












































































































































































































































































































represent sort-files may be allocated as needed for sorting 
the sort files named in the SAME SORT AREA clause. 

(3) Files other than sort-files do not share the same storage 
area with each other. If the user wishes these files to 
share the same storage area with each other, he must also 
include in the program a SAME AREA or SAME RECORD AREA clause 
naming these files. 

(4) During tne execution of a SORT statement that refers to a 
sort-file named in this clause, any non-sort-files named in 
this clause must not be open. 

6.2.2 Data Division Considerations 

An SD File Description in the File Section gives information 
about the name and size of data records in the sort-file. The 
name Sort File designates a set of records to be sorted by a SORT 
statement. There are no label ·procedures which the user can 
control, and the rules for blocking and internal storage are 
peculiar to the SORT statement. 

6.2.2.1 The Sort File Description - Complete Entry Skeleton 

The Sort File Description furnishes information concerning 
the physical structure, identification, and record names of the 
file to be sorted. 

General Format 

SD file-name 
--[; DATA {RECORD IS I RECORDS ARE} 

data-name-1 [, data-name-2] ... ] 
[; RECORD CONTAINS 

[integer-1 TO] integer-2 CHARACTERS]. 

The level indicator SD identifies the beginning of the 
Sort File Description and must precede the file-name. 

All semicolons are optional in the Sort File Description but the 
entry must be terminated by a period. 

The order of appearance of the clauses which follow the name of 
the file is immaterial. (See Section 4.1, for an explanation of 
the clauses.) 
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6.2.3 Procedure Division Considerations 

b.2.3.1 The SORT Statement 

The SORT statement creates a sort-file by executing input 
procedures or by transferring records from another file, sorts the 
records in the sort-file on a set of specified keys, and in the 
final phase of the sort operation, makes available each record 
from the sort-file, in sorted order, to some output procedures or 
to an output file. There is no limit to the number of SORT 
statements allowed in a program, however the number of File 
Description entries (SO and FD) may not exceed thirty-two (32). 

General Format 

SORT file-name-1 ON {DESCENDING I ASCENDING} 
KEY data-name-1 [, data-name-2] •.. 

[; ON {DESCENDING I ASCENDING} 
KEY data-name-3 [, data-name-4] •.. ] .•. 

{INPUT PROCEDURE IS 
section-name-1 [THRU section-name-2] 

I USING file-name-~ 
{OUTPUT PROCEDURE IS 

section-name-3 [THRU section-name-4] 
GIVING file-name~ 

The Procedure Division may contain more than one SORT 
statement appearing anywhere except in the input and output 
procedures associated with a SORT statement. 

Section-name-1 represents the name of an input procedure. 
Section-name-2 represents the name of an output procedure. 

Sorted File Sequence 

The data-names following the word KEY are listed from left to 
right in the SORT statement in order of decreasing significance 
without regard to how they are" divided into KEY clauses. The 
collating sequence is ASCII. The data-names may be qualified. 

The direction of the sort depends on the use of the ASCENDING or 
DESCENDING clauses as follows: 

(1) When an ASCENDING clause is used, the sorted sequence is from 
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lowest value of key to highest value according to the rules 
for comparison of operands in a Relation Condition. 

(2) When a DESCENDING clause is used, the sorted sequence is from 
highest value of key to lowest value according to the rules 
for comparison of operands in a Relation Condition. 

Files Associated with £ SORT 

File-name-1 must be described in a Sort File Description entry in 
the Data Division. Each data-name must represent data items 
described in records associated with file-name-1. File-name-2 and 
file-name-3 must be described in.a File Description entry, not in 
a Sort File Description entry, in the pata Division. The actual 
size of the logical record(s) described for file-name-2 and 
file-name-3 must be equal to the actual size of the logical 
record(s) described for file-name-1. If the data descriptions of 
the elementary items that make up these records are not identical, 
it is the programmer's responsibility to describe the 
corresponding records in such a manner so as to cause equal 
amounts of computer storage to be allocated for the corresponding 
records. The file name entry may be assigned to any hardware 
device. 

The record description for every record that is a logical record 
associated with the sort-file description must contain the KEY 
items data-name-1, data-name-2, etc. These KEY items are subject 
to the following rules: 

(1) Where more than one record description appears, the key items 
need only be described in one of the record descriptions. 
When the key items are described in more than one record the 
data descriptions must be equivalent and their starting 
position must always be the same number of character 
positions from the beginning of each record. 

(2) They may not contain nor be subordinate to entries that 
contain an OCCURS clause. 

Input Procedure 

The input procedure, if present, must consist of one or more 
sections that appear contiguously in a source program and do not 
form a part of any output procedure. The input procedure must 
include at least one RELEASE statement in order to transfer 
records to the sort-file. Control must not be passed to the input 
procedure except when a related SORT statement is being executed, 
because the RELEASE statements in the input procedure have no 
meaning unless they are controlled by a SORT statement. The input 
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procedure can include any procedures needed to select, create, or 
modify records. The restrictions on the procedural statements 
within the input procedure are as follows: 

(1) The input procedure must not' contain any SORT statements. 
(2) The input procedure must not contains any explicit transfers 

of control to points outside the input procedures; ALTER, GO 
TO and PERFORM statements in the input procedure are not 
permitted to refer to procedure-names outside the input 
procedure. 

If an input procedure is specified, control is passed to the 
input procedure before file-name-1 is sequenced by the SORT 
statement. The compiler inserts a return mechanism at the end of 
the last section in the input procedure and when control passes 
the last statement in the input procedure, the records that have 
been released to file-name-1 are sorted. 

USING Option 

If the USING option is specified, all the records in the 
file-name-2 are transferred automatically to the file-name-1. At 
the time of execution of the SORT statement, file-name-2 must not 
be open. The SORT statement automatically initiates the 
processing of, makes available the logical records for, and 
terminates the processing of, file-name-2. The terminating 
function is performed as if the CLOSE statement had been 
explicitly written without optional phrases. The SORT statement 
also automatically performs the implicit functions of moving the 
records from the file area of file-name-2 to the file area of 
file-name-1 and the release of the records to the initial phase of 
the sort operation. 

Output Procedure 

The output procedure, if present, must consist of one or more 
sections that appear contiguously in a source program and do not 
form a part of any input procedure. The output procedure must 
include at least one RETURN statement in order to make sorted 
records available for processing. Control must not be passed to 
the output procedure except when a related SORT statement is being 
executed, because the RETURN statements in the output procedure 
have no meaning unless they are controlled by a SORT statement. 
The output procedure may consist of any procedures needed to 
select, modify, or copy the records that are being returned one at 
a time in sorted order, from the sort-file. The restrictions on 
the procedural statements within the output procedure are as 
follows: 
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(1) The output procedure must not contain any SORT statements. 
(2) The output procedure must not contain any explicit transfers 

of control to points outside the output procedure; ALTER, GO 
TO and PERFORM statements in the output procedure are not 
permitted to refer to procedure-names outside the output 
procedure. 

If an output procedure is specified, control passes to it 
after file-name-1 has been sequenced by the SORT statement. The 
compiler inserts a return mechanism at the end of the last section 
in the output procedure. When control passes the last statement 
in the output procedure, the return mechanism provides for 
termination of the sort and then passes control to the next 
statement after the SORT statement. Before entering the output 
procedure, the sort procedure reaches a point at which it can 
select the next record in sorted order when requested. The RETURN 
statements in the output procedure are the requests for the next 
record. 

GIVING Option 

If the GIVING option is used, all the sorted records in 
file-name-1 are automatically transferred to file-name-3 as the 
implied output procedure for this SORT statement. At the time of 
execution of the SORT statement file-name-3 must not be open. The 
SORT statement automatically initiates the processing of, releases 
the logical records to, and terminates the processing of, 
file-name-3. The terminating function is performed as if the CLOSE 
statement had been explicitly written without optional phrases. 
The SORT statement also automatically performs the implicit 
functions of the return of the sorted records from the final phase 
of the sort operation and the moving of the records from the file 
area for file-name-1 to the file area for file-name-3. 

Segmentation as defined in this chapter can be applied to the 
sections within the input or output procedures. 

6.2.3.2 The RELEASE Statement 

The RELEASE statement transfers records to the initial phase 
of a SORT operation. 

General Format 

RELEASE record-name [FROM identifier] 
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The RELEASE statement causes the record named by 
record-name to be released to the initial phase of a sort 
operation. A RELEASE statement may only be used within the range 
of an input procedure associated with a SORT statement for a file 
whose sort-file description contains record~name. (See The SORT 
Statement, preceeding.) 

After the RELEASE is executed, the logical record is no longer 
available. When control passes from the input procedure, the file 
consists of all those records that were placed in it by the 
execution of RELEASE statements. 

The record-name must be the name of a logical record in the 
associated sort-file description and may be qualified. 

If the FROM option is used, the contents of the identifier data 
area are moved to record-name, then the contents of record-name 
are released to the sort-file. Moving takes place according to 
the rules specified for the MOVE statement. The information in the 
record area is no longer available, but the information in the 
data area associated with identifier is available. Record-name 
and identifie~ must not refer to the same storage area. 

6.2.3.3 The RETURN Statement 

The RETURN statement obtains sorted records from the final 
phase of a sort operation. 

General Format 

RETURN file-name RECORD [INTO identifier] 
; AT END imperative-statement 

The execution of the RETURN statement causes the next 
record, in the order specified by the keys listed in the SORT 
statement, to be made available for processing in the records area 
associated with the sort file. A RETURN statement may only be 
used within the range of an output procedure associated with a 
SORT statement for file-name. 

After execution of the imperative-statement in the AT END phrase, 
no RETURN statements may be executed within the current output 
procedure. 

File-name must be described by a Sort File Description entry in 
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the Data Division~ When a file consists of more than one type of 
logical record, these records automatically share the storage 
area~ This is equivalent to saying that there exists an implicit 
redefinition of the area, and only the information that is present 
in the current record is accessible~ 

The INTO option may only be used when the input file contains just 
one type of record~ The storage area associated with identifier 
and the storage area associated with file-name must not be the 
same storage area~ If the INTO phrase is specified, the current 
record is moved from the input area to the area specified by 
identifier according to the rule for the MOVE statement~ Any 
subscripting or indexing associated with identifier is evaluated 
after the record has been returned and immediately before it is 
moved to the data item~ 

6~3 The COBOL Source Library Feature 

The COBOL source library feature provides a capability for 
specifyingte~t that is to be copied from a library into the 
source program, with word substitution as text is copied~ The 
effect of the compilation of library text is the same as if the 
text were written as part of the source program~ 

A COBOL source library contains text that is available to a source 
program at compile time~ It may contain text for the Environment 
Division, Data Division and the Procedure Division available 
through the use of the COpy statement~ 

COBOL library text is placed on the COBOL library through the use 
of the Library Pre-Processor (LIB version 2~1 or later)~ 

6~3~1 The COpy Statement 

General Format 

COpy library-name 
[REPLACING word-1 BY 

{word-2 : identifier-1 
[, word-3 BY 

{word-4 I identifier-2 

literal-1} 

literal-2}]~~~] 

A word in this format may represent one of the following 
and must conform to the definition of words (See Character 
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Strings, Section 1.4.): 

( 1 ) in any of 
any entry 

data-name 
procedure-name 
condition-name 
mnemonic-name 
file-name 

The COPY statement may appear as follows: 

the paragraphs in the Environment Division, 
of the File Control paragraph, 

or in 

(2 ) in any level indicator entries or an 01 or 77 level number 
entry in the Data Division, 

( 3 ) in a section or paragraph in the Procedure Division. 

No other statement or clause may appear after the COpy 
statement in the same entry. 

The library text is copied from the library and the result of the 
compilation is the same as if the text (with substitutions) were 
actually part of the' source program. The copying process is 
terminated by the end of the library text. The text contained on 
the library must not contain any COpy statements. 

If the REPLACING phrase is used, each occurrence of word-1, 
word-3, etc., in the text being copied from the library is 
replaced by the word, identifier, or literal associated with it in 
the REPLACING phrase. Use of the REPLACING option does not alter 
the material as it appears in the library. 

The source material copied from the library will appear on the 
listing after the COpy statement, with the substitutions called 
for in the COPY statement. 

6.3.2 Valid Locations for the COPY Statement 

The COPY statement is written in any of the following forms: 
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(1) In the Environment Division: 

SOURCE-COMPUTER. copy-statement. 
OBJECT-COMPUTER. copy-statement. 
SPECIAL-NAMES. copy-statement. 
FILE-CONTROL. copy-statement. 
SELECT file-name copy-statement. 
I-Q-CONTROL. copy-statement. 

(2) In the File Section: 

FD file-name copy-statement. 
SD file-name copy-statement. 
01 data-name copy-statement. 

(3) In the Working-Storage or Linkage Sections: 

77 data-name copy-statement. 
01 data-name copy-statement. 

(4) In the Procedure Division: 

section-name SECTION [priority-number]. 
copy-s ta temen t .• 

paragraph-name. copy-statement. 

6.4 The Sub-Program Feature 

The Datapoint COBOL sub-program feature allows a COBOL 
program to invoke both machine-language sub-programs and 
previously compiled COBOL sub-programs. 

6.4.1 The CALL Statement 

The CALL statement is used to invoke a previously compiled or 
assembled program. 

General Format 

CALL literal [USING identifier-1 
[, identifier-2] •.• ] 

The name of the called program is written as a nonnumeric literal. 
(Only the first eight characters are significant.) The 
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identifiers in the USING list are the parameters passed on the 
call. The parameters in the called program must correspond to 
this list, otherwise the result of the CALL is undefined. 

Control is passed to the sub-prog~am on the CALL statement. If 
the sub-program is a COBOL program, then control is returned when 
the sub-program executes an EXIT PROGRAM statement. The called 
sub-program may be an assembler language program which is in the 
relocatable format produced by SNAP/2. 

Since sub-programs may not be segmented, the values of working 
storage, PERFORM statements, ALTERed GOTO's, etc, remain unchanged 
when the sub-program is subsequently reentered. 

6.4.2 The USING Option 

The USING option allows COBOL programs to pass information on 
a CALL. The USING option is used in a CALL statement to pass 
information to the called program, and in the Procedure Division 
header of sub-programs to receive information being passed. 

Format 1 

CALL literal [USING identifier-1 
[, identifier-2J .•• J 

Format 2 

Format 

PROCEDURE DIVISION [USING identifier-1 
[, identifier-2J •.• J 

is used to pass information to the called program. 

Format 2 is used in COBOL sub-programs to receive information from 
a calling program. In this case execution of the sub-program 
always starts with the first statement in the Procedure Division. 
Any identifier mentioned in the Division header must be defined in 
the Linkage Section. 
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6.4.3 The EXIT PROGRAM Statement 

The EXIT PROGRAM statement is used to return control from a 
COBOL sub-program to its calling program. 

General Format 

paragraph-name. EXIT PROGRAM. 

The EXIT statement must be the only statement in the 
paragraph. 

When a COBOL program has been called, the EXIT PROGRAM statement 
effects the return of control to the calling program. Otherwise 
control passes through the EXIT statement to the next paragraph in 
the program. 

6.5 The Segmentation Feature 

The segmentation feature provides a capability for specifying 
object program overlay requirements. COBOL segmentation deals 
only with segmentation of procedures. As such, only the Procedure 
Division is considered in determining segmentation requirements 
for an object program. 

Program Segments 

Although it is not mandatory, the Procedure Division for a source 
program is usually written as a consecutive group of sections, 
each of which is composed of a series of closely related 
operations that are designed to collectively perform a particular 
function. However, when segmentation is used, the entire 
Procedure Division must be in sections. In addition, each section 
must be classified as belonging either to the fixed portion or to 
one of the independent segments of the object program. 
Segmentation in no way affects the need for qualification of 
procedure-names to insure uniqueness. 

Permanent Segments 

A permanent segment is a segment in the fixed portion of the 
object program which cannot be overlaid by any other part of the 
program. The fixed portion is defined as that part of the object 
program which is always in memory. 
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Independent Segments 

An independent segment is defined as part of the object program 
which can overlay, and can be overlaid by, another independent 
segment. An independent segment is effectively in its initial 
state each time the segment is made available to the program. 

6.5.1 Segment Classification 

Sections which are to be segmented are classified, using a 
system of priority-numbers and the following criteria: 

(1) Logic Requirements - Sections which must be available for 
reference at all times, or which are referred to very 
frequently, are norma~ly classified as belonging to one of 
the permanent segments, sections which are used less 
frequently are normally classified as independent segments. 

(2) Frequency of Use - Generally, the more frequently a section 
is referred to,' the lower its priority-number; the less 
frequently it is referred to, the higher its priority-number. 

(3) Relationship to Other Sections - Sections which frequently 
communicate with one another should be given the same 
priority-numbers. 

6.5.2 Structure of Program Segments 

Section classification is accomplished by means of a syst~m 
of priority-numbers. The priority-number is included in the 
section header. 

General Format 

section-name SECTION [priority-number]. 

The priority-number must be an integer ranging in value 
from 0 through 99. Segments with priority-number 0 through 49 must 
be together in the source program and belong to the fixed portion 
of the object program. Segments with priority-number 50 through 
99 are independent segments. 
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6.5.3 Restrictions on Program Flow 

When segmentation is used, the following restrictions are 
placed on the ALTER and PERFORM statements. 

The ALTER Statement 

A GO TO statement in a section whose priority is greater than or 
equal to 50 must not be referred to by an ALTER statement in a 
section with a different priority. 

The PERFORM Statement 

A PERFORM statement that appears in a section whose priority 
number is less than 50, can have within its range only the 
following: 

(1) Sections each of which has a priority-number less than 50, or 
(2) Sections wholly contained in a single segment whose 

priority-number is greater than 49. 

A PERFORM statement that appears in a section whose 
priority-number is equal to or greater than 50, can have within 
its range only the following: 

(1) Sections each of which has the same priority-number as that 
containing the PERFORM statement, or 

(2) Sections with a priority-number that is less than 50. 

When a procedure-name in a segment with a priority-number greater 
than 49 is referred to by a PERFORM statement contained in a 
segment with a different priority-number, the segment referred to 
is made available in its initial state for each execution of the 
PERFORM statement. 

Called Programs 

COBOL language sub-programs may not use the segmentation feature. 
COBOL programs which use sub-programs, but are not themselves 
sub-programs, may be segmented. 
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6.6 DOS Command-line Interface Feature 

The DOS Command-line interface feature gives the COBOL 
programmer access to the DOS command line (MCR$). 

6.6.1 The COMMAND-LINE Special Variable 

Pre-defined in every COBOL program is a variable named 
COBOL-LINE which has the characteristics of a 79 character 
alphanumeric string i.e., PICTURE X(79). This variable does not 
occupy storage but simply defines the interface to the programmer. 

COMMAND-LINE can be used in any place that a regular 
alphanumeric variable can be used e.g., MOVE, DISPLAY, or ACCEPT, 
statements. When the COBOL program starts, COMMAND-LINE contains 
the information entered by the user to the DOS command 
interpretor. Information moved into COMMAND-LINE will be there 
after the program completes, unless an abort occurs during 
execution. 

6.7 SPECIAL I/O Feature 

The SPECIAL 110 feature allows the COBOL programmer to 
interface to unsupported 110 devices using the standard 110 
statements. 

6.7.1 Environment Division Considerations 

For files that are maintained on unsupported 1/0 devices, the 
device specification in the ENVIRONMENT DIVISION has the form 

SELECT <filename> ASSIGN TO 
SPECIAL -<rtnname>L-<integer>J 

<rtnname> is the name of a SNAP2 program that will perform the 
operations; <integer> is the number of bytes to be reserved in the 
File Descriptor Block (FDB) for the file. If <integer> is not 
specified, no space will be reserved. 

I 
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6.7.2 Procedure Division Considerations 

OPEN, CLOSE, READ, and WRITE statements may be used with 
SPECIAL files. 

6.7.3 I/O Subroutine 

Associated with each SPECIAL file is a SNAP2 program to 
perform the actual operations; more than one file can be 
associated with a single program. This program is called once for 
every OPEN, CLOSE, READ, or WRITE operation. The address of the 
File Descriptor Block is passed in (HL) and a code specifying what 
operation is to be performed is passed in (A). The file 
IFDBDEF/TXT, which defines the format of a File Descriptor Block, 
contains the definitions or these codes. 

6.7.4 Reserve Area 

In each File Descriptor Block associated with a SPECIAL file 
is a block of memory called the Reserve Area. The size of this 
area is specified in the SELECT clause for the file. Initially, 
the area contains binary zeros; the area is supplied solely for 
the use of the I/O sub-routine and its contents are not 
interogated or modified by the COBOL runtime system. 
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APPENDIX A. COMPOSITE LANGUAGE SKELETON 

This appendix is intended to display complete and 
syntactically correct formats for Datapoint COBOL. It does not 
imply legal combinations of language elements. 

Four margins are used in the presentation of the skeleton: the 
leftmost, margin 1, is the name of the paragraph, section, or verb 
for which syntax is provided; the second margin is for 
distinguishing different formats; the third margin is the start 
of the syntax; the fourth margin is for the continuation of the 
Identification division 

IDENTIFICATION DIVISION. 
PROGRAM-ID. program-name. 
[AUTHOR. [comment-entry] ••. ] 
[INSTALLATION. [comment-entry] ... ] 
[DATE.-WRITTEN. [comment-entry] •.. ] 
[SECURITY. [comment-entry] ... ] 
[REMARKS. [comment-entry] ... ] 

Environment division 

ENVIRONMENT DIVISION. 

Configuration section 

CONFIGURATION SECTION. 

Source-computer 

Format 1: 
SOURCE-COMPUTER. COPY-statement. 

Format 2: 
SOURCE-COMPUTER. computer-name. 
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Object-computer 

Format 1: 
OBJECT-COMPUTER. COPY-statement. 

Format 2: 
OBJECT-COMPUTER. computer-name 

[, MEMORY SIZE integer CHARACTERS] 
(, USING DEBUGGERJ. 

Special-names 

Format 1: 
SPECIAL-NAMES. COPY-statement. 

Format 2: 
SPECIAL-NAMES. [system-name 

{IS mnemonic-name 
--[, ON STATUS IS condition-name-1 

[, OFF STATUS IS condition-name-2]] 
IS mnemonic-name 
~ OFF-STATUS IS condition-name-2 

[, ON STATUS IS condition-name-1]] 
ON STATUS IS condition-name-1 
~ OFF STATUS IS condition-name-2] 
OFF STATUS IS condition-name-2 
~ON STATUSIS condition-name-1}] .•. 

[, QUOTE IS APOSTROPHE] 
[, CURRENCY SIGN IS literal] 
[,DECIMAL-POINT IS COMMA]. 

Input-Output section 

INPUT-OUTPUT SECTION. 

File-control 

Format 1: 
FILE-CONTROL. COPY-statement. 
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Format 2: 
FILE-CONTROL. {SELECT file-name 

{ COPY-statement . 

I-O-Control 

I ASSIGN TO [integer-1] device-name-1 
[, device-name-2] ... 
[FOR MULTIPLE {REEL I UNIT}] 

[, RESERVE {integer-2 I NO} 
ALTERNATE [AREA I AREAS]] 

[, {FILE-LIMIT IS I FILE-LIMITS ARE} 
{da ta-name-1 I Ii teral-1} THRU 
{data-name-2 I literal-2}]--

[, ACCESS MODE IS {SEQUENTIAL I RANDOM}] 
[, PROCESSING MODE IS SEQUENTIAL] 
[, ACTUAL KEY IS data-name-3 
I , NOMINAL KEY IS data-name-3] 
[, RECORD KEY IS data-name-4].} ... 

Format 1: 
I-Q-CONTROL. COPY-statement. 

Format 2: 
I-Q-CONTROL. [; RERUN ON device-name 

EVERY integer RECORDS OF file-name-1] ... 
[; SAME [SORT I RECORD] AREA 

FOR file-name-2 {, file-name-3} ... ] ... 
[; APPLY CORE-INDEX TO data-name ON file-name-4 

{, file-name-5} ... ]... . 

Data division 

DATA DIVISION. 

File section 

FILE SECTION. 

File description 

Format 1: 
FD file-name; COPY-statement. 
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Format 2: 
FD file-name 

[; BLOCK CONTAINS integer-1 
{RECORDS I CHARACTERS}] 

[; DATA {RECORD IS I RECORDS ARE} 
data-name-1 [, data-name-2] .•. ] 

; LABEL {RECORD IS I RECORDS ARE} 
{STANDARD I OMITTED} 

[; LINAGE IS integer-2 LINES 
[WITH FOOTING AT integer-3]] 

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

[; VALUE OF data-name-3 IS literal-1 
[, data-name-4 IS literal-2] ••• ]. 

Sort description 

Format 1: 
SD file-name; COPY-statement. 

Format 2: 
SD file-name; 

[; DATA {RECORD IS I RECORDS ARE} 
data-name-1 [, data-name-2] ... ] 

[; RECORD CONTAINS [integer-1 TO] 
integer-2 CHARACTERS]. 

Record description 

Format 1: 
01 data-name-1; COPY-statement. 

Format 2: 
level-number {data-name-1 I FILLER} 

[; REDEFINES data-name-2] 
[; BLANK WHEN ZERO] 
[; {JUSTIFIED I JUST} RIGHT] 
[; OCCURS integer TIMES] 
[; INDEXED BY index-name-1 [, index-name-2] ••. ] 
[; {PICTURE I PIC} IS character-string] 
[; {SYNCHRONIZED I SYNC} [LEFT I RIGHT]] 
[; [USAGE IS] 

{COMPUTATIONAL I COMP I DISPLAY I INDEX}] 
[; VALUE IS literal]. 

Format 3: 
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88 condition-name 
; VALUE IS literal. 

Format 4: 
77 data-name COPY-statement 

Working storage section 

WORKING-STORAGE SECTION. 

Linkage section 

LINKAGE SECTION. 

Procedure. division 

PROCEDURE DIVISION 
[USING identifer-1 [, identifier-2J ... J. 

Accept 

Add 

ACCEPT identifier [FROM mnemonic-name 
I FROM DATE] 

Format 1: 
ADD {iden tifier-1 I Ii teral-1 } 

(, identifier-2 I , literal-2] ... 
TO identifier-m [ROUNDED] 
[; ON SIZE ERROR imperative-statement] 

Format 2: 
ADD {iden tifier-1 I Ii teral-1} , 

{identifier-2 I literal-2} 
[, identifier-3 I , literal-3J ... 
GIVING identifier-m [ROUNDED] 
[; ON SIZE ERROR imperative-statement] 
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Alter 

Call 

Close 

Compute 

Copy 

Display 

ALTER procedure-name-1 TO 
[PROCEED TO] procedure-name-2 
[, procedure-name-3 TO 

[PROCEED TO] procedure-name-4] .•. 

CALL literal [USING identifier-1 
[, identifier-2] ... ]· 

CLOSE file-name-1 [WITH {NO REWIND I LOCK}] 
[, file-name-2 [WITH {NO REWIND I LOCK}]] .•• 

COMPUTE identifier-1 [ROUNDED] = 
{identifier-2 I literal I arithmetic-expression} 
[; ON SIZE ERROR imperative-statement] 

COpy library-name 
[REPLACING word-1 BY 

{word-2 I identifier-1 
[, word-3 BY 

{word-4 I identifier-2 

literal-1} 

literal-2}] ... ]. 

DISPLAY {Ii teral-1 I identifier-1} 
[, literal-2 I , identifier-2] ... 
[UPON mnemonic-name] 

A-6 COBOL LANGUAGE SPECIFICATIONS 



Divide 

Format 1: 
DIVIDE {iden tifier-1 I Ii teral-1 } 

INTO identifier-2 [ROUNDED] 
y;-QN SIZE ERROR imperative-statement] 

Format 2: 
DIVIDE {iden tif'ier-1 I Ii teral-1 } 

INTO {identifier-2 : literal-2} 
GIVING identifier-3 [ROUNDED] 
[; ON SIZE ERROR imperative-statement] 

Format 3: 
DIVIDE {iden tifier-1. I Ii teral-1 } 

BY {identifier-2 I literal-2} 
GIVING identifier-3 [ROUNDED] 
[; ON SIZE ERR~R imperative-statement] 

Format 4: 
DIVIDE {identifier-1 I literal-1} 

INTO {identifier-2 I literal-2} 
GIVING identifier-3 [ROUNDED] 
REMAINDER identifier-4 
[; ON SIZE ERROR imperative-statement] 

Format 5: 

Enter 

Examine 

DIVIDE {identifier-1 I literal-1} 
BY {identifier-2 I literal-2} 
GIVING identifier-3 [ROUNDED] 
REMAINDER identifier-4 
[; ON SIZE ERROR imperative-statement] 

ENTER language-name [routine-name]. 

EXAMINE identifier 
{TALLYING {UNTIL FIRST I ALL I LEADING} 

literal-1 [REPLACING BY literal-2] 
REPLACING {ALL I LEADING I [UNTIL] FIRST} 
literal-3 BY literal-4} 
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Exit 

Go 

If 

Move 

EXIT [PROGRAM]. 

Format 1: 
GO TO [procedure-name-1] 

Format 2: 
GO TO procedure-name-1 [, procedure-name-2] ... 

, procedure-name-n DEPENDING ON identifier 

IF condition; {statement-1 I NEXT SENTENCE}; 
ELSE {statement-2 I NEXT SENTENCE} 

MOVE {identifier-1 I literal-1} TO 
identifier-2 [, identifier-3]: •. 

Multiply 

Note 

Format 1: 
MULTIPLY {identifier-1 I literal-1} 

BY identifier-2 [ROUNDED] 
[; ON SIZE ERROR imperative-statement] 

Format 2: 
MULTIPLY {identifier-1 I literal-1] 

BY {identifier-2 I literal-2} 
GIVING identifier-3 [ROUNDED] 
[; ON SIZE ERROR imperative-statement] 

NOTE character-string. 
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Open 

OPEN [INPUT file-name~1 [, file-name-2] ... ] 
[, OUTPUT file-name-3 [, file-name-4] .. . 
[, 1-Q file-name-5 [,. file-name-6] ... 

Paragraph names 

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

Perform 

Read 

Format 1: 
PERFORM procedure-name-1 [THRU procedure-name-2] 

Format 2: 
PERFORM procedure-name-1 [THRU procedure-name-2] 

{identifier-1 I integer-1} TIMES 

Format 3: 
PERFORM procedure-name-1 [THRU procedure-name-2] 

UNTIL condition-1 

Format 4: 
PERFORM procedure-name-1 [THRU procedure-name-2] 

VARYING {index-name-1 I identifier-1} 
FROM {index-name-2 I literal-2 I identifier-2} 
BY {literal-3 I identifier-3} 
UNTIL condition-1 

[AFTER {index-name-4 I identifier-4} 
FROM {index-name-5 I literal-5 I identifier-5} 
BY {literal-6 I identifier-6} 
UNTIL condition-2 

[AFTER {index-name-7 I identifier-7} 
FROM {index-name-8 I literal-8 I identifier-8} 
BY {literal-9 I identifier-9} 
UNTIL condition-3]] 

READ file-name RECORD [INTO identifier]; 
{AT END I INVALID KEY} imperative-statement 
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Release 

Return 

Rewrite 

RELEASE record-name (FROM identifier] 

RETURN file-name RECORD [INTO identifier] 
; AT END imperative-statement 

REWRITE record-name [FROM identifier] 
INVALID KEY imperative-statement 

Section names 

Seek 

Set 

{section-name SECTION [priority-number]. 
{paragraph-name. {sentence} ... } •.. } ... 

SEEK file-name RECORD 

Format 1: 
SET {identifier-1 [, identifier-2] ... I 

index-name-1 [, index-name-2] ... } 
TO {identifier-3 I index-name-3 I literal-1} 

Format 2: 
SET index-name-1 [, index-name-2] •.. 

{UP BY I DOWN BY} {identifier-1 I literal-1} 

Start 

START file-name; INVALID KEY imperative-statement 
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Sort 

Stop 

SORT file-name-1 ON {DESCENDING I ASCENDING} 
KEY data-name-1 [, data-name-2] •.. 

[; ON {DESCENDING I ASCENDING} 
KEY data-name-3 [, data-name-4] ..• ] .•. 

{INPUT PROCEDURE IS 
section-name-1 [THRU section-name-2] 

I USING file-name-~ 
{OUTPUT PROCEDURE IS 

section-name-3 [THRU section-name-4] 
I GIVING file-name-3} 

STOP {RUN literal} 

Subtract 

Format 1: 
SUBTRACT {literal-1 I identifier-1} 

[, literal-2 I , identifier-2] ... 
FROM identifier-m [ROUNDED] 
y;-QN SIZE ERROR imperative-statement] 

Format 2: 

Write 

SUBTRACT {literal-1 I identifier-1} 
[, literal-2 I , identifier-2J ... 
FROM {literal-m I identifier-m} 
GiViNG identifier-n [ROUNDED] 
[; ON SIZE ERROR imperative-statement] 

Format 1: 
WRITE record-name [FROM identifier-1] 

[{BEFORE I AFTE~DVANCING 
{{identifier I integer} [LINE LINES] 
I mnemonic-name I PAGE}] 

[; AT {END-OF-PAGE I EOP} 
imperative-statement] 

Format 2: 
WRITE record-name [FROM identifier-1] 

INVALID KEY imperative-statement 
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APPENDIX B. ERROR MESSAGES 

Note: F preceding message indicates fatal erroro A value is 
inserted by the compiler between the slashes in the message below 
(example: Iname/). 

1 
2 
3 
4 
5 
6 
7 
8 
9 F 

10 
1 1 
12 
13 

14 
15 
16 
17 
18 
19 F 
20 
21 F 
22 
23 
24 F 
30 F 
31 F 
32 
33 
34 
35 

36 
37 
40 
41 
42 

Invalid blank preceding delimiter 
Invalid blank preceding right parenthesis 
Invalid character preceding left parenthesis 
Invalid character following left parenthesis 
Invalid character fo~lowing non-numeric literal 
Invalid character following right parenthesis 
Item exceeds maximum length 
First character on continuation card in area A 
Unexpected end of source file found 
Invalid character in continuation field 
No leading quote for non-numeric literal 
No closing quote for non-numeric literal 
First character on non-continuation card follo~ing 
continued non-numeric literal is a quote, but card is not 
marked as continued 
Invalid blank card(s) or comment cards in continuation 
Invalid continuation card 
Invalid figurative constant after ALL 
Invalid COpy statement 
Invalid library name in COPY statement 
COPY library member not found 
Invalid string in replacing option 
Library not open for COpy 
End of COpy library found before end of member 
Invalid replacing string item Istringl 
Maximum replacement string length exceeded 
Missing or misplaced IDENTIFICATION header 
Invalid IDENTIFICATION DIVISION header 
Paragraph name Inamel not in area A 
Missing or misplaced PROGRAM-ID paragraph 
Invalid program-name 
Paragraph name Inamel is either out of sequence or a 
duplicate 
Period missing following paragraph name or program-name 
Invalid item linsertl 
Syntax error 
Invalid item linsertl 
Missing period 
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43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 F 
56 
57 
5b 
59 
60 
61 
62 
63 
64 
65 
66 
80 
81 
82 F 
d3 
84 
~5 

86 
-87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 

Expected item in area A not found 
Invalid or missing name clause in SELECT statement 
Invalid or missing mnemonic name 
Invalid condition status clause 
Both Actual Key and Nominal Key were specified 
Invalid device name 
Invalid file-type in device name 
Invalid filename in device name 
Invalid cassette-type in device name 
Invalid tape specification in device name 
Invalid filename-flag in device name 
Invalid memory size clause 
Invalid Environment Division header 
Invalid Section header 
Invalid Source-Computer paragraph 
Invalid Object-Computer paragraph 
Invalid currency sign clause 
Invalid name clause 
Missing item in name clause 
Invalid or missing special name 
Missing Status clause for Condition clause 
Invalid or missing filename 
Invalid device name in RERUN clause 
Invalid program name for SPECIAL device in SELECT clause 
Syntax error 
Invalid item linsertl 
Invalid DATA DIVISION header 
Invalid File name linsertl 
Invalid BLOCK size 
Invalid DATA RECORD clause 
Invalid LABEL RECORD clause 
Invalid LINAGE linsertl 
Invalid FOOTING linsertl 
Invalid RECORD CONTAINS clause 
Invalid VALUE OF clause 
Invalid LABEL VALUE clause 
Invalid BLANK WHEN ZERO clause 
Invalid VALUE item linsertl 
Invalid OCCURS item linsertl 
Invalid SYNCHRONIZED clause 
Invalid USAGE 
Duplicate name clause in record entry 
Invalid 77 level item 
Invalid or misplaced level number 
Duplicate clause in record, first one used 
Invalid item linsertl in name clause 
Expected item in area A not found 
Missing period 
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104 Missing LABEL clause in FD 
105 Missing name SECTION header 
106 Unexpected item /inse~t/ in area A 
110 Syntax error 
111 Invalid item /insert/ 
112 Syntax error in verb statement 
113 Invalid item /insert/ in verb statement 
114 Invalid operand list in verb statement 
115 Invalid recelvlng field in verb statement 
116 Invalid procedure name /name/ in verb statement 
117 Missing /item/ in verb statement 
118 Invalid expression in verb statement 
119 Duplicate option in OPEN statement 
120 Required INVALID KEY clause missing in verb statement 
121 Option missing in verb statement 
122 Missing period . 
123 Missing first section header 
124 Missing first paragraph this section 
140 Conflict of usage from /name/ to /name/ 
141 Unmatched level number for /name/ 
142 Too many subscripts for /namel 
143 OCCURS clause specified for level 01 or 77 named /name/ 
144 Group item named FILLER 
145 Multiple items at the same level in a group named /name/ 
146 No related data item for condition name /name/ 
147 Element /name/ of array has initial value 
160 Picture specified for group item /name/ 
161 USAGE INDEX specified for group item /name/ 
162 RIGHT-JUSTIFIED specified for group item /name/ 
163 BLANK WHEN ZERO specified for group item /name/ 
164 BLANK WHEN ZERO specified for non-DISPLAY item /name/ 
1b5 Neither PICTURE nor USAGE INDEX specified for elementary 

item /name/ 
166 Both PICTURE and USAGE INDEX specified for elementary item 

/name/ 
167 USAGE other than DISPLAY for non-numeric item /name/ 
16H USAGE COMPUTATIONAL specified for DATABUS Numeric 

elementary item /name/ 
169 Invalid PICTURE specification for elementary item /name/ 
170 Invalid length for elementary item/name/ 
171 Invalid scale for elementary item /name/ 
172 Invalid character in picture for item /name/ 
173 USAGE EBCDIC specified for non-numeric item /name/ 
180 Redefinition or record /name/ is larger than redefined 

item or work area for file /name/ 
181 Record/name/ is smaller than minimum specified 
182 No record of mln1mum size for file /name/ 
183 No record of maximum size for file /name/ 

APPENDIX B. ERROR MESSAGES B-3 



184 Size of item /name/ overflowed 
1&5 Misplaced redefinition named /name/ 
186 Redefinition /name/ does not follow item redefined /name/ 
187 Item with value Iname/ is in redefinition or group having 

value . 
188 FD or SD /name/ in more than one SAME AREA clause 
189 SD /name/ found in SAME RECORD AREA clause 
190 SAME RECORD AREA is subset of more than one SAME SORT AREA 
191 No FD or SD for file /name/ in SAME AREA clause 
200 Priority number for section /name/ exceeds maximum 
210 Index item /namel has same name as another item 
220 F Ambiguous or undeclared name /name/ in SELECT clause 
221 Name /name/ specified in SELECT clause is not an FD or SD 
222 F ACTUAL or NOMINAL KEY specification for file /name/ is 

ambiguous or undeclared - /name/ 
223 F RECORD KEY specification for file /name/ is ambiguous or 

undeclared - /name/ 
224 More than one SELECT clause found for file /name/ 
225 F No SELECT clause found for file /name/ 
226 Device name for file matches that of RERUN file 
227 Same file is specified in more than one RERUN clause 
228 Illegal to specify RERUN ..• EVERY 0 RECORDS ... 
229 Invalid file'specification in RERUN clause 
230 Devi~e specification must be the same on all RERUN clauses 
231 Length of RECORD key and NOMINAL key not equal for /name/ 
232 Tape file /namel not fixed format 
233 Maximum blocksize of device exceeded for file /name/ 
234 Invalid ACCESS MODE for unit record or tape file /name/ 
235 Invalid KEY clause for file /name/ 
236 Invalid RECORD CONTAINS clause for fixed disk file /name/ 
237 F No ACTUAL KEY for random file /name/ 
238 Invalid KEY type for access method for file /name/ 
239 F No NOMINAL KEY for randomly accessed Indexed file /name/ 
240 F No RECORD KEY for Indexed file /name/ 
241 Invalid use of RECORDS option in BLOCK clause /name/ 
242 ACCESS MODE not specified for disk file /name/ - mode 

assumed. 
243 Invalid ACCESS MODE for variable disk file /name/ 
244 Block size not a multiple of record size for tape file 

/name/ 
245 F Record key not part of a record of ISAM file /name/ 
250 F Undeclared symbol /name/ 
251 F Ambiguous reference for symbol /name/ 
252 F Invalid qualifiers given for item /name/ 
253 F Statement labelled /name/ is not ALTERable 
254 F /name/ is not a procedure-name 
255 F /name/ used in 1/0 statement is not an FD or SD 
256 F OPEN statement type does not match characteristics of 
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257 F 

258 F 

259 F 
260 F 
261 F 
262 F 
263 F 
264 f 
265 F 

266 F 
267 F 
26b F 
269 F 
270 F 
271 F 
272 F 
273 F 
274 F 
275 F 
290 
291 
292 

293 

294 

295 
296 
297 

2ge 
299 
300 
301 
302 
303 F 

304 F 
310 F 

311 F 
312 F 
330 

device specified for file /name/ 
Invalid item used as record in WRITE or REWRITE statement 
- /name/ 
Item used as record in WRITE or REWRITE statement is not a 
record in an FD or SD - /name/ 
Index or subscript applied to non-data item /name/ 
Index or subscript applied to non-table item /name/ 
Undeclared index name /name/ 
Item used as index is not an index name - /name/ . 
Ambiguous index name /name/ 
Index item /name/ is not an index for table /name/ 
Wrong number of subscripts or indices given for table 
/name/ 
Item used as subscript is not a numeric data item - /name/ 
Data item used as subscript is not an integer - /name/ 
Data item used as subscript is a table element - /name/ 
Index displacement too large for table element /name/ 
No subscripts or indices supplied for table element /name/ 
Invalid OPEN state~ent for SD /name/ 
Invalid CLOSE statement for SD /name/ 
I/O verb does not match type of file /name/ 
Invalid WRITE on sequentail ISAM file /name/ 
Invalid OPEN OUTPUT on ISAM file /name/ 
No OPEN statement found for file /name/ 
No CLOSE statement found for file /name/ 
READ statement found for file /name/ which was never 
opened for INPUT 
WRITE statement found for file /name/ which was never 
opened for OUTPUT 
REWRITE statement found for file /name/ which was never 
opened for I/O 
No READ statement found for INPUT or UPDATE file /name/ 
No WRITE statement found for OUTPUT file /name/ 
No READ, WRITE or REWRITE statement founa for UPDATE file 
/name/ . 
REWRITE found, but no READ found for UPDATE file /name/ 
No SORT statement found for sort file /name/ 
No input statement found for sort file /name/ 
No output statement found for sort file /name/ 
Invalid LINAGE clause for input or random file /name/ 
No NOMINAL KEY given for Indexed file /name/ used with 
START statement 
OPEN option invalid for device or file type /name/ 
Invalid item in PERFORM ... TIMES or GO TO ... DEPENDING 
/insert/ 
GO TO not the only statement in paragraph 
EXIT statement not only statement in paragraph 
Invalid ROUNDED option ignored 
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331 
332 
333 
334 
335 

336 
337 
33b 
339 
340 
341 

342 
343 

344 

345 
346 

347 

34~ 
360 
361 
362 

363 

364 

365 

366 
367 
360 

369 

380 
381 

382 

F 
F 
F 
F 
F 

F 
F 
F 

F 
F 

F 
F 

F 

F 
F 

F 

F 
F 
F 

F 

F 

F 

F 
F 

Arithmetic operand not numeric /name/ 
Arithmetic result not numeric or numeric edited /name/ 
Invalid sending field for MOVE statement /name/ 
Invalid receiving field for MOVE statement /name/ 
Invalid combination of operand types in statement - MOVE 
/name/TO /name/ 
Invalid expression in IF or PERFORM statement 
Invalid expression in computational statement 
Invalid expression in MOVE statement 
Invalid use of ON SIZE ERROR ignored 
Invalid sending item in SET statement - /name/ 
Invalid receiving item or combination of sending and 
receiving items in SET statement - /name/ 
Invalid index comparison in IF or PERFORM 
Type of item /name/ is inconsistent with a NUMERIC class 
test 
Type of item /name/ is inconsistent with an ALPHABETIC 
class test 
Invalid identifier' specified in EXAMINE statement - /name/ 
Item scanned for in EXAMINE is not a literal of length one 
- /string/ 
Replacement item in EXAMINE is not a literal of length one 
- /string/ 
Composite exceeds maximum lenght. Truncation may occur. 
Missing exception condition in READ or REWRITE statement 
Invalid source in ACCEPT or DISPLAY statement 
Invalid operand in ADVANCING option of WRITE statement for 
file /name/ 
ADVANCING option specified in WRITE statement for 
non-sequential file /name/ 
Invalid ADVANCING option in WRITE statement for file 
/name/ 
ADVANCING option with mnemonic name is invalid for file 
with page size /name/ 
Invalid item in DISPLAY statement /name/ 
Invalid item in ACCEPT statement /name/ 
Invalid exception option for READ of /name/ - /insert/ 
assumed. 
EOP exception option requires LINAGE clause in FD - page 
size. of 66 assumed /name/ 
Type of literal does not match that of item /name/ 
Non-zero digits or non-blank characters in value for 
/name/ must be truncated 
Unsigned item /name/ has signed value 
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APPENDIX C~ COMPILATION PROCEDURE 

In order to compile a COBOL source program prepared by the 
editor, type a command to DOS in the following format: 

COBOL <sf>! ,<cf>}{ ,rlf}{ ,clf}{ ;options} 

Files 

<sf> is the name of the sourge file; <cf>, the final command 
object file; <rlf>, a user relocatable library file; <clf>, the 
COpy library file~ The source file is assumed to have an 
extension of 'TXT' if no explicit extension is used~ If no 
command object file is specified, the source name will be used~ 
The object file is assumed to have an extension of 'CMD'~ In 
order to use the COpy feature, a COpy library file must be 
specified~ COPY libraries are assumed to have an extension of 
'INC'4 If a relocatable library file is specified, a 'LIBRARY 
<rlf>' command will be issued to the link editor~ This allows the 
user to specify where COBOL or SNAP subroutines, called from his 
program are found~ The default extension for <rlf> is 'REL'4 

In addition to these files, the COBOL system uses the following 
default file names, unless overidden by the F option~ 
'COBOLOBJ/REL' is the name of the intermediate relocatable object 
file produced by the compiler~ 'COBOLINK/TXC' is the name of 
the command file for the link editor, required to create a 'CMD' 
file from the relocatable object program~ 'COBOLSYM/SYM' is the 
default symbol table file created when the 'USING DEBUGGER' option 
is specified4 In addition to these files 'CBLWORKO/SYS', 
'CBLWORK1/SYS', 'CBLWORK2/SYS', and 'CBLWORK3/SYS' will be used as 
work files for the compiler, unless the W option is used~ The 
user should inspect his disks to determine if adequate space 
remains on the disks for these seven files or the subsets which 
will be used~ 

Options 

An option list, indicated by a semi-colon (;) following the file 
specifications, may be included4 The options are 
order-independent and must be one of the following characters: 
'LPOAFEWX'~ The action each causes is described below. 
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L - List on local or servo printer 
This option causes the source program to be listed, and the PABs 
for each segment to be listed as well. 

P - List on disk file 
This option is used instead of the L option to cause a listing 
file to be produced for subsequent output. If used the compiler 
displays the following message: 

LIST ON FILE: 
and the user should specify a partial file name. If no main name 
is entered, the main name of the source file is used. If no 
extension is entered, 'PRT' is assumed. Thus if the source 
program file name is 'TESTPROG/TXT' and if no name is specified 
for a print file, 'TESTPROG/PRT' will be the listing file. 

o - List the object program 
If the L or P option is used, this option causes a SNAP-like 
listing of the object program to be produced as well as the source 
listing. ' 

A - Automatic, link edit 
When the A option is used, the link editor will be invoked 
immediately after compilation, unless the program contains fatal 
errors. Otherwise the user is responsible for using the link 
editor himself. 

F - Request intermediate file names 
If the F option is used, the compiler will display the message: 

ENTER INTERMEDIATE OBJECT FILE NAMES (R,L,S): 
and the user should enter only those names which he wishes to 
change. The R file is the relocatable object file, the L file is 
the link edit command file, and the S file is the symbol table 
file. The default extensions for these files are 'REL', 'TXC', 
and 'SYM', respectively. 

E - Continue compilation through fatal errors 
The compiler displays diagnostic messages after the source program 
has been analyzed, before the object program is generated, and 
after object program generation. Unless the' E option is 
specified, the compiler will terminate compilation at any of these 
points if one or more fatal errors have been found in the source 
program. 
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W - Modify the work file names 
This option is used to change the names or assign the drives to be 
used for the compiler work files. If this option is used, the 
compiler displays the message: 

WORK FILE n: 
where n takes on the values 0 through 15, and allows the user to 
specify the work file name, as in the P option. 

X-Generate cross reference 
This option must be used in conjunction with the L or P option. 
When XL is specified, a cross reference will follow the source 
listing on the printer. When XP is specified, a cross reference 
will follow the source listing on the disk file. 
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APPENDIX D. THE RUNTIME DEBUGGER 

The runtime debugging facility allows the user to examine and 
change the state of his program while it is executing, making the 
debugging process simpler and faster. In order to use the 
debugger, the program must contain the USING DEBUGGER option on 
the OBJECT-COMPUTER specification. This causes a symbol table 
file to be created for use with the debugging module of the object 
library, and the debugging module to be link edited into the 
object program. 

When the program is executed, the debugger will be entered before 
the user's program starts to execute. At this point the user must 
load the symbol table file for the program using the 'L' command 
(see below). After loading the symbol table file, any other 
debugger command may be used. Note that at this time the function 
of the 'P' command (PROCEED) is to start at the first statement 
of the user's program. 

Commands 

ABORT - The program may be terminated by typing 'A' to the 
debugger when it is waiting for input. At this point, the 
debugger exits to the operating system. 

BREAK - This command is used to specify a paragraph or statement 
at which normal execution should stop, and the debugger called 
instead. The debugger allows up to ten breakpoints to be set. 
These breakpoints remain set until cleared with the CLEAR 
command. A breakpoint is set by typing 'B', space, and either 
the name of a paragraph (possibly qualified by 'IN' or 'OF') 
or '#' followed by a statement number in the PROCEDURE 
DIVISION. 

CLEAR - This command clears breakpoints set by the previous 
command. Typing 'C', space, and either a paragraph-name or 
statement-number will clear the breakpoint (if any) on that 
statement. Typing 'C', enter will clear ALL breakpoints. 

DISPLAY - Data items in the COBOL program may be displayed on the 
screen by typing 'D' followed by the name of the item, which 
may be qualified and subscripted using integer subscripts. 
The same rules for uniqueness of data reference apply in the 
debugger as in the compiler. If the item displayed contains 
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more than 80 characters, the display will be continued on 
several lines. The display key on the console may be used to 
suspend the display at the end of each line. 

GO - Control may be transferred to any paragraph or statement by 
typing 'G' followed by either a paragraph name or 'I' 
statement-number. Control returns to the debugger only at the 
next breakpoint or if a fatal execution error occurs. 

HELP - By typing 'H' enter, a list of the debugger commands will 
be displayed. 

LOAD - A symbol table file for a program or sub-program may be 
loaded by typing 'L', space, file-name. The default extension 
is assumed to be 'SYM'. ,In order to load a symbol table, you 
must make a link edit listing so that you may enter the 
correct PAB addresses when requested by the LOAD command. The 
command will ask for the starting locations of the DATADIV and 
CODE PABs. After loading a symbol table, the names of data 
items and procedure names, and the statement numbers for this 
program are accessible to the debugger. 

PROCEED - By typing ~pf ,enter you may continue the execution of 
your program after a breakpoint has been encountered. The 'P' 
command is illegal after an execution error has occurred. 
Control returns to the debugger only at the next breakpoint or 
execution error. 

SET - The values of data items may be set by typing'S' followed 
by the name of the data item (as in DISPLAY). Then the user 
may type in characters to set the value of the item. The 
backspace and cancel keys have their normal effect. If more 
than one line is being entered, the DEL key can be used to end 
the current line and start a new one. When the ENTER key is 
used to terminate the line, it also terminates the SET 
command. 

(Debugger) - The ROM debugger may be entered from the COBOL 
debugger by typing '*', enter. Control is returned to the 
COBOL debugger by typing 'E' in the ROM debugger. This 
facility is available for use by machine language programmers~ 
and should be approached with care by less experienced users. 
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APPENDIX E. RESERVED WORDS 

The following list contains all reserved words used by the 
Datapoint COBOL Compiler 

ACCEPT 
ACCESS 
ACTUAL 
ADD 
ADVANCING 
AFTER 
ALL 
ALPHABETIC 
ALTER 
ALTERNATE 
AND 
APOSTROPHE 
APPLY 
ARE 
AREA 
AREAS 
ASCENDING 
ASSIGN 
AT 
AUTHOR 
BEFORE 
BLANK 
BLOCK 
BY 
C01 
CALL 
CHARACTERS 
CLOSE 
COMMA 
COMP 
COMPUTATIONAL 
COMPUTE 

CONFIGURATION 
CONSOLE 
CONTAINS 
COpy 
CORE-INDEX 
CSP . 
CURRENCY 
DATA 
DATABUS 
DATE 
DATE-WRITTEN 
DEBUG 
DECIMAL-POINT 
DEPENDING 
DESCENDING 
DISPLAY 
DIVIDE 
DIVISION 
DOWN 
DRIVE-NUMBER 
EBCDIC 
ELSE 
END 
ENTER 
ENVIRONMENT 
END-OF-PAGE 
EOP 
EQUAL 
ERROR 
EVERY 
EXAMINE 
EXIT 

EXTENSION 
FD 
FILE 
FILE-CONTROL 
FILE-LIMIT 
FILE-LIMITS 
FILE-NAME 
FILLER 
FIRST 
FOOTING 
FOR 
FROM 
GIVING 
GO 
GREATER 
HIGH-VALUE 
HIGH-VALUES 
1-0 
I-O-CONTROL 
IDENTIFICATION 
IF 
IN 
INDEX 
INDEXED 
INPUT 
INPUT-OUTPUT 
INSTALLATION 
INTO 
INVALID 
IS 
JUST 
JUSTIFIED 
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KEY 
LABEL 
LEADING 
LEFT 
LESS 
LINAGE 
LINAGE-COUNTER 
LINE 
LINES 
LINKAGE 
LOCK 
LOW-VALUE 
LOW-VALUES 
MAIN-NAME 
MEMORY 
MODE 
MOVE 
l'-1ULTIPLE 
MULTIPLY 
NEGATIVE 
NEXT 
NO 
NOMINAL 
NOT 
NOTE 
NUI"1ERIC 
OBJECT-COMPUTER 
OCCURS 
OF 
OFF 
OMITTED 
ON 
OPEN 
OR 
OUTPUT 
PAGE 
PERFORM 
PIG 
PICTURE 
POSITIVE 
PROCEDURE 

PROCEED 
PROCESSING 
PROGRAM 
PROGRAM-ID 
QUOTE 
QUOTES 
RANDOM 
READ 
RECORD 
RECORDS 
REDEFINES 
REEL 
RELEASE 
REMAINDER 
REMARKS 
REPLACING 
RERUN 
RESERVE 
RETURN 
REWIND 
-REWRITE 
RIGHT 
ROUNDED 
RUN 
SAME 
SD 
SECTION 
SECURITY 
SEEK 
SELECT 
SENTENCE 
SEQUENTIAL 
SET 
SIGN 
SIZE 
SORT 
SOURCE-COMPUTER 
SPACE 
SPACES 
SPECIAL-NAMES 
STANDARD 

START 
STATUS 
STOP 
SUBTRACT 
SW-O 
SW-1 
SW-2 
SW-3 
SW-4 
SW-5 
SW-6 
SW-7 
SYNC 
SYNCHRONIZED 
TALLY 
TALLYING 
THAN 
THEN 
THROUGH 
THRU 
TIMBS 
TO 
UNIT 
UNTIL 
UP 
UPON 
USAGE 
USING 
VALUE 
VARYING 
WHEN 
WITH 
WORKING-STORAGE 
WRITE 
ZERO 
ZEROES 
ZEROS 
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APPENDIX F. COBOL SYSTEM OVERLAY FUNCTIONS 

Parser Overlays 

BA - Parser initializing Overlay 
BC - Identification Division Overlay 
BE - Environment Division Overlay 
BG - Data Division Parse Overlay 
BI - Procedure Division Parser Pass 
BK - Main Table re-organization 
BM - Procedure Division Parser Pass 2 
BQ - Parser Termination Overlay 

Error message gener~tion 

BZ/OA/ZA - Error Message Generation 

Symbol Table Overlays 

DA - Node Linking Phase 
DC - Picture Analysis Phase 
DE - Size Computation Phase 
DG - Procedure Division Name Generation Phase 

Merge Overlays 

FA - Build Symbol Table Chains 
FC - File Attribute Merge 
FK - Data Division Attribute Merge 
FM - Build I/O table 

Translation Ovelays 

KA - Control Translation 
KD - Arithmetic Translation 
KG - I/O Translation 

Index Generation/Optimization Overlay 

OE - Subscript/Index Generation and Optimization 

PIT Generation Overlays 

PA - Parameter PIT Generation 
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PC - Data Division PIT Generator 
PE - Literal Allocation 
PG - FDB PIT Generation 
PK - Procedure Division PIT Generator 
PM - GET PIT Generation 
PO - PUT PIT Genera~ion 
PP - UPDATE PIT Generation 
PW - Generate Prologues & Sort Segments 
PZ - Subscript Finalization 

Object Program Generation Overlays 

WA - OPG initialization 
WC - OPG Pass 1 
WE - OPG Pass 2 
WG - OPG Listing Pass 
WI/WJ - Recycle OPG 
WM - Generate ISYM file 
WO - Generate XREF sort file 
WQ - Sort and print XREF 
WX - Generate TXC file 

Termination Overlays 

ZW - Error Messages Lister 
ZZ - Termination Phase 
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APPENDIX G. EXECUTION-TIME ERROR MESSAGE 

G.1 Primative Functions 

001 Cancel or Abort? 

This message is issued following every other execution-time 
error message when the debugger is not being used. The COBOL 
system expects a single character reply of either 'C' for Cancel 
or 'A' for Abort. Cancel has the effect of executing a STOP RUN 
statement; Abort exits immediately to DOS and aborts any CHAINING 
that may be going on. 

002 Uninitialized GO TO. 

A statement of the form GO TO was executed without having 
been ALTERed. 

003 Uninitialized Return Point. 

A COBOL program was entered at some point other than the 
normal entry point and the return mechanism was not properly 
established. See an S.E. 

004 Uninitialized Perform exit. 

A paragraph that was being performed was not entered properly 
and the proper linkage was therefore not established. Consult an 
S.E. 

005 *** Invalid input. 

This message is issued whenever a COBOL system function takes 
input from the keyboard and the input that was entered was 
invalid. Normall~,the function will request the input again and 
the user should enter the proper information. 

006 Enter external switch settings in binary. 
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A program that makes use of the external switches is being 
run. The user should enter up to eight 1's and O's in the proper 
order for the program. A '1' indicates a switch is ON; a '0' 
indicates a switch is OFF. All eight switches are set and if 
fewer than eight settings are entered, the ones that are not 
entered will be set to OFF. 

007 Continue execution? 

This message follows the literal specified by the execution 
of a STOP (literal) statement. The system expects a reply of 'Y' 
for Y£5 or 'N' for WOo The no reply has the effect of a STOP RUN 
statement. The yes reply causes execution to continue at the next 
statement in the program. 

008 Program xxxxxxxx/yyy not found. 

Independent segment 'yyy' of the COBOL program 'xxxxxxxx' was 
not found in the DOS directory. 

009 Loaded over caller. 

An independent segment of the COBOL program was not correctly 
link-edited and loads over a portion of the permanent segment. 

G.2 Data Type Conversion Functions 

050 Negative number has excessive magnitude. 

A negative number being moved to data item described with 
USAG~ DATABUS contains too many digits. 

051 Invalid character in convert to computational. 

A data item being moved to a numeric field contains 
characters that are not numeric. 

052 Invalid digit in comp to binary conversion. 

A numeric data item being used as a subscript or being moved 
to an index name con tains characters that are not numeric. 
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G.3 Arithmetic Functions 

100 Invalid data in Exponentiation. 

An attempt has been 'made to raise a negative number to a 
non-integral power. 

G.4 Disk Input/Output Functions 

150 File format error (filename). 

A file (filename) with GEDIT format contains invalid format. 

151 File format ~rror (filename). 

A file (filename) with fixed length records contain invalid 
format 

152 Input record shorter than record length (filename). 

A record on a file (filename) having fixed length records is 
shorter than the record length specified for that file. 

153 Input record longer than record length (filename). 

A record on a file (filename) having fixed length records is 
longer than the record length specified for that file. 

154 Index matched low key (filename). 

The format of indexed file (filename) is incorrect. Consult 
an S.E. 

155 DR$ Read error. 

An error was detected when trying to read the indexed file 
(filename). Consult an S.E. 

156 File format error (filename). 
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File (filename) has invalid format. 

157 Attempted to REWRITE 1-0 file with no READ (filename). 

(Self-explanatory). 

158 File format error when extending. 

An error was detected when WRITEing a new record to a keyed 
file. Consult an S.E. 

159 Attempted READ on file not open INPUT or at EOF 
(filename). 

(Self-explanatory). 

160 Attempted START on file not open INPUT (filename). 

(Self~explanatory). 

161 Update file must be open 1-0 to write on (filename). 

A file for which REWRITE statements are used must be opened 
for 1-0 when WRITE statements are issued. 

162 Attempted to update a record with no previous READ 
(filename). 

(Self-explanatory). 

163 Attempted to write to file not open for OUTPUT (filename). 

(Self-explanatory). 

164 Tried to OPEN file already open (filename). 

(Self-explanatory). 

165 ISAM file key does not match FDB specification (filename). 
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The key description for an indexed file specified by the 
RECORD KEY clause for a file does not match the key upon which the 
file is indexed. 

166 ISAM data file open error (filename). 

An error occurred while trying to open an indexed file. 

167 G£TLFT called an unopened file (filename). 

This is an internal error. Consult an S.E. 

16b Invalid LFT # from FDB in GETLFT. (filename). 

This is an internal error. Consult an S.E. 

169 Invalid LFT4J: -in RLSLFT. 

This is an internal error. Consult an S.E. 

G.5 Console Input/Output 

200 Tried to open file already open. (filename). 

(Self-explanatory). 

G.6 Printer Input/Output 

250 Invalid opening of printer file. (filename). 

Either file is already opened or another file is currently 
open on the SERVO-PRINTER. 

251 Invalid record-length. (filena~e). 

This is an internal error. Consult an S.E. 
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G.7 Magnetic Tape INPUT/OUTPUT 

300 No write ring for output tape. (filename). 

(Self-explanitory). 

301 Deck not in service. (filename). 

The magnetic tape deck is not ready. 

302 Attempted to open second tape file. (filename). 

Only one magnetic tape file may be open at one time. 

303 End of tape found. (filename). 

Physical end of tape was reached during input. This 
indicates a tape format error. 

304 Parity ~rror on tape. (filename). 

(Self-explanatory). 

305 Bad tape. (filename). 

A parity error was detected on the tape during output. 

I 306 FDB Addresses do not match in tape close. 

Internal error;consult an S.E. 

307 Format Correct, Continue? (Y or N). 

The format of the labels for an input tape as been analyused 
and is correct. The labels are displayed before the message. The 
operator is requested to verify that the tape mounted is correct, 
that the labels are correct, and, if so, reply 'Y' to continue 
execution. The user should reply 'N' if either are not correct. 
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30b Missing VOL1. 

A labeled tape does not contain a VOL1 label. 

309 Invalid label record length. 

The length of a label record is not correct. 

310 Not ANS VOL1 label. 

The VJL1 label for a file described as TAPE-A is not of the 
proper format. 

311 Missing or inval~d HDR1. 

(Self-explanatory). 

312 Missing or invalid HDR2. 

(Self-explanatory). 

313 Format not = fixed. 

Only F(fixed) format magnetic tapes may be processed. 

314 wrong block size in label. 

The block size specified in the tape label does not match 
that specified for the file. 

315 Wrong record size in label. 

The record size specified in the tape label does not match 
that specified for the file. 

316 Operator requested. 

The operator is requested in order to verify the labels being 
generated for a tape output file. 
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317 Missing EOF1. 

(Self-explanatory). 

318 Block count not = count in trailer. 

The number of blocks read from a labeled tape does not match 
the number of blocks specified in the trailer label. 

G.8 Card Reader 

350 Invalid opening of card file. (filename). 

An attempt was made to open a card file for some use other 
than input. 

351 Tried to open 'file already open. (filename). 

(Self-explanatory). 

352 More Cards? 

The card reader is empty. The operator should either put 
more cards in the reader and reply 'Y' or reply 'N' if all of the 
cards have been read. 

353 Reply A for ABORT; Rfor RESUME. 

This occurs on abnormal condition with card reader. The 
operator is requested to reply appropriately. 

354 ** READER CHECK ! 

(Self~explanatory). 
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G.9 Cassette Input/Output 

400 Tried to open file already open. (filename). 

(Self-explanatory). 

401 Invalid opening of cassette file. (filename). 

The cassette drive for the file is already in use. 

402 Read parity error. (filename). 

(Self-explanatory). 

40j End of tape. (filename). 

(Self-explanatory). 

404 Cannot position tape. (filename). 

(Self-explanatory). 

405 End of Cassette tape. 

(Self-explanatory). 

406 *** ~RROR X on Deck Y *** 
(See DOS manual regarding cassette tapes.) 

G.10 Sort Facility 

450 SORT attempted with insufficient memory. 

A minimum of 8K free space is needed in order to SORT. 

451 Sort key too long. 
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The longest key allowable is 244 bytes. 

452 SPACE TRAP in sort key output. 

(Self-explanatory). 

453 Attempt to sort null file. 

(Self-explanatory) .. 

454 SPACE TRAP in merge file output. 

(Self-explanatory). 

G.11 SPECIAL I/O Facility 

500 Attempt to OPEN file already ?pen. (filename). 

(Self-explanatory). 
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