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1. SUBJECT:
Initial and recursive program concepts
AUTHOR:
Donald F. Nelson
REFERENCES:


2. CD 1.5, April 1999, with changes added at meeting 219.

3. 98-0423, COBOL CD 1.4, Chapters 1 thru 12 (Bart)

4. 98-0554, Initial and recursive programs (Nelson)
PROPOSED REVISION:
This proposal adds concepts for initial and recursive programs and shows their relationships.
JUSTIFICATION:

The decision to make the change arose during discussion of reference 2, items B-54 and B-55:

"B-54)  Page 169, 11.2.2  Syntax rules.  There is no need for rules (5) and (6).  There is no great implementation headache in allowing INITIAL to be nested within RECURSIVE or viceversa, and there are practical applications.

B-55)  Page 170, 11.2.3  General rules.  (4) Programs within RECURSIVE programs should not automatically be RECURSIVE.  If you like I'll work up a discussion of the logical relationship among nestings of recursive, initial and last-used programs. The sematics are all rather obvious."

The original reason for requiring that recursive applied to all contained programs was primarily for simplicity and to enable some current implementations to work correctly.  However, it appears that there is no problem with current implementations and that various reasonable processing methods were prohibited.  For example, there could be a good reason to have a regular program in a recursive program and especially to have a recursive program in an initial program.

There are some strange things that occur.  Take an example where there are three programs, A recursive, B initial, and C recursive (not currently legal).  They are executed in the following order:


A (recur)


C (recur)


A


B (init)


C) – note that this initializes all of the static data in the other C


Back to B and back to A – this cancels C.  According to the rules, the implicit CANCEL would cause a fault depending on how one interprets the statement that the program being canceled shall not be active. However, general rule 5 of EXIT, last sentence, says that nothing will be raised in the calling program.  The following general rule in EXIT says that might happen (I have an editorial proposal to move this to CANCEL).  This might be a bit surprising and very confusing to the user.  One could add some complex rules that only the program in the current path is actually cancelled.  I might mention that the user can really screw things up by using CANCEL himself.

At meeting 218, the committee left in the rule disallowing mixing of recursive and initial.
COMPATIBILITY:
This feature is compatible with ANSI X3.23-1985 as amended by ANSI X3.23a-1989 and ANSI X3.23b-1993.

DISCUSSION:

Meeting #215

The discussion was as shown in the justification.

Meeting #218
By consensus, the committee decided to delete proposal item 1, which would allow mixing recursive and initial programs.  This means that we keep the rules prohibiting mixing them.  I was also directed to rewrite the proposal with this direction and to change the title to "Initial and recursive program concepts"

PROPOSED CHANGES TO BASE DOCUMENT:

1. Page 387, 14.7.1.1.1, Active state, first paragraph, add a new last sentence as follows:

"When a rule indicates that the active state of a runtime entity be tested, it is in the active state if any instance of the entity is active, including instances that may be contained in a different recursion of a runtime entity."

2. Page 701, C.4.1.3, Example, in the function factorial change the line that has FUNCTION FACTORIAL to read:

"COMPUTE fact = parm1 * factorial (parm1 – 1)".

3. Page 700, C.4, Compilation group and run unit organization and communication, add a new section as follows:

"C.4.1a  Recursive and initial programs

"Traditionally, COBOL defined programs to always have data in their last-used state and it was not allowed to call a program when the program was active.  Initial and recursive programs allow one to have data initialized on every invocation and recursive programs allow programs to be called when they are active.  Functions and methods are always recursive.

An initial program is one in which local working-storage section data items and file connectors are set to their initial state whenever the program is called.  Any of these declared as external are left in their last-used state.  When the program is exited (with EXIT PROGRAM or GOBACK), all programs that are contained in it are cancelled (as if CANCEL were executed for each one) and any local file connectors are closed.  This type of program is most often used when it is not necessary to retain data from one invocation to the next.  To retain specific data, external data items or file connectors can be used.  In many implementations, working-storage is allocated "on the stack", which can conserve space because it goes away when the program terminates.

A recursive function, method, or program is one that can be called when it is already active.  For example, program A can call B which can in turn call A again.  Or, A can call A as is illustrated in the example in C.4.1.3 where the function factorial calls itself.  Normally, in a recursive program a local-storage section is specified for data that are initialized on each invocation of the program (this data is called automatic data).  Working-storage data are static and are therefore in their last-used state on every invocation.  The programmer should be aware of this because it can cause unexpected results.  For example, if you had a counter "xyz" in the working-storage in one recursion of a program and you added to it, when you got back to another recursion it would be one more than it was before.  You might or might not want this to happen."

[Page 711 might be a better place for this.  Mainly because the terms are covered earlier.]
INDEX:
No changes.

RESOLVED ISSUES:
None.

OPEN ISSUES:
None.

