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Comments:
The main change in this version is the recommendation that the error handling for adopted SQL statements should be exactly that specified by SQL.  It also now assumes that the file sharing and record locking scheme will be adopted more or less as it currently stands subject to corrections in the pipeline.  Consequently, the use of the SQL approach would be an alternative way of achieving file sharing and record locking that would coexist in the standard and could in some circumstances coexist in the same program with the present scheme or certain aspects of it.

Meeting 225 considered 00-0374 and decided that it was too late to consider making such a change for the present revision of the standard and that it should be considered as a candidate for a future revision.  This revision of 00-0374 was therefore developed to form a better basis for such consideration at the due time.

1 Introduction
I think that it would be desirable to be able to implement file sharing and locking in the same way as is done for tables in SQL.  I think that, by closely following the existing SQL standard, it may be practical to adopt the SQL approach with minimal difficulty.

A further benefit of adopting this approach would be to make it easier to mix files and SQL tables within the same run unit and still be able to apply COMMIT and ROLLBACK.

It is arguable that implementors could already provide this facility as an extension to the existing 1985 standard.  After all, the use of SQL within COBOL programs is already covered by the SQL standard and the extension of its table sharing and locking rules to suitable files would seem to be a logical progression, as would the use of COMMIT and ROLLBACK.

Yet another benefit could be the easier adoption of the SQL calendar functions.  Such an adoption would be better for making some revisions to SQL itself, to permit SELECT statements that don't refer to tables or to introduce pseudo table names for special types of activity.  It might also be desirable to change COBOL by introducing some specific data categories and classes for calendar related data items.

As well as the committee, I think that the people who should review this suggestion are those from vendors that have already implemented SQL for use with COBOL in such organisations as IBM, Merant and ORACLE.  IBM has already implemented a similar scheme for COBOL programs incorporating CICS and which may also contain SQL, though that involves replacing all I/O statements by CICS commands.

2 A brief summary of sharing and locking in SQL
For COBOL programs incorporating SQL that have SQL tables and no files, the equivalent to file sharing and record locking already exists.  An SQL table is roughly equivalent to a file and a table row is roughly equivalent to a logical record.  To control table sharing and row locking, the SQL statements SET TRANSACTION, COMMIT and ROLLBACK are used within COBOL programs, where SQL statements in COBOL programs are enclosed between the words "EXEC SQL" and "END-EXEC".  The term transaction in SQL is often, if not always, used synonymously with run unit.

The SET TRANSACTION statement is used once at the beginning of a program to define the rules for sharing and locking for all tables accessed by the transaction.  These rules can also be defined externally, which is the way that I personally have used SQL.  The sharing schemes for SQL use isolation levels, which are READ UNCOMMITTED, READ COMMITTED, REPEATABLE READ and SERIALIZABLE, in increasing order of restrictiveness or level of security.  They also use access modes which are "READ ONLY" and "READ WRITE", the default being "READ WRITE", except for an isolation level of "READ UNCOMMITTED".

The COMMIT statement is used to commit all table updates.  Prior to its use, all updates applied since the previous COMMIT are unavailable to other programs and table rows read since the previous COMMIT are locked.  The COMMIT statement also unlocks any previously established locks.

The ROLLBACK statement is used to reverse all table updates since the previous COMMIT, if any.  It also unlocks any locks established since the previous COMMIT.

COBOL programs containing SQL are preprocessed by an SQL interpreter to produce two outputs.  Firstly, a plan or package is created containing the SQL statements with rules for their application.  Secondly, a normal COBOL program is output with the SQL statements converted to standard COBOL CALL statements to the SQL handling facilities.  Part of the input to the preprocessor and separate from the COBOL program, is a set of statements defining the access rules for the plan or package, among other items such as the name.  The terms plan and package are used in IBM's implementation of DB2, other implementors probably use other terms, but probably provide similar facilities.

Each row that is accessed by an SQL statement is locked until either a COMMIT or ROLLBACK statement is issued.  Earlier implementations found row locking too inefficient and instead locked the whole table that contained the row, many applications still use table locking rather than row locking for efficiency reasons.  Even with row locking, the underlying mechanics of database management may result in several logically unrelated rows being locked because of their physical proximity or blocking.

If neither COMMIT or ROLLBACK are specified within a program, then all locks persist until program termination and whether an implicit COMMIT or ROLLBACK occurs on termination depends upon whether or not termination was normal.

It is usual to use COMMIT and ROLLBACK at the end of each logical unit of work in a program, where such a unit refers to a set of table and/or file accesses that are logically related and required to complete a transaction, where the term transaction is used with its more normal meaning.  An online program is usually implemented as a single transaction, whereas a batch program is usually implemented as a series of transactions governed by an driving input file or table for which each record or row specifies a single transaction.

3 Implementing SQL style file sharing and record locking
I think that the best and simplest approach would be to adopt the syntax of the SQL standard for the COMMIT, ROLLBACK and SET TRANSACTION statements.  Where sharing and record locking rules are established externally, they would correspond in behaviour to those for the SET TRANSACTION statement, but the manner of implementation would be implementor dependent.

The rules for the COBOL standard would permit these adopted SQL statements to be used with identical syntax and meaning to that in the SQL standard, whether or not the COBOL program contains other SQL statements or is handled by an SQL preprocessor.

As with the currently proposed file sharing and record locking facilities, they could not be used with all files or operating systems.  The nature of the files to which they could be applied would be implementor dependent.  However, the facilities would be global within a complete run unit, applying to all file connectors within that run unit.  Consequently, the use of a non-qualifying file for other than input mode within a run unit would prevent the use of COMMIT or ROLLBACK, though would not necessarily prevent the sharing of files between that and other run units.

The effect of COMMIT and ROLLBACK on ACCEPT and DISPLAY statements should be considered.  I think that they would be unaffected, though a program that has put information on a screen that has subsequently been invalidated due to a ROLLBACK, would be responsible for notifying the user that this had occurred.  Of course, it could be that a user command retrieved from a screen was responsible for the ROLLBACK being issued.  It may be that where the ACCEPT and DISPLAY statements refer to files via symbolic references, then those files would be terminated as usual during abnormal terminations and not affected by ROLLBACK statements.  Perhaps this should be implementor defined, since the standard doesn't currently cover the use of files in these circumstances.

The RETRY phrase as currently proposed, also could be adapted as a RETRY clause for the file control and the I-O control paragraphs of the input-output section and in the latter would apply globally to all file connectors within a program and its contained programs.  Its effect would be overridden by RETRY clauses and phrases for specific file connectors.  Rather than being used on all I-O statements, I think that the RETRY phrase would be better used on only the OPEN statement and the MERGE and SORT statements in such a way that it would then apply to all I-O statements for the file connectors affected.

A global SHARING clause for the I-O control paragraph might be desirable as an addition, its effect would be overridden by SHARING clauses and phrases for specific file connectors, however this could be regarded as nearly equivalent to a SET TRANSACTION statement, except that only one SET TRANSACTION statement would be allowed in a run unit, while a global SHARING clause could be specified in each program.  The LOCK phrases that could perhaps coexist with an SQL type scheme in the same program are IGNORING LOCK, WITH NO LOCK and ADVANCING ON LOCK, these would probably only be allowed on OPEN statements for input mode and perhaps also for files input to merges and sorts.  Care would be necessary to allow these clauses and phrases to coexist satisfactorily with the SET TRANSACTION statement.  SHARING clauses and phrases would probably have to be more restrictive than the rules specified by the SET TRANSACTION statement, as would SHARING clauses and phrases specified at successively lower levels of hierarchy from GLOBAL through SELECT clauses to OPEN statements.  The IGNORING LOCK, WITH NO LOCK and ADVANCING ON LOCK phrases could be adapted as subclauses for the SELECT clause.

None of the SHARING clauses and phrases and the LOCK clauses and phrases would be required for the implementation of file sharing and record locking using the SQL approach.

4 Changes required to the draft standard
This is a brief outline of headings and notes that would be developed further, should the committee agree in principle.

Contents

2. Normative references

to include SQL - ISO 9075:1992(E)

3. Conformance

4. Definitions

8. Language fundamentals - somewhere or other

8.9. Reserved words

EXEC, SQL and END-EXEC also perhaps COMMIT, ROLLBACK, SET TRANSACTION, SQLCODE, SQLSTATE, the SQLWARNn series and the SQLERRn series, plus perhaps some more associated SQL standard variables.

9.1.11. I-O status

whether or not exceptions arising from the use of the new statements should be of type EC-I-O-xxx.  At least some of those for the currently proposed file sharing and record locking facilities would need to be retained.  A new category may be required for adopted SQL statements.

I now think that all error handling for SQL statements should be mediated via the standard SQL error handling.  This would make it much easier to add SQL tables and processing to an existing program containing conventional files.

9.1.13. File sharing

9.1.14. Record locking (possibly to be combined with 9.1.13)

12.3.4. File-control entry

add RETRY clause

12.3.5. I-O-control paragraph

maybe add global SHARING and RETRY clauses

also perhaps SET TRANSACTION statement as a clause

14.7. Execution

new item to explain application of COMMIT and ROLLBACK, perhaps also SET TRANSACTION

14.7.9.2. Exception conditions

Most arising from the use of SQL statements would be dealt with by standard SQL error handling, except as identified below.

COMMIT and ROLLBACK would not be allowable for a run unit that contained any file connectors for files open for other than input for which file sharing and record locking would be disallowed.  Whether this should be determined at compile time with the aid of entries registered in the external repository or determined at execution time is a matter to be considered, though the former would be preferable if possible.

14.10. Statements

it may be necessary to include SET TRANSACTION, COMMIT and ROLLBACK, on the other hand 9.1.13 might suffice to explain borrowing from SQL.  SET TRANSACTION might instead belong in the Environment division.

14.10.35. SET statement

new format for SET TRANSACTION, if not done in 9.1.13

B. Language element lists

the determination of whether support is provided would be implementor dependent, which categories of file could be shared and locked would also be implementor dependent and perhaps processor dependent.

C.1.3. File sharing and record locking

D. Substantive changes list

These would mostly be non-affecting, apart from the addition of relevant reserved words.
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