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Bi-Directional TAC Conversion
Introduction
The proposed plans for the ICAO transition from TAC to XML have included descriptions of regional centers converting from TAC to IWXXM on behalf of ICAO member states that are unable to produce XML natively.  During the transition period TAC consumers will also require a mechanism to convert from XML back to TAC to integrate with existing systems. Additionally, bi-directional conversion is also likely to be required after the transition period for those consumers who continue to use TAC as a presentation form (such as pilots). Therefore converting both directions is an important capability to implement during the transition period and beyond: TAC to XML for regional centers, and XML to TAC for existing TAC consumers.
TAC to XML Conversion
Converting from TAC to XML has a number of challenges, most of which are familiar to TAC consumers trying to parse TAC today.  Missing location metadata, character transpositions, non-standard regional TAC variations, and many other known TAC issues contribute to the difficulty of parsing TAC messages for conversion to XML.  TAC to XML conversion also introduces another unique requirement that the geospatial referencing information (such as the location of a METAR station) be generated in a consistent fashion across regional translation centers.

Due to the imperfect nature of TAC and the related parsing challenges, the XML must be able to retain un-parsed information from the TAC so that consumers of TAC do not lose information in the translation process.
XML To TAC Conversion
Converting XML to TAC is a much simpler task, but does have a few challenges.  One of the more difficult technical problems is converting machine-readable content to human-readable information, such as converting a sequence of SIGMET points into “north of XYZ up to the FIR boundary”.

There are a number of techniques that can be used to convert XML to TAC, including custom software and XSLT.
XSLT
XSLT is a standard XML technology used for converting XML to other forms.  It is mature, implemented in web browsers, and broadly utilized worldwide.  XSLT is a compelling choice for a technology to implement XML to TAC conversion due its broad presence and high utilization.

WMO and ICAO may be in a position to provide either official or reference XSLT stylesheets for converting XML to TAC.  This would need to be updated with each release of IWXXM and/or Annex 3 as changes are made.
XSLT Implementation
XSLT conversion for IWXXM 1.0 METAR and SIGMET examples to TAC was implemented and the results were very promising.  Using the current XSLT stylesheet, metar-A3-1.xml was converted back into its full TAC form:

METAR YUDO 221630Z 24004MPS 0600 R12/1000U DZ FG SCT010 OVC020 17/16 Q1018 BECMG TL1700 0800 FG BECMG AT1800 1000 NSW

This stylesheet only included conversion logic for the portions of a METAR that are needed for this particular example, and the XSLT would need to be expanded to cover the complete METAR specification.  For example, runway state is not currently implemented.  Additionally, the SIGMET portion is incomplete and no implementation has yet been attempted for an IWXXM TAF.  The technology appears very promising and could provide an ICAO/WMO authoritative mechanism for conversion.
WMO Registry Codes
Translation from XML to TAC requires information on how WMO code URLs are mapped to TAC text.  Being able to download metadata codes from the WMO Codes Registry is a preferred solution to ensure that there is an authoritative resource for developers.  

The WMO Codes Registry today requires some expansion to support XML to TAC conversion.  Some codes, such as those contained in http://codes.wmo.int/bufr4/codeflag/0-22-061, don’t appear to have clearly defined TAC text anywhere in the registry.  In other cases register items such as http://codes.wmo.int/bufr4/codeflag/0-20-008/3 have no direct reference back to its TAC representation even though they are present on the IWXXM-related containing register, and discovering the register metadata from the register item is non-trivial.

Recent conversations on this topic have indicated that the TAC metadata should be added to the WMO Codes Registry using a combination of SKOS labels and SKOS notation properties:
“…labels from SKOS [1]; e.g. `skos:prefLabel` and zero or more `skos:altLabel` properties in addition to the existing `rdfs:label` property. RDF (& the registry itself) fully support provision of multi-lingual text. Additionally, for strings such as "BKN" we can add `skos:notation` [2] properties”

A single label or notation markup that is consistent for all register items would be desirable to ensure that this content can be easily translated by the metadata contained in each SKOS/RDF register item.
Proposal
ICAO and WMO determine a position on developing and maintaining a complete set of XSLT stylesheets for XML to TAC conversion, and whether they should be considered authoritative.

WMO determine whether the contents of the WMO Codes Registry can be downloaded either partially or in full in RDF/TTL format.

WMO adds TAC metadata to all register items in a usable form that are needed for IWXXM 1.1:
· http://codes.wmo.int/49-2/AerodromeForecastWeather
· http://codes.wmo.int/49-2/SigConvectiveCloudType
· http://codes.wmo.int/49-2/CloudAmountReportedAtAerodrome
· http://codes.wmo.int/49-2/SigWxPhenomena
· http://codes.wmo.int/49-2/AerodromeRecentWeather
· http://codes.wmo.int/bufr4/codeflag/0-22-061
· http://codes.wmo.int/bufr4/codeflag/0-20-086
· http://codes.wmo.int/bufr4/codeflag/0-20-087
· http://codes.wmo.int/49-2/AerodromePresentWeather
References
[1]: http://www.w3.org/TR/skos-primer/#seclabel
[2]: http://www.w3.org/TR/skos-primer/#secnotations
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