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This is a review of file sharing and record locking
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the comments proper:
As some of these comments are mutually exclusive, it is recommended that the reader skims through them, before reviewing the details.

1 Page 154, 9.1.13, File sharing
There could be a statement to the effect that file sharing is not applicable to the ACCEPT and DISPLAY statements.  Although the standard states that the i/o forms of these statements refer to hardware devices, in practice these references may be symbolic and the JCL could permit a file to be specified.  Some systems also permit more than one program to be involved in the input/output of a single terminal.

Arguably unnecessary, not mentioning these statements automatically implies that they are not involved in the file sharing and record locking facilities.  If an implementor allows them to be related to files, then the semantics and behaviour are implementor defined via the JCL, etc and such use can be regarded as akin to programs written in other languages sharing files with COBOL programs.  On the other hand, perhaps this reasoning should be stated in the standard.

2 Page 208, 12.3.4, File control entry
RETRY phrase, perhaps this should also be allowed as a clause in a file control entry, to permit its general application to all i/o statements for the specific file connector, rather than having to specify it on each separate i/o statement.

The RETRY phrase also could be used in this capacity on the OPEN statement, when there would need to be a way of distinguishing between its application for that of the OPEN statement only, from that for all i/o statements used between that OPEN statement and the logical sucessor CLOSE statement, e.g. RETRY ... FOR OPEN and RETRY ... FOR ALL. 

Using the RETRY phrase in the file control entry would also permit its specification for the input files to merges and sorts, without any further changes to those statements.

A global form of the RETRY phrase might also be desirable, to apply to all files including contained programs.

3 Page 218, 12.3.4.7, FILE STATUS clause
GR 1, I am not happy about a file status data item not being global when the file name is.  It seems possible for contained programs to have local file status data items that do not reflect the current state of a file connector.  I imagine that there are probably some compatibility issues with the previous COBOL standard.

If this is to be allowed, then I would like the standard to also state that when a contained program that shares an already open external file connector with a containing program is called, then if the contained program uses a separate file status data item for that file connector, then that file status data item is updated to correspond with the value of the corresponding file status data item in the containing program.

4 Page 219, 12.3.4.8, LOCK MODE clause
GR 6 & 7, Some systems may lock physical records or blocks rather than logical records, so although not explicitly locked, some notionally available records may not be available to other file connectors.  This is stated in "9.1.14, Record locking" and a reference to 9.1.14 could be made here.

5 Pages 429 & 685, "B.2, Item 5, CLOSE Statement" and GR 7 of "14.10.6, CLOSE statement"
Consider cases where the affected record area is also subject to a SAME RECORD AREA clause.

6 Page 471, 14.10.23, MERGE statement
a)
GR 7a, I don't think that the second and third sentences are consistent.  One could just eliminate the second sentence.  Alternately, perhaps still delete the second sentence and amend the third sentence to state that, where sharing with all other is specified on the file control entry, is specified via JCL, via fixed file attributes or by default, that during the merge process this is altered to sharing with read only.  Alternately, just delete the third sentence.  The final and I think best alternate, is for the second sentence of this rule to more closely follow that of GR 11a of "14.10.36, SORT statement" and as subject to my comments on the SORT statement below.  In any case, it would be desirable for the input files to both MERGE and SORT statements to be handled similarly in respect of file sharing.

b)
GR 7a, see comments on GR 11a of the SORT statement.

c)
GR 7b, see comments on GR 11b of the SORT statement.

d)
GR new, I think that, while a MERGE is active, file-name-1 should be regarded as being open using sharing with no other.  For the compilers and operating systems that I have used, this would not be a problem (it is specified as a set of temporary work files that are unique for each execution of the program), but it might matter for other environments.

7 Page 480, 14.10.26, OPEN statement
a)
SR new, consider preventing sort-merge files from being opened.  It is arguable that "9.1.15, Sort file" and "9.1.16, Merge file" already cover this, but I think that an explicit exclusion woiuld be desirable.

b)
GR 1, it is desirable to prevent a file connector currently in use by a MERGE or SORT statement from being opened by an OPEN statement.

Maybe add a second paragraph as follows:

"The file connector referenced by file-name-1 shall not be one of the file connectors specified in a USING or GIVING phrase in an active MERGE or SORT statement, except for a file connector specified in the USING phrase of a SORT statement after the input phase of that SORT statement has terminated.  If it is, then the execution of the OPEN statement is unsuccessful and the I-O status associated with file-name-1 is set to '41'.

If this change is adopted, then revise "9.1.11, I-O Status" appropriately to include current use by a MERGE or SORT statement.  In some ways, it would be preferable to use a separate I-O status code, but there aren't any spare in the "4x" series.

GR 6 prevents other I-O statements from being used on a file connector that has not been opened with an OPEN statement.  My suggested amendment to the MERGE and SORT statements would specify explicitly that the implicit opening of file connectors by those statements does not mean that other I-O statements for those file connectors are valid while those statements are active.

Part of my proposed rule change here would remove the need for my proposed change to the UNLOCK statement.

c)
GR 2, last sentence just before table 18, consider adding ", including those implicitly open by the sort and merge statements".

d)
GR 6, Table 20, I don't think that the START row is necessary for "Sequential (relative and indexed files only)", since it is already present for "sequential".  Alternately, the tabulation for sequential files could be split more completely for sequential files and relative and indexed files to provide a full set of entries for each.

e)
GR 20, I can't see the necessity for this.  I appreciate that the facility for sharing is an implementor defined feature, but assuming that an implementor permits sharing, one wouldn't necessarily know at the time the file was opened whether another program would subsequently try to open it as well.  Also, sharing with no other is a legitimate option.  I was under the perhaps mistaken impression that where an implementor doesn't support sharing, that the associated clauses and phrases could be present, but would just be ignored.  If so, then perhaps this should be explicitly stated in "9.1.13, Sharing mode".  9.1.13 states that where the SHARING clauses and phrases are both omitted, then the facility for sharing is completely implementor defined.  Alternately, if this rule is to stand, shouldn't there be a similar rule for the file control entry with regard to the LOCK MODE and SHARING clauses, plus an appropriate statement in 9.1.13.  Perhaps what is required is a statement similar to that of GR2 of the "12.3.4.8, LOCK MODE clause", with another similar statement as a new GR2 for the "12.3.4.15, SHARING clause".

8 Page 492, 14.10.29, READ statement
a)
Generally, the rules sometimes specify the whole of a phrase and sometimes only a part of a phrase, e.g. the LOCK phrase and the WITH LOCK phrase, perhaps it would be desirable to be more consistent in this respect, see SR 4 and 5 for an example.

b)
General Format, consider whether the RETRY and the ADVANCING ON LOCK phrases should be allowed together to improve the prospect of not missing locked records.  If so, then the RETRY phrase should be taken out of the brackets and a syntax rule would be required to prevent RETRY and IGNORING LOCK phrase from being specified in the same statement.

c)
SR 5 and GR 8c conflict with respect to allowing the IGNORING LOCK and WITH NO LOCK phrases for automatic locking.  I think that SR 5 should be amended to allow for the use expressed by GR 8c.

d)
GR 8a, a typo I think, first line, change "block" to "lock".

e)
GR 17, I think that the last sentence in its separate paragraph should be relocated as a separate rule to follow GR 9 and expanded to also apply to the other locking phrases.

f)
GR 20, I think that this applies to both Format 1 and 2 and should follow GR 13.

9 Page 503, 14.10.33, REWRITE statement
SR 5, not allowing WITH NO LOCK would conflict with GR 8c of the READ statement.

10 Page 524, 14.10.36, SORT statement
a)
GR 11a, I think that file sharing for a SORT file should be treated as described, except that SHARING WITH ALL OTHER should be revised temporarily to SHARING WITH READ ONLY for the duration of the sort.  Also, while opening the input files, consider allowing the RETRY phrase to be used on the SORT statement, or, as discussed separately, on the file control entry for each input file.  Another less satisfactory approach could be to specify that when opening an input file, locking restrictions imposed by other file connectors are ignored, except when open for output.

b)
GR 11a, the term "implicit OPEN statement" is used here in a way that could imply that the file connector is open for use by I-O statements.  It might be desirable to explicitly state that this is not the case, to conform with GR 6 of "14.10.26, OPEN statement", a note might be the way to do this.

c)
GR 11a, I think that the last sentence should be deleted.  As it stands, it means that the open is always successful, for it to refer to only the previous statement, it would have to be joined with that sentence using "and".

d)
GR 11b, I think that each record read from the input file should be treated as though it were read with the READ statement using the IGNORING LOCK phrase, whether or not automatic locking is in effect.  If this is not done, then rules for the handling of record conflict conditions would be necessary, perhaps with a statement that each record retrieved from the input file is treated as though obtained with a READ statement with the NEXT phrase, the AT END phrase and the ADVANCING ON LOCK phrase.  Also and alternately, if the IGNORING LOCK phrase approach is not adopted, it would be desirable for the SORT statement to include the RETRY phrase as an option.

e)
GR 9, I think that, as is done by GR 8 of the MERGE statement with respect to the RELEASE statement, the list of excluded statements could include the RETURN statement.

f)
GR 12, similarly, I think that the RELEASE statement could be added to the list of excluded statements.

g)
GR new, I think that, while a SORT is active, file-name-1 should be regarded as being open using sharing with no other.  For the compilers and operating systems that I have used, this would not be a problem (it is specified as a set of temporary work files that are unique for each execution of the program), but it might matter for other environments.

h)
GR new, it might be desirable to specify whether or not the statement checks and ensures that all files are available for use and are not locked during the initialisation phase, then keeps them available, rather than waiting to the stage at which they are to be used.  The advantage of checking all files at the commencement of the statement is increased confidence that the statement will not fail part way through due to a file conflict condition, the disadvantage is that it ties up all the files for the whole duration of the statement.  Obviously input files could be released for use by other file connectors once the input phase is complete.  Some of this could also apply to the MERGE statement, though it is more likely that the input and output files in a MERGE statement would all be active simultaneously, this would be implementor dependent and there may be a wish to free up input files that reached their ends before the merge is complete.

11 Page 539, 14.10.43, UNLOCK statement
Perhaps introduce a new general rule as follows:

The UNLOCK statement shall not reference any of the file connectors specified in the USING or GIVING phrases of an active SORT or MERGE statement.

Such a reference would require the raising of an exception condition, I have yet to work out which. (level-2 candidates are EC-SORT-MERGE, EC-IO and EC-FLOW, it should probably be non-fatal, if EC-IO were chosen, then an I-O status value would also be needed probably in the 4x or 5x series, the most likely existing status that could be used is 42 for EC-IO-LOGIC-ERROR, this would necessitate appropriate revisions to "9.1.11, I-O status" and probably some other places too)

Alternatively, one might state the rule in such a way that the UNLOCK statement would just be ignored.  However, I think this latter alternate would be unsatisfactory, as the condition would indicate an unclear approach to the way that the containing program was designed and written.

One might argue that GR 2 of this statement and GR 6 of "14.10.26, OPEN statement" covers the position, but the issue is confused by the way that the MERGE and SORT statements are specified with terms such as "implicit OPEN statement" and indicate that such file connectors are opened and closed, even though not with the OPEN and CLOSE statements.  Appropriate amendments or notes attached to the MERGE and SORT statements to state that the implicit OPEN statements do not allow other I-O statements to be used would eliminate the need for any changes to the UNLOCK statement (or for that matter any other I-O statements).

However, it would be legitimate for a file used in an active merge or sort statement to also be open via another file connector in the same program.

12 Page 555, 14.10.47, WRITE statement
a)
SR 21, not allowing WITH NO LOCK would conflict with GR 8c of the READ statement.

b)
GR 20, I think that this should specify that records written from individual file connectors are placed on to the file in sequential order, but that it is undefined how they are ordered with respect to the records written by other file connectors open simultaneously, except that all records written follow the last record on the file when it was first opened.

c)
GR 36 for indexed files, review file sharing for sequencing during extend, where more than one file connector is open for extend or output.  It may be necessary to have a rule stating that only one file connector at a time can be open for extend or output.  Otherwise all file connectors must jointly write records such that they are in order by the prime record key value and without duplicates.  The IOCS subsystem for indexed files would manage the mechanics of this as the physical sequence of indexed records does not have to correspond to the logical sequence.  The ability to write from more than one file connector open in sequential access mode for output or extend might be defined as implementor dependent for indexed files.

13 Generally
a)
Commit and Rollback, I am dubious about the benefits of file sharing and record locking without these facilities.  I realise that this is a conscious decision by the committee, but wonder whether it should be reviewed.  While it is possibly acceptable where only one file connector is open for update, the presence of several open for update at once without these facilities would cause severe problems in the case of abnormal program terminations, where it would be undefined whether or not some or all updates already applied would persist after termination of the failing program.  Additionally there would be those that should have been applied, but were not, because the program failed before doing them.  Even with only one file connector open for update, an abnormally terminating program could lead to only some of the updates being applied, which would necessitate reinstating all affected files to their original states and rerunning.

With the commit and rollback facilities that I have seen, all file updates made between commit points are unavailable to other programs until the next commit, this protects other programs from using incomplete sets of updated records.  For example, for a single transaction it may be necessary to update several records on one or several files and until that transaction is complete the states of the affected files would be inconsistent.

To summarise, I think that, without commit and rollback, for each file only one file connector at a time should be allowed to be open for update and that any other file connectors sharing that file should only be allowed to be open for read only.  Even this is not entirely satisfactory as explained in the previous paragraph.

Such an approach might make it easier to implement commit and rollback in a later version of the standard without introducing backward compatibility problems.

If it is intended that commit and rollback should be implemented either now or in a future version of the standard, then I think it would be worth considering now at least in outline what would be required, including possible restrictions on the use of certain file sharing and record locking features and combinations of features.  Such a review could make it more likely that future changes would be backward compatible.

It is arguable that if commit and rollback were implemented, then many of the record locking phrases would be unnecessary or undesirable, as would the UNLOCK statement and LOCK MODE clause.  Commit and rollback statements would apply globably to the run unit, whichever program they were issued from, using the equivalent to LOCK MODE AUTOMATIC ON MULTIPLE RECORDS for all file connectors.  The RETRY, IGNORING LOCK and ADVANCING ON LOCK phrases could still be useful, as might the WITH NO LOCK phrase.  A global form of the RETRY clause might also be desirable.  All updated or output records for all file connectors would be automatically locked until a commit or rollback statement.  When updating, it would also be desirable to lock all input records to maintain consistency between files for each set of I-O statements between commits.  Even for programs that don't write or update any files, except producing reports, might benefit from such a locking scheme, to ensure that sets of related records from several files are internally consistent.  Commits and rollbacks probably would not be permissible within active merges and file sorts, including those within containing programs.

Apart from the improved security that commit and rollback would provide, they would also greatly reduce the amount of code needed in a COBOL program to implement file sharing and record locking.

b)
Some of the suggested changes are interdependent, so decisions on individual items should not be taken without considering the others.  For example, if it were decided that file connectors input to merges and sorts should not be allowed to be open for sharing with all other and the implicit read statements for them include the IGNORING LOCK phrase, then there would be no point in facilitating the use of the RETRY phrase for such file connectors when used in this context.  Similarly, provided that a file connector implicitly opened by a SORT or MERGE statement can not be accessed with normal I-O statements while the sort or merge is active, there would be no need for the related changes to the UNLOCK statement.
�remember to revise the date and page numbering





