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PROPOSED REVISION:
Certain rules of standard arithmetic should apply even for date items with usage FLOAT-xxx.

JUSTIFICATION:
From Appendix C.16 Standard Arithmetic:

Another point to be noted is that when standard arithmetic is specified, if any part of an arithmetic expression is implementor-defined then the remainder of the arithmetic expression is still evaluated according to the applicable rules. For example, in the expression

13 + A ** 0.4

whatever the implementor-defined value of A ** 0.4 is, the result of the entire expression will be exactly the result of adding 13 to that value according to the rules for evaluating arithmetic expressions. If the value of A ** 0.4 is 103.698974 then the value of the full expression will be 116.698974.
COMPATIBILITY:
This feature is compatible with ANSI X3.23-1985 as amended by ANSI X3.23a-1989 and ANSI X3.23b-1993.

DISCUSSION:
Initial Investigation

This issue has a long history

During the development of standard arithmetic the topic of floating-point data items was raised several times.  One thought was that, as in the JOD, the presence of even one floating-point data item in an arithmetic expression would force all of the evaluation of the expression to be implementor-defined.   (JOD 1998, page III-8.4-2, paragraph 8.4.1, Intermediate Data Items, rule 3.)  When working on adding standard arithmetic to the working draft revised standard, this was given considerable consideration and ultimately rejected.  Instead we ended up with what is described in the appendix.  There are no normative rules that explicitly state this because it follows from the specification of standard arithmetic (11.9.1, ARITHMETIC CLAUSE) and how expressions are evaluated (8.8.1.3, Standard arithmetic).

More specifically, paragraph 8.8.1.3, Standard arithmetic, has two rules that support this approach.  The first rule states that all operands are converted into sidis (sidi = standard intermediate data item).  The second rule allows for the setting of the EC-SIZE-OVERFLOW or EC-SIZE-UNDERFLOW exception condition as appropriate.  It may be that something is needed about truncation, but I am not sure.  See proposal item 1.
Following is a recapitulation of some of the arguments.

The performance of standard arithmetic is expected to be poor

Standard Arithmetic is expected to have poor performance, when compared to native arithmetic.  The feeling was that by specify Standard Arithmetic the programmer understood the consequences.  Therefore, even if an operation or an operand was implementor-defined, all the other behavior of the expression was to be standard – SO AS TO GET THE BEST POSSIBLE RESULT. See the justification for an example.

Just because an operand or operation is implementor defined, does not mean it will yield garbage

Implementor-defined does not mean that the implementor will give vaguely related or totally unrelated approximation.  In most cases of addition, subtraction and multiplication, there will be no loss of precision and most current implementations will give the same, correct results.  Division is a problem and was one of the driving factors for having standard arithmetic.

It is not expected that there will be many cases when an operand will be truncated or overflow when it is moved to an sidi

CD 1.7 contains several data types that the implementor may define to have more digits or precision and/or greater absolute magnitude than can be contained in an sidi.  However, given the precision and allowable absolute magnitude of the sidi, there will be very few cases where the value contained in the FLOAT-xxx or BINARY-xxx data item will not be contained in sidi.  For most addition, subtraction, and multiplication the number of digits of precision will easily fit in the 32 digits.  If the expectation is that there will be many cases when the absolute magnitude will exceed 10**99, then the definition of sidi should be revisited.

Don’t discard a useful feature for a rare occurrence

For those few cases where standard arithmetic has been specified AND the value contained in the data item will raise an EC-SIZE-xxx, it is not worth excluding these date items from standard arithmetic.

It’s easier to switch methods of arithmetic than to switch usages

As originally proposed, and as proposed below, the same data items can be used in both methods of arithmetic.  If the rules remain as is, then if a program uses FLOAT-xxx and the user now want to use standard arithmetic, it means changing the usages.

PROPOSED CHANGES TO BASE DOCUMENT:
1. Page 132, paragraph 8.8.1.3, Standard arithmetic, rule 1.  Add sentence at the end of the paragraph:

The value is truncated to 32 significant digits.

[Author’s note: I am not sure that the above this is needed.  The wording is based on the language in 8.8.1.3.2 Addition. jsw]

2.  Page 196 paragraph 8.8.1.3, Standard arithmetic, rule 2.  Delete the last sentences so the paragraph reads as follows:

2)
If the STANDARD phrase is specified, the techniques used in handling arithmetic expressions, arithmetic statements, the SUM clause, and certain integer and numeric functions shall be those specified for standard arithmetic.

SUBSTANTIVE CHANGES (NOT AFFECTING):
SUBSTANTIVE CHANGES (POTENTIALLY AFFECTING):
OBSOLETE LANGUAGE ELEMENT LIST:
ARCHAIC LANGUAGE ELEMENT LIST:
IMPLEMENTOR-DEFINED LANGUAGE ELEMENT LIST:
PROCESSOR-DEPENDENT ELEMENT LIST:
UNDEFINED LANGUAGE ELEMENT LIST:
INDEX:
RESOLVED ISSUES:
OPEN ISSUES: 

NONE.

