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References:

1.
Committee Draft 1.8 for the proposed revision of ISO 1989:1985, COBOL standard - PDF version.  I use Adobe Acrobat Reader, version 4.

2.
00-0352 - Review of file sharing and record locking (Jones)

3.
00-0374 - File sharing and record locking using commit and rollback (Jones) - recommends adopting SQL approach (superceded by 00-0489)

4.
00-0423 - File sharing/record locking in objects (Wallace)

5.
00-0491 - File sharing and record locking - global (Jones) and which this document supercedes.

Comments:

This version introduces another open issue in respect to the possibility of allowing global locking to coexist with the other forms of locking for files that do not qualify for global locking.  It also adds and improves some explanations, but with no alterations to the actual proposed changes.  Yet another open issue is the possible application of intellectual property rights.

Proposed revision:

Introduce a LOCK clause for the I-O-CONTROL paragraph to apply to all qualifying file connectors and add an optional ALL phrase to the UNLOCK statement so that it can be applied to all opened file connectors.  Locks would then be automatically applied to all accessed files and records and retained until the UNLOCK ALL statement is executed.  I have called this new scheme global locking, when used it is in effect for the whole of a run unit and excludes other forms of locking within that run unit.

I would like to say that, as a result of the work that the committee has already put into developing the existing proposed file sharing and record locking scheme, I found developing this proposal much easier.

Justification:

It is desirable to provide a file sharing and record locking scheme that provides security of operation and is easy to apply with minimal coding.  00-0423 makes this point, as I believe have a number of other papers, including 00-0352.  00-0374 suggested adopting the SQL approach, but this was deferred as a candidate for a future revision at meeting 225.  Nevertheless the existing scheme does have loopholes, in particular for files that are closed before the completion of a logical unit of work within a program.

It is often the case that the less code that has to be written to achieve a task, the more likely it is that it will be correct.

Even if this proposal is deferred as a potential candidate for a future revision, it provides an alternate approach to that of 00-0374 as a basis for the application of commit and rollback, for which a little more work would be needed.

Compatibility:

Other than those already introduced by the currently proposed file sharing and record locking scheme, there would be no incompatibilities in respect of the 1985 standard.

Additionally, these revisions would coexist within the standard with the currently proposed scheme, though with some restrictions to prevent different locking schemes from being used with each other, in much the same way as is already done for automatic and manual locking for individual file connectors.

Discussion:

I think that it would be desirable to provide a facility to allow a program to lock all accessed records for all shared files automatically until they are explicitly unlocked by a single UNLOCK statement.  It is envisaged that such an UNLOCK statement would be used at the end of each logical unit of work within a program, for example when all updates associated with a particular transaction identified by a record on a driving file are complete.  A further benefit is that it could be implementor defined whether the UNLOCK statement would be equivalent to a COMMIT statement and a ROLLBACK could be forced by a fatal exception.

To achieve this, a new clause for the I-O-CONTROL paragraph could be devised, probably along the following lines:



LOCK ALL RECORDS [UNTIL UNLOCKED].  UNLOCKED could be defined as a context sensitive word.  Another wording could be LOCK ALL RECORDS AUTOMATICALLY, where AUTOMATICALLY could be defined as a context sensitive word.  However, this latter nomenclature could be confused with the existing automatic scheme as could LOCK MODE IS AUTOMATIC FOR ALL RECORDS.

A new format for the UNLOCK statement would then be required, such as UNLOCK ALL [RECORDS].

When the new LOCK ALL RECORDS clause is present, then no other LOCK clauses and phrases would be permitted within the program and any contained or invoked programs, functions and classes.  Furthermore, only UNLOCK statements with the ALL phrase would be permitted.

The new LOCK ALL RECORDS clause would not be allowed in contained source units and it would apply to all contained source units when in the outermost containing source unit.  The repository would be used to ensure that all compilation units within a run unit either all have or don't have the new LOCK ALL RECORDS clause.  (I had also considered that both the LOCK ALL RECORDS clause and the UNLOCK statement with the ALL phrase should be further limited to the outermost program of the run unit and that the repository should be used to apply their actions to all called programs, functions and classes, however I think that this would be harder for implementors.  It is also arguable that programmers should design file-handling source units specifically for use with particular types of locking.)  While non-COBOL programs in a run unit are not directly covered by the standard, it would be expected that implementors would ensure that this convention would be followed.  It is arguable that restricting the UNLOCK ALL statement to the outermost containing source unit of a compilation unit would not be essential and could perhaps just be recommended.

Any I-O statement that accesses a record would cause it to be locked automatically, the START statement is not considered to access records.

File locks and record locks would be retained even when a file connector is closed before the UNLOCK statement ALL is executed.  All file and record locks for all files would be unlocked automatically when the run unit terminates.  A possible alternative approach would be to prevent a file for which such locking is active from being closed after a record had been accessed on it until an UNLOCK ALL statement had subsequently been executed, such an attempt would raise an exception condition similar to that of closing a report file for which a TERMINATE statement had not been executed.  Additionally, another UNLOCK statement would be required after the file had been closed to remove the file lock.  However, I think that this alternative would make it much harder to implement the use of subroutines and OO and the eventual introduction of commit and rollback.

When a file is closed, then for the purposes of file sharing and until an UNLOCK ALL statement is executed, it will be considered to be open by an anonymous file connector that is different from the one by which it was previously accessed.  That anonymous file connector will have the same file lock and outstanding record locks as that of the file connector from which it is derived.  It will persist in an open state until an UNLOCK ALL statement is executed or the run unit terminates.

When an UNLOCK ALL statement is executed while a file subject to global locking is still open, then the file lock for that file is not released.

I had considered allowing global locking to apply to files specified with sequential organisation or access mode, provided that attempts to lock a record when another was already locked were disallowed by raising an exception.  However, I think that this would be very difficult to implement for cases where such files were closed before locked records were unlocked.  It is possible that such files could still be subject to global locking in a limited way, such that the most recently accessed record is automatically locked until unlocked by an UNLOCK ALL statement, another record is accessed, or the record is rewritten, such a record lock would be released when the file was closed, whether or not an UNLOCK ALL statement had been executed.

As with the currently proposed locking facilities, LOCK clauses and phrases would be ignored for file connectors for which sharing is not explicitly or implicitly allowed.

I think that all qualifying input files to the MERGE and SORT statements should be regarded as being opened with a sharing mode of SHARING WITH NO OTHER.  The files should be unlocked explicitly by an UNLOCK ALL statement .

The sharing mode rules for the output files from the MERGE and SORT statements are already adequate, though the use of the UNLOCK ALL statement would be required to subsequently release the locks for qualifying files, this is covered adequately elsewhere.

While commit and rollback could be added to this scheme with what I think would be little difficulty, the committee has already indicated that these functions should be deferred to a later revision of the standard.  However, I do think that the requirements of commit and rollback should be considered to make their eventual application easier and I have endeavoured to do so here.  Though adding commit and rollback would be fairly easy to do to this proposal, it would obviously be much harder for an implementor to apply.

Proposed changes to base document:

1 
Table of contents
add entry for "12.3.5a LOCK ALL RECORDS"

2 
Page 11, 4, Definitions
add an entry for global locking as follows:

"4.xxx global locking - a file and record locking scheme that is automatically applied to all qualifying file connectors in a run unit."

3 
Page 139, 8.10, Context sensitive words
add UNLOCKED for the LOCK ALL RECORDS clause

4 
Page 144, 8.13, External repository
add details for the LOCK ALL RECORDS clause to the existing list as follows:

"- whether the LOCK ALL RECORDS clause is applicable to the source unit"

5 
Page 148, 9.1.11, I-O status
At present there are no explicitly defined conditions for failure of an UNLOCK statement, apart from I-O status 42, though they could be defined by the implementor in the 9x series.  I think that the original and revised specifications of the UNLOCK statement cover the situation adequately.
6 
Page 152, 9.1.11.6, Logic error condition with unsuccessful completion
revise item 2 for I-O status 42, change "UNLOCK statement" to "UNLOCK statement without the ALL phrase".

7 
Page 154, 9.1.13, Sharing mode
the last paragraph will need revision as follows:

original - "The file lock is removed by an explicit or implicit CLOSE statement executed for that file connector."
Add the following three sentences:

"However, for a file connector that is subject to global locking, the file lock and record locks are transferred automatically to an anonymous file connector.  Such an anonymous file connector persists in an open state to the end of the run unit or until an explicit UNLOCK ALL statement is executed.  A file is subject to global locking when the LOCK ALL RECORDS clause is specified in the I-O-CONTROL paragraph of the outermost containing source unit of the compilation unit, the file connector has a SHARING clause in its file-control entry or a SHARING phrase on the OPEN statement, and the file is specified with dynamic or random access mode."

8 
Page 155, 9.1.14, Record locking
This would be rewritten as follows:

Original -------------------------------------------------

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.
as amended -----------------------------------------------

"Record locking provides the capability of controlling concurrent access to logical records in a shared file. Three modes of locking are available, global, AUTOMATIC and MANUAL. Single-record locking or multiple-record locking is available for both AUTOMATIC and MANUAL locking.  For global locking, only multiple-record locking is available.
For automatic single-record locking, the runtime system controls the setting and releasing of locks. For global and 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.

For AUTOMATIC and MANUAL locking, all record locks established for a file are released by the execution of an explicit or implicit CLOSE statement for the file.

For global locking, all record locks are retained until the execution of an UNLOCK statement with the ALL phrase, which is global in its application to all qualifying file connectors in all components of a run unit.
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."

9 
Page 219, 12.3.4.8 LOCK MODE clause
Add a new syntax rule 2 as follows:

"2)
The LOCK MODE clause and the LOCK ALL RECORDS clause are mutually exclusive within a compilation unit."

Insert a new general rule 1 with appropriate renumbering as follows:


"1)
None of the subsequent rules apply if the file is subject to global locking.  (See 9.1.13 Sharing mode.)"

10 
Page 227, 12.3.4.15, SHARING clause
no changes needed

11 
Page 228, 12.3.5, I-O-CONTROL paragraph
This would be rewritten as follows:


"The I-0-CONTROL paragraph specifies one or more of the following:


a)
that global locking is to be applied to all qualifying file connectors


b)
that memory areas associated with different files are to be shared during file processing, record processing or sort-merge processing.

12.3.5.1 General format

I-O-CONTROL. [[lock-all-records-clause] [{same-clause}...].]

where lock-all-records-clause and same-clause are shown below.


12.3.5.2 Syntax rules

1)
The clauses may appear in any order."

12 
Page 229, 12.3.5a, LOCK ALL RECORDS clause
This is completely new with appropriate renumbering.

12.3.5a LOCK ALL RECORDS clause

The LOCK ALL RECORDS clause is used to specify that all qualifying shared files are to be subject to global locking.

12.3.5a.1 General format

LOCK ALL RECORDS UNTIL UNLOCKED.

12.3.5a.2 Syntax rules

1)
The LOCK ALL RECORDS clause shall only be specified in the outermost source unit of a compilation unit.

2)
The LOCK ALL RECORDS clause and the LOCK MODE clause are mutually exclusive within a compilation unit.

12.3.5a.3 General rules

1)
All compilation units in a run unit shall either have or not have LOCK ALL RECORDS clauses.  The external repository shall be used to ensure conformance between the component compilation units of a run unit.

2)
The LOCK ALL RECORDS clause has no effect for file connectors that are described with sequential organization or sequential access mode.

3)
If the LOCK ALL RECORDS clause is omitted, then for file connectors that have neither a LOCK MODE clause nor a SHARING clause or phrase in the SELECT or OPEN statements, the type of record locking for that opening of a shared file is defined by the implementor.  The implementor may define the default in terms of standard LOCK ALL RECORDS or LOCK MODE syntax, specify another type of record locking as the default, or specify that the default is no record locking.  If the default is specified in terms of standard syntax, then the semantics shall be as if the LOCK ALL RECORDS or LOCK MODE clause had been specified.

4)
If the LOCK ALL RECORDS clause is omitted and a SHARING clause or phrase is specified in the SELECT or OPEN statements of a file connector without an associated LOCK MODE clause, then record locks are ignored for the openings of that file connector.

5)
If the LOCK ALL RECORDS clause is specified and the processor does not support record locking, then global record locking is ignored for all file connectors.

6)
For file connectors subject to global locking, file locks are acquired automatically when the file connectors are opened, whether by explicit OPEN statements or as files in the USING or GIVING phrases of the MERGE and SORT statements.  Only an UNLOCK ALL statement or termination of the run unit releases the locks.  (See 9.1.13, Sharing mode.)




NOTE This also applies to a sharing mode of SHARED WITH ALL OTHER to retain the file's status of being open by a file connector for the purposes of sharing with other file connectors.

7)
For file connectors subject to global locking, record locks are acquired automatically when any DELETE, READ, REWRITE or WRITE statement is executed.  Only an UNLOCK ALL statement or termination of the run unit releases the locks.  An implementor shall specify the maximum number of record locks that may be held by a file connector and the maximum number of record locks that may be held by a run unit.  Both these maximum numbers shall be at least one.  Any I-O statement that attempts to obtain a record lock that would exceed either limit is unsuccessful and receives an I-O status that indicates that condition.


8)
When a file connector subject to global locking is closed, the file and record locks are transferred to an anonymous file connector.  (See 9.1.13, Sharing mode.)

9)
The setting of a record lock is part of the atomic operation of an I-O statement.

13 
Page 229, 12.3.6, SAME clause
This requires appropriate renumbering, the LOCK ALL RECORDS clause was inserted in front of it to maintain alphanumeric sequence of clauses as is done elsewhere in the standard.

14 
Page 392, 14.7.9.2, Exception conditions
no change needed

15 
Page 427, 14.10.6, CLOSE statement
a)
GR9 replace as follows:

"When the file is not subject to global locking, the file lock and any record locks associated with the file connector referenced by file-name-1 are released by the execution of the CLOSE statement."

b)
GR9a to be inserted and subsequent rules renumbered as follows:

"When the file is subject to global locking, the file and record locks associated with the file connector referenced by file-name-1 are first transferred to an anonymous file connector.  The file lock and any record locks associated with the file connector referenced by file-name-1 are then released by the execution of the CLOSE statement.  (See 9.1.13, Sharing mode.)"

16 
Page 433, 14.10.9, DELETE statement
a)
GR7 change as follows:

replace "If record locks" in the first sentence by "If automatic or manual record locks".

b)
GR7a insert a new rule with appropriate renumbering as follows:

"If global locking is in effect for this file connector, then all existing record locks for the file connector are retained and a new record lock acquired for the record that is deleted.  This record lock for a deleted record does not mean that the record can be accessed again by this or another file connector, but instead prevents another file connector from replacing it while the record lock is held.  It is possible for the same file connector to subsequently write another record with the same key as the deleted record, while that deleted record is locked."

17 
Page 469, 14.10.23, MERGE statement

a)
Rule GR7a, replace the second and third sentences as follows:

"If global locking is in effect for this file, then the initiation is performed as if an OPEN statement with the SHARING WITH NO OTHER phrase had been executed, otherwise if the file-control entry for the file has a sharing clause of SHARING WITH ALL OTHER or SHARING WITH READ ONLY, the initiation is performed as if an OPEN statement with the SHARING WITH READ ONLY phrase had been executed.  When SHARING WITH NO OTHER is specified in the file control entry, then the initiation is performed as if an OPEN statement had been executed normally.  If no SHARING clause is specified for the file connector the implementor shall define the sharing mode that is defined for the file connector."


b)
Rule GR7c, no change required


c)
Rule GR12c, no change required

18 
Page 480, 14.10.26, OPEN statement

a)
SR6, revise



original 

"If SHARING ALL is specified and the INPUT phrase is not specified, the LOCK MODE clause shall be specified in the file-control entry for file-name-1."


new




"If SHARING WITH ALL OTHER is specified in either the file control entry or the OPEN statement and the INPUT phrase is not specified, then either the LOCK MODE clause shall be specified in the file-control entry for file-name-1, or the LOCK ALL RECORDS clause shall be specified in the I-O-CONTROL paragraph of the outermost containing source unit of the compilation unit."

b)
GR4, add "or an UNLOCK statement with the ALL phrase," before "or an OPEN statement".


c)
GR6, add a statement after table 20 as follows:



"The UNLOCK statement can be used with with any combination of access mode and open mode.  An UNLOCK statement with the ALL phrase can also be used when the affected files are either open or closed."

19 
Page 492, 14.10.29, READ statement

a)
new rule SR5a, with appropriate renumbering as follows:



"If file-name-1 is subject to global locking, then none of the ADVANCING LOCK phrase, the IGNORING LOCK phrase, the WITH LOCK phrase, and the WITH NO LOCK phrase shall be specified."


b)
amend GR6 as follows:



Add a new sentence: "However, deleted records can not be read even when they are locked.".


c)
GR8, details for global locking, add a new item (e):



"e)
If file-name-1 is subject to global locking, then no pre-existing record locks are released and the record lock associated with a successfully accessed record is set."

20 
Page 503, 14.10.33, REWRITE statement

a)
new rule SR5a, with appropriate renumbering similar to SR5 but for global locking.



"If the rewrite file is subject to global locking, then neither the WITH LOCK phrase, nor the WITH NO LOCK phrase shall be specified."


b)
GR11, details for global locking, add a new item (d):



"d)
If the rewrite file is subject to global locking, then no pre-existing record locks are released and the record lock associated with the rewritten record is retained."

21 
Page 520, 14.10.36, SORT statement

a)
Rule GR11a, replace the second and third sentences as follows:

"If global locking is in effect for this file, then the initiation is performed as if an OPEN statement with the SHARING WITH NO OTHER phrase had been executed, otherwise if the file-control entry for the file has a sharing clause of SHARING WITH ALL OTHER or SHARING WITH READ ONLY, the initiation is performed as if an OPEN statement with the SHARING WITH READ ONLY phrase had been executed.  When SHARING WITH NO OTHER is specified in the file control entry, then the initiation is performed as if an OPEN statement had been executed normally.  If no SHARING clause is specified for the file connector the implementor shall define the sharing mode that is defined for the file connector."


b)
Rule GR11c, no change required


c)
Rule GR14c, no change required

22 
Page 527, 14.10.37, START statement
no changes required

23 
Page 531, 14.10.38, STOP statement
insert a new rule GR2a with appropriate renumbering:


"2a)
During the execution of a STOP RUN statement, an implicit UNLOCK ALL statement is executed.  This releases all outstanding file and record locks for all files subject to global locking."

24 
Page 553, 14.10.43, UNLOCK statement
another format has been introduced

Original -------------------------------------------------


14.10.43 UNLOCK statement

The UNLOCK statement explicitly releases any record locks associated with a file connector.

14.10.43.1 General format


UNLOCK file-name-1 [RECORD/RECORDS]


14.10.43.2 Syntax rules


1)
File-name-1 shall not refer to a sort file or a merge file.


14.10.43.3 General rules


1)
Any record locks associated with the file connector referenced by file-name-1 are released by the execution of the UNLOCK statement. The presence or absence of any record locks does not affect the success of the execution of the UNLOCK statement.




NOTE To unlock one particular record, use the READ statement with the NO LOCK phrase.


2)
File-name-1 shall reference a file connector in the open mode.


3)
The execution of the UNLOCK statement causes the value of the I-O status of the file connector referenced by file-name-1 to be updated.
as amended -----------------------------------------------


14.10.43 UNLOCK statement

The UNLOCK statement explicitly releases any record locks associated with either one or several file connectors.

14.10.43.1 General format


Format 1 (file specific)


UNLOCK file-name-1 [RECORD/RECORDS]


Format 2 (for global locking)


UNLOCK ALL RECORDS


14.10.43.2 Syntax rules


FORMAT 1


1)
This format of the UNLOCK statement shall not be specified when the LOCK ALL RECORDS clause of the I-O-CONTROL paragraph has been specified in the outermost containing source unit of the compilation unit.


2)
File-name-1 shall not refer to a sort file or a merge file.


FORMAT 2


3)
This format of the UNLOCK statement shall not be specified unless the LOCK ALL RECORDS clause of the I-O-CONTROL paragraph has been specified in the outermost containing source unit of the compilation unit.


14.10.43.3 General rules


FORMAT 1


1)
Any record locks associated with the file connector referenced by file-name-1 are released by the execution of the UNLOCK statement. The presence or absence of any record locks does not affect the success of the execution of the UNLOCK statement.




NOTE To unlock one particular record, use the READ statement with the NO LOCK phrase.


2)
File-name-1 shall reference a file connector in the open mode.


3)
The execution of the UNLOCK statement causes the value of the I-O status of the file connector referenced by file-name-1 to be updated. The presence or absence of any file or record locks does not affect the success of the execution of the UNLOCK statement.


FORMAT 2


1)
Only file connectors subject to global locking are affected by this statement.  (See 9.1.13, Sharing mode and 12.3.5a, LOCK ALL RECORDS clause.)


2)
All record locks associated with all qualifying file connectors in the run unit are released by the execution of the UNLOCK statement.


3)
All file and record locks for anonymous file connectors, established because the originating file connector had been opened then closed, are released by the execution of the UNLOCK statement.  Those anonymous file connectors then have no further function in the run unit.


4)
The execution of the UNLOCK statement causes the value of the I-O status of each qualifying file connector to be updated, whether or not it had any file or record locks outstanding or is open or closed.  The presence or absence of any file or record locks does not affect the success of the execution of the UNLOCK statement.  Each file connector is processed by this statement whether or not a successful I-O status was returned for any individual file connector.

25 
Page 553, 14.10.47, WRITE statement

a)
SR22, a new rule as follows:



"If global locking has been specified, then neither the WITH LOCK phrase nor the WITH NO LOCK phrase shall be specified."


b)
GR8a, a new rule with appropriate renumbering as follows:



"If the rewrite file is subject to global locking, then the record lock associated with the record accessed is set when the execution of the WRITE statement is successful."

26 
Page 586, 15.23, EXCEPTION-FILE function
revise the second sentence to insert the word "normally" in front of "contain".  also add the following clause to the end of the second sentence ", the exception is where more than one file had an error condition arising from the execution of an UNLOCK statement with the ALL phrase".

add a new paragraph as follows:

"If the exception condition arose from the execution of an UNLOCK statement with the ALL phrase, then, if only an error with one file gave rise to the exception condition, the rules expressed above apply in their entirety.  Otherwise the same rules apply with the exception that the first character of the area used for the file name is set to an "#" symbol and the remainder of the file name area is used to contain the name of the first file for which an exception condition was raised.  As the UNLOCK statement with the ALL phrase sets the I-O status for all the affected files, it is possible to determine the other files for which an exception condition was raised by inspecting the file status data items.  Where an exception condition arises from the handling of an anonymous file connector, then the file connector involved is considered to be that from which the anonymous file connector was derived.



NOTE As there is no exception condition specifically defined for an UNLOCK statement with the ALL phrase, the only way in which it can occur is as an implementor defined exception condition with a file status in the "9x" series, or as a permanent error condition with file status "30" or "34"."

27 
Page 696, C.1.2.2, File operations
add ", also the UNLOCK statement with the ALL phrase." to the end of the second sentence.

28 
Page 698, C.1.3, File sharing and record locking
a)
revise para 3 by adding the following text " or "the LOCK ALL RECORDS clause in the I-O-CONTROL paragraph".

29 
Page 698, C.1.3.1, File sharing
Third para, second sentence, revise "on-going opening and closing" to on-going opening, closing, and unlocking".

30 
Page 699, C.1.3.2, Record locking

a)
revise the first sentence of para 3 to read as follows:

"COBOL provides three modes of record locking - automatic locking, manual locking and global locking - that can be selected by coding a LOCK MODE clause in a file control entry or a LOCK ALL RECORDS clause in the I-O-CONTROL paragraph.


b)
change the following table of allowable combinations to read as follows:


Access Mode

Lock mode


Single/multiple records

Sequential

Automatic or manual
Single only


Random or dynamic
Automatic or manual
Single or multiple


Random or dynamic
Global


Multiple only


c)
revise the final para to read as follows:

"When SHARING WITH NO OTHER is specified, record locking is not applicable and the use of any syntax that requests record locking for specific individual records is ignored."

31 
Page 700, C.1.3.2.3, Global locking
a new section as follows:

C.1.3.2.3, Global locking

Global locking provides a mechanism for file and record locking that is very simple to apply with minimal coding while at the same time providing integrity of operation for a logically related set of I-O statements.

The use of the LOCK ALL RECORDS clause in the I-O-CONTROL paragraph of the outermost containing source unit of a compilation unit indicates that global locking is in effect for all file connectors that are defined with access mode random or dynamic and that have a SHARING clause on the file control entry or a SHARING phrase on the OPEN statement.  All compilation units within a run unit must either all have or not have the LOCK ALL RECORDS clause.

When global locking is in effect, the only other locking syntax permitted within the run unit is the UNLOCK statement with the ALL phrase.

All files subject to global locking have multiple file and record locks applied automatically.  Such locks are only released when an UNLOCK statement with the ALL phrase is executed.  This UNLOCK statement is global in its action across all compilation units of a run unit.

Record locks are automatically applied and retained for all accessed records of files subject to global locking, including those that are deleted.

When files subject to global locking are closed, the file and record locks are not released, but instead transferred to an anonymous file connector that persists for the duration of the run unit or until an UNLOCK statement with the ALL phrase is executed.  This enables the program to repeatedly open and close files subject to global locking without losing the file and record locks.  A locked record on a file that is closed cannot then be accessed by the same or another file connector until the UNLOCK statement with the ALL phrase is executed.  For the purposes of file sharing, an anonymous file connector is regarded as being another file open at the same time, so the rules explained by table 19 in the OPEN statement apply.

When global locking is in effect for a run unit, it is possible for files with sequential organization or access mode to have SHARING clauses in their file control entries or OPEN statements, though none of the related I-O clauses, phrases and statements can have any record locking syntax.  Such files are unaffected by the UNLOCK ALL statement.

The processing of programs using global locking would normally be organized into logical units of work that would be completed by the execution of an UNLOCK statement with the ALL phrase.  For example, a batch program could read a driving file, each record of which identifies a separate business transaction for which it is necessary to read, update and write several records to and from several files.  By using the UNLOCK statement with the ALL phrase at the end of the processing for each individual driving record, it is possible to ensure that the integrity of all related information for that transaction is maintained without interference from other programs.

It is envisaged that the facilities for commit and rollback will be added in a future revision of the standard by the use of optional phrases on the UNLOCK statement with the ALL phrase.

32 
Page 701, Table C.1, Summary of record lock acquisition and release
Add a paragraph before or after the table as follows:

"For global locking, record locks are always set for successful record accesses and never released until an explicit UNLOCK statement with the ALL phrase is executed."

33 
Page 759, C.15, Common exception processing
no change required

Substantive changes (not affecting):

I think that this would be covered by the existing entries for file sharing and record locking.

Substantive changes (potentially affecting):

None, provided that UNLOCKED is a context sensitive word rather than a reserved word.

Obsolete language element list:

none

Archaic language element list:

none

Implementor defined language element list:

I think the existing entries for record locking and file sharing would suffice.

Hardware dependent element list:

I think the existing entries for record locking and file sharing would suffice.

Undefined language element list:

I don't think that any change is required. 

Index:

Entry for LOCK ALL RECORDS clause

File sharing entry to also reference new LOCK clause

a new entry for global locking to refer to "9.1.13, Sharing mode", "9.1.14, Record locking" and "12.3.5a, LOCK ALL RECORDS" clause.

Record locking entry to also reference new LOCK ALL RECORDS clause.

Summary of changes to adopt JOD 1993:

None, though my version is from 1991.

Resolved issues:

This would considerably improve the security of the file sharing and record locking scheme.  The simplified and reduced amount of coding would make it much easier for a programmer to apply.  There would still be situations where the existing schemes already in the draft standard would be appropriate.

Open issues:

It is necessary to consider whether this proposal would aid or hinder the eventual implementation of commit and rollback facilities.  I think that the exclusion of files specified with sequential organization or sequential access mode from a global record locking scheme would assist.  When such facilities are implemented, maybe all files would have to be shared and use global locking for a program that uses the facility.  SQL manages without such an exclusion, but recommends that exceptions are handled with particular care, generally the only file in programs with SQL that use commit and rollback is the file that is used to drive a batch process, where each record of that file is used to initiate a transaction that is treated as a logical unit of work.

At a future date, the UNLOCK statement could be further enhanced with the optional and mutually exclusive phrases WITH COMMIT and WITH ROLLBACK.  This could be done now, but I understand that the committee has already decided against the concept of applying such facilities.

At a future date, a clause for file sharing in the I-O-CONTROL paragraph could be useful, however, SHARING clauses for individual files would still be useful to override the global form.

At a future date, a RETRY phrase could be added to the LOCK ALL RECORDS clause or given a separate entry in the I-O-CONTROL paragraph.

This scheme excludes files that are defined with sequential organization or opened with sequential access mode.  This is because the existing rationale for record locking with such files prevents the use of multiple record locking.  If such rules were relaxed for those files that implementors defined as capable of permitting multiple record locking, then they could be used with global locking.  An alternate approach would be for such files to be allowed to participate in global locking when their sharing mode is SHARED WITH NO OTHER.

Consider whether the LOCK ALL RECORDS clause should be specified in the outermost source unit of all compilation units, or just in outermost programs and other outermost source units.

Consider whether it should be possible for files that don't qualify for global locking to have other types of locks in the same run unit.  The main and probably only benefit of this would be for use with a file used to drive the processing of business transactions.  The discussion also raises the topic, but instead considers the possibility of applying limited global locking to such files as though they were subject to single record automatic locking, I think that of the two the latter approach would be easier and more appropriate.  Neither way is as secure as using only files that can be fully globally locked.

I have maintained the use of existing exception conditions for the UNLOCK statement with the ALL phrase, but it might be considered desirable for it to have its own exception conditions, e.g. EC-I-O-UNLOCK, which might later be split into EC-I-O-COMMIT and EC-I-O-ROLLBACK in a future revision of the standard.  Even if commit and rollback were introduced there might still be benefit in having an UNLOCK statement without either commit or rollback.  This might be helpful where a system or application doesn't support or need commit and rollback, but still wishes to be able to lock all records involved in a logical unit of work.

This proposal is made in good faith for use by the COBOL committee in any way that they choose while not restricting my own ability to use the techniques developed for my own purposes.  However, I don't know whether any similar techniques have already been developed and, if so, whether they have been patented in such a way as to make this scheme an infringement, or whether all the techniques are already in the public domain as accepted practice and without any restraints.  I also don't have the resources to do the necessary searches.  In English law, copyright in this document exists as a matter of course from the date that it exists, but, internationally, different rules may apply.  Similarly, in English law, if a patentable item has been published prior to a patent application, it is no longer possible to patent it, but this also does not necessarily apply internationally, though the fact of publication prevents others from claiming patent rights unless they have proof of prior development.  I suspect that posting a document on the NCITS/J4 COBOL website is a legally acceptable form of publication, but it would be advisable to check.  IBM's CICS and SQL have commit and rollback facilities and I presume that so do several products from other vendors, SQL was adopted by ISO as a standard.
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