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Summary and Purpose of Document

This document contains a proposal for an addition to a regulation of FM 94-XII BUFR that would foster correct encoding and decoding of BUFR data which contains replication operation.

----------------------------------------------------------------------------------------------

Action Proposed

The Team is invited to examine the proposal for an addition to a regulation of FM 94 -XII BUFR, and to make modifications, if necessary, to the proposal with a view to submitting it to the next CBS session (CBS Ext.(02)).

Discussion

1.
In FM 94-XII BUFR, the replication operation is defined in regulations 94.5.4.1 and 94.5.4.2 as follows.

94.5.4.1
If F=1, the descriptor shall be called a "replication descriptor".  For this case, X shall indicate the number of descriptors to be repeated, and Y the total number of occurrences (replication) of the repeated subsequence.

94.5.4.2
A value of Y=0 associated with the replication descriptor shall indicate delayed replication.  In this case, the replication data description operator shall be completed by the next element descriptor, which shall define a data item indicating the number of replications.  This descriptor may also indicate (by its value of Y) that the following datum is to be replicated together with the following descriptor.

2.
As defined in regulation 94.5.4.1, a value of X in a replication descriptor denotes the number of descriptors to be repeated within the scope of the replication operation defined by the replication descriptor.  This provision is correct as a regulation in that we can obtain the correct value of X by counting all descriptors to be repeated within the scope of the replication operation.  However, especially when nesting of delayed replications is included in the sequence of descriptors, this provision is to be supplemented so as to avoid confusion in programming.  For example, when the following sequence exists, what should be put into the part X of two replication descriptors, respectively?


.....  1xx000  031001  008002 1xx000  031001  005002 006002 010002 ......



3.
In the outer replication, the number of descriptors to be repeated is six, namely, 0-08-002, 1-xx-000, 0-31-001, 0-05-002, 0-06-002 and 0-10-002, and in the inner replication it is three, namely, 0-05-002, 0-06-002 and 0-10-002, then the right answer is as follows.

.....  106000  031001  008002 103000  031001  005002 006002 010002  ......

4.
In this example, although the second replication factor 0-31-001 is counted in the outer replication, the same descriptor is never counted in the inner one.  It is no wonder if one expands these two replication operations (inner and outer) respectively, and counts the number of descriptors to be repeated one by one, that it may cause confusion especially to people who are not familiar with BUFR.

5.
There are necessarily cases, where the nesting of delayed replication operation is indispensable to represent data and products in BUFR.  Considering that erroneous encoding on replication leads to serious problems in decoding, it is desirable that the part of regulation on replication be clearly defined.

Proposal
6.
In order to ensure correct understanding on replication operation especially for cases of nesting, add a note to 94.5.4.1 as follows.

Note:
Where a replication operation includes delayed replication(s) within the scope of its replication, the replication (or repetition) factor descriptor(s) from class 31 shall be counted for X, except the one (if any) located immediately after the replication descriptor defining the replication, as in the following example:

     106000  031001  008002 103000  031001  005002 006002 010002.
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