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Combined Change Proposal CD 1.6 #1

This document records changes recommended by J4 for inclusion in the draft COBOL standard.  These changes have been processed by J4 and approved for inclusion in this Combined Change Proposal; they have been approved for inclusion in the draft standard.

Combined changes in order of the September 1999 document, CD 1.6.  Each item includes the proposal item in brackets that made the suggested change.  If there is no proposal item, the change is editorial.

 Item


Title

Meeting 221 (version 1)

99-0379

Response to comments on CD 1.5 (Kiesel, Siemens AG) (Reimann)

99-0405

Fix comment specification and indicators (Wallace)

99-0412

Continuation and hex literals (Wallace)

99-0419

Investigate unavailable and not present in OPEN GR1 and associated tables (Schricker)

99-0434

Miscellaneous editorial changes from meeting 221 (Schricker)

99-0443

Compiler directing facility (Wallace)

99-0444

Reference format and directive issues (Schricker)

99-0445

Global names and Scope of names (Schricker)

99-0446

ACCEPT statement (Schricker)

99-0448

Object-modifier editorial work (Schricker)

99-0450

Releasing record locks (Schricker)

99-0453

Bit and national groups (Wallace)

99-0459

MOVE statement (Ebbinkhuijsen)

99-0461

ACTIVE-CLASS concepts (Reimann)

99-0462

Prototypes and the REPOSITORY paragraph (Schricker)

99-0463

Clarification of READ PREVIOUS (Schricker)
99-0464

Implementor-defined record locking default (Schricker)

99-0470

Meaning of Nonstandard extensions (Wallace)

1. Page xvii, Foreword, 4th paragraph, 8th bullet, change "source text" to "source and library text" [99-0443]

2. Page 1, 1, Scope, last paragraph, penultimate bullet, change in part to read [99-0405]:

"... form and content of listings ..."

3. Page 4, 3.1.8, Nonstandard extensions, replace the first and second paragraphs with the following [99-0470]:

"Nonstandard extensions are language elements or functionality in an implementation that consist of any of the following:

1)    language elements not defined in this draft International Standard;

2)    language elements defined in this draft International Standard for which different functionality is implemented, where that language element is not required for conformance to this draft International Standard, and standard support for that element is not claimed by the implementor;

3)    language elements defined in this draft International Standard for which different functionality is implemented, where that language element is required for conformance to this draft International Standard, provided that standard-conforming behavior is also implemented and that an implementor-defined mechanism exists for selection of the nonstandard behavior.

An implementation that introduces additional reserved words as nonstandard extensions conforms to this draft International Standard, even though the additional reserved words may prevent translation of some conforming compilation groups."

4. Page 8, Definition 4.18, alphanumeric function, add the following after it [99-0453]:

"4.18a
alphanumeric group item:   Any group item that is not explicitly or implicitly described as a bit group item or a national group item."

5. Page 9, Definition 4.31, bit, add the following after it [99-0453]:

"4.31a
bit data item:   An elementary data item of category boolean and usage bit or a bit group item.

4.31b
bit group item:   A group item containing only subordinate bit data items, declared explicitly or implicitly as a group item, that is treated as an elementary item unless otherwise specified."

6. Page 12, Definition 4.83, compiler directive line, change "source-text" to "source text or library text" [99-0443].

7. Page 12, Definition 4.89, computer's character set, delete,  and remove "; computer's character set" from 4.90 [99-0405].

8. Page 21, Definition 4.262, library text, change "source text" to "compilation group" [99-0443].

9. Page 22, Definition 4.296, national collating sequence, add the following after it [99-0453]:

"4.296a
national data item:   An elementary data item of class national or a national group item."

10. Page 22, Definition 4.297, national function, add the following after it [99-0453]:

"4.297a
 national group item:   A group item containing only subordinate items of usage national, declared explicitly or implicitly as a group item, that is treated as an elementary item unless otherwise specified."

11. Page 29, Definition 4.439, source text manipulation statement, delete [99-0443].

12. Page 35, 5.5, Informal description, last sentence, change "source text" to "source code" [99-0443].

13. Page 36, 6, Reference format, delete the last sentence (the cross-reference) [99-0405].

14. Page 36, 6, Reference format, second paragraph, item 1 b, change in part to read [99-0405]:

 "... accept source text and library text written in reference format. "

15. Page 36, 6, Reference format, indent the note under 1) c) and add the following as new rule 1) d) after the note of 1) c [99-0405]:

"For purposes of analyzing the text of a compilation group, the first character-string of a compilation group is treated as though it were preceded by a separator space and the last character-string of a compilation group is treated as though it were followed by a separator space."

16. Page 36, 6, Reference format, rule 2 a, change "the source text" to "the lines" [99-0405].

17. Page 36, 6, Reference format, rule 2 b, change in part to read [99-0405]:

 "… equivalent free-form lines shall … except that lines may be longer and all characters … "

18. Page 36, add the following new section before the existing 6.1 and renumber 6.1 as 6.2, 6.2 as 6.3, etc. [99-0405]:

"6.1   Indicators
Indicators are instructions to the compiler for interpreting reference format.  Each indicator is classified as either a fixed indicator or a floating indicator.  

6.1.1   Fixed indicators

Fixed indicators may be specified in the indicator area of fixed-form reference format as described in 6.2, Fixed-form reference format.  The following are fixed indicators:

Character
Indicator name
   

Indicates

*

comment indicator

a comment line

/

comment indicator

a comment line with page ejection

D

debugging indicator

a debugging line

d

debugging indicator

a debugging line

-  (hyphen)
continuation indicator

a continuation line

space
source indicator


any line that is not a comment line, a debugging line,








or a continuation line

Fixed indicators are characters in the implementor-defined coded character set or sets used for fixed‑form reference format, and are not COBOL characters from the COBOL character repertoire.

NOTE  —  This is significant in that equivalence of alphanumeric and national characters is not required for fixed indicators, nor is it precluded.  The intent is to allow upward compatibility with the previous COBOL standard, which had no classification of characters as alphanumeric or national.

6.1.2   Floating indicators

Floating indicators may be used in fixed-form or free-form reference format.  The following COBOL character-strings are floating indicators:

Character-string
Indicator name

Indicates
*>


comment indicator
1)   a comment line when specified as the first 








character-string in the program-text area;





   


2)   an inline comment when specified following one or







more character-strings in the program-text area, subject






to the additional rules in 6.1.2.1, Syntax rules. 

>>


compiler directive

a compiler-directive line when followed by a compiler-



indicator


directive word – with or without an intervening space, 








subject to additional rules in 7.2, Compiler directives.

"-


literal continuation
continuation of a literal when specified in an

'-


indicator


un-terminated literal with the same quotation








symbol in its opening delimiter, subject to additional








rules in 6.1.2.1, Syntax rules.

>>D


debugging indicator
a debugging line when followed by at least one space








character

6.1.2.1   Syntax Rules

1)   For purposes of analyzing the text of a compilation group, a space is implied immediately following a floating comment indicator.

2)   The floating comment indicator of an inline comment shall be preceded by a separator space, and may be specified wherever a separator space may be specified.  

3)   All the characters forming a multiple-character floating indicator shall be specified on the same line.

4)   A floating literal continuation indicator shall be specified only for an alphanumeric, boolean, or national literal.  A given literal shall not be continued with more than one form of continuation.

5)   A floating literal continuation indicator shall not be specified on a line that contains a fixed literal continuation indicator.

6)   For a continued alphanumeric, boolean, or national literal, the first non-blank character of each continuation line shall be the quotation symbol used in the opening delimiter of the literal.

7)   A floating debugging indicator may be preceded on a line only by zero or more space characters.  

8)   A floating debugging indicator shall not be specified on a line that contains a fixed debugging indicator or a fixed continuation indicator.

NOTE  —  The debugging indicators and the debugging feature are obsolete and are to be removed in the next revision of this draft International Standard.   "

19. Page 37, 6.2 (old 6.1), Fixed-form reference format, change the paragraph on Margin R to read [99-0444]:

"Margin R is immediately to the right of the rightmost character position of the program-text area.  The rightmost character position of the program-text area is a fixed position defined by the implementor."

20. Page 37, 6.2.1 (old 6.1.1), Sequence numbers [99-0405]:

a.   change the header to "Sequence number area"

b.   first sentence, change "source text" to "source text or library text"

c..   last sentence, change "appears" to "appear"

21. Page 37, before the heading Continuation of lines (old 6.1.2), add the following sections as 6.2.2 and 6.2.3 and renumber subsequent sections accordingly [99-0405]:

"6.2.2   Indicator area
The indicator area identifies the type of a source line in accordance with the indicators specified in 6.1.1, Fixed indicators.

6.2.3   Program-text area

The program-text area may contain:


—   comment-text of a comment line when the indicator area contains a fixed comment indicator 


—   any of the following or combinations of the following, subject to further syntax specifications, when the indicator area contains a debugging indicator, a continuation indicator, or a source indicator:



character-strings (COBOL words)



separators



comments



floating indicators


—  all spaces"

22. Page 37, 6.2.4 (old 6.1.2), replace the text under Continuation of lines entirely with the following [99-0405]:

"Any entry, sentence, statement, clause, phrase, or pseudo-text consisting of more than one character‑string may be continued by starting subsequent COBOL words, literals, or picture character-strings in the program-text area of a subsequent line. 

{I changed the list of continued things to be the same as free-format.}

A COBOL word, literal, or picture character-string may be broken such that part of it appears on a subsequent line. The subsequent lines are continuation lines; the line preceding the continuation line is a continued line.  The continuation of a COBOL word, picture character-string, or literal other than an alphanumeric, boolean, or national literal is identified by a fixed continuation indicator in the continuation line.

NOTE  —  Continuation of COBOL words is an archaic feature and its used should be avoided.  It is allowed in fixed form for compatibility with the previous COBOL standard.

Continuation of an alphanumeric, boolean, or national literal is indicated when either:

1)   A line terminates within an alphanumeric or boolean literal without a closing delimiter and the next line that is not a comment line or a blank line contains a fixed continuation indicator; or

2)   A line terminates within an alphanumeric, boolean, or national literal that ends with a floating literal continuation indicator.  

In the case of continuation with a fixed continuation indicator, any spaces at the end of the fixed-form continued line are part of the literal.

In the case of continuation with either a fixed or floating literal continuation indicator, the next line that is not a comment line or a blank line is the continuation line.  The first non-space character in the program-text area of the continuation line shall be a quotation symbol matching the quotation symbol used in the opening delimiter.  The continuation starts with the character immediately after the quotation symbol in the continuation line.  

National literals shall be continued only with a floating literal continuation indicator.

All characters composing any multiple-character separator or multiple-character indicator shall be specified on the same line. All characters forming an invocation operator shall be specified on the same line.

Comment lines and blank lines may be interspersed among lines containing the parts of a literal.

If there is no fixed continuation indicator in a line, a space is implied before the first non‑blank character in the line for purposes of analyzing the text of the compilation group."

23. Page 37, 6.2.5 (old 6.1.3), Blank lines, replace the paragraph with the following [99-0405]:

"A blank line is one that contains only space characters between margin C and margin R.  A blank line may be written as any line of a compilation group."

24. Page 38, 6.2.6 (old 6.1.4), Comments:   beginning with the first paragraph of 6.2.6 (old 6.1.4) and continuing through the first paragraph 6.2.6.2 (old 6.1.4.2), replace with the following [99-0405]:

"A comment consists of a comment indicator followed by comment-text.  Any combination of characters from the computer's alphanumeric coded character set and the computer's national coded character set may be included in comment-text. 

Comments serve only as documentation and have no effect on the meaning of the source text or library text.  

A comment may be a comment line or an inline comment.

6.2.6.1   Comment lines

A comment line is identified by either a fixed comment indicator or a floating comment indicator.  All characters following the comment indicator up to margin R are comment-text.  A comment line may be written as any line of a compilation group.

If a source listing is being produced, a comment line identified by the fixed comment indicator slant (/) causes page ejection followed by printing of the comment line; comments identified by the fixed comment indicator asterisk (*) are printed at the next available line position of the listing.

6.2.6.2   Inline comments 

A floating comment indicator preceded by one or more character-strings in the program-text area identifies an inline comment.  All characters following the floating comment indicator up to margin R are comment-text.  An inline comment may be written on any line of a compilation group."

25. Page 38, 6.2.6.2 (old 6.1.4.2), Inline comments, delete the second paragraph [99-0405].

26. Page 38, 6.2.7, Debugging lines (old 6.1.5) [99-0405]:

a.   first paragraph, first sentence, replace with:  "A debugging line is identified by either a fixed debugging indicator or a floating debugging indicator."

b.   second paragraph, change "the source unit" to "a compilation unit"

c.   make a third paragraph before the note by replicating the third paragraph of free format (old) 6.2.4, Debugging lines. 

d.   uppercase NOTE in the note.

27. Page 38, 6.3 (old 6.2), Free-form reference format [99-0405]:

a.   change "the source text can be written" to "source text or library text may be written"

b.   add the following as a second paragraph:

" The indicators specified in 6.1.2, Floating indicators, identify specific elements of a compilation group.  The entire free-form line constitutes the program-text area of the line."

28. Pages 38 and 39, 6.3.1 (old 6.2.1), Continuation of lines [99-0405]:

a.   first paragraph, second sentence, move to be the second sentence of the second paragraph.

b.   first paragraph, last sentence, change "shall be" to "is".

c.   second paragraph, old second and third sentences, change in part to read:   "... shall be terminated by a floating continuation indicator, as defined in 6.1.2, Floating indicators.  The continuation indicator may optionally be followed by one or more spaces, or one or more spaces followed by an inline comment."

d.   third paragraph, change in part to read:   "… composing any multiple-character separator or multiple-character indicator shall be … "

29. Page 38, 6.3.1 (old 6.2.1), Continuation of lines, second paragraph, last sentence, replace with the following [99-0412]:

"At least one alphanumeric character, national character, or  hexadecimal digit of the literal content shall be specified on the continued line and on each continuation line."

30. Page 39, 6.3.2 (old 6.2.2), Blank lines [99-0405]:

a.   first paragraph, second sentence, change in part to read:   "... in a compilation group."

b.   delete the second paragraph.

31. Page 39, 6.3.3 (old 6.2.3), Comments, beginning with the first paragraph and continuing through all of 6.3.3.1 (old 6.2.3.1), replace with the following [99-0405]:

"A comment consists of a comment indicator followed by comment-text.  All characters following the comment indicator up to the end of the line are comment-text.

Any combination of characters from the computer's alphanumeric coded character set and from the computer's national coded character set may be included in comment-text, except as indicated in 6, Reference format, rule 3b.

Comments serve only as documentation and have no effect on the meaning of the compilation group.  

A comment may be a comment line or an inline comment.

6.3.3.1   Comment lines 

A comment line is identified by a floating comment indicator as the first character-string on a line.  A comment line may be written as any line in a compilation group."

32. Page 39, 6.3.3.2 (old 6.2.3.2), Inline comments, replace the first paragraph with the following [99-0405]:

"A floating comment indicator preceded by one or more character-strings on a line identifies an inline comment.  An inline comment may be written on any line of a compilation group."

33. Page 39, 6.3.3.2 (old 6.2.3.2)  , Inline comments, delete the second paragraph [99-0405].

34. Page 39, 6.3.4, Debugging lines (old 6.2.4), delete the first sentence [99-0405].

35. Page 40, 6.4 (old 6.3), Logical conversion [99-0405]:

a.   first paragraph, replace with:  

"Source text and library text in fixed-form reference format are logically converted to free-form reference format before the application of replacing and conditional compilation actions.  Continued and continuation lines in fixed format and in free format are concatenated to remove continuation indicators, and comments and blank lines are removed from both formats.  There is no restriction on the maximum line length of the free-format text resulting from logical conversion."

b.    in the NOTE, replace the second sentence through the end of the note with the following:

"No implementor is required to perform an actual conversion as long as the effect is as though it were performed.  The rules of reference format and text manipulation apply regardless of whether there is or is not an actual conversion."

c.   replace the second paragraph through the end of 6.3 with the following:

"The rules of logical conversion are applied to each line of a compilation group in the order that lines of source text and library text are obtained by the compiler.  Lines are examined sequentially beginning with the first line of the compilation group and continuing until the end of the compilation group is reached.  The resultant logically-converted compilation group is created in free-form reference format as follows:

1)   If the line is a SOURCE FORMAT directive, the reference format mode is determined and the SOURCE FORMAT directive line is logically discarded.

2)   If the line is a comment line or a blank line, that line is logically discarded.

3)   If the line contains an in-line comment, the inline comment is replaced by spaces and processing of that line continues.

4)  If the line is a fixed-form or free-form line that contains a floating literal continuation indicator, the end of the program text area is set to immediately follow the character preceding the continuation indicator.  The continuation indicator and any following characters are logically discarded, and processing of that line continues.

5)   If the line is a fixed-form line that contains a fixed debugging indicator, a free-form line is created in the resultant compilation group that consists of the following:   a floating debugging indicator, followed by a space, followed by the content of the fixed-form program-text area.

6)   If the line is a fixed-form line, contains a source indicator, and is not a continuation line, the program text area of that line is copied to the resultant compilation group.

7)   If the line is a fixed-form continuation line identified by a fixed continuation indicator:

a)  if the continued string is an alphanumeric or boolean literal, the content of the program-text area, beginning with the first character after the initial quotation symbol, is appended immediately to the right of the last character in the latest logical line of the resultant compilation group.

b)  otherwise, the content of the program-text area, beginning with the first non-space character, is appended immediately to the right of the last character in the latest logical line of the resultant compilation group.

8)   If the line is a free-form line and is not a continuation line, that line is copied to the resultant compilation group.

9)  If the line is a fixed-form or free-form continuation line that follows a line continued with a floating literal continuation indicator, the content of the program-text area, beginning with the first character after the initial quotation symbol, is appended immediately to the right of the last character in the latest logical line of the resultant compilation group.

10)   The next input line is obtained and processing iterates at step 1.

At the end of the compilation group, processing continues with the resultant logically-converted compilation group.

The implementor shall define the effect on the source listing, if any, of logical conversion."

36. Page 41, Compiler directing facility, replace all of  7 through 7.1.1.1 with the following [99-0443]:

"7.   Compiler directing facility
The compiler directing facility consists of compiler directing statements for text manipulation, compiler directives for text manipulation, and compiler directives for specifying compilation options.

The actions of compiler directing statements and compiler directives occur in two logical stages of compilation group processing  —  the text manipulation stage and the compilation stage.

The text manipulation stage accepts an initial compilation group, performs modifications specified by COPY and REPLACE statements and conditional compilation directives, and substitutes compilation variables into constant entries.  The result is a structured compilation group for processing by the compilation stage.  

The compilation stage completes the compilation process utilizing the structured compilation group. 

The following are the compiler directing statements and compiler directives and the stage during which their actions take place:


Compiler directing statements

Stage 

COPY statement


Text manipulation



SUPPRESS option

Implementor-defined


REPLACE statement


Text manipulation


Compiler directives


Stage 


CALL-CONVENTION


Compilation


DEFINE



Text manipulation


EVALUATE



Text-manipulation


FLAG-85



Compilation


IF




Text-manipulation


LISTING



Implementor-defined


PAGE




Implementor-defined


PROPAGATE



Compilation


SOURCE FORMAT


Text-manipulation


TURN




Compilation

The implementor defines the stage during which any actions associated with the LISTING and PAGE directives take place.

The substitution of compilation-variable values into constant entries occurs in the text manipulation stage.  The inclusion or exclusion of debugging lines occurs in the compilation stage.  The manner and time of expansion of parameterized classes and parameterized interfaces is defined by the implementor.

7.1   Text manipulation

The text manipulation stage of compilation group processing accepts source lines from source text and library text, selectively includes source lines through conditional compilation, and modifies text to produce a structured compilation group. 

The following elements and the separators required to distinguish them shall be syntactically correct in the initial source text and library text:

-   COPY statements

-   compiler directives

-   alphanumeric, boolean, and national literals

-   fixed and floating indicators

-   constant entries specifying a FROM phrase

REPLACE statements shall be syntactically correct after the action of the replacing phrase of the COPY statement. 

Other indicators, language elements, and separators need not by syntactically correct until the completion of the text manipulation stage.

Text manipulation consists of processes acting on the lines of source text and library text such that the processes take effect in a specific order.  An implementor may optimize the actual processing and interactions in any manner as long as the final result is the same.  The following processes are applied in logical order:

1) 
An expanded compilation group is created in logical free-form reference format.  Input lines are accepted sequentially, logically converted to free-form reference format as specified in 6.3, Logical conversion, and placed in the expanded compilation group.  

Lines that appear in the false path of an IF or EVALUATE directive, including COPY statements, may be omitted from the expanded compilation group.  SOURCE FORMAT directives in the false path shall be processed in order to correctly interpret input lines.

2)
The following directives, text manipulation statements, and substitutions are processed in the order encountered in the expanded compilation group, to produce a conditionally-processed compilation group:

a)   DEFINE, IF, and EVALUATE directives

b)   substitution of compilation-variable values into constant entries

c)   COPY statements, including any associated replacing actions


The resulting lines constitute the conditionally-processed compilation group.

3)
REPLACE statements are applied to the sequence of text lines in the conditionally-processed compilation group, including lines resulting from the replacing action of a COPY statement.  The result is a structured compilation group.

References to a compilation group after text manipulation processing is to the structured compilation group, which contains the lines to be used in the compilation stage.

7.1.1   Text manipulation elements

Language elements referenced and not defined in 7.1, Text manipulation, have the meaning defined in 8, Language fundamentals.

7.1.1.1   Compiler directing statements and sentences

The compiler directing statements are the COPY statement and the REPLACE statement.  A compiler directing sentence is a compiler directing statement terminated by a separator period."

37. Page 41, 7.1.1.2, Source text and library text, replace the second paragraph with the following [99-0443]:

"The source text and library text processed by text manipulation consists of indicators, character-strings, comments, and separators.  A character-string is either a text-word or the word 'COPY'."

38. Page 41, 7.1.1.3, Pseudo-text [99-0443],

a.    add the following as the first sentence of the paragraph:
"Pseudo-text is an operand in the REPLACE statement and in the REPLACING phrase of the COPY statement."

b.   add the following as a second paragraph:

"The opening pseudo-text delimiter and the closing pseudo-text delimiter consist of the two contiguous COBOL characters '=='."

39. Page 41, 7.1.1.4, Text-words [99-0443],

a. first paragraph, replace the lead-in with

"A text-word is a character-string in source text or in library text that constitutes an element processed by text manipulation.  A text-word may be one of the following: "

b.
rule 1), last sentence, change in part to read:


"... context within source text or library text, are treated as separators;"

40. Page 42, 7.1.2.2, COPY statement, syntax rule 1, change "a compilation group" to "source text" [99-0443].

41. Page 42, 7.1.2.2, COPY statement, syntax rule 5, change to read [99-0443]:

"A concatenation expression or figurative constant shall not be specified for literal-1, literal-2, literal-3, or literal-4."

42. Page 43, 7.1.2.2, COPY statement, syntax rule 11, NOTE, change to read [99-0434]:

"Text-1 and text-2 are archaic features and their use should be avoided."

43. Page 43, 7.1.2.2, COPY statement, syntax rule 12, change in part to read [99-0443]:

"... 'COPY', the compiler directive initiator, the floating debug indicator, or the comment indicator."

44. Page 43, 7.1.2.2, COPY statement, syntax rule 14, change "entirely" to "solely" [99-0443].

45. Page 43, 7.1.2.3, COPY statement, delete general rules 2, 4, 5, and 6 and renumber 7 as 4 and 8 as 2 [99-0443].

46. Page 43, 7.1.2.3, COPY statement, new general rule 4 (old 7), change "source text" to "compilation group" [99-0443].

47. Page 43, 7.1.2.3, COPY statement, general rule 9, change in part to read [99-0443]:

"... text is included in the resultant text unchanged." [99-0443].

48. Page 43, 7.1.2.3, COPY statement, general rule 10, changed "copied" to "copied into the resultant text" [99-0443].

49. Page 44, 7.1.2.3, COPY statement, general rule 12a, second sentence, change "source" to "resultant" [99-0443].

50. Page 44, 7.1.2.3, COPY statement, replace sub rules 12) c) 4 a and b with the following [99-0443]:

"a.   The two representations of the quotation symbol match when specified in the opening and closing delimiters of the literal.  

NOTE  —  The opening and closing delimiters are required to be in the same representation.  

b.   In the content of the literal, two contiguous occurrences of the character used as the quotation symbol in the opening delimiter are treated as a single occurrence of that character."

51. Page 44, 7.1.2.3, COPY statement, replace general rule 12) c) 5 with the following [99-0443]:

"Each occurrence of a compiler directive is treated as a single space."

52. Page 44, 7.1.2.3, COPY statement, general rule 12c7, delete [99-0405, 99-0443].

53. Page 44, 7.1.2.3, COPY statement, general rule 12e, first sentence change "source" to "resultant" [99-0443].

54. Page 45, 7.1.2.3, COPY statement, general rule 12 f, change "source" to "resultant"   (2 occurrences) [99-0443].

55. Page 45, 7.1.2.3, COPY statement, general rule 13, end the sentence after the first occurrence of "COPY statement" [99-0443].

56. Page 45, 7.1.2.3, COPY statement, general rule 14, replace with the following (keep the NOTE) [99-0443]:

"The resultant text after replacement shall be in logical free-form reference format.  When copying text-words into the resultant text, additional spaces may be introduced only between text-words where there already exists a space or where a space is assumed."

57. Page 45, 7.1.2.3, COPY statement, general rule 17, delete [99-0443].

58. Page 45, 7.1.2.3, COPY statement, general rule 18, last sentence, change in part to read [99-0443]:

"The library text being copied ..."

59. Page 45, 7.1.2.3, COPY statement,  add the following as the last general rule of COPY [99-0443]:

"The replacing action of a COPY statement shall not introduce a COPY statement, a SOURCE FORMAT directive, a comment, or a blank line."

60. Page 46, 7.1.3, REPLACE statement, replace with [99-0443]:

"The REPLACE statement modifies text in a compilation group."

61. Page 46, 7.1.3.1, REPLACE, syntax rule 1, change "a compilation group" to "source text" [99-0443].

62. Page 46, 7.1.3.2, REPLACE statement, syntax rule 11, change "entirely" to "solely" [99-0443].

63. Page 46, 7.1.3.3, REPLACE statement, general rule 1, replace text with the following [99-0443]:

"In subsequent general rules of the REPLACE statement, 'source text' refers to the conditionally-processed compilation group.".

64. Page 46, 7.1.3.3, REPLACE statement, general rule 2, delete  "source" [99-0443].

65. Page 47, 7.1.3.3, REPLACE statement, general rule 3, delete "source" [99-0443].

66. Page 47, 7.1.3.3, REPLACE statement, general rule 10, delete  [99-0443].

67. Page 47, 7.1.3.3, REPLACE statement, general rule 11, lead-in, change in part to read [99-0443]:

"... replacement begins with the text immediately following the REPLACE statement and occurs in ..."

68. Page 48, 7.1.3.3, REPLACE statement, general rule 11c4, replace with the following [99-0443]:

"For alphanumeric, boolean, and national literals:

a.
The two representations of the quotation symbol match when specified in the opening and closing delimiters of the literal.  

NOTE  —  The opening and closing delimiters are required to be in the same representation.  

b.
In the content of the literal, two contiguous occurrences of the character used as the quotation symbol in the opening delimiter are treated as a single occurrence of that character."

69. Page 48, 7.2.3.3, REPLACE statement, general rule 11c5, replace with [99-0443]:

"Each occurrence of a compiler directive is treated as a single space."

70. Page 48, 7.2.3.3, REPLACE statement, general rule 11c6, add the following as the last sentence [99-0443]:

"Text words within a debugging line participate in the matching."

71. Page 48, 7.1.3.3, REPLACE statement, general rule 11c7, delete [99-0405, 99-0443].

72. Page 48, 7.2.3,3, REPLACE statement, replace general rule 12, with the following [99-0443]:

"The text produced as a result of processing a REPLACE statement shall not contain a COPY statement, a REPLACE statement, a SOURCE FORMAT directive, a comment, or a blank line.".

73. Page 48, 7.2.3,3, REPLACE statement, general rule 13, first sentence, delete "source" and second sentence and third sentence, change "source" to "resultant" (2 occurrences) [99-0443].

74. Page 48, 7.2.3,3, REPLACE statement, general rule 14, delete [99-0443].

75. Page 48, 7.2.3,3, REPLACE statement, general rule 15, change in part to read [99-0443]:

"... debugging line, the resultant text shall be on ..."

76. Page 49, 7.2.2, Compiler directives, syntax rule 5 [99-0443]:

a.    first sentence, change in part to read "… composed of the compiler directive initiator, optionally followed …";

b.    second sentence, change in part to read:   "The compiler directive initiator shall be ...  if no space is specified after the initiator. "

77. Page 49, 7.2.2, compiler directives syntax rule 6, change in part to read [99-0443]:

"... words and user-defined words as specified in the syntax of each directive.  Compiler-directive words are identified in 8.1.2, Compiler-directive reserved words."

78. Page 49, 7.2.2, Compiler directives, syntax rule 8, change the lead-in in part to read [99-0443]:

"... compilation group  —  in source text or in library text  —  except"

79. Page 49, 7.2.2, Compiler directives, syntax rule 9, delete [99-0443].

80. Page 49, 7.2.3, Compiler directives, general rule 1, replace with [99-0443]:

"A compiler directive is not affected by the replacing action of a COPY statement or a REPLACE statement."

81. Page 50, 7.2.3, Compiler directives, replace general rule 2 with the following [99-0443]:

"Compiler directives are processed either in the text manipulation stage or the compilation stage of processing, as specified in 7.1, Text manipulation.  The order of processing during the text manipulation stage is specified in 7.1, Text manipulation.  During the compilation stage, compiler directives are processed in the order encountered in the structured compilation group. ".

82. Page 50, 7.2.3, Compiler directives, delete general rule 4 [99-0443].

83. Page 50, 7.2.3, Compiler directives, general rule 5, change "source text" to "source text and library text" [99-0443].

84. Page 50, 7.2.4, Conditional compilation, last sentence, change in part to read [99-0443]:

"... variables, which may be referenced in the EVALUATE and IF directives in order … omitted during compilation.  Compilation variables may be referenced in constant entries as specified in 13.9, Constant entry."

85. Page 50, 7.2.6, Constant conditional expression, first sentence, change in part to read [99-0443]:

 "... in which the operands are a defined condition, a literal, or an arithmetic or boolean expression containing only literal terms.  A defined condition tests whether a compilation-variable has a defined value."

86. Page 50, 7.2.6, Constant conditional expression, delete the last sentence of the first paragraph and move the second paragraph to be a syntax rule 2 in 7.2.6.1  [99-0443].

87. Page 51, 7.2.6.3, Defined condition, add the following as the introduction [99-0443]:

"A defined condition tests whether a given compilation-variable is defined."

88. Page 52, 7.2.7.2, CALL-CONVENTION directive, delete general rule 1 [99-0443].

89. Page 52, 7.2.7.2, CALL-CONVENTION directive, general rule 2, put single quotes around the default >>CALL CONVENTION directive [99-0443].

90. Page 53, 7.2.8, DEFINE directive, introduction, second sentence,  remove the space between "expression" and the comma, and change "definition" to "entry" [99-0443].

91. Page 53, 7.2.8.3, DEFINE directive, delete general rule 2 [99-0443].

92. Page 53, 7.2.8.3, DEFINE directive, general rule 3, delete "source" and change "all compiler directives" to "any compiler directive" [99-0443].

93. Page 53, 7.2.8.3, DEFINE directive, general rule 4, first sentence, change in part to read [99-0443]:

"... the OFF phrase is specified, compilation-variable-name-1 shall not be used except in a defined condition unless it is redefined in a subsequent DEFINE directive."

and delete the second sentence.

94. Page 53, 7.2.8.3, DEFINE directive, general rule 5, after the >>DEFINE illustrations, change in part to read [99-0443]:

"... and new-value is the literal-1, arithmetic-expression-1, or word PARAMETER specified in ..."

95. Page 55, 7.2.9.1 EVALUATE directive, general format, change "[source-text-1] to " [  {  text-1  }  ] "  and change "[source-text-2]" to  "[  {  text-2  }  ] "  in both formats [99-0443].

96. Pages 55 and 56, 7.2.9.2 and 7.2.9.3, EVALUATE directive, change all instances of "source-text-" to "text-" in the syntax and general rules [99-0443].

97. Page 55, 7.2.9.2, EVALUATE directive, syntax rule 1, first sentence, change in part to read [99-0443]:

"The compiler-directive initiator and the succeeding ..."

98. Page 55, 7.2.9.2, EVALUATE directive, add a new syntax rule after syntax rule 2 under ALL FORMATS as follows [99-0443]:

"The phrases of a given EVALUATE directive shall be specified all in the same library text or all in source-text.  For purposes of this rule, text-1 and text-2 are not considered phrases of the EVALUATE directive.  A nested EVALUATE directive specified in text-1 or in text-2 is considered a new EVALUATE directive."

99. Page 56, 7.2.9.2, EVALUATE directive, syntax rule 7, change "and all" to "except that all" [99-0443].

100. Page 56, 7.2.9.3, EVALUATE directive, delete general rule 1 [99-0443].

101. Page 56, 7.2.9.3, EVALUATE directive, general rule 3, replace the  last paragraph and add 2 new general rules as follows [99-0443]:

"If a WHEN phrase evaluates to TRUE, all lines of text-1 associated with that WHEN phrase are included in the resultant text.  All lines of text-1 associated with other WHEN phrases in that EVALUATE directive and all lines of text-2 associated with a WHEN OTHER phrase are omitted from the resultant text.  

4) If no WHEN phrase evaluates to TRUE, all lines of text-2 associated with the WHEN OTHER phrase, if specified, are included in the resultant text.  All lines of text-1 associated with other WHEN phrases are omitted from the resultant text.


5) If the END-EVALUATE phrase is reached without any WHEN phrase evaluating to TRUE, or without encountering a WHEN OTHER phrase, all lines of text-1 associated with all WHEN phrases are omitted  from the resultant text. "

102. Page 56, 7.2.9.3, EVALUATE directive, FORMAT 2, existing general rule 6, replace the second paragraph with the following [99-0443]:

" If a WHEN phrase evaluates to TRUE, all lines of text-1 associated with that WHEN phrase are included in the resultant text.  All lines of text-1 associated with other WHEN phrases of that EVALUATE directive and all lines of text-2 associated with a WHEN OTHER phrase are omitted from the resultant text.  

7)
If no WHEN phrase evaluates to TRUE, all lines of text-2 associated with the WHEN OTHER phrase, if specified, are included in the resultant text.  All lines of text-1 associated with other WHEN phrases are omitted from the resultant text.

8)
If the END-EVALUATE phrase is reached without any WHEN phrase evaluating to TRUE, or without encountering a WHEN OTHER phrase, all lines of text-1 associated with all WHEN phrases are omitted from the resultant text. "

103. Page 57, 7.2.10, FLAG-85 directive, introduction, insert the word "certain" before "syntax" [99-0443]

104. Page 57, 7.2.10.2, FLAG-85 directive, delete general rule 1  [99-0443].

105. Page 57, 7.2.10.2, FLAG-85 directive, general rule 2, first sentence change "this international standard: to "this draft International Standard", and replace the second sentence with the following [99-0443]:

"The warning mechanism is enabled for a specified option for all text that follows until the end of the compilation group is reached, a FLAG-85 directive is encountered that turns off all flagging options, or a FLAG-85 directive is encountered that turns off that option."

106. Page 58, 7.2.10, FLAG-85 directive, general rule 4k, change "or a reference to a data item" to "or any statement that references a data item"  [99-0443].

107. Page 59, 7.2.11.1, IF directive, general format, change "[source-text-1] to " [  {  text-1  }  ] "  and change "[source-text-2]" to  "[  {  text-2  }  ] "  [99-0443].

108. Page 59, 7.2.11.2 and 7.2.11.3 IF directive, syntax and general rules, change all instances of "source-text-" to "text-" [99-0443].

109. Page 59, 7.2.11.2, IF directive, syntax rule 1, first sentence, change in part to read [99-0443]:

"The compiler-directive initiator and the succeeding ..."

110. Page 59, 7.2.11.2, IF directive, syntax rule 2, last sentence, replace the text with the following [99-0443]:

 "Text-1 and text-2 may span multiple lines."

111. Page 59, 7.2.11.2, IF directive, add the following as new syntax rule 3 [99-0443]:

"The phrases of a given IF directive shall be specified all in the same library text or all in source-text.  For purposes of this rule, text-1 and text-2 are not considered phrases of the IF directive.  A nested IF directive specified in text-1 or in text-2 is considered a new IF directive."

112. Page 59, 7.2.11.3, IF directive, delete general rule 1 [99-0443].

113. Page 59, 7.2.11.3, IF directive, general rule 2, replace text with the following [99-0443]:

"If constant-conditional-expression-1 evaluates to TRUE, all lines of text-1 are included in the resultant text and all lines of text-2 are omitted from the resultant text."

114. Page 59, 7.2.11.3, IF directive, general rule 3, replace text with the following [99-0443]:

"If constant-conditional-expression-1 evaluates to FALSE, all lines of text-2 are included in the resultant text and all lines of text-1 are omitted from the resultant text."

115. Page 60, 7.2.12, LISTING directive, change in part to read [99-0443]

"...turn any source listing on ..."

116. Page 60, 7.2.12, LISTING directive, add the following NOTE after the introductory sentence [99-0405, 99-0443]:

"NOTE  —  This draft International Standard does not define the content or layout of any listing.  It is recommended that the implementor provide a listing of the original compilation group and, optionally, a listing of the result of any text manipulation applied to the original compilation group."

117. Page 60, 7.2.12.2, LISTING directive, delete general rule 2  [99-0443].

118. Page 60, 7.2.12.2, LISTING directive, general rule 4, replace with [99-0443]:

"If OFF is specified, source lines shall not be listed until a LISTING directive specifying or implying the ON phrase is encountered, with the exception that another LISTING OFF directive shall be listed."

119. Page 60, 7.2.12.2, LISTING directive, general rule 5, change in part to read [99-0443]:

"… source lines shall be listed until either a LISTING OFF directive is encountered or the end ..."

120. Page 61, 7.2.12.3, PAGE directive, general rule 3, change in part to read [99-0443]:

"... a PAGE directive shall have no effect."

121. Page 62, 7.2.14.3, PROPAGATE directive, general rule 1, change "source text" to "compilation group" [99-0443].

122. Page 62, 7.2.14.3, PROPAGATE directive, general rule 2, change "source unit" to "runtime element"  (2 occurrences)    [99-0443].

123. Page 62, 7.2.14.3, PROPAGATE directive, general rule 3, change in part to read [99-0443]:

"... disabled for functions, methods, and programs that follow in the compilation group until a PROPAGATE ..."

124. Page 63, 7.2.16, SOURCE FORMAT directive, introduction, change in part to read [99-0443]:

"... reference format of the source text or library text that follows is fixed ..."

125. Page 64, 7.2.17, TURN directive, change "certain" to "specified" [99-0443].

126. Page 64, 7.2.17.2, TURN directive, syntax rule 1, change "exception condition names"  to "exception names"     [99-0443]

127. Page 64, 7.2.17.2, TURN directive, syntax rule 4, change "exception condition name"  to "exception name"    and change "characters" to "COBOL characters" [99-0443]

128. Page 64, 7.2.17.2, TURN directive, syntax rule 5, change "basic letters " "EC-" " to   "COBOL characters 'EC-' " [99-0443]

129. Page 64, 7.2.17.3, TURN directive, delete general rule 2 [99-0443].

130. Page 64, 7.2.17.3, TURN directive, general rule 4, first sentence, change "the same" to "that" [99-0443]

131. Page 64, 7.2.17.3, TURN directive, general rule 5, on the first line, capitalize "ON" in on phrase, and change "source-text" to "compilation group" (2 occurrences)  [99-0443]

132. Page 65, 7.2.17.3, TURN directive, general rule 7,  change in part to read [99-0443]:

"... headers that follow in the compilation group and remains ..."

133. Page 68, 8.1.2, COBOL character repertoire, table 1, change "dollar sign" to "currency sign" [99-0379].

134. Page 72, 8.2, Locales, penultimate paragraph, replace with the following:

"The locale categories LC_MESSAGES and LC_NUMERIC are not used directly by COBOL; however, the ability to set and query these locale categories is provided so that applications may use it."

135. Page 73, 8.3.1.1, COBOL words, delete 6 occurrences of "INTEGER" and add "SIGN" to the first list of COBOL words in rule 2b [99-0379].

136. Page 80, 8.3.1.1.3.1, Required words, second paragraph, item 2, in the meaning column for entry for +, change "addition" to "unary plus or addition", entry for -, change "subtraction" to "unary minus or subtraction", and entry for >>, change "initiator" to "indicator" [99-0405, 99-0444].

137. Page 96, 8.4.2.1.1, Identifier, format 7, increase the space between "-1" and "OF".

138. Page 100, 8.4.2.2.3, Function-identifier, GR 7, change in part to read [99-0379]:

"… except as an argument or in the omitted-argument condition, …".

139. Page 100, 8.4.2.3.2, Reference modifier, syntax rule 1 [99-0453]:

a.   replace bullet 1 with:

"a bit data item, a national data item, or an elementary data item of class alphanumeric or alphabetic"

b.   add the following as a paragraph after the third bullet (not part of the bullet):

"For purposes of reference modification, bit group items and national group items are treated as elementary data items. " 

140. Page 102, 8.4.2.5, Object-modifier, change to read [99-0448]:

"An object-modifier causes an object reference to be treated as though it has the specified description.  A runtime conformance check for this description will be done on the object."

141. Page 102, 8.4.2.5.2, Object-modifier, syntax rule 2, change to read [99-0448]:

"2)
An object-modifier shall not be specified as a receiving operand."

142. Page 102, 8.4.2.5.3, Object-modifier, general rule 1, change to read [99-0448]:

"1)
This reference of identifier-1 is treated at compile-time as though it has the description specified by the AS phrase."

143. Pages 102 and 103, 8.4.2.5.3, Object-modifier, first sentence of general rules 2 through 7, change "the implicit description of the result is" to "identifier-1 is treated as though it were described as". [99-0448]

144. Page 104, 8.4.2.8.3, SELF and SUPER, general rule 3, change in part to read [99-0434]:

"...one that is defined in a superclass."

145. Page 109, 8.4.5, Scope of names, add a new second paragraph as follows [99-0445]:

"Except for program-names and method-names, a source element may not reference any name declared in any source element it contains."

146. Page 110, 8.4.5, Scope of names, move compilation-variable-name from the first bulleted list to the last bulleted list [99-0445].

147. Page 110, 8.4.5, Scope of names, change the lead-ins to the third and fourth paragraphs (second and third bulleted lists) to read [99-0445]:

"The following types of user-defined words may be referenced only by statements in the source element in which the user-defined word is declared:"

"The following types of user-defined words when they are declared in a communication section may be referenced only by statements and entries in the source element that contains that section:"

148. Page 110, 8.4.5, Scope of names, add parameter-name and property-name to the last bulleted list [99-0445].

149. Pages 110 and 111, 8.4.5.1, Scope of program-names, replace the last sentence of the first paragraph by [99-0379]:

"The names assigned to programs that are contained directly or indirectly within the same outermost program shall be unique within that outermost program."

150. Pages 111 and 112, 8.4.5.2, "Scope of condition-names, constant-names, data-names, file-names, record-names, report-names, screen-names, and type-names", change to read [99-0445]:

"A constant-name, file-name, record-name, report-name, screen-name, or type-name described with a GLOBAL clause is a global name. A constant-name, data-name or file-name declared in a source element for an object definition or a factory definition is a global name. All data-names and screen-names subordinate to a global name are global names. All condition-names associated with a global name are global names.

When a condition-name, constant-name, data-name, file-name, record-name, report-name, screen-name, or type-name is not a global name, it is a local name.

The requirements governing the uniqueness of the names allocated by a single source element to be condition-names, constant-names, data-names, file-names, record-names, report-names, screen-names, and type-names are explained elsewhere in these specifications. (See 8.3.1.1.1, User-defined words.)"
151. Page 112, 8.4.5.3, Scope of index-names, last sentence, change in part to read [99-0445]:

"...by that index-name."

152. Page 113, 8.4.5.8, Scope of compilation variable-names, delete "in source text" and put a period after "entry" [99-0443].

153. Pages 110 thru 113, 8.4.5, Scope of names, delete 8.4.5.7, Scope of constant-names, and renumber as follows, moving sections to their correct numeric location [99-0445, 99-0462]:

8.4.5.1 -> 8.4.5.2 (program-names)

8.4.5.2 -> 8.4.5.1.1 (all the rest)

8.4.5.3 -> 8.4.5.1.2 (index-names)

8.4.5.4 -> 8.4.5.3 (class-names and interface-names)

8.4.5.5 -> 8.4.5.4 (method-names)

8.4.5.6 -> replaced

8.4.5.8 -> 8.4.5.9 (compilation-variable-names)

154. Pages 110 thru 113, 8.4.5, Scope of names, add the following new sections in numeric order [99-0445, 99-0462]:

"8.4.5.1
Local and global names
A local name may be referenced only in the source element in which it is declared.

A global name may be referenced in the source element in which it is declared or in any source elements that are directly or indirectly contained within that source element.

When a source element, source element B, is directly contained within another source element, source element A, both source elements may define a name using the same user-defined word.  In addition, source element A may be contained in another source element and that other source element may also define a name using the same user-defined word.  When such a duplicated name is referenced in source element B, the following rules are used to determine the referenced item:

1) The set of names to be used for determination of a referenced item consists of all names that are defined in source element B and all global names that are defined in source element A and in any source elements that directly or indirectly contain source element A. Using this set of names, the normal rules for qualification and any other rules for uniqueness of reference are applied until one or more items is identified.


2) If only one item is identified, it is the referenced item.


3) If more than one item is identified, no more than one of them may have a name local to source element B. If zero or one of the items has a name local to source element B, the following rules apply:


a) If the name is declared in source element B, the item in source element B is the referenced item.


b) Otherwise, if source element A is contained within another source element, the referenced item is:


1. The item in source element A if the name is declared in source element A.

2. The item in the containing source element if the name is not declared in source element A and is declared in the source element containing source element A. This rule is applied to further containing source elements until a single valid name has been found.

8.4.5.1.3

Scope of record-key-names
The record-key-name defined by a SOURCE phrase in the ALTERNATE RECORD KEY clause or RECORD KEY clause of the file control entry for an indexed file is global if the GLOBAL clause is specified in the file description entry for that file; otherwise, the record-key-name is local.

8.4.5.1.4
Scope of PAGE-COUNTER AND LINE-COUNTER
PAGE-COUNTER and LINE-COUNTER are global if the GLOBAL clause is specified in report description entry of the associated report; otherwise, they are local.

8.4.5.1.5
Scope of LINAGE-COUNTER
LINAGE-COUNTER is global if the GLOBAL clause is specified in the file description entry for the associated file; otherwise, it is local.

8.4.5.6 Scope of function-prototype-names

Function-prototype-names referenced within a source element shall be either the function-name of the containing function definition or a function-prototype-name declared in the REPOSITORY paragraph.

8.4.5.7 Scope of user-function-names

A user-function-name may be referenced in the REPOSITORY paragraph of any source element that follows that function definition within the compilation group and, if the external repository is updated, in any subsequently-compiled source unit that specifies that user-function-name as a function-prototype-name is its REPOSITORY paragraph.

8.4.5.8 Scope of program-prototype-names

Program-prototype-names referenced within a source element shall be either the program-name of a containing program definition or a program-prototype-name declared in the REPOSITORY paragraph
"8.4.5.10
Scope of parameter-names
Parameter-names may be referenced only within the class definition or interface definition in which they are specified in the USING phrase, subject to the rules in 11.3, CLASS-ID paragraph, or 11.7, INTERFACE-ID paragraph."

"8.4.5.11
Scope of property-names
The property-name of a property referenced within a source element shall be declared in the REPOSITORY paragraph of that or a containing source element."

155. Page 112, 8.4.5.6, Scope of function-prototype-names and program-prototype-names, replace 8.4.5.6 by the following and renumber the sections that follow [99-0462]:

156. Page 116, 8.5.1.6, Standard alignment rules, change header to "Standard data alignment rules" [99-0453].

157. Page 116, 8.5.1.6, Standard data alignment rules:  insert the following between the heading and the first paragraph of text [99-0453]:

"Rules for the alignment of data items with respect to specific storage boundaries in a computer are specified in 8.5.1.6.1, Alignment of data items.  Rules for the positioning of data within the storage area associated with a data item are specified in 8.5.1.6.2, Alignment of data within data items.

8.5.1.6.1    Alignment of data items

The alignment of data items in storage may be affected by the organization of computer memory as described in 8.5.1.7, Item alignment for increased object-code efficiency.  The alignment of data items is further subject to the rules specified in 8.5.1.6.1.1, Alignment of alphanumeric data items and alphanumeric groups; 8.5.1.6.1.2, Alignment of data items of usage national; and 8.5.1.6.1.3, Alignment of bit data items.

8.5.1.6.1.1    Alignment of alphanumeric groups and data items of usage display

Alignment of alphanumeric groups and data items of usage display is at a natural alphanumeric character boundary and is coincident with a byte in the architecture of the processor.  

The alignment of the start of an alphanumeric group item relative to the first item within that group is defined by the implementor, with the exception that alignment of the group is coincident with the first item when that item is a bit data item or a national data item.

8.5.1.6.1.2    Alignment of data items of usage national 

Alignment of data items of usage national is at a natural national character boundary.  

The alignment of the start of a group item and the alignment of the start of the first item within that group, when the first item is of usage national, are at the same position in storage.

8.5.1.6.1.3    Alignment of data items of usage bit

Alignment of elementary bit data items and bit group items within a record, when neither a SYNCHRONIZED clause nor an ALIGNED clause is specified, is at the next bit position in storage when that item is:

—   an elementary bit data item immediately following an elementary bit data item or bit group item of the same level;

—   a bit group item immediately following a bit group item or elementary bit data item of the same level.

Alignment of all other bit data items within a record, when a SYNCHRONIZED clause is not specified, is at the first bit position of the first available byte.  

Alignment of elementary bit data items of level 1 or level 77 and a level 1 bit group are at the first bit of a byte.

Implicit filler bit positions are generated:

—   As defined by the implementor for a bit data item described with the SYNCHRONIZED clause.  The implementor defines the positioning rules associated with any filler bit positions.

—   Following a bit data item within an alphanumeric group item or within a bit group item, as needed to advance alignment to a required natural boundary for the next item within that group.  The filler bit positions are implicitly described as a filler elementary bit data item of the necessary number of bits and of the same level number as the next item within that group.

—   Following a bit data item that is the last data item in a record that is an alphanumeric group, as needed to increase the number of bits to fill an integral number of characters.  The filler bit positions are implicitly described as a filler elementary bit data item of the necessary number of bits with a level number the same as the highest hierarchical level superordinate to the last data item, excluding level 1, or, if there is no such superordinate item, the same as the level number of the last data item in the record. 

NOTE  —  No filler is generated at the end of a record that is entirely a bit group, at the end of a level 77 item, or at the end of a level 1 elementary item.

The alignment of the start of a group item and the alignment of the first item within that group, when the first item is a bit data item, are at the same bit position in storage.

8.5.1.6.2    Alignment of data within data items     "

158. Page 116, 8.5.1.6.2 (old 8.5.1.6), Standard data alignment rules, rule 6, first sentence, change in part to read [99-0453]:

"... sending data is placed, after any conversion, in the receiving ..."

159. Page 116, 8.5.1.6.2 (old 8.5.1.6), Standard data alignment rules, rule 6:  add the following note after the rule [99-0453]:

"NOTE  —  When an item is of usage bit, the item is not necessarily aligned on a character boundary and the item need not occupy an integral number of bytes. "

160. Page 117, 8.5.2, Class and category of data, replace the third paragraph with the following [99-0453]:

" Each group item has a class and category, as follows:

—   a bit group item has class and category boolean; 

—   a national group item has class and category national; and

—   all other group items have class and category alphanumeric.  "

161. Page 130, 8.8.4.1.1, Relation conditions, fourth paragraph (beginning "For purposes ..."), first sentence, change "a group item" to "an alphanumeric group item" [99-0453].

162. Page 137, 8.8.4.1.7.2, Omitted-argument condition, replace SR 1 and 2 by the following SR 1 [99-0379]:

"1) Data-name-1 shall be a formal parameter defined in the source element in which this condition is specified."

163. Page 137, 8.8.4.1.7.3, Omitted-argument condition, GR 1b, change period at end to "; or,", and add the following subrule  [99-0379]:

"c) If the argument corresponding to data-name-1 is itself a formal parameter for which the omitted-argument condition is true."

164. Pages 144 and 145, 8.10, Context sensitive words, change the header "Language construct" to "Language construct or context"  (one occurrence on each page) [99-0405].

165. Page 144, 8.10, Context-sensitive words, entries for EOL and EOS, change "ERASE phrase" to "ERASE clause".

166. Page 144, 8.10, Context-sensitive words, change "INHERITS" to "IMPLEMENTS" [99-0434].

167. Page 145, 8.10, Context sensitive words, add the following as the last entry [99-0405]:

">>D 


In free-form reference format, when first character string on a line"

168. Page 148, 8.13, External repository, first paragraph, change in part to read [99-0462]:

" ... program definitions, function definitions, class definitions, ..."

169. Page 148, 8.13, External repository, second paragraph, first sentence, change "about" to "from" [99-0462].

170. Page 148, 8.13, External repository, add to the end of the third paragraph [99-0462]:

"Whether the information is taken from a prototype or a definition, the information stored in the external repository about the signature a program or a function is the same."

171. Page 160, 9.2.1, Terminal screen, add the following note after the first paragraph [99-0453]: 

"NOTE  —  A group screen item, unlike a group data item, is never treated as a single contiguous string of characters of a particular category. "

172. Page 161, 9.2.3, CRT status, under the second item 3, add [99-0446]:

"b)
CRT status = 8001.  The ACCEPT screen statement was unsuccessful because inconsistent data was entered into a screen item and allowed to remain there.

NOTE — On some implementations, this will not occur because the operator is forced to correct the data before execution will continue."

173. Page 162, 9.2.6, Current screen item, delete the last sentence. [99-0446].

174. Pages 165 and 166, 9.3.6.1.2, Conformance between interfaces, delete "SYNCHRONIZED," in rules 3 and 6 and add the following new rule 9  [99-0379]:

"9) The presence or absence of the OPTIONAL phrase shall be the same for corresponding parameters."

175. Page 166, 9.3.6.1.2,  Conformance between interfaces, rule 8, change "A group item" to "An alphanumeric group item ..." [99-0453]

176. Page 169, 10, Compilation group structure, replace all of 10 and 10.1 with the following: [99-0443]

"10    Structured compilation group
A structured compilation group consists of zero, one, or more compilation units that have been processed by text manipulation.  A structured compilation group may contain compiler directives affecting compilation processing or source listings, as specified in 7, Compiler directing facility.  Text manipulation compiler directives may be logically represented in a compilation group but have no effect on compilation processing.

10.1    Compilation units and runtime modules

A compilation unit is one of the following:

-   a program-prototype definition

-   a function-prototype definition

-   a program definition for an outermost program

-   a class definition

-   an interface definition

-   a function definition 

Successful compilation of each compilation unit that is a program definition, a function definition, or a class definition results in executable code that, when included in a run unit, constitutes a runtime module.

A compilation unit may contain one or more source units, depending on the type of definition.

The compilation units in a compilation group may be all or part of a run unit or may be unrelated compilation units.

10.2    Source units

A source unit begins with an identification division and ends with an end marker or the end of the compilation group.  A source unit includes any contained source units.  The following are source units:

-   an outermost program-definition, including its contained program-definitions

-   a contained program-definition, including its contained program-definitions

-   a program-prototype-definition

-   a function-definition

-   a function-prototype-definition

-   a class-definition, including its factory definition and object definition

-   a factory definition, including its method definitions

-   an object definition, including its method definitions

-   a method definition

-   an interface definition

A source unit may contain one or more divisions, specified in the following order:

-   identification division

-   environment division

-   data division

-   procedure division

The beginning of a division is indicated by its division header or, in the case of the identification division when its header is omitted, by one of the paragraph headers permitted in the identification division. 

The end of a division is indicated by the beginning of the next division, an end marker for the source unit, or the end of the compilation group.

10.3   Contained source units

Source units may be contained directly or indirectly.

The factory definition and object definition in a class definition are directly contained within that class definition. The methods within a factory definition or an object definition are directly contained within that factory definition or object definition, respectively.

Program-definitions within another program-definition may be contained directly or indirectly.  A program definition directly contains another program-definition that is immediately nested within it.  A program-definition indirectly contains another program-definition when there is one or more levels of nesting between the two of them.  

When source units are contained within other source units, names of resources described in the containing source unit may be referenced in the contained source unit in accordance with the rules specified in 8.4.5, Scope of names.

The executable code resulting from compilation of a contained source unit is considered inseparable from the executable code resulting from compilation of the containing source unit.

10.4   Source elements and runtime elements

A source element is a source unit excluding any contained source units.


NOTE  —  In the example:




PROGRAM-ID.  A.





…





PROGRAM-ID.  B.





…






PROGRAM-ID.  C.






…






END PROGRAM C.





END PROGRAM B.




END PROGRAM A.

Program B is directly contained in Program A; Program C is directly contained in Program B; and Program C is indirectly contained in Program A.  Program C is a source element; Program B, devoid of Program C, is a source element; and Program A, devoid of programs B and C, is a source element.  

A runtime element is the result of successful compilation of a function, a method, or a program containing a procedure division and consists of executable code included in a run unit."

177. Page 173, 10.1.1.2, COBOL compilation group, add the following as the last syntax rule [99-0443]:

"Compiler directives may appear in a structured compilation group as specified in 7.2, Compiler directives."

178. Page 183, 11.6.2, METHOD-ID paragraph, syntax rule 4, change in part to read [99-0434]:

" ...defined in any inherited class or interface."

179. Page 192, 12.2.5.1, OBJECT-COMPUTER paragraph [99-0434],

a.  put a period in the first line of the general format after OBJECT-COMPUTER

b.  change the large choice indicators around the CHARACTER CLASSIFICATION and PROGRAM COLLATING SEQUENCE clauses  to use brackets instead of braces.

180. Page 195, 12.2.6.1, SPECIAL-NAMES paragraph, general format, change "literal - 4" to "literal-4" [99-0434].

181. Page 200, 12.2.6.2, SPECIAL-NAMES, syntax rule 26, change "a group item" to "an alphanumeric group item" [99-0453]

182. Page 206, 12.2.7.2, REPOSITORY paragraph, change syntax rules 6 and 7 to read [99-0462]:

"6)
Literal-4, if specified, or program-prototype-name-1, if literal-4 is not specified, shall be one of the following:

-
the name of a program prototype specified in this compilation group

-
the name of a program definition specified previously in this compilation group

-
the name of a program for which information exists in the external repository.

7)
Literal-3, if specified, or function-prototype-name-1, if literal-3 is not specified, shall be one of the following:

-
the name of a function prototype specified in this compilation group

-
the name of a function definition specified previously in this compilation group

-
the name of a function for which information exists in the external repository."

183. Page 208, 12.2.7.3, REPOSITORY paragraph, replace general rules 10 through 14 with the following, renumbering the rules that follow [99-0462]:

"10)
Program-prototype-name-1 is the name of a program prototype that may be used throughout the scope of the containing environment division.  The details for calling a program via this program prototype are obtained as follows:

a)
if the externalized name of the program prototype is the externalized name of a program definition specified previously in the same compilation group, the details are taken from that program definition, which is the program that will be called, and the details in the external repository are ignored; otherwise,

Note — Literal-4, if specified, is the externalized name of the program prototype; otherwise, the externalized name is program-prototype-name-1.

b)
if the externalized name of the program prototype is the externalized name of a program prototype definition specified in the same compilation group, the details are taken from that program prototype definition and the details in the external repository are ignored.  The program that will be called is the one with the same externalized name as the externalized name of the program prototype; otherwise,

c)
the details are taken from the external repository for the program with the same name as the externalized name of the program prototype.  That program is the one that will be called.

11)
Function-prototype-name-1 is the name of a function prototype that may be used throughout the scope of the containing environment division.  The details for activating a function via this function prototype are obtained as follows:

a)
if the externalized name of the function prototype is the externalized name of a function definition specified previously in the same compilation group, the details are taken from that function definition, which is the function that will be activated, and the details in the external repository are ignored; otherwise,

Note — Literal-3, if specified, is the externalized name of the function prototype; otherwise, the externalized name is function-prototype-name-1.

b)
if the externalized name of the function prototype is the externalized name of a function prototype definition specified in the same compilation group, the details are taken from that function prototype definition and the details in the external repository are ignored.  The function that will be activated is the one with the same externalized name as the externalized name of the function prototype; otherwise,

c)
the details are taken from the external repository for the function with the same name as the externalized name of the function prototype.  That function is the one that will be activated.

12)
Within the scope of the containing environment division, function-prototype-name-1 cannot be used to reference an intrinsic function.

13)
Within the scope of the containing environment division, intrinsic-function-name-1 may be specified in a function-identifier without being preceded by the word FUNCTION."

184. Page 222, 12.3.4.8.3, LOCK MODE clause, general rule 1, change to read [99-0464]:

"1)
If the LOCK MODE clause is omitted from a file control entry, 

a)
If there is a SHARING clause in that file control entry, record locks are ignored for the associated file connector.

b)
If there is no SHARING clause in that file control entry,

1.
If an OPEN statement for the associated file connector has a SHARING phrase, record locks are ignored for that opening of the associated file connector.

2.
If an OPEN statement for the associated file connector has no SHARING phrase, the type of record locking for that opening of a shared file associated with that file connector is defined by the implementor.  The implementor may define the default in terms of standard LOCK MODE clause syntax, specify another type of record locking as the default, or specify that the default is no record locking.  If the default is defined in terms of standard syntax, then the semantics shall be as if that clause had been specified in the file control entry."

185. Page 220, 12.3.4.6.3, change the second FORMAT 1 header to FORMAT 2 [99-0434].

186. Page 222, 12.3.4.8.3, LOCK MODE clause, general rule 6, last sentence, change in part to read [99-0450]:

"Execution of any I-O statement except START releases any previously ..."

187. Page 226, 12.3.4.12, RECORD KEY, syntax rule 3, change "a group item" to "an alphanumeric, bit, or national group item" [99-0453]

188. Page 254, 13.14.1, data description entry, general format, add the following after the REDEFINES clause in the syntax diagram [99-0453]:

"  [  ALIGNED  ] 

   [  GROUP  IS   {  BIT              }    ]         

                                               {  NATIONAL  }             "

189. Page 257, 13.14.2, Data description entry, syntax rule 24) c) change in part to read [99-0453]:

"… including a JUSTIFIED clause, a SYNCHRONIZED clause, or a usage other than bit, display, or national."

190. Page 257, 13.14.3, Data description entry, add the following as general rules 1 and 2 [99-0453]:

"1)   If the subject of the entry is a group item that is subordinate to a bit group and a GROUP BIT clause is not specified, a GROUP BIT clause is implied for the subject of the entry.

2)   If the subject of the entry is a group item that is subordinate to a national group and a GROUP NATIONAL clause is not specified, a GROUP NATIONAL clause is implied for the subject of the entry."

191. Page 262, 13.16, Data division clauses, add the following before the ALLOW clause [99-0453]:

"13.16.1    ALIGNED clause
The ALIGNED clause specifies that a bit group item or an elementary bit data item is to be aligned at the first bit of the next character boundary in storage.

13.16.1.1    General format

ALIGNED

13.16.1.2    Syntax rules

1)   The ALIGNED clause may be specified only for a bit group item or an elementary bit data item.

13.16.1.3    General rules

1)   An ALIGNED clause causes the subject of the entry to be aligned on the first bit of the first available character boundary.  Implicit filler bits may be generated to complete the assignment of bits as described in 8.5.1.6.1.3, Alignment of bit data items

2)   An ALIGNED clause specified for a multiple-occurrence data item applies to each occurrence of that item.

3)   When an ALIGNED clause is not specified, bit data items are aligned in accordance with 8.5.1.6.1.3, Alignment of bit data items."

192. Page 262, old 13.16.1, ALLOW clause, syntax rule 2, replace with the following [99-0453]:

"If the subject of the entry is a group item, the group shall be a bit group or a national group or each of the group's subordinate data items shall be explicitly or implicitly described as usage display.  "

193. Page 269, 13.15.1, Screen description entry, format 2, add "+" and "-" in the stack for the LINE and COLUMN clauses.

194. Page 273, 13.16.11.3, CLASS clause, GR 4, change in part to read [99-0453]:

"... entry is an alphanumeric, bit, or national group item, general rules ..."

195. Page 283, old 13.16.16.3, DEFAULT clause [99-0453]:

a)   general rule 1, change "either of" to "any of" and change "applies" to "apply"

b)   general rule 1b, change "a group" to "an alphanumeric group"

c)   add general rule 1c as follows:  "in the case of a national group item, if all the item's subordinate elementary data items contain all spaces."

196. Page 297, add the following before 13.16.28, GROUP INDICATE clause [99-0453]:

"13.16.27a    GROUP clause
A GROUP clause with a BIT phrase specifies that the group item defined by the subject of the entry is to be treated as an elementary item of usage bit and category boolean, unless specified otherwise.  

A GROUP clause with a NATIONAL phrase specifies that the group item defined by the subject of the entry is to be treated as an elementary item of usage national and category national, unless otherwise specified. 

13.16.27a.1   General format

GROUP  IS   {  BIT              }

                      {  NATIONAL  }

13.16.27a.2   Syntax rules

1)   The GROUP clause shall be specified only if the subject of the entry is a group item.

2)   When the BIT phrase is specified, USAGE BIT is implied for the subject of the entry.  A USAGE clause shall not be specified for the subject of the entry.  All elementary items subordinate to the subject of the entry shall be explicitly or implicitly described as usage bit, class and category boolean.  All subordinate group items shall be explicitly or implicitly described as GROUP BIT.

3)   When the NATIONAL phrase is specified, USAGE NATIONAL is implied for the subject of the entry.  A USAGE clause shall not be specified for the subject of the entry.  All elementary items subordinate to the subject of the entry shall be explicitly or implicitly described as usage national.  All subordinate group items shall be explicitly or implicitly described as GROUP NATIONAL.

4)   The GROUP clause shall not be specified in a report group description entry.

13.16.27a.3   General rules

1)   When the BIT phrase is specified:

a)   The subject of the entry is a bit group; its class and category are boolean.  

b)   Unless stated otherwise, a bit group is treated as though it were an elementary data item of usage bit and class and category boolean described with PICTURE 1(m), where m is the bit length of the group.

c)   Data items contained within a bit group are allocated in storage in accordance with the rules specified in 8.5.1.6.1.3, Alignment of bit data items.

2)   When the NATIONAL phrase is specified:  

a)   The subject of the entry is a national group; its class and category are national. 

b)   Unless otherwise stated, a national group is treated as though it were an elementary data item of usage national and class and category national described with PICTURE N(m), where m is the length of the group. "

NOTE  —  The GROUP NATIONAL phrase is needed so that groups containing only national characters can be properly truncated and padded with national characters and can be correctly processed for operations such as INSPECT.  Without the GROUP NATIONAL phrase, the content of such a group item would be treated as category alphanumeric, possibly leading to corruption or invalid handling of data.  

3)   If a GROUP clause is not specified or implied for a group item, that group item is an alphanumeric group item."

197. Page 312, 13.16.37.2, OCCURS clause, syntax rule 5, change in part to read [99-0453]:

"... subordinate to an alphanumeric, bit, or national group item that ..."

198. Page 315, 13.16.37.3, OCCURS clause, general rule 7, first sentence, change in part to read [99-0453]:

"When an alphanumeric, bit, or national group item that has ..."

199. Page 326, 13.16.39.3, general rule 13, explanation of cs, change the reference from 13.17.38.4 to 13.16.39.4 [99-0434].

200. Page 342, 13.16.43, REDEFINES clause, syntax rule 6 [99-0453]:

-  penultimate sentence, change "may not" to "shall not"

-  last sentence, change "may" to "shall"

201. Page 342, 13.16.43.2, REDEFINES clause, add the following syntax rule after syntax rule 8 [99-0453]:

"8a)
The storage area required for the subject of the entry shall not be larger than the storage area required for the data item referenced by data-name-2, unless the data item referenced by data-name-2 has been specified with level number 1 and without the EXTERNAL phrase."

202. Page 342, 13.16.43.3, REDEFINES clause, general rule 1, first sentence, change in part to read [99-0453]:

"Storage association for the subject of the entry starts at the first bit of the data item referenced by data-name-2 and continues over an area sufficient ..."

203. Page 344, 13.16.44.2, RENAMES clause, syntax rule 4, change "may not" to "shall not" [99-0453].

204. Page 344, 13.16.44.2, RENAMES clause, add the following new syntax rule after syntax rule 8 [99-0453]:

"8a)
The area described by data-name-2 THROUGH data-name-3 shall define an integral number of alphanumeric character positions."

205. Page 344, 13.16.44.3, RENAMES clause, renumber general rule 1 as 2 and 2 as 1 and change new 2 in part to read  [99-0453]:

"When the THROUGH phrase is specified, data-name-1 defines an alphanumeric group item that includes ..."

206. Page 348, 13.16.48.3, SAME AS, replace general rule 3 with the following [99-0453]:

"3)   If an alphanumeric, bit, or national group item to which data-name-1 is subordinate contains a USAGE clause, the effect is as though that USAGE clause had been specified for the subject of the entry.

4)   If an alphanumeric or national group item to which data-name-1 is subordinate contains a SIGN clause, the effect is as though that SIGN clause had been specified for the subject of the entry."

207. Page 351, 13.16.51.2, SIGN clause, syntax rule 1, bullet 4, change to read [99-0453]:

"an alphanumeric group item or a national group item."

208. Page 358, 13.16.54.3, SYNCHRONIZED clause, general rule 1) a), change in part to read [99-0453]:

"The size of any alphanumeric, bit, or national group item that contains ...".

209. Page 359, 13.16.54.3, SYNCHRONIZED clause, general rule 9, change in part to read  [99-0453]:

  "… for any internal data representations except for bit data items and, within a record, data items described with usage display or national.  A record itself may be automatically synchronized."

210. Page 366, 13.16.57.3, general rule 4, change the reference from 8.6 to 8.5.3 [99-0434].

211. Page 368, 13.16.59.1, USAGE clause, general format,  Remove ' [ALIGNED] ' from the BIT phrase [99-0453].

212. Page 369, 13.16.59.2, USAGE clause, syntax rule 15, change in part to read [99-0434]:

"...a factory definition, an object definition, or the linkage or local-storage section of a method definition."

213. Page 369, 13.16.59, USAGE clause, general rule 1, change in part to read [99-0453]:

"… clause is specified or implied at a group level …".

214. Page 370, 13.16.59.3, USAGE clause, general rule 5 - replace the second sentence through the end of the rule with the following [99-0453]:

"The alignment of a data item described with USAGE BIT is specified in 8.5.1.6.2.3, Alignment of bit data items."

215. Page 370, 13.16.59.3, USAGE clause, general rule 8, penultimate sentence, change "or greater than" to "or a multiple of" [99-0453]

216. Page 375, 13.16.61.2, VALUE clause, syntax rule 3, last sentence, change ""a group item" to "an alphanumeric group item" [99-0453].

217. Page 375, 13.16.61.2, VALUE clause, syntax rule 4, replace the second sentence with the following [99-0453]:

"National literals in the VALUE clause of an elementary item shall not exceed the size indicated by an explicit PICTURE clause.  National literals in the VALUE clause of a national group item shall not exceed the size of the group item."

218. Page 375, 13.16.61.2, VALUE clause, syntax rule 6, replace with [99-0453]:

"If the category of the subject of the entry is boolean, literals in the VALUE clause shall be boolean literals.  Boolean literals in the VALUE clause of an elementary item shall not exceed the size indicated by an explicit PICTURE clause.  Boolean literals in the VALUE clause of a group item shall not exceed the size of the group item."

219. Page 375, 13.16.61.2, VALUE clause, syntax rule 11, replace the first sentence with the following [99-0453]:

"If the VALUE clause is specified at the group level, literal-1 shall be of the same category as the group item or shall be a figurative constant that is permitted in a MOVE statement to a receiving item of that category.".

220. Page 375, 13.16.61.2, VALUE clause, syntax rule 12, replace with the following [99-0453]:

"If a VALUE clause is specified at the group level, subordinate items within that group shall not be described with a JUSTIFIED or SYNCHRONIZED clause, and all data items subordinate to an alphanumeric group item shall be explicitly or implicitly described with usage DISPLAY.".

221. Page 375, 13.16.61.2, VALUE clause, syntax rule 13, change in part to read [99-0453]:

"… literal-1 shall be an alphanumeric literal if usage display is specified or a national literal if usage national is specified.  Literal-1 shall not be a figurative constant.".

222. Page 376, 13.16.61.2, VALUE clause, syntax rule 21, insert a comma after "boolean".

223. Page 386, 14.6, Statements and sentences, change the heading to "Procedural statements and sentences" [99-0443].

224. Page 386, 14.6, Statements and sentences, first paragraph, change in part to read [99-0443]:

"A procedural statement is ..."

225. Page 386, 14.6, Statements and sentences, second paragraph, change "statements are" to "procedural statements are" [99-0443].

226. Page 386, 14.6, Statements and sentences, third paragraph, change sentences to "procedural sentences" and change in part to read:   "... declarative, and imperative." [99-0443]

227. Page 388, 14.7.1.1, State of a function, method, or a program, delete the "a" before program in the title and delete the last sentence.

228. Page 388, 14.7.1.1.1, Active state, first paragraph, add a new last sentence:

"When a rule indicates that the active state of a runtime element is tested, it is in the active state if any instance of the element is active.".

229. Page 402, 14.8.3, CORRESPONDING phrase [99-0453]:

a.   first sentence, change in part to read:

"... refer to alphanumeric, bit, or national group items.  

NOTE  —  When D1 and D2 refer to national groups or bit groups, D1 and D2 are processed as group items and not as elementary items.  Alphanumeric groups are processed as group items as usual. ".

b.  start a new paragraph with the second sentence.

230. Page 402, 14.8.4, Arithmetic statements, rule 2b, insert a period between "31 digits" and "The".

231. Page 404, 14.9.1, Parameters (conformance), second paragraph, change in part to read [99-0453]:

"... corresponding argument is an alphanumeric group item or both are elementary items.

NOTE:   A bit group or national group is treated as an elementary item."

232. Page 404, 14.9.1.1, Group items (conformance), first paragraph, change "a group item" to "an alphanumeric group item"   (2 occurrences) [99-0453].

233. Page 405, 14.9.1.2.1, Elementary items passed by reference, second rule 2, text between lists, delete "SYNCHRONIZED," [99-0379].

234. Page 406, 14.9.1.2.1, Elementary items passed by reference, add the following after item 2) c) in the second numbered set of items [99-0453]:

"d)   A bit group item matches an elementary bit data item described with the same number of boolean positions.

e)   A national group item matches an elementary data item of usage national described with the same number of national character positions."

235. Page 406, 14.9.1.2.1, second numbered list 2d (on top of page), change to [99-0434]:

"d) If the formal parameter is described with the ANY LENGTH clause, its length is considered to match the length of the corresponding argument."

236. Page 406, 14.9.1.2.2, second numbered list 2c (on bottom of page), change to [99-0434]:

"c) If the formal parameter is described with the ANY LENGTH clause, its length is considered to match the length of the corresponding argument."

237. Page 407, 14.9.2.1, Group items, first paragraph, change "a group item" to "an alphanumeric group item" (2 occurrences) [99-0453]

238. Page 408, 14.9.2.2, Elementary items, paragraph before last numbered list, delete "SYNCHRONIZED,"  [99-0379].

239. Page 408, 14.9.2.2, Elementary items, add the following after item 3 in the last set of numbered items [99-0453]:

"4)   A bit group item matches an elementary boolean data item of usage bit described with the same number of boolean positions.

5)   A national group item matches an elementary data item of usage national described with the same number of national character positions."

240. Page 408, 14.9.2.2, numbered list at end of section change old item 4 to [99-0434]:

"4) If the sending operand is described with the ANY LENGTH clause, its length is considered to match the length of the receiving operand."

241. Pages 411-413, 14.10.1.3, ACCEPT statement, renumber the general rules as follows [99-0446]:



15 -> 22



16 -> 19



17 -> 15



18 -> 16



19 -> 17



20 -> 24



21 -> 25



22a and 23 -> 18



22b -> 23



(20 and 21 are new)

242. Page 413, 14.10.1.3, ACCEPT statement, general rule 18 (old 22a and 23), change to read [99-0446]:

"18)
The initial position of the cursor is determined by the CURSOR clause in the special-names paragraph.

a)
If the CURSOR clause is not specified, the initial cursor position during the execution of an ACCEPT screen statement is the start of the first input field declared within screen-name-1.

b)
If the CURSOR clause is specified, the initial cursor position is that represented by the value of the cursor locator at the beginning of the execution of the ACCEPT screen statement.  If the cursor locator does not indicate a position within an input field, the cursor shall be positioned as if the CURSOR clause had not been specified."

243. Page 412, 14.10.1.3, ACCEPT statement, general rule 19 (old 16), change the last sentence to read [99-0446]:

"The display of the current screen item may be modified as the operator keys data."

244. Page 412, 14.10.1.3, ACCEPT statement, add new general rules as follows [99-0446]:

"20)
Data entered by the terminal operator in the current screen item shall be consistent with the PICTURE clause of that item.  If the screen item is numeric, the entered data shall be acceptable as an argument to the NUMVAL function.  If the screen item is numeric-edited, the entered data shall be acceptable as an argument to the NUMVAL-C function. It is implementor-defined when the entered data is validated.  It is implementor-defined whether inconsistent data causes the EC-DATA-INCOMPATIBLE exception condition to exist or whether the system indicates an error until consistent data is entered or until execution of the ACCEPT statement is terminated.

21)
If inconsistent data is entered into a screen item and allowed by the implementor to remain there, the EC‑DATA-INCOMPATIBLE exception condition exists.  If consistent data was entered into one or more screen fields, these fields are transferred as specified in general rule 22, but the fields with inconsistent data are not transferred.  The ACCEPT statement results in an unsuccessful completion, and execution proceeds as specified in general rule 25."

245. Page 412, 14.10.1.3, ACCEPT statement, general rule 22 (old 15), second paragraph [99-0446]:

a.  second sentence, change in part to read:  "This transfer occurs in the following manner: ..."

b.  subrule a, change in part to read:  "If the screen item is numeric, the data is transferred..."

c.  subrule b, change in part to read:  "If the screen item is numeric-edited, the data is transferred..."

246. Page 413, 14.10.1.3, ACCEPT statement, general rule 23 (old 22b), fold the lead-in into the paragraph so that the rule begins [99-0446]:

"23)
If the CURSOR clause is specified in the special-names paragraph, the data item referenced in the CURSOR clause..."

247. Page 413, 14.10.1.3, ACCEPT statement, general rule 25c (old 21c), change to read [99-0446]:

"c)
If the ON EXCEPTION phrase is not specified in the ACCEPT statement and there is no applicable Declarative,

1.
If the EC-DATA-INCOMPATIBLE exception condition exists, execution continues as specified in 14.7.9.2.2, Fatal exception conditions.

2.
If the EC-DATA-INCOMPATIBLE exception condition does not exist, control is transferred to the end of the ACCEPT statement and the NOT ON EXCEPTION phrase, if specified, is ignored."

248. Page 415, 14.10.2.2, ADD statement, syntax rule 6, change "group data items" to "alphanumeric or national group items"  [99-0453].

249. Page 417, 14.10.3.3, ALLOCATE statement, general rule 9, last line, delete the partial last sentence beginning with "the".

250. Page 423, 14.10.4.3, CALL statement, GR12, change in part to read  [99-0379]:

"… except as in an argument or in the omitted-argument condition, …".

251. Page 428, 14.10.6.3, CLOSE statement, general rule 9, change in part to read [99-0450]:

"...are released by the execution of the CLOSE statement."

252. Page 432, 14.10.9.3, DELETE statement, general rule 7 [99-0450]:

a.  first sentence, change in part to read:  "...are in effect, the following actions..."

b.  GR 7a, change to read:  

"a)
If single record locking is specified for the file connector associated with filename-1:

1.
A lock held by that file connector on the deleted record is released at the completion of the successful execution of the DELETE statement.

2.
A lock held by that file connector on another record is released at the beginning of the execution of the DELETE statement."

253. Page 440, 14.10.12.2, EVALUATE statement, SR 5, change in part to read  [99-0379]:

" … without the identifier, or a sign condition without the arithmetic expression."

254. Page 454, 14.10.19.3, INITIALIZE statement, add the following as general rule 1 [99-0453]:

"When identifier-1 references a bit group item or a national group item, identifier-1 is processed as a group item.  When identifier-2 references a bit group item or a national group item, identifier-2 is processed as an elementary data item."

255. Page 458, 14.10.21, INSPECT statement, in the introduction, change "groups of characters" to "sequences of characters"  [99-0453].

256. Page 459, 14.10.21.2, INSPECT statement, syntax rule 1, change "a group item" to "an alphanumeric or national group item" [99-0453]

257. Page 467, 14.10.22.3, INVOKE statement, GR 10, change in part to read  [99-0379]:

"… except as an argument or in the omitted-argument condition, …".

258. Page 473, 14.10.24.2, MOVE statement, add new Syntax Rules 5 through 8 [99-0459]:

"5) The figurative constant SPACE shall not be moved to a numeric or numeric-edited item.

6) The figurative constant ZERO shall not be moved to an alphabetic data item.

7) Any figurative constant for which the associated character or characters are not boolean characters shall not be moved to a boolean data item.

8) Table 14, Validity of types of MOVE statements, specifies the validity of the various types of MOVE statements. 

Table 14 - Validity of types of MOVE statements

Category of receiving data item 

Category of 

sending 

operand
Alphabetic
Alphanumeric, Alphanumeric

-edited 
Boolean
National, National

-edited
Numeric, 

Numeric

-edited 

Alphabetic
Yes
Yes
No
Yes
No

Alphanumeric
Yes
Yes
Yes
Yes
Yes

Alphanumeric-edited
Yes
Yes
No
Yes
No

Boolean
No
Yes
Yes
Yes
No

National
No
No
Yes
Yes
Yes

National-edited
No
No
No
Yes
No

Numeric integer
No
Yes
No
Yes
Yes

Numeric noninteger
No
No
No
No
Yes

Numeric-edited
No
Yes
No
Yes
Yes








259. Page 473, 14.10.24.3, MOVE statement, general rule 2, second paragraph, replace the first sentence with [99-0459]:

"Item identification for identifier-2 is performed immediately before the data is moved to the respective data item."

260. Page 474, 14.10.24.3, MOVE statement, general rule 3, replace the first paragraph by [99-0453, 99-0459]:

"Any move in which the sending operand is either a literal or an elementary item and the receiving item is an elementary item is an elementary move. Bit group items and national group items are treated as elementary items in the MOVE statement."

261. Page 474, 14.10.24.3, MOVE statement, general rule 3, second paragraph, change the reference to Table 14 into a reference to Table 15 [99-0459].

262. Page 475, 14.10.24.3, MOVE statement, general rule 3, second paragraph, delete items a through f [99-0459].

263. Pages 474 and 476, 14.10.24.3, MOVE statement, general rule 3, make all of the text starting with the second paragraph to a new General Rule 5 and renumber the subsequent General Rules accordingly [99-0459].

264. Page 475, 14.10.24.3, MOVE statement, general rule 4, first paragraph [99-0453]:

a.  add the following as the second sentence:

"When a national group item is referenced in a MOVE statement, no editing or de-editing takes place.

NOTE  —  Bit group items and national group items are treated as elementary items in the MOVE statement . "

b.   then start a new paragraph with the existing second sentence (beginning "Any conversion ... ")

265. Page 476, 14.10.24.3, MOVE statement, old-numbered General Rule 5, make all text as the new second paragraph of General Rule 3 and renumber all subsequent General Rules accordingly [99-0459].

266. Page 476, 14.10.24.3, MOVE statement, delete old-numbered General Rule 6 (including the Table), and renumber the subsequent General Rule accordingly [99-0459].

267. Page 477, 14.10.24.3, MOVE statement, FORMAT 2, add the following note after general rule 7 [99-0453]:

"NOTE  —  For purposes of MOVE CORRESPONDING, bit group items and national group items are processed as group items, rather than as elementary items." 

268. Page 480, 14.10.26.3, OPEN statement, general rule 1, third paragraph, last sentence, delete "and unavailable" [99-0419].

269. Page 492, 14.10.29.2, READ statement, syntax rule 1) b), change "a group item" to "an alphanumeric group item" [99-0453]

270. Page 493, 14.10.29.3, READ statement, general rule 4 b, third sentence, change "a group move" to "an alphanumeric group move" [99-0453].

271. Page 494, 14.10.29.3, READ statement, General rule 5, change "a group item" to "an alphanumeric group item" [99-0453].

272. Page 494, 14.10.29.3, READ statement, general rule 8, first sentence, change in part to read [99-0450]:

"...are in effect, the following actions..."

273. Page 494, 14.10.29.3, READ statement, general rule 8a, change in part to read [99-0450, 99-0463]:

"... any prior record block associated with that file connector is released by the execution of the READ statement."

274. Page 494, 14.10.29.3, READ statement, general rule 8c, change in part to read [99-0450]:

"...lock associated with a successfully accessed record is set unless..."

275. Page 494, 14.10.29.3, READ statement, general rule 8d, change in part to read [99-0450]:

"...lock associated with a successfully accessed record is set only..."

276. Page 496, 14.10.29.3, READ statement, general rule 16c, first sentence, change "previous" to "prior" [99-0463].

277. Page 496, 14.10.29.3, READ statement, general rule 16d, change "previous" to "prior" [99-0463].

278. Page 496, 14.10.29.3, READ statement, general rule 16e, first sentence, change "previous" to "prior" [99-0463].

279. Page 496, 14.10.29.3, READ statement, general rule 16, replace 16e1 and 16e2 with [99-0463]:

1.
If NEXT is specified or implied, 

a.
If there exists in the file a record whose key value is equal to the file position indicator and whose logical position within the set of duplicates is after the record that was made available by that prior READ statement, the record within the set of duplicates that is immediately after the record that was made available by that prior READ statement;

b.
otherwise; the first record in the file whose key value is greater than the file position indicator.

2.
If PREVIOUS is specified, 

a.
If there exists in the file a record whose key value is equal to the file position indicator and whose logical position within the set of duplicates is before the record that was made available by that prior READ statement, the record within the set of duplicates that is immediately before the record that was made available by that prior READ statement;

b.
otherwise, the last record within the set of duplicates, if any, whose key value is the first key value less than the file position indicator."

280. Page 501, 14.10.32.2, RETURN statement, syntax rule 3 b, change "a group item" to "an alphanumeric group item" [99-0453]

281. Page 502, 14.10.32.3, RETURN statement, general rule 5b, third sentence, change "a group move" to "an alphanumeric group move" [99-0453].

282. Page 505, 14.10.33.3, REWRITE statement, general rule 9 [99-0450]:

a.  first sentence, change in part to read:  "...are in effect, the following actions..."

b.  GR 9a, change in part to read:  


"...associated with record-name-1:

1.
If that file connector holds a record lock on the record to be logically replaced, that lock is released at the completion of the successful execution of the REWRITE statement unless the LOCK phrase is specified.

2.
If that file connector holds a record lock on a record other than the one to be logically replaced, that lock is released at the beginning of the execution of the REWRITE statement."

c.  GR 9c, change in part to read:


"...is specified on a successfully executed REWRITE statement, the..."

283. Page 516, 14.10.35.2, SET statement, syntax rule 15, change identifier-7 to identifier-6 and identifier-8 to identifier-7.

284. Page 517, 14.10.35.3, SET statement, general rule 6, first sentence, change "a group item" to "an alphanumeric, bit, or national group item" [99-0453]

285. Page 518, 14.10.35.3, SET statement, general rule 7, first sentence, change "a group item" to "an alphanumeric, bit, or national group item" [99-0453]

286. Page 519, 14.10.35.3, general rule 22, change in part to read [99-0434]:

"...the specified category is set to that category in the..."

287. Page 521, 14.10.36.2, SORT statement, syntax rule 6d, change "sshall" to "shall" [99-0434].

288. Page 526, 14.10.36.3, SORT statement, general rule 21, remove the caps from "Data Description".

289. Page 535, 14.10.40.2, SUBTRACT statement, syntax rule 6, change "group data items" to "alphanumeric or national group items" [99-0453]

290. Page 539, 14.10.43.3, UNLOCK statement, general rule 1, first sentence, change in part to read [99-0450]:

"...are released by the execution of the UNLOCK statement."

291. Page 549, 14.10.46.3, VALIDATE statement, add the following as general rule 1 [99-0453]:

"If identifier-1 references a bit group item or a national group item, identifier-1 is processed as a group item, not as an elementary item." 

292. Page 550, 14.10.46.3, VALIDATE statement, old general rule 5 c, third paragraph, change "group entry" to "group item" (2 occurrences) and change "subordinate" entry to "subordinate data item" (2 occurrences) [99-0453].

293. Page 550, 14.10.46.3, VALIDATE statement, old general rule 5d, 4th paragraph, change "data entry" to "data description entry" [99-0453]:

294. Page 550, 14.10.46.3, VALIDATE statement, old general rule 5d, 5th paragraph, replace with [99-0453]:

"If both a group item and a subordinate data item within that group are subject to relation validation, relation validation on the subordinate data item is applied before relation validation on the group item."

295. Page 554, 14.10.47.3, WRITE statement, general rule 7, change in part to read [99-0450]:

"... with that file connector are released by the execution of the WRITE statement."

296. Page 559, 15.2, Arguments, rule 3, replace the first sentence with[99-0453]:

"A bit group item, a boolean expression or literal, or an elementary boolean data item shall be specified."

297. Page 560, 15.2, Arguments, rule 9, replace the first sentence with[99-0453]:

"A national group item, a national literal, or an elementary data item of usage national shall be specified."

298. Page 573, 15.12.3, BYTE-LENGTH function, replace returned value rules 1 and 2 with the following [99-0379, 99-0453]:

"1)   The returned value is an integer that is the length of argument-1 in number of bytes.  

2)   If argument-1 is an alphanumeric, bit, or national group and any data item subordinate to argument-1 is described with the DEPENDING phrase of the OCCURS clause, the length of argument-1 is determined in accordance with the rules of the OCCURS clause for a sending data item.  

3)  The returned value shall include the number of implicit filler positions, if any, in argument-1."

299. Page 598, 15.37.3, LENGTH function, returned value rule 1, change in part to read [99-0453]:

"If argument-1 is a bit group item, an elementary boolean data item, a boolean literal, or a type declaration for a boolean item, the returned ..." 

300. Page 598, 15.37.3, LENGTH function, returned value rule 2, change in part to read [99-0453]:

"If argument-1 is a national group item, an elementary data item of usage national, a national literal, or a type declaration for a data item of usage national, the returned ... "

301. Page 598, 15.37.3, LENGTH function, returned value rule 3, change in part to read [99-0453]:

"If argument-1 is other than category boolean or usage national, the returned ..."

302. Page 598, 15.37.3, LENGTH function, returned value rule 4, replace the lead-in, 4 a), and 4 b) with the following [99-0379, 99-0453]:

"If argument-1 is an alphanumeric, bit, or national group and any data item subordinate to argument-1 is described with the DEPENDING phrase of the OCCURS clause, the length of argument-1 is determined in accordance with the rules of the OCCURS clause for a sending data item.".

303. Page 598, 15.37.3, LENGTH function, renumber rule 4c to be rule 5 and renumber existing 5 to 6 [99-0453].

304. Page 598, 15.37.3, LENGTH function, returned value rule 5 (new 6), replace with [99-0453]:

"When the returned value is expressed in number of alphanumeric character positions and argument-1 does not occupy an integral number of positions, the returned value shall be rounded to the next larger integer value."

305. Page 636, 15.74.2, TEST-NUMVAL-C function, argument rule 2, delete subrule a [99-0434].

306. Page 657, B.1,  Implementor-defined list, add the following new items [99-0446]:

0)
ACCEPT statement (behavior when inconsistent data is entered). This item is required.  This item shall be documented in the implementor's user documentation. (14.10.1, ACCEPT statement, general rule 20)

5a)
ACCEPT statement (when data is validated). This item is required.  This item shall be documented in the implementor's user documentation. (14.10.1, ACCEPT statement, general rule 20)

307. Page 667, B.1, Implementor-defined list, add the following new item after item 5 (ACCEPT size …) [99-0453]:

"5a)   Alignment of alphanumeric group items (with first elementary item, for usage other than bit or national).  This item is required.  This item shall be documented in the implementor's user documentation.  (8.5.1.6.1.1, Alignment of alphanumeric data items and alphanumeric groups)"

308. Page 674, B.1,  Implementor-defined list, item 112, LISTING directive, change header to "LISTING and PAGE directives" [99-0443]

309. Page 674, B.1,  Implementor-defined list, item 112, LISTING directive, change the parenthetical text in part to read [99-0443]:

"(whether and when the compiler ...)"

310. Page 674, B.1,  Implementor-defined list, item 112, LISTING directive, add as the first reference "7, Compiler directing facility; " [99-0443].

311. Page 676, B.1,  Implementor-defined list, add after item 130 [99-0443]:

"nnn)   Parameterized classes (when expanded).  This item is required.  This item need not be documented in the implementor's user documentation.  (7, Compiler directing facility)"

312. Page 677, B.1, Implementor-defined language element list, add the following new item [99-0464]:

"144a)
Record locking (default when unspecified by user).  This item is required.  This item shall be documented in the implementor's user documentation.  (12.3.4.8, LOCK MODE clause, general rule 1)"

313. Page 677, B.1, Implementor-defined list, delete item 147, Reference format (continuation of national ...) [99-0405].

314. Page 679, B.1,  Implementor-defined list, item 149, change parenthetical to read "rightmost character position of program-text area" [99-0444].

315. Page 680, B.1, Implementor-defined list, item 200, SYNCHRONIZED, change the parenthetical phrase in part to read:   "… handled, implicit filler generation)." and change the reference in part to read  "(8.5.1.6.1.3, Alignment of bit data items; 13.16.54, SYNCHRONIZED …" [99-0453].

316. Page 689, B.3, Processor-dependent language element list, item 28, change the last word to "alphabets".

317. Page 696, C.1.3.2.1, Automatic locking, fourth paragraph, last sentence, change in part to read [99-0450]:

"The execution of a READ ..."

318. Page 697, C.1.3.2.2, Manual locking, third paragraph [99-0450]:

a.
first sentence , change in part to read:

"...on the next execution of a READ, REWRITE, WRITE, DELETE, UNLOCK, or CLOSE..."

b. delete the last sentence


319. Pages 698 thru 699, Table C.1 - Summary of record lock acquisition and release [99-0450]:

a.
heading on last column, change to read:  "Lock for same logical file is released"

b.
rightmost column for DELETE, automatic - single, change first bullet to read:



"- on successfully deleted record, if locked"

c.
rightmost column for DELETE, manual - single, change first bullet to read:



"- on successfully deleted record, if locked"

d.
rightmost column for REWRITE, automatic - single, change first bullet to read:



"- on successfully rewritten record if locked, unless LOCK is specified"

e.
rightmost column for REWRITE, manual  - single, change first bullet to read:



"- on successfully rewritten record if locked, unless LOCK is specified"

320. Page 733, C.8, Source text manipulation facility, delete the concepts (all of C.8) [99-0443].

321. Page 734, C.9.2, Strongly typed items, third paragraph, first sentence, replace with [99-0453]:

"A group item can be thought of as a kind of redefinition, specifically a "redefinition" of its subordinate data items as one item  –  an alphanumeric group item, a bit group item, or a national group item."

322. Page 739, C.11, Boolean support and bit manipulation,  in item 1) at the top of the page (after Table C.2), add the following between the 2 IF statements (skip a line before and after and out-dent to the left margin) [99-0453]:

"or, using reference modification; for example:"

323. Page 739, C.11, Boolean support and bit manipulation, in the middle of the page, delete beginning with "Incidentally, if you want ... " through "Getting back to boolean and bit manipulation  —  " and capitalize the "T" in "the" [99-0453]:

324. Pages 739 and 740, C.11, Boolean support and bit manipulation, replace everything beginning with the paragraph that starts "If an elementary item is 1 bit in length …" through the end of C.11 with the following: [99-0453]:

"The alignment of items of usage bit depends on how the data description entry is written.  If items of usage bit are redefined, or if they redefine an item with a different usage, correct redefinition could depend on knowing the alignment as well as the characteristics of storage in the processor being used, just as it can for items of other representations.  The following examples illustrate bit alignment, making the assumption that the bits of a byte are numbered left to right from 1 to 8, assuming an 8-bit byte.

The simplest case is that of a single elementary data item.  The first bit is aligned on a byte boundary and subsequent bits are mapped contiguously, continuing across byte boundaries if necessary.  Filler bits are not used to fill up a partially-used byte.  The following example illustrates this, where a '1' indicates an assigned bit position.








Bit position

Byte # in data item







1  2  3  4  5  6  7  8   







            (                          (

77 Item-1 PIC 111 USAGE BIT.
1  1  1 


    1


 1 Item-2 PIC 1(10) USAGE BIT.
1  1  1  1  1  1  1  1       
    1








1  1  

            

    2

The length of Item-1 is 3 boolean positions; the length of Item-2 is 10 boolean positions.  The unused bits are not accessible except with REDEFINES of a level 1 item.

Bits can be defined within an alphanumeric group item or within a group described with the GROUP BIT phrase.  The BIT GROUP phrase defines a bit group, which is treated as an elementary bit data item in COBOL operations, except in operations designed for specific group processing, such as the INITIALIZE statement and MOVE CORRESPONDING.

Within an alphanumeric group or a bit group item, the first bit data item is aligned on a byte boundary and bits are assigned consecutively until 

-   a non-bit item or non-bit group item is encountered;

-   an item is reached that is defined with an ALIGNED clause; or

-   the end of the group is reached.

The following example illustrates the generation of implicit filler to align on a byte boundary in an alphanumeric group item:








Bit position

Byte #

Implicit filler







1  2  3  4  5  6  7  8   







            (                           (

01
group-1.






     1-6



02   item-1  pic 11  usage BIT.
1  1


     1



02   item-2  pic 1  usage BIT.
        1   

     1




  *> implicit filler ..



1  1  1  1  1
     1

02 PIC 1(5)



02   item-3 PIC X(3).




    2-4



02   item-4  pic 1 usage BIT.
1


      5



  *> implicit filler ..


    1  1   1  1  1  1  1
      5

02 PIC 1(7)



02   group-2.





      6



03   item-5  pic 1 usage BIT.
1

      6



03   item-6  pic 1(4) usage BIT.
    1  1   1  1

      6



  *> implicit filler ..


                        1  1  1
      6 

02 PIC 1(3)

The generated filler is not part of the preceding data, but is part of any groups that contain the item.  For example, the filler generated after item-6 is included in group-2 and group-1, but not in item-6.  The filler after item-6 is added to make the group end at a byte boundary.  

If group-2 were described with the GROUP BIT phrase, the alignment would be different, because there is no automatic alignment for a bit group following a bit item:








Bit position

Byte #

Implicit filler







1  2  3  4  5  6  7  8   







            (                           (

01
group-1.






     1-6



02   item-1  pic 11   usage BIT.
1  1


     1



02   item-2  pic        usage BIT.
          1   

     1



  *>. implicit filler .



1  1  1  1  1
     1

02 PIC 1(5)



02   item-3  PIC X(3).

 


    2-4



02   item-4  pic 1     usage BIT.
1


      5



02   group-2 GROUP BIT



      5



03   item-5  pic 1     usage BIT
    1


      5



03   item-6  pic 1(4) usage BIT.
        1   1  1   1
      5


  *> implicit filler 


                             1  1
      5 

02 PIC 1(2)

The ALIGNED phrase can be used to override the default bit alignment; in the following example:








Bit position

Byte #

Implicit filler








1  2  3  4  5  6  7  8   







            (                           (

01
group-1.






     1-2



02   item-1  pic 11   usage BIT.
1  1


     1



  *> implicit filler 


         1  1  1  1  1   1
     1

02 PIC 1(6)



02   item-2  pic 1 ALIGNED usage BIT.
1  


     2



  *> implicit filler 
...

     1  1  1  1  1  1  1
     2 

02 PIC 1(7)

the use of the ALIGNED phrase caused item-2 to be aligned on a byte boundary. 

It is necessary that the programmer ensure alignment on a byte boundary for bit strings being used as arguments for CALL, INVOKE, a function reference, or an inline method invocation, and when using the ADDRESS OF identifier for bit strings.  These operations require that the bit item be aligned on a byte boundary so that it is directly addressable.  The ALIGNED phrase can be used to ensure byte boundary alignment.  

When filler bits are needed at the end of a record, the level number of the filler will depend on the hierarchical structure of the record.  The filler level number is the same as the highest hierarchical level superordinate to the last data item, excluding level 1, or, if there is no such superordinate item, the same as the last data item in the record.  This is illustrated by the following two examples:

*>   filler at the same level as the last data item in the record

1   G1.



2 G1-a USAGE BIT PIC 1.



2 G1-b USAGE BIT PIC 11.


  *> 
2  implicit filler  USAGE BIT PIC 1(5).

*>   filler at the level of the highest level superordinate item

1   G2.



2  Fld-1 PIC X.



2  Fld-2.




3 G2-A.





5 B-1  PIC 1 USAGE BIT.





5 B-2  PIC 1 USAGE BIT.


 
*>  
2  implicit filler  USAGE BIT PIC(6).  "   

325. Page 742, C.12.2, Programming to use alphanumeric and national character data, penultimate paragraph (beginning "The class and category …") [99-0453]:

a)   change "The class" to "The default class"

b)   add the following at the end of the paragraph:

"A group can be explicitly given class and category national by coding the GROUP NATIONAL phrase at the group level of a data description entry when all subordinate data items in the group, and in any contained groups, are of class and category national.  For example:


01  Group-1  GROUP NATIONAL.



02   subgroup-1.




03
elem-2  PIC NNN.




03   elem-3  PIC NN.



02   sub-group-2.




05   elem-4  PIC NNN.




05   elem-5 PIC N(5).

Then, when a national group item is used, in general it is treated the same as an elementary national data item instead of being treated as an alphanumeric group item.  Operations such as MOVE CORRESPONDING that operate on the individual elements of a group item will operate on the individual elements of a national group.  Statements such as INSPECT, which could not be used correctly on alphanumeric groups containing national data, will operate correctly by treating the group as an elementary national data item."

326. Page 744, C.13.2.2, Using a specific collating sequence, last line of the code fragment [99-0434],

a.
change "AALPHABET" to "ALPHABET"

b.
change "STANDARD-1" to "STANDARD-3".

327. Page 747, C.14.1, Culturally-specific applications, delete the SET statement in the code fragment [99-0434].

328. Page 764, C.18.2.3 Object references, add the following to the end of second paragraph [99-0461]:

“Object references for ACTIVE-CLASS are of special significance as returning items. This capability is needed for defining a New method in the BASE class that works as documented without violating the conformance rules, and it allows writing user methods that do object creation in a type-safe manner.”

329. Page 771, C.18.4.3 Conformance, penultimate paragraph, first sentence, change in part to read [99-0461]:

“If a source element contains code that attempts to put …”.

330. Page 771, C.18.4.3 Conformance, add the following new paragraphs at the end [99-0461]:

“These are some examples of restrictions imposed by compile time conformance checking, even though at run time a conformance violation may or may not actually exist:

1)
Let's assume there is a class A with a subclass A1, and a source element containing the following definitions:

1 or-1 object reference A.

1 or-2 object reference A1. 

The statement


Set A1 to A

is invalid, because or-1 may contain, for example, a reference to class A, which is not valid in or-2. At runtime, or-1 might actually contain a reference to A1, which would be a valid content of or-2. This is, however, not predictable at compiled time. Therefore, the SET rules require that the class of the sending operand, A in this case, is the same class or a subclass of the class of the receiving operand (A1), which is not the case.

2)
It is not permitted to pass or to return a strongly-typed group item having a subordinate item that is an object reference for ACTIVE-CLASS. At runtime, the class of the activating element may be different from the class of the activated element; that is, the two object references are typed to different classes. These, again, are not known at compile time. (An object reference cannot be subordinate to a group item that is not strongly typed.) 

Class A.

...

Method-Id.  M-A.

...

1 or-1 object reference b.

1 t-a typedef strong.

    2 ...

    2 or-a object reference active-class.

1 a-a type t-a.

...

Procedure Division.

...

    Invoke B "New" returning or-1

    Set or-a to self

    Invoke or-1 "M-B" using a-a *> Invalid argument

...

End Method M-A.

End Class A.

Class B.

...

Method M-B.

...

Working-Storage Section.

...

1 t-a typedef strong. 

    2 ...

    2 or-b object reference active-class.

...

Linkage Section.

...

1 a-b type t-a.

...

Procedure Division using a-b.

...

Exit method M-B.

End Method M-B.

End Class B.

In this invalid example, or-a is typed to class A, or-b to class B, and normally any valid content of or-a will be invalid for or-b, and vice-versa.

3)
Although returning an object reference for ACTIVE-CLASS is generally allowed, there are still restrictions due to the compile-time checking requirement. The compiler does not know the object that will be used to invoke the method; it does, however, know the object reference that is used to invoke the method containing the object reference to be returned. It is possible for the compiler to derive some information about the type of the item to be returned.

Consider the following class: 

Class-id. C inherits B.

Factory.

  Method-id. M

  Linkage section.

  01 or-1 object reference active-class.

  Procedure division returning or-1.

  End method M.

      End class C.

Consider:

  Invoke C "M" returning anObj.

The compiler knows that the object returned by method M is of class C or some subclass of C. This knowledge can be used to detect some errors. For example, suppose we have this class hierarchy:

 B

 |

 C

 |

 D

Consider the following statements:

01 or-B object reference B.

01 or-C object reference C.

01 or-D object reference D.

Invoke C "M" returning or-B

Invoke C "M" returning or-C

Invoke C "M" returning or-D

The compiler can statically determine that the first and second invokes are valid ("type safe") but the 3rd invoke is invalid (not "type safe"), since it might result in storing an object of type C in an object reference of type D.

4)
In principle, method invocation on a specific object identified at runtime is permitted for any method that is defined  for that object. Compile time checking, however, restricts the eligible methods to those that are known at compile time. For example, if the specified object reference is restricted to a specific class, a method with this name must be defined in the class specified in the object reference. Thus it is possible to invoke an overriding method defined in a subclass of the specified class, but not a method that is defined only in the subclass, but not in the parent class.

Let C-1 be a class with a subclass C-2, where C-1 contains a method M-1 and C-2 contains a method 

M-2. Assume further a client program or method contains:


1 or-1 object reference C-1.


Invoke or-1 "M-1"
This is valid. Even when or-1 actually references an object of C-2, there is no problem, because it is still the same M-1 in class C-1. Also, there is no problem when M-1 is defined in C-2 as a method overriding the M-1 of C-1, because the signature of the overriding M-1 is still the same.

But:


Invoke or-1 "M-2"

is invalid, even when or-1 actually references an object of C-2, because the signature of M-2 is not known at compile time, and there is no way of conformance checking at compile time. 

Note, however, that the object modifier can be used to get type-safe access to M2, with conformance checking at runtime:

Invoke or-1 as C2 "M-2".

331. Page 785, C.20, Validate facility [99-0453],

a.   C.20.1, last paragraph, replace the last sentence with the following:  "The stages are as follows:


—   Format validation


—   Input distribution


—   Content validation


—   Relation validation


—   Error indication  "

b.   C.20.2, Format validation, second sentence:  replace with the following:

"An elementary item is assigned a default value if it fails this check or if its usage is display or national and its value is all spaces.  The default value is used in subsequent references to the item."

c.   delete the heading "C.20.1, General description", leaving its text under C.20

c. Renumber C.20.2 through C.20.8 as C.20.1 through C.20.7, respectively.

332. Page 805, D.1, Substantive changes potentially affecting ..., add the following item after item 6 for "Reserved words" [99-0453]:

"6a)   Size of characters for USAGE DISPLAY.    The size of a character represented in USAGE DISPLAY is defined to be the same as the size of a byte in the architecture of the computer.  

Justification:
The previous COBOL standard had only one kind of character, which was assumed but not required to be represented in a single-byte coded character set.  With the introduction of support for multiple-octet coded character sets, the rules of COBOL can be more compatibly specified if characters represented in usage DISPLAY are equivalent with a byte in size.  The size of a byte remains defined by the implementor.

Theoretically, it is possible that an implementation of the previous standard represented characters of usage DISPLAY in a multiple-byte or multiple-octet coded character set.  Because no such implementations are known, it is believed that this change will have no impact on existing programs."

333. Page 816, D.2, Substantive changes not affecting existing programs, Item 28 (Compiler directives), 5th bullet, change "source text" to "source text or library text" [99-0443].

334. Page 817, D.2, Substantive changes not affecting existing programs, item 35 (COPY statement), change "source text" to "library text" [99-0443]

335. Page 817, D.2, Substantive changes not affecting existing programs, item 41, delete the penultimate sentence [99-0434].

336. Page 818, D.2, Substantive changes not affecting existing programs, item 55 (Free-form ...), change "source text" to "source text and library text [99-0443].

337. Page 818, D.2, Substantive changes not affecting existing programs, item 65 (Inline comment), change "source text" to "source text or library text" [99-0443].

338. Page 819, D.2, Substantive changes not affecting existing programs, item 78, (national character handling), change "the source text" to "source text and library text" [99-0443].

Index

Add the following [editorial, 99-0405, 99-0443, 99-0445, 99-0453, 99-0464]:

ALIGNED clause

13.16.1

alphanumeric group item
8.5.2

bit group item


8.5.2,         13.16.27a,           C.11

comment indicator


6.1.1,   6.1.2

compilation stage


7,  10

conditionally-processed compilation group
7.1

continuation indicator


6.1.1

debugging indicator                   

6.1.1,   6.1.2

expanded compilation group

7.1

fixed indicator



6.1.1

floating indicator



6.1.2

global names - add reference to 8.4.5.1

GROUP clause


13.16.27a

indicators


debugging indicator                   

6.1.1,   6.1.2


continuation indicator


6.1.1


literal continuation indicator

6.1.2


comment indicator


6.1.1,   6.1.2


source indicator



6.1.1


fixed indicator



6.1.1


floating indicator



6.1.2

LINAGE-COUNTER - add reference to 8.4.5.1.5

LINE-COUNTER - add reference to 8.4.5.1.4

literal continuation indicator

6.1.2

local names - add reference to 8.4.5.1

national group item

8.5.2,         13.16.27a,           C.12.2

PAGE-COUNTER - add reference to 8.4.5.1.4

reserved words 



p. 141

SHARING clause


LOCK MODE clause - point to new LOCK MODE gr 1 added by 99-0464

SHARING phrase


LOCK MODE clause - point to new LOCK MODE gr 1 added by 99-0464

source indicator



6.1.1

structured compilation group 

7.1,   10

text manipulation


7

text manipulation stage


7,  7.1

Delete [99-0443]:


Delete the entry "source text        141" under Reserved words


Delete the entry "USAGE clause page 368" under ALIGNED phrase


Global Changes:
Change [99-0405]

· "computer's character set" to "computer's coded character set"

· "computer's character sets" to "computer's coded character set"

· "computer character set" to "computer's coded character set"

· "computer coded character set" to "computer's coded character set"

· "debugging symbol" to "debugging indicator"

to the entry for Cursor, add two entries (or maybe only one, use your judgment) [99-0446]


page 405, 14.10.1.3, GR 18


page 406, 14.10.1.3, GR 21





















