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PROPOSED REVISION: 

Prohibit passing object data BY REFERENCE. Make some corrections for CALL and INVOKE.

JUSTIFICATION:

1. Reference 2 contains the following comment (# 1):

“General comment on CALL and INVOKE statements:

Object instance data and factory data should not be allowed as by-reference arguments on CALL, function invocation, INVOKE, or inline method invocation.  Require object data arguments to be either BY CONTENT, BY VALUE, or RETURNING values only - thus ensuring that only a copy of the data is exposed outside the object, not the address of the data item itself.    

Rationale:

Passing object data by reference violates the principles of object encapsulation, since a direct pointer to the data is passed outside the object.  The target routine could do anything with the pointer, including saving it, and using it to modify the supposedly encapsulated object data at any future time.

Passing object data by-reference prevents garbage collection algorithms from accurately knowing when the object can no longer be referenced, and thus can result in accumulation unusable memory.  Now that the OO design is depending exclusively on automatic garbage collection to free the memory associated with objects that are no longer in use, the rest of the language needs to be designed in a way that does not interfere with garbage collection.”

COMPATIBILITY:

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

DISCUSSION:

Initial Investigation

In addition to the above, CALL GR 11 and INVOKE GR 5 cannot be applied when the argument is a literal being passed BY VALUE. The only consistent solution is to allow passing numeric literals explicitly BY VALUE. I’m also proposing a simplification and generalization of CALL GR 12 and INVOKE GR 7.

WG4
A straw vote to disallow passing object and factory data items BY REFERENCE and as operands in the data-address identifier passed 15-0-5. 

Meeting 217

During discussion, a few other flaws in the CALL and INVOKE rules were detected. They are corrected here.

1. Meeting 218

2. J4 made several changes and approved the proposal unanimously.
3. PROPOSED CHANGES TO BASE DOCUMENT:

4. Page 91, 8.4.2.2.3, Function identifier, GR 5:  

a) Change the end of GR5 a) as follows:  

"... other than an object property, object data item, or factory object data item.".

b) Change the end of GR5 b) as follows:  

5. "... an object property, object data item, factory object data item, or any identifier that is not permitted as a receiving operand." 

6. Page 101, 8.4.2.13.2 data-address-identifier, SR 1, add the following additional sentence at the end:   

7. "Identifier-1 shall not be defined in the working-storage or file section of an object or a factory object." 

8. Page 412, 14.10.4.2.1, CALL statement, Format 3, add “literal-2” to the stack following the BY VALUE phrase.

9. Page 412, 14.10.4.2.2, CALL statement, SR 1, add the following additional sentence at the end:   

10. " If the BY REFERENCE phrase is specified or implied, identifier-2 shall not be defined in the working-storage or file section of an object or a factory object." 

11. Page 412, 14.10.4.2.2, CALL statement, SR 5, change to read:

“5) If the BY REFERENCE phrase is specified or implied for an identifier-2 that is not an address-identifier, identifier-2 is both a sending and receiving operand; otherwise, identifier-2 is a sending operand.”

12. Page 412, 14.10.4.2.2, CALL statement, add following new SR 17 and renumber subsequent SR:

13. “17) If literal-2 or its corresponding formal parameter is specified with the BY VALUE phrase, literal-2 shall be a numeric literal.”

a) Page 415, 14.10.4.2.3, CALL statement: GR 12, change sub-rules a through c to the following: 

1) When the BY REFERENCE phrase is specified or implied for the corresponding formal parameter:

2) if the argument is valid as identifier-2, BY REFERENCE is assumed;

14. if the argument is not valid as identifier-2, BY CONTENT is assumed.

When the BY VALUE phrase is specified or implied for the corresponding formal parameter, BY VALUE is assumed.

15. Page 456, 14.10.22.2.1, INVOKE statement, add “literal-2” to the stack following the BY VALUE phrase.

16. Page 456, 14.10.22.2.2 , INVOKE statement, SR 5, add the following additional sentence:   

17. "Identifier-3 shall not be defined in the working-storage section of an object or a factory object." 

18. Page 456, 14.10.22.2.2, INVOKE statement, add following new SR 8 and renumber subsequent SR:

“8) If literal-2 or its corresponding formal parameter is specified with the BY VALUE phrase, literal-2 shall be a numeric literal.”

19. Page 457, 14.10.22.2.3, INVOKE statement: GR 7, change sub-rules a through c to the following: 
1) When the BY REFERENCE phrase is specified or implied for the corresponding formal parameter:

2) if the argument is valid as identifier-3, BY REFERENCE is assumed;

3) if the argument is not valid as identifier-3, BY CONTENT is assumed.

a) When the BY VALUE phrase is specified or implied for the corresponding formal parameter, BY VALUE is assumed.
RESOLVED ISSUES:

1. N/A

OPEN ISSUES:

4. None

