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This commentary concerns the currently defined (CD 1.8) implementation of the Object Oriented extensions to the COBOL programming language.

It is not my intent to unnecessarily delay the adoption of the proposed draft standard.  The committees and their representatives have my utmost respect.  Yours is a tiring, thankless job.   Let me remedy that now my saying “Thank You”.  However, in my studies and discussions of the draft, I have come to the conclusion that there is a problem with the definition of some portions of Object Orientation.  I believe that this is more the result of the evolution of the standard than the original intent of the Standard.

It is my position, that in relation to how storage and file connectors work within methods, the Standard offers a seriously flawed and less than intuitive implementation of (model for) Object Orientation.

A primary tenet of Object Orientation is encapsulation of data within an object.  Let me first describe what the Standard has defined correctly and eloquently.

Within an object definition, Working-Storage is static.  Each instance of an object that is created gets a new copy of initial state Working-Storage.  Each time that object instance is accessed, the Working-Storage is in last used state.  File connectors are associated with the object instance.  What this means is that if a Working-Storage data item changes value, the new value is only reflected in the object instance in which it changed.  If a file is opened, that file is only opened and its associated record is available in the object instance from which it is opened.  

The next item defined correctly is the Factory Object.  For each class there is a single factory object, with data and files that are accessible via factory methods.  This allows the programmer access to data that is valid for all object instances related to a class.

Now, let me discuss what I think is very wrong.  Working-Storage and file connectors defined within methods of an object.  Working-Storage defined at the method level is static for the entire run unit.  File connectors are associated with the method in which they are defined, and consistent across the run unit.  On the face of it, this does not sound so terrible.  However, think about what happens when there are multiple instances of the same object.  In the present definition, a change in a method defined Working-Storage data item will be reflected across all object instances.  File connections, and positions will be active and altered across all object instances as well.

This behavior is not intuitive when considering Object Oriented programming.  More importantly, it utterly breaks encapsulation.  One can create an instance of an object, open a file (defined in a method), and then read records in that file into method defined Working-Storage.  Next a new instance of the object may be created.  Method defined Working-Storage will now have the same values as the already existing object, rather than initial values as one might intuitively expect and as normal OO methodology would require.  The file pointers will also be positioned in an unexpected manner.  Next, assume the programmer invokes a method, referencing  the newly created object reference that changes one of its method defined Working-Storage variables.  That variable is changed across ALL object instances!  This breaks encapsulation, and leads to cross object instance data contamination.

What is the solution?  One simple solution is to disallow Working-Storage and File definitions within a method.  If temporary storage is required within a method, for use by that method only, the programmer will use Local-Storage, understanding that this Local-Storage will be in “Initial” state with each invocation of the method.  Files that are to be accessed for that object instance are defined at the object level.  Files that are required across all object instances may be defined in the factory object and referenced via factory methods.  

Another solution is to disallow file definitions at the method level, and treat Working-Storage as Local-Storage at the method level.  At least one current Object Oriented COBOL implementation (Fujitsu) does this at present with Working-Storage defined within a method.

A third solution is to treat method defined Working-Storage and files as object defined Working-Storage and files.  The one difference will be that these items are only accessible to the method in which they are defined, within this object instance, instead of being available to all methods within the object instance.  This is perhaps the most ideal solution. 

Let me explain the behavior differences between what I have proposed and the current draft Standard, using a short example.

IDENTIFICATION DIVISION.

 CLASS-ID.  Example INHERITS FJBASE.

 ENVIRONMENT DIVISION.

 CONFIGURATION SECTION.

 REPOSITORY.

     CLASS FJBASE.

 FACTORY.

 DATA DIVISION.

 WORKING-STORAGE SECTION.

 PROCEDURE DIVISION.

 END FACTORY.

 OBJECT.

 DATA DIVISION.

 WORKING-STORAGE SECTION.

 PROCEDURE DIVISION.

 METHOD-ID.  FILESTUFF.

 ENVIRONMENT DIVISION.

 INPUT-OUTPUT SECTION.

 FILE-CONTROL.

     Select Data-File Assign to DataFile

            Organization is Indexed

            Access is Sequential

            Record Key is Data-Key

            File Status is Data-Status.

 DATA DIVISION.

 FILE SECTION.

 FD  Data-File.

 01  Data-Record.

     03  Data-Key      Pic XXX.

     03  Record-Body   Pic X(100).

 WORKING-STORAGE SECTION.

 01  Data-Status       Pic XX.

 PROCEDURE DIVISION.

     Read Data-File

     Exit Method

     .

 END METHOD FILESTUFF.

 END OBJECT.

 END CLASS Example.

(File open and close statements and methods are excluded for brevity).

Under the current draft, if the programmer uses the following:

Invoke “NEW” Example Returning Example-Object-Reference

an instance of this object is created.  When the FileStuff method is used, a record is read from the file.  Under the current draft, if another instance of the Example object is created, using the “NEW” method, its Working-Storage will be populated with the existing objects values.  Still, only a single file connector will exist.  A record read using the FileStuff method in one object instance will cause the data in the other object instance to change.  This breaks encapsulation and is a cross instance side effect of this implementation.

Under the current draft, any number of instances of this object may be created, and there will exist only the single file connector.

Under my third proposed solution, each object instance will have a separate file connector, and there will be no cross instance side effects.  If a SINGLE persistent file connection is desired, one simply places it in the Factory Object.

I heartily encourage you to adopt the third option described above.  It is by far, the most intuitive and serves to preserve object encapsulation and data protection.

Respectfully submitted,

Thane Hubbell

