Summary of Model Sharing Mini-Workshop, Bethesda, April 10, 2007

The Model Sharing Mini-Workshop co-organized by Maciej Swat (IU) and James Glazier (IU), Grace Peng (NIH) and Katie Serrano (NIH) brought together scientists from different disciplines to discuss and define key needs that must be addressed in order to improve bio-models shareability.

Very intense, ten one hour discussions covered a range of topics related to the use of markup languages (MLs) and scripting languages in model definition and description, the role of standards and ontologies in model building, maintenance and curation, adherence to modeling standards in research, and the role that standards play in enabling model sharing and model integration. The goal of the workshop was to define best strategies leading to the creation of widely usable model description standards, better model shareability and exchangeability, and increased awareness of benefits coming from standards compliance.

It became apparent from the very beginning of the workshop that addressing questions about model sharing in multiscale modeling can be quite difficult given the complexity and wide range of modeling topics facing the multiscale modeling community. In particular, in order to move on with the discussion of standards, model sharing tools, etc, one needs to be able to build a set of ontologies, definitions and abstractions applicable to a wider group of modeling problems. For example as of now, there is no consensus (in the context of modeling) in answering the question “What is a cell?” This signifies the fact that the discussion about model sharing has to be accompanied by parallel efforts aimed at building ontological and semantic frameworks as well as sets of definitions and abstractions to which future model sharing initiatives will be applicable.  The only way in which satisfactory completion of this prerequisite can happen is by studying multitudes of multiscale modeling scenarios and trying to abstract out common concepts, methods or model components.

A major recommendation made during the workshop was that, in order to start addressing model sharing issues in a more systematic fashion, the community needs to build at least one (preferably several) truly multiscale modeling framework(s).  These would serve as test beds for the proposed model sharing formats and would let users detect and extract various model description abstractions which are essential in building model sharing standards.  For example, we should try to build a multiscale demonstration project(s) to develop a next-generation ML that combines intracellular network modeling with multi-cellular models and would serve four purposes:
a) develop enabling technology for composing applications across the Internet and in local environments.

b) develop methods to exchange contents of a model (not necessarily the same as how you would store the model in your local environment; thus one might develop in 'C' and share in 'SBML').

c) develop standards (e.g., through the use of standardized vocabulary) for new algorithms. 

d) a demonstration project can serve as a template for additional efforts both as a concrete reference implementation and as an example of the process of development; thus process documentation is critical.

From a practical point of view, one of the most significant highlights of the workshop was the statement that building standards is most effective when done by a relatively small group of dedicated professionals who concentrate on developing actual standards, organize workshops, develop documentation and test implementations for the proposed standards.  In addition to this, there needs to be strong support from the community that will actually be using the standards.

Among the above mentioned problems and topics, workshop participants brainstormed on the following set of  questions:

· How to make people aware of and compliant with existing standards (e.g. CellML, SBML, etc)?

· How to identify essential gaps in current MLs?

· Are MLs and ontologies sufficient to define the structures needed?

· Can you define interoperability standards before the science is finished? Yes, if you start with a framework of ML standards and create a process for consistent extension.

· Why MLs and ontologies?

1) For transmission (e.g. readable, compact code in journals)?

2) To enable the development of modular and flexible modeling environments with tightly coupled elements?

3) To allow service definitions for workflows in a loosely coupled environment?

4) To enable communication among an existing group of close collaborators?


Are these goals compatible, supporting, contradictory?

· Can we identify the key scientific issues that need to be resolved in the various IMAG domains before we can build a full ML suite?

· Top-down vs. bottom-up development?

At present, full answers to at least some of these questions cannot be given.  However, workshop participants made several recommendations that are essential for future work on model sharing standards.  Those recommendations are summarized as:

· Make an inventory of current Model Sharing strategies and choose appropriate 
demonstration project(s) to investigate various approaches (e.g. cell-level to subcellular model integration).

· Emphasize simplicity in the initial designs and project specifications. Ideally choose a demo project deliverable by a team of postdocs and graduate students. Multiscale Modeling (MSM) working groups could take on, as a part of their deliverables, the task of producing a model sharing/interoperability demo project.

· Use existing tools for early development. When appropriate/necessary consider developing minimal sets of model libraries that are of particular interest from MSM members.  Clearly define application programming interfaces (APIs) that are being reused as well as common descriptions of at least part of the data. 

· Use human readable syntax.  Tools to convert MLs back to human-readable forms.

· Lossless conversion between MLs.

· Make sure that any standards being developed are really the standards that a broader community needs.

· Need standards for model curation.

· Need validation suites.
Regardless of the fact that the discussion on model sharing and standards needs be significantly expanded, workshop participants were able to formulate a set of basic prerequisites for successful deployment of model sharing tools. Highlights of this discussion include:

· Development of focused, well tested and documented code libraries for modeling/ systems biology communities (libSBML is a good example of what can be accomplished).

· Use of portable programming languages. 

· Test suites and peer reviews are essential in producing tools/models that are accepted by a wide community of bio-modelers.  

· Community driven and responsive to needs of researchers/modelers. 

· Need to either build new or reuse existing (e.g. SimTK) repositories of models and software tools.

· Adhere to standards in scientific work (e.g. make sure that a new publication is accompanied by easily shareable, electronic, model descriptions).

· Enforcing model shareability

