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PROPOSED REVISION:


This proposal resolves the current ambiguities and unresolved items related to the term 'integer'.





JUSTIFICATION:


See document J4/98-0488.





COMPATIBILITY:


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





DISCUSSION: 


a. In document J4/98-0488, it is suggested to introduce the term "integer-expression", to be used in General Formats  and Syntax Rules/General Rules where the 6 forms of 'integer' as defined in 5.4 are applicable. I prefer to use the term 'integer-operand' instead.





b. I add the suggestion to also introduce the term 'integer-literal' which can be used in Syntax Formats, and to return to the original meaning of the word 'integer': a 'whole number'.





c. COBOL-85 requires an integer when specified in a General Format to be unsigned and greater than zero (page III-12. I suggest to change this in such a way that 


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


- an integer-literal may always be signed even when used in a General Format. This makes life much easier. After all, what is wrong with e.g. PERFORM +3 TIMES? 





d. Item 3.a of J4/98-0488 suggests that the principle that an 'integer' can be a run-time concept is probably a mistake. I don't think so: run-time integer-operands do exist. We could try to restrict this, e.g. by demanding that all operands of an arithmetic expression being used as a subscript shall be integer-literals and integer-identifiers, but that doesn't help: the expression 2 / 3 does not result into an integer… Instead, we should find the places where a run-time detectable integer-value is not allowed, and specify it there, including what happens when the result is not an integer.


This is described as an Open Issue.








If these concepts are accepted by J4, a great number of changes will be necessary (although most of them will probably have the same wording). To avoid this in this phase where changes are still likely to be expected, I have chosen to define the essentials and to show some of the necessary changes, so J4 can have an idea of what these changes will look like.





I am prepared to make a complete proposal when J4 has made the essential decisions. Don Schricker has offered to co-operate with me.





PROPOSED CHANGES (NOT ALL INCLUDED YET): 


{A. To define the essentials}





1. On page 32, 5.1.3 Operands, change the first sentence of the first paragraph to read:


"An operand is an argument, an expression, a literal, or a reference to data."


{arguments are currently missing}





2. On page 32, 5.1.3 Operands, delete the second paragraph.





3. On page 33, 5.1.3 Operands, delete "integer-n" in the table.





4. On 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}





5. On page 33, 5.1.3 Operands, insert the following in the table after the row starting with 'Expression':


"Integer-literal		5.4 Integer-operands		integer-literal-n





Integer-operand	5.4 Integer-operands		integer-operand-n" 





6. On page 35, change the header of 5.4 from "Integers" into "Integer-operands", and replace the text as follows:


"An integer-operand shall be one of the following:





1) An integer function.





2) A fixed-point numeric data item whose PICTURE character-string has no positions to the right of the decimal-point position, neither explicit nor implicit. This is also referred to as an integer-identifier. 


{A new term that will be used in the rules. }





{This definition prevents constructions like


	03 A pic 999V99.


	Perform xxx a(1:3) times  


which I certainly would not encourage.


I know that this is allowed in COBOL-85 and will generate a Change Potentially Effecting.}





3) A numeric literal that has no decimal point. This is also referred to as an integer-literal. 


{A new term that will be used in the rules. }


{Open issue: this includes floating-point literals.}





4) A floating-point data item that does not have any digits to the right of the decimal point. {Open issue}





NOTE	The validity that the result shall represent an integer value can only be checked at run-time.





5) A standard intermediate data item that has the unique value zero or whose decimal fixed-point representation contains only zeroes to the right of the decimal point. {Open issue}





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, the value of the standard intermediate data item is not an integer."





3	The validity that the result shall represent an integer value can only be checked at run-time.





6) If native arithmetic is in effect, the implementor shall define when the result of an arithmetic expression has an integer value. {Open issue}





	NOTE		The validity that the result shall represent an integer value can sometimes only be checked at 


			run-time.





"





{B. Some examples of changes}





7. On page 228, 12.3.4.14.1, RESERVE clause, replace "integer-1" by "integer-literal-1".





8. On page 228, 12.3.4.14.1, RESERVE clause, renumber 12.3.4.14.2 into 12.3.4.14.3 and insert the following:


"12.3.4.14.2 Syntax Rules





1) Integer-literal-1 shall be greater than zero."





9. On page 485, 14.10.27.1, PERFORM statement, Format 2, replace 


"integer-1" by "integer-literal-1".





10. On page 486, 14.10.27.2, PERFORM statement, replace Syntax Rule 2 by "Each identifier shall represent a numeric data item described in the data division." 





11. On page 486, 14.10.27.1, PERFORM statement, replace Syntax Rule 3 by "Each literal shall be numeric." (just editorial; has nothing to do with integers)





12. On page 486, 14.10.27.1, PERFORM statement, replace Syntax Rule 5 by 


"5) If an index-name is specified in the VARYING or AFTER phrase, then





	a)	Each identifier in the associated FROM and BY phrases shall be an integer-identifier. 





	b)	The literal in the associated FROM phrase shall be an integer-literal with a value greater than zero.





	c)	The literal in the associated BY phrase shall be an non-zero integer-literal."





12. On page 485, 14.10.27.1, PERFORM statement, replace Syntax Rule 6 by 


"6) If an index-name is specified in the VARYING or AFTER phrase, then





	a)	Each identifier in the associated VARYING or AFTER phrase and in the associated BY phrase shall be an integer-identifier. 





	b)	The literal in the associated BY phrase shall be an integer-literal."


 


13. On page 569, 15.8.2, ANNUITY function, replace Argument rule 3 by 


"3) Argument-2 shall be an integer-operand, and shall have a value greater than zero."





INDEX


Add entries for


	integer-identifier   (35)


	integer-literal  (35)


	integer-operand  (35)





DEFINITIONS


Add the following definition:


4.nn	integer: a whole number





OPEN ISSUES





1. Items 4, 5, and 6 in the current list of integers (or integer-operands, as I prefer) require a run-time determination of having an integer value. (See page 35, 5.4 Integers.)


If J4 decides to maintain this, then we need to add a runtime exception. And we need to check every occurrence of "integer-operand" to decide whether or not we want a runtime determination.


If J4 decides to have a compile-time determination only, then we have to delete this from the list, and to check every occurrence of "integer-operand" to exclude a run-time determination.





2. Does J4 wants to consider a floating-point numeric literal as an integer-operand, like 2E6?
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