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	Summary and purpose of document

The document presents the outcomes of the first meeting of the ET-ADRS relevant to the ET-ODR


ACTION PROPOSED
The ET-ADRS is invited to consider the outcomes of the first meeting of the ET-ADRS, in particular as regards the application of the ISO 191XX series to the development of a pilot project for the presentation of OPMET data in XML

Extracts from the draft report of the first meeting of the Expert Team on the Assessment of Data Representation Systems (ET-ADRS) (Washington, April 2008)
4. PROPOSAL FOR A CBS POLICY ON DATA REPRESENTATION SYSTEMS

Interoperability of Data Representation Systems

4.1. The meeting emphasised that the CBS policy on DRSs should be driven by the user requirements.  It considered the need not only for basic encoding, decoding and depiction of data but also for interoperability when different DRS were being utilized.  The meeting considered both semantic and syntactic interoperability.  Semantics deals with the meaning of a symbol or a word in some language, whereas syntax deals with the handling of symbols independent of their meaning. Although there are limited instances where only syntactic interoperability is needed most of the information exchange within WMO and its Members requires both semantic and syntactic interoperability to be used operationally.
4.2. The meeting noted XML is not a DRS in the same sense as NetCDF, HDF, BUFR, GRIB and CREX.  It exists at a higher level and functions as a meta-language allowing the derivation of case specific dialects.  Despite this difference, ASN.1 and XML can be used to encode and exchange information.
4.3. Syntactic interoperability should be achieved using automated transformations based on precise structural and data type definitions.  However, in the absence of a semantic relationship between elements of interest (i.e. precise definitions of the data or information elements), interoperability at the syntactic level cannot assure that the resulting integrated or transformed information is meaningful. A policy promoting broader WMO use of guidance available in ISO/IEC 11179 would align well with existing WMO procedures, and would complement broader use of the ISO 191xx series of standards, especially ISO 19115 which uses ISO/IEC 11179 in defining metadata elements.

Development of a WMO conceptual model of data representation

4.4. The meeting agreed that the application of the ISO 191xx series of geographic information standards to the development of a WMO conceptual model of data representation should be considered as a fundamental element of a CBS policy on data representation systems, in particular with a view to:
· Applying a standard approach for data representation, leading to the development of a WMO core profile of the ISO 191xx series for data and metadata, encompassing the WMO core profile of the ISO metadata standard, in line with other initiatives such as INSPIRE); the application schemata and associated tables used to represent data in BUFR, CREX, XML, NetCDF or HDF, such as the BUFR/CREX/GRIB tables, may be used to develop this WMO core profile for data and metadata, in particular to develop the relevant ISO 191xx feature catalogues, application schema(ta) and data product specification(s);
· Facilitating the interoperability and data interchange between applications based on data representations systems associated to BUFR, CREX, GRIB, XML, NetCDF and HDF.
4.5. The meeting noted with great interest the model of WMO BUFR presented by Mr Gil Ross, CAeM representative; the model could be used to develop a WMO conceptual model of data representation based on the application of the ISO 191xx series. The meeting stressed the need to separate out the coding process from the data/information model, as in the ISO 191xx series. When considering the mechanism required to represent BUFR messages in XML, the meeting noted the following:

· Since the full BUFR model is too large to set in a general XSD Schema and BUFR messages will often be too large in a GML application,  a process should be applied to represent BUFR messages into XML;

· Table D templates can be expressed in individual schemas;

· XML will most likely be used for an extraction from one or more BUFR messages;

· There is a need for a way to specify the schemas of the derived (product) XML and for a way to translate the request to a search process on the BUFR messages.
The meeting agreed that it remains a very challenging task to capture the more subtle aspects of BUFR in the XML representation, especially as regards coordinate classes and significance qualifiers.
Specific aeronautical requirements

4.6. The ICAO observer informed the meeting about the aeronautical requirements concerning the future data representation of OPMET information.  It was recalled that the conjoint ICAO/WMO MET Divisional Meeting (2002) had endorsed, in principle, the migration from the traditional alphanumeric codes to BUFR code form, as far as OPMET information is concerned.  However, when establishing transition plans, the ICAO Planning and Implementation Regional Groups (PIRGs) had encountered a number of difficulties which were related, inter alia, to:
A. The ICAO aeronautical telecommunications systems, most parts of which are not compatible with digital data, such as BUFR-coded OPMET information;

B. The reluctance of the aeronautical user community to use the BUFR code form due to its limited applicability for other aeronautical information; and

C. The SI-units of measurements imposed by the BUFR code tables which are not in accordance with ICAO Standards.

The meeting considered the comments from the aeronautical community and noted that these concerns had been presented in the past and for the most part had been addressed.  In particular:

A. Although many parts of the ICAO telecommunication systems are not compatible with digital information those same parts are also bandwidth constrained.  This bandwidth limitation makes the use of verbose formats such as XML also problematic.  Changes to the telecommunications are underway including the use of the internet which may alleviate both bandwidth and digital compatibility concerns.
B. The issue is not that BUFR has limited applicability for other aeronautical information but rather there has been no call to CBS to develop BUFR or any other format for this information.  That said, this information which includes NOTAMs and Air Traffic Control Information is mostly textual in nature. Just as XML may not be suitable for some forms of binary information such as graphics or gridded fields of information, BUFR may not be most suitable for plain text.  It is doubtful that one format is likely to be appropriate for every aviation encoding need.
C. The units which can be used in BUFR are given in Common Code Table C6, and the majority are non SI.  Additionally, through previous recommendation by the ET-DRC and CT-MTDCF is has been agreed to approve any specific non-SI units needed by ICAO.
4.7. Some of the above issues have been, or could be, resolved; however, a fundamental issue with the BUFR code form remains, i.e. the reluctance of the aeronautical user community to use a code which may not be suitable for other aeronautical applications beyond meteorology.  Therefore at the CBS-Ext. (2006), ICAO raised the question of investigating alternative means of data representation, e.g. XML, which led to the establishment of the joint CBS/CAeM Expert Team on OPMET data representation (ET-ODR).  In parallel, the ICAO Air Navigation Commission (ANC) agreed that the BUFR transition of OPMET information should be suspended until such time that the results of the CBS ETs are known. The ICAO observer emphasized the importance of getting the results of the assessment as soon as practicable.

4.8. In parallel with these developments, the team noted that the transition of the traditional Aeronautical Information Service (AIS) to Aeronautical Information Management (AIM) was taking place.  It is foreseen that the MET data will be integrated into the AIM in the medium term.  Therefore, there will be increasing pressure that the future data representation for the OPMET information be compatible with that used for AIM data (where a tendency towards the use of XML exists).  Furthermore, it is likely that the distribution of OPMET information be changed from the current “message-distribution” system towards a “net-centric” environment.

4.9. The ICAO observer considered that the following milestones would be necessary in order to migrate towards the use of table driven codes for OPMET information:

· Initial results of the two ETs to be known as soon as practicable (and no later than 2009);

· Based on the above results, review of the migration plan to table driven codes within ICAO by the ANC (2009);

· Enabling clauses in 2011 for the exchange of OPMET information in table driven code (e.g. XML) on bilateral basis, for applicability in November 2013 (Amendment 76 to Annex 3);

· Conjoint ICAO/WMO MET Divisional Meeting to endorse the use of the new code, as necessary, and the plan to migrate to the “net-centric” environment (2014)

· Finalization of the transition to the table driven code (and to the “net-centric” environment) (2016, 2019 as part of Amendments 77 and 78 to Annex 3).

4.10. The ICAO Observer highlighted the role of WMO and its CBS in this migration since, in accordance with the Working Arrangements between ICAO and WMO (Doc 7475), the WMO was the organization responsible for the aeronautical meteorological codes which are to be based on the requirements stated by ICAO.  He recommended that WMO include interoperability considerations in WMO regulatory and guidance material.  In particular, the efforts by Eurocontrol and the US FAA would have to be reconciled; furthermore substantial efforts should be made to ensure that similar systems could be implemented by States in the other regions of the world.

4.11. Noting the activities undertaken by Eurocontrol and US FAA for the presentation of OPMET data in XML, the meeting  recommended the development of a pilot project for the presentation of OPMET data in XML, possibly based on the applications of ISO 19131 – data product specification – and ISO 19118 – encoding rules - as given in Annex to this paragraph. Such a pilot project should aim at gaining practical experience in the application of the standard approach recommended in above paragraphs 4.4 and 4.5. The ET-ODR should coordinate a more detailed definition of the scope of the pilot project and its implementation, and should report to the ET-ADRS on the outcomes of the pilot project. 

Annex to paragraph 4.11
Application of the ISO 191XX series to the development of a pilot project for the presentation of OPMET data in XML
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