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FARGO, Fourteen-O-One Automatic Report Generat-
ing Operation, is a report generator that requires no
expert knowledge of programming techniques. It is
easy to learn and apply. Developed for the 1M 1401
Data Processing System, FARGO may be quickly
adapted to many types of listed reports or group-
printed reports now prepared with unit-record equip-
ment on blank paper or.-on preprinted forms.

In addition to providing the program for processing
the: input detail-data cards, FARGO provides for
printing one title line, including page number, on each
page of the report. It also provides for printing two
lines of field headings used to designate the various
columns of the report. The printing of this information,
normally required when preparing reports on blank
paper, is controlled by the carriage tape. One advan-
tage of FARGO is that any number of different reports
may be prepared in a continuous mode, provided the
reports are prepared on blank paper and that the
carriage-tape specifications are standardized for all
the reports.

Requirements of the report, such as title and field
headings, detail and/or total printing, carriage spacing,
skipping, ejecting, etc., are first laid out on an 1BM
1403 Printer Spacing Chart. The report specifications
are then recorded on specially-designed FARGO con-

Fargo

trol card coding-sheets (Phases 1, 2, 3 and 4). Control
cards for each of the four phases are then punched on
standard 5081-type cards. These are inserted behind
their respective FARGO condensed-program decks,
and all precede the detail data cards to be processed.
The file is then loaded into the 1402 file feed. The
operation is started by pressing the load key. The
1401 loads each phase of the FARGO program, and
generates the program steps from the control cards
that follow each phase.

In approximately 20 seconds, report printing is
started. It continues without interruption until the
report is finished. This procedure is graphically illus-
trated in Figure 1. If several reports are to be run
consecutively, a separator card containing a lozenge
(z, 12-4-8) punch in card column one is placed be-
hind the last detail data card for each report. This
branches the generated program into the last card
routine, ejects to the first printing line of the next
form, and immediately begins reading-in the next pro-
gram deck.

FARGO is designed primarily for iBm 1401 card sys-
tems having a minimum of 4,000 positions of core
storage, and parallels the 407 approach to report prep-
aration. It is a load-and-go system with no intermediate
operations such as symbolic assembly.



General Description

Following is a list of operations that can be performed
under FARGO control.

Print one full line (132 positions) of Report Heading
on the first line of each page of the report (carriage-
tape channel-1, including page numbers.

Skip to carriage-tape channel-2 and print a maxi-
mum of two full lines of columnar- or field-headings
on each page of the report.

Skip to the body line of the report (carriage-tape
channel-3).

List or group-print the body of the report.

Control on a maximum of four fields anywhere in
the detailed data cards regardless of length.

Group-indicate a maximum of four fields on the first
line of each minor control group.

Distinguish a maximum of 10 different types of de-
tail cards and print results in the appropriate columns
of the report. Each code used to identify a given type
of card may be punched in the same column of the
detail card, or a separate column may be used to
identify each type up to a maximum of 10. If more than
one card-column must be tested to identify a given
type of card (multiple column type), a patching rou-
tine is generally required. Special provisions have been
made within the FARGO program for accomplishing
this type of patching. (See Patching.) However, two
columns may be tested without patching if, as is fre-
quently the case, a type of card is identified by a digit
(1-9) in one column and a zone (usually an X) in an-
other column. Example: 3 in column 6, X in column
80. (See Figure 25.)

Add, subtract, multiply, and divide detail data or
totals.

Accumulate and print totals (with or without sum-
mary punching) for each control level, plus final totals
at the end of the report. Minor totals are rolled into
intermediate totals, intermediate totals into major, etc.

Space before or after printing, or skip to predeter-
mined total-lines (carriage-tape channels 4 to 9).

Crossfoot detail data or totals, print the results on
desired total levels, and print progressive totals where-
ever desired.

Print totals horizontally or vertically for each total
level on as many lines as desired.

Print multiple lines from one card (MLP).

Print reports on preprinted forms, including inverted
forms with MLP printing. In such cases, specifications
for report and field headings are not required.

Card count by types of cards and print card count
totals on desired total levels.

Overflow or eject from form to form.

Print any number of different types of reports
consecutively, provided that reports are prepared on
continuous blank paper and that the carriage-tape
specifications are standardized for all the reports.

Report Specifications

In developing report specifications, the first step is to
lay out the report on an 1M 1403 Printer Spacing
Chart (step 1 in Figure 1). This establishes the posi-
tions at which the various data will be printed and
indicates the spacing or skipping between lines of
printing. This step is always required for new reports
but may not be necessary for existing reports, that is,
reports that have been prepared previously with the
407. In such cases, the same spacing chart used in
laying out the report for the 407 can be used with the
FARGO system. If minor modifications are made in
the conversion of the report from the 407 to the 1401
because of the greater printing capacity, a new layout
using the 1403 printer spacing chart is necessary. Once
the report layout is completed and the operations to
be performed are clearly indicated, the next step (step
2 in Figure 1) is to record the specifications on FARGO
coding sheets.
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Coding Sheets

Coding sheets (Figure 2) are designed to facilitate the
recording of specifications in the FARGO language,
following a few simple rules. The statements used to
supply the information are based on the logic of the
407. Thus, any person with sufficient knowledge to
develop 1 407 specifications for a given report can
learn and apply the FARGO language with very little
training.

The areas on the coding sheets labeled Report, Pro-
grammed By, Page Nos., and Date are for the con-
venience of the programmer, but are not punched in
the FARGO control cards. If the programmer assigns
a number to the program for identification purposes,
the number is entered in the area labeled Program
Identification, 73-76. This number is later punched in
each FARGO control card.

Each line of the coding sheets is identified by a pre-
printed sequence number in columns 77-80. These se-
quence numbers should be punched in the control
cards. When the control cards for the four phases are
properly inserted behind their respective FARGO
condensed-program decks, the sequence numbers must
be in ascending order as shown here.

No. of Sequence

Phase Cards Cards Numbers
1 Condensed Program Deck 50 0001-0050

1 Control Cards variable  1000-1xxx

2 Condensed Program Deck 32 2000-2031

2 Control Cards variable  3010-3xxx

3 Condensed Program Deck 33 4000-4032
3 Control Cards variable  5010-5xxx
4 Condensed Program Deck 12 6000-6011

4 Control Cards variable  7001-70xx

The coding sheets for the four phases are described
in the order in which they are normally filled out.

FORM NO. x24-6556

Phase 4 — Report-Heading Control Cards (two cards
maximum).
Field-Headings Control Cards (four cards
maximum).

Phase 1 — Master-Report Control Card (one card maxi-
mum).
Control-Break Control Cards (four cards
maximum),

FORM NO. x24-6557

Phase 1 — Constants Control Cards (50 cards maxi-
mum).

FORM NO. x24-6559
Phase 3 — Detail Control Cards (variable)

FORM NoO. x24-6558
Phase 2 — Total Control Cards (variable)
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Phase 4 (Form No. X24-6556)

Report-Heading Control Cards

Two report-heading control cards (sequence numbers
7001 and 7002) provide a maximum of 132 positions of
report-heading information that may be printed at the
top of each page of the report (carriage-tape chan-
nel-1). Report-heading specifications are entered in col-
umns 1-68 as follows:

Card
Columns Control Data
1 H - Report-Heading Control Card.
2 1 - First card.
2 - Second card.
3-68 Enter report-heading information (66 char-

acters maximum for each card). Card 1 prints
in positions 1-66, Card 2 prints in positions
67-132.
ruLe: If a report heading is required, two cards always must
be punched, and H1 control card must precede H2 con-
trol card. Depending on the length of the report heading
and the print positions selected, either H1 or H2 control
card may be blank in columns 3-68. The report heading
may include the word PAGE "anywhere on the line if
page numbering is specified.
" If a report heading is not required (preprinted forms),
these two control cards are omitted.

Field-Headings Control Cards

Four field-headings control cards (sequence numbers
7011-7014) provide two full 132 positions for field-
heading information that may be printed on each page
of the report following the report heading (carriage-
tape channel-2). Field-headings specifications are en-
tered in columns 1-68 as follows:

Card
Columns Control Data
1 F - Field-Heading Control Card.
2 1 - First Card.
2 - Second Card.
3 - Third Card.
4 - Fourth Card.
3-68 Enter field-heading information (66 charac-

ters maximum for each card). Cards 1 and 2
print first line of field headings:

Card 1 - print positions 1-66.

Card 2 - print positions 67-132.
Cards 3 and 4 print second line of field
headings:

Card 3 - print positions 1-66.

Card 4 - print positions 67-132.

RrULE: If field headings are required, these four cards must enter
the machine in ascending sequence. If not required (pre-
printed forms), they are omitted.

RULE: Whether or not report and/or field headings are speci-
fied, a blank card punched with the # (3-8) symbol in
column 1 must be the last card in the combined program
deck. In other words, it always precedes the first detail
data card. This signals the end of FARGO program
loading and the beginning of detail card processing.
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Phase 1 (Form No. X24-6556)

Master-Report Control Card

This card (sequence number 1000), always punched
M in column 1, specifies:

> 1o

. type of report (list or group-print).

. page overflow, if desired.

. page numbering, if desired.

. positions selected to print the page number any-

where on the report-heading line.
5. data to be group-indicated on the first line of each
minor control group of a listed report only.
The control data is entered in the various columns
of the coding sheet as shown here.

Card
Columns

1
2
3
4

5-7 (from)
8-10 (to)

11

12-14 (from)
15-17 (to)

18-20 (from)
21-23 (to)
24-36

37-49

50-62

Control Data
M - Master-Report Control Card.
I. - List; Blank - Group Print.

O (alpha) - Page overflow to carriage-tape
channel-1.
Blank - No page overflow.

P - Page numbering if desired.
Blank - No page numbering.

BM 1403 print positions selected for printing
page number on report-heading line. (From
indicates the left-hand or high-order print
position while to indicates the right-hand or
units print position.)

First field to be group indicated.
M - Move
Z - Move and suppress zeros.

Location of data in detail card to be group-
indicated. (From indicates the left-hand or
high-order card column, while to indicates
the right-hand or units card column.)

1BM 1403 print positions selected for printing
first group-indicated field.

Second field to be group-indicated. Same for-
mat as Field 1.

Third field to be group-indicated. Same for-
mat as Field 1.

Fourth field to be group-indicated. Same
format as Field 1.

RULE: The master-report control card is always punched, even
though it might be blank except for the M in column 1
and the sequence number (1000) in columns 77-80.
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Control-Break Control Cards

These cards (sequence numbers 1001-1004) always
punched B in column 1, specify the four control levels
and define the card columns in which the control fields
are punched in the detail cards. For a simple listed
report with no controls, these cards are omitted. When
controls are required, the specifications are recorded
in columns 1-8 as follows.

Card
Columns Code Control Data
1 B  Control-break control card.
2 1  First-level control (minor).
2 Second-level control (intermediate).
3  Third-level control (major).
4  Fourth-level control.

3-5 (from) Location of control field.
6-8 (

to)

Split-Control Fields

Normally, information in a given level control, iden-
tified by a single card-field heading, is punched in
consecutive columns of the card. In some cases, the in-
formation may be punched in more than one card field
but still in consecutive columns of the card. The va-
rious card fields involved may be treated as one-level
control merely by specifying the level desired (1, 2, 3,
or 4), and the high-order position of the left-most field
(from) and the low-order position of the right-most
field (o).

When a given level control (for example, minor) is
split, that is, represented by two card fields that are
not adjacent, one field is specified as minor (code 1)
and the other field as intermediate (code 2). Because
an intermediate control-break forces a minor total-
level, all the total operations are specified in T1 (minor
level) control cards in Phase 2. A single T2 (intermedi-
ate level) control card, coded SPS in columns 52-54,
follows. However, no total operations are specified on
the intermediate level. For each extra B-control card
required in Phase 1, one total level is sacrificed in
Phase 2.



Phase 1 (Form No. X24-6557)

Constanis Conirol Cards

These cards, punched C or S in column 1, define the
length of each constant word, the label used in the
program when referring to the constant, and the char-
acters that compose the constant word, with or without
a word mark. Constant areas of core storage used to
accumulate totals must be given a label. A maximum
of 50 constants control cards may be used. Any com-
bination of characters except PGE may be used as a
label. The reason PGE cannot be used is that a 4-
position constant area is reserved by the program to
permit addressing the page number counter. If page
numbering is not required, the counter may be used
for other purposes in the program, in which case the
counter must be referred to by the PGE label.

Because the number of constants control cards may
vary from report to report, complete sequence num-
bers are not preprinted on the form. Only the hun-
dreds position (column 78) need be entered, using 0
for the first 9 lines, then 1's, 2’s, etc., as required to
establish sequence. If more than one sheet is needed,
skip the first line (sequence no. 1010) on all overflow
sheets and continue numbering with the second line
(1x20). The same numbering scheme applies to se-
quence numbers for Total and Detail Control Cards
recorded on other forms. .

Specifications for constants are recorded in columns
1-72 as follows.

Card
Columns Control Data
1 C - Constant with a word mark.
S - Special constant without a word mark.
2-3 Number of positions in the constant word,
including blanks.
4-6 Label assigned to identify the constant word
when referring to it in the program.
7-72 Composition of the constant word (66 char-

acters maximum).
Blank positions are considered characters.

Phase 3 (Form No. X24-6559)

Detail Control Cards

These cards, always punched D in column 1, specify
the various operations to be performed for each type
of detail card as follows.

1. Recognize type of card upon which operations spe-
cified in the same card are to be performed.
Move digits or zones from a single column of the
detail card.

Transfer constant words to print/punch areas.
Transfer data from detail card to print/punch areas.
Perform arithmetic operations on detail-card data.

IS

. Print multiple lines from a single card.
. After printing a detail line, skip to a carriage-tape
channel, or space 1, 2, or 3 lines.

Ne o w

Detail-control-card specifications are recorded in
columns 1 to 72 as follows.

Card
Columns Control Data
1 D - Detail Control Card.
2-6 If only one type of detail card, leave columns

2-6 blank. If more than one type (maximum
10), enter information in columns 2-6 as
specified in the following rule.

RULE: For operations that are to be performed on all detail
cards regardless of type, leave column 2 blank and enter
ALL in columns 3-5. On the last ALL control card, also
enter an asterisk (*) (11-4-8) in column 2. ALL control
cards must precede all other control cards punched D in
column 1.

For operations that are to be performed on specific
types of detail cards, enter in column 2 the type code, in
columns 3-5 the column in the detail card that contains
the type code, and in column 6 C for a character test or
Z for a zone test. The C and Z codes in column 6 con-
trol the method to be used for determining the type of
card indicated in column 2.

Applications of this rule are illustrated in the fol-
lowing examples.

For detail cards where no operation is to be per-
formed, columns 1-6 of the detail control card must
always be punched.

Applications of this rule are illustrated in the follow-
ing examples.

11



Control Card

Columns

12 345 6

D ALL
D ALL
D ALL

ALL
* ALL

— 080 C

U oo

D — 080 Z

D & 080 C

D & 080 Z

D 6080 C

D 6 080 Z

D Z 080 C

D Z 080 Z

D 080 C

D 080 Z

Card
Columns

7-

14

12

13

Result

Operations specified in these control cards
are performed on all cards regardless of type.

Last ALL control card.

Character test. Operations specified in this
control card are performed on cards con-
taining only an X (11-punch) in column 80.

Zone test. Operations specified in this con-
trol card are performed on cards containing
an X in column 80, This includes characters
in the 11-zone (] to R).

Character test. Operations specified in this
control card are performed on cards con-
taining only a 12-punch in column 80.

Zone test, Operations spccified in this control
card are performed on cards containing a
12-punch in column 80. This includes char-
acters in the 12-zone (A to I).

Character test. Operations specified in this
control card are performed on cards con-
taining a 6-punch in column 80.

No-Zone test. Operations specified in this
control card are performed on cards con-
taining no-zone punches (0, 11, 12) in col-
umn 80. For this type of test, any digit from
1 through 9 can be used in column 2 of the
control card.

Character test. Operations specified in this
control card are performed on cards con-
taining the letter Z (0-9) in column 80.

Zero-Zone test. Operations specified in this
control card are performed on cards con-
taining a zero-zone punch, This includes
special character (/) and letters S to Z. For
this type of test, any of the characters men-
tioned can be used in column 2 of the con-
trol card.

Blank-column test. Operations specified in
this control card are performed on cards that
are blank in column 80.

No-Zone test. Operations specified in this
control card are performed on cards con-
taining no-zone punches (0, 11, 12) in col-
umn 80. This test can be used to differentiate
between an X80 or NX80 condition.

Control Data

Special 4- or 7-position instructions coded in
actual 1M 1401 machine language, to be
executed for specific types of cards, can be
inserted in these columms. Instructions can
also be used to branch to patching subrou-
tines written in actual machine language.
The specific patch point in the program must
be determined by the programmer. Instruc-
tions for inserting patching subroutines are
given under Patching.

D - Move digit.
Y - Move zone.

Card
Columns

15-17 (from)

18-20 (to)

21

22-24
25-27 (from)
28-30 (to)

31-33 (from)
34-36 (to)

37

38-40 (***from)
41-43 (to)

44-46 (from)
47-49 (to)

50-52 (from)
53-55 (to)

56

57-59 (***from)
60-62 (to)

63-65

66-68

Control Data

Enter the detail card column that contains
the digit or zone to be moved.

Enter the card column to which the digit or
zone is to be moved.

Control-card columns 14 through 20 are used
primarily to move credit X-punches from
some position of the data card to the units
position of an amount field that is to be ac-
cumulated or edited. If the position from
which the X was moved must be- cleared,
another control card may be used to move
a blank zone into the position from which
the X was moved.

- Edit.

- Load edit control word.
Move constant data.

- Move and suppress zeros.
- Move digit.

- Move zone.

~ONZHH

Enter the label assigned to the constant to
be transferred to the print or punch areas.

Print positions selected to print the constant
data.

Summary-card columns selected to punch
the constant data.

E - Edit detail data.

M - Move detail data.

Z - Move and suppress zeros from detail
data.

D - Move digit.

Y - Move zone.

Location of field to be transferred.
#*##noTE: To conserve on 1401 core storage,
subsequent references to the same field in
the same card types may be made by in-
serting asterisks in columns 38-40. This also
applies to columns 57-59.

Print positions selected to print detail data.

Summary-card columns selected to punch
detail data.

- Add.

- Subtract.

- Multiply (4-8 punch).

- Divide (0-4-8 punch).

Zero and Add (12-0 punch).

- Zero and Subtract (11-0 punch).
- Move digit.

- Move zone.

- Move.

- Move and suppress zeros.

NZHO~VYvRE %>

Location of field upon which operations
coded in column 56 are to be performed.

Label assigned to constant upon which
operations coded in column 56 are to be
performed.

Label of core-storage positions to be used as
accumulator, multiplier-product, or quotient-
dividend-remainder.



Card

Columns Control Data

69 P - Print. Primarily used for MLP printing.
A control card is required for each MLP line
to be printed from the same type of card.
Coding in column 69 is required for all MLP
lines except the last, Printing the last line of
an MLP card is automatic. All lines printed
from an MLP card are single-spaced.

SP - Space after printing a detail line.
SK - Skip after printing a detail line.

72 1-3 - Single-, double-, or triple-space after
printing.
4-9 - Skip to corresponding carriage tape
channels. i
In a listed report, skipping or spacing indi-
cated in columns 70-72 takes place after
printing of the detail line for'the particular
type of card specified in column 2.

70-71

In a group-printed report, skipping or spacing
indicated in columns 70-72 causes no car-
riage operation. In such cases, skipping and
spacing is controlled with T (Total) control
cards entered in Phase 2.

RULE: When several control cards are entered for the same
type of detail card, a skip or space instruction must be
entered in the last control card of each type.

RULE: For printing and punching the same detail data, two
separate control cards are required: one to move data
to print positions, the other to move data to punch po-
sitions. This rule must be observed when entering data
in control card columns 22-36 and 38-55.

Phase 2 (Form No. X24-6558)

Total Control Cards

These cards, always punched T in column 1, specify
the various operations to be performed for each class
of total or each total within the same class. Operations
include:

1. Skip to a carriage tape channel, space before
and/or after total printing, or eject from form to
form.

2. Add one total-level accumulator to a higher-level
accumulator. Subtract one total-level accumulator
from a higher-level accumulator. Multiply or di-
vide one total by another on the same level.

3. Crossfoot totals on any total level desired.

4. Load or move constant data to the printer output
area.

5. Move, move and suppress zeros, or edit accumu-
lated totals to the print or punch areas.

6. Move digits or zones from a single storage position.
For example, remove or add a sign to the units
position of a total.

7. Clear accumulators.
8. Print constants on total levels to identify totals.
9. Print totals on total lines.

10. Print multiple lines of information read from a
single card in Phase 3.
11. Punch summary cards.

Several totals within the same class, designated by
field headings, may be printed horizontally on the
same line, each under its appropriate column of the
report. Or, they may be identified by constants and
printed vertically on separate lines in the same col-
umn of the report. Examples:

Horizontal Method

Gross  Withholding Other Net
Earnings Tax FI.C.A. Deductions Pay
150.00 27.00 5.44 10.00 107.56
Vertical Method
Gross Eamings  150.00
Less WHTax 27.00
F.LC.A. 5.44
Other 10.00
Net Pay 107.56*

Similarly, different classes of totals may be printed
horizontally under designated report columns or ver-
tically in the same report column.

Total-control-card specifications are recorded in
columns 1 to 56 as follows.

Card
Columns Control Data
1 T - Total control card.

2 1 - Minor-total level.

2 - Intermediate-total level.

3 - Major-total level.

4 - Fourth-total level.

5 - Fifth- (final) total level. (Occurs on last

card runout with Sense Switch A
turned ON.)
3-4 SP - Space before total printing.

SK - Skip before total printing.

5 Enter 1-3 to space number of times desig-
nated.

Enter 4-9 to skip to corresponding carriage

tape channels.

NOTE: Because normal single spacing is
automatic, leave columns 3-5 blank
if normal spacing is desired.

6 A - Add.

S - Subtract.

@ - Multiply (4-8 punch).

% - Divide (0-4-8 punch).

M - Move.

7-9 (from) Label of accumulator read out of.
10-12 (to) Label of accumulator read into.
13 L. - Load edit control word.

M - Move constant data,

7Z - Move and suppress zeros.

14-16 Label assigned to constant being moved or

loaded.
17-19 (from) Print positions selected to print constant
20-22 (to) data.

23 E - Edit total or constant data.
M - Move total or constant data.
Z - Move and suppress zeros from total or
constant.

13



Card

Columns Control Data

24-26 Label assigned to accumulator or constant.

27-29 (from) Print positions selected to print total or con-

30-32 (to) stant data addressed by the label coded in

columns 24-26 of the same control card.

33-35 (from) Summary-card columns selected to punch

36-38 (to) total or constant data addressed by the label

coded in columns 24-26 of the same control
card.

RULE: For printing and punching from the same accumulator,
two separate control cards are required. One moves data
to print positions, and the other moves data to punch
positions.

39 D - Move digit (only) portion of a charac-
ter from one card column to another
in punch area.

Y - Move zone (only).

40-42 Summary-card column from which digit or

zone is to be moved.

43-45 Summary-card column to which digit or zone

is to be moved.

46 S - Clear accumulator by subtracting it
from itself.

47-49 Label assigned to accumulator to be cleared.

NOoTE: When both printing and punching from the same ac-
cumulator, clear accumulator on the second control card,
after information has been transferred to the print and
punch areas.

50 P - Print total line. All totals within the
same level may be printed on one line
or on separate lines.

51 P - Punch total summary card. All totals
within the same level may be punched
in one card or in separate summary
cards.

52-53 SP - Spacec after total printing,.

SK - Skip after total printing.

14

Card

Columns Control Data

54 Enter S to single space.

Enter 1-3 to obtain additional spaces beyond
the normal single space (1 for double
space, 2 for triple space, 3 for quad-
ruple space).

Enter 1-9 to skip to corresponding carriage
tape channels.

NotE: When skipping to carriage-tape channel-1 after total
printing, report and field headings do not print.

RULE: When several totals within the same level are printed on
separate lines, the last T (Total) control card for each
total level must contain a Skip, Space, or Eject instruc-
tion, If normal single spacing is desired, the last control
card must be coded SPS in columns 52-54.

55 E - Eject form to carriage-tape channel-1
after total printing. Report and field
headings will print on the next page
following the eject.

56 #* . The last T control card specified in
Phase 2 (Form No. X24-6558) must
contain an asterisk (*) punch in col-
umn 56.

RULE: When four control levels are specified in the problem,

final-total operations are specified on level 5. When less
than four control levels are specified, final-total operations
are specified on the next higher level. Examples:

No controls, final-total operations are specified on
level 1.

Minor control only (level 1), final-total operations are
specified on level 2.

Minor and intermediate controls (levels 1 and 2, re-
spectively), final-total operations are specified on
level 3.

Minor, intermediate and major controls (levels 1, 2
and 3, respectively), final-total operations are speci-
fied on level 4.

For all the conditions mentioned in these examples,
the last final-total control card must contain an asterisk
(*) punch in column 56.

If Final Totals are not required, a last-card-runout
total-card for level 1, 2, 3, 4 or 5 must contain an
asterisk in column 56.

The level is always one higher than the number of
control levels specified in the problem.



Avutomatic-Carriage-Control Operation

Page overflow is controlled by the letter O in column 3
of the master-report control card — Phase 1. Ejecting
from form to form (carriage-tape channels 12 to 1), and
skipping to carriage-tape channels 2 and 3, occur auto-
matically as shown in Figure 3, depending on the
presence or absence of report- and field-headings con-
trol cards — Phase 4.

g

Figure 3. Automatic-Carriage-Control Operation

G1°VE NORMAL NO FIELD NO REPORT NO REPORT HEADING
N Pyel. i CONDITION HEADINGS HEADING NO FIELD HEADINGS
IHT e
o . Report Heading Report Heading Field Body
RS ° Headings
Y . Field Body
- ° Headings
. . Body Body
5 .
Y .
M M
En:;-- ufnlﬂhunu
8 °
g o
z .
N . Overflow Line Overflow Line Overflow Line Overflow Line
2] .
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Operating Instructions
To prepare reports with FARGO, proceed as follows:

1. Ready the 18m 1403 Printer.
a. Insert into the carriage the paper or form on
which the report is to be printed. Make the neces-
sary vertical and horizontal adjustments to properly
position the form.
b. Insert the carriage tape punched as follows.

Normal Condition
Channel 1 - Report-heading line.
Channel 2 - First field-heading line.
Channel 3 - First body line.
Channels 4-9, if required. Skip-stops for pre-
determined line printing.
Channel 12 - Overflow line.
~otTE: For conditions other than normal, channels
2 and/or 3 may not be required. (See Figure 3.)

c. Set feed-clutch knob to neutral position.

d. Press carriage-restore key.

e. Turn feed-clutch knob back to drive position.
f. Press check-reset key on the 1403 printer.

2. Ready the 1401 Console,
a. Set mode switch to run position.
b. Set 1/0 check-stop switch to the on (up) posi-
tion.
c. Set sense switch A to the oN (up) position.
d. Press check-reset key on the 1401 console.
e. Press the start-reset key on the 1401 console.

3. Ready the 1402 read-punch unit.
a. Set reader switch to on.
b. Press the non-process runout read key to clear
the read feed.
c. Place FARGO program and detail cards in the
1402 read unit in the sequence illustrated in Fig-
ures 1 or 6.
d. If summary punching, set punch switch to the
ON position.
1. Press the non-process runout punch key to
clear the punch feed.
2. Place cards to be summary punched in the
punch hopper.
e. Press check-reset key on the 1402 read-punch
unit.
f, Press load key on the 1402 read-punch unit.

If the control cards punched from the FARGO cod-
ing sheets contain no errors, the program is loaded
in approximately 20 seconds. Processing of detail data
cards is started immediately thereafter. When the last
card has left the hopper and the machine stops, press
the start key on the 1402. If specified in the program,
final totals print automatically on the runout.
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Program Halts

Program halts may occur not only during the loading
of the FARGO program deck (Phases 1 to 4) but also
during processing of the detail cards. Halts occurring
during Phases 1 to 4 indicate that the control cards
punched from the coding sheets are not in the proper
sequence as shown in Figure 1. Or, if they are in the
proper sequence, invalid codes are punched in column
1 of the control cards. Valid codes are M, B, C, S, T,
D, H, F, or #. Codes other than these are invalid.

Following is a list of program halts, reason for halt,
and procedure for restarting. When the halt occurs,
the last card in the read stacker (NR) has an invalid
code in column 1.

Storage Address

Displayed Phase Reason for Halt
2639 1 Card has other than M.
2047 1 Card has other than B, C, or S.
2363 2 Card has other than T.
2379 3 Card has other than D.
3090 4 Card has other than H, F, or #.

To restart from any of these halts, proceed as follows.

1. Remove cards from read hopper.

2. Press non-process runout read key.

3. Remove the last three cards from the read stacker
(NR). The first of these three cards is the control
card in error.

4, Correct the error,

5. Replace the three cards in front of the cards taken
from the read hopper.

6. Place the card file in the read hopper.

7. Press check reset key on the 1402.

caution: Do not press the start reset key on the 1401
console.

8. Press start key on the 1402 read unit.

During processing of detail cards, if the machine
stops with the red Stop Light on (1401 Console) and
storage address 0157 displayed, a constants label has
been referred to in one of the T or D control cards for
which there is no corresponding constants control card.
This may be due to misspelling the 3-character label
abbreviation on the T or D control card. Or, it may
be that constants control card was inadvertently omit-
ted in the constants coding sheet. To restart, proceed
as follows.

1. Remove all cards from read hopper and file feed.

2. Press non-process runout read key on the 1402.

3. Locate erroneous control card, make corrections,
and restart from the beginning.

If the machine stops with the red Stop Light on and
storage address 3547 displayed, the last card in the
stacker is a type of card for which no entry was made
on the Phase 3 code sheet.



During processing of detail cards, the program may
hang up at an unknown address with the following
lights on:

PROCESS
CHECK RESET
A- OR I-ADDRESS REGISTER.

The A-Address Register Light means that an edit
control word entered in the constants coding sheet is
too small for the data being edited. The I-Address
Register Light means that a 1401 operation code rep-
resented by an invalid character is detected in storage.

To locate the edit control word that is too small for
the data being edited, execute a STORAGE PRINT-OUT as
follows.

1. Set mode switch to STORAGE PRINT-OUT.

2. Press l-address register key and note address loca-

tion displayed.

Turn hundreds and thousands manual-address

switches to digits corresponding to the hundreds

and thousands positions displayed.

. Press start key on the 1401 console.

. Examine the storage print-out and find the I-address
displayed in Step 2.

. 'Go back from there to the first load (L) instruction.
The A-operand of this instruction contains the stor-
age address of the edit control word that is too
small.

. Locate constants control card, make corrections,
and restart from the beginning.

3.

[S188°-N

To locate and correct an invalid character used as
an operation code execute a STORAGE ScaN as follows.

5. Locate the control card in which the invalid charac-
ter is punched and remove it from the program
deck.

6. Correct the error by punching a new control card
and inserting it in the program deck.

7. To restart, a complete card runout and start reset is
necessary.

Patching

The term patching as used in connection with FARGO,
means linking a special subroutine or library program
to the main FARGO program. The linkage is accom-
plished by branching from a specific patch point in
Phase 3 (detail control cards) or Phase 2 (total control
cards) to the patch subroutine, then branching back
to the main FARGO program, after the subroutine is
executed.

With a 4k machine, at least 956 storage positions
are available for storing patch subroutines. In some
cases, depending upon the complexity of the report
involved, more storage positions may be available.
These subroutines must be entered into the machine
in actual 1401 machine language. Therefore, a knowl-
edge of 1401 programming or symbolic programming
(SPS) is a prerequisite.

The specific patch point(s) for linking subroutines
is determined by the programmer as he normally
writes the FARGO instructions. These patch points are
first recorded on Phase 3 and Phase 2 coding sheets as
4- or 7-position no-op instructions. They are changed
later to unconditional branch instructions after the.

1. Set mode switch to STORAGE SCAN. exact locations of the patch subroutines are deter-
2. Set manual-address switches to 0000. mined.
3. Hold down the start key.
4, Machine stops when an invalid character is detected .
in storage. The storage position in error is shown in Phase 3 — Detail No-Op Control Cards
the storage-address display unit. The B-register dis- At each point in Phase 3 where branching to sub-
plays the contents of the storage position in which  routines is required, make an entry on the coding sheet
the error is detected. in columns 1, 2-8, and 7-10 as shown in Figure 4.
DETAIL CONTROL CARDS — PHASE 3
E = Edit = edif
= Load Edit Control Word E = Edi DETAIL CARD DATA
= M = Move
Type of M = Move Constant Data _
YP! Z = Move ond Suppress Zeros Z = Move and Suppress Zeros
Detail Special 4 or D = Move Digit D = Move Digit
b Card 7 position Column Split Y = Move Zone Y = Move Zone
€ = Char. 1401 Instruction | p = Move Digit Print Punch Data Card Print Punch
= Zone * (actual) Y = Move Zone Label Positi Positi Col Positi Positi
§ Card clo l o
Yl Cols. Zip A B From To From From To From To From To From To From To
11213 5161718 o 134015 17]'8 20]21j22 24]25 zma k[1, k1 3Y34  36]37]38 _ 40i4) 43]44 4_9_#7 49150 52|53 3
PIXIX X IXINIoolo] | | Ll [ ' [ S S I A T
of 1l il L4 I I T A B A ST I T T B I
Figure 4

17



The D in column 1 is preprinted on the form. This
indicates that branching to the patch subroutine is to
occur during the detail portion of the program. The
codes entered in columns 2-6 specify the type of detail
card for which the patch subroutine is to be executed.
The entry, NOOO in columns 7-10, is the no-op instruc-
tion. This is changed later to an unconditional branch
instruction (Bxxx), with xxx indicating the actual ma-
chine address of the patch subroutine.

Phase 2 — Total No-Op Control Cards

At each point in Phase 2 where branching to sub-
routines is required, make an entry on the coding sheet
in columns 1, 2, and 39-45 as shown in Figure 5.

The T in column 1 is preprinted on the form and
indicates that branching to the patch subroutine is to
occur during the total portion of the program. Any
digit from 1 to 5 entered in column 2 specifies the
program level during which the patch subroutine is to
be executed. The entry N788788 in columns 39-45 is
the no-op instruction. This must be changed later by
an instruction in the patch subroutine to an uncon-
ditional branch instruction (Bxxxbbb), with xxx indicat-
ing the actual machine address of the patch subroutine
and bbb indicating blanks.

The FARGO program, including the no-op control
cards that cause no machine operation, is completely
tested with a representative deck of detail data cards
and approved before the subroutines are inserted in-
to the program deck. This is necessary because any
change in the FARGO control cards after the sub-
routines are inserted affects the storage locations of the

gencrated report program, requiring changes in the
subroutine instructions.

After the FARGO-generated portion of the report
is satisfactorily tested, execute a STORAGE PRINT-OUT
and examine it to determine:

1. the end of the FARGO-generated program.

2. storage location of patch points (no-op detail and
total control cards).

The end of the generated program is determined by
locating the report-heading information that is loaded
into storage immediately after the last instruction from
the detail control cards. If report-heading information
is not specified in Phase 4, the end of the generated
program is the last BEG6 instruction. This instruction
appears following the last generated instruction for
each type of detail card specified in Phase 3. There-
fore, the end of the generated program is either the
last position of the report-heading information (includ-
ing blanks), or the last BE66 instruction. The area
available for storing the patch subroutines extends
from this point (storage location 2358 or lower, depend-
ing upon the complexity of the report involved) to
3313. Thus, with a 4k machine, 956 storage positions
or more are available for patch subroutines. Obviously,
with machines of greater capacity, an additional amount
of storage is available, starting with location 4000.

The storage location of each patch point is deter-
mined by visually scanning the storage print-out and
finding the no-op instructions. Detail no-op instructions
are identified by N000. Total no-op instructions are
identified by N888888. N888888 was recorded on the
coding sheet as N788788 but changed by the FARGO
program to N8888SS.

TOTAL CONTROL CARDS — PHASE 2
A = Add
$ = Subtract . Summary Punch Clear
- Be- |@ = Multiply L = Load Edit Control Word | E = Edit Column Split Accum.
~| fore | % = Divide M = Move Constant Data M = Move
ul B Print | M = Move Z = Move and Suppress Zeros | 7 = Move and Suppress Zeros
E Label Label Print Label Print Punch D = Move Digit Label
< Positions Positions Positions Y = Move Zone s
“ls e
s K From To From From To From From To From To From To To
1l2]s 4l5lel7 oo 12l1al1a  16[17 19|20  22023[24 2627 2030 3233  35(36 3g3vl40  42(43 _ 45[|46l47 49
x| [ O O O O L N71818[718218) | 1 )
T
I | 1 41| [ A O O I A L] Ll
Figure 5
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Converting No-Op Instructions

The control card containing the detail no-op instruc-
tion (N0OOO) may be removed from the FARGO deck
and replaced with a control card containing an un-
conditional branch instruction Bxxx. Or, it may remain
in the deck in which case the no-op instruction must
be converted to an unconditional branch instruction
Bxxx by an instruction in the patch subroutine.

The control card containing the total no-op instruc-
tion (N788788) always remains in the FARGO deck.
The no-op instruction, therefore, must be converted
to an unconditional branch instruction Bxxxbbb by
an instruction in the patch subroutine.

Coding the Patch Subroutines

As previously stated, a patch subroutine must be en-
tered in storage in actual 1401 machine language. It
may be written in symbolic language and assembled
with an assembly processor as described in IBM 1401
Symoblic Programming Systems, Form C24-1480.

To branch back to the main FARGO routine after
the subroutine is executed, the last instruction in each
patch subroutine must be an unconditional branch in-
struction. For example, if a detail (Phase 3) no-op
instruction (NOOO converted to Bxxx) is in locations
1445-1448 as noted in the storage print-out, the last
instruction in the subroutine used at this point must
branch back to 1449. If a total (Phase 2) no-op instruc-
tion (N888888 converted to Bxxxbbb) is in locations
1201-1207 as noted in the storage print-out, the last
instruction in the subroutine used at this point must
branch back to location 1208.

If coded in SPS, the program is assembled after
testing the FARGO portion of the job so that the origin
address of the subroutine can be determined from the
storage print-out. When the object program deck is
created by the SPS assembly processor, the first two
cards contain instructions to clear storage. These two
cards must be removed from the deck. The rest of the
object program deck (one instruction per card) can
then be loaded directly behind Phase-4 control cards.
Or it can first be condensed into multiple instructions
per card with a condensing program as described in
IBM 1401 Symbolic Programming Systems, Form C24-
1480.

An example of a patch subroutine coded in actual
machine language is shown in Figure 23-G. Another
example of FARGO patching and linkage using SPS is
shown in Figure 24.

NOTE:

If the 1401 does not have a Multiply-Divide optional
feature, the Multiply-Divide Subroutines discussed

in the 1401 Reference Manual can be patched into the
FARGO program.,

@ REPORT DETAIL
@ DATA CARDS

TRAILER CARD /
(PATCH SUBROUTINES
( PP
FARGO PROGRAM |

AND CONTROL CARDS
(Phases 1 - 4)

1. Combined FARGO Program and FARGO Control Cards
2. Last card in Phase 4 punched # in columns 1 and 2
3. Patch subroutine(s)

4, Trailer card containing instructions to clear the
read-in area, and branch to 3314(C14),

5. Report Detail Data Cards

Figure 6. FARGO with Patch Subroutine

Loading the Paich Subroutines

All patch subroutines are loaded immediately after
the Phase-4 control cards. Normally, the last Phase-4
control card is punched # in column 1 of a blank card.
To signal the FARGO program that patch-subroutine
instruction cards are to be read into the system after
Phase 4 is completed, this same card must also have
a # punched in column 2. This causes the program
to clear the read-in area (locations 1-80), set a word
mark in location 001, read the next card, and then
branch to location 001.

After the last patch subroutine is loaded, a clear-
and-branch trailer card must follow to clear the read-
in area, and branch to location C14 (3314), this being
the starting location of the permanent FARGO pro-
gram. The report detail cards immediately follow the
trailer card.

The cards are run through the machine in the se-
quence illustrated in Figure 6.
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Multiply-Divide Optional Feature

If the multiply-divide optional feature is installed in
the 1401, direct multiplication and division can be
specified with FARGO detail and/or total (Phases 3
and 2) control cards. Before the proper entries can be
made in these coding sheets, however, several factors
must be considered.

Multiplication

Whenever FARGO report specifications involve a mul-
tiplying operation, the first thing that must be decided
is the size of the product to be developed. As explained
in the 1M 1401 Data Processing System Reference
Manual, A24-1403, this is done by adding 1 to the
sum of the number of digits in the multiplier and the
multiplicand. Assuming a 3-digit multiplier and a 4-
digit multiplicand, the size of the product can then be
readily determined by the following formula:

3 (multiplier) plus 4 (muitiplicand) plus 1 = 8 (size of product).

The multiplier may be fixed; that is, not punched
in the detail cards but set up as a constant with an
identifying label in Phase 1 for later reference in

Phases 3 or 2. Or, it may be variable; that is, punched
in each detail card or some specific type of card within
a control group.

A fixed multiplier (example: 125) may be set up as
a constant in one of several ways as shown in Figure 7.

A variable multiplier may be punched in known
columns of all or specific types of detail cards.

Multiplicands are always variable and may be
punched in known columns of all or specific types of
detail cards. Or, they may be developed as a total
in an accumulator and identified with an appropriate
label. Although any 1-, 2-, or 3-character label may be
used to identify an accumulator, many users of
FARGO prefer to use labels corresponding to 407
counters; for example, 2A, 2B, etc., 4A, 4B, etc.

Experience has shown that this method of labeling
accumulators often simplifies the conversion of report
specifications from the 407 to the 1401.

Having determined the size of the product, set up
a work area in storage for developing and retrieving
the product. This is done by making two successive
entries on the constants control cards coding-sheet
(Phase 1) as shown in Figure 8.

CONSTANTS CONTROL CARDS — PHASE 1
c Column 1 C = Constant with o word mark; 5 = Constant without a word mark
o No. Lobel Columns 2-3 = Size of Constant Word
s Pos. Columns 4-6 = Llabel to identify Constant Word
Columns 7-72 = Field for punching Constant Word (66 characters maximum)
112 3 4Y 6|7 10 15 20 25 30 35 40 45 50
CO3Il15’l-ll5'lllllllllllllllIIllllJIllIIlIllIIllIIIIIII
™ [ T T T T v v v o
elod|F/XKl7218t L Lo cbrerebr e e e et et
Ll I T T T T T e e I I A B A
PPy e T o i A s o ) e A R R R
I O T T T O O O
Figure 7
CONSTANTS CONTROL CARDS — PHASE 1
Column 1 C = Constant with a word mark; S = Constant without a word mork
: No. Label Columns 2-3 = Size of Constant Word
s Pos. Columns 4-6 = Label to identify Constant Word
Columns 7-72 =Field for punching Constant Word (66 characters maximum)
112 3|4 617 10 15 45 350
NGTE Label other tan and
co_aMonloloulﬁlllnllllutlklmllllbelullglanll 171111p°|”'f1iL||
B ation more des ve te)
|§0$ > T lOIGIOIOIllIlllIllIlll llllIllllll(nlJnl’lll(!lful.nlgT)l
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The first entry, C (constant with a word mark), sets
up the three high-order (left-hand) positions of the
product work area into which the 3-digit fixed or
variable multiplier will be moved later with a T or D
control card.

The second entry, S (constant without a word mark),
sets up the five low-order (right-hand) positions of the
product work area, thus establishing an 8-position
product work area somewhere in storage.

Multiplying in Phase 3 with a Fixed Multiplier
Multiplying with a fixed multiplier (125) can be spe-
cified for all or any specific type of detail card by
making the entries in columns 56-68 as shown in
Figure 9.

The first or second entry ? (whichever one is used)
zeros (resets) and adds the constant 125 in the three
high-order (left-hand) positions of the product area.

Entry @ multiplies the 4-digit multiplicand punched
in columns 31-34 of the detail card by the fixed multi-
plier (125). When the multiplying operation is com-
pleted, the product is in the seven low-order positions
of the product area, thus destroying the multiplier. The

fixed multiplier, however, is still available for subse-
quent operations from the area labeled 125 or rix.

" Following the multiply operation @, another entry
moves the product either to print positions and/or to
an accumulator identified by a constant label. If the
product is to be punctuated, an edit control word is
first loaded into the desired print positions. The prod-
duct is then moved to the same print positions with
an E (edit) instruction.

Multiplying in Phase 3 with a Variable Multiplier

Multiplying with a variable multiplier can be specified
for all or any specific type of detail card by making
the entries in columns 56-68 as shown in Figure 10.

Entry ? zeros (resets) and adds the variable 3-digit
multiplier punched in columns 21-23 of the detail
card into the three high-order (MPR) positions of the
product area.

Entry @ multiplies the 4-digit multiplicand punched
in columns 31-34 of the detail card by the variable
3-digit multiplier punched in columns 21-23 of the
same card. The product is developed in the same
manner as previously described.

DETAIL CONTROL CARDS — PHASE 3

E = Edit

A = Add; § = Subtract

L= Load Edit Control Word ;ZE':“ DETAIL CARD DATA @ = Multiply; % = Divide
Type of M = Move Constant Data _ ove ? = Zero Add; ! = Zero Subtract
ype Z = Move and Suppress Zeros Z = Move and Suppress Zeros D = Move Digit; Y = Move Zone
Detail Special 4 or D = Move Digit D = Move Digit M = Move
b Card 7 position Column Spit Y = Move Zone Y = Move Zone Z = Move and Suppress Zeros
C = Char. 1401 Instruction [ D = Move Digit Print Punch Data Card Print Punch Data Card
Z = Zone + (actual) Y = Move Zone Label Positions Positions Columns Positions Positions Columns Label
.§ card |€|° o wokw
Yl cols. |Z]P A B From To y From From To From To From To From To From To From To From To
1]2(3 s5|6}7 8 1001 131415 718 20421)22 24|25  27(28 3031 334 36]37|38 40|41 43|44 46|47 49|50  52!53 5&56 57 59|60 6263 65|66
OLKXXXE L v e e bl e e e bbb b e b LI {1215MPIR
° |1 Py [ O o o I O I A O T T O O O O I
D
XIXXixX|x [ [ I I I A B O O o 0 [ A T Tl
D
L0 N NN NN NN NN | ,,,Lj,ﬁ"l-’l’ 421% | | P
° [ [ el e b et el ettty N T I Y O 0 A
Figure 9
DETAIL CONTROL CARDS — PHASE 3
E = Edit = Edi A = Add; S = Subtract
L= Load Edit Control Word M DETAIL CARD DATA @ = Multiply; % = Divide
T ¢ M = Move Constant Data - Move ? = Zero Add; ! = Zero Subtract
ype o , Z = Move and Suppress Zeros Z = Move and Suppress Zeros D = Move Digit; Y = Move Zone
Detoll Special 4 or D = Move Digit D = Move Digit M = Move
Card 7 position Column Split Y = Move Zone Y = Move Zone Z = Move and Suppress Zeros
C = Char. 1401 Instruction | p = Move Digit Print Punch Data Card Print Punch Data Card
Z = Zono * (actual) Y = Move Zone Label Positions Positions Columns Positions Positions Columns tabel
Bl cars |€JO e s
©i Cols. |Z]P| A B From To y| From From To From To From To From To From To From To From To
1j2)3 516718 om 13{1415 1718 2042122 24|25 7|28 31 334 38]37138  40[4) 43144 46147  49/50 2|53 5657 59| 62)6:
PIXIXIX A O O Y I S A O T Prlrr b ferfoa g [Plemgetozi3) | | mipr
D Y
31000001 N EE NS NN I 0 O O W O T A C L o] @lesilesw| ) | P
D
L1 0 O [ 500 T O O O O T S Y I O III, 1 T O Y I A
Figure 10
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Mutltiplying in Phase 2

Multiplying in Phase 2 (total control cards) always
involves three labels. One label identifies a fixed- or
group-multiplier. A second label identifies an accumu-
lated multiplicand, while a third label identifies the
product.

In establishing the size of the product, the same
rule applies. However, because the multiplicand factor
is an accumulated total, the maximum number of
digits expected in the multiplicand must be predeter-
mined before setting up a product work area.

Having determined the size of the product, make
the appropriate C and S entries on the constants con-
trol cards coding-sheet (Phase 1) to set up the product
work area.

During the Phase-3 (detail) portion of the program,
a fixed multiplier set up with a constant control card,
or a group multiplier punched in a specific detail card
within the control group, is moved to the MPR portion
of the product work area. The detail multiplicands are
accumulated in a storage area labeled, for example,
MCD. On any given total level in Phase 2, multipli-
cation is specified by making the entry in columns
6-12 as shown in Figure 11.

Entry @ multiplies the accumulated multiplicand
labeled MCD (or any other label chosen by the pro-
grammer) by the fixed- or group-multiplier moved to
the MPR portion of the product work area during
Phase 3. The product is developed in the product work

area labeled PDT (or any other label chosen by the
programmer). For example, in a payroll application,
the multiplier might be labeled RTE (rate), the mul-
tiplicand HRS (hours), and the product GES (gross
earnings). In another application, the multiplier might
be labeled UNP (unit price), the multiplicand QTY
(quantity), and the product AMT (amount).

Division

Whenever FARGO report specifications involve a di-
viding operation, a work area for accommodating the
dividend and developing the quotient and dividend/
remainder must be set up in storage with constants
control cards in Phase 1. The size of this work area
must be equal to the sum of the number of digits in the
divisor and dividend, plus 1. Assuming a 3-digit di-
visor and a 4-digit dividend, the size of the work area
can be readily determined by the following formula:

3 (divisor) plus 4 (dividend) plus 1 = 8-position work area.

Having determined the size of the work area, set up
the area in sections to permit addressing specific
locations of the quotient, dividend, and dividend/
remainder. These sections must be set up in proper
sequence, which may vary, depending on the size of
the dividend and the divisor. For the example used,
the following analysis of the problem illustrates how
this sequence is established.

TOTAL CONTROL CARDS — PHASE 2

A = Add

$= s“b"?" . Summary Punch Clear
- Be- |@ = Multiply L = Load Edit Control Word | E = Edit Column Split Accum,
~| fore |% = Divide M = Move Constant Data M = Move

i Print | M = Move Z = Move and Suppress Zeros | 7 = Move and Suppress Zeros

> A N — ..
= Label Label P.n'nt Label Print P‘Td' D _ Move Digit Label
% Positions Positions Positions Y = Move Zone s
“ls »

s K From To From From To From From To From To From To To
1123 4/5]1617 2110 1213114 1617 19120 22123124 26127 29/30 32(33 35|36 38039140  42{43 4514647 49
. (EE LIl AN NN N BN
T L LT I L gt L1111 L

Figure 11
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PROBLEM ANALYSIS

NENEREEE

8-position area required for example used.

Counting from the low-order position of
the work area, draw a line to the left of
the length of the divisor plus 1.

3 (divisor) plus 1 = 4.

Hllhll

Quot. |
lx|x|x]x| | | | | To the left of this line, a 4-digit quotient
is developed.
The units position is the address of the
quotient upon completion of the divide
operation.
Dividend

+
x|x|x|x| The 4-digit dividend with a plus sign in
the units position is placed in the low-
order positions of the work area with a
zErRO and ADD instruction (P).
The high-order position of the dividend
must be addressed when executing the
DIVIDE instruction.

Quot. Div/Rem

[

+ +
|x|x|x|x}0|x|x|x| The units position of the work area is
the address of the dividend/remainder

upon completion of the divide operation.

With a 3-digit divisor, the dividend/re-

mainder is always less than the divisor.

Therefore, the position immediately to

the right of the quotient is always zero.

To set up the three sections of the work area in the
sequence established by the foregoing analysis, make
three entries in the constants control card coding-sheet
as shown in Figure 12.

Entry C (constant with a word mark) sets up the
4-digit quotient section of the work area.

The first entry S (constant without a word mark) sets
up the high-order position of the dividend. This posi-
tion is addressed when executing the pIVIDE instruc-
tion.

The second entry S sets up the remaining low-order
positions of the work area, thus establishing the 8-
position work area required for the example used.

In some problems, the analysis will show that the
quotient area and the dividend area overlap; that is,
the high-order position of the dividend extends further
to the left than the low-order position of the quotient.
Example: 5-digit dividend, 2-digit divisor.

Quot. {D/R
ix/xlxix]xfofxix
Dividend

[T Ixix[x|x|x]

In such cases, the work area is set up in four sections
as shown in Figure 13.

Other variations are presented later in this manual
under Half-Adjustments of Products and Quotients.

CONSTANTS CONTROL CARDS — PHASE 1
c Column 1 C = Constant with a word mark; S=‘Constant without a word mark
No. Label Columns 2-3 = Size of Constant Word
: Pos. Columns 4-6 =label to identify Constant Word
Columns 7-72 =Field for punching Constant Word (66 characters maximum)
112 3|4 617 10 15 20 25 30 35 40 45 50
(NOTE: Blanks instead of zeros could be used in columns 7-10 if desired)
L LT e T2 = O T 1 e U o A o
Y (R - C A L 1 1 e O o
1 KB T i € R N 1 O O I
I O e 0 A B B I O O
Figure 12
CONSTANTS CONTROL CARDS — PHASE 1
Column 1 C = Constant with a word mark; $ = Constant withouf a word mark
c No. Label Columns 2-3 = Size of Constant Word
" pos. ae Columns 4-6 = Llabel to identify Constant Word
§ Columns 7-72 =Field for punching Constant Word (66 characters maximum)
112 3|4 617 10 15 20 25 30 35 40 45 50
This label is never referred to in the program.
C030000|010|ll|IIIIlllllll!rdllIlllflthldlilldlllllll||Id1|c|lllll‘ll
This label addresses the high-order position o: e dividend when executing the divide instruction.
SOID/VOIIIIIIiIIIIIIlIlIIllpollllllllll A T Y T Y A O B B
This label addresses the low-order position of the quotient.
éo’awroi|IIIlIﬁlIiTIIllIIIVIIII!I%1TJIJJ1IIIII[11]IIJJ
This label addr the low-order position of the dividend an nder,
slol3[plr R ojo10; | [ThEMePe aodrerer e 9w oTE FoUEm of e AR M B T
A T T T T T T 2 I O vt O B
Figure 13
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Dividing in Phase 3 with a Fixed Divisor
Assuming that the fixed divisor (3 digits) is set up in
storage with a label rix, and the 4-digit dividend is
punched in detail card columns 21-24, the divide in-
structions are recorded in detail control cards Phase-3
coding-shect as shown in Figure 14.

Entry P zeros (resets) and adds the dividend punched
in columns 21-24 in the four low-order positions of the
work area placing a plus sign in the units position, if
the dividend is positive.

Entry % addresses the high-order position of the
dividend, divides it by the fixed divisor, and develops
a 4-digit quotient in the high-order positions of the
work area labeled QNT.

Following the divide operation, another entry moves
the quotient to print positions and/or to accumu-
lator identified by a constant label. If the quotient is
to be punctuated, an edit control word is first loaded
into the desired print positions; the quotient is then
moved to the same print positions with an E (edit)
instruction.

Dividing in Phase 3 with a Variable Divisor

Dividing with a variable divisor can be specified for
all or any specific type of detail card. Assuming that
the 4-digit dividend and the 3-digit divisor are
punched in columns 21-24 and 25-27, respectively, the

entries are made in columns 56-68 as shown in Fig-
ure 15.

Entry ? zeros (resets) and adds the dividend punched
in columns 21-24 in the four low-order positions of the
work area placing a plus sign in the units position, if
the dividend is positive.

Entry % addresses the high-order position of the
dividend, divides it by the divisor punched in columns
25-27, and develops a 4-digit quotient in the high-
order positions of the work area labeled QNT placing
a sign in the units position of the quotient,

Dividing in Phase 2

Dividing in Phase 2 (total control cards) involves an
accumulated factor that may be either the dividend
or the divisor. Once the sizes of these factors are
known, appropriate C and S entries, as previously de-
scribed, are made on the constants control cards cod-
ing-sheet (Phase 1) to set up the work area.

Assume that the accumulated factor developed in
Phase 3 (detail portion of the program) under the label
AMT (amount) is to be used as the dividend. The
divisor is either a fixed- or a group-divisor, properly
identified with any label chosen by the programmer.
On any given total level in Phase 2, division is specified

DETAIL CONTROL CARDS — PHASE 3
E = Edit = Eds A = Add; S = Subtract
L= Load Edit Control Word ; :"” DETAIL CARD DATA @ = Multiply; % = Divide
Type of M = Move Constant Data _ ove ? = Zero Add; ! = Zero Subtract
. . Z = Move and Suppress Zeros Z = Move and Suppress Zeros D = Move Digit; Y = Move Zone
Detail Special 4 or D = Move Digit D = Move Digit M = Move
o Card 7 position Column Split Y = Move Zone Y = Move Zone Z = Move and Suppress Zeros
C = Char. 1401 Instruction [ D = Move Digit Print Punch Dota Card Print Punch Data Card
Z=Zone + (actual) Y = Move Zone Label Positions Positioms Columns Positions Positions Columns Label
§ card {€|° bl wer
Cols. |Z]JP| A [ From To y| From From To From To From To From To From To From To From To
1123 s5|6]7|8 IQLII 131415 1718 20J21}22 24|25 27[28 3031 1334 7138 4041 43144 46147 49|50 52|53 5515657 59|60 62|63 65
]
L0 W N NN N N NS N NN N S R R RN N T N
D
L40.4).3F. 31,1 I I [ I Y A A R O [ I A O I A - I I V). 4TI
]
[ [ [ N A O O I I A |!I|l|[l||l|e|,IIILIIII
Figure 14
DETAIL CONTROL CARDS — PHASE 3
E = Edit = gdi A = Add; S = Subtract
L= Load Edit Control Word : :;:" DETAIL CARD DATA @ = Multiply; % = Divide
Type of M = Move Constant Dota — Move 7= Zero Add; ! = Zero Subtract
Z= Move and Suppress Zeros 2 = Move and Suppress Zeros D = Move Digit; Y = Move Zone
Detail Special 4 or D = Move Digit D = Move Digit M = Move
Card 7 potition Column Split Y = Move Zone Y = Move Zone Z = Move and Suppress Zeros
C = Char. 1401 Instruction | D = move Digit Print Punch Dota Card Print Punch Data Card
Z=Zane i (actual) Y = Move Zone Label Positions Positions Columns Positions Positions Columns Label
Bl caad [€]0 e s i
V! Cols. [Z]P A B From To From From To From To from To From To From To From To From To
1]12)3 56|78 oM 1311415 1718 20]21)22 4|25 7128 30131 3334 36‘3738 40/4Y 43|44 46)47 49|50 2153 55|5657  59{60 _ 62|6: L.}
D
XIXIXX[Y | I [ Lyl Lol Plea|azyg | | |bR
D
XXX |11 ] 1] Ll Llleedrelrelnd Lebrt eyl Ploxsiozl || |y
1] .
Il [ | Ly Ll it {il Lot jrd 1 Y I I I
Figure 15
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by making the entries in columns 6-12 as shown in
Figure 16.

Entry P zeros (resets) and adds the accumulated
amount (AMT) in the low-order positions of the work
area (D/R).

Entry % addresses the high-order position of the
dividend (DIV), divides it by the divisor (xxx), and
develops the quotient in the high-order positions of
the work area labeled QNT.

Assume that the accumulated factor developed in
Phase 3 under the label QTY (quantity) is to be used

as the divisor. The dividend is either a fixed- or a
group-dividend properly identified with any label
chosen by the programmer. On any given total level in
Phase 2, division is specified by making entries in col-
umns 6-12 as shown in Figure 17,

Entry ? zeros (resets) and adds the fixed- or group-
dividend (xxx) into the low-order positions of the
work area (D/R).

Entry % addresses the high-order position of the
dividend (DIV), divides it by the accumulated quan-
tity (QTY), and develops the quotient in the high-
order positions of the work area labeled QNT.

TOTAL CONTROL CARDS — PHASE 2

A = Add

B S :ASub"rc‘:c: o Summary Punch Clear
“- e- | @ = Multiply L = Load Edit Control Word | E = Edit Column Split Accum.
~| fore |% = Divide M = Move Constant Data M = Move
e Print | M = Move Z = Move and Suppress Zeros | Z = Move and Suppress Zeros
>
3 . K — i,
= Label Label Print Label Print Punch D = Move Digit Label
= Positions Positions Positions Y = Move Zone
2ls e )

s K From To From From To From From To From To l From To To
2z 4lslelr  olic i2liaia 16z 19[20 22023524 26l27 29130 3233 35/36 38f3940 _42(43  45l46la7 49
T

X| || RAMTDIIR (| SETEINERENE NN NN - L
T xxx standing for abel chosen hy the programmer tof identi e
X[ || Paxxx D)7V fixed of group| divior) | | I I T B I B B [ I Ll
T
| | | ! [l [ | ] [ ] || [ [ | | | || [ | | |
Figure 16
TOTAL CONTROL CARDS — PHASE 2
A = Add
s= Sub’r?c' . Summary Punch Clear
o B |@ = Moltiply L = Load Edit Control Word | E = Edit Column Split Accom.
~| fore |% = Divide M = Move Constant Data M = Move
T2 Print M = Move Z = Move ond Suppress Zeros | Z = Move and Suppress Zeros
> N X - .
= Label Label P,",M Label Print P‘fnfh D = Move Digit Label
< Positions Positions Positions Y = Move Zone
E S 'l S

s ¥ From To From From To From From To From To l From To To
11213 4/51617 o110 1211314 16117 19{20 2212324 27 29130 32133 35|36 38139140 4243 45146147 49
T 9 (xxx| standing for label |chosen bylr the) pro?ramme identify the

X| | JXIXXR Y| | fixed pr|group diyidend)| L ]| [ ! [ L] L1
T | :
TIX] B QTY D/ IV I [ O N A ol | |
T i : [
| L1 I O O I Y A I -

Figure 17
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Half-Adjustments of Products and Quotients

Products and/or quotients may be half-adjusted
(rounded) by adding 5 to the position in the product
or quotient immediately to the right of the wanted
result. If the position to which the 5 is added stood at
5,6,7, 8, or9, a carry occurs to the units position of
the wanted result, thus rounding the product or quo-
tient by adding the carry-over 1. If the position stood
at 0, 1, 2, 3, or 4, the carry does not occur and the
product or quotient is not adjusted. This procedure
is often used to round out results to the nearest cent.
" The following examples illustrate.

Product Adjustment

Assume a 4-digit multiplicand (with two decimals)
and a 3-digit multiplier (all decimals).

EXAMPLE
Rule for placing the decimal point in
the product:
34.85 The sum of the number of decimal
X . 125 positions in the multiplicand and
Product . the multiplier equals the number

of decimal positions in the product,

V5 adjust )
4.36]125
Rounded Product ! Dropped decimals

PROBLEM ANALYSIS

FITHIT] 1] 4-digit multiplicand plus 3-digit multi-
MPR plier plus 1 = 8-position work area.

1
[x|x|x| | | | | | 3-digit multiplier area (label MPR).
125

PRODUCT %
|O]x[x]x|x|x|x|x|
00435625

Units position of developed product (label
PDT). Upon completion of multiply op-
eration, sign in this position must be
moved to the units position of Constant
t 500 (label RND).
500 RND with sign must then be added into
the 3 low-order positions of the devel-
oped product.
Units position of wanted product.

AD] PDT

t
x|x[x|

T
|0]x|x]x|x
125

00438

Units position of adjusted product (label
ADYJ). Sign in units position of PDT must
be moved to units position of AD]J.
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To set up the three sections of the 8-position work
area (MPR, ADJ, PDT), the constant 500 (RND), and
an edit control word (ECW) to edit the adjusted
product, five entries are made in the constants control
cards coding-sheet as shown in Figure 18.

Characters &CR in the edit control word are not
required if the products are always positive. The zero
(0) to the left of the decimal point suppresses all
insignificant zeros to the left of the decimal point, and
the & causes a space between the units position of
negative amounts and CR symbols. Examples of edit
printing:

09
4.36
15.08

07 CR
8.39 CR
29.06 CR

To make proper entries on the coding sheets for this
example, base the specifications on the following as-
sumptions.

1. Multiplication is to be accomplished for all detail
data cards (Phase 3).

2. Multiplier is punched in columns 21-23, with an
X punch in column 23 if negative.

3. Multiplicand is punched in columns 31-34, with an
X punch in column 34 if negative.

4. Adjusted product (positive or negative) is to be
edited and printed in print positions 101-109, with
no sign if positive, and cr symbols if negative.

To accomplish item 4, make the following entries in
addition to those required to perform the basic mul-
tiplication.

1. Move the plus or minus sign from the units position
of the developed product to the units position of
the constant RND 500.

2. Add RND with sign to the low-order positions of
the developed product (PDT).

3. Move the sign from the units position of PDT to
the units position of the adjusted product (ADJ).

4. Load edit control word (ECWbb0.bb&CR) to print
positions 101-109.

5. Edit and print AD] in print positions 101-109.
Seven entries are required in various columns of

detail control cards (Phase 3) coding-sheet as shown

in Figure 19.



CONSTANTS CONTROL CARDS — PHASE 1
Column 1 C = Constant with a word mork; $ = Constant without a word mark
No. Lobel Columns 2.3 ==Size of Constant Word
;’ Pos. Columns 4-6 =" Label to identify Constant Word
Columns 7-72 == Field for punching Constant Word (66 characters maximum)
1]2 34 617 10 15 20 25 30 35 40 45 50
Clo3mpiRlo0ol | | | | l)l I T T T O I I I A O I A I
Work Area ) ‘
S°l4DT®m||1|11h1|111111111111|11111;111ﬂ|11 L 111
503P’DT0:0IOII||L[)III!I|I'IIIIJIJJIIIiIIllIlﬂI]I‘Illlll
? 1/2 t C .
clo3RMD|sToor | | AR L i ]
COIECW : (O] | ICIRI | | [ |4 bbb b bbb bbbl
1 AEEEEEEEEEE R e |
Figure 18
DETAIL CONTROL CARDS — PHASE 3
A PR
M = Move Constant Data ave ? = Zero Add; ! = Zera Subtract
Type of Z = Move and Suppress Zeros 2= Move and Suppress Zeros D = Move Digit; Y = Move Zone
Detall Speclal 4 or D = Move Digit D = Move Digit M= Move
Card 7 position Column Split Y = Move Zone Y = Move Zone Z = Move and Suppress Zeros
C = Chor. 1401 Instruction | D = Move Digit Print Punch Data Card Print Punch Data Card
Z = Zone * (actval) Y = Move Zone Labsl Poaitions Positions Columns Positions Positions | Columns Label
c " *hw
3 g:?: zg A B From To From From To From To From To From To From To From To ,| From To
11213 5| 61718 womn 1311415 17]18 20’2’1122 24|25 7128 3 4 36137138 4001 44 147 4930 52(53 ¢ 62)
PIX X IXIX (X | 11 |1 L1 1 [l 11 [ |1 LLp bl dld |1 ?0|»Zl/ o123 | | P
PIXIX| XX |x | L1 |1 |1 [ 1 L1 {1 | | Pl it [ L1 1 |t @1"13” 0314 | | PIaIr
PIXIYixXXX) |t ) L1 NN I O O O I 2 I O O I T . 3L/
PIXIOXIX | iy L) Lf]1 RN pL et bl AL L RMDIAIDIT
oIy XXX L]l DLyl N pefrr e e 1 (PInTARN
PIX XY IX|Y |1 [ [l L JUECim o] f(e19) | 1] | | ] | [ | L1l ! Ll [ Lttt
ol xl i XX (X |1 11 ] 1 L1 Jelaprizop|1e9] ¢ || || | [ [ L1 L. | [ [
° 1 | 1 (| [l [ L1 | I | [ |1 Il I o I | [ [ [
Figure 19
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Quotient Adjustment
Assume a 6-digit dividend (with two decimals) and a
3-digit divisor (with no decimals).

EXAMPLE
0034.856 «—Extended quotient adjusted to 34.86 by

125)4357.12¢ adding 5 to the units position.
375
607 Rule for placing the decimal point
500 in the quotient:
1071 Number of decimals in the divi-
1000 dend minus the number of deci-

712 (end of actual mals in the divisor equals the

dividend) number of decimals in the quo-
625 tient.
870 (dividend
extended)
750
120 (end of
division)

PROBLEM ANALYSIS

P11 || 7-digit extended dividend plus 3-
digit divisor plus 1 = 11-position
work area.

Quotient
ITTT1 V1YV 1] ]| Line to the left of the number of
digits in the divisor plus 1 locates

the extended quotient including sign

in the units position.

Dividend *
11 il |
.12 0 «—Units position of extended divi-
dend (label EXD). Supplied by mov-
ing constant 0 or blank to EXD.
Units position of actual dividend (la-
bel ACD). To signal end of division,
sign in this position resulting from a
ZERO AND ADD instruction must be
removed and transferred to the units
position of extended dividend before
executing the divide instruction.
High-order position of actual divi-
dend (label DIV). This position is
addressed when executing the divide
operation.

t s
|x]x|x|x|x|x|x}0]x|x|x]|
0034856l0120

4

Units position of extended quotient
(label EXQ). Upon completion of the
divide opcration, sign in this posi-
tion must be moved to Constant 5
(RND).

RND with sign must then be added
to units position of extended quo-
tient.

Uui4

of EXQ must be moved to units po-
sition of ADQ.

X
Y
t Units position of adjusted quotient
(label ADQ). Sign in units position
High-order position of ADQ.
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To set up the various sections of the work area in
the proper sequence and to set up other required con-
stants as analyzed in the foregoing, make entries in
the constants control cards coding-sheet as shown in
Figure 20.

To make the proper entries on the coding sheets for
this example, base the specifications on the following
assumptions. ‘

1. Division is to be accomplished for all detail data
cards (Phase 3).

2. Dividend is punched in columns 31-36, with X
punch in column 36 if negative.

3. Divisor is punched in columns 37-39, with X punch
in column 39 if negative.

4. Adjusted quotient (positive or negative) is to be
edited and printed in print positions 101-111 with
no sign if positive and cr symbols if negative.

To develop adjusted quotient as specified, make
entries in the various columns of the detail control
cards (Phase 3) coding-sheet as shown in Figure 21.



CONSTANTS CONTROL CARDS — PHASE 1
c Column 1 € = Constant with a word mark; S = Constant without a word mark
No. Label Columns 2-3 = Size of Constant Word
: Pos. Columns 4-6 = Label to identify Constant Word
Columns 7-72 =Field for punching Constant Word (66 characters maximum)
1]2 3]4 617 10 15 N2o - dzs 30 35 40 45 50 55
ever referred to in the program,
clojdloslolooool | | f L LTl ] ANAEEER RN NN
High-order position of actual dividend.
slof|Bieiviop | | L bbb P bbbttt et by
ol B Low-order position of adjusted quotient.
S Apl@le) | (bbbt et N e bbbt
v lo Low-order position of extended quotient. ( WO A
Slojtf€xi®o |yt e e r e vttt et e e e
X Low-order position of actual dividend. \
503ACD0|0I0IIIIIIlIllIIrIdI llIflllcldldlvildeldli|I||IIIIIIIIIII!IH
» Low-order position of extende nd,
SOleDO!IIlIIIIlIllllIIlII|IIIII[lIIII[IHIIIIIIIHIJIJ,H
, Constant zero to extend dividend,
clof|zRolo] | | | bl 11 l[lillulIJ[IIIIIIIIlJIIIIIIIlIIlIiIIl
Constant 5 to half-adjust quotient.
CIOVIRNMDUST | Lt LTttt e e et e ety
. Edit Control Word,
C’/&CWI/qlIIOI‘!II&ICIRIIIllllll|I|IIlIlII}lllJIllIIlIliIIi‘J.lJ
' Constant blank d to move blank to units po ctual dividend,
clorlalel [ e ek 4Bl Tuvicen e phacdd i The ek, ated wich 4 Zei’| | | | |
and Add instruction.
II[[II![IIIIIIIIIIIIIllllllllilllllllllllllllllll
Figure 20
DETAIL CONTROL CARDS — PHASE 3
f. : f::d Edit Control Word ;ZE:“ DETAIL CARD DATA A@==AA:SI;ﬁ2I;;; S{Vt::bga;:vide
M = Move Constant Data ove ? = Zero Add; ! = Zero Subtract
Type of 2 = Move and Suppress Zeros Z = Move and Suppress Zeros D = Move Digit; Y = Move Zone
Detoil Special 4 or D = Move Digit D = Move Digit M = Move
Card 7 position Column S$plit Y = Move Zone Y = Move Zone Z = Move and Suppress Zeros
C = Char. 1401 Instruction | p = Move Digit Print Punch Data Card Print Punch Data Card
Z = Zone * (actual) Y = Move Zone Label Positions Positions Columns Positions Positions Columns Label
° C *wh AW
3 “::‘;?f Zg A B From To From From To From To From To From To From To From To From To
11213 slelzla __ion1__1ali4lys 1718 20[21022 2425 2702 313334 36]37[38  40{41 43|44 46|47 49[50 53 5657 59 82063 6
PIXIXIXIX [ I O D N I O I A Lol bbb e st 1l ZIRieEXD
CLX XXX N Li 1] I O I T A Ledrrtra bttt fledizjoisiel || Ace
L2 XXX LL]1] Ly 0 O O O A O Ll bre b b b Y o1 e biEXxp
PXXXE L] LL]1 Loyl Crlr b b bre Y |sitkAcp
OLXIXDXX] L] 1] Ll Lol Ll et pedigesngl 1L D1
OIXDOX X L1 Lt 1] T O O O Lol brr e e Y b EXelRivy
PIXX1X1X Ll ]l R 0 Y T A [ A O I L] L1 [RMDIEIX
i FAESEO.A03 I I Ll I O O A I T Lot e ey e p o EixalAbe
Of x| xxix L3l N (B LA ATV N T Y I O I O
PIXLALNX g1 I I (3737 V=] VA CATA VA VAT AT S N A I T T O Lyt
o | I 100 1 N 1 I A T T 1 I O O O B
Figure 21

29



FARGO General Program Operation and

1401 Core-Storage Organization

The following table describes in summary the se-
quence of events occurring during the loading of the
combined FARGO program decks and the control
cards punched from the coding sheets.

Code in

Column 77 Program Operation and Core-Storage Organization

0

30

FARGO Phase 1 program is loaded temporarily into
locations 2618-3313.

FARGO program is loaded permanently into loca-
tions 3314-3699 during Phase 1.

Phase-1 control cards coded M, B, C, and S modify
the permanent FARGO program, load up to 50 con-
stants into storage beginning with location 333, and
set up a table in locations 3700-3999 indicating the
location of each constant.

FARGO Phase-2 program is loaded temporarily into
locations 2306-3313, canceling out the temporary
FARGO Phase-1 program.

Phase-2 control cards coded T generate total instruc-
tions and load them into locations immediately fol-
lowing the constant area.

FARGO Phase-3 program is temporarily loaded into
locations 2301-3313, canceling out the temporary
FARGO Phase-2 program.

Phase-3 control cards coded D generate detail in-
structions and load them into locations immediately
following the total instructions. The last instruction
generated in Phase 3 will be BE66.

FARGO Phase-4 program is loaded into locations
3023-3313, canceling out a portion of the temporary
FARGO Phase-3 program.

Phase-4 control cards coded H load the report-head-
ing information into locations immediately following
the last BE66 instruction generated in Phase 3.
The constant table in locations 3700-3999 set up
during Phase 1 is cleared and the Phase 4 control
cards coded F load the field-headings information
into this area.

Location 2358 (or less) up to location 3313 is avail-
able for storing patch subroutines.



FARGO Report Examples

Register of Earnings and Deductions

This report will be listed on blank paper. Specifications

include the following operations:

1. Report and Field Headings with overflow and page

numbering.

. Minor and Intermediate Controls.

. Group-indication of control fields.

Addition and Subtraction (two types of detail data

cards).

5. Three minor totals, three intermediate totals and
three final totals. All amounts listed and total-
printed will be edited.

Report format and completed FARGO coding
sheets are shown in Figures 22-A to 22-E. An exam-

ple of the finished report is shown in Figure 22-F.

A0 o

Remittance Statement and Voucher Check
Statement and voucher check will be prepared on
preprinted inverted forms. Statement portion of form
provides for listing of debit and credit accounts pay-
able items (4 types of detail data cards punched 1-4
in column 7), total printing of date, vendor number,
and an edited statement total with floating $.

Voucher check provides for date, vendor number,
check number, and edited check amount with floating
$ on one line. This is followed by a space and 3-line
printing of name, address, and city read into storage
from a card punched — (1l-punch) in column 7. A
fourth line address, when required, is read into stor-
age from a trailer address card punched & (12-punch)
in column 7. Name and address cards precede detail
data cards.

Specifications include punching of a summary card
for both valid and void (overflow) checks. The sum-
mary cards, including those punched for void checks,
will be used to prepare check registers and for check
reconciliation.

Valid checks are printed and summary punched
with FARGO instructions. Void checks are printed
and summary punched with instructions from a patch-
ing subroutine.

Format of Remittance Statement and Voucher
Check and completed FARGO coding sheets are
shown in Figures 23-A to 23-G. Patch subroutine card
format is shown in Figure 23-H. Examples of state-
ments and checks are shown in Figure 23-].
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[0
: EMP.TOTALS 115.00
O
I
I
O
I
|
o |
I
|
O !
|
|
O (
| EMPLOYEE NO.
o I DEPT. SERIAL AFTER TAXES
[
{ 11 23919
| EMP.TOTALS .00
O | i .
| DEPT.TOTALS 450.00
i
O
-BJT/W——W
} 126 01060 192.50
o) |
|
| EMP.TOTALS 192.50
© : 124 01070 225.00
o' EMP.TOTALS 225.00
|
| 124 01080 155.45
ol
|
| EMP.TOTALS 155.45
O DEPT.TOTALS 572.95
I
OI
| FINAL TOTALS 11,355.80
|
O
|
1

DEDUCTIONS

3.75

.00
8.85

1.25
3.00
'80
5.12
18.72

.00

25.00
3.95
28.95

5.63
10.00
15.63

EARNINGS DEDUCTIONS

5.00
5.00

49.58

16.50
22.15
3.10
u1.75

25.00
25.00

22.00
10.00
32.00

98.75

1,00L4.25

REGISTER OF EARNINGS AND DEDUCTIONS - PAGE 1

NET PAY

125.75
3.75CR
1.10CR
4.00CR

116.90

85.00
U, 75CR
80.25

108.92
1.25CR
2.00CR

.80CR
LQ7CR
102.80

200.95

185.00
185.00

160.00
25.00CR
3.95CR

131.05

115.00
5.63CR
10.00CR

99.37

REGISTER OF EARNINGS AND DEDUCTIONS ~- PAGE 2

NET PAY

5.00CR
5.00CR

410.42

192.50
16.50CR
22.15CR

3.10CR

150,75

225.00
25.00CR
200.00

155.45
22.00CR
10.00CR

123,45

474.20

10,351.55

0O 0O o o o o o6 o o o o 0o o o o o

o O o o O ©°

fl

O 0O 0O 0o 0o o o o

Figure 22-F. Register of Earnings and Deductions Report
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mM . INTERNATIONAL BUSINESS MACHINES CORPORATION ’ Form X24-5436.

. e 1BM 407, 408, 409, 1403 AND 1404 PRINTER SPACING CHART Printed in U.S5.A.
CARD TYPES FIELD HEADINGS/WORD MARKS 6 Lines Per Inch Printing span:
NAME AND ADDRESS CARD A «——1BM 1403, Model 1 | 1 1
- (11 panch) in column XXX XX XX DX XX R D XX T DX B R X X T X X DX XXX X T O S I I I I I I iaIn
Tnin.zn.m ADDRESS CARD. (FOURTH LINE) EERA T T L ! !
G(T punch) in column 7 T T T T ] ORIIRIXIXIX TITIT REPORT SPECIFICATIONS ]IIE:
[ DATA CAED umm— —
in co) ~2 in col
%ﬁtﬁhﬂﬂ-ﬁlm | TIITTTTT TIITTIITITITTTTTIIITIITINT | mASTER REPORT CONTROL CARD - List IEE
SUMMARY CARD CONTROL BREAK CONTROL CARD - Minor Control on Vendor (columns 1-5) ;
- TITTITIIOITITTIIPITI{TTITIATITITIIT | pETAIL CONTROL CARDS ]I%
) ‘_G L.U E pllyradusct 3 4 i € All - Move Vendor {columns 1-5) to VEN
SZBwe  menswn ] 140 100 [BBIONIZIBAL [ Au - Branch to patch subroutine to test for overflow (see Figure 23-G) ﬂmzu
- . 1 | Gmﬂ.l » Compe.uy — End N. Y. ; i] Code !
~ ° 2l O tWeencose [ Invoice Ref] Invoice or Discommt or | 8 " 1 O | - Move Name, Address and City to NME, ADD and CTY; space 1 (see NOTE) 1
D ® : V check in full [ Mo.[Day ber| Claim Amount Al S OUNT | & Move Trailer Address to TRL; space 1 ]
hel ® pay of ! 1
- P mEIEENG) :mw XX | XX [XXXX | XX ¢ XXX XX 1| XX9XXX.XX : O 1 Edit Inv. Date (IDA); Move & Zero Suppress Reference; Move Code; Edit
- ° le | XX | XX [ XXXX XX s XXX XX |3 | XX9XXXXX= |, 2 Amount (EC1) add Amount to TOT; space 1 L
- P 1 1 XX | XX [XXXX [ XX ¢ XXX o« XX 2] XX XXX.XX i 3 Move Zone (-) in column 6 to column 37; Edit Inv. Date, etc. same as 1
- . 81 O !copes: XX | XX | XXXX XXy XXX XX |8 | XX XXX XX~ |1 O 4 for codes 1 and 2 I
- o L) 1 I
(d 11 1
1 N
s * 1.2, Claims b |
; Ps ;l_l_ O i3 b e} ]
- @ Tl Y4, Allowances ! X
= - 13 ! H !
=% . ul 0, \ O 1
= ° 15 \ — ! Overflow - Execute patch subroutine L
" ° 1 | DETACH CHECK XX/ XX/XX [XXXXX | TOTAL PAID —# $XX 1 XXX . XX : TOTAL CONTROL CARDS ]
= ° 1171 O ! BEFORE DEPOSITING Date Vendor i O Before print skip to carriage tape chamnel § 1
™ ° Eafh ] L T T TR - - Move Statement and Check Date (SCD) to print area ]
s o 13 Move € Zero Suppress Vendor (VEN) to priot area \
S . a O GENERAL MANUFACTURING COMPANY : o Edit (EC2) TOT and print {
- o 2 NOTE: Although the first printing line is X
A Y Endicott, N.Y. 1 i
8 ® 1 indicated on Line 4 of the carriage tape,
s . al| O GENERAL BANK us2 iy O printing of the first detail data card for 1
» ° £n AND TRUST CQ 320 g1 each vendor occurs on Line 5 if only ome 1
P - -] o ENDICOTT, N.Y. :O address card or on Line 6 if two address 1
. g 2 is i
= s 3 myrone [ m W i ol ywe— R . cards. This is becanse the last courel |
» Py | ] . card of each type of card to be p [}
= o =) ORDER OF 1XX7%%7%XX | XXXXXI XXXXX | $XX 5 XXX - XK gh! : requires @ space code (rule). On \
===‘--..'oua-~- all O ' O Before print skip to carriage tape channel 6 { forms peinting starts on Line 4. 1
s FEl XXXXXXXXXXXXXXXXXXXXXXXX ] A4d "1 (ONE) to Chack No. (CKN)
« . 3 XKXXXXXXXXXXXXXXXXXXXXX  GENERAL MANUFACTURING COMPANY (i) Move Statement and Check Date (SCD) to print area -
- e 2| O XXXXXXXXXXXXXXXXXXXX O & Zewo § Vendor (VEN) to priat area 1
-~ A4 —1 ] uppress
P . ] | XXXXXXXXXXXXXXXXXXXXXX “H Move § Zero Suppress Check No. (CKN) to print area ]
Y » o 1 o Edit (EC2) TOT and print )
P . «lsli O H Move Statement and Check Date (SCD) to punch area 1
s :_____ el Move Vendor (VEN) to punch area ]
< ® 1 — | Move Check No. (CKN) to punch area {
s 9 3 O :We enclose Lﬂrir“ Tavoice or Discount or 'g AMOUNT | O Move TOT to punch are2; remove sign from units position of TOT i
g ° | check in fall ber| Claim Amoumt |  Allowance | ¢ oL o TOT oot )
: M W T T ————r in - ” —1 Space 1 before print N
= ® 4 Move Name (NME) to print area and print 1
s ° 7ja2 Move Address (ADD) to print area and print ]
s ® a Move City (CTY) to print area and print
E3 { 2 4 Move Trailer Address (TRL) to print area and print
& [ : Move CLR to TRL to clear Trailer Address and skip to carmiage tape chanmel 1 ot
M f - 41 4 DePTHS |
gls ° = TITTT I 1111 mormmrmg 2w~ o ez - 573 s In" 6
L3833 ° Verticol spacing 1/6” I Max. 18%" I 7'.7’: l‘/z" n”
E F ® 49 mmvsa---m—a-—u— varictons in ismidity. Dimensions of -
a ’ form should be coleslated from measwrements shown ond aol scoled from Hais deort. 6205)5MSP
v s 123 i 7lslslgl1 ooj1]2 lslalel1 7is]slof1 1j2l3fals 1]2/3l4lslsl7islelof12l3] aalol12] 012 Hlaloli[Z3l4]3] Y] oft
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FORM X24-6556
Printed in U.S.A.

IBM INTERNATIONAL BUSINESS MACHINES CORPORATION 71«1
REPORT . /ﬂ IBM 1401 DATA PROCESSING SYSTEM PROGRAM IDENTIFICATION  [7317475[7¢
T~ Okt FARGO REPORT SPECIFICATIONS ® Phases 4 and 1 o
PROGRAMMED BY j‘. DATE _/ -7-[/ / 0,/ I ¥4 Page_/ of f»_.
REPORT HEADING CONTROL CARDS — PHASE 4
H ?al Two Cards (one line) Card 1=Print Positions 1-66; Card 2= Print Posifions 67-132 I Sequence
] o Number
123 5 10 15 20 30 35 40 45 50 55 60
HlIIIIIIII'IIIIIIIIIIIIIIIIIbd/'f"farlllllI|IIIII||||III!IIJIIIIIIIJI
H2|||||||||I|Illlllllll/((?/llllll||||IIIIIIIIIIIIlIlIIIIIIIIIII
FIELD HEADINGS CONTROL CARDS — PHASE 4
F .g Four Cards (two lines) Card -1 =Print Positions 1-66; Card 2 = Print Positions 67-132 Sequence
v Card 3 = Print Positions 1-66; Card 4 = Print Positions 67-132 Number
1]2]3 5 10 15 20 30 35 40 45 50 55 &0 65 68 77178 80
ANENN NN ||l|lll|Illlll,IIIllllllllll||||||lll|IIIIJIIIIIIII pALARER]
F2|||I|||ll||l|l||||Ilvlbllll]lllIIIIIIIII||I||||||||I|||IJllll 7lol1]2
el LRt e it i rrtrretd Ll vttt ettt ettt ettt lrrrriy 7{0]1}3
rF4II|I|I|IIIIIIIII.J-*I"(!""‘IIlllll|I|l|||IlIIIIIlIIIIIIlIHIIIIlIIIIIII 7]0]1]4
7] NOTE: BLANK CARD PUNCHED # IN COLUMNS1, MUST FOLLOW LAST CONTROL CARD IN PHASE 4 Zo Lo—a ol E’—-tl st Atre Ll L X-Xi
MASTER REPORT CONTROL CARD — PHASE 1
Fields 1-4 = Group
R Page No. FIELD 1 FIELD 2 FIELD 3 FIELD 4 R
M s é:“t Print Data Card Print Data Card Print Data Card Print Data Card Print (First Card Minor) Sequence
= 6‘ 2 Positi Columns Positions Columns Positions Columns Positions Columns Positions M= Move Number
-4 M M M M Z = Move and
tlole From To [Z| From To From To Z} From To From To Z| From To From To Z! From To From To Suppress Zeros
1{2]3]«]5 7|8 10Jn 1415 1718 20[21  23]24] 27128 3031 33|34 3sf37j3s  40[41  43la4 47 49|§osr 53|54 sels7 seleo s 7272727777477 80
Mt Litll HEEEEENEEN |i||||JL|lJlllJ|ll |||||||| //////EH
CONTROL BREAK CONTROL CARDS — PHASE 1
Control Field
B s Card Cols. Sequence
“} From Fo Number
12]3  s5le s 77|78 80|
8|1/ 7] dAIS] First tevel Control (minor) 1{o]ef1
Bl2 ! [ Second I._evel Control {intermediate) 1]10i0|2
BI3] | | J | | | Third Level Control (major) 1]olol3
84l | | 1 [ | ]| Fourth Level Control 1/0]/0]4




or

D-eg 23y

FORM X24.6557
Printed in U.S.A.

IBM INTERNATIONAL BUSINESS MACHINES CORPORATION Jlalgl g
REPORT W Mtre f.,..J/l[;,L,,_a,(;“( IBM 1401 DATA PROCESSING SYSTEM PROGRAM IDENTIFICATION (731747576
FARGO REPORT SPECIFICATIONS  Phase 1
PROGRAMMED BY % ',,0"’4"'"'“' e DATE ___s2/72/6/ _ Page_at_of &
CONSTANTS CONTROL CARDS — PHASE 1

Column 1 € =Constant with a word mark; S = Constant without a word mark
c No. Label Columns 2-3 = Size of Constant Word Sequence
or Pos. ane Columns 4-6 =Llabel to identify Constant Word Number
s Columns 7-72 = Field for punchlng Constant Word (66 characters max:mum)
112 3|4 6|7 10 15 25 35 40 45 50 55 60 65 70 72|77|78 80
Edit Control Word to obtam s ace between month and day (invoice da’)
closlrplal (1@ 1Ll L T ARE NN NN NN N NN EENERER
Edit Control Word for amounts hste on sta
LIOECI|I;[IIOI-III—JII_IIIIIIIIllll_lllll!lllllllllIIIIIHHIHJ&IIIlllililll1020.
clirleelal | 1 o1y1 ol g BE PR WO R P RO RO AR ) ) L L L1 iesle
e d
ca?scbuavmfw,uu|1Vﬁ“|’“e"f?“°"e°“"1"‘?‘|“‘|‘s|°ﬁ“’|“|°?“?9"rddﬁ"‘i’|||\|||a|i|||\|:1|||||H|||||;| 10 4]0
endor
C.Ofl/f/VOIOIo[OIOIIIlIIl'i‘lllp!adllllllllllIllllII||IILI||[||l||||||l|||||||Ll[|||| 1,0/5/0
R "Tota. id" counter
CUZﬂJTOIOIOlOIOIOIOIII||I|II|||I|I||||IlblllIdl'liildledlllllgslgljl_llllllllIIIIIIIHIIH lolslo
# t nt i 7/ This card i d i
e 1 1T 2 T 0 1 1 O s e s A B R TS
¢a:daff||l|rlj|||CT’“T“P:’]t°"1°’T“ﬁthF°TT“‘PbF’||||1||111|||1||||||||ul||||||||1||| 1080
N rst 1
elaglwmel L e Lttt lhosle
¢01;4pp||,|,,|,|[N@1e mAfdes e Re) Ll L L Ll Ll L L L Ll 1dolo
claoleny| |y SN R L L Ll i reale
cJATRL|||||J||||Labl"l°“1"“l1'1“"1t1‘;‘f:;’h|hJ|||1||u|\|1111|1|11||||||1i|1|||||||||||1 1420
to t trailer inf .
elrale Rl T T e e T T i st
L L L LV el 4o
Ll L b L Lttt sle
RSN NN AN RN RN NN R
NN NN NN RN RN T
L L L L L b L L L bbb bttt slo
L bl L L b b b L bt b b b bbb bbbttt ittt s
L b Ll b L bbb b L L e b b L bbb Lt L bbbttt oo
EEEEEEEEEEEEE NN NN NN NN NN (A
NENEEEEEEEEE NN NN EaL
Ll b b b b bbb bbbt bttt
L RN NN RN BN
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FORM X24-6559
Printed in U.S.A.
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IBM INTERNATIONAL BUSINESS MACHINES CORPORATION Il-ﬂ‘)‘qf
REPORT (s Witoreri et Y IBM 1401 DATA PROCESSING SYSTEM PROGRAM IDENTIFICATION  [7374[75l76
a~ me_ FARGO REPORT SPECIFICATIONS @ Phase 3 ;o , ,
PROGRAMMED BY 7~ \J DATE r2/relbf Page_.? of &
e DETAIL CONTROL CARDS — PHASE 3
Ez f::s Edit Control Word E = Edit DETAIL CARD DATA %zzA,:f,‘{ﬁf,; s;f,bl“;:,,ide
M = Move Constant Data M= Move ? = Zero Add; ! = Zero Subtract

Type of Z = Move and Suppress Zeros 2= Move and Suppress Zeros D = Move Digit; Y = Move Zone After

Detail Special 4 or D = Move Digit D = Move Digit M = Move s

Card 7 position Column Split Y = Move Zone Y = Move Zone Z = Move and Suppress Zeros E3 Print | Sequence

C =Char. 1401 Instruction | p = Move Digit Print Punch Data Cord Print Punch Dota Card | Number

Z = Zone * (actual) Y = Move Zone | Label Positions Positions Columns Positions Positions Columns Label IS

2 ca [€|0 l l -

Ul cols. | Z]P A B From To From From To From To From To From To From To From To From To PIS K
112(3 56§78 10011 1311415 1718 20}21)22 24|25  27/28 3_0&31 3334 36{37]38 40|41 43(44 49150 2|53 S5 57 5960  62(63 65 69170 71|72]77(78
ol lAlLiL L1 L1 AREEENEEEEEEN L L Lt [ 11 JMaeit|o0is] | | |view] | 1| |slelr]o

(Origis alz coded NUOQ. {After testing the main FAR{GU program and examining the storage prinfout,

ob|AiLIL] |BIK1OLt| i rab dhaned tp BKDL (2201 | This is the|starginiy ogatlon of fat patcH sybyoutine) | || | 1) | | {1 | 1| | 11|11 | |sis]2]0
l=leteizlz) | 11| L1 I T O O I O Ll vt bt r it filmaogie3i) | wmel | || |s/elslo
°l-loeiziz] |t L1l N O A P I Lottt mo312053 | | A2 | | | |5]9]4]0
re7zy L [ I O T O LUyt i1 Mosihozidl |1 Cmy] [SiP]s|os o
oldloo izl | 11| 1 [ Ll el Ll et lr ma3iaos3 | | MRL |SiP]s|90¢]o
i LELVIS REEEEN Ll 1| e OplAojssieirigr | | | | | |Ejo|\188)7]2(81/|$161419 | | | | | Ll rid L | ]s512]7]0
o LEEIVIE L] Pl bt jzenzorsiome o2 f| | | | | | [ O O T R L | |s]elsio
ol L L L HECH 91216103157 | | | 1 1 |E[0R1/[9317|91216101318] (L L bl dsfose
d HCETVS Ll LLL ety meeriaogiefielofel | | ||| [ I | | |sltlo]o
oltiojargied | 1 Ll G oiglog ) | ||| EMKIXOI3I7|ANF 10818 | | | || JAKKKI0)317] | | TIO) 1SIPl/ st o
i e VIS I L1 LTDAosleng] | | | || |Eolei8oiz401/15101419] | | | || T I A I O O AR A
Pl 0 ¢ [ 11 1 L Ll r b an2opsiozelo2 4 | | || | RN | | Isiti3lo
uetvits NN L[ 11 feEC) 01601315 | | | | Elo31|a3i7(01216101315) (1 | L1t l il lil]sitialo
 ACILTYAS N L1l Lyt MOM7QW7Mﬂ6¢ﬁ4|| L N I I A T A T L | ]sltls]o
12001706 |y |y | Ll 1L JuECiloiglosig | || | | JE ¥xiXxo3i7|01figlo1s1s 1) L1 | A KKIXI o317 | | TieIr] {SIP]s|flelo
PRlojo 7] | 1] LI 1L 4T DIAlei1sToin1g | | | | | JEqoFofit|os1od|g] | | | || I O Ll |slf|7]0
P131091 70 | LLdld Lol fZei2eis02i/ 10214 | 1 | || Pl et L | |s|t|slo
*Bloerzid |y 1|1 Ll U |o316[01445] | | | 1| |EO31/|0317|0131L[O1A5] | | | | | Ll | | Is/tol0
PBlewrtld L b rre e bl rlrrpr i Maegiaaglosheladiel L f bbbl sidlee
PBlojogd | 11111 Yoseo3 7l totFlosisl | 1 | EN*o37lagiosis] 1111 AkxKe3i7 1 Tl 1S1P s e
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FORM X24-6559
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IBMO INTERNATIONAL BUSINESS MACHINES CORPORATION LL'L[ ,q 2
REPORT Bnittzeece fttimerHtond Youedor Ch£1BM 1401 DATA PROCESSING SYSTEM PROGRAM IDENTIFICATION  [737475l76
PROGRAMMED BY jg\ Q‘/an FARGO REPORT SPECIFICATIONS ® Phase 3 DATE ra Y P s/ Poge_ i of
i DETAIL CONTROL CARDS — PHASE 3
f - f::d Edit Control Word ;i‘::" DETAIL CARD DATA 'é::,::{ﬁi; e e

e S £ rd s Dt e

Detail Special 4 or D = Move Digit D = Move Digit M= Move g After

Card 7 position Column_Split Y = Move Zone Y = Move Zone Z = Move and Suppress Zeros g| Print | Sequence
C = Chor. 1401 Instruction | b = Move Digit Print Punch Data Card Print Punch Data Cord K| Number
2=Zone | (actual) Y = Move Zone Label Positi Positions Columns Positi Positi Columns Label <

(I [ e wer s p

V| Cols. |Z]P A B From To v From From To From To From To From To From To From To From To PlS K
1]2]3 5/16]718 001 131415 17)18 20§21|22 2425 2728 3031 3334 3613738 4041 43144 49(50 52|53 555657  59(60  62/63 6566 69]70 71[72]77]78 80
5 T | [ I I O I O T T e A I Lyl | | PR
D‘r‘oldl;l‘!— L L] JUEplAlelesiolagl (1 | | | |ElelolFd1ell|o1448]19/19] | 1 | | | T T O I I A ! 5|22l
Dl,|/¢5l0|’i"~ L1 P11 LEp e id 1 jZo/iMo41sialzib o214 | | | | | A Y I O I | 5|2 3l0
Plgoorzid L i felEeitiosieloigst | | | (1 [Elagisla3iglosiélorAsT | L] L | |slaj4]o
Pl4lojol7le L1 Pl 1 1 1 A O 991791917 Q|Hél0|HGl | | | ]| I O I | 5|A/5]0
lfloioizie] || L1 Ylg1014|a3i7|L Bl o141 glo11 8] | | | | | |Epi¥o317]0149l011T | | | (| |Asx 317, | | o] |SiPs]s| s e
°l |1 | | [ N I I I O O A O O O I I T T O | 5| i7]o
° |1 | | I 1 Y O I O A O A A I I O N O I | 5| |80
° | | [ [ N I I O | N T A e I I A I T Y O | 5| |90
o [ [ [ N A A I o A I 1 1 I O O A | s| |00
d i1 L1 I S o O I I I I O A S O T I O O I | 5/ |10
° [ 1 L1 Lt i1 1 I O O O A O S T I I N Y O A I L 5| 1210
d | LLtnd L1y LLlr il AN Lol L1 {s] l3le
° [ L1111 L L1 N A I O O | Y O O I I A B B A Pttty | 5] 4]0
°l |1 L 1 L]l EEEEEN NN NN Lty L[ ]s |slo
°l 1 Lyl LL]0d NN [ I I I I LLl b L | ls| |ejo
°l 11 [ L]l Ll Ll prrtbn Pl Lils |z]o
°l i Ll Ll Ll bl Ll [ | | Is] |s]o
°l | 1| [ Ll Leler bl Ll el Pl L) |s] |olo
A L]l LLfL Lol el NN [ I | | Is| lo]o
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FORM X24-6558

Printed in US.A.
IBM INTERNATIONAL BUSINESS MACHINES CORPORATION /L.},l,q;
RePORT Do imnt Jlitnunt ot Yruedow 2hift 1BM 1401 DATA PROCESSING SYSTEM PROGRAM IDENTIFICATION 7317473176
g— FARGO REPORT SPECIFICATIONS ® Phase 2 _
PROGRAMMED BY ___7, /Q./L.-.-m DATE 12/s 0 /e/ Page_ 5 of &L_
i TOTAL CONTROL CARDS — PHASE 2
A = Add
$ = Subtract Summary Punch Clear After
Be- |@ = Multiply L= Load Edit Control Word | E = Edit Column Split Accum, Print
2 fore | % = Divide M = Move Constant Data M = Move
<z Print | M = Move Z= Move and Suppress Zeros | 7 = Move and Suppress Zeros o Sequence
E Label Label Print Label Print Punch D = Move Digit Label | =15 - COMMENTS Number
% Positions Positi Positi Y = Move Zene £15 ° '3‘
s S Slels p lir] 8
s K From To From From To From From To From To l From To To |PiP]S Kk Ef~*
2)3 4]/5)1617 2110 1211314 1617 1920 22]23/24 20127 29130 32133 :gjy_;g_suo 42(43 M 49150]51152 53|54}5515 R Toral P 1 3 77|78 80
0. "Total Paid" line and move
HSIKIS] | [ 1] ] ] LLP L] siedielzlogi2|7 | 1] |1 [ Il | i‘t ‘°1;m‘”‘“ S— 3loj1}o
ove and zero suppress vendor to
N P LIt AVIEN 2901213 | | | 1| RN [ 1 | g‘:::“}r‘z;”md N 3|0]2|0
. T
[ [ L1 JLEic|2d|AHE[0|SIE|ETIOIT O 1418101518 | | | | | L)1 L P 1 print 3j0]3]0
Skip to check; add "1 to check #
HSKICJAONME ClKiv] | | 1 | | | | [ | mMsiepoxieloizizl | || ] L]0 L] | msze da:f to print area y 3/0/4]0
love and zero su ss vendor to
1 Lt b L viewomiglese) o L Lt | prtnt arts pprechk# 310/5/0
/ gve and zero suppress chec to
N Ll Ll ZIUKN 01318101319 | | | | ] L]t [ 11 g:lmfeak — 3i0l6]0
it tota int
1 LI eaeaoigleisislenoriosslasisl L Lol lel] e e 3]0/7]o
Move date to punch area
N Ll id LLlil o remsied 1|11 eleirfoog]l |01 111 [ | - - - 3/0/8j0
ove vendor to punch area
Ul L1 PP MUEN 1L lalaigle /3] ] ] || | M 31090
o # t h
Ul HENEE NN EENE = AR AN il AR e BN ! M"e c:ckt °l":° "::a 3l1lolo
ove e ota. ea;
h Ll bttt Mmoo 1|t jeinqleisly|eioja2sisitiomr] 1P| | [Emove sign; ¢ ear tofal”and"putden |5/ 1),
) ce; .move name to print area
HSPH L LLLLLl L MMME 080313 | | | | | N L1JPL ] fapnl;fdr I . 3/1]2]0
; Ove address to print area an
. HEEN Ll MADDSIti0ie3r | || || N LidPLL gmt . 3/1]3j0
. ) ove city to print area an
1 LLlreyrrr i rririmenyaneogg (b bbb P ] print 3|t]4]o
traile: t int
H HENE Ll L0 1L MTRILIG/100317 | | | 1| il A aggepﬂ;glrad s”:ﬂ:ma all|s|o
Clear trailer address and skip to
il MAauRTmRL | 11111 Ll N [ SK|/ channel 1 3jts]o
Ll NN HENERENEENE AN AR || ; ¥|'AST CARD RUNOUT sl1]7]0
| EEN Ll Lttty L L | 3| 8|0
| Lt Ll i [N A A R | | 3| |9]o
| Ll Ll NN RN RN Ll P | 3| [o]o
| | | | i | | | { | Ll | | || | | | | | | | | ] 3 110
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IBM

INTERNATIONAL BUSINESS MACHINES CORPORATION

IBM 1401 PROGRAM CHART

FORM X24-6437
PRINTED IN U.S.A.

Program: Patch Subroutine for Remifttance Statement and Voucher Check PAGE 6 of 6
Programmer: F. Johnson Date:  12/10/61
| Instruction Effective No.
SrLep AdZSL o| A/l B Remarks of Characters
.| Address lprgT T 14T T |d Inst] Data[Total
(2201) L Lo N
/ kKol Byt 0@ | If on channel 12, branch to K10 5 5
|l : : : If not on channel 12, branch back to next instruction
2| KObL |1B| 7,211 ] in Phase 3 73 9
II ; { : Compare Vendor Number in columns 1-5 of all cards with
3 K(O |C| ©,0,5|3 37| |Vendor Number stored in Location 333-337 7 16
U 1
/ B ! oI o\/ Lot If unequal, branch back to the first instruction in Phase 2 5 KU
4L |
5| Ka|F] (,: : } : If equal, skip to carriage tape channel 6 oL A3
| I T 1
6| Ka4|AlK!9!9]|3! %8| |add "1" to Check Number 7 30
[ |
7 /<3/ L 3: 7: /i1 I 0 :8 Load Date into punch positions 1-8 7 37
] : : : Move Vendor Number stored in Location 376 into punch
§ K:}X M 3:71(, /|/|3 positions 9-13 7 ‘-’L‘/
1 1
‘7 K")‘f M 3: 37: g /: ! : 8 Move Check Number into punch positions 14-18 7 St
[ [
I | | ) 7 5y
10| K52 M| L0, 6|/ 25| |Move V-O-I-D into punch positions 19-25
I T I I
- 3 NE
t K3 7 ‘f : 1 : : Punch summary card for voided check ! 57
1 | —
| 41
1L K to|L|3 : 7: /{2 162 |7 Load Date into print positions 20-27 7 ¢6
{ : : ; Move and Zero Suppress Vendor into print positions
13| K672/3,7,6(2,3,3| [29-33 7 73
r 1 Move and Zero Suppress Check Number into print posi-
1 Iyl
14| K7412|318 8239 | |tions 35-39 7 &0
T 1
It i |
15 K 81 ML | O] b2 | s | 7 Move V-0O-I-D into print positions 48-57 7 87
1 I f
[ |
6| K88l | | b Print voided check / 88
LI 1
lqG | [
/7 l<g7 / "ll‘il? = | Clear print area I7L 72
1 T
[ [
18] K93 Fl 1! L1 L1 Skip to carriage tape chanmel 1 L 717[
L I Branch back to Location 731, This is the address of the
R ot first instruction in Phase 3 that follows BKO1 79
- 22 —
[ 1 |
20 K99|! } { - Constant "1" to_increase A RA
(2306)
- 'nl = -1 /0
Q_I LO 6LV | O[ / | |1> Constant V-O-I-D to void overflow checks 7 b
1 1
NOTE: The following addresses of the various instructions in the patch subroutine were ?g 8 /OL
determined from the storage printout after testing the main FARGO program:
Address
KOl = Starting location (2201) of patch subroutine
337 = Location of low-order position of Vendor Number for compare purposes
371 = Statement and Check Date (label SCD)
376 = Vendor Number (label VEN)
388 = Check Number (label CKN)
500 = Location of first instruction in Phase 2 after control break
731 = Location of instruction in .Phase'3 immediately following BKO1
I T W N N '

'Figure 23-G. Patch Subroutine Instructions
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PATCH SUBROUTINE CARD FORMAT

1111111111 6666666 |666TTTT|TTTT (778
Card Columng---=-- 123k | 567 |8901 | 23456789 0123456 | 7890123 | 4567 [ 890

Leader Cards

1 40081012 1001 | _
#2 ,060{067 1001 _ _
#3 2074078 (1060 |~ _ _ _ i

Instruction Cards
Step 1 LO19|KOl l060 BK1o@ A007080 §080007 BOO1|007

Step 2 LO19|K06 |1060 | B731
Step 3 L019|K10|1060|C005337
Step & LO19|K17 [1060{B500/
Step 5 LOL9 (K22 |1060 |F6
Step 6 LOo19 | K2k | 1060 {AK95388
Step 7 L019|K31{1060|L371108
Step 8 L019|k38 {1060 |M376113
Step 9 LO19|Kk5 1060 |M388118
Step 10 L019|K52 [ 1060 | MLO6125
Step 11 1019 (K59 [1060 |k

Step 12 L019 K60 |1060 [L371227
Step 13 L019|K67 {1060 |Z376233
Step 1k To19 |k T4 [1060|Z388239
Step 15 L019|K81 |1060 |MLO625T
Step 16 1019 |88 |1060|2

Step 17 L019 K89 | 1060|7299
Step 18 Lo19|k93 |1060|F1

Step 19 LO019|K95|1060|B731 A00T080 {MOB000T | BOOL | 00T

Constants Cards

Step 20 LOOL (K99 [1060|1 AOOLOBO [MOBOOOK | BOOL [011
Step 21 L007|106{1060|V-0-I-D | [A00L08O |MOBOOOK | B0OO1 {011
Clear & Branch Card| /C14080 | _

NOTES: Card columns 1-4, $-11, and 60-80 are prepunched as recommended in the
IBM 1401 Reference Manual, Form A24-1403, under PROGRAM LOADING
ROUTINE.

Underscored positions indicate position of word matks set by leader cards 1, 2 and 3.

Card columns 5-7 and 12-18 are key punched from the IBM 1401 Program Chart
(Figure 23-G).

After loading the patch subroutine the clear and branch card clears read-in area 1-80

and branches to location C14 (3314). This is the address of the first instruction in
the permanent FARGO program.

Figure 23-H. Patch Subroutine Card Format



Figure 23-]. Remittance Statement and Voucher Check
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! General Manufacturing Company — Endicott, N, Y. :

O ! We enclose Invoice [Our Ref) Involce or Discount or | O
 check in full |Mo.]Day |Number| Claim Amount | Allowance § AMOUNT |

O :plyment of " O

items lsted
TS v 15| 3use|  550.75 1 550.75 |!
i 11} 15| 3456 11.02| > 1:'82- i
O !copes: 11/ 18| 3490 11.02 2 11. O
1. Invoices 11| 20| 3510 11.02| b4 11.02- :
l2 Claims | 11] 30| 8127| 39,560.27 1| 29,460.27 |!

QO 3. Discounts | 12| 06| 4273} 1,000.00 1 1,000.00 || O
I 4 Allowances| 12| 06| 4273 20.00| 3 20.00-|i
' 12| 08| 4280 10.00| 4 10.00-||

o , O
1
| DETACH CHECK TOTAL PAID — |

O :BEFORE DEPOSITING Date Vendor ! )

B e e s e
| = 2 o

O g GENERAL MANUFACTURING COMPANY ol
: ¢ Endicott, N.Y. ' :

O 1|g GENERALBANK w2 @ O
i@} AND TRUST CO. 320 |81
'@ ENDICOTT, N.Y. 3l !

o 1 5 : O
18 PAY TO THE Date Vendor |Check No, [ Amount 2
|18 ORDER OF 71576 V-0-T-0 8!

O i O
e ol
e GENERAL MANUFACTURING COMPANY [{ |

O 8 . O
: ; Treasurer |(§ :

O | T T T T T T e e e 600000600000000060000000000000B000| | O
e e e L

B _——-T _____________ Ee-n;r—a.l-l-\:i;n-\.&;&;ﬁ;g-(:t)mpany — Endicott, N, Y, :

O ! We enclose Invoice [Our Ref.| Invoice or Discount or | o
Icheck in full {Mo.[Day |Number| Claim Amount Allowance g AMOUNT |
{payment of (12|09 4285 9,030.86 1 9,030.86 '

O itemsusea [12]11/5117 500.00 1 500.00 || O
| 1212|5328 150.86(4 150.86- |
! 12|13 (5416 123.45 1 123.45 |

O !copes: 1213|5417 876.55 1 876.55 || O
, 1. Invoices |
1,2, Claims t

O | 3. Discounts ! o
:4. Allowances :

|

O | ' O
[
| DETACH CHECK 12/15/61| 815 | TOTALPAID —# $51,350.00 |

O :BEFORE DEPOSITING Date Vendor ! O

B e e e e e e T

o 'f S 000000 o0bbOUC000000GE000000000] | o
[Blo GENERAL MANUFACTURING COMPANY o
g Endicott, N, Y, ol
i

O [}l GENERALBANK 1s52 (8], ®)
1§ AND TRUST CO, 320 |1
'@l ENDICOTT, N.Y. o

| 1

O g g O
Mo PAY TO THE [ Date [ Vendor JCheck No.] [ Amount |
/B oRDER OF 27157611 815(19877 | [$51.350.00 [

O ol O
alio INTERNATIONAL BUSINESS ol
|lgl  MACHINES CORPORATION  GENERAL MANUFACTURING COMPANY (@)

O [@ NORTH ST. A O
o ENDICOTT, NEW YORK ol
1 | Treasurer | :

O | {ESO00000000000008056600LLLNNLHOOOHLLLLUHOLODLOHLLLLNVLOLBOOOONY) | O

L o e ]




"“"'—' T T Generat Manufacturing Company — Endicott, N, Y. !
O ! We enclose Invoice [Our Ref) Invoice or Discount or .g AMOUNT t O
| check in full |Mo.] Day |[Number| Claim Amount | Allowance |
| payment of !
(items listed |11 |06 [3219 347.09 1 3u7.09 : O
) 1
! |
O !coes: ' O
| 1+ Invoices !
1,2, Claims |
QO 13, Discounts : O
: 4. Allowances |
|
I
(ON ! ©)
I
)
| DETACH CHECK 12/15/61 | 1875 | ToTALPAID —=  $347.09 l
| BEFORE DEPOSITING Date Vendor : O
e mem o = = = - = = - T T o T T = T T T o o o - ——m oo —mm ool
| [P EEEEeeEEeEEE0a000 000 50000000000E00000000000E0000000000000000066 |
|
o I GENERAL MANUFACTURING COMPANY ol O
: Endicott, N, Y, o
® <
C 1§ GENERAL BANK 1452 11| O
11| AND TRUST CO. 320 o |
Ig)l ENDICOTT, N.Y. ol
1[© o/ O
O 15 - ol
|18l PaY TO THE [ Date | Vendor [Check No. [ Amount Al |
'l8l oroER OF (12715761 1875 19878 [ s37.09()
O I8 gl O
Hig SUTCAN, INC. ol
| 2710 HELEN ST. GENERAL MANUFACTURING COMPANY (@1}
O g ENDICOTT, NEW YORK 2 O
> |
: g Treasurer | :
O | TS SoEtot5555 E660G606600000060006600000G006600006000Y)| | O
! |
" T General Manufacturing Company — Endicott, N, Y, :
O ! We enclose Invoice jOur Ref,| Invoice or Discount or 3 AMOUNT | O
| check in full |Mo. Day |Number| Claim Amount Allowance 8 !
, payment of !
yitems listed (VY| 14 |3428 750.33 1 750.33 : O
i 11143428 37.52|3 37.52- |,
! |
O | copes: e
| 1. Invoices |
1,2. Claims |
O 13, Discounts : O
: 4. Allowances |
|
|
O ! O
)
[
| DETACH CHECK 12/15/61|21264 | ToTALPAD —~  $712.81 !
:BEFORE DEPOSITING Date “Vendor ' ®)
O ik e
1@ GENERAL MANUFACTURING COMPANY Bl 1
: g Endicott, N, Y, olll
o ol
O 1| GENERAL BANK 1452 181 O
| ¥ AND TRUST CO, 320 : !
'l ENDICOTT, N.Y. ol
O | 4 O
. 3| PAY TO THE L Date | vendor [Check No:l Amount ol
I8l ORDER OF (12715761 2126u] 19879 | $712.81)% :
O g o O
e DANTELS &€ MCCATHY, INC. ol
14 502 N. ARLINGTON DRIVE 3!
< GENERAL MANUFACTURING COMPANY ||
O : ¢ GREENCASTLE, INDIANA ot O
4 oL
: ® Treasurer |§ :

O | [CEEE6580000066606000LB000000HBHHHE00CC000000H60GGEG00000600660Y)! | O
S SR
: General Manufacturing Company =— Endicott, N, Y. :

O ' We enclose Invoice [Our Ref. Invoice or Discount or 3 AMOUNT | o
! check in full [Mo.IDav|Number| Claim Amount | _Allowance | § I

e e

Figure 23-]J. (2)
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IEM

INTERNATIONAL BUSINESS MACHINES CORPORATION
IBM 1401 SYMBOLIC PROGRAMMING SYSTEM
CODING SHEET

FORM X24-1152
PRINTED IN U.S.A.

‘sdS Bursf) afequry pue 3uyoyed OOYVA jJo oidwexy ‘pg oInsig

Program Page No. LF._ZJ of
Programmed by Date Identification
76 80
(A) OPERAND (B) OPERAND

LINE COUNT LABEL OPERATION ADDRESS + CHAR. g ADDRESS + CHAR. g d COMMENTS
3 s5le 7]8 13[14 16[17 23 ADJ. 27i28 34 ADJ- 38| 39]40 55
ol'lol|llIlClTJlL313|I||{:|| ‘,L::., PR T YA Y S U S T SRS UM MY M SO S
0,20 , ¥EXAMPILE, |0 F, FARCIO PATCHLINE AND| |LIINKAGE USIE NG SP.S
0,3,0,1,\9,,,.,!,,,lj:u.l ..,,.::,, [ W SRS WS SR ST SN N SN N S N |
oeo| | JORGUEES L1, A I R D, PATLH POUINT .
o5 0l v [, , B , DPATECH i | A B R L(NK To DPATCH |
oe0 |, ORGII200, 11, AR S T PAT.CH POUINT. .
orol | 1B ITPATCH |\ b LiNK To TPATLH |,
o8 003, .D.C: T L : L THREE, BLANKS | | .
ool |y [ORGZFOON, LT, A R BEGIN PATCH AREA
o0  DPATCH| 4 | I R R NS TR CTI,0,KS FOR
TS O DV I B I W, 55 =37, 1/ 2 e .D,E.T.A.ILLI PATCH
2o ol bbb T B SIU,B,/?,(),U,T,I,N,E,.I,,.
IEITY E B T R A S
a0l ol 1B e/ B R, BIACK T’o. FARéo
neol TPATCHL b Nt A S S I NSTRUCLT 1,0NS FOR
1,6,0 | [ R R R L [ B B : ! T S B : : [ TIDTA LLPATCH TR N T |
1,7,0 ) [ R R .: T T | lj;’tﬂ/{&lftf/zm. SUgROUT'n/A(Elul N |
'|31°1|||;1|:|n||(|::11 1|1|1]l:ul AR T SO NN SN T SN NN S SO M DU B |
1,9,0 | [T BRI BI ; Il()g )| : i L L : : Lo BK, BACK T, IFLAJRIGIO
200l | o END3ZIY T R CLEAR AND BRANCH
NOTES: Entry 040 -- ORG 1445 specifies the location of NOOO (detaﬂ No-Op) in the FARGO generated program.

Entry 050 ~- B DPATCH will be converted during assembly to an actual machine language instruction (in this case BMOO) and loaded over NOOO in 1445-1448.

Entry 060 -- ORG 1201 specifies the location of N888888 (total No-Op) in the FARGO generated program.

Entry 070 —- B TPATCH will be converted during assembly to an actual machine language instruction and loaded over N888 followed by three blanks (entry 080).

Entry 090 -- In this example, the patch area begins in location 2400 converted to MOO during assembly. The last instruction in each subroutine must branch

back to the proper point (B1449 and B1208) in the FARGO generated program.
-- The END card must branch back to 3314 to the first card read instruction of FARGO,
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(yound 1) X ue pue wwnfo)) suQ ul psydung sy N1 ¢ uoym spis) jo sadA], Swdpjuepy jo poyelN ojdwexy

FORM X24-6559
Printed in U.S.A.
IBM@ INTERNATIONAL BUSINESS MACHINES CORPORATION ' l |
REPORT IBM 1401 DATA PROCESSING SYSTEM PROGRAM IDENTIFICATION  [737417576
FARGO REPORT SPECIFICATIONS © Phase 3
PROGRAMMED BY DATE Page____of
DETAIL CONTROL CARDS — PHASE 3
E Z E:i:d Edit Control Word € =Edit DETAIL CARD DATA 'é:;;f{ﬁ‘:; Sobtrad e
M = Move Constant Data M= Move ? = Zero Add; ! = Zero Subtract
Trpe of . Z = Move and Suppress Zeros Z= Move and Suppress Zeros D = Move Digit; Y = Move Zone At
Detail Special 4 or D = Move Digit D = Move Digit M= Move g After
Card 7 position Column Split Y = Move Zone Y = Move Zone Z = Move and Suppress Zeros £] Print sfqil!'fn:o
C = Char. 1401 Instruction | p = Move Digit Print Punch Data Card Print Punch Data Card £ Number
Z=1Zone ‘ (actual) Y = Move Zone Label Positions Positions Columns Positi Positions Columns Label &
Bl cad €[ s P
V| cols. |ZjP| A B From To From From To From To From To From To From To From To From To |P|S K
11213 5161718 1011 IQIN'IS 17]18 20]21j22 24(25 27128 §g31 3334 3#}23& 40]41 43|44 4, 49150 253 5 57 5960 62|63 65(66 169170 7172]7778 _8_0'
° | | Ll [ | Pttt bbb PPttt LAl 1] |1 | 5(0{1]0
o [ NN L1 I I I T O O Pt et b rrred IEEEEEEEENN | 5] |2f0
i 1 Q0 1; 6
Ol | |11 1 [Ylsigreleroe] | PR E PR O PP Lo b bbb b bve bbb b sl Lale
> fl in column 6, NoX80)
100101618 | | | L1 [ | [ 11 {1 L1 11 [ [} | | |1 L1 ] 5| |4]0
(2 in column 6, NoX80)
ud P |1 | | | | O O I O I | Pt rt NN | 5| [5(0
34 1 6, NoX80
of3loyqele] | Lo Ll P b B O R AN NN L | |s] Jslo
o fblank in c¢lumn 6, NoXBO)
oo le) | 1111 L0 (1L- L1 lslxsoll (] NN HENEEEEEEE L | 5] |7]o
nj columnp
Plrjooele] | 11 )1 L]l L 1| lﬁ’l? L1 Ll et NN L | |5} lslo
i n X80
olklooreled | o [ o b P BEEEERE  L L b b bee bee b bbb bbb sl s
3 i 1 6, X80
olbigioed [yl g f|mk°?‘|’m“|’| Dol bbb b bbb b e bbb b s ele
- la; i 1 6, X80
ol=lopéle| | o by b b PEERSTTT S NN NN Lo br bbb sl hilo
°f | |1 L1l LL]1d AEEEEENEEEEEN AN NN NN HENEEEEEEN L1 15l |20
ol i1 L)L L1l AEENE NN HEENEENEEE NN | NN BRORAE
° .1 | | N I O T O O I I I I T O O A O I | I T O O | 5| 40
ol 111 HEEN. L]l AEEEEEEENNEEN HEEEEEEEEE NN AN EEEEN || |5l |sle
°lli Pl L1l HEENENE NN HEENEENEEN NN HENEEENEEN L | Is] lelo
Pl 1 AR RN AN EEENN ! RN NN NN Ll Isl l7]o
°L 11 Ll RN HEEEENEEENE N bbbt rr NN L | |s] |slo
Ll Ll NN RN Lv e bbbt HENEEEEEEN L 1sl lslo
°L 1 IR NN NEENEEE NN Lottt NN NN L | Is| lolo
°l | 1 IR EEEE NN NEEEEEEEEEE NN AN NN AN NENEENNE NN (sl Jile
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Automatic-Carriage-Control Operation ... 15
Coding Sheets .......ccccecmisrereriinmmninisns 8
Coding the Patch Subroutines .. 19
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Dividing in Phase 2 .....ccccvvmrinrenccninnensensensenss e 24
Dividing in Phase 3 with a fixed Dwxsor ....... e 24
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Multlply-DlVlde Optional Feature ........................................ 20
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Operating Instructions ......... . “ vrerressersareinene 16
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Page Numbering .......ccccoeninievunne . vresnreereerernenes 10
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Check
Patching
Phase 1 (Form No. X24-6556) ..
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Total No-Op Control Cards .. . . 18
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READER’S COMMENT FORM

FARGO for IBM 1401

Form C24-1464-3

® Your comments, accompanied by answers to the following questions, help us produce better
publications for your use. If your answer to a question is “No” or requires qualification,
please explain in the space provided below. Comments and suggestions become the property

of 1BM.
Yes No
® Does this publication meet your needs? ] O
o Did you find the material:
Easy to read and understand? ] ]
Organized for convenient use? N O
Complete? ] ]
Well illustrated? O O
Written for your technical level? ] ]
@ What is your occupation?
o How do you use this publication?
As an introduction to the subject? ] As an instructor in a class? [
For advanced knowledge of the subject? N As a student in a class? ]
For information about operating procedures? [_] As a reference manual? ]

Other

@ Please give specific page and line references with your comments when appropriate.

If you wish a reply, be sure to include your name and address.

COMMENTS:

@ Thank you for your cooperation. No postage necessary if mailed in the U.S.A.
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