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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
casy to learn and apply. Developed for the 1Bm 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 1BM 1401 card sys-
tems having a minimum of 4,000 positions of core
storage, and parallels the 407 approach to report prep-
aration, It is a load-and-go system with no intermediate
operations such as symbolic assembly.



General Description

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

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

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

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

List or group-print the body of the report.

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

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

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

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

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

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

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

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

Print multiple lines from one card (MLP).

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

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

Overflow or eject from form to form.

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

Report Specifications

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

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

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

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

No. of Sequence

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

1 Control Cards variable  1000-1xxx

2 Condensed Program Deck 32 2000-2031

2 Control Cards variable  3010-3xxx

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

4 Control Cards variable  7001-70xx

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

FORM NO. x24-6556

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

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

FORM NO. x24-6557

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

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

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

Report-Heading Control Cards

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

Card

Columns Control Data
1 H - Report-Heading Control Card.
2 1 - First card.

2 - Second card.

3-68 Enter report-heading information (66 char-
acters maximum for each card). Card 1 prints
in positions 1-66, Card 2 prints in positions
67-132.

RULE: If a report heading is required, two cards always must
be punched, and H1 control card must precede H2 con-
trol card, Depending on the length of the report heading
and the print positions selected, either H1 or H2 control
card may be blank in columns 3-68. The report heading
may include the word PAGE anywhere on the line if
page numbering is specified.

" If a report heading is not required (preprinted forms),
these two control cards are omitted.

Field-Headings Control Cards

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

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

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

Card 1 - print positions 1-66.

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

Card 3 - print positions 1-66.

Card 4 - print positions 67-132.

ruLk: 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:
. 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.

e N

Card
Columns Control Data
1 M - Master-Report Control Card.
2 L - List; Blank - Group Print.
3 O (alpha) - Page overflow to carriage-tape
channel-1.
Blank - No page overflow.
4 P - Page numbering if desired.
Blank - No page numbering.
5-7 (from) BM 1403 print positions selected for printing
8-10 (to) 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.)
11 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.)

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

18-20 (from) 1BM 1403 print positions selected for printing

21-23 (to) first group-indicated field.

24-36 Second field to be group-indicated. Same for-
mat as Field 1.

37-49 Third field to be group-indicated. Same for-
mat as Field 1.

50-62 Fourth field to be group-indicated. Same

format as Field 1.

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

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

Card
Columns Code Control Data

1 Control-break control card.
2 First-level control (minor).

Second-level control (intermediate).
Third-level control (major).
Fourth-level control.

Location of control field.

AW

3-5 (from)
6-8 (to)

Split-Control Fields

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

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



Phase 1 (Form No. X24-6557)

Constanis Conirol Cards

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

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

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

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

acters maximum).
Blank positions are considered characters.

Phase 3 (Form No. X24-6559)

Detail Control Cards

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

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

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

IS

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

Ne o w

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

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

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

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

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

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

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

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

11



Control Card

Columns

D ALL
D ALL
D ALL

ALL
* ALL

— 080 C

T ©go

D — 080 Z

D & 080 C

D & 080 Z

D 6 080 C

D 6 080 Z

D Z o080 C

D Z 080 Z

D 080 Z

Card
Columns

7.

14

12

13

12 345 6

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 1BM 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 (from)
28-30 (to)

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

37

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

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

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

56

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

63-65

66-68

Control Data

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

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

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

- Edit.

- Load edit control word.
Move constant data.

- Move and suppress zeros.
- Move digit.

- Move zone.

O NZ

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.

NZ~O—= Q@ ®s>

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 =1

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 F.I.C.A. Deductions Pay
150.00 27,00 5.44 10.00 107.56

Vertical Method
Gross Eamings  150.00
Less WHTax 27.00

F.IC.A. 5.44
Other 10.00
Net Pay 107.56*

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

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

Card

Columns Control Data
1 T - Total control card.

2 1 - Minor-total level.

2 - Intermediate-total level.

3 - Major-total level.

4 - Fourth-total level.

5 - Fifth- (final) total level. (Occurs on last
card runout with Sense Switch A

turned ON.)
3-4 SP - Space before total printing.

SK - Skip before total printing.

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

Enter 4-9 to skip to corresponding carriage

tape channels.

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

6 A - Add.

S - Subtract.

@ - Multiply (4-8 punch).

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

M - Move.

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

M - Move constant data.

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 lust-card-runout
total-card for level 1, 2, 3, 4 or 5 must contain an
asterisk in column 56.

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



Avutomatic-Carriage-Control Operation

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

Figure 3. Automatic-Carriage-Control Operation
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Operating Instructions
To prepare reports with FARGO, proceed as follows:

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

Normal Condition
Channel 1 - Report-heading line.
Channel 2 - First field-heading line.
Channel 3 - First body line.
Channels 4-9, if required. Skip-stops for pre-
determined line printing,.
Channel 12 - Overflow line,
NOTE: 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 I/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 on (1401 Console) and
storage address 0157 displayed, a constants label has
been referred to in one of the T or D control cards for
which there is no corresponding constants control card.
This may be due to misspelling the 3-character label
abbreviation on the T or D control card. Or, it may
be that constants control card was inadvertently omit-
ted in the constants coding sheet. To restart, proceed
as follows.

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

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

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

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



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

PROCESS
CHECK RESET
A- OR I-ADDRESS REGISTER.

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

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

1. Set mode switch to STORAGE PRINT-OUT.

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

tion displayed.

Turn hundreds and thousands manual-address

switches to digits corresponding to the hundreds

and thousands positions displayed.

. Press start key on the 1401 console.

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

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

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

3.

[S188°-N

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

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

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

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

Patching

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

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

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

1. Set mode switch to STORAGE SCAN. exact locations of the patch subroutines are deter-
2. Set manual-address switches to 0000. mined.
3. Hold down the start key.
4, Machine stops when an invalid character is detected .
in storage. The storage position in error is shown in Phase 3 — Detail No-Op Control Cards
the storage-address display unit. The B-register dis- At each point in Phase 3 where branching to sub-
plays the contents of the storage position in which  routines is required, make an entry on the coding sheet
the error is detected. in columns 1, 2-8, and 7-10 as shown in Figure 4.
DETAIL CONTROL CARDS — PHASE 3
E = Edit = edif
= Load Edit Control Word E = Edi DETAIL CARD DATA
= M = Move
Type of M = Move Constant Data _
YP! Z = Move ond Suppress Zeros Z = Move and Suppress Zeros
Detail Special 4 or D = Move Digit D = Move Digit
b Card 7 position Column Split Y = Move Zone Y = Move Zone
€ = Char. 1401 Instruction | p = Move Digit Print Punch Data Card Print Punch
= Zone * (actual) Y = Move Zone Label Positi Positi Col Positi Positi
§ Card clo l o
Yl Cols. Zip A B From To From From To From To From To From To From To
11213 5161718 o 134015 17]'8 20]21j22 24]25 zma k[1, k1 3Y34  36]37]38 _ 40i4) 43]44 4_9_#7 49150 52|53 3
PIXIX X IXINIoolo] | | Ll [ ' [ S S I A T
of 1l il L4 I I T A B A ST I T T B I
Figure 4
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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, N0OOO 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 operatio