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Initial Discussion:

Quality review comments 98-0474 and 98-0582 presented bit alignment issues.  In documents 98‑0576 (with amendments 98-0580 and 98-0581), Mr. Ebbinkhuijsen detailed a proposed solution.

Quality review comment 98-0541 presented usability and data integrity problems caused by treating groups composed entirely of national items as class alphanumeric.  Similar problems exist for bit items.

See the referenced documents for detail.

At the WG4 meeting, this author and Mr. Ebbinkhuijsen presented another approach that addressed both the bit and the national concerns.  The following briefly outlines the approach:

-   New syntax at the group level would designate a group as a national group or bit group.  If unspecified, the group would be an alphanumeric group, as it is currently.  

-   When the new syntax is specified,  all subordinate items in the group and in any contained groups would be required to have the same usage (national for a national group, and bit for a bit group).

-   Except in a bit group, the alignment for group bit items would be such that the first bit of each new group is aligned on a character boundary.   Implicit filler bits would be generated when necessary to fill out a character.

-   The alignment rules for groups within bit groups would be the same rule as for bit groups in general in the current draft (not aligned unless the ALIGN phrase is specified).

-   The default semantics of a bit group and national group would be those of an elementary bit item or elementary national item, except for specific rules that deal with subordinate items of groups (e.g., MOVE CORRESPONDING).

-   The semantics of an alphanumeric group would be the same as they are now.  Groups containing items of usage national or usage bit would be alphanumeric groups unless the new syntax was specified to make them a national group or bit group.

WG4 supported further development of this approach.

A consequence of this approach is that the term "alphanumeric data item" will always refer to an item that starts and ends on a character boundary, which takes care of the general bit alignment problems and alleviates the need for the unaligned bit rules proposed in 98-0576.  The ALIGNED clause will no longer be associated with the USAGE clause, but will be a separate clause.

This proposal addresses the addition of bit-group and national-group syntax and the related rules and concepts

There was agreement at the WG4 meeting to restore the COBOL 85 rule for REDEFINES that the longest item be described first  (reference 8).   This proposal includes that change.  This changes the response to CD comment # 22 (USA III.A.6) to "accept".

There were also other issues of REDEFINES and RENAMES, which Mr. Ebbinkhuijsen will address in a separate proposal. 

Note:   As I was working on this, I came across some unrelated anomalies in the draft.  I included changes for some of them, which are noted throughout the proposal, and listed others in the open issues.

Meeting 218 Discussion:

Documents 99-0108, 99-0018, 99-0015, 99-0129, and 99-0128 were discussed together.  The following significant points of direction were given by consensus:

· The syntax words "BIT-GROUP" and "NATIONAL-GROUP" were changed to "GROUP IS BIT" and "GROUP IS NATIONAL", respectively, to avoid introducing additional reserved words.

· A bit group item or an elementary bit item is aligned as follows:

· at the next consecutive bit position in storage, when the item is not described with the ALIGNED phrase and if it is following a bit group item or an elementary bit item having the same level number;

· otherwise, at the first bit position of a character boundary.


{"Otherwise" conditions, in my interpretation, are:



first bit (or group bit) item in a record



bit item or bit group follows a non-bit item or non-bit group 



a non-bit group starts with a bit item and follows a bit item or bit group 



ALIGNED phrase is specified

            The following examples illustrate my understanding of J4's words:


01
group-a.



02  usage bit pic 1.
*> character boundary, first bit item in the record



02  usage bit pic 1.
*> consecutive, bit item follows bit item with same level



02  sub-group-b  GROUP BIT.
*> bit group follows bit item with same level




03   usage bit pic 1.
*> therefore:    consecutive




03   usage bit pic 1.
*>                     consecutive



02  sub-group-c  GROUP BIT.
*> bit group follows bit group with same level




03   usage bit pic 1.
*> therefore:    consecutive




03   usage bit pic 1.
*>                    consecutive



02  usage bit pic 1.

*> consecutive, follows bit group with same level



02  group-a2.


*> character boundary, this is not a bit group




03   usage bit pic 1.
*> 




03   usage bit pic 1.
*> consecutive, follows bit item




03   group-a3.

*> character boundary, group not bit group





04  usage bit pic 1.





04  usage bit pic 1.    
*> consecutive



02  usage bit pic 1.

*> character boundary, follows non-bit group



02  usage bit pic 1.

*> consecutive, follows bit item



02  usage bit  pic 1 ALIGNED.
*> aligned at next character boundary.


01
group-b.



02  usage bit pic 1.
*> character boundary, the first bit in the group



02  pic 9.



02  usage bit pic 1.
*> character boundary, not following bit item or bit group



02  sub-group-d.




03 usage bit pic 1.
*> character boundary; not a bit group



02  usage bit pic 1.
*> character boundary, does not follow a bit item






*>    or bit group at same level                                     



02  usage bit pic 1.
*> consecutive, follows bit item   }

· Bit groups behave like elementary bit items

· The rules for alignment and preceding filler for groups will be specified with respect to bit items, even though this is inconsistent with existing COBOL for other types of data.

· Regarding 99-0018, the update of 99-0108 will address restoring the REDEFINES COBOL 85 rule.   The issue of redefining bits and other items with special alignment will be addressed separately by Mr. Ebbinkhuijsen in accordance with the following (See meeting 216 minutes for vote):

The data description entry of a redefining item shall be such that its required alignment is the same as the existing alignment of the redefined item.


(a substantive change potentially affecting)

· An EC-DATA-INCOMPATIBLE exception condition should be added for MOVE of a boolean item that contains invalid data.

The following straw votes were taken:

· When using the THROUGH phrase of RENAMES, neither data-name-2 nor data-name-3 shall be a bit item or a national item. 

                  voting members:    7-0-0

· Allow SYNC on bit data items only if ALIGNED is not specified.   

                 voting members:    6-0-0 

The following motion was taken: 

· Do not pursue bit groups and national groups at this time for this standard.   failed 1-5.

Additional points of direction are noted throughout the proposal.

Proposed changes:         {Author's notes are enclosed in braces.}

1. Pages 7 thru 21, section 4, Definitions:  add the following in alphabetical order:

"

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

4.nn    bit data item:   An elementary data item of category boolean and usage bit or a bit group item.

4.nn    bit group item:   A group item explicitly or implicitly described to contain only subordinate bit data items and subordinate bit group items.

4.nn    national group item:   A group item explicitly or implicitly described to contain only subordinate national data items and subordinate national group items.    "

2. Page 92,  8.4.2.3, Reference-modifier, add the following as syntax rules 2 and 3, and renumber subsequent syntax rules accordingly:

"

2)
If identifier-1 references a bit group item, the group data item shall be operated upon for purposes of reference modification as though it were an elementary item of class and category boolean.

3)
If identifier-1 references a national group item, the group data item shall be operated upon for purposes of reference modification as though it were an elementary item of class and category national.  "

3. Page 109, 8.5, Class and category of data, first sentence, change in part to read:  "… data item and every literal has a class …"

{unrelated to bit or national group – removes functions from the list because functions are defined as a data item.}

4. Page 109, 8.5, Class and category of data, replace the third paragraph with the following:

" 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.  "

{I deleted the following because this is now the general case;  I kept it here as a note in case J4 changes its mind:   Page 121, 8.8.4.1.1, Relation conditions, penultimate paragraph, replace the first sentence with:

"For purposes of comparison, a bit group is treated as an elementary data item of class boolean; a national group is treated as an elementary data item of class national; and any  other group is treated as an elementary data item of class alphanumeric.  "   }

5. Page 150, 9.2.1, Terminal screen, add the following note after the first paragraph:   

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


{unrelated to bit or national groups}


{J4 decided to make this a note.  A group in a screen item cannot be treated as an item of alphanumeric or national class.  The screen item does not consist of contiguous data that can be treated as a string.  It took a while to figure this out.}

6. Page 155, 9.3.6.1.2,  Conformance between interfaces, rule 8, replace with:

"A group item that is not strongly typed is, for the purpose of conformance checking, considered to be an elementary item of the same class, category, and length as that group item.  A bit group is considered to be an elementary data item of usage bit; a national group is considered to be an elementary data item of usage national; and any other group is considered to be an elementary data item of usage display.  "

{I kept the mention of groups here because there is no common place that says alphanumeric groups are treated as usage display.  To add a common place might be incompatible, which at the very least would be difficult to determine.}

7. 9.   Page 228, 13.2.8, Standard alignment rules:  change header to "Standard data alignment rules".     {good idea taken from 98-0576}

8. Page 228, 13.2.8, Standard data alignment rules:  insert the following between the heading and the first paragraph of text:

"

Rules for alignment of the storage area associated with a data item are specified in 13.2.8.1, Alignment of data items.  Rules for the positioning of data within the storage area associated with a data item are specified in 13.2.8.2, Alignment of data within data items.

13.2.8.1    Alignment of data items

The alignment of data items in storage may be affected by the organization of computer memory as described in 13.2.9, Item alignment for increased object-code efficiency.  The alignment of data items is further subject to the rules specified in 13.2.8.1.1, Alignment of alphanumeric data items; 13.2.8.1.2, Alignment of data items of class or usage national; and 13.2.8.1.3, Alignment of bit data items.

13.2.8.1.1    Alignment of alphanumeric data items

Alignment of data items of class alphanumeric is at a natural alphanumeric character boundary and is coincident with a byte in the architecture of the processor.  Alignment of the start of an alphanumeric group item with respect to the first elementary data item within that group is defined by the implementor.



{The first sentence accords with J4 direction that an 



alphanumeric character and a byte are synonymous.  The second sentence 



accords with J4 direction for this proposal   -- someone else may have an 



assignment to make this incompatibly broader but I do not.}

13.2.8.1.2    Alignment of national data items

Alignment of data items of class national or usage national is at an appropriate natural character boundary.  Alignment of the start of a national group item with respect to the first elementary data item within the group is defined by the implementor.

13.2.8.1.3    Alignment of bit data items

Alignment of bit data items and bit group items in the absence of a SYNCHRONIZED clause is

1)   at a natural alphanumeric character boundary

—   for the first bit of an elementary bit data item described with level 77 or level 1;

—   for the first bit of an elementary bit data item that is the first elementary data item within a record;

—   for the first bit of an elementary bit data item that is the first bit data item described in a non-bit group item or described in the highest level bit group in a hierarchy of bit groups;

—   for the first bit of a bit group item when the ALIGNED phrase is specified on the group item's data description entry;

—   for the first bit of an elementary bit data item when the ALIGNED phrase is specified on the elementary item's data description entry; 

—   for the first bit of any elementary bit data item that follows a non-bit data item within a group;

1) otherwise, at the next consecutive bit in storage.

Implicit filler bit positions are generated as follows:

—   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.

—   Preceding a bit data item that follows a data item within a group, as needed to advance alignment of the bit data item to a required natural character boundary.  The filler bit positions are implicitly described as a filler data item of the necessary number of bits and with a level number the same as the level number of the preceding data item.  The implicit filler bit positions are not counted in the length of the preceding data item or in the length of the bit data item; they are counted in the length of any group data item that contains the preceding data item.

—   Following a bit data item, as needed to advance alignment to a required natural boundary.  The filler bit positions are implicitly described as a filler data item of the necessary number of bits and with a level number the same as the level of that bit data item.  Implicit filler bit positions are not counted in the length of the bit data item; they are counted in the length of any group data item that contains that bit data item.

13.2.8.2    Alignment of data within data items     "

11. Page 228, 13.2.8, Standard data alignment rules, rule 6, change in part to read:    "... sending data is placed, after any conversion, in the ..."

12. Page 228, 13.2.8, Standard data alignment rules, rule 6:  add the following note after the rule:

"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. "

{unrelated to bit or national groups.  Note that an implementation can access the bits with a B-OR or B-XOR operation so this is not a problem. }

13. Pages 251 and 252, 13.15.1, data description entry, general format:

a. add the following ahead of REDEFINES clause in the syntax diagram:

"  [  ALIGNED  ] 

   [  GROUP  IS   {  BIT              }    ]         

                            {  NATIONAL  }             "

14. Pagae 254, 13.15.2, Data description entry, syntax rule 20 c, change in part to read:    "… including a JUSTIFIED clause, a SYNCHRONIZED clause, or a usage other than bit, display, or national.  "

15. Page 259, add the following before the ALLOW clause:

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

13.17.1.1    General format

ALIGNED

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

13.17.1.3    General rules

1)   An ALIGNED clause specified for an elementary bit data item or for a bit group item causes that item to be aligned on the first bit of the first available character boundary.  Implicit filler bits are generated to complete the assignment of bits in an incomplete preceding item, if any, as described in 13.2.8.1.3, Alignment of bit data items

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

3)   An ALIGNED clause specified for the first elementary data item within a group item or for the first elementary data item within a hierarchy of group items causes alignment of those group items coincident with that first elementary item.

4)   An ALIGNED clause specified for a bit group item that is the first subordinate group within a group item or within a hierarchy of group items causes alignment of those group items coincident with thet bit group item that is the subject of the entry.

16. Page 259, 13.17.1, ALLOW clause, syntax rule 2, replace with the following:

"

If the subject of the entry is a group data 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.  "

17. Page 279, 13.17.6.3, DEFAULT clause, general rule 1, change "either of" to "any of" and change "applies" to "apply"

general rule 1b, change "group" to "alphanumeric group"

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."

18. Page 293, add the following before 13.17.27, GROUP INDICATE clause:

"13.17.26a    GROUP clause

The GROUP clause specifies that the group item defined by the subject of the entry is to be treated as an item of the specified category  —  boolean or national.  The presence or absence of a GROUP clause affects the rules for group processing and the alignment of items described as usage bit within that group. 

13.17.26a.1   General format

GROUP  IS   {  BIT              }

                      {  NATIONAL  }

13.17.26a.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 if a USAGE clause is not specified.  All 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 if a USAGE clause is not specified.  All items subordinate to the subject of the entry shall be explicitly or implicitly described as usage national and class and category 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.

13.17.26a.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.  All subordinate group items without a GROUP clause are implicitly described as GROUP BIT.

b)   Unless stated otherwise in specific rules, a bit group item is treated as though it were an elementary data item of usage bit and class and category boolean.

c)   Bits described by the group item are defined in storage in accordance with the rules specified in 13.2.8.1.3, 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. All subordinate group items without a GROUP clause are implicitly described as GROUP NATIONAL.

b)   Unless otherwise stated in specific rules, a national group is treated as though it were an elementary data item of usage national and class and category national.   "

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

{A group item containing items of usage national but not described as class and category national -- category numeric or national-edited, for example -- does not qualify as a national group item, and is therefore an alphanumeric group item.  This means that there are no data editing issues related to national groups. }

19. Page 339, 13.17.42.2, REDEFINES clause, syntax rule 6, 

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

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

20. Page 339, 13.17.42, REDEFINES:

a.   13.17.42.1, add the following new syntax rule after syntax rule 8:

"If the data item referenced by data-name-2 is an external data record or is described with a level number other than 1, the storage area required for data-name-2 shall be an area that is larger than or equal to the storage area required for the subject of the entry.  

NOTE   —   This means that only an internal level 1 item can be redefined with an item that takes more storage."

{I added the note because the words of the rule are not readily decipherable (to me, at least).

My notes show that J4 wanted to delete the lead-in (i.e., "If the data item ... other than 1,").  I think that goes beyond restoring the COBOL 85 rule, so I did not do it.}

b.   13.17.42.2, replace general rule 1 with the following:

"The area described by the subject of the entry starts at the first bit associated with data-name-2.  "

{The words are different because:

1 -- we have based items, which do not always occupy storage.

2 -- we have bit items, so we should not speak exclusively of character positions.

3 -- I consider the part of general rule 1 about "continuing over ..." to be unnecessary.  Other rules define the length of an item.

4 -- I'm trying to explain it more clearly. }

21. Page 341, 13.17.43.2, RENAMES clause:

a.   syntax rule 4, change "may not" to "shall not"



{Unrelated to bit-groups or national-groups.  }

b.   add the following new syntax rule after syntax rule 8:

"When the THROUGH phrase is specified, neither data-name-2 nor data-name-3 shall reference a bit group item or a national group item."

{This is written as J4 directed, but is arbitrary and unnecessarily restrictive.  If the objective is to preclude re-describing bit items and national items as an alphanumeric group, the rule is insufficient because the middle items could be bit or national.  I think the intent is instead to prohibit redefinition starting and ending at other than a character boundary.  These alternative words say it more clearly and avoid unnecessary restrictions:

" ... data-name-2 shall begin on a character boundary and data-name-3 shall end at a character boundary."   }

22. Page 355, 13.17.53.3, SYNCHRONIZED clause, general rule 9, change in part to read:  "… 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." 

23. Page 364, 13.17.58.1, USAGE clause, general format:  Remove ' [ALIGNED] ' from the BIT phrase

24. Page 366, 13.17.58.3, USAGE clause, general rule 5 - replace the second sentence through the end of the rule with the following:    "The alignment of a data item described with USAGE BIT is specified in 13.2.8.1.3, Alignment of bit data items.  "

25. Page 366, 13.17.58.3, USAGE clause, general rule 8, penultimate sentence, change "or greater than" to "or a multiple of"

{unrelated to bit groups - corrects an error.}

26. Page 371, 13.17.60.2, VALUE clause:

a. syntax rule 3, last sentence, change ""a group item" to "an alphanumeric group item"

b. syntax rule 4, replace the second sentence with the following:

"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.  "

c. syntax rule 6 a:  Uppercase "The"

d. syntax rule 6 b, replace with:  "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."

e. syntax rule 11, replace the first sentence with the following:

"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.  "

f. syntax rule 12, replace with the following:

"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.  "

g. syntax rule 13, change in part to read:  "… 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."

{unrelated to bit or national groups – corrects an error}

27. Page 398, 14.9.1.1, Group items (conformance), first paragraph, change in part to read:   

"… corresponding argument or formal parameter shall be either a group item of the same category or an elementary item of the same category as that group item, and the formal parameter shall be described with the same number of character positions or boolean positions as the corresponding argument.  "

{Also corrects omission of boolean positions}

28. Page 400, 14.9.2.1, Group items, first paragraph, change in part to read:

"… corresponding returning item shall be either a group item of the same category or an elementary item of the same category as that group item, and the receiving operand … character positions or boolean positions as the sending operand."

{Also corrects omission of boolean positions}

29. Page 465, MOVE statement, 14.10.24.3, general rule 3, add a note after the first paragraph as follows:

"NOTE  —  A move involving bit groups or national groups is an elementary move in a format 1 MOVE statement."

30. Page 467, MOVE statement, 14.10.24.3, general rule 4 d:  add the following as the last sentence:   "If the contents of the sending operand are not boolean values, the EC-DATA-INCOMPATIBLE exception condition is set to exist and the results of the execution of the MOVE statement are undefined. "

31. Page 468, MOVE statement, FORMAT 2, renumber general rule 7 as 8 and add the following as 7:

"For purposes of MOVE CORRESPONDING, bit group items and national group items are processed in the same manner as alphanumeric group items.  "  

32. Page 484, READ statement, 14.10.29.3, general rule 4 b, third sentence, change "group move" to "alphanumeric group move".

33. Page 485, READ statement, 14.10.29.3, General rule 5, change "a group item" to "an alphanumeric group item".

34. Page 492, RETURN statement, 14.10.32.2, syntax rule 3 b, change "a group item" to "an alphanumeric group item"

35. Page 493, RETURN statement, 14.10.32.3, general rule 5b, change "a group move" to "an alphanumeric group move".

36. Page 540, 14.10.46.3, VALIDATE statement:

a) general rule 5 c, third paragraph:  

change "group entry" to "group item" (2 occurrences)

change "subordinate" entry to "subordinate data item" (2 occurrences)

b) general rule 5d, 4th paragraph, change "data entry" to "data description entry"

c)
general rule 5d, 5th paragraph, replace with "If both a group data item and a subordinate data item are subject to relation validation, relation validation on the subordinate data item is applied before relation validation on the group item."

{Unrelated to bit and national groups – somewhat editorial; the terminology "entry" is incorrect – validation occurs on the data item, not the data description entry.}

37. Page 588, 15.37, LENGTH function, returned value rule 4, replace subrules a and b with the following:

"

a)   If argument-1 is a bit group, its length is determined in number of boolean positions;  if argument-1 is a national group, its length is determined in number of national character positions; otherwise, its length is determined in number of alphanumeric character positions.

b)   If argument-1 or any data item subordinate to argument-1 is described with the DEPENDING phrase of the OCCURS clause:

1.   If argument-1 is a type-name, its length is determined in accordance with the rules of the OCCURS clause for a receiving data item, where the value used for maximum number of occurrences is:

—  the number of occurrences in the TO phrase, if specified; 

—  otherwise, the minumum number of occurrences specified in the OCCURS clause.

2.   Otherwise, the length of argument-1 is determined in accordance with the rules of the OCCURS clause for a sending data item, using the contents of the data item specified in the DEPENDING phrase of the OCCURS clause at the time of function evaluation.

c)   If neither argument-1 nor any data item subordinate to argument-1 is described with the DEPENDING phrase of the OCCURS clause, the returned value is the length of argument-1. "

{ In 99-0108, I deleted the LENGTH function rule for dynamic tables, expecting dynamic tables to be removed by another proposal.  Since removal of dynamic tables has been re-opened, I kept dynamic table rules in this proposal - with modification because I thought they could be more simply stated.}

38. Page 588, 15.37.3, LENGTH function, replace rule 4c with the following as rule 5; renumber existing 5 as 6:

"5)   The returned length shall include the number of implicit FILLER positions, if any, in argument-1 with the exception of generated trailing filler bit positions when argument-1 is a bit group or an elementary bit data item."

{I am concerned that this rule is ambiguous since it is not really clear when filler positions are "in argument-1" except for bit data items. }

39. Page 589, 15.37.3, LENGTH function, returned value rule 6 (new 6, old 5), change in part to read:   "When argument-1 is an alphanumeric group item that does not occupy an …"

40. Page 673, B.1, Implementor-defined list, item 204:

-   change the parenthetical phrase in part to read:   "… handled, implicit filler generation)."

-   change the reference in part to read  "(13.2.8.1.3, Alignment of bit data items; 13.17.53, SYNCHRONIZED …"

41. Page 721, C.9.2, Strongly typed items, third paragraph, first sentence, replace with:

"

A COBOL group item can be thought of as a kind of redefinition, namely a "redefinition" of its subordinate data items as one item  –  generally as an alphanumeric data item, but groups can also be defined as bit groups or national groups by coding explicit syntax.  "

42. Page 726, C.11, Boolean support and bit manipulation:

a.   In item 1) at the top of the page, add the following after the IF statement:

"or, using reference modification; for example:

    IF   my-flag(3:1)   THEN  PERFORM …

b.   In the example following the paragraph that starts "Boolean items can be converted … ", put a line break after "01   bit-item … BIT."

c.   Delete everything beginning with the paragraph that starts "If an elementary item is 1 bit in length …".  Replace with the following:

"

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 n, where n is the number of bits in a byte.  An 8-bit byte is assumed.  

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 used to fill up a partially-used byte.  The following example illustrates this, where a '1' indicates an assigned bit position.








Bit position

Byte #







1  2  3  4  5  6  7  8   







            (                              (

77 Item-1 PIC 111 USAGE BIT.


1  1  1  . . filler .  .  .  


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

1  1  1  1  1  1  1  1       
    1








1  1  … filler …               
    2

The implicit filler bit positions are not counted in the length of Item-1 or Item-2.

For alphanumeric groups containing bit items, the first bit of each new group is aligned on a byte boundary, and the bits of contained elementary bit items are assigned contiguously.  For example:








Bit position

Byte #







1  2  3  4  5  6  7  8   







            (                              (

01 Group-1.



02  Bit-field-1 PIC 11 USAGE BIT.
1  1  


    1



02  Bit-field-2  PIC 1 USAGE BIT.
        1  .. filler  . . .    
    1



02  Group1a.




03 B1 PIC 1 USAGE BIT.
1


    2




03 B2 PIC 11 USAGE BIT.
    1  1
 

    2




03 B3 PIC 1 USAGE BIT.
            1  ..  filler . . .
    2

By default, group items have class and category alphanumeric.  A group can be explicitly given class and category boolean by coding the GROUP BIT clause at the group level of a data description entry  —  provided that all subordinate data items in the group, and in any contained groups, are of usage bit.  The GROUP BIT clause defines the  group to be a bit group, which has special alignment rules for subordinate groups.  Within a bit group, bits are assigned contiguously for all elementary items and for all subordinate groups unless the ALIGNED clause is specified.  For example:








Bit position

Byte #







1  2  3  4  5  6  7  8   







            (                              (

01  bit-string-1  GROUP BIT  USAGE BIT.



03  Bit-field-1 PIC 11.


1  1  


    1



03  Bit-field-2  PIC 1. 


        1


    1



03  Bits.




04 B1 PIC 1.


            1 

    1




04 B2 PIC 11.


                1  1 

    1




04 B3 PIC 1(5).


                        1  1
    1








1  1  1                    
    2




04 B4  PIC 1  . . . ..

             1  1   

    2





OCCURS 2.



03  B5 PIC 1



                     1 .. filler
    2



03  B6 PIC 1 ALIGNED


1       … filler …

    3



03  Bit-table.




04  B7 PIC111 OCCURS 2 
1  1  1    … filler …
    4





ALIGNED.








1  1  1    … filler …
    5

All bit assignments in the group bit-string-1 are contiguous, except for B6 and the 2 occurrences of B7, which have the ALIGNED clause.

It is necessary that the programmer ensure alignment on a character 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 character boundary so that it is directly addressable.   "

43. Page 729, C.12.2, Programming to use alphanumeric and national character data, ante-penultimate paragraph (beginning "The class and category …"):

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   USAGE 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 you a national item is used, in general it is treated the same as an elementary national data item instead of an alphanumeric group item or alphanumeric elementary 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 otherwise be used correctly on groups containing national data, will operate correctly by treating the group as a national data item rather than as an alphanumeric data item. "

· Page 773, C.19, Validate facility, 

a.   C.19.1, general description, first paragraph, first sentence, change "file, working-storage" to "file, local-storage, working-storage"

b.   C.19.1, last paragraph, replace the last sentence with the following:  "The stages are as follows:

Format validation

Input distribution

Content validation

Relation validation

Error indication  "

c.   C.19.2, Format validation, second sentence:  change "(if usage display)" to "(if usage display or national)"

d.   delete the heading "C.19.1, General description", leaving its text under C.19

e.   Renumber C.19.2 through C.19.8 as C.19.1 through C.19.7, respectively.

· 38.   Index:

Add index entries for:

 
ALIGNED clause

13.17.1


alphanumeric group item
8.5


GROUP clause


13.17.26a


bit group item


8.5,         13.17.26a,           C.11


national group item

8.5,         13.17.26a,           C.12.2

delete index entry for:


ALIGNED phrase



USAGE clause

page 364 

Open issues:   
1. It's feasible to allow national-edited items in a national group.  Currently, the proposal does not.  This avoids editing issues in move operations.

2. In proposal 99-0108, questions were noted for READ and RETURN statements regarding omission of national.  Other I/O issues were noted in discussion.

At meeting 218, it was decided that the omissions were unintended.  On further investigation, I realized that the omissions all related to moving a record as a group when there is only a  record is varying clause to describe the record.  In this case, the size is the only thing known about the record and it is appropriate to specify an alphanumeric group move.  Therefore, I did not make any changes related to those questions.

Meeting 218 discussions regarding bit and national items in i/o statements, including RELEASE and RETURN, are not addressed in this proposal.  These issues apply to bit and national elementary items, as well as bit and national groups treated as elementary items.  It will be less complicated for me to address them in a separate proposal.

3. At meeting 218, I was asked to correct rule 8c of SORT regarding SORT keys.  Only items of class boolean and object are disallowed.  J4's direction was that any items that can be compared only for equal or not equal should be disallowed.  With that rule, pointers would be disallowed and floating point keys would be allowed.  I have no idea how floating point keys would sort.   A sort product should not be expected to look at exponents and normalize values, which presumably a COBOL relation condition would do.  Perhaps floating point should be disallowed as a SORT key.

I will address this in a separate proposal -- or someone else can do it.  

RESOLVED ISSUES:

1.   Inconsistencies noted in 98-0108 and not addressed:

· 1a   —   Page  108, 8.5  Class and category of data:

-  this needs to address method invocation in the same manner that user-defined functions are addressed.  

-  also, 8.5 first paragraph oversimplifies the ways in which class and category are defined.  Some things -- like LINAGE-COUNTER, ADDRESS OF, EXCEPTION-OBJECT are predefined to have a given class and category.  This should be addressed in some way in 8.5.

       Resolved at meeting 218.   This is covered in Mr. Reimann's proposal 99-0093.

· 1b   —   Page 242, 13.10, Constant entry, general rule 3:   when LENGTH of data-name-1 is specified in a constant entry, the evaluation is always the length of data-name-1 in bytes.  This limits the usefulness of the LENGTH phrase.  LENGTH should be in the number of boolean positions or character positions of data-name-1.  I suggest that LENGTH for constant-entry be described as equivalent to the length that would be returned from the LENGTH intrinsic function.  If a need is seen for BYTE-LENGTH, then another phrase should be added and described as returning the same length that the BYTE-LENGTH intrinsic function would return.

Resolved at meeting 218.   Mr. Nelson will address this by adding BYTE-LENGTH.

· 1c   — Page 245, 13.12, 77-level data description entry, first sentence:    should file section be listed ?     Resolved at meeting 218.   No.

· 1d   — Page 254, 13.15.2, Data description entry, syntax rule 20:   subrule c contains a parenthetical phrase "other than usage display".  I don't understand the purpose of this rule, but on the face of it, it seems that  this should say "other than usage display or usage national". 

Resolved at meeting 218.  National and boolean elementary and group items will be added in this proposal.

· 1e   —   Page 773, C.19, Validate facility, 

-   C.19.1, general description, first paragraph – doesn't say items in local storage can be validated.  This is probably an error.

-   C.19.1, general description:  this heading is unnecessary and adds nothing.  It should be deleted.

-   C.19.1, third paragraph.  The construction is inappropriate.  You shouldn't say "stages are as follows:" and then have numbered section headings.  This should be changed to something like "The stages are as follows:

Format validation

Input distribution

Content validation

Relation validation

Error indication

Then, the numbered sections can follow.  

-   C.19.2, Format validation, second sentence:  why are only elementary items of usage display given a default value when they are all spaces?  should this apply for national elementary items as well ?

Resolved at meeting 218.    The changes to C.19.1 are to be done in this proposal;  Yes to the question on C.19.2.

2.   Proposal item 24 in 98-0576 disallows the SYNCHRONIZED clause for usage bit items.  This proposal does not, because existing implementations allow it  (per discussion at the WG4 meeting)     Resolved at meeting 218:    SYNC will be allowed if ALIGNED is not specified.

3.   Rules are needed to require that bit items are aligned on a character boundary when used as arguments to CALL, INVOKE, inline method invocation, and a function reference, plus when it is used in an ADDRESS OF identifier.  I did not include that in the scope of this paper, other than to describe it in boolean concepts.

Resolved at meeting 218.   Most are addressed in the CD already; Mr. Reimann's proposal 99-0011 will handle ADDRESS OF.  This proposal needs to deal with READ, WRITE, REWRITE, etc.

4.   Page 467, MOVE GR 4 d for boolean -- should there be an EC-INCOMPATIBLE data exception specified here?     Resolved at meeting 218.   Yes.

5.   Should the ALIGNED clause be called "ALIGN clause" instead.  

Resolved at meeting 218.   Keep ALIGNED.
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