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1. INTRODUCTION

This manual provides a complete description of COBOL (Common Business Oriented
Language) as implemented on the Burroughs B 7000/B 6000. The specifications
contained in this manual describe all options of the language which are ac-
cepted by the B 7000/B 6000 COBOL compiler.

COBOL is a machine—independent, procedural language for describing computer
programs. The language is designed so that a COBOL program reads much like
ordinary English and, therefore, automatically provides much of its own docu-
mentation. For a description of the official language specifications, see the
Journal of Development, published by the CODASYL COBOL Programming Language
Committee. For a description of American National Standard COBOL, see X3,23-
1968 and 1974 published by the American National Standards Institute.

B 7000/B 6000 COBOL is an extended version of this language which provides the
user with the complete facilities of the B 7000/B 6000 hardware-software sys-
tem without resorting to machine or assembly languages. The following areas
of B 7000/B 6000 COBOL are extensions to the above COBOL specifications:

Relaxation of margin restrictions.

The CONFIGURATION SECTION is optional.

The DISK SIZE clause of the OBJECT-COMPUTER paragraph.

SPECIAL-NAMES entries are, in some cases, unique to B 7000/B 6000 COBOL.
The END option of the FILE-LIMITS clause.

Dynamic allocation of buffers with the data-name option of the RESERVE
clause.

The PREPARED FOR clause of the DATA DIVISION header.

The WORDS option of the BLOCK CONTAINS and RECORD CONTAINS clauses.

The LABEL RECORDS clause which specifies the WITH MULTIPLE AT END phrase.
The specification of character set in the RECORD CONTAINS clause.

The SAVE-FACTOR and VALUE OF ID clauses.

The abbreviations ID, VA and OC.

The LOWER-BOUNDS, RANGE, RECORD AREA and SEGMENT clauses.

The. OCCURS clause at the 01 level.

The definition of tables of more than three dimensions.



The PICTURE character "J'".

The use of non-PICTURE characters in a PICTURE entry as fixed insertion
characters.

The USAGE options; ASCII, COMP-1, COMP-2, COMP-4, COMP-5 and DISPLAY-1.
The LINKAGE SECTION.

The special registers TIME, COMPILETIME, CHECKPOINT-STATUS and
TODAYS-DATE.

The use of arithmetic expressions and subscripted variables as subscripts.:
The arithmetic operators MOD and DIV.
The arithmetic functions.

The logical association of ELSE with the AT END, EOP, INVALID KEY and
ON SIZE ERROR clauses.

Arithmetic operands may be a maximum of 23 digits instead of only 18.

The word TO is optional in the EQUAL TO relational operator and in the
GO TO statement.

The DUMP, MERGE and MONITOR statements.
The CRUNCH, HERE, PURGE and RELEASE options of the CLOSE statement.
The use of a formula in the DEPENDING option of the GO TO statement.
The HERE option of the EXIT statement.
The relational operator UNEQUAL.
The type c abbreviation of conditional statements.
Partial word moves (options three and four of the MOVE statement).
The REEL-NUMBER option of the OPEN statement.
In the PERFORM statement:
The use of a formula in the VARYING option.
No limit on the number of AFTER phrases.
No restrictions on the range of a nested PERFORM.
The SEEK statement for sequential disk files.
The AFTER RECORD SIZE ERROR option of the USE statement.

The CHANNEL, AUXILIARY, ALTERNATE and ERROR options of the WRITE
statement.

The facility for handling Data Communications files in the same manner
as any other type of file.

The use of file attributes for dynamic definition of file characteristics.

The facility for handling any type of file as a DIRECT file thus bypassing
most of the MCP procedures for file and record processing.

The facility for invoking user written intrinsics.
All syntax for handling interrupt procedures.

All syntax for handling Inter Program Communication, synchronous processes
and asynchronous processes.

All syntax for handling switch files.



All syntax for interface with the Burroughs Data Management System.

Selective implementations of statements, clauses, and phrases contained
within the ANSI 74 Indexed I-O, Sequential I-O, Table Handling, and Nucleus
Modules. (Refer to Appendices B, D and E).

Various B 3700 system compatibility features implemented under the
auspices of the '"B2500" system dollar option (Refer to Appendices C and D).

B 7000/B 6000 COBOL utilizes the B 7000/B 6000 features of automatic program
segmentation, automatic peripheral assignment, virtual memory/storage alloca-
tion, multiprocessing, re—entrant programming and debugging language statements
to allow a high degree of sophistication in application program design and
development, N

ADVANTAGES OF COBOL

COBOL's long list of advantages is derived chiefly from its intrinsic quality

of permitting the programmer to state the problem solution in English. The
programming language reads much like ordinary English prose, and can provide
automatic program and system documentation. When users adopt in—house standard-
ization of elements within files, plus well chosen data—names, before attempt-
ing to program a system, they obtain maximum documentational advantages of the
language described herein.

To a computer user, the Burroughs COBOL offers the following major advantages:

a, Expeditious means of program implementation.
Accelerated programmer training and simplified retraining requirements,

c. Reduced conversion costs when changing from a computer of one manu-
facturer to that of another.

d. Significant ease of program modification.

e. Standardized documentation.

f. Documentation which facilitates non—technical management participation
in data processing activities.

g. Efficient object program code.

h., Segmentation capability which sets the maximum allowable program size
well in excess of any practical requirement.

i. Due to the incorporation of debugging language statements, a high de-
gree of sophistication in program design is achieved.,

j. A comprehensive source program diagnostic capability.

A program written in COBOL, called a source program, is accepted as input by
the COBOL compiler. The compiler verifies that all rules outlined in this
manual are satisfied, and translates the source program language into an ob-

ject program language capable of communicating with the computer and directing
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it to operate on the desired data. Should source corrections become necessary,
appropriate changes can be made and the program recompiled. Thus, the source
deck always reflects the object program being operationally executed.

PROGRAM ORGANIZATION

Every COBOL program must contain these four divisions in the following order:

IDENTIFICATION
ENVIRONMENT
DATA

PROCEDURE

The IDENTIFICATION DIVISION identifies the program. In addition, the program-
‘mer may include such optional pieces of information as the date compiled, and
programmer's name for documentation purposes. This division is completely ma-
chine-independent and thus does not produce object code.

The ENVIRONMENT DIVISION specifies the equipment being used. It contains
computer descriptions and deals, to some extent, with the files the pro-
‘gram will use,

‘The DATA DIVISION contains file and record descriptions describing the data
files that the object program is to manipulate or create, and the individual
logical records which comprise these files. The characteristics or properties
of the data are described in relation to a standard data format rather than

an equipment-oriented format. Therefore, this division is to a large extent
computer-independent. While compatibility among computers cannot be absolutely
assured, careful planning in the data layout will permit the same data de-

scriptions, with minor modification, to apply to more than one computer.

The PROCEDURE DIVISION specifies the steps that the user wishes the computer

to follow. These steps are expressed in terms of meaningful English words,
statements, sentences, and paragraphs. This division of a COBOL program is
often referred to as the "program" itself. In reality, it is only part of

the total program, and is insufficient by itself to describe the entire pro-
gram. This is true because repeated references must be made (either explicitly
or implicitly) to information appearing in the other divisions. This division,
more than any other, allows the user to express his/her thoughts in meaningful
English. Concepts of verbs to denote actions, and sentences to describe
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procedures, are basic, as is the use of conditional statements to provide

alternative paths of action,

A program written in COBOL is called the source program, and is accepted as in-
put by the B 7000/B 6000 COBOL compiler. The compiler will verify that the
rules presented in this manual have been followed and will generate an object
program in machine code, ready to be executed. Due to the speed of compilation,
no object deck is supplied. Instead, the object program is placed on the

disk, and may be dumped on a magnetic tape for back-up storage. Should

changes become necessary, the source deck is corrected and a new compilation
run made. Thus, the source deck always reflects the object program being

executed,
OTHER PUBLICATIONS

Additional information which may be of interest to the COBOL programmer may
be found in the following publications:

1058633 B 6700 Information Processing System Reference Manual
5000060 Data Communications Functional Description

5001563 B 7000/B 6000 System Software Operational Guide, Volume 1,
including the following:

Indexed Sequential Access Method (ISAM)
Mathematical Intrinsics
SORT

5001779 B 7000/B 6000 Input/Output Subsystem Reference Manual
5000722 System Software Handbook

5001456 B 7000/B 6000 System/Binder Reference Manual

5001092 DMSII, Host Language Reference Manual

5001175 Workflow Management Reference Manual

5001290 B 6800 System Reference Manual
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2. LANGUAGE FORMATION

GENERAL

This section discusses the elements of which the B 7000/B 6000 COBOL language
is constructed and the rules governing this construction. Being composed of
words, statements, sentences, paragraphs, and so forth, COBOL is seen to be

a language based structurally upon English.

CHARACTER SET

The basic elements of any language are the characters of which it is formed.
The B 7000/B 6000 COBOL character set consists of the following 54 characters:

0-9 ;  Semicolon

A-Z . Period (decimal point)
Space or blank "  Quotation mark

- Minus sign ( Left parenthesis

+ Plus sign ) Right parenthesis

* Asterisk > Greater than symbol

/ Slash (virgule) < Less than symbol

= Equal sign [ Left bracket

$ Currency sign ] Right bracket

, Comma : Colon

The left bracket, right bracket, and colon are Burroughs extensions to the
standard COBOL character set.

Alphabetic Characters

An alphabetic character consists of any of the following:

A-127

Space or blank




Numeric Characters
A numeric character consists of any of the digits 0 thru 9.
Alphanumeric Characters

An alphanumeric character is any character belonging to the B 7000/B 6000
character set.

Editing Characters

An editing character is any single or fixed two-character combination of the

following set:

B Space or blank insert
Z Zero suppress

0 Zero insert

+ Plus

- Minus
CR Credit
DB Debit

* Check protect
Currency sign

, Comma

. Period

Punctuation Characters

A punctuation character is any character of the following set:

, Comma

;  Semicolon

: Colon

. Period

"  Quotation mark

( Left parenthesis

) Right parenthesis
Space or blank

[ Left bracket

] Right bracket

/ Slash (virgule)

Punctuation characters and one or more spaces may be used as separators and
with character strings as follows:



a A character-string is delimited on the right by a space or by any

special character except the hyphen,

One or more spaces may immediately precede and/or follow any de-
limiter,

c. A punctuation character may be preceded and/or followed by one or

more spaces except when restricted by special insertion editing in
the PICTURE clause.

Relation Characters

The B 7000/B 6000 COBOL compiler accepts the following characters in condi-
tional relations:

\

Greater than symbol

A

Less than symbol

Equal sign

Characters Used for Words

The character set for words consists of the following characters:




LANGUAGE DESCRIPTION NOTATION

COBOL reference manuals have almost universally adopted a particular form of
notation. This manual uses that notation as described in the paragraphs that
follow.

Key Words

A1l underlined upper case words are key words and are required when the func-
tions of which they are a part are used. An error will occur at compilation
time if the underlined words are absent or misspelled. Examples of key words

would be:

SAVE-FACTOR

FILE-LIMIT

Optional Words

All words not underlined are optional and are included for readability only.
They may be included or excluded in the source program. If they are in-
cluded, they must be spelled correctly. For example, use of the reserved
words MODE and IS are optipnal in the RECORDING MODE clause. The clause

might be written as:

RECORDING MODE IS STANDARD
or as:

RECORDING MODE STANDARD
or as:

RECORDING STANDARD

Generic Terms

Lower case words written in a format are generic terms, indicating the
type of word which must be supplied in that format position by the pro-
grammer, Examples of this would be:

RECORD CONTAINS integer CHARACTERS
66 data-name-1 RENAMES data-name-2

Brackets and Braces

When a portion of a general format is enclosed in brackets, that portion may

be included or omitted at the user's choice.
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Braces, { }, enclosing a portion of a general format denote that a selection
of one of the options contained within the braces must be made. In both
cases, a choice is sometimes indicated by vertically stacking the possibili-
ties. When brackets or braces enclose a portion of a format, but only one
possibility is shown, the function of the brackets or braces is to delimit
that portion of the format to which a following ellipsis applies.

Ellipsis

The appearance of three consecutive periods (...) within any format indicates
that the data -bounded by the right bracket, brace, or parenthesis delimiter
immediately preceding the periods and its logically matching left bracket,
brace, or parenthesis delimiter may be successively repeated, depending on
the requirement of the user.



DEFINITION OF WORDS

A COBOL word is created from a combination of ndt more than 30 characters
selected from the following:

A - Z
o - 9
- Hyphen

A word may not begin or end with a hyphen, and a space is not an allowable
character in a word. A word is ended by a space or any of the special
characters except the hyphen.

TJYPES OF WORDS

COBOL contains three basic word types (i.e., nouns, verbs, and reserved words)
which are described as follows:

Nouns

Nouns are divided into the following 12 special categories; a brief descrip-
tion is provided for each category:

e Data-Name ® Procedure—Name e Figurative Constant
e File—-Name ® Mnemonic—Name ® Special Registers

® Record—Name ® Index—Name e Event—Name

® Condition—Name e Literal e Lock—-Name

Data-Name. A data—name is a.single word and must contain at least one alpha-
betic character. The data—name is used to refer to an item of data, or to a
defined area containing the data.

Example:
STOCK-NAME-2

File-Name, A file—~name is a single word and must contain at least one alpha-
betic character. File—names are used to reference a file,

Record—-Name., A record—-name is a user defined word containing at least one
alphabetic character, used to identify a logical record. A record may be sub-
divided into several data items, each of which is identified by a data-name.

Condition-Name. A condition—name is the name assigned to a specific value, set

of values, or range of values, within the complete set of values that a data
item may assume, The data item itself is called a ''conditional variable." The
condition—-name must contain at least one alphabetic character and must be unique
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or be able to be referenced uniquely thru qualification. A conditional vari-
able may be used as a qualifier for any of its condition-names. If references
to conditional variable require indexing, or subscripting, then references

to any of its condition-names also require the same combination of indexing,
or subscripting. A condition-name is used in conditions as an abbreviation
for the relation condition; its value is TRUE if the associated condition
variable is equal to one of the set values to which that condition-name is
assigned.

Procedure-Name. A procedure-name is either a paragraph—-name or section—-name

and may consist entirely of numeric characters. Procedures are referred to by
use of the procedure—-name. Numeric procedure-names are equivalent if, and only
if, they are composed of the same number of digits and have the same value.

Literal, A literal is an item of data whose value is identical to the charac-
ters contained within the item. There are three classes of literals: numeric,
floating—point and non—numeric.

a. Numeric Literal. A numeric literal is defined as an item composed of
characters chosen from the digits O thru 9, the plus sign or minus
sign, and the decimal point.

An integer numeric literal is a string of digits which may optionally
contain a + or - as the leftmost character and no digits to the

right of the decimal point location. A non-integer numeric literal
must contain a single decimal point.

Examples: Integer Numeric Literal Non—-Integer Numeric Literal
+601 +98.6
~234 234.8
0 ,005
125 -.1

The number of digits in a numeric literal may not exceed 23.

If a literal conforms to the rules for the formation of numeric
literals, but is enclosed in quotation marks, it is a non—numeric

literal and is treated as such by the compiler,

b. Floating-Point Literal. A floating-point literal is intended for
use with COMP-4 and COMP-5 data items as an alternative to using a

standard numeric literal. The format of a floating—point literal is:
Ej mantissa E Lﬂ exponent

The mantissa may be signed and must have one decimal point. The
exponent may be signed and must be an integer.



For single precision, the range of permissable values is
8.7581154020 x 10_47 to 4.31359146673 x 1068. For double precision,
the range of permissable values is 1.93854585713758583355640 x
1029981 45 1.94882838205028079124469 x 1029603, zero is also per-

missable for either single or double precision.

Floating—point literals may be used any place in the langauge where
a non-integer numeric literal is permitted, except that floating—point
literals may not be moved to non floating-point data items nor may
they be used in a relation condition involving a non-numeric data item.

Examples:

1.E-40

-.0023E29
+.0012345E-5
+1.2E9500

2,.E40
+123,45678901234E20

If a literal conforms to the rules for the formation of floating-
point literals, but is enclosed in quotation marks, it is a non-
numeric literal and is treated as such by the compiler.

A floating—point literal may not have embedded blanks. If the
mantissa and/or the exponent are unsigned, they will be assumed to
be positive.

Non-Numeric Literal. A non-numeric literal may be composed of any
character of the B 7000/B 6000 standard character set. The non-
numeric literal must be enclosed within quotation marks, and any
spaces contained within the quotation marks are considered to be a
part of the non-numeric literal and are therefdre part of the value.
Within the literal, each set of two contiguous quote marks represents
a single quote mark. The non-numeric literal itself cannot exceed
256 characters in length.

Examples:

"2E50"
"+12.3"
"BC.D"
"ZERO"
"B. W. ""BILL"" JONES"



d. Undigit Literal. Hexadecimal literals (UNDIGIT literals) can be used
in comparisons and MOVEs involving unsigned integer four bit character
numeric data items (or as the initial value of those data items).
Undigit Literals must be bounded on both ends by the character "@"
and must contain only the hexadecimal characters 0 through F, In
addition, an Undigit Literal may be preceded by the figurative con-
stant ALL. An Undigit Literal may not be used in an arithmetic
statement, and may not be moved to an item which requires scaling or
editing. This feature is available only while the B2500 system dollar
option is set. Refer to Appendix C for a description of the B2500
implementations.

Examples:
@OO0CDAEF@
@ce

Figurative-Constant. A figurative constant is a particular value that has
been assigned a fixed name and may be used in any place in which a literal
would be allowed. When a figurative constant is used to represent the cor-
responding value, it must never be enclosed in quotation marks. This does

not preclude the use of a figurative constant as a non—numeric literal when
it must be enclosed in quotation marks., The figurative constant names and

their meanings are shown in the following table.

HIGH-VALUES

FIGURATIVE CONSTANTS MEANING
ZERO Represents the value 0, or one or more
ZEROS of the character 0, depending on the
ZEROES context.
SPACE Represents one or more spaces or blanks.
SPACES
HIGH-VALUE Represents the highest value in the

collating sequence. (See figure 2-1).

LOW-VALUE Represents the lowest value in the
LOW-VALUES collating sequence. (See figure 2-1).
QUOTE Represents one or more of the single
QUOTES character '". The word QUOTE may not be
used to bound a non—numeric literal,
UPPER-BOUND Represents the highest value allowable

UPPER-BOUNDS

within the usage of a data item,



FIGURATIVE CONSTANTS MEANING

LOWER-BOUND Represents the lowest value allowable
LOWER-BOUNDS within the usage of a data item.
ALL literal Represents one or more of the string of

characters comprising the literal. The
literal must be either a non-numeric
literal or a figurative constant other
than ALL. When a figurative constant
is used, the word ALL is redundant

and is used for readability only.

When a figurative constant represents a string of one or more characters, the
length of the string is determined by the compiler from context according to
the following rules:

a. When a figurative constant is associated with another data item, as
when the figurative constant is moved to or compared with another
data item, the string of characters specified by the figurative con-
stant is repeated character by character until the size of the re-
sultant string is equal to the size in characters of the associated
data item. ALL must be followed by a non-numeric literal or a figur-
ative constant. ALL followed by a numeric literal is illegal.

Example 1:
MOVE ALL "A" TO YEAR.

Where YEAR has been described as having four characters, AAAA would
result.
Example 2;

MOVE ALL "NO-OP" TO FLIGHT-PATTERN.

Where FLIGHT-PATTERN has been described as having 12 characters,
NO-OPNO-OPNO would result.
Example 3:

MOVE SPACES TO HEADING.

The area defined as HEADING would contain as many spaces as indicated by
the SIZE or PICTURE clause used to describe HEADING in the DATA DIVISION.

b. When a figurative constant is not associated with another data item,
as when the figurative constant appears in a DISPLAY or EXAMINE
statement, the length of the string is one character. The figura-
tive constant ALL literal may not be used with DISPLAY or EXAMINE.



A figurative constant may be used any place where a literal appears

in the format,

except that the figurative constant,

like its literal

equivalent, must not contradict the usage specified for the data

item where it is used.

(See figure 2-1.)

Edited numeric items are treated as alphanumeric for comparisons.

Moving ZEROS, UPPER-BOUNDS, or LOWER-BOUNDS to a group of COMP-2

usage resets the digit in any field subordinate to the group.

Example 4:

MOVE ALL QUOTES TO YEAR.

Where YEAR is four characters,

et would result.

Figure 2-1 defines the characters used for each of the figurative constants.
The notation of 4"FF'" means that the 4-bit (HEX) characters FF are used; 6" "
indicates that

indicates that the BCL representation of a space is used; 7"

the ASCII representation of a space is used; 8" '" indicates that the 8-bit

(EBCDIC) representation of a space is used.

column are AN for alphanumeric,

betic,

NM for numeric and EN for edited numeric.

EA for edited alphanumeric,

The abbreviations for the type
AB for alpha-
Note that this chart in-

dicates the characters or values used when a data item of a given usage and

category is used in a relation condition with a given figurative constant.

LOWER UPPER HIGH LOW
TYPE | ZEROS | Boynps | BOUNDS | VALUES | vALUEs | SPACES | QUOTES |
COMP-2 | GROUP | 0 CHR, 0 CHR, 9 CHR. * * * *
ELEM., | 0 VALUE |0 VALUE |9's VALUE * * * *
COMP or{ GROUP 0 0 * * * * *
COMP-1 | ELEM. 0 0 * % * * * *
AN 8m1on 400" 4N FF" 4" FF" 400" |t n g
EA 8"0" 400" 4"FF" 4"FF" 400" g gt
EBCDIC AB 8"0" 8" T snzn 4HFF" 4"00" 8 n Krern
NM 0 VALUE 0 VALUE grgn 4" FF 400" g1 grrrrn
EN |0 VALUE |0 VALUE |s8"9" 4"FF'(1) 4"00"(1) 8" grnm
AN 6"0" 6" " 6"9" * * 61' \A 6"""
EA 6”011 61! 1" 6vv9n X % 611 1" GHHH
BCL AB 6"0" 6" " 6nzn * % 6" " 6"""
NM |0 VALUE |0 VALUE |6"9" * * e n@| arnn
EN 0 VALUE 0 VALUE 69" * * 6" v@ G (1
AN 7”0" 4"001' 4"FF” 4HFFH 4”00” 7” " 7"””
ASCII EA 7"0" 4"00'7 4HFF" 4HFFV' 4"00" 7" " 7"”"
AB 7"0” 7’7 " 7"ZH 4HFF" 4'!00” 7" " 71"”'
* = INVALID **_ Maximum Integer Value, Single or Double.
See notes and on following page.

Figure 2-

1. Use of Figurative Constants



The rules for moving a figurative constant are somewhat different when a
figurative constant having an implied alphabetic or alphanumeric category
is moved to a numeric or numeric edited data item. (See notes (:) and C).)

Note(:): The figurative constants high-value, low-value, and quote have an
implied alphanumeric category. Therefore, when they are compared in a
relation condition with a numeric data item, the comparison is done accord-
ing to the rules for a non-numeric comparison. When these figurative
constants are moved to a numeric or numeric-edited data item, the move is
done according to the rules for moving an alphanumeric item to a numeric or
numeric-edited item. 1i.e., the results are the same as moving an alpha-
numeric data item containing the figurative constant in ail character posi-
tions. Because the data is moved as if the sending item was described as
an unsigned numeric integer, non—numeric characters in the source are con-
verted to numeric characters. This results in high-value EBCDIC characters
being converted to EBCDIC "9", low-value EBCDIC characters being converted
to EBCDIC "0", EBCDIC quote characters being converted to EBCDIC "7", and
BCL quote characters being converted to BCL "9".

the(:): The figurative constant spaces has an implied category of alphabetic.

It is illegal to move spaces to a numeric or numeric-edited data item.

Special Registers. There are several special registers available in B 7000/
B 6000 COBOL. These are as follows:

° TALLY ° LINAGE-COUNTER

) LINE-COUNTER ° TODAYS-DATE

° PAGE-COUNTER ° TIME (n)

) CHECKPOINT-STATUS ® COMPILETIME (n)

a., TALLY. The function of TALLY is to hold information produced by the

EXAMINE statement; however, it may be used by a program as temporary
storage whenever the EXAMINE statement is not being used, The im-
plicit description of TALLY is PIC 9(11), and it is maintained in
COMPUTATIONAL-1 form.



LINE-COUNTER. The word LINE-COUNTER is the fixed data—-name for a
COMPUTATIONAL LINE-COUNTER that is generated for each Report Descrip-
tion in the Report Section to determine the vertical positioning of a
report, One LINE-COUNTER is automatically supplied for each report
described in the REPORT SECTION if a PAGE LIMIT clause is included

in the report description entry.

PAGE-COUNTER., The word PAGE-COUNTER is a fixed data—name for a
COMPUTATIONAL PAGE-COUNTER that is generated for each Report Descrip-
tion entry in the Report Section for use as a source data item for
page numbers within a report group. One PAGE-COUNTER is supplied

for each report for which the word PAGE—COUNTER is included as

a source data item in a report group description entry.

CHECKPOINT-STATUS. The word CHECKPOINT-STATUS is the fixed data—name
used by the CHECKPOINT/RERUN facility. See the discussion of CHECK-

POINT in Section 7 for a discussion of CHECKPOINT-STATUS.
LINAGE-COUNTER. The word LINAGE-COUNTER is a fixed data—-name for a
COMPUTATIONAL line counter generated by the presence of a LINAGE
clause in a File Description. The implicit class of a LINAGE-
COUNTER is numeric. The value represented in the LINAGE-COUNTER

at any given time is the number of lines advanced within a printed
page., One LINAGE-COUNTER is supplied for each file in the FILE
SECTION whose FD entry contains a LINAGE clause.

TODAYS-DATE. TODAYS-DATE is synonymous with TIME(15) and will re-
turn the current date in DISPLAY form in the format "MMDDYY",
TIME(n). Various times can be made available to a COBOL program by
the use of TIME(n), where n must be an integer ranging from 0 thru 15:

TIME(O). Returns the current Julian date, in the form "YYDDD", where
YY is the last two digits of the year and DDD is the day of the year,
in DISPLAY-1 form,

TIME(1l). Returns in COMPUTATIONAL form as an integer value the time
of day in sixtieths of a second.

TIME(2). Returns in COMPUTATIONAL form as an integer value the
elapsed processor time of the program in sixtieths of a second.
TIME(3). Returns in COMPUTATIONAL form as an integer value the
elapsed 1/0 time of the program in sixtieths of a second.

TIME(4). Returns in COMPUTATIONAL form as an integer value the con-
tents of a 6-bit machine clock which increments every sixtieth of a
second.

2-13



° TIME(5). Returns the current date in the format "MMDDYY'", where MM
is the month, DD is the day, and YY is the last two digits of the
year,‘%n DISPLAY-1 form,

° TIME(IQ. This is the same as TIME(0) except the value is returned
in DISPLAY form rather than DISPLAY-1.

° TIME(11). This is the same as TIME(l) except the time is in incre-
ments of 2.4 microseconds rather than sixtieths of a second.

° TIME(12), This is the same as TIME(2) except the time is in incre-
ments of 2.4 microseconds rather than sixtieths of a second.

° TIME(13). This is the same as TIME(3) except the time is in incre-
ments of 2.4 microseconds,

° TIME(14). Returns in COMPUTATIONAL form as an integer value, the
contents of a 36—-bit machine clock which increments every 2.4 micro-
seconds. The contents of the machine clock do not necessarily contain
the current time of day and should be used for interval timing pur-
poses only.

) TIME(15). Returns the current date in the format "MMDDYY", where MM
is the month, DD is the day, and YY is the last two digits of the
year, in DISPLAY form.

° COMPILETIME(n) . COMPILETIME(n) is similar to TIME(n). The parameter
range n is the same, but COMPILETIME(n) is not dynamic and it returns
the values of TIME(n) as they existed at compile time, thus enabling
the object program to find out when it was compiled and how long it
took.

NOTE: Most special registers have an implicit class of numeric. Numeric
special registers and attributes can be used nearly anywhere in the syntax of
the PROCEDURE DIVISION that a numeric value is acceptable, such as source
operands in MOVE, ADD, and SUBTRACT statements.

Mnemonjc—Name., The use of mnemonic—names provides a means of relating certain
hardware equipment names to problem—oriented names the programmer may wish to
use., See the discussion of SPECIAL-NAMES in Section 3.

Index—Name. An index—-name is a word with at least one alphabetic character
that names an index associated with a specific table (refer to indexing in
Section 6), An index is a register, the contents of which represents the char-
acter position of the first character of an element of a table with respect

to the beginning of the table.



Event-Name. An event—-name is a word which contains at least one alphabetic
character and is used as a communication link between processes. The event
provides a means for interrogation between, or interlacing of, related pro-

cesses, See the discussion of the USAGE IS EVENT clause in Section 6.

Lock—-Name. A lock—-name is a word with at least one alphabetic character that
is used in an asynchronous (parallel) processing environment to name a lock

A discussion of the LOCK statement is contained in Section 7.
Verbs

Another type of COBOL word is the verb. A verb is a single word that denotes
an action that is to take place. These action words are used primarily in the
PROCEDURE DIVISION.

Reserved Words

The third type of COBOL word is a reserved word, Reserved words are used for
syntactical purposes and consist of three types:

Connectives
Optional Words
Key Words

Connectives are used to indicate the presence of a qualifier or to form
compound conditions. There are three types of connectives:

a. Qualifier connectives (OF or IN) associate a data-name or a
paragraph-name with its qualifier,

b. A series connective separates two or more consecutive operands. The
series connective is the comma,

c. Logical connectives that are used in the formation of conditions are
as follows:

AND

OR

AND NOT
OR NOT

Optional words are included in COBOL to improve readability of the statement
format, These optional words may be omitted or included, as the programmer
wishes; however, if an optional word is used, it must be correctly spelled.



The third kind of reserved word is the key word. A key word is a word whose
presence is required when the construct in which the word appears is used in
the source program. The category of key words includes the verbs previously
mentioned, required words needed to complete the meaning of verb statements
and entries, and words that have a specific functional meaning. A complete
list of reserved words in COBOL for the B 7000/B 6000 is included in Appendix
A. Reserved words can only be used in their specifically defined usage.



3. CODING FORM

GENERAL

The format of the COBOL coding form (figure 3-1) has been defined by
CODASYL, by ANSI, and by common usage. The B 7000/B 6000 COBOL compiler
accepts this standard format. Should program interchange be a major con-
sideration, the user is directed to the ASA standard.

The same coding form format is used for all four divisions of a COBOL pro-
gram. These divisions must appear in proper order: IDENTIFICATION, EN-
VIRONMENT, DATA, and PROCEDURE.

SEQUENCE FIELD (CARD COLUMNS 1-6)

The sequence field may be used to sequence the source program. Normally, a
numeric sequence is used; however, the B 7000/B 6000 compiler allows any
combination of characters. A warning message is given if there is a se-
quence error. The B 7000/B 6000 compiler provides for insertion or replace-
ment of card images during compilation, controlled by the sequence field.
(See Section 13, COBOL COMPILER,)

CONTINUATION INDICATOR (COLUMN 7)
Column 7 has several functions as follows:

a. A $ symbol in column 7 is used for cards which specify options for
compiler operation. (See Section 13.)

b. If column 7 contains an asterisk (*), the rest of the card is con-
sidered to be a comment and, hence, is not "compiled" to produce
object code.

c. If column 7 contains a slash (/), the listing, if any, is advanced
to channel 1 and the card is considered to be a comment card.

d. The presence of a hyphen (-) indicates that the last word or literal
on the previous card is not complete, but is continued on this card.

Words and numeric literals may be split at any point by placing a hyphen in
column 7 of the following card. Any rightmost blank spaces on a card are
ignored as are the leftmost blank spaces on the continuation card.



Burroughs COBOL CODING FORM

PROGRAM REQUESTED BY PAGE OF
PROGRAMMER DATE DENT. ;3;1 lll?
PACE | LINE A 8 Z
NC. NO.
1 3:4 €} 7(8 11112 16 20 24 28 32 36 40 44 48 52 56 60 64 68 |72
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4 8 12 18 20 24 28 32 36 40 44 48 52 56 60 64 68 72
Figure 3-1. COBOL Coding Form



Non-numeric literals are split in a slightly different fashion. On the in-
itial card, starting from the quotation mark, all information thru column 72
is taken as part of the literal, and on the next card a quote mark must be
used to indicate the start of the second part of the literal.

MARGIN A (COLUMNS 8 THRU 1)

DIVISION, SECTION, and PARAGRAPH headers should always begin in margin A, A
division header consists of the division name (IDENTIFICATION, ENVIRONMENT,
DATA, or PROCEDURE), followed by a space, then the word DIVISION followed

by a period.

A section header consists of the section—name, followed by a space and then
the word SECTION, followed by an optional priority number, followed by a
period., The priority number, if used, is for compatibility with other systems
and is ignored unless the $ option SECGROUP is set,

A paragraph header consists of the paragraph-name followed by a period. The
first sentence of the paragraph may appear on the same line as the paragraph
header.

Within the IDENTIFICATION and ENVIRONMENT divisions, the section and paragraph
headers are fixed and only the headers shown in this manual are permitted.
Within the PROCEDURE DIVISION, the section and paragraph headers are defined
by the user. Within the DATA DIVISION, level indicators should start in MAR-
GIN A.

MARGIN B (COLUMNS 12 THRU 72)

All entries which are not DIVISION, SECTION, or PARAGRAPH headers should start

in margin B.
RIGHT MARGIN (COLUMN 72)

The text of the program must appear between columns 8 and 72, inclusive. A
word or statement may end in column 72,

IDENTIFICATION (COLUMNS 73 THRU 80)

The identification field may contain any information desired by the user. The
field is ignored but is reproduced on the output listing by the compiler.



PUNCTUATION

The following rules of punctuation apply to the writing of COBOL programs
for the B 7000/B 6000,

a.

A sentence is terminated by a period followed by a space. A

period may not appear within a sentence unless it is within a
non-numeric literal or is a decimal point in a numeric literal or
PICTURE string.

Two or more names in a series may be separated by a space or by a
comma, If used, commas can appear only where allowed.

Semicolons (;) are used only for readability and are never required.
If used, semicolons can appear only where allowed.

A space must never be embedded in an identifier (or a name).

Hyphens should be used instead. (A hyphen may not start or termi-

nate an identifier.) For example:

NET-PAY

A space, or spaces, may appear as part of a non-numeric literal,

SAMPLE CODING

An extract sample from a source program, showing the continuation of both

words and non-numeric literals, is illustrated in figure 3-2.
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Figure 3-2.

Example of Continuation of Words and Literals







4. IDENTIFICATION DIVISION

GENERAL

The IDENTIFICATION DIVISION must be included in every COBOL source program,
The structure of this division is as follows:

{ID DIVISION. }
IDENTIFICATION DIVISION,

[ PROGRAM-ID. comment entry .|
[AUTHOR. comment entry .]

[ INSTALLATION,
[ DATE-WRITTEN,
[ DATE-COMPILED,

comment entry
comment entry

comment entry

N

[SECURITY. comment entry .]

The IDENTIFICATION DIVISION must begin with the reserved words IDENTIFICATION
DIVISION followed by a period and a space and PROGRAM-ID followed by a period
and a space, IDENTIFICATION may be abbreviated as ID. All other entries in

this division are optional and may appear in any sequence,

The heading and paragraph-names should begin in margin A. With the exception
of the DATE-COMPILED paragraph, the entire division is copied from the input

source program and listed upon the output listing.

When DATE-COMPILED is included, the first line of the entry is replaced by the
current date, in the form MM/DD/YY, two digits each for month, day, and year,
and the current time in the form HH:MM, AM/PM. Succeeding lines of this
paragraph will be reproduced from the input source program.

CODING THE IDENTIFICATION DIVISION
Figure 4-1 provides an example of IDENTIFICATION DIVISION coding.
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5. ENVIRONMENT DIVISION

GENERAL

The ENVIRONMENT DIVISION is' the second division of the source program. It is
used to specify the computer being used for the compilation, to specify the
computer to be used by the object program, and to specify the files to be
handled by the object program. It also can be used to specify the input-
output procedures to be utilized.

The ENVIRONMENT DIVISION must be included in every COBOL source program and
must begin with the reserved words ENVIRONMENT DIVISION followed by a period
and a space.

The general structure of the ENVIRONMENT DIVISION is as follows:

ENVIRONMENT DIVISION,

[CONFIGURATION SECTION.

[SOURCE-COMPUTER. comment entry.]
[OBJECT-COMPUTER, object-computer entry. ]
[SPECIAL-NAMES. special-names entry.]]

[; I-0 SECTION. }

\ INPUT-OUTPUT SECTION.
FILE-CONTROL. file—control entry.
[I-O-CONTROL. input-output—-control entry ].]

The ENVIRONMENT DIVISION is comprised of two sections: the CONFIGURATION
SECTION and the INPUT-OUTPUT SECTION.

The CONFIGURATION SECTION deals with the characteristics of the source com-
puter and the object computer. The section is divided into three paragraphs:
the SOURCE-COMPUTER paragraph which describes the computer configuration on
which the source program is compiled, the OBJECT-COMPUTER paragraph, which
describes the computer configuration on which the object program produced by
the compiler is to be run, and the SPECIAL-NAMES paragraph, which relates
hardware names used by the B 7000/B 6000 COBOL compiler to the mnemonic-names

in the source progranm.



The INPUT-OUTPUT SECTION deals with the information needed to control trans-
mission and handling of data between external media and the object program.
This seétion is divided into two paragraphs: the FILE-CONTROL paragraph
which names and associates the file with external media, and the I-0-CONTROL
paragraph which defines special control techniques to be used in the object
programn.

The definitions of the entries for the contents of the ENVIRONMENT DIVISION
paragraphs are given on the following pages.



CONFIGURATION SECTION

CONFIGURATION SECTION

The CONFIGURATION SECTION contains information concerning the system to be

used for program compilation,

SOURCE-COMPUTER, and the system to be used for

program execution, OBJECT-COMPUTER. The CONFIGURATION SECTION is required

only when one of its paragraphs is to be used.



SOURCE—COMPUTER

Source-Computer
The function of this paragraph is to describe the computer upon which the
program is to be compiled.

The format of this paragraph consists of two options which are as follows:
Option 1:

SOURCE-COMPUTER, COPY library-name

' THRU
[FROM seq.no.] [:{—'I"'ﬁﬁﬁUGH} seq.no.]

[REPLACING word-1 BY text-1
[,word-2 BY text-2] ... ]

Option 2:
SQURCE~-COMPUTER. comment entry.

For a discussion of the COPY function, refer to Section 8, THE COBOL LIBRARY.

An example of this paragraph would be:
SOURCE-COMPUTER, B-6700,
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Object-Computer

The function of this paragraph is to describe the computer on which the pro-
gram is to be executed and to specify core and disk size limitations when
using the SORT.

The format for this paragraph consists of two options which are as follows:

Option 1:

OBJECT-COMPUTER:. COPY 1library—-name

THRU
FROM Seq'HOCI[{TﬁﬁﬁUGH} seq.no.]

REPLACING word-1 BY text-1
[, word-2 BY text-2] ...] .

Option 2:

B-7700
OBJECT-COMPUTER. B-6700
word—3

—

CHARACTERS
, MEMORY SIZE integer({ HORDS
_ MODULES

, DISK SIZE integer {WORDS }]

r~

MODULES

-

[, SEGMENT-LIMIT IS integer ]

C,[integer] hardware—name]...

E PROGRAM COLLATING SEQUENCE IS alphabetoname] .
For a discussion of the COPY function, refer to Section 8, THE COBOL LIBRARY.
Word—-3 is any single COBOL word.

The MEMORY SIZE option is used only in conjunction with a SORT statement.

The SORT statement may also specify MEMORY SIZE and will take precedence over
the OBJECT-COMPUTER paragraph. When MEMORY SIZE is not specified in the SORT
statement and not specified in the OBJECT-COMPUTER paragraph, a default MEMORY
SIZE of 12,000 words will be assumed. If this option is used and a SORT state-
ment does not appear in the program, the option will be ignored by the com-

piler. One module of memory is equivalent to 16,384 words of memory.

The DISK SIZE option is used only in conjunction with the SORT statement. If
this clause is omitted in a sort program, DISK SIZE will be assumed to be



OBJECT—COMPUTER

900,000 words. If this option is used and a SORT statement does not appear
in the program, the option will be ignored by the compiler. One module of
disk is equivalent to 1.8 million words of disk.

The SEGMENT-LIMIT clause can be used to control the compiler in segmenting
a program, Segmentation normally occurs at the first paragraph name en-
countered beyond the point at which 1500 words of code have been produced
and at the beginning of each SECTION of the PROCEDURE DIVISION. When
SEGMENT-LIMIT is specified, the SEGMENT-LIMIT value is used instead of 1500
words. SEGMENT-LIMIT, when specified, is assumed to be in words. The maxi-
mum SEGMENT-LIMIT specification is 4095 words.

Segmentation for the initialization code of the WORKING-STORAGE SECTION will
occur automatically is the SEGMENT-LIMIT has been reached.

The hardware—name list is for documentation purposes only.

If the ANSI 74 PROGRAM COLLATING SEQUENCE clause is specified, the program
collating sequence is the collating sequence associated with the alphabet-
name specified in that clause. This collating sequence is used to determine

the truth value of any nonnumeric comparisons.

If the collating sequence clause is not specified, the native or EBCDIC
collating sequence is used to determine the truth value of non-numeric
comparisons.

The ANSI74 system dollar option must be set if the PROGRAM COLLATING SEQUENCE
clause is to be used. Refer to Appendix B for a description of the ANSI 74
implementations.
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SPECIAL—NAMES

Special-Names

The SPECIAL-NAMES paragraph relates B 7000/B 6000 hardware names to user-
specified mnemonic-names and relates internal program names to external

program names for tasks.
The format for the SPECIAL-NAMES paragraph consists of two options which are:

Option 1:

SPECIAL-NAMES. COPY 1library-name

THRU
[FROM seq.no][{iﬁﬁﬁmﬂi}seq.no.]

[REPLACING word-1 BY text-1
[, word-2 BY text-2] ... ]

Option 2:

SPECIAL~NAMES,

[ CURRENCY SIGN IS literal-1]

[, DECIMAL-POINT IS COMMA]

[, hardware-name IS mnemonic-name]...
[, CHANNEL integer IS mnemonic-name]
[

, literal-2 IS mnemonic-name]...

For a discussion of the COPY function, refer to Section 8, THE COBOL LIBRARY.

This paragraph is required if the DECIMAL-POINT or the CURRENCY SIGN clauses

are used.

Literal-l in the CURRENCY SIGN clause is used in the PICTURE clause to repre-
sent the currency symbol. Literal-l must be a non—numeric literal and is
limited to a single character and must not be one of the following charac-

ters:

a, Digits 0 thru 9.
b. Alphabetic characters A, B, C, D, J, L, P, R, S; V, X, Z, and space.

7"

c. Special characters * + - , . () ; .

If this clause is not present, the currency symbol ($) is used in the
PICTURE clause,

The clause DECIMAL-POINT IS COMMA means that the functions of comma and
period are exchanged in the PICTURE character—-string and in numeric literals.
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Hardware-~names may be any of the hardware-names listed at the end of the
discussion ofvthe FILE-CONTROL paragraph.

The CHANNEL integer clause is used to associate a mnemonic-name with a
channel in the printer carriage control format tape. The integer may have
positive values ranging from 1 thru 11. This mnemonic-name may be used
only in a WRITE statement.

The last clause listed above is used to equate a mnemonic-name to an
external program—name (code file title) for purposes of inter-program

communication,
Literal-2 is a file-title and is in the form:
Ip [/1D]...
where each ID (up to a maximum of 14) is‘a non—numeric literal of 1 to 17
characters in length.
Example:
"ygp" / "TO" / "SEVENTEEN" is XYZ
The alphabet-name clause is an ANSI 74 addition to the existing SPECIAL-NAMES

paragraph. The ANSI74 system dollar option must be set in order to make use

of this feature.

Option 2 of the alphabet-name clause can be used to construct a special
collating sequence in the SPECIAL-NAMES paragraph using the NATIVE (EBCDIC)
character set.

The Options are és follows:

Option 1: STANDARD-1
, alphabet-name IS NATIVE ]
BCL
Option 2:
— THROUGH
literal-1 literal-2
THRU

ALSO literal-3 |,ALSO literal-4
, alphabet-name IS -

THROUGH
literal-5 literal-6
THRU

ALSO literal-7 [ ALSO literal—S]
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The literals specified in Format 2 of the alphabet-name clause are implemented

as follows:

a.

b‘O

If numeric, they must be unsigned integers and must have a value from
1 through 256.
If nonnumeric and associated with the THROUGH or ALSO phrase, they

must be one character in length.
In Format 2 of the alphabet-name clause, a given character must not
be specified more than once in an .alphabet-name clause.

The general rules regarding the alphabet—name clause are as follows:

1.

Rule 1:

Rule 2:

Rule 3:

The alphabet-name clause provides a means for relating a name to a
specified character code set and/or collating sequence. When alphabet-
name is referenced in a PROGRAM COLLATING SEQUENCE clause, the
alphabet-name clause specifies a collating sequence. When referenced
in a CODE-SET clause, it specifies a character code set.

If the STANDARD-1 phrase is specified, the character code-set or
collating sequence is ASCII.

If the NATIVE phrase is specified, the character code-set or collating
sequence is EBCDIC.

If the BCL phase is specified, the character code-set or collating
sequence is BCL,

If Format 2 is specified, the alphabet-name may not be referenced in

a CODE-SET clause. The collating sequence identified is that defined
according to the following rules:

The value of each literal specifies:

The ordinal number of a character within the native character set, if
the literal is numeric. This value must not exceed the value which
represents the number of characters in the native character set.

The actual character within the native character set, if the literal
is non-numeric. If the value of the non-numeric literal contains
multiple characters, each character in the literal, starting with the
leftmost character, is assigned successive ascending positions in the
collating sequence being specified.

The order in which the literals appear in the alphabet-name clause
specifies, in ascending seqeunce, the ordinal number of the character
within the collating sequence being specified.

Any characters within the native collating sequence, which are not
explicitly specified in Format 2, assume a position in the collating
sequence being specified, greater than any of the explicitly specified
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Rule

Rule

Rule

Rule

characters. The relative order within the set of these unspecified.
characters is unchanged from the native collating sequence.

If the THROUGH phrase is specified, the set of contiguous characters
in the native character set beginning with the character specified by
the value of literal-1l, ending with the character specified by the
value of literal-2, is assigned a successive ascending position in
the collating sequence being specified. In addition, the set of
continguous characters may be in either ascending or descending order.
If the ALSO phrase is specified, the characters of the native
character set specified by the value of literal-1l, literal-3,
literal-4,..., are assigned to the same position in the collating
sequence being specified.

The character that has the highest ordinal position in the program
collating sequence specified is associated with the figurative
constant HIGH-VALUE.

The character that has the lowest ordinal position in the program
collating sequence specified is associated with the figurative
constant LOW-VALUE.

Refer to Appendix B for a description of the ANSI 74 implementations.



INPUT—-OUTPUT SECTION

INPUT-OUTPUT SECTION

The INPUT-OUTPUT SECTION contains information concerning files to be used in
the object program, the manner of recording used or to be used, special rerun
points, and the presence of any multiple-file tape.
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FILE-CONTROL

FILE-CONTROL

The FILE-CONTROL paragraph names each file, identifies the file medium, and
allows particular hardware assignments. This paragraph also specifies alter-
native input-output areas. The format for FILE-CONTROL consists of two
~options which are:

Option 1:
FILE~-CONTROL. COPY library-name

THRU
FROM seq.no.:][{ﬁ{-ﬁaUGH} seq. no.]

REPLACING word-1 BY text-1
[,word-2 BY text-z]...].

Option 2:

FILE-CONTROL.

SELECT -[%%g%%b ][éECEIVED BY {%%%EBEHQE}] [QPTIONAL] file-name

ASSIGN TO integer—1 [* integer-2] [INTERCHANGE]
DIRECTI hardware-name-1 [, hardware—name-2]

(oR hardware-name-3 [, hardware-name-4] ...J
AREA ,
[SINGLE] [BY {CYL INDER }) [SAVE]
8 NO '
;RESERVE  ( integer-3 ALTERNATE gggﬁs]
data-name-1 A

g

L

;  ACCESS MODE IS <SE UENTIAL>

i \ FILESLIMITS ARE| |literal-1l [|\THRU literal-2

{FILE-LIMIT IS } {data-name-Z}{THROUGH} <‘”¢a‘name'3>
END

RANDOM

[; ACTUAL KEY IS data-name-4].

[; ORGANIZATION IS SEQUENTIALJ

[; FILE STATUS IS data—name—S].

With the exception of the ASSIGN clause which must follow the SELECT clause,
the clauses may appear in any order,

Each file described in the DATA DIVISION must be named once and only once as
file~name in the FILE-CONTROL paragraph. Each file specified in the SELECT
clause must have a File Description entry or a Sort-Merge File Description
entry in the DATA DIVISION.
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COPY Function
For a discussion of the COPY function refer to Section 8, THE COBOL LIBRARY.

SELECT Clause

Each file described in the DATA DIVISION must be named once and only once as a
file~name in the FILE-CONTROL paragraph following the key word SELECT. Each
selected file must have a file description entry in the DATA DIVISION. Hyphens
should not be imbedded in file—name so as to avoid operational problems of the
MCP. Selection of file-names should be done judiciously since these names

must be used when control cards are needed. Although the compiler allows
file-names to be up to 30 characters in length, the MCP will allow up to 17
characters and truncate any excess. File—-names containing embedded hyphens or
having a digit as the first character of the name, must be enclosed in quotes

in MCP messages and control cards.

If LOCAL is used, then the file is a formal parameter for a procedure and may
only be named in WITH and USING clauses in the declarative USE statement asso-

ciated with this procedure.

The OPTIONAL clause may only be specified for input files. Its specification
is required for input files that are not necessarily present each time the

object program is executed.

Files and direct files may be declared GLOBAL by an extension to the syntax
of the SELECT clause.

Example:
SELECT GLOBAL FYLE ASSIGN TO DIRECT DISK.

There is a restriction for non-direct files when the GLOBAL clause is used.
The first record description must match a similar record description for the
file in the host, by name and array type. (The $ option GLOBAL has no effect
on ENVIRONMENT DIVISION or FILE SECTION entries.)

The ASSIGN clause must be used to associate an input or output file with the
proper hardware device, The full USASI-1968 and ANSI-1974 syntax for '"Hardware-
name'" is recognized by this compiler. '"Hardware—name-1l'" is used by the compiler
for device assignment. The remaining hardware—names are ignored. Except in the
case of sort files and disk files, integer—-1l is optional and used for documenta-
tion only. (Refer to the B 7000/B 6000 System Software Operational Guide,
Volume 1, Form No. 5001563, for information concerning SORT files.)




FILE-CONTROL

If a file is assigned to integer-1 SORT-TAPES, then integer—1 must be between
3 and 8, inclusive, and the RESERVE integer—3 ALTERNATE AREAS option is pro-
hibited unless integer—-3 equals 1.

If a file is assigned to SORT DISK AND integer—1 SORT-TAPES, then integer-1

must be between 3 and 8, inclusive.

DIRECT hardware-name is a B 7000/B 6000 extension which provides the user pro-
grammatic control of input—output operations and the ability to use the same

input or output file in two or more asynchronously processed programs.

When DIRECT hardware—name is used, no input-output buffers are assigned and
the physical records of the file are read directly into or written directly
from the WORKING-STORAGE area provided by the programmer. The RESERVE ...
and FILE-LIMIT(S) ... clauses are not used on DIRECT files.

The ASSIGN TO integer-1 DISK is used to designate the maximum number of logical
records to be placed in a file on disk., It must be specified only for files
which are to be created on disk. For the integer—1 * integer—-2 DISK option, a
file may be thought to contain partitions or areas. Each area is indepen-
dently allocated when actually referenced. For example, a file which oc-
casionally contains 10,000 records, but normally only 1000, may be divided

into 10 areas, each with 1000 records by stating: ASSIGN TO 10 * 1000 DISK.

When only one integer is specified, the file will consist of a single area of
"integer'" size., When neither of the integers are specified, the MCP will make
the assignment based on the values available for an existing file of the same
name at execution time and, in fact, use the disk area and the header of the
existing file. If no file exists with the identical title, at execution time,
then the value 20 * 1000 is assigned by the MCP.

When this '"area size'" option is used, the maximum value permitted for integer-1
is 1000; for integer—-2, 1,048,575.

The SAVE option, when used with the SELECT clause, provides system compat-
ibility with B 3700 COBOL. This feature is available only while the B2500
system option is set. Refer to Appendix C for additional information con-
cerning the B 2500 system dollar option.

Using the SAVE option in the SELECT clause causes the PROTECTION attribute to
be given the value protected in the file description,
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RESERVE Clause

The RESERVE option allows an additional number of input or output buffers to
be supplied for file—name. Two buffers are automatically supplied when the
option is omitted. If NO is used, then only one buffer is reserved (minimum
specification). When a RESERVE clause is present, the integer value of
integer-3 or data-name-1 determines the number of buffers supplied, in addi-
tion to the minimum number of one. Data-name-1 is used for dynamic allocation
of buffers and must be defined as an elementary numeric item.

For object program efficiency, do not reserve more alternate areas than are
needed in the program. Also, do not specify NO ALTERNATE AREAS for a file
unless the references to the files are very infrequent. The advantage of
two and only two output areas being supplied automatically (in the absence
of the RESERVE option) is increased efficiency in the object program.

Disk File Options

The FILE-LIMIT, ACCESS MODE, and ACTUAL KEY clauses apply to disk files and
dispack files. (The ACCESS MODE and ACTUAL KEY clauses are also used with data
communications files, but their meanings are slightly different. All program-

ming considerations for data communications files are discussed in Section 10.

FILE-LIMIT Clause

In the FILE-LIMIT clause, the pair of operands associated with the key word
THRU represents a logical segment of the file. The values of data-name-2
and data-name-3 or literal-l and literal-2 correspond to the low and high
values of the ACTUAL KEY of records available to the program; that is, the
logical beginning of a disk file is considered to be that address repre-
sented by literal-l or data-name-2, The operand END specifies that the

end of the disk file is to be the last record written before use of the
file as input.

The value of the data items as specified in the FILE-LIMIT clause is utilized
by the system only at the time that the associated disk file is opened by
the execution of the OPEN statement.

In order to ensure that FILE-LIMITS will work correctly, the file must be
opened explicitly by an OPEN statement. If data-names are declared to be
file-limits, the value of those items at the time of the OPEN statement
determines the limits of the file while it is open. Opening the file by
setting the attribute MYUSE and OPEN may cause unpredictable AT END or
INVALID KEY branching to be taken for subsequent READ or WRITE statements.

FILE-LIMITS may be used on either RANDOM or SEQUENTIAL input, output, and
I/0 files.
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ACCESS Clause

When ACCESS MODE SEQUENTIAL is specified, records are handled sequen-
tially. The next record to be read or written is that contiguous to
the current record. No ACTUAL KEY entry is necessary for the SEQUENTIAL

mode.

If the ACCESS MODE RANDOM clause is specified, the ACTUAL KEY entry must also
be specified. In this case, the MCP obtains each record randomly; the next’
record to be read or written is that record addressed by the ACTUAL KEY entry.

When the ACCESS clause is not specified, ACCESS SEQUENTIAL is implied.

ACTUAL KEY Clause

The ACTUAL KEY clause is optional for sequential access files. When a
SEQUENTIAL access file specifies an ACTUAL KEY, data-name-4 will be updated to
contain the relative record number of the current record. The current record
is the most recently read or written data record. Sequential access files
opened input or output increment the value of actual key by 1 for each READ or
WRITE. Sequential access files opened input-output, also increment by 1,
except when a record is updated with a WRITE following a READ; thus, properly
reflecting the current record number at all times.

For sequential files whose ACTUAL KEY is specified:

a. The MCP will always copy its internal key into the ACTUAL KEY, ex-
cept for DIRECT files which must use a direct area attribute.

b. Programmatic changes of the ACTUAL KEY will not alter the access
sequence of a serial file unless a SEEK is explicitly given after
altering the ACTUAL KEY and prior to a READ or WRITE. For example:

MOVE 80 TO ACT-KEY.
SEEK MASTER-FILE.

The above statements show how to set an ACTUAL KEY to point to a

particular record and then resume processing at record #80.

c. When a SEEK statement is used to start the accessing of the sequen-
tial file at a particular point within the file, the contents of
ACTUAL KEY cannot contradict the FILE-LIMITS restriction (i.e., the
ACTUAL KEY value must be within the specified bounds of the file).
If the ACTUAL KEY value is not within the specified bounds, an
INVALID KEY error occurs when the file is accessed.

5-16



FILE-CONTROL

If the ACCESS MODE RANDOM clause is specified, the ACTUAL KEY entry must
contain the relative record-number of the record to be read or written. The
contents of data-name-4 are used by the SEEK statement (or, in its absence,
the READ and WRITE statements) to locate a specific disk record. Therefore,
the location (address) must have been placed in data-name-4 prior to the exe-
cution of a SEEK, READ, or WRITE statement.

Values of data-name-4 are controlled by the programmer. The value may
range from 1 to N, where N equals the number of records on the file or as
limited by the FILE-LIMITS clause. The ACTUAL KEY gives the relative
position of the record within the file. For optimum results, the ACTUAL
KEY should be a data-name that is defined as a non-contiguous item (77
level) within the WORKING-STORAGE SECTION and should have a PICTURE of
9(11) and be COMPUTATIONAL-1l. In all cases, data-name must be a nu-
meric integer.

ORGANIZATION/FILE STATUS Clauses
When the ANSI74 system dollar option is set, the ORGANIZATION and FILE STATUS

clauses for sequential I/O files can be specified.

If the ORGANIZATION clause is omitted, sequential organization is assumed.

The FILE STATUS data-name-5 must be declared as a two-character data item of
category alphanumeric. Following the execution of all I/O statements, the
appropriate value is stored in the FILE STATUS data item. The following table
shows the values stored into the FILE STATUS data item and their corresponding
meanings:

"00" SUCCESSFUL COMPLETION
10" END OF FILE

"30" PARITY ERROR

91" SHORT BLOCK

g2 DATA ERROR

"96" BREAK ON OUTPUT

"o SECURITY VIOLATION
"'98" I-0 TIME LIMIT

""99" UNEXPECTED I-0 ERROR

Refer to Appendix B for a description of the ANSI 74 implementations.
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The allowable entries for hardware—name are as follows:

TAPE
BACKUP[ DISK PETAPE
TAPE OR DISK N
READER-SORTER
CARD-PUNCH REMOTE
CARD-READER PRINTER TADE
{CARD-READERS PRINTERS | [OR]  [BACKUP] %%%% & DISK
TAPE OR DISK
DIRECT TAPE
] PUNCH | [OR] ( DISK
DISK TAPE OR DISK

DISKPACK AREA
{DISKPACKS} [SINGLE] [BY {CYLINDER}]

DISPLAY-UNIT

INTERCHANGE ’
INTERCHANGE {SQRT-TAPE }
K EVBOARD SORT-TAPES
MERGE SPO
MESSAGE-PRINTER {TAPE }
PACKED TAPES

TAPE7

PAPER-TAPE-P H

PAPER-TAPFE-READER TAPE9

{READER }
READERS

DISKPACKS SORT-TAPE

ISK TAPE
DISK A . TAPES
SORT ( DISKPACK AND integer
SORT-TAPES

When TAPE or TAPES is specified, an assignment is made to the first available

tape unit encountered. PETAPE specifies phase—encoded tape unit,

BACKUP infers PRINTER unless PUNCH is specified.
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1-O-CONTROL

The I-0-CONTROL paragraph specifies blocking techniques, file location on

multiple file reels, and shared memory areas.
The format for this paragraph consists of the following two options:

Option 1:

I-0-CONTROL.. COPY library—name

[ FROM seq. no'][{%%%gUGH} seq. no.]

[ REPLACING word-1 BY text-1

[, word-2 BY text-2] ... ]
Option 2:
I-0-CONTROL .
[APPLY comment entry]
[; MULTIPLE FILE TAPE CONTAINS [file-name-1] [POSITION integer-1] ...]...
[; SAME [%%%%ED]AREA FOR file-name-2 {,file-name-S}...] ..
. DISK } . - S 1am -
[, RERUN ON {EISKEACK EVERY integer-2 RECORDS OF file-name-4 ...].

For a discussion of the COPY function, refer to Section 8, the COBOL LIBRARY.
The I-0-CONTROL paragraph may be omitted in the absence of any clause entries.

The APPLY clause is for documentation only. Its intent is to indicate the
blocking format of the file. (See RECORD CONCEPTS in Section 6.) The
comment entry can contain any text except the words MULTIPLE, SAME, RERUN,
or the character period.

More than one file may be read from or written to a single reel by listing
these files in the MULTIPLE FILE TAPE CONTAINS clause in the I—-O—CONTROL
paragraph of the INPUT-OUTPUT SECTION.

Use one clause for each multiple file tape. The titles of all the files

listed in a given clause should have a common volume-ID.

After each file is read or written, CLOSE file-name WITH NQ REWIND and
execute an OPEN file-name WITH NO REWIND for the next file. If the volume-ID
is correct, it will be written to or read from the same reel.
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The use of SAME RECORD AREA is implemented for non-DIRECT files having a
common internal mode and maximum record size.

The internal mode for each file is obtained from the usage of the first
record description for that file. The maximum record size for each file
is obtained from the maximum length record size declared.

The SAME AREA and SAME SORT AREA clauses are used for documentation purposes
only, as the operating system assigns memory for buffers only when the file
is open.

The RERUN specifies that after reading integer—2 records from (or writing
integer-2 records to) file—name—-4 a check-point will be written to disk
or diskpack so that the program may be restarted at a selected point.
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Figure 5-1 illustrates the manner in which the ENVIRONMENT DIVISION is coded.

CODING THE ENVIRONMENT DIVISION
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6. DATA DIVISION

GENERAL

The third part of a COBOL source program is the DATA DIVISION. The DATA
DIVISION describes the data that the object program is to accept as input,
to manipulate, to create, or to produce as output. Data to be processed
falls into three categories:

a. That which is contained in files and enters or leaves the internal
memory of the computer from areas of the FILE, REPORT, DATA-BASE,
or LOCAL-STORAGE SECTION.

b. That which is developed internally and placed into intermediate
areas of the WORKING-STORAGE SECTION.

c. Constants which are defined by the user in the CONSTANT SECTION.

The DATA DIVISION begins with the reserved words DATA DIVISION followed by
a period. Immediately after is the provision for the specification of a
PREPARED FOR clause:

DATA DIVISION. [PREPARED FOR system-name, ]

The PREPARED FOR clause appears on the same line as the heading DATA DIVISION,
separated by one or more spaces. The clause consists of the reserved words
PREPARED FOR followed by any system—-name and/or comment entry. This clause
is optional and is used for documentation only.



The following gives the general format of the sections in the DATA DIVISION,
and defines the order of their presentation in the source program.

DATA DIVISION, [ PREPARED FOR system-name, ]

FILE SECTION,

file—~description—entry
[record-description-entry] ... | ...
sort—-merge-description—entry

~

DATA-BASE SECTION.

e

[01 [internal-set-name] INVOKE set—name:)..,]

~
WORKING-STORAGE SECTION.

-

[77—1eve1—description—entry]
record-description-entry

(%ONSTANT SECTION.

[77—level—description-entr%]
record-description-entry

E;INKAGE SECTION,

[77—1eve1—description-entry] }
record-description-entry

LOCAL-STORAGE SECTION,

[_LQ local-storage—name.

[77-1eve1-description-entryJ
L record—-description—entry

(REPORT SECTION.

[report-description-entry {report-group-description-entry} eeo] ...J



Each section of the DATA DIVISION is optional and may be omitted from the
source program if not needed. However, if a section is included, it must be
incorporated in order of appearance shown above. These sections are described
on the following pages. ‘

The file description defines information pertaining to the physical aspects
of a file. Such items as number of records in a block, identification of
records in the file, the presence or absence of labels, etc., are included
to describe the entire file,

The record description presents logical characteristics of each record. This
includes the layout of items within each record type, size of various items
in the record, indication of the range of values for each item, picture

of the contents of each item, whether the item is signed or not, and the
usage of an item within the program. All of these parameters may be utilized
to define logical characteristics of each record.

The WORKING-STORAGE, CONSTANT, LINKAGE, and LOCAL-STORAGE SECTIONS are com-
prised of internal record descriptions and individual unrelated items, which
are described as record entries, or parts of record entries.

The REPORT SECTION is described in section 11.

In summary, the DATA DIVISION contains information pertaining to the data to
be used by the program: the files used, the records contained in each file,
and items comprising each record; in addition, working storage and constants
may be specified.



FILE AND RECORD CONCEPTS

FILE AND RECORD CONCEPTS

The approach taken in defining file information is to distinguish between
the physical aspects of the file and the conceptual characteristics of the
data contained within the file,

Physical Aspects of a File

The physical aspects of a file describe the data as it appears on the input
or output media and include such features as the following:

a. The mode in which the data file is recorded on the external medium,
b. The grouping of logical records within the physical limitations of
the file medium.

c. The means by which the file can be identified.

Conceptual Characteristics of a File

The conceptual characteristics of a file explicitly define each logical entity
within the file itself. 1In a COBOL program, the input or output statements

refer to one logical record.

It is important to distinguish between a physical record and a logical record.
For COBOL a logical record is a group of related information, uniquely identi-

fiable, that is treated as a unit.

A physical record is a physical unit of information whose size and recording
mode ‘are convenient to a particular computer for the storage of data on an

input or output device. The size of a physical record is hardware-dependent
and bears no direct relationship to the size of the file of information con-

tained on a device.

A logical record may be contained within a single physical unit; or several
logical records may be contained within a single physical unit; or a logical
record may require more than one physical unit to contain it. There are
several source-language methods available for describing the relationship

of logical records and physical units. Once the relationship has been
established, the control of the accessibility of logical records as re-
lated to the physical unit is the responsibility of the operating system,

In this manual, reference to records means to logical records, unless the
term "physical record" is specifically used.

The concept of a logical record is not restricted to files but may be applied
to all sections of the DATA DIVISION,



FILE AND RECORD CONCEPTS

Record Concepts

The record description consists of a set of DATA DESCRIPTION entries which
describe the characteristics of a particular record. Each DATA DESCRIPTION
entry consists of a level-number followed by a data-name, followed by a
series of independent clauses, as required.

Example:
01 ITEM-ONE SIZE 6.

The maximum size of a record description (i.e., the sum of the maximum sizes
of all the items subordinate to an 01 level item) is restricted by the ex-
plicit or implicit USAGE of the 01 item. For USAGE of DISPLAY, DISPLAY-1l or
ASCII, the maximum size is 65,535 characters. For USAGE of COMP, COMP-1,
COMP-4, COMP-5, INDEX, EVENT, LOCK or CP, the maximum size is 65,535 words.
For USAGE of COMP-2, the maximum size is 65,535 digits.



LEVEL NUMBERS CONCEPT

LEVEL NUMBERS CONCEPT

The concept of hierarchy is inherent in the structure of a logical record,
This concept arises from the need to specify subdivisions of a record for
the purpose of data reference, Once a subdivision has been specified, it
may be further subdivided to permit more detailed data referral. In other
words, level numbers define the interrelationship of the items comprising
the record and allow the programmer to access individual items or groups
of items.

The most basic (least generic) subdivisions of a record, that is, those not
further subdivided, are called elementary items; consequently, a record is
said to consist of a sequence 6f elementary items, or the record itself may
be an elementary item.

In order to refer to a set of elementary items, the elementary items may
be combined into groups. Each group consists of a named sequence of one or
more elementary items. Groups, in turn, may be combined into groups of two
or more groups, etc. Thus an elementary item may belong to more than one
group.

In COBOL, the item relationship is specified by the use of a series of level
numbers, These numbers may range from 1 thru 49, (Special level numbers
of 66, 77, and 88 are discussed later.)

Each record of a file begins with the level number 1 (which may also be
written as 0l1). This number is reserved for the record name only, as the
most generic grouping. Less inclusive groupings are given higher numbers
(not necessarily successive) up to a limit of 49. Figure 6-1 illustrates
a form of level construction.

The smallest elements of the description are called elementary items. 1In
figure 6~1, EMP-NO, EMP-COST-CENTER, EMP-LAST-NAME, EMP-FIRST-NAME, and
EMP-M-INITIAL are all elementary items, as well as EMP-ANNUAL-SALARY, EMP-
MONTH, EMP-HDAY, EMP-HYEAR, EMP-GROSS, EMP-HOSPITAL, EMP-LIFE, EMP-FICA, EMP-
STATE-TAX, EMP-WITHHOLDING, EMP-LMONTH and EMP-LDAY. None of these items are
further subdivided; therefore they are called elementary items.

Each elementary item belongs to one or more groups. In the example, EMP-
HOSPITAL is a part of the EMP-INSURANCE group. EMP~INSURANCE, in turn, is
part of the EMP-DEDUCTIONS group, which is part of the EMP-PAY-DATA group.
Therefore, a group is defined as being composed of all group and elementary
items described under it, until a level number equal to or less than the
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LEVEL NUMBERS CONCEPT

group level number is encountered. In the example, EMP-PAY-DATA group in-
cludes all items to, but not including, EMP-LAST-REVIEW (which has an equal
level number). Likewise, EMP-DEDUCTIONS group includes all subsequent
items up to, but not including, EMP-LAST-REVIEW (which has a level number
less than EMP-DEDUCTIONS).

Level numbers used in defining successively smaller groupings, working
toward an elementary item, are given in larger values. Although it is not
necessary that they be consistent or consecutive, a level number must not
exceed 49,

A level number immediately following the last elementary item of a group
must have a value of less than or equal to the level number for that group
and equal to the level number of some previous group. An exception is that
level number 1 (or 01l) is reserved exclusively for identifying the beginning
of a record description.

In the above example, the rule prohibits EMP-ANNUAL-SALARY from having a
level number of 2 (or 02). Likewise, the entry name EMP-LAST-REVIEW could
not have had a level number of 10 or 06 because, in the example, no pre-
vious group appears with either of these levels. As a completely separate
group, it could only have a level number the same as that of the major
groups previously shown,

Figure 6-2 illustrates another way to visualize the concept of level num-
bers by using the same example,



LEVEL NUMBERS CONCEPT

A

~

B

xmm_grcz

— MmM<Orvgm

-

b

H38WNN-33A0TdN3
¥3LNID-1S02 | IMAzZ2mOo 4w oo

\Q
EMPLOYEE INFORMATION
. A\ A ~A~8
k)
-
EMPLOYEE- | ANNUAL-| DATE PAY DATA 2{;
NAME SALARY|HIRED 2 -
NORMAL DEDUCTIONS :
GROSS
N Y - )
INSURANCE TAXES
,_~_T_~,,—A_T_~.,,_—~._, =
LI SRR IR AR AR NN NN NN RN N aun|
r . » 2O z x © ) @ £ 29
@ 85 z 2<% 2 @ & § 3y 3 gx
4 £ A 3 S m r 7
z Lm £ T 7 2 P ' o T
= 4 @ @ ] = Lo =4
m 54 F 3 > m z
> > 17} )
r 2 (] (e}
< 2

Figure 6-2, Concept of Level Numbers



QUALIFICATION

' _QUALIFICATION

Every user—defined name explicitly referenced in a COBOL source program must
be uniquely referenced either because no other name has the identical spelling
and hyphenation or because it is unique within the context of a REDEFINES
clause, -or because the name exists within a hierarchy of names such that re-
ference to the name can be made unique by mentioning one or more of the
higher—level names in the hierarchy. These higher—level names are called
qualifiers‘and this process that specifies uniqueness is called qualification.
Identical user—defined names may appear in a source program; however, uniqueness
must then be established through qualification for each user-defined name
explicitly referenced, except in the case of redefinition. All available
qualifiers need not be specified so long as uniqueness is established. Re-
served words naming the special registers require qualification to provide
uniqueness of reference whenever a source program would result in more than

one occurrence of any of these special registers,

The hierarchy of qualification is as follows: names associated with a level
indicator are the most significant; then names associated with level-number
01, then those names associated with level—number 02, ... , 49. A section-
name is the highest (and the only) qualifier available for a paragraph—name,
Thus, the most significant name in the hierarchy must be unique and cannot
be qualified. Subscripted or indexed data—names and conditional variables,
as well as paragraph—names and data—-names, may be made unique by qualifica-
tion. The name of a conditional variable can be used as a qualifier for

any of its condition—names.

Regardless of the available qualification, no name can be both a data—name
aind a procedure—name.

Qualification is performed by following a data—-name or a paragraph—name by
one or more phrases composed of a qualifier preceded by IN or OF, IN and
OF are logically equivalent.
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QUALIFICATION

The format for qualification consists of five options which are shown below:

Option 1:

{data—name-l

condition—name }

Option 2:

==

{ } file—~name
\.

paragraph—name {QF-} section—name

Option 3:

LINAGE-COUNTER {

Option 4:

PAGE-COUNTER
LINE-COUNTER

Option 5:

data-name-3 <

IN

} file—name

==

} report—name

==

([ IN
OF data—name—4

IN
\ OF report—-name

IN

=

([ () A )
OF | data—-name-2 OF file—name

\
} report-name]
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QUALIFICATION

The rules for qualification are as follows:

a,

b.

Each qualifier must be of a successively higher level and within the
same hierarchy as the name it qualifies.

The same name must not appear at two levels in a hierarchy so that
the name would appear to qualify itself.

If a data—name or a condition—name is assigned to more than one data
item in a source program, the data—name or condition—name must be
qualified each time it is referred to in the PROCEDURE D IVISION,
ENVIRONMENT DIVISION, and DATA DIVISION (except REDEFINES where, by
definition, qualification is unnecessary).

A paragraph—name must not be duplicated within a section. When a
paragraph—name is qualified by a section—name, the word SECTION must
not appear. A paragraph—name need not be qualified when referenced
within its own section.

A data—name cannot be subscripted or indexed when it is being used
as a qualifier,

A name can be qualified, even though it does not need qualification;
if there is more than one combination of qualifiers that ensures
uniqueness, then any such set can be used.

LINAGE-COUNTER must be qualified each time it is referenced if more
than one File Description entry containing a LINAGE clause has been
specified in the source program,

PAGE-COUNTER and LINE-COUNTER must be qualified each time they are
referenced if more than one Report Description entry has been speci-

fied in the source program.

In the example below, all item descriptions (except the data—-name PREFIX) are

unique.

In order to refer to either PREFIX item, qualification must be used.

Otherwise, if reference is made to PREFIX only, the compiler would not know
which of the two is desired. Therefore, in order to move the contents of one
PREFIX into the other PREFIX, the PROCEDURE DIVISION must be coded with one

of the following sentences:

6-12

MOVE PREFIX IN ITEM-NO TO PREFIX OF CODE-NO,

MOVE PREFIX OF ITEM-NO TO PREFIX IN MASTER-FILE,

MOVE PREFIX OF TRANSACTION-TAPE TO PREFIX IN CODE-NO.
MOVE PREFIX IN TRANSACTION-TAPE TO PREFIX IN MASTER-FILE,



QUALIFICATION

Example:
01 TRANSACTION-TAPE ., . . 01 MASTER-FILE . .
03 ITEM-NO . . . 03 CODE-NO . .
05 PREFIX . . . 05 PREFIX , . .
05 CODE . . . 05 SUFFIX . .
03 QUANTITY . . . 03 DESCRIPTION .
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TABLES

TABLES

Frequently, the need arises to describe data that appears in a table (i.e.,
array, list, etc.). For example, a master record might contain 16 total
fields, and these might be described as TOTAL-ONE, TOTAL-TWO, etc. However,
this requires 16 data-names, and each total must be individually referenced
in the PROCEDURE DIVISION. A more powerful way to describe the field is:

TOTAL . . . OCCURS 16 TIMES.

Elements of a table are referenced thru the use of subscripting or indexing.
An element of a table is represented by an occurrence number,

The elements of a table may contain subordinate fields. For example:

02 TOTAL SIZE 24 . . . OCCURS 16 TIMES.
03 TOTAL-A . . . PICTURE 9(6).
03 TOTAL-B . . . PICTURE 9(6) OCCURS 3 TIMES.

Also, as shown above, OCCURS may be nested to describe tables of more than
one dimension by applying an OCCURS clause to a subordinate name. Standard
COBOL limits tables to three-~dimensions; however, because of the unique hard-
ware features of the B 7000/B 6000, OCCURS may be nested to any desired depth
up to the limit of 49 imposed by the range of level numbers. Figure 6-3
shows an example of a multi-dimensioned table.

In the WORKING-STORAGE and CONSTANT SECTIONS, initial values of elements with-
in tables are specified in one of the following ways:

a. The table may be described as a record by a set of contiguous data
description entries, each of which specifies the VALUE of an ele-
ment, or part of an element, of the table. In defining the record
and its elements, any data description clause (SIZE, USAGE, PICTURE,
etc.) may be used to complete the definition, where required. This
form is required when the elements of the table require separate
handling due to synchronization, USAGE, etc. 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 the OCCURS
clause, must not contain VALUE clauses. See example 1, below,.
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TABLES

b. When the elements of the table do not require separate handling,
the VALUE of the entire table may be given in the entry defining
the entire table. The lower-level entries will show the hierarchical
structure of the table; lower-level entries must not contain VALUE
clauses. See example 2, below.

Example 1:

01 W-S-TOTS.
03 FILLER SIZE 24 VALUE IS ZEROS.
03 CARDIMAGE-VALUES SIZE 80.

01 R-TOTS REDEFINES W-S-TOTS.
03 TOT PIC 9(4) OCCURS 26 TIMES.

Example 2:

03 FACTORS SIZE 25 VALUE '1000310011100321009610184" .
05 Y-FACTOR PIC 9(5) OCCURS 5 TIMES,
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Figure 6-3. Coding of Multi-Dimensioned Table
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' SUBSCRIPTING

Subscripts can be used only when reference is made to an individual element
within a table of like elements that have not been assigned individual data-
names. (Refer to the OCCURS clause,)

The subscript can be represented by a numeric literal that is an integer, by
a formula (whose result must be a positive value and will be truncated to an
integer by the compiler), or by an identifier. The identifier must be a
numeric elementary item that represents an integer.

The subscript may be signed and if signed must be positive. The lowest per-
missible subscript value is 1. This value points to the first element of the
table, The next sequential elements of the table are pointed to by subscripts
whose values are 2, 3, ... . The highest permissible subscript value, in any
particular case, is the maximum number of occurrences of the item as specified
in the OCCURS clause. Violation of this rule will cause the object program to
terminate with an INVALID INDEX message.

The subscript, or a set of subscripts, identifying the table element is en-
closed in parentheses. The table element data—-name appended with a subscript
is called a subscripted data—name or an identifier. When more than one sub-
script appears within a pair of parentheses, the subscripts may be separated
by commas and are written in the order of successively less inclusive dimen-
sions of the data organization.

The general format for subscripting is:

{ data—name

(subscript [,subscript] ...)
condition—name

For example, in figure 6-3, to reference the first volume, EN-VOLUME (1) is
written., If data—-name N contains the number of the volume desired, EN-VOLUME
(N) is written. If the data item PAGE-NO contains the number of the page de-
sired, then EN-HEADING (N, PAGE-NO) would reference the twelve—-character page
heading. To reference the heading on the fdllowing page, EN-HEADING (N, PAGE-
NO + 1) could be used, The fifth EN-WORD of the second EN-LINE of the first
EN-PARAGRAPH of the third EN-PAGE of the Nth EN-VOLUME would be referenced by
EN-WORD (N, 3, 1, 2, 5).

Where qualification and subscripting are both required, the qualification is
shown first, followed by the subscripting. For example, EN-PAGE OF EN-VOLUME
(N, PAGE-NO). EN-PAGE (N, 3) OF EN-VOLUME is incorrect. For further restric-
tions, refer to the discussion of identifiers in this section,
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INDEXING

References can be made to individual elements within a table of like elements
by specifying indexing for that reference. An index is assigned to that level
of the table by using the INDEXED BY clause in the definition of a table. A
name given in the INDEXED BY clause is known as an index—name and is used to
refer to the assigned index. The value of an index corresponds to the occur-
rence number of an element in the associated table. An index must be initial-
ized before it is used as a table reference. An index can be given an initial
value by either a SET or a PERFORM statement.

Direct indexing is specified by using an index—-name in the form of a subscript.
Relative indexing is specified when an index—name is followed by the operator
+ or =, followed by an unsigned integer numeric literal all delimited by the
balanced pair of separators left parenthesis and right parenthesis following
the table element data—name. The occurrence number resulting from relative
indexing is determined by incrementing (where the operator + is used) or de-
crementing (where the operator - is used), by the value of the literal, the
occurrence number represented by the value of the index. When more than one
index—name is required, they are written in the order of successively less
inclusive dimensions of the data organization,

At the time of execution of a statement which refers to an indexed table ele-
ment, the value contained in the index referenced by the index—name associated
with the table element must neither correspond to a value less than one (1) nor
to a value greater than the highest permissible occurrence number of an element
of the associated table. This restriction also applies to the value resultant
from relative indexing. Failure to observe this rule will cause the system to
terminate the program if an attempt is made to SET index—name TO a value which
is outside the bounds specified by the OCCURS clause. Using the UP BY or DOWN
BY options of the SET statement does not invoke bounds checking for the SET but
the program will still be terminated if an attempt is made to access beyond the
end of the 01 record.

The general format for indexing is:

-
¢ + N + \T
index—name literal-2 index—name literal—-4

data—name

{ L _ }(< >s< > ...)

condition—name
literal-1 literal—-3
\ ~ \ A
o -t
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IDENTIFIER

An identifier is a term used to reflect that a data-name, if not unique in
a program, must be followed by a syntactically correct combination of quali-

fiers, subscripts, or index-names necessary to ensure uniqueness.

The format for identifiers has two options which are as follows:

Option 1:
data~-name-1 data-name-2| ... OF file-name
IN report—name

[( subscript-1 [, subscript—n]...)]
Option 2: :

data-name-1 data-name-2| ...[{9%E file~name
IN report—name

( index-name-1 [ {f } literal-2] index-name-2 | {t} litera1-4f
2
literal—-1 literal—-3 eee)

Restrictions on qualification, subscripting, and indexing are as follows:

a. The commas as shown in both options are optional,
The data-name-2 must not itself be subscripted nor indexed.

c. Indexing is not permitted where subscripting is not permitted.

d. An index may be modified only by the SET, SEARCH, and PERFORM
statements. Data items described by the USAGE IS INDEX clause
permit storage of the values of index-names as data without con-
version. Such data items are called index data items.

e, Where more than one occurrence number is required for a data name
reference, it is illegal to use a data-name or formula subscript for
one occurrence number and an index-name for another. However, liter-

als and index-names may be mixed.
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FILE DESCRIPTION ENTRIES

The function of the FILE SECTION is to describe the files.

this section contains three options which are as follows:

Option 1:

(2)

Option 2:

file~name COPY library-name

FROM sequence—number]

THROUGH -
[:{TI-TRTJ——} sequence number]

(REPLACING word-1 BY  text-1
[,word-2 BY text-2]

FD file-name
) STANDARD
[ ; RECORDING MODE IS {_—__—NON-—STANDA.RD }]

;BLOCK CONTAINS [integer-1 TO] integer-2 | RECORDS

[;FILE CONTAINS integer-1 [EX integer—2] RECORDS

T

~

~

-
=
; LABEL {
.
-
; DATA {

CHARACTERS

WORDS

—_

COMPUTATION.

;RECORD CONTAINS [integer-3 TQ] integer-4 | COMP-2
COMPUTATIONAL-2

DISPLAY
| DISPLAY-1

STANDARD
%SIERE} {OMITTED [WITH MULTIPLE AT END]}J
S data-name-5 [ ,data-name-6]...

RECORD IS
RECORDS ARE} data~name=7 [,data—name-S]...]

data-name-9

;LINAGE IS {1nteger'5 } LINES]

-
~

e

; SAVE-FACTOR IS {integer-e }]

data-name-10

VA

. { V& 1D data-name-11
VALUE ) OF { i2 :

"\ VALTES {IDENTIFICATION} I8 {llteral-l }

LCODE—SET IS alphabet—nameJ.
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Option 3:

SD file-name

. . - CHARACTERS
[, RECORD CONTAINS [:1nteger 3 I0 [WORDS ]]

[; DATA { %%g%gSIERE} data-name-7 [,data-name-8].. ] .

For a discussion of the COPY function refer to section 8, THE COBOL LIBRARY.

A level indicator of FD or SD identifies the beginning of the file or sort-
file description and precedes a unique file~name or sort-file-name.

The file—name is the highest level qualifier within an FD or SD entry and its
associated record descriptions.

MCP control statements which reference a file of a program must specify the
file-name which follows the FD. The MCP limits the number of characters in a
file-name to 17. If more than 17 characters are specified in an MCP control
statement, only the first 17 (leftmost 17) characters are used by the MCP.
(Thus, if file-name is to be used in MCP control statements, the leftmost 17
characters must be unique.)

All semicolons are optional in the file description, but each complete

description entry must be terminated by a period.

The clauses which follow the name of the file are optional in many cases, and
their order of appearance is immaterial. Option 1 is used when the COBOL
library contains the file description entry; otherwise, option 2 or option 3
is used.

All data-names used in file description entries may be qualified; however,
they may not be subscripted or indexed.

All files selected in the FILE-CONTROL paragraph of the ENVIRONMENT DIVISION
must have a file description entry.
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BLOCK

The function of the BLOCK clause is to specify the size of a physical record
(block).

The format for the BLOCK clause is as follows:

CHARACTERS
BLOCK CONTAINS [integer-1 TO] integer-2 ( RECORDS
WORDS
The BLOCK clause is optional and should not be used if the logical records of

the file are unblocked; i.e., each physical block contains one logical record.

The clause may not be used with a SORT-FILE description or when DIRECT is
specified in the SELECT clause for the file.

For object program efficiency, the use of blocked records is recommended for
files assigned to disk or tape.

Fixed-size records (fixed size blocks) are handled more efficiently than
variable-size blocks (variable-size records).

If only integer-2 is specified, a fixed-size block of size integer-2 is
created or expected. The block size may be stated in either CHARACTERS,
WORDS, or RECORDS.

If integer-1 is specified a variable FILETYPE file will be created or expected
with integer-2 representing the maximum physical record size. The operating
system will write or read as many variable-length logical records as possible
to or from the maximum physical record size. A file is blocked only when
maximum blocksize is larger than maximum record size. It will be created as
an unblocked file when maximum blocksize is less than or equal to maximum
record size. The location of a field that is to contain the size of the
record written at object time is denoted in one of the following ways:

1. If a SIZE DEPENDING ON data-name is indicated on the 01 level-number
‘ in the record description (or PICTURE DEPENDING option if the 01 level

is elementary), then at each WRITE, the operating system will assume
that the data-name contains an integer representing the number of
characters to be written. If data-name specifies the data item which
occupies the first four INTMODE characters of the record, the file
attribute FILETYPE will be 1. If data-name is not a four character
item and/or data-name does not reference the first four characters of
the record (but data name is defined within the record description),
the action taken by the operating system is equivalent to the file
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attribute FILETYPE = 4. If data-name is defined external to the
record description, the action is equivalent to FILETYPE = 3.

2. If no SIZE DEPENDING or PICTURE DEPENDING is indicated in the 01l level
and the BLOCK clause specifies integer-1l and integer-2, it is assumed
that the first four characters of the record will contain the number
of characters to be read or written (equivalent to the file attribute
FILETYPE = 1).

Where there are multiple record descriptions for variable-length records, each
must have the DEPENDING clause specifying the same data-item, or each must
have no DEPENDING clause.

If the DEPENDING clause specifies a name inside the record, better output
action will result.

The BLOCK clause of the FD and the SIZE clause of the 01 level Record Descrip-.
tion are the only bases for determining the FILETYPE attribute.

When a file is assigned to disk, the user should be aware that the physical
disk segment size is 30 words and that®all physical READs and WRITEs will be
in multiples of this size; therefore, it is preferred that the block size used
be a multiple of 30 words.

The minimum block size for TAPE files is six words. When records are described
which are less than six words, the final bilock will be padded with hex zeros if
the block is less than six words. When such a block is input to a program, it
may result in extra records containing hex zeros being made available. Thus,
in a fixed length blocked file, such padded records may show upon input when
MAXRECSIZE is three words or less.

6-23



DATA RECORDS

Data Records

The DATA RECORDS clause is optional and serves only as documentation for the
names of data records and their associated file. The format for the DATA
RECORDS clause is as follows:

RECORD IS o o
DATA {E§§55ﬁﬁ§ ARE} data-name-1 [,data-name-2] ...

No syntax error will occur when a record declared for the file is not
listed in the DATA RECORDS clause.
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FILE

The function of the FILE CONTAINS clause is to specify either the total number
of records in a file, the areas in a file, or the area size of each area in a
file. The format for the FILE CONTAINS clause is as follows:

FILE CONTAINS integer-1 [EX integer-2 RECORDS ]

If integer-2 is not specified, integer-1 refers to the total number of records
in a file. If integer-2 is specified, integer-1 refers to the number of areas,
and integer-2 refers to the area size of each area in a file. The FILE
CONTAINS clause provides compatibility with B 3700 COBOL and is available

only while the B 2500 system dollar option is set. Refer to Appendix C for a
description of the B 2500 implementations.
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LABEL
The LABEL clause is used to specify the presence or absence of label infor-

mation.

The format for this clause is:

RECORD IS

LABEL {ms ARE OMITTED [WITH MULTIPLE AT END]

data-name-1 |,data-name-2]...

} STANDARD

If the LABEL clause is not used, STANDARD is assumed. OMITTED must be used if
an input file does not have standard labels or if labels are not desired on
output files. If the WITH MULTIPLE AT END phrase is specified, a CLOSE file-
name with NO REWIND followed by an OPEN will bypass the tape mark.

STANDARD or data—name—1l should be used if the user wishes to take advantage of
the automatic file allocation and handling procedures in the operating system.
(Disk devices maintain a directory instead of a system of labels.) The format
of labels is dependent upon the device containing the file. (See B 6700/B 7700
Sgg;em Software Handbook, Form No. 5000722, for label formats.) The file
handling procedures for tape recognizé either the B 5500/B 5700 standard

label, the B 2500/B 4700 standard label, the IBM 360/IBM 370 (USASI) standard
label, or the B 7000/B 6000 standard label on input files, and produce the

B 7000/B 6000 standard label on output files. The B 7000/B 6000 standard

label for tape is in a format compatible with the proposed USASI standard

i label for information exchange.

The format data-name-1 [,data—name-2] should be specified if user header and
trailer records are to be included in the B 7000/B 6000 standard tape label.
While these labels may be specified for any device, they will not be written
or read for files other than magnetic tape. The contents of user header and
trailer labels are accessed by user—-supplied label USE routines. These USE
routines are performed by the operating system's file handling routines on
file open, file close, and at volume (reel) switching time.

If user labels are specified, each must be exactly 80 characters in length
and must be the same USAGE (DISPLAY or DISPLAY-1) as the first record de-
scription for the file, The first four characters of the label are reserved
for the operating system. Figure 6-4 is an example of user label record

coding.
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LABEL RECORDS ARE XYZ, RST
VALUE OF ID IS '"STN0235";
DATA RECORDS ARE DATA1l.

01 XYZ SIZE 80.
02 COCODE PIC 9(4).
02 DIVCODE PIC 9(8).
02 SECTCODE PIC 9(3).
02 REQ-BY PIC X(65).
01 DATA1l,
02
02
01 RST.
02
02

Figure 6-4, Label Coding

The user can specify the creation of single file volumes or multi-file

volumes. In addition, the operating system will do volume switching for

either of the above cases when the data being written exceeds the capacity

of a volume, It will also do automatic volume switching on input when re-

quired. The tape format is shown as follows: (Note that * denotes a tape

mark and ** denotes end-of-reel.)

a. Single-File, Single Volume (Single Reel File)

Multi-Volume

VOL1 HDR1 HDR2
b. Multi-Volume File
VOL1 HDR1 HDR2
VOL1 HDR1 HDR2
c¢c. Multi-File Volume
VOL1 HDR1 HDR2
HDR1 HDR2
d. Multi-File,
VOL1 HDR1 HDR2
HDR1 HDR2
VOL1 HDR1 HDR2
VOL1 HDR1 HDR2
HDR1 HDR2

*
*

X

* ¥ ¥ ¥

*

DATA * EQOF1 EOF2 *k
(Multiple Reel File)
FIRST VOLUME DATA * EOV1 %k
LAST VOLUME DATA * EOF1 EOF2 *x*
(Multiple File Reel)
FILE 1 * EOF1 EOF2 *
FILE 2 * EOF1 EOF2 *x*
(Multiple File-Multiple Reel)
FILE 1 * EOF1l EQOF2 *
FIRST PART FILE 2 * EOV1 *x
PART OF FILE 2 * EQV1 *x
REMAINDER FILE 2 * EOF1 EQF2 *
FILE 3 * EOF1 EQF2 **
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User header labels may appear immediately after HDR2, and user's trailer
labels may appear after either EOF2 or EOVIL. '

To create or read multi-file volumes, the user must specify the same volume
name for all the files in the set. Only one file in the set can be opened
at a time. To create a multi-file volume, the user must CLOSE NO REWIND the
current file in the set and use OPEN OUTPUT NO REWIND for the next file in
the set. To handle input, the operating system will give back to the object
code an END-OF-FILE condition when an EOF label is encountered. The user

. then must CLOSE NO REWIND on the current file and OPEN INPUT NO REWIND on
the next (or some other) file in the set.

The EOV label, when encountered on input, is the sentinel by which the
operating system can detect when volume switching is required. This is done
by locating or requesting the operator to load a volume which has the same
volume name as the current volume and has a file section number (in HDR1)
one greater than the current volume.

After a tape mark has been read or written, normal action for unlabeled tape
files is a "reel switch," i.e., the tape mark is taken as an END OF REEL
condition. The LABEL clause specifying WITH MULTIPLE AT END allows the file
to be CLOSED WITH NO REWIND, re-OPENed, and reading or writing to be continued.
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LINAGE

The LINAGE clause specifies logically the number of lines to be written on
a printer page. It is ignored if the file is assigned to a device other
than a printer., The format for this clause is:

integer
LINAGE IS {;ata-nam%} LINES

When data-name is used, the data description must be that of a numeric
elementary item without any positions to the right of the assumed decimal
point.

The LINAGE clause provides a means of specifying the depth of a printed page;
the printed page may or may not be equal to the physical perforated continuous
form often associated with the page length. LINAGE is not permitted in the
same file description entry with the REPORT clause.

The value of integer, as specified in the LINAGE clause, will be used at the
time the file is opened by the OPEN statement to specify the number of lines
(written and/or spaced) on a printed page and to set the PAGESIZE attribute.
Integer must not be less than one.

The value of data—name, as specified in the LINAGE clause, will be used at
file OPEN and at each end-of-page to specify the number of lines (written and/
or spaced) for the next printed page.

A LINAGE-COUNTER is generated by the presence of the LINAGE clause. LINAGE-
COUNTER is synonomous with the LINENUM attribute. The rules governing the
LINAGE-COUNTER are as follows:

a, One LINAGE-COUNTER is supplied for each file described in the FILE

SECTION whose FD entry includes the LINAGE clause,
b. A LINAGE-COUNTER may be used as a numeric source operand by PROCEDURE

DIVISION statements. If more than one file has a LINAGE clause, then
all references to LINAGE-COUNTER must be qualified by the file name.

¢c. The LINAGE-COUNTER may not be used as a receiving operand by PRO-
CEDURE DIVISION statements.

d. LINAGE-COUNTER is automatically incremented by one each time a
WRITE statement is executed for the associated file, with the

following exceptions:

1. When the ADVANCING option of the WRITE statement is used with
the identifier-2 LINES option, the increment is the value of
identifier-2,

2. When the ADVANCING option of the WRITE statement is used with
integer LINES option, the increment is the value of integer.
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3. LINAGE-COUNTER is automatically reset to one when the ADVANCING
PAGE phrase of the WRITE statement is specified.

4. LINAGE-COUNTER is reset to one when the file is positioned to a
new page.

e, LINAGE-COUNTER is automatically set to one initially by the OPEN state-
ment,
f. The value of the LINAGE-COUNTER at any given time represents the
last line number printed or spaced on a logically printed page.
g. If the WRITE ADVANCING CHANNEL option is used, the contents of
, LINAGE-COUNTER will be unpredictable,
The "AT END-OF-PAGE'" clause can be used with WRITE statements for any file
assigned to a printer, regardless of whether or not a LINAGE clause is declared
with the file. The END-OF-PAGE condition will occur as the last line is
written, if LINAGE is specified or the attribute PAGESIZE is set to some value
other than zero.
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RECORD

The function of the RECORD clause is to indicate, in the absence of Record
Descriptions, the size of data records for the file.

The format for the RECORD clause is as follows:

[ ASCII )
COMP
COMPUTATIONAL
RECORD CONTAINS [integer-1 TQ] integer-2 CoMP-2 [

OMPUTATIONAL—2
DISPLAY

LDISPLAY—L
Direct files may use the RECORD clause or a Record Description to specify the
internal mode of the file. Only direct files can specify USAGE in the RECORD
clause; that is, non-direct files cannot specify USAGE.

CHARACTERS
WORDS

-

For non-direct files, the size of each data record is completely defined within
the Record Description entry; therefore, this clause need not be specified.

For direct files, the size of data records must be specified in the RECORD
clause and/or in the record descriptions which may follow the FD.

When record descriptions are present, the maximum record size is obtained from
the length of the largest data record, in terms of the internal character size
of the file; therefore, the RECORD clause is ignored. The RECORD clause is
not a determining factor with regards to the MAXRECSIZE AND FILETYPE
attributes.

When the RECORD clause is present, the following rules apply:

a. The presence of a RECORD CONTAINS [integer—-1 TQ] integer-2 ...,
clause will not, by itself, cause the file to be declared as variable
length (that is, a non-zero FILETYPE attribute).

b. If the maximum record size declared by the RECORD CONTAINS clause is
different than the length of the largest record description, the
compiler will emit a warning message declaring that the size specified
by the RECORD CONTAINS clause is ignored.

¢c. The maximum record size cannot exceed the limits shown in the BLOCK
CONTAINS clause.

d. If the file is assigned to DIRECT hardware-name in its SELECT clause,
the maximum record size is determined by the RECORD CONTAINS clause
in the absence of record descriptions and the [integer-1 TQ] option is
not permitted.
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e. The usage of the first record described determines the internal mode
(INTMODE) of the file.

f. When multiple record descriptions are used, the first record
described determines the internal mode of the file. For non-direct
files, however, the first record description for a file cannot have
a USAGE of COMP-2 (4-bit characters), since the operating system
will not handle 4-bit character INTMODE.

g. Files having a BLOCK CONTAINS integer-1 TO integer-2 clause will be
considered as having a variable length FILETYPE.

h. If the 0l-level record descriptions for the file do not specify a
size clause indicating a variable length item, then the 0Ol-level
data items will be considered as fixed length (i.e., the value of
the first four characters in the record will only be used by logical
I/0 to determine the length of a written record not in determining
the length of the Ol-level item).

The value returned by the file attribute MAXRECSIZE may be the size of the

record in words if records are some multiple of word size.

The minimum block size for files assigned to TAPE is six words. When a record
of a TAPE file is less than six words, the last block will be padded with hex
zeros if it contains less than six words. When such a block is input to a
program, it may result in extra records containing hex zeros being made
available. The MCP will discard any record of a fixed length blocked file
whose size is less than MAXRECSIZE. Thus, in a fixed length blocked file,
such padded records may only show up on input when MAXRECSIZE is three words

or less.

Figure 6-6 (Variable-Length Blocked Records Coding) demonstratés various
methods for describing variable length records. The file DCG could contain as
many as 13 records in a block. File DEC could contain only a single record in
a block if that record (or the next record) were the maximum size record (i.e.,
5288 characters). File WSG is unblocked and its records, instead of being
variable length, are referred to as fixed length records of differing sizes
(i.e., either 84, or 168 or 252 characters).
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RECORDING MODE

This clause is used to'specify the RECORDING MODE for peripheral devices where
a choice can be made,.

The format for the RECORDING MODE clause is:

RECORDING MODE IS NON-STANDARD

STANDARD }

STANDARD recording mode is assumed if this clause is not present. The
RECORDING MODE's for the peripheral devices on the B 7000/B 6000 are:

DEVICE STANDARD NON-STANDARD
CARD READER ALPHA | -
PUNCH ALPHA -
PRINTER ALPHA -
7-TRACK TAPE BINARY (ODD PARITY) ALPHA (EVEN PARITY)
9-TRACK TAPE EBCDIC (ODD PARITY) -
PAPER-TAPE ALPHA (ODD PARITY) BINARY (ODD PARITY)
DISK BINARY -

When ALPHA recording mode is used, there will be an automatic translation
from BCL to EBCDIC on input, EBCDIC to BCL on output. For example, if an
input file is in BCL but the record description is EBCDIC, automatic BCL-to—

EBCDIC translation takes place,

Binary files are read or written as 48-bit words, with no possibility of

translation.

6-34



SAVE-FACTOR

SAVE-FACTOR

The SAVE-FACTOR clause specifies the number of days that an output file is to
be saved.

The format for this clause is as follows:

data-nanm

SAVE-FACTOR IS {integer e}

SAVE-FACTOR need not be specified for input files. For output tape files,
the integer is the number of days the file is to be saved before the tape
can be reused by the B 7000/B 6000 system. This integer is used to generate
the expiration date on tape labels; it must be unsigned and cannot exceed
three digits.

For tape, if the expiration data is previous to the current data and the tape
has a Write Ring, then the tape is marked as scratch.

Data-name may be used to assign the integer value of the save-factor at

object time. This is done by executing an explicit OPEN statement for the
file.
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VALUE
The VALUE clause specifies the external name (TITLE) of a labeled file in the

label records associated with a file.

The format for the VALUE clause is as follows:

YA ID data—name
VALUE % OF {— } IS {
VALUES IDENTIFICATION literal [/ literal] ...

The VALUE OF ID IS literal option is used when the actual identification of
the file is known in advance. The file—title literal can be in any of the
following forms:

OPTION A [VOLUME-ID /] FILE-ID

OPTION B VOLUME-ID / FILE-ID

OPTION C DIRECTORY-ID [/ DIRECTORY-ID] ... / FILE-ID
where DIRECTORY-ID, VOLUME-ID and FILE-ID are non—numeric literals, one to sev-
enteen characters in length and should not contain any special characters or
spaces so that operational considerations of the MCP will not become a problem.
Examples:

VALUE OF ID "ABC" / "XYZ"

VALUE OF IDENTIFICATION "INPUTCARDDATA"

An external name may contain up to 14 identifiers.

Option A is for single-volume or multi-volume files (VOLUME-ID is filled with

Zeros) ..

Option B is for multi-file volumes or multi-file multi-volumes, where all

files with the same volume-ID are expected/created on the same reel.

Option C is for files that are controlled via the disk directory or for tape
files. When used for tape files, the first DIRECTORY-ID is used as the VOLUME-
ID and all other DIRECTORY-ID's are ignored. For details, see B 7000/B 6000

INPUT/OUTPUT SUBSYSTEM REFERENCE MANUAL, Form No. 5001779.

The VALUE OF ID data—-name option is used when the actual identification of the
file is set by PROCEDURE DIVISION statements. The proper identification must
be moved into the data—-name prior to opening of the file. Data—name must be

DISPLAY and its contents must be one to 14 names of 17 or less characters each,
separated by slashes (/) with a period (.) following the last name. An explicit
OPEN statement must be executed to cause the external name (TITLE) to be obtained
from data-name. When VALUE-OF-ID is not specified, file-name will be utilized
as both external name (TITLE) and internal name (INTNAME).

Example:
MOVE "ABC/DEC." TO DATA-NAME.
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CODE-SET

The CODE-SET clause is an ANSI 74 extension. CODE-SET is allowed in the FD
entry of any non-direct, non-indexed file.

The format for the CODE-SET clause is as follows:
[; CODE-SET IS alphabet-name]

When the CODE-SET clause is specified, all data items in the record
descriptions for the file must be described as usage DISPLAY. The EXTMODE
attribute of the file is initialized in the file description with the
specified value and the TRANSLATE attribute is initialized to VALUE (FULLTRANS).

The alphabet-name clause referenced by the CODE-SET clause must not be that
of Format 2.

If the CODE-SET clause is not specified, no initial values are given the
EXTMODE and TRANSLATE attributes in the file description.

CODE-SET is available when the ANSI74 system dollar option is set. Refer to
Appendix B for a description of the ANSI 74 implementations.
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RECORD DESCRIPTION

RECORD DESCRIPTION

The RECORD description portion follows the riLr aescription entries and, as
will be shown, serves to completely identify each of the records in the file.

Each FD or SD entry must be followed by at least one 01 level record descrip-—
tion, except for direct files which may use the RECORD clause to specify the
internal mode and record size of the file, The FD for a direct file does not
require the presence of a record description.

The format for the Record Description entry consists of the following four
options:

Option 1:

01 data-name-1l ; COPY library-name

THRU
[FROM seq. no'][{ﬁﬁﬁUGH} seq. no.]

[ REPLACING word-1 BY text-1
[, word-2 BY text-2] ...].

Option 2:

_ data-name-1 . - .
level-number {FTLLER } [ ; REDEFINES data-name-2]

[ ; SEGMENT ]

[}{g%&g} IS [integer-1 TO] integer-2 CHARACTERS [DEPENDING ON data—name—31]

[} {%%%?EEQE} IS character~string [DEPENDING ON data-name-4]]

[;GLOBAL]
[;LocCAL]
[;owN]
i ( coMp ( ASCII n
COMPUTATIONAL DISPLAY
COMP-1 DISPLAY-1
COMPUTATIONAL-1 < INDEX
. COMP—2 EVENT
; [USAGE IS]( CoMPUTATIONAL-2 LOCK
COMP-4 CONTROL-POINT
COMPUTATIONAL-4 | cp
COMP-5
COMPUTATIONAL-5
L , - (UINDEX FILE [CONTAINS file-name-1 [,file-name-2]...] |
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{OC }[integer—S TO) integer-4 TIMES [DEPENDING ON data-name—4]

OCCURS

DESCENDING

[{é§§§§2{§§ } KEY IS data-name-5 [,data—name—ﬁ]...]...

[ INDEXED BY index—name-1 [, index-name-2]...]

SYNCHRONT ZED} [LEFT ]]

b

[ ;BLANK WHEN ZERO]

YA IS
H VALUE [ARE] literal-1
VALUES

[ ;RECORD AREA]

: LOWER-BOUNDS
[’WITH {LOWER—BOUND }]

Option 3:

66 data-name-1 ; RENAMES data-name-2 {

; { SYNC RIGHT
L
([ JUSTIFIED
 (spgmmezen) naam
i THROUGH | - .
,RANGE IS literal-1l {iﬁﬁﬁf——- 11tera1~2J
[ REFERENCE
; RECEIVED BY { REF
CONTENT

THROUGH

THRU

} data-name-3 .



RECORD DESCRIPTION

Option 4:
vaA IS THROUGH
88 condition-name ; ( VALUE literal-1l|{ s literal-2
VALUES( LARE IHRU

. - THROUGH . _
[, literal-3 [{ THRU } literal 4]] vee s

All semicolons and commas are optional in the record description, but the

entry must be terminated by a period.

Level-number in option 2 may be any integer from 01 thru 49, or 77. The
clauses may be written in any order, with two exceptions: the data—name-1l or
FILLER clause must immediately follow the level-number; the REDEFINES clause,

when used, must immediately follow the data-name-1 clause.

Either the SIZE or PICTURE clause must be specified for every elementary
item except an index data item, EVENT item, LOCK item, COMP—-4, COMP-5, or CP
item, in which case the use of these clauses is prohibited.

The clauses SYNCHRONIZED, PICTURE, JUSTIFIED, RANGE, and BLANK WHEN ZERO
must not be specified except at the elementary item level,

Option 4 cannot be used in the CONSTANT SECTION.

Option 4 is used for each condition-name. Each condition-name requires a
separate entry with level-number 88. Option 4 contains the name of the con-
dition and the value, values, or range of vaiues associated with the condition-
name, The condition-name entries for a particular conditional-variable must
follow the entry describing the item with which the condition-name is as-
sociated. A condition-name can be associated with any item containing a
level-number except the following:

a Another condition-name.

b. A level 66 item.

c A group containing items with descriptions including JUSTIFIED,
SYNCHRONIZED, or USAGE (other than USAGE IS DISPLAY or DISPLAY-1.)

d. An index data-item.

Condition-names can be declared associated with group data items. Such
condition-names are alphanumeric in class and cannot use numeric literals in
their value clauses.

The record description clauses and level numbers are discussed in alphabetical
order on the following pages.

Multiple level Ol entries subordinate to a File Description entry represent
implicit redefinitions of the first record defined for the file.
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BLANK WHEN ZERO
The BLANK WHEN ZERO clause permits the blanking of an item when its value
is zero.

The format for the BLANK WHEN ZERO clause is as follows:
BLANK WHEN ZERO
This clause cannot be used for variable-length items.

When this clause is used, the data-item will contain spaces if the value of
the item was all zeroes.

This clause can only be used with items whose PICTURE is specified as numeric
edited or numeric, The category of the item is numeric edited.
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Condition-Name

Condition-name is a special name which the user assigns to one or more values
which a particular data field may assume. These values may then be referred
to by the condition-name. The data field itself is called a conditional
variable and must immediately precede the condition—-name entries.

The format for condition-name is:

VA
88 condition-name ; ( VALUE [;gE] literal-1 [{%%%%QQE} litera1—2]
VALUES —_—

. THROUGH . _
[,llteral 3 [{ THRU } literal 4:” e

Since the testing of data is a common data processing practice, the use of
conditional variables and condition—-names supplies a shorthand method which
enables the writer to assign meaningful names (condition—-names) to particular
codes (values) that may appear in a data field (conditional variables).

As an example of the use of condition-names, suppose one is working with

data relating to school children where each grade is to be given a value;
that is, the first grade value is 1, second grade 2, and so on thru the 12th
grade, which has a value of 12, 1In addition, the grouping of grades 1 thru 6
will be called GRADE-SCHOOL, grades 7 thru 9 JUNIOR-HIGH, and grades 10 thru
12 HIGH-SCHOOL. Any other numerical values for the condition-names GRADE-
SCHOOL, JUNIOR-HIGH, or HIGH-SCHOOL would be in error. Figure 6-7 is an

example of how this may be shown in COBOL.

In a COBOL procedure, the programmer may now test for a condition-name. For
IF SECOND-GRADE, the compiler will generate the coding necessary to test the
item GRADE with the value 02, The test, IF HIGH-SCHOOL, will cause the test-
ing of GRADE with the values 10, 11, and 12, The test, IF GRADE-SCHOOL, is
equivalent to writing IF GRADE IS GREATER THAN ZERO AND LESS THAN 07.

When defining condition-names, the following rules must be observed:

a., In a condition-name entry, the VALUE clause is required.
b. The VALUE clause and the condition-name itself are the only two
clauses permitted in the entry.
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The characteristics of a condition—-name are implicitly those of its
conditional variable.

Whenever the THRU entry is used, literal-1l must be less than
literal-2, literal-3 less than literal-4, etc.

1f reference to a conditional variable requires subscripting, then
references to its condition-names also require subscripting.
Condition—names may be declared for either group or elementary items.
Condition-names, when specifying figurative constants, must specify
figurative constants which are consistent with the class of the con-

ditional variable.

NOTE: Numeric display data items are allowed to be compared alpha-
numerically in a relation condition with a 'mon-numeric"
figurative constant, although such figurative constants are
not allowed in a condition-name declaration associated with a
numeric conditional variable. The rules for acceptability of
a figurative constant in a condition-name declaration are the
same as those for the initializing VALUE clause (numeric items
are allowed: ZERO, ZEROS, ZEROES, LOWER-BOUND, LOWER-BOUNDS,
UPPER-BOUND and UPPER-BOUNDS).
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Data-Name, FILLER
A data—-name specifies the name of the data being described. The word FILLER

specifies an item that cannot be referred to explicitly.

The format for the data—-name clause is:

FILLER
level-number {mame}

In the DATA DIVISION sections, a data-name or the key word FILLER must be
the first word following the level-number.

Numeric FILLER items are allowed to declare more than 23 decimal places only
if they do not have an initial VALUE clause and do not have any condition-
names associated with them.

The structure of the data-name must conform to the rules for DATA-NAME found
under NOUNS.

The key word FILLER may be used to name an unreferenced elementary item in a

record, with the length of the named item being specified by a SIZE clause,
etc. Under no circumstances can a FILLER item be referred to directly.

FILLER items are allowed to be group items only while the B2500 system dollar
option is set. This feature provides system compatibility with B 3700 COBOL.
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GLOBAL »
COBOL procedures compiled at lexicographic level three or higher may use the

untyped procedures, files, direct files, and certain variables in the outer,
or D-2, block of the host program by declaring these to be GLOBAL.

Any 77 level stack operand or 01 level item that is declared in the WORKING-
STORAGE SECTION of a host program and can be passed as a parameter can be de-
clared global in a bound procedure by using the GLOBAL clause in its data de-
scription entry. GLOBAL declarations are matched by name and type to the global
directory of the host. GLOBAL must not be specified in the host program or on

a stack (COMP-1) array.

Examples:
77 GLASTATUS GLOBAL COMP-1 PIC 9(11).
77 BL-EVENT GLOBAL EVENT.
77 GL-SWFL INDEX FILE GLOBAL.
01 GL-RCD RECORD AREA GLOBAL OCCURS 10 SZ 180.
01 GL-EBCRAY GLOBAL.
03 CMP-ITE COMP PIC 9(11) OCCURS 100 INDEXED BY I1,

A stack listing will show the addresses of global variables to have a lex
level of two and a displacement of from two to N+1, where N is the number
of global items declared. The displacements of references to these items
are changed at bind time to match the actual displacements in the host.

Index-names generated for a GLOBAL array are not themselves GLOBAL items but
are treated as if they had been described as OWN. Index-names for a LOCAL
array will be treated as LOCAL variables.

If most or all of the variables declared in the WORKING-STORAGE SECTION are de-
sired to be declared global, the $ option GLOBAL may be used. The $ option may
be left set throughout the compilation, though it will only affect variables
which are candidates for global declaration and are in the WORKING-STORAGE
SECTION. The LOCAL clause or OWN clausé may be used to override the $ option.

For example:

$ SET GLOBAL
77 G1 COMP-1 PIC 9(11).
77 G2 COMP-1 PIC 9(11).
77 L1 LOCAL COMP-1 PIC 9(11).
01 G3.
03 FLD OCCURS 10 INDEXED BY I2,

In this example, Gl, G2, and G3 will be declared GLOBAL, while L1 and I2 will
_be given an address local to the stack of the procedure.
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JUSTIFIED

The JUSTIFIED clause specifies non-standard positioning of data within a

receiving data item.

The format for the JUSTIFIED clause is as follows:

JUSTIFIED
JUST

} RIGHT

The JUSTIFIED clause cannot be specified for a numeric-edited data item or

for an item described as numeric., The JUSTIFIED clause cannot be specified

for an item whose size is variable or for group items.

The following are the standard rules for positioning within an area:

a.

Numeric data is aligned by decimal point (either implicit or explicit),
with zeros filling any unused positions on either end, as required.

In the absence of an explicit decimal point indication, the decimal
point is assumed to be in the next position to the right of the units
digit. Edited numeric data items are aligned by decimal point, with
zero fill or truncation at either end as required within the receiv-
ing character positions of the data item, except where editing require-
ments cause replacement of the leading zeros.

Alphabetic or alphanumeric receiving data items are aligned at the
leftmost character position in the data item, with space £ill or
truncation to the right.

When the receiving data items are described with the JUSTIFIED clause and it is

larger than the sending item, the data is aligned at the rightmost character

position in the data item, with leading space fill.

If JUSTIFIED RIGHT is specified for an alphabetic or alphanumeric item, data
is placed into the area with space f£ill to the left.

If JUSTIFIED RIGHT is specified for an alphabetic or alphanumeric item and the
receiving field is smaller than the sending field, truncation will occur from

the left.

When standard justification is desired, the JUSTIFIED clause is not required.

Justification is considered only when data is moved into an area.
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Level-Number
The level—number indicates the hierarchy of data within a logical record and
identifies entries for condition—names, non-contiguous constants, working

storage items, and regrouping.
A level-number is required as the first element in each data description.

Data description entries subordinate to an FD or an SD entry may have level-
numbers with the values 01 thru 49, 66, or 88, Data description entries
subordinate to an RD entry may have level—-numbers with the values 01 thru 49
only. Data description entries in the WORKING-STORAGE, CONSTANT, LINKAGE,
and LOCAL-STORAGE sections may have level-numbers with the values Ol thru 49,
66,77 or 88.

Multiple level 01 entries subordinate to a particular level indicator in the
file section represent implicit redefinition of the same area.

The use of level-number is as follows:

a, The level-number 01 identifies the first entry in each record
description or report group.

b. Special level—-numbers have been assigned to certain entries where
there is no real concept of level:

1. Level-number 66 is used with RENAMES entries. It must be used
with option 3 of the dat<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>