World Meteorological Organization

Commission for Basic Systems

First Meeting of Task Team on Aviation XML
Final Report.
(12 December 2011)
[image: image1.png]



Geneva, Switzerland, 29 November to 1 December 2011

DISCLAIMER

Regulation 42

Recommendations of working groups shall have no status within the Organization until they have been approved by the responsible constituent body. In the case of joint working groups the recommendations must be concurred with by the presidents of the constituent bodies concerned before being submitted to the designated constituent body.

Regulation 43

In the case of a recommendation made by a working group between sessions of the responsible constituent body, either in a session of a working group or by correspondence, the president of the body may, as an exceptional measure, approve the recommendation on behalf of the constituent body when the matter is, in his opinion, urgent, and does not appear to imply new obligations for Members. He may then submit this recommendation for adoption by the Executive Council or to the President of the Organization for action in accordance with Regulation 9(5).

© World Meteorological Organization, 2011
The right of publication in print, electronic and any other form and in any language is reserved by WMO. Short extracts from WMO publications may be reproduced without authorization provided that the complete source is clearly indicated. Editorial correspondence and requests to publish, reproduce or translate this publication (articles) in part or in whole should be addressed to:

Chairperson, Publications Board

World Meteorological Organization (WMO)

7 bis, avenue de la Paix



Tel.: +41 (0)22 730 84 03

P.O. Box No. 2300



Fax: +41 (0)22 730 80 40

CH-1211 Geneva 2, Switzerland



E-mail: Publications@wmo.int 

NOTE:

The designations employed in WMO publications and the presentation of material in this publication do not imply the expression of any opinion whatsoever on the part of the Secretariat of WMO concerning the legal status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries.

Opinions expressed in WMO publications are those of the authors and do not necessarily reflect those of WMO. The mention of specific companies or products does not imply that they are endorsed or recommended by WMO in preference to others of a similar nature which are not mentioned or advertised.

This document (or report) is not an official publication of WMO and has not been subjected to its standard editorial procedures. The views expressed herein do not necessarily have the endorsement of the Organization.

____________

First Meeting of Task Team on Aviation XML
Final Report.
Executive Summary

The first meeting of the Task Team on Aviation XML (TT-AvXML) was held in Geneva from 29 November to 1 December 2011 with the objective of defining a work plan to allow ICAO to define appropriate standards for the representation of meteorological information in an XML form that is consistent with both the needs of WMO and of international aviation.

After discussing the evolving requirements of aviation for data exchange, the WXXM Weather Data Exchange Model) and WMO plans for progressing the WMO Data Model and the Table Driven Code Forms (TDCFs), the Task Team agreed on the scope of their task, on priority items to be addressed, on tasks that need to be completed, timescales for those tasks and responsibilities for those tasks.

The Task Team also agreed that:

· WMO should have formal ownership of the Logical Data Model for the meteorological information required by ICAO and that this would be used by ICAO within the wider aviation Logical Data Model.

· Working with ICAO, TT-AvXML will develop XML representations of TAF, METAR/SPECI and SIGMET to meet ICAO’s time table for introducing experimental use of XML through bilateral agreement.

· Although the initial aim is to meet ICAO’s immediate requirement, both ICAO and other users of weather information will have a need for additional information to be represented in XML in the future.

· TT-AvXML will derive the WMO Logical Data Model and the associated XML data representation from the Table Driven Code tables.

· WMO should nominate the WMO Logical Data Model to have the same status as an ISO numbered standard.
TT-AvXML identified the following requirements on IPET-MDI and IPET-DRC jointly:

· To prepare briefings for CBS XV on the benefits of using a WMO Logical Data model expressed in UML to assist with managing TDCF and XML representations.

· IPET-MDI to prepare a briefing for CBS XV on the use of registries to make the contents of the Table Driven Code tables web accessible to automated systems.

· Members of IPET-DRC and IPET-MDI will need to be familiar with applying UML modelling techniques.

TT-AvXML recommended that ICT-ISS:

· Consider the governance procedures to ensure long term consistency between the TDCFs and XML, that will allow managed changes to the standards, and to make the necessary proposals to CBS XV, taking to account that ICAO expects to extend its requirements over the coming decade.

TT-AvXML recommended to CAeM that:

· Regulatory materials should be reviewed so that the reliance on Traditional Alphanumeric Code Forms for defining accuracy, timeliness and presentation requirements are removed.
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First Meeting of Task Team on Aviation XML
Final Report.
29 November to 1 December 2011

1. ORGANIZATION OF THE MEETING

1.1. Opening of the meeting

1.1.1. Mr Peiliang Shi, Director of the WMO Information Systems Branch at WMO welcomed the participants on behalf of the WMO Secretary General and emphasised the importance to WMO and ICAO of creating a robust and maintainable representation of meteorological information in XML form.

1.1.2. Mr Shi noted that CBS Ext(10) had emphasised the need for XML representations, and that this had been endorsed by Congress XVI. TT-AvXML was formed by CBS Management Group to ensure that this work progressed rapidly to progress the work started by ET-ODR. Although CBS and Congress had asked that it should be possible to represent OPMET data in XML, Mr Shi stated that it is important that this done in a way that meets the needs of both the aviation community and WMO and that will allow future requirements to be managed in an efficient and economical manner.

1.1.3. Mr Puempel, on behalf of CAeM, emphasised the urgency of the need for representing aviation information in XML in order to ensure that the standards used by industry evolve in a direction compatible with the needs of the international organisations. This meeting needed to initiate the work of the group so that it could deliver on the required time scale of mid-2012.

1.2. Approval of the agenda

1.2.1. The approved agenda is attached as Appendix 1.

1.2.2. Appendix 2 lists those attending the meeting.

1.3. Working arrangements

1.3.1. The working hours of the meeting were agreed.

1.4. Confirmation of the Terms of Reference

1.4.1. TT Av-XML discussed its Terms of Reference, taking into account the comments from the FAA representative who could not be present at the meeting. Mr Halsey noted that it was ICAO's job to define the requirements for weather information, and that these are still evolving. Solutions developed by TT-AvXML must meet the aviation requirements expressed by ICAO (currently limited to ‘flight briefing” information; TAF, METAR/SPECI and SIGMET) and be extensible to support future needs. This need for expansion also extends to application areas other than aviation. Revised Terms of Reference are at Appendix 3.

1.4.2. TT-AvXML asked the Chairman to pass these revised Terms of Reference to CBS Management Group for confirmation.

1.4.3. By July 2012, ICAO needs a logical data model, XML schema and a metadata profile that can be used to represent the information currently exchanged as OPMET.

1.4.4. TT-AvXML noted that XML technology itself is unlikely to remain in use for the anticipated 50-year lifespan of this standard. However, the mechanisms developed to derive the physical model from the logical model must robust to technology change over that timescale. TT-AvXML agreed that the logical model will have significantly greater longevity than the technologies that are used to implement the associated physical models.
2. Aviation’s need for XML

2.1. Mr B.L. Choy briefed TT-AvXML on XML features required in WXXM to support uplinking of windshear alerts to the cockpit and the exchange of New Terminal Weather Forecast (NTF, now Meteorological Services to Air Traffic Management or MSTA). The Task Team concluded that aviation’s XML data representation requirement extends beyond what can be represented using TAF, METAR/SPECI or SIGMET, and that any solution that was only a replacement for the current alphanumeric codes could have long term detrimental impacts on safety and efficiency of aviation. Furthermore, Mr Hart asserted that future requirements were likely to diverge from pure meteorological concerns to become more concerned with the business impacts of meteorological conditions on a given airframe and/or operational scenario. It is likely that products relating the business impact of meteorological conditions will be outside the scope of the meteorological information domain, thus not necessarily included in the ICAO meteorological information logical data model but certainly not in the associated physical data model maintained by WMO. However, even in such situations, a requirement remains to provide meteorological information to ‘Decision Support Tools’ that subsequently create business impact products.
 2.2. Mr Hart outlined the recent activities of EUROCONTROL and FAA in the development of information management principles, data models and systems for aviation and their planned evolution (see Appendix 4). ICAO also needs a profile of the ISO 19115 metadata standard. Mr Hart stated that work was ongoing within the Open Geospatial Consortium (OGC) Aviation Domain Working Group to develop the ISO 19115 metadata profile for aviation. However, ICAO was currently reviewing the custodianship of this resource. One issue is that some aspects of aviation have yet to define basic concepts that would need to be referred to by the meteorological information. Entities that are expected to be provided by complementary logical data models include: aerodrome, runway, runway segment, flight information region (FIR) and airspace segment. Mr Hart stated that all aviation logical data models shall eventually be expressed as integral parts of an over-arching Aviation Information Reference Model (AIRM). The Global AIRM will not be available to support the interim deliverables of TT-AvXML (July 2012). As a result, the interim meteorological XML will need to be self-contained. Discussions on a global AIRM to support SWIM is proceeding within ICAO.
2.3. Ownership of the logical data model lies with ICAO, but the way it is implemented can have major impacts on the generation of the physical data model which is carried out and governed by WMO. To avoid long term maintainability issues, WMO should be involved formally in the acceptance of the logical data model within ICAO. This will require WMO expert representation at MARIE-PT.

2.4. Neil Halsey is to work out how TT-AvXML can be involved in MARIE-PT decision making, including formal membership, to avoid long term maintenance issues arising from the logical model by ensuring effective communication between the two teams.

2.5. An outstanding issue is how the WXXM logical model can be maintained to be consistent with the logical models of other aspects of meteorology. During the initial work of TT-AvXML, consideration should be given to how a proliferation of logical models can be avoided. There will be a tension between developing a consistent pan-meteorological logical model and creating a consistent air traffic management model.

2.6. Amendment 76 to ICAO Annex 3 (November 2013) is expected permit the bilateral exchange of TAF, METAR/SPECI and SIGMET products via XML. Consequently, an associated XML representation will be required by July 2012.

2.7. The initial focus of the team is on preparing XML representations for TAF, METAR/SPECI and SIGMET. In doing this, the team preferably needs to be aware of the evolving requirements of aviation so that the developed physical models are more likely to evolve smoothly to meet the long term requirements. This broader understanding will be particularly important when working with MARIE-PT on developing the logical model.

2.8. TT-AvXML considered the requirements of the aviation community for an XML representation of meteorological information, and concluded that:

2.8a: The requirements of aviation for meteorological information are still evolving, so any solution has to be adaptable for the future

2.8b: The logical model for meteorological data and its translation to XML schema should be owned by WMO
2.8c: WMO and ICAO should agree standard packages from the WMO Logical Data Model and associated schemata that will be used by ICAO.
3. Status of data representation

3.1. Aviation’s approach to data representation

3.1.1. Weather Exchange Conceptual Model (WXCM)

3.1.1.1. Mr Hart described the Weather Exchange Conceptual Model and how it was evolving. A draft of WXXM version 2.0 is expected in January 2012.

3.1.1.2. It is planned that WXXM version 2.0 will incorporate (import) the logical data model from ISO 19156 Observations and Measurements (often referred to as ‘O&M2’), and best-practices developed within OGC. Consequently, it is not guaranteed that the WXXM version 2 will be compatible with versions 1.n. Furthermore, it is planned to adopt the Climate Science Modelling Language v3 (CSML3) in WXXM version 2.0 but currently a mature specification on CSML v3 is lacking.
3.1.1.3. In future, release of new versions of WXXM may result in the work of TT-AvXML not being backwards compatible because of changes in the underpinning WXXM. However, the aviation community will experience similar issues. Consequently, the WXXM will become under stricter change control with a systematic governance mechanism. ICAO will need to define a governance regime for WXXM and metadata standards.

3.1.1.4. There will also be a need to accommodate local practices in the form of extension to the core WXXM.

3.1.1.5. WXXM already contains more than is required for the representation of TAF, METAR/SPECI and SIGMET information.
3.1.1.6. Following some sequence-based software versioning schemes, it may be possible to convey the significance of changes between releases of the model. When the minor number movies increased from a.n to a.n+1 the change is backwards compatible, but when the major release number is increased from a to a+1 the change is not backwards compatible. The ICAO data model is likely to have a three year major release cycle associated with ICAO Annex 3
 updates.

3.1.1.7. CSML 3 and ISO 19156 Observations and Measurements (O&M2) are forming the basis of wider community agreement on logical modelling in related fields, and are part of the development path for WXXM2.0, but there are issues in using the standards that are still in the ISO DIS stage into the formal WXXM documentation. Mr Hart stated that CSML 3 was inadequately documented to permit inclusion within WXXM2.0. The INSPIRE Data Specification AC/MF (Atmospheric Conditions / Meteorological Features) is “re-implementing the pattern that was created for CSML 3” to avoid the issues of referring to a standard that has not yet completed the formal approvals process.

3.1.1.8. ICAO's aim is to produce an ICAO data model; this may not be identical to WXXM, but whatever is developed will be capable of use in the SESAR and NextGEN systems being developed for Europe and the USA.

3.1.1.9. TT-AvXML considered the logical data model that underpins WXXM.

3.1.1.10. TT-AvXML will need to ensure that it has access to a tool (and the expertise to support it) to transform the UML logical Model into GML schema – repeatably and in a way that meets the constraints set by TT-AvXML.

3.1.1.11. Mr Hart noted concerns relating to the overheads associated with the GML3.2.1 model (ISO 19136 Geographic information – geography markup language). EUROCONTROL are currently exploring the possibility to use GML2.4 to resolve these concerns in lieu of the availability of GML4.0 which is only in the early stages of development within OGC. Mr Hart stated that there is no requirement yet to express fully 3-dimensional features within WXXM, 2-dimensional features with a vertical level property are currently considered sufficient (e.g. 2.5-dimensional).

3.1.1.12. S Albersheim and D Hart to provide access to suitable tools and expertise to allow UML to GML schema translation.

3.1.2. Weather Exchange Model (WXXM)

3.1.2.1. TT-AvXML did not identify any additional issues to those discussed under the previous agenda item.
3.1.3. Weather Exchange Schema (WXXS)

3.1.3.1. TT-AvXML considered the plans for the XML schema that form WXXS.

3.1.3.2. TT-AvXML noted that current best practice for conversion of UML Application Schema to GML/XML required the use of the Fullmoon software package originally developed by CSIRO and released under open-source license.  It also noted that Sparx Systems’ Enterprise Architect was widely adopted for creating documentation of UML and that many of the models that TT-AvXML were available in the format used by that package.
3.1.3.3. ICAO Annex 3 is not planned to contain version numbers of the physical model. This may cause problems if the standard is to use XML because the name spaces would not work, a lesson learned from GML. The regulations would require “acceptable means of compliance,” although it will require GML/XML. Interoperability issues resulting from alternative solutions would be the responsibility of the body proposing the alternative.

3.1.3.4. It is expected that MARIE-PT will review the extensions to the schema that are being used around the world, and work with TT-AvXML to adopt those of global relevance into updated versions of the core standard at a frequency of about 18 months.

3.1.3.5. TT-AvXML will need to review any work done against WXXM1.0 for changes required by  WXXM2.0 (and associated schemas) to ensure consistency with the newer standard.

3.1.3.6. Some of the decisions on the structure of the XML schema will have long term implications (such as the use of “hard typing” or “soft typing”).

3.1.3.7. Traditional METAR and TAF reports are directly read and decoded on-the-fly by end users, so the units are important to the end users, but for the XML version there will always be display software, so that SI units could be used as standard. However, the use of units should not be allowed to get in the way of speedy implementation.

3.2. WMO data representations

3.2.1. TT-AvXML considered the existing data representations that are used specifically to support aviation and decided which need an XML equivalent.

3.2.2. TT-AvXML agreed that XML representations are required for the information content of the following Alphanumeric Codes. These should encompass the equivalent information that can already be represented in Table Driven Code Forms (TDCF).

· FM 16-XIII: SPECI

· FM 15-XIII: METAR

· FM 51-XIII: TAF

· ICAO's WS SIGMET  (Thunderstorm, turbulence, icing, mountain wave, dust storm or sand storm)
· ICAO’s VA SIGMET (Volcanic Ash)

· ICAO’s TC SIGMET (Tropical Cyclone)

3.2.3. TT-AvXML decided that the following Alphanumeric Codes do not need to be represented in XML at present, for the reasons that are noted against each such code form.

· FM 42-XI Ext: AMDAR; information required by meteorology, not aviation

· FM 53-X Ext: ARFOR; not required by ICAO at this time

· FM 54-X Ext: ROFOR; not required by ICAO at this time

· ICAO’s AIREP – may be considered by ICAO in the future.

· Volcanic ash, tropical cyclone advisories are not required by ICAO at this time.

3.2.4. TT-AvXML agreed that XML representations are needed for the information content of the following TDCF BUFR and CREX aviation templates.

· TM307051, TM307056 (that represent the information held in METAR/SPECI and TAF reports)

· BUFR table entries that are used to represent SIGMET information (for Volcanic Ash, Tropical Cyclone and other phenomena SIGMETs).

3.2.5. TT-AvXML decided that the following BUFR and CREX templates do not require an XML representation at this time for the stated reason.

· TM311005: single level standard AMDAR reports; WMO requirement

· TM311010: single level more complex AMDAR reports; WMO requirement

· TM311008/TM3110095: aircraft ascent/descent profile suitable for AMDAR profiles; WMO requirement

· No template identifier issued but guidance provided: information held in AIREP; not required by ICAO at the moment but may be reviewed in future

· WAFC significant weather charts; ICAO has not yet decided whether these are required in XML; there is an ongoing debate within the aviation industry about the best mechanism for providing this information in the future.

3.2.6. TT-AvXML agreed that an XML representation for aviation data exchanged in GRIB format is not required at this time.

3.2.7. TT-AvXML agreed that an XML encapsulation so that the TDCF information can be exchanged within systems that operate using XML is not required (that is, the binary TDCF information does not need to be transferred in associate with an XML description). 

3.2.8. TT-AvXML recommended that CAeM  and ICAO MARIE-IPT review the contents of Annex 3 to provide advice on the presentation of weather information that does not originate in one of the traditional Alphanumeric Codes (TAF, METAR/SPECI, AIREP, SIGMET).

3.2.9. It also recommended that CAeM and ICAO MARIE-PT review the contents of Annex 3 so that it remains valid when the Alphanumeric Codes (TAF, METAR, SPECI, SIGMET) are no longer in standard use. In particular to separate between the four different meanings attributed to the terms “TAF”, “METAR”, “SPECI” and “SIGMET” that, depending on context, refer to the code form itself, the type of report (forecast, observation), the precision and accuracy of the information, or the area of distribution of information.
3.2.10. WMO Secretariat is to ask CAeM and ICAO MARIE-PT to prepare changes to Annex 3 that are required to remove ambiguities when information is exchanged in XML.

3.2.11 TT-AvXML agreed that the Sequences expressed in BUFR Table-D played a similar role to Classes within a logical model; collecting groups of properties together. Mr Tandy noted that care should be taken when converting BUFR Table-D Sequences to Classes – especially where ‘replication sequences’ are used. The use of other BUFR Table-C modifiers is also likely to be problematic. TT-AvXML also noted that treating BUFR Table-D Sequences as Classes is inconsistent with the current ‘serial’ processing model employed within BUFR. An approach where BUFR Table-D Sequences are treated as Classes requires BUFR to adopt a ‘lexical’ processing model. 

3.2.12. ECMWF has started work on producing decoding software for BUFR similar to that already produced for GRIB. This work can be a major contribution to development of the aviation XML. ECMWF’s software will enable the BUFR Table-D Sequences to be expanded, thus producing a ‘proto-logical model’ that can be further evolved to create a candidate logical model for consideration by ICAO MARIE-PT. TT-AvXML noted the synergy between what ECMWF needs to do to create the BUFR software and what is needed to create a WMO Logical Data Model.
3.2.13 In deriving a logical model from the BUFR Table-D Sequences, TT-AvXML noted the need to identify where base classes from ISO/TC211 logical models should be incorporated (e.g. temporal and geometric datatypes). TT-AvXML must define which logical models should be recommended for import into the candidate logical data model. Mr Hart stated that currently AIRM imports the following base models: ISO 19103 Conceptual Schema Language, ISO 19107 Spatial Schema, ISO 19108 Temporal Schema, ISO 19123 Coverages and ISO 19156 Observations and Measurements. ISO 19111 Spatial Referencing by Coordinates is omitted due to the incompatibility with aviation requirements.

3.2.14 Mr Hart asserted that it is essential that the candidate Logica Data Model from TT-AvXML provide guidance on which Packages (sub-components of the logical data model) will be maintained by WMO and provided for import into the ICAO meteorological information logical data model.

3.2.15. TT-AvXML agreed that it would be feasible to derive a WMO logical model from the TDCF tables and to create XML schemata from that logical model.

3.2.16. TT-AvXML noted that this approach may introduce issues and inconsistencies with that currently being used by the ICAO community, resulting in iterative refinement of the Logical Data Model and potentially in adjustments to the TDCF tables. Examples include the differences in definitions of visibility and of freezing precipitation in the ICAO and WMO communities. Examination of WXXM before starting the WMO Logical Data Model may help to avoid some issues.
3.2.17. TT-AvXML found that the UML representation of BUFR sequences encouraged meaningful debate about what was being represented without the details of the representation obscuring the discussions.
3.2.18. Using this approach, TT-AvXML would use the TDCF tables to define the Logical Data Model for the core meteorological information required by the ICAO community. Agreed packages of this would be imported into the ICAO Logical Data Model to provide ICAO’s meteorological components. TT-AvXM may produce schemata to represent in XML key meteorological combinations of information. ICAO would then adjust existing products or new products in their Logical Data Model based on the meteorological components.  Finally, TT-AvXML would use standard procedures to create XML schemata for XML representations of aviation meteorological products from the WMO Logical Data Model and ICAO Logical Data.

3.2.19. Most members of IPET-DRC are not familiar with UML, so at present it would not be possible for the IPET-DRC to maintain the codes from a UML source. This may create long term problems as it would make it difficult to maintain consistency between the Table Driven Codes and XML.

3.2.20. ICT-ISS must consider how long term consistency between the TDCFs and XML can be maintained. This might be achieved by creating a UML model and using this to drive both. This would mean training IPET-DRC and IPET-MDI in the use of UML and associated tool sets, and maintaining this skill set. At a minimum, the UML must be maintained to be consistent with the TDCF so that the XML representations can be created from the UML. ICT-ISS needs to prepare a strategy for agreement at the 2012 meeting of CBS, emphasising the need for consistency and the costs of not using a unified approach for development.

3.2.21. ICAO should prepare a paper for CBS highlighting the importance of their logical data model for aviation.

3.2.22. IPET-DRC and IPET-MDI should create a joint submission for CBS meeting on the long term maintenance of the TDCFs and XML representations of meteorological information, including the use of UML. This must emphasise the business benefits of this approach.

3.2.23. The Chairman must submit to IPET-DRC any request of change to the FM-94 BUFR to be implemented in Edition 5 as necessary to resolve any conflicting concept between the newly created WMO Logical Data Model and the current BUFR specifications. 

3.2.24. The WMO logical data model should have the same standing as ISO TC211 models, through the WMO relationship with ISO that assigns WMO a standards-setting role.

3.2.25. The Secretariat must clarify the arrangements with ISO for WMO standards to have ISO recognition.

3.2.26. The tool used by the aviation community (FullMoon) imports existing XML schema for authoritative components of the model where they exist elsewhere, avoiding the need to maintain separate schema for those components. WMO should produce its XML schema for meteorological information with this use in mind. 
3.2.27. TT-AvXML will provide meteorological schema packages for use in WXXS in the short term that are produced independently of longer term ambitions to drive both TDCF and XML from the same logical model. These schemas would in the short term be published within a namespace managed by ICAO, but in the longer term would be migrated to a namespace managed by WMO.

3.2.28. ICAO will need to refer in Annex 3 to the WMO contributions to the WXXS in the same terms as it refers to the ISO/TC211 components because, at a logical level, the relationship is the same.

3.2.29. TT-AvXML asked IPET-DRC to consider its work with those elements essential to the aviation requirement as a pilot of the concept of creating a logical model from the TDCFs and for driving future TDCF development from the logical model.

3.2.30. The Met Office has started a project to create web accessible registries that can be used to publish the vocabularies that are implicit in the Table Driven Code Forms. This will be made available to WMO.

3.2.31. IPET-MDI should prepare a briefing paper for CBS on registries to make the Table Driven Code Forms web accessible to automated systems.

3.2.32. Following guidance from MARIE-PT, TT-AvXML must decide on whether schematron rules to implement the constraints noted in the BUFR documentation will need to be developed to support the July 2012 implementation of TAF, METAR/SPECI, and SIGMET.

3.2.33. TT-AvXML considered that it would not be appropriate to use schematron rules to impose meteorological consistency (for example a relationship between precipitation type and temperature). Such issues should form part of the meteorological quality control, but there may be benefit in using the constraints for regional guidance.

3.2.34. On 21st February 2012 MARIE-PT will meet in Montreal to agree how the ICAO logical data model will be created. A technical member of TT-AvXML should attend the associated MARIE-PT technical meeting. At that time, MARIE-PT will require a firm statement on what WMO will be able to deliver by the time the ICAO data model has to be finalised.
3.2.34. TT-AvXML should find a source of funding for a TT-AvXML representative on MARIE-PT.

3.2.35. TT-AvXML noted that WXXM, CSML3, CF (Climate and Forecast) Point conventions and the Community Data Model (NetCDF) are all converging through conformance with the O&M2 logical model expressed in ISO 19156 Observations and Measurements.

3.2.36. ICAO is changing the regulations about SIGMET so that only polygons (or lines) will be valid for describing the area of validity of the SIGMET – or the whole Flight Information Region as an implicit polygon. However, text descriptions will still need to be handled, especially because the dominant way of issuing SIGMETs to pilots is voice radio. However, the 2012 XML will be expected to represent the current SIGMET (that is, there may be a place name and no polygon). When polygons they are “2.5D” (that is, the polygon at the bottom is of the same extent and horizontal position as that at the top).

4. Principles for WMO Aviation XML

4.1. TT-AvXML considered the proposals for a WMO data model, and the work already done within the aviation community on data modelling. It identified principles that should be applied when developing the WMO aviation XML standard to ensure interoperability with WMO and ICAO systems, and to reduce the cost of maintenance in the future.

 4.2. A WMO logical data model shall be inferred from the concepts as expressed in the Table Driven Codes
.

4.3. WMO shall maintain the TDCF and the WMO logical data model to remain consistent.

4.4. WMO shall publish XML schemata for the WMO logical data model within the WMO namespace
.

4.5. The ICAO logical data model should import aspects from the WMO logical data model.

4.6. The aviation XML schema shall be automatically derived from the ICAO logical data model, importing elements from WMO XML schemata as necessary.
4.7. WMO should follow the encoding conventions of ISO 19109 for the creation of the WMO logical data model. In ISO/TC211 parlance, this is referred to as an Application Schema.
4.8. WMO should follow the encoding rules specified within ISO 19136 (GML) for conversion of the logical data model (Application Schema) to XML Schema.
5. Agree workplan to June 2014

5.1. Appendix 5 lists the tasks that the team must complete before an aviation XML schema is drafted for CBS XV. Tasks after 2012 will depend on decisions made by ICAO during 2012, so TT-AvXML decided that it was not helpful to produce a work plan beyond 2012 at this stage, although substantial work will be needed in later years.
5.2. TT-AvXML agreed that it will be necessary for team members to work together between meetings, and that the WMO WIS wiki and the CBS-TT-AvXML group would be the main way of working, supplemented by audio conferences where necessary. Members noted that difference in home time zones meant that it would not be possible to convene telephone meetings during the normal working hours of Members, and the Chairman thanked the team for accepting they will need to be flexible.
6. Further activities (list of actions, next meeting, etc)

6.1 Dates and objectives of future meetings.

6.1.1. Taking the decision points in the work plan into account, TT-AvXML recommended that the following schedule of meetings should be planned:

	Format

A=Audio

F=Face to Face
	Month
	Objective

	F
	21 Feb 2012
	Expert attend MARIE-PT meeting

	A
	8  Feb 2012
	Agree Logical Data Model and Package structure to be offered to MARIE-PT to represent TAF, METAR/SPECI and SIGMET

	F
	28/29  Feb & 1 Mar 2012
	Technical meeting (Brussels)

	A
	Mar 2012
	Checkpoint meeting to agree details of  aviation components of WMO Logical Data Model following MARIE-PT decisions

	
	May 2012
	Joint IPET-DRC, IPET-MDI meeting consider proposals and implications for TDCFs.

	A
	Jun 2012
	Agree final LDM and associated XML schemata to be passed to MARIE-PT for the ICAO Logical Data Model/XML.


6.1.2. Eurocontrol offered to host the next face-to-face meeting in Brussels.

6.2. List of actions

6.1.1. Actions and decisions from the meeting are listed in Appendix 6 to this report under the heading “Summary of Actions and Decisions.”

7. Any Other Business

7.1. ICAO thanked WMO and the Task Team for the considerable progress made on creating an XML representation of meteorological information, and looked forward to meeting the challenges ahead.
7.2. The Chairman thanked members of the team for their constructive approach to the work of the team.

8. Closure of meeting

8.1. The meeting closed at 15:00 on Thursday 1st December 2011.
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Appendix 3: Revised Terms of Reference for TT-AvXML

OPAG-ISS - Task Team on Aviation XML – Terms of Reference

CBS-TT-AvXML

Version 2 December 2011

Terms of Reference

1 To identify the meteorological information that WMO must represent in the aviation XML standard in response to the requirement from ICAO.

2 To identify the key characteristics required of the aviation weather XML standard to allow consistency with the emerging WMO data model and existing examples of best practice e.g. EUROCONTROL/FAA WXCM, and that will allow consistent evolution alongside other WMO data representations to avoid duplication of effort and inconsistencies

3 To identify how the aviation weather XML standard can be maintained over a 50 year lifetime (METAR has been used since 1968).

4 To create a draft standard for the conjoint ICAO/WMO meeting in 2014 (June) in a state that will allow meaningful testing by the aviation community and the supporting manufacturers

5 To create a final standard in line with ICAO requirements  that takes account of the lessons learned during testing

6 To set up mechanisms for the creation, operation and maintenance of any catalogues, registries or similar that are required to support the aviation weather XML standard

7 To create and provide the necessary regulatory and supporting materials for the aviation weather XML standard to be implemented.

___________

Appendix 4: ICAO Timetable for creation of Logical Data Models and XML Representations

	ICAO Annex 3 & WMO TR No.49
	WXXM

(Logical Data Model)
	Physical Data Model(s)
	Metadata profile(s)

	18th edition

November 2013

States in a position to exchange METAR, SPECI, TAF, SIGMET in a digital form under bilateral agreement should structure this information in accordance with WXXM and use XML/GML as the exchange format.
	First iteration of the WXXM which will specify the semantics and abstract structure (features, attributes and associations) for aeronautical MET information. There should be a clear focus on METAR, SPECI, TAF and SIGMET exchange in a digital form.
	First iteration specification for METAR, SPECI TAF and SIGMET exchange in digital form which shall:

Annex A use XML;

Annex B comply with the GML specification for the encoding of geographical information;

Annex C be expressed in the form of an XML Schema;

Annex D be structured in accordance with defined features, attributes and associations (WXXM).


	First iteration metadata profile for METAR, SPECI, TAF and SIGMET exchange in compliance with ISO 19115 and ISO 19139.



	19th edition

November 2016

METAR, SPECI, TAF and SIGMET are exchanged in a digital form, the information should be structured in accordance with WXXM and use XML/GML as the exchange format.

States in a position to do so, under bilateral agreement, should structure all meteorological information in accordance with WXXM.
	Major Release of the WXXM which will specify the semantics and abstract structure (features, attributes and associations) for aeronautical MET information.
	Major Release specification for METAR, SPECI, TAF and SIGMET exchange in digital form which shall:

Annex E use XML;

Annex F comply with the GML specification for the encoding of geographical information;

Annex G be expressed in the form of an XML Schema;

Annex H be structured in accordance with defined features, attributes and associations (WXXM). 

First iteration specification for MET information exchange (exclusive of the METAR, SPECI, TAF and SIGMET Schema) in digital form which shall:

Annex I use XML;

Annex J comply with the GML specification for the encoding of geographical information;

Annex K be expressed in the form of an XML Schema;

Annex L be structured in accordance with defined features, attributes and associations (WXXM);

Annex M allow for the exchange of gridded information and associated exchange formats
	Major Release metadata profile for METAR, SPECI, TAF and SIGMET exchange in compliance with ISO 19115 and ISO 19139.

First iteration metadata profile for aeronautical MET information exchange (exclusive of the METAR, SPECI, TAF and SIGMET) in compliance with ISO 19115.

	20th edition

November 2019

METAR, SPECI, TAF and SIGMET are exchanged in a digital form, the information shall be structured in accordance with WXXM. 

All other MET information should be structured in accordance with WXXM.
	Major Release of WXXM to specify the semantics and abstract structure (features, attributes and associations) for all aeronautical meteorological information.
	Major Release specification for MET information exchange in digital form which shall:

· use XML;

· comply with the GML specification for the encoding of geographical information;

· be expressed in the form of an XML Schema;

· be structured in accordance with defined features, attributes and associations (WXXM);

· allow for the exchange of gridded information and associated exchange formats.
	Major Release metadata profile for MET information exchange in compliance with ISO 19115 or ISO 19139.


________

Appendix 5: Workplan for TT-AvxML

	Task
	Description
	Responsible
	When

	1
	Identify the groupings to form the fundamental classes for the model (TAF, METAR/SPECI, SIGMET) – deliver as each code is ready
	Fucile (Peroutka support)
	Early Jan 2012

	2
	Identify where BUFR replication sequences need to be refactored (ie new sub-sequences created) for effective UML/XML. Identify use of Table C operations that would impair effective UML.
	Fucile (Peroutka support)
	Early Jan 2012

	3
	Propose short names for identified elements
	Fucile (Peroutka support)
	Early Jan 2012

	4
	WXXM2.0 logical model provided to team to assist understanding of the context
	Hart
	Jan 2012

	5
	Identify where ISO geographic reference models should be used. NB: this will include understanding how observations may be expressed in line with CSML 3 patterns. (Revise sequences as necessary for subsequent proposal to IPET-DRC.)
	Tandy
	6 Feb 2012

	6
	Packaging structure for WMO Logical Data Model
	Tandy
	6 Feb 2012

	7
	Identify packages for WMO to maintain and the external source for others. Note the concerns over definitions (eg visibility and freezing precipitation) that have different definitions in meteorology and aviation.
	Tandy
	6 Feb 2012

	8
	Create UML model to describe WMO Logical Data Model.
	Tandy
	6 Feb 2012

	9
	Deliver WMO logical data model to ICAO MARIE-PT for consideration
	Result of meeting 8 Feb
	13 Feb 2012

	10
	Ensure MARIE-PT are in a position to understand the decisions they need to make by arranging briefings
	Halsey
	13 Feb 2012

	11
	Represent TT-AvXML proposal at Marie-PT initial meeting
	Tandy
	20/21 Feb 2012

	12
	Joint MARIE-PT/TT-AvXML technical meeting including two or more ICAO technical experts (face to face). Must include Choy, Tandy, Fucile, NWS.
	Hart


	28/29 Feb, March 1st 2012.

	13
	TT-AvXML checkpoint meeting (teleconference)
	OBS/DRMM
	Immediately after technical meeting

	14
	UML to XML schema conversion – probably using FullMoon – but look at minimum of WMO data model and how that should be published as schema. Use experience from SESAR/NexGEN (Hart to facilitate). Be in a position to produce XML from the Logical Data Model.
	Choy (WMO lead)

Hart (facilitate aviation assistance)
	2 weeks after end of technical meeting (3rd week March?)

	15
	Proposal for IPET-DRC with implications for BUFR 5 (for May meeting) – including long term synchronisation approach
	Fucile (UML, XML, TDCF implications)

Halsey (aviation requirement)
	April 2012

	16
	Agree final Logical Data Model and associated XML schemata to be passed to MARIE-PT for the ICAO Logical Data Model/XML.
	Team conference, confirmed by Fucile
	June 2012

	17
	How to “automate” synchronisation of WMO Logical Data Model and potentially classes from the ICAO Logical Data Model with TDCF – involves resolution of which is the “master”, but over next CBS period this will be the TDCF.
	Tandy
	July 2012

	18
	Papers for CBS
	Fucile
	July 2012

	19
	IPET-DRC/IPET-MDI/TT-AvXML paper for CBS on how WMO definitions can expressed in a web accessible register
	Tandy
	July 2012

	20
	Publish (draft) necessary documentation of WMO Logical Data Model  through MARIE-PT and for CBS
	Halsey
	July 2012

	21
	Determine whether schematron rules are required to enforce coding roles (as already defined in TDCF). Restrictions must, however, be stated in the UML model. Will depend on the requirements of MARIE-PT.
	Parked until MARIE-PT decides on requirement
	Parked

	22
	Identify procedure for managing change requests and other governance issues: ongoing maintenance and expansion in scope (including aviation expansion)
	Fucile
	Dec 2012


_______
Appendix 6. Summary of Actions and Decisions

Actions

1.4.2. TT-AvXML asked the Chairman to pass these revised Terms of Reference to CBS Management Group for confirmation.
2.4. Neil Halsey is to work out how TT-AvXML can be involved in MARIE-PT decision making, including formal membership, to avoid long term maintenance issues arising from the logical model by ensuring effective communication between the two teams.
3.1.1.12. S Albersheim and D Hart to provide access to suitable tools and expertise to allow UML to GML schema translation.
3.2.10. WMO Secretariat is to ask CAeM and ICAO MARIE-PT to prepare changes to Annex 3 that are required to remove ambiguities when information is exchanged in XML.
3.2.20. ICT-ISS must consider how long term consistency between the TDCFs and XML can be maintained. This might be achieved by creating a UML model and using this to drive both. This would mean training IPET-DRC and IPET-MDI in the use of UML and associated tool sets, and maintaining this skill set. At a minimum, the UML must be maintained to be consistent with the TDCF so that the XML representations can be created from the UML. ICT-ISS needs to prepare a strategy for agreement at the 2012 meeting of CBS, emphasising the need for consistency and the costs of not using a unified approach for development.
3.2.21. ICAO should prepare a paper for CBS highlighting the importance of their logical data model for aviation.
3.2.22. IPET-DRC and IPET-MDI should create a joint submission for CBS meeting on the long term maintenance of the TDCFs and XML representations of meteorological information, including the use of UML. This must emphasise the business benefits of this approach.
3.2.23. The Chairman must submit to IPET-DRC any request of change to the FM-94 BUFR to be implemented in Edition 5 as necessary to resolve any conflicting concept between the newly created WMO Logical Data Model and the current BUFR specifications.
3.2.25. The Secretariat must clarify the arrangements with ISO for WMO standards to have ISO recognition.
3.2.29. TT-AvXML asked IPET-DRC to consider its work with those elements essential to the aviation requirement as a pilot of the concept of creating a logical model from the TDCFs and for driving future TDCF development from the logical model.
3.2.31. IPET-MDI should prepare a briefing paper for CBS on registries to make the Table Driven Code Forms web accessible to automated systems.
3.2.32. Following guidance from MARIE-PT, TT-AvXML must decide on whether schematron rules to implement the constraints noted in the BUFR documentation will need to be developed to support the July 2012 implementation of TAF, METAR/SPECI, and SIGMET.
3.2.34. TT-AvXML should find a source of funding for a TT-AvXML representative on MARIE-PT.


Decisions

2.8a: The requirements of aviation for meteorological information are still evolving, so any solution has to be adaptable for the future
2.8b: The logical model for meteorological data and its translation to XML schema should be owned by WMO
2.8c: WMO and ICAO should agree standard packages from the WMO Logical Data Model and associated schemata that will be used by ICAO.
3.2.2. TT-AvXML agreed that XML representations are required for the information content of the following Alphanumeric Codes. These should encompass the equivalent information that can already be represented in Table Driven Code Forms (TDCF).

FM 16-XIII: SPECI

FM 15-XIII: METAR

FM 51-XIII: TAF

ICAO's WS SIGMET  (Thunderstorm, turbulence, icing, mountain wave, dust storm or sand storm)

ICAO’s VA SIGMET (Volcanic Ash)

ICAO’s TC SIGMET (Tropical Cyclone)
3.2.4. TT-AvXML agreed that XML representations are needed for the information content of the following TDCF BUFR and CREX aviation templates.

TM307051, TM307056 (that represent the information held in METAR/SPECI and TAF reports)

BUFR table entries that are used to represent SIGMET information (for Volcanic Ash, Tropical Cyclone and other phenomena SIGMETs).
3.2.15. TT-AvXML agreed that it would be feasible to derive a WMO logical model from the TDCF tables and to create XML schemata from that logical model.
3.2.24. The WMO logical data model should have the same standing as ISO TC211 models, through the WMO relationship with ISO that assigns WMO a standards-setting role.
3.2.27. TT-AvXML will provide meteorological schema packages for use in WXXS in the short term that are produced independently of longer term ambitions to drive both TDCF and XML from the same logical model. These schemas would in the short term be published within a namespace managed by ICAO, but in the longer term would be migrated to a namespace managed by WMO.
3.2.33. TT-AvXML considered that it would not be appropriate to use schematron rules to impose meteorological consistency (for example a relationship between precipitation type and temperature). Such issues should form part of the meteorological quality control, but there may be benefit in using the constraints for regional guidance.
4.2. A WMO logical data model shall be inferred from the concepts as expressed in the Table Driven Codes.
4.3. WMO shall maintain the TDCF and the WMO logical data model to remain consistent.
4.4. WMO shall publish XML schemata for the WMO logical data model within the WMO namespace.
4.5. The ICAO logical data model should import aspects from the WMO logical data model.
4.6. The aviation XML schema shall be automatically derived from the ICAO logical data model, importing elements from WMO XML schemata as necessary.
4.7. WMO should follow the encoding conventions of ISO 19109 for the creation of the WMO logical data model. In ISO/TC211 parlance, this is referred to as an Application Schema.
4.8. WMO should follow the encoding rules specified within ISO 19136 (GML) for conversion of the logical data model (Application Schema) to XML Schema.


________

�	ICAO Annex 3 is the same as WMO Publication No. 49 Annex II.


� The initial scope of the WMO logical data model will be TAF, METAR/SPECI and SIGMET.


� For the initial release it is anticipated that the schema will be published within an ICAO meteorological information namespace.


�	 Applicability date: November 2013, Publication date: July 2013, Start State consultation: January 2012


�	 Applicability date: November 2016, Publication date: July 2016, Start State consultation: January 2015


�	 Applicability date: November 2019, Publication date: July 2019, Start State consultation: January 2018





