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INTRODUCTION

The language of COBOL is essentially independent of any particular computer. Once the
programmer has learned the source language and the rules governing it, he can program for
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INTRODUCTION

In the pages that follow, certain terms are used within special or restricted definitions.

—
For the most part, these terms are common to the data processing field. Two of them, how-
ever, should be specially noted since they could give rise to some initial confusion. These
words are '"block" and "record."
BLOCK is used in its COBOL sense, a physical quantity of computer words or
characters recorded in frames on a magnetic tape. A block is preceded
and followed by a gap of erased tape.
RECORD is also usedinits COBOL sense, alogicalunitof information. In refer-
- ence to data files, a record is the largest unit of logical information.
It consists of elementary items which can be combinedinto groupitems,
which, in turn, canbe combined until the record level is reached.
- Thus, when speaking of blocks, the reference is to the formatting of records for storage upon

the external medium, in this case, magnetic tape. While theoretically a block could contain

part of a record, one record, or many records, Series 200 COBOL assumes an integral number

of records per block.




INTRODUCTION

Table 0-1. Equipment Requirements for COBOL Compiler D

Type/
Feature

At Compile Time

At Object Time

Quantity | Additional

o 1.
2
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INTRODUCTION

Table 0-2. Equipment Requirements for COBOL Compiler H

At Compile Time At Object Time
Type/
Feature | Quantity | Additional | Quantity | Additional
Hardware Feature No. Required Usable Required Usable
Central processor with control Any 1 - 1 -
panel and power supply
No. of characters of memory - 32K Up to max 32K Up to max
of 32K of 262K
Tape control units (1/2" tapes) Any 1 2 1 Maximum
possible
Magnetic tape units (1/2' tapes) Any 4 0 1 Maximum
possible
High-speed printer and control Any 1 0 0 Maximum
possible
Card reader and control Any 1 0 0 1
Card punch and control Any 0 1 0 Maximum
possible
Paper tape reader and control - - 1 0 1
Paper tape punch and control - 0 1 0 1
Advanced programming - 1 = 1 -
instructions
Editing instructions 013 1 - 1 -
One auxiliary read/write channel 016 0 0 0 1
Extension of print line to 132 031 0 0 0 1
characters
L
9/1/66 0-13
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SECTION 1
ELEMENTS OF COBOL LANGUAGE

Program Structure

Honeywell COBOL programs consist of four major divisions:

IDENTIFICATION DIVISION ~ which consists of an identification of the
source program.

ENVIRONMENT DIVISION - which describes the equipment configuration on
which the object program is to be compiled, the configuration of the equip-
ment on which the object program is to run, and the relationship between
data files and input/output media.

DATA DIVISION - which describes the data to be prdcessed by the object
program.

PROCEDURE DIVISION ~ which describes the procedures used in manipu-
lating the data.

Character Set

1. The complete set for Honeywell Series 200 COBOL consists of the following 48 characters:
0, 1, 2, 3, 4, 5, 6, 7, 8, 9, (these are the numeric characters)

A', B, C, D’ E’ F’ Gl H’ Il J’ K’ L’ M’ N, O’ p’ Q’ R’ S’ T’ U’ V’ W’ X’ Y’ Z
(these are the alphabetic characters)

blank or space (represented by a A)
+ (plus sign)

- (hyphen or minus sign)

* (asterisk)

= (equal sign)

$ (dollar sign)

, (comma)

. (period or decimal point)
; (semicolon)

" (quotation mark)

( (left parenthesis)

) (right parenthesis)

2. Of the above set, the following 37 characters are used for words (which can be from one
through thirty characters in length):

A, B, C D EFGHILJKLMNO P QR,STUV WX Y Z
O’ 1! 2) 3’ 4’ 5’ 6’ 7) 8) 9

- (hyphen or minus sign)

I-1



SECTION I. ELEMENTS OF COBOL LANGUAGE

3. The characters used for punctuation are:
"' (quotation mark)
A (blank or space)
( (left parenthesis)
) (right parenthesis)
, {comma)
; (semicolon)
. (period)
4, Additional characters, used in editing are:
$ (dollar sign)
* (check protection symbol)
, {comma)
. (actual decimal point)
5. The equal sign (=) is an allowable character in relations.

6. All of the above characters are contained in the COBOL character set. In addition, the
Series 200 COBOL programmer can use as characters in non-numeric literals (see below) any
characters included in the Series 200 high-speed printer character set that are not included in the
COBOL set (&,Cy, and & ) or any character that can be punched on a card; however, such charac-
ters, acceptable to all Honeywell COBOL compilers, may be unacceptable to COBOL compilers
for other computers.

Words

A word is composed of not more than thirty characters chosen from the thirty-seven
characters given in Character Set 2., above. Unless a word isone that names a paragraph or a
section in the PROCEDURE DIVISION, it must contain at least one alphabetic character. A
paragraph-name can be composed solely of numeric characters. It must be kept in mind that
when only numeric characters are used, the name is identified by the characters it contains, not
by the numeric value. For example, . 0089 is not equivalent as a paragraph-name or a section-

name to 89.

A word is ended by a space or by a period, right parenthesis, comma, or semicolon. When
a word is ended by a punctuation mark, the punctuation mark must be followed by a space. While
a word can contain one or more hyphens, a hyphen cannot be the first or the last character of the

word. A literal is a special type of word that is an exceptiontothese rules andis discussed below.

Punctuation
When a period, a eomma, or a semicolon is used, it must immediately follow a word (no

space can intervene). It must be followed by a space. A left parenthesis must not be followed

immediately by a space, and a right parenthesis must not be immediately preceded by a space.

I-2






SECTION I. ELEMENTS OF COBOL LANGUAGE

Figurative Constants

Certain values have been assigned fixed data-names, and are called figurative constants.
When used as figurative constants, they must not be bounded by quotation marks. If these fixed
data names are bounded by quotation marks, they are considered to be non-numeric literals.

The fixed data-names and their meanings are:

_“igggs Represents the value 0 or the character 0, de-
ZEROES pending on context.

giﬁg_gs Represents one or more blanks or spaces.
QUOTE Represents one or more of the character " at
QUOTES object time. The data-name QUOTE or QUOTES

cannot be used to bound a non-numeric literal.

Represents the octal value 77, conventionally
used as a high delimiter (that is, an upper bound
or sentinel) in processing data.

UPPER-BOUND
UPPER-BOUNDS

Represents the octal value 00, conventionally
used as a low delimiter (that is, a lower bound or
sentinel) in processing data.

LOWER-BOUND
LOWER-BOUNDS

HIGH-VALUE
HIGH-VALUES

LOW-VALUE
LOW-VALUES

Represents the octal value 77.

Represents the octal value 00.

ALL any literal Represents a sequence of the character or charac-

- ters specified in "any literal.' This sequence must
be a non-numeric literal or a figurative constant,
Although this feature is not a figurative constant in
the strict sense of the term, it is included in any
discussion concerned with figurative constants,
"Any literal' can also be a figurative constant
(other than "ALL any literal"). For example,
ALL QUOTES is a valid statement. It should be
noted, however, that in such an instance ALL is
redundant and is used for ease of reading only
since just the use of QUOTES is sufficient.

Figurative constants generate a string of homogeneous information whose length is determined
by the compiler based upon context. When the length is not deducible from context, a single
character is generated. The figurative constants can be used only in the PROCEDURE DIVISION
and the DATA DIVISION of the source program.

Source Language

The source language consists of reserved and non-reserved words. Reserved words are
those which are required t'o express a procedure function (such as ADD or MOVE), to describe
a data unit, or words which can be used to make a program easier to read. Non-reserved words
are those coined by the programmer to create literals, to name units of data, or to express

procedure-names.
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SECTION 1. ELEMENTS OF COBOL LANGUAGE

Reserved words whose use is mandatory are called key words. Reserved words whose
use is at the discretion of the programmer are called optional words. A complete list of the

reserved words for Series 200 COBOL is given in Appendix A.

General Syntactical Structure of COBOL Source Language

COBOL procedures are expressed in a manner similar to, though not identical to, nor-
mal English prose. The basic unit of procedure formation is a sentence or a group of suc-
cessive sentences. A procedure is a paragraph, a group of successive paragraphs, a section,
or a group of successive sections within the PROCEDURE DIVISION. The following discussion
is more fully developed in the PROCEDURE DIVISION section of this manual.

1. Statement

A statement expresses a processing function or a condition. In general, a state-
ment consists of a verb and its operand, or a condition, together with its subjects
and objects. There are three types of statements:

a. An imperative statement consists of either a verb (excluding compiler-
directing verbs, see Section VI) and its operands or a sequence of im-
perative statements. A sequence of imperative statements can contain
either a GO TO or a STOP RUN imperative statement. If either is present,
it must appear as the last imperative statement of its (GO TO or STOP RUN)

sequence.
b. Conditional statements occur in one of two forms.
statement-1 OTHERWISE statement-2
(1) IF condition
NEXT SENTENCE ELSE NEXT SENTENCE

where statement-1 and statement-2 can be conditional statements.

(2) imperative statement followed by a conditional statement ADD AT b F ..
where imperative statement must not end with a GO TO or a STOP RUN ,E’A'm.‘&.p 7o -
statement.
c. A compiler-directing statement consists of a compiler-directing verb and

its operands.

Note: When within a statement there is a series of two or more words equivalent
to nouns in the English language, certain words and/or characters can be
used as connectives between the words in the series. These connectives
are:

, AND
, OR
AND
OR

For example, in the statement
ADD data-name-1 data-name-2 data-name-3 data-name-4

connective' punctuation could be

7
QADD data-name-1, data-name-2, data-name-3, AND data-name-4.)

1-5 N
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SECTION I. ELEMENTS OF COBOL LANGUAGE

The use of connectives in a series is optional, unless the words represent
conditions and require logical connectives (see the discussion under the
IF verb in Section VI, THE PROCEDURE DIVISION).

NOTE: "OR'" and ", OR" must not be used as connectives in an arithmetic
statement.

Sentences

A sentence can be either imperative, conditional, or compiler-directing.

a.

Imperative Sentences

An imperative sentence consists of at least one imperative statement, the
last of which is terminated by a period. For example, both

ADD A TO B.
ADDA TOB MOVE B TOC.

are imperative sentences.
Conditional Sentences

A conditional sentence consists of a conditional statement terminated by
a period. As noted in 1b, above, a conditional statement can itself
consist of an imperative statement followed by a conditional statement.
For example,

IF A IS EQUAL TO B ADD A TO C OTHERWISE ADD B TO C.
ADD A TO B IF B IS GREATER THAN C GO TO PARA-1 OTHER-
WISE PERFORM SECT-2.

are conditional sentences.
Compiler-Directing Sentences

A compiler-directing sentence consists of a compiler-directing statement
terminated by a period. For example, both

EXIT.
NOTE THAT THE FOLLOWING PARAGRAPH CONSTITUTES THE
ENTIRE INPUT-OUTPUT SECTION OF THIS PROGRAM.

are compiler directing sentences.

The following rules apply to the punctuation of sentences.

a.

b.

A sentence is terminated by a period.

A separator can be used to make sentences easier to read; however, sepa-
rator use is optional. The allowable separators are

; (semi-colon) (or camns :3>
THEN

These can be used
(1) between statements;

(2) in a conditional statement between the condition and statement-1 and
between statement-1 and OTHERWISE (or ELSE).

These separators must not be followed immediately by another such
separator.

U
For Series 200 COBOL, a comma can he used interchangeably with a semi-
colon; however, such usage may result in source program incompatibility

1-6
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SECTION I. ELEMENTS OF COBOL LANGUAGE

3. Paragraphs and Sections

A paragraph is a sentence or a group of sequential sentences to which a procedure-
name (known as a paragraph-name) is assigned. A section is a paragraph or a
group of sequential paragraphs to whicha procedure-name (known as a section-name)
is assigned. Because paragraphs and sections arenamed, theycanbe referenced
fromother parts ofthe PROCEDURE DIVISION of the source program.

Sentences are executed in the order of their appearance withina paragraph. This is
subject to the results of any tests of conditions in the sentences (since such tests could
resultin control being transferredto another paragraphor section). Paragraphs and
sections are executedin their order ofappearance within the program, barring any
specified transfers of control. (For a detailed description of program control sequence,
see 4., Sentence Execution, and 5., Control Relationship Between Procedures, page
VI-4 and VI-5. Also, for more informationonsections, refer to page VI-5and VI-6.)

Subscripting

The technique of subscripting is most commonly used for table-handling functions. The
ability to reference individual elements (of a table or list) which have not been assigned individual
data-names {see the OCCURS clause) is provided by using subscripts; the ability to reference the

entire table or list is provided by using the name of the table or list.

A subscript is an integer whose value determines which element is being referred to within
a table (or list) of like elements. The subscript may be represented either by a literal which is

an integer (e.g., 25) or by a data-name (e.g., AGE) which has an integral value.

When the subscript is represented by a data-name, the data-name must be described by a
Record Description entry in the DATA DIVISION. In both cases, i.e., whether the subscript is

represented by a literal or a data-name, the subscript is enclosed in parentheses and appears im-

mediately after the terminal space of the name of the element referenced, e.g. RATE (AGE) or
e

RATE (25). Tables are often defined so that more than one level of subscripting is required to

locate an element within them. A maximum of two levels of subscripting is permitted{for tape

files, WORKING-STORAGE, and CONSTANT records.)

Multi-level subscripts are always written from left to right in the order: major, minor.

In this case, the subscripts are shown in a single pair of parentheses, and separated by a comma.

For example:

RATEA(REGION,:STATE) et e o,
RATEA(3,.STATE) Commar W

RATEA(3A5)
All of the above would reference a particular rate in a two-dimensional table of rates.
1
A subscript value of ''1"' denotes the first element of a list, a value of ''2", the second

element. Thus, a subscript of (1, 2) denotes the second element within the first repeated element

I-7



SECTION I. ELEMENTS OF COBOL LANGUAGE

of the table. A table with its main element appearing ten times and its minor element appearing
five times within each of the major elements is considered a two-dimensional table. The last

element of such a table is referenced by the use of the subscript (10, 5).

No element of a table or list can be referenced without a subscript. However, the entire
table can be referenced, provided that the table has been given a unique name. Reference to a
data-name within a table or list must include all subscripts upon which the data-name is de-
pendent. Use of more than, or less than, the correct number of subscripts is considered an
error. Some examples of the writing of subscripts are:

MOVE RATE (AGE) TO LISTING.

IF HEIGHT (19) IS GREATER THAN.........

MULTIPLY PRICE (STOCK-NO) BY INVENTORY (STOCK-NO).
EXAMINE STATE (REGION) REPLACING.........

MOVE RATE-TABLE TO OUTPUT-AREA.

If a data item is repeated (i.e., involves the OCCURS clause at its own or higher level),
then the name of this item must be subscripted whenever it is referenced. Furthermore, a data-

name can only be subscripted if the data item is repeated.

The same data-name used as a subscript may be associated with items of differing sizes.
Within a given program, the same data-name may appear as one of two subscripts with one item,

and as the only subscript with another item.

Subscripting is limited to 32, 768 locations in the COBOL D Compiler and 99, 999 in the
COBOL H Compiler.

Regardless of the above rules, a data-name must not be subscripted under the following

conditions:

a. When the data-name is being used as a subscript.

b. When the data-name appears in the defining clauses in the DATA DIVISION.
Qualifying

Every name used in a source program must be unique either because no other name has
the identical spelling or because the name exists within a hierarchy of names in the DATA or the
PROCEDURE DIVISION so that the name can be made unique by mentioning one or more of the
higher levels of the hierarchy. The higher levels are called qualifiers when used in this way,

and the process is called qualification.
1

Qualification is performed by appending one or more prepositional phrases, using IN or

OF. Since IN and OF are logically equivalent in COBOL, the choice between them when writing
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e. A paragraph-name must not be duplicated within the same section.
A paragraph-name can only be qualified by a section-name. When it
is, the word SECTION must not appear. A paragraph-name need not
be qualified when referred to from within the same SECTION. Sub-
scripts and conditional variables, as well as procedure-names and
data-names, can be made unique by qualification where necessary or
desirable.

f. A data-name cannot be subscripted (see above) when it is being used
as a qualifier.

g. A name can be qualified even though it does not need qualification. The
use of more names for qualification than are actually required for
uniqueness is permitted. If there is more than one combination of
qualifiers which ensure uniqueness, then any set can be used.

h. The name of a conditional variable can be used as a qualifier for any
of its condition-names.

i. There can be up to 9 levels of qualification.
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SECTION II
THE COBOL REFERENCE FORMAT

General

The COBOL source program is written on the Honeywell COBOL Programming Form
(1523, Rev. 1) shown on page II-2. From this form, the source program deck for compilation
is punched. As a consequence, card column numbers are shown on the form. Certain columns
which contain entries constant for each page of coding or for the whole of a source program
have been isolated from the main body of the form (PAGE and IDENT) and are found in the upper

right- and left-hand portions of each page.

Before discussing the source-program reference format rules within which the program-
mer uses the programming form, a description of certain recommended standard entries that
are, in a way, mechanical and independent of the source program may be useful:

1. Identification of source program coding and deck. An eight-character
identifier may be entered in the IDENT field (columns 73 through 80,
upper right-hand portion of the coding form). This entry is made on
each page of source program coding and punched on each card of the
source program deck. '

2. Sequence of source coding lines. This entry is divided between two
fields, PAGE (columns 1 through 3, upper left-hand portion of the
coding form) and SERIAL (columns 4 through 6 in main body of form).
The use of PAGE and SERIAL is optional, but their use is recommended
to facilitate the updating of source program decks.

PAGE contains a three-digit number (0002 n<999). Succeeding page
numbers must be sequentially greater than each preceding page number;
however, there is no rule as to the increment from one page number to
the next. The first page number could be 013, the second could be 090,
for example.

SERIAL consists of two subfields. The first of these (columns 4 and 5)
contains a two-digit number (00€£n<99). Each entry is sequentially
higher than the preceding entry for the page. As with PAGE entries,
there is no fixed increment associated with the SERIAL entry. The
second subfield (column 6, identified by an I) is used primarily for line
insertion and contains a one digit number (0€n<9). If insertions are not
made, this column customarily contains a 0.

The use of PAGE and SERIAL entries allows for insertion, deletion, and
replacement of source coding lines when necessary. When a line is to be
inserted, the insertion has the same digits in columns 1 through 5 as the
line it is to follow. Column 6 contains a digit sequentially greater than
that of the' line it is to follow. Since there is no fixed increment between
source coding lines, deletion is accomplished by the removal of the line
of coding. Replacement is accomplished by removing the line to be re-
placed and adding the replacement line with the same PAGE and SERIAL
number as the line removed.
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The remaining entries on the Honeywell COBOL Programming Form are intimately
associated with the source program coding. Efforts have been made to provide the programmer
with a maximum of flexibility in using the form; however, certain basic format rules must be
followed. These rules are given below for each of the divisions that make up a COBOL source

program.

Each division begins with a division name followed by a space, the word DIVISION, a
period, and a space on the first line. Following lines will contain section and/or paragraph
names, followed by the type of entry required. When it is necessary or desired to continue a
line of source coding from one form line to another (or to split a word, a numeric literal, or
a non-numeric literal from one line to another), the following rules must be followed.

1. To continue a source program line on the succeeding form line, the
first continuing word on the second line must begin under position B
(column 12). As many spaces as desired can follow the last word on
the first line, or the last word of the first line can end at column 72.
These spaces are disregarded by Series 200 COBOL compilers.

2. To split a word or numeric literal from one line to another, a hyphen
is placed in the CONT. field (column 7) of the second line, and the
first continuing character of the word or the literal is placed under
position B. As many spaces as desired can occur after the last charac-
ter of the word or the numeric literal on the first line, or this last
character can occur in column 72.

3. To split a non-numeric from one line to another, care must be taken
that the last character before the split occurs in column 72. Any
spaces following it are regarded as part of the non-numeric literal.

A hyphen must be placed in the CONT. field of the second line, and
quotation marks must occur under position B. The first character of
the literal on the second line occurs in column 13. In the case where
the last character of the non-numeric literal occurs in column 72 and
only the quotation marks to signal the end of the literal must be entered,
the same rules apply (a hyphen in the CONT. field, quotation marks in
column 12, and the final quotation marks of the non-numeric literal in
column 13).

The above rules for line continuation and word and literal splitting apply to all of the source

program divisions.

COBOL PROGRAMMING FORM

PROGRAMMER FOR PAGE OF
] rmosham DATE [ome 2, . ®
SERIAL E zz
O]

Ijol 8
4 Slb 7| 8 12 1]

T
| 11 i 11
1] b1 ] ||

o

T T T 1
1| Lt 1 i1
1l b1 11




SECTION II. THE COBOL REFERENCE FORMAT

Source Program Divisions

1. IDENTIFICATION DIVISION

The IDENTIFICATION DIVISION can consist of up to seven paragraphs. The only re-
quired source coding for this division, however, is the division name and the PROGRAM-ID
paragraph. As an example of IDENTIFICATION DIVISION reference format, a sample is given
below. xxx and yyy represent the PAGE and SERIAL entries, respectively.

As shown in this example, the division-name begins under position A on the first line.
The last character of the division name is immediately followed by a period. Nothing else

occurs on this line.

COBOL PROGRAMMING FORM

PAGE OF

PROGRAMMER FOR

XXX] prOGRAM DATE Lo |2, "
23

SERIAL
1
14 56

¥YY| IDEN[T) Fi [CATION DIVISION.

YYY| PROGRAM-IID. PAYROLL .

YYY| AUTHOR., [JOHN ROE.

Yl\/;Y DIATiE‘WRl TTEN. \\ANUAR\/ s \964‘-

YY| REMARKS .| INPUT FROM RUN 4- AND COLLATION WITH RUN 2 OUT -

YYYI-l ., [PUT ITO RUN 6. THIS PROGRAM PROCESSES SALARIED EMPLOVEES
YVY |, JONLY]

A B

=
Z|
O
Q|
7| 8 12 14

The paragraph-names of the division each begin under position A with the last character
of each paragraph-name being immediately followed by a period and at least one space. The
text of each paragraph can start anywhere on the same line following the paragraph-name,
period, space, or it can begin on the following line under position B. Any paragraph which
occupies more than one line must be continued according to the rules for continuation given

above.

Specific details concerning the entries to follow the paragraph-names of the IDENTIFICA-
TION DIVISION can be found on page I¥I-1.
2. ENVIRONMENT DIVISION

The reference format for the ENVIRONMENT DIVISION is the same as that of the
IDENTIFICATION DIVISION. In addition to fixed paragraph-names, there are also fixed
section-names. These section-names, like the division-name, appear as single entries on
individual lines. The last character of the section-name is followed by a space, the word
SECTION, and a per’iod and a space. The section-names begin under position A. The follow-

ing is an example of a possible ENVIRONMENT DIVISION format. Specific details as to the

entries and information for each section and paragraph can be found in Section IV.
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SERIAL
1
456

~ CONT,

COBOL PROGRAMMING FORM

PROGRAMMER FOR

PROG

12

PAGE __ OF__

IDENT‘73 80
b DU N S T N |

RAM DATE

i

YYY

ENV

RIQINAN

ENT DIVISION.

CONF

IGUR

ATION SECTION.

Yy

SOUR

CIEI-IC

OMPUTER. COMPUTER-NAME...

Yy

OBJE

cr.-C

OMPUTER. COMPUTER-NAME...

%Yy
Yx\ley

SIPIEIC \ ALI-

ly ‘}V

UNPUIT- QU

TPUT SECTION.

YyY

EILE

- LC 101N

TROL . SELECT FILE-NAME -1 ...

Yy

b

SELE

CTFILE-NAME-2 ... SELECT FILE-NAME-3...

Yyy

1-0-

CONT

ROL . APPLY ...

3.

DATA DIVISION

The basic unit in the DATA division is the entry. Each entry begins with a level number

(see page V-25) followed by at least one space, the name of the data item, and a sequence of

independent clauses descriptive of the item. Each clause except the last can be terminated by

a semicolon followed by a space.

The last clause is terminated by a period and a space. The

same format rules apply to the file and record description portions, as well as the Working-
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COBOL PROGRAMMING FORM

PROGRAMMER FOR PAGE OF
L.'TL;] PROGRAM DATE [ [P, ¥
SEI!IA;.§A ,
4 5 45|78 12 16
YYY] [DATA| D1V /is\ON.
YYN| [FALE] SECITION.
YYY| [FD , MAST[ER -PAYROLL ; LABEL RECORDS ARE OMITTED; DATA
YYY| | .. [RECOIRD 1S MASTER-PAY.
YYY| |41, MASTIER - PAY ;
YYY| [, |#2 , |BADGE-NUMBERS
XYoo, [PICTURE S AAAXXX999999.
YYY[ |, |®2  |DATE CLASS 'S NUMERIC.
YYY| |0 ], |63 MONTH; PICTURE 1S 99.
YYY Lo oo @3 DAY PICTURE 1S 99.
YYY| [, ... |#¥3 YEAR : PICTURE 1S 949.
YYY| | .., |82, |CROSS-PAY { P\CTURE IS #999V99.

4. PROCEDURE DIVISION

The reference format for the PROCEDURE DIVISION is the same as that of the IDENTI-
FICATION DIVISION. The first line of the Division consists of its division-name followed by
a period, starting under position A. If a section has been designated, the section-name starts
under position A, followed by a space, the word SECTION, a space followed by a priority num-

ber, when used, a period, and a space.

A paragraph consists of one or more successive sentences, the first of which must be
preceded by a paragraph-name. The paragraph-name starts under position A and is followed
immediately by a period and a space. The first sentence of the paragraph can begin on the
same line as the paragraph name or under position B of the succeeding line. A new paragraph
is determined by the appearance of another paragraph-name. Note that a paragraph can consist

of a single sentence.

Any sentence which occupies more than one line must be continued under position B on

the next line. The rules for splitting words or literals are the same as those given above.

The following is an example of PROCEDURE DIVISION reference format:

9/1/66 II-5



SECTION II. THE COBOL REFERENCE FORMAT

COBOL PROGRAMMING FORM

PAGE OF

PROGRAMMER FOR

flj:lj PROGRAM DATE Loer [ 2, ™
SERIAL E e

15 A 8
4 Slb 78 12 16
YYY| |PROCIEPUREE DIVISION.
YYY| ICOMPUTATIIONS SECTI\ON.
YYX| [UPDATE- MASTER . MOVE ADJUSTED-PAY TQ NET-PAY. ADD
YYN| |1, |GRQS|S-PAY TO GROSS ~YEAR-TQ-DATE. WRITE UP-DATED -
YYYH L [MASTER ~PAY. READ MASTER- PANROLL—RECORD.
YNY| |, |60 TO INTTIALVZATION -~ ROUTINE.
YYY!| ERROIR-1,~|ROVTINE.
YINU ., DUSPLAY "ERROR FOR" TIME-CARD -NUMBER ULUPON PRINTER.
YNYI |, ., [READ| TIME-CARD ; AT END GO TO CLOSE -QUT.
YYY[1 ) GO TIO INITIALIZATION ~ ROUTINE. - ]
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KEYPUNCHING THE SOURCE PROGRAM

Because the COBOL source program is written on a "free form' coding sheet, it is im-
portant that the keypunch operator as well as the programmer work within a basic set of rules
so that the source program deck is as free from error as possible. For the programmer,
these rules consist for the most part of the avoidance of ambiguities in his writing and the
observance of the reference format rules given in the first part of this section. The rules for
keypunching from the coding sheet are given below, under '""Keypunching Conventions.' While
individual installations may have their own special conventions, the following basic rules are

suggested.

Programming Conventions

A, The source program should be printed(if»the-pmgr’a*mmers*han&wﬂ—ﬁng
is-not legible-to the keypunchoperator.)

B. To avoid confusing certain alphabetic characters with numeric digits,
and for clarity for the keypunch operator, the following conventions should
be followed:

0 Alphabetic - written as 0.
Numeric -~ written as @.

1 Alphabetic - written as L
Numeric -~ written as 1.

S Alphabetic - written with tails to distinguish from
numeric 5.

T Alphabetic - written with a clearly defined crossbar
to distinguish from numeric 7.

D Alphabetic - written with a straight leading line to
distinguish from alphabetic O.

Z Alphabetic - written with a slash (#) to distinguish
from numeric 2.

G Alphabetic - written with a clearly defined crossbar
to distinguish from numeric 6.

U Alphabetic - written with a clearly rounded base to
distinguish from alphabetic V.

V Alphabetic - written with a clearly pointed base to
distinguish from alphabetic U.

E Alphabetic - written with a clearly separated bars to
distinguish from alphabetic B.

B Alphabetic - written with clearly joined rounds to
distinguish from alphabetic E.

SPACE SYMBOL - written asA. While this symbol does not
always have to occur in a source program
to indicate the presence of a space or a
blank, it should be used whenever the exact
number of spaces to be keypunched is criti-
cal, such as in non-numeric literals.

[
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C. The reference format for the beginning of entries or statements should be
strictly adhered to.

Keypunching Conventions

A, The entry in the IDENT. (IDENTIFICATION) space on the upper right of the
COBOL Programming Form must be punched in each card of the source
program deck in columns 73 through 80.

B. The entry in the PAGE space on the upper left of the form must be punched
in columns 1 through 3 of each card punched from the corresponding page.
When this entry is blank, the columns are left blank. Normally, the pro- .
e N0 o cres $Y £r e




THE COBOL REFERENCE FORMAT

SECTION II
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is punched,

When the last character of the entry

If the whole content of the

on the card through column 72 are left blank







SECTION III
THE IDENTIFICATION DIVISION

General
The purpose of the IDENTIFICATION DIVISION is to identify the source program and the
outputs of a compilation. In addition, the programmer can include certain other information

relative to the program for documentation purposes.

Division Format

IDENTIFICATION DIVISION.
PROGRAM-ID. any 1 through 30 characters from the COBOL set.

[DATE-WRITTEN. any literal of 30 characters or less. ]
[DATE-COMPILED. any sentence. ]

[AUTHOR. any statement or sentence._]
[INSTALLATION. any statement or sentence_._]

[SECURITY. any statement or sentence._]
[REMARKS. any statement or sentence._]

Technical Notes

1. IDENTIFICATION DIVISION must be the first entry.

2. The first six characters of the COBOL word following PROGRAM-ID
should (but need not) occur on the Program Director Card when the source
program is scheduled for a compilation run.

3. The statement or sentence following DATE-COMPILED is replaced at
compilation time by the current date, so long as DATE- COMPILED begins
in column 8 (position A).

4. Entries other than the Division Header (IDENTIFICATION DIVISION) and
PROGRAM-ID are optional. Any statement or sentence following any of
them is reproduced on the source program listing.

II1-1






SECTION IV
THE ENVIRONMENT DIVISION

v

General

The ENVIRONMENT DIVISION specifies the computer on which the source program is to
be compiled, the computer on which the object program is to be executed, the mnemonic names
assigned by the programmer to specific pieces of hardware referenced in the source program,
the source program files assigned to hardware units, and the input/output techniques to be ap-

plied to the files when the object program is executed.

There are two sections in the ENVIRONMENT DIVISION.

1. CONFIGURATION SECTION. This section deals with the over-all specifi-
cations of the source and the object computer and is divided into three
paragraphs:

a. SOURCE -COMPUTER.
b. OBJECT-COMPUTER.
c. SPECIAL-NAMES.

2. INPUT-OUTPUT SECTION. This section deals with the definition of the
external media and contains information needed to create the most ef-
ficient transmission and handling of data between the media and the object
program. This section is divided into two paragraphs:

a. FILE-CONTROL.
b. I-O-CONTROL.

Structure
The source program ENVIRONMENT DIVISION begins with the heading:
ENVIRONMENT DIVISION.
Each section within this division begins with the appropriate section name followed by the word
SECTION, and each paragraph within each section begins with the appropriate paragraph-name:

ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
SOURCE-COMPUTER. ...
OBJECT-COMPUTER. ..
SPECIAL-NAMES. .
INPUT-OUTPUT SECTION.
FILE-CONTROL. ..

I-O-CONTROL. ...
L
The sections and the paragraphs within the sections must appear in the source program in the

order outlined above.
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Format and Entries of the Environment Division ISONFIC'URATION SECTIONJ

1. CONFIGURATION SECTION

FUNCTION: To define the over-all specifications of the source and object computers.

SECTION FORMAT:

CONFIGURATION SECTION. option 1:
COPY library-call.
1 option 2: L
SOURCE-COMPUTER. H-200

HONEYWELL-200
H-200-SPECIAL J
3

option 1:

COPY library-call.

OBJECT-COMPUTER. 1{ option 2: [ WITH SUPERVISOR CONTROL]
H-200
HONEYWELL-200
) o £ 1
CHARACTERS A i
MEMORY SIZE | ‘Pteger-l {sopures ) o3 o3
P —— —_— RWCS < H1AM 4 "1AM
ol : wes § AL R TR
F o pro T e 2 ADDRESS integer -2 T T
il ' Mwﬁ( THRU integer-3 net e
Wlﬁ&ﬁ:\ b ,,AM Lm”J mn
that (2 — - 4 .
[, [integer—4] TAPE-UNIT [ ] [ [integer-S] READER-PUNCH [Es]]
boaa. (4
F et v Hirsat [ [integer_e,] PRINTER [5] ] [COMMON-W-STORAGE] [, AUX-CHANNELJ
from lest preaee
TJMWAW‘“ , ACCEPT-CONSOLE { & DISPLAY-CONSOLE J =
%WWWW * integer-1 integer-2
. B - L
wa Yq fe ||, ACCEPT-CARD-READERJ & DISPLAY-PRINTER J =
fr it (£ “’¢ Y. integer-1 integer-2
At by readin,
A Do T 5 .
N A e, 02 Yot SEGMENT - LIMIT IS 1nteger-7} [
%M&@ s |+ NO SEGMENTATION NO FILE REASSIGNMENT |
B u
o ASSIGN OBJECT-PROGRAM TO {1""—131“311\lIl [HLT-CTL]
: READER-PUNCH —_—T=] =
TECHNICAL NOTES:
1. This section must always appear in a source program.
2. Both the SOURCE-COMPUTER and the OBJECT-COMPUTER paragraphs

must appear in this section in the format given above.

The presence of punctuation marks,' except for periods, is optional.

w

The individual paragraphs of this section are described in the following pages.

e

5. When the READER-PUNCH option is specified, it is assumed that the pro-
grammer intends to use a utility routine to punch the object program, Any
" conflict with SEGMENTATION, either implied or explicit, causes a diagnostic.
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SOURCE-COMPUTER

A, SOURCE-COMPUTER
FUNCTION: To describe the computer upon which the source program is to be compiled.
FORMAT:

option 1:
SOURCE-COMPUTER. COPY library-call.

option 2:
H-200
SOURCE-COMPUTER. | HONEYWELL-200
H-200-SPECIAL

TECHNICAL NOTES:
1. The SOURCE-~-COMPUTER paragraph must appear in a source program.

2. Option 1 is used only when the COBOL library contains the entire
SOURCE-~-COMPUTER paragraph, as shown in option 2.

3. The minimum on-line system upon which Series 200 COBOL compilation
can be accomplished is:

16,384 characters of high-speed memory.
4 magnetic tape units.
1 card reader (on-line or, if an extra tape unit is available,
off-~line).
1 printer

4. While the compiler operates on any system that includes the minimum
requirements specified in 3., above, no additional components other
than high-speed memory are used by the compiler. The presence of
additional high-speed memory allows the building of larger internal
tables for compiler use.

5. The Series 200 card-reader handles two different character sets. The only
difference between the two is in the interpretation of two characters.
The interpretation of these characters in source program literals is
determined by the clause following SOURCE-COMPUTER.

1jBit Configuration With  Bit Configuration With

Character Card Code H(ONEYWELL)-200 H-200-SPECIAL
& R (12) 011111 010000
R-0 (12-0) 010000 011111
- X (11) 101111 100000
X-0 (11-0) 100000 101111
6. The Type 222 Printer allows the following number of print positions
per line at compilation time:
Type Number Print Positions/Line
222-1 96 (some truncation)
222-2 108
2%2-3 120 (132 if extended)
222-4 120 (132 if extended)
9/1/66 Iv-3
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B. OBJECT-COMPUTER LOBJECT-COMPUTER

FUNCTION: To describe the computer upon which the object program is to run.
FORMAT:

option 1:
OBJECT-COMPUTER. COPY library-call.

option 2:
OBJECT-COMPUTER. {II:IIOZI\(I)%YWELL-ZOO [WITH SUPER VISOR CONTROL]
o r"llll 9 flllll '
ngn nan
int 1{ CHARACTERS } E N3
integer- RWCS nypAn HIAM
, MEMORY SIZE MODULES ’ < g > < nan T
ADDRESS integer-2 THRU integer-3 N5 15
- - Hen ngn
L ) \—
[, linteger-4] TAPE-UNIT[5]] [ [integer-5] READER-PUNCH [£s]]
[, [integer-6] PRINTER[S]] [HLT-CTL:I
[ Aux-cHANNEL ] [ coMMON-W-STORAGE ]
, ACCEPT-CONSOLE {2 } DISPLAY-CONSOLE {_5 }
integer-1 integer-2
, ACCEPT-CARD-READER {‘2 } DISPLAY-PRINTER {E
integer- integer-2
SEGMENT- LIMIT IS integer-7 [No FILE REASSIGNMENT]
[ NO SEGMENTATION }]

[ TAPE-UNIT
, ASSIGN OBJECT-PROGRAM TO { READER-PUNCH ]

TECHNICAL NOTES:
1. The OBJECT-COMPUTER paragraph must appear in every source program.

2. Option 1 is used only when the COBOL library contains the entire OBJECT-
COMPUTER entry, as shown in option 2.

3. If the entry consists only of

H-200 } ]

OBJECT-COMPUTER | 0Ny WELL-200

and no SOURCE-COMPUTER description except HHONEYWELL)-200 or
H-200-SPECIAL, the configuration assumed for the object program to run
on is 16384 characters of high-speed memory.

4, The COBOL Cpmpiler D generates 3-character addressing object code.

The COBOL Compiler H generates 3- or 4-character addressing object
code. If, in the

MEMORY SIZE...

10/31/66
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clause, a memory size of less than 32, 768 locations (15 bits) is specified, “~
3-character addressing results. If a memory size of more than 32, 768 _
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14,

15,

16.

10/31/66

The clause
WITH SUPERVISOR CONTROL

is used to determine the processing of all STOP RUN statements. If this
clause is present, control is returned to the PLUS loader; otherwise a
permanent halt is generated.

The object program produced by the compiler is normally written on the
binary-run tape in a format loadable by the Tape Loader-Monitor C.
However, if it is desired to produce the object program on cards the clause

ASSIGN OBJECT-PROGRAM. TO READER-PIINCH.

must be specified. For source language programs that contain this clause
and have no fatal errors, the compiler punches a card deck. If WITH
SUPERVISOR CONTRO]I, was not specified, the deck is completely self-
contained and self-loading. It can be bootstrapped into memory at lo-
cation.31l%+ The loader provided is a minimal one and has no restart,
search, own-code, visibility, fixed-start, or halt-after-loading capa-
bility. If more flexibility is desired, the

WITH SUPERVISOR CONTROL

clause should be specified. In this instance, the output deck does not
contain the minimal loader and the user must supply (or have already
in the object-computer memory) the Card/Tape Loader A.

The
ASSIGN OBJECT-PROGRAM...

clause implies the NO SEGMENTATION clause; if this clause is not
specified, it is assumed present. In order to minimize the memory-
overload problems which sometimes arise when NO SEGMENTATION
is specified (or implied), integer-2 in the

MEMORY SIZE ADDRESS

clause is permitted to be as low as 400. This is possible since the
loader supplied by the compiler is much smaller than the Card/Tape
Loader A, Further, the compiler will take advantage of the space
factor even if integer-2 is not specified. However, if

WITH SUPERVISOR CONTROL

is specified, the standard requirements on integer-2 remain in effect.
Memory overload can be further reduced by using the

NO FILE REASSIGNMENT

clause. In this case, the user loses the ability to reassign files to
different devices at object-time, but he frees about 950 locations for
use by other code. Ifnofile reassignmentis specified, the setting of
SENSE Switch 1 to control the reading of the DECD card at object run
time is ignored. This option is available in all programs independent
of the presence of the

ASSIGN OBJECT-PROGRAM., ., .

clause. However, it has a significant effect only in NO SEGMENTATION
programs,

Source programs containing the

ASSIGN OBJECT-PROGRAM, . .
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clause may be intermixed in any way with other programs in the same batch.
Only those programs containing the clause will be punched., Each punched
deck will be terminated by three blank cards for easy separation, At the
end of a batch compilation, all compiled programs, regardless of whether
they were punched or not, are available on the binary-run tape.

17, When the user desires to retain the data~contents of working-storage
from the previous program, he may specify the

COMMON-W -STORAGE

option, In this case the data is retained and only the punctuation is
cleared. The user need not concern himself with memory allocation,
because working~storage is always the first memory file allocated.

18, If

ASSIGN OBJECT-PROGRAM TO READER-PUNCH |
has been specified, COMMON-W-STORAGE is not allowed.
19, The option
HTL-CTL

allows the user to eliminate halts at object time, When this option is
specified, WITH SUPERVISOR CONTROL is assumed. See Section VII,
""Object Messages and Error Halts, ' for the effects of this option upon
the object program.,
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SPECIAL-NAMES

C. SPECIAL-NAMES

\\_/‘
FUNCTION: To provide a means of relating hardware units with mnemonic-names and to
relate the status of program switches with switch-status-names.
FORMAT:
option 1:
[SPECIAL-NAMES. COPY library-call. ]
option 2:
PAGE
SPECIA L-NAMES. m
CHANNEL a OF PRINTERSY, IS mnemonic-name-1
integer-1 —
[ ([PAGE
o
CHANNEL b OF PRINTER{. } IS mnemonic-name-2 o« o
| l— ————— \integer-~2 -
[ (SENSE-SWITCH c
m [§ mnemonic-name-3]
EVF-SIGNAL OF PRINTER {.— }
integer-1l
| |HVF-SIGNAL OF PRINTER {r—n— ]} -
integer- )
~—
, ON STATUS IS condition-name-1
, OFF STATUS IS condition-name-2
- '
SENSE-SWITCH d
EVF-SIGNAL OF PRINTER{.E } S [IS mnemonic -name -4]
integer-2
a
HVF-SIGNAL OF PRINTER{. }
- integer-2- - ]
, ON STATUS IS condition-name-3 .
, OFF STATUS IS condition-name-4
TECHNICAL NOTES
1. The SPECIAL-NAMES paragraph is not required if mnemonic-names and
sense-switch-names are not used in the source program PROCEDURE
DIVISION. '
2. Option 1 is used only when the COBOL library contains the entire SPECIAL-
NAMES paragraph (except the paragraph-name) as shown in option 2. N ;-
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3. The assigned mnemonic-name for PAGE is used to advance the printer page
to head-of-form. For the Type 222 Printer, the assigned mnemonic-name
for CHANNEL b OF PRINTER m (or integer-1) is used to advance the printer
page to a position governed by the appropriate channel of the vertical-format,
paper-tape loop. In addition, the assigned condition-name for EVF-SIGNAL
and/or HVF-SIGNAL is used to sense the position of the previously-men-
tioned loop. EVF and HVF refer to channels 2 and 8 respectively.

4. Mnemonic-name-3 is for documentary use only.

A mnemonic-name cannot be written in a source program except where
formats specifically show that the use of a mnemonic-name is permitted.

6. Whenever a SENSE-SWITCH, EVF-SIGNAL, or HVF -SIGNAL entry is made,
at least one of the three bracketed entries which follow in the above format
must also be used. In a SENSE-SWITCH entry, c (or d) indicates the number
of a switch, 1 through 4. In a CHANNEL entry, a {(or b) indicates the chan-
nel number, 1 through 8.

7. COBOL D allows the peripheral address of the PRINTER to be indicated by an
alphabetic character (m or n) in the range of A through H. COBOL H also allows
the address to be specified as an octal number (integer-1, -2); e.g., 03.
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INPUT-OUTPUT SECTION

II. INPUT-OUTPUT SECTION

FUNCTION: To specify the external media and the information needed to effect the most
efficient transmission and handling of data between the media and the object
program.

FORMAT:
INPUT-OUTPUT SECTION.

- Option 1:
COPY library-call,

FILE-CONTROL. Option 2:
SELECT [OPTIONAL] file-name-1 [RENAMING file-name 2]

- =2 ] P
TAPE-UNIT < . [ TAPE-UNIT { d }
—_— integer-~1 ——— — —— \linteger-2

ASSIGN TO CARD-READER{1 }
nteger-3

CARD-PUNCHJ{Z }
integer-3

m
PRINTER . }
L — integer-3J J

AREA
AREAS

[FOR MULTIPLE REEL] », RESERVE NO ALTERNATE } - [w "t "—]

L

]

Option 1:
COPY library-call.
Option 2: [ H-200-SPECIAL

-I-O-CONTROL [APPLY TRAILING-COUNT % ON file-name-1 [, file-name-2,. .H
SHORT-GAP

[; SAME AREA FOR file-name-5, file-name-6 [ ﬁle-name-7...]]

[ ; MULTIPLE FILE TAPE CONTAINS file-name-8, file-name-9 [ file-name-10 ]]

[; RERUN [gy file-name-ll] Every J OND OF REEL

OF file-name-1 2]
L integer-1 RECORDS

TECHNICAL NOTES:

1. This section must appear in the source program whenever there are input
or output files.

2. When this section appears in the source program, the paragraphs must
appear in the order given above.

The presencg of punctuation marks, except for periods, is optional.

4. The individual paragraphs of this section are described in the following
pages.

10/31/66 Iv-io0




SECTION 1IV. THE ENVIRONMENT DIVISION

A. FILE-CONTROL | FILE-CONTROL |

FUNCTION: To name each file, identify its medium, and allow particular hardware
assignments. To specify alternate input-output areas.

FORMAT:
option 1I:

[FILE-CONTROL, COPY 1ibrary-ca11._]

option 2:

-

FILE-CONTROL, SELECT [OPTIONAL] file-name-1 [RENAMING file~name 2 ]

[ mn ) 1 )
TAPE-UNIT . , TAPE-UNIT
—— integer-1l EEE— integer-2J...

ASSIGN TO CARD- READER{lm }
_— nteger-3

— A

CARD- PUNCH{ }
integer-3

. PRINTER {mteger 3 J
| [FoR MULTIPLE REEL] [, RESERVE NO ALTERNATE east] - [sELECT ... .]
TECHNICAL NOTES:
1. Option 1 is used when the COBOL library contains the entire FILE-

CONTROL paragraph (except the paragraph-name) as shown in option 2.

2. The beginning of the information for each file-name-1 must be identified
by the key word SELECT.

3. Each file which is used in the program must be used as file-name-1 in a
FILE-CONTROL paragraph, following the key word SELECT, once and
only once. The name of each SELECTed file (i. e., file-name-1) must be
unique within a program. Each file must have a File Description in the
DATA DIVISION of the source program.

4. OPTIONAL is required for input files whichare notnecessarily present each
time the objectprogramis run. See Section VII for operating instructions.

5. The RENAMING option is a Language Preprocessor element. See Section XI
for a complete discussion.

6. mn and pq are equivalent to the standard Honeywell trunk and tape assignment
notation of AA through HH.

7. I/O trunk assignment is indicated by m; i.e., m = A through H.

8. The variable letters in the ASSIGN and ACCEPT/DISPLAY statements are

used by the compiler to specify peripheral control unit addresses in the
following manner:

a. Magnetic tapes

(1) The rightmost two bits of the letter become the right-
most two bits of the C2 variant in the Peripheral Data
Transfer instruction (PDT) or the Peripheral Control
and Branch instruction (PCB).
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(2) The input/output bit {(leftmost bit of the C2 variant) is
generated from the OPEN INPUT or OPEN OUTPUT

statement.

Letters {m, p) PCU Letters (n, q) Drive No.
A(21) nl A 1
B(22) n2 B 2
C(23) n3 C 3
D(24) n0 D 4
E(25) nl E 5
F(26) n2 F 6
G(27) n3 G 7
H(30) n0 H 8

If OPEN INPUT is specified, n equals 4. )
If OPEN OUTPUT is specified, n equals 0.

(3) COBOL H, which can handle up to 32 peripheral ad-
dress assignments, also allows the user to specify
these addresses and the logical tape drive by a three-
digit octal number (integer-1, 2), The first two octal
digits specify the peripheral address; the last digit
specifies the logical tape drive number. Thus, TAPE-
UNIT 403 is equivalent to TAPE-UNIT DC.

b. Peripheral and accept/display devices

(1) The rightmost two bits of the letter become the right-
most two bits of the C2 variant in the Peripheral Data
Transfer instruction (PDT) or the Peripheral Control
and Branch instruction (PCB).

(2) The four bit of the letter becomes the input/output bit
(the leftmost bit of the C2 variant.

(3) The OPEN INPUT and OPEN OUTPUT statements are
not used to create the C2 variant.

Letter PCU
A(21) 01
B(22) 02
C(23) 03
D(24) 40
E(25) 4]
F(26) 42
G(27) 43
H(30) 00

(4) COBOL H also provides the option of designating
these addresses by a two-digit octal number (integer-3);
e.g., 41. Thus, CARD-READER E can also be desig-
nated as CARD-READER 41.

9. When more than one reel may exist in a file, the MULTIPLE REEL entry .
can be used for documentary purposes.
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10. If the RESERVE entry is not made, double buffering is provided for the
SELECTed file. The use of

RESERVE NO ALTERNATE AREA(S)

A filey aomr e
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I-O-CONTROL

B. I-O-CONTROL

FUNCTION: To specify the input/output techniques, the points at which reruns are to be
established, and the memory area which is to be shared by different files.

FORMAT:
option 1I:

[I—O-CONTROL. COPY library-call. ]
option 2: NO-TAPE-MARK

i H-200-SPECIAL
I-O-CONTROL. [ APPLY TRAILING-COUNT ( ON file-name-1 [, file-name-2 .. ]]
SHORT-GAP

[; SAME AREA FOR file-name-5, file-name-6 [ file -name -7 ]]

[; MULTIPLE FILE TAPE CONTAINS file-name-8, file-name-9 [, file-name-10 .. ]]

END OF REEL

[ RERUN [ on file-name-11] EVERY{
integer-1 RECORDS

} OF file-name-lZ]

TECHNICAL NOTES:

1. Option 1 is used only when the COBOL library contains the entire I-O-
CONTROL paragraph (except the paragraph-name) as shown in option 2.
2, The

APPLY H-200-SPECIAL ON...

clause is used only for card-read and card-punch files. When this clause
is specified, cards in the file named are read/punched in special mode at
object time.

3. The
APPLY TRAILING COUNT ON ...

clause causes the generation of object coding to create magnetic tape
files that can be processed by Series 200 programs that utilize the read
backward instruction.

4. The
APPLY SHORT-GAP ON ...

clause may be applied to any output file (tape, punch or printer), but is effected
only when the file is written on tape at object time. The data is written
on tape with short inter-record gaps rather than the standard .75-inch gap.

5. The SAME AREA. .. clause is used to specify that two or more files are
to use the same area of memory for processing. In object program exe-
cution, however, no more than one such file can be OPEN at the same time.

6. The MULTIPLE FILE clause must be used when more than one file shares
the same physical reel of tape. Regardless of the number of files on a
single tape, only those files which are used in the object program need be
specified. All file-names must be listed in consecutive order. Note that
files extending over more than one reel (multiple-reel files) cannot be
specified by a MULTIPLE FILE clause.
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10.

11.

9/1/66

No more than four MULTIPLE FILE clauses can be given in one source
program.

No more than one RERUN clause may appear within a source program.
The RERUN clause may not be specified if NO SEGMENTATION is used
in the OBJECT-COMPUTER paragraph. Rerun dumps must not be taken
on BCD files. See Section VIII for RERUN operating instructions.

File-name-11 must be an output file ASSIGNed to tape with STANDARD
labels, and the file must be OPENed before the RERUN point is reached.

If file-name-11 is not specified, file-name-12 must conform to these rules.
If file-name-11 has been used, file-name-12 may be a file on tape, card
reader, card punch, or printer.

If

ON file-name-12
is specified and

END OF REEL

is also specified, file-name-12 must be a tape file. The rerun information
is then placed after the file identification block on the next reel of the file,

If
NO-TAPE-MARK

is specified, the tape mark following the header tape label (BCD files)
is suppressed.
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~— THE DATA DIVISION

General
Data to be processed falls into three categories:

1. Data contained in files. Such data enters or leaves the internal memory
of the computer from a specified area or areas.

2. Data which is developed internally and is placed into intermediate or
working-storage.

3. Constant data which is defined by the programmer.

Consequently, the DATA DIVISION consists of three sections:
1. FILE SECTION, in which files and records in files are described.

2. WORKING-STORAGE SECTION, in which memory space is allocated for
the storage of intermediate results of processing.

3. CONSTANT SECTION, in which the fixed, the constant, values desired by
the programmer are stated.

The approach taken in defining file information is to distinguish between the physical

characteristics of the file (that is, the File Description) and the conceptual characteristics of
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DATA DIVISION ENTRIES

File Description Entry

A.

General

A File Description entry contains information pertaining to the physical
aspects of a file. In general, it may include the following: the manner
in which the data is recorded on the file, the size of the logical and
physical records, the names of and values of the label records contained
in the file, the names of the data records which comprise the file, and
finally the keys on which the data records have been sequenced. The
listing of data and label record names in a File Description entry serves
as a cross reference between the file and the records in the file.

File Description Entry Formats

A File Description entry consists of a level indicator, a file-name, and

a series of independent clauses which define the physical and logical char-
acteristics of the file. The mnemonic level indicator FD is used to
identify the start of a File Description entry and distinguishes this entry
from those associated with a Record Description.

In the following pages, the individual clause formats are arranged in alpha-
betic order. They are preceded by the complete entry format containing the
clauses in their recommended order of appearance.
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FILE DESCRIPTION
B.1l. FILE DESCRIPTION /

FUNCTION: To provide information concerning the physical structure, identification, and
record descriptions pertaining to a given file.

SECTION FORMAT:
(FILE DESCRIPTION)

Option 1: FD file-name COPY library-name .
Option 2: FD file-name
T H-200
; RECORDING MODE IS {5¢p ] |

; FILE CONTAINS ABOUT integer-1 RECORDS]

; BLOCK CONTAINS [integer-2 TO] integer-3 {RECORD(S) ]

—) s Y/ e

CHARACTERS
; RECORD CONTAINS [integer-4 TO] integer-5 CHARACTERS] O
—_—— —_— ‘ gawA"
STANDARD i b dart CW“ﬂ ?
. STANDARD-80 ~| . lddbbsat™~ o o (161
; LABEL RECORDS ARE { Zmmfrsme b 0
OMITTED e

i}
r T ala rr g , - en f lit1ta1-l
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BLOCK SIZE

B.2. BLOCK SIZE
FUNCTION: To specify the size of a physical record (i. e., a block) on magnetic tape.

FORMAT:

. . : RECORD{S)
[, BLOCK CONTAINS [1nteger-2 TO ] integer-3 CHARACTERS } ]

TECHNICAL NOTES:

1. Integer-2 and integer-3 must each be a numeric literal with an integral
value.

2. This clause is required when the block is to contain more than one logical
record.

3. The size of a block defined by this clause cannot exceed the memory size
of the object computer. Note that no record can exceed 4,095 characters
in length.

4, When this clause is used, the size of the block must be stated as the

number of records per block except when the file records are of variable
length. With file records of variable length, block size may be stated in
. terms of records or characters.

a. If the records vary in length and the block size is given interms
of characters, the object code generated is such that the Notz /’57‘ uAR
greatest possible number of integral records is placed in 170%4,5,é k"‘(t
each block. Blocks are not padded but vary in size, depend- Teeonds.
ing on the size of the records placed in them by successive
WRITEs. The last block of the file contains no padding. }

(This note also applies to BCD tapes. )

b. If the records vary in length and the block size is given in
terms of records, the object code generated is such that i
exactly integer-3 records appear in every block of the file.
Since the records vary in length, the blocks also vary in %
length. The last block of the file {(or of an intermediate
reel of the file) contains as many padding records of maxi- /
mum size as are needed to supply integer-3 records for
the block. Padding records are always equal in size to
the largest file record and consist of all octal 77 characters. \
(This note does not apply to BCD tapes.)

5. Integer-2 is for documentary purposes only and is not used by the compiler.

6. When the CHARACTERS option is used, the block size is specified in terms
of the number of six-bit characters contained within the block.

7. If a peripheral file (i.e., a file assigned to the card reader, to the card-
punch, or to the printer) is being described, this clause should be in the
form:

BLOCK CONTAINS 1 RECORDS
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B. 3. COPY ~—
FUNCTION: To obtain a file description entry from the COBOL library.

FORMAT:
( ED file-name) COPY library-name._

TECHNICAL NOTES:

1. COPY is used when the COBOL library contains the entire File Description
entry.

2. During compilation, the COPY clause is replaced by the sequence of clauses
within the library-name entry. Thus, the level indicator (FD) and the file-
name which precede the COPY clause are retained and the library entry is

identically COPYed; therefore, the library entry must not contain either a
oy s
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DATA RECORD(S)

B.4. DATA RECORD(S)

FUNCTION: To cross-reference the description of data records with their associated file.

FORMAT:
RECORD IS
2{\_‘!‘_1\_{ RECORDS ARE record-name-1 [ , record-name-2... ]

TECHNICAIL NOTES:

I.

9/1/66

The presence of more than one record-name indicates that the file contains
more than one type of data-record. The order in which they are listed is
not significant.

Conceptually, all data records within a file share the same area. This is
in no way altered by the presence of more than one type of data record
within the file.

Both record-name-1 and record-name-2 must have 01 level numbers. Sub-
scripting of these data-names is not permitted.

This clause is used for documentation purposes only; record-names are
never checked against the 01 level record-names.
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FD

B.5. FD
FUNCTION: To indicate the highest level of a file description.
FORMAT:

FD file-name

TECHNICAL NOTES:

1. FD must be the first entry of the file description. It is entered beginning in
column 8 of the coding form.

2. The file-name must follow the FD entry.

3. The file-name must be SELECTed in a FILE-CONTROL entry.
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B.6. FILE
FUNCTION: To indicate the approximate number of logical records in a file.
FORMAT:
[; FILE CONTAINS ABOUT integer-1 RECORDS ]
TECHNICAL NOTES:
1. This clause is for documentary purposes only.

2. Integer~1 must be a numeric literal with an integral value.
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LABEL RECORDS

B.7. LABEL RECORDS

FUNCTION: To cross-reference the description of label records with their associated file.

FORMAT:

STANDARD
ARE STANDARD-80
1S STANDARD-120

OMITTED

; LABEL RECORD(S) {

TECHNICAL NOTES:
1. This clause is required in every File Description entry.
2. When OMITTED is specified, the file is understood to conform to none of:

a. The label block conventions for Series 200 magnetic tape files, ekcept
that the tape containing (or to contain) the file may have a beginning-
of-tape label; or

b. The label conventions associated with punched card files.

3. When STANDARD is specified, the file is understood to conform to the Series
200 label conventions.

4. Whenever STANDARD is specified, a
VALUE OF IDENTIFICATION IS...
clause must be given. It may be followed by the
DATE-WRITTEN IS...
clause.
5. STANDARD-80 and STANDARD are considered to be identical.

6. STANDARD-120 indicates 120-character labels, and should only be specified
for files with RECORDING MODE IS BCD.

7. When OMITTED is specified and the file has RECORDING MODE IS BCD,
no label should appear before the first block of data on tape.
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RECORD size

B.8. RECORD size

FUNCTION: To specify the size of data records.

FORMAT:

[; RECORD CONTAINS [integer-4 TO ]integer-5 CHARACTERS ]

TECHNICAL NOTES:

1.
2.

Integer-4 and integer-5 must each be a numeric literal with an integral value.

The size of each data record is completely defined within the Record Descrip-
tion entries; therefore, this clause is never required. When present, how-
ever, the following notes apply:

as Integer-5 may not be used by itself unless all the data records in
the file have the same size. In this case integer-5 represents the
exact number of characters in the data record. If integer-4 and
integer-5 are both shown, they refer to the minimum number of
characters in the smallest size of data record and the maximum
number of characters in the largest size data record, respectively.

b. The size is specified in terms of the number of standard charac-

ters contained within the logical record, regardless of the types
of characters used to represent the items within the logical record.

The maximum size of elementary or group items is 4095 characters. See
"Subscripting'' (Section I) for a method of circumventing this limitation.

This clause is for documentary purposes only.
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RECORDING MODE

B.9 RECORDING MODE
FUNCTION: To specify the format or organization of data on external media.

VERB FORMAT:

_ H-200
[, RECORDING MODE IS { 5 — ]

TECHNICAL NOTES:
1. The H-200 option 1s for documentary purposes only.

2. The BCD option implies even-parity tape. (See BLOCK SIZE clause,
LABEL RECORDS clause, and Section VIL, )
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SEQUENCED ON

~— B. 10. SEQUENCED ON
FUNCTION: To indicate the keys on which data records are sequenced.
FORMAT:
[; SEQUENCED ON data-name-3 [, data-na.me-4] ]

TECHNICAL NOTES:

1. This clause is used only for documentation; however, when used, it must be
used as shown.

2. Data-name-3 represents the major sorting key, data-name-4 the lowest
sorting key. No more than two fields can be named in a SEQUENCED ON
clause.

3. The total number of contiguous or non-contiguous computer character posi-

tions containing the fields named in a sequenced on clause cannot exceed two.

4, Data-name-3 (data-name-4) must be common to all data records in the file
and must occupy the same position(s) in each record. Subscripting of the
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VALUE OF

B.1l. VALUE OF

FUNCTION: To particularize the description of an item in the label records associated
with a magnetic tape or a punched card file.

FORMAT:

data-name-1
literal-~1

[ ; DATE-WRITTEN Is{ data-name-2 ]]

VALUE OF IDENTIFICATION IS { .
literal-2

TECHNICAL NOTES:
1. This clause must be given when the
LABEL RECORDS ARE STANDARD
clause is given and must be in the minimum form
VALUE OF IDENTIFICATION IS literal-1

which will cause the value stated in the non-numeric literal-1 to be placed
in the label record identification field of an output file at object time or
checked for in that field of the label records of an input file at object time.

2. The DATE-WRITTEN object can be specified for input and output files.
When specified for input files, the value is checked against the input
Beginning of File label.

3. The contents of data-name-1, or the value stated in the non-numeric
literal-1 must be from 1 through 10 alphanumeric characters (space charac-
ters are allowed). If less than ten characters are used, spaces are placed
to the right of the last character to make a ten-character field. The size
of data-name-1 must be 10.

4. Data-name-2 content {(or the value of numeric literal-2) must be five-
numeric characters. Data-name-~-2 cannot be more than five COBOL charac-
ters in length.

5. Data-name-1 cannot be more than ten COBOL characters in length.

6. Data-name-1 and data-name-2 cannot be qualified.
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Record Description Entry

A,

General

A detailed data description consists of a set of entries. Each entry defines
the characteristics of a particular unit of data. With minor exceptions, each
entry is capable of completely defining a unit of data. Because the COBOL
detailed data descriptions involve a hierarchical structure, the contents of
an entry can vary considerably, depending upon whether or not an entry is
followed by subordinate entries.

In defining the lowest level of subdivision of data, the following information
may be required.

1. A level number which shows the relationship between this and
other units of data.

2. A data-name.
3. The SIZE in terms of the number of standard data format (six bit)
characters.

4. The dominant USAGE of the data.

5. The number of consecutive occurrences (OCCURS) of elements
in a table or list.

6. The RANGE of values which the data may assume.
7. The CLASS or type of data; i.e., alphabetic, numeric or alpha-
numeric.

8. The location and type of SIGN.

9. Location of an actual or an assumed radix point.

10. Location of editing symbols such as dollar signs and commas.

11. Justification and synchronization of the data. (JUSTIFIED,
SYNCHRONIZED).

12. Special editing requirements such as zero suppression and check
protection.

13. Initial VALUE of a working-storage item or the fixed VALUE of
a constant.

An entry which defines a unit of data must not be contradicted by a subordi-
nate entry. Thus, once the CLASS is defined, it applies to all subordinate
entries and need not be respecified in the subordinate entries. However,

_ S . A 1, X \ 3 s02 %‘ paz
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RECORD DESCRIPTION |

B. 1. RECORD DESCRIPTION

FUNCTION: To specify the characteristics of a particular item of data.
SECTION FORMAT:

Option 1: level-number data-name [; REDEFINES...] ; COPY... .
. data-name-1
Option 2: level-number FILLER }

[ ; REDEFINES data-name-Z]

2

; SIZE IS | integer-1 TO integer-la {

. { CHARACTERS
integer-la DIGITS
CHARACTERS

DIGITS [DEPENDING ON

data-name- 3]

[ DISPLAY
DISPLAY-1
DISPLAY-2
USAGE IS { COMPUTATIONAL >
COMPUTATIONAL-1
COMP

| COMP-1

; OCCURS [integer-Z _"Q] integer-3 TIMES [DEPENDING ON data-name-4]]

i SIGNED |
LEFT
[ ; SYNCHRONIZED{ RIGHT}
NUMERIC
; CLASS IS { Z¥EmiNoMERIC | )
(Dagmad-) LEFT

-~ e, e

; POINT LOCATION IS } integer-4 PLACES ]

RIGHT

; PICTURE IS{ any allowable combination of PICTURE characters }]

; JUSTIFIED{ LEFT ]

RIGHT
; RANGE IS literal-1 THRU literal-Z]
ZERO SUPPRESS

H CHECK PROTECT [LEAVING integer-5 PLACES]]
FLOAT DOLLAR SIGN | BLANK WHEN ZERO ]

; VALUE 1§ litera1-3]

)
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Option 3:

VALUE IS
VALUES ARE

[ THRU literal-4 ]]

88 condition-name } literal-1 [ THRU literal-2 ] [ literal-3

TECHNICAL NOTES:

1.

For an explanation of the reference format used in the DATA DIVISION, see
page II-4,

Those clauses which begin with SIGN, SYNCHRONIZED, POINT, PICTURE,
JUSTIFIED, and RANGE, as well as the editing clauses, must not be speci-
fied except at the elementary item level.

The clauses can be written in any order with the exception of REDEFINES.
REDEFINES, when used, must immediately follow data-name-1.

All semicolons are optional in the Record Description entry.
Detailed discussions of each of the clauses is given in the succeeding pages.

The COPY option is a Language Preprocessor element. See Section XI for
a complete description.

The editing options are Language Preprocessor elements. See Section XI
for a complete description.
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LCHECK PROTECT

B.2. CHECK PROTECT

FUNCTION: To permit suppression of non-significant zeros and commas, replacing each zero
and each comma suppressed with an asterisk ().

For format and technical notes, see ""Editing Clauses' (Section XI).
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CLASS

B.3. CLASS
FUNCTION: To indicate the type of data being described.
FORMAT:
NUMERIC
ALPHABETIC
(data-name-1...)| ; CLASS IS A LPHANUMERIC
AN

TECHNICAL NOTES:
1. AN is an abbreviation for ALPHANUMERIC.

2. The CLASS clause should be written only at the elementary level. If the
CLASS clause is written at a group level, it is useful only as documen-
tation. ALPHABETIC or NUMERIC items within an ALPHANUMERIC
group are not considered contradictory.

3. A data item can be called NUMERIC only if it is composed solely of charac-
ters chosen from the numerals 0 through 9, an operational plus or minus
sign, and an implied decimal point. If there is no sign associated with the
data, the data is considered positive. If the data is NUMERIC and no
assumed decimal point is indicated, the data is considered to be an integer.

A distinction must be made between the terms NUMERIC and numeric as
applied to data items. An item is said to be NUMERIC when it can be
determined at compilation time that its CLLASS is NUMERIC by its own
Data Description (e.g., CLASS, PICTURE, SIGNED, and USAGE) or by
the Data Descriptions of items in its hierarchy. An item is said to be
numeric when it can be determined at object program time that its con-
tents are, in fact, numeric.

4. ALPHABETIC describes data which contains any combination of the twenty-
six (26) letters of the English alphabet and the space. No other charac-
ters and no numerals can be used.

5. ALPHANUMERIC describes data which may contain any allowable charac-
ter in the Honeywell character set, including alphabetics and numerics.
Thus, data which is ALPHABETIC or NUMERIC is also ALPHANUMERIC.

6. If a PICTURE is given, the CLASS clause is unnecessary. If both are
used, the CLASS clause is ignored.

7. If the CLASS of an elementary item cannot be determined from any clause
in the item's Record Description or from the Record Description of any
group to which the item belongs, the CLASS of the item is assumed to be

- ALPHANUMERIC.
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COPY

B.4. COPY

FUNCTION: To duplicate within this record all or part of another Record Description
contained in a library.

For format and technical notes, see '"Language Preprocessor' (Section XI).
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data-name
FILLER

B.5. data-name/FILLER

FUNCTION: To specify the name of the data being described, or to specify an unused
portion of the logical record.

FORMAT:

data-name }

(level-number) { FILLER

TECHNICAL NOTES:

1. A data-name or the key word FILLER must be the first word following the \ Lo wol .
level-number in each Record Description entry.

2. The key word FILLER is used to name an item in a record. Under no cir-
cumstances can a FILLER item be referenced directly. The data asso-
ciated with each FILLER entry must be left unaltered by the object pro-
gram.
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Editing Clause:l

B.6. Editing Clauses

FUNCTION: To permit suppression of non-significant zeros and commas; to permit floating
dollar signs or check protection; and to permit the blanking of an item when its
value is zero.

FORMAT: A Lol &
T a s el ok o
(o Lot &7y e depmer )
ZERO SUPPRESS e gt of
; { CHECK PROTECT LEAVING integer-4 PLACES] BLANK WHEN ZERO

FLOAT DOLLAR SIGN

TECHNICAL NOTES:

1. When CHECK PROTECT is specified, leading zeros and commas
are replaced by asterisks.

2. CHECK PROTECT overrides BLANK WHEN ZERO. When the BLANK
WHEN ZERO option is used, the item contains nothing but spaces if the
value of the item is zero, thus overriding ZERO SUPPRESS and FLOAT
DOLLAR SIGN.

3. For remaining technical notes, see "Language Preprocessor' (Section XI).
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FLOAT DOLLAR SIGN

B.7. FLOAT DOLLAR SIGN

FUNCTION: To permit suppression of non-significant zeros and commas, the last zero or
comma suppressed having a dollar sign ($) put in its place.

For format and technical notes, see '"Editing Clauses' (Section XI).
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JUSTIFIED

B.8. JUSTIFIED

FUNCTION: To specify non-standard positioning of a data item when less than the maximum
number of characters may be present.

FORMAT:

(data-name-1...) [; JUSTIFIED RIGHT ]

TECHNICAL NOTES:

1, The standard rules of data positioning within a humeric or numeric-edited
receiving field are:

a. Numeric data is aligned by decimal point with zero fill on
either end as required.

b. When no assumed decimal point is specified, numeric data
is right-justified with zero fill.

2. The standard rules for positioning within a non-numeric receiving field
are: alphabetic and alphanumeric data is left-justified with space fill.

3. The JUSTIFIED clause is required only when the standard rules of
positioning in a non-numeric receiving field are not followed. When non-
standard positioning of numeric data is desired, a non-numeric receiving
field may be used.

4, When the
JUSTIFIED RIGHT

clause is specified, data being received by this field will be justified
right with space fill from the left.
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level-number

B.9. level-number

FUNCTION: To show the hierarchy of data within a logical record. To identify entries for
condition-names, non-contiguous constants and working storage items.

FORMAT:
level-number
TECHNICAL NOTES:

1. A level-number is required as the first element in each Record Description
entry.

2. A level-number may have a value of 01 through 49, 77, and 88.

3. Level numbers must not be used to construct a hierarchy in which any
data-name could be qualified at more than ten levels.

4. The level-number 01 indicates the first entry in each Record Description. READ File naeme
This corresponds to the logical recdrd on which the @IWRITE verbs Wﬂ'TEMw
operate. The following examples illustrate the use of level-numbers.

01 payroll-master

The 01 level in a record description corresponds to the name of the record.
When this name is referenced from the procedure division, the entire record,
including all of its groups and fields, is made accessible.

02 employee-number (F.e&l e rollrobon Aowum D

Data units with a level number higher than 01 can be either fields or groups
of fields. The above example shows employee-number is a field, since it
was not further subdivided into smaller units.

02 employee-name (broup hafes i [roken down,)

03 last-name

03 first-name

03 initial
This example illustrates three fields at the 03 level, which constitute the
02-level group employee~-name. The three fields last-name, first-name,
and initial can each be referenced separately, or their collective contents
can be referenced by the group-name employee-name.

02 wage-data
03 average-wage
04 high-wage
04 low-wage
04 median
03 present-pay
04 class-code
05 position-letter
06 lst-character
06 last-character
05 job-description
04 salary
03¢ review-rating
02 work-history

The above is a hierarchy of data description showing data named at various
levels. The level-02 group wage-data includes all groups and fields up to
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but not including work-history. Specifically, it includes the groups average-
wage and present-pay, and the field review-rating. The level-03 group
aye '%w-" 1des onlv the ce elemenptary fields high-wa
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B.10. OCCURS OCCURS

N FUNCTION: To eliminate the need for separate entries for repeated data and to supply
information required in the application of subscripts.

FORMAT:
(data-name-1...) [ OCCURS [integer-2 TO ]integer-3 TIMES [ DEPENDING ON data-name-4]]

’

TECHNICAL NOTES:

1. Integer-2 and integer-3 must be numeric literals with positive integral values.
2. This clause cannot be specified in a Record Description entry that:

a. has an 0l level number,

b. describes a variable-length item (i.e., the OCCURing

item must be of fixed length).

3. The OCCURS clause is used in defining tables and other homogeneous sets of
repeated data. When the OCCURS clause is used, the data-name which is the
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c. When the record is part of an output PRINT file, it cannot OCCUR -~
more times than would require 132 character positions.,

8. At object time, the character positions in memory for record storage and/
or for reading from or writing to an external medium are allocated as
though the maximum number of item occurrences were in the record.
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PICTURE

B.ll. PICTURE

FUNCTION: To show a detailed picture of the standard data format of an elementary item,
the general characteristics of the item, and special report editing.

FORMAT:
(data-name-1...) [; PICTURE IS character-string ]

TECHNICAL NOTES:

1. A PICTURE clause can only be used to describe an elementary item.
2. The editing characters or symbols that can be used in a PICTURE clause are:
a. Data Characters
A indicates an alphabetic character
X indicates an alphanumeric character
9 indicates a numeric character

Operational Symbols

S indicates the presence of a sign
v assumed decimal-point location
P assumed decimal-point scaling position

Zero Suppression Characters

Z standard zero-suppression (replacement of leading zeros
by blanks or spaces)
* check protection (replacement of leading zeros by asterisks)

Insertion Characters

$ dollar sign (floating and replacing last leading zero when
more than one appears)

, comma

. actual decimal point

B blank or space

0 Zero

Report Signs

+ positive sign (floating and replacing last leading zero when
- negative sign more than one appears)

CR credit

DB  debit

Picture Abbreviation Characters

(
)

n (where n is a positive integer < 4096).

3. There can be no more than 30 of the above characters in a PICTURE (see
notes 7, 12, and 13 for restrictions because of the size of the item being
described). Thus, AAAAAAAAAA contains 10 PICTURE characters, A(10)
contains 5 PICTURE characters, 9(30) P(10) contains 10 PICTURE charac-
ters. [

4. All characters other than the operational symbols (S V and P) are counted
in the size of the item described in the PICTURE clause.
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The number of characters in a PICTURE must not be confused with the size
of the item being described. For example 3(30)P(20)V contains 11 charac-
ters but describes an item containing 30 characters.

In the following notes, a ''numeric'' item is one whose PICTURE consists of
SV {P)‘) and either high or low order 0's. Specifically, a PICTURE contain-
ing one or more 0's is considered '"numeric' only if all the 0's precede

or all the 0's follow any 9's in the PICTURE; otherwise, the item is con-
sidered to be ""numeric edited. "

The allowable characters (or symbols) which may appear in a character
string are defined and described below according to the class definition of
the data item being described by the PICTURE clause and according to the
associated MOVE category of the data item. (See MOVE verb.)

a. NUMERIC characters
N - numeric (see Move)

9 Indicates that the character position contains a numeric
character.
S Indicates the presence of an operational sign which is not

counted in the size of the data item. The PICTURE of a
numeric data item can possess only one operational sign

and, if specified, 3 must be wriiten as the leftmost charac-
ter of the PICTURE.

v Indicates an assumed decimal point which does not occupy
a character position and is not counted in the size of the
data item. The PICTURE of a data item cannot contain
more than one assumed decimal point. Since an extreme
right V in a PICTURE is considered redundant, when V
is not specified for a numeric data item, the decimal point
is assumed to the right of the PICTURE description, so long
as the PICTURE does not contain leftmost P's. If it does
contain leftmost P's the decimal point is assumed to their
left. No more than thirty-one 9's can appear to the right of a V.

P Indicates an assumed decimal scaling position and is used

to specify the location of an assumed decimal point when

the point is not within the number that appears in the data
item. The scaling position character P is not counted in

the size of the data item. Scaling position characters are

not counted in determining the maximum number of digit
positions (29 for numeric edited items; 63 for numeric

items with non-zero point locations, unlimited otherwise)
which appear as operands in arithmetic statements. The
scaling position character P can appear only to the left or

to the right as a continuous string of P's within a PICTURE
description; since the scaling position character P implies
an assumed decimal point (to the left of the P's if P's are

the leftmost PICTURE characters or to the right of the P's

if P's are the rightmost PICTURE characters), the assumed
decimal point symbol V is considered redundant as either

the leftmost or the rightmost character within such a
PICTURE description. Also, in a receiving field, all P's
must appear to the right or to the left of any receiving charac-
ter positions in the PICTURE. Only insertion characters can
precede leftmost or follow rightmost P's. The maximum num-

-
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ber of rightmost P's that can appear is thirty-one. The maxi-
mum number of leftmost P's and 9's that can appear together
is thirty-two. —

0 Indicates the insertion character zero and is counted in
the size of the data item. If data is moved to a data
item whose PICTURE description contains the insertion
character 0, the numeric data is aligned by decimal point
within the receiving character positions independently of
the insertion characters. The insertion characters are
placed in the receiving data item regardless of the nature
of the sending data item. If a numeric data item with a
PICTURE containing one or more 0's is moved to another
data item, each data item character position is considered
in the sending data item as part of the value for decimal point
alignment purposes. There is a maximum of 15 zeros allowed
to precede or a maximum of 15 zeros allowed to follow, the
explicit or implicit decimal point of an item.

ALPHABETIC characters
AB - alphabetic (see MOVE)

A Indicates that the character position contains an alphabetic
character (letter or space).

B Indicates the insertion character space (blank) and is counted
in the size of the data item. If data is moved to a data item
whose PICTURE description contains the insertion character
B, the alphabetic data is left justified within the receiving
character positions independently of the insertion characters.
The insertion characters are placed in the receiving data item —
regardless of the nature of the sending data item. If data
whose PICTURE description contains the insertion character
B is moved to another data item, each data item character
position in the sending data item is considered as part of the
data item during the move operation.

ALPHANUMERIC characters
AN - alphanumeric (see MOVE)

X Indicates that the character position contains any character
in the computer's character set. If a data item PICTURE
consists entirely of any combination of X, A, and 9, other
than all 9's, the PICTURE is considered and treated as if the
entire PICTURE consisted of all X's.

AE - alphanumeric edited (see MOVE)

A PICTURE description containing at least one of the insertion
characters B or 0 and at least one of the character X, or a
PICTURE description containing at least one of the characters
X or A, is considered an alphanumeric edited data item.

NE - numeric edited (see MOVE)

Numeric edited implies:

1) The data item being described is alphanumeric.
2) The data item being described is a numeric edited data

item. T~
3) The data item can only receive data which is numeric —

in content.
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9, V, and P have been defined under numeric characters above.
0 and B are repeated in definition here to indicate special editing
cause and effect.

o)

$$
++

CR
DB

-

Indicate the insertion characters comma, space (blank)
and zero respectively; each insertion character is
counted in the size of the data item but does not repre-
sent a numeric character position. The presence of zero
suppression or replacement of zeros by spaces (Z) and
check protection (*) indicate that suppression of leading
insertion characters also takes place with associated
space or asterisk replacement.

The floating characters, floating dollar ($$), floating plus
(++), and floating minus (--), 'float through'' the insertion
characters, i.e., if the most significant digit is immedi-
ately to the right of an insertion character, the floating
replacement character replaces the insertion character.

A PICTURE description must not terminate with the symbol
",!" unless immediately followed by one of the punctuation
characters, comma, semicolon, or period.

Indicates the actual decimal point and is a special insertion
character. The data item being edited is aligned by
decimal point and the actual decimal point appears in the
indicated character position. The actual decimal point,
unlike the assumed point (V), is counted in the size of
the data item. A data item cannot contain more than one
assumed or actual decimal point, i.e., the symbols "V"
and "." are mutually exclusive within a PICTURE de-
scription. A PICTURE description must not terminate
with the symbol ".", unless immediately followed by one)
of the punctuation characters, comma, semicolon, or -~
period.

eq
/

Indicate the editing sign control characters. As fixed in-
sertion characters, the '"+'" and "-'"" symbols can be used
only at the beginning or at the end of a PICTURE; "CR"
and "DB" can be used only at the extreme right end of a
PICTURE and represent two character positions when
counted in the size of the data item. When the fixed in-
sertion characters '"+'" or "'-" are used at the beginning,
they must be the leftmost character in the PICTURE.

As floating characters, the '"+'" and ''-'" characters are
written from the extreme left to represent each leading
numeric character position into which the editing sign may _
be floated. A single editing sign will be placed in the least
significant position shown by the character '"+'" or "-" in
the PICTURE description (including the insertion charac-
ters ',", "B", or "0") immediately preceding the first
non-zero digit in the data, or the decimal point "V'" or

". ", whichever is encountered first. One exception is
that if all data character positions in the PICTURE con-
tain the floating characters '"+'" or ''-", then the entire
data item will consist of spaces when the value of the data
item is zero. A floating '""+'" or '".'' may appear to the
right of a decimal point in a PICTURE only if all charac-
ter positions are represented by '"+!'s'" or "'-'s'. The
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data item must contain at least one more editing sign
character position than the maximum number of signifi-
cant digits in the associated source data item. Editing
signs are counted in the size of the data item. Depending
on the value of the data item associated with the PIC-
TURE, the display character signs outlined in the

f %a“" g.ta A are dn Ill tH_tt /RN DR
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10.

11.

12.

13.

9/1/66

will be placed in the least significant position shown by

the character "$" in the PICTURE (including the inser-

tion characters ', ', "B", and "0'") immediately pre-

ceding the first non-zero digit in the data, or the deci-

mal point "V" or ", ", whichever is encountered first.

One exception is that if all the numeric character po-

sitions in the PICTURE contain the floating character

n§", then the entire data item will consist of spaces

when the value of the data item is zero. The data item

must contain at least one more "$'' character position

than the maximum number of significant digits in the Horze B0 B Axg wnll le
associated source data item. j A "$" may appear to the ovefucd
right of a decimal point only if all numeric character

positions are represented by "$'s"". The dollar sign is

counted in the size of a data item.

A PICTURE must consist of at least one of the following characters:
AX9x* Z

or at least a pair of one of the following characters:
+ - $ (indicating floating characters)

Only one type of floating replacement character, i.e., "§', "+, v, 1!, /
or '""Z'" can be used within a given PICTURE description. The replacement ;
characters '"#'" or ""Z'" may be preceded by a fixed "$"; "$'" (fixed or floating),
"Z" or '*'" may be used with a fixed '"+'" or "-". A PICTURE character "9" ’
can never appear to the left of a floating or a replacement character.

i

An integer which is enclosed in parentheses following the symbols
AX9PZ%*BS$O0 + -

indicates the number of consecutive occurrences of the symbol. (E.g.,
P(10)9(2) and P(10)99 and PPPPPPPPPP99 are all equivalent.) Note that
the following symbols may appear only once in a given PICTURE:

SV. CR DB

If editing clauses are used in conjunction with a PICTURE clause, the two
sets of clauses must not be contradictory. The PICTURE character "*"
is mutually exclusive with the editing clause BLANK WHEN ZERO.

If any of the following characters occurs in a PICTURE, the size of the
item being described cannot exceed 29 characters:

Z*BO+-$%$,. CRDB

Within the limits of note 12., above, the highest parenthesized numbe
that can follow :

A X9

is 4096.4-095 .

The highest parenthesized number that can follow
P

is 32.

1

The highest parenthesized number that can follow
Z*x +- %

is 29.
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The highest parenthesized number that can follow

B i ’ CM‘
is 28. QW Gl ¢ )

14. All legal COBOL PICTURESs are handled correctly, but certain ineffi-
ciencies arise from peculiarities in the execution of the MCE instruc-
tion. The Series 200 COBOL programmer should avoid, whenever
possible, writing PICTUREs which vary from the following rules:

a. It must not contain a ""DB,.!" or '"+."
b. It must not contain more than one '-."
c. The rightmost suppression "$'" or "*,' if present, must be im-

mediately preceded by the same character.

d. The rightmost ""Z " if present, must not be immediately pre-
ceded by a "$. "

e. The rightmost suppression character "$," "*,' or "Z," if
present, must not be followed by a ", or "B, "

f. It must not specify BLANK WHEN ZERO.

- It must not imply non-simple zero-editing. Zero-editing may
be divided into two categories, simple and non-simple. A
field is defined to be simple-edited if the editing characters
present are all high-order zeroes. In such a case, the receiving
field will simply be filled at the appropriate end with the correct
number of zeroes. In all other cases of zero-editing, a special
code must be placed into the MCE constant where each zero is to
be inserted. This is necessary because zero has a special
meaning to the MCE instruction. After editing, the special
code characters must be replaced by zeroes.

15. For source language PICTUREs that contain a floating '"+," ''-, " or "§, "
and at least one insertion blank, the following departure from COBOL rules
will occur at object time: the floating character will float up to, but not into

‘ the leftmost blank position and no further. Therefore, any floating '-,"

"+, " or "$," to the right of an insertion blank is ineffective and will be treated
as a 9. Also, an '"*" will float leftward into an insertion blank, or into a
blank created when a field with a plus sign is moved into a field having a
PICTURE with a high-order insertion ''-. '

16. The following table summarizes the rules for PICTURE symbol use.

PICTURE REQUIRED
CHARACTER MEANING RESTRICTIONS PICTURE POSITION
9 A NUMERIC character. none none
S An operational sign a. Can occur only once Must be the leftmost
in any PICTURE character in the PIC-
b. Can be used in PIC- TURE.

TURES containing only
V P9 and/or 0

v An assumed decimal a. Only one V can occur If used with P's, V
point. v in any PICTURE. must precede leftmost
b. None of the characters P's or must follow
. AX rightmost P's; i. e.,
can occur in the same VPPP9999 or
PICTURE. 9999PPPV
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PICTURE REQUIRED
CHARACTER MEANING RESTRICTIONS PICTURE POSITION
* Replacement of leading a. The PICTURE must not |Can only be preceded
zeros and commas by contain more than one by :
asterisks (the equivalent + or - , . $+-BO
of check protect); if both and must not contain any
to the right and left of an AXS
actual decimal point (.}, |b. The PICTURE can con-
the decimal point is tain Z's only if they
always retained. follow a period and are
the rightmost charac~
ters of the field ex-
cluding a report sign.
$ If one $, the insertion of l|a. If one $, the PICTURE a. Must be the left-
the $ in the character po- cannot contain most character if
sition; if more than one A X a single $ is given.
in sequence, the equiva- |b. If floating $, the PIC- b. If floating, must
lent of float dollar sign. TURE cannot contain be the leftmost
more than one receiving charac-
+ or - ter positions and
must not contain can only be pre-
A X or * ceded by the in-
and can contain Z's sertion charac-
only if they follow a ters
period and are the ., -+BO
rightmost characters
excluding a report
sign.
T, Insertion of a comma in |The PICTURE must not none
(comma) the character position so |[contain :
long as a significant digit AXS
precedes it; if the pre-
ceding character position
is blanked or replaced by
editing the comma posi-
tion is blanked or re-
placed.
. Insertion of an actual The PICTURE must not none
{period) decimal point unless the [contain
entire item consists of AXPVS
spaces because of re-
ceiving a zero value.
B Insertion of a blank (i. e.,|The PICTURE must not none
a space) in the character |contain
position.
CR Insertion of the two The PICTURE must not Must be the rightmost

characters CR if the
data item has a negative
valuey otherwise, two
blanks or spaces are in-
serted.

contain any of the charac-
ters

AX+-SDB

characters.
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PICTURE ) REQUIRED
CHARACTER MEANING RESTRICTIONS PICTURE POSITION
DB Insertion of the two The PICTURE must not Must be the rightmost
characters DB if the data [contain any of the charac- characters.
item has a negative value; [ters
otherwise, two blanks or AX+-SCR
spaces are inserted.
0 Insertion (or presence) a. In a PICTURE con- none
of the character zero in taining only
the character position. SVP9O0
characters, the 0's
count as decimal
places in the sending
item; as insertion
characters in a re-
ceiving item.
b. In all other cases, 0's
in a PICTURE are in-
sertion characters.
+ Insertion of a plus sign a. When only one + is a. If single must be

in the character position
if the data item has a
positive value, or a
minus sign if a negative
value; when more than
one in sequence, repre-
sents a floating sign
with replacement of
leading 0's, commas,
and B's by spaces (the
equivalent of BLANK
WHEN ZERO).

used, it must be
either the rightmost
or the leftmost
character; the PIC-
TURE must not con-
tain

A X - SCR and/or

DB
and the + can be
preceded by P only if
rightmost.
b. When floating, the
PICTURE must not
contain

AX~-SCRDB=*
and no more than one
$; it can contain Z's
only if they follow a
period and are the
rightmost charac-
ters.

leftmost or right-
most character in
the PICTURE.

b. If floating it can be
preceded by any in-
sertion character
except -.

Insertion of a minus sign
in the character position
if the data item has a
negative value, or ablank
if of a positive value;
when more than one in se-
quence, represents a
floating sign with replace-
ment of leading 0's,
commas, and B's by
spaces (the equivalent of
BLANK WHEN ZERO).

a. When only one - is
used, it must be either
the rightmost or the
leftmost character;
the PICTURE must
not contain
A X+ SCR and/or
DB
and the - can be pre-
ceded by P only if
rightmost.
b. When floating, the
PICTURE must not

a. If single must be
leftmost or right-
most character in
the PICTURE.

b. If floating it canbe

preceded by any
insertion charac-
ter except +.
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zeros and commas; if
both to the right and the
left of an assumed or
actual decimal point (V
or . ), the equivalent of
BLANK WHEN ZERO.

PICTURE REQUIRED
CHARACTER MEANING RESTRICTIONS PICTURE POSITION
L _
Z Suppression of leading If following a period Can only be preceded

(. ) the period can be
preceded by any other
floating character.
If not following a period,
the PICTURE can con-
tain only one

$+or -
and cannot contain any

* AXS

by
,.V$+-BoO

9/1/66
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B.l12. POINT LOCATION
FUNCTION: To define as assumed decimal point.

FORMAT:

(data-name-1...) [; POINT LOCATION IS {

LEFT
RIGHT

TECHNICAL NOTES:

1.

POINT LOCATION

integer-4 PLACES]

When the PICTURE clause is not given, the definition of numeric items
having non-integral values requires the POINT LOCATION clause.

An actual decimal point (i.e., the character '".') can not be defined
through the use of this clause. Actual decimal points must be shown in

a PICTURE clause.

Integer-4 must be a numeric literal with an integral value in the range:
1 through 32. The point is located integer-4 positions to the left or

right of the least significant position of the field.

The SIZE of the data-item being described must not be greater than 63

characters.

This clause can be used only at an elementary item level.
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B.13.

RANGE

RANGE

FUNCTION: To specify the potential range of the value of an item.

FORMAT:

(data-name-1 ...) [; RANGE IS literal-1 THRU literal-z]

TECHNICAL NOTES:

1.

For NUMERIC items literal-1 and literal-2 represent the respective

minimum and maximum values of the item. Literal-2 must not contain

more digits than are specified in the SIZE clause. If literal-2 requires y,,?xf*
less area in the Internal Format than the size specified, only the storage ;o - /
area required to represent literal-2 is allowed for. The RANGE 6f‘-5"'\-‘°‘x‘{»’ 1>
NUMERIC item can be useful in handling the intermediate results of a

complex computation.

For non-NUMERIC items, each character of literal-1 and literal-2 repre-
sents the respective minimum and maximum values of the corresponding
character position in the item.

RANGE can be written only at the elementary item level. )
Literal-1 and literal-2 can be Figurative Constants. S Zows Yo “”)3\'\,

The RANGE clause is for documentary purposes only.
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REDEFINES

B.14. REDEFINES

FUNCTION: To allow the same computer storage area to contain different data items.

FORMAT:

(data-name-1...) [; REDEFINES data-name-Z]
TECHNICAL NOTES:

1.

2.

9/1/66

The REDEFINES clause, when used, must immediately follow the level-
number data-name-1 clause.

The level-numbers of data-name-1 and data-name-2 must be identical.

Redefinition starts at data-name-2 and ends when a level-number less than
or equal to that of data-name-2 is encountered.

When the level-number of data-name-2 is other than 1, it must specify a
storage area of the same size as data-name-1, except in the WORKING-
STORAGE SECTION.

The entries which give the new description of the storage must immediately
follow the entries which describe the area being REDEFINEJ.

This clause must not be used for logical records associated with the same
file. The DATA RECORDS clause in the File Description is used instead.

Subscripting of data-name-2 is not permitted.

The entries giving the new description of the storage area must not contain
any VALUE clauses, except in condition-name entries.

Neither data-name-1 nor data-name-2 can be qualified.

A REDEFINES clause cannot be subordinate to an OCCURS statement or
appear within the same record description of an OCCURS statement.
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B.15.

SIGNED

SIGNED

FUNCTION: To specify the operational sign of an elementary item.

FORMAT:

(data-name-1...) [; SIGNED]

TECHNICAL NOTES:

1.
2.

This clause can be used only at the elementary item level.

An item which contains an operational sign must be NUMERIC.

SIGNED indicates the use of a standard operational sign. (This can also
be indicated by the use of an "S'" in the PICTURE.)

When a standard operational sign is indicated, the size, position and
handling of the sign need not be shown. A standard operational sign is
not considered in determining the SIZE.

An item which contains any editing symbols other than 0 cannot have an
operational sign.

If a PICTURE is given, this clause is ignored.
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SIZE

~ B.16. SIZE

FUNCTION: To specify the size of an item in terms of the number of standard, data-
format characters.

FORMAT:
Option 1:
. CHARACTERS
(data-name-=-1 ...) [ SIZE IS integer-1 DIGITS }]
Option 2:
. . CHARACTER
(data-name-1 ...) [SIZE IS integer-1 TO integer-la {DIGITS :I
[ DEPENDING ON data-name-3]
TECNICAL NOTES:
1. The size of an item should be specified at the elementary item level by

means of a SIZE clause or a PICTURE. A PICTURE and a SIZE clause
need not both be given. If both are given, the SIZE clause is ignored.
Use of the SIZE clause at any level other than the elementary item level
is optional. The actiual size of a group is the sum of the sizes of the
elementary items comprising the group. A SIZE clause at a group level
is useful only as documentation.

If a group contains an item whose record description contains the
integer-1 option of the OCCURS clause, the size of the generated table
is determined by the product of the size of the table element and the
number of occurrences.

2. Integer-1 represents the exact number of characters, excluding oper-
ational signs. If integer-1 is zero, the data being described will not
necessarily be present at object time.

3. Integer-1 and integer-la must be positive numeric literals and cannot
contain a decimal point. When both are used, integer-1 must be less
than integer-la. The data description of data-name must be such that
it defines a positive numeric elementary item with no character posi-
tions to the right of the assumed decimal point.

4. The DEPENDING ON option is only significant for 01 level FD entries
that use the RECORDING MODE IS BCD clause and refer to blocked,
variable-size records on input tape files. The contents of data-name-3
are used by the object program I/O to unblock the input records. Data--
name-3 must reference a three-character, numeric field (see Section VII),
The DEPENDING ON option is ignored in all other instances.
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SYNCHRONIZED

B. 17. SYNCHRONIZED

FUNCTION: To describe the positioning of an elementary item within a computer word

or words.
FORMAT:
LEFT
(data-name-1) [ SYNCHRONIZED{RTGI-_I—T ]
TECHNICAL NOTES:
1. This clause is for documentary purposes only, because the Series 200

processors are ''character' not "word" machines.

2. This clause can be applied only to an elementary item.
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USAGE

B.18. USAGE
FUNCTION: To specify the dominant use of a data item.
FORMAT:

[ DISPLAY

DISPLAY-1
DISPLAY-2
(data-name-1...) | ; USAGE IS { COMPUTATIONAL
COMPUTATIONAL-1

COMP
COMP-1
L (— I
TECHNICAL NOTES:
1. The USAGE clause can be written at any level but is usually used for
documentary purposes only, since all characters are stored in standard

data format (six bits per character) within the Series 200.

2. DISPLAY and DISPLLAY~] are identical. All items are considered to be
DISPLAY(-1) unless otherwise defined.

3. When the RECORDING MODE IS BCD clause has been specified, all items
within the file so described are considered DISPLAY -2 items unless
otherwise defined. (See page VII-20.)
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VALUE

FUNCTION: To define the values of constants or the initial values of working-storage items.

FORMAT:

B.19. VALUE

(data-name-1.. literal-3 [ THRU literal-4 ]

VALUE IS
VALUES ARE

[, literal-5 [THRU literal-é] ]]

TECHNICAL NOTES:
1. The VALUE clause can be used in a working-storage or constant entry.

2. A VALUE clause has no meaning when applied to an input or an output
file record.

3. A Figurative Constant can be used in place of literal-3. (The Figurative
Constant can be in the form of ALL any Literal.)

4. The VALUE clause must not be stated in a Record Description entry which
contains an OCCURS clause or in an entry which is subordinate to an entry
containing an OCCURS clause.

5. If the VALUE clause is used in an entry at the group level, the group area
is initialized without consideration for the individual elementary or group
items contained within this group. Further VALUES cannot be stated at
the subordinate levels within the group.

6. When VALUE is not specified, the initial contents in the working-storage
areas is zero.

7. The entries giving the new description of the storage area for a redefined
item may not contain any VALUE clauses.

8. . When the
literal-3 THRU literal-4

Ww& 2 option is used, the second literal within the phrase must be larger than
- ' the first; i.e., literal-4 must be larger than literal-3. There must be
~ at least two literals in a THRU entry.
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B.20. ZERO SUPPRESS
FUNCTION: To permit suppression of non-significant zeros and commas.

For format and technical notes, see "Editing Clauses' (Section XI).
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DATA DIVISION SECTION ENTRIES

File Section
The FILE SECTION contains a section header, File Description entries, and Record
Description entries. Some of the information about the file may be in the COBOL, library

and therefore may not appear explicitly in the FILE Section. The order of information is

as follows:
FILE SECTION.

F'D file-name...
01 label-name.,..

0l record-name...

FD file-name...

Working-Storage Section

Working storage is that part of computer memory set aside for intermediate processing
of data, The WORKING-STORAGE SECTION must not use more than 32,768 (15 bit) locations.
The difference between WORKING-STORAGE and FILE storage is that the former deals with
computer memory requirements for the storage of intermediate data results, whereas the latter
deals with the characteristics of the entire file, as well as the computer memory requirements

for the storage of each record of the file.

While the FILE SECTION is composed of File Description entries and Record Description
entries, the WORKING-STORAGE SECTION is composed only of Record Description entries.
The WORKING-STORAGE SECTION begins with a section-header and a period, followed by

Record Description entries for non-contiguous working storage items, and then by Record De-

scription entries for working-storage records, in that order. The skeletal format for the
WORKING-STORAGE SECTION is as follows:
WORIﬂI;IG- STORAGE SECTION.

177 data-name-1 ; BN | 2.
] /) /s fﬂm wm Ww _
N I
o™ f’m& g
podN .
— |77 data-name-n
01 data-name-2
02 data-name-3
g"“%ﬂ"

L4

ST —

| 01 data-name-4
J 02 data-name-5
03 data~name-n
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Items in working storage which bear no relationship to one another need not be grouped
into records, provided they do not need to be further subdivided. Instead, they are classified
and defined as non-contiguous items. Each of these items is defined in a separate Record De-

scription entry which begins with the special level number 77.

The following Record Description clauses are required in each entry:

1, Level-number

2. Data-name

3. PICTURE or SIZE
The OCCURS clause is not meaningful for non-contiguous items and causes an error at compi-
lation time if used. Other Record Description clauses are optional and can be used to complete

the description of the item, if necessary.

Data elements in working storage which bear a definite relationship to one another must
be grouped into records according to the rules for formation of Record Descriptions. All
clauses which are used in normal input or output Record Descriptions can be used in a WORK-

ING-STORAGE Record Description including REDEFINES, and OCCURS.

The initial value of any item in the WORKING-STORAGE SECTION may be specified by
using the VALUE clause of the Record Description. (See VALUE page V-45.) All the rules
for the expression of literals and figurative constants apply. The size of a literal used to
specify an initial value can be equal to or less than the size specified in the SIZE clause (or

PICTURE) of the associated data entry, but it cannot be greater.

Constant Section

The concept of literals and figuratives enables the user to specify the value of a constant
by writing its actual value (or a figurative representation of that value). It is often desirable
to name this value and then refer to it by its name. For example:

6% (. 06) may be named as INTEREST-RATE and then referred to by its name
(INTEREST-RATE) instead of its value (. 06).

Constant storage is, therefore, that part of computer memory which is set aside to save named

constants for use in a given program. The CONSTANT SECTION must not use more than 32, 768
(15 bits) locations.

The CONSTANT SECTION is organized in exactly the same way as the WORKING-STORAGE
SECTION, beginning vwith a section header, followed by Record Description entries for non-

contiguous constants, and then by Record Description entries for contiguous constant records
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and their subordinate entries, in that order. The skeletal format for the CONSTANT SECTION
is as follows:
CONSTANT SECTION.

77 data-name-1

77 data-name-n
01 data~name-2
02 data-name-3

01 data-name-4
02 data-name-5
03 data-name-6

Constants which bear no relationship to one another need not be grouped into records
provided they do not need to be further subdivided. Instead they are classified and defined as
non-contiguous constants. Each of these constants is defined in a separate Record Description

entry which begins with the special level number 77.

The following Record Description clauses are required in each entry:
1. Level Number
2. Data-name
3. PICTURE or SIZE
4. VALUE
Other Record Description clauses are optional and can be used to complete the description of

the constant when necessary.

Named constants in the CONSTANT SECTION which bear a definite relationship to one
another must be grouped into records according to the rules for formation of Record Descriptions
(see page V-14). All Record Description clauses can be used in a Constant Record Description,
including REDEFINES, OCCURS, and COPY. Each constant storage record-name (01 level)
must be unique since it cannot be qualified by a file-name or section-name. Subordinate data-

names need not be unique if they can be made unique by qualification.

v
In the definition of constants, the VALUE clause is required and can only be specified

for data items containing homogeneous characters (i. e., characters having the same USAGE).

VALUE, therefore, cannot be specified at levels which contain characters having different
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USAGEs. All the rules for the expression of literals and figurative constants apply (see page
I-3). The size of a literal used to specify the value of a constant can be equal to or less than

the size specified in the SIZE clause of the associated data entry, but it cannot be greater.

Tables of constants, to be referenced by means of subscripting, are defined in one of the
following ways:

1. The table can be described as a record by a set of contiguous Record De-
scription entries, each of which specifies the VALUE of an element, or
part of an element, of the table. In defining the record and its elements,
the Record Description clauses may be used to complete the definition
where required. The hierarchical structure of the table is then shown by
use of the REDEFINES entry and its associated subordinate entries. The
subordinate entries following the REDEFINES entry which are repeated
due to OCCURS clauses must not contain VALUE clauses.

2. When the elements of the table do not require separate handling, the VALUE
of the entire table can be given in the entry defining the entire table. The
lower-level entries show the hierarchical structure of the table. Lower-~
level entries must not contain VALUE clauses.

Condition-Name Entry

See Section XI for a complete description of condition-name entries.
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THE PROCEDURE DIVISION

General
The PROCEDURE DIVISION contains all procedures needed to solve a given problem.
These are written as sentences and combined to form paragraphs under paragraph-names, which

in turn can be combined to form sections under section-names.

Every word in a source program PROCEDURE DIVISION must be one of the following:
1. A Series 200 COBOL reserved word.

2. A word previously described (i.e., defined) in the DATA or the ENVIRON-
MENT division.

3. A paragraph-name or a section-name not used in any other division.
4. A figurative constant.

The only other possible PROCEDURE DIVISION entries in the source program are:

1. Numeric literals.
2. Non-numeric literals.
3. Punctuation marks.

The first entry in the PROCEDURE DIVISION of the source program must be the words PRO-
CEDURE DIVISION. The next entry must be either:

1. DECLARATIVES (followed by the source program's USE verb statements
grouped as sections),

or 2. A paragraph-name or section-name.

A section-name must always be immediately followed by a paragraph-name (except in the
DECLARATIVES section, see USE). Note that if a DECLARATIVE section is used, there must
be at least one more named section (which must follow the DECLARATIVE SECTION).

COBOL procedures are expressed in a manner similar (but not identical) to normal English
prose. The basic unit of procedure formation is a sentence or a group of successive sentences.
A procedure is a paragraph, or a group of successive paragraphs within a section, or a group
of successive sections within the PROCEDURE DIVISION. A source program must contain at
least one paragraph-name in the PROCEDURE DIVISION.

A PROCEDURE D;VISION sentence is made up of verb statements. Each statement must
follow a given format (described in the following pages), While the format may differ for different
verbs, each has in common that the verb must be the first word of the statement. For COBOL

purposes, the word IF is regarded as a verb since coding is generated in response to its source
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program occurrence. The verb statements can be categorized as being one of three types, an
imperative statement, a conditional statement, or a compiler-directing statement. The verbs
are categorized as follows:
A, Imperative
1. Arithmetic
These verbs are:

ADD
SUBTRACT
MULTIPLY
DIVIDE

2. Sequence Control (Branching)
These verbs are:

ALTER
CALL

GO TO
PERFORM

3. Data Movement
These verbs are:

EXAMINE
MOVE

4. Ending
This verb is:
STOP
5. Input/Ou