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PROPOSED REVISION: 

Add a new IMPLEMENTS clause that indicates the interfaces implemented by the class. 

JUSTIFICATION:

If the IMPLEMENTS clause is not supported, the following problems occur.

(1) Insufficient support of UML notation

The standard of Object-Oriented analysis and design notation is UML. UML defines the notation of interfaces, but current COBOL syntax cannot represent that notation.

For example, String class which implements Hashable interface and Comparable interface is:


That is the class notation represents that "String class implements Hashtable and Comparable interfaces". But, the current COBOL cannot represent this notation. Of course, Such notation cannot be generated from COBOL sources.

It is important for OO programmers to know which interfaces the class implements. If COBOL cannot represent interface implementation, the significance of interface definition reduces by half.

(2) Design process

In the process of Object-Oriented design, programmer generally designs object's interfaces first, and after that he designs classes which implement those interfaces. For example, the provider of class Hashtable provides Hashable interface and Comparable interface, and the object that behaves as hash table element is required to implement those interfaces. And, the designer of String class implements Hashtable and Comparable interfaces to make its objects possible to register as hash table element.

If the syntax supports IMPLEMENTS clause, the programmer can check whether the class implements those interface at compilation time.

(3) Implementation and performance 

If the syntax supports IMPLEMENTS clause, there are following advantages.

· The runtime system can check conformance of interfaces with higher performance, because the runtime system need not check signature of each method between class and interface. 

· The runtime system can bind methods with higher performance.

COMPATIBILITY:

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

DISCUSSION:

WG4

A country vote resulted 4-1 for accepting the comment to add the IMPLEMENTS clause.

Email discussion prior to J4 meeting 217

See appendix. Justification and proposed changes have been updated as result of the discussion. 

MEETING 217

The proposal was discussed and tabled for further discussion with OO adhoc at meeting 218.

MEETING 218

The proposal was unanimously approved as modified.

PROPOSED CHANGES TO BASE DOCUMENT:

(15) Page 97, 8.4.2.6 Object-modifier, general rule 6, last sentence, change in part to read: 
"If the object referenced by identifier-1 does not implement interface-name-1 an EC-OO-CONFORMANCE exception is set to exist."

(16) Page 155, 9.3.6.1.2 Conformance between interfaces, 5)-b)-1., change text to read: 
"an object reference described with an interface-name that identifies int-r or an interface described with an IMPLEMENTS phrase that references int-r,"

(17) Page 155, 9.3.6.1.2 Conformance between interfaces, 5)-b)-2.-a., change to read: 
"if described with the FACTORY phrase, the factory of the specified class shall be described with an IMPLEMENTS phrase that references int-r,

(18) Page 155, 9.3.6.1.2 Conformance between interfaces, 5)-b)-2.-b., change to read: 
"if described without the FACTORY phrase, the objects of the specified class shall be described with an IMPLEMENTS phrase that references int-r."

(19) Page 156, 9.3.7 Polymorphism, last paragraph, first sentence, change in part to read: 
"A data item can be declared to contain references to objects of a given class or any sub-class of that class; it can also be declared to contain references to objects that implement a given interface."

(20) Page 156, 9.3.7 Polymorphism, last paragraph, change last sentence in part to read:

"…completely unrelated, as long as they implement the given interface.

(21) Page 156, 9.3 Objects, after "9.3.9 Interface inheritance", add the following section and renumber section number:

"9.3.9 Interface implementation

(22) Interface implementation is a mechanism for using one or more interface definitions as the basis for a class. The implementing class shall implement all the method specifications defined for the implemented interface definition or definitions, including any method specifications that the implemented definition or definitions inherited. The interface of the factory object of the implementing class shall conform to the interfaces to be implemented by the factory object, and the interface of the objects of the implementing class shall conform to the interfaces to be implemented by the object."

(23) Page 161, 10.1.1 COBOL compilation group, general format, change "FACTORY." to:
(24) FACTORY. [IMPLEMENTS {interface-name-1} ... .]

(25) Page 161, 10.1.1 COBOL compilation group, general format, change "OBJECT." to:
(26) OBJECT. [IMPLEMENTS {interface-name-2} ... .]

(27) Page 173, 11.4 FACTORY paragraph, change the general format as follows: 
(28) FACTORY. [IMPLEMENTS {interface-name-1} ... .]

(29) Page 173, 11.4 FACTORY paragraph, add the following new rules:

1) "11.4.2 Syntax rules
2) Interface-name-1 shall be the name of an interface specified in the REPOSITORY paragraph of this source element.

The prototype for each method in each implemented interface shall be such that the factory interface of this class conforms to all implemented interfaces.

1) 11.4.3 General rules
(30) The IMPLEMENTS clause specifies the names of the interfaces that are implemented by the factory object of the containing class according to 9.3.10, Interface implementation."

(31) Page 174, 11.5 OBJECT paragraph, change the general format as follows: 

(32) OBJECT. [IMPLEMENTS {interface-name-1} ... .]

(33) Page 174, 11.5 OBJECT paragraph, add the following new rules:

1) "11.5.2 Syntax rules
2) Interface-name-1 shall be the name of an interface specified in the REPOSITORY paragraph of this source element. 

The prototype for each method in each implemented interface shall be such that the object interface of this class conforms to all implemented interfaces."

1) 11.5.3 General rules
(34) The IMPLEMENTS clause specifies the names of the interfaces that are implemented by the object of the containing class according to 9.3.10, Interface implementation."
(35) Page 175, 11.6 METHOD-ID paragraph, syntax rule 8, change in part to read: 
"If method-name-1 or literal-1 is the same as a method-name inherited or implemented by the containing definition, the parameter declarations on the procedure division header shall obey the rules of conformance to ensure that the definition that contains this method definition conforms to every inherited or implemented definition according to 14.9, Conformance for parameters and returning items."

(36) Page 367, 13.17.58 USAGE clause, general rule 14)-c), change in part to read: 
"If interface-name-1 is specified, the object referenced by this data item shall be described with an IMPLEMENTS phrase that references the interface referenced by interface-name-1."

(37) Page 380, 14 Procedure division, general rule 12, last sentence, change in part to read: 
"If interface-name-1 is specified, an object described with an IMPLEMENTS phrase that references interface-name-1 may be raised by EXIT statements within this runtime element."

Page 391, 14.7.9.2.4 Exception objects, 1)-b), change in part to read: 

(38) "an object described with an IMPLEMENTS phrase that references an interface specified in the RAISING phrase of the procedure division header of the source element containing this EXIT statement;"

(39) Page 505, 14.10.35 SET statement, syntax rule 12 a), change in part to read: 

"an object reference described with an interface-name that identifies int-1 or an interface inheriting from int-1;"

(40) Page 505, 14.10.35 SET statement, syntax rule 12 b)-1, change in part to read: 
"if described with a FACTORY phrase, the factory object of the specified class shall be described with an IMPLEMENTS phrase that references int-1,"

(41) Page 505, 14.10.35 SET statement, syntax rule 12 b)-2, change in part to read: 
"if described without a FACTORY phrase, the objects of the specified class shall bedescribed with an IMPLEMENTS phrase that references int-1;"

(42) Page 505, 14.10.35 SET statement, syntax rule 12 c)-1, change in part to read: 
"if described with a FACTORY phrase, the factory object of the class containing the data item referenced by identifier-6 shall be described with an IMPLEMENTS phrase that references int-1,"

(43) Page 505, 14.10.35 SET statement, syntax rule 12 c)-2, change in part to read: 
"if described without a FACTORY phrase, the objects of the class containing the data item referenced by identifier-6 shall be described with an IMPLEMENTS phrase that references int-1;"

(44) Page 505, 14.10.35 SET statement, syntax rule 12 d), change in part to read: 
"a class-name, where its factory object is described with an IMPLEMENTS phrase that references int-1;"

(45) Page 505, 14.10.35 SET statement, syntax rule 12 e), change in part to read: 
"the predefined object reference SELF, where the object containing the SET statement is described with an IMPLEMENTS phrase that references int-1;"

(46) Page 538, 14.10.45.USE statement, syntax rule 14 b), change in part to read: 
"If interface-name-1 is specified and the exception object that was raised is described with an IMPLEMENTS phrase that references interface-name-1, the associated declarative is executed and no other declaratives are executed; otherwise execution proceeds as specified in 14.7.9.2.4, Exception objects."

(47) Page 634, 16.1 Base class, 4th sentence, change in part to read: 
"The implementation of the BASE class shall be described with an IMPLEMENTS phrase that references the interface defined here, and shall provide the semantics specified below."

(48) Page 751, C.17.2.3 Object reference, 2nd paragraph, 4th sentence, change in part to read: 
"If an interface-name is specified, the data item can only be used to reference an object described with an IMPLEMENTS phrase that references the interface specified, as discussed in C.17.4.4, Interfaces and polymorphism."

(49) Page 758, C.17.4.4 Interfaces and polymorphism, first paragraph, replace as follows: 
"Polymorphism is generally provided through the class inheritance. In COBOL, the use of interfaces provides polymorphism, too."

(50) Page 758, C.17.4.4 Interfaces and polymorphism, 2nd paragraph, change to read: 

"An interface definition defines a subset of methods of any class implementing that interface. It provides a view of the methods that can be invoked for the class, including the names and parameter specifications for each method. That is, only method prototypes are described in the source unit of an interface definition. "

(51) Page 758, C.17.4.4 Interfaces and polymorphism, 3rd and 4th paragraph, replace as follows:

"A class may implement several interfaces. Each interface may include one or more of the methods of that class.

(52) An object that implements all of the methods defined in an interface conforms to that interface. The application class hierarchy forms a hierarchy of conforming interfaces."

(53) Page 758, C.17.4.4 Interfaces and polymorphism, example, 4th sentence, change in part to read: 
"Any object that implements this interface can then be printed by this routine."

(54) Page 763, C.17.9 Exception Objects, penultimate paragraph, last sentence, change in part to read: 
"In this case, the declarative qualifies for the raised exception object if the object is described with an IMPLEMENTS phrase that references that interface."

(55) Page 763, C.17.9 Exception Objects, last sentence, change in part to read: 
"In this case, the object being raised shall be described with an IMPLEMENTS phrase that references the specified interface in order to qualify for propagation.”

RESOLVED ISSUES:

1. Is the "model change" (see discussion in appendix) implied by this proposal acceptable, or should we go for the simplified version, as described by Mr. Noba? J4 approved the model change.

1. OPEN ISSUES:

1. Investigate concepts.
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