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PROPOSED REVISION:

This proposal clarifies the situation(s) where “incompatible data” are and are not checked for as well as the distinction between “valid” (compatible) alphanumeric and national contents versus characters defined in an implementor’s alphanumeric or national character sets.

JUSTIFICATION:

At meeting 223, the following direction (as reflected in its minutes) was given,

· Add a note to incompatible data saying that national and alphanumeric items are not subject to an incompatible data exception.

· Add a rule that VALIDATE does not validate items with PIC X and PIC N.

· Fix rules affecting class and category that rely on the picture specification (if any remain).
· Write a substantive change description for adding a data category "index". 
Although not reflected in the minutes, the question was asked that IF you are in an environment where an alphanumeric character is stored in memory as 8-bits, then must the implementor accept all 256 bit configurations that would fit into that storage as valid (compatible) in a PIC X field and in an alphanumeric literal.  The consensus was that this was true.  Although I am not certain that it was asked, I inferred that the consensus was also that in an environment where a national character was stored in memory as a 16-bit item, that all 216 bit configurations must be accepted as valid (compatible) within a PIC N item and a national literal.

Although consensus was expressed (or at least I inferred it), I am still not completely convinced that this view is universally accepted within both J4 and WG4.  I have written this proposal with this as a basic and critical assumption.  If direction is given to “change” this assumption, then I think there are significant changes that need to be made to this proposal (and some fundamental language features in the Standard).  I have outlined some possible changes that might be needed if this assumption is rejected in the “Open Issues” section.  I hope that this direction is not reversed, but do expect it to be discussed along with this paper.

NOTE: The one direction that I cannot imagine “working” in anything resembling our current language definition is to allow all 256 bit configurations in an 8-bit data item (PIC X) but to NOT allow all 256 bit configurations in an alphanumeric literal.  If the Standard were to be forced into an environment where there could be some alphanumeric (or national) data items that could not have corresponding alphanumeric (or national) literal VALUES, much of the existing Standard (much less existing applications) would “fall apart.”

COMPATIBILITY:

This feature is incompatible with ANSI X3.23-1985 as amended by ANSI X3.23a-1989 and ANSI X3.23b-1993 for the following reasons: 

There is a “minor” (obscure) problem with the fact that the ’85 Standard does not (clearly?) specify what happens when an alphanumeric-edited item is the sending item in a MOVE statement (for example). The ’85 Standard could be read as requiring that a “check” be made that the data contained in an alphanumeric-edited item would actually “match” the picture clause – for those positions defined by an editing symbol.  

From my research into various ’85 Standard implementations (and even most ’74 and ’68 compilers that are still in use), there is no implementation that does any “checking” or at least handles this situation as “incompatible data.”  (Instead all implementations seem to treat an alphanumeric-edited item “as if” it were redefined by an alphanumeric item of the same size – when the alphanumeric-edited item is a sending item.)

I have NOT included a substantive change for this issue, but do want to have J4 (and WG4) make a definitive decision on this.  (Does it need a substantive change entry? Does it need a FLAG-85 entry? Can it be ignored?)

DISCUSSION:

Initial Investigation

 See various papers previously submitted to J4 on this topic.

Meeting 223:

See the Justification section of this proposal.

PROPOSED CHANGES TO BASE DOCUMENT:

1. Page 78, “8.3.1.2.4 National literals”, SR2 (which seemed to allow the use of and conversion of alphanumeric characters in national literals)

· Replace this rule with the following (and delete the subsequent note)

“Character-1 shall be any character in the computer's national coded character set.”

NOTE (from WMK – not for the document)

Now that consensus has been reached that EVERY 16-bit configuration represents a “valid” national character value within a national literal – when national character positions are represented by 16-bits of storage (and  every 8-bit configuration is valid for alphanumeric characters when they are represented by 8-bits of storage), it should be clear that this specification that would seem to allow “auto-magic” conversion of alphanumeric characters in national literals to their national “equivalent” simply won’t work as such characters may never be distinguished within a national literal.  Either every 8-bits will be taken as an alphanumeric character requiring conversion (if the rule is to “assume alphanumeric”) or NO 8-bits of storage will be taken as alphanumeric (if the rule is to “assume national”).  There will simply be no way to have a mixture of alphanumeric and national characters (or even exclusively alphanumeric characters) that the compiler will be able to distinguish in the same national literal.

If the committee reverses its current consensus (as I understand it), then it might be possible again to “distinguish” the bit-configurations representing alphanumeric characters from those representing national characters – when they appear in national literals.  However, as documented elsewhere, this will necessitate changes to “incompatible data,” the VALIDATE statement, and the class tests (and possibly more parts of the Standard).

2. Page 322-323, “13.16.41 PICTURE clause”, GR13 (meaning of various PICTURE symbols

· Add the following ISO NOTE following the sub-item dealing with PIC N items

“NOTE  Whenever a data-item defined with a picture-string including the symbol ‘N’ is referenced, any bit-configuration that fits into the storage allocated for a national character position is considered compatible data for that character position whether or not that particular bit-configuration is included in the implementor’s definition of the computer’s national coded character set. Although such data are compatible, they may still be excluded from the implementor’s national character set and be processed however that implementor specifies for such compatible but excluded data.”

· Add the following ISO NOTE following the sub-item dealing with PIC X items

“NOTE  Whenever a data-item defined with a picture-string including the symbol ‘X’ is referenced, any bit-configuration that fits into the storage allocated for an alphanumeric character position is considered compatible data for that character position whether or not that particular bit-configuration is included in the implementor’s definition of the computer’s alphanumeric coded character set. Although such data are compatible, they may still be excluded from the implementor’s alphanumeric character set and be processed however that implementor specifies for such compatible but excluded data.””

3. Page 324, “13.16.41 PICTURE clause”, GR14 (concerning “format validation”)

· Delete the item that says,

“N Each symbol 'N' represents a character position that will be checked to contain a character from the computer's national character set.”

4. Page 392, “14.7.9.1 Incompatible data”, GR14 (concerning “format validation”)

· Add the following ISO NOTE following the rule labeled “2)” and before the 2nd paragraph of the section which is being changed by the next part of this proposal item.

“NOTE  The content of data items of other categories never causes the incompatible exception condition to be set to exit. However, their content may cause other exception conditions to be set to exist when that content violates a specific rule. For example, if the content of an index becomes larger than the implementor defined range for that index, then the EC-RANGE-INDEX condition is set to exist.

· Change the 2nd paragraph from,

“The EC-DATA-INCOMPATIBLE exception condition always exists when incompatible data is detected during item identification.”


to

“The EC-DATA-INCOMPATIBLE exception condition is always set to exist when incompatible data is detected during item identification.”

RESOLVED ISSUES:

NONE.

OPEN ISSUES:

1. If there is a reversal of the consensus that I perceived concerning the requirement that an implementation must accept all 256 bit-configurations within an 8-bit item and literal and must also accept all 216 bit configurations within a 16-bit item or literal must be accepted as “valid”, then the following (minimum) changes to the Standard would be required.  (I definitely do NOT recommend this, but do think that this alternative view needs to be explicitly rejected by the committees before rejection of the following changes can be called “resolved”.)

a. Incompatible data will need to be expanded to include cases when the excluded bit-configurations did exist in the relevant data items.

b. Class tests for IF ALPHANUMERIC and IF NATIONAL would need to be added to test for data items that include these “invalid” bit-configurations.

c. The VALIDATE statement would need to be extended to test for these incompatible contents within alphanumeric and national data items.

d. Syntax rules would need to be created to exclude invalid bit-configurations in the relevant types of literals.

e. Possibly additional modifications would be needed to be process the “disconnect” between what bit configuration would fit in an alphanumeric or national data item or literal and what the Standard/implementor would allow.

2. If the open issue raised above is “rejected” and the Standard does continue (as modified in this proposal) to require an implementation to accept all possible bit patterns within a data item or literal, then there is one of the changes listed above that may still be considered. If an implementation accepts all such bit patterns as “compatible” but explicitly lists some of these bit patterns as excluded from their alphanumeric or national character sets, should the Standard add “IF ALPHANUMERIC” and “IF NATIONAL” class test to test for bit patterns that are “compatible data” but excluded from the implementor’s defined “relevant” character set?  I have mixed feelings about this, but would work on adding such class tests if such direction is given.

3. Should there be a Substantive change for the case where an alphanumeric-edited item is a sending item and the characters representing by editing symbols in the PICTURE clause do not match the actual data in the sending item? (I don’t think so, but this is theoretically a substantive change.)

4. During discussion at meeting 223, there was discussion about the problems in GR13 of the PICTURE clause.  At that meeting, I indicated that I would try to look at fixing this.  Since then I have publicly indicated (both in email and “mini-quality review” comments) that I am not accepting an assignment to work on that issue.  If the committee feels that this still needs to be done (and no proposal comes out of any of the mini-quality review comments), then this “open issue” should initiate a separate assignment and this current proposal should not be delayed pending that other proposal’s creation and approval.

5. In my “mini-quality review” comments, I indicated (based on previous email),  that the section, “14.7.9.1 Incompatible data” could/should be moved elsewhere and that this would allow the header “14.7.9 Condition handling” to be removed and the current section “14.7.9.2 Exception conditions” to be “moved up” to be 14.7.9 – and all its sub-sections also be raised up a level in the organization of the Standard.  I have not done this in this proposal, but if no other proposal does it, if the committee wants it done, and this proposal is sent back for “revision,” then I will be willing to add it to this proposal.

6. Proposal item 1 removes the (logically impossible – given current J4 consensus) ability to include alphanumeric characters in national literals.  I have not removed the mentions of “mixed data” that are just as illogical (given the current J4 consensus on allowing all bit-configurations that fit the storage of an alphanumeric or national literal to be considered valid for their corresponding categories).  I would be happy to remove them (with committee direction), but actually see no real need to do so. (As was pointed out when it was added) the current statements about mixed data really say, require, and specify nothing as currently written, so their retention does no real harm.

