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INITIAL DISCUSSION:

The following quality review comments are addressed:

1. 98-0485/6    (NO) LOCK phrase for files with LOCK MODE AUTOMATIC  

When the AUTOMATIC phrase is specified in the LOCK MODE clause, record locking should be done entirely automatically, without providing applications explicit control over whether records should be locked or not.  Therefore, the (NO) LOCK phrase should not be allowed on READ, REWRITE, or WRITE when LOCK MODE   AUTOMATIC is specified.   

If applications want explicit control, then manual locking should be used.  

This restriction simplifies the semantics as well as the implementation of automatic locking.

WG4 action:   WG4 voted 16-0-6 to remove the overrides of automatic locking (READ WITH [NO] LOCK, READ IGNORING LOCK, and REWRITE WITH [NO] LOCK.

2. 98-0485/3    Asynchronous and non-atomic overlapping of file I/O statement executions

Problem:

When a physical file is accessed from multiple run units, while an I/O statement is being executed that file may be accessed asynchronously from another run unit.  Thus, the semantics of a file I/O statement cannot be described as if it is executed atomically without any possible sharing/locking semantics interactions during the execution.

Example:

      Run Unit 1                                                                   Run Unit 2

         WRITE a record with key 10   (RCD-10)                     READ a record with key 20  (RCD-20)

Even though these should not get a record locked condition if these file I/O statements are executed atomically, that is not always the case with the asynchronous access from multiple run units.  For example, a file system implementation may require the reorganization of the index in response to the addition of RCD-10.  In that case the entire index structure and any access to the file through the index has to be locked during the execution of 

     WRITE RCD-10.   

Such a situation needs to be addressed by the standard.


WG4 action:    3 possible solutions were presented in the comment.  WG4 accepted the following:

a)   Specify that, during the execution of a file I/O statement, the implementation may lock additional resources associated with the file that are needed to complete the execution of the statement.

3. 98-0485/4    Impact on underlying data access (physical record, caching, buffering)

As the proposed standard covers it under 13.2.2, Characteristics of a file (page 226), the access to file data by an implementation may be on a unit of data that is different from a logical record.  This may be what the proposed standard calls "a physical record" or may be the unit dictated by the caching/buffering technique.   For this discussion I will call it a physical record.  Note that this consideration differs from      that discussed under ISSUE 2 since this type of resource (physical unit of data access) may be held beyond the completion of the execution of a single I/O statement  (while the resources discussed under ISSUE 2 would be released at the completion of the execution of the statement).  

…   lot's of detail deleted …  see 98-0485/4 if you want all the detail.


WG4 action:   Of the possible solutions presented in the comment, WG4 accepted the following: 

1)   Define the locking semantics such that the implementor can hold a lock on additional records in response to a request to hold a lock for a specific logical record.  However, this tends to make the existing record locking feature less meaningful since the locking semantics are currently expressed in terms of logical records while the actual locking may be on  physical units of data access and the associated semantics have to reflect that behavior.

In addressing items 2 and 3, I added a bare-bones section on record locking in chapter 9.  I believe someone else has an assignment to determine what should be said in chapter 9 about record locking, so I have not tried to write a comprehensive description.  It was necessary to write something in order to have a place to put the "implementor-defined" rule.  

PROPOSED CHANGES:

1. Page 158, 9.1.13, Sharing mode, last paragraph, change in part to read:   "The file lock is removed by an explicit …".

{because locking is being covered in its own section}

2. Page 158, add the following new section after 9.1.13, Sharing mode:

"9.1.13a   Record locking 

Record locking provides the capability of controlling concurrent access to logical records in a shared file.  Two modes of locking are available, AUTOMATIC and MANUAL.  Single-record locking or multiple-record locking is available for both AUTOMATIC and MANUAL locking.  

For automatic single-record locking, the runtime system controls the setting and releasing of locks.  For automatic multiple-record locking, the runtime system controls the setting of locks, and the application controls the releasing of locks by the execution of an explicit UNLOCK statement.  

For manual single-record and multiple-record locking, the application controls the setting and releasing of locks by the use of locking phrases on input-output statements and the use of the UNLOCK statement.

In all cases, all record locks established for a file are released by the execution of an explicit or implicit CLOSE statement for the file.

The implementor may specify circumstances other than a locked logical record that result in the return of a locked record status.  

NOTE   —   Examples of such circumstances are the locking of records while an index is being organized and the locking of a physical block containing a locked logical record.  "

3. Page 493, 14.10.29.3, READ statement, add the following new general rule after rule 4 under ALL FORMATS:

5)   The WITH LOCK phrase, the WITH NO LOCK phrase, or the IGNORING LOCK phrase shall not be specified when automatic locking has been specified for file-name-1.

4. Page 503, 14.20.33.3, REWRITE statement, add the following new general rule after rule 8:

9)   Neither the WITH LOCK phrase nor the WITH NO LOCK phrase shall be specified when automatic locking has been specified for file-name-1 or for the file associated with record-name-1.

5. Page 677, B.1, implementor-defined list, add the following ahead of item 144a in the combined change proposal {Record locking (default ..)}:

143b)  Record locking (circumstances other than a locked logical record that return a locked record status).  This item is conditionally required because it is conditioned on the existence of such circumstances in an implementation.  This item, if provided by the implementor, shall be documented in the implementor's user documentation.  (9.1.13a, Record locking)
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