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Page 6—General Description
Paragraph regarding type of card codes.

Page 16—Program Halts
Paragraph regarding program halt with storage address 3547
displayed.,

Page 19—Converting No-Op Instruction
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0039.

Page 19—Coding the Patch Subroutines
Change originally covered by Technical Newsletter N24-
0039.
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Page 49—Figure 25. Method of identifying types of cards when a digit
is punched in one column and an X in another.
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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 M 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
(, 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 ism 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 mm 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 mMm 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. x24-8559
Phase 3 — Detail Control Cards (variable)

FORM 1\0 x24-6558
Phase 2 — Total Control Cards (variable)

s .

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-héading 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.

rurk: 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:

> 2 10 =

. 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

10

Control Data
M - Master-Report Control Card.
L - 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.

M 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.)

1M 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-indicatéd. Same
format as Field 1.

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. ‘
-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 (to). .

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)

Constants Control 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, 2s, 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.
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.

o

o Uk 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.

11



Control Card

Columns

12 345 6

D ALL

D. ALL
D - ALL
D ALL
D * ALL

D - 080 C

— 080 Z

& 080 C

& 080 Z

6 080 C

6 080 Z

"D Z 080 C

D Z 080 Z

D 080 C

D 080 Z

Card
Columns

7-13

14

12

S N e

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 (J 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 specified 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 18M 1401 machine language, to be
executed for specific types of cards, can be
inserted in these columns. 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
28-30

31-33
34-36

37

38-40
41-43

44-46
47-49

50-52
53-55

56

57-59
60-62

63-65

66-68

(from)

(to)

(from)
(to)

(***from)

(to)

(from)

(to)

(from)
(to)

(*#**from)

(to)

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.

E - Edit.

I. - Load edit control word.

M - Move constant data.

Z - Move and suppress zeros.
D - Move digit.

Y - Move zone.

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.

NgHOT=YR@»»>

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.

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.

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

© 0 =3

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 FICA. Deductions Pay
150.00 27.00 544 10.00 107.56

Vertical Method
Gross Earnings  150.00
- Less WHTax 27.00
FICA. 544
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.
. Z - 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.

NoTE: 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 - Space after total printing.

SK - Skip after total printing.

14

Card

Columns

54

NOTE:

RULE:

55

56

"RULE:

Control Data

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.

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

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.

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

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

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.



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.

Figure 3. Automatic-Carriage-Control Operation

GL°UE NORMAL NO FIELD NO REPORT NO REPORT HEADING

zgentnneuna CONDITION HEADINGS HEADING NO FIELD HEADINGS
: : Report Heading Report Heading Field Body
- ° Headings
. . Field Body
: . Body Body
; . Overflow Line Overflow Line Overflow Line Overflow Line
i" — ~— i e w_J
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- Operating Instructions

To prepare reports with FARGO, proceed as follows:

1. Ready the 1M 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.
~oteE: 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/O 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. Setreader 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 o~ (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 nght 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 I-address register key and note address loca-
tion displayed.

3. 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.

6. 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.

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

[S18N"N

To locate and correct an invalid character used as
an operation code execute a STORAGE scaN as follows.
1. Set mode switch to STORAGE SCAN.

2. Set manual-address switches to 0000.

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

the storage-address display unit. The B-register dis-

plays the contents of the storage position in which
the error is detected.

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.

exact locations of the patch subroutines are deter-
mined.

Phase 3 — Detail No-Op Control Cards

At each point in Phase 3 where branching to sub-
routines is required, make an entry on the coding sheet
in columns 1, 2-6, and 7-10 as shown in Figure 4.

DETAIL CONTROL CARDS — PHASE 3
E = Edit €= Edit :
L = Load Edit Control Word = DETAIL CARD DATA
T ¢ M = Move Constant Data _ ove
ype f’ ) 2 = Move and 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
C = Char. 1401 instruction | p = Move Digit Print Punch Data Cord Print Punch
Z = Zone * (actval) Y = Move Zone Label Positions Positions Columns Positions Positions
Ld %
3| Card cjo '
Yl cols. | Z}P A 8 From To From From To From To From To From To From To
1123 5|é6]718 1001 131415 17]18 20121122 24|25 27! 30131 3334 36{37|38 40441 43144 46147 49150 52}53 5
1o . )
XXXIXINlololo] | | A T T T A O A [ T I I A I A
° 11 41 [ L1 [ || L | | [ | || | I -

Figure 4
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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, N00OO 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

generated 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 BE6G6 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 N88888S.

TOTAL CONTROL CARDS — PHASE 2
A= Add
S:f"b"?d o Summary Punch Clear
- Be- | @ = Multiply L= Load Edit Control Word | E = Edit Column Split Accum.
~1 fore |% = Divide M = Move Constant Data M = Move
ol B Print | M = Move Z = Move and Suppress Zeros | 7 = Move and Suppress Zeros
> | N I — ..
_‘? Label Label Prl?f Label Print Pt{n.ch D = Move Digit Label
< Positions Positions Positions Y = Move Zone s
o
“Is P
s K From To From From To From From To From To From To To
11213 4151617 910 12013114 16017 19120 2223|124 26/27 29130 32133 35!36 38039140 42143  45|46147 49
T
Xl | L] [ O O A LU L1 N7I88171218 L1
T .
| [ [ I Ll ettt [ 111 ] ||
Figure 5
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Converting No-Op Instructions

The control card containing the detail no-op instruc-.

tion (N00O) 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
(s

' 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 Patch 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 M 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 (inultiplicand) 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 ‘(exémple: 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
¢ Column 1 C = Constant with o word mark; S = Constant without a word mark
No. Label Columns 2-3 = Size of Constant Word
°Sr Pos. Columns 4-6 = Label to identify Constant Word
Columns 7-72 = Field for punching Constant Word (66 characters maximum)
112 3)4 6|7 10 15 20 25 30 35 40 45 50
(AL AT AT A A E T N 1 1 1 T T I O O A A I
ENEEEE NN N NN RN N
clo3|/F/Xlrais | bbbt et b
LB NN e
f three chara cho! th
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Figure 7 »
CONSTANTS CONTROL CARDS — PHASE 1
c Column 1 C = Constant with a word mark; S = Constant without a word mark
o No Lobel 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 mcxnmum)
112 3|4 6l7 10 No’['é? " 25 3& 40 45 50
: Labels other than MPR and PDT be use le, in 11
closimeleloioior | | $1T 1 LT LT L] 111‘]”1:?y1911u'1'”1 “ex:m T OO
. application more S ve gross earnings
|§°$P370I010}0I011Illlllllllll‘llllllllllllllilllllllllgl)J
A N O T I T e T T A o O I A A I
Figure 8



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 P (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
£ = Edit E = Edit A = Add; S = Subtract
L = Load Edit Control Word MM DETAIL CARD DATA @ = Multiply; % = Divide
1 M = Move Constant Data T Move ? = Zero Add; ! = Zero Subtract
ype of 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
Card 7 position Column Split Y = Move Zone Y = Move Zone Z = Move and Suppress Zeros

€ =Char. 1401 Insteuction | p = Move Digit Print Punch Data Card Print Punch Dota Card

7= Zone * (actual) Y = Move Zone Label Positions Positions Columns Positions Positions Columns Label

B ca [C[0

Yl Cols. |ZJP| A 8 From To From From To From To From To From To From To From To From To
11243 5/6]71]8 wom 131415 1718 2042122 24|25 2728 303! 3334 36]37|38 40141 43[44 _ 46147 49|50 2|53 5515657 59 6263 65 3
CLRXXXIXE L e e e b Ll e 20 b fiisimeir
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Figure 9
DETAIL CONTROL CARDS — PHASE 3 .
E=Edit = Edi A = Add; S = Subtract
L = load Edit Control Word ; =EM" DETAIL CARD DATA @ = Multiply; % = Divide
M = Move Constant Data ove ? = Zero Add; ! = Zero Subtract
Type of 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
Card 7 position Column Split Y = Move Zone Y = Move Zone Z = Move and Suppress Zeros

C =Char. 1401 iInstruction | 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

3| cara |€|O o -

O Cols. |Z|P| A B From To From | From To From | To From To From To From To From To From To
1123 561718 011 131415 1718 20021122 2425 27[28 31 3334 7|38 40F1 43144 46147 49150 2|53 5515657 ¥4 6263 65
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Figure 10
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Multiplying 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
$ = Subtract X Summary Punch Clear
“ Be- |@ = Multiply L = Load Edit Control Word | E = Edit Column Split Accum.
~| fore % = Divide M = Move Constant Data M = Move .
T2 Print |M = Move Z= Move and Suppress Zeros | 7 = Move and Suppress Zeros
> N A - . .
2 Label Label Print Lobel Print Punch D = Move Digit Label
3 Positions Positions Positions Y = Move Zone s
“ls ¢
P From To From | From To From From To From To From To To
1§2)3 4(51617 9110 12113114 1617 19120 22123124 2627 29 30 32133 35|36 38J39/40 42|43  45]46{47 49
x| | MCPPor| || I I T O A O A L 11
11 L1 ]| Ll drd EEINEENEEE RN BN 1
Figure 11
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PROBLEM ANALYSIS

NERERREN

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. )

lllllllll

Quot.

Ix|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

Pl

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
zERO and ADD instruction (P).

5
PEET Blxpx]x]

The high-order position of the dividend

must be addressed when executlng the
DIVIDE instruction.

Quot. Div/Rem

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.

+ +
Ix[x|x[x}o]x|x[x]

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 prvipe 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
xixpepeloix
Dividend
LT Il fxx]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
Column 1 C=Constant with a word mark; S = Constant without a word mark
N No. Label Columns 2-3 = Size of Constant Word
°sr Pos. e Columns 4-6 =label to identify Constant Word
Columns 7-72 =Field for punching Constant Word (66 characters maximum)
1]2 314 617 10 15 20 25 30 35 40 45 50
(NOTE: Blanks instead of zeros could be used in columns 7-10 if desired)
clog@nirioo ool | Ll rrtrrrirrerrt el
Sfo riviop | p bbb et et e
SIO3WV/IRIe 00 | |ttt p e bbb e b g
L b v b ey e b et
Figure 12
‘CONSTANTS CONTROL CARDS — PHASE 1
Column 1 C = Constant with a word mark; S = Constant without a word mark
cncr No. Label Columns 2-3 '_-:Sixe of C'onsfcl.nf Word
Pos. Columns 4.6 = Label to identify Constant Word
Columns 7-72 = Field for punching Constant Word (66 characters maximum)
112 314 617 10 15 20 25 30 35 40 45 50
" This label is never referred to in the program
cloizlolololoioie) | P B AT ST PP L L L L L L]
This label addr s th -order position of the di nd when executing the divide instruction.
R 0 .0 4 T o i 1 0
This label addr the 1 rde iti fth tient,
SloplemTIon | | ) L L L T T e T e T e e T e
This label addr the I rd iti f the idend and th mainde
] (3372020 R Il i B A D b i s
A [ A O O N N O s
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-sheet as shown in Figure 14.

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 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 = Edif A = Add; S = Subtract
L= Load Edit Control Word £ = Edi DETAIL CARD DATA @ = Molriply; 9% = Divide
M= Move Constant Data M= Move 2= Zero Add; ! = Zero Subtract
Type of 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
Card 7 position Column Split Y = Move Zone Y = Move Zone Z = Move and Suppress Zeros
C = Chor. 1401 Instruction I 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
3 card [€]° ' o wax
S c:;,, r41d A B From To From From To From To From To From To From Te From To From To
1]2)3 5/6]718 1om 1314015 1718 20§21]22 24|25 2728 3031 334 37138 40141 43|44 4614 49,50 2|53 5515657 9160 62|63 65166 _ 68|
CIXIXXIXXY |11 ] )] Lidd 0 O I A | Lol by j2loeoif | | PR
b 190,657,479 10 0 T O A T O 0 I O O 7~ I O T A IR .04 S IR
D
Ll ] Ll NN I 0 O O O O O A I e N O 3
Figure 14
DETAIL CONTROL CARDS — PHASE 3
E=Edit = Edif A = Add; S§ = Subtract
L = Load Edit Control Word E = Edit DETAIL CARD DATA @ = Multiply; % = Divide
M = Move Constant Data M= Move ? = Zero Add; ! = Zero Subtract
Type of 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
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 Dota Card
Z = Zone + {actval) Y = Move Zone Label Positions Positions Columns Positions Positions Columns La| el
L] R Li i
3| card |€|° k T f Ts
Ol Cols. | Z}]? A ] From To From From To From To From To From To From To y| From © rom o
11213 5/6)71(8 oM 1IN4)5 1718 20421122 24{25 27[28 31 3334 36[37|38  40{41 43144 46147 49| 50 2(53__ 55]5857 59|60  62(63
PIXIXIXIXIE L1t I I I A O I O Y I Plolalt o214 | | DI/R
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Figure 15
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by making the entries in columns 6-12 as shown in
Figure 16.

Entry ? 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
] 1s :7Subm‘:d o Summary Punch Clear
ol B |@ = M.ul."pw L = Lload 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 N I _ o
= Label Label Print Label Print Punch D = Move Digit Label
3 Positions Positions Positions Y = Move Zone
[ S P s
s K From To From From To From From To From To From To To
1§23 4/5]6 77 - 9110 1213114 1617 19{20 22]23|24 26/27 29130 3233 35|36 35]39140 _ 42/43 45]46|47 49|
T
X| | 2AMTDYVIR (ll LT O O O A I O ‘/Iiflyth l L
T xxx standing for label chosen Hy the programmer tof ident e
X| | | Polxxix DI/ fixed of group|divkor) | | | | | " [ | 1T [[| | | | [ [ |
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| [ 1 P | | [ |1 R I O O I O L1 |
Figure 16
TOTAL CONTROL CARDS — PHASE 2
A = Add
. S =~Subf;'u'c: I Summary Punch Clear
W] B |@ T Moliply L= load Edit Control Word | € = Edit Column Split Accum.
~| fore | % = Divide M = Move Constant Data M = Move
T Print  |M = Move Z = Move and Suppress Zeros | Z = Move and Suppress Zeros
> N ) R — ..
2 Label Label Print Label Print Punch D = Move Digit Label
< Positions Positions Positions Y = Move Zone
cls » s
s K From To From From To From From ) To From To From To To
10213 4[51617 9110 1211314 16{17 19]20 2212324 26127 - 29130 3233 36 38J39|40 4243 45]46/47 49
(xxx| standing for label |chosen| by the mmer jo (identify the
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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 cary 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: .
The sum of the number of decimal
positions in the multiplicand and
Product the multiplier equals the number
of decimal positions in the product.
V5 adjust

PROBLEM ANALYSIS

LEEEETET
MPR

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

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

PRODUCT ¢
10]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.

ADJ PDT Units position of wanted product.
bl B
[O]x x| x|xpx|x x|
00436l125

Units position of adjusted product (label
ADYJ). Sign in units position of PDT must
be moved to units position of AD]J.

26

To set up the three sections of the 8-position work
area (MPR, AD]J, 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 ADJ 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 o word mark; S = Constant without a word mark

c 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 3]4 617 10 15 20 25 30 35 40 45 50
o3mPIRI0ICI0] | [ | | QL( I I O O I A
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Figure 18
DETAIL CONTROL CARDS — PHASE 3
f i f::d Edit Control Word E Z_Ed" DETAIL CARD DATA ?@::Aﬂffﬁf,; so;obgac‘ci'vide
1 of M = Move Constant Data M_- Move ? = Zero Add; ! = Zero Subtract
Ype i 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’
> Card 7 position Column Split Y = Move Zone Y = Move Zone Z = Move and Suppress Zeros
| € =char. * ‘401( lnsfv;')dion D = Move Digit Print Punch Data Card Print Punch Data Card
2= Zone actual Y = Move Zone Label Positions Positions Columns Positions Positions Columns Label
.§ Card C . ) £33 _—'1 Rk k
O| Cols. |ZfP| A B From To y| From From To From To From To From To From To From To .| From To
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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

1111 ]| 7-digit extended dividend plus 3-
digit divisor plus 1 = 11-position
work area.

Quotient
[111111111]]| Line to the left of the number of
digits in the divisor plus 1 locates

the extended quotient including sign

in the units position.
ividend
11 i |
7120 «—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.

+
|x|x|x]x|x|x|x|0}x]x|x]|
3485610120

Units position of extended quotient
(label EXQ). Upon completion of the
divide operation, 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-

Adj.Quot. tient.

UG+

t Units position of adjusted quotient
(label ADQ). Sign in units position
of EXQ must be moved to' units po-

sition of ADQ.
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
Column 1 C = Constant with a word mark; S = Constant without a word mark
c No. Label Columns 2-3 = Size of Constant Word
1 Pos. ane Columns 4-6 = Llabel to identify Constant Word
Columns 7-72 =Field for punching Constant Word (66 characters maximum)
112 3]4 6|7 10 15 20 25 30 35 40 45 50 55
: Never referred to in the program,
clojolsioloigool | | | | L Ll T Ll ]] IFIIIIII AIIIII N O I A O I I R T
High-order position of actual dividend. ]
Sjodiviviop | o bbb L P L bt b L b bbb
. Low-order position of adjusted quotient. (
SjoftjApi@lo) § pp b b bbb bbb e b b bbbttty
Low-order position of extended quotient. ( WORK AREA
Sjotj€xi@o oy e e e e gl
Low-order position of actual dividend., \
303ACDﬂQQllllllllIllllIII?II[II££|£1||1I1|[IIIIIJI[IIII
Low-order position of extended dividen:
SOleDﬂllllllllllllllrlellllll\Llllmllllllllllllllill
Constant zero to extend dividend.
claffzRiolo] | | b bttt e r e et e e bbb
Constant 5 to half-adjust quotient.
ClO/IRMDIST | | | L L L L TP L P bt bbbt bbb bbbty
Edit Control Word,
(S WAV P o TSN T T3 T T A I R A Y
Constant blank uysed to move blank zone to units position of actual dividend
clarlBiLikl | | || bl i r diVident is pldcdd lin| tHe wdrld afed with 4 Zesp’| | | | |
and Add instruction,
ces e et r e e e e e ettt ettt
Figure 20 '
DETAIL CONTROL CARDS — PHASE 3
fi f::d Edit Control Word £ iidi' DETAIL CARD DATA A@::Ahijl;ﬁilj; S‘;obgal;i'vide
M = Move Constant Data M = Move ? = Zero Add; ! = Zero Subtract
Typo of 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
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 = Zone + (actual) Y = Move Zone Label Positions Positions Columns Positions Positions Columns Label
- c ane | . ax
S ?:::f Zlp A 8 From To From From To From To From To From To From To From To - From To
1l2ls  slelzle vohi 3bahs Ti7lhe  zol2i2z 2475 27e 3031 3334 36fa7ise” 4olar  43les sl 4550 s2ls3 57 __s9l60  62)63  s5(66 68|
OIxXIXIX I I I Y 1 O A O N O T -1 O I =2V, 412 (17,92
OLXXIX X Lyl Ll T O I A Pttty ?lesirjeziel | | Ak
O XXX K Ll b il LAt el e Y1 e plExp
CIAXIXIXIXE L] ] Ll T I I I A A IR N W N NI ) J IO I TR,
PIX|X|x L] [ S A Y O A Il|Illllll11%0!3170I31?lIDI/IV
PIX X L] Lol Ll i Lol brr i Y [ iFXielRivid
°lXX XX L1 L1l Pl itg I S A IO | O IO 1,040, U a6
ClEiKiX 00 Y O O O T I I A A A N T T O AT 4 S O A R 00, =TT
1y axix [ I|HLEICIWIIDIIII/I/IIIII Py ety r gt N T O O A
PIXI N XXX Lt id] L1l L L1 EAD@|toy (a0 1 1 | N O O I O O I B T O O O A O
° 1 L]ty LLgdd T O O I A T T O O N O A I
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.

1o

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.

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 — (11-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-].

. Addition and Subtraction (two types of detail data v
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“----Fold to Here - - - -

IBM INTE‘RNATIONA[ BUSINESS MACHINES CORPORATION form X24-6436
IBM 407, 408, 409, 1403 AND 1404 PRINTER SPACING CHART Printed in U.S. A,
LINE DESCRIPTION FIELD HEADINGS/WORD MARKS : ; 6 Lines Per Inch ’ Printing span:
] «—— [BM 1403, Model 1— | 1
[TTTITITITITTTT HHHI!IIIIIII’IIIIIIIIIlIIIIIIllIIlllU_LLAIllIIIIIII"[IIlIIIIIHlIlIlIlI;IIIII!IIIII[ T ITITTTTIIT
CARD TYPES <«€—— IBM 407, 408, 409 —— ] |
IlIIIIIIII}D"S‘E-'IIIIHIIIIIIIIIIIIIIHIIIIII]Ill[IIIIlIIIII ]llllé""I\IIIIIIIIJIIIHTHLLLIIlIlIIIII I;IIIllTlllL:
. _ ptiSeria - - { Earnings ) <—— 18M 1403 & 1404, Model 2 —
Earnings Card (NoX-74) T T SRR T T T T L T I T O I T O T T T T T T T T WNAR BENRRRRARRRARRNNNRIRRRRURRNANRRANA ATRIRRRRRRE T
. _ De - .
Deduction Card (X-74) T T T AT XXX T T O T T T T T I T I T T T T T LTI T A INXIXX T T T O T O A T T T T T TP T I I T L
G I.;U E Forw Msomen| W [0] 1 2 3 4 _ 8 9 10 N Y 12 131
{2 Eow = a0 100 | MTZEAS 45617 2134 iE] 1 1 9jof 1213/4]56]7 aSE[TBRI0,1 BrEEIIY B[00, 12] HEE0OA]Y
_ e 1 [ ! 1
. o 2 i 1l REPORT SPECIFICATIONS 4
b 3 | 1
: e 4 | ! List-Overflow-Page Numbering ::
- s QT lil's
b o ]e ] ElG]1ISITIEIRL JolF] EIAIRINGIINIGIS| 1AINIDL [DIEIDIVICIT]JOINIS] -1 IPIAIGIE] IXiXIX 1 Report Heading — 3-digit page number }
- o 1 | ] Il ! L
- o 8 [ | 1] [IERRIRRRENEN B O J
w o s [\ [} |e[Mp[LiolYlEle} Mo IRiN] [N{a[s| | Iplelplulc]r|tiolnjs| | { INE[T] [plalY! 1 Field Headings 1
= . 10 1N DEP‘_I’__|§F 1{AlL] [AlF[FIEIR] [rlalx|ElS t ! 1
= . Tk I YINANA LLL L1 N Intermediate Control Dept; Minor Control Serial 4
= ° 2712 ! X(XIX] L IXIXIXIXIX XIX{XL. IXIX] X | First Card Minor —=Group Indicate Dept. and Serial 4
P . 3 REN XIXIX (XIX - Ry} 1)} | Earnings (NoX-74) list in Earnings and Net Pay columns 4
= ° " ! il 4 XIXIX]. [ XIX)H X[XiX]. IX ! Deductions (X-74) list in Deductions and Net Pay columns
= ° 15 ! EiMP|. TIOIT|A X|XPX. XX XXX IX[X Ixpax]. IxIx ! Level 1 — Employee Totals (Earnings, Deductions and Net Pay) 5 digit each ]
= ° 18 ! I (NN Double space after Employee Totals 1
- o 17 I xixix|_| Ix]xix x[x[x1. [x]x [REEA x[x]. [x[x 1 ]
> b 3”118 | | XIXEX]. IXIX[X]. [X]X! [ 4
= o 19 i EMPL. TIOITIAIL XXX [XIX XXX | KL XD XX T ]
. [ f1O1 I : ]
E e 21 | lE[P[T].[Tlo[T[A]US X[ X IXE XX T XTI XIX X[, X[X[X[. X [ Level 2 ~ Depariment Totals (Earnings, Deductions and Net Pay) 6 digits each ::
E ; 22 ! L 1 } | } ! Triple space after Department Totals 1
23 1! !
o : e i XXX | XXX A EA A ERES IR [xix i ]
5 . 25 i AEARAR XX X ClR] i ]
= . [ O] | [T I x]d. [XIx ] X I J
5 ° 21 i Ep]. [TlolT]alL] X]X]x. [xx] Xflj.xx xIx[X]. [x]x] i 1
= b 28 | ] [
;r.:-.s---'---m-- 29 (D! DIE{P|T!. [TIO|TIAJLIS X, [X[X]X. XX 5 |XEXEX). |X[X ‘st(. X 1 () ::
s . 5”30 I 11 T [ ! 4
@ . alfI]]1 1 LI | ! :
o . 32 ] FliNAlL] [TlolTfaluls] T [xix{, [xix[X]. )_(ELJ_)%L_XX L IX[X] [ [xIx], Ix]x]x]. [xIx] ! Level 3 = Final Totals (Earnings and Net Pay) 7 digits each; (Deduction) 6 digits ::
o ° 33 ! ! . ’ : 1
; . u i i i
- ) s"[35 ! ! ; }
e . 3 i i r f
P . 37 | i T t .
2 8 | T 1 '
8 : 39 ! 1 T 1
2 ° 40 ! L ] | !
2 ° 4 23 1 } 1
s P 7" |42 | ! }
° 43 I 1 N \ 1
: o wlITeh i I ! ’
- : 45 i | DUAL-SPEED CARRIAGE (IBM 1403, 1404)
@ A4 ‘s I I Punch only one channel per line. Holes in the same channel shovld be punched at leost B lines apart.
g L4 47 ' i I {1 MEASUREMENTS . FORM WIDTHS COMMONLY USED FORM DEPTHS
b1 L - 7 i Horizontal spacing 1/10” Min. 3%2" 3Ys”, 315", 33", 5", 6"
N . 8”48 Vertical spacing 1/6” Max. 18%" 77, 7%", 8%, 1"
g = ‘s ! I NOTE: This chort is subject to inaccuracies from variations in humidity. Dimensions of —_—
@ e so N form should be caleviated from measurements shown ond not scaled from this chart. . 62051 5MSP
< s1] |1[2[3(4]5]6[7]8lolol123l[s]s|7]s|slol1[2]3l4lsl6\7]8islol1]2]3l4ls]el7[slslo[123l4lslsl7lalslol1|2I3l4lslel7i8]slo]1[2[2l4ls sl 7lslalel1i2I3l4ls|6[lslslol1]2]3l4|sl6l e elel1]2]l4slel7[els]o;1f2[a[4]slsT Islelolt [2l3]4]slel e/ o 2[34lsl6 7]slolo]2
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FORM X24.-6556
Printed in U.S.A.

IBM INTERNATIONAL BUSINESS MACHINES CORPORATION e 4
REPOR; @ stis P Lo (A 4ot IBM 1401 DATA PROCESSING SYSTEM PROGRAM IDENTIFICATION  [73[74[75[7¢]
Y e FARGO REPORT SPECIFICATIONS ® Phases 4 and 1
PROGRAMMED BY ‘,z:_ﬂzé&___ , DATE __to /1S /et Page_Z__of ¥
‘ REPORT HEADING CONTROL CARDS — PHASE 4
H § Two Cards (ono‘ line) Card 1 =Print Positions 1-66; Card 2= Print Positions 67-132 S'::ume: ::
112)13 5 10 15 20 25 30 35 40 45 50 55 60 65 68 77178 80
G A1 S I(I IRIEIGN S| TIEIR] | OIF [E_]A_I_QII)VHINIC’ISI |Ala1p] [pledlviciTIflolMS] 1= PAGIE | | | | [ L1 11111 7/0]0)1
: o Coditrmnd 368,
wlalaperaaaba Ty O T T zl00]2
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
[¥] Card 3 = Print Positions 1-68; Card 4 = Print Positions 67-132 Number
11213 5 10 15 20 25 30 35 40 45 50 55 40 65 68 77178 80|
Il LT E L Lt JEMPILIOIYIEEL (Mal.| | |EAIRINIZINGIS! | 1OIEIBlwlciTI/I0MS! | | IMAT] |P|A|YI LIttt irdl] zlolin
LN N N N N NN 7]o]1]2
efsl 1L b)) 11 IDIEIPITI.L LSIEIRLIAIL] JAIFITIEIR mAXeSsE Lt Rt r et 7j0]1}3
Plel Lottt t et et bbb bbbttt et et Lt 7]0f1]4
3 INOTE: BLANK CARD PUNCHED # IN COLUMN 1 MUST FOLLOW LAST CONTROL CARD IN PHASE 4 70 {
MASTER REPORT CONTROL CARD — PHASE 1
: Fields 1-4 = Group
Page No. FIELD 1 FIELD 2 FIELD 3 FIELD 4 Indication Fields
wlz é‘t Print Data Card Print Oata Card Print . Data Card Print Data Card Print (First Card Minor) Sequence
HH o Positi Columns Positions Columns Positions Columns Positions Columns Positions M= Move Number
8| M M M Z = Move and
vole From Te Z| From To From To Z| From To From To Z{ From To From To Z} From To From To Suppress Zeros
11213145 78 1001112 1415 17)18 20|21 23]24{25 27128 30(31 33|34 36]37|138_ 40{41 43|44 4 47‘ 49r0 51 5354 56[57 59|60 62 80!
wltlolPlois1H015\6) 2l o)1 40| 7| €lojs |2lo| s iiMlols iglojaieloizloral | | (| g 1| L 1lololo
CONTROL BREAK CONTROL CARDS — PHASE 1
Control Field
N Card Cols. Sequence
= From Fo Number
1123 56 8 77|78 80j
Bj1 d[' I"I Dlj.ll First Level Control (minor) 1{0(0(
8|2 0“14 q,lL Second Level Control (intermediate) 1]0j0}2
BI31 | | J | | | Third Level Control (major) 1]ojo]3
slef | | | | Fourth Level Control 1/01014
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FORM X24-6557
Printed in U.S.A.

' IBM@ INTERNATIONAL BUSINESS MACHINES CORPORATION ) . FIx 7 ’
REPORT@@%MMWV IBM 1401 DATA PROCESSING SYSTEM PROGRAM IDENTIFICATION  [73747576]
rocmumen oy T (et " FARGO REPORT SPECIFICATIONS @ Phase 1 onre 1 /154t S

v ‘ CONSTANTS CONTROL CARDS — PHASE 1 ~

c Column 1 C =Constant with a word mark; S = Constant without a word mark

orl e | ool | et e oty Comont Word ooy

s Columns 7-72 =Field for punching C Word (66 characters i ) .

1]2 3j4 6|7 10 15 20 25. 30 35 40 45 50 55 60 45, 70 _ 72|77|78 g

clo|s1elaldatototorel 11111 1 P S L1 Jrolelo

ctolele|alxforaioiorsion 111 111 P LT L L L] ] 1] sz
clol 7|3 oietojlototel | 1 11 b R T L L L Lt frlelale
ols|pIEltojoop ol | | | 11 | PP PR S |y i L L L L1 |a]oelo

ol e|DiE(dsleloiororor | 1 PP PN PFE L L LU L Lt {i]elsle

<|olelplei3|ororoiaorel |y p o PR PPPEE T 0 bttt 1 e

clolsiwi?|tlolotolerol 1 | 11 FTEE NP EO L L L L Lt el e

cloteinPzlajorooorer 11 111 PP T L S L L L1 |a]efs]e

clol7lmP3lolo101atoreter | 111 1 PP T L L L L Lt il els]o

<{ 1| o] Elm| BlEm Pl TI0TIAILLS] | 1) 1L L1 L L L Ll L L i1 oo

el ololrlpiepm. momares 1 p PEVSERE 0 vt

"LF’NHLWIAIQFFIBIIIAILISL’IIJlIl_LIILJIIIIILJ'IIIlIIJIILIIIlIIIlllI!IIJIII_LIIJII1’20

<Jrgl€iemt 1 i tern e L FEEEYT ) i) lefsle

L L I L L P L] e 4o
N T 1 1 A I O A O O 0 A A A A O 1 I P
Ll L L L Ll L b Ll bbb Lt o) lelo
Ll L L L L L L ittt L ] [
Ll b b b b L L ettt 1l (sl
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FORM X24-6559
Printed in U.S.A.

IBM . INTERNATIONAL BUSINESS MACHINES CORPORATION /121419
.REPORT@WM_MIBM 1401 DATA PROCESSING SYSTEM PROGRAM IDENTIFICATION  [73]74]75[76]
FARGO REPORT SPECIFICATIONS e Ph, 3
PROGRAMMED BY % ose DATE /2 //5/¢/ Page_3_of_£_
o DETAIL CONTROL CARDS — PHASE 3
€ = Edit A = Add; S = Subtract
L = Load Edit Control Word DETAIL CARD DATA @ = Multiply; % = Divide
M = Move Constant Data ? = Zero Add; ! = Zero Subtract
Type of Z = Move and Suppress Zeros 2= Move and Suppress Zeros D = Move Digit; Y = Move Zone Aft
Detail Special 4 or D = Move Digit M = Move g ‘or
Card 7 position Y = Move Zone Z = Move and Suppress Zeros Ed Print | Sequence
C = Char. 1401 Instruction | p = Move Digit Print Punch Daoto Card ,'éi Number
2= Zone + (actval) Y = Move Zone Label Positi Positions Columns Lak [
.§ Cﬂ'd c o E21]
O cols. | ZfP A B From From To From From To From To
11213 5/6]1718 10011 13114 21)22 24(25 27128 3031 33 5515657 59|60 62(63 45 7%{”78
ol 1oz | 1] 1 LIEcWo|2|5l01315] | | 3 L1 JAl#xpeioiglol | | &40 siolio
°l 01714z N LIEICWO14|L]01516] | | £ | | JAlwlolgiol | | WIPI {]5/9|2j0
Ol-loj71fZ) | 11| 1| LEcwa3i5]o148] | | == L | JAlxIXplo|€10] | | DIEN s5jo|3lo
Ol Az | 1)) LIE|cw|0o|4i¢lois1e) | | 3 L1 Ak *ix|01810] | | wipit] 1S1AZ]5(0]40
i | L1 LUttt 1 P frr b rd s| [sio
d IR P I I I O I | RN 5| [6]o
° | 1 | I O I I T O I N O | | | | A A 5] [7]0
°L 1 R ety b I [ Lo bbbt 5| |slo
° || || 3 1 Y O O A A O 1 | 1 Ll ettt 5/ |90
o L] LUb by ! [ AN 5| [o[o
d I LLytd e | L1 Lrdr bt 5| [1]o
ol Liytd Loy 1 L AN 5| [2]0
ot M| LUl I O O O A O T O o i Pl bt 5| [3]e
Tl RN NN R | | Pl ettt s| |40
o B Ll Lyt |1 | | | AR RENEE NN 5| [s]0
°Lli RN NENENENEEE ' 1] NENERN 11 s| lslo
BN L1yl RN Ll l | | Llptr bl s| |7]0
°L L1 RN Il L] | | NN NN NN NN s| lslo
°L it Pl I ] I [N I O O I O T s| lo]o
°l |11 L)1 AEEEEE L] I Lol bt s| loo
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se



9¢

d-33 2Im3rg

®

INTERNATIONAL BUSINESS MACHINES CORPORATION

FORM X24-6558
Printed in U.S.A:

REPORT @?& %&ﬁm,z st Do 4o te. IBM 1401 DATA PROCESSING SYSTEM PROGRAM IDENTIFICATION  [73lz74[75(7¢
PROGRAMMED BY 9_’\/2 / FARGO REPORT SPECIFICATIONS @ Phase 2 SATE 12 J15) 6t Page ot &
- TOTAL CONTROL CARDS — PHASE 2
::SA“d':""' Summary Punch Clea After

2 SR it Ptvade-ibiit- Sl AW A print

_,; Print | M = Move Z = Move and Suppress Zeros | 7 = Move and Suppress Zeros COMMENTS Sequence

z Labe! tebel | T S I Label |2[ et

'2: : From To From | From | To From | From | To From | To l From To ST P P: : ::

213 4 617 2110 1211314 16{17 19120 22123124 29427 29;’0 32(33 §_§_@6_}_§ 3940 42143 454_6;47 49150}51}52 53i54 77{78 80
iy DERRY AN AR RN RN NN AR AN n Boll g lopee Jotte [3]0]1]o0
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| REGISTER OF EARNINGS AND DEDUCTIONS - PAGE 1 |

|

o . o}

I EMPLOYEE NO. EARNINGS DEDUCTIONS  NET PAY i

! DEPT. SERIAL AFTER TAXES '
O

: 1 00120 125.75 125.75 :

3.75 3.75CR

o 1.10 1.10CR o)

] 4.00 4.00CR !

! EMP.TOTALS 125.75 8.85 116.90 |
O IO
| ‘100121 85.00 85.00 |
L 4.75 u.75CR :

o | EMP.TOTALS 85.00 L.75 80.25 e}
: 1 00122 108.92 108.92 I

1.25 1.25CR I
o, 2.00 2.00CR | o
| .80 .80CR
0! .07 _LOTCR "o
| EMP.TOTALS 108.92 5.12 102.80 |
| 1
o DEPT.TOTALS 319.67 18.72 200.95 )
I
o 11 22815 185.00 185.00 ! o
; EMP.TOTALS 185.00 .00 185.00 :
[ 11 23816 160.00 160.00 |
O 25.00 25.00CR | &
| 3.95 3,95CR .
o' EMP.TOTALS 160.00 28.95 131.05 : o
l
[ 11 23905 115.00 115.00 I
5.63 5.63CR |
o 10.00 10.00CR , O
| EMP.TOTALS 115.00 15.63 99.37 |
O O
) I
O :

O ! , O
e TP -
o ! 1O
| 1
! |
o ! : 1 O
! REGISTER OF EARNINGS AND DEDUCTIONS - PAGE 2 |
o o
' EMPLOYEE NO. EARNINGS DEDUCTIONS NET PRAY I
| DEPT. SERIAL AFTER TAXES i
o o)
| 123919 5.00 5.00CR !

: EMP.TOTALS .00 5.00 5 ,00CR

O : O
| DEPT.TOTALS 160.00 19.58 510,42 |
I’ .

O . _ : O
T\MA—’\.M\—”ﬁ_—O’—‘
f , |

128 01060 192.50 192.50
! : 16.50 16.50CR :
o' 22.15 22.15CR e}
| 2.10 3.10CR '
| EMP.TOTALS 192.50 41.75 150.75 I
|
© : 124 01070 225.00 225.00 | ©
25.00 25.00CR |
o EMP.TOTALS 225.00 25.00 200.00 i O
| .
4 128 01080 155.45 155,45 :
I 22.00 22.00CR
o X 10.00 10.00CR , O
I EMP.TOTALS 155.45 32.00 123.45 i
|
O DEPT.TOTALS 572.95 98.75 474.20 | %
t
|
|
o, FINAL TOTALS 11,355.80 1,004.25 10,351.55 | o
|
!,
O 1 : O
L |

Figure 22-F. Register of Eamings and Deductions Report
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+ - - Fold to Here - - - -

IBM

INTERNATIONAL BUSINESS MACHINES CORPORATION

IBM 407, 408, 409, 1403 AND 1404 PRINTER SPACING CHART

Form X24-6436. .

Printed in U.S A,

‘CARD TYPES ) FIELD HEADINGS/WORD MARKS 6 Lines Per Inch Printing span:
NAME AND ADDRESS CARD Vendor (FIRST LINE) Name (SECOND LINE) Name or Address | (THIRD LINE) City or Address | [ «——1BM 1403, Model 1 | ]
- (11 punch) in column 7 TTTTTITITT 11 T TTITI T TITITTTT |II1JIIII [N
TR{\ILERCQDPRESS CARD, Vendor (FOURTH LINE) City T ot 1
& (12 punch) in column 7 ENREEEERRNRERERREY) TTTT REPORT SPECIFICATIONS ]IIE:
Ef. IL Dﬁ[’% CQ%D Vendor |5} MojDafRefer. Amount i
in col in col.
PF anek 7 [IIITTIT bmmkl T TITIITTITITITIITTTT | MASTER REPORT CONTROL CARD - List I[I]::
SUMMARY CARD Date | Vendor]Check#| | Amount CONTROL BREAK CONTROL CARD - Minor Control on Vendor (columns 1-5)
- TTTIITITITITTATITIOIT IO TITIYTTITTL | pETAIL CONTROL CARDS IE;
GLgUE it B | 0 1 2 3 4 5 v 6. All - Move Vendor (columns 1-5) to VEN 13
BEZenw mmawna] 14010 | [7i8[s]o[1]2 718]3]0{12] 1 S[0[T2]3}4 4151617, 112]3]4) All - Branch to patch subroutine to test for overflow (see Figure 23-G) Z[8[9{01] A
- . 1 l General Ma.nufacturmg Company — Endicott, N, Y. 1 ! Code
~ ] 2 O 1 we enclose Invoice |Our Ref) Invoice or Discount or | .3 AMOUNT O | - Move Name, Address and City to NME, ADD and CTY; space 1 (see NOTE)
w ° : | check in full | Mo.] Day |Number| Claim Amount | Allowance | S I & Move Trailer Address to TRL; space 1 s
1 V
- o pay of i
1
o ® 5 items listed | XX [ XX | XXXX [ XX 9 XXX o XX 1| XX XXX XX [' O 1 Edit Inv. Date (IDA); Move & Zero Suppress Reference; Move Code; Edit !
Y — | | (IDA); ppr ]
P ° 118 | XX | XX [XXXX XX g XXX XX |3 ] XX9 XXX XX~ | 2  Amount (EC1); add Amount to TOT; space 1
- 7Y ? ! XX | XX [XXXX [ XXy XXX XX 2| XX XXX XX || 3 Move Zone (-) in column 6 to column 37; Edit Inv. Date, etc. same as
- ° 81l O !cones: XX | XX | XXXX XXy XXX XX || XX3XXX.XX= [ O 4 for codes 1 and 2 ]
- . I; | 1. | . !
s ® 1,2, Claims 1 \ ]
2 . O s e |
= ° 212} : 4. Allowances , . y
= o 13 ]
s L] A | ! 1
e Te ull o ! ' O )
& ® 15 | ]‘ Overflow - Execute patch subroutine
z o 18] | | DETACH CHECK XX/XX/XX [XXXXX | TOTAL PAID —#=$XXs XXX . XX | TOTAL CONTROL CARDS 1
= . iy | BEFORE DEPOSITING Date Vendor r O Before print skip to carriage tape chamel § ]
s . T8 - ! Move Statement and Check Date (SCD) to print area ]
2 o 19 ) e\ "ﬁ ! Move & Zero Suppress Vendor (VEN) to print area }
; \ i .
8 ° 2l O, GENERAL MANUFACTURING COMPANY ol o Edit (EC2) TOT and print — |
~ ° 21 | Endicott, N. Y. | . ?IO'AI'E: Although the first printing line is N
N ® 22 e I . indicated on Line 4 of the carriage tape,
5 . 1za[| O Ifg] GENERALBANK 52 181 O printing of the first detail data card for !
» ° A7124] | 1@ AND TRUST CO. 320 t each vendor occurs on’ Line 5 if only one 1
8 o 25 o : ENDICOTT, N.Y. : o . address card or on Line 6 if two address |
° 28] | b
2 ® 2] | ![3 PAYTOTHE [ Date | Vendor [Check NoJ Amount i »z::j"oi ::‘:; b be":f“s:a———:ewl‘i control :
® card of each type of card
;» ° 28 ||| ORDER OF [XR7X%7XX] XXXXX] XXXXX | $XX 5 XXX XX A requires a space code (rule). On overflow J
§===..~'“a.“"-‘ 23] | O 1 O Before print skip to carriage tape channel 6 forms printing starts on Line 4. {
- lq 57[30 18 XXXXXXXXXXXXXXXXXXXXXXXX I ot |
g * A HA XXXXXXXXXXXXXXXXXXXXXX [ Add 1% (ONE) to Check No. (CKN)
w Y 3 G XXXXXXXXXXXXXXXXXKXXX GENERAL MANUFACTURING COMPANY | Move  Statement and Check Date (SCD) to print area M
s o 32] | O e ! O Move & Zero Suppress Vendor (VEN) to print area ]
™ X] 1 XXXXXXXXXXXXXXXXXXXXXX 1 . |
a8 o " X Treasurer : Move & Zero Suppress Check No. (CKN) to print area i
2 . . Edit (EC2) TOT and print
@ . s 25._' @] I| XX X0 | @) Move Statement and Check Date (SCD) to punch area i
8 o B Gaieral Wianifactiving Compasy = Badicoft, N F Akt T Move Vendor (VEN) to punch area 1
« ® 37 o ' s | 1o Move Check No. (CKN) to punch area )
3 ® 38 | We enclose Our Refy  Iavoice or Discount or | 3 AMOU: | Move TOT to punch area; remove sign from units position of TOT 4
B 1 i 5 o NT punc
« - 39) ¢ check in full | Mo, Day Number| Claim Amount Allowance | i Clear TOT and h - 1
H ® Fl o e i ! | _— — h ear and punc
H Y 40 a0 _ = Space 1 before print
= ° - 4 Move Name (NME) to print area and print
s s 77]42 Move Address (ADD) to print area and print
s s ﬁ Move City (CTY) to print area and print ]
3 ® Move Trailer Address (TRL) to print area and print
& ° :: Move CLR to TRL to clear Trailer Address and skip to carriage tape chamnel 1 o,
> p wan |
2 * ) RM. DEPTHS
] L] rarm — T T g 2 | o7z - - - s P46
s ° Verticol spacing 1/6” I Max. w%" | 7 7'/: 8",
s 4 e " NOTE: This chart is subject to inaccuracies from variations in humidity. Dimensions of
Pt - 50 form should be cakulated from measurements shown and not scaled from this chart. 620515MSP
g
51| {1)2/3|4/5/6(718]9[0[1]2]3!4/5i6]7|8| 1j2(3} 0]1)2|3]4/5167!8] 5167/8]9 4/sl6[7[8[o[o[1]2]3]4[5]e[7[8]sl0;1]2[3]4]s]6[s]e]o]1[2[3]4]sl6[7] 1]2]3]a[s]s[7]8lafo1]2

slef7lafolo[1]2]3[4slsl7lslslof1[2[3|alslel7le|
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FORM X24-6556
Printed in U.S.A.

IBM INTERNATIONAL BUSINESS MACHINES CORPORATION /¥l
REPORTQ Wdﬂ IBM 1401 DATA PROCESSING SYSTEM PROGRAM IDENTIFICATION  [73l74]75[7¢

e Ph 4 and 1
PROGRAMMED BY ,‘?“. LW"" FARGO REPORT SPECIFICATIONS ases 4 an DATE 2, /, . Jos bage. L of Lo

REPORT HEADING CONTROL CARDS — PHASE 4

6&

B . — b - —p . Sequence
H 8 Two Cards (onc; line) Card 1 = Print Positions 1-66; Card 2 = Print Positions 67-132 Noumber
1]2]3 5 10 15 20 25 30 35 40 45 50 55 60 65 ////// 7778 80
(23 AL T O I A LMlLllil|||i1lLllllllllllLlllll!ll|1Ll 0loi1
H2IIII||JLIIILIIJ|IIIII/A(((/II|IllIIJIIIlllllLlilIllllllllJlL]lIIllL] olol2

FIELD HEADINGS CONTROL CARDS — PHASE 4
S Four Cards (two lines)  Card ‘1= Print Positions 1-66; Card 2= Print Positions 67-132 Sequence

o Card 3 = Print Positions 1-66; Card 4 = Print Positions 67-132 Number
1]12}3 ) 10 15 20 25 30 35 40 45 50 55 60 65 68 78 80|
AN N NN N 0j1]1
Fla) VL P L PR L vt vty r bbby bbby ol1]2
F3IIIIIIIIIIIIIIIIIIIIJ/TAI/TIIIIIIIIIJIIIlIIlIIJLIJJLllJLIIJIIlllllll 0j1]3
edel LU ™ L L L L L of1]4
) NOTE: BLANK CARD PUNCHED # IN COLUMNS 1, MUST FOLLOW LAST CONTROL CARD IN PHASE 4 Zo Low_ A ot L i ttoc Tl [ XX]

- _—
MASTER REPORT CONTROL CARD — PHASE 1
X Fields 1-4 = Group
Page No. FIELD 1 FIELD 2 FIELD 3 FIELD 4 Indication Fields

- c% *: Print Data Card Print Data Card Print Data Card Print Data Card Print (First Card Minor) Sequence
M= E 4 Positions Columns Positions Columns Positions Columns Positions | Columns Positions M= Move Number

o= M M M - Z = Move and

Lol From To J2| From To From To Z) From To From To Z{ From To From To Zl From To From To Suppress Zeros
11213145 7|8 mopin2 1415 1718 20§21 23)24|25 27128 30431 33|34 _ 36|37]38 40141 43|44 46|47 49]50)51 53{54 56|57 59|60 62 77 80
A1 AR AENE ENE N NN RN NRR NN AN AN E RN RSN NN A ENE AN AN R Jololo

CONTROL BREAK CONTROL CARDS — PHASE 1
Control Field
B 3 Card Cols. Sequence
2| From | %o . : Number
11213 516 8 77|78 _ 89|
Bl1 QOU (.1015 First Level Control (minor) 1{0]0{1
Bl2] | | | ] Second Level Control (intermediate) 1/0{0]2
Bl3 1 | Third Level Control (major) 1{0/0(3
Bls iJ l l Fourth Level Control 1{olol4
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FORM X24-6557
Printed in U.S.A.

IBM@ INTERNATIONAL BUSINESS MACHINES CORPORATION / A‘¢‘L?-
REPORT (ermitbtnct Iteent and Ypador Cdoc A 1BM 1401 DATA PROCESSING SYSTEM PROGRAM IDENTIFICATION  [73l7417576
FARGO REPORT SPECIFICATIONS  Phase 1
PROGRAMMED BY ___Z- (JrAmeen ose DATE ___s2/frefes Page_et_of G
CONSTANTS CONTROL CARDS — PHASE 1
Column 1 C = Constant with a word mark; S = Constant without a word mark
N No. Label Columns 2-3 =Size of Constant Word Sequence
:’ Pos. abe Columns 4-6 = Label to identify Constant Word. Number
Columns 7-72 = Field for punchmg Constant Word (66 characters muxlmum)
112 3j4 617 - 10 15 25 35 40 45 50 55 60 65 _ 70 72177178 80}
j Edit Control Word to obtam s ace between month and day (invoice date?
clolslzpiAl | 1@ L 1L L LI LLLLLLILL] e I e ™ vttt dielite
Control Word for amounts hsted on statement

¢/DEC/II,.IIIQI-ILIIllllllllJlJLLlLlLlll!lIIIIHILHIIIHHIHIIIIIII_L[LIII 110210
. EdC d n

o P27 23 Y ST e i o v i v s o MU R R W M R W W N W I 17 AP

w?scbuamnfmmuu@tﬁ?’ﬁe“t?“?‘e°“iﬁ‘e (T oard ts cpaposd |t | L L ) g L L L Lt L |ilelalo

- N enor
Oil/ENOOIOQIOIIiilLl%llIPIdlllllI\IIIIlIIIHIIILIIIIIIJlJlLILILlLIIIIlIIIIIII 110/ 5] 0
"Total Paid" counter
clg7 JTOIOIOWOIOIOIOHILILILILIIIIHLILH},ILIdJJd_llllxd||1I98|76|I'll~hllld|lChULIIlIIIII_LlLIlI 1/ol6lo
: t - : .
clasleaw| nggizist 111 T P P 0 B P P T T T T PP 00 el
ajo|1|INEl 14111|J||1§T"7“‘T‘: 11t°1ﬁ°rTaseChfchuTbeLrJLluLII_LJ¢I_L!LIJ_IJ_LILIHLIIllllilllll 10/8]0
t

olal¢|MmEe lLlIJullITmlefstllneRJIJ‘ILIiILILIJ_ILJIll!LLILIJ_IJ_LIIJ_LILII_IIIILIIILI 1|ols]o

¢l2a|AD D ILIIHIIIIN‘me T Afdes Getond BB L L L b L L L L L) Dilefelo

Saolemyl L Ser At R e L L L Lt L alelate

A2 [TRIL uuu11|Llcfy|‘f“f“1‘1“ﬁtf‘?e'(’{||H|||lf|(luluuuuu[uuur[Hlulllt 114]2]0

Label to clear out fourth line trailer information -

22| lllR | g g T T T e T L b i Lt b alefslo
L b b b b b L L L L L L Lt L Ll 4o
Ll L L b e b L L L b Lttt ) |sle
o L L L bt ) lefe
L L b L b L L e b b L L L L L L L L dd a] |7]e
L L L L L i s]e
LLU Ll b b b b b b b b b b b b b L b b bbb L L Lt L L Lt gl |sle
IR AN NN NN NN A
L L ittt bl dale
Ll b b b L b b L L L L L L L
NN NN NN NN
Ll L e et
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FORM X24-6559
Printed in U.S.A.

(4

IBM INTERN/'ATIONAL BUSINESS MACHINES CORPORATION
. , Ve
REPORT @M@@MIBM 1401 DATA PROCESSING SYSTEM PROGRAM IDENTIFICATION  [7374l75]76
FARGO REPORT SPECIFICATIONS ® Phase 3
PROGRAMMED BY ,70"\ IMW-‘— ase DATE 12 /pe/t/ Page_-? of & _
- 'DETAIL CONTROL CARDS -- PHASE 3
f - f::d Edit Control Word E =:E‘"' DETAIL CARD DATA %)==A}:31;ﬁilj; S%bza;:vide
M = Move Constant Data M= Move ? = Zero Add; ! = Zero Subtract
Type of Z = Move and Suppress Zeros Z= Move and Suppress Zeros 7= Move Digit; Y = Move Zone Afte
Detail Special 4 or D = Move Digit D = Move Digit A = Move & . ’
Card 7 position Column Split Y = Move Zone Y = Move Zone L= Move and Suppress Zeros k3 Print | Sequence
C = Char. 1401 Instruction  Ip = Move Digit ’ Print Punch Data Card Print Punch Data Card £ Number
Z=Zone * (ectual) Y = Move Zone Label Positi Positions Columns Positions Positions Columns Label a
é Cord clo L2213 LT3 S P
Cols. | ZfP A B From To From From To From To From To From To From To From To From To (P]|S K
» 11213 516178 1001 13114115 1718 20]21[22 2425 2728 30131 3334 3%3_738 4041 43|44 4 49|50 2|53 57 9| 62 é. 69170 71|72}77|78 80
°l ALt Pl P11 il N N L]l | | jMajeil|o0)8 vIE 5/0/1]0
(Origidally codgd NOO(. [After testing the majn FAR{GO propram an exammmg € storage prinfout,
PPXIA|LIL] IBIK|OI| ik Yab ¢hdnded tp BKD1| (22q1) |This if the|starting Jogatfon ¢f yhe patch spbyouriney | | || Lottty lyltsielale
°l=lotoiqiz) | 111 Ll 1] A T A 1 I A I A Lt i moog|e134] | | iwpue] | || |s[¢]s|o
Plmlojeizlg | 11 Lt Lol e e e e b me3)21053 ADD| | | | [s]el4]o
hd Gt A4 I L]t RN [ I I I O O O O O o T e A Ty &ﬁls°so
ofio1o7iZf | 1|1 [ oo b bbb b b b oezialosisl | TR |sietslelelo
i LICICTEC B LU L Je|TiDlAlo# (8161719l | | | | | [E|o|9|8lo|/|s|d|/|51611] |1 Lt | |s{°l7]0
Pltopeipie] | 1) NN Ll L|zletzjojtisjoaejo 2| | | | || NS NN L | |slefelo
i UCICIVIC R LU 1| HEICi/1912161013151 | | | | | [EI0R|/[931719121i0315] | | L L L L1 L1t L] {s]9}9]0
Plljgo17ie) | 11|11 L1 LUt ey Medrieelefielofdie] | || | | Ll | | Isit]o]o
oftjotoi7ied | 14 | 1| L) JeEeirioEgios18 | | ||| Eﬁﬁ*OﬁﬁOﬂg@ﬂf Lt JApo317] 1 | (Tom] {S1Pisltialo
b VIS NN Li 1) nDAlesieng) | | | | | |Eoleis|ojsis]oiriso101g] | || | | Ll L1 siti2]0
d LGS Ll L L1 | [ arajonsioae o4 | | || | | L1 L1l L | Is]t]slo
oo | LI L1 JLEC|02161013181 | | | | | |F|0|3|/]9]37]0|126/0|3|5] | | | | | Ll L] s|tle]o
Plaidjezie] | 1] 1 L] ] Ll irgl 1 L MI21017] 0107|4141 6141 A6 | | Lol bt ysiesle
Pl 7l | b fUEcrloiglosigl o I\EﬂﬂAOﬂTMﬁjﬂﬂ Lidid o317 1 | mem] {SiPl1]sltlelo
il SICTETIES I T LI L JRIDAjo1r15101419] | | LlE[ao\ g0t |of¢|51041F] | | ||| 0 Y O O I ESEA AL
13100171 | 1 1] 1 [ Lt b1y eitleisioz o4 | || || L1l Ll | | Is]t]s]o
PBloo7ld | g |1 Ll 1| JLES| o361 Ll JEodiz]o317]031€|01AST | 1| 1| L1 L1l 1] |s|t]le]o
"Bleornld |l 0 T O 2. 2 i e T T O 0 0 O T AN B I E3 Y
PBloioqd | 1 1 Yioselo37leeeriomglosisl | | |Exsxo37la45l9518] L1 |11 X¥1213170 | | (o] ISP s o
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FORM X24-6559 .
Printed in U.S.A.

IBM@ INTERNATIONAL BUSINESS MACHINES CORPORATION / ﬂ?
REPORT Bons 2t flutsimerTancd Yimsidor Chud 1BM 1401 DATA PROCESSING SYSTEM PROGRAM IDENTIFICATION  [73l74l75l76
7 FARGO REPORT SPECIFICATIONS ® Phase 3
PROGRAMMED BY 7+ W DATE 12 /r0/6/ _ Page 4 of L
T DETAIL CONTROL CARDS — PHASE 3
Ez IE.::d Edit Control Word ¢ =_Edi' DETAIL CARD DATA A@:=A:\gl;ﬁ[salj; s"zb::[;;vide
M = Move Constant Data M = Move . ? = Zero Add; ! = Zero Subtract
Type of Z = Move and Suppress Zeros Z = Move and Suppress Zeros D = Move Digit; Y = Move Zone ) an
Detail Special 4 or D = Mave Digit | = Move Digit M= Move g After

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

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

Z = Zone + (actual) Y = Move Zone Label Positions Positions Columns Positions Positions Columns Label <

§ Card ¢le o . e ‘ s e

Ul Cols. |Z]P A 8 From To From From To From To From To From To From To From To From To jP|S K
123 516178 10 'QF“ 15 1718 21[22 24/25 27[28 3N 3334 36]37138 40|41 43i44 4614 49|50 52(53 5857 59160 62|63 65|66 69170 71(72]77(78 80|
5 =1 LIyl | N S A I O O N T A I I A O [ | =22
Plfood 11| L L[ splAle\sejelgr | | | 1| lElololed1itiogstotang) LV L L bl L | Islaj2lo
il 7/ P48 I T O O I T I NI OV N VO <P CATE PP VA T 107 O A N O A VA I B A EiE
i C2IEILALS N LI L1 Jeleleitio3ie]o1f1s] | || | | [E[O31/[913[F|0131€|01#15T | | | || [ Y I | §5]2/4j0
Pld4jojo)7]e L1t [ 1311 S T A I A 919]7|0]9]7]e|4é|0|#|6] | | | | | Pl | 5\&ls5]0
o ‘/‘olot7¢ L1 11 [Yle19161013i7)tEIe| 1101 A 901518 | | | | | |EPti¥poi317|01419]|015151 | | | | | JAl¥¢¥9317] | |- |TIoiT] [SiP/fs|As]o
R [ [ T Y O O O L1 L N I I O A O O A | 5] 1710
° L1 1111 Lt Lttt O I A I B A O Ll | 5| |8]o
° 1 Pyl [ T I O I A S I O I O I A I A A | O O A L 5| |90
° i [ | N T O I T I A Y O | 5| |0j0
D | SN S [ 5 Y O O A B B B [ ’[‘ O O O B B I O R I 5| [1]0
° || [ [ R N I O A T T Y I A A I A O I I O | 5| [2]6
° [ [ S I O I O A A A N T A Y O A A e Y I O i 5| 13]0
° L 1 [ L1yt T T O A 1 O T T A e I B T I I G | 5| (4]0
° 1 L1yl Lyl N A O B B B B 1T I I I A I T O O O l 5| |5]0
° [ [ L1l S I T O O A I I B B | N Y O A ! 5| |s]0
° | 4 I [ RN NN 1 I I O O Y I O I I T ) I I A | 5| 17]0
° || I I [ A O ) I S S I S O Y T | 5[ 8]0
° | | I || [ | N G O O I A O N O Y i 1111 N T O | 5] |9]o
° [ 1 | L1 i I O T Y I A I A I S I A A I O O R | 5] |ojo
> L (N L L L L Il Ll Ll Ll Ll L [ L L L1 Ll Ll | 50 |1]0
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IBM |

INTERNATIONAL BUSINESS MACHINES CORPORATION

REPORT Ui ittowet dbitmiet ot Jowkor @it 1BM 1401 DATA PROCESSING SYSTEM

FORM X24-6558
Printed in U.S A,

/|2
PROGRAM IDENTIFICATION

ba
76

g— RGO REPORT SPECIFICATIONS ® Phase 2 N
PROGRAMMED BY ___#. 0.//,,«4-»«_ FA : ase DATE 12/70/6/ Page_ S5 of &
‘ V TOTAL CONTROL CARDS — PHASE 2
A = Add
! S = Subtract Summary Punch Clear After
Be- @ = Multiply L = Load Edit Control Word E = Edit Column Split Accum. Print
'w__s fore % = Divide M = Move Constant Data M = Move °
2 Print .| M = Move . 1= Move and Suppress Zeros | 7 = Move and Suppress Zeros Sequence
E Label Label Print Label Print Punch D = Move Digit Label | =15 COMMENTS Number
< abe ape Positions ave Positions Positions Y = Move Zone abe £ls E_ H
K P s s b ru. 8
: K ’ From To From From To From From To From To l From To To PIPIS K Ef~
213 451617 9110 12113114 16117 19{20 22123124 26127 29130 32133 35136 38]39140 42143 4514647 49150151]52 53(54]55; o ToET Paa™ 1 1 77178 80
ip to "lotal Paid" line and move
b T RY7.9E x I R A T I I . K= 32 SRS O NI I I IS ! fatt to print area bbbl
OovVe and zero suppress venaor to
N Lyl LIl [ZVIEN 02901213 | | | | | N | | print area w 3jojz]o
Edit "Total Paid™ amount and
i LI L1 |LlElc|2d|HE|ois 8 E|TIOTa141£(01518 | | | | | NN LLIPL L g;i.ntt S 3j0lalo
ip to eck; a O ec! 3
THSIKIGIAIONEICIKIN] | | | | 1L | [ | Imlslelploixtolof2ig] | | | | | Ll [ | move date to print area 3/2/4]0
T ] Move and zero suppress vendor to
I Ll iy jzvViENoRglo3ia] | L L] 1 print area S L
. . . Qve and zero suppress e (o]
1 il b lzekwlazistosg Lo bbb bbb prin cxéa lppd 310[s |0
- it ¢ tot: T int
N L aeeaogglosiglemonosglosts) L Lol Ll e e e 2/0]7]o
Mo date t h
N NENEE EENEENE mSeDl | 1|1 letoitlotog) |1 L] l Mve a:”"’m :ea 3los|o
e t
M et b b L MuEN g letagied 3 b [ ove vendor To puneh ared 3/0/9]o0
i | Gl bt o ek oy ool Lo f | Xveejeii:°li‘:‘°hf:ae 3100
Vv 2C! a a3
T 0 [l ittt Mmoo 11 eitgleistYla®iolo2s|sTiom) |Pl remove sign; clear total and pusch |3/y 1o
T ’ . Sﬁadce; ,move name to print area
OSPL ot lr mMameloigeioziz] Lo bbb Pl ddpnt sl
ve al 'ess to print area an
T IR L] L MIADD O1L10[6311] | | | | | Lt LLPL ] print i 3{1]3]0
M ity t int d
1] et b bl i meanylanelopggl g L b e bbbl print o P ares & 3l1]4]0
! : M iler addre i
i LI b b bl mTeegnolodisl b bbb ) ! g;?vepffr?tlliadd ” t°dp":t % Lalilslo
ear trailer address and skip to
T I MaeRmRiL] L RN N 1 SKI/ channe! 1 ajbjsjo
5\ RN EESEE N SRS . Lidr L | ¥|MAST CARD RUNOUT BRI
11 L] NN EEN EEENEEEEEEE N L || | 3 0
T Ll Lyl EEEEEEEENER NN A Ll | 3 0
N [ Tl N O O I A I 1 ] 1] | 3 0
111 IR AN RN ENEEEE NN S R NN | 1 3 0




IBM INTERNATIONAL BUSINESS MACHINES CORPORATION

FORM X24-6437

s IBM 1401 PROGRAM CHART PRINTED IN US.A.
Program: Patch Subroutine for Remittance Statement and Voucher Check PAGE 6 of 6
Programmer;__F+ Jobmson : Date:  12/10/61
ot Inst Instruction Effective No.
Nep Ad;s o] A B Remarks of Characters
. ress
° eSIp[dT T 14T T 1d Inst.| Data [Total
(2201) I L _
!l Kot |BlKy1 0@ | If on channel 12, branch to K10 5 S
7| : ‘r T If not on channel 12, branch back to next instruction :
2| K06 1B 7,214 | | in Phase 3 174 9
| ; 'r IT Compare Vendor Number in columns 1-5 of all cards with
3| Kto [¢[0,0,5613,3,"7| |Vendor Number stored in Location 333-337 7 16
1 1 I I .
|
'f‘ K/7 |B 5: 00 /{ : If unequal, branch back to the first instruction in Phase 2| 3§ KU
M ST | DL ’
5 KL | F (p'L { JI ll If equal, skip to carriage tape channel 6 2 L3
[ I T
|
6 Kcl‘/' A K:q:? 3:5’18 Add "1" to Check Number 7 30
BRI U
K3 L 3' 7' /|1'0'8 Load Date into punch positions 1-8 17 3
| £ 1 ]
: : : : [Move Vendor Number stored in Location 376 into punch
§ K38 M| 3 216 1! 3 positions 9-13 7 ‘#i/
1 T T T
[
9 /(‘)‘5~ M 3L§'Lg /: / : 8| |Move Check Number into punch positions 14-18 7 LY}
. T T :
1ol KsamlLlolt|?!a!ls| |move v-0-1-D into punch positions 19-25 7 5§
— T - ,
~ P i ' -
1/ KS Punch summary card for voided check / 37
|1+ =
: i I 41
12 K6ojL|3 ! 7Ll d, |7 Load Date into print positions 20-27 7 ¢6
: ; ; ; Move and Zero Suppress Vendor into print positions
I3 K67Z3L7J“’ 0113,3 29-33 . 7 73
ot r Move and Zero Suppress Check Number into print posi-
| Il
l"/L K7L{Z 3|Lglg &1319 tions 35-39 7 80
T 1 T
[N (e
151 K81 ML |P L" 2 1$ 17! [Move V-O-I-D into print positions 48-57 7 57
T T T
[ 1
/6] K88 Al | | e Print voided check / 88
1 T
R [
I? ,<6)7 / &17}7 lr |T Clear print area l% 72
| o
/g K 93 F / [ L1 - |Skip to carriage tape channel 1 L 7‘/
T -t Branch back to Location 731. This is the address of the
19] kK9sBl71311] | | first instruction in Phase 3 that follows BKOI 4 98
1 1
b [
5\0 K 7'-7 / L | | Constant - "1" to increase Check Number for voided checks|. / 79
(2306). N o1 ’ 106
JJ Lo bIV|- i o IL— / Jl J"D Constant V-O~I-D to void overflow checks 7
NOTE: The following addresses of the various instructions in the patch subroutine were . 7g 8 / OL
determined from the storage printout after testing the main FARGO program:
Address
KO1 = 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
D I I I Y I A -

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

Card Columng=-----

Leader Cards

I
#2
#3

Instruction Cards

1234

567

11
8901

11111111
23456789

6666666
0123456

6667717
7890123

T
4567

718
890

Step
Step
Step
Step
Step
Step
Step
Step
Step
Step
Step
Step
Step
Step
Step
Step
Step
Step
Step

Constants
Step
Step

Clear & Branch Card|

HEEEO O30 W o e
WM - O

14

Cards

20
21

008
2060
SOTh

L019
LO19
Lo19
Lo19
LO19
Lo19

Lo19
Lo19
Lo19
Lo19
L1019
Lo
Lo19
Loy
Lo19
Lo19
Lo19
LO19
1019

1001
Loo7

012
067
078

KOL
K06
K10
K17
K22
K2k
K31
K38
K45
K52
K59
K60
K67
KTk
K81
K88
K89
K93
K95

K99
L06

1001
1001
1060

1060
1060
1060
1060
1060
1060
1060
1060
1060
1060

1060 |k
L371227

1060
1060
1060

1060
1060
1060
1060

1060

1060
To60

BK10@
B731
C005337
B500/
F6
AK99388
L371108
M376113
M388118
MLO6125

7376233
7388239
MLO6257
2

7299
F1
B731

1
v-0-I-D

A00T080

A007080

A00LOBO
A004080

/c14080 | _

M080007

M080007

MOB00Ok
MO8000k

BOO1

BOOL

BOOL
Bool

NOTES: Card columns 1-4, $-11, and 60-80 are prepunched as recommended in the

IBM 1401 Reference Manual,

ROUTINE.

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

Form A24-1403, under PROGRAM LOADING

007

007

o11
on

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

45



O O O O O O

!
!
[

General Manufacturing Company - Endicott, N, Y,

0
1
! We enclose Invoice |Our Ref) Invoice or Discount or 3 AMOUNT 1 O
| check in full |Mo,[Day |Number| Claim Amount | Allowance | |
: payment of ; O
items listed ) .
e TS 1y 15| 3use| 550,75 1 550.75 |
11] 15| 3456 11.02( 2 11.02-},
11 18] 3490 11.02 2 11.92 1 O
CODES:
'y mvoices | 11] 20| 3510 V.02lu| o 11.02-¢!
Lo Claims | 11| 30(4127| 29,460.27 1| 39,460.27 |
'3 Discounss | 12| 06| 8272] 1,000.00 1 1,000.00 |, O
'4, Allowances| 12| 06} 4273 20.00( 3 20.00-i
I 12} 08| 4280 10.00| 4 10.00- :
. O
f
! DETACH CHECK TOTAL PAID —> .
| BEFORE DEPOSITING Date Vendor In O
e =g S (Ep—
| GENERAL MANUFACTURING COMPANY 3! o
Endicott, N, Y, o
o | |
| GENERAL BANK . 152 g O
gl AND TRUST CO, Ee
gl ENDICOTT, N.Y. o
: e
6| PAY TO THE Date Vendor |Check No, Amount ol
4| ORDER OF 27757617 B15[ 19876 ~ V-0-T-Djg
® g O
: o
® GENERAL MANUFACTURING COMPANY [d]|
g O
74 <Kl
g Treasurer ; :
R
__________________ General Manufacturing Company — Endicott, N, Y. :
! We enclose Invoice |Our Ref) Invoice or Discount or | .3 AM , O
! check in full |Mo, | Day |Number| Claim Amount | Allowance | & OUNT |
;payment of 112[{09[u285] 9,030.8% 1 9,030.86 |'
jitems lited | 12(11(5117 500.00 1 500.00 | O
1212|5328 150.86 |4 150.86- |
! 1213|5416 123.45 1 123.45 |
! copes: 1213|5817  876.55 1 876.55 || O
| 1. Invoices |
1,2. Claims '
! 3, Discounts 1O
!4, Allowances :
'
i O
|
| DETACH CHECK 12/15/61| 815 | TOTALPAID —# $51,350.00 |
| BEFORE DEPOSITING Date Vendor ! O _J
""" ettt e T
o GENERAL MANUFACTURING COMPANY ol o
Endicott, N. Y, ol
4| GENERAL BANK ws2 B, O
4 AND TRUST CO, 320 &1 :
% ENDICOTT, N.Y. o
4 ol O
5 PAY TO THE l Date I Vendor lCheck No.] Amount ; :
jl ORDER OF 127157611 815[19877 | $51.350.00 [g!
® . g O
INTERNATIONAL BUSINESS ol
gl MACHINES CORPORATION GENERAL MANUFACTURING COMPANY (]
3 NORTH ST. g O
% ENDICOTT, NEW YORX o
o Treasurer o :
SCC0CEE006605E0E000606660600066066666000a600t0otestateestatteesd | O
' |

Figure 23-J. Remittance Statement and Voucher Check

46




t

O O O O O o©°

@)

}

General ]_v[;x;u:f—azt;rl-n_g Company — Endicott, N, Y.

Figure 23-]. (2)

|
|
! We enclose Invoice |Our Ref) Invoice or Discount or | .3 AMOUNT I O
! check in full |Mo,|Day |Number| Claim Amount | Allowance | I
, payment of !
,items listed |11 |06 (3219 347.09 1 347.09 : O
1 I
' 1
: CODES: 'O
| 1. Invoices |
1,2, Claims |
I3, Discounts e
: 4. Allowances :
!
|
| e
|
1
i
| DETACH CHECK 12/15/61 | 1875 | TOTAL PAID —= $347.09 !
| BEFORE DEPOSITING Date Vendor O
-t _________ ]
1 ]
| [FEEEEEEE50EEE50000 e 0ee0000 000000000000 00000000E0006E000600000060 | | o
>4 ~{N3
[Blo GENERAL MANUFACTURING COMPANY ol
: 0 Endicott, N,Y. ol
v L
18] GENERAL BANK w2 @ O
{ : AND TRUST CO, 320 @i
i8] ENDICOTT, N.Y. o
19 < : O
: E PAY TO THE l Date I Vendor ]Check No. Amount 5 |
18l oRDER OF [12/15761] 1875| 19878 $37.09(3!
e o O
1@ SUTCAN, INC. oifl )
gl 2710 HELEN ST. GENERAL MANUFACTURING COMPANY [0}
o/ ENDICOTT, NEW YORK o O
2 +
: ® Treasurer ; :
| |EEEE56656666050000600660655000666655666566666600060006066060066668) | O
S Y SUPRI
X General Manufacturing Company - Endicott, N, Y. :
! We enclose Invoice |Our Ref.| Invoice or Discount or 3 AMOUNT | O
! check in full {Mo. Day [Number| Claim Amount Allowance 8 |
, ayment of !
,items listed | VV¥| 14 |3428 750.33 1 750.33 : O
| 11143428 : 37.52(3 37.52-,
y
|
! copEs: 1O
| 1. Invoices I
1.2, Claims |
! 3. Discounts i O
: 4. Allowances : .
|
|
i ; O
1
| DETACH CHECK 12/15/61]21264 | ToTALPAD —=  $712.81 !
: BEFORE DEPOSITING Date Vendor O
- - — - - —— = - - e e - o mn e ma = e o = m m e - mm m am - am e - . e w ae I.. R —
| 1
S ECE0660000060600066060060000000000000000000060000600066000066664] |
g ‘e
1@ GENERAL MANUFACTURING COMPANY ol
e Endicott, N.Y. off
o <
1|3l GENERAL BANK 1452 8y O
| : AND TRUST CO. 320 gs)t
18l ENDICOTT, N.Y. o/l
18 A O
o |
: % PAY TO THE [ Date [ Vendor ICheck No. Amount ol
'l ORDER OF [12/15761] 2126k] 19879 CSAFRCAI: |
o ot O
e DANTELS & MCCATHY, INC,. ol
8 502.N. ARLINGTON DRIVE \ ol
@ GENERAL MANUFACTURING COMPANY [X|}
: 3 GREENCASTLE, INDIANA gt O
o il
: i Treasurer ; :
| (CEEE6EE0666606666666606660660666000006006000006tootoec0e0teeeeaY| | ()
[ | -
:' General Manufacturing Company — Endicott, N, Y. : ]
! We enclose Invoice [Our Ref.| Invoice or Discount or 3 AMOUNT |- O
) check in full | Mo, | Dav INumber| Claim Amount Allowance S |
m - ——
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IBM

INTERNATIONAL BUSINESS MACHINES CORPORATIdN

IBM 1401 SYMBOLIC PROGRAMMING SYSTEM

CODING SHEET

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

Program Page No.| - | of
Programmed by Date Identification .+ 1 1 1
76 80
‘(M OPERAND (B) OPERAND
LINE |COUNT ABE T a s
LABEL OPERATION ADDRESS +] ome [g ADDRESS e d COMMENTS
3 sle 7|8 13]14 16|17 23 ADJ- 15728 ADd- 138 39] 40 55
[P E
0,1,0 ! TR N T C1T|L3|3| I : : T TR S T S : : L AR N S SR YUY R R SO S SN SN DU T S |
g . - | = ; N
°|2|° 1 *IEIXI/“IMIP thl DIFI Il'lf\l'Q:Ctlo IPATICIHI/IMIC’: :A INJD 1" ,INIKIAJGIEI IiJI\SI, l/vIGI I\SIPI\S
° 1 3 L ° L *‘l 1 1 1 1 ‘l ! 1 1] 1 | I : : Il 1 1 1 1 1 1 1 ' 1 1 1 2L i 1 | 1 1 1 1 1 I H 1 1 ]
o 4_I° L 1 L 1 L 1 OR;G 114141-5’1 ] : : 1 ! 1 1 I ] : : 1 | D| 1P|AITIC-|H| |P|0I/|N|TI ] 1
; ) 1
0,%5,0 i L | J - L B| ] 'D]PIA]TIGIH: 1 1 | 1 1 I 1 1 : : L 1 LI/INIkl IT]OI |DIP1A|T1C'IH| i
otslo 1 1 i 1 ! 1 OIKEG ’ 2 o l ! : : 1 L | i L ! I : : 1 l’ T PATIC-]//I IPIOIIJN'ITI 1 1
0,7,0 1 IR R |‘B| : T.PA TCIL/I 1 Lo I R ! : : Lo LINKI 7—.0| erIAlTICIHI L
oleloalg 1 1 1 1 H blc: *I 1 i 1 1 I : 1 | ] 1 L 1 | : : I 1 T/*Rttl IBILIAINIKI\SI 1 i 1
01910 1 i 1 : OIR'G 2'!4!‘)'01 ! : E i I i 1 I l i : l L 1 BIEIG l Nl PA TCIHI IAIRLE'A
Ilolo 1 DPIA[TCH i : 1 L 1 1 | : | 1 1 l i 1 : : 11N|{S|T1RULTI ON‘S |E0|/?
] . ~
1,1,0 ] [T A B B ) l [ AY lmLZ/ WM ‘pltlTIAl, LI PIQ’TCLHL I
i
‘Izlo I ) 1 1 1 1 I : 1 1 1 1 L ! : 1 1 i : : Il SIUIBIELOUTIN 1 | 1 1 ]
1 [
1,3,0 L PR SR | P S ! I S N L I Lo TR Y T SO R SR T
[ -
l1410 L i 1 Bl : ' 4’*?/! 1 ! 1 { i [} 1 (I E : 1 1 Bl,{I IBIA‘ LKJ‘TOI FARéO
p 1
Ij5[0 1 TxPlAlTCIH 1 l i 1 L l\l ! : 1 1 1 Il 1 L | ! : | 1 /|N|51r1IE|UC=T ‘ ONS FOR
[ 1 [
1,6,0 L T S N ! L1 vy [ R T.0.TAL, PATCH, IR |
| ag
'V, 7,0 ! PR S N L ; | IJM&/tXW L SlulglRlolUT’l/ NE] IS S T
| |
‘a8 00 ||lll|:lL L ! PR SR R T N T S WY SO HN N W S B
) 1 . 1 | | i . -
1,9,0 ! I T S Bx L. 2,0, g )1 [ R ST R N N N BN B.R, IBIAICIK| 7.0, |I—1A|&16'|o
210|0 | L Il 1 | 1 L N'D33/ “ L : : L . L L Il L : : Il L C.L»E\Al’?l }A|N,_D, IBJRlAIWICIH
NOTES Entry 040 -- ORG 1445 specifies the location of NOOO (detail 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 BM0O) 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.



FORM X24-6559
Printed in U.S.A.

‘19q;ouv ut

(youngd [T) X Ue pue uwn[o)) suQ uf payoung S| ;}qu ' uoym spre) jo sedL], Burdmuepy jo poyey o[dwexy °'gg oIndig

IBMO . k INTERNATIONAL BUSINESS MACHINES CORPORATION N
REPORT IBM 1401 DATA PROCESSING SYSTEM PROGRAM IDENTIFICATION |7374[75]76
FARGO REPORT SPECIFICATIONS ® Phase 3°
PROGRAMMED BY : DATE Page. of
DETAIL CONTROL CARDS — PHASE 3
fz f::'d Edit Control Word f:___s':" DETAIL CARD DATA %==A;S{fiili s‘;z;bga;i,vide
M = Move Constant Data ove . ? = Zero Add; ! = Zero Subtract
Type of Z = Move and Suppress Zeros Z = Move and Suppress Zeros D = Move Digit; Y = Move Zone f
Detail Special 4 or D = Move Digit D = Move Digit M = Move & A .er
Card 7 position Column Split Y = Move Zone Y = Move Zone Z = Move and Suppress Zeros E3 Print | Sequence
C = Char. 1401 lnstruction | p = Move Digit Print Punch Data Cord Print Punch Data Card E‘ Number
2= Zone * (actval) Y = Move Zone Label Positi Positi Columns Positions Positions Columns Label <
_§ Card clo ek *k® S P
O cols. [ Z{P A ] From To From From To From To From To From | To From To From To From To Ir{s «k
2[3_ sle|ze___1om n#u 151718 20021[22 2425 27)28 3031 3334 36J37]38_ 40[41 43|44 4sl47  49[50 52|53 535657 59 62063 65l66 ssj70 772)77]78 s_o‘
p | ! I I A O T O I T O I I A ! A Y I O | 5/0|1]0
o | L1101 L1 L 1 Y Y I O 1 N I Y 0 A A A FEEEEE NN L | 5| |2]o
a o Al ANEREEN onn e Il skl uhsudahb s I NN INEERENNE NEE ANNE SRR EEE NS § FRE O AP
b fl in columm 6, NoX80) )
1]0]016|¢ [ L1l 1l J L 1] i N O S O N I A [ [ I 5| 4]0
(2 inf column 6, NoX80)
Ojajgjoelel | b e et b e 0 O O I O I A O A Ll eyt [ | Is] [s]0
: 3 in col 6, 80
TG B B TR NAUER I8 e v i i NENEEEEE AN NSNS AN AN NN NN A RRA OEnn
o blank in cqlumn 6§, NoXSOl
. 01016)¢] ] [N 11' Ill éjxsoll 1 T 1 T I A A R I 1 O I ! 5| 17]e
in| colum ) .
P17101016|C L1 b1 f Ill Ia’lxlso?[ | ] N 1 A I Y O A A I N I I I A | 5| |80
2 t]
olilgoeled | Lo bl Lo P EE Y L b b b bbb bbb b bea bbb sl fel
' 3 1 6, X80
G AN AERAEEE I ubs ke aunEn NN RN REE SN R EE ENE AR ENE ERE NEE A ERE AEnE
blank i 1 , X80
of=lopopsled |y by g o pL et e X EENNEEEE EENEEEE NSNS BN AR
° L] P it I 1T 1 T O T A 1 N A A B T O I O I O O i s| |20
i | P il | I A O O O A O T O A IR { 5| |3]o
° L.l b Py A T T T O O NN I O A A | 5| (4]0
o [ I [ Y T O O [ N A A T O O I O O O 1 5| |s]0
° Lt L [ Lty O O O Jl 1 A A O N O Y O O | 5| |elo
o (! {1 [ I O O A A A O 1 T | O O O O O Y I O A | 5| |7]0
° 11 [ | [ I Y I o A O U A A B O A | O Y O O A A O 5| [8]o
°L {1 | | bl 1 I A Y T O I O B A A Lottt ey | s| (9]0
° 11 Lt j ettt T T T O A N O O O O | 5| lolo
° 1 | 1 | |l | . [ | | )1 | L] | | ] | | | | | [ N 5/ [1]0




Index

Automatic-Carriage-Control Operation .........ccceceinieiirenninns 15
Coding Sheets .....ccccoceenuenene 8
Coding the Patch Subroutines 19
Constants Control Cards ............ .11
Control-Break Control Cards .... 10
Converting No-Op Instructions 19
Detail Control Cards ................ w 11
Detail No-Op Control Cards 17
Dividing in Phase 2 .......... reeereeenesaeaererans 24
Dividing in Phase 3 with a fixed DIVISOL woorrerrsreeereseesreren 24
Dividing in Phase 3 with a Variable Divisor .........ccccovueuenne 24
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Mulhply-Dlvxde Optional Feature ........................................ 20
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Multiplying in Phase 3 with'a Fixed Multiplier .............. 21
Multiplying in Phase 2 ..... vrrveereee 22
Multiplying in phase 3 with a Vanable Multxpher .......... 21
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No-Op Control Cards .......ccciiivncivnncsninesnnnnens 17, 18
Operating INStructions ........ceeeiniminimeeiereein, 16
OVEITIOW  oeveeverrecieiereertesre et esseesesasesisssessesssossessesssesnasas 10, 46
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Patch Subroutine Card Format 45
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