December 21, 1999

J4/00-0135


Page 3 of 4

SUBJECT:
DYNAMIC-STORAGE SECTION and the NAVIGATE verb

AUTHOR:
Rick Smith
Following is a post I made to the COBOL newsgroup. I am forwarding the post to you for consideration by J4 for addition to a future COBOL standard.

----------

With all the discussion about POINTER and dynamic memory allocation, I thought I might introduce a "half-baked" idea I have been considering. My intent was to allow it to continue "baking" well into next year; but here it is! Incidently, this is for a future COBOL standard, not the current draft!

The proposal adds DYNAMIC-STORAGE-CONTROL to the ENVIRONMENT DIVISION, DYNAMIC-STORAGE SECTION to the DATA DIVISION, NAVIGATE as a COBOL verb, and a few context-sensitive words for NAVIGATE.

In the environment division, a SELECT statement is used to describe the implementation and to provide a STATUS clause along with other relevant clauses.

DYNAMIC-STORAGE-CONTROL.

    SELECT dynamic-storage-name-1

        IMPLEMENTATION IS implementation-type

        [HASH KEY IS data-name-1]

        [STATUS IS data-name-2].

Where implementation-type may be one of

    SINGLE-LINKED-LIST

    DOUBLE-LINKED-LIST

    BINARY-TREE

    HASH-TABLE

Each entry in the DYNAMIC-STORAGE SECTION describes the data to be stored.

DYNAMIC-STORAGE SECTION.

DD dynamic-storage-name-1

    [limit clause]

    [table-size clause]

    [record contains clause]

    [data records clause].

01 record-name-1.

    [record description]

...

Where the limit clause specifies the maximum number of records that may be allocated.

Where the table-size clause specifies the number of hash >table entries.

In the PROCEDURE DIVISION all operations on data in dynamic storage will be done with the NAVIGATE verb. However OPEN and CLOSE seem appropriate for making the dynamic storage available to the program. This is a small departure from normal COBOL syntax; but, IMO, still fits easily into the concept that COBOL programs should be readable.

The procedure for hashing a key is accompilished in a

DECLARATIVE.

USE BEFORE ACCESSING dynamic-storage-name-1.

    ( Key hashing procedure )

The syntax for the NAVIGATE verb is sensitive to the form of implementation of dynamic storage.

For SINGLE-LINKED-LIST and DOUBLE-LINKED-LIST,

    NAVIGATE dynamic-storage-name-1

                { FIRST | NEXT | PREVIOUS | LAST }

        [ INTO record-name-1 ]

    [ AT END imperative-statement ]

    [ NOT AT END imperative-statement ]

    [ END-NAVIGATE ]

    NAVIGATE dynamic-storage-name-1 UPDATE

        [ FROM record-name-1 ]

    [ END-NAVIGATE ]

    NAVIGATE dynamic-storage-name-1

                INSERT [ NEXT | PREVIOUS ]

        [ FROM record-name-1 ]

    [ INVALID KEY imperative-statement ]

    [ NOT INVALID KEY imperative-statement ]

    [ END-NAVIGATE ]

Where INVALID occurs at the limit specified in the limit clause.

    NAVIGATE dynamic-storage-name-1

                REMOVE [ NEXT | PREVIOUS ]

    [ INVALID KEY imperative-statement ]

    [ NOT INVALID KEY imperative-statement ]

    [ END-NAVIGATE ]

Where INVALID occurs on NEXT at the last item or on PREVIOUS at the first item.

Where PREVIOUS and LAST are available for DOUBLE-LINKED-LIST and not available for SINGLE-LINKED-LIST.

For BINARY-TREE,

    NAVIGATE dynamic-storage-name-1

               { ROOT | LEFT-CHILD | RIGHT-CHILD | PARENT }

        [ INTO record-name-1 ]

    [ INVALID KEY imperative-statement ]

    [ NOT INVALID KEY imperative-statement ]

    [ END-NAVIGATE ]

Where INVALID occurs when there is no LEFT-CHILD or RIGHT-CHILD

    NAVIGATE dynamic-storage-name-1 UPDATE

        [ FROM record-name-1 ]

    [ END-NAVIGATE ]

    NAVIGATE dynamic-storage-name-1

                INSERT [ LEFT-CHILD | RIGHT-CHILD ]

        [ FROM record-name-1 ]

    [ INVALID KEY imperative-statement ]

    [ NOT INVALID KEY imperative-statement ]

    [ END-NAVIGATE ]

Where INVALID occurs at the limit specified in the limit clause.

    NAVIGATE dynamic-storage-name-1

>                REMOVE [ LEFT-CHILD | RIGHT-CHILD ]

    [ INVALID KEY imperative-statement ]

    [ NOT INVALID KEY imperative-statement ]

    [ END-NAVIGATE ]

Where INVALID occurs when there is no LEFT-CHILD or RIGHT-CHILD

For HASH-TABLE,

    NAVIGATE dynamic-storage-name-1 FIND

        [ INTO record-name-1 ]

    [ INVALID KEY imperative-statement ]

    [ NOT INVALID KEY imperative-statement ]

    [ END-NAVIGATE ]

Where INVALID occurs when the key is not found.

    NAVIGATE dynamic-storage-name-1 UPDATE

        [ FROM record-name-1 ]

    [ END-NAVIGATE ]

    NAVIGATE dynamic-storage-name-1 INSERT

        [ FROM record-name-1 ]

    [ INVALID KEY imperative-statement ]

    [ NOT INVALID KEY imperative-statement ]

    [ END-NAVIGATE ]

Where INVALID occurs at the limit specified in the limit clause or on a duplicate key.

    NAVIGATE dynamic-storage-name-1 REMOVE

    [ INVALID KEY imperative-statement ]

    [ NOT INVALID KEY imperative-statement ]

    [ END-NAVIGATE ]

Where INVALID occurs when the key is not found.

Note: It is not intended that a "classic" implementation of a hash table be used; but rather, the hash table should be a table of pointers to linked-lists. This is similar to a "classic" hash table with separate-chaining for collisions.

One difference between the above syntax and statements for file operations is that record names in the DD are not used for an INSERT or UPDATE as they are for file WRITE and REWRITE statements. It is similar to file operations, in that, a copy of the record is used rather than directly operating on the record in memory.

As I stated at the beginning, I consider the idea to be only "half-baked" so there are problems and some may find the idea of adding such an extension to the language to be objectionable; but I like it.

Feel free to comment in any way that pleases you.
