN READ and WRITE for I/0O. This makes
the trace facility available. When finished, use
Commercial Subroutines READ and PRINT for
overlapped I/0.
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2. Ask yourself: What must be done to re-
create information if the disk cartridge is lost?

How long will it take?

3. Keep testing in mind when planning the
development of various runs. That is, write the

file creation and maintenance programs before the
report programs that use the files.
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SUMMARY

If program testing techniques are properly planned,
a minimum amount of machine time is consumed
during program checkout. Manual inquiry into a
system via the console is extremely expensive in
machine and operator cost; little is learned in re-
turn for dollars expended. Time spent desk
checking is well invested, since most of the logical
errors may be detected before the program actually
enters the computer testing phase.

In trying to make the maximum number of runs
during a test session, your programmer may be
tempted to make rapid patches without pausing to
amnotate such changes thoroughly. Such urgency is
seldom fruitful in the end.

The program testing phase should be carefully
and thoroughly planned, executed, and documented.
The following checklist should be used as a guide to
ensure maximum productivity for program testing.

After coding the program and preparing revised
flowcharts and other supporting documentation, the
testing procedure begins.

1. Prepare test data and precalculate results.

2. Punch and verify program cards.

3. List program cards.

4. Desk-check the program. Look for:

a. Errors in logic
Endless loops
Incorrect use of program switches
Unsatisfied or incomplete coding for
the problem definition
Inefficient program (time and storage)
Incorrect data field lengths
Improperly signed fields
A name for each variable

20T
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Initialization of routines and storage
Duplicate names
Misspelling and punching errors
Invalid operations
Necessary control cards
Improper alignment of card columns
5. Ma.nually simulate the computer process
using test data.
6. Compile the program.
7. Perform error analysis with error listing
and program printout.

cEpErET IR Mme

8. Correct the program.

a. Card programs. Correct the source
deck and recompile the program. To
facilitate card handling with object
decks, label the object deck with a
marking pen. The first and last card
of the object deck should be so labeled.
The top edge of all such cards may also
be marked.

b. Diskprograms. When the program is
prepared on disk, corrections are made
to the source deck. This is accom-
plished by placing the corrections in the
source deck and then recompiling and
restoring the program. Alter the pro-
gram listing and update the program
flowchart to reflect source deck
corrections.

9. Prepare detailed instructions for machine
operation during the test session.
10. Pre-test-session familiarization.

a. Console operation

b. Input/output devices

c. I0OCS

d. TUtility routines such as clear storage
and load programs, file generators,
trace programs, storage and disk print
programs, sort and merge programs,
and check point and restart programs.

11. Test documentation and materials. To re-
duce confusion, all materials should be clearly
labeled with the name of your organization, program
name, content, and date. Each person should have
a list of items for which he is responsible:

a. Program flowcharts

b. Compiled program listings

'T‘nc-l- Aota Aonlra and dialra with +nct Aot
4 UL Gave QUUAK @it QoK wiol oCour G

listing (a duplicate copy may be
desirable)
d. Precalculated results of test data and
listing of expected output with each test
case
Card and disk record layouts
Internal storage map
Printer carriage control tape
Operator checklist, providing all the
information the operator needs to set
up the data processing system for the
running of each program:

5o o



(1) Job or program name
(2) Operation name
(3) Machine setup
(a) Disk cartridge assignment
(b) Input cards or tapes
(c) Output cards or tapes
(d) Carriage tape
(e) Sense switch settings
(4) The sequence of events to run the
test
(5) Listing of all possible messages
and halts
(6) Switch and index listings
(7) List of paper forms or card stock
for auxiliary equipment
Object deck or disk cartridge
Blank forms, cards, disks
Source deck and listings
test session
Plan the test session in advance. De-
cide upon the sequence in which pro-
grams shall be tested. Programs
should take precedence in testing
according to their importance, and the
most important programs should be re-
tested as often as possible until they are
completely debugged. Schedule a work-
load greater than can be accomplished
in the allotted test time. Assign duties
(such as handling the card reader,
punch, printer, disk cartridges, and
console) to each person attending.
Arrive early. Confirm the testing
schedule that was established in advance
of actual testing. This schedule may
best be laid out as a series of half-hour
to full-hour sessions with one- to two-
hour breaks in between.
Be familiar with the latest versions of
all programming systems to be used.
Make certain that the test packet is
organized properly. Test the higher-
priority and larger programs first.
Each program should have its own input
test data; one program should not be
dependent on another program that was
run earlier in the same session.
Make sure that all units are in the
proper initial status--for example,
printer restored, disk units ready, no
leftover cards in the reader or punch.
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Debugging at the console is time-
consuming, error-prone, and generally
nonproductive. When the program hangs
up, the following steps should be taken
immediately:
(1) Note the console status--indicators,
lights and registers.
(2) Take core storage dumps.
(3) Take disk dumps.
(4) Go on tonext program or cease
work.
Even if a program goes to end-of-job
and appears correct, the above steps
should be taken in order to simplify
correcting errors discovered later.
When a program hangs up, do not force
it to continue without taking down status
information, since the conditions caus-
ing the original hangup would then be
destroyed.
Label all core storage dumps, disk
dumps, console sheets, etc., with date,
time, and program identification.
Debug off the console with deliberate
speed. With the above items, there is
more information to aid in locating the
reason for the hangup than is available
at the console. Do not make hurried
corrections to a program in a false
effort to maximize usage of test time.
Do not, however, spend three hours at
a desk to save five minutes on the
system. Strive for a reasonable cost
balance.

Before testing the program again,
find all possible bugs, not just the one
that caused the hangup. Step further
through the program after each test to
ensure that the program will not hang up
on the next instruction or routine.
Correct all errors in output content and
format. Strive for perfect output from
each test.

Note all corrections on the program
listing. Corrections that affect the halt,
switch, or index listings should be up-
dated accordingly.

Note the reason for the correction
adjacent to the card itself. Be sure to
include number and date. A post-test
listing of cards is desirable for refer-
ence when correcting the source deck.
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Generate a new program listing after an
appropriate number of cards have been
added to the program. Update the pro-
gram flowchart to reflect the current
status of the program.

Keep documentation current. This
eliminates the waste of time and effort
trying to pick up changes during testing
or debugging.

13. Post-test evaluation. Every test session
should be followed by a thorough evaluation:

a.
b.

Was the pretest preparation adequate ?
Were there any areas of preparation
that could be improved to yield a more
effective test?

Were there areas of preparation in
which you spent too little ?

Did the test point up any areas of weak-
ness inthe coding? If so, are these types
of errors documented so that stronger
emphasis can be placed on them during
future coding and desk checking?

Was each machine session used

effectively ?

Are there any corrections to the testing

techniques that would make the next test

more fruitful ?

What is the status of each program

tested ?

(1) Is it completely tested? That is,
has every program loop been
tested, and do you have any res-
ervations about calling this program
complete ?

(2) Is it tested to the stage where the
only changes left are in spacing and
editing of the output data?

(3) Are there logic errors left in this
program ?

Did the test session achieve its objec-

tives? If not, what adjustments in

present scheduling are necessary?
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INTRODUCTION

The final step in your installation program is to
document everything you have done. Let us quickly
review the importance of adequate documentation
before discussing the form that your documentation
may take.

The package of materials describing each pro-
gram will become:

1. A source of information for implementing
future changes.

2. An education device for familiarizing new
operators and management personnel with the pro-
cedures.

3. A means of describing control procedures to
your auditors.

It is a modern but well proven adage that a well
documented installation is a sure sign of a smooth-
running operation.
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You should develop two manuals: the program
information manual and the operation manual. Your
basic library will consist of these two manuals to-
gether with this 1130 User's Guide, physical plan-
ning manual, the 1130 functional characteristics
manual, the programming system reference
manuals for FORTRAN and Assembler Language,
the machine reference manuals for the I/0 units
you have ordered, and operating procedures manual
for FORTRAN, Assembler Language, and Disk
Monitor System. If you use the Commercial Sub-
routine Package, you will also want reference
manuals and operating procedures manuals for that
system. Consult the 1130 SRL Bibliography for
descriptions and form numbers of the manuals, and
for information about other IBM publications that
provide further details on the subjects covered in
this guide.
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INSTALLATION MANUALS

Program Information Manual

Each application should have its own binder, which
will be used by management, systems analyst, or
programmer, and will contain:

1. Job description. This is the same for all
programs with a job or application. It is a brief
abstract.

2. System flowchart. This is alse the same for
all programs within an application, and shows how
each program fits into the larger picture.

3. Record layouts. All record formats for the
application are shown.

The three items above appear once for the appli-
cation, whereas the items below are necessary for
each program (you may want to place dividers,
labeled with the program names, in front of each
group of these):

1. Form layout.

2. Variable Summary Sheet. The purpose for
which program variables are used is apparent at
the time of writing, but again, as with program
logic (of which variables are an integral part), the
programmer rapidly forgets how he used them. The
Variable Summary Sheet (see Section 25) will serve
as a testing and program modification aid.

3. Program flowchart. Experience has proved
that logic which is clear to the programmer at the
time of writing is difficult to recall a short time
later. The logic must, therefore, be documented
in such a manner that testing will be accomplished

in a minimum amount of machine time. Well docu-
mented logic is also valuable when the program is
changed from time to time, either by the author or
by another programmer who may be completely un-
familiar with it.

4. Coding sheets or program listing. To avoid
confusion, the coding sheets should be discarded
after the program listing is produced.

5. Test data listing. Test data should be listed
and retained. As changes to the program are made,
they may unintentionally affect parts of the original
program. All original test data, therefore, along
with any additional test data necessary for the
change, should be processed to ensure that the pro-
gram is operating properly.

6. Test output. This includes sample reports
or cardmced by the test data.

7. Machine setup sheet. This is a guide to the
operator, describing machine setup, source of input,
disposition of output, and actions to be taken at
machine halts.

8. Detailed program flowcharts. These must
be included if the programmer is using Assembler
Language. Since programs written in Assembler
Language are not as easily read, or as clearly re-
lated to the job as FORTRAN programs, it is vital
that your programmer draw a detailed program
flowchart that carefully documents the program
steps he has taken. Each block should cover only a
few program steps, and should be cross-referenced
to the program. It is advisable in most cases to in-
clude a general program flowchart, which provides
a quick means of introduction to the logic and is ex-
ploded by the detailed flowchart.




Operation Manual

Intended for use by the operator, the operation
manual is arranged so that each application has its
own section. Usually, these materials are all kept
in one book, at the 1130 console. In addition to the
materials suggested below, the operation manual
should include a copy of the operating procedures
manuals supplied by IBM for the programming
system being used.

Dividers of two kinds should be used: one for
applications and one for programs within applica-
tions.
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Behind each application divider should be a job
description followed by a system flowchart of the
entire application.

Behind each program divider should be all in-
structions to the operator. These may include (1)
procedures to be followed to accomplish accounting
controls, such as recording totals on a control
sheet, checking critical items, and noting cross-
footing messages, (2) recovery procedures -- that
is, procedures for reconstructing or continuing a
run that has been interrupted as a result of an oper-
ator, machine, or program error, (3) initial switch
settings and their meaning, (4) halts, error messages
and their meaning, and (5) I/O considerations.
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DOCUMENTATION EXAMPLES which were coded under Section 25. Note that these
examples are illustrations and, therefore, may not

The examples in this section show the necessary be considered complete, usable programs.

documentation for those runs in the Payroll System
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PAYROLL SYSTEM

Program Information Manual
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PAYROLL APPLICATION

JOB DESCRIPTION

The Payroll System is composed of 16 different runs. From the source documents, produced
at the six plant sites, cards are punched. These cards are used to store the payroll informa-
tion on the disk cartridge.

At this point the system uses cards only for transition between jobs. The input data,
employee records, is read from the disk and updated before being written back. This gives a
highly flexible system, in which I/O, because of the disk, is very fast.

The system produces the following reports:

o Checks and check stubs

® Check register

e Payroll register

o Deduction registers for

1. Union dues
2. Credit union
3. Stock
e 941 quarterly report

SYSTEM FLOWCHART
Narrative

The system consists of 16 programs.

The Files Creation program is first. Data decks are keypunched for each individual, in sets,
by plant. The data is edited and, when correct, loaded on the disk by PAY01. Three files are
created: a master file, an index file, and a plant information file, A second data deck with
employee clock number and name is loaded onto the master file by PAY02.

Changes to the disk information are made by PAY03. Documents, received from personnel
departments at the individual plants, are checked, summarized, keypunched, and verified.
Time sheets, submitted by the plant payroll departments, are keypunched and verified. All
of these cards are processed by PAY16, which edits and generates control totals. PAY04
then processes these cards, performing all payroll calculations. Cards are read, pay com-
puted, disk files updated, and cards extended with current pay figures. After all cards are
processed, a payroll register is printed.

Checks are printed by PAY05. A header card is read and the checks are printed from the
disk file. PAYO06 lists the check register from the disk file. In the event of an error in
computing pay, PAY11 provides the means of voiding checks. The extended time cards from
PAYO04 are read in and the affected employee records are reset. The above are weekly runs.

At month end, registers are prepared showing each individual's deductions for the month:

PAY13 writes union dues register.

PAY14 writes credit union register.

PAY15 writes stock deductions register.

PAY12 resets charity deductions code.

At the end of the quarter and at the end of the year PAYO07 and PAY08 are used to balance
the disk files to control totals.

PAY09 produces the 941 tax report.

PAY10 produces a tax worksheet used to determine tax reliability.

At the present time the program for W2 reports has not been written.
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