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SUBJECT:
Compile-time arithmetic expressions
AUTHOR:

Donald F. Nelson
REFERENCES:


1. CD 1.5, April 1999, with changes in the combined change proposal #1

2. 98-0481, CD 1.4 quality review comments – 10/1/98 (Wallace)

3. 99-0287, Compile-time arithmetic expressions (Nelson)

4. 99-0325, Compile-time arithmetic expressions (Nelson)
PROPOSED REVISION:
This proposal changes the rules for compile-time arithmetic expressions to disallow exponentiation and clarifies the final result.
JUSTIFICATION:

1.
Ref 2 item 3

"Page 50, 7.2.5, Compile-time arithmetic expressions:

The definition of compile-time arithmetic expressions allows syntax that is too general.  


Further, Rules 2 and 3 conflict and are somewhat ambiguous - on the one hand standard arithmetic is to be used, but on the other hand rule 3 specifies truncation rules that are inconsistent with the standard arithmetic rules.


It does not make sense to allow completely general arithmetic expressions, but then truncate the result  of each arithmetic operation to an integer.  E.g. why even allow intrinsic functions in compile time expressions, if functions like SIN() will be truncated to 0 or 1?  (Assuming this is what is meant by rule 2.)

{{ intrinsic functions are not allowed.  Only literals. }}

Suggestion:


Allow compile time expressions to contain only:


   integer literals and integer compilation variables


      +, - , /, * operations

{{ probably a good idea – it can be expanded later if everyone agrees – but once you put in a divide all bets are off unless you keep only the integer part }}

There may be inconsistencies between 7.2.5 and the size erorr rules.  


Page 396, 14.8.2, SIZE ERROR, second paragraph, specifies the ways size error can exist "for the arithmetic operations that take place in developing and storing the result of that arithmetic statement.

Item 4 addresses size error when a value exceeds the size of the standard intermediate data item "when standard arithmetic is specified for the source unit".   If standard arithmetic is retained for compile-time arithmetic expressions, the words of item 4 need to include the case of size error resulting from rule 5 in 7.2.5 for a compiler directive (rather than a statement) and the effect needs to be defined (obviously, size error is not enabled and there is no applicable declarative).  


Of course, it's not possible to "raise" a size error at compile time, but this is the specified effect when compiler directives use the rules for standard arithmetic."


{{ none of this makes any sense to me.  There is no relation between these rules.  With my changes, there is no resultant identifier and you are not allowed to specify an expression that would cause an overflow or an underflow or division by zero.}}
COMPATIBILITY:
This feature is compatible with ANSI X3.23-1985 as amended by ANSI X3.23a-1989 and ANSI X3.23b-1993.

DISCUSSION:

Meeting #218


The committee took this straw vote:
Exponentiation should not be allowed in compile-time arithmetic expressions.


Yes
No
Abstain

All present
7
0
0

Voting members
5
0
0

Meeting #220

The committee took this straw vote:
For compile-time arithmetic expressions, truncation to an integer shall take place only at the end of the expression and not for each operation.


Yes
No
Abstain

Voting members
2
0
4


After further discussion the vote was taken again.


Yes
No
Abstain

Voting members
4
2
1

The literals specified in a compile-time arithmetic expression shall be restricted to integers.


Yes
No
Abstain

Voting members
3
3
1

I revised the proposal in accordance with the direction given.  This revision (99-0325) replaces 99-0287.

In the discussion of 99-0325, many more changes were made and the proposal passed 7-0.  I was directed to rewrite the proposal as 99-0330 and provide the revision for committee review.
PROPOSED CHANGES TO BASE DOCUMENT:

Page 49, 7.2.5, Compile-time arithmetic expressions, the entire paragraph with the following:

"A compile-time arithmetic expression may be specified in the DEFINE and EVALUATE directives, in a constant conditional expression, and in a constant entry.


7.2.5.1  Syntax rules

1) Compile-time arithmetic expressions shall be formed in accordance with 8.8.1, Arithmetic expressions with the following exceptions:



a)
The exponentiation operator shall not be specified.

b) All operands shall be fixed-point numeric literals or arithmetic expressions in which all operands are fixed-point numeric literals.

c) The expression shall be specified in such a way that a division by zero does not occur and the value of the standard intermediate data item after each operation is within the range specified in 8.8.1.3.1.1, Precision and allowable magnitude.

7.2.5.1  General rules
1) The order of precedence and the rules for evaluation of compile-time arithmetic expressions are shown in 8.8.1, Arithmetic expressions. Standard arithmetic shall be used for all arithmetic operations.
2) The final result of the arithmetic expression shall be truncated to the integer part of the value as specified in 15.36, INTEGER-PART function and the resultant value shall be considered to be an integer numeric literal.

1. Page 52, 7.2.8.3, DEFINE directive, add new general rule as follows:
2. "9)
If the operand of the DEFINE directive consists of a single numeric literal, that operand is treated as a literal, not as an arithmetic-expression."
[Note that a SR referencing 7.2.5 was added last meeting.]

3. Page 54, 7.2.9.3, EVALUATE directive, add new general rule after FORMAT 1 as follows:
4. "1a)
If an operand of the EVALUATE directive consists of a single numeric literal, that operand is treated as a literal, not as an arithmetic-expression."

[Same comment as above.]
5. Page 144, 8.12, Compiler-directive reserved words, add '/' at the end.

6. Page 243, 13.9.2, Constant entry, add a new syntax rule as follows:

7. "0)
If the operand of the constant entry consists of a single numeric literal, that operand is treated as a literal, not as an arithmetic-expression."
INDEX:
No changes.

RESOLVED ISSUES:
None.

OPEN ISSUES:
None.

