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2. Base Document CD 1.5, April 1998

1. J4/99-0227 Removal of the ACTIVE-CLASS phrase

PROPOSED REVISION: 

2. Restructure the INVOKE syntax rules in a more logical way. 

3. Replace SR for inline method invocation by reference to INVOKE rules.

4. Provide a syntax rules restricting the INVOKE statement to methods for which the signature is known at compile time.

5. Include restrictions for ACTIVE-CLASS.

JUSTIFICATION:

This proposal plugs a significant hole in our method identification model. It also brings some order into the INVOKE syntax rules and simplifies the rules for inline method invocation. Finally, it makes the necessary restrictions for object references with ACTIVE-CLASS, as determined in meeting 219.

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

I’ve always wondered why the only syntax rule for method-name (when specified as a literal) is SR2: “Literal-1 shall be an alphanumeric or national literal.” I assumed that this was taken care of 9.3.5, Method invocation. However, 9.3.5 covers the runtime situation only. This means that at compile time any alphanumeric or national literal is valid. This, of course, does not work, because the compiler needs to know at least the method’s signature in order to do conformance checking.

Even more significantly, certain restrictions on the method that may be specified at compile time are needed, which disallow some cases that would otherwise be valid at runtime.

Let C-1 be a class with a subclass C-2, where C-1 contains a method M-1 and C-2 contains a method M-2. Assume further a client program or method containing this:


1 O-R-1 object reference C-1.


Invoke O-R-1 “M-1”

No problem with this, of course. Even when O-R-1 actually references an object of C-2, there is no problem, because it’s still the same M-1 in class C-1. Also, there is no problem when M-1 is defined in C-2 as a method overriding the M-1 of C-1, because the signature of the overriding M-1 is still the same.

But:


Invoke O-R-1 “M-2”

should certainly be invalid, even when O-R-1 actually references an object of C-2, because the signature of M-2 is not known at compile time, and there is no way of conformance checking at compile time. At present, I can’t find such a restriction.

1. As a consequence, we need to restrict the INVOKE statement to methods that are defined in the class specified in the object reference, and we need similar restrictions for other types of object references.

2. We should be aware that this restriction reduces our emphasis on the “… class, at runtime, of the object on which the method is invoked” in 9.3.5 to overriding methods only. Any method that does not exist in the “subclass specified statically in the definition …” is not eligible because of the compile time restriction.

1. Post-meeting 219

2. I got comments in favor of this proposal from Steve Miller, Jeff Friedman, Don Schricker, and Les Canham. Jeff also pointed out that the object modifier can be used (and that’s the main purpose of the object modifier) to get type-safe access to M2, with conformance checking at runtime:

3. Invoke O-R-1 as C2 “M-2”
4. Don and Les noted that a similar restriction is needed for inline method invocation. They also suggested such a restriction for properties, but I don’t think there is a problem, because a reference to a property is always to the property method itself or to a method overriding that property method, i. e. to a method with a signature known at compile time.

5. Rather than duplicating all the INVOKE syntax rules for inline invocation, I like to refer the inline invocation rules back to the INVOKE rules by means of cross-reference.

3. The INVOKE rules are not well organized, and I found a couple of minor glitches.

6. J4 decided during the discussion of reference 2 in meeting 219 to add restrictions for object references defined with ACTIVE-CLASS.

4. Meeting 220
5. PROPOSED CHANGES TO BASE DOCUMENT:

6. Page 98, 8.4.2.4.2 inline method invocation, SR 3 through 7, replace by the following new SR 3:

7. “3)  One of the INVOKE statements specified in general rule 1 shall be valid according to 14.10.22.2, INVOKE statement, syntax rules.”

8. Page 98, 8.4.2.4.3 inline method invocation, GR 1, change two occurrences of “parameters” to “arguments” and one occurrence of “parameter(s)” to “argument(s)”.

1) Page 460, 14.10.22.2, INVOKE statement, replace SR by the following:

2) Identifier-1 shall be an object reference or a class-name.

3) If the data item referenced by identifier-1 is not a universal object reference, literal-1 shall be specified as an alphanumeric or national literal, and its value shall be the name of a method subject to the following conditions:

a) If identifier-1 references a class-name, literal-1 shall be the name of a method contained in the factory interface of that class-name.

b) If identifier-1 references an object reference described with a class-name and the FACTORY phrase, literal-1 shall be the name of a method contained in the factory interface of that class-name.

c) If identifier-1 references an object reference described with a class-name without the FACTORY phrase, literal-1 shall be the name of a method contained in the object interface of that class-name.

d) If identifier-1 references an object reference described with the ACTIVE-CLASS and the FACTORY phrases, literal-1 shall be the name of a method contained in the factory interface of the class containing the INVOKE statement.

e) If identifier-1 references an object reference described with the ACTIVE-CLASS phrase and without the FACTORY phrase, literal-1 shall be the name of a method contained in the object interface of the class containing the INVOKE statement.

f) If identifier-1 references an object reference described with an interface-name, literal-1 shall be the name of a method contained in the interface referenced by that interface-name.

g) If identifier-1 references the predefined object reference SELF and the method containing the INVOKE statement is a factory method, literal-1 shall be the name of a method contained in the factory interface of the class containing the INVOKE statement.

h) If identifier-1 references the predefined object reference SELF and the method containing the INVOKE statement is an object method, literal-1 shall be the name of a method contained in the object interface of the class containing the INVOKE statement.

i) If identifier-1 references the predefined object reference SUPER and the method containing the INVOKE statement is a factory method, literal-1 shall be the name of a method contained in the factory interface of a class inherited by the class containing the INVOKE statement.

j) If identifier-1 references the predefined object reference SUPER and the method containing the INVOKE statement is an object method, literal-1 shall be the name of a method contained in the object interface of a class inherited by the class containing the INVOKE statement.

a) If the data item referenced by identifier-1 is not a universal object reference, the following applies:

b) If a BY CONTENT or BY REFERENCE phrase is specified for an argument, a BY REFERENCE phrase shall be specified or implied for the corresponding formal parameter in the procedure division header.

c) If a BY VALUE phrase is specified for an argument, a BY VALUE phrase shall be specified for the corresponding formal parameter in the procedure division header.

4) The rules for conformance as specified in 14.9, Conformance for parameters and returning items, shall apply.

5) If identifier-1 references a universal object reference, neither the BY CONTENT nor the BY VALUE phrase shall be specified and the BY REFERENCE phrase, if not specified explicitly, is assumed implicitly.

k) Identifier-2 shall reference an alphanumeric or national data item.

6) Identifier-3 shall reference an address-identifier or a data item defined in the file, working-storage, local-storage, linkage, or communication section. 

7) Identifier-3 shall not reference a data item defined in the file or working-storage section of an object or a factory object.

8) Identifier-3 shall not reference an object reference described with the ACTIVE-CLASS phrase.

9) Identifier-4 shall reference a data item defined in the file, working-storage, local-storage, linkage, or communication section.

10) If identifier-3 or identifier-4 is described with the USAGE BIT clause, it shall be described such that its alignment is on the leftmost bit position of a character boundary.

11) If Identifier-3, identifier-4, or identifier-4 references a group item, there shall not be an item subordinate to that group item that is an object reference described with the ACTIVE-CLASS phrase.

12) If an argument is valid as both identifier-3 and identifier-5, the argument is treated as an identifier-3. 

13) If identifier-5 or its corresponding formal parameter is specified with the BY VALUE phrase, identifier-5 shall be of class numeric, object or pointer.

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

15) If an OMITTED phrase is specified, an OPTIONAL phrase shall be specified for the corresponding formal parameter in the procedure division header.

16) If identifier-3 references an address-identifier, identifier-3 is a sending operand; otherwise identifier-3 is both a sending and receiving operand.

17) Identifier-5 and any identifier specified in arithmetic-expression-1 or boolean-expression-1 is a sending operand.

18) Identifier-4 is a receiving operand.

1. RESOLVED ISSUES:

2. None

1. OPEN ISSUES:

2. None
