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PROPOSED REVISION:

This proposal resolves the current ambiguities related to the term 'integer'

JUSTIFICATION:

See documents J4/98-0488, 99-0497.

COMPATIBILITY:

This proposal is compatible with ANSI X3.23-1985 as amended by ANSI X3.23a-1989 and ANSI X3.23b-1993.

DISCUSSION: 

1. Reference 3 proposes radical and massive changes, caused by the introduction of new meta-terms assumed to be necessary to resolve ambiguities. I believe that much of the confusion can be resolved by understanding and clarifying that 5.1.3 refers to the term "integer-n" used in general formats, while 5.4 deals with the use of the word "integer(s)" in syntax rules (and general rules?) to specify constraints for identifiers, literals, and arithmetic-expressions. 

Some clarification is needed in 5.4 to more precisely define the scope of that section and to specify the restrictions in such a way that compile-time checking is possible.

I don't think we need new terms like "integer-operand" and "integer-literal". An "integer-operand" is a literal, an identifier or an expression in the formats anyhow, and the rules would still have to refer to these meta-terms. The meta-term integer-n, on the other hand, is then unambiguous, as defined in 5.1.3.

2. Reference 3 suggests to change the definition of "integer" in such a way that 

1. the allowable values of an integer-literal will be specified in the Syntax Rules; 

2. an integer-literal may always be signed even when used in a General Format. 

I'm opposed to these changes. They would, for example, allow negative values, which are not covered by the current rules, and there may be other implications, which we are not aware of now.

3. Reference 3 raises the question of introducing the concept of "runtime integers". 

I'm afraid we have to distinguish between usage of the term "integer" in syntax rules and general rules. When a syntax rule says that an operand must be an integer, I'd assume that the compiler must reject any specification that potentially results in a non-integer value at runtime. When it's used in a general rule, we would probably have to raise an exception when a value is non-integer; I'm not sure whether there are any such cases, therefore I'm restricting this definition to syntax rules only and in a way that can be checked at compile-time

Meeting 222:

The proposals, references 3 and 4, were discussed. There was consensus that the changes proposed in reference 3 are not feasible, and possibly not necessary either. Mr. Reimann was directed to update his paper (reference 4), reflecting the discussion.

Pre-Meeting 223:

I got some comments from Don Schricker, which made sense to me. I made the suggested changes.

Meeting 223:

The open issue was resolved by deleting sub-rule c) of rule 2 in proposal item 4. It was also determined that old rules 5 and 6 are still needed.  The proposal was rewritten as 00-0195 and submitted for further discussion.

After further discussion and significant modifications (mainly editorial), the proposal was passed by a vote of 10-0.  The proposal was rewritten by Mr. Nelson as 00-0216 and added to the combined change proposal.

PROPOSED CHANGES: 

1. Pages 32 and 33, 5.1.3 Operands, delete second paragraph and change third paragraph, excluding the table, to read:

"Any term listed below refers to an instance of the corresponding element as described in the text referenced under the column labeled 'described in'. Such instances of the term are represented in lower-case and suffixed with a number (n = 1, 2, …) for unique reference."

2. Page 33, 5.1.3 Operands, insert the following in the table before the row starting with "Expression':

"Argument

15.2, Arguments

argument-n"

{currently missing; has nothing to do with integers}
3. Page 33, 5.1.3 Operands, delete entry "integer-n" in the terms column and insert the following in the table before the row starting with "Literal':

"Integer

5.4, Integer operands

integer-n"

[Add an index entry "integer-n".]

4. Page 35, change the header of  5.4 from "Integers" into "Integer operands" and replace the text as follows:

"

1) When the term 'integer-n' (n = 1, 2, …) is used in a general format and associated rules, it refers to a fixed-point integer literal that shall be unsigned and non-zero unless otherwise specified in the associated rules.

2) When the term 'integer' is used as a constraint for an operand in a syntax rule, then

a) if  that operand is a literal, it shall be an integer literal, as defined in 8.3.1.2.2.1; 

b) if  that operand is a data-name or an identifier, it shall reference one of the following:

1. an integer intrinsic function,

2. a fixed-point numeric data item, other than an intrinsic function, whose description does not include any digit positions to the right of the radix point.

3) When the term 'integer' is used as a constraint for an operand in a general rule, that operand shall evaluate at runtime as follows:

a) If native arithmetic is in effect, the implementor shall define when the operand is an integer.

b) If standard arithmetic is in effect, the operand shall be equal to a standard intermediate data item that has the unique value zero or whose decimal fixed-point representation contains only zeros to the right of the decimal point.

NOTES

1 If the value of the exponent is greater than 31, the value of the standard intermediate data item is an integer.

2 If the value of the exponent is less than 1 then the value of the standard intermediate data item is not an integer."

"

[Add an index "integer" with a subordinate entry "in general formats and rules" to point to 5.4.]

5. Page 88, 8.3.1.2.2.1, Fixed-point numeric literals, rule 3, delete the last sentence.


6. Page 88, 8.3.1.2.2.1, Fixed-point numeric literals, add a new paragraph at the end as follows and add an index "integer literal" to point to this:

"An integer literal is a fixed-point numeric literal that contains no decimal point."


7. Page 499, 14.10.27.2, PERFORM statement, replace Syntax Rule 3 by "Each literal shall be numeric." (just editorial; has nothing to do with integers)

8. Page 688, B.1 Implementor-defined language element list, 124, Native arithmetic, change parenthetical to "when an operand is an integer" and change the reference to "5.4 Integer operands".

RESOLVED ISSUES

1. The term integer-n is defined in 5.1.3. All the other kinds of operands refer to a definition in the language fundamentals. The definition in 5.1.3 has been clarified, and an index entry for "integer literal" was added.

2. If we need to cover general rules, then we have to add a runtime exception, and we have to find all instances of such usage. General rules are now covered, and a separate assignment deals with specific instances.

3. Does J4 wants to allow a floating-point numeric literal as an integer operand, like 2E6? J4: No.

4. So far we have not found any evidence for a syntax rule constraining an arithmetic expression, so J4 decided to delete the proposed rule 2c in section 5.4 in proposal item 3. 
OPEN ISSUES

1. None

