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Third Meeting of the Task Team on Aviation XML
Executive Summary

The Third Meeting of the Task Team on Aviation XML (TT-AvXML) was held at ICAO Headquarters in Montreal, Canada from 7 to 9 October 2013.

The previous week TT-AvXML had released final draft of version 1.0 of the XML standard for representing meteorological information to support civil aviation that allowed the information content of METAR, TAF, SPECI and SIGMET to be exchanged in XML. The meeting agreed the work needed to steer the draft through the approvals procedures, proposed governance arrangements for the standard, and decided on technical approaches to support the use of the XML standard.

The standard will be known as IWXXM-XML, and consists of sub-packages METCE-XML, OPM-XML and SAF-XML. These are based on "logical data models" of the same name (without the –XML suffix). TT-AvXML recommended that WMO publishes and maintains METCE and OPM, but that although SAF and IWXXM would need to be published and maintained by WMO in the short term, they should be published and managed by ICAO in the longer term, but that the creation of the XML schemas associated with them should be generated by WMO.
TT-AvXML proposed that the XML schemas that make up IWXXM should be published as a new volume I.3 of WMO-N0. 306 The Manual on Codes and assigned FM numbers in the range 200-400. The logical data model from which the schemas are derived needs to be documented for use by those who develop the standard in the future, and TT-AvXML proposed that this should be published as "Guidelines on the WMO Logical Data Model"; given the highly technical content of the document and very limited intended audience, TT-AvXML considered that the Guidelines need only be produced in English.

TT-AvXML  recommended that maintenance and further development of XML for aviation and other WMO applications should be done under the guidance of a joint Task Team of IPET-DRMM and IPET-MDRD. Before handing over to a new team, TT-AvXML needed to prepare the formal documentation for IWXXM-XML, further develop the guidance and examples,  prepare test procedures that allowed those writing systems to prepare XML to validate the output of the systems, and to develop means of distributing the reference information needed by the standard rather than relying on users being able to access the internet.

In order to address ICAO's concerns about the impact of using corrupt versions of the XML schemas, TT-AvXML proposed that WMO publish checksums that users can use to compare with those for downloaded copies of schemas.
The meeting closed at 1610 on 9 October 2013
Third Meeting of the Task Team on Aviation XML
1. Organization of the meeting

1.1. Opening of the meeting

1 The third meeting of TT-AvXML was held at the headquarters of ICAO in Montreal, Canada. It was opened by the chair at 0905 on 7 October 2013.
2 Dr Fucile noted that the team had recently issued version 1.0 of WMO AvXML. He also noted the large number of documents to be considered by the meeting, and the importance of making decisions at the meeting. 

3 Mr Halsey of ICAO welcomed the team to ICAO and Montreal.

4 Dr Foreman, C/DRMM of WMO, representing the Secretary General, noted that the final draft of WMO aviation XML release 1.0 had been posted on the internet the previous week. The meeting would need to finalize technical decisions relating to that release, and to plan the work needed to gain formal approval of WMO aviation XML as a WMO technical standard. He thanked ICAO for providing the facilities for the meeting.
5 The list of participants is at Annex A.

1.2. Approval of the agenda

6 TT-AvXML agreed the Agenda that is reproduced at Annex B.
1.3. Working arrangements

7 The team agreed its working hours.
2. AvXML governance

2.1 Components ownership and governance

8 Mr Hart (EUROCONTROL) introduced the issue of how WMO AvXML is referred to when presenting it to the outside world. The current reference to AvXML is confusing users in other communities. In future AvXML will only refer to the tasks associated with creating and maintaining information in XML for aviation.
D1 TT-AvXML recommended that the logical model names IWXXM, SAF, METCE and OPM are used when discussing the logical model, when referring to the derived schemas these should be suffixed by “-XML” (and similarly for other data formats). The term IWXXM will be used to refer both to the grouping of the IWXXM, SAF, OPM and METCE models and their derived schemas, as well as to the IWXXM model and schema. Reports expressed in XML using these schemas for the purposes of aviation will be referred to as IWXXM-XML; this implicitly includes the other schemas. 
9 The Team discussed the ownership of all the components of IWXXM and recommended responsibilities for the elements of the logical model and schemas. The recommendation is based on extrapolating current arrangements for the Traditional Alphanumeric Codes.
D2 METCE: WMO will administer and maintain both the model and schema.
D3 OPM: WMO will administer and maintain OPM under the MoU between OGC and WMO – both the model and the schema.
D4 IWXXM: ICAO administers model; WMO maintains schema; until ICAO has decided on its governance arrangements, TT-AvXML suggested that WMO administers the model
D5 SAF: in the long term ICAO should administer this model; WMO will maintain the schema; in the long term SAF should be replaced by other components of schemas owned and maintained by ICAO; until ICAO has decided on its governance arrangements, TT-AvXML suggested that WMO administer the model 

D6  WMO codes registry: WMO will administer and maintains the codes registry. WMO will include in the WMO codes registry those items provided by ICAO that are required to support IWXXM.
A1 The Secretariat will confirm with the Open Geospatial Consortium that WMO may publish and maintain OPM.
A2 TT-AvXML asked WMO Secretariat to send a formal letter to ICAO asking for a decision on ICAO’s view on governance of XML representations of meteorological information.

10 TT-AvXML noted that in order to make progress it may be necessary to define all schemas in WMO Technical Regulations, but that in time it may be appropriate to transfer some of the definitions to ICAO documentation.

2.2 Handover to ICAO and other WMO Teams

11 TT-AvXML considered the guidelines for preparing WMO and ICAO technical regulations and decided to recommend the structure in Annex E to define IWXXM in the Manual on Codes and to introduce a non-regulatory WMO document "Guidelines on WMO data modelling" to record the WMO Logical Data Model.
12 TT-AvXML noted that if ICAO were to require that the binary format for gridded data to be based on METCE, there would be a lead time of several years to develop the required changes.

A3 ICAO Secretariat will write to its member states that are actively developing XML and to WMO, asking WMO to produce XML to support features introduced in Amendment 77, taking into account the desirability of ICAO administering the logical data model in the long term.

13 TT-AvXML considered the governance of IWXXM. It took note of the procedures for managing the Manual on Codes, and recommended that this approach should be extended to managing IWXXM.

14 TT-AvXML recommended that IPET-MDRD should have responsibility for the Logical Data Model that is used to define the components of IWXXM. IPET-DRMM should have responsibility for serialising the logical model into XML and for the code tables and validation.

15 To ensure that the work of IPET-MDRD and IPET-DRMM is consistent, TT-AvXML recommended that a Task Team is formed with its membership drawn from IPET-MDRD and IPET-DRMM. The responsibility of the Task Team would be to prepare and validate changes to IWXXM, its schemas, code tables and other supporting infrastructure and for the members of this Task Team to advise their parent IPET on issues relating to IWXXM. The Task Team would normally work by correspondence and telephone conference.
16 TT-AvXML anticipated that ICAO will ask WMO to develop the logical data model and XML to support Amendment 77.TT-AvXML expressed concern about the availability of people to handle the changes associated with Amendment 77, for both WMO aspects and for ICAO aspects of the work.  TT-AvXML recommended that the work should fall to the sub-team of IPET-MDRD and IPET-DRMM identified above.
D7 TT-AvXML recommended that ICAO specify a framework to monitor implementation of Amendment 76 and a process to improve the standard.
3. AvXML Documentation

3.1 User guide and reference manual

17 TT-AvXML recognized the importance of examples and tutorials and started a review process to be completed within a few weeks to cover the following missing content.

A4 Additional tutorials and examples that include the ones in Annex 3 are required for the tutorial. There is an immediate need for a more complex SIGMET (Simon), complex METAR (Zinkhan) and correction (COR) (Nicolai; the result time should be the time the correction was produced); these are required by the end of November.

A5 Mr Simon will agree with other members of the team how to handle SIGMETs with both FIR and UIR areas defined or that contain information outside the area of the FIR or UIR. This need is a result of ambiguities in the ICAO standards and current practices.

A6 TT-AvXML will review the format of the tutorials.

A7  TT-AvXML will send notification to the users of the update of the wiki pages regarding the tutorials.
18 Including comments in the examples may encourage users also to introduce comments, and may encourage users to rely on embedded TAC versions of the information.

D8 TT-AvXML recommended that the use of optional xlink:title for informative descriptions of the associated xlink:href should be discouraged as they are likely to cause confusion if they are not matched to the associated xlink:href or they are used to carry unintended information..

A8 Mr Braeckel will remove the xtitle entries from the examples on the wiki and in the release bundle.

D9 TT-AvXML decided that operational messages should not contain comments.

A9 TT-AvXML members will remove comments from the examples for which they are responsible.

A10 Tools are required to identify where users are applying the standard incorrectly. Mr Braeckel will develop these.
A11 Reissue version 1.0 release bundle with the examples in a separate file, and the editorial changes to the descriptions in the schemas so that the vocabularies show in the documentation of the schema. Add the issue date to the name of the file containing the bundle. Send information to the distribution list stating that the release bundle has been changed and that the descriptions have been updated within the schemas, but the version number has not been updated because the functionality of the schemas has not changed. 
3.2 Formal documentation in ICAO and WMO publications.

D10 TT-AvXML recommended that the logical data model should be documented in a non-regulatory Guideline document. This need only be available in the source language, if that is permitted.
A12 Mr Peroutka will generate the documentation of the logical data model using Enterprise Architect; this will be used in the "Guideline" document.

19 TT-AvXML preferred the tabular method of representing the logical mode IWXXM-XML.
D11 TT-AvXML recommended that the documentation of the XML schemas, for inclusion in the manual on Codes, should be generated automatically from a tool such as Oxygen. This output would need to be edited by hand, especially to reduce the amount of duplication. Formal documentation will need to be translated into all official WMO languages.
D12 TT-AvXML proposed that the XML equivalent to a TAC code form should have FM number 200 greater than that for the TAC.

D13 TT-AvXML recommended that XML representations for information that does not have an equivalent TAC code (including SIGMET) should be allocated an FM number in the 300 series.
D14 Each of the components of IWXXM-XML (METCE-XML, SAF-XML, OPM-XML) will have an individual FM number.
D15 Sections 2.5 and 2.7 in the draft Manual on Codes Volume I.3 structure (code lists) should be merged.

D16 Manual on Codes (section 2.8 of the proposed structure of Volume I.3) should refer to validation in terms of: well-formed XML, schema, schematron and the rules applied by the schematron.

A13 The text of annotations in the UML and schemas needs to be checked before the formal documentation is prepared. Mr  Zinkhan and Mr Peroutka are to lead on this. This final text must be available before June 2014. Preliminary text should be ready by February 2014.
D17 The tutorials and examples should be published in a Guide document separate from the documentation of the logical model.

A14 The tutorials and examples will be transferred from the wiki into a stand-alone published document. The lead editor for this will be Mr Simon. 
4. Workplan

20 TT-AvXML decided on the work plan at Annex D.
A15 Investigate whether voluntary funds, resources or in kind contributions can be identified to support translation of the new Guides, and to fund further developments to support Amendment 77.

A16 Publish the approvals time table so that users know when major decisions will be made. Note that there will be two opportunities to respond to issues: before submission to CBS Ext-14, and in interventions from the floor at CBS Ext-14.

D18 TT-AvXML recommended that the national Codes focal points should be the channel for reporting issues with IWXXM-XML. TT-AvXML noted that this may need a change in the terms of reference of the Codes focal points. TT-AvXML will post significant comments on IWXXM to the Google Group.

A17 The Secretariat will implement an automatic response to postings to the group that repeats the statement at the top of the group page.
5. AvXML 1.0 technical review and plans

5.1 Model Components

21 TT-AvXML agreed that no changes were needed to the structure of the logical model.
5.2 UML to XML schema/schematron transformation

22 GML compliant translators can be used to serialize METCE and OPM (but some hand editing is needed to remove the "unused" observation-type.xsd classes from METCE). SAF redefines some packages that cannot be generalized in GML (by adding nilReason), so a specialized version of FullMoon is needed to transform this package. IWXXM is fully compliant with GML, but because OMXML is used and FullMoon is unable to handle this properly, a minor modification to the IWXXM UML is applied purely for transformation.
23 Mr Choy presented METCE-specific serializations of CodeList type, of UML classes as attributes to an XML element, the quantity element and the nilReason attribute that require modification to FullMoon for transformation.
24 Sparx Systems has agreed to include the METCE-specific serializations in the GML module of the upcoming version of Enterprise Architect. If implemented successfully, it will be able to transform OPM, METCE and IWXXM without further modification, but a specialized tool (such as FullMoon) is still needed to transform SAF..
D19 TT-AvXML considered that, if the proposed changes are implemented, Enterprise Architect should become the main tool for serialization for the broader community using IWXXM. FullMoon will continue to be used by specific team members in view of the possibility of modifying it to handle exceptions such as those in SAF.
A18 Mr Choy will approach the Bureau of Meteorology to enquire whether the scope of their commitment to supporting FullMoon will enable it to be used in the longer term.
5.3 XSD 1.1

25 The Team discussed practices relating to XML Schema 1.1 and concluded that TT-AvXML will create an XML Schema 1.1 release with embedded assertions/rules and with the open content model in order to allow evaluation of the utility of the method. The XML schema 1.1 version will be for assessment only and not for operational use; its use would not be in compliance with ICAO Amendment 76. The Team recommended that it revisited XML Schema 1.1 once sufficient experience with the new version of the schemas, the open content model and related issues is available.
26 TT-AvXML noted that XML schema 1.1 allows some namespaces to be excluded from extension by open content. This would allow validation of IWXXM components while allowing extensions within the message.

5.4 METAR to XML converter

27 TT-AvXML noted the most frequent problems in converting TAC to XML: missing information (or badly formed messages), conversion failure (for example because the location of an ICAO identifier could not be determined), or constraints in the IWXXM-XML model (for example reports that contain information on more runways than permitted in regulations).
D20 TT-AvXML noted the conclusions of the study by Météo France that the ECMWF converter was the most appropriate to use.

28 Although in the test the elapsed time for the conversion to XML was long, the team considered it highly likely that the conversion code could be optimized to reduce run times.

D21 TT-AvXML proposed that discussion of issues around conversion from TAC to XML should take place using the cbs-tt-avxml@wmo.int group.

29 TT-AvXML noted that the concepts behind the use of XML require accurate reference datasets to be published.
5.5 Test suite and regression tests

30 TT-AvXML noted that adding examples, tests and validations of the IWXXM models and schemas adds to the maintenance burden, so the number of these has to be a balance between the feasibility of maintenance and the benefit of providing the information and tools to users.

A19 Automated access to the Web Register will need to be used for validation tests. Mr Tandy will demonstrate to Mr Braeckel how automated access can be done.

D22 TT-AvXML discussed the level of validation that is appropriate, and whether production systems for IWXXM-XML need to be accredited in some way. The conclusion was that, instead of accreditation, training should concentrate on how to use systems to produce and interpret the XML.

D23 TT-AvXML recommended that no additional validation rules are required for universal application at this stage. Extended guidance would be of assistance to users as an alternative to automated validation.
31 TT-AvXML noted that automated validation will not detect all problems.
32 The test suite is intended to allow testing of production systems rather than being used to validate real time issue of messages.

D24 TT-AvXML recommended that an information package needs to be provided by ICAO for the ICAO Contracting States to assist them in specifying requirements for systems to handle meteorological and other information in XML.

D25 TT-AvXML recommended that ICAO tests that IWXXM-XML messages produced in one region are readable in other regions to avoid issues arising from regional assumptions leading to incompatible messages.
D26 TT-AvXML decided that the scope of the work of the team includes: development of a rich test suite of conformant and non-conformant XML examples; testing automated access to WMO registry for XML validation and generation purposes; and development of a mature validation package for use by users in the system.

33 Although the team noted that this validation work would be important, it is not practicable to work on this until after the documentation has been completed.

A20 After the formal documentation has been produced, TT-AvXML will reassess the activities that are required to assist with validation.

D27 ICAO need to monitor the quality messages in XML containing meteorological information.

D28 For the purposes of transmitting messages (report collections) via extended AMHS the GZIP compression is considered adequate. GZIP compressed files will be denoted with the ".zip" suffix. 

34 TT-AvXML expected that in for future service-centric data exchange infrastructures, EXI compression would be more appropriate.
5.6 AvXML 1.1 plans

35 TT-AvXML did not identify any changes that would require version 1.1 to be created before approval. This would be kept under review.
5.7 Web register

36 The WMO codes registry deployed at http://codes.wmo.int is considered the authoritative master register. Local, read-only mirror registries are recommended to support local validation within operational systems. 

37 The WMO codes registry RPM package provides the basis for deployment of a mirror registry. A package of content from master registry will be published by WMO on a 28-day cycle. Administrators of a mirror registry will update their local copy of the WMO codes registry using a standard restoration process to deploy the updated registry content. 

38 The WMO codes registry RPM and registry content packages will be provided by WMO along with complementary message digest and / or digital signature to allow the integrity of downloaded files to be verified.
A21 Mr Tandy will provide a deployment procedure for updating local copies of the registry.

A22 TT-AvXML asked Mr Tandy to reconsider providing a mechanism to export register information from the registry so that local copies can be updated without interrupting their services, and so that users unable to run the http: based registry are able to populate their reference datasets, preferably using an incremental update procedure.

A23 WMO Secretariat must implement procedures to ensure that potential changes to the wording of BUFR tables do not impact on IWXXM-XMLl.

A24 WMO Secretariat must identify where to place in Technical Regulations that  the semantic meaning of the entities in the WMO codes registery must not change
A25 TT-AvXML agreed that it would be appropriate to use the schematron to query the WMO codes registry to determine whether a valid code list item is specified in an XML instance. However, this may require development of the WMO codes registry.
A26 Mr Tandy and Mr Choy will investigate further how the register could be interrogated for the purposes of validation of code lists.

A27 Appropriate units of measurement need to be added to Common Code Table C-15.
39 The ICAO vocabulary should be the primary source of aviation-related definitions, WMO vocabularies for meteorological quantities. TT-AvXML will compile a set of definitions to be included in the register.

A28 Mr Tandy will identify items in the register that need definitions. TT-AvXML members will provide definitions where they already exist in formal documentation of ICAO, WMO or other intergovernmental international organization.

A29 Mr Halsey will provide a list of ICAO definitions.

D29 All code list items for observed weather conditions should be included in the register for forecast weather conditions.

D30 Funnel cloud indications to be included are FC (not touching ground) and +FC (touching ground).

D31 Although there was a suggestion to include the BUFR “Bearing or azimuth” and “Direction of motion of feature” in relation to SIGMET EvolvingMeteorologicalCondition. TT-AvXML decided these were not required in the short term.

D32 The intention of TT-AvXML is that entries in the codes.wmo.int WMO codes registry should be confined to those that are defined in the WMO Technical Regulations and, in the case of IWXXM, those entries that will form part of the initial definition of IWXXM. Once IWXXM has been adopted in WMO Technical Regulations, contents of the WMO codes registry can only be those in Technical Regulations (including those marked for pre-operational use).
D33 WMO Technical Regulations need to contain the additional code tables being introduced to support IWXXM; these changes have to be included in the approval procedures for IWXXM.
A30 TDCF status of code table entries: submitted, under validation (by IPET-DRMM), pre-operational (waiting for formal CBS approval), operational, withdrawn (from use; label cannot be reused). Mr Tandy will investigate whether the style sheet for the Web Register can map the IPET-DRMM terms into the display of status.
D34 TT-AvXML will submit changes that introduce existing code list entries to the Web Register every four weeks. A more formal process is needed to record the addition of new proposed entries that are not in Technical Regulations.
D35 In order to support the review process it must be possible to list all entries in the Register that are recorded as “submitted”. Mr Tandy will develop a tool to do this.

A31 Mr Tandy will work with the IPET-DRMM sub-team on the priority for providing additional code tables into the web register.
D36 To avoid corrupting the WMO codes registry, all entries must initially be entered into a test version of the registry.

D37 Only people authorized by IPET-DRMM should be permitted to change the status of items in the WMO codes registry.

D38 Updates of the WMO codes registry will be implemented by uploading files in  rdf format.

D39 TT-AvXML members will pass official WMO definitions of terms for C-15 and C-6 of which they are aware, together with the bibliographic (and URL) reference to the source.
A32 The following registers and terms will be added to the WMO Codes Registry in order to support AvXML:
•
term http://codes.wmo.int/common/c-15/ae/minimumVisibilityDirection
•
register http://codes.wmo.int/bufr4/codeflag/0-20-087 and members thereof
•
term http://codes.wmo.int/common/c-15/ae/contaminationCoverage
•
register http://codes.wmo.int/common/c-6 amended to include units of measure hPa, deg (angle), m/s, km/h, knot, m, km, flight level and ft
•
terms within register http://codes.wmo.int/common/c-15 amended to include reference(s) to appropriate units of measurement for the given physical quantity type
•
terms within register http://codes.wmo.int/common/c-15 amended to include definitions from the sources proposed by TT-AvXML.

40 TT-AvXML provided Mr Tandy with guidance on the priorities for developing aspects of the web registry software.

D40 TT-AvXML recommended that the basic units should be self-contained as definitions within Table C-6, rather than referencing out to other sources (e.g. QUDT). That is, the URIs should refer to the http://codes.wmo.int. The definitions should include the source. The QUDT data model will be used in the codes.wmo.int register for Table C-6. URIs for Table C-6 will have names such as degC rather than purely arbitrary names (such as 060).
A33 Dr Fucile will provide Mr Tandy with an example of what he would like to see explained under “generalization” in the definition of physical quantity type so that it refers to the dimensions of the entry (eg ML/T as momentum).
5.8 Creating collections of reports

41 The Team agreed on the need of defining a mechanism for a collection of IWXXM reports.

42 TT-AvXML noted that the collection mechanism in GML 3.2 is deprecated, and that the FeatureCollection of WFS does not allow report metadata to be included, TT-AvXML concluded that it needs to define a mechanism for creating collections of reports of a single type.
D41 TT-AvXML decided to develop a mechanism for creating collections of reports expressed in a new feature collection type that conforms to GML 3.2 rules that will use schematron to enforce the constraint that only one type of report can be included in a collection. This should form the start of a new package “WMO-UTIL”. If included in the Manual on Codes, the collection is likely to be FM-300.
A34 Mr Choy will prepare the logical model and schema for WMO-UTIL.

D42 Reports that are expected to be included in a collection but that are not available to be included when the collection is created will be recorded by creating a report using the relevant schema that states the location, date and time but with result “NIL”. This applies to TAF and METAR. There were already examples in the documentation of release 1.0.
5.9 Support for ICAO Concept of Operations

43 Annex 15 to the International Convention on Civil Aviation – Aeronautical Information Services will contain the requirements for digital information exchange.
44 TT-AvXML considered the draft CONOPS for IWXXM-XML that had been prepared by the ICAO DMG.

45 WMO will need to support changes to the TAC representations for ICAO for the foreseeable future. ICAO expects that messages will be converted from TAC to XML during an extended transition period.
46 Although the CONOPS document is built around the context of messages, future applications may use service-based approaches in which messages are less relevant.

A35 TT-AvXML will develop and propose a method of creating collections of messages to ICAO (WMO-UTIL), and once agreed this will be embodied in WMO documents and referred to by ICAO regulations.
6. Any Other Business

6.1 Names of schemas etc

47 TT-AvXML discussed the method of recording version numbers of schemas. METCE uses the year of issue. IWXXM uses a version number system. Another option for IWXXM would be to record the ICAO Amendment number corresponding to the version.
48 The underlying issue is that changes that are not backwards compatible will require new namespaces, and it will be clearer for users if there is a systematic approach to associating a version with a namespace. These namespaces will need to reflect the version.

D43 TT-AvXML decided to retain the current approaches to associating namespaces with versions.

6.2 Assuring integrity of XML schema documents

49 Following a request from ICAO, TT-AvXML considered how the integrity of schemas could be confirmed by those using them.

D44 MD5 and SHA-1 hashes should be provided on the WMO website and served using https for each XSD file, all of which shall be published using HTTP at http://schemas.wmo.int.  If it is not possible to serve the hashes using https, a PGP signature should be provided as well. In the case that a PGP signature is used, TT-AvXML recommended that WMO obtains a key-pair for use with PGP from a recognized supplier in order to allow the authenticity of the key-pair to be validated.
6.3 Representation of NIL, CNL and other abbreviated reports
D45 Where a nilReason is reported for a quantitative value property (e.g. air temperature) 
   the XML attribute xsi:nil=”true” shall be declared;
   the unit of measure shall be specified as “not applicable”; uom=”N/A”; and
   the relevant nilReason code shall be provided (see http://codes.wmo.int/common/nil).
D46 Where a nilReason is reported for a nominal value property (e.g. runway deposit)
    the relevant nilReason code shall be provided; the nilReason may be drawn from the code-table associated with the property or from http://codes.wmo.int/common/nil as appropriate.

D47 In recommending how nilReason is recorded in IWXXM-XML, TT-AvXML did not intend to make reporting of nilReason mandatory.
D48 If a nilReason is provided in an existing table, then that code entry should be used to describe the nilReason. However, if the TAC table has a more explicit explanation that should be used.

50 TT-AvXML noted that the ability to assign nilReasons in IWXXM is consistent with the requirements of Annex 3; not all elements can be assigned a nilReason.
A36 Update the documentation to explain the use of nilReason.

A37 Mr Braeckel will update the documentation of TAC to XML conversion and the model to reflect the decisions of the meeting concerning nilReason.

A38 Mr Braeckel will record the types that can use “nilReason”.

D49 TT-AvXML recommended that the Boolean entries used to express missing elements should be removed from the model, and replaced with nilReasons, with the exception of the CAVOK Boolean. TT-AvXML recommended that this should be included in the next minor release (and is a candidate for version 1.1 if that release is required for the version to be approved).

D50 Mr Braeckel will produce a list of the Booleans to be removed together with the appropriate nilReason to replace the Boolean.
6.4 GTS data designators for aviation information in XML
51 TT-AvXML noted that data designators have been proposed to allow OPMET information in XML to be assigned a data designator. These use “T1” of “L.” The Manual on GTS will be updated to include these.
7. Meeting closure

52 Dr Fucile thanked the participants for their contributions.

53 The meeting closed at 1610 on 9 October 2013.
Action and Decision Summary

Actions

A1
The Secretariat will confirm with the Open Geospatial Consortium that WMO may publish and maintain OPM.
A2
TT-AvXML asked WMO Secretariat to send a formal letter to ICAO asking for a decision on ICAO’s view on governance of XML representations of meteorological information.
A3
ICAO Secretariat will write to its member states that are actively developing XML and to WMO, asking WMO to produce XML to support features introduced in Amendment 77, taking into account the desirability of ICAO administering the logical data model in the long term.
A4
Additional tutorials and examples that include the ones in Annex 3 are required for the tutorial. There is an immediate need for a more complex SIGMET (Simon), complex METAR (Zinkhan) and correction (COR) (Nicolai; the result time should be the time the correction was produced); these are required by the end of November.
A5
Mr Simon will agree with other members of the team how to handle SIGMETs with both FIR and UIR areas defined or that contain information outside the area of the FIR or UIR. This need is a result of ambiguities in the ICAO standards and current practices.
A6
TT-AvXML will review the format of the tutorials.
A7
TT-AvXML will send notification to the users of the update of the wiki pages regarding the tutorials.
A8
Mr Braeckel will remove the xtitle entries from the examples on the wiki and in the release bundle.
A9
TT-AvXML members will remove comments from the examples for which they are responsible.
A10
Tools are required to identify where users are applying the standard incorrectly. Mr Braeckel will develop these.
A11
Reissue version 1.0 release bundle with the examples in a separate file, and the editorial changes to the descriptions in the schemas so that the vocabularies show in the documentation of the schema. Add the issue date to the name of the file containing the bundle. Send information to the distribution list stating that the release bundle has been changed and that the descriptions have been updated within the schemas, but the version number has not been updated because the functionality of the schemas has not changed.
A12
Mr Peroutka will generate the documentation of the logical data model using Enterprise Architect; this will be used in the "Guideline" document.
A13
The text of annotations in the UML and schemas needs to be checked before the formal documentation is prepared. Mr  Zinkhan and Mr Peroutka are to lead on this. This final text must be available before June 2014. Preliminary text should be ready by February 2014.
A14
The tutorials and examples will be transferred from the wiki into a stand-alone published document. The lead editor for this will be Mr Simon.
A15
Investigate whether voluntary funds, resources or in kind contributions can be identified to support translation of the new Guides, and to fund further developments to support Amendment 77.
A16
Publish the approvals time table so that users know when major decisions will be made. Note that there will be two opportunities to respond to issues: before submission to CBS Ext-14, and in interventions from the floor at CBS Ext-14.
A17
The Secretariat will implement an automatic response to postings to the group that repeats the statement at the top of the group page.
A18
Mr Choy will approach the Bureau of Meteorology to enquire whether the scope of their commitment to supporting FullMoon will enable it to be used in the longer term.
A19
Automated access to the Web Register will need to be used for validation tests. Mr Tandy will demonstrate to Mr Braeckel how automated access can be done.
A20
After the formal documentation has been produced, TT-AvXML will reassess the activities that are required to assist with validation.
A21
Mr Tandy will provide a deployment procedure for updating local copies of the registry.
A22
TT-AvXML asked Mr Tandy to reconsider providing a mechanism to export register information from the registry so that local copies can be updated without interrupting their services, and so that users unable to run the http: based registry are able to populate their reference datasets, preferably using an incremental update procedure.
A23
WMO Secretariat must implement procedures to ensure that potential changes to the wording of BUFR tables do not impact on IWXXM-XMLl.
A24
WMO Secretariat must identify where to place in Technical Regulations that  the semantic meaning of the entities in the WMO codes registery must not change
A25
TT-AvXML agreed that it would be appropriate to use the schematron to query the WMO codes registry to determine whether a valid code list item is specified in an XML instance. However, this may require development of the WMO codes registry.
A26
Mr Tandy and Mr Choy will investigate further how the register could be interrogated for the purposes of validation of code lists.
A27
Appropriate units of measurement need to be added to Common Code Table C-15.
A28
Mr Tandy will identify items in the register that need definitions. TT-AvXML members will provide definitions where they already exist in formal documentation of ICAO, WMO or other intergovernmental international organization.
A29
Mr Halsey will provide a list of ICAO definitions.
A30
TDCF status of code table entries: submitted, under validation (by IPET-DRMM), pre-operational (waiting for formal CBS approval), operational, withdrawn (from use; label cannot be reused). Mr Tandy will investigate whether the style sheet for the Web Register can map the IPET-DRMM terms into the display of status.
A31
Mr Tandy will work with the IPET-DRMM sub-team on the priority for providing additional code tables into the web register.
A32
The following registers and terms will be added to the WMO Codes Registry in order to support AvXML: • term http://codes.wmo.int/common/c-15/ae/minimumVisibilityDirection • register http://codes.wmo.int/bufr4/codeflag/0-20-087 and members thereof • term http://codes.wmo.int/common/c-15/ae/contaminationCoverage • register http://codes.wmo.int/common/c-6 amended to include units of measure hPa, deg (angle), m/s, km/h, knot, m, km, flight level and ft • terms within register http://codes.wmo.int/common/c-15 amended to include reference(s) to appropriate units of measurement for the given physical quantity type • terms within register http://codes.wmo.int/common/c-15 amended to include definitions from the sources proposed by TT-AvXML.
A33
Dr Fucile will provide Mr Tandy with an example of what he would like to see explained under “generalization” in the definition of physical quantity type so that it refers to the dimensions of the entry (eg ML/T as momentum).
A34
Mr Choy will prepare the logical model and schema for WMO-UTIL.
A35
TT-AvXML will develop and propose a method of creating collections of messages to ICAO (WMO-UTIL), and once agreed this will be embodied in WMO documents and referred to by ICAO regulations.
A36
Update the documentation to explain the use of nilReason.
A37
Mr Braeckel will update the documentation of TAC to XML conversion and the model to reflect the decisions of the meeting concerning nilReason.
A38
Mr Braeckel will record the types that can use “nilReason”.


Decisions

D1
TT-AvXML recommended that the logical model names IWXXM, SAF, METCE and OPM are used when discussing the logical model, when referring to the derived schemas these should be suffixed by “-XML” (and similarly for other data formats). The term IWXXM will be used to refer both to the grouping of the IWXXM, SAF, OPM and METCE models and their derived schemas, as well as to the IWXXM model and schema. Reports expressed in XML using these schemas for the purposes of aviation will be referred to as IWXXM-XML; this implicitly includes the other schemas.
D2
METCE: WMO will administer and maintain both the model and schema.
D3
OPM: WMO will administer and maintain OPM under the MoU between OGC and WMO – both the model and the schema.
D4
IWXXM: ICAO administers model; WMO maintains schema; until ICAO has decided on its governance arrangements, TT-AvXML suggested that WMO administers the model
D5
SAF: in the long term ICAO should administer this model; WMO will maintain the schema; in the long term SAF should be replaced by other components of schemas owned and maintained by ICAO; until ICAO has decided on its governance arrangements, TT-AvXML suggested that WMO administer the model
D6
WMO codes registry: WMO will administer and maintains the codes registry. WMO will include in the WMO codes registry those items provided by ICAO that are required to support IWXXM.
D7
TT-AvXML recommended that ICAO specify a framework to monitor implementation of Amendment 76 and a process to improve the standard.
D8
TT-AvXML recommended that the use of optional xlink:title for informative descriptions of the associated xlink:href should be discouraged as they are likely to cause confusion if they are not matched to the associated xlink:href or they are used to carry unintended information..
D9
TT-AvXML decided that operational messages should not contain comments.
D10
TT-AvXML recommended that the logical data model should be documented in a non-regulatory Guideline document. This need only be available in the source language, if that is permitted.
D11
TT-AvXML recommended that the documentation of the XML schemas, for inclusion in the manual on Codes, should be generated automatically from a tool such as Oxygen. This output would need to be edited by hand, especially to reduce the amount of duplication. Formal documentation will need to be translated into all official WMO languages.
D12
TT-AvXML proposed that the XML equivalent to a TAC code form should have FM number 200 greater than that for the TAC.
D13
TT-AvXML recommended that XML representations for information that does not have an equivalent TAC code (including SIGMET) should be allocated an FM number in the 300 series.
D14
Each of the components of IWXXM-XML (METCE-XML, SAF-XML, OPM-XML) will have an individual FM number.
D15
Sections 2.5 and 2.7 in the draft Manual on Codes Volume I.3 structure (code lists) should be merged.
D16
Manual on Codes (section 2.8 of the proposed structure of Volume I.3) should refer to validation in terms of: well-formed XML, schema, schematron and the rules applied by the schematron.
D17
The tutorials and examples should be published in a Guide document separate from the documentation of the logical model.
D18
TT-AvXML recommended that the national Codes focal points should be the channel for reporting issues with IWXXM-XML. TT-AvXML noted that this may need a change in the terms of reference of the Codes focal points. TT-AvXML will post significant comments on IWXXM to the Google Group.
D19
TT-AvXML considered that, if the proposed changes are implemented, Enterprise Architect should become the main tool for serialization for the broader community using IWXXM. FullMoon will continue to be used by specific team members in view of the possibility of modifying it to handle exceptions such as those in SAF.
D20
TT-AvXML noted the conclusions of the study by Météo France that the ECMWF converter was the most appropriate to use.
D21
TT-AvXML proposed that discussion of issues around conversion from TAC to XML should take place using the cbs-tt-avxml@wmo.int group.
D22
TT-AvXML discussed the level of validation that is appropriate, and whether production systems for IWXXM-XML need to be accredited in some way. The conclusion was that, instead of accreditation, training should concentrate on how to use systems to produce and interpret the XML.
D23
TT-AvXML recommended that no additional validation rules are required for universal application at this stage. Extended guidance would be of assistance to users as an alternative to automated validation.
D24
TT-AvXML recommended that an information package needs to be provided by ICAO for the ICAO Contracting States to assist them in specifying requirements for systems to handle meteorological and other information in XML.
D25
TT-AvXML recommended that ICAO tests that IWXXM-XML messages produced in one region are readable in other regions to avoid issues arising from regional assumptions leading to incompatible messages.
D26
TT-AvXML decided that the scope of the work of the team includes: development of a rich test suite of conformant and non-conformant XML examples; testing automated access to WMO registry for XML validation and generation purposes; and development of a mature validation package for use by users in the system.
D27
ICAO need to monitor the quality messages in XML containing meteorological information.
D28
For the purposes of transmitting messages (report collections) via extended AMHS the GZIP compression is considered adequate. GZIP compressed files will be denoted with the ".zip" suffix.
D29
All code list items for observed weather conditions should be included in the register for forecast weather conditions.
D30
Funnel cloud indications to be included are FC (not touching ground) and +FC (touching ground).
D31
Although there was a suggestion to include the BUFR “Bearing or azimuth” and “Direction of motion of feature” in relation to SIGMET EvolvingMeteorologicalCondition. TT-AvXML decided these were not required in the short term.
D32
The intention of TT-AvXML is that entries in the codes.wmo.int WMO codes registry should be confined to those that are defined in the WMO Technical Regulations and, in the case of IWXXM, those entries that will form part of the initial definition of IWXXM. Once IWXXM has been adopted in WMO Technical Regulations, contents of the WMO codes registry can only be those in Technical Regulations (including those marked for pre-operational use).
D33
WMO Technical Regulations need to contain the additional code tables being introduced to support IWXXM; these changes have to be included in the approval procedures for IWXXM.
D34
TT-AvXML will submit changes that introduce existing code list entries to the Web Register every four weeks. A more formal process is needed to record the addition of new proposed entries that are not in Technical Regulations.
D35
In order to support the review process it must be possible to list all entries in the Register that are recorded as “submitted”. Mr Tandy will develop a tool to do this.
D36
To avoid corrupting the WMO codes registry, all entries must initially be entered into a test version of the registry.
D37
Only people authorized by IPET-DRMM should be permitted to change the status of items in the WMO codes registry.
D38
Updates of the WMO codes registry will be implemented by uploading files in  rdf format.
D39
TT-AvXML members will pass official WMO definitions of terms for C-15 and C-6 of which they are aware, together with the bibliographic (and URL) reference to the source.
D40
TT-AvXML recommended that the basic units should be self-contained as definitions within Table C-6, rather than referencing out to other sources (e.g. QUDT). That is, the URIs should refer to the http://codes.wmo.int. The definitions should include the source. The QUDT data model will be used in the codes.wmo.int register for Table C-6. URIs for Table C-6 will have names such as degC rather than purely arbitrary names (such as 060).
D41
TT-AvXML decided to develop a mechanism for creating collections of reports expressed in a new feature collection type that conforms to GML 3.2 rules that will use schematron to enforce the constraint that only one type of report can be included in a collection. This should form the start of a new package “WMO-UTIL”. If included in the Manual on Codes, the collection is likely to be FM-300.
D42
Reports that are expected to be included in a collection but that are not available to be included when the collection is created will be recorded by creating a report using the relevant schema that states the location, date and time but with result “NIL”. This applies to TAF and METAR. There were already examples in the documentation of release 1.0.
D43
TT-AvXML decided to retain the current approaches to associating namespaces with versions.
D44
MD5 and SHA-1 hashes should be provided on the WMO website and served using https for each XSD file, all of which shall be published using HTTP at http://schemas.wmo.int.  If it is not possible to serve the hashes using https, a PGP signature should be provided as well. In the case that a PGP signature is used, TT-AvXML recommended that WMO obtains a key-pair for use with PGP from a recognized supplier in order to allow the authenticity of the key-pair to be validated.
D45
Where a nilReason is reported for a quantitative value property (e.g. air temperature)     the XML attribute xsi:nil=”true” shall be declared;    the unit of measure shall be specified as “not applicable”; uom=”N/A”; and    the relevant nilReason code shall be provided (see http://codes.wmo.int/common/nil).
D46
Where a nilReason is reported for a nominal value property (e.g. runway deposit)     the relevant nilReason code shall be provided; the nilReason may be drawn from the code-table associated with the property or from http://codes.wmo.int/common/nil as appropriate.
D47
In recommending how nilReason is recorded in IWXXM-XML, TT-AvXML did not intend to make reporting of nilReason mandatory.
D48
If a nilReason is provided in an existing table, then that code entry should be used to describe the nilReason. However, if the TAC table has a more explicit explanation that should be used.
D49
TT-AvXML recommended that the Boolean entries used to express missing elements should be removed from the model, and replaced with nilReasons, with the exception of the CAVOK Boolean. TT-AvXML recommended that this should be included in the next minor release (and is a candidate for version 1.1 if that release is required for the version to be approved).
D50
Mr Braeckel will produce a list of the Booleans to be removed together with the appropriate nilReason to replace the Boolean.
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Annex c. SOurces of definitions
The following list of potential sources of definitions is included here for future reference. It is not complete, and TT-AvXML decided that it was not required for IWXXM-1.0

Table 1. Sources of definitions to be used by Web Registry
	Sequence
	Source

	1
	Manual on Codes Table Entry for the item being defined

	2
	Manual on Codes Common Code Table 

	3
	WMO No. 49 Technical Regulations Vol II (Aviation)

	4
	WMO No. 49 Volume I (General)

	5
	International Meteorological Vocabulary (available through METEOTERM) WMO No 182

	6
	Other WMO Technical Regulations

	7
	CIMO Guide (WMO No. 8)

	8
	International cloud atlas (WMO No. 407)

	9
	ISO standards

	10
	Standards from other intergovernmental bodies

	11
	QUDT.ORG (Note: these definitions are in English only and were created by a US body)

	12
	Vocabulary published by a relevant academic society

	13
	Text book

	13
	Web authority with recognized review process


Annex D. Work Plan
1.
Publish the documentation release and inform user community of the reason why. November 2013 (Choy)

2.
Complete the wiki version of the tutorials by November 2013 (Zinkhan, Simon)

3.
Prepare stand-alone non-regulatory pdf document containing the tutorials “Guide on representing information in IWXXM-XML” by February 2014 (Simon, Fucile)
4.
Prepare a formal WMO web page by December 2013 (Secretariat)

5.
First draft Vol. I.3 of WMO Manual on Codes by February 2014 (Tandy)

6.
First draft of non-regulatory "Guidelines on WMO METCE application schema" to define the logical data model by February 2014 (Peroutka)
7.
Final version of Vol. I.3 of WMO Manual on Codes by March 2014 (All review draft; Tandy reconcile comments)
8.
Final version of "Guidelines on WMO METCE data model" by March 2014 (Review by team, Peroutka reconcile comments)
9.
Guidelines and Manual on Codes Vol I.3 documents ready to include in CBS EXT-14 documents by April 2014
10.

Identify and implement into a new release modifications to the model and schemas to address high priority issues identified by users of the schemas. March 2014. (Coordinated by Fucile)
11.
Implement changes required by CBS Ext-14 as a result of member interventions (Feb 2015)

12.
Formal publication of standard following EC in 2015 (July 2015).
Annex E: Structure for the formal definition of IWXXM
The following structure will be used as the starting point for the technical documentation to support IWXXM.

Manual on Codes Vol I.3

Introduction

a. FM system of numbering XML representations in Extensible Markup Language

FM System of extensible mark up language representations

1
Representation of information in extensible markup language

2. IWXXM

2.1
Scope

2.2 Extensible markup language schemas

2.3 Extensible markup language namespaces

2.4
Unique identifiers to identify code list items and definitions

2.5 
IWXXM code lists

2.6
Unique identifiers to identify code list items and definitions

2.7
Tables and code lists supporting the WMO Logical Data Model

2.7.1
Application of Code Tables and Code Lists

2.7.2
Physical Quantities

2.7.n
Represent of weather type for IWXXM (Code Table 4678)

2.7….

2.8
Validation of IWXMM messages

Appendix A. Definitions of Schemas that are managed by WMO and used in IWXXM

1
METCE (Modéle pour l'échange des informations sur le Temps, le Climat et l'Eau)

1.1
http://schemas.wmo.int/metce/1.0/metce.xsd

1.2
http://schemas.wmo.int/metce/1.0/procedures.xsd

1.3
http://schemas.wmo.int/metce/1.0/observation-types.xsd

1.4
http://schemas.wmo.int/metce/1.0/phenomena.xsd

2
SAF (Simple Aeronautical Features)

2.1
http://schemas.wmo.int/saf/1.0/dataTypes.xsd

2.2
http://schemas.wmo.int/saf/1.0/features.xsd

2.3
http://schemas.wmo.int/saf/1.0/measures.xsd

2.4
http://schemas.wmo.int/saf/1.0/saf.xsd

3
IWXXM (ICAO Meteorological Information Exchange Model)

3.1
http://schemas.wmo.int/iwxxm/1.0/iwxxm.xsd

3.2
http://schemas.wmo.int/iwxxm/1.0/common.xsd

3.3
http://schemas.wmo.int/iwxxm/1.0/sigmet.xsd

3.4
http://schemas.wmo.int/iwxxm/1.0/taf.xsd

3.5
http://schemas.wmo.int/iwxxm/1.0/metarSpeci.xsd

Appendix B: Weather types from Code Table 4678 that may be used in IWXXM

Attachment A – List of Alphanumeric and Table Driven Code Form Code Tables Related to Representation in Extensible Markup Language

Addition to Volume I.2 Part C

Common Code Table C-15: Basic physical quantities

Guidelines on WMO Data Modelling

1
 Scope

2
 Conformance

3
 Normative references

4
 Terms and definitions specific to the WMO Logical Data Model

5
 Abbreviated terms and notation

6
Dependencies

7
Class definitions

7.1
Structure of the WMO Logical Data Model

7.2
Basic meteorological information (METCE)

7.2.1
Meteorological Phenomena

7.3
Operational meteorological information for aviation (IWXXM)

7.4
Simple Aeronautical Features (SAF)

Appendix A: Abstract test suite

Annex C – The WMO Logical Data Model and its relationship to ISO standards

