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2. 99-0274, INVOKE syntax rules

PROPOSED REVISION: 

Improve concepts for ACTIVE-CLASS.

JUSTIFICATION:

J4 processed the following comments about passing object references and directed Mr. Reimann to address these issues.  The resulting proposal is reference 2. It was also suggested to include some of these considerations in the OO concepts.

1. Comment by Artur Reimann:

“I think we have two holes in the argument conformance rules: 

1. It is permitted (I think) to pass an object reference for ACTIVE-CLASS by reference, but there are no rules for this case. I think we have to prohibit this, because at compile time the actual (runtime) class of the activating method is not known, so any conformance rules we might come up with cannot be checked.  

2. It is permitted to pass (by reference or by content) a strongly-typed group item having subordinate an object reference for ACTIVE-CLASS. The current rules say, the formal parameter has to be of the same type. However, at runtime, the class of the activating element may be different from the class of the activated element, that is, the two object references are typed to different classes. These, again, are not known at compile time. I think, strongly-typed groups containing object references for ACTIVE-CLASS need to be prohibited as argument or formal parameters. (Remember, an O R cannot be subordinate to a group item that is not strongly typed.) “

Comment from Steve Miller:

“I see we still have some difficulties with ACTIVE-CLASS, but I don't think that removing the feature is appropriate.  Without this capability, it is not possible to write a user method that does object creation, in a type-safe manner.  It isn't even possible to define a New method in the BASE class that works as documented, without violating the typing rules. 

The compiler does know some information at compile time about the type of an object that is referenced by an OBJECT REFERENCE ACTIVE CLASS, and is used as a returning or using parameter. 

Consider the following class: 

Class-id. C inherits B

Factory.

  Method-id. M

  Linkage section.

  01 X object reference active-class.

  Procedure division returning X.

  End method M

  Method-id. N

  Linkage section.

  01 Y object reference active-class.

  Procedure division using Y.

  End method N.

End class C.

Consider:

  Invoke C "M" returning anObj.

The compiler knows that the object returned by method M is of class C or some subclass of C. This knowledge is more than nothing, and this knowledge can be used to detect some errors (statically, at compile time).   For example, suppose we have inheritance hierarchy:

 B

 |

 C

 |

 D

Consider the following statements:

01 aB object reference B

01 aC object reference C

01 aD object reference D

Invoke C "M" returning aB

Invoke C "M" returning aC

Invoke C "M" returning aD

The compiler can statically determine that the 1st and 2nd invokes are valid (type safe) but the 3rd invoke is invalid (not type safe), since it might result in storing an object of type C in an object reference of type D. 

Artur observed that we have inadequate specification for OBJECT REFERENCE ACTIVE-CLASS as a using parameter.  Perhaps this capability should be deleted from the standard.  This would be OK with me. The primary use of ACTIVE-CLASS is certainly in the case of RETURNING. I don't recall for certain, but we may have identified logical problems with passing these as USING parameters anyway - I would need some time to research this. The only ways to correctly use this capability correctly are likely to be fairly obscure. One example of using OBJECT REFERENCE ACTIVE-CLASS as a USING parameter that appears to be logically sound would be if method M above contained the statement:

  Invoke self "N" using X 

“

2. See discussion in reference 2.

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

See justification.
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PROPOSED CHANGES TO BASE DOCUMENT:

1. Page 761, C.18.4.3 Conformance, penultimate paragraph, first sentence, change in part to read:

“If a source element contains code that attempts to put …”.

2. Page 761, C.18.4.3 Conformance, add the following new paragraphs at the end:

“These are some examples for restrictions imposed by compile time conformance checking, which would not be needed at runtime:

1) It is not permitted to pass an object reference for ACTIVE-CLASS by reference, because at compile time the actual class (at runtime) of the activating method is not known, so any conformance rules we might come up with cannot be checked.  

Let's assume there is a class A with a subclass A1 and a method M-A and a class B with a method M-B.  

Class-Id. A.

...

Method-Id.  M-A.

...

1 or-1 object reference b.

1 or-a object reference active-class.

...

Procedure Division.

...

    Invoke B "New" returning or-1

    Set or-a to self

    Invoke or-1 "M-B" using or-a 

...

End Method M-A.

End Class A.

Class B.

...

Method M-B.

...

Linkage section.

...

1 or-b object reference active-class.

...

Procedure Division using or-b.

...

...

    Exit method M-B.

End Method M-B.

End Class B

In this (invalid) example, or-a is restricted to the object used to invoke M-A. This could be an object of class A or of a subclass of A. In M-B, or-b, which occupies the same storage as or-a,  is restricted to an object of class B or a subclass of B. Any valid content of or-a will be invalid in or-b, and vice-versa, unless A and B are the same (which is not known at compile time), 

2) It is not permitted to pass (by reference or by content) or to return a strongly-typed group item having subordinate an object reference for ACTIVE-CLASS. At runtime, the class of the activating element may be different from the class of the activated element, that is, the two object references are typed to different classes. These, again, are not known at compile time. (Remember, an object reference cannot be subordinate to a group item that is not strongly typed.) 

Class A.

...

Method-Id.  M-A.

...

1 or-1 object reference b.

1 t-a typedef strong.

    2 ...

    2 or-a object reference active-class.

1 a-a type t-a.

...

Procedure Division.

...

    Invoke B "New" returning or-1

    Set or-a to self

    Invoke or-1 "M-B" using a-a 

...

End Method M-A.

End Class A.

Class B.

...

Method M-B.

...

Working-Storage Section.

...

1 t-a typedef strong. 

    2 ...

    2 or-b object reference active-class.

...

Linkage Section.

...

1 a-b type t-a.

...

Procedure Division using a-b.

...

Exit method M-B.

End Method M-B.

End Class B.

In this example, or-a is typed to class A, or-b to class B, which is the same situation as described in the last sentence of case 1 above: Indeed, normally any valid content of the or-a will be invalid for or-b, and vice-versa. 

3) Object references for ACTIVE-CLASS are of special significance as returning items  Without this capability, it is not possible to write a user method that does object creation in a type-safe manner.  It isn't even possible to define a New method in the BASE class that works as documented, without violating the conformance rules. 

Although the compiler does not know the object that will be used to invoke the method, it does have some information at compile time about the type of an object that is referenced by an OBJECT REFERENCE ACTIVE CLASS, and is used as a returning or using parameter. 

Consider the following class: 

Class-id. C inherits B

Factory.

  Method-id. M

  Linkage section.

  01 X object reference active-class.

  Procedure division returning X.

  End method M

  Method-id. N

  Linkage section.

  01 Y object reference active-class.

  Procedure division using Y.

  End method N.

End class C.

Consider:

  Invoke C "M" returning anObj.

The compiler knows that the object returned by method M is of class C or some subclass of C. This knowledge is more than nothing, and this knowledge can be used to detect some errors (statically, at compile time).   For example, suppose we have this class hierarchy:

 B

 |

 C

 |

 D

Consider the following statements:

01 aB object reference B

01 aC object reference C

01 aD object reference D

Invoke C "M" returning aB

Invoke C "M" returning aC

Invoke C "M" returning aD

The compiler can statically determine that the 1st and 2nd invokes are valid (type safe) but the 3rd invoke is invalid (not type safe), since it might result in storing an object of type C in an object reference of type D. 

4) In principle, method invocation on a specific object (identified at runtime) is permitted for any method that is defined  for that object. Compile time checking, however, restricts the eligible methods to those that are known at compile time. For example, if the specified object reference is restricted to a specific class, a method with this name must be defined in the class specified in the object reference. Thus it is possible to invoke a overriding method defined in a subclass of the specified class, but not a method that is only defined in the subclass (not in the parent class).

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"
There is nothing wrong 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"

is 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. 

Note, however, that the object modifier can be used (and that’s one of the main purposes of the object modifier) to get type-safe access to M2, with conformance checking at runtime:

Invoke O-R-1 as C2 "M-2"
“

RESOLVED ISSUES:

1. None

OPEN ISSUES:

1. None

