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Summary and Purpose of Document
The WMO Manual on Codes (MoC) has become crucial to the WMO’s and its member state’s infrastructure. The MoC's importance is expected to increase over the course of the migration from legacy data formats to TDCF formats as standard formats for international data exchange.

Nonetheless, the documentation of BUFR and GRIB codes cannot yet be processed fully automatically. This poses a great threat to the international data exchange, as well as to the consistency of databases worldwide in the future.

In this document we propose organisational and technical measures facilitating the fully automatic distribution of the MoC in order to overcome these shortcomings and augment previous efforts that provide the MoC in the form of XML files [1]. These changes would dramatically simplify all software implementations relying on the MoC.
_______________________________________________________________________

ACTION PROPOSED
The meeting is requested to approve the proposals made within this document and arrange for the implementation of the technical details.
DISCUSSIONS
All WMO member states need implementations of the Manual on Codes (MoC) in order to participate in the international exchange of meteorological data.

An important first step toward the automation of international data exchange processes was achieved by distributing the MoC in XML. Nevertheless, a number of organisational and technical shortcomings currently prevent or impair fully automatic usage of the MoC. Many of these shortcomings could be overcome rather easily. This would dramatically simplify the implementation of software and processes that rely on the MoC, reducing work-loads for all local weather services.

The driving motivation for the measures proposed below is to achieve exactly this with minimum effort.

The proposals can be divided into four main topics:

1. Creation of a unified reference distribution.
(P 1-3)

2. Optimisation of current XML files for machine interpretation.
(P 4-9)

3. Facilitating automatic distribution and updates with version control.
(P 10-13)

4. Organising the flow of information between users and providers.
(P 14-15)

As in every other database, elimination of redundancy (1) reduces the effort necessary to track different versions, update information, locate bugs, etc.. More importantly, these steps greatly improve data quality and consistency, while consistency is the main concern for the documentation of table-driven code forms (TDCF) that are exchanged and archived worldwide.

Providing different views of the same data (the XML files) using XSL transformations is an appropriate way to satisfy the requirements of combined machine and human readability without introducing additional redundancy.

Doing so allows for the optimisation the XML files specifically for machine interpretation (2). All proposals under this topic aim to minimise the efforts necessary to implement routines that use these files, import them into a local database, and export local definitions to the same format. Applying P 4 and P 5, for example, facilitates the comparison of the XSD files (XML “structure definition files”) of different versions to identify differences between the respective versions. Removing redundancies in the XML files’ content (P 6) e.g. disentangles, and therefore simplifies, the export of element and sequence descriptors.

Consolidating the MoC distribution file into one single set of XML files (P 9) not only reduces redundancy but also ensures that every given descriptor has exactly one status in each version of the MoC. Distributing different subsets of the MoC for operational systems and for development and testing, as favoured at the moment (since MoC version 19/10), jeopardises the ‘unified reference’ idea and forecloses implementation decisions that depend on the users’ contexts.

Version control and automatic update (3) can be achieved simultaneously by utilising an established version control system. Synchronisation of changes from WMO’s repository to local systems could be automated with ease and control over changes is provided both for computer programs and human readers. Doing so guarantees that operational systems use current distributions without unnecessary delay.

Consolidating version numbering of BUFR and GRIB distributions (i.e. effectively introducing a MoC version number) is a logical conclusion from current practice. BUFR and GRIB files are distributed together and respective version numbers are incremented simultaneously. Common Code Tables that are valid for both code forms are also published at the same time without an additional version number. If there is a necessity for minor version numbers (e.g. for bug fixes) these can be implemented using the version control system.

Having established a reference distribution and updating this reference on a regular basis also makes it possible to correct bugs (e.g. typos, inconsistencies with the current PDF distribution, simple mistakes or omissions in new data …) also in a single step (4) and let users benefit from their contributions.

PROPOSALS
In the following we give a list of detailed proposals that, as a whole, allow for automating the distribution and update of the WMO Manual on Codes. The list is given in only roughly chronological order:

P 1. Declare the XML distribution of the MoC the one-and-only standard reference for WMO’s TDCF documentation.

P 2. Omit distribution of redundant TXT files.

P 3. Provide XSL transformation files to a) browse the MoC in HTML, to b) create PDF files and to c) create TXT files

P 4. Remove version number, gen centre, and language information from all XML tags (i.e. BUFR_18_0_0_TableA_en  BUFR_TableA) and move this information into attributes of the respective root nodes.

P 5. Remove version number, gen centre, and language information from all XML file names and define standard directory names containing this information.

P 6. Remove all redundancies from XML files’ content (e.g. repetition of element name in Table D which is already specified in Table B, or repetition of data category per entry in Common Code Tables)

P 7. Remove “No” columns if they do not contain additional information, besides of ordering.

P 8. Add replicator 1 XX YYY to distribution.

P 9. Provide the full MoC with all descriptors and respective status in the given version in one consolidated distribution of XML files.

P 10. Provide the XML files in a globally accessible version control system, preferably GIT [2].

P 11. Add a standardised change log to the distribution which facilitates adaptation of local source codes to changes.

P 12. If the XML structure and naming of XML tags are changed: Provide all available previous versions in the updated structure and naming, keeping all former versions in the version control repository.

P 13. Consolidate version numbering of BUFR and GRIB codes (and Common Code Tables) to a MoC version number.

P 14. Set up a mailing list and announce upcoming changes in XML structure and naming with appropriate lead time.

P 15. Set up a bug tracking system and a standardised way to report bugs.

ESTIMATE OF EFFORT FOR IMPLEMENTION
 
1 day
Modification of the program that generates XML files from a database (P 2, 4-9)
 
0.5 day
Setup and publication of the GIT repository (P 10, 11)
 
~10 day
Implementation of three XSL transformations (P 3)

LOCAL REQUIREMENTS
1. For download and update of the distribution: local installation of the GIT software (available for all major operating systems free of charge under GNU GPL)

2. For automated generation of TXT: local installation of an XSLT library (e.g. XALAN [3] OpenSource, platform independent, Apache Software License)
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