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Nature of Defect:  

Reference 2:  
The "12.2.6 SPECIAL-NAMES paragraph" provides the facility to specify several currency signs for both alphanumeric and national coded character sets.

However, it does not specify the consequence of the value of literal-7 being specified more than once.  While SR22 specifies that "No two occurrences of literal-8 may be the same value.", there is no similar statement for literal-7 in SR18.

Reference 3:  
In the previous COBOL Standard, there were two restrictions on the CURRENCY SIGN clause of the SPECIAL-NAMES paragraph that are not present in the current COBOL Standard:

· Only one currency sign clause could be specified

· The literal in the Currency Sign clause was not permitted to be a lower-case letter

It appears that in removing these two restrictions (as well as adding the new PICTURE SYMBOL phrase) a number of problems (defects) were created in the current Standard.  In addition, in identifying the issues related to the specification of the currency sign clause, some other issues have been identified.  

This defect report tries to isolate each issue or defect.  It should be noted that some issues raised in this document are not necessarily “defects” and, therefore, may only need to be addressed in the next full revision. Similarly, some problems are not new with this Standard but appear to have originated earlier.

NOTE:

This paper has totally ignored cases where LOCALE processing comes into play.  This does not mean that there are not separate (and equally problematic) issues with the use of currency signs, strings, and symbols for those cases; only that this was outside the scope of this (already large) defect report.

Specific Problems:

1) Literal-7 (when specifying the currency symbol) may be a national literal, but literal-8 may not be.  If this is not an unintentional defect (to be fixed in this Standard), then  allowing literal-8 to be a national literal should be put on the “candidate for a future revision” list.

2) There is no rule that says that two occurrences of literal-7 – when specifying the currency symbol as well as the currency string – may not have the same value

3) There is no rule that says that two occurrences of literal-7 – when specifying the currency symbol – may not “equate” to the same value when using upper-/lower-case mapping.

4) There is no rule that says that an occurrence of literal-7 specifying a currency symbol may not have the same value (with or without upper-/lower-case mapping) as an occurrence of literal-8.

5) It is unclear whether literal-7 when specifying both a currency symbol and a currency string and when using a national literal to specify a “basic COBOL character” should or should not equate to another literal-7 using the an alphanumeric literal to specify the same basic COBOL character. (It should be noted that the rules do say that the USAGE of a currency-string must be the same as the USAGE of the numeric-edited picture-string in which it is used. On the other hand, NOTE 1 on page 61 would seem pretty clear that they should not be distinguished within COBOL source code.)

6) When literal-7 specifies both the currency symbol and the currency string, the rules say that the currency symbol is treated “as if uppercase”.  This causes two problems:

A) It may be inferred, but is not explicit that the currency string is NOT converted to upper‑case, but is left “as is”. (If the currency string IS converted to upper-case, then this may be a “substantive change potentially affecting” from the previous Standard – especially for implementation that allowed lower-case “extended” characters as the currency symbol in the previous Standard.)

B) In the ’02 Standard, all other matching rules are from upper-to-lower-case not lower-to-upper-case.  I believe this is for good reason, but having different rules for different types of “strings” certainly may cause inconsistencies (especially in COPY/REPLACING and REPLACE statement) and may mean that some “equivalences” are missed or handled differently for different syntactic structures.

5) There are some problems and differences in both the current and previous Standard when it comes to what “character set” (repertoire) the currency symbol may be from.  Consider

A) For the Previous COBOL Standard:

i. GR(11) of the Special-Names paragraph says that literal-6 “may be any character from the computer's character set except ...”

ii. 4.2.2.3 PICTURE Character-Strings, distinguishes between the currency symbol and the rest of the characters, with the “rest” being limited to characters from the COBOL character set (and the implication that the currency symbol is not so limited).

iii. The Glossary definition of “text words” limits them to separators, literals, and strings of COBOL characters. (It should be understood that “text words” are not just used in COPY/REPLACING and REPLACE pseudo-text, but are also what make up “source” and “library” text.

iv. In practice, many (but possibly not all) “conforming to the previous Standard”  implementations that have the yen (¥), UK pound (£), and more recently the Euro (€) symbols in their “computer’s coded character set” do allow these symbols to be specified as the literal in the CURRENCY SIGN clause and, if specified there, also as a symbol in a picture character-string (without flagging this as an extension).

v. Some, not all “conforming” implementations also allow these (national currency) symbols in REPLACE and COPY/REPLACING pseudo-text (without flagging such as an extension).

B) For the Current COBOL Standard:

i. GR(18) and GR(19) do not specify from which character set/repertoire literal-7 must be when literal-8 is not specified.

ii. GR(23) of the Special-Names paragraph explicitly states that literal-8 may be any character (with exceptions) from the “computer’s coded character set”

iii. SR(2) of the PICTURE clause limits character-string-1 to characters from the COBOL character repertoire.

iv. 7.1.1.4 Text-words has the same limitation as the previous standard on the string of characters being from the COBOL character repertoire (previously known as character set)

C) The rules in both Standards seem confusing and contradictory (and potentially in conflict with how many existing implementations work). It appears possible (but certainly undesirable) that for the two Standards:

i. For both Standards, a conforming implementation must allow some characters from the computer’s character set, but not from the COBOL character set/repertoire to be specified in the literal of a CURRENCY SIGN clause (when no PICTURE SYMBOL is specified in the new Standard)

ii. In the previous Standard, such non-COBOL characters might or might not have been allowed in picture character-strings, but not as “text words” in “source text”, “library text”, or “pseudo-text”.

iii. In the current Standard, such non-COBOL characters might or might not be allowed as literals specifying the currency symbol in the Special-Names paragraph, but they may never be used in picture character-strings (or in text words – in “source text,” “library text”, or as pseudo-text).

D) Currently, the “extended character” portion of the COBOL Character Repertoire is limited to “Characters permitted in user-defined words” (as specified in  Annex C).  Therefore, it appears that if the currency symbol is limited to characters from that repertoire, the current Standard still does not allow for Yen, Pound Sign, or Euro to be used as the picture symbol in picture character-strings.  If these (and similar) characters are allowed in picture character-strings but not in text words, then the definition of what makes up “source text” needs revision.  If they are allowed in text words, then the definition of that needs revising. If implementors may (shall?) allow characters from outside the COBOL character repertoire to be specified as the currency symbol (and within picture character-strings), then they will also need to be able to prohibit some such characters (e.g. shift-in/-out, new-line, carriage-control, tab, etc.)

6) The current Standard explicitly states that hex literals (alphanumeric or national) represent bit patterns from the “runtime” character set, but some places (such as when specifying the currency symbol – but not the currency string) cannot logically be interpreted as runtime bit patterns. Some other cases (along with literal-7 and literal-8 of the Special-Names paragraph) where this is probably true are:

· Both literal-1 and literal-2 of the COPY statement

· Literal-1 in an CONSTANT entry definition (especially when the constant is then used within a picture character-string as the repetition specification).

· Possibly other (not yet identified) places where literals impact the compilation process as well as or instead of the run-time execution.

7) It may be implicit, but it is not explicitly stated that within any single picture character-string, only one currency symbol (after applying “mapping rules”) may be used.

8) During the development of the current Standard, there was discussion of whether or not it should be allowed for “forward references” to type-names. However, I do not remember whether any such discussion occurred for constant entries (names). Currently, it appears that literal‑7 and literal‑8 may use constant names.  It is not clear that this was intentional or, in fact, if it is desirable that any of the literals in the Special-Names paragraph should be allowed to be specified by constant names.

9) It is unclear whether Extended letters from the COBOL Character Repertoire are limited to COBOL user defined words (and comments) or whether they may also be use used in picture character-strings. (See Reference Error! Reference source not found..)

10) The general rules for the NUMVAL-C intrinsic function, when describing the ANYCASE argument, talk about being “case-insensitive” but never define what this means (i.e. does this mean the same thing as what is talked about in Annex D or not).  For example, are Greek medial and final lower-case Sigma treated as identical or not?

Examples:

This section provides some (not exhaustive) examples of the problems caused by the issues/defects identified above.  It is not intended that any new issues be included in this section; only that some of the problems listed above might be made more visible by seeing their ramifications.

Example 1 (Currency String Conversion or not)

Consider:

Special-Names.


Currency Sign is “q”.



...

01

Group-1.



05  Num-Ed 
Pic QQQ9.



...

Move 12 to Num-Ed

Evaluate Group-1

  When “qq12”



Display “lower-case”

  When “QQ12”



Display “upper-case”

  ...

Does the “uppercase conversion” specified in the current Standard apply only to the currency symbol or does it also apply to the currency string?

Example 2 (Repeated Literal-7)

Consider: 
Special-Names.


Currency Sign is “Q”


Currency Sign is “q”


Currency Sign is “Q”.

Is this conforming source code and if so, which currency symbol and which currency string is being specified?

Example 3 (Same Literal-7 and Literal-8)

Consider:

Special-Names.


Currency Sign is “Q”


Currency Sign is “~~” Picture Symbol is “Q”.

Again, is this conforming source code and if so which currency string is being specified? 

Example 4 (Lower to Upper-Case mapping)

Consider:

Special-Names.


Currency Sign is “ß”.  *> German “sharp S”

What happens during the “required” uppercase conversion for currency symbols that are alphabetic, but have no uppercase equivalence? Is this even conforming source code or are “extended characters” (from the COBOL character repertoire) limited to “user-defined words” – as their definition implies?

Example 5 (Lower to Lower-Case equivalence)

Consider:

Special-Names.



*> Greek final lower-case sigma


Currency Sign is “S” Picture Symbol is “ς”  



*> Greek medial lower-case sigma


Currency Sign is “s” Picture Symbol is “σ”.

Is this conforming source code or are the two occurrences of literal-8 considered “equivalent”?

Example 6 (Case Mapping – GR vs. SR)

Consider:

Special-Names.


Currency Sign is “~~” Picture Symbol “Q”


Currency Sign is “@@” Picture Symbol “q”.

Does the “no two identical occurrences” of literal-8 rule apply to the literal as specified or to the “values” (after case mapping) of the literals.

Example 7 (Encoding equivalence)

Consider:
Special-Names.


Currency Sign is “Q”


Currency Sign is N”Q”. *> if the implementation supports it

If a rule is added to prohibit identical “values” for literal-7 (when no literal-8 is specified), are these two to be treated as equivalent or not?  If they are equivalent, then can the currency symbol be used in USAGE NATIONAL or USAGE DISPLAY numeric-edited data descriptions (or both)?

Example 8 (Non-Printable special characters)

Consider:

Special-Names.


Currency Sign is X”0A”  *> this is a “line feed”

Currency Sign is X”0D”  *> this is a “carriage return”

Currency Sign is X”0E”. *> this is a shift-in
If the Standard allows some characters that are not part of the COBOL Character Repertoire to be used as currency symbols, does it also provide the implementor the chance to prohibit others (that are part of their computer’s character set)?  If so, is this in the “required to document” category of “implementor defined” items?

Example 9 (Hex-Literals and Run-time vs. Compile-Time Character set)

Consider:

Special-Names.


Currency Sign  X”6A”  
*> ASCII Lower-Case “j”


Currency Sign NX”0416”.
*> 10646 hex value of Cyrillic “Ж”

For an implementation that supports different run-time and compile-time character sets (e.g. ASCII and EBCDIC or two versions of NATIONAL data) do hex literals specify the bit pattern of the run-time or compile-time character set?  Does it make a difference if the implementor requires a programmer to “select” a run-time character set at compile-time?

Example 9 (Constants in Special-Names)

Consider:

Special-Names.


Currency Sign is Cons1 Picture Symbol is Cons2.




***

Data Division.

 Working-Storage Section.

01 
Cons1 CONSTANT AS X”DQ”.

01

Cons2 CONSTANT From Comp-Variable-1.

Reference 4:  
Consider the following type of source code:
Special-Names.

  Currency Sign is “Q”

  Currency Sign is “XyZ” Picture Symbol “q”

  Currency Sign is N“.Q”. *> where “.Q” is the national 

                          *> representation of 

                          *> the alphanumeric “Q”

      ...

  05 NumEd   Pic QqQ9.99.

      ...

  Move 123 to NumEd

  If NumEd Numeric

  Move Function NumVal-C (NumEd) to ...

(There are many other potential types of problematic source code related to this basic problem. See 06-0135 for more examples and variations on the issue.)

This paper addresses the problem identified as “1” (of 3) above (and its sub-items).  This was the issue originally raised in the paper 02-0128.  In many ways this is the most “pressing” item and if PL22.4 were actually developing “significant” TC corrections, I would think that this portion deserves such a correction.  It is my understanding that this (new with the 2002 Standard) feature of multiple currency sign clauses has been implemented in all three possible ways for existing compilers (when there are “equivalent” currency symbols)

A) Rejected at compile time

B) Accepted at compile time and the first occurrence’s related currency string is used

C) Accepted at compile time and the last occurrence’s related currency string is used

Given that this was a new feature in the ’02 Standard and there were not a large number of programs relying on any specific implementation of it, had a “correction” been issued early in the life of the ’02 Standard, then this would have been important and useful.  As this feature is now 7 (or more) years old in some implementations, I doubt that any TC correction approved and distributed now would (will?) have much impact.  Therefore, I suggest that a correction be developed as a change proposals for the next edition of the Standard.  (I would NOT be opposed to a TC correction for the 2002 Standard, but don’t think that PL22.4 has the resources to do this – nor would this be consistent with current defect processing policies).

Reference 5:  
GR(4) of “8.3.1.2.1 Alphanumeric literals” of the ’02 Standard states,

“4) The value of the literal at runtime shall be a string of alphanumeric characters, each of which has the bit configuration specified by one occurrence of hex-character-sequence-1.”

Comparable rules exist for the hexadecimal format of national (and boolean) literals.  However, it appears obvious (?) that there are cases where the hexadecimal format actually represents compile-time and not run-time characters.

This problem was identified in syntax such as

Currency Sign is X”FF” Picture Symbol X”AA”.

I believe that the “clear” intent of the Standard is that the hexadecimal value of the currency symbol is a compile-time value while the currency string is (probably) a run-time value.

Although identified in relationship to the CURRENCY SIGN clause, this same problem exists for other places where a hexadecimal format literal may be used.  Considerer, for example, when a CONSTANT entry uses a hexadecimal format and that constant is used as the duplication factor in a PICTURE clause.  Wouldn’t the CONSTANT entry be expected to be specifying a compile-time rather than run-time value in this case – but NOT in the case where the (same or different) CONSTANT entry item is used in defining a VALUE clause.

Solutions Proposed by Submitter: 

Reference 2:  

I think that there should be such a sentence in SR18 that distinguishes between alphanumeric and national characters, but as an alternate solution, there could be a general rule specifying that when an individual value for literal-7 is specified more than once, the last encountered value is the one that is used.

The 1985 standard and its two amendments only allowed one CURRENCY SIGN clause, so there would be no incompatibility problems whichever of these approaches is followed.
Reference 3:  
Option 1 (pretty bad)

As the problems identified in this document are sufficiently wide-spread, pervasive, and complex, it might be desirable to simply identify that there are problems in the current Standard and indicate that they will be fixed in a “future” Standard.  However, not only are there enough implementations already providing the PICTURE SYMBOL phrase to make it desirable to provide a good specification, the recent experiences with overlapping operands has provided some evidence that delaying solutions only causes more serious problems in the future.

Option 2 (even worse)

It might be that given some of the problems (and the fact that there are problems both dating back to the previous Standard and with changes from it), that this whole area should simply be put in the “Known Errors Annex’.  If nothing else can be done, then this should be considered, but, hopefully, there will be a way forward with the least impact on existing implementations and programs.

Option 3 (“bite the bullet” and fix it now)

The following changes (some potentially affecting existing programs and implementations) should resolve most (all?) the problems:

1) First, a decision needs to be made as to whether or not characters that are not in the COBOL Chanter repertoire may or may not be used as the currency symbol (as well as the currency string).  I can’t see any chance of disallowing Yen, Pound, and Euro in conforming source code’s picture character-strings, so the rest of these recommendations assume these will be allowed (but still NOT be allowed within COBOL user-defined words).

2) Second, a decision needs to be made as to whether or not basic characters specified in national literals and in alphanumeric literals do or do not specify the same currency symbol (if specified in literal-7 when no PICTURE SYMBOL phrase is specified).  I could go either way with this; both decision have (unfortunate) side-effects:

· If they are NOT treated the same, then this may cause serious problems for COPY/REPLACING and REPLACE (where they are) and would mean that the same string (e.g. <QQQ>9 used as a COBOL user-defined word would be equivalent to QQQ9, but in a picture character-string they would not be equivalent.

· If they are treated as equivalent, then this means that GR(24) of the Special-Names paragraph needs to be totally revisited as it depends on distinguishing between national and alphanumeric literals to determine when a specific currency symbol may be used. 

Whichever is decided, this needs to be well documented along with its potential side‑effects. 

3) Confirm that hex literals may specify bit patterns from either the compile-time or run-time character set (if different) and then document which is which for each place a (hex) literal may be specified.

4) Move the definition of “currency symbol” from the general rules of the Special-Names paragraph to the Syntax Rules, and then use it to prohibit any two specifications of the currency symbol (whether with or without the PICTURE SYMBOL phrase) from being identical. Make certain that “equivalency” is based on the value of the currency symbol AFTER “mapping” (if any) is done. 

5) Explicitly document that no case mapping is ever done for the currency string (even if it is done for the currency symbol)

6) Explicitly switch the mapping for currency symbols (to determine equivalence) rules from “uppercase” to using Annex D (and say that if a character doesn’t appear there, then no mapping is done).  This needs to be done in both the Special-Names paragraph and the PICTURE clause specifications. 

7) Make it explicit that the Annex D rules are used with the “ANYCASE” argument to intrinsic functions.

8) Explicitly state that within any single picture character-string only one (if any) currency symbol may be used.

9) Fix the definition of text words to allow for picture character-springs that include characters that are not part of the COBOL Character Repertoire.  (I don’t think this should be limited to picture character-strings.  For example, might some of these also appear within “>>IMP” directives?) Specify that NO “case mapping” is done in REPLACE and COPY/REPLACING for characters that are not in the COBOL Character Repertoire (but is done for other characters within the same text word.)

10) Make it explicit that implementors must document which characters not in the COBOL Character Repertoire may (and/or may not) be used for the currency symbol.  Make it clear that what is and is not allowed is totally (explicitly) implementor defined (and not portable).

11) (Possibly) disallow constant names to be used for literals in the Special-names paragraph (possibly anywhere before the Data Division).

12) (Possibly) allow literal-8 of the Special-Names paragraph to be a national literal (if not in this Standard, then in a future Standard).\

13) Figure out which of these changes are Substantive Changes POTENTIALLY AFFECTING and which are not – and document them accordingly.

Reference 4:  

As far as I can tell the only “truly” upwardly compatible solutions to this problem are to

A) Place this entire issue in the “known errors” annex with an indication that no future Standard will “solve” this problem

OR

B) Make it entirely implementer defined (or explicitly undefined) what happens when multiple CURRENCY SIGN clauses define the same (or equivalent) currency symbols. This may (or may not) also include a specification that providing this facility is “optional”. (This would need to be clear that it is only having the same currency symbol in multiple currency sign clauses is optional – not having multiple currency sign clauses.

It is my hope that neither of these “cop out” solutions is used.  Instead, I would recommend that a change proposal be developed to do SOMETHING like the following:

1) Place the “definitions” of “currency symbol” and “currency string” somewhere before existing SR(18). (So they can be used in the following syntax rules. Currently they are (mostly) defined in the general rules.) They do exist already in the definitions portion of the Standard, so this MAY not be necessary – but as they currently seem to be “defined” in the general rules of the special-names paragraph, I would recommend moving them.

2) Add one or more new syntax rules to define “equivalence” of currency symbols (and make clear that these do NOT apply to currency strings – even in the case where literal-8 is not specified). This should include equivalence of upper-/lower-case, hexadecimal (compile-time character set) and non-hexadecimal literals, and (possibly) alphanumeric and national literal representations of the same alphanumeric character.

3) Add a syntax rule that no two currency clauses may specify equivalent currency symbols.

NOTE: 

The current SR(22) of the Special-Names paragraph, which states,

22) ... No two occurrences of literal-8 may be the same value.

Should be removed and should be replaced by a rule that states 

“No two occurrences of the currency symbol – whether specified as literal-7 or literal-8 - may have the same or equivalent values.”

It is this existing rule that leads me to think that the original intent was to disallow this – even when the currency symbol was specified as literal-7 in one currency sign clause and as literal-8 in another. Currently there are no rules against currency symbols specified as literal-7 being equivalent to currency symbols specified as literal-8; nor are there restrictions against two occurrences of literal-7 being equivalent (e.g. “Q” and “q”) and whether such equivalent values do or do not effect the case of the character used in the currency string (as opposed to the currency symbol).

4) Remove the general rule sentence that currently states

“If the currency symbol is a lowercase letter, it is treated as its uppercase equivalent.”

I think that equivalence for characters in a currency string (e.g. currency symbols – not currency strings) should be processed EXACTLY the same as characters in user-defined COBOL words, i.e. UPPER to LOWER and not vice versa. (See “8.1.2 COBOL character repertoire” and Annex D in the ’02 Standard)

5) Make it clear that NO “case folding” is done for currency strings, i.e. that was is specified in the CURRENCY SIGN clause for the currency string, is EXACTLY what is used (for input, output, and determining “compatible data”).  If this is NOT the intent of this clause, then new rules are needed (I think).

6) Resolve the difference between existing SR(18) and SR(22) of the Special-Names paragraph that (currently) allows the currency symbol to be specified by a national literal if it is specified by literal-7 and literal-8 is not specified, but if it literal-8 is specified, then the currency symbol may not be specified by a national literal.  I think, but am not positive, that it is SR(22) that is error.

7) Finally, although neither 02-0128 nor 06-0135 explicitly report a defect with it, it should be verified that any “fixes” related to this problem apply when the LOCALE phrase is used in defining a numeric-edited item as well as when it is not.

I may be mistaken, but I believe that by explicitly disallowing multiple currency sign clauses defining equivalent currency symbols, it will allow for “sort-of” upward compatibility.  Any implementation that does currently allow defining duplicate (equivalent) currency symbols will still be able to AS AN EXTENSION and will be able to specify whether the first, last, or unpredictable currency strings are used.

Reference 5:  

I believe that there is no “upwardly compatible” and logical solution to this problem.  However, I also STRONGLY doubt that any implementation has actually be done where the run-time value is always used – even when the hex value is used at compile-time.

NOTE:

Personally, I am unaware of any implementation that actually does allow for a different run-time character set to be used than the compile-time character set UNLESS the specification of the run-time environment is actually defined at compile-time.  I know of several implementations that allow for compile-time use of (8-bit) ASCII with run-time use (or emulation) of EBCDIC.  However, for each compiler that supports this, you must tell the compiler (at compile-time) that EBCDIC is the intended run-time environment. In theory, the Standard allows for a “not known at compile-time” run-time environment, but I simply don’t know of any existing implementations of such.  If none do exist, I believe that this change will have no impact on existing implementations or applications.

I recommend that SOMETHING like the following changes (corrections) be made to the Standard:

1) Check for all occurrences where a general rule is made to define that hexadecimal formation is defined as using the run-time character set values and add a qualifier saying that this is used UNLESS specific rules for a literal state otherwise.

2) Find all uses of literal-n where it can be specified using the hexadecimal format.  If this does really “resolve” at run-time, then do nothing.  If, however, this is really a “compile-time” issue (such the currency symbol or a constant used a replication factor), then add a new rule saying that when the literal is specified in hexadecimal formation that the compile-time value is used.

3) In theory, this could be associated with a FLAG-nn feature (to flag only hex literals associated with compile-time values).  However, as I really do NOT think that any implementation did anything else with this, I don’t really think that a flagging facility is needed for this “potentially effecting” substantive change.

Discussion at meeting 275:

Because any change affecting these issues would pose significant risk of incompatibility within the standard if the changes were made in a corrigendum, the committee concluded that the changes needed to resolve them were appropriately deferred to the revision.  

Detailed Responses to References:  

Reference 2:  
Duplicate currency strings are allowed in the current standard.  No action in this regard is planned for a corrigendum, as any specification could have inappropriate impact on existing programs (for example, implementations that chose the first such value would no longer work after application of the corrigendum.  
For the revision, the recommendation is being made to revise the rules to allow duplicate currency strings explicitly, but each such duplicate currency string must be associated with a currency symbol that is unique within the program after case mapping and after mapping among alphanumeric and national character sets.        

Reference 3:  

No change is appropriate for a corrigendum.  The following recommendations are being made for a future revision:  

Item 1:  Revise the rules to clarify that both literal-7 and literal-8 may be national literals, and that currency symbols expressed as national literals may be directly included in PICTURE character-strings.  .     

Item 2 through (first) Item 5:   Revise the rules to clarify that currency symbols must be unique within a program after case mapping and after mapping among alphanumeric and national character sets.  
(First) Item 6:  Revise the rules to clarify that the value of a currency string is not converted in any way for output, input, and data comparison and conversion purposes.  Uppercase and lowercase instantiations of the same character can be used as currency strings in a given program provided BOTH of them specify unique currency symbols.  The same is true for alphanumeric and national representations of the same charcter.  When a CURRENCY SIGN clause does not include the PICTURE SYMBOL phrase, an uppercase character as both the currency string and the currency symbol is treated as equivalent to its corresponding lowercase character for purposes of matching with the contents of a PICTURE character-string.   Thus, uppercase and lowercase instantiations of the same character are equivalent, and for the revision the rules are being revised to make it clear that programmatic comparisons between the currency symbol in the picture string and picture symbols in CURRENCY SIGN clauses are based on lowercase equivalence.  

(Second) Item 5:  Revise the rules to clarify that a currency symbol may be any character from the computer's coded character set.   It is believed that Syntax Rule 2 of the PICTURE clause is incorrect in the current standard in limiting the contents of a PICTURE character-strings to characters from the COBOL character repertoire, and that it was the intent of the standard to allow such characters as the yen (¥), UK pound (£), and Euro (€) signs to be used as picture symbols.  It is also believed that the relevant rules for the CURRENCY SIGN clause are insufficiently explicit on that point.  

Provide a mechanism whereby any specified characters from the computer's coded character set may be treated as if it were a basic special character (and thus part of the COBOL character repertoire) during operations associated with REPLACE and with COPY with the REPLACING  phrase).  This will enable character strings containing (for example) UK pound, yen, or Euro signs to be treated as text-words in that context.  
(Second) Item 6:  Revise the rules to prohibit the use of hexadecimal literals as currency symbols; hexadecimal literals may be used as currency strings so long as the PICTURE SYMBOL phrase of the CURRENCY SIGN clause associates a unique currency symbol with it. 

Other cases in which hexadecimal literals might be allowed by the rules, but in which they would be inappropriate, are not addressed in this document.  

Item 7:  Revise the rules to clarify that only one given currency symbol may be used in a given PICTURE character-string.   

Item 8:  No general prohibition against forward references is known to exist.  No restriction preventing the use of constant-names as either the currency string or the currency symbol is intended.  No change is needed.   
Item 9:  Extended letters that are capable of being used in COBOL user-defined words are currently permitted in PICTURE character-strings as currency symbols.  They are part of the COBOL character repertoire.  No change is needed.  
Item 10:  Revise the argument rules for the NUMVAL-C intrinsic function to clarify the intent using more-established terminology, that is, if the ANYCASE keyword is specified, the intrinsic function is informed that that uppercase and lowercase instantiations of the same character are to be treated as equivalent, and if the ANYCASE keyword is NOT specified, uppercase and lowercase instantiations of the same character are to be treated as separate characters.  

Reference 4:
See response to Reference 2.  

Reference 5:  
Revise the rules to clarify that duplicate currency strings are explicitly allowed, so long as each such duplicate currency string is associated with a currency symbol unique within the program, and to emphasize that the currency string is presented, and expected to be, exactly as coded in the CURRENCY SIGN clause for purposes of input, output, and cmpatibility of data.  

 .   

PL22.4 Determined Nature of Defects:  

PL22.4 believes the fundamental issues to be appropriately summarized as follows:    

1)    National literals are allowed as currency symbols according to the rules for the CURRENCY SIGN clause, but national characters are not expressly allowed in PICTURE character-strings.  The PICTURE rules should be clarified to reflect the ability to use national characters in the PICTURE character-string.  .  
2)    It is not clear that the value of a currency string, for purposes of input, output, and data comparison, is exactly as coded in the program, with no case mapping and no conversion among alphanumeric and national character sets.  This needs to be clarified.  
3)    Hexadecimal literals should be permitted as currency strings so long as there is an associated currency symbol represented by an alphanumeric or national literal that is not a hexadecimal literal.   in the PICure changes associated with each of the issues raised in the original defect report and in the two follow-on documents raise considerable risk of changing the behavior of programs written in conformance to the current standard, the committee dcomliant with thefour documents 
4)    Currency symbols should be unique within the program, and that uniqueness should extend to characters equivalent because of case mapping and because of mapping among alphanumeric and national character sets.  

5)    The rules are currently ambiguous as to what happens when "$" is specified  as a currency symbol in the CURRENCY SIGN clause,  PL22.4 recommends that if "$" is an explicitly-declared currency symbol in the CURRENCY SIGN clause, the "default" use of "$" as a currency symbol is overridden by the explicit specification.  

6)    The PICTURE syntax rules currently specify that the contents of a PICTURE character-string must be characters from within the COBOL character repertoire.  Such rules should be expanded to include the possibility of a character from outside that repertoire in the single case of a currency sign.  

7)    The rules do not preclude the use of different currency signs within the same PICTURE character-strings.  This should be precluded by the rules.   

8)    According to rules associated with COPY and REPLACE, it appears that there is no conforming mechanism whereby non-COBOL characters are properly identified as part of text-words for the replacing actions of those statements.  The specifications should be modified to allow this.  
9)    The argument rules for the NUMVAL-C function use undefined terms regarding the case mapping expected with and without the ANYCASE keyword.  While the committee believes the specifications are not ambiguous, changes are recommended for the revision to clarify them using terms that are unambiguous in the context of the standard.  bring the terminology 

Because any change affecting these issues would pose significant risk of incompatibility within the standard if the changes were made in a corrigendum, the committee concluded that the changes needed to resolve them were appropriately deferred to the revision process, and has forwarded the recommended specific changes to ISO/IEC JTC1/SC22/WG4/OWG-1 for consideration and processing. 
In addition, the committee notes the concerns about the use of undefined terms regarding case mapping in the argument rules for the NUMVAL-C function relative to the function of the ANYCASE keyword argument. While the committee believes the specifications are not ambiguous, changes are recommended for the revision to clarify them using terms that are unambiguous in the context of the standard. 

 .   .  

Changes Recommended for a Technical Corrigendum:  

    None.  

