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PROPOSED REVISION:

Clarify the order of expression evaluation

JUSTIFICATION:

Comment 5 in 98-0484 states:

1. Side effects / expression evaluation / item identification:
a.    Page 114,  8.8.1.1, Native and standard arithmetic

Given that the standard allows side effects from functions, inline methods, and object property references; and also claims  that expressions have portable results with standard arithmetic; and that item identification is well defined; the expression evaluation rules in 8.8.1.1, page 114,  are too loose.  

For example, consider the expression:

    A + A + (B + B)

The current rules do not imply whether the A's or the B's are added first.

Another ambiguous example:

    (A + A) + B + (C + C)

It is clear that the A's are added first, but whether the next operation is an add of B to the intermediate result, or the add of the C's is next, is not determinable from the standard.

b.    The material on item identification in 14.7.3 on page 386, is also ill-defined, if the above ambiguous expressions are used as subscripts, arguments, or reference modifications.  In addition, section 14.7.3 is ambiguous in its own right.  

For example, consider a three dimensional table T, a function F, and an object Obj supporting method M, and a variable length group G.  It is completely unclear from 14.7.3 how item identification works for the following example:


Move T( Function Length(G), F() + 1, Obj::M())  to ...

Is F() evaluated first, since function evaluation is highest in the list on 14.7.3?  Or are subscripts evaluated left-to-right, implying that Length(G) is first?  On the other hand, length evaluation for groups is specified to occur after subscripts.  But the length evaluation for the group is done with FUNCTION LENGTH, and functions are evaluated at the highest priority other than locale identification...  

Another example:

              Move T( F() + (Obj::M() + 1), 2, 3) to ...

In this case, 14.7.3 specifies that functions are evaluated before method invocations, implying that F() is the first evaluation. But 8.8.1.1 specifies that the most deeply nested parenthesized subexpression is evaluated first, thus Obj::M() is first to be evaluated.  So 14.7.3 and 8.8.1.1 are in conflict.

c.    It is probably the case that all the holes in expression evaluation and item identification cannot be resolved in time, given that side effects exist.  

We  have the following choices:

1)   attempt to plug all the holes, delaying the standard until this work is done

2)   disallow side effects

3)   declare that for expressions or item identifications containing function references or inline method invocations that have side effects, the results are undefined or implementor-defined.

I recommend choice 3.

Rationale:

- Choice 1 may not be achievable at all;  if it is, it would take too long. 

- Choice 2 is too severe a restriction.  We would have to remove static data from functions and methods.  In fact, methods would not even be able to modify instance variables.

- Choice 3 is practical, and has been accepted for years by users.  For example, this is the approach used by C/C++.   Also, COBOL users have been living with the fact that all expressions have implementor-defined results in COBOL 85, 74 and 68.  In choice 3, the new COBOL standard would be  continuing this status for expressions that include operations with side effects, but expressions involving only data names and literals would have portable results under standard arithmetic.   

J4 direction from meeting discussion:

Implement choice 1.  Make the rules clear on this topic.

The following motion, made by Mr. Reimann and seconded by Mr. Nelson, was approved 4-3:

In the expression A + A + (B + B), the rules should be such that the first operation is the addition of A + A.

Suggestions for detailed work:

· Rework rules 1 and 2 in 8.8.1.1, Native and standard arithmetic.  Think about moving the last sentence of rule 2.

· Look at where item identification is done for an expression - each item should be evaluated as it is identified.

· Do a parallel thing for boolean expressions.

COMPATIBILITY:

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

DISCUSSION:

Meeting #

PROPOSED CHANGES TO BASE DOCUMENT:

 AUTONUM 
Page 124, 8.8.1.1, Native and standard arithmetic, rule 1, 

a.  second sentence, change to read:

"Operations within parentheses are executed before operations on the parenthesized expression."

b. last sentence, make into a separate rule, renumbering the rules that follow, and change in part to read:

"When operands are at the same level of inclusiveness, whether parenthesized or not, the following hierarchical ..."

 AUTONUM 
Page 124, 8.8.1.1, Native and standard arithmetic, rule 3 (old rule 2), make the first sentence into a NOTE that follows the second sentence.

[That's what has been done in 8.8.2, Boolean expressions.  Another alternative is to delete the first sentence altogether.]

 AUTONUM 
Page 124, 8.8.1.1, Native and standard arithmetic, add a new rule between rules 3 and 4 (old rules 2 and 3), renumbering the rules that follow:

"4)
Item identification is done for each identifier that is an operand of an expression when its value is needed for the evaluation of the expression.  The evaluation of that identifier is done immediately after its item identification."

 AUTONUM 
Page 129, 8.8.2, Boolean expressions, rule 5a, change in part to read:

"Expressions within parentheses shall be evaluated before the parenthesized expression is used in the evaluation of a more inclusive expression.  Within parentheses, evaluation shall..."

 AUTONUM 
Page 129, 8.8.2, Boolean expressions, rule 5b, change the lead-in to read:

"The precedence of operations at the same level of inclusiveness, whether parenthesized or not, is:"

 AUTONUM 
Page 129, 8.8.2, Boolean expressions, rule 5, add rule 5d as follows:

"d)
Item identification is done for each identifier that is an operand of an expression when its value is needed for the evaluation of the expression.  The evaluation of that identifier is done immediately after its item identification."

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


Item identification

8.8.1.1, new rule 4







8.8.2, new rule 5d

SUMMARY OF CHANGES MADE TO ADOPT JOD 1993:
Not applicable
RESOLVED ISSUES:
None
OPEN ISSUES:
None

