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Dr. Glazier, along with co-organizers, Dr. Mark Alber, Dr. peter Hunter and Dr. Herbert Sauro, have begun organizing a workshop on Multiscale Modeling and Model Sharing at the Cell-tissue level for June 2007. They are requesting suggestions for speakers and topics from the IMAG participants.

Michaela Taufer has suggested that we have phone meetings every two months in which we have guests or members of the WG to present and discuss some topics of interest to the whole group.
I would appreciate any references you can send related to the areas in question.

Dr. Herbert Sauro (Co-Developer of SBML) provides the following advice:

“SBML grew out of a definite need among a number of the modelers and
software developers to create an interchange format. There was a consensus right at the beginning with at least four groups that a common language should be developed. These three groups (myself, Mendes, Hofmeyr and Bolouri) also knew each other well which helped a great deal, in addition these group were willing to actually put time into the effort. There were a lot of other groups who also agreed with the effort but they didn't put much actual effort into the project other than verbal support. Therefore when the first meeting was held many of us were already in agreement that a standard should be created. In addition, Japan provided the first batch of money to support discussion meetings and Caltech was happy to host them.

I would, if possible, get a face-to-face meeting organized, at least then you will find out in the meeting how serious the other groups are. If they are not serious then obviously you won't get far. You need to find a few groups who really buy into the idea and are willing to put some actual effort into the enterprise. Once you have a small nucleus like this, other group should just follow, so long as you invite them to the workshops so they feel part of the process.”
The following were some responses to the basic questions we had asked so far:

1) What issues prevent or impede your ability to link subcellular to cellular and cellular to tissue level models?

Peter Hunter: “We do this cellular to tissue linking all the time in our codes (which are being developed as open source codes -see www.cmiss.org). Our strategy is to always code the subcellular models in CellML and then compile & link these into the tissue/organ level code on the fly using the CellML API.”

Denise Kirschner: “We would be interested in XMLs to specify cell morphologies, but we don’t know about it and not sure when or how to implement it at all levels.”

2) Are you currently using any model-sharing protocols or modules (e.g. System Biology Workbench)?

Peter Hunter: “We already have a very  active discussion group on many of these issues - particularly in relation to CellML,  FieldML and the openCMISS development. The  CellML database is designed for model sharing via the searchable ontological terms in the metadata.”

Andrew McCulloch: “We make use of the cellML database as a convenient way of extracting equations and parameters from the published literature but we have not used these XML representations as interchange formats.”

Denise Kirschner “no.”

3) What are the general features of a model sharing environment at this level that would be useful to you?

Peter Hunter: “XML markup (CellML, FieldML), APIs and open source code (LGPL style licences).”
Andrew McCulloch: “I think a portal that deploys web services for specific functions such as model editing, conversion, and validation would be much better than a monolithic problem solving environment.”

Denise Kirschner “we would be interested in getting more information on this..at the moment we are still building models that are statistical, ODEs, and agent based
models. Is there a model sharing environment that would be useful to us?
we do not know at present and would like to learn from others. We still
believe it is too early to discuss this as we are not ready to make
modular our models yet.”

4) Do you currently use a Markup Language to define your models or for model input/output? If so, is it your own, or a standard ML (which one)?

Peter Hunter: “CellML, FieldML.”

Andrew McCulloch: “Our code supports XML serialization of data structures, but it is only intended for sharing between different instances or users of our software. In practice binary formats are usually faster and more convenient for this purpose. However, we are planning to develop support for reading CellML and SBML in our modeling software (Continuity) as a way of loading cellular systems models for

integration into multi-scale models. We developed a prototype

CellML/SBML editor but found little demand for it.”

Denise Kirschner “no.”

5) What topics would you like to see discussed in this area?

James Glazier: “1) XMLs to specify cell morphologies. 2) XMLs to specify the interface between cell-level models and subcellular models (e.g. interfaces between lattice models and compatmental models). 3) XMLs to specify the interface between cell-level models and tissue level models (e.g. between lattice-models and finite element models).

Peter Hunter: “More thought to the issue of APIs to open source code. More discussion of  model curation and model documentation. More discussion of how to get the journals to encourage the use of standards.”

Andrew McCulloch: “How to take advantage of web services to deploy useful resources to the community without developing monolithic tools or curating software libraries.”

Denise Kirschner: “see answer to 4.”

6) Could we adopt/extend FieldML to specify cell morphologies?

Peter Hunter: “FieldML as currently defined can definitely handle the description of parameterised cell structure - but at a fairly low level. An important issue now is how to define higher  level constructs that are useful in describing cell morphology.”

7) Can we classify the types of cell-level and tissue-level models well
enough now that we can build a general framework for describing them?

Peter Hunter: “Yes, I think so.”

9) Are there particular issues (e.g. the numerical issues associated with combining lattice and finite element models--as in immersed boundary methods) that require specific algorithmic solutions?

Peter Hunter: “Good questions and would be great to get down to details on this.”

10) Can frameworks like Physiome or SimTK provide a sufficient framework
for integration? What are their advantages/disadvantages? How would they need to be extended?

Peter Hunter: “For me, Physiome currently means MLs, APIs to open source s/w and bio-ontologies to link things together. The framework is all there - but the devil is in the detail and there is  plenty of work to do.”
Resources:

Denise Kirschner: http://malthus.micro.med.umich.edu/MSM
