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SUBJECT:

DIVIDE general rules

AUTHOR:

Donald F. Nelson
REFERENCES:


a) CD 1.7, October 1999.

b) 99-0175, Update general rules of the DIVIDE statement (Ebbinkhuijsen)

c) 99-0291, DIVIDE general rules (Nelson)

d) 99-0381, DIVIDE general rules (Nelson)

e) 99-0533, DIVIDE general rules (Nelson)

PROPOSED REVISION:
This proposal rearranges and rewords the general rules for the DIVIDE statement to be organized under specific formats and to be more accurate in regard to size errors and storing values.

JUSTIFICATION:

As it is now, the rules are jumbled. 99-0175 added headers, but left them in the wrong order (supposed to be from most inclusive to least inclusive).  This proposal orders and rewords them correctly.  Also, there are too many "shalls" where present tense should be used.  And, the wording is not quite right in most of the rules, so I redid them.

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

DISCUSSION:

Meeting #219

I had developed this proposal but had not mailed it out.  During discussion of 99-0175 I was asked to include any new information from that proposal.  That caused me to rethink the proposal entirely.

Meeting #220

It was decided to move format 1's rules to the front.  Also, to make subrules for initial evaluation showing the steps in order.  Other minor changes were suggested and I volunteered to rewrite the proposal.  I decided that the rules for 14.7.8 should be for more than multiple results.  They also apply to a single result.  I used some words such as "if the size error condition is raised" without going into details because 14.8.2 is quite clear that this happens only if SIZE ERROR or NOT SIZE ERROR is specified.  When this proposal is passed, I plan on doing the same sort of changes to the other arithmetic statements.

Meeting #222

The proposal (99-0533) was discussed and it was decided to put the rules for storing multiple results under arithmetic statements.  Other minor changes were suggested, and the proposal was passed unanimously (10-0).  I was directed to revise the proposal as 99-0591 and provide it for the committee for review.  This is the review copy.

PROPOSED CHANGES TO BASE DOCUMENT:

1. Page 406, 14.7.8, Multiple results in arithmetic statements, delete (being moved to 14.8.4the book update will catch all of the cross-references – which will be changed to 14.8.4 where appropriate).

2. Page 416, 14.8.4, Arithmetic statements, add the following as item 4:

"4)
The arithmetic statements may have single or multiple resultant identifiers.  These statements have common rules for storing in the resultant identifiers.  The execution of these statements proceeds in the following order:

a) The initial evaluation of the statement is done and the result of this operation is placed in an intermediate data item. If standard arithmetic is in effect, a standard intermediate data item is used. Otherwise, an implementor-defined intermediate data item is used. The rules indicating which data items or literals are part of this evaluation are given in the rules for the individual statements. All item identification for the data items involved in the initial evaluation is done at the start of the execution of the statement. If the size error condition is raised during the initial evaluation, none of the resultant data items are changed and execution proceeds as indicated in 14.8.2, ON SIZE ERROR phrase and size error condition.


b) If the size error condition was not raised during the initial evaluation, the intermediate data item is stored in or combined with and then stored in each single resulting data item in the left-to-right order in which the receiving data items are specified in the statement. Item identification for the receiving data items is done as each data item is accessed unless it was already done in step a.  If the size error condition is raised when attempting to store in a resulting data item, only that data item remains unchanged and processing proceeds to the next resulting data item to the right."

3. Pages 451 and 452, 14.10.11.3, DIVIDE statement, replace the general rules with the following:

"ALL FORMATS

1) When native arithmetic is in effect, the quotient is the result of dividing the dividend by the divisor.  When standard arithmetic is in effect, the quotient is the result of the arithmetic expression


(dividend / divisor)

The values of dividend and divisor are defined in the following general rules.
2) The process of determining the dividend and determining the divisor consists of the following:

a) The dividend is identifier-2 or literal-2. The divisor is identifier-1 or literal-1.

b) If an identifier is specified, item identification is done and the content of the resulting data item is the dividend or divisor.

c) If a literal is specified, the value of the literal is the dividend or divisor.

3) Additional rules and explanations relative to this statement are given in 14.7.7, Overlapping operands; 14.7.9.1, Incompatible data; 14.8.1, ROUNDED phrase; 14.8.2, ON SIZE ERROR phrase and size error condition; and 14.8.4, Arithmetic statements.


FORMAT 1

4) The evaluation proceeds in the following order:
a)
The initial evaluation consists of determining the divisor.
b)
This divisor is used with each dividend, which is each identifier-2 proceeding from left to right.  Item identification for identifier-2 is done as each dividend is determined.  The quotient is then formed as specified in general rule 1 and stored in the corresponding identifier-2 as indicated in 14.8.4, Arithmetic statements.

FORMATS 2 AND 3

5) The evaluation proceeds in the following order:

a)
The initial evaluation is determining the divisor and determining the dividend.
b) The quotient is then formed as specified in general rule 1 and stored in each identifier-3 as specified in 14.8.4, Arithmetic statements.


FORMATS 4 AND 5

6) The evaluation proceeds in the following order:

a)
The initial evaluation is determining the divisor and determining the dividend.
 
b)
The quotient is then formed as specified in general rule 1 and stored in identifier-3 as specified in 14.8.4, Arithmetic statements.

c)
If the size error condition is not raised, a subsidiary quotient is developed that is signed and derived from the quotient by truncation of digits at the least significant end and that has the same number of digits and the same decimal point location as the data item referenced by identifier‑3. The remainder is calculated as indicated in general rule 7 and is stored in the data item referenced by identifier-4 unless storing the value would cause a size error condition, in which case the content of identifier‑4 is unchanged and execution proceeds as indicated in 14.8.2, ON SIZE ERROR phrase and size error condition.  Item identification of the data item referenced by identifier‑4 is done after the quotient is stored in the data item referenced by identifier‑3.
7) When native arithmetic is in effect, the remainder is the result of multiplying the subsidiary quotient and the divisor and subtracting the product from the dividend.  When standard arithmetic is in effect, the remainder is the result of the arithmetic expression


(dividend – (subsidiary-quotient * divisor))

where the values of dividend and divisor are defined in general rule 2 and where subsidiary-quotient represents the subsidiary quotient as defined in general rule 6."
INDEX

No changes.

RESOLVED ISSUES:
1.
I changed lots of "shalls" to "is" – that is, I used present tense.  This seems to be more correct to me.


[Nobody complained.]

2.
The reordering follows our basic rules on this.  It does seem a little strange to have format 1 at the end.


[I moved it to the front.]


3.
I am assuming that with formats 4 and 5 when the subsidiary quotient is formed there is no possibility of a size error (since the real one worked OK).



[The committee agreed ]

OPEN ISSUES:
None.
