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INTRODUCTION

“Burroughs Guide to Systems Design” is a basic textbook that explains the procedure used to design a
machine-oriented accounting or data processing system and record the system specifications in a way
that will permit efficient development of the necessary application software.

The accounting or data processing system discussed in this publication is the machine operation, or
operations, along with the associated clerical and other related operations required to operate the
system.

The purpose of the accounting or data processing system is to provide specified information as a result
of operating the system. The creation of the specified information is the result (Final output) obtained
from operating the system.

The final result produced by the accounting, computing, or data processing machine may be obtained
from operating one or several applicational programs along with one or several clerical or other related
operations.

The general analysis and systems design procedure is:
1. Systems Analysis.

Define the output.

Define the processing.

Define the input.

Evaluate the system and,

ARG

Define for programing — or — re-analyze and repeat the procedure.

When the general analysis and systems design procedure is used to design an acceptable system, the
system specifications are recorded in the form of:

1. A general systems flow chart of the complete accounting or data processing systém.

2. Completed Program Definition Worksheets, MKTG 2366, illustrating the required output from
each program in the system.

3. Completed Program Definition Charts, MKTG 2402, explaining the output, processing, and
input requirements of each program in the system.

The necessary applicational software will then be developed from this information.



SECTION 1
GENERAL ANALYSIS AND SYSTEMS DESIGN

SYSTEMS DESIGN

Systems design is the analysis and subsequent organization of a problem to make it suitable for solution
or processing by accounting, computing, or data processing equipment.

To design a system a thorough analysis must be made to: (1) Obtain all the necessary information, and
(2) organize the information in the form of an acceptable solution.

ANALYSIS PROCEDURE

OBTAINING THE INFORMATION

The appropriate Burroughs Systems Analysis Guides can be used to obtain and record the information.
If an Analysis Guide is not available for the particular application, the necessary information required to
design the accounting or data processing system can generally be classified within the following
categories for each application or operation.

1. General description of the application or operation.
Required arithmetic and/or processing.
Accumulations.

Volume information.

Output and/or input forms or records specifications
Work flow.

Keyboard input media.

® N o A W

Timings of present operations.

This information should be recorded for each application or operation in complete detail.

ORGANIZING THE INFORMATION INTO A SOLUTION

When all the necessary information is obtained and recorded, the first step in organizing the solution is
to decide what results are required. These results are the output from the equipment. When the output
is identified, the next step is to determine what processing (arithmetic or other operation) is required to
obtain the output. The solution is then completed by identifying the input needed to enable this
processing. A general systems flow chart is used to record the completed solution as shown in Figure
1-2.

The completed general systems solution is then evaluated to determine if it is acceptable. This evaluation
would take into consideration equipment capability, configuration, timings, etc. If the evaluation reveals
that the solution is not acceptable, the procedure is repeated to develop a different solution. See Figures
1-1 and 1-2.

11



DECIDE
RESULTS
OUTPUT

OBTAIN
NECESSARY
INFORMATION

DETERMINE
PROCESSING

IDENTIFY
INPUT

NOT ACCEPTABLE

EVALUATE
SOLUTION

ACCEPTABLE

EXAMPLE

FIGURE 1-1, Analysis Procedure

Application: Invoice writing with sales report.

1. REQUIRED OUTPUT: Customer invoice. Daily sales report by product.

DEFINE AND
DEVELOP
PROGRAM(S)

2.  PROCESSING REQUIRED: Invoice writing program. Accumulations of sales by 600 products and

sales report writing program.

3. INPUT TO ENABLE PROCESSING: Keyboard.

FIRST SOLUTION:

)

©)

O

EVALUATION: Not acceptable — 600 product sales accumulations béYond rhemory capacity of this

fa- ol e .
| INPUT l PROCESSING L ouTPUT
I
l ENTER INVOICE |
| AND | ELECTRONIC | PRINT
| PRODUCT BILLING INVOICE
| DATA | COMPUTER |
| | |
| | | PRINT
| | | SALES REPORT
' I
l
| | |
I | '

N

~ style computer, and keyboard entries take too much time for required volume.

" FIGURE 1-2, Sample Analysis of Invoicing Application
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SECOND SOLUTION:

@) . () o 0,

A

le |
l‘ . -y
| REDEFINED INPUT l PROCESSING | REDEFINED OUTPUT ?i
l ' l
| " invorce | ELECTRONIC | PRINT |
HEADER > BILLING > INVOICE l
| CARD | o  COMPUTER [ |
! -~ INVOICE | | -~ ! ,
| LINE 1TEM | | PUNCH PROD. | . ()
' CARD l | SALES CARD ~o
|
/ ELECTRONIC PRINT DAILY
() | PRO(I:DA :QLES BILLING SALES REPORT
° COMPUTER n \B%

EVALUATION: Acceptable. Redefined output card used as input for daily sales report solves memory
problem. Redefined card input solves time problem from keyboard input.

FIGURE 1-2, Sample Analysis of Invoicing Application (continued)

PROGRAM DEFINITION

Proper use of the analysis procedure is the most efficient and easiest way to design an accounting or
data processing system. The use of this analysis procedure provides a general systems flow chart of the
system along with the detailed information about the system.

Program definition is completed by simply recording the detailed programing information on the
Program Definition Worksheet, MKTG 2366, and Program Definition Chart, MKTG 2402 in the sequence
indicated by the general systems flow chart. When this is done, programs can be written.



SECTION 2
PROGRAM DEFINITION FORMS

PROGRAM DEFINITION FORMS

This section explains the mechanics of how the program definition forms are prepared. The forms are
the Program Definition Worksheet, MKTG 2366 and the Program Definition Chart, MKTG 2402
(formerly 1040060). Program definition techniques are explained in the other sections of this manual.

PROGRAM DEFINITION WORKSHEET

Output for each program is drawn on the Program Definition Worksheet (MKTG 2366). Customer,
application, equipment, salesman, branch, and date are shown in the upper left-hand section of the

form.

The worksheet is then used to draw a picture of the output required by the program. This picture
illustrates:

Nk wN =

Horizontal dimensions of the total printing area.
Horizontal location of forms within the printing area.
Forms design.

Vertical positioning of the forms.

Printing required.

Printing locations.

Sequence in which the program is to operate.

USE OF THE PROGRAM DEFINITION WORKSHEET

1.

Identify the total horizontal printing area. Draw a horizontal line in the upper margin
extending from the first printing position on the left to the last printing position on the right.
For a machine with a 15-inch platen, this line extends from scale 0 on the left, to scale 15.0
on the right. SEE A IN FIGURE 2-1.

Draw vertical lines representing the left and right sides of the form(s). Horizontal location of
the form(s) within the printing area is identified by the scale location of these lines. SEE B IN
FIGURE 2-1.

Complete a scale drawing of the form(s) showing all vertical dimensions (when required by
particular machine style), horizontal dimensions. column headings, and all other pertinent
preprinted words, lines, etc. on the form. When vertical dimensions are included, normal
vertical positioning of the form is identified. When vertical dimensions are not shown, required
vertical spacing must be illustrated with an adequate number of sample figures or narrative
explanation. SEE C IN FIGURE 2-1.

Enter samples of all the required printing at the appropriate scale positions. Entries should be
maximum printing capacity desired in each field or column. Use X’s for alpha and 9’s with
punctuation and symbols for numeric entries. These entries identify the printing location to
the programmer without further explanation. SEE D IN FIGURE 2-1.

Indicate the sequence in which the program is to operate with a circled sequence number in
the appropriate location. Use arrows to point to the specific operation if there isn’t enough
space.

This sequence number along with a narrative description of the operation is entered on the
“Program Definition Chart” as explained on Page 2-4 of this manual.
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FIGURE 2-1, Program Definition Worksheet
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INPUT PROCESSING OUTPUT
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g ‘ Ly INPUT SOURCE . OUTPUT DETAIL N
) DATA DESCRIPTION f | ¥lrewo oerinmon e K SRy ety PROCESSING REQUIREMENTS p | P |FIELD DEFINITION Print: Specify Printer and Format $
Y NLR INPUT if particular one required: Accumulations; R OUTPUT Console {CP),, Line Printer (LP); B
: ornson § b T = b g g |
ge Punc ; i s; ;
E E | Punched Tape (PT): Store for later use; W[ Striped Lodger: H
RI - Striped Ledger (SL), Calculations; Verisbi . 0
(': [Fix Variable Specify Reader; N Formatting for output. [Fixed arlsble Data Com Transmit.(T) N
. (&) | [S&ze [Wiin [Max|NGr __ Memory (M); Data Com Recsive.(R}| Size | Min | Max JNorm s
-
-
(2]
c
)
m
n
N
-
3
O
>
=
-3
o
=
(2}
-
3
CUSTOMER APPLICATION .
SQUIPUENT >4 PROGRAM DEFINITION CHART
SALESMAN BRANCH DATE »
Printed in U. S. America
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PROBLEM DEFINITION CHART

The narrative explanation of the output processing, and input is written on the Program Definition
Chart (MKTG 2402). Customer, application, equipment, salesman, branch, and date are shown in the
lower left-hand section of the form. A description of the other sections follows.

USE OF PROGRAM DEFINITION CHART
SEQUENCE
The sequence column is used to enter a number that identifies when the program is to operate according

to. the explanation on that line. The operation identified with sequence 1 will occur first, sequence 2
second, sequence 3 third, etc. SEE FIGURE 2-3.

S

<E) DATA DESCRIPTION
g OR

N OPERATION

I

E

Ly Zo srawt avd

I a. .
Dyt 400 %o riavir il
a.,dld’ roLL

3 go&f' -e"—d‘%/"' AN u&/"

FIGURE 2-3, Sequence and Data Description or Operation

I

Sequence 1 Program allows operator to type sold to name and address.
Sequence 2 Program spaces invoice and allows operator to type ship to name and address.

Sequence 3 Program allows operator to enter order number.

DATA DESCRIPTION OR OPERATION

The data description or operation column is used for a narrative explanation of the data or operation.
One or more lines may be used as required. SEE FIGURE 2-3.

INPUT: ALPHANUMERIC (A) NUMERIC (N}

3

INPUT -

m———

INPUT SO(UR():E Med

Keyboard {KB), Specify Media,

FIELD DEFINITION Specify MB, OCK, PK, etc., only
INPUT if particular one required;

Punched Card (PC);

Edge Punched Card (EPC);

Punched Tape (PT);

- Striped Ledger (SL),

Fixed Variable Specify Reader;

Size | Min | Max [Norm| Memory {(M); Data Com Receive.{R)

Zo~-3mICZ

-
-

>O-amICcZP>Tord

-
—— e — - ——_ —

Dy

R

AN |

FIGURE 2-4, Input
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This column is used to indicate that the input data is alphanumeric, numeric, or both. Enter “A” for
alphanumeric and “N” for numeric and “A” and ‘“N” for both. SEE FIGURE 2-4.

FIELD DEFINITION INPUT

The Field Definition Input column is used to identify the digit or character capacity of the input. data
and to indicate if the size of this data is fixed or variable.

If the input data is fixed (always the same number of characters or digits), the number of characters or
digits is entered in the “Fixed Size” column. SEE “A” IN FIGURE 2-5.

If the input data is variable (not always the same number of characters or digits), the minimum,
maximum, and normal number of characters or digits are entered in the appropriate ‘““Variable” columns.
SEE “B” IN FIGURE 2-5.

INPUT

FIELD DEFINITION
INPUT

{Fixe Variable
Size | Min | Max |[Norm|

®—17
,_____»3 ¢ |4

/

v

/

J

FIGURE 2-5, Field Definition Input

INPUT SOURCE

The Input Source column is used to identify how the data is entered into the machine (i.e., keyboard,
punched card, edge punched card, etc.), and the media (when applicable). This column is also used for a
brief narrative explanation of the input.

Initials of the input source (e.g., KB for keyboard) are entered along with the explanation. One or more
lines may be used as required. See illustrations of A through H below on FIGURE 2-6.

A. Keyboard input with time cards as media. In this example, no motor bar (MB), operation
control key (OCK), program key (PK), or other operator control is specified. The programmer
would choose the control that most conveniently fits within the program.

An operator control is specified in this column only when it is absolutely required; such as, to
duplicate an existing installation, specified by the customer, etc.

B. Punched card input. Explanation tells the programmer that the distribution operation is ended
when the descriptive total cards are fed.

C. Edge punched card input. One edge punched card is used for each invoice line description.

Punched tape input. The customer name is read from the punched tape strip filed with the
customer ledger. '

25
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mamm

" Striped ledger input. Inventory ledger is inserted in the console.

Memory input. The period ending date is read from memory.

Memory input. The balance is a computed result from a prior operation.

Receipt of a data comm. message is the input.

- INPUT >
R N
‘ L { u _ INPUTSOURCE
Keyboard (KB), Speci edia,
DATA DESCRIPTION. x i E FIELD DEFINITION Specify MB, OCK, PK, etc., only
OR N INPUT if particular one required;
OPERATION u ! c Punched Card (PC);
' M | (N) Edge Punched Card (EPC);
E | Punched Tape (PT);
R Striped Ledger (SL),
: (l: | Fixed  Variable Specify Reader;
{A) I Size | Min | Max |[Norm Memory (M); Data Com Receive.(R)
v rtont |, 03025 kﬁﬁmé«w@/
: /4
i R 3 T PO g
Dorddeesripd.ssBdsmads \A4N 60 \Pe a%«ﬁé/«ﬁ« '
7 ~ -
. e T

brsd vuidoner rrome

/A

L

AN

Yo

e

Vosr At borel | 12|8|8 \ MBempriot tsmpuliden
W%Wf A 21/0|6 P@@%ﬂu« b3s00

FIGURE 2-6, Input Source
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PROCESSING

PROCESSING REQUIREMENTS

The Processing Requirements column is used for a narrative explanation of what the machine does with
the data. This explanation must tell specifically what the machine does, but not necessarily how
(programmatically) it does it. One or more lines may be used as required. SEE FIGURE 2-7.

- PROCESSING :i

PROCESSING REQUIREMENTS

Accumulations;
Formulas;

Extensions;

Store for later use;
Calculations;
Formatting for output.

lessidissdrand x 5% =l 2. |
W.ZM./’ /W, X éﬁmﬂ

(ot Lo pini? s =

OiLoisZoreg, # O.7 Caini |
ﬂ , :'-V % xf(azé
|07 st =07 Hua Koty ArseZx 15|

W arda)

FIGURE 2-7, Processing Requirements

OUTPUT
i: OUTPUT »
OUTPUT DETAIL
Print: Specify Printer and Format
1 g 8 F|EL%DEF'NITION Console (CP),, Line Printer (LP);
1 N UTPUT . )
NI C Punch: Specify Adjunct, Format,
T| H Special codes, etc.;
W) Striped Ledger:
ix Variable Data Com Transmit. (T)
Size | Min | Max [Normi

FIGURE 2-8, Output
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PRINT (V)

The Print column is used to énter a check mark (+/) if the output is to be printed. SEE FIGURE 2-9.

PUNCH (V)

The Punch column is used to enter a check mark (/) if the output is to be punched. SEE FIGURE
2-9.

FIELD DEFINITION OUTPUT

The Field Definition Output column is used to identify the digit or character capacity of the output
data and also if this data is fixed or variable. :

If the output data is fixed (always the same number of characters or digits), the number of characters or
digits is entered in the Fixed Size column. SEE “A” IN FIGURE 2-9.

If the output data is variable (not always the same number of characters or digits), the minimum,

maximum, and normal number of characters or digits are entered in the appropriate Variable columns.
SEE “B” IN FIGURE 2-9.

FIELD DEFINITION
OUTPUT

NIOZ2Co

W-Z2-To

~
—

Fixed Variable
Size | Min | Max [Norm

@ Fixed Output (printed) 6{
Variable Output (punched) l/ 3 é 6/

_~
FIGURE 2.9, Field Definition Output

OUTPUT DETAIL

The output detail column is used for a detailed explanation of the output requirements. One or more
lines may be used as required.

If the output is Print, specify the printer (i.e., CP for console, LP for line printer) and write an
explanation (when applicable) of the printing format shown on the Program Definition Worksheet,
MKTG 2366. SEE FIGURE 2-10.
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- ' : OUTPUT ' -

[

Y

OUTPUT DETAIL
FIELD DEFINITION Print: Specify Printer and Format

Pl P
||a g OUTPUT Console (CP),, Line Printer (LP);
Nl C Punch: Specify Adjunct, Format,
T|H Special codes, etc.;
W Striped Ledger:
Fixed Variable Data Com Transmit. (T)

Size | Min | Max {Norm

V| | [0l)al8 6P Fur@ling) rich @be-y
39999959 99,99

/| | |0|#43\er audungo, 1,2 dbtimal |
79
772.9

99. 99

4 26| 5|¢.P GrelictamsunT ond *
$9,999.99 %

FIGURE 2-10, OQutput Detail — Print

When the output is Punch, specify what is punched (i.e., edge punched cards, paper tape, or punched

- cards), the adjunct that does the punching, the punching format, special codes, etc. Reference can be
made to attached documentation, when available, such as customer punched cards, punched card
layouts, etc. SEE FIGURE 2-11.

- OUTPUT

A

. OUTPUT DETAIL
FIELD DEFINITION Print: Specify Printer and Format

PP
l:l LNJ OUTPUT Console (CP),, Line Printer (LP);
NIl C Punch: Specify Adjunct, Format,
T| H Special codes, etc.;
(V)| {y) : .
‘ Striped Ledger:
Fixed| Variable Data Com Transmit. (T)

Size | Min | Max [Norm|

YAY A2 At sund retes,
v |24 I//?M‘ Sisato ulnnd /-89
frem fyteisatinase iy

DATE |VENDOR|ORDER# INVOICE NO. )
gooooooco00D0O00O0D0000000000000000000000000C000000000000000000000000000000000000D00

123 45|67 0 91011213 141516 17118 1920 21 2223 24 2526 27 28 29130 31 32 33 34 35 36 37 38 3940 41 42 43 44 4546 47 48 49 50 51 5253 54 5556 57 50 59 60 61 62 63 G4 6566 G768 69 TO T 1273 14 7576 77 78 79 80

[ ELRRIIREBER AN SR IR

'FIGURE 2-11, Output Detail — Punch
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INSTRUCTIONS

Used in program estimating to enter instruction count. Number entered shows the number of
instructions estimated to perform the operation described on that line. SEE FIGURE 2-12.

Lh NZ20-=-10CTDANZ~-

\

FIGURE 2-12, Instructions

i
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SECTION 3
OUTPUT DEFINITION

OUTPUT DEFINITION

Output is defined as information in a form suitable for transmission from internal to external units of
an accounting, computing, or data processing machine. It is also the process of transferring data from
internal storage to an external device (one machine to another).

Output can be printed information; information punched in paper tape, edge punched cards, or
80-column punched cards; information written on magnetic striped ledgers or magnetic tape; information

stored on disk or other storage component, or information transmitted via telephone, etc., to another
device.

Output can be the final result of the accounting or data processing system, or it can be an intermediate
result that will serve as input to produce additional output.

The final output is always defined in detail first in the systems design procedure. Intermediate output is
then identified according to the requirements of the accounting or data processing system and/or the
equipment configuration and processing capability.

PRINTED OUTPUT DEFINITION

Printed output required by each program is drawn to scale on the Program Definition Worksheet
MKTG 2366.

Detailed information on how the printed output is created, the digit and/or character capacity, the
printing device, the printing format, vertical form spacing, etc., is written on the Program Definition
Chart, MKTG 2402, as explained in section 2 of this manual.

PRINTED OUTPUT DEFINITION EXAMPLE
Striped Ledger Payroll Initial Installation Program

General Systems Flow Chart

PRINTED OUTPUT

MANUAL
EMPLOYEE
PAYROLL EMPLOYEE

RECORDS CARDS

EMPLOYEE
EARNINGS
LEDGER

ELECTRONIC
CARD READER ACCOUNTING
COMPUTER

—=}—-%
) 2

FIGURE 3-1, Printed Output Definition — Striped Ledger.
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Striped Ledger Budget Report Writing Program

General Systems Flow Chart
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PUNCHED OUTPUT DEFINITION

Punched output is normally intermediate output that will be used as input in another operation. The
specific information to be punched must be identified although the exact format, special codes, etc.,
may be determined by the programmer (except when it will be input to another style of machine or
when existing punch formats are required).

The Program Definition Worksheet,, MKTG 2366 (or appropriate punched card or tape layout form)
and/or the output detail section of the Program Definition Chart, MKTG 2402 is used to identify the
information to be punched. SEE FIGURE 3-3.

PUNCHED OUTPUT DEFINITION EXAMPLE

> i: OUTPUT >
| OUTPUT DETAIL N
P | P | FIELD DEFINITION Print: Specify Printer and Format .?
Rl U OUTPUT Console (CP),, Line Printer (LP); R
ul e _ Punch: Specify Adjunct, Format, u
TI|H Special codes, etc.; .?

(V) (v) . .

‘ Striped Ledger: 6
Fixed  Variable ‘Data Com Transmit. (T) N
: S

Size | Min | Max [Norm

v A562 2uts1007 pee. @*—éﬂ/
G ” Mﬁf xne, " v

J \alas| (e frasittes *"

\ /Av/’N /—

)<

" FIGURE 3-3, Punched Output Definition — Paper Tape

When punched output is to be used as input to another style of machine, or existing punch formats are
required, the exact punched information, field definitions, format, special codes, etc., must be identified.
This can be done by obtaining sample cards, tapes, etc., or by drawing the exact punched information
on the Program Definition Worksheet, MKTG 2366, or applicable pre-printed form (e.g.,
MKTG 2203,etc.).

Either the samples or the drawings are marked as exhibit A, exhibit B, etc., and referred to by exhibit
in the output detail section of the Program Definition Chart, MKTG 2402. SEE FIGURE 3-4.

37



PUNCHED OUTPUT DEFINITION EXAMPLE
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¢ Atet. | Salary W/H Tax FICA | [Sthte || Social Sec. " Enployee Name | “TPros:
Bl wo. | ov Rste tio Date [r.D. | |T.D, ||| Number ||| “MPLoYSe Tame No.
PEERE=suay § [ — [ &hibic L——
— - - o [
- OUTPUT >
] OUTPUT DETAIL A
P | P | FIELD DEFINITION Print: Specify Printer and Format ,f_
R| U OUTPUT Console {CP),, Line Printer (LP); R
I | N . .
N C Punch: Specify Adjunct, Format, U
T|H Special codes, etc.; $
i) , Striped Ledger: |
Fixed Variable Data Com Transmit. (T) 8
Size | Min | Max [Norm| : S
/06 199 Qust%. Foesl tond
[
W/ﬁ

FIGURE 3-4, Punched Output Definition — Punched Card

OTHER OUTPUT DEFINITION

Other output is normally information that will be used later as input to this or some other machine. It
can be written on magnetic striped ledgers, magnetic tape, disk, etc., or transmitted to another device

for further processing.

Program definition for this output can be handled the same as punched output. Either samples of the
required output are provided and referred to as exhibits or the required output information is identified
in the output detail section of the Program Definition Chart, MKTG 2402 and formatted by the

programmer.

OTHER OUTPUT DEFINITION EXAMPLE

3l

OUTPUT DETAIL

Print: Specify Printer and Format
Console (CP),, Line Printer (LP);

Punch: Specify Adjunct, Format,

Special codes, etc.;
Striped Ledger:

Data Com Transmit. (T)

NnZ20--0CN-4NnZ—

7.

WM Yo 7&83500 ’

38

FIGURE 3-5, Other Output Definition




SECTION 4
PROCESSING DEFINITION

PROCESSING DEFINITION

Processing is the systematic handling of information by an accounting, computing, or data processing
machine in accordance with a precise sequence of machine instructions. It is any operation, or
combination of operations, on information, to prepare the information in the form required for either
intermediate or final output.

To define the processing or information handling requirements for a program, the systems designer must
first define the output. When this is done, a narrative type explanation of the processing required to
create each part of the output is written in the processing section of the Program Definition Chart,

MKTG 2402.

‘The explanation of the processing requirements must be complete, particularly in relation to accumu-
lations, calculations, formulas, etc. Complete information is absolutely necessary to enable the
programmer to create the precise sequence of machine instructions that will produce the desired results.

PROCESSING DEFINITION EXAMPLE

PROGRAM: Payroil writing.

OUTPUT DEFINED FOR THIS PROGRAM: Collated check, earnings ledger, and journal.
PROGRAM DEFINITION WORKSHEET, MKTG 2366:

\\ - -l .'.'"A ’
i 12 (
A ) X
C N AL
/\ ,95339 DAOE 0:';/.4;? JOPE] ;r(o 4 uIM9 744 | FiéA ([
4 ' 9 | o) 199992199\ 9999 99
\ A s 99699742 ooy 997,992 | 1999 99974 }
r4 7 y
/} AHEC T EARN S b 7%'74'" %;/7*— N
¢ LAt el H el A

OUTPUT FOR WHICH PROCESSING IS BEING DEFINED: Gross pay — printed output shown as
sequence 12.

CONCLUSIONS: Gross must be calculated prior to printing output at seq. 12.
Processing is defined with the formula and explanation.

FIGURE 4-1, Processing Definition Example
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PROGRAM DEFINITION CHART, MKTG 2402:

A

PROCESSING

V

Y

PROCESSING REQUIREMENTS

Accumulations;
Formulas;

Extensions;

Store for later use;
Calculations;
Formatting for output.

NOTE: When extensive formulas are required, documentation can be attached and referred to, or
written in the processing section.

FIGURE 4-1, Processing Definition Example (Cont'd.)
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SECTION 5
INPUT DEFINITION

INPUT DEFINITION

Input is defined as information fed into an accounting, computing, or data processing machine. It is
generally known information that is subsequently processed by the machine.

Input can be printed information read by an operator and entered into the machine through a keyboard;
information fed into the machine from punched tape, edge punched cards, or 80-column punched cards;
information read into the machine from magnetic striped. ledgers or magnetic tape; information read into
the machine from disk or other storage component; or information received via telephone, etc., from
another device.

Input can be the initial information entered into the machine, or it can be information previously
prepared by this or another machine. Input in one machine operation could be the machine output from
another operation.

The initial input must always be defined in complete detail. Copies of existing media (forms from which
the operator will read data in order to make keyboard entries) should be obtained and referred to as
exhibits as well as any other existing input (punched cards, tape, etc.).

All input must be described completely on the Program Definition Chart, MKTG 2402, as explained in
Section 2 of this manual.

KEYBOARD INPUT DEFINITION

Any information read by an operator and entered into the machine through a keyboard is known as
keyboard input. This information can be alphabetic and/or numeric as applicable to the particular
machine style.

A detailed explanation of keyboard input information including source (media enclosed as exhibits),
alpha and/or numeric, digit and/or character capacity, and any other applicable narrative, is written in
the “Input” section of the Program Definition Chart, MKTG 2402.

Motor bars, operation control keys, program keys, etc., are specified only when a particular one is
required; e.g., to duplicate an existing operation, operator preference, etc. Otherwise, the programmer
will select the appropriate control key.

KEYBOARD INPUT DEFINITION EXAMPLE < INPUT -

T .

g L u INPUT SOURCE i

5 DATA DESCRIPTION H ! M | FIELD DEFINITION Keyboard (KB), Specify Medlai

v} OR AR Sqeclfy !VIB, OCK, PK, etc., only

E N INPUT if particular one required;

N OPERATION ul c Punched Card (PC);

¢ M | (N) Edge Punched Card (EPC);

E E | Punched Tape (PT);
R | - - Striped Ledger (SL),
é Fixedl  Variable Specify Reader;
(A) | Size | Min [ Max [Norm Memory (M); Data Com Receive (R)

. L
8 &&%@%M ¥ | lo|8l4ks- Jidild 2.,

FIGURE 5-1, Keyboard Input Definition
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PUNCHED INPUT DEFINITION

Input information can be read into an accounting, computing, or data processing machine from punched
paper tape, edge punched cards, or 80-column punched cards through the appropriate reading device.
This information can be punched in an off-line operation (manually punched with another device) or
can be punched output in another operation from an accounting, computing, or data processing
machine. ‘

The use of punched input to an accounting, computing, or data processing machine generally allows the
desired results to be created much faster, and more accurately than if the information were entered by
an operator through a keyboard. This is particularly true when the same input information is entered
into the machine several times to create different results. In this case, the information is punched once
and then fed automatically at the feeding speed of the appropriate reading device in each operation.

As in defining punched output, the specific punched information to be read as input must be identified.
As was previously explained for punched output, the exact input format, special codes, etc., may be
determined by the programmer, except when existing punch formats are required.

The Program Definition Worksheet, MKTG 2366 (or appropriate punched card or tape layout form) and
the input section of the Program Definition Chart, MKTG 2402, is used to identify the punched input
information.

PUNCHED INPUT DEFINITION EXAMPLES < INPUT

]
Y

INPUT SO(UR():E fy Med

Keyboard (KB), Speci edia,

FIELD DEFINITION | g X 28”06k, PK, etc., only
INPUT if particular one required;

Punched Card (PC);

Edge Punched Card (EPC);

Punched Tape (PT);

Striped Ledger (SL),

Fixe Variable Specify Reader;

Size | Min | Max [Norm| Memory (M); Data Com Receive.(R)

6 PT ASé2
PTA562 .
] 3205 |PT As562

DATA DESCRIPTION
OR
OPERATION

Z20-a3mEC

mozmcomon
ZCZ>ITory

-—

>0 —om

W /Vu»btm.lb/‘
éfbwnl&a&j‘,@uufm¢éial*'

dRR
N

LN e Oy

FIGURE 5-2, Punched Input Definition — Paper Tape

- INPUT :i
— . .
] L : u INPUTSOURCE
Q DATA DESCRIPTION H | E |FIELD DEFINITION K ey e iy
lEJ OR N ? INPUT if particular one required;
N OPERATION ol ¢ Punched Card (PC);
C M 1 (N) Edge Punched Card (EPC);
E E | Punched Tape (PT);
R Striped Ledger (SL),
I | Fixed Variable Specify Reader;
(2) | Size | Min | Max[Norm|  Memory (M}; Data Com Receive.(R)|
4 @Mvn-a,u)‘ 41414«»&«“" N & EPC AS562
6 |Oradbne o ber— Y £re ASé2
7| oo/ doserplion 4 | 32125 Fre Asé2

FIGURE 5-3, Punched Input Definition — Edge Punched Cards
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A

INPUT

Y

A N

g L : u INPUT so(um):e Vod
Keyboard (KB), Specify Media,

8 DATA DESCRIPTION 2 ] E‘ FIELD DEFINITION Specify MB, OCK, PK, etc., only
E OR N INPUT if particular one required;
N OPERATION ul C Punched Card (PC);
c M | (N) Edge Punched Card (EPC);
E E | Punched Tape (PT);

R - Striped Ledger (SL),

(I: I |Fixed  Variable Specify Reader;

) . (A) | Size | Min | Max [Norm Memory {M); Data Com Receive.(R)
_MWW Lsndl AN | 767676 |PC A545
L A4

FIGURE 5-4, Punched Input Definition —
80-Column Catd with Existing Card
Format Enclosed as Exhibit A

OTHER INPUT DEFINITION

Other input is normally information that was created as output from this or some other machine. It can

be information previously written on magnetic striped ledgers, magnetic tape, disk, etc., or it could be
information received from another device via telephone, etc.

Program definition for this input is handled the same as punched input. Either samples (SL memory
maps, messages, etc.,) of the required input are obtained and referred to as exhibits or the input

information is identified in detail in the input section of the Program Definition Chart, MKTG 2402,
and formatted by the programmer.

OTHER INPUT DEFINITION EXAMPLES

Punched Card (PC);

Edge Punched Card (EPC);
Punched Tape (PT);

- Striped Ledger (SL),

Fixed Variable Specify Reader;

Size | Min | Max |[Norm Memory (M); Data Com Receive.(R)

&N St M

€ INPUT :i

N

g H INPUT so(URc):E Mo
. Keyboard (KB), Specify Media,

8 DATA DESCRIFTION ER FIELD DEFINITION Specify MB, OCK, PK, etc., only
E OR 1 INPUT if particular one required;
N OPERATION c
(EZ N

-—
~—

R

D Fo-amzczrTory

o oihit R (b omimeryap)]

9 st otedi? Loniif ARV

FIGURE 5-5, Other Input Definition



SECTION 6
SYSTEM EVALUATION

SYSTEM EVALUATION

System evaluation is the act of determining the acceptability of the designed system. The system
evaluation is the most important phase of the general systems analysis and design procedure. A proper
evaluation must be made to determine the acceptability before any further work (i.e., program
definition, program writing, etc.,) is done. If the evaluation determines that the system is not acceptable
the general systems analysis and design procedure is used again for the necessary re-design.

Generally, an objective evaluation can be made from the general systems flow charts of the system. This
evaluation, based on knowledge of the equipment capability, is made with reference to:

1. OPERATING SPEED. Is the particular machine capable of producing the required volume of
work in an acceptable time using this system?(Input/output volumes times rated input/output
machine speeds.)

2.  ACCURACY. Does the system provide the required degree of accuracy? (i.e., balancing figures,
audit trail, proof, etc.).

3. SIMPLICITY OF OPERATION. Does the system have a reasonable work flow and does it
utilize the equipment features in a way that is acceptable to the operator?

4.  RESULTS/COST. Does the overall system provide the output objectives in the form of reports
or accounting data as defined by the user at an acceptable cost/result ratio? :

When the system is determined acceptable with reference to the above, the systems designer will
evaluate the programing requirements of the system. This is program estimating and is the final phase of
‘the systems evaluation. The program estimate will determine:

1. How many machine instructions are in the program(s)? — Will they fit in the memory of the
machine?

2. How much time will it take the machine to execute these instructions for the required volume
of work? Time must be added to the operating speed calculated from input/output volumes
times rated input/output machine speed (para. 1, above) (Timings are available from the
appropriate Burroughs Equipment Reference Manual.)

3. The time required to write, debug, and document the program(s).

In many cases, an adequate program estimate can be made from the systems analysis information and
systems design represented by the general systems flow charts. The Defined Word and/or the Program
Comparison Techniques are used for the applicable machine style. (For an explanation of program
estimating techniques see ““Program Estimating Procedures for Software Oriented Equipment’, Form
1041126.)

For the most accurate program estimate, the Instruction Count Technique applicable to the particular
machine style would be used. Program definition must be completed to use this technique effectively.
(Program Definition Worksheet, MKTG 2366 and Program Definition Charts, MKTG 2402 for each
program.)
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Example 2-M INPUT | PROCESSING OUTPUT.

K
5 L INPUT SOURCE T
H P Keyboard (KB), Specify Medi, : v : OUTPUT DETAIL N
Q DATA DESCRIPTION H |- E | FIELD DEFINITION | Specify MB, OCK, PK, etc., only PROCESSING REQUIREMENTS P'{ P | FIELD DEFINITION Print: Specify Printer and Format §
V] Al R INPUT if particular one required " R|U OUTPUT Console (CP),, Line Printer (LP);
E N Punched Card (PC1: Accumulations; 1| N T R
N OPERATION u!lec un o Formulas; N|C Punch: Specify Adjunct, Format, U
c M 1) Edge Punched Card (EPC); Extensions; TIH Special codes, etc.; ¢
E E | unched Tape { Store for later use; W) . ]
R | St;pedf:;odﬂsu Calculations; Striped Ledger: 3
| Fixed - Variable Formatting for output. Fixed  Variable Data Com Transmit. (T) N
(ﬁ; | [Size [Miin | Max]Norm| Memory (M); Data Com Receive. (R) Size | Min [Max [Norm s
‘- . -
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Example 2-N INPUT ’ PROCESSING - — outPuT

INPUT SOURCE : OUTRUT DETAIL

.3
s Ly y " A
E. PI M Keyboard (KB), Specify Media, . . N N )
Q DATA DESCRIPTION H | E FIELD DEFINITION | Specify MB, OCK, PK, etc., only PROCESSING REQUIREMENTS P | P | FIELD DEFINITION Print: Specify Pﬂmflﬂd Format ;
¢ OR & R INPUT if particular one required: Accumulations; By ouTPUT Console (CP),, Line Printer (LP); R
N OPERATION Ulé Punched Card {pC); (EPC): Formulas; N|C Punch: Specify Adjunct, Format, y
c M) Edge Punched g‘;‘;’ Extensions; T|H Special codes, etc.; ¢
E E | unched Tape Store for Iater use; (]} Stri L H
|'a | Strlpodftodpr (st), Calculations; v iped Ledger: I
Fixer Variable Speci eader; Formatting for output. il ariable Data Com Transmit. (T) N
& | [SeTwim [Maxorm] Memory (M); Data Com Receive. () . [Size | Wiin [Max [Norml s
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irnvia hnecee wlw%/ ' /)A‘ML”LQ’L!IAAAM V4 X L g5 123, 00

42| Coit Privs, ‘ PLAt3~54 -6 QTY x Cottbries s came

Loe s ciniid an. 4009 X /16]3 ~0/85,12.80
Leod Lo oyt Ponchedd Lond : : '

C;AJJ%‘M /~: .u,f”z.!hf,#

.30

A sioduioio s ¥

Cend J‘L,AL.I— Moﬁ

c

ﬂlus.mf/ ﬂﬂl& 7o JJ 4?2
CMJ Tagpe 5= /!;)"p&z.a L

A%f -,d/u 30

,éuf "A&Lﬂq_‘%—o

43 W%Alm _ PV Lorror oy MW«AJ%MTML. x| . 11818 _ /20.50

/
7—«)/‘%4«. "éw Zo : v
/q .

nmt.\af 4 r,ﬁL

Aoroud. 70&} | : Y /6 MA/;Q) Gioes AAA MJA._')é- :

Prin ¥ Yl - m0E1%3 1X 1185 100.00

» MM@.A_A%LN-Z.
.) -

614-41 14,“41 44‘*

M#M?/JW

GRAM DEFINITION CHART
race_f/ MKTG. 2402 (6-69)

ESMAN BRANCH
Printed in U. S. America

customen fg Lo d Qevelifporuny’ _seeucanon Cond T/oo QJJ.%Q
EQUIPMENT A 1301 609 )45?5/6/‘/7 3 PRO



Example 2-O INPUT : PROCESSING - . — OUTPUT

s Ly INPUT SOURCE k oﬁwu‘r DETAIL .
H Fim Keyboard (KB), Specify Media, : h 5
a DATA DESCRIPTION H | E |FIELD DEFINITION | Specify MB, OCK, PK, stc., oniy PROCESSING REQUIREMENTS P | P | FIELD DEFINITION Print: Specify Printer and Format $
] OR alw INPUT - if particular one required: Accumlations; RIY QUTPUT Console (CP),, Line Printer (LP); ¥
N OPERATION ule _Punched Card {PC); Formulas; Nl C Punch: Spmfy Adjunct, Format, U
C M | () Edge Punched Card (EPC); Extensions; T|H Special codes, etc.; $
H E | Pufiched Tape (PT); Store for later use; W[ s |
|Ia X - Striped Ledger (SL), Calculations; = T triped Ledger: &

Fix Variable Speci Formatting for output. ix ariable * Data Com Transmit. (T) N

‘g' | [SeMin[WaxNomm Memory (M); Dm Com Receive. (R} 5 Size | Min { Max {Norm| S
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Example 2-P fNPUT PROCESSING - = OUTPUT -
s Tyl INPUT SOURCE [ |
g DATA DESCRIPTION ’ Ilﬁ : § FIELD DEF{NITION &mé‘(gklgwwmmoziy PROCESSING REQUIREMENTS P | P i FIELD DEFINITION gﬂuﬂ:Pl;L:lETA|L and Format g
g ore ::TON ﬁ’ ; |Iq - INPUT Imﬂ‘c:r‘d ((mé lroqmred Acoumulations; IIR H OUTPUT c«:mol;‘(”d:y l:ud]o Pfin:r(LPl: 5
N 1 ule unc " Formulas; N|C junct, Format,
£ H :(r“ Eﬁ%“;‘u:j’;ﬁmm %{?ﬁm | o 0 E
(é) : is‘?“;d'm%/’wﬁu N Memmory (M) Daca Com Rocobe, (R) Formatting for output. 2;:’ Mlnv-h::ﬂ:!onn Deta Com Tranamit, @) - 5
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Example 2-Q INPUT | PROCESSING ouTPUT
P |

AN ,
s L INPUT SOURCE TPUT DETAIL |
£ B im Keyboard (KB), Specify Media, OUTPUT DETAII N
Q . DATA DESCRIPTION H | E |FIELD DEFINITION | Specify MB, OCK, PK, etc., only PROCESSING REQUIREMENTS P | P | FIELD DEFINITION Print: Specify Printer and Format $
H OR A1 m INPUT if particular one required; Accumulations: RIU OUTPUT Console (CP),, Line Printer (LP); R
N OPERATION ul e Punched Card (PC); Formulas; NiC Punch: Specify Adjunct, Format, U
c M 1 (N) Edge Punched Ctrd.(EPC): Extensions; TI!H Special codes, etc.; ?.
E E | Punched Tapa (PT): Store for later use; W Strined Lodaer: : i
R | Strme(: #g:a (su), Calculations; Vo triped Ledger: IS
! Fix Variable Spec lor; . Formatting for output. Fix ariable Data Com Transmit. (T) N
(ﬁ) | Size | Min { Max [Norm) Memory {M); Data Com Receive. (R) . Size | Min | Max {Norm: ) S
< —
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Example 2-R CaroType #J1 Customer Header InNPUT
LAYOUT FOR
HiOrder Dig i€ 80 COLUMN PUNCHED CARD
?: -"/2;'@2‘39{%5!/ BURROUGHS DATA RECORDING EQUIPMENT
22 TAXABLEY el e Blocosnt o PhicaBode ) oonc Commassions GO D%
[34¥ ![_”kaa&”ﬂ%tﬂu,”zlbgoﬂw l??aa

CUSTOMER

“SoLD To” ADDRESS

| 55 CUSTOMER NAME =]
o
Ll - .
_f[ N X -
| ==
[ 0000000000000000000000000000000000000000000000000000000000000000000000 |6
B wnutsumsnunzuzlzzzxuzsz_lnnunnazs:us:nanstuuuuusuuuusnslnnus&snsuwnuuunlnu.nnnnunnnnnn G-
& [P [~ U™ .
CARD Typg #2- CusTomeR'SH(P T CARD INPVT
LAYOUT FOR
Absence of "Shipto’Card 80 COLUMN PUNCHED CARD
= T}/Pe "Same™ BURROUGHS DATA RECORDING EQUIPMENT
Yellow
KL Band ]
[ o] . o~ ” " " . " .

R |-rymz Ko sTon Sold to"Mame 24 Shipte” Address A .D_

o :
! ND. —)
-" B x —
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—— l ~J

ouTPuT
CARD TYPE #3 -~  PRopucT DETAIL CARD -
LAYOUT FOR 0
KU tR)
¢ 80 COLUMN PUNCHED CARD O (8
Cot> ~ ee pes P o NP
(o SELE St BURROUGHS DATA RECORDING EQUIPMENT N 0 | &P
MAvOY {30 - & M
e & Pc_(\o e 1%
[—I:r%zo | ST0CK DESCRIPTION SELL [SELL |SEtL [LD|LP| cosT <]
L' [ NO 7> %72 R
ld P pur| PRICE | PRICE | PRICE |& [# | PRICE =
X T Cy| g2 %3 ] 2 X -
PIJ : ;—-’-—
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Example 2-S i CARD TYPE *#5 7 ADD-ON CARD _M—‘I"

LAYOUT FOR
80 COLUMN PUNCHED CARD
BURROUGHS DATA RECORDING EQUIPMENT

| CUST | ADD-ON  |¥ SELL | cosT - =
o # DESCRIPTION [E| AbD—oN | ABD-0F '
x -—
<.

I OuUTPUT
' CARD TYPE Il —  BILLING TOTAL CARD urPYy(
<& L LAYOUT FOR
S W
P\Ae:\e 80 COLUMN PUNCHED CARD
A
//79?‘ BURROUGHS DATA RECORDING EQUIPMENT
N DATE | DUE | cusT [fZ|Cm| INVOKE| GRoSS | NET | ToTAL | CAsH =l
L! OF DATE S INVOICE Disc R
4 TR FoR | NO. _[M|RNE| No. INVOICE | COST _ |MlowAsiE iy
-  (MuM) | DISCOUNT] # [REFORE ST. X —
[ €0,FRT, ETC =]
’
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dag [ QI P [ ] [P L]
T " “ T~ IF DISCOUNT OPTION ToTAL INVOICE
IF DISCOUNT oF T’Z'CVT"; IS?T:/LT“’;Z"’ APPLIES — PUNCH Tuts AMOUNT
APPLIES - AUTO SE 90 ER REMOYING RUI
AND Com. Y, FROM TRBLE = 3 CHOICES LFTER REMOVING BULK DISCouN'T,
14 PY ovTrPY '
CARD TYPE 30 —  GRouP BILLING TOTALS L¥2v ) o0 TP —
LAYOUT FOR
80 COLUMN PUNCHED CARD ALSo USE TS
= (1AW oTAL
BURROUGHS DATA RECORDING EQUIPMENT CARD FOR BILLING TOTALS
, ' (Like E4000)
[ [c#r0 | DATE | | PRODUCT GROUVP TOTAL | COST =
R TYPE ] SELL T O ]
" PUNCHED| B | DISCRIPTION To DATE —n
=N X -
i DATE =
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-EXAMPLE 3-~« E 4000 PAYROLL WRITING PROGRAM
Example 3-A . EVD OF PLATEN P —
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Example 3-B

INPUT |

PROCESSING

OUTPUT

A
H . 5 g INPUT SOURCE oy Mea OUTPUT DETAIL é
Keyboard (KB), Speci edia, . int: N .
8 DATA DESCRIPTION ;l 1 E FIELD DEFINITION Spevcify MB, OCK, PK, etc., only PROCESSING REQUIREMENTS ; 5 FIELD DEFINITION Prg:“sg'?::é%ﬁﬂ;eer;r::‘:ro{ﬂa)t; 7
E niR INPUT if particular one required; Accumulations; A ouTPUT R
N OPERATION u! ¢ . Punched Card (PC); Formulas; NIl Punch: Specify Adlunct Format, g
c M 1 (N) Edge Punched Card (EPC); Extensions; T8 Special codes, etc. ¢
E E Punched Tape (PT); Store for tater use; [e23109) Striped Ledger: |
R Striped Ledger (SL), Calculations; = Vorian . o
L Fix Variable Specify Reader; Formatting for outpus. ixed ariabie Dats Com Transmit. (T} N
(E,I Size | Min | Max|Norm|  Memory (M); Data Com Receive. Size | Min | Max (Norm{ S
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Example 3-C i INPUT PROCESSING OUTPUT
H g I u INPUT SOURCE oty Mok OUTPUT DETAIL "
a DATAD‘EJZCRIPTION o E F|ELDI3§Z!‘I-‘HTION sgci,v'_ma,oé,(f’;; etc:m',;y PROCESSI.NG REQUIREMENTS Bl § i FIELD oi:m_mow Prg\::msﬂefgg)mmr;?::?m $
Fq OPERATION. 3 : ('; pJﬁ.’:’rﬁﬁ:ﬁmﬂw‘M' é::_:x‘v:!\;:nom: y‘q 3 v Punch: Specify Adjunct, Format, 5
g nEa 1 (N) Edge Punched Card (EPC); Extensions; ) T) (H) s_m--l codes, etc.; $
Pk Bons s 01, Sireions ™ M — Swioed Ledger: 8
(é) 1 FS':(::’ Minv'hr/:::%_—{ Mf’r:‘e::;y(s)ug:rn Com Recoivo(R)J Formatting for output. s':;:d i .h;nx Lorm Data Com Transmit. (T) g
10 \QuiaZal-Arosseon
] - y/4 /%7 ) /2 —AW &
N i
/ gy N M % o 12| 8|8P Cram.Bunn. (e:412-7)
- L lesl 6-1)
i 4 9.?9 999,?9—
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Example 3-D INPUT PROCESSING OUTPUT
g g : u INPUT SOURCE . OUTPUT DETAIL a
I AR X et LIRS |
& ¥ E‘é?.:"ﬁfnﬁﬁiﬂ A {EPC); Eoeameiors; YiE P”s’ifl!{a.ﬁﬂ'ﬁ’.‘éﬂ"""’ Formt ¢
E E‘ | ;u"nchedl-::pa ((SL)) (S:t;re'ﬂ:.rln'w use; (i) Striped Ledger: 1;
": | Fixed:  Variable Sg:gfy R%er Fo:nl::ttli?izsf'or output. Fixed  Variable Data Com Transmit. (T) f\.’
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Example 3-E

INPUT |

'L I PROCESSING i OUTPUT
E DATA DES "'-: { : g ;('L:m&ﬁa?Esm"y M'dl. QUTPUT DETAIL "‘
Q A CRIPTION H : . rint: ify Prin r an
¢ & Edge Punch:d Card (EPC); Exvonalons; LA P"s";:emi%”"v ot Fomet, ¢
E £ Punched Tepe ((s |.)) Store for fater use; W Striped Ladger: T
(é) ; F.:. T“,_N‘Tnl.n:w‘ =i m‘r w:%'}:.; ta Com Receive.{R)| Formaring fo oupt. ‘s"’"" o "'n;':"'; Data Com Transmit, {T) §
Al i2¢ | Min | Max [Noi emo ; Dat m Receive. ize | Min [ Max {Normi
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