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Preface 

This amendment, the second to the document entitled American National 
Standard for information Systems - Programming Language - COBOL, 
ANSI X3.23-1985, IS0 1989:1985, presents correction of errors and clarifi- 
cation of ambiguities in Programming Language COBOL. 

The first amendment to ANSI X3.23-1985, IS0 1989:1985, entitled, 
American National Standard for information Systems - Programming 
Language - Intrinsic Function Module for COBOL, ANSI X3.23a-1989 and 
Programming Languages - COBOL - Amendment 1: Intrinsic Function 
Module, IS0 1989/Amendment 1, must be applied to ANSI X3.23-l 985 (or 
IS0 1989:1985) before applying the corrections identified in this second 
amendment. 

Within this document: 

- “First Standard COBOL” refers to ANSI X3.23-l 968, IS0 R-1989:1 972. 

“Second Standard COBOL” refers to ANSI X3.23-1974, IS0 
1989:1978, which superseded first Standard COBOL. 

“Third Standard COBOL” refers to ANSI COBOL X3.23-1985, IS0 
1989:1985, which superseded second Standard COBOL. 

Both “Amendment 1” and “Intrinsic Function Amendment” refer to 
ANSI X3.23a-1989, IS0 1989:1985/Amd.l :1992. 

Both “Amendment 2” and “Correction Amendment” refer to ANSI 
X3.23b-1993, IS0 1989:1985/Amd.2:1993. 
- “Amended third Standard COBOL” refers to third Standard COBOL 
updated first with the content of amendment 1 and then with the content 
of amendment 2. The terms “Standard COBOL” and “COBOL” also refer 
to amended third Standard COBOL. 



AMERICAN NATIONAL STANDARD ANSI X3.23b-1993 

American National Standard 
for Information Systems - 

Programming Language - 
Correction Amendment for COBOL 

AMENDMENT 2 

The changes in the column entitled Description of Change within this amendment are to be 
applied to ANSI X3.23-1985 (or IS0 1989:1985), updated with ANSI X3.23a-1989 (or IS0 
1989: 1985/Amd. 1: 1992). The beginning page number for the change is identified in the column 
entitled Page No. : 

. without parentheses for a page in ANSI X3.23-1985 (or IS0 1989:1985); 

l within parentheses for a page in ANSI X3.23a-1989 (or IS0 1989:1985/Amd.l:1992). 

When the column entitled Page No. lists both a page number without parentheses and a page 
number within parentheses, the text in ANSI X3.23-1985 (or IS0 1989:1985) must be updated 
by ANSI X3.23a-1989 (or IS0 1989:1985/Amd.l:1992) before applying the change specified in 
this amendment. When the column entitled Page No. lists only a page number within parentheses, 
then new text from ANSI X3.23a-1989 (or IS0 1989:1985/Amd.l:1992) should first be inserted 
into the COBOL Standard and then updated as directed within this document. Within this 
amendment, the changes must be made in the order listed. Shading is used in this amendment 
to indicate specifications unique to level 2 (boxing was used for this purpose in third Standard 
COBOL). 

Page No. Description of Change 

Preface Replace with preface from page iv of this document. 

X Add the following after the last entry for the Segmentation module in the 
table of contents: 

SECTION A: INTRINSIC FUNCTION MODULE 

Chapter 1: Introduction to the Intrinsic Function Module 

1.1 Purpose of Intrinsic Function Module ...................... A-27 
1.2 Function-Name ...................................... A-27 

B-l 
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ANSI X3.23b1993 

Page No. Description of Change 

Chapter 2: General Description 

2.1 Function Definition and Returned Value .................... A-27 
2.2 Arguments ......................................... A-28 
2.3 TypesofFunctions ................................... A-29 
2.4 DefmitionsofFunctions.. .............................. A-29 
2.5 ACOS ............................................ A-33 
2.6 ANNUITY ......................................... A-34 
2.7 ASIN ............................................. A-35 
2.8 ATAN.. .......................................... A-36 
2.9 CHAR ............................................ A-37 
2.10 COS ............................................. A-38 
2.11 CURRENT-DATE ................................... A-39 
2.12 DATE-OF-INTEGER ................................. A-4 1 
2.13 DAY -OF-INTEGER .................................. A-42 
2.14 FACTORIAL ....................................... A-43 
2.15 INTEGER ......................................... A-44 
2.16 INTEGER-OF-DATE ................................. A-45 
2.17 INTEGER-OF-DAY .................................. A-46 
2.18 INTEGER-PART .................................... A-47 
2.19 LENGTH.. ........................................ A-48 
2.20 LOG ............................................. A-49 
2.21 LOG10 ........................................... A-50 
2.22 LOWER-CASE ...................................... A-51 
2.23 MAX ............................................. A-52 
2.24 MEAN ........................................... A-53 
2.25 MEDIAN.. ........................................ A-54 
2.26 MIDRANGE ....................................... A-55 
2.27 MDJ ............................................. A-56 
2.28 MOD ............................................. A-57 
2.29 NUMVAL ......................................... A-58 
2.30 NUMYAL-C ....................................... A-59 
2.31 ORD ............................................. A-60 
2.32 ORD-MAX ........................................ A-61 
2.33 ORD-MIN ......................................... A-62 
2.34 PRESENT-VALUE ................................... A-63 
2.35 RANDOM ......................................... A-64 
2.36 RANGE.. ......................................... A-65 
2.37 REM ............................................. A-66 
2.38 REVERSE ......................................... A-67 
2.39 sm.. ............................................ A-68 
2.40 SQRT ............................................ A-69 
2.41 STANDARD-DEVIATION ............................. A-70 
2.42 SUM ............................................. A-71 
2.43 TAN ............................................. A-72 
2.44 UPPER-CASE ...................................... A-73 
2.45 VARIANCE.. ...................................... A-74 
2.46 WHEN-COMPILED .................................. A-75 

B-2 
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Page No. Description of Change 

xi 
(A-1) 

Add the following after the entry for 3.5: 

3.6 American National Standard COBOL 1985, Amendment 2 . . . . . . . XVII-13 

xi 
(A-1) 

Replace the entry for 4.4 with the following: 

4.4 IS0 1989:1985/Amd.l:1992 . . 0 e 0 0 . . . . e . . . . . . . . . . . . . . . . . . XVII-15 
4.5 IS0 1989:1985/Amd.2:1994 . . . . . . . . . . . . . . . . . e . . . . . . . . . . . XVII-15 

xii 

I-8 

I-8 Paragraph 1.5.2.5.3 entitled Reserved Words, change to read: 

Replace the entries for 2.1 and 2.2 with the following: 

2.1 Substantive Changes Not Affecting Existing Programs (Third 
Standard COBOL) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . XVII-42 

2.1A Substantive Changes Not Affecting Existing Programs 
(Intrinsic Function Amendment) . . . . . . . . . . . . . . . . . . . . . XVII-50 

2.1B Substantive Changes Not Affecting Existing Programs 
(Correction Amendment) . . . . . . . . . . . . . . . . . . . . . . . . . . XVII-50 

2.2 Substantive Changes Potentially Affecting Existing Programs 
(Third Standard COBOL) . . . . . . . . . . . . . . . . . . . . . . . . . . XVII-5 1 

2.2A Substantive Changes Potentially Affecting Existing Programs 
(Intrinsic Function Amendment) . . . . . . . . . . . . . . e . . . . . . XVII-80 

2.2B Substantive Changes Potentially Affecting Existing Programs 
(Correction Amendment) . . . . . . . . . . . . . . . . . . . . . . . . . . XVII-80 

Paragraph 1.5.2.5.2 entitled Extension Language Elements, last paragraph, add 
the following as the new last sentence: 

This warning mechanism is required to flag only extensions that are syntactically 
distinguishable. 

An implementation of Standard COBOL must recognize as reserved words all 
of the COBOL reserved words occurring in the specifications of the seven 
required modules and the five optional modules. (See page IV-45, COBOL 
Reserved Words.) 

I-12 
(A-4) 

Change the entry for “Reference-modifier” to “Reference modification”. 

I-42 
(f4-6) 

Change the entry for “Reference-modifier” to “Reference modification”. 

B-3 
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Page No. Description of Change 

II-1 Paragraph 2.1 entitled File Attributes, change a portion of the last sentence from 
“sequence of the keys for indexed files, the blocking factor, the padding 
character” to “sequence of the keys for indexed files, the minimum and maximum 
physical record size, the padding character”. 

II-14 

II-35 
(A-7) 

III- 1 

III-4 

III-IO 

III-12 
(A-9) 

III-12 
(A-8) 

III-25 Definition of Text Word, item 3, add the following as a new last sentence: 

Paragraph 4.2 entitled Initial Values of Tables, change numbered item 3 at the 
top of page II-14 to read: 

(3) Every occurrence of an element in a table can be assigned the same 
initial value using the VALUE clause. 

Paragraph 8 entitled Intrinsic Function Facility, second paragraph, replace the last 
sentence with the following: 

If, at the time a function is referenced, the arguments specified for that reference 
do not have values that comply with the specified constraints, then the result of 
such a reference is undefined. 

Paragraph 1 entitled Introduction, second paragraph, change the last sentence to 
read: “Complete specifications for elements defined in this section can be located 
in Sections IV through XVI and Section A of this document.” 

Definition of COBOL Character Set, NOTE 2, first sentence, change “they may 
be used in character-strings.” to “they may be used in character-strings and text 
words.“. 

Definition of Fixed File Attributes, sixth line, change “the blocking factor” to 
“the minimum and maximum physical record size”. 

Definition of Integer, item 3, change to read: “An integer function.” 

Definition of Integer Function, change “A function whose category is numeric . ..‘I 
to “A function whose class and category are numeric . ..‘I. 

One or both of the bounding separators may be a pseudo-text delimiter. 

B-4 
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Page No. Description of Change 

IV-4 
(A-9) 

Paragraph 4.2.1 entitled Separators, rule 4, change second sentence from: 
“Parentheses may appear only . ..” to “Except in pseudo-text, parentheses may 
appear only . ..‘I. 

IV-5 Paragraph 4.2.1 entitled Separators, change rule 5 to read: 

The punctuation character quotation mark is a separator. An opening 
quotation mark must be immediately preceded by a space, left parenthesis, or 
opening pseudo-text delimiter. A closing quotation mark, when paired with an 
opening quotation mark, must be immediately followed by one of the separators 
space, comma, semicolon, period, right parenthesis, or closing pseudo-text 
delimiter. Separators immediately preceding the opening quotation mark are not 
part of the opening separator quotation mark. Separators immediately following 
the closing quotation mark are not part of the closing separator quotation mark. 

IV-5 
(A-9) 

Paragraph 4.2.2.1, entitled COBOL Words, replace the paragraph with the 
following: 

A COBOL word is a character-string of not more than 30 characters which 
forms a user-defined word, a system-name, a reserved word, or a function-name. 
Each character of a COBOL word that is not a special character word is selected 
from the set of letters, digits, and the hyphen; the hyphen may not appear as the 
first or last character in such words. Each lowercase letter is considered to be 
equivalent to its corresponding uppercase letter. 

Within a source program the following apply: 

(1) For all COBOL words excluding the words LENGTH, RANDOM, and 
SUM: 

a. Reserved words form disjoint sets with user-defined words, 
system-names, and function-names. 

b. Function-names, system-names, and user-defined words form 
intersecting sets. The same COBOL word may be used as a function-name, as 
a system-name, and as a user-defined word. The classification of a specific 
occurrence of such COBOL words is determined by the context of the clause or 
phrase in which it occurs. 

B-5 
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ANSI X3.23b-1993 

Page No. 

IV-9 
(A-10) 

IV-11 

IV-22 
(A-l 1) 

IV-22 
(A-12) 

IV-27 

Description of Change 

(2) For the COBOL words LENGTH, RANDOM, and SUM: 

a. The reserved words LENGTH, RANDOM, and SUM form an identical 
set with the function-names LENGTH, RANDOM, and SUM. The same COBOL 
word LENGTH, RANDOM, or SUM may be used as a function-name and as a 
reserved word. The classification of a specific occurrence of such COBOL words 
is determined by the context in which it occurs. 

b. The COBOL words LENGTH, RANDOM, and SUM form disjoint sets 
with user-defined words and system-names. The COBOL words LENGTH, 
RANDOM, and SUM may not be used as a system-name or as a user-defined 
word regardless of context. 

Paragraph 4.2.2.1.4 entitled Function-Names, change the second sentence to read: 
“With the exception of the words LENGTH, RANDOM, and SUM, a word that 
is a function-name may appear in different contexts in a program as either a 
system-name or as a user-defined word.” 

Paragraph 4.2.2.2.3 entitled Figurative Constant Values, second occurrence of a 
paragraph numbered (l), penultimate sentence, change in part from: ” . . . until it 
is equal to the number of character positions in the associated data item.” to 
‘I... until the number of character positions remaining is equal either to 1 or to the 
number of character positions in the associated data item, whichever is greater.“. 

Paragraph 4.3.8.3.1 change the title from Purpose of a Function-Zdentifer to 
Function. 

Paragraph 4.3.8.4, change the title from Reference-Modifier to Reference 
Modification. 

Paragraph 4.4.4 entitled Explicit and Implicit Scope Terminators, last paragraph, 
item 2, delete the last sentence that reads: “Examples of such phrases are ELSE, 
WHEN, NOT AT END, etc.” 

B-6 
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Page No. Description of Change 

IV-38 Paragraph 6.4.2.2.1 entitled Definition of Compiler Directing Statement, second 
sentence, change to read: “The compiler directing verbs are COPY, ENTER, 
REPLACE, and USE (see page X11-2, The COPY Statement; page VI-83, The 
ENTER Statement; page X11-6, The REPLACE Statement; and the USE statement 
on pages VII-50, VIII-35, 1X-39, XIII-76, X111-78, and XV-5).“. 

IV-43 Paragraph 7.2.5 entitled Pseudo-Text, change a portion of the first sentence from 
“The character-strings and separators comprising” to “The text words and the 
separator space comprising”. 

IV-45 
(A-13) 

Paragraph 8 entitled COBOL Reserved Words, change the first paragraph to 
read: “The following is a list of COBOL reserved words for the seven required 
modules and the five optional modules.” 

IV-45 Paragraph 8 entitled COBOL Reserved Words, add the word FUNCTION between 
the words FROM and GENERATE in the list of COBOL reserved words. 

IV-46 
(A-14) 

Paragraph 8 entitled COBOL Reserved Words, delete the following text: 

The following is a list of COBOL reserved words for the optional Intrinsic 
Function module. 

FUNCTION 

V-24 General format of the IF statement, delete the braces surrounding statement-l; 
delete the ellipsis following statement-l; delete the braces surrounding statement- 
2; delete the ellipsis following statement-2. 

VI-15 Paragraph 4.5.4 of SPECIAL-NAMES paragraph, general rule 4d, second . . . . . .,.,.,. ,., ,. ., .,.,. ,.,.,.....,., sentence, change “~~:i~~~~~~~~~~~~~~~~~~~~~~ to “~~~~~~~~~~~~li;s~~ .,.................... . . . . . . . . . . . . . . . . . . . ..,....... . . . . . . . . . . . .;. .A.. .A.... .::: . ../../.... . . . .: . . ...\\. . ., ,. ,.,.,...I..... .: . . . . . . . ..,.,...,.. . . . . . . . . . . . . . . . . . . . . ., ~~~~~~~~~~~~~~~~~~~~~~~~‘. 
:.:.:.:.:..,. . . . . .,. .,. . . . . . . . . . . . . ,. ,.. ,. ,.,.,.,..., ,.. .,.,.,.. ,.,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

B-7 
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Page No. 

VI-16 

VI-16 

VI-3 1 

VI-3 1 

VI-34 

Description of Change 

Paragraph 4.5.4 of SPECIAL-NAMES paragraph, general rule 4d, subitem 4, .,.,. ,..(... .(. ‘i ..,..(.,.,.,:,:,:.:,:.~,,,~~:. ..:.:.:,. ,, 
replace fie first sentence (Beginning I’~~~~~~~~~~~~~~~~~~~~~~~ ) witi . . . . . . . . . . . . . . . . . . . . . .,.,...,.,.,.,. ,.....:..... .,.,.,. ..,.:. . ..L .,.,.,. ..,....... .,v,. . . . . . ..L.... . . . . . . . . . . . . . . . . . ..A... . . . . . . . . . . . . . . . . .A...... 
the following new sentence: 

.............. ....... 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.:.:,:,:::::.:.:.:.:.:.:,: ........................ :,.,: ............ ::.:.:.:.:.:.:.:.:.:.: .. .............................................. ................. f .......................... ........ ................................................................................................................... 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

...................................... .:.:.:.:.:.‘.‘.:::::.~::::‘:::::I:’:;;: .::.))j:.::.:;:,:,:; ....... ................ . ......... 
. . . . . ......... . ... . . :.> ......... .. ‘:::.::.‘.::::::‘,‘,‘,‘,:,:,~~.;;:.: :;: ....... .): ........... 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~;~~~~~~~~~~~~~~~~~ 

,, ‘~ .::::::.::::::.:.: ...... . ................. ..... ..................................... . .: ............... . ‘y:‘: ..:.......:.:.:.:.:.:. L“:‘:‘:‘:‘:‘:‘: . . . . ... . . . . . . . .................................... ................................................ 
:.:.“‘.‘~~. ..:.....: .... &.,x:2:.:.:.:.>:.:*:+:.:.:.~ .:,:,:,: ,:,:, :.:.:.:.:.: ..: ....... y.. ....... :.:. ........ :.: ..... :.:.:.:.:.:.: .,,,,,.,,:,,,:,:.:,, ...... ................. . ... :.:.:.:.:.:.:,:w . . . . :.:.: . . ...................... ......... ::.:.: 

.: 
..... . ..... :.:.:.:.:.:.:.:...:.:.: .: ... . . ):...:.:.:.:. 

~$&~,; .:.:.:. I,,~~~~~:~~~~~~~~~~~‘:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
,,,: ,,,,,, ... . . . . . .............. ‘:‘::‘::‘::‘:‘:‘::I’:‘:‘: :.:.:.: .. ..y y2.. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
.................................................... 

., ., . . ............................ ................................................................ ................................................................................................................. . ..... ......... ............... 

Paragraph 4.5.4 of SPECIAL-NAMES paragraph, general rule 4d, renumber 
subitems 4 and 5 to new subitems 5 and 6. Insert the following as the new 
subitem 4: 

................................................... 

I. ........................ v ................. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.:.:.:.:.:.>. .............................................. .................................................................................... ............................................. 
......... ..... 

.: 
...... 

::, : : : : : : : : : : ... ............................ .... .................... ........ ................................................................. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

............... ................................... :.:.:.:.:.:.> .... ..:.: .:. ............ :.::. ................ ................................................ ...................................... ..... . . . . ... ....................................................... ... .................. 

Paragraph 5.9.4 of the PICI’URE clause, general rule 8, explanation of symbol 
“P”, second paragraph, change subparagraph b to read: 

b. An elementary MOVE statement where the sending operand is 
numeric and its PICTURE character-string contains the symbol ‘P’. 

Paragraph 5.9.4 of the PICTURE clause, general rule 8, explanation of the symbol 
“PO, second paragraph, shade subparagraph c. 

Paragraph 5.9.5, editing rules of the PICTURE clause, editing rule 7, second 
paragraph, change last sentence from: ‘I... this string of floating insertion 
characters may have the fixed insertion characters ‘CR’ and ‘DB’ immediately to 
the right of this string.” to ‘I... this string of floating insertion characters may have 
one of the editing sign control symbols ‘+‘, ‘-‘, ‘CR, or ‘DB’ immediately to the 
right of this string.” 
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VI-37 Paragraph 5.9.6, PICTURE precedence chart, delete the symbol “X” at the 
following two intersections: 

1. The first symbol (at the top of the table) is the right-most “P” under 
“Other Symbols”; the second symbol (at the side of the table) is the lower ” (&}‘I 
for “Floating Insertion Symbols”. 

2. The first symbol (at the top of the table) is the right-most “P” under 
“Other Symbols”; the second symbol (at the side of the table) is the lower “cs” 
for “Floating Insertion Symbols”. 

VI-56 Paragraph 6.3.1.1.3 entitled Comparisons Involving Index-Names andlor Index 
Data Items, change the first sentence of subparagraph 2 to read: 

An index-name and a numeric data item or numeric literal. 

VI-57 
(A-18) 

Paragraph 6.3.1.2 entitled Class Condition, replace the first paragraph after the 
general format beginning with “Identifier-l must reference” and the second 
paragraph after the general format beginning with “When used, NOT and” with 
the following: 

Identifier-l must reference a data item whose usage is explicitly or implicitly 
DISPLAY. If identifier-l is a function-identifier, it must reference an 
alphanumeric function. When the class condition does not include the word NOT 
and identifier-l is a zero-length group item, the result of the class test is always 
false. 

When used, NOT and the next key word specify one class condition that 
defines the class test to be executed for truth value; e.g. NOT NUMERIC is a 
truth test for determining that an operand is nonnumeric. When the class 
condition includes the word NOT and identifier-l is a zero-length group item, the 
result of the class test is always true. 

VI-90 Paragraph 6.16.2, general format of the IP statement, delete the braces 
surrounding statement-l; delete the ellipsis following statement-l; delete the 
braces surrounding statement-2; delete the ellipsis following statement-2. 

VI-9 1 Paragraph 6.16.4 of the IF statement, general rule 2b, add the following as the 
new last sentence: 

This has the effect of causing a transfer of control to an implicit CONTINUE 
statement immediately preceding the next separator period. 
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VI-91 Paragraph 6.16.4 of the IF statement, general rule 2e, add the following as the 
new last sentence: 

This has the effect of causing a transfer of control to an implicit CONTINUE 
statement immediately preceding the next separator period. 

VI-9 1 

VI-95 

VI-96 

VI-96 

VI-96 

VI-96 

VI-96 

Paragraph 6.16.4 of the IF statement, general rule 3, second paragraph, replace 
with the following: 

IF statements within IF statements are considered matched IF, ELSE, and 
END-IF ordered combinations, proceeding from left to right. Thus, any ELSE 
encountered is matched with the nearest preceding IF that either has not been 
already matched with an ELSE or has not been ~~~~~~~~~~~ explicitly terminated. . . . . . . . . ,...............,.... . . . .,,. . . . . . . . . 
Any END-IF encountered is matched with the nearest preceding IF that has not 
heen n~~~~~~~~f explicitly terminated. 

. . . . . . .......I,.((.,., ,........ . . . . . . . . . . . . . .,... .A. 

Paragraph 6.18.3 of the INSPECT statement, change syntax rule 8 to read: 

(8) When the CHARACTERS phrase is used, literal-3 or the size of the data 
item referenced by identifier-S must be one character in length. 

Paragraph 6.18.4 of the INSPECT statement, insert the following as a new general 
rule 1 and renumber old general rules 1 through 7 as new general rules 2 through 
8; renumber old general rules 8 through 17 as new general rules 10 through 19. 

(1) For the purpose of determining its length, identifier-I is treated as if it 
were a sending data item. (See page VI-26, The OCCURS Clause). 

Paragraph 6.18.4, new general rule 2, last line, change “general rules 5 through 
7.” to “general rules 6 through 8.“. 

Paragraph 6.18.4, new general rule 3b, fourth line, change “(see general rule ,a)” 
to “(see general rule ,a)“. 

Paragraph 6.18.4, new general rule 3c, fifth line, change “in general rule 2b” to 
“in general rule 3b”. 

Paragraph 6.18.4, new general rule 4, first line, change “In general rules 5 through 
17” to “in general rules 6 through 19”. 
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Paragraph 6.18.4, new general rule 7a, subitem 2, change “general rules 10 and 
13” to “general rules 12 and 15”. 

VI-97 Paragraph 6.18.4, new general rule 7a, subitem 3, change “defined in general rule 
13” to “defined in general rule 15”. 

VI-97 Paragraph 6.18.4, new general rule 7c, second line, change “in general rules 10 
and 13” to “in general rules 12 and 15”. 

VI-97 Paragraph 6.18.4, new general rule 7e, second line, change “paragraphs 6a 
through 6d” to “general rules 7a through 7d”. 

VI-97 Paragraph 6.18.4, new general rule 8, first line, change “in general rule 6” to “in 
general rule 7”. 

VI-97 Paragraph 6.18.4, new general rule 8a, third line, change “in general rule 6” to 
“in general rule 7”. 

VI-98 Paragraph 6.18.4, new general rule 8b, eighth line from end of paragraph, change 
“in general rule 6” to “in general rule 7”. 

VI-98 Paragraph 6.18.4, new general rule 8c, seventh line from end of paragraph, 
change “in general rule 6” to “in general rule 7”. 

VI-98 Paragraph 6.18.4 of the INSPECT statement, add the following as the new general 
rule 9 located immediately after the header FORMAT 1: 

(9) Identifier-l is a sending data item. 

VI-98 Paragraph 6.18.4, new general rule 12c, third line, change “in general rule 6e” to 
“in general rule 7e”. 

VI-99 Paragraph 6.18.4, new general rule 15a, second line, change “in general rule 6e 
to “in general rule 7e”. 
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VI-l 13 

VI-124 

VI-124 

VII-5 

VII-32 

VII-32 

Description of Change 

Paragraph 6.21.4 of the PERFORM statement, general rule lOd, change the fourth 
and fifth sentences to read: 

,. .,... ., ._.,..,., . . . . .\. . . .‘)(,,.:.‘. . ..>>..: .(.(.,.,.,.,... >p: ,.,.,.,.,. ?... ..\\\ . . . .>p,.. .., .,.>y... . . . . . . . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .:.:.:.~:((((.:.:.:.:.~:.:.:.:.:.:.:.:.:.~:.:.~ ,\, :.:.:.:.: ,..,....... :.:.:.:.: . . . . . . .,.,. . . . . . . . . . . ..L... ..,.,.. !: . . . . . .,.,. ,.............,., . . . . . . . . . . . . . ..,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .., E . . . . . . . . . . . . . . . . . . ..(... Q:‘iei~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
.:.:.:.,.:::(.:(.:.:.:.:.~:.:.:.:.:.:., ,.,...,...,,,.,.,.,.,.,., . . ..(.....,.,., ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
,...............,.,/.,............: . . . . >: ; ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
. . . . . . . . . . . . . . . . ,+.....,...,.,.,., . . . . . . . . . . . y>:,:,:,... . . . . . . . . :,~((( ,:.:.:. >> ,.,.,.:..~.:.~.:.:‘: y:::::: ::::: >::>y:.::,: ,.,.,., ‘.‘.L’,‘.‘,:.‘.‘.‘:.:.: ~~::::::::.~.:..:..~~~~,~,~,~,~.~~.:...~~~,~,~,..... . . . . . . . . . . . . . .,.f,. . . . . . . . . . . . . .,,,z:.. . . . . . . . >:,:.:..: . . . . . . . . . . . ““““.:‘..:‘:‘~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~ 
.:.:.:..:::.:.:.:.:.:.:.::::~:.:.:.:.::, ,.: .,.(.,.,.,.,.,.,.,.,., ~~~.,.~~~._~,~~~,~~.,~~~~~~.~.~.~.~~,~,~,~,~,.~.~.~~~~, ,,,.,.,.,.,.,.,.,.....,.,.,.,.,.,.,.,.,...,.,.,.,.,.,.,.,.,...,.,.,.,,,.,...,.,.....,.,.,.,.,.,.,.,.,.....,.,.,.,.,.,.,,..,.,.,,,.,,,.,.,.,.......,.,.,.,.,.,.,.,...,.,.,,,.,.,.,.,., (.(.,.,.,.,.,., (,.,.,.,.,_, ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
.:.:.:.:::::.:.~:.:.:.~::.:.:::.:.:::.:::.:.:::.:.:.:.:.:...:.:.:.:.~:.:.:...:.:.:.:.:.~ . . . . . . . . . .(.(. :.:.> . . . . . . . . :.: .,...........,. :.:.: .,...........(.,..I(, (, : :, : :, (, ,:, ,.. ,.,.. . . . ,,.,.,.,.,.,.,.,. :( ,(.,.,.,.,.,.,.,.,,,.,.,.,.,.,.,.: .,.((((,.,.,.,.,.,,,, :,,,> ,.,.,.,.,.,... :,:.> . . . . . . . . . . . . :,:,I 

Paragraph 6.22.4 of the SEARCH statement, general rule 2b, add the following 
as the new last sentence: 

~~~~~1~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
:.:.:.:.:~..;;r.. . . . . . . . . . . . i:, .v:,... . . . . . . . . ..i..............ii t. ..,....., iii:. . . . . . . . . . . . ..i.,.,.....,...i ii, .,.,. . . . . . . . . . . . . . . . . . . . . . . . . ..i..ii... . ..,.,........A. .: ..,...........i, .,. . . . . . .i. ii. .,. .Y.,.. ,.... ,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..,,. ,.,.. ‘,..:,:,~.:.‘,i:.~.~.~.~,:,:.~.:.~.:.~.~..’y,:’,’ ,.,....... :.>:.:.:.: . . . . . . . . >:.:,I.,.. ,...... i:,:,:.... . . . . . . . . . . . . . . ,,.,.,.,. ,.,., :.:,y.: . . . . . . . . . ~~~~~~~~~~~~X~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~,~~~~~~ ..,.,.,., ). . . . . . . . . . . ,.,.,.,.,........., :( .:j:.:...:.:..: . . . :.::... ,....,...,.,.,.... . . . . . . . . . . . . . . . . . . ..\................ ..I., ,.,.,.,.,.,., ..,.,....,...,. ,.,.......... ,....,... . . . . . . . . . . . I.. .A.. ..,,, ,...,.,....\ . . . . . ,...,....,.., ..,...,,. . . . . . . . . . . . . ,.,, ,.,.... . . . . . . . . . . . . . . . . . . . . . . . . .,... . . . . . . . : . . . . . . . . ~ap,~~~~~~~~~ .,.,. ..:. . . . . . . . . . . . . . . . . . . . . . . . ,...............,.,.,.,.,.,., 

Paragraph 6.22.4 of the SEARCH statement, general rule 4, add the following as 
the new last sentence: 

Delete paragraph 1.3.7 entitled The File Attribute Conflict Condition; renumber 
yzraph 1.3.8 entitled Special Register LJNAGE-COUNTER as new paragraph 

. . . 

Paragraph 3.8.4 of the RECORD clause, general rule 10, add the following as a 
new last paragraph: 

Paragraph 3.8.4 of the RECORD clause, renumber general rules 13 and 14 as new 
general rules 14 and 15. Add the following as new general rule 13 after the 
header FORMAT 3: 

(13) It is implementor defined whether format 3 of the RECORD clause 
produces fixed length records or variable length records. 
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VII-37 Paragraph 4.2.4 of the CLOSE statement in the Sequential I-O module, general 
rule 3, change paragraph F to read as follows: 

F. Close Reel/Unit 

Input Files and Input-Outnut Files (Reel/Unit Media): 

1) If the current reel/unit is the last or only reel/unit for the file, there 
is no reel/unit swap, the current volume pointer remains unchanged, and the file 
position indicator is set to indicate that no next reel/unit exists. 

2) If another reel/unit exists for the file, a reel/unit swap occurs, the 
current volume pointer is updated to point to the next reel/unit existing in the file, 
the standard beginning reel/unit label procedure is executed, and the file position 
indicator is set to one less than the number of the first record existing on the new 
current volume. If no data records exist for the current volume, another reel/unit 
swap occurs. 

Outnut Files (Reel/Unit Media): 

The following operations take place: 

1) The standard ending reel/unit label procedure is executed. 

2) A reel/unit swap. The current volume pointer is updated to point to 
the new reel/unit. 

3) The standard beginning reel/unit label procedure is executed. 

4) The next executed WRITE statement that references that file directs 
the next logical data record to the next reel/unit of the file. 

Input Files, Input-Output Files, and Output Files (Non-Reel/Unit Media): 

Execution of this statement is considered successful. The file remains in 
the open mode, the file position indicator is unchanged, and no action takes place 
except as specified in general rule 4. 
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VII-41 Paragraph 4.3.4 of the OPEN statement in the Sequential I-O module, general rule 
8, change to read: 

(8) If during the execution of an OPEN statement a file attribute conflict 
condition occurs, the execution of the OPEN statement is unsuccessful. The 
implementor defines which of the fixed file attributes are validated during the 
execution of the OPEN statement. The validation of fixed file attributes may vary 
depending on the organization and/or storage medium of the file. (See page II-l, 
File Attributes.) 

VII43 Paragraph 4.3.4 of the OPEN statement in the Sequential I-O module, add the 
following as the new general rule 26: 

(26) If the execution of the OPEN statement is unsuccessful, the physical file 
is not affected and the following actions take place in the following order: 

a. A value is placed in the I-O status associated with file-name to 
indicate the condition that caused the OPEN statement to be unsuccessful. 

b. Any applicable USE AFTER EXCEPTION procedure is executed. 
(See page VII-50, The USE Statement.) 

VII46 Paragraph 4.4.4 of the READ statement in the Sequential I-O module, replace 
general rule lob with the following: 

b. If the AT END phrase is specified in the statement causing the 
condition, control is transferred to the AT END imperative-statement-l. Any 
USE AFTER EXCEPTION procedure associated with the file connector 
referenced by file-name-l is not executed. Execution then continues according 
to the rules for each statement specified in imperative-statement-l. If a procedure 
branching or conditional statement that causes explicit transfer of control is 
executed, control is transferred in accordance with the rules of that statement; 
otherwise, upon completion of the execution of imperative-statement-l, control 
is transferred to the end of the READ statement and the NOT AT END phrase, 
if specified, is ignored. 

VII46 Paragraph 4.4.4 of the READ statement in the Sequential I-O module, general 
rule lOc, change the first sentence to read: “If the AT END phrase is not 
specified, a USE AFTER EXCEPTION procedure must be associated with the file 
connector referenced by file-name-l, and that procedure is executed.” 
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Paragraph 4.4.4 of the READ statement in the Sequential I-O module, replace 
general rule llb with the following: 

b. If an exception condition that is not an at end condition exists, control 
is transferred according to rules of the USE statement following the execution of 
any USE AFTER EXCEPTION procedure associated with the file connector 
referenced by file-name-l. (See page VII-50, The USE Statement.) 

VII-48 Paragraph 4.5.3 of the REWRITE statement in the Sequential I-O module, syntax 
(A-19) rule 1, second sentence, change to read: 

Record-name-l and identifier-l must not reference the same storage area. 

VII-50 Paragraph 4.6.3 of the USE statement in the Sequential I-O module, syntax rule 
3, change to read: 

(3) The same file-name must not appear in more than one USE AFTER 
EXCEPTION statement within the same Procedure Division. 

VII-52 
(A-19) 

Paragraph 4.7.3 of the WRITE statement in the Sequential I-O module, syntax 
rule 1, second sentence, change to read: 

Record-name-l and identifier-l must not reference the same storage area. 

VII-5 3 Paragraph 4.7.4 of the WRITE statement in the Sequential I-O module, replace 
general rule 9, including subparagraphs a and b, with the following: 

VII-54 Paragraph 4.7.4 of the WRITE statement in the Sequential I-O module, renumber 
general rules 10 through 17 as new general rules 11 through 18. 
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VII-54 Paragraph 4.7.4 of the WRITE statement in the Sequential I-O module, add the 
following as the new general rule 10: 

(10) If the execution of the WRITE statement is unsuccessful, the I-O status 
of the file-name associated with record-name-l is updated and control is 
transferred according to the rules of the USE statement following the execution 
of any USE AFTER EXCEPTION procedure applicable to the file-name 
associated with record-name-l. (See page VII-50, The USE Statement). 

VIII-6 Delete paragraph 1.3.7 entitled The File Attribute Conflict Condition that appears 
on the bottom of page VIII-6 and on the top of page VIII-7. 

VIII-24 Paragraph 4.4.4 of the OPEN statement in the Relative I-O module, general rule 
8, change to read: 

(8) If during the execution of an OPEN statement a file attribute conflict 
condition occurs, the execution of the OPEN statement is unsuccessful. The 
implementor defines which of the fixed file attributes are validated during the 
execution of the OPEN statement. The validation of the fixed file attributes may 
vary depending on the organization and/or storage medium of the file. (See page 
II-l, File Attributes.) 

VIII-25 Paragraph 4.4.4 of the OPEN statement in the Relative I-O module, add the 
following as the new general rule 19: 

(19) If the execution of the OPEN statement is unsuccessful, the physical file 
is not affected and the following actions take place in the following order: 

a. A value is placed in the I-O status associated with file-name to 
indicate the condition that caused the OPEN statement to be unsuccessful. 

b. Any applicable USE AFTER EXCEPTION procedure is executed. 
(See page VIII-35, The USE Statement.) 
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VIII-28 Paragraph 4.5.4 of the READ statement in the Relative I-O module, general rule 
lob, change to read: 

b. If the AT END phrase is specified in the statement causing the 
condition, control is transferred to the AT END imperative-statement-l, Any 
USE AFTER EXCEPTION procedure associated with the file connector 
referenced by file-name-l is not executed. Execution then continues according 
to the rules for each statement specified in imperative-statement-l. If a procedure 
branching or conditional statement that causes explicit transfer of control is 
executed, control is transferred in accordance with the rules of that statement; 
otherwise, upon completion of the execution of imperative-statement-l, control 
is transferred to the end of the READ statement and the NOT AT END phrase, 
if specified, is ignored. 

VIII-28 Paragraph 4.5.4 of the READ statement in the Relative I-O module, general rule 
lOc, change the first sentence to read: “If the AT END phrase is not specified, a 
USE AFTER EXCEPTION procedure must be associated with the file connector 
referenced by file-name-l, and that procedure is executed.” 

VIII-29 Paragraph 4.5.4 of the READ statement in the Relative I-O module, replace 
general rule 1 lb with the following: 

b. If an exception condition that is not an at end or an invalid key 
condition exists, control is transferred according to rules of the USE statement 
following the execution of any USE AFTER EXCEPTION procedure associated 
with the file connector referenced by file-name-l. (See page VIII-35, The USE 
Statement.) 

VIII-30 
(A-19) 

Paragraph 4.6.3 of the REWRITE statement in the Relative I-O module, syntax 
rule 1, second sentence, change to read: 

Record-name-l and identifier-l must not reference the same storage area 

VIII-35 Paragraph 4.8.3 of the USE statement in the Relative I-O module, syntax rule 3, 
change to read: 

(3) The same file-name must not appear in more than one USE AFTER 
EXCEPTION statement within the same Procedure Division. 
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VIII-37 
(A-19) 

Paragraph 4.9.3 of the WRITE statement in the Relative I-O module, syntax rule 
1, second sentence, change to read: 

Record-name-l and identifier-l must not reference the same storage area 

VIII-38 Paragraph 4.9.4 of the WRITE statement in the Relative I-O module, replace 
general rule 9, including subparagraphs a and b, with the following: 

(9) Transfer of control following the successful or unsuccessful execution of 
the WRITE operation depends on the presence or absence of the INVALID KEY 
and NOT INVALID KEY phrases. (See page VIII-5, The Invalid Key 
Condition.) 

IX-4 Paragraph 1.3.4, I-O status in the Indexed I-O module, item 3b for I-O status 22, 
change to read: 

b. I-O Status = 22. An attempt is made $#@j@ 

@I to write a record that would create a duplicate prime record keyj 

IX-7 Delete paragraph 1.3.7 entitled The File Attribute Conflict Condition. 

IX-26 Paragraph 4.4.4 of the OPEN statement in the Indexed I-O module, general rule 
8, change to read: 

(8) If during the execution of the OPEN statement a file attribute conflict 
condition occurs, the execution of the OPEN statement is unsuccessful. The 
implementor defines which of the fixed file attributes are validated during the 
execution of the OPEN statement. The validation of the fixed file attributes may 
vary depending on the organization and/or storage medium of the file. (See page 
II-l, File Attributes.) 
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IX-27 Paragraph 4.4.4 of the OPEN statement in the Indexed I-O module, add the 
following as the new general rule 19: 

(19) If the execution of the OPEN statement is unsuccessful, the physical 
file is not affected and the following actions take place in the following order: 

a. A value is placed in the I-O status associated with file-name to 
indicate the condition that caused the OPEN statement to be unsuccessful. 

b. Any applicable USE AFTER EXCEPTION procedure is executed. 
(See page 1X-39, The USE Statement.) 

IX-30 Paragraph 4.5.4 of the READ statement in the Indexed I-O module, general rule 
lob, change to read: 

b. If the AT END phrase is specified in the statement causing the 
condition, control is transferred to the AT END imperative-statement-l. Any 
USE AFTER EXCEPTION procedure associated with the file connector 
referenced by file-name-l is not executed. Execution then continues according 
to the rules for each statement specified in imperative-statement-l. If a procedure 
branching or conditional statement that causes explicit transfer of control is 
executed, control is transferred in accordance with the rules of that statement; 
otherwise, upon completion of the execution of imperative-statement- 1 control is 
transferred to the end of the READ statement and the NOT AT END phrase, if 
specified, is ignored. 

IX-30 Paragraph 4.5.4 of the READ statement in the Indexed I-O module, general rule 
lOc, replace the first sentence with the following: “If the AT END phrase is not 
specified, a USE AFTER EXCEPTION procedure must be associated with the file 
connector referenced by file-name-l, and that procedure is executed.” 

IX-31 Paragraph 4.5.4 of the READ statement in the Indexed I-O module, replace 
general rule llb with the following: 

b. If an exception condition that is not an at end or an invalid key 
condition exists, control is transferred according to rules of the USE statement 
following the execution of any USE AFTER EXCEPTION procedure associated 
with the file connector referenced by file-name-l. (See page 1X-39, The USE 
Statement.) 
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IX-33 
(A-19) 

Paragraph 4.6.3 of the REWRITE statement in the Indexed I-O module, syntax 
rule 1, second sentence, change to read: 

Record-name-l and identifier-l must not reference the same storage area 

IX-39 Paragraph 4.8.3 of the USE statement in the Indexed I-O module, syntax rule 3, 
change to read: 

(3) The same file-name must not appear in more than one USE AFTER 
EXCEPTION statement within the same Procedure Division. 

IX-41 
(A-20) 

Paragraph 4.9.3 of the WRITE statement in the Indexed I-O module, syntax rule 
1, second sentence, change to read; 

Record-name-l and identifier-l must not reference the same storage area 

IX-42 Paragraph 4.9.4 of the WRITE statement in the Indexed I-O module, general rule 
9, including subparagraphs a and b, change to read: 

(9) Transfer of control following the successful or unsuccessful execution of 
the WRITE operation depends on the presence or absence of the INVALID KEY 
and NOT INVALID KEY phrases. (See page 1X-6, The Invalid Key Condition.) 

x-7 Paragraph 1.3.8.3, Conventions for Index-Names, change the first sentence to . ...,>:,;,.. . . . . . . . . . . . . . . . . .,.,.,.,.,.,.,. :,,.>>,.:,j(,. .,,,.,.ii,.,. :‘,.*‘:,~,~,,.>>,.. . . . . . ,.:,, ,,.,. . . . . . . . .,.,.,.. . . . . . . . . > .,.,., . ,. ...l ..,.:( :,:,.. . . . . . . . ...7.,.,. .,.,.,, . . . . ..\\..... r; . . . ,.,., .,.. .., . . . . . . . 
read: “Xi~~~b~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . . . . . . . . . . . . . . . . .,..A... . . . . . . . . . . . . . . . . . . . . . . . . . ./.... . . . . . . . . . . . . . . . . . . . . . . . . . . . .,,......... .A...... .m.,.... ..,...........:,., .,. ,.,.... . . . . . . . . . . . . ..v.. . . . . . . . . . . . .v,.,.,.,..... .._., . . . . . . . . . .,.,.,.,. ,.......... .,.,.,.,L..... . . . . . . . . . . . . . . . .,.,....... . . . . . ........ . . . . . . . . . ..(. .,. . . , , ~~%~~~~~~~~~~~~~~~~~~~,~~~~~~~~~~~~~~~~~~~~ 

. . (0.. . . . . . . . . . . . . . . . . . . . .! .A.. .,,,,,,,,,.,., ,.,.,.,.,.,,(.,,(.,.,.,.,.,.,.,.,.,.,, .,.,.,.,.,.,.,.,.,...,., (.,.,.,.,.,.,.,.,.,.,.,,,.,.,,,.,.,.,.,.,.,.,.,...,.,.,.,.,.,.,.,.,... .:.:......... ..,..........................,............................ .., 

X-23 Paragraph 4.5.3 of the EXTERNAL clause, syntax rule 3, change the first 
sentence to ie,& ,,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.A,.,., . . . ., 2. .,.,. ~~~~s~~n;l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
:.:.: . . . ,... ,.,.................,..., ,.,.,.; .,......,.,........... . . Y? .,.,......., . . . . . . . . . . . . . . . . . . . . . . . . ,.,...,.,.,.......... . . . . . . . . . . . . . . . . . . . . . . I......... .,..., . . . . . . . . . . t. I...,.... ..,.. .,L......... . . . . . . ..,.... ..I............. ,. :.:.:.:.:.:.:.:.,:‘:‘:.:.:‘:,, 
sfggg$ . 

x-33 Paragraph 5.4.4 of the EXIT PROGRAM statement, add the following as the new 
general rule 4: 

............. .. : .................. 
~~~~~,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.,~)~ ,,:,,,,,:,,, ,,,,,,,:,,,,, . . ...... .( ;;,: .... .................................................. :i-.:.:.:.:.:.:::::,~~:::::::::::::’:: :.:.:.:.: :J:.: ;. 
~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~ 
:.:.:.>. .......................................................... ......................................................................................... . ................................................................................................................................................................... :,:.:, >:::.:.:::.:.~ . . >:.:. ... .............. :.:.:.:.:.:.:. .................... i: .... .... y.. ............... . . . . . . :,: .:.~.:.:.:.:.:.:.:. >:.:.:.:,: ; .j..: .... ..:.:.: . . ........... ... . ........................................ ;. .... ..~.~.....~.... .: +: .. .,.w ............ ........... . .................... :.:.:.:.:.:.:.:.:.:.:::.:.:.:.:.:. 
s~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
:.: . . T............. 7 .................................. ..... ................ .v. ............. ..................................................................................................................................................................................................................... ........ 
~~~~~~~~~~~8~~~ 
.:.:.:...: ... :.:.:.:.:.j:. ............ ....... . .. .............. ............................... 
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XI-10 Paragraph 4.1.4 of the MERGE statement, general rule 7b, add the following as 
the new last sentence for the paragraph: 

If the file referenced by file-name-l is described with variable length records, the 
size of any record written to file-name-l is the size of that record when it was 
read from file-name-2 or file-name-3, regardless of the content of the data item 
referenced by the DEPENDING ON phrase of either a RECORD IS VARYING 
clause or an OCCURS clause specified in the sort-merge file description entry for 
file-name- 1. 

XI-11 Paragraph 4.1.4 of the MERGE statement, general rule 7c, add the following as 
a new last sentence after the words ‘I... the last statement in the output 
procedure.“: 

For a relative file, the content of the relative key data item is undefined after the 
execution of the MERGE statement. 

x1-1 1 Paragraph 4.1.4 of the MERGE statement, general rule 7, add the following as a 
new last paragraph for general rule 7: 

The value of the data item referenced by the DEPENDING ON phrase of 
a RECORD IS VARYING clause specified in the file description entry for 
file-name-2 or file-name-3 is undefined upon completion of the MERGE 
statement. 

XI-1 1 Paragraph 4.1.4 of the MERGE statement, general rule 1 lb, add the following as 
the new last sentence for the first paragraph: 

If the file referenced by file-name-4 is described with variable length records, the 
size of any record written to file-name-4 is the size of that record when it was 
read from file-name- 1, regardless of the content of the data item referenced by the 
DEPENDING ON phrase of either a RECORD IS VARYING clause or an 
OCCURS clause specified in the file description entry for file-name-4. 

x1-12 Paragraph 4.1.4 of the MERGE statement, general rule 11, last paragraph, sixth 
line, change in part from I’... any USE AFTER STANDARD 
EXCEPTION/ERROR procedure specified for the file is executed; . ..I’ to “... any 
USE AFI’ER EXCEPTION procedure associated with the file connector 
referenced by file-name-4 is executed; . ..‘I. 
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x1-12 Paragraph 4.1.4 of the MERGE statement, general rule 11, add the following as 
a new last paragraph for general rule 11: 

The value of the data item referenced by the DEPENDING ON phrase of 
a RECORD IS VARYING clause specified in the sort-merge file description entry 
for file-name-l is undefined upon completion of the MERGE statement for which 
the GIVING phrase is specified. 

XI-13 
(A-20) 

Paragraph 4.2.3 of the RELEASE statement in the Sort-Merge module, syntax 
rule 3, second sentence, change to read: 

Record-name-l and identifier-l must not reference the same storage area. 

XI-19 Paragraph 4.4.4 of the SORT statement, beginning of general rule 9b to the end 
of general rule 9, replace with the following: 

b. The logical records are obtained and released to the sort operation. 
Each record is obtained as if a READ statement with the NEXT and the AT END 
phrases had been executed. If the file referenced by file-name- 1 is described with 
variable length records, the size of any record released to file-name-l is the size 
of that record when it was read from file-name-2, regardless of the content of the 
data item referenced by the DEPENDING ON phrase of either a RECORD IS 
VARYING clause or an OCCURS clause specified in the sort-merge file 
description entry for file-name-l D 

c. The processing of the file is terminated. The termination is performed 
as if a CLOSE statement without optional phrases had been executed. This 
termination is performed before the file referenced by file-name-l is sequenced 
by the SORT statement. For a relative file, the content of the relative key data 
item associated with file-name-2 is undefined after the execution of the SORT 
statement if file-name-2 is not referenced in the GIVING phrase. 

These implicit functions are performed such that any associated USE AFTER 
EXCEPTION/ERROR procedures are executed; however, the execution of such 
a USE procedure must not cause the execution of any statement manipulating the 
file referenced by, or accessing the record area associated with, file-name-2. 

The value of the data item referenced by the DEPENDING ON phrase of a 
RECORD IS VARYING clause specified in the file description entry for 
file-name-2 is undefined upon completion of the SORT statement. 

XI-20 Paragraph 4.4.4 of the SORT statement, general rule 12b, first paragraph, last 
sentence, change “phrases had been execution.” to “phrases had been executed.“. 
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x1-20 Paragraph 4.4.4 of the SORT statement, general rule 12b, add the following as the 
new last sentence in the first paragraph: 

If the file referenced by file-name-3 is described with variable length records, the 
size of any record written to file-name-3 is the size of that record when it was 
read from file-name-l, regardless of the content of the data item referenced by the 
DEPENDING ON phrase of either a RECORD IS VARYING clause or an 
OCCURS clause specified in the file description entry for file-name-3. 

x1-20 Paragraph 4.4.4 of the SORT statement, general rule 12, last paragraph, last 
sentence beginning with “On the first attempt”, replace with the following: 

On the first attempt to write beyond the externally defined boundaries of the file, 
any USE AFTER EXCEPTION procedure associated with the file connector 
referenced by file-name-3 is executed; if control is returned from that USE 
procedure or if no such USE procedure is specified, the processing of the file is 
terminated as in paragraph 12~ above. 

The value of the data item referenced by the DEPENDING ON phrase of a 
RECORD IS VARYING clause specified in the sort-merge file description entry 
for file-name-l is undefined upon completion of the SORT statement for which 
the GIVING phrase is specified. 

XII-3 Paragraph 2.4 of the COPY statement, general rule 5b, add the following as the 
new last sentence: 

XII-5 Paragraph 2.4 of the COPY statement, add the following as a new general rule 
12: 

(12) The text produced as a result of the complete processing of a COPY 
statement must not contain a COPY statement. 

x11-7 Paragraph 3.4 of the REPLACE statement, general rule 5, change to read: 
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XII-7 Paragraph 3.4 of the REPLACE statement, general rule 6b, add the following as 
the new last sentence: 

...................... .................. 
a~~:~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.~:.:.:.:.:.:.:.:.:.~:.:.:.:. ... .:.:.:.:.:.:.:.>. ..... ...:. ::.::::.:.:.:. .............. . . . . . . . .. ....................... . ............. ..y...::: ............................................................. ... ... .,,.,,, (, ................................ ............ ::.:.:+: ........... . .. ........... ......................... ................ ..... .................... 
~p:s~~s~~~~~~~,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
.:.: :.:.,.:.:.,.j>. ................. :.:.:.: .................................................................................................................................................... ........... ........ . ..J .............................. ................................................... ... .................... 
~~~~~:s:IIB: 
................... .> .......................... . .................... 

XII-7 Paragraph 3.4 of the REPLACE statement, general rule 7, change the last sentence 
to read: 

XIII-34 Paragraph 3.10.8 entitled B&y Group Presentation Rules, rule 4b, second 
paragraph, fourth line, change “current page group” to “current body group”. 

XIII-7 1 Paragraph 4.5.4 of the OPEN statement in the Report Writer module, general rule 
6, change to read: 

(6) If during the execution of an OPEN statement a file attribute conflict 
condition occurs, the execution of the OPEN statement is unsuccessful. The 
implementor defines which of the fixed file attributes are validated during the 
execution of the OPEN statement. The validation of fixed file attributes may vary 
depending on the organization and/or storage medium of the file. (See page II-l, 
File Attributes.) 

XIII-78 Paragraph 4.9.3 of the USE BEFORE REPORTING statement, syntax rule 2, 
change to read: 

(2) Identifier-l must reference a report group. The same identifier-l must 
not appear in more than one USE BEFORE REPORTING statement within the 
same Procedure Division. 

(A-27) Paragraph 1.2.2 entitled Value Returned by a Function, replace the last sentence 
with the following: 

If, at the time a function is referenced, the arguments specified for that reference 
do not have values that comply with the specified constraints, then the result of 
such a reference is undefined. 
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(A-28) Paragraph 2.2 entitled Arguments, first paragraph after the numbered item 4, 
replace the last sentence with the following: 

If, at the time a function is referenced, the arguments specified for that reference 
do not have values within the permissible range, then the result of such a 
reference is undefined. 

(A-29) Paragraph 2.2 entitled Arguments, last paragraph, replace the last sentence with 
the following: 

The evaluation of an ALL subscript must result in at least one argument, 
otherwise the result of the reference to the function-identifier is undefined. 

(A-52) Paragraph 2.23.3 of the MAX function in the Intrinsic Function module, argument 
rule 1, change to read: 

(1) If more than one argument-l is specified, all arguments must be of the 
same class with the exception that mixing of arguments of alphabetic and 
alphanumeric classes is allowed. 

(A-56) Paragraph 2.27.3 of the MIN function in the Intrinsic Function module, argument 
rule 1, change to read: 

(1) If more than one argument-l is specified, all arguments must be of the 
same class with the exception that mixing of arguments of alphabetic and 
alphanumeric classes is allowed. 

(A-6 1) Paragraph 2.32.3 of the ORD-MAX function in the Intrinsic Function module, 
argument rule 1, change to read: 

(1) If more than one argument-l is specified, all arguments must be of the 
same class with the exception that mixing of arguments of alphabetic and 
alphanumeric classes is allowed. 

(A-62) Paragraph 2.33.3 of the ORD-MIN function in the Intrinsic Function module, 
argument rule 1, change to read: 

(1) If more than one argument-l is specified, all arguments must be of the 
same class with the exception that mixing of arguments of alphabetic and 
alphanumeric classes is allowed. 
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XVII-l 3 
(A-22) 

Paragraph 3.5, last paragraph, last line, change “X3.23A-1989” to “X3.23a-1989”. 

XVII-13 
(A-22) 

Add the following after paragraph 3.5: 

3.6 AMERICAN NATIONAL STANDARD COBOL 1985, AMENDMENT 2 

The X3J4 COBOL Technical Committee of the Accredited Standards 
Committee X3 was charged with the responsibility of developing an amendment 
to ANSI X3.23-1985 as a means of resolving ambiguities and correcting errors 
found therein. In December 1987, X3J4 began the task of preparing an 
amendment to ANSI X3.23-1985. Errors were corrected which were found during 
the interpretation of ANSI X3.23-1985. 

In January 1990 X3J4 approved the content and format for the draft proposed 
Amendment 2 to ANSI X3.23-1985 and recommended to X3 that it be published 
for public review and comment. X3J4 held this public review and comment 
period during which comments were received from the data processing 
community on the content of the draft proposed Amendment 2 to ANSI X3.23- 
1985. X3J4 reviewed and responded to all comments received during this public 
review period. 

Additional errors in X3.23-1985 and X3.23a-1989 (the Intrinsic Function 
Amendment) were identified and corrections were included in the draft proposed 
Correction Amendment as a result of public review comments. X3J4 agreed that 
only ambiguities and errors which were identified by October 17, 1990 would be 
considered for inclusion in the amendment. 

XVII-15 
(A-22) 

Paragraph 4.4, change the heading to read: 

4.4 IS0 1989:1985/Amd.l:1992 

B-26 



ANSI X3.23b-1993 

Page No. Description of Change 

XVII-15 
(A-22) 

Add the following after paragraph 4.4: 

4.5 IS0 1989:1985/Amd.2:1994 

In February 1987, the convener of IS0 Technical Committee 97, 
Subcommittee 22, Working Group 4 on COBOL, forwarded to the SC22 
Secretariat the results of a letter ballot to subdivide the COBOL project and 
produce an amendment to IS0 1989:1985 to resolve identified ambiguities and 
correct identified errors. At the same time ISO/TC97/SC22 Working Group 4 
recommended that the LJnited States be requested to provide draft documents for 
the amendment. The recommendations of ISO/TC97/SC22 Working Group 4 
were approved and the work of developing the amendment was assigned to X3J4. 

During X3J4’s work on Amendment 2, close and continuous liaison was 
maintained with the international community through ISO/IEC JTCl/SC22 
Working Group 4. The draft document was presented for review and comment 
to ISO/IEC JTCl/SC22 in March 1990 as a draft proposed Amendment 2 to IS0 
1989:1985 for COBOL. In October 1990, ISO/IEC JTCl/SC22 Working Group 
4 for COBOL approved a resolution to revise the draft document in response to 
international comments. Working Group 4 for COBOL agreed that only 
ambiguities and errors which were identified by October 17, 1990 would be 
considered for inclusion in the amendment. 

XVII-19 
(A-22) 

Change the entry for “Reference-modifier” to “Reference modification”. 

XVII-42 Change the title of paragraph 2.1 to: 

2.1 SUBSTANTIVE CHANGES NOT AFFECTING EXISTING 
PROGRAMS (THIRD STANDARD COBOL) 

XVII-50 Insert the following as the new paragraph 2.1A following item 107 of paragraph 
2.1: 

2.1A SUBSTANTIVE CHANGES NOT AFFECTING EXISTING 
PROGRAMS (INTRINSIC FUNCTION AMENDMENT) 

The following is a list of the changes of substance introduced by the Intrinsic 
Function Amendment that are new features not impacting existing programs. 
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XVII-50 
(A-23) 

XVII-50 

XVII-5 1 

XVII-7 1 
(A-24) 

XVII-75 

Description of Change 

Renumber item 108 as the new item 1 under paragraph 2.1A. 

Insert the following as the new paragraph 2.1B following item 1 of paragraph 
2.1A: 

2.1B SUBSTANTIVE CHANGES NOT AFFECTING EXISTING 
PROGRAMS (CORRECTION AMENDMENT) 

The following is a list of the changes of substance introduced by the 
Correction Amendment that are new features not impacting existing programs. 

(1) INSPECT statement (1 NUC). For Format 1 of the INSPECT 
statement, identifier-l is a sending data item. 

(2) INSPECT statement (2 NUC). The item in the BEFORE or AFTER 
phrase of an INSPECT statement with the REPLACING CHARACTERS phrase 
may be longer than one character. 

(3) MAX function (1 ITR). If more than one argument is specified, a 
mixture of alphabetic and alphanumeric arguments is permitted. 

(4) MIN function (1 ITR). If more than one argument is specified, a 
mixture of alphabetic and alphanumeric arguments is permitted. 

(5) ORD-MAX function (1 ITR). If more than one argument is specified, 
a mixture of alphabetic and alphanumeric arguments is permitted. 

(6) ORD-MIN function (1 ITR). If more than one argument is specified, 
a mixture of alphabetic and alphanumeric arguments is permitted. 

Change the title of paragraph 2.2 to: 

2.2 SUBSTANTIVE CHANGES POTENTIALLY AFFECTING EXISTING 
PROGRAMS (THIRD STANDARD COBOL) 

Substantive change 39, entitled Reserved words, delete the word FUNCTION. 

Change item 40g concerning I-O status 37 to read: 

g. I-O status = 37. A permanent error exists because an OPEN statement 
is attempted on a file and that file will not support the open mode specified in the 
OPEN statement. (See paragraph 2.2B, item 22, for further explanation.) 
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XVII-80 Paragraph 2.2, insert the following items after item 42d: 

(43) RECORD clause (1 SEQ, 1 REL, 1 INX, 1 RPW). Files specified 
using the RECORD CONTAINS integer-l CHARACTERS clause are always 
fixed format files that contain only fixed length records. (See paragraph 2.2B, 
item 3, for further explanation.) 

(44) Floating insertion editing (1 NUC). If all numeric character positions 
in the PICTURE character-string are represented by a floating insertion character, 
at least one of the insertion characters must be to the left of the decimal point. 
(See paragraph 2.2B, item 4, for further explanation.) 

(45) Size error condition without ON SIZE ERROR phrase (1 NUC). 
If a size error condition occurs and an ON SIZE ERROR phrase has not been 
specified, the program will continue and the value of any affected resultant 
identifier is undefined. (See paragraph 2.2B, item 8, for further explanation.) 

(46) Multiple results in arithmetic statements (1 NUC). A temporary data 
item is always used in evaluating arithmetic statements with multiple receiving 
fields. (See paragraph 2.2B, item 9, for further explanation.) 

(47) COPY REPLACING statement (2 STM). The characters right and 
left parentheses are always text words in third Standard COBOL even when they 
are not separators. Therefore, they will be processed as individual text words by 
a COPY REPLACING statement. (See paragraph 2.2B, item 12, for further 
explanation.) 

XVII-80 Insert the following as the new paragraph 2.2A following the last new item at the 
end of paragraph 2.2: 

2.2A SUBSTANTIVE CHANGES POTENTIALLY AFFECTING 
EXISTING PROGRAMS (INTRINSIC FUNCTION 
AMENDMENT) 

The following is a list of the changes of substance introduced by the Intrinsic 
Function Amendment that are changes that could impact existing programs. 
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(1) Reserved word FUNCTION (1 NUC). The word FUNCTION must be 
recognized as a reserved word if the Intrinsic Function module is included in an 
implementation. (This change was subsequently modified; see paragraph 2.2B, 
item 1.) 

Justification: 

The benefits to be derived from the additional facility provided through 
the addition of the reserved word FUNCTION were considered to outweigh the 
inconvenience caused by removing this word from the set of user-defined words. 

The X3J4 COBOL Technical Committee believes that any one-time 
difficulties caused by this change ultimately will be more than offset by the 
facility provided by this change. 

XVII-80 Insert the following as the new paragraph 2.2B after the last item of the new 
paragraph 2.2A: 

2.2B SUBSTANTIVE CHANGES POTENTIALLY AFFECTING 
EXISTING PROGRAMS (CORRECTION AMENDMENT) 

The following is a list of the changes of substance introduced by or identified 
in the Correction Amendment that are changes that could impact existing 
programs. 

(1) Reserved word FUNCTION (1 NUC). The module-dependent reserved 
word FUNCTION in the Intrinsic Function Amendment was changed to a 
reserved word in the Correction Amendment. 

Justification: 

The word FUNCTION was specified as a module-dependent reserved 
word in the Intrinsic Function Amendment. The Correction Amendment 
eliminates the classification of module-dependent reserved words and identifies 
the word FUNCTION as a reserved word. 

The X3J4 COBOL Technical Committee believes that any one-time 
difficulties caused by this change ultimately will be more than offset by the 
improved portability possible with this change. 

(2) Figurative constant (1 NUC). The length of a figurative constant 
associated with a zero-length group item is defined to be one. 
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Justification: 

In third Standard COBOL, the length of a figurative constant is zero 
when associated with a zero-length group item. This definition incorrectly 
resulted in equality for a comparison between a zero-length group item and a 
figurative constant. 

Given the following data descriptions in third Standard COBOL: 

DATA DIVISION. 
01 K PIC 9 VALUE IS 0. 
01 A. 

02 B PIC X OCCURS 0 TO 3 TIMES 
DEPENDING ON K. 

The condition A = ZERO is true. 

The condition A = 0 is false. 

The condition A = ALL “1” is true. 

The condition A = “1” is false. 

In the Correction Amendment, the length of a figurative constant 
associated with a zero-length group item is defined to be one. With this new 
definition, the comparisons of a zero-length group item in the above example all 
give a result of false, which is the result given for a class test of a zero-length 
group item. The X3J4 COBOL Technical Committee believes this is what many 
users would expect. 

Although the X3J4 COBOL Technical Committee recognizes that some 
users may experience some difficulty with this clarification, X3J4 believes that 
this change ultimately will help promote program portability. 

(3) RECORD clause (1 SEQ, 1 REL, 1 INX, 1 RPW). Files specified 
using the RECORD CONTAINS integer-l CHARACTERS clause are always 
fixed format files that contain only fixed length records. 

This substantive change was introduced by third Standard COBOL; 
however, it was not identified as a substantive change until amendment 2. 
Therefore, it has been listed here and as item 43 in paragraph 2.2, Substantive 
Changes Potentially Affecting Existing Programs (Third Standard COBOL). 
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Justification: 

In second Standard COBOL, it is clear that all records must have the 
same length when associated with a file specified with the RECORD CONTAINS 
integer-l CHARACTERS clause. But it is unclear whether or not the associated 
file is treated as a fixed format file. Third Standard COBOL clarifies the situation 
by specifying that: (1) integer-l must specify the number of character positions 
contained in each record, and (2) the file must include fixed length records (that 
is, a fixed format file). 

This clarification might impact implementations that support variable 
format files containing only records of the same length. Although files using this 
format of the RECORD clause could have either variable or fixed format in 
second Standard COBOL, files using this format of the RECORD clause must 
have fixed format in third Standard COBOL. 

Some implementations already support files using this format of the 
RECORD clause as fixed format files. Thus, this change will only impact source 
programs that use this format of the RECORD clause in the following situations: 

a. where an implementation supported a variable format file with 
records all of the same length, 

b. where files specified with this format of the RECORD clause 
were implemented as variable format files, and 

c. where the same file needs to be accessed by a second Standard 
COBOL program using this format of the RECORD clause and by a third 
Standard COBOL program using this format of the RECORD clause (or in cases 
where a third Standard COBOL program needs to interface with a second 
Standard COBOL external implementor file definition or interface). 

The X3J4 COBOL Technical Committee believes that the improved 
portability derived from this clarification will warrant the compatibility problems 
that it might cause. 

(4) Floating insertion editing (1 NUC). If all numeric character positions 
in the PICTURE character-string are represented by a floating insertion character, 
at least one of the insertion characters must be to the left of the decimal point. 

This substantive change was introduced by third Standard COBOL; 
however, it was not identified as a substantive change until amendment 2. 
Therefore, it has been listed here and as item 44 in paragraph 2.2, Substantive 
Changes Potentially Affecting Existing Programs (Third Standard COBOL). 
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Justification: 

In second Standard COBOL, a PICTURE character-string could be 
represented with all floating insertion characters without any character positions 
to the left of the actual or implied decimal point. However, when the data item 
had either a value of zero or significant digits to the right of the decimal point, 
the output would not use the editing character. 

The following code was valid in second Standard COBOL but probably 
did not produce the results that the programmer expected. 

01 FIELD-A PIC V+(5). 
01 FIELD-B PIC .$$. 

PROCEDURE DIVISION. 
MOVE ZERO TO FIELD-A 
MOVE .123 TO FIELD-B 

This syntax, although valid, did not produce the expected results; 
therefore, this syntax has been explicitly prohibited in third Standard COBOL. 
Programs with this syntax will need to be changed. 

The X3J4 COBOL Technical Committee believes that few conforming 
programs will be affected by this change in third Standard COBOL as most 
implementations have already included this change or an extension which supports 
the previous syntax. 

(5) Conventions for index-names (2 IPC). The reference to the external 
attribute applying to an index has been removed. 

Justification: 

Third Standard COBOL specifies that an index associated with a table 
that possesses the external attribute also possesses the external attribute. However 
third Standard COBOL does not clarify how the correspondence of an external 
index is to be established at execution time. For tables defined in the Linkage 
Section, third Standard COBOL specifically states that there is no correspondence 
between an index in the called and calling programs. 
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In the Correction Amendment, the reference to the external attribute of 
an index has been removed. The X3J4 COBOL Technical Committee believes 
that the purposes of standardization are better served by not making an index 
external rather than by attempting to define the correspondence rules. This 
approach makes consistent the treatment of an index associated with an external 
data record and an index associated with parameters passed to a called program. 
Since most implementors had difficulty with the lack of correspondence rules, the 
X3J4 COBOL Technical Committee believes that few existing programs depend 
on the existence of an external index. 

(6) Comparison involving index-names (1 NUC). Comparison of an 
index-name to either a nonnumeric data item or a nonnumeric literal is not 
permitted. 

Justification: 

In third Standard COBOL, the comparison rules involving an index-name 
and either a data item or a literal could be interpreted to permit comparison of an 
index-name to either a nommmeric data item or a nonnumeric literal. 

In the Correction Amendment, the comparison rules do not permit 
comparison of an index-name to either a normumeric data item or a nonnumeric 
literal. Programs that rely upon comparing an index-name to either a nonnumeric 
data item or a nonnumeric literal will be affected by this change in the Correction 
Amendment. 

The X3J4 COBOL Technical Committee believes that few 
implementations actually permit this type of comparison; therefore few existing 
programs will be affected. 

(7) Class condition (1 NUC). The result of any class test applied to a zero- 
length group item is: 

a. always true if the word NOT is part of the class condition; 

b. otherwise, always false. 

Justification: 

The result of a class condition applied to a zero-length group item is not 
defined in third Standard COBOL. A zero-length group item does not contain 
characters belonging to any class; therefore, the Correction Amendment defines 
the result of any class condition without the word NOT when applied to a zero- 
length group item as always false. The result of any class condition with the 
word NOT when applied to a zero-length group item is always true. 
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For example, third Standard COBOL does not define what would happen 
when the following code is executed: 

01 GROUP-ITEM-l. 
05 ODO-DEPEND PIC 9. 
05 ODO-TABL. 

10 ELEM OCCURS 0 TO 9 TIMES 
DEPENDING ON ODO-DEPEND 
PIG x. 

PROCEDURE DIVISION. 
MOVE ZERO TO ODO-DEPEND 
IF ODO-TABL ALPHABETIC 

DISPLAY "MAYBE" 
ELSE 

DISPLAY "YES" 
END-IF 

IF ODO-TABL NOT ALPHABETIC 
DISPLAY "YES" 

ELSE 
DISPLAY "MAYBE" 

END-IF 

IF ODO-TABL NUMERIC AND ODO-TABL ALPHABETIC 
DISPLAY "MAYBE" 

ELSE 
DISPLAY "YES" 

END-IF 

EVALUATE ODO-TABL NOT NUMERIC 
WHEN NOT ODO-TABL NUMERIC 

DISPLAY "YES " 
WHEN OTHER 

DISPLAY "MAYBE" 
END-EVALUATE 

In third Standard COBOL a conforming implementation might have 
displayed zero, one, two, three, or four occurrences of the word MAYBE. In 
amended third Standard COBOL, a conforming implementation must display four 
occurrences of the word YES. 

The X3J4 COBOL Technical Committee believes that few programs will be 
affected by this change in the Correction Amendment. Programs that rely upon 
another result of such class tests will require changes. 
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(8) Size error condition witRout ON SIZE ERROR phrase (1 NUC). If 
a size error condition occurs and an ON SIZE ERROR phrase has not been 
specified, the program will continue and the value of any affected resultant 
identifier is undefined. 

This substantive change was introduced by third Standard COBOL; 
however, it was not identified as a substantive change until amendment 2. 
Therefore, it has been listed here and as item 45 in paragraph 2.2, Substantive 
Changes Potentially Affecting Existing Programs (Third Standard COBOL). 

Justification: 

In second Standard COBOL, the rules for transfer of control were not 
explicit when a size error condition occurred and an ON SIZE ERROR phrase 
was not specified. The rules for this situation have been made explicit in third 
Standard COBOL to ensure that execution will continue using the standard rules 
for transfer of control. For example: 

01 DIGIT1 PIC 9 VALUE 9. 
01 DIGIT2 PIC 99 VALUE 9. 
01 VALUE-ZERO PIC 9 VALUE 0. 

PROCEDURE DIVISION. 
STATEMENT-l. 

ADD +l TO DIGIT1 DIGIT2. 
STATEMENT-X. 

DIVIDE VALUE-ZERO INTO DIGIT1 DIGIT2. 

In second Standard COBOL, most implementations allowed the program 
to continue execution after performing the statement in paragraph 
STATEMENT-l. However, some implementations terminated execution during 
execution of the statement in paragraph STATEMENT-2. ln third Standard 
COBOL, the rules have been clarified to insure that the program will continue 
execution after both of these statements. Furthermore, the rules now explicitly 
state that the value in DIGIT2 will be defined as 10 after executing 
STATEMENT-l. On the other hand the value of DIGIT1 after the execution of 
STATEMENT-l and both DIGIT1 and DIGIT2 after the execution of 
STATEMENT-2 will be undefined. 

Although the X3J4 COBOL Technical Committee recognizes that some 
users may experience difficulties with this clarification, the X3J4 COBOL 
Technical Committee believes that this change ultimately will help promote 
program portability. 
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(9) Multiple results in arithmetic statements (1 NUC). A temporary data 
item is always used in evaluating arithmetic statements with multiple receiving 
fields. 

This substantive change was introduced by third Standard COBOL; 
however, it was not identified as a substantive change until amendment 2. 
Therefore, it has been listed here and as item 46 in paragraph 2.2, Substantive 
Changes Potentially Affecting Existing Programs (Third Standard COBOL). 

Justification: 

In third Standard COBOL, a temporary data item is always used in 
evaluating arithmetic statements with multiple receiving fields. Thus the result 
of the statement 

MULTIPLY NUM-1 BY NUM-1 NUM-2 

is equivalent to 

MOVE NUM-1 TO TEMP 
MULTIPLY TEMP BY NUM-1 
MULTIPLY TEMP BY N-W-2 

Thus an initial value of 2 in field NUM-1 and 3 in field NUM-2 would give a 
result of 6 in field NUM-2 in third Standard COBOL. 

In second Standard COBOL, it was not defined whether a temporary 
data item was used when no arithmetic was necessary to derive an intermediate 
operand. Thus an implementation of second Standard COBOL could have 
interpreted the statement 

MULTIPLY NW-1 BY NUM-1 NUM-2 

as being equivalent to 

MULTIPLY NUM-1 BY m-1 
MULTIPLY NUM-1 BY NUM-2 

Thus an initial value of 2 in field NUM-1 and 3 in field NUM-2 would give 
a result of 12 in field NUM-2 in this example of an implementation of second 
Standard COBOL. 

This change was made in third Standard COBOL to define an undefined 
situation in a way consistent with similar statements that have clearly defined 
results. Only programs that use the same item as a sending and receiving operand 
in an arithmetic statement with multiple receiving operands and that ran on an 
implementation that treated multiple results as in the second example will be 
affected. 
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The X3J4 COBOL Technical Committee believes that most 
implementors have already adopted this specification and that programs should 
not be affected by this change. 

(10) CLOSE statement (1 SEQ). The status of the file position indicator 
following the execution of a CLOSE statement with a REEL or UNIT phrase is 
defined. 

Justification: 

Third Standard COBOL does not define the status of the file position 
indicator following the execution of a CLOSE statement with a REEL or UNIT 
phrase. 

In the Correction Amendment, the state of the file position indicator 
following the execution of a CLOSE statement with a REEL or UNIT phrase is 
defined. If a next reel/unit does exist for the input file or the input-output file, 
the file position indicator is set to one less than the number of the first record 
existing on the new current volume. If a next reel/unit does not exist for the 
input file or the input-output file, the file position indicator indicates that no next 
reel/unit exists. The X3J4 COBOL Technical Committee believes that this 
definition of a previously undefined situation is one that most users would expect. 

(11) COPY statement (2 STM). Lowercase letters are considered to be 
equivalent to their corresponding uppercase letters when used in text words. 

Justif’ication: 

Third Standard COBOL does not explicitly state that lowercase letters 
are considered to be equivalent to their corresponding uppercase letters when used 
in text words. 

The Correction Amendment clarifies that lowercase letters are treated 
consistently in text words and COBOL words. The X3J4 COBOL Technical 
Committee believes that most implementors have already adopted this 
specification and that programs should not be affected by this change. 

(12) COPY REPLACING statement (2 STM). The characters right and 
left parentheses are always text words in third Standard COBOL even when they 
are not separators. Therefore, they will be processed as individual text words by 
a COPY REPLACING statement. 

B-38 



ANSI X3.23b-1993 

Page No. Description of Change 

This substantive change was introduced by third Standard COBOL; 
however, it was not identified as a substantive change until amendment 2. 
Therefore, it has been listed here and as item 47 in paragraph 2.2, Substantive 
Changes Potentially Affecting Existing Programs (Third Standard COBOL). 

Justification: 

Consider an example where the following library text has the text-name 
COPY-l: 

01 TABL. 
05 TABL-ENTRIES OCCURS 3 TIMES. 

10 ELEM PIC X(01). 

PROCEDURE DIVISION. 
MAINLINE. 

MOVE ALL "N" TO TABL. 
MOVE ALL "Y" TO ELEM (01). 

and the source program includes in part: 

DATA DIVISION. 
WORKING-STORAGE SECTION. 

COPY COPY-1 
REPLACING ==(01)== 
BY ==(02)==. 

IF TABL = "NYN" 
DISPLAY "SECOND STANDARD COBOL" 

ELSE IF TABL = "NNYYNN" 
DISPLAY "THIRD STANDARD COBOL". 

STOP RUN. 

Because (1) second Standard COBOL only includes left and right 
parentheses as text words when they are also separators, and (2) any punctuation 
mark in a PICTURE clause is explicitly not a separator, a conforming second 
Standard COBOL implementation would only replace “(01)” in this example’s 
copied Procedure Division text, not in its copied Data Division text. 

However, a conforming third Standard COBOL implementation must 
process parentheses as text words wherever they occur. Therefore, it would 
process the three text words ( , ” ” “Ol”, and “)” in the copied text and replace them 
with the pseudo-text “(02)” in both the Data Division and the Procedure Division. 

With this change in third Standard COBOL, there is just one defined 
way to handle parentheses wherever they are used. The X3J4 COBOL Technical 
Committee believes that few existing conforming programs will be affected by 
this change. 
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(13) EXIT PROGRAM statement (2 IPC). An EXIT PROGRAM 
statement must not be executed while executing within the range of a declarative 
procedure in which the GLOBAL phrase is specified, except within a program 
called while executing within the range of that declarative procedure. 

Justification: 

In third Standard COBOL, it is unclear what program or programs 
would terminate if a global declarative performs a paragraph in a nonglobal 
declarative that contains an EXIT PROGRAM. The Correction Amendment 
clarifies this situation specifying that no EXIT PROGRAM may be executed in 
the range of a global declarative, except within a program called while executing 
within the range of that global declarative. 

This clarification might impact programs that include EXIT PROGRAM 
in their declaratives and have a global declarative that performs paragraphs or 
sections in nonglobal declaratives. IHowever, many implementations could give 
unpredictable results in this situation. The X3J4 COBOL Technical Committee 
believes that this change will increase program portability and that few if any 
programs will be impacted. 

(14) IF statement (2 NW). IF statements within IF statements are 
considered matched IF, ELSE, and END-IF ordered combinations, proceeding 
from left to right. Thus, any ELSE encountered is matched with the nearest 
preceding IF that either has not already been matched with an ELSE or has not 
been implicitly or explicitly terminated. Any END-IF encountered is matched 
with the nearest preceding IF that has not been implicitly or explicitly terminated. 

Justification: 

Third Standard COBOL does not clearly disallow the matching of an 
END-IF with an implicitly terminated IF. Any ELSE or END-IF encountered is 
considered to apply to the immediately preceding IF that has not already been 
paired with an ELSE or END-IF, but the immediately preceding IF may have 
already been implicitly terminated by an ELSE phrase of a containing IF 
statement. In the following example: 
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IF condition-l 
IF condition-2 

IF condition-3 statement-l 
ELSE statement-2 

ELSE statement-3 
END-IF 

the second ELSE implicitly terminates the third IF statement. The immediately 
preceding IF for the END-IF is the third IF, but programmers and implementors 
would not expect the END-IF to apply to the terminated third IF but rather to the 
unterminated second IF. 

The Correction Amendment specifies that an ELSE or an END-IF only 
matches with a preceding IF that has not been implicitly or explicitly terminated. 
The Correction Amendment further clarifies that both an ELSE and an END-IF 
can match with the same IF. 

Strict implementation of the third Standard COBOL specification would 
lead to contradictions of other rules and to nonintuitive nesting of IF statements. 
Thus, the X3J4 COBOL Technical Committee believes that no existing programs 
will be affected by this clarification. 

(15) INSPECT statement (1 NUC). For the purpose of determining its 
length, identifier-l in all formats of the INSPECT statement is treated as if it were 
a sending data item. 

Justification: 

When a group item contains both a subordinate item described with an 
OCCURS clause that specifies the DEPENDING ON phrase and the item named 
in that DEPENDING ON phrase, third Standard COBOL specifies that the 
evaluation of the length of the group item differs depending on whether the item 
is a sending or receiving item. When the item is a sending item, the length is 
evaluated based on the value of the item named in the DEPENDING ON phrase. 
When the item is a receiving item, the length is the maximum length of the 
group. 

Third Standard COBOL does not specify whether identifier-l of an 
INSPECT statement is considered to be a sending item or a receiving item. Thus, 
in the case described in the previous paragraph, the length of the group item is 
undefined. 
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In the Correction Amendment, identifier-l in all formats of the 
INSPECT statement is treated as if it were a sending data item for the purpose 
of determining its length. This causes the length to be consistently evaluated 
according to the value of the item named in the DEPENDING ON phrase of the 
OCCURS clause. In the following example, GROUP-ITEM has a length of 10 
when referenced in the INSPECT statement. 

01 GROUP-ITEM. 
02 TABLE-SIZE PIC S9(5) VALUE IS 5. 
02 TABLE-ITEM PIC X OCCURS 1 TO 20 TIMES 

DEPENDING ON TABLE-SIZE. 

PROCEDURE DIVISION. 
INSPECT GROUP-ITEM . . . 

Programs that rely upon other interpretations will be affected by this 
change in the Correction Amendment. The X3J4 COBOL Technical Committee 
believes that few existing conforming programs will be affected by this change 
because most implementations have already implemented this interpretation. 

(16) MERGE statement (1 SRT). When a merge file or a giving file in 
the MERGE statement is described with the RECORD IS VARYING clause, each 
record in the file retains the size it had when read from the using file or the 
merge file. 

Justification: 

In third Standard COBOL the size of records in a merge file or a giving 
file described with the RECORD IS VARYING clause is not defined. The 
function of the item referenced by the DEPENDING ON phrase is also undefined. 
The amendment clarifies that the value of the item referenced by the 
DEPENDING ON phrase is not used in determining the size of records in the file 
in this situation. It also clarifies that the value of the item is undefined at the end 
of execution of the statement. The amendment defines the size of each record in 
a merge file or a giving file described with the RECORD IS VARYING clause 
to be the size of the record that was read from the using or merge file, 
respectively. Thus a record retains its original size throughout the merge 
operation unless it is written to a file with fixed length records. 

The amendment improves portability of programs that merge files with 
variable length records. The X3J4 COBOL Technical Committee believes that 
the new definition is the one that most users would expect. 
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(17) OPEN statement (1 SEQ, 1 REL, 1 INX, 1 RPW). The implementor 
defines which of the fixed file attributes are validated during the execution of the 
OPEN statement. The validation of fixed file attributes may vary depending on 
the organization and/or storage medium of the file. 

Justification: 

In third Standard COBOL, detection of a fixed file attribute conflict was 
mandatory when a file was opened. However, some input-output systems do not 
have the capability to detect all of the fixed file attribute conflicts. Also it is not 
always possible to detect conflicts in files written by COBOL processors 
conforming to second Standard COBOL. Therefore, when programs are moved 
from implementation to implementation, they may behave differently in situations 
where potential fixed file attribute conflicts arise. 

In the Correction Amendment the implementor defines which of the fixed file 
attributes are validated during the execution of the OPEN statement. The X3J4 
COBOL Technical Committee believes that few existing programs will be 
affected by explicitly recognizing that the implementor defines which of the fixed 
file attributes are validated during execution of the OPEN statement. 

(18) REPLACE statement (2 STM). Lowercase letters are considered to 
be equivalent to their corresponding uppercase letters when used in text words. 

Justification: 

Third Standard COBOL does not explicitly state that lowercase letters 
are considered to be equivalent to their corresponding uppercase letters when used 
in text words. 

The Correction Amendment clarifies that lowercase letters are treated 
consistently in text words and COBOL words. The X3J4 COBOL Technical 
Committee believes that most implementors have already adopted this 
specification and that programs should not be affected by this change. 

(19) SORT statement (1 SRT). When a sort file or a giving file in the 
SORT statement is described with the RECORD IS VARYING clause, each 
record in the file retains the size it had when read from the using file or the sort 
file. 
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Justification: 

In third Standard COBOL the size of records in a sort file or a giving 
file described with the RECORD IS VARYING clause is not defined. The 
function of the item referenced by the DEPENDING ON phrase is also undefined. 
The amendment clarifies that the value of the item referenced by the 
DEPENDING ON phrase is not used in determining the size of records in the file 
in this situation. It also clarifies that the value of the item is undefined at the end 
of execution of the statement. The amendment defines the size of each record in 
a sort file or a giving file described with the RECORD IS VARYING clause to 
be the size of the record that was read from the using or sort file, respectively. 
Thus a record retains its original size throughout the sort operation unless it is 
written to a file with fixed length records. 

The Correction Amendment improves portability of programs which sort 
files with variable length records. The X3J4 COBOL Technical Committee 
believes that the new definition is the one that most users would expect. 

(20) WRITE statement (2 SEQ). Imperative-statement-2 in the NOT 
END-OF-PAGE phrase is executed only upon successful execution of a WRITE 
statement in which the end-of-page condition does not occur. 

Justification: 

Third Standard COBOL specified that imperative-statement-2 in the 
NOT END-OF-PAGE phrase would be executed when the execution of the 
WRITE statement is unsuccessful. This specification was inconsistent with the 
specifications for similar phrases such as the NOT AT END and NOT INVALID 
KEY phrases in other input-output statements. Furthermore the rule contradicted 
the rules of the USE statement that stated, for a noncritical error, control is 
transferred to the next executable statement following the input-output statement 
whose execution caused the exception. Also contradicted were the rules of the 
USE statement that stated, for a critical error, the implementor determines what 
action is taken. 

The Correction Amendment removes the contradiction by making the 
specifications for the NOT END-OF-PAGE phrase in the WRJTE statement 
consistent with rules for similar phrases in other input-output statements. 

Existing programs that depend on the execution of 
imperative-statement-2 for an unsuccessful WRITE statement would require 
changes. The X3J4 COBOL Technical Committee believes there are few such 
programs because of the contradiction with the USE statement rules and the 
inconsistency of the WRITE statement with all the other input-output statements. 
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(21) WRITE statement (1 REL, 1 INX). Imperative-statement-2 in the 
NOT INVALID KEY phrase is executed only upon successful execution of a 
WRlTE statement in which the invalid key condition does not occur. 

Justification: 

Third Standard COBOL specified that imperative-statement-2 in the 
NOT INVALID KEY phrase would be executed when the execution of the 
WRITE statement is unsuccessful for a reason other than the invalid key 
condition. This specification was inconsistent with the specifications for the NOT 
INVALID KEY phrase in other input-output statements. Furthermore the rule 
contradicted the rules of the USE statement that stated, for a noncritical error, 
control is transferred to the next executable statement following the input-output 
statement whose execution caused the exception. Also contradicted were the rules 
of the USE statement that stated, for a critical error, the implementor determines 
what action is taken. 

The Correction Amendment removes the contradiction by making the 
specifications for the NOT INVALID KEY phrase in the WRITE statement 
consistent with rules for the same phrase in other input-output statements. 

Existing programs that depend on the execution of 
imperative-statement-2 for an unsuccessful WRITE statement would require 
changes. The X334 COBOL Technical Committee believes there are few such 
programs because of the contradiction with the USE statement rules and the 
inconsistency of the WRITE statement with all the other input-output statements. 

(22) I-O status = 37 (1 SEQ, 1 REL, 1 INX, 1 RPW). A permanent error 
exists because an OPEN statement is attempted on a file and that file will not 
support the open mode specified in the OPEN statement. 

This substantive change was introduced by third Standard COBOL; 
however, the substantive change description was not correct and has been revised 
in the Correction Amendment. Therefore, it has been listed here and as item 40g 
in paragraph 2.2 Substantive Changes Potentially Affecting Existing Programs 
(Third Standard COBOL). 

Justification: 

This new I-O status value will be returned when a file will not support 
the mode specified in the OPEN statement; for example, a file assigned to a card 
reader opened in the output mode. Second Standard COBOL does not specify 
what happens in this instance. The new I-O status value of 37 allows the user to 
test for such conditions. 
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(23) Intrinsic functions (1 ITR). If, at the time a function is referenced, the 
arguments specified for that reference do not have values that comply with the 
specified constraints, or if the evaluation of an ALL subscript does not result in 
at least one argument, the result of such a reference is undefined. 

Justification: 

The Intrinsic Function Amendment states that the returned value is 
undefined if, at the time a function is referenced, the arguments specified for that 
reference do not have values that comply with the specified constraints, or the 
evaluation of an ALL subscript does not result in at least one argument. This 
could be interpreted as requiring an implementation to always return a value and 
continue processing when a function argument violates specified constraints. This 
clarification in the Correction Amendment allows an implementation of amended 
third Standard COBOL to terminate processing in this circumstance. The X3J4 
COBOL Technical Committee believes this is what most users would expect. 
Programs that rely upon continued processing may require change to ensure the 
correctness of function arguments. 

Although the X3J4 COBOL Technical Committee recognizes that some users 
may experience some difficulty with this clarification, X3J4 believes that the 
improved reliability of data derived from this clarification warrants the 
compatibility problems that might arise for some users. 

XVII-93 
(A-24) 

Insert items 85 through 87 after item 84 in the Implementor-Defined Language 
Element List. 

(85) ALPHABET clause in SPECIAL-NAMES paragraph. The 
implementor defines the ordinal number within the character code set being 
specified for each character within the native character set that is not specified by 
the literal-l phrase. (See 4.5.4, general rule 4d, subitem 4 on page VI-16.) 

(86) OPEN statement. The implementor defines which of the fixed file 
attributes are validated during the execution of the OPEN statement. (See 4.3.4 
general rule 8, on page VII41; 4.4.4, general rule 8, on page VIII-24; 4.4.4, 
general rule 8, on page 1X-26; 4.5.4, general rule 6, on page XIII-71.) 

(87) RANDOM function. The implementor will specify the subset of the 
domain of argument-l values that will yield distinct sequences of pseudo-random 
numbers. (See 2.35.4, rule 3, on page A-64.) 
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XVII-98 
(A-24) 

In the change to page XVII-98 inserting item 29 in the Undefined Language 
Elements List, replace the first sentence after the header Intrinsic functions with 
the following: 

If, at the time a function is referenced, the arguments specified for that reference 
do not have values that comply with the specified constraints, then the result of 
such a reference is undefined. 

XVII-98 
(A-24) 

Insert the following after item 29 in the Undefined Language Element List: 

(30) MERGE statement. For a relative file, the content of the relative key 
data item is undefined after the execution of the MERGE statement. (See 4.1.4, 
general rule 17c, on page XI-l 1.) 

(31) MERGE statement. The value of the data item referenced by the 
DEPENDING ON phrase of a RECORD IS VARYING clause specified in the file 
description entry for file-name-2 or file-name-3 is undefined upon completion of 
the MERGE statement. (See 4.1.4, general rule 7, on page XI-1 1.) 

(32) MERGE statement. The value of the data item referenced by the 
DEPENDING ON phrase of a RECORD IS VARYING clause specified in the 
sort-merge file description entry for file-name-l is undefined upon completion of 
the MERGE statement for which the GIVING phrase is specified. (See 4.1.4, 
general rule 11, on page X1-12.) 

(33) SORT statement. For a relative file, the content of the relative key 
data item associated with file-name-2 is undefined after the execution of the 
SORT statement if file-name-2 is not referenced in the GIVING phrase. (See 
4.4.4, general rule 9c, on page XI-19.) 

(34) SORT statement. The value of the data item referenced by the 
DEPENDING ON phrase of a RECORD IS VARYING clause specified in the file 
description entry for file-name-2 is undefined upon completion of the SORT 
statement. (See 4.4.4, general rule 9, on page X1-19.) 

(35) SORT statement. The value of the data item referenced by the 
DEPENDING ON phrase of a RECORD IS VARYING clause specified in the 
sort-merge file description entry for file-name- 1 is undefined upon completion of 
the SORT statement for which the GIVING phrase is specified. (See 4.4.4, 
general rule 12, on page X1-20.) 

(36) Intrinsic functions. The evaluation of an ALL subscript must result in 
at least one argument, otherwise the result of the reference to the function- 
identifier is undefined. (See 2.2 on page A-29.) 
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XVIII- 1 Replace the index on pages XVIII-l through XVIII-l 3 with the index on pages 
B-49 through B-64. 
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INDEX 

‘A’ PICTURE symbol, VI-31 
Abbreviated combined relation conditions, VI-60 
ACCEPT MESSAGE COUNT statement, XIV-17 

USE FOR DEBUGGING statement, XV-7 
ACCEPT statement, VI-71 

Imperative statement Iv-39 
Mnemonic-name, VI-13 
SPECIAL-NAMES paragraph, VI-13 

ACCESS MODE clause 
DYNAMIC, VIII-8, VIII-10, IX-8, IX-10 
RANDOM, VIII-S, VIII-IO, IX-S, IX-10 
SEQUENTIAL, VII-7, VII-g, VIII-S, VIII-IO, IX-8, 

IX-lo, XL&3 
Access modes, VII-l, VIII-2, IX-2 
Accessing data and files, II-19 
ACOS function. A-33 
ADD CORRESPONDING (ADD CORR) statement, VI-68, 

VI-73 
ADD statement, VI-73 

Composite of operands, VI-69 
COMPUTE statement, VI-76 
Conditional statement, IV-37 
CORRESPONDING (CORR), VI-68 
Data conversion, VI-69 
Decimal alignment, VI-69 
Imperative statement, IV-39 
Maximum operand size, VI-69 
Multiple results, VI-69 

Additional language elements, I-7 
ADVANCING phrase 

SEND statement, XIV-26 
WRITE statement, VII-52 

AFTER phrase 
INSPECT statement, VI-94 
PERFORM statement, VI-109, VI-110 
SEND statement, XIV-26 
WRITE statement, VII-52 

Algebraic sign, IV-16 
Alignment of data, IV-16 

Synchronization, IV-17 
ALL 

Figurative constant, IV-l 1 
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