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SUBJECT:

Collating sequences and duplicate keys

AUTHOR:

Donald F. Nelson
REFERENCES:


1. CD 1.5, April 1999, with changes in the combined change proposal #1.

2. 98-0475, CD 1.4 quality review comments - 9/27/98 (Wallace)

3. 98-0527, CD 1.4 quality review comments 10/16/98 (Wallace)

4. 98-0577, Quality review comments - miscellaneous (Wallace)

5. 98-0454, COBOL CD 1.4 Chapter 14 -- Procedure Division (Bart)
PROPOSED REVISION:
This proposal ….

JUSTIFICATION:

1.
Item 10 in reference 2 says:

"Page 210,   12.3.4.5,  I18N: DUPLICATE alternate record key,  GR  4:

GR 4 says "The DUPLICATE phrase specifies that the value of the associated alternate record key may be duplicated ....".  This rule fails to consider that different values may collate the same.  If keys are equal according to the collating sequence, they should be duplicates whether or not they have the same value.

This situation could have occurred in COBOL 85, but was not explicitly addressed in any of the rules.  With the addition of cultural collating sequences, this is likely to happen more often, so the standard must address it.  The failure to treat keys as duplicates on the basis of collating sequence could result in incorrect retrievals, or at least retrievals for which results are not defined in the standard.   (See comment regarding Page 219, RECORD KEY, GR 1) "

2.
Item 13 in reference 2 says:

"Page 219, RECORD key clause, GR 1 says "The values of the primary key shall be unique among records of the file."   This means that, as long as the key values are unique, multiple records can have primary keys that are equal in the collation order.

Suppose a file has records with the following primary keys:

abc

or
ABC
ABC


abc
DEF


DEF

where 'abc' and 'ABC' are equal in the collating sequence.  Since they are equal, we do not know which order they will have in the index of primary keys.

Would a READ statement with a-key of 'abc':

READ  file-name  KEY >  a-key

(assuming the index order abc, ABC, DEF)  return the record with key 'ABC' or the record with key 'DEF'?  I don't think it is defined.

In order to have defined results, it seems necessary that duplicates be based on the collation order (or "collation weight", in ISO terms) rather than on the value of a key field."
3.
Item 10 in reference 3 says

"Page 497, 14.10.33, REWRITE: duplicate key:    GR 23-c needs to be reworded to reflect that duplicates are based on equality in the collating sequence and not based on equal key values."

4.
Item 14 in reference 4 says:


"Page 548, 14.10.47.3 WRITE Statement, GRs 35 and 40:

GR 35 and GR 40 should be reworded to reflect that uniqueness and duplicates are based on the collating sequence order, not based on the value order."
5.
Reference 7, item 28, says:


"Page 548, 14.10.47.3 (38) -- Duplicate alternate key can also be created when an indexed file opened in I-O mode not just EXTEND, and it can happen with REWRITE not just WRITE.  It can happen when WRITE is used with one file connector and REWRITE is used with another."


When this was discussed at meeting 200 we thought I had fixed this.  After looking at a bit more I realize that the comment is not relevant.  The rule he is addressing just says that when two openers use extend the order of duplicate alternate keys is not known.  This has nothing to do with REWRITE or anything else mentioned in the comment.  I suggest we reject the comment.  As for general rule 38, I can't quite figure out why it exists.  No matter how different openers access the file, the order of duplicates can be determined.  Most implementations put a time tag on the record and the sequence is always defined.  Obviously, the user could get a bit confused because a WRITE through file connector A may start executing slightly before one with B and the B one might get there first due to how the IOCS works (this thing can easily happen on multi-processor systems).  I deleted the rule and tried to change 40 to say this.

COMPATIBILITY:
This feature is compatible with ANSI X3.23-1985 as amended by ANSI X3.23a-1989 and ANSI X3.23b-1993.

DISCUSSION:

Meeting #

PROPOSED CHANGES TO BASE DOCUMENT:

Page 215, 12.3.4.5.3, ALTERNATE RECORD KEY clause, general rule 4, replace the text with the following:

"The DUPLICATES phrase specifies that the value of the associated alternate record key may be equal to the value of the same alternate record key in another record in the file.  If the DUPLICATES phrase is not specified, the value of the associated alternate record key shall not be equal to the value of the same alternate record key in another record in the file.  The equality or inequality is based on the collating sequence used for the file according to the rules for a relation condition."

1. Page 223, 12.3.4.12.3, RECORD KEY clause, general rule 1, replace the text with the following:

"The RECORD KEY clause specifies the prime record key for the file that is the subject of the entry. The value of the associated record key shall not be equal to the value of the same record key in another record in the file.  The equality or inequality is based on the collating sequence used for the file according to the rules for a relation condition."

2. Page 501, 14.10.33.3, REWRITE statement, general rule 22b, last sentence, change in part to read:

"…duplicate records where the alternate record key value is equal to the same alternate key value in one or more records in the file based on the collating sequence for the file."

3. Page 501, 14.10.33.3, REWRITE statement, general rules 23 and 24, replace with the following:

"The invalid key condition exists under the following circumstances.  The comparison for equality for record keys is based on the collating sequence for the file according to the rules for a relation condition.  The file connector referenced in the following rules is the file connector referenced by file-name-1 or associated with the file description entry in which record-name-1 is specified.

a) When the file connector is open in the sequential access mode and the value of the prime record key of the record to be replaced is not equal to the value of the prime record key of the last record read through the file connector, the I-O status associated with the file connector is set to '21'.


b) When the associated file connector is open  in the dynamic or random access mode and the value of the prime record key of the record to be replaced is not equal to the value of the prime record key of any record existing in the file, the I-O status associated with the file connector is set to '23'.


c) When an alternate record key of the record to be replaced does not allow duplicates and the value of that alternate record key is equal to the value of the corresponding alternate record key of a record in the file, the I-O status associated with the file connector is set to '22'.

When the invalid key condition is recognized, the execution of the REWRITE  statement is unsuccessful, the updating operation does not take place, and the content of the record area is unaffected."

4. Page 551, 14.10.47.3, WRITE statement, general rule 35, replace with the following:

"35)
The comparison used for ensuring uniqueness or for ordering records in the physical file is based on the collating sequence for the file according to the rules for a relation condition.

35a)
The value of the prime record key shall not be equal to the value of the prime record key of any record existing in the file."

5. Page 551, 14.10.47.3, WRITE statement, delete general rule 38.

6. Page 551, 14.10.47.3, WRITE statement, general rule 40, last sentence, change in part to read:

"… is the order in which the MSCS actually writes the records in the physical file."

7. Page 551, 14.10.47.3, WRITE statement, general rule 41, replace with the following:

"The invalid key condition exists under the following circumstances.  The comparison for equality for record keys is based on the collating sequence for the file according to the rules for a relation condition.  The file connector referenced in the following rules is the file connector referenced by file-name-1 or associated with the file description entry in which record-name-1 is specified.

a) When the file connector is open for output or extend in the sequential access mode and the value of the prime record key is not greater than the value of the prime record key of the last record written through the file connector, the I-O status associated with the file connector is set to '21'.


b) When the value of the prime record key of the record to be written is equal to the value of the prime record key of any record existing in the file, the I-O status associated with the file connector is set to '22'.


d) When an alternate record key of the record to be written does not allow duplicates and the value of that alternate record key is equal to the value of the corresponding alternate record key of a record in the file, the I-O status associated with the file connector is set to '22'.


e) When an attempt is made to write beyond the externally defined boundaries of the file, the I-O status associated with the file connector is set to '24'."

INDEX:
No changes.

RESOLVED ISSUES:
None.

OPEN ISSUES:
None.

