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Final Report of the

AvXML version 1.0 RC1 validation meeting

27-30 November 2012
1 introduction

1.01 A sub-group of the TT-AvXML met at ECMWF, Reading, UK from 0900 on 27 to 1700 on 30 November 2012. Appendix 1 contains the agenda for the meeting, and the participants are listed in Appendix 2. The purpose of the meeting was to define the contents of the first release candidate of aviation XML (to be known as AvXML), and to agree the timetable and method of consultation on its contents.

1.02 E Fucile (Chair, ECMWF) opened the meeting and agreed the agenda and working arrangements.

1.03 Modifications to the logical data model that were agreed at the meeting were passed back to the programmers in Hong Kong, China so that they could update the XML schemas and schematrons to make them consistent with the changes. Appendix 3 lists the actions that had to be completed before AvXML 1.0RC1 could be released for review.

2 Review of logical data models

2.0.01 Four logical data models were required to implement aviation XML:
· met-basic (this defines fundamental physical properties that are not available within the gml standard, logically extending the ISO19103 "Measure"). This does not produce an application schema because GML rules do not allow extension of "Measure" in ISO19103.
· opm (observable property model; this is being developed by several communities, and is included in the package for completeness)
· metce (the WMO Logical Data Model itself)
· iwxxm (the structure to be applied for OPMET reports; although this is being issued alongside the WMO models, future versions will be managed by ICAO rather than by WMO).

2.0.02 The four logical data models together with their associated schemas, schematrons and code lists are referred to as AvXML. The package agreed at the meeting will be labelled AvXML 1.0RC1.

2.0.03 The meeting agreed that AvXML 1.0RC1 will use the 24 January 2012 versions of the ISO TC211 models.

2.1 METCE

2.1.1 Met-basic

2.1.1.01 AvXML 1.0RC1 confines itself to properties that are required for aviation meteorology.

2.1.1.02 TT-AvXML, CIMO and ET-WMD have all identified a need for a common list of fundamental physical properties ("quantities" in the terminology used by metrology) from which other properties can be derived. Propose such a unified "code table" as a requirement for the next editions of the Table Driven Code Forms.

2.1.1.03 AvXML requires aviation-specific definitions of meteorological quantities. Propose to IPET-DRMM that a new discipline of "Aeronautical Meteorology" may be required for GRIB table 0.0.

2.1.1.04 The representation of code table 4678 will be considered part of the aviation meteorology discipline rather than standard meteorology.

2.1.1.05 Code lists will be maintained externally from the model.

2.1.1.06 The terms cloud amount and cloud cover have the same definition in the International Cloud Atlas, but in GRIB table 4.2 and in BUFR table B there are two separate entries, with slightly different meaning. The exact meaning of those entries is not known due to of the absence of a description field in the tables. Disambiguation of those terms can only be done through an enquiry in the users communities. Determine whether there is a need for new definitions, and if so ask CIMO to include the requirement in the review of the International Cloud Atlas (Chair).
2.1.07Propose to IPET-DRMM the introduction of a description in GRIB table 4.2 and BUFR table B. (Chair) 
2.1.1.08 Met-basic will assume fundamental concepts such as "temperature" but will define derived concepts such as "air temperature" and "dew point."

2.1.1.09 Precipitation will be represented as AccumulatedTotalPrecipitation as the fundamental concept (rather than using the rate).

2.1.1.10 AvXML relies on ICAO identifiers; these need to be published in a publicly available registers for the XML to work. This needs to be communicated to ICAO. (Secretariat)

2.2 IWXXM

2.2.01 Currently, only Volcanic Ash and Tropical Cyclone SIGMET reports contain forecasts, although there are discussions about whether any type of SIGMET should be able to report a forecast of the feature. The data structures in the AvXML standard should allow all elements to contain a forecast element, but the business rules should enforce the current practice. This will avoid changing the data model in the future.

2.3 Testing of the Logical Data Model

2.3.01 Although a logical data model cannot be tested, it needs to be reviewed thoroughly. The following groups must be included in the formal consultation:

a) aviation forecasting experts (Tandy)
b) TT-AvXML members not closely involved in defining the model (Fucile)
c) WMO data representation focal points (Secretariat)
d) HMEI (Secretariat)
e) MARIE-PT (Secretariat through N Halsey, ICAO)

3 XML Schemas

3.01 Although Fullmoon can generate complex application schemas, it requires significant adaptations to transform METCE and IWXXM because of the need to handle non-standard requirements and unique serialisation styles. Hong Kong Observatory has packaged the version used to transform METCE, IWXXM and other higher level packages like WXXM or north American extension into their respective XML schemas into a Oracle VirtualBox “virtual disk” so that others can start transforming without the chellenge of setting up the necessary FullMoon environment..

3.02 The steps needed to translate METCE and IWXXM from UML to XML schemas using Fullmoon are listed in Appendix 4.

3.03 The sequence of some class associations/attributes is important. EA is not intelligent enough to insert sequence numbers for the modellers, and there is a risk that modellers do not enter consistent sequence numbers if they do so by hand. If Fullmoon preserves the order of attributes when exporting a model into XMI, pre-processing scripts could be used to assign sequence numbers in that order.  Together with manual insertion of sequence numbers for relevant associations, this should simplify the work yet maintaining the expected ordering of the modellers.

3.04 Choy will investigate for RC2 whether Fullmoon retains the order of class attributes, and if so to modify the automatic numbering tool to respect this order.

3.05 Observations and Measurement (OM) 2.0 (OMXML) has a different XSD implementation than the first version. A possible reason for this is to make possible the overriding of parent features. To obtain the proper transformation output, the models will have to be modified to fit the transformation rules, yet the modellers regarded the modified models less readable in the sense of conveying the concept.  A pragmatic way is to treat the modified models as one of the intermediate products of the pre-processing step. TT-AvXML will publish only the conceptual models and the generated schemas.

3.06 Despite its complexity, there are few competitors to Fullmoon, and these too have their drawbacks. A major risk associated with the long term use of Fullmoon is similar to other public domain software, that CSIRO who supervise works on FullMoon has no secure funding line to continue its development. However, TT-AvXML reconfirmed that it is still the appropriate tool to use at this time.

3.07 Hong Kong Observatory volunteered to continue to maintain the specific version of Fullmoon needed to implement METCE throughout the course of TT-AvXML.

3.08 Releases of AvXML must include the code lists needed to resolve the references without the user having to refer to the registries.

3.09 AvXML version 1.0 RC1 can be released before the registries are available.

3.10 Documentation of AvXML must list the namespace prefixes used.

3.11 Documentation of AvXML must make it clear to application developers that the reports themselves should have globally unique identifiers.

3.12 The identifier for a METAR report should be METAR-ICAOid-yyyy-mm-ddThh:mm:ssZ. Corrections will be distinguished by the time stamp (generating software should ensure uniqueness even when identifiers are generated more frequently than one a second; the need for uniqueness overrides that for accuracy in the time stamp).

3.13 In addition to the code lists, the fundamental "ObservationTypes" need URIs. These should take the form http://subdomain.wmo.int/observationType/model/typeidentifier. Subdomain needs to be agreed with the WMO IT department.

3.14 In the schemas, xlink titles should be the name of the class/code table entry description as it is defined in the UML. Every xlink should contain a title. The title is informative only, and the titles should not be relied on operationally.

3.15 The CAVOK type will be mandatory – this will all provide a quick reference for application systems.

3.16 Definitions of wind direction and okta are needed in the registry.

3.17 NOSIG should be coded as a nilReason in TREND.

3.18 Separate registers are needed for weather elements in observations and TREND (and TAF). This is because the permitted combinations are different and the application of business rules too complex.

3.19 During the review of the Table Driven Code Forms, the statistical functions in table 4.10 should be extended from time to all dimensions. (Chair)

3.20 A list of statistical functions is required.

3.21 Decide on the permissible expressions of present weather in observations, TAFs and TRENDs – this does not need to be implemented until RC2.

4 BUFR Representation

4.1 Conversion from Logical Data Model to BUFR template

4.1.01 BUFR representation is not relevant to RC1, and so discussion of this topic was postponed to a later meeting.
4.2 Representation of significant weather (table 4678)

4.2.01 Table 4678 was discussed under the XML representation of the logical data model (see 2.1.1.04).
4.3 Work Plan

4.3.01 The work plan for conversion from the logical data model to BUFR was postponed until a later meeting.
5 Work Plan

5.1 Publication of RC1 and communications

5.1.02 Braeckel will tag items issued in RC1 in the subversion repository so that the release candidate can be reconstructed if necessary.

5.1.07 The schematron rules will be completed. Tandy will complete the five rules with regard to OMXML, and Choy the rest.

5.2 Plans for IWXXM/METCE and their XML schema testing

5.2.01 The meeting agreed what RC1 has to contain.

· Schemas, schematron and examples (in the schema locations above)
· Schemas, schematron and examples as a compressed file bundle
· UML model in Enterprise Architect Project file
· UML model in XMI format
· HTML documentation generated from the UML model (Note: you need to unpack the folder structure and view index.htm. The files are compatible with Firefox and Internet Explorer, but not with Chrome).
· Readme notes
· Simple tutorial describing METAR and VA SIGMET XML instances
· Primer document
· Proposed list of significant weather codes derived from Table 4678 of WMO 306 (Manual on Codes).
5.3 Plans for IWXXM/METCE RC2 and submission of proposals for TC211

5.3.01 The time table for the releases was decided.

RC1 consultation start: 7 December 2012
Close of consultation on RC1: 1 February 2013
Publish response to comments on RC1: 8 February 2013
RC2 consultation start: March 2013
Close of consultation on RC2: April 2013
Final release: July 2013
5.3.02 If possible, an advance draft of RC2 should be available for the Fourth Met GIS workshop to be held at ECMWF on 4th March 2013.

5.4 Plans for web accessible registries

5.4.01 Users of the XML schemas need access to web accessible registries to hold, for example, BUFR and GRIB table entries and code list items. Each entry needs to be associated with a URN that, for entries published by WMO, must also be URIs. 

5.4.02 Consultation on RC1 will be public, but only Members, international organizations and their task teams will be asked formally to contribute. Comments may be received from others and will be taken into account. Publication will be through the WIS wiki, and comments will be received through the TT-AvXML Google Group.

5.4.02 Standard external practice with registries is not to reassign the meaning of fundamental concepts in the registry; in the context of table driven code forms this would require that table entry numbers were not reassigned. The registry will not address versions of BUFR tables before version 16, the version from which reassignment of code table entry numbers has not been allowed.

5.4.03 IWXXM will be hosted by WMO until ICAO finds an alternative host.

5.4.03 URIs of registry entries will include the edition of table driven code form with which they are associated (eg BUFR4).

5.4.04 All examples published with AvXML must validate using the schematron rules.

5.4.04 The form of the URIs of code list items for the WMO-published table entries will use the pattern: codes.wmo.int/bufr/codeflag/0-20-086/6.
5.4.05 Braeckel will explain how OxygenXML can be run with schematron.

5.4.05 UCAR wrote a report for the June 2012 IPET-DRC in which it identified that the use of local tables in the table driven codes made the maintenance of archives difficult. There are two main reasons for this: the local table entries are not published (the registries should be designed to make this possible); and the local table entries may be changed (the URI system should be designed to distinguish between the different meanings used in different contexts). The registries need to overcome these issues so that they are not perpetuated in future editions of the table driven code forms.

5.4.06 Requirements and conformance classes need to be published. This can be done under wis.wmo.int: the Secretariat needs to implement the required functionality.

5.4.06 The pattern for code list entries that correspond to local tables should use the domain name of the organisation creating the local table, such as ecmwf.int/experiment/bufr4/…., with a strong recommendation that the URN should resolve as a URI.

5.4.07 Although the registry will not version the physical quantities represented within the tables (the "registered entities"), it will version the associated information (such as the width in bits or the units).

5.5 Plans for METCE to BUFR conversion

5.5.01 Planning for the work to create BUFR structures from the logical data model was postponed to a later meeting.
6 Telephone Conference

6.01 The teleconference was held using Webex, starting at 1500 UK time on 30 November. The remote participants are noted in Appendix 2.

6.02 The wiki page, UML models for metce, met-basic and iwxxm were described to the remote participants and the translation from UML to XML schemas using Fullmoon was explained, including the use of Java-XML bindings.

6.03 DWD and Météo France would be able to make people available for testing the release, though the feedback might not be ready until March.

6.04 Testing of AvXML 1.0RC1 should be against the current ICAO Annex 3 (2010).

6.05 The teleconference finished at 1605. The meeting finished at 1700.
____________

Action and Decision Summary

Actions

2.1.1.02 TT-AvXML, CIMO and ET-WMD have all identified a need for a common list of fundamental physical properties ("quantities" in the terminology used by metrology) from which other properties can be derived. Propose such a unified "code table" as a requirement for the next editions of the Table Driven Code Forms.
2.1.1.03 AvXML requires aviation-specific definitions of meteorological quantities. Propose to IPET-DRMM that a new discipline of "Aeronautical Meteorology" may be required for GRIB table 0.0.
2.1.1.06 The terms cloud amount and cloud cover have the same definition in the International Cloud Atlas, but in GRIB table 4.2 and in BUFR table B there are two separate entries, with slightly different meaning. The exact meaning of those entries is not known due to of the absence of a description field in the tables. Disambiguation of those terms can only be done through an enquiry in the users communities. Determine whether there is a need for new definitions, and if so ask CIMO to include the requirement in the review of the International Cloud Atlas (Chair).
2.1.07Propose to IPET-DRMM the introduction of a description in GRIB table 4.2 and BUFR table B. (Chair)
2.1.1.10 AvXML relies on ICAO identifiers; these need to be published in a publicly available registers for the XML to work. This needs to be communicated to ICAO. (Secretariat)
3.04 Choy will investigate for RC2 whether Fullmoon retains the order of class attributes, and if so to modify the automatic numbering tool to respect this order.
3.13 In addition to the code lists, the fundamental "ObservationTypes" need URIs. These should take the form http://subdomain.wmo.int/observationType/model/typeidentifier. Subdomain needs to be agreed with the WMO IT department.
3.16 Definitions of wind direction and okta are needed in the registry.
3.19 During the review of the Table Driven Code Forms, the statistical functions in table 4.10 should be extended from time to all dimensions. (Chair)
3.20 A list of statistical functions is required.
3.21 Decide on the permissible expressions of present weather in observations, TAFs and TRENDs – this does not need to be implemented until RC2.
5.1.02 Braeckel will tag items issued in RC1 in the subversion repository so that the release candidate can be reconstructed if necessary.
5.1.07 The schematron rules will be completed. Tandy will complete the five rules with regard to OMXML, and Choy the rest.
5.4.05 Braeckel will explain how OxygenXML can be run with schematron.
5.4.06 Requirements and conformance classes need to be published. This can be done under wis.wmo.int: the Secretariat needs to implement the required functionality.


Decisions

2.1.1.04 The representation of code table 4678 will be considered part of the aviation meteorology discipline rather than standard meteorology.
2.1.1.05 Code lists will be maintained externally from the model.
2.1.1.08 Met-basic will assume fundamental concepts such as "temperature" but will define derived concepts such as "air temperature" and "dew point."
2.1.1.09 Precipitation will be represented as AccumulatedTotalPrecipitation as the fundamental concept (rather than using the rate).
2.2.01 Currently, only Volcanic Ash and Tropical Cyclone SIGMET reports contain forecasts, although there are discussions about whether any type of SIGMET should be able to report a forecast of the feature. The data structures in the AvXML standard should allow all elements to contain a forecast element, but the business rules should enforce the current practice. This will avoid changing the data model in the future.
3.05 Observations and Measurement (OM) 2.0 (OMXML) has a different XSD implementation than the first version. A possible reason for this is to make possible the overriding of parent features. To obtain the proper transformation output, the models will have to be modified to fit the transformation rules, yet the modellers regarded the modified models less readable in the sense of conveying the concept.  A pragmatic way is to treat the modified models as one of the intermediate products of the pre-processing step. TT-AvXML will publish only the conceptual models and the generated schemas.
3.08 Releases of AvXML must include the code lists needed to resolve the references without the user having to refer to the registries.
3.09 AvXML version 1.0 RC1 can be released before the registries are available.
3.10 Documentation of AvXML must list the namespace prefixes used.
3.11 Documentation of AvXML must make it clear to application developers that the reports themselves should have globally unique identifiers.
3.12 The identifier for a METAR report should be METAR-ICAOid-yyyy-mm-ddThh:mm:ssZ. Corrections will be distinguished by the time stamp (generating software should ensure uniqueness even when identifiers are generated more frequently than one a second; the need for uniqueness overrides that for accuracy in the time stamp).
3.14 In the schemas, xlink titles should be the name of the class/code table entry description as it is defined in the UML. Every xlink should contain a title. The title is informative only, and the titles should not be relied on operationally.
3.15 The CAVOK type will be mandatory – this will all provide a quick reference for application systems.
3.17 NOSIG should be coded as a nilReason in TREND.
3.18 Separate registers are needed for weather elements in observations and TREND (and TAF). This is because the permitted combinations are different and the application of business rules too complex.
5.2.01 The meeting agreed what RC1 has to contain.
5.3.01 The time table for the releases was decided.
5.4.02 Consultation on RC1 will be public, but only Members, international organizations and their task teams will be asked formally to contribute. Comments may be received from others and will be taken into account. Publication will be through the WIS wiki, and comments will be received through the TT-AvXML Google Group.
5.4.02 Standard external practice with registries is not to reassign the meaning of fundamental concepts in the registry; in the context of table driven code forms this would require that table entry numbers were not reassigned. The registry will not address versions of BUFR tables before version 16, the version from which reassignment of code table entry numbers has not been allowed.
5.4.03 IWXXM will be hosted by WMO until ICAO finds an alternative host.
5.4.03 URIs of registry entries will include the edition of table driven code form with which they are associated (eg BUFR4).
5.4.04 The form of the URIs of code list items for the WMO-published table entries will use the pattern: codes.wmo.int/bufr/codeflag/0-20-086/6.
5.4.06 The pattern for code list entries that correspond to local tables should use the domain name of the organisation creating the local table, such as ecmwf.int/experiment/bufr4/…., with a strong recommendation that the URN should resolve as a URI.
5.4.07 Although the registry will not version the physical quantities represented within the tables (the "registered entities"), it will version the associated information (such as the width in bits or the units).
6.04 Testing of AvXML 1.0RC1 should be against the current ICAO Annex 3 (2010).


____________

Appendix 1: Agenda
1. Organisation of the meeting

1.1. Opening of the meeting

1.2. Approval of the agenda

1.3. Working arrangements

2. Review of the logical data models

2.1 METCE

2.2 IWXXM

2.3 Logical Data models testing

3. XML schemas

3.1 Conversion from METCE to XML schema (see Note on Fullmoon translation)

3.2 Conversion from IWXXM to XML schema

3.3 XML examples of METAR, TAF, SIGMET

3.4 XML Schema 1.0 and 1.1

3.5 Open content model

3.6 XML schemas testing.

3.6 Remaining work and schedule

4. BUFR representation

4.1 Conversion from LDM to BUFR template

4.2 Representation of significant weather (table 4678)

4.3 Work plan

5. Work plan

5.1 Publication of RC1 and communication to MS

5.2 Plans for IWXXM/METCE and their XML schema testing.

5.3 Plans for IWXXM/METCE RC2 and submission of proposals for TC/211

5.4 Plans for web accessible registries

5.5 Plans for METCE to BUFR conversion

Telecon agenda (Draft)

1. Update on current status of metce and XML

2. Work Plan

2.1 Plans for IWXXM/METCE and their XML schema testing.

2.2 Plans for IWXXM/METCE RC2 and submission of proposals for TC/211

2.3 Plans for web accessible registries

2.4 Plans for METCE to BUFR conversion
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Appendix 3: Actions needed before the release of AvXML 1.0RC1

	Action
	Description
	Who

	A3.01
	Mark AviationCloudAmountRep in the UML model with a query about whether the non-aviation cloud amount needs to be refined.
	Tandy

	A3.02
	Reference units of measure from BUFR tables with the corresponding ISO standards (use ucom.org as the reference)
	Tandy

	A3.03
	Document the namespace prefixes used in the schemas (this was placed on the WIS wiki during the meeting
	Done

	A3.04
	Set up URIs for the process classes for METAR, SPECI, TAF and SIGMET
	Secretariat

	A3.05
	Finalize the list of nilReasons
	Braeckel

	A3.06
	Prepare a list of definitions in a folder hierarchy
	Tandy

	A3.07
	· Schemas, schematron and examples (in the schema locations above) [Choy]

· Schemas, schematron and examples as a compressed file bundle [Choy]

· UML model in Enterprise Architect Project file [Fucile]

· UML model in XMI format [Fucile]

· HTML documentation generated from the UML model (Note: you need to unpack the folder structure and view index.htm. The files are compatible with Firefox and Internet Explorer, but not with Chrome). [Fucile]

· Readme notes [All on wiki page]

· Simple tutorial describing METAR and VA SIGMET XML instances [Tandy]

· Primer document [Braeckel]

· Proposed list of significant weather codes derived from Table 4678 of WMO 306 (Manual on Codes). [Tandy/Foreman]


	See leads in square brackets


--------

Appendix 4: Steps in transforming from logical data model to XML schema

Using a configured version of the Fullmoon tool, the steps in transforming from the UML model to XML are:

i) ensure the model in the UML design tool conforms with standards and other requirements (imposed by the transformation tool or user needs)

ii) export the UML model in XMI format
iii) pre-process the exported XMI to fill in missing information that is required by the transformation tool

iv) transform with the transformation tool in order of the package hierarchy, pre-populating the tool with low order packages
v) post-process the output XML schemas to remove local references

vi) hand code the embedded schematrons and check their consistency with the models.

--------

