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PROPOSED REVISION:

Correctly use the terms "bytes" and "... character positions". 

JUSTIFICATION:

All of the following comments were considered by the author in the preparation of this proposal, however, they were not all implemented, since some are contradictory.

Comment 7 in 98-0521 states:  Page 335, 13.17.41, RECORD clause:   

a.   The introduction doesn't say what is probably meant when it says:   

" The RECORD clause specifies  the number of alphanumeric character positions ... .    ... , the clause specifies the minimum and maximum number of alphanumeric character positions."

and it is (at best) misleading.  

One could literally interpret this to mean that the RECORD clause covers only the number of alphanumeric character positions and that you can additionally have any other types of fields (e.g. national characters positions, binary fields), within a record without including them in this number. 

b.   What is probably meant is broken:

Let's assume in one implementation a DISPLAY character takes 2 bytes and a NATIONAL character takes 3 bytes.

Suppose the record looks like:

       01 a-record.

              02 a-an-files pic xx.

              02 a-national-field pic nnn.

This records would take 2*2 + 3*3 = 13 bytes, which takes an equivalent of the memory space taken by  6 and a half DISPLAY (or alphanumeric) characters.  

This would correspond to:

   RECORD CONTAINS 6.5 CHARACTERS

which, of course, is illegal since 6.5 isn't an integer.

It may be better to specify RECORD CONTAINS rules in terms of bytes instead of characters.   

c.   In order to specify a record size in bytes rather than characters, new syntax is needed (because a character and a byte may not correspond).  As implementations of UCS-2 (or Unicode) become more widespread, there will be more use of national characters, so the size of a national character should be an optional way of specifying size.  Therefore, both BYTES and NATIONAL CHARACTER are needed in the RECORD clause (and BLOCK CONTAINS clause).  For example:

BLOCK CONTAINS     ...    {  CHARACTERS                           }

                                                         {  BYTES                                        }

                                                         {  NATIONAL CHARACTERS        }

                                                         {  RECORDS                                  }

d.   There is a pervasive assumption throughout the draft that an alphanumeric character and a byte (and an alphanumeric character and a column) have a one-to-one correspondence.  Therefore, many parts of the document are broken when this assumption does not hold in an implementation.   Every place an alphanumeric character is used as the unit of size for communicating outside COBOL or across invocations needs to be examined and an appropriate correction made (probably using a "byte" measurement)

e.   In order to have an accurate specification, it would be best to separate the concepts of length (in character positions, bit positions, digit positions, etc.) as known in the COBOL language from the externally-known size (for example, size known to i-o, display, accept, report writer, etc.), if this is a more productive approach to fixing the problems than trying to clear the confusion with specific qualifications in every case.

Author's approach:  Use bytes when talking about the amount of storage, since records may not be an even multiple of either an alphanumeric character or a national character.  Use character position when talking about presentation on a display or page or about character-by-character comparisons.  Don't change the language syntax.

Comment 6 in 98-0462 states:

Page 354, 13.17.53.3, SYNCHRONIZED clause:   The use of the term "character position" throughout GR's for this clause is confusing (the character position may be for a character of a NATIONAL or a DISPLAY type).  Since the proposed standard introduced the term "byte", isn't it clear to use "byte positions" instead of "character positions" in this section?

Author's approach:  Implement this comment.

Comment 20 in 98-0466 states:

Page 683, C.1.1.4.1, Fixed-length records, the first sentence  "Fixed-length records shall contain the same number of character positions ..."  needs to be reworded to reflect the fact that the same number of DISPLAY characters and NATIONAL characters may not represent the same memory size.  

Author's approach:  Implement this comment.

Comment 21 in 98-0475 states:

Page 379, 14.3, Procedure division, GR 9:  the words "number of alphanumeric character positions in length" should be replaced by "the same number of bytes in length".  The "alphanumeric character" terminology assumes that an alphanumeric character position is 1 byte, which is not guaranteed to be true.  Now that "byte" has been introduced, it should be used consistently to make the standard accurate.

This affects many other places in the draft.  J4 directed, in particular, that this be applied to the descriptions of the intrinsic functions.

Author's approach:  Implement this comment in 14.3 and scan the entire document for the correct usage of the terms.

Comment 1 in 98-0527 states:

Definitions, section 4:   These definitions each define a single term for physical storage and presentation space for print or display:

4.14, alphanumeric character position,

4.42, boolean position,

4.140, digit position,

4.295, national character position;

but the "space" may be different for different media (or representation); for example, a UCS-2 character that is 2-bytes in memory might be stored on external media in 3 bytes in UTF-8.  A character printed with a proportional font would take different "space" than the same character displayed in a non-proportional font .  Ignoring the communications facility, there are at least four different position aspects: 

1.   a position in internal memory of the computer

2.   a position on an external storage device   (e.g., mass storage device)

3.   a position on a printed page

4.   a position on a display screen

It is not correct to impute a single concept of "space" to each of these.  These concepts of "position" need to be separated (or "position" needs to be redefined in terms other than "space").  Boolean position provides another example of how the "space" association with "position" is not correct, even in just one case – internal memory :  a boolean position could be a bit, or a usage display character, or a usage national character.

A solution does not come to mind immediately, but using the term "... position" as a unit of internal memory would have least impact on the document.  Further contemplation is needed.

Author's suggestion:  Reject this comment.  The correct definition can be inferred from the context in which the term is used.

The most recent input that I got from the commentor is:

I don't think there is just one 'UNICODE environment".   In the beginning, I expect there to be "UNICODE" implementations where usage DISPLAY and an alphanumeric character are what

they are today -- a single, 8-bit byte (or 7 if you believe any machines

support only 7 bits), with UNICODE supported as usage NATIONAL.    I

thought J4's direction meant that a single-byte, as we know it today, and

an alphanumeric character (usage DISPLAY) were synonymous.  Further, later

direction was that this should be able to evolve to UNICODE in usage

DISPLAY, which would be a different "UNICODE environment".

The last part is tricky.  The difficulty for COBOL comes at the interface

to the operating environment.   As long as the operating environment, data

management, printers, etc. consider a length of 1 to mean one 8-bit byte

(or 7-), then COBOL has to be able to specify length of things given to the

operating environment in the same measure -- in RECORD IS VARYING DEPENDING

ON, BYTE-LENGTH function, etc.

If COBOL's usage DISPLAY were suddenly to become used for UNICODE, where a

2-byte character and an alphanumeric character were synonymous, and the

operating environment did not make the same change, then there would be

problems in the COBOL specification.  As long as a byte in the operating

environment and all things associated (data management, etc.) and a byte in

COBOL were both a UNICODE character, then I see no difficulty.

Java is going with UCS-2, C is going with UTF-8, the world is going with tags for data, NT2000 is going to be UNICODE internally (2 bytes).  In summary, the implementor must be able to specify what a byte is.  Eight-bit data will be around for a long time.

Author's comment:

CD 1.7 specifies that the implementor specifies the number of bits in a byte, so this allows the requested flexibility.

COMPATIBILITY:

This proposal is compatible with ANSI X3.23‑1985 as amended by ANSI X3.23a‑1989.

DISCUSSION:

Initial Investigation

The author scanned CD 1.7 and its CCP #1 for all uses of "byte" and "character position".

The term "byte" is used where record length is concerned since a record can consist of a mixture of alphanumeric and national characters and consequently, may not have a length that can be expressed as an even number of character positions.

The places where the author was doubtful are listed in the Open Issues section.

Meeting #222

Editorial modifications were made to 00-0107, including distinguishing the use of "byte" versus "byte position".

00-0107 was approved as modified by a vote of 10-0.

PROPOSED CHANGES TO BASE DOCUMENT:

 AUTONUM 
Page 17, 4.192, fixed-length record, change in part to read:  "...same number of bytes.".

 AUTONUM 
Page 31, 4.481, variable-length record, change in part to read:  "...varying number of bytes.".

 AUTONUM 
Page 122, 8.5.1.6.1.1, Alignment of alphanumeric groups and data items of usage display, first paragraph, change in part to read:  "...with a byte boundary in the architecture...".

 AUTONUM 
Page 125, 8.5.3, Types, 

a.
fourth paragraph, second bullet, change in part to read 


"...the same relative byte position and having the same length in bytes."

b.
fifth paragraph, first sentence, change in part to read:


"...the same relative byte position and having the same length in bytes."

 AUTONUM 
Page 158, 9.1.6.2, Relative, third paragraph, change two occurrences of "character positions" to "bytes".

 AUTONUM 
Page 227, 12.3.4.5.2, ALTERNATE RECORD KEY clause, syntax rule 4, change two occurrences of "character" to "byte".

 AUTONUM 
Page 227, 12.3.4.5.2, ALTERNATE RECORD KEY clause, syntax rule 5, change "character positions" to "bytes".

 AUTONUM 
Page 227, 12.3.4.5.3, ALTERNATE RECORD KEY clause, general rule 5, change "character" to "byte".

 AUTONUM 
Page 236, 12.3.4.12.2, RECORD KEY clause, syntax rule 4, change "character positions" to "bytes".

 AUTONUM 
Page 236, 12.3.4.12.3, RECORD KEY clause, general rule 4, change "character" to "byte".

 AUTONUM 
Page 241, 12.3.6.3, SAME clause, general rule 2, last sentence, change "character" to "byte".

 AUTONUM 
Page 248, 13.3.5.3, Sort-merge file description entry, general rule 1, change "alphanumeric character positions" to "bytes".

 AUTONUM 
Page 283, 13.16.12.3, BLOCK CONTAINS clause, general rule 3, change "alphanumeric character positions" to "bytes".

 AUTONUM 
Page 325, 13.16.39.2, OCCURS clause, syntax rule 19 (9 in CD 1.7), change 3 occurrences of "character" to "byte".

 AUTONUM 
Page 350, 13.16.44, RECORD clause, change 4 occurrences of "alphanumeric character positions" to "bytes".

 AUTONUM 
Page 350, 13.16.44.2, RECORD clause, SR2, change "alphanumeric character positions" to "bytes".

 AUTONUM 
Page 350, 13.16.44.2, RECORD clause, SR3, change 2 occurrences of "alphanumeric character positions" to "bytes".

 AUTONUM 
Page 351, 13.16.44.3, RECORD clause, GR1, change "alphanumeric character positions" to "bytes".

 AUTONUM 
Page 351, 13.16.44.3, RECORD clause, GR3, change 3 occurrences of "alphanumeric character positions" to "bytes".

 AUTONUM 
Page 351, 13.16.44.3, RECORD clause, GR5, change "alphanumeric character positions" to "bytes".

 AUTONUM 
Page 351, 13.16.44.3, RECORD clause, GR6, change 2 occurrences of "alphanumeric character positions" to "bytes".

 AUTONUM 
Page 351, 13.16.44.3, RECORD clause, GR7 (including 7a and 7b), change 4 occurrences "alphanumeric character positions" to "bytes".

 AUTONUM 
Page 351, 13.16.44.3, RECORD clause, GR8, change 2 occurrences of "alphanumeric character positions" to "bytes".

 AUTONUM 
Page 352, 13.16.44.3, RECORD clause, GR9, change 2 occurrences of  "alphanumeric character positions" to "bytes".

 AUTONUM 
Page 352, 13.16.44.3, RECORD clause, GR10, change "alphanumeric character positions" to "bytes".

 AUTONUM 
Page 352, 13.16.44.3, RECORD clause, GR12, first paragraph, change "alphanumeric character positions" to "bytes".

 AUTONUM 
Page 352, 13.16.44.3, RECORD clause, GR12b, change "alphanumeric character positions" to "bytes".

 AUTONUM 
Page 352, 13.16.44.3, RECORD clause, GR13, change "alphanumeric character positions" to "bytes".

 AUTONUM 
Page 352, 13.16.44.3, RECORD clause, GR14, change "alphanumeric character positions" to "bytes".

 AUTONUM 
Page 352, 13.16.44.3, RECORD clause, GR15, change 2 occurrences of "alphanumeric character positions" to "bytes".

 AUTONUM 
Page 353, 13.16.44.3, RECORD clause, GR18, change "alphanumeric character positions" to "bytes".

 AUTONUM 
Page 356, 13.16.46.2, RENAMES clause, syntax rule 9, change "alphanumeric characters positions" to "bytes".

 AUTONUM 
Page 371, 13.16.56.3, SYNCHRONIZED clause, general rule 1 

a.
first sentence, change "character" to "byte".

b.
starting with the second sentence, change 7 occurrences of "character positions" to "bytes".

 AUTONUM 
Page 371, 13.16.56.3, SYNCHRONIZED clause, general rule 3, "character position" to "byte".

 AUTONUM 
Page 371, 13.16.56.3, SYNCHRONIZED clause, general rule 4 "character position" to "byte".

 AUTONUM 
Page 372, 13.16.56.3, SYNCHRONIZED clause, general rule 8b2, "character positions" to "bytes".

 AUTONUM 
Page 397, 14.3, Procedure division, general rule 9, antepenultimate paragraph, last bullet, change in part to read:  "...and the same number of bytes as the formal...".

 AUTONUM 
Page 397, 14.3, Procedure division, general rule 10, second paragraph, first sentence, change in part to read:  "... the same number of bytes in length as the...".

 AUTONUM 
Page 417, 14.9.1.1, Group items, item 1, change "character positions" to "bytes".

 AUTONUM 
Page 430, 14.10.3.3, ALLOCATE statement, general rule 1, change "alphanumeric character positions" to "bytes".

 AUTONUM 
Page 430, 14.10.3.3, ALLOCATE statement, general rule 3, change "alphanumeric character positions" to "bytes".

 AUTONUM 
Page 431, 14.10.3.3, ALLOCATE statement, general rule 6, change "character positions" to "bytes".

 AUTONUM 
Page 482, 14.10.23.2, MERGE statement, syntax rule 4e, change "character" to "byte".

 AUTONUM 
Page 483, 14.10.23.2, MERGE statement, syntax rule 4g, change "character positions" to "bytes".

 AUTONUM 
Page 483, 14.10.23.2, MERGE statement, syntax rule 11, change "character" to "byte".

 AUTONUM 
Page 508, 14.10.29.3, READ statement, general rule 11, change 2 occurrences of "character positions" to "bytes".

 AUTONUM 
Page 512, 14.10.30.3, RELEASE statement, general rule 6, change 3 occurrences of "character positions" to "bytes".

 AUTONUM 
Page 518, 14.10.33.3, REWRITE statement, general rule 14, change 3 occurrences of "character positions" to "bytes".

 AUTONUM 
Page 519, 14.10.33.3, REWRITE statement, general rule 15, change in part to read:

"If the number of bytes in the data item referenced by identifer-1, the runtime representation of literal‑1, or the record referenced by record-name-1 is not equal to the number of bytes in the record being replaced ..."

 AUTONUM 
Page 519, 14.10.33.3, REWRITE statement, general rule 16, change to read:

"16)
The number of bytes in the record referenced by identifier-1, the runtime representation of literal‑1, or the record referenced by record-name-1 may or may not be equal to the number of bytes in the record being replaced."

 AUTONUM 
Page 519, 14.10.33.3, REWRITE statement, general rule 18, first sentence, change in part to read:

"The number of bytes in the runtime representation of literal-1, the data item referenced by identifier‑1, or the record referenced by record-name-1 after any changes made to the record length by the FORMAT clause shall not be larger than the largest or smaller than the smallest number of bytes allowed by the RECORD … "

[DAS:  Note that I picked up the bit about the FORMAT clause from the change 99-0532 proposes to the WRITE statement.  Is this correct here?]

 AUTONUM 
Page 532, 14.10.35.3, SET statement, general rule 18, change "alphanumeric character positions" by "bytes".

 AUTONUM 
Page 534, 14.10.36.2, SORT statement, syntax rule 6e, change "character" to "byte".

 AUTONUM 
Page 534, 14.10.36.2, SORT statement, syntax rule 6g, change "character positions" to "bytes".

 AUTONUM 
Page 534, 14.10.36.2, SORT statement, syntax rule 9, change "character" to "byte".

 AUTONUM 
Page 568, 14.10.47.3, WRITE statement, general rule 12, change 3 occurrences of "character positions" to "bytes".

 AUTONUM 
Page 568, 14.10.47.3, WRITE statement, general rule 13, first sentence, change in part to read:

"The number of bytes in the runtime representation of literal-1, the data item referenced by identifier‑1, or the record referenced by record-name-1 after any changes made to the record length by the FORMAT clause shall not be larger than the largest or smaller than the smallest number of bytes allowed by the RECORD … "

[DAS: Note that this includes the change to this sentence for the FORMAT clause proposed by 99-0532.  The change to this rule in 99-0575, which was passed at meeting 222, supersedes the change 99-0532 proposes to the second sentence of this rule.]

 AUTONUM 
Page 698, B.2, Undefined language element list, item 36, READ statement, change "character positions" to "bytes".

 AUTONUM 
Page 698, B.2, Undefined language element list, item 38, RELEASE statement, change 3 occurrences of "character positions" to "bytes".

 AUTONUM 
Page 699, B.2, Undefined language element list, item 42, REWRITE statement, change 3 occurrences of "character positions" to "bytes".

 AUTONUM 
Page 700, B.2, Undefined language element list, item 59, WRITE statement, change 3 occurrences of "character positions" to "bytes".

 AUTONUM 
Page 703, C.1.1.2, Relative organization, third paragraph, change 2 occurrences of "character positions" to "bytes".

 AUTONUM 
Page 704, C.1.1.4.1, Fixed-length records, change "character positions" to "bytes".

 AUTONUM 
Page 704, C.1.1.4.2, Variable-length records, change "character positions" to "bytes".

 AUTONUM 
Page 704, C.1.1.4.3, Implementor-defined record types, change "character" to "byte".

 AUTONUM 
Page 846, Annex F, Known errors in the standard, item 3, Record clause and I-O status 44..., change 2 occurrences of "character positions" to "bytes".

SUBSTANTIVE CHANGES (NOT AFFECTING):
None
SUBSTANTIVE CHANGES (POTENTIALLY AFFECTING):


Delete item 7, Size of characters for USAGE DISPLAY.

OBSOLETE LANGUAGE ELEMENT LIST:
None

ARCHAIC LANGUAGE ELEMENT LIST:
None

IMPLEMENTOR-DEFINED LANGUAGE ELEMENT LIST:
None
PROCESSOR-DEPENDENT LANGUAGE ELEMENT LIST:
None
UNDEFINED LANGUAGE ELEMENT LIST:
None
INDEX:
None
SUMMARY OF CHANGES MADE TO ADOPT JOD 1993:
Not applicable
RESOLVED ISSUES:


1.  I have assumed that the length of a locale format picture character-string is specified in terms of character positions, not bytes.  Is this the right choice?


J4 response:  Yes

2.  Should the RENAMES clause require an integral number of bytes or an integral number of alphanumeric character positions?  I went with bytes.


J4 response:  Bytes is right

3.  I did not make changes to Annex A, Communications facility.  Someone who understands the MCS should consider whether its use of "alphanumeric character positions" should be changed to "bytes".


J4 response:  Leave Annex A unchanged.

4.  Is 8.5.1.4, Limitations of character handling, related to this topic and does it need to be changed?


J4 response:  No change is needed.

OPEN ISSUES:

1.  GR2 and GR13 of the MERGE statement are addressed by 99-0556, Sort and Merge -- fixed-length records, and should be addressed by its update.  Consequently, I did not address them in this proposal.

Similarly for GR6 and GR15 of the SORT statement.

