OsEra

Query View Transform for Eclipse

Assess/Select/Build

1 Problem Statement

A core requirement of OsEra is the ability to transform models;

· From external forms to OsEra (models, Ontologies, text and others)

· From OsEra to external forms (models, Ontologies, text and others)

· Between levels of abstraction

· Between model views within OsEra

· In generating implementation

This capability is known as “QVT”, which is part of the overall provisioning capability in OsEra.
This capability must fit within the design of the provisioning capability and be available on our technical platform (Java/Eclipse/EMF).

1.1 Business Drivers

· Alignment with standards and community direction.  Note that OMG-QVT has yet to be adopted and there are few implementations.  
· Open source availability

1.2 Technical Drivers

· Alignment with technical platform

· Capability to perform complex transformation as required by OsEra
· Sufficiently developed and robust to be viable within a short project.
1.3 Success Criteria

· Automation of all transformations within OsEra 
· High-level & model based transform specifications.

· If a QVT based solution can not be found, a fallback position of using XSLT will be used for the OsEra demo (but we will architecturally design for a QVT engine).

2 Assessment

The operable options are;

· Use an open source QVT engine (preferred)

· Implement an engine (Not possible under the project budget)

· Select a proprietary approach (Not preferred)
· Use “formal method”/Ontology tools (Possible for next phases)
· Utilize XSLT (Fallback position)
The engines considered were;
	QVT Engine
	Advantages
	Problems/Risks
	Conclusion

	DSTC - Tefkat
(http://www.dstc.edu.au/Research/Projects/Pegamento/tefkat/)
	Being used as a standard QVT prototype.

Available under EMF.  Provides mof based language.
	Early and unproven
	Selected as “provisional” engine, but failed after 2 months of attempted use.  Later versions of Tefkat (if available), may prove viable

	IBM - Model Transformation Framework

(http://www.alphaworks.ibm.com/tech/mtf/faq)
	Being used as a standard QVT prototype.

Available under EMF.
	?????????

Alphaworks license not open source. (http://www14.software.ibm.com/cgi-bin/weblap/lap.pl?la_formnum=&li_formnum=L-JLCO-6D6QZ4&title=Model%20Transformation%20Framework)

	

	Vanderbilt – Generic Modeling Environment  (GME)
http://www.isis.vanderbilt.edu/Projects/gme/default.html
	Well developed environment
	Not MOF or EMF at this time, little relationship to QVT.

Would require  much “buy in” to the GME environment.
	Does not fit with our environment.

	ATL for the Eclipse GMT project

http://www.sciences.univ-nantes.fr/lina/atl/activities/eclipse/
	???
	???
	

	Others????
	
	
	

	Formal method based approaches

(Category theory, Bobj, Ontology tools)
E.G. http://www-cse.ucsd.edu/groups/tatami/bobj/
	May provide advanced capability
	Only available in academic implementations, not integrated with Eclipse/EMF
	Not viable to integrate for demo due to experimental nature, End of project report will discuss possible approaches.


3 Recommendation

The only open source QVT implementation that seems aligned with the QVT, sufficient for our needs  and available on EMF is Tefkat.  Tefkat was provisionally chosen as our base QVT component.  Substantial investment in trying to use Tefkat was not successful due to the complexity of OsEra transforms.

Due to the technical difficulties and the demise of Tefka’s supporting company (DSTC), the fallback position was selected.
4 Experience with Tefkat

The following are the issues with Tefkat that could not be resolved;

· Not accessible via ant, can not be composed into larger transformation chains. 

· Can not reuse transformation fragments (e.g., no include/import capability) 

· Requires fixed,static set of sources and targets, which are identified in a configuration model.  In practice, provisioning requires an arbitrary and dynamically determined set of sources and targets. 

· Requires explicit tagging of each project with a tefkat nature, plus manual creation and maintenance of a configuration model.    

· No possibility for incremental target model updates. 

· No possibility for determining scope of incremental source model updates. 

· No default transformations.  For example, a copy of an instance of a source model to an instance of a target model requires a fully elaborated transformation, element by element, containment by containment, association by association, attribute by attribute. 

· Parameterization of transform would only be possible via an additional source model.  Environmental state/properties are not accessible. 

· Use of internal EMF api reduces portability across EMF versions.   Different versions of EMF alter behavior of QVT engine. 

· Extremely poor performance.   Use of multiple elements in a “FOR ALL” may result in exponential number of WHERE evaluations across entire model. 

· No recursively defined templates. 

· Awkward mechanisms for sequencing and/or working around recursion limitations.   For example, trying to determine sequence of a choreography requires temporary information sets and rescanning model to determine and process each successive node. 

· Target instances are generally not acceptable to other processing engines (e.g., bpel, wsdl, j2ee, etc.).  These require xslt transforms to get them into an acceptable state.  This problem is joint tefkat/emf problem. 

· Very limited expression evaluation, there is only simple arithmetic operators and a string concatenation capability. 

· No possibility to produce non-model target artifacts such as java source, text files, etc. 

· No mechanism to include defined “extensions” to models (e.g., an  “any”), such as the bpel extension or technology binding extensions to wsdl. 

·     

·   No extension mechanisms to work around any of the other problems. 

· QVT not yet adopted by OMG. 

· Not open source. 

· Provider (DSTC) no longer in business. 

4.1 Tradeoff Analysis
Due to the lack of options, there are no tradeoffs.

4.2 Select

Selection is our fallback position – XSLT, with further evaluation of tools for later phases to be made part of the end of project report.

