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NOTICE

Norsk Data A.S believes that the information described in this manual is accurate
and reliable, and much care has been taken in its preparation. However, no
responsibility, financial or otherwise, is accepted for any consequences arising
out of the use of this material. The information herein is subject to change without
notice.

Norsk Data A.S assumes no responsibility for the use or reliability of its software
on equipment that is not furnished or supported by Norsk Data A.S.

The information described in this document is protected by copyright. It may
not be photocopied, reproduced or translated without the prior consent of
Norsk Data A.S.

Copyright (C) 1978by Norsk DataA.S.
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INTRODUCTION

NORD-10 COBOL is based upon American National Standard X3.23-1974.
Elements of the COBOL language are allocated to twelve different functional
processing ""modules”.

Each module of the COBOL Standard has two non-null “levels” -- level 1
represents a subset of the full set of capabilities and features contained in level 2.

In order for a given system to be called COBOL, it‘must provide at least level 1 of
the Nucleus, Table Handling and Sequential I/O modules.

The following summary specifies the content of NORD-10 COBOL with respect
to the Standard.

Module Features Available in NORD-10 COBOL

Nucleus All of level 1, plus these features of level 2:
Levels 77, 01-49, 66, 88.
Value series or range, level 88 conditions.
Use of logical AND/OR/NOT in conditions.
Use of algebraic relational symbols for equality or
inequalities.
Implied subject, or both subject and relation, in relational
conditions.
Nested IF statements; parentheses in conditions; sign
test.
ACCEPTance of data from DATE/ DAY/TIME
STRING and UNSTRING statements
Procedure-names consisting of digits only
COMPUTE with multiple receiving fields
PERFORM VARYING one index
Mnemonic-names for ACCEPT or DISPLAY devices
Qualification of Names (Procedure Division)
The ALL-form of figurative-constants.

Sequential {/0 All of level 1 plus these features of level 2:
RESERVE clause
Multiple operands in OPEN & CLOSE, with individual
' options per file.
Variable used to specify print file ADVANCING LINES.

Relative 1/0 All of level 1 plus:
RESERVE clause
DYNAMIC access mode (with READ next)
START (with key relations EQUAL, GREATER, or NOT
LESS).

Indexed 1/0 1 key only. All of level 1 plus:
RESERVE clause
DYNAMIC access made (with READ NEXT)
START (with key relations EQUAL, GREATER or NOT
LESS)

ND-60.089.03
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Library

Inter-Program
Communication

Table
Handling

Debugging

Sort

xi

Level 1

Level 1

All of level 2, except the "DEPENDING ON"

form of OCCURS clause

Conditional compilation: lines with "D in column 7" are
bypassed unless WITH DEBUGGING MODE.

READY TRACE, RESET TRACE, EXHIBIT.

Level 2; up to 5 sort-file keys.

ND-60.089.03



1.1

FUNDAMENTAL CONCEPTS OF COBOL

CHARACTER SET

The COBOL source language character set consists of the following characters:

Letters A through Z
Blank or space
Digits 0 through 9
Special characters:
+ Plus sign
- Minus sign
* Asterisk
= Equal sign
> Relational sign (greater than)
< Relational sign (less than)
] Dollar sign
) Comma
Semicolon

e s

Period or decimal point
Quotation mark

( Left parenthesis

) Right parenthesis
/

”

~ Apostrophe (alternate of quotation mark)
Slash

Of the previous set, the following characters are used for words:
0 through 9

A through Z
- {hyphen)

The following characters are used for punctuation:

( Left parenthesis A
) Right parenthesis

' Comma

. Period

; Semicolon

The following relation characters are used in simple conditions:

viEA
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1.2

1.3

PUNCTUATION

The following general rules of punctuation apply in writing source programs:

1. A period, semicolon, or comma, when used, should not be
preceded by a space, but must be followed by a space.

2. A left parenthesis should not be followed immediately by a space;
a right parenthesis should not be preceded immediately by a
space.

3. At least one space must appear between two successive words

and or literals. Two or more successive spaces are treated as single
space, except in non-numeric literals.

4. Relation characters should always be preceded by a space and
followed by another space.

5. When the period, comma, plus, or minus characters are used in
the PICTURE clause, they are governed solely by rules for report
items. .

6. A comma may be used as a separator between successive

operands of a statement, or between two subscripts.

7. A semicolon or comma may be used to separate a series of
statements or clauses.

WORD FORMATION

A word is composed of a combination of not more than 30 characters, chosen
from the following set of 37 characters:

0 through 9 (digits) 5
A through Z (letters}
- (hyphen)

A word must begin with a letter or a digit; it may not end with a hyphen. A word
is ended by a space, or by proper punctuation. A word may contain more than
one embedded hyphen; consecutive embedded hyphens are also permitted. All
words are either reserved words, which have preassigned meanings, or
programmer-supplied names. If a programmer-supplied name is not unique,
there must be a unique method of reference to it by use of name qualifiers, i.e.
TAX-RATE IN STATE-TABLE. Primarily, a non-reserved word identifies a data
item or field, and is called a data-name. Other cases of non-reserved words are
file-names, condition names, mnemonic-names, and procedure-names.

ND-60.089.03



1.4

1.6

CODING RULES

Since NORD-10 COBOL is a subset of American National Standards Institute
(ANSI) COBOL, programs are written on standard COBOL coding sheets, and
the following rules are applicable. ’

1.

Each line of code could have a six-digit sequence number in
columns 1-6, such that the punched cards are in ascending order.
Blanks are also permitted in columns 1-6.

Reserved words for division, section, and paragraph headers must
begin in Area A (columns 8-11). Procedure-names must also
appear in Area A (at the point where they are defined). Level
numbers may appear in Area A,

All other program elements should be confined to columns 12-72,
governed by the other rules of statement punctuation. If a slash (/)
appears in column 7, the associated card is treated as comments
and will be printed at the top of a new page when the compiler
lists the program.

Columns 73-80 are ignored by the compiler.

Explanatory comments may be inserted on any line within a source
program by placing an asterisk in column 7 of the line. Any
combination of characters may be included in Areas A and B of
that line. The asterisk and the characters will be produced on the
source listing but serve no other purpose. See also Section 1.7 for
using column 7 in continuation lines for non-numeric literals.

FORMAT NOTATION

Throughout this publication, basic formats are prescribed for various clauses or
statements. These generalized descriptions guide the programmer in writing his
own statements. They are presented in an uniform system of notation, explained
in the following paragraphs.

1.

All words printed entirely in capital letters are reserved words.
These are words that have preassigned meanings. In all formats,
words in capital letters represent an actual occurrence of those
words.

All underlined reserved words are required unless the portion of
the format containing them is itself optional. These are key words.
If any key word is missing or is incorrectly spelled, it is considered
an error in the program. Reserved words not underlined may be
included or omitted at the option of the programmer. These words
are optional words; they are used solely for improving readability
of the program.

The characters > < = when appearing in formats, although not
underlined, are required when such formats are used.

ND-60.089.03
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All punctuation and other special characters represent the actual
occurrence of those characters. Punctuation is essential where it is
shown. Additional punctuation can be inserted, according to the
rules for punctuation specified in this publication. In general,
terminal periods are shown in formats in the manual because they
are required; semicolons and commas are not shown generally
because they are optional.

Words printed in lower-case letters in formats represent generic
parts (i.e. data-names) of which a valid representation must
appear.

Parts of a statement of data description entry which are enclosed
in brackets are optional. Parts between matching braces ({})
represents a choice of mutually exclusive options.

Certain entries in the formats consist of a capitalized word(s)
followed by the word ""Clause” or “Statement’’. These designate
clauses or statements that are described in other formats, in
appropriate sections of the text.

In order to facilitate reference to them in the text, some lower-case
words are followed by a hyphen and a digit or letter. This
modification does not change the syntactical definition of the
word.

Alternate options may be explained by separating the mutually
exclusive choices by a vertical stroke, see following example:

AREA
AREA | AREASisequivalentto {AREAS

The ellipsis (...) indicates that the immediately preceding unit may
occur once, or any number of times in succession. An unit means
either a single lower-case word, or a group of lower case words
and one or more reserved words enclosed in brackets or braces. If
a term is enclosed in brackets or braces, the entire unit of which it
is part must be repeated when repetition is specified.

Comments, restrictions, and clarification on the use and meaning
of every format are contained in the appropriate portions of the
manual.

In generalized formats, where optional elements are depicted, their
optionality may be indicated by parentheses instead of brackets,
provided the lack of formality represents no substantial bar to
clarity of comprehension.

ND-60.089.03
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LEVEL NUMBERS AND DATA-NAMES

For purposes of processing, the contents of a file are divided into logical records,
with level number 01 specifying a logical record. Subordinate data items that
constitute a logical record are grouped in a hierarchy and identified with level
numbers 02 to 49. Level number 77 identifies a ''stand-alone” item in Working-
Storage. A level number less than 10 may be written as a single digit.

Levels allow specification of subdivisions of a record necessary for referring to
data. Once a subdivision is specified, it may be further subdivided to permit more
detailed data reference. This is illustrated by the following weekly timecard
record, which is divided into four major items: name, employee-number, date,
and hours, with more specific information appearing for name and date.

- LAST-NAME
NAME <FIRST-INIT
MIDDLE-INIT

EMPLOYEE-NUM

TIME-CARD————

MONTH
WEEKS-END-DATE <DAY-NUMBER
YEAR

HOURS-WORKED

Subdivisions of a record that are not themselves further subdivided are called
elementary items. Data items that contain subdivisions are known as “group
items. When a Procedure statement makes reference to a group item, the
reference applies to the area reserved for the entire group.

--Less inclusive groups are assigned numerically higher level numbers. Level

numbers of items within groups need not be consecutive. A group whose level is
k includes all groups and elementary items described under it until a level number
less than or equal to k is encountered. -

Separate entries are written in the source program for each level. To illustrate
level numbers and group items, the weekly timecard record in the previous
example may be described (in part) by Data Division entries having the following
level numbers, data-names and Picture definitions.

Levels 66 (RENAMES) and 88 (condition-names) are special cases of non-
hierarchical levels, and are explained elsewhere in this manual.

01 ° TIME-CARD.

02 NAME.
03 LAST-NAME PICTURE X{(18).
03 FIRST-INIT PICTURE X.
03 MIDDLE-INIT PICTURE X.
02 EMPLOYEE-NUM PICTURE 99999.
02 WEEKS-END-DATE.
05 MONTH PIC 99.
05 DAY-NUMBER PIC 99.
05 YEAR PIC 99.
02 HOURS-WORKED PICTURE 99v9.

ND-60.089.03
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A data-name is a word assigned by the user t0 identify a data item used in a
program. A data-name always refers to a region of data, not to a particular value;
the item referred to often assumes a number of different values during the
course of a program.

A data-name must begin with an alphabetic character. A data-name or the key
word FILLER must be the first word following the level number in each Record
Description entry, as shown in the following general format:

level number data name.
FILLER }

This data-name is the defining name of the entry, and is the means by which
references to the associated data area (containing the value of a data item) are
made.

If some of the characters in a record are not used in the processing steps of a
program, then the data description of these characters need not include a data-
name. In this case, FILLER is written in lieu of a data-name after the level
number.

FILE-NAMES

A file is a collection of data records, such as a deck of punched cards or a reel of
magnetic tape, containing individual records of a similar class or application. A
file-name is defined by a FD entry in the Data Division's File Section. FD is a
reserved word which must be followed by an unique programmer-supplied word
called the file-name. Rules for composition of the file-name word are identical to
those for data-names (Refer to Section 1.3). A sort-file description is defined by
a SD entry in the File Section.

CONDITION-NAMES

A condition-name is defined in level 88 entries within the Data Division. Rules for
formation of name words are specified in Section 1.3; explanations of condition-
name declarations and procedural statements employing them are given in the
chapters devoted to Data and Procedure divisions.

MNEMONIC-NAMES

A mnemonic-name is assigned in the Environment Division for reference in
Accept or Display statements. A mnemonic-name is composed according to the
rules in Section 1.3.

ND-60.089.03
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LITERALS

A literal is a constant that is not identified by a data-name in a program, but is
completely defined by its own identity. A literal is either non-numeric or numeric.

NON-NUMERIC LITERALS

A non-numeric literal must be bounded by matching quotation marks or
apostrophes and may consist of any combination of characters in the ASCII set,
except quotation marks or apostrophe, respectively. All spaces enclosed by the
quotation marks are included as part of the literal. A non-numeric literal must not
exceed 120 characters in length.

The following are examples of non-numeric literals:
"ILLEGAL CONTROL CARD”
‘CHARACTER-STRING’

"DO'S & DON'T'S"”

Each character of a non-numeric literal (following the introductory delimiter) may
be any character other than the delimiter. That is, if the literal is bounded by
apostrophes, then quotation {*') marks may be within the literal, and vice versa.
Length of a non-numeric literal excludes the delimiters; length minimum is one.

A succession of two "‘delimiters” within a literal is interpreted as a single
representation of the delimiter within the literal.

Only non-numeric literals may be "continued’’ from one line to the next. When a
non-numeric literal is of a length such that it cannot be contained on one line of a
coding sheet, the following rules apply to the next line of coding (continuation
line):

1. A hyphen is placed in column 7 of the continuation line.

2; A delimiter is placed in Area B preceding the continuation of the
literal. !

3. All spaces at the end of the previous line and any spaces following

the delimiter in the continuation line and preceding the final
delimiter of the literal are considered to be part of the literal.

4, On any continuation line, Area A shouid be blank.

ND-60.089.03
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NUMERIC LITERALS

A numeric literal must contain at least one and not more than 18 digits. A
numeric literal may consist of the characters 0 through 9 (optionally preceded by
a sign) and the decimal point. It may contain only one sign character and only
one decimal point. The sign, if present, must appear as the leftmost character in
the numeric literal. If a numeric literal is unsigned, it is assumed to be positive.

A decimal point may appear anywhere within the numeric literal, except as the
rightmost character. If a numeric literal does not contain a decimal point, it is
considered to be an integer.
The following are examples of numeric literals:

72 + 1011 3.14159 —6 -.333 0.5
By use of the Environment specification DECIMAL-POINT IS COMMA, the
functions of characters period and comma are interchanged, putting the

"European’’ notation into effect. In this case, the value of “pi’’ would be 3,1416
when written as a numeric literal.

FIGURATIVE CONSTANTS

A figurative constant is a special type of literal: it represents a value to which a
standard data-name has been assigned. A figurative constant is not bounded by
quotation marks.

ZERO may be used in many places in a program as a numeric literal. Other
figurative-constants are available to provide non-numeric data; the reserved
words for various characters are as follows:
SPACE the blank character represented by ""octal’’ 40
LOW-VALUE the character whose 'octal’’ representation is 00
HIGH-VALUE the character whose ""octal’’ representation is 177
QUOTE the quotation mark, whose “octal” representation is

42 (7-8 in punched cards).

The plural forms of these figurative constants are acceptable to the compiler. A
figurative constant represents as many instances of the associated character as
are required in the context of the statement.

Another form of figurative-constant consists of the reserved word ALL followed

by a one-character non-numeric literal, or followed by one of the above
figurative-constant reserved words.

ND-60.089.03




1.12

STRUCTURE OF A PROGRAM

Every COBOL source program is divided into four divisions. Each division must
be placed in its proper sequence, and each must begin with a division header.

The four divisions, listed in sequence, and their functions are:
IDENTIFICATION DIVISION, which names the program.

ENVIRONMENT DIVISION, which indicates the computer
equipment and features to be used in the program.

DATA DIVISION, which defines the names and characteristics of
data to be processed.

PROCEDURE DIVISION, which consists of statements that direct
the processing of data at execution time.
The following skeletal coding defines program component structure and order.

IDENTIFICATION DIVISION.

PROGRAM-ID. program-name.
[AUTHOR. comment-entry...]

[INSTALLATION. comment-entry ...]

[DATE-WRITTEN. comment-entry ...]

[DATE-COMPILED. comment-entry ...}

[SECURITY. comment-entry ...]
[REMARKS. comment-entry ...]
ENVIRONMENT DIVISION.

CONFIGURATION SECTION.

[SOURCE-COMPUTER. NORD-10.]

[OBJECT-COMPUTER. NORD-10.]

[SPECIAL-NAMES. entry.] ]

—

[INPUT-OUTPUT SECTION.]

[EILE-CONTROL. entry ...]

ﬂ-!}CONTRO L.entry...]
DATA DIVISION.

ND-60.089.03
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FILE SECTION.
{file description entry
record description entry ...}

—WORKING~STORAGE SECTION.

L[data item description entry] ...
[ LINKAGE SECTION.

[data item description entry] ...

DECLARATIVES.
{section-name SECTION. USE Sentence.

{paragraph-name. {sentence}...}... }...

END DECLARATIVES.
{ section-name SECTION.

{paragraph-name. {sentence} ...} ...} ...

ND-60.089.03
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1.13

1.14

QUALIFICATION OF NAMES

When a data-name, condition-name or paragraph name is not unique,
procedural reference may therefore be accomplished uniquely by use of qualifier
names. For example, if there were two or more items named YEAR, the qualified
reference:

YEAR OF HIRE-DATE

might differentiate between vyear fields in HIRE-DATE and TERMINATION-
DATE.

Qualifiers are preceded by the word OF or IN; successive data-name or
condition-name qualifiers must designate lesser-level-numered groups that
contain all preceding names in the composite reference, i.e., HIRE-DATE must
be a group item {or file-name) containing an item called YEAR. Paragraph-names
may be qualified by their containing section-name.

The maximum number of qualifiers is one for a paragraph-name, five for a data-
name or condition-name. File-names and mnemonic-names must be unigue.

A qualified nhame may only be written in the Procedure Division, or in a level 66
entry.

THE COPY STATEMENT

The statement COPY text-name provides a means of incorporating into a source
program a body of standard COBOL code maintained in a "COPY Library'’ as a
distinctly named (text-name) entity. A COPY statement must be terminated by a
period. A COPY statement may appear anywhere except within the copied entity
itself.

The effect of copying is to augment the source stream processed by the compiler
by insertion of the copied entity in place of the COPY statement, and then
resuming processing of the primary source of input at the end of the copied
entity.

After the text-name operand of COPY the remainder of the source card must be
blank (up to column 72 inclusive).

The text-name consists of a file-description as defined in the NORD File Manual
(ND-60.052) in the form:

(directory-name : user-name) file-name : type;version

where names can be up to 16 characters in length, type up to 4 characters, and

- version a number ranging from 1 to 256.

Only file-name is mandatory, and default type is :SYMB denoting a COBOL
source-file. :

Please refer to the mentioned manual for further information concerning file-
name conventions.
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