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1.  CD 1.4
Proposed Revision:

Support an interface definition mechanism that allows any number of any type of parameter to be passed.

Justification:

As currently proposed a COBOL prototype cannot define an interface when an unlimited number of un-typed parameters is needed.  Since this proposed Standard has adopted almost (if not all) other features required to enable the operability between COBOL and C, it seems most unfortunate that it would be approved “so close but yet so far” – by having no solution for this problem.
Discussion:

I have run into this problem trying to develop a set of COBOL prototypes to enable me to interface COBOL with a set of database routines written in C. 

In C, if I declare a function in either of the following formats, COBOL will have no way to provide a prototype to interface with it:


Fn()

Fn(pararameter-list, …)

In C, a function may be declared as:


Fn()

This is the way C indicates that any number of any type of parameters may be passed to the function. This is the “old” way C worked – it only could declare that some word represented a function with no other prototyping information. The “new” style of C headers uses an ellipse notation to mean any number of any type of parameter. For example, in a function declared as:

Fn(parameter-list, …)

The C programmer is declaring that after the parameters specified in the parameter list, any number of any type of parameter may be passed.  Note that the C standard requires that at least one parameter be passed, if for no other reason than to pass the number of following parameters.

C defines various “promotion” rules for how parameters should be passed in the event that the prototype does not provide the information about that parameter.   These rules are used (1) when there is no prototype, (2) in the presence of an "old" style prototype, and (3) for those parameters that fall within the scope of the trailing "..." in a "new" style prototype.  These parameter promotion rules are not something the COBOL Standard should have to specify, other than they should implementor-defined: they will vary from implementation to implementation and will depend on the calling convention being used. For your information though, the C promotion rules are basically:

1)
Anything no longer than an “int” is promoted to an “int”; anything longer than an “int” to a “long”.  This includes promoting a “char” to an “int”.

2)
Single-precision float is promoted to double-precision float.

3)
Anything else is passed without any promotion.

I believe we can solve the current interfacing problem with a minimal change.  I propose that the word ANY be allowed as an optional terminator of the USING list in a prototype
. ANY would indicate that the CALL statement (or INVOKE, etc.) can include zero or more additional arguments following the ones specified between the USING and ANY keywords.  I will leave it completely implementor-defined how and in what form parameters in the position of the formal arguments represented by ANY would be passed. I will not require that any arguments proceed ANY, thereby not imposing a further restriction on COBOL’s ability to interface with various languages.
Changes:

1)
Section 14.1, General Format, page 377, change the definition of the using-phrase to append an optional ANY phrase:

 
  {  [  BY REFERENCE ] { [ OPTIONAL ] {data-name-1} …}

USING {
                                       


          } … [ ANY ]


  {  BY VALUE { data-name-1 }  …


          }

2)
Section 14.2, Syntax rules, page 378, add the following as syntax rule 12 and renumber existing syntax rule 12 as rule 13:

12) The ANY phrase of the USING phrase may only be specified in a function prototype definition, a program prototype definition, or in a method definition in an interface definition.

NOTE – no COBOL program, function, or method will have an interface that requires the use of the ANY phrase.

3) Section 14.3, General Rules, page 379, change rule 4 to read:

4)
… another BY REFERENCE or BY VALUE or the ANY phrase is encountered. …

4)
Section 14.3, General Rules, page 379, change rule 5 to read:

5) Data-name-1 is a formal parameter for the function, method or program.  ANY represents zero or more formal parameters of any category or size. It is implementor-defined how arguments that correspond to formal parameters defined with the ANY phrase are passed.  

5)
Section 14.9.1, Conformance for parameters and returning items, Parameters, page 398, change the first paragraph to read:

… with the exception of:

1) trailing formal parameters that are specified with a OPTIONAL phrase in the procedure division header of the activated unit and omitted from the list of arguments of the activating unit, or

2) an ANY phrase in the procedure division header of the activated unit, to which extra arguments may be present on the argument list of the activating unit, these being said to correspond to the ANY phrase. 

6)
Section 14.9.1, Conformance for parameters and returning items, Parameters, page 398, append the following as a new last sentence to the second paragraph:

The rules for conformance for arguments that correspond to an ANY phrase are implementor-defined. 

While that is probably sufficient, I think it would be useful to spell this out again under CALL and INVOKE where it defined how BY REFERENCE, BY CONTENT, and BY VALUE parameters are actually passed. I do not believe 8.4.2.5 (In-line method invocation) needs any changes because it references the conformance rule (14.9) in SR5, and GR3 says it works just like INVOKE.

7)
Section 14.10.4.3, General Rules, CALL, page 415, under rule 12  add item d:

d) When the corresponding formal parameter is specified by the ANY phrase, it is implementor-defined what form and manner is used to pass the argument.

8)
Section 14.10.22.3, General Rules, INVOKE, page 458, under rule 7 add item d:

d) When the corresponding formal parameter is specified by the ANY phrase, it is implementor-defined what form and manner is used to pass the argument.

9)
Section B, Implementor-defined language element list, page 660, add the following alphabetically (becomes item 9) and renumber the following entries:

9) ANY phrase of the USING phrase (technique used to specify any number of any type of formal parameters).  This item is optional.  For all interfaces for which the ANY phrase is supported by an implementation, the manner and form that arguments which correspond to the ANY phrase are passed shall be documented in the implementor’s user documentation. (14.3, PROCEDURE DIVISION, general rule 5; 14.9.1, Conformance for parameters and returning items, Parameters; 14.10.4.3, CALL, general rule 12; and 14.10.22.3, INVOKE, general rule 7.)

Resolved Issues:

None
Open Issues:

1) I have specified that ANY is optional in section B, the Implementor-defined list.  But it some sense it is processor-dependent: there may not be any languages or systems that a COBOL implementation interfaces with, that requires support of the ANY facility (COBOL never does).  Should the ANY phrase have an entry in the processor-dependent list?  Just because a processor may have a C compiler does not mean that the COBOL vendor should be required to provide an interface to it – so this argues for leaving it as implementor-defined. Certainly if the facility is supported, documentation of it should be required.

� I see no need for a restriction, but there is no way to write a COBOL program which would need ANY in its prototype.  I have added an iso note to that effect.





