




































ters long. During processing, a six-character field is to 
be moved to DEDUCT and is to be left-justified. Figure 
29 shows a JUSTIFIED clause that specifies that the 
data moved to the DEDUCT field will be left-justified. 
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Figure 28. PICTURE 

Special Editing functions 
These COBOL editing functions may be used only when 
the object computer is equipped with the expanded 
print-edit feature: 
1. High-order CR or minus signs and high-order DB or 

plus signs. . 
2. Floating plus and minus signs, and Boating dollar 

signs. 
3. Check protection (asterisk fill). 
4. Decimal suppression for blank or zero fields. 

Editing of a single-digit field cannot be specified in 
editing or PICTURE clauses. 

When the editing options for Boating plus, minus, 
and dollar sign are used, more than two Boating char­
acters must be specified in the PICTURE or EDITING 

clause. For example, if $$99 is specified, the $ will not 
Boat, but zero suppression will take place. However, if 
$$$9 is specified, the dollar sign will Boat and zero sup­
pression will take place. 

If a group item is moved to an elementary item 
that requires editing, the diagnostic INVALID USE OF 

EDITING will result. (A report item can only receive 
numeric data; the 1401 tape COBOL compiler considers 
a group item as alphameric data.) 

Editing C'lauses 

[ {

ZERO SUPPRESS } 
CHECK PROTECT 

. FLOAT DOLLAR SIGN ... 

[LEAVING integer-4 PLAGE[S] ] ] 

General Description: This clause permits the program­
mer to specify certain kinds of editing without using 
a PICTURE clause. Only elementary numerical items 
may be described using the EDITING clause. 

ZERO SUPPRESS causes high-order zeros to be re­
placed with blanks up to but not including the first 
non-zero digit or an assumed or actual decimal point 
encountered in a numerical item. 

When using zero suppression in either the PICTURE 

clause or the EDITING clause, the high-order position 
must not be the only character specifying zero sup­
pression. For example, Z9 is incorrect, but ZZ is 
correct. 

CHECK PROTECT causes all high-order zeros to be 
replaced with asterisks under the same conditions as 
ZERO SUPRESS. 

FLOAT DOLLAR SIGN causes all high-order zeros to 
be blanked and a dollar sign to be placed to the left 
of the first significant character or decimal point. The 
EDITING clauses can be used only to affect zeros to the 
left of the decimal point. Zeros to the right of the 
decimal point must be cleared (if desired) by a 
BLANK clause. 

The LEAVING option restricts the suppression of 
zeros or insertion of asterisks and the dollar sign by 
specifying that a celtain number of places (integer-4) 
to the left of the decimal point are to be undisturbed 
(unedited). 

Example: Figure 30 shows an EDITING clause that spec­
ifies that high-order zeros are to be replaced with 
blanks. Assume that a field called FICA is to be edited 
during processing in preparation for printing. If the 
value of the field moved to FICA appears as 00508 
before editing, it will appear as 508 after editing. 
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Figure 30. Editing 

[ BLANK WHEN ZERO J 
General Description: This clause causes the described 

item to be filled with blanks whenever the value 
( contents) of the item field is zero. It can be used 
only with elementary items .. BLANK WHEN ZERO over­
rides all editing specifications prescribed by a PIC­

TURE or EDITING clause. 
Example: Figure 31 shows a BLANK WHEN ZERO clause 

used with a FLOAT DOLLAR SIGN clause. Without the 
BLANK WHEN ZERO clause, a ZERO PAY field would ap-
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Figure 29. JUSTIFIED 
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Figure 31. BLANK WHEN ZEHO 

pear ~Jter editing as $.00. The BLANK WHEN ZERO 

clause causes seven blanks to appear in the PAY field 
when it is edited for printing. 

E VALUE IS t 
Ll VALUES ARE ~ 

literaZ-l [THRU literal-2] [ZiteraZ-3 

[ THRU literal-4 ] •• JJ. 
General Description: A VALUE clause can state the ini­

tial contents (value) of a data item in the WORKING- . 

STORAGE SECTION or CONSTANT SECTION. It can also be 
used with the THRU option to define the value of a 
condition name (level-88 item) in the FILE SECTION 

and WORKING-STORAGE SECTION. 

If the VALUE clause is not used to define the initial 
values of WORKING-STORAGE items, their contents at 
program execution time will be unpredictable. 

If the VALUE clause specifies a numerical literal, 
an operational sign will be developed (placed over 
the units position of the numerical field) only if the 
literal is preceded by a plus or minus sign. A figura­
tive constant may be used in the VALUE entry where 
a literal is specified. 
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Figure 32. VALUE 

The THRU option is not described in the COBOL 

General Information Manual. It may be used only 
with condition names as shown in Figure 32. 

Figure 33. REDEFINES 
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[ REDEFINES data-name-2 ] 

General Description: This clause permits the program­
mer to redefine areas of storage that have been pre­
viously defined by a record-description entry. 

Note the following additional points in connection 
with the use of REDEFINES: 

1. If data-name-2 is not unique, it must be qualified 
by one or more additional names until it is unique. 

2. Data-name-2 must not be subscripted. 
Example: Figure 33 shows a REDEFINES clause used to 

define a table of constants. 

The Constant and Working-Storage Sections 
The record-description entries described for the FILE 

SECTION apply also to the CONSTANT and WORKING-

STORAGE SECTIONS. 

These sections begin with the header line WORKING-

STORAGE SECTION or CONSTANT SECTION and are followed 
immediately by the record-description entries. 

Added Elective Elements of the Data Division 
These elective elements of the record-description 
entry are not specified in the COBOL General Informa­
tion Manual, but are contained in the IBM 1401 COBOL 

processor: 
1. The DEPENDING ON data-name and the TO integer-2 

options of the SIZE clause. 
2. The TI-ffiU literal-2 and the literal-3 THRU literal-4 

options of the VALUE clause. 

Deferred Elements of the Data Division 
The COpy option is contained in the COBOL General In-
formation Manual, but is not contained in this version 
of the IBM 1401 COBOL processor. 

The USAGE, SIGNED, and SYNCHRONIZED clauses havc 
no meaning in a 1401 COBOL program and should not 
be used. 

A group mark should not be declared as an alpha­
meric literal. 



The PROCEDURE DIVISION is the operational part of the 
COBOL source program. Once the data has been de­
scribed, the programmer tells the COBOL processor what 
steps the machine must take to read the input data, 
process it, and write it as output on punched cards, 
magnctic tape, or a printed form. 

The COBOL verbs are the main elements in the PRO­

CEDURE DIVISION. They are described in detail in the 
COBOL General Information Manual. However, some 
verbs have special meaning when used in a 1401 COBOL 

source program. This additional information is pre­
sented in the following section. 

The DISPLAY Verb 

General Description: The IBM 1403 Printer (1403-P) is 
the standard output unit for the DISPLAY verb. How­
ever, information may also be displayed via the IBM 

1402 Card Read-Punch (1402-P). As many printer 
lines or punched cards will be used as are necessary 
to display the information contained in the area of 
core storage whose data name is specified in the 
DISPLAY statement. 

The object program initiates a skip to channell in 
the carriage tape if a form overflow occurs in the 
1403 printer. If the DISPLAY verb is used in the PRO­

CEDURE DIVISION to address the printer, the processor 
assumes that the printer will have a carriage tape 
with punches in channel 1 and 12 (overflow) at 
object-program execution time. 

Examples: The statement shown in Figure 34 will cause 
the contents of the area whose data name is GRAND­

TOTAL to be displayed on the 1403 printer. 
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Figure 34. PlUNTER mSPLA Y 

Thc statement shown in Figure 35 will cause the 
contents of GRAND-TOTAL to be punched into cards, 
if the mnemonic-name CARD PUNCH has been as­
signed to 1402-P in the SPECIAL-NAMES paragraph of 
the ENVIRONMENT DIVISION. 
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Procedure Division 

The ACCEPT Verb 

General Description: The IBM: 1402 Card Read-Punch 
(1402-R) is the standard input unit for the ACCEPT 

verb. 
Example: Figure 36 shows an ACCEPT statement that 

will cause data to be read from the card reader and 
moved to an area whose data-name is CANCELLA­

TIONS. If more than eighty storage positions are de­
fined by CANCELLATIONS, multiple cards will be read 
from the 1402 until the area is filled. 
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Figure 36. ACCEPT 

The WRITE Verb 

Reference Format 

\VRITE r{'co/,d-IlltnW [FHOM lI/,(,(l-II(1Il1(~ 

[
jAFTER t 
1BEFORES 

ADVAi\CING 1 il/tege/' LIl\ES tJ 
1 mnemOniC-IIl1H1e ~ 

General Description: This statement causes a logical 
record to be released for an output £Ie. 

Record-name is the name given to the record de­
fined at the 01 level in the FILE SECTION of the DATA 

DIVISION. Area-name is the name given by the pro­
grammer to the core-storage area from which the 
record is to be written. 

The ADVANCING opti.on is used for spacing lines on 
output documents on the 1403 printer (1403-P). 

AFTER and BEFORE i.n the ADVANCING option control 
printer carriage spacing before or after the WRITE 

verb is executed. Integer LINES specifies how many 
lines should be spaced. Mnemonic-name is the name 
assigned in the SPECIAL-N~MES paragraph to a chan­
nel in the carriage tape and is used when carriage 
skipping is desired instead of line spacing. The skip 
occurs to the line that corresponds to the specified 
punch in the carriage tape. 

Examples: Figures 37, 38, 39, and 40 show sample 
WRITE statements. 
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Figure 35. PUNCH DISPLAY Figure 37. WRITE 
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Figure 38. WRITE AND SPACE BEFORE PRINTING 
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Figure 39. WRITE AND SKIP AFTER PRINTING 
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Figure 40. CONDITIONAL WRITE 

The EXAMINE Verb 

Reference Format 

TALLYING {~I)ING .} 
UNTIL FIR~T 

'literal-l [REPLACING BY literal-2] 

EXAMINE data-name 

REPLACING f ~ING } 
~ [UNTIL] FIRST 

literal-3 BY literal-4 

General Description: The EXAMINE verb is used to re­
place a given character and/or to count the number 
of times it appears in a data item. 

Any literal used in an EXAMINE statement must be 
a member of the character set associated with the 
CLASS specified for data-name. Thus, if the descrip­
tion of data-name in the DATA DIVISION specifies a 
CLASS that uses less than the full character set (NU­

MERIC or ALPHABETIC), then each literal used in an 
EXAMINE statement must be one of the characters in 
the restricted set. Thus, if the class of data-name is 
NUMERIC, each literal used in the statement must be 
a numeric character. 
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All literals in EXAMINE statements are considered 
alphanumeric, are one character in length, and are 
enclosed by quotation marks. When an EXAMINE 

statement is executed, the examination begins with 
the leftmost character of the data item and proceeds 
to the right. Each character in the item represented 
by the data-name is examined in turn. If the data 
item being examined is numeric, any operational 
sign associated with the item will be ignored. 

The eHect of an EXAMINE statement depends on 
the options employed by the programmer as follows: 

If TALLYING is specified: 
A count of the number of certain characters in 

data-name is made when the TALLYING option is 
used. This count replaces the value of a special reg­
ister called TALLY, which is accessible to the pro­
grammer. The count depends on which of three op­
tions of TALLYING is used: 
1. If ALL is specified, all occurrences of literal-l in 
the data item are counted. 
2. If LEADING is specified, the count represents the 
number of times literal-l occurs before a character 
other than literal-l is encountered. 
3. If UNTIL FIRST is specified, the count represents 
the number of characters that are encountered be­
fore literal-l first occurs. 

If REPLACING is specified: 
The replacement of characters depends on which 

of the four options of REPLACING is used when the 



REPLACING option is used either with or without the 
TALLYING option: 
1. If ALL is specified, literal-2 or literal-4 is substi­
tuted each time literal-lor literal-3 occurs. Literal-2 
is substituted for literal-l, and literal-4 is substituted 
for literal-3. 
2. If LEADING is specified, the substitution ends when 
a character other than the literal (literal-lor literal-3) 
is encountered or when the rightmost character of 
the data item is reached. 
3. If UNTIL FIRST is specified, the count represents the 
num bel' of characters that are encountered before 
literal-l first occurs. 
4. If FIBST is specified, literal-3 is replaced by literal-
4 only the first time literal-3 occurs. 

Example: Figure 41 shows a use of the EXAMINE verb. 

The ENTEH Verb 

General Description: The ENTER verb permits the pro­
grammer to use Autocoder statements in a COBOL 

source program. 

The language name used with 1401 COBOL is AUTO­

CODER. The Autocoder statements must be presented 
to the COBOL processor immediately following the 
ENTER AUTOCODER statement, and they must be fol­
lowed by an ENTER COBOL entry that indicates the 
point at which the COBOL source language is resumed. 

Each ENTER AUTOCODER statement must constitute 
a separate paragraph in the source program. The 
ENTER COBOL statement used for returning to COBOL 

from Autocoder must either constitute a separate 
paragraph or be the first entry of a paragraph. The 
name of the paragraph must be on the same line as 
the ENTER COBOL statement. 

These specifications must be maintained when 
using Autocoder entries in a COBOL program: 
1. Autocoder statements must be coded in Auto­
coder format (label starting in column 6, operation in 
column 16, and operand in column 21). 
2. The symbols used in Autocoder statements must 
be five characters long. 
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Figure 41. EXAMINE Verb 
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3. Autocoder statements can be written to refer to 
COBOL names if they are related by entries in the 
SPECIAL-NAMES section of the COBOL program. How­
ever, COBOL statements cannot be written to refer to 
Autocoder names. 
4. The word-mark status of a constant or area de­
fined by a COBOL statement must be the same aftel 
the Autocoder statements are executed in the object 
program as it was before they were executed. Thus, 
if it is necessary to write an Autocoder statement 
that sets or clears a word mark in such an area, the 
word-mark position of that area must be tested first 
so that the word mark can be reset or cleared before 
returning to the COBOL program. 

5. No 1401 SPS statements can be included. 
Example: Figure 42 is an example that includes a sec­

tion of Autocoder statements. 
6. Macro instructions may be given which refer to 
macros in the Autocoder library. 

Reference Format 

STOP 
i RUN l 
1 literal ~ 

The STOP Verb 

General Description: This statement produces a 1401 
HALT instruction which stops the execution of the 
object program. The RUN option of the STOP verb 
causes an unconditional halt, and the program can­
not be restarted. 

If the stop literal is numeric and within the range 
0-99, the literal 000-099 is displayed in the B-register 
if the halt occurs during the running of the object 
program. 

IBM COBOL PROGRAM SHEET 
Form No. X28-1<464 
Printed In U.S.A. 

<I> 

Figure 42. ENTER Verb, Part 1 of 3 
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If the stop literal is numeric and greater than 99 
or if it is alphanumeric, the address of the literal is 
displayed in the B-address register when an object­
program halt occurs. 

Example: Figure 43 shows the STOP statement. 

,--,-,--,--,--,-----,---,--,,--<-L! I I ! I I I I I I I I l-LL..LL' I I I I ! I , I I I I I I I I I I , 

Figure 43. STOP Verb 

The OPEN and CLOSE Verbs 

The COBOL language, as specified in the COBOL General 
Information Manual, provides the ability to open an 
output file, process it, close it, and subsequently open 
it as an input file. It also provides for opening an input 
file, processing it, closing it, and subsequently opening 
it as an output file. These procedures are not handled 
by this version of the 1401 COBOL processor, and are 
therefore classified as deferred elements. 

Exponents 
IBM 1401 COBOL provides for integer or non-integer 
powers to be used in writing exponents. The sign of 
the power can be either plus or minus. Negative bases 
cannot be raised to other than an integer power. 

Conditional Statements 
Option 1 

.!y conditional expression statement-l. 

Option 2 

IF conditionall!xpression 

Option 3 

{ 
OTHERWISE} 
ELSE 

{ 
statement-2 } 
NEXT SENTENCE 

{ 
statement-3 }' 
NEXT SENTENCE 

{
statement-4 AT END } {statement-6 } 
statement-5 ON SIZE ERROR NEXT SENTENCE 
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q OTHERWISE} 11 ELSE { 
statement-7 ~ 

. NEXT SENTENCE B 
any imperative statement-8 followed by any conditional 
stgtement-9 

Statement-l under Option 1 can be only a simple or 
compound imperative statement. 

Statement-2 and/or statement-3 under Option 2 and 
statement-7 under Option 3 can be either imperative 
or conditional. If conditional, these statements can con­
tain conditional statements in arbitrary depth. When 
conditional, the conditions within the conditional state­
ments are nested. 

Statement-4 under Option 3 must be a READ state­
ment, statement-5 must be an arithmetic statement, 
and statement-6 can be only a simple or compound 
imperative statement. Statement-8 followed by state­
ment-9 (to which the previous paragraph applies be­
cause it is conditional) is an illustration of an impera­
tive statement followed by a conditional statement. 
This is logically equivalent to statement-8 followed by 
a period followed by statement-9 beginning a new sen­
tence. Option 3 in its entirety may be substituted for 
statement-2 and/or statement-3 under Option 2. 

An ELSE or OTHERWISE must be explicitly written for 
every conditional statement within a sentence. How­
ever, the phrase ELSE (OTHERWISE) NEXT SENTENCE may 
be eliminated only if the phrase immediately precedes 
the period ending a sentence. 

Nested Conditional IF Statements 

The COBOL programmer can combine several simple 
conditional statements into one by using a technique 
called nesting. The processor analyzes a nested state­
ment by working from the inside to the outside of the 
statement. Thus, if all conditions are satisfied, the first 
imperative is executed; if all but the last condition are 
satisfied, the second imperative is executed, etc. 

Figure 44 shows outlines for four simple conditional 
statements. Figure 45 shows an outline for one nested 
conditional IF statement that produces the same results 
as the four simple conditional statements shown in 
Figure 44. 

Figure 46 shows an excerpt from a COBOL program 
in which four simple relational conditional expressions 
are substituted for the conditions shown in Figures 44 
and 45. 

The block diagram in Figure 47 shows the logic flow 
of the nested IF statement in Figure 46. 

Added Elfctive Elements of the Procedure Division 

The ADVANCING option of the WRITE verb is not con­
tained in the COBOL General Information' Manual, but 
is contained in the 1401 COBOL processor. Conditional 
statements within conditional statements are permitted. 



IF (condition 1) AND (condition 2) AND (condition 3) AND (condition 4) GO TO LAB4 ELSE NEXT SENTENCE 

IF (condition 1) AND (condition 2) AND (condition 3) GO TO LAB3 ELSE NEXT SENTENCE 

IF (condition 1) AND (condition 2) 130 TO LAB2 ELSE NEXT SENTENCE 

IF (condition 1) GO lQ LAB 1 ELSE NEXT SENTENCE 

Figure 44. Four Conditional IF Statements 

IF (condition 1) IF (condition 2) IF (condition 3) IF (condition 4) GO TO 

LAB4 ELSE GO TO LAB3 ELSE GO TQ LAB2 ELSE GO TO LAB 1 ELSE NEXT SENTENCE 

Figure 45. Nested Conditional IF Statements 
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Figure 46. Nested Program Sample for Conditional IF Statements 
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N 

N 

Figure 47. Conditional Logic 

Deferred Elements of the Procedure Divosion 

These elements are described in the COBOL General.In­
formation :Manual but are not implemented by this 
version of the 1401 COBOL processor: 
1. The REEL option of the CLOSE verb. 
2. The CORRESPONDING option of the MOVE verb (elec­

tive). 
3. The ability to process a given file as both an input 

fHe and an output file in the same program. 

4. The ability to use a group mark as an alphameric 
literal. 

5. The ability to use quote signs (@) within a NOTE 

statement. 
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Character Sets 
IBM Character Set H must be used for source programs. 
This character set consists of the numerals 0 through 9, 
the 26 letters of the alphabet, and 12 special characters. 
The IBM 1401 character set may be used only for alpha­
numeric literals. The following are COBOL (Set H) spe­
cial characters with their equivalents in the IBM 1401 
character set: 

Card Code COBOL 

blank 

11 

12 

0-1 

11-4-8 

12-4-8 

0-4-8 

0-3-8 

11-3-8 

12-3-8 

3-8 

4-8 

(SET H) 

+ 
/ 

* 

$ 

Figurative Constants 

LOW-VALUE(S) 

1401 

& 

/ 

* 
o 
% 

$ 

# 

@ 

Meaning 

space 

5 minus sign 
(hyphen 

plus sign 

division sign 

j multiplication sign 
(check protection symbol 

right parenthesis 

left parenthesis 

comma 

dollar sign 

5 period 
( decimal point 

equal sign 

quotation mark 

The value of this figurative constant is the space, or 
blank. The blank character is the lowest in the IBM col­
lating sequence. 

HIGH-VALUE(S) 
This figurative constant is defined as the integer 9. The 
character 9 is the highest in the IBM collating sequence. 

QUOTE(S) 
This figurative constant is defined as the COBOL char­
acter (Set H) for the quotation mark. 

Additional COBOL Words 
The following words constitute an extension of the list 
of COBOL words contained in the IBM General Informa­
tion Manual describing COBOL. ID may be used in place 
of IDENTIFICATION. The meaning and use of the other 
words have been described in this publication. 

General Information 

ADVANCING 

BEFORE 

LINES 

VALUES 

ID 

RETENTION -CYCLE 

TAPE 

TAPES 

NO-RELEASE 

NO-OVERLAP 

NO-PRINT-STORAGE 

1402-R 

1402-P 

1403-P 

1403-CT 

1403-P-CB 

1403-P-C9 

1403-P-CV 

1401-SS 

CREA TION -DATE 

FILE-SERIAL-NUMBER 

REEL-SEQUENCE-NUMBER 

Class Conditions 
The general information manual specifies that the class 
of a data item is either numeric, alphabetic, or alpha­
numeric. It further specifies that the class condition 
tests an alphanumeric item at object time to determine 
whether it is wholly numeric or wholly alphanumeric 
in content. 

The source statement beginning: 

IF FIELD-A IS NUMERIC • 

results in a character-by·,character check of the value 
of FIELD-A at object time. If an operational sign is pres­
ent in the units position, the associated character will 
be interpreted as being numeric. Thus, -9 is inter­
preted as minus 9, not as the letter R. 

IF FIELD-B IS ALPHABETIC • . . 

results in a character-by-character check of the value 
of FIELD-B at object time. If each character in FIELD-B is 
alphabetic, the item is considered alphabetic. 

Example: The following table shows how the class of 
an item is interpreted by the processor, depending 
upon which of the class tests is specified. The table 
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shows the result (YES or NO) for each test and for 
each of the specified ranges of. X. The X-character 
is used in the PICTURE clause. It represents any char­
acter in the 1401 character set. 

x-Character If Numeric If Alphabetic 

0-9 Yes No 

SPECIAL No No 

CHARACTERS 

SPACE No Yes 

A-R Yes (if units Yes 

position) 

s-z No Yes 

Continuation of Alpha Literals 
Alphanumeric literals must be preceded and followed 
by quotation marks. If an alphanumeric literal must be 
continued, a continuation symbol (-) must appear in 
column7, and a quotation mark must appear in col­
umn 12. If the last character of an alphanumeric literal 
appears in column 72, column 7 must contain a con­
tinuation mark, and columns 12 and 13 must both con­
tain quotation marks. 

Sample Problem 
Here is a sample problem that is representative of file 
maintenance applications. It is not a source program 
for a unique problem. 

The IDENTIFICATION, ENVIRONMENT, and DATA DIVI­

SIONS are complete in themselves. The PROCEDURE DIVI-
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SION contains only one statement that relates to device­
and switch-name entries in the ENVIRONMENT DIVISION, 

and illustrates the ADVANCING option of the WRITE verb. 

Figures 48, 49, 50, 51, and 52 describe the 1401 con­
figuration and input and output record formats for the 
problem. Figure 48 shows the configuration for the ob­
ject-1401 system. Figure 49 shows the master input and 
output card record formats. Figure 50 is the master­
record block format for the input and output tapes. 
Figure 51 is the new master-card record format. Figure 
52 is the form layout for the invoice. Figure 53 is the 
sample COBOL program. 

New - Master - Record 

Invoice - Line 

IBM 1401 
8 K 

No-Overlap 

Master - Input - Record 

Master - Output -Record 

Figure 48. IBM 1401 Object Machine Configuration 



MASTER -INPUT OUTPUT RECORD FORMAT 

...... t------Field 3 .. 
Field 1 I Field 2 Field 3A Field 3 B Field 3C Field 4 Field 5 Field 6 Fld 

( 10:~_..:....( _15..:...) ___ --L-.....:.(~5);..,.....J,_....:.........:_..L..._..:._...;..~ _ ____'___'___L __ ___'____'_ __ _'_ 

-Two 7 
( 6) ( 15) __ (10) ( 10) ( 3) 

--Field 8 .. Field 8 Field 8 Field 8 Field 8 

8A Field 8B Field 8 cI. (17) 
(17) (17) (17) 

(2) ('10) 1(2)1~( 10) 
'~ _____ ~~ ____ -J/ ~~--~~~~~-~~--~--~~--~--~~--~~--~~--------~~--~ 

L -.t--------Field 8--------· .. 

-rle'" 8A Field 88 Field 8C 
(2~)~ ___ ~(~10~) ______ ~~~--=--=--~ 

Figure 49. ~laster Input and Output Record Fonnat 

I (Contains Ten Master-Input Output Records) I L 
MASTER-RECORD BLOCK FORMAT I 

~ .~*I--___ *~I--_--~*~I----~*~I----~*_I~--~*I----_*~I _____ *_~I _____ *~I ____ ~*~ 
Figure 50. Master Record Block Format 

NEW - MA.STER - RECORD 

I Col 1-10 
Col 11-25 Col 26-42 Col 43-57 Col 58-67 Col 68-77 Col 

Col 31-42 78-80 

~ 
Col Col Col 

26-30 31-35 36-42 

(15) (5) (5) (7) (15) (10) (10) (3) 

Figure 51. New Master Card Format 

A) Invoice - Header - Line INVOICE LINE 

-
Header-Label 

(20) -
Date-Line 

-(16) 

B) Invoice'- Detail- Line 

•

h Y Item Description Package and Size Prices Prices 
No 

(10) (3) (2) (5) ( 2) (20) 

C) Totals 

">N'>N': Total 
.I'. Qty 

( 10) (6 ) 

Figure 52. Invoice Form Layout 

CL PK 
CD 

.2) (2) (2) 

:x>< 

~ 

(50) 

Whse 
Loco 
(4) (2 

Wght Shelf 
Price 

(5) (2) (5) 
Cost Amount ~KXX'><><x:xl 

RetolJmd Unit Extended ,~~ 
( 2) ( 6) ( 2) _~.--'-"-( 2....;.0) ,---(_7_) ----'>~(3....,;5)_"_" 

Total ~ P';ce - T 010 I. 
Weight ' Retail- Total Invoice-

. ~ Total >0« 
(7) (3) (10) (3) (8) (35 ) 
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Figure 53. Sample COBOL Program, Part 1 of 8 

IBM COBOL PROGRAM SHEET 

Figure 53. Sample COBOL Program, Part 2 of 8 
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Programming Considerations 

Notes' 

Addition Notes 

When using the ADD verb (or when using a COMPUTE 
statement involving an add operation), the data­
names being summed must be placed in order of as­
cending decimal size in the statement. The smallest 
decimal field must be first followed by an equal or 
larger decimal field. 

Division Notes 

In order to ensure correct decimal alignment when 
using the DIVIDE verb with the GIVING option (or when 
using a COMPUTE statement involving a divide opera­
tion ), the programmer must declare a result field, the 
decimal portion of which is no more than one position 
greater than the decimal portion of the dividend. Also, 
the ROUNDED option will have no effect unless this rule 
is followed. 

Techniques 
COBOL provides a convenient method of writing busi­
ness-oriented programs. However, certain techniques 
can be used to produce more efficient machine lan­
guage coding and increased compiling speed. 

The following considerations and suggestions are 
included to aid the programmer in obtaining a better 
1401 COBoL-generated program. Following the sug­
gestions are two programs. The original program 
(Figure 54) requires approximately 2,800 positions of 
core storage. By applying a few of the suggestions to 
the second program (Figure 55) the core storage re­
quirement is reduced to approximately 1,900 positions 
of core storage, representing a saving of SS percent. 

The changed statements utilize redefinition, equal 
decimal alignment, alphabetic compare, and the dele­
tion of a subroutine caused by the statement WRITE 
SALARY-RECORD FROM SALARIES (Figure 54, part 4 of 4, 
line 100). It is recommended that the programmer 
become familiar with these suggestions and apply 
them in the writing of 1401 COBOL programs. 

Area Allocation in the Data Division 

The following rules govern when 1401 COBOL sets 
word marks with data areas: 

36 

1. Record areas (01 entries) always have a group 
mark with a word mark in the following position, 
and have a word mark in the high order position. 

2. Word marks will be set in the high order positions 
at the next level from the 01 entry. This will be 
02, or the next lower level if no 02 is present, unless 
occurs or redefinition is present. 

S. Subfields have word marks set only when their 
high order positions coincide with word marks set 
as in preceding item 2. 

4. A word mark is always set in the high order posi­
tion at the 77 levels, but there is no group mark 
with a word mark set. 

5. No word marks are set for data fields within a 01 
entry which contains a redefines or an occurs, 
either at the 01 entry (implicit redefinition is 
allowable) or at any sublevel. 

If word marks are required but not present, they 
will be set continually and cleared for access to the 
field; this requires time and core. If word marks are 
present, they will be regenerated if removed. For ex­
ample, if editing into a 02 area, a word mark will be 
reset each time. 

Tables 

Many programs require tables. Following are several 
considerations about table building and searching 
with 1401 COBOL. 
1. Unless it is certain that a table will never change, 

the initial values in the table should not be estab­
lished with the VALUE clause. A better approach is 
to set up a card deck or tape file with one table 
entry and a sequence number on each record. 
U sing the READ verb, build up the table data dur­
ing program initialization. This approach elimi­
nates the need for recompilation or object-program 
patching in the event that the table changes in 
value or size. 

2. Before using the OCCURS clause and one or more 
levels of subscripting, weigh the alternate storage 
cost of naming each table entry and writing (for 
example) : 

IF ARG = TAB-1 MOVE ENT-1 TO WORK AND GO TO 
FOUND. 
IF ARG = TAB-2 MOVE ENT-2 TO WORK AND GO TO 
FOUND. 
etc. 

The additional coding effort is offset by dividends 



in execution speed for tables with as many as 30 or 
more entries. 

3. DeHne long tables as a set of shorter tables. A few 
IF statements are enough to isolate the relevant 
position, which can then be moved to a work area 
where the final pinpointing of the correct entry 
can be done. The MOVE should be between 01 level 
records. 

4. If the work area mentioned in the preceding item 
3 is n entries long where n is a power of 2 (such 
as 8 or 16), the IF statements which are used can 
be written in such a way as to effect a binary 
search. In the case of a 16-entry work area, this 
technique can yield an answer after only four IF 

statements. 
5. Sequential table searches require little program·· 

ming effort and are efHcient if the table can be 
arranged so that the most active items are at the 
beginning of the table. 

Move Verb 

1. MOVE A TO B, where A and B are equal length 
alphanumeric elementary items defined at either 
the 01 or 02 levels, gives the best possible coding. 
All items with subfields are treated as alpha·· 
numeric by COBOL, even if some or all subfields 
are defined as numeric. Only one 7 character in·· 
struction is generated as long as A and B are not 
redefined or subscripted. 

2. If both A and B are redefined items or items de­
fined at 03 levels and up, eight additional charac·· 
tel'S of instructions are generated (i.e. SET WORD 

MARK and CLEAR WORD MARK). 

3. Elementary items are treated as above unless they 
have an unequal number of decimal places. In 
that case, a total of 28 characters of instructions 
is generated. 

4. Unequal length elementary alphanumeric items 
are moved the same as equal length items when 
A is longer than B. However when B is longer, 11 
additional instruction characters are generated 
to blank the receiving field. 

5. When A and B are unequal length numeric items 
with identical scaling (same number of decimal 
places), 14 characters of coding are generated. 

6. MOVE A TO B causes 1401 COBOL to include a spe·· 
cial subroutine when A and B are of unequal 
length or one or both contain subfields. The spe·· 
cial subroutine is used because the MLC and MCM 

instructions cannot conveniently handle this com­
plex situation. Even when A and B are the same 
length, the subroutine is still used if A is a 01 
item and B is a 77 item or vice versa. The sub­
routine may be avoided by writing a set of indi-

vidual MOVES, redefining both A and B, or by 
making them the same length. 

7. MOVE SPACES TO A and MOVE ZEROS TO A each 
generate 11 characters of object code unless A is 
a 01 level item with subfields. In that case, A can 
be redefined at an additional cost of eight charac­
ters of object code. 

8. When editing is involved in MOVE A TO B, the 
same rules about scaling, redefinition, and size 
apply. For example, when the A field has fewer 
decimal places than the editing PICTURE describ­
ing B, many characters of coding are generated. 
If the scaling is identical for A and B, approxi­
mately one-third as many instruction characters 
are generated, plus the 1401 edit word. 

9. Avoid editing functions which cannot be handled 
by the 1401 instruction set directly; COBOL zeros, 
floating plus or minus, DB, and single plus. A spe­
cial subroutine is called to handle these cases. 

10. MOVE ALL requires a special subroutine. Use a 
literal or constant of correct length to handle this 
case. 

If Statement 

1. When defining fields that are to be compared, con­
sider the following: 
a. When at least one of the fields is a 01 item 

with subfields, a special subroutine is required. 

It is better to process such fields by comparing 
each lower-level item individually; or the group 
item can be moved to a hold area of equal size 
(not containing subfields), and then compar­
ing. 

b. When numeric compares must be used because 
one or both of the fields are signed, attempt to 
arrange the record format so each item has the 
same number of decimal places. The fields do 
not have to be the same total length. 

2. In the statement IF A =: B, only one of the fields 
(A or B) need be defined as alphanumeric to get 
the more efficient alphanumeric compare instruc­
tions generated. 

3. IF A NOT GREATER THAN B ... has the same meaning 
as IF A LESS THAN B OR EQUAL TO B ••. and the gen­
erated instructions for the first statement require 
half the number of core positions. 

4. The statement IF A IS ZERO . . . generates more 
efficient coding when A is defined as numeric 
rather than alphanumeric. However, an even 
greater improvement can be gained by declaring a 
constant of zeros (named C, for example), and 
writing IF A = C ... which is twice as fast. 

5. Avoid the statements IF' A ALPHABETIC and IF A 

NUMERIC whenever possible because they require 
subroutines in the object program. 



6. Avoid the use of ALL, HIGH-VALUES, LOW-VALUES, 

SPACES, and ZEROS in conditional expressions. They 
can easily be replaced by named constants. 

7. Subscripted names in an IF statement will cause 
the compiler to include appropriate subroutines 
which often perform slowly at object time. Fre­
quently it is better to use several IF statements to 
perform a table look-up on a short table rather 
than use subscripting and the PERFORM verb (or an 
equivalent loop). 

Arithmetic Verbs 

1. Avoid ON SIZE ERROR . . . whenever possible. The 
generated coding to perform this test consists of 
up to SO characters. 

2. ROUNDED usually generates about 21 additional 
characters of object code. 

S. ADD and SUBTRACT statements: 
a. The most efficient object coding is obtained 

for fields which have equal scaling. When two 
fields (A and B) have equal scaling, the state­
ment ADD A TO B generates 7 characters of ob­
ject code. 

b. Redefining, or using OS levels or greater, will 
require 8 additional characters for each field so 
defined. 

c. Multiple operands are as efficient as the equiva­
lent set of single statements. ADD A, B TO C gen­
erates 14 characters (assuming the require­
ments of Sa are met). 

d. ADD A TO A is an economical way of multiplying 
A by two. Other sequences of ADD'S and SUB­

TRACT'S, sometimes with REDEFINE'S to achieve 
a shift, can be devised to simulate a more com­
plex m~ltiplication. 

4. MULTIPLY and DIVIDE statements: 
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a. MULTIPLY AIBY B GIVING C generates 21 characters 
of instructions if A, B, and C have no decimal 
places. When A, B, and C have decimals, and 
the number of decimals in C is not the sum of 
those in A and B, 42 characters of instructions 
are generated. 

b. In the preceding example, ROUNDED generates 
an additional 7 characters. 

c. Less efficient coding is generated for a COM­

PUTE statement than for the equivalent set ADD, 

SUBTRACT, MULTIPLY, and DIVIDE statements. 
The reason for this is the need to retain up to 
18-digit precision throughout the execution of a 
COMPUTE statement. Because the 18 digits can 
be on either side of the decimal point, and be­
cause one or two extra digits may be required 
for rounding, 1401 COBOL allocates 40 digit ac­
cumulators for the storage of temporary results. 

For example, COMPUTE A ROUNDED -

(B ~ C ~ D - E) / F, with a varying amount 
of decimal places, generates about 160 charac­
ters of instructions plus 3 X 40 = 120 positions 
of temporary accumulators. For the equivalent 
MULTIPLY, SUBTRACT, DIVIDE sequence a total of 
about 140 positions of storage are used for the 
instructions and fields. 

Work areas are assigned only once per pro­
gram. Thus the most complex COMPUTE state­
ment determines the number of 40 character 
areas that will be needed for all COMPUTE'S. 

Perform and Alter Statements 

1. The statement ALTER LABEL TO PROCEED TO NEXT­

LABEL generates 10 characters of coding. 
2. The statement PERFORM CALCULATION generates 18 

characters of coding at the point in the program 
where the PERFORM occurs. In addition, CALCULA­

TION is augmented by 4 positions for each PERFORM 

which references it. 
S. CALCULATION should be positioned in the source 

program at the point where it will be executed 
most frequently simply by falling through from 
the preceeding paragraph. 

4. The option 2 statement, PERFORM CALCULATION 5 
TIMES is efficient. Core requirements are about 45 
positions at the point in the program where the 
PERFORM occurs and 4 positions additional at the 
end of CALCULATION. No additional core or time is 
required when a data-name instead of a literal is 
used to indicate the number of TIMES. 

5. Option 4 of the PERFORM verb is handled best if 
the VARYING field is defined as alphanumeric and 
each of the fields in the expression has the same 
length. 

Input/ Output Verbs 

1. The statements READ INTO and WRITE FROM each 
cause a move of the entire logical record. In many 
cases the use of these options is unnecessary be­
cause processing can be done either in an input or 
an output record area as defined by the DATA REC­

ORDS ARE clause in the FD'S. When READ INTO or 
WRITE FROM must be used, ensure that the implied 
data move involves equal length areas. 

2. When using a card reader, READ is faster and gen­
erally smaller than ACCEPT. Similarly, WRITE is 
better than DISPLAY for printing and punching. 

S. It is not possible within COBOL to assign the same 
input/output area to two files. Areas in the WORK­

ING-STORAGE SECTION can be ( and should be) 
shared, however. 



4. For card and printer files, input/output areas in 
addition to 001-080, 101-180, and 201-332 are as­
signed. This is in anticipation of a possible conflict 
with the ACCEPT and DISPLAY verbs, which use 
those areas also. 

5. The WRITE verb for a printer FD does not clear the 
print area. Use MOVE SPACES to clear this area. 

6. Form 3 (unblocked, variable length) tape records 
are not permitted within 1401 COBOL. If necessary 
the file can be defined as Form 1, and a simple 
Autocoder sequence can be used to set and clear 
the GMWM at the end of the portion of data to be 
written. Form 4 usually offers better tape utiliza­
tion. 

7. In order to change the date specified for an input 
file for label checking purposes, ENTER AUTOCODER 
and issue a RDLIN IAXX macro. If the file is the nth 
FD in the program, then xx = n-f--9+m where 
m is the number of Autocoder names in the 
SPECIAL-NAMES section. 

8. A common error in COBOL programming is the 
assumption that a different area in WORKING­
STORAGE must be defined for each record type in a 
given file. This may be avoided by (1) defining all 
possible data records directly under the FD with 
one 01 entry group per record type, or (2) defining 
the most common record type under the FD and all 
the others in a single area in WORKING-STORAGE 
which is redefined once for each record type. 

Obiect Time Subroutines 

There are several COBOL object time subroutines that 
may be generated. These routines are described in a 
separate bulletin which may be obtained with the pro­
gram. Normally, the programmer should avoid COBOL 
statements which cause these subroutines to be used. 
For the most part their inclusion is caused by either 
unusual language features or by complex data formats: 
Following is a list of these subroutines and the reason 
why they are called and/or how they may be avoided. 
1. The Examine subroutine is included whenever 

the EXAMINE verb is used. It may be avoided as 
follows: 
a. For short fields, give each position a name by 

defining an appropriate number of subfields 
and using a set of IF statements. 

b. For long fields, define a work area with one­
character subfields and process portions of the 
long field there. 

2. Single, double, and triple subscript subroutines 
are included whenever a field is singly, doubly, 
or three-level subscripted. 

3. The Alpha Compare subroutine is included when 
a group item with subfields is compared to any 
data item. The subroutine may be avoided by 
redefining the field which contains subfields. 

4. The Figcon Compare subroutine is included 
whenever a record with subfields is compared to 
a figurative constant (HIGH-VALUE, LOW-VALUE, 
QUOTE, and ALL alpha-literal). This subroutine 
may be avoided by redefining the field with sub­
fields and using a literal or constant (Figure 54). 

5. The If Numeric subroutine is included whenever 
an alphanumeric field whose size is greater than 1 
is tested for a numeric value. 

6. The If Alphabetic subroutine is included when­
ever an alphanumeric field whose size is greater 
than 1 is tested for an alphabetic value. 

7. The Accept subroutine is included whenever the 
ACCEPT verb is used. To avoid this subroutine, 
define a file and use the READ verb. 

8. The Display subroutine is included whenever the 
DISPLAY verb is used. To avoid this subroutine, 
define a file and use the WRITE verb. 

9. The Editing subroutine is included when editing 
requirements include COBOL zero, floating + and 
- sign, single plus, and DB. It produces highly 
specialized editing features. If possible, use only 
the standard editing features of the 1401. 

10. The Exponentiation-l subroutine is included 
whenever an integer exponent is used (COMPUTE 
A = B~~5). It may be avoided by writing succes­
sive MULTIPLY'S. 

11. The Go To Depending subroutine is included 
whenever GO TO DEPENDING is used. This sub­
routine may be avoided by a set of IF statements. 

12. The Move All subroutine is included when the 
ALL option of the MOVE verb is used. A MOVE 
statement or a set of MOVE statements is prefer­
able. 

13. The Move Record subroutine is included when­
ever a record with subfields is used in a MOVE 
statement, except when the other field is a record 
(01 level) of equal length. This subroutine may 
be avoided by: 
a. Using a set of elementary MOVE'S. 
b. Redefining both fields to eliminate word 

marks. 
14. The Exponentiation-2 subroutine is included 

when raising an expression by a non-integral ex­
ponent (COMPUTE A = B ~ ~ 2.5). It is impossible 
to perform all the functions of this subroutine 
with other COBOL statements unless the exponent 
is deflned as an integer. For special purposes an 
Autocoder subroutine may be a more practical 
solution. 
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(),91O P~OIC;E..D"/I<IE. I'ol/IV: /1S,/IOIN.' 1 I 1 I 1 1 1 1 I...J..J 1 I 1 I 1 I I 1 1 I I 1 I I I I ~--.l.. .. L...LL.l_1 ... L.L.l-L.L.LL...L.L..l.-

IO,a ~,rA,R,r;. o,p,E,/t/, ov.T.,o,u,r. ,S,/1,L,A,R.Y.- Fi/ L,L1. I I 1 I 1 I I I I I 1 1 1 I I 

/ /,e H1R,/ITiE. S,A,L ,AA",V,- R,E.GO"q;O, ,F~OtM: /I,£,,4 0, 1#'&1 ,B,E;r:o,£,E. r4,LJ.V,A,N.C / ~6, t2, L / /l/,ES: • 

/~,O '.p,EI<I;:;O,/l~ CAL cv,.L I9.T.IO,A1S I I I I I I~L.Ll. . ....L1 I I I I I I I I I 

I~ , 'V,AR,Y;I A/.G, ~O,A/,T./I,L Y.-,~A,y;' I I I I I , I I I L.L.L...L...L.L.-l 1 I I I 1...L..L ... 1 .L_Ll....L .. L_1-LL.l..-l.....1-L 

I-P,O 
i 

I I ~R.O""" 15:00. I I I I I I I I I I...J..J 1 I I 1 I I _L.LL .. Ll. 1 I I I 1.....L.J......J.~....Ll.-L1 I I I I 1 I 1 I 1 

IS;O I :SX I I I /,01 I I I I I I I I I I I I I I I I , I I I 1 I I I I I I I I I I I I I I I I I I 1 I I , I I I I I I I 

I~~ UM771 L.I ,#,OAl.T,II,L,Y.-,.P,A,Y; 1 15 6R.EII,77E./<' T,hI'.A,N, 1 ,0 ,0 10 ,• I 1.....1 I I I I I I I L 1 

/70 :1 F. T.O,T.A,L,-,A, = I Ie O,M- AI tAlAl.OI I TiOIToA L,-tBl 1=' ICi OlM=1~ .. J41~.DI J7'j~t1i."!l~("~ ... .L:=l J~~LY.LICL_LL 
1810 ,W,o,P',C, I' ,/.ArB,L.,E. V&,L.,lI;~~ i"?1R,~P~~g~!l.~l.J.~t:?J.L~I(£1!i ... Ll . ..l .. Ll.Ll......Ll......LL_Ll... .. LLLLLL.LL 

19,0 '!fIIl,1 r:£ StAlL. A,~ Y.-~E.COl;l!J I,e;~o,~ ~.&~_t?~~~~ IIl)l V.;lt/t~, I M' ~ 12i I!-LI. [A1.s--?LL .L1. L ..l._L.L 

2 1tJ, 0 I :&;"LS,E. I I I I I I ...L.l._L..l..l......l ... _L.L.l . .L .. 1 1..LJ .1 It 1 I 1 1.11 .L.L1L 1.1 L .1 J 1 .. l_L.L.L.L.L.L_l. .1...L.1_ 

2,/,0 I I I W,OI/ljEj ,',r;II,B.L. ,A ,VlA,L.1V€ei ~,~tj ,Nj'o,TT ICIO/!/l,li(CIT, ;) I ,T,O, 1~.('!SIN,~_.J....LL 1_ L L...J..J._L.L_LLLL.LL 

.2,2,0 I /tI,/l,1 r.E. S,A,L.,A,~ y;- R.G.COllP, F.R.O~ ...J.~~RIY;1,41r;.r;~~ Al,()L~!llA6~lA{ (7L 12, 11./ l~gSl"L .. LLLJ.....L..L.. 

2,30 I :C.! OIS£. S.,AIL.IAl<IY;-I.&';/I~I~...LLLL...l.LLLL.L...l .J .. 1 .1.J_L 1 I.L.LJ .. L.L.L .1 I I LI I I Ll L.L 1.1..J .L.1. .... 1_ 

2,"",0 ~1T.OI.P. J-tP#t. I I I I ......L..L...l I I I I I I I I I I I , L 

Figure 54. COBOL Sample, Part 3 of 4 

42 



IBJt1 COBOL PROGRAM SHEET Form No. X28-1464 
P,inted in U.S.A. 

PAGE 
3 

00,4 

PROGRAM 

PROGRAMMER 

SERIAL ~ A : B 
U I 

4 6 7 8 112 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 

o 1 ,0 C'r4ILI~l1LIA,7jIP,..v,~" I I I I I 1 I 1 1 I I 1 I I I...LI I I 1 I 1 1 I I I ILLLLL~---L.~J .. LL.L.-L.~LL-l~.L.Jm.-L L L_ 

0 ,2 ,0 ;C,OM..o,U,1i6';" 1W'~:-&-<LIY;-IP~tf--.-l~~..-LI~~t9~7#,LI>i'-?AI~uul;;' 1/ 13 1 1 I 1 I.L J I J LJ._L_LL..L . .L-l.L--L L 

0,3,0 :COr"'.,(I'ttl,T~M'tl4iL,-/~AY; 1=1 /121 t'*i ~~TtN;'L,~::-A1li.LLL J J J I I 1 I I 1 j I. 1 I I 1 1 J 11 L 

04,u I W;0IVt€: ,JKEA~.l~,~-relJ,~ 17;01 ,#"6~K,L,~ I/g ISI.4IL~~S~J_LL_LLLU uLLLLLL...L1 1 I I I 

bs.o YIOI~E: HtO&:T#~,~-l'~~ .17 10, MOIN;TML~ __ llJ~ ,S;IJIL,,4I~/I~S; LL...LLLLJ I..L--LL-L 

OI6,G IMO,il,£i ,AA/,M(/,A,L.,-tP,A,Y;- IT;'~ ,/I&'~~4IL, .t!...l~.J~"!L.l~/I€.t~ L LI Ll J I. I 1 1 I I J 1 I I I I 1 I 1 I L 

10,70 {4P,oOI rW',67t;'...tjLI>'j'-,P,IM': 17;"01 ,7io,r&,L,- ,A, I..L.L I I I I I I I I I I --'----LJ_1L~_LL_LLl I LL_LLl1 L 

01'0 dlDIDI &OtN;Tj#,i..,Y,-,AA,Yi' I~~ 17jt27j/lILI-IBL..L..L.1~_LLLL1~ .L-L LL LLI. Ll.--'----L.LL.LLJ_-l __ LLL 

090 tttAPI ,Ar"1A1P~,L'-IP#,y;- 17;"~ ,7;"O,rdIL.,- ,C; I...LI I I I I I LL.L..1----'---L~l LLJ 11Ll I I 11 . .1 LL1.1 1--'---1_ 

IP,C LL..L~I1i£j ~LfJ~~fr~ff1,"JO.1~ 1"'8tl2If1t.l~I~I.:IA.gLI~1,$L.1 1 1 I.LLI I 1 1 1 1 III 1 1 I 1 1 I 11 1 L_LL_ 

I---JIL--..lL '+-l-JL..L---L--L-'---..lL.L-L-lL..L---L--L-'--.L.-L--L-l-----'----L....L . ...L.L.-L--L.l---L--.L--L-'--.L1 ...Ll._-,---,---,---,---,-l..-LL J .1~~_L.L_l 1 1 I 1 1 1 I 1 I 1 IlL LL.1_ . .1u--'---'---L 

f---JIL--'-'+-J.-JL-L--'---'---'--...1-L.L.L---'-----'---'--'I---'---'---'---'--L..L.J----'-.---'---'--_L.L .. L_1._1_'--1 I 1 .. 1.. L 1 1 .1 I 1 J L 1 J 1 I I I I I I I I 1 1 1 1_ 1 _L_L--'-_L_..L.L 

f---JL--'--+-+-_L...L..-L--L.JL...L_L---'---'--...L..--'----L-JLJ.--'---'---'--...L..-'--L--'-----L.L.L...Ll...LLLL...L-'--.1~_..L.1 1.J_L.-'--1 .L1..1 _1 1 J 1 J 1 .. 1.1 .'--1..1 ~.1..~.1 . .1.L.LL_ 

I---JL--'----+-+_L-..lL-L--L-l-----'-_L--L-'---..lL-L--L-JLJ.---L--.L-'---..lL-L--L..JIL...LI---L1 ....LI -'1_LLL.j ___ L_I_L~_Li 1.1 1.-'--. L.1_.L.L .1._L j .1 ~l J J .LL L_LL L.1_.1 .L.-Ll... 

I---JL--'----+-+_L-..lL-L--L-lL-l_L--L-'---..lL-L--L-JLJ.---L--.L-'--...L..-L--L.L_L--'----L_L.LLJ._L_LI _1 _L...1_--'-_.1..Ll 1.1 1_L 1..1 1 1 I L L_L.J 1 .1 .. L_LL.1_--'---L.1_--' .L_LL_ 

---L...l-t-- t--LLl_..L..L...L.L.L.L~_L...LlL~.1_L_L.1--LL.-L_L1...1 L-LL.l .lL-'--.L_L1 .. i. ILl 1 I 1 1 1 lilt I 1 -' 1.1 1 1 1 I L _1 1.L L 

I---JL--'---++_L-..lL-'---L.JL..L_LI --LI -,1-----,-1--,-1 ---,-I --,--I ..L.-L.-L.LL-'---'--.1_L_L_L.L---L __ L_LL_L_L1 ~ L.L_L.J~---'. ~.L 1.--' . .1 ---'--_1 _ 1 .1_ 1 1 ._1 L L1 _L--'---'-----L.-'----l..l_l_Li_L .1~~. 1._ 

I---JL--'----++_L-..lL-'---LLL..L_L.L.L~L..L_LL_Ll L L L_l 1 1 J 1 L1 ~.LLL.1_1 .1....L.1..1. .. l-'- I 1 III I 1 I 1 IlL I 1 J 1 1 I.LLL.1_--' .. L_1._L_ 

J--I_---L---l---+-_L..L.-L--L-'--'-_l----'---L---'-----'---'-..LI__'_---'--'--_'_-'----JIL.1.--L__'_--'--'---LI. __ L...LLL.L1..J----'---L.LL~L./'..1_1..LLI I 1111 J I J 11 LL_L_L.L_L--'-.Ll L_ 

---'----'---f- __ L-'--...L..-L--L-J ___ l----'---L~..LI__'_--'---'--_'_-'----JL-'--'-__'_--'--'---'-l--'-I _1L--l1--,--1 ..L.l.~i_LLL-l.u.l 1 1.1_1.1 I J 1 J I 1 I J I 1 I I IJ_l_i...1_--'-___ Ll __ -'-_ 

J--I1---L-+--I---1--L1 -'--'---1L...L_LLLi __ L_L..1 __ L--'-L.l. __ L.1_-'--.1 __ .-L--'-L _LLi---'-----'--LLl 1 ~~~~L~.L_l _I. L_I L--'---'--1...L.1_L.L ILl ILl I 1 1 1 I_I .L._1 ~~_L--'-----1-_ 

I I I I I I I I I I 1 I I I I I I I I ...L..LI --.LI -'1'---'-1--'-1 ---LI ..JIL-'---'-I---LI _IL-'I-----L--I ...L..L..LLL-L-L_L-'---..lL-L--L-l---'----L--L-'--...L..L-1.-.! 

Figure 54, COBOL Sample, Part 4 of 4 

43 



IBM COBOL PROGRAM SHEET 
Form No. X28-I464 
Printed In U.S.A. 

<J) 

PAGE PROGRAM /4tJ/ COIJ'OL S" 19P1jt)L.E I SYSTEf!1 14(H ISHEET I OF 4-
I 3 

~,Ol 
PROGRAMMER tI. -lONE'S I DATE IIDENT. 'ti,l'/, L ~.f: 1 ~ 

SERIAL ~ I 

~A 18 
(,J I 

4 6 7 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 

010 1D.E.N.r.IF./,CI1T.IO,N. {)I V/I~II;()IAl,..1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I , I I I I I I I I I 

Q,2~ 1JK,OGR,/lt'/,-",O," I 1'1 / 14.0.', IC,OI610~, ISln/Jf,P.L,E'lol I I I I • I • I I I I I " I • I I • I I I I I I I I I I I , 
_1J •• , I I I I I I I •• I I I I I I I I I I I I I I' , I I I I I I I I I I I I I I I I I I I I I I I I • I I I 

03f) E.N.II./~IO,t..J~/i'NIT .1) I II./.S 1,0"","., I , I I I • I I I I I I I • I I 

~II,o t OIAl. A/,G v. ~II Tol, o.N. ,5.E, C, Tol O,M. I I I I , 
0,5.0 1.0 tl.lt.f E, - COM p'f},T.EI(. • I • I I I I I. • I I I I I I I I I I I I I I I I I • I 

0"0 '16,111.-,',40.1. I I I I I I , J I , I I I I I , , I 

01 10 I I ~IE~aKIY, &" .z,t:. ,8IO,o.l.t C, /I,,4,R.A,~ IT ,E,f(,~ • I I I , 1· I , I I 

(J 'f,(J 10,8,1 eC,T - e O,l/(fJ,(J,r,e.It,- I I • I I I I • I • I I ••• I I , I I , , 
o,9tf) :/8M-/~,ol. I I I I • I , I , , I I I I I I , I I I I I 1.1 I I I I I I 

I.O,l> I At.E.,nb,A',Y .. 15,/IZ,~ ,1l00otli',E:s.:S", ~a~ 7.11.1(, CI. ,~oo,Q I I , 
I 10 '.N.o,-,o,Vei;t,LI9.P. I , • I • I •• , ••• , I •• I I I I • I , 

,.2,0 I/MP.V.T,- IOI1,TIPtV,T S'IEC T.IIGlN.. I I I I I I I I 1 • I I I • I • I I I • 'i3p IF,II .. E.- CO"'T,I(',f) L 0, I I I • •• I I I I I I I I I , I , I I • I 

,4.0 'S,EL E.C,T, S II,L IJI?,C/,-F.I L ~ I • I , I I • I • I , • I I I • I • I , I I I I· I I • I I 

15'".0 ',4; 5'5 I G-,~ IT.O 1 lila 3 - P. • I I 1 •• • • I I • I 
1 I I •• I I , I ,. , I , I , • , , , I , 

l.ftO ilJ.J9T Ai ,.0 "v" I~' IO.~", I I , I I I I , , I , I , I , , , , , , , I , , I I I , I I , , , , 
I 7.C 1=;1 t-t=: S,'Z!iC; T.', o.tJ.-, I , I I , I I I , I I • I • , I I I I , , I I I , , , I , 

l,f,O Fa. ':fA l.A,II!Y.-,F.'ILE. , , r . , , , • I I I I , t t I J Itt' • I •• 1 

, t:J,O 'l,AIJ.E"l. /ee,c.,o Iit..IJSI .lfeE. 10./1( 'iT. 701=.0. , I , I , I I I I , I I I. I • • 
•• , , • I • I I I I 

2,pp '.P,ATII, '1?E.C.O/?,O,5 /J~t:; H.E.I9.D,1 N.6-R~,CO,l?,O, S.AL,A.~~-~EC('j ~D ,/liES S /1.6£ - ~E.C Olli? 
21,.0 .. I I '0. t • I I I I , I , I , , , , I I , I , , , , , I , , , 

I 'I I t t • , I I I I I I I , , , , , • • I • • I • It. I • 
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<!> 

PAGE PROGRAM /401 COBOL ~AmfJLl:: I SYSTEM 14-01 ISHEET .2 
OF 4-I 3 

10. a 2 PROGRAMMER V. vONeS IIDENT. ?!."'~AR./~ DATE 

SERIAL ..,.: I 

~A 18 
<..> I 

68 72 4 6 7 8 112 16 20 24 28 32 36 40 44 48 52 56 60 64 

01.0 (JIll I :"'ElliIlg/l~6j-1 ~£fCI~,(j~ °1 I I I I I I I I I I I I I I I I I I I I I I I I I I I ..L.LLJ I • I •• . . , . , . 
• 

020 I I I :012 1 IFillftL'~~1 I I I I I I I I I I I I I I I I I I lV ICITI"I~Ej I~I G.fi ~ 1°1 ..L.LLJ I I I I , I , I I I I I 

0 13.0 I I I :012 1 1ft./~Ej.{'jLI f1'-IIIiEjHrD,/,~~nL" I~&j 'I I I I , I~ I,CI7j~~.€i 1"1 ~ 6t J , .. I , ..L.LLJ I I I , , I I I I I I , 
Ol/.IO I I I :012 1 ,Fl/,li!:, IC&. I I I I I , I I I I I I I I I I I I I,t:{ II CI 7j~~~ IXI (is'Y'-'1 I I I I I I I J tit 

O~O I I , :0121 ,A1~A{T~LI""-I~E~ID,1 ~GI- ~II ~6i I I 

: : ~:~~~~! ~~::: : ..L.LLJ , I I I I I I I I , 
0160 1 1 1 :0121 IFo/..llILIe;-~ I I 1 I I I I I I I I I I I I I ..L.LLJ I I , I 

070 , I I :012, 1t1J~~..I)It!JLnl/,E,lJ{Z~ .M61.;..,Ll1'll1~ I I , , I 1~/ICI7i~6j Il?lll ~ 11 -, , ..L.LLJ I I I I I I 

0'1,0 I I I :~21 ,,=(/ILIL "~8.1 I I I I I I I I I I I I I I I I I I ,,q/,C,1jVf~Ej 1~lll.5l2Jt -I I I I I I I I I I , I, , I , I 

o,t~,O {),/, I :6"1Il,A,RI~ -l?€'IC,P8.IO I- I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I , 
l'OIO I , I :°12 1 ,Fl/t!:ll~~1 I I I I 1 I I I , I I I I I , I I I I~I ~ ,7itJ& ~ I~GSj0.J- ,a I ' I I I I I I IL L 1 I 1 I 

I,/D I I I :OI~1 1u)~K.IL.'S!.I'-II2IEt£j~l/lll-IL" M4 , I , I I I I'" l,li7j~~;!:f 1%.7.Z, ° IZ:I~ 0.LL..L.J I II • I I I • I I , 

/2fJ I I I :°12 1 lS/~~~8.1 I I I I I I I I I I I I I I I I, I I 1"/C,TIG'Vll~ l.\'Ill.fJlol I I I , I I I I I I I 

/1'0 I I I :°1 21 IlIIg~TdJL IVn(l~ Tt!J./Il..'-I!::J/I~t; I I I , I 1!.I/ICI7j"'~9 1~~Z.~·12~ 111'1111,111 I 

lL4.fi I I I :O~I ,Fi/IL~~& I I I I I I I I 1 I I I I , I I I I I~I t:..17jClI~.Ei ~IG5"y'-1 1 .LL..L.J I I 

I/S/J I 1 I :~~I I"" MIlA (/{ll: 1'- {l~I7jI9I' ~ 1 -,L,/1AI.c;- I I I I 1 I ,A/IC,T,(/,~ei 1Z'I~ZI2~1·1~ I I I I I I 

(rhO I , I :°12 1 1~/1£,L.IEj~1 I I I , , I , I I I I I , I 1 I I I ,PlIC,ZitJ&l:i ,If.J(J5J 1,). ,- I I I I 1 I I 1 

llftJ 0,/1 I :""£"51~111~~-' ~F-jCIO~IDI·1 I I I I 1 I I I I I I I I I 1 I I I I I I I 1 I I I , .L.L.LJ I I I 

I &'0 I I I :°12 1 Fo/,L ,£ IIS!?I , I I I I I I I I 1 I I I I I 1 I 1 I~I (;,I TllI!!..1 § 1-"1(,512 111-1 I I I 1 I I L I , I , J 

Il~,o I I I :°12 1 jI1(ejS IS 1~~4§ I I I I I I I I I I I I I I I I I 1~/ICI7jV~~ t!JGZ,FJ, 1-' ..L.LLJ I I I 1 I I 

201) I I I :°12 1 ,Fil i!:,IL,gJ~ I I I I I , I I I I I I I 1 I 1 I I IFr/IGITIClI~Ej IXIC-I Si~ 1 !L..L..L.LJ I 1 I I , I I I ..L..LLLL..l-

21P tt.lOi!!..~/IM61-' S;I!O~~6rE; ISI£JCI7i' ION. I I I I I I I I 1 I I I I I I 1 I 1 I , 1 I -L..L.i.....LJ 1 , I 1 I I I I I I I 1 I 

22,0 7171 I 'tft!is ltl-,r;o,T~~_,-,r,O,()~T~~,- ~ EjE~LI f1 I 1 1B!I~T,lIl~Et ,91{.,'-V-, Vi~'~L.IJ,E. liS. I:Z: .ff~o I- I I 

~,30 7iZ I :~S:l::j~LII1-1 !lPlell(jE;T; ~EjQ.£~I/ ,A1t:;'51 H;""S,,,,-,7;'O,T.A!,,-,C,O,~~T.Ei~-~ejEj~l,y. , 11 

iZt4 0 
,I 

I!J/,~r~&-,E. ,X,[,f',L·, I I I I , I I I I 1 I 1 I I I I I I I I I I I , , , 1 I I , 1 I I I I I I I I I I 1 I .L.L.LJ I I 

I 
~ 1 I I I I I I I I 1 I 1 I I 1 I 1 I 1 I I 1 I I 1 1 I I I I 1 1 I I I I 1 I I I I I I 1 1 1 I 1 I I I I LL I I 
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<!) 

PAGE PROGRAM I/f-O/ eO{J{)l OI9/J1PL.E ! SYSTEM /40/ ISHEET 4 0F /I , 3 -
laQ~ "ROGRAMMER V, VOAlI::~ ! DATE 

-
!'DENT. 73"1-1- r1-1?/1~ 

SER'AL ,..: I 

~A 'e 
(Jo , 

68 72 4 6 7 8 '2 '6 20 24 28 32 36 40 44 48 52 56 60 64 

10./,0 . S;-T.~~r. -,L, ~ OI'L- , , , , , I I I I , , I , 1 I , , , 1 , 1 I 1 I 1 1 1 I 1 1 I , I..L..L...L-L I 

(),2IO I , , :P..t~l~If~~'" ,(j~~(.j~l,~lil,OMSj ,"'A~, ~ ',N r:t ,lJ1o.MT(N,fJ 'rf-"~1J1. "fgo.~ .4S0~ .,qo, ,~11 'i 1 

I(),'p I I , 'O,~/,O,.,op, ,fdM.7j1 b, II1t)M7j~~t1-,~~~ ,',S, ,~ ~EiJJj7jE"&, ,hl/etM , I, o.OlO, • I O,D, -, , I , I I I , I , 

atfo 'AtOP';1 SIP'II.C ~, ,7jO, ,S',!Jo.L,~ ~y,-, ~t;t:,O,~,D,. , I , I I , I I I , I , ·'..L..L...L-I , I I I I I I , I 

015:"0 IToB'5,r.-Hi~S,JI,-,7jO,T Jl9rl,S',_, , , , , , , , , , , , , , , , , , I , , , , , I , , , , -L...l...-L..l 1 

O,brO I I , 'Ill ,~cSE~~ ~I- B (,.\c KtEiTi "IS' ,e-~~AL ToO lMAtS'l/l-ToO TaI9rLJ - o,F,- "JrJl:r.I·""-IA~Y. I I i.L i 

() 7P A,~Il, ,1fI~~7jML. s-< -,8t.1C K.EiT. ,,$, 16 (A",,,, I.. 'TiD ,M~~H,-T.~r.~L-OF.-,~~MT,~(Y.-R~Y. 'iii 

o fl,O I 'IJ.#~, A.MAJ,~~Ln~",e,~Ei77 ,/,S, ,S€~I9jL, ,T,O, tI/hS'''-,7jOli~L,-,~·Ul'~A.L,-,P.AiY. I I 
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READER'S SURVEY FORM 

COBOL (on Tape) Specifications: IBM 1401 (C24-1492-2) 

• Is the material: 
Easy to read? 
Well organized? 
Fully covered? 
Clearly explained? 
Well illustrated? 

Yes 

D 
D 
D 
D 
D 

Satisfactory 

D 
D 
D 
D 
D 

• How did you use this publication? 
As an introduction to the subject D 
For additional knowledge of the subject D 

• Which of the following terms best describes your job? 
Customer Personnel IB]M Personnel 

Manager D Customer Engineer D 
Systems Analyst D Instructor D 
Operator D Sales Representative D 
Programmer D Systems: Engineer D 
Trainee D Trainee D 
Other Other 

• Check specific comment (if any) and explain in the space below: 

(Give page number) 

No 

D 
D 
D 
D 
D 

D Suggested Change (Page 
D Error (Page ) 

o Suggested Addition ( Page 
D Suggested Deletion ( Page 

Explanation: 

Space is available on the other side of this page for additional comments. 
Thank you for your cooperation. 

) 
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