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In January many of WG4 members were actively working on preparing proposal for 2008 model sharing workshop. The draft of the proposal is included below. There still remains quite a bit of work to do with regard to this proposal but everything is on the right track. Full text of the proposal draft is included below. 
In addition to this we have also spent some time preparing for model sharing mini workshop that will tale place on April 10th, just a day before MSM PI meeting. The meeting will consist of 4 hours of lectures in the morning and 4 hour tutorials in the afternoon and is intended to introduce model sharing tools that might of particular interest to multi-scale modelers. 

We also tried to organize a conference call in January, but most of us seemed to be quite involved in the beginning-of –the-semester activities. We will try to organize a conference call in February. In addition to this those of us who are involved in organizing Model Sharing Workshop in 2008 will have a separate conference call to discuss the proposal and ways to fund this event.
Below we include a draft of the proposal:

Proposal for a Series of Standards-Development Workshops on Model Sharing Strategies, Software for Collaborative Research and Standards for Multiscale Biological Modeling of Tissues and Organs

Project Summary: We propose to organize a series of four annual workshops during which participants are expected to work out concrete solutions, strategies and standards aimed at improving model shareability , reproducibility and verifiability of scientific results. Despite recent progress in these areas the organizers have identified that scientific community is, by and large, not fully aware of existing model sharing solutions. Additionally, in many cases existing standards and tools are not sufficient to address needs of different research groups. The proposed workshops will bring scientists, developers and software designers together and will result in vastly improved set of standards and tools for collaborative scientific work. The adoption of new standards will proceed much faster if publishers start encouraging authors to submit papers accompanied by a standardized model description. Organizers will invite publishers to actively participate in workshops. 

Successful achieval of the workshop goals will have a serious impact on how collaborative research is done. By adhering to standards and using model sharing tools, scientists would be able to avoid duplication of efforts and significantly increase work productivity. In particular two areas which are weak spots of collaborative research – reproducibility and verifiability of scientific results – would be greatly improved.

If the newly proposed solutions turn out to be successful it is expected that other scientific areas will follow the proposed way of solving model sharing problems. 

First Workshop

Time: May, June 2008
Duration: 5-6 days
Location: TBD

Future Workshops: 
Time: May, June 2009, 2010, 2011

Duration 5 days

Location: TBD
Background: Verifiability and reproducibility of scientific results and the ability to share models are key to collaborative scientific work. However, the typical model descriptions published in peer-reviewed literature are often insufficient for model duplication; even when detailed descriptions are provided, especially when models involve multi-scale or multi-physics computations. The inability to duplicate impedes model verification and slows adoption of new methodologies. In addition, the lack of standards means that most codes developed by researchers are never used by others, resulting in potential duplication of effort and waste. This lack is especially significant in the construction of multiscale models where researchers may not be experts in the highly diverse modeling techniques the differing scales require. To address these issues, various research groups have made significant efforts to create modeling-software platforms (which include software and model description standards, modeling environment and socket definitions) that greatly enhance model sharing within specific scientific subfields. Projects such as Physiome, SBW, Virtual Cell, and CompuCell3D [Add footnotes to links], allow researchers to build models that are verifiable and shareable. These projects and others have provided successful research tools for collaborative work. Their success makes apparent that the next step should result in a set of standards and modeling platforms addressing multi-scale modeling, thus overcoming the scale- and domain-specific limitations of existing tools. This demand for cross-disciplinary modeling platforms is additionally driven by roadmaps of funding agencies where multi-scale modeling, sharing and code reusability are strongly emphasized. 

Where successful model and interface standards exist, scientific progress is much more rapid, e.g. Biology Workbench for Bioinformatics and Genomics applications. Another factor that is likely to have a significant impact on adoption of new tools is model of software development and distribution. Organizers are aware that both, open-source and commercial models of software development can deliver successful packages and choosing one model over another should be done on individual basis.

Introducing new standards for multi-scale modeling of tissues and organs will be challenged by the fact that in most cases we will need to figure out what aspects of systems we need to describe. Unlike genomics or proteomics, modeling whole organs is not based on a compact set of rules or principles. The efforts of researchers involved in organ modeling are aimed to establishing such set of rules but until this happens introducing new standards will require extensive consultations with broad spectrum of biomodelers. Yet another problem that multi-scale modelers need to overcome is the lack of theories for integrating or homogenizing across-scale and lack of efficient algorithms for coarse-graining, and adequately detailed and comprehensive structural and physical property data for model formulation and validation. However all those obstacles should not impede standardization efforts. As a matter of fact, in many cases, setting and popularizing standards before all those theories are available may result in new models being standard compliant. 

[Open-source model of software development and distribution]

[Examples of successes, also list gaps]

[Point out that we don’t even know what aspects of systems we need to describe e.g. in the case of cytoskeleton or cells]

[Point out that multi-scale modeling is frequently limited by lack of theories for integrating or homogenizing across-scale, efficient algorithms for coarse-graining, and adequately detailed and comprehensive structural and physical property data for model formulation and validation.]
An additional problem, is that outside of bioinformatics/genomics, the majority of researchers are not aware of the currently available standards and tools for sharing or of how these methods might apply to their own work. Until researchers are aware of existing sharing methodologies, they will not be able to evaluate what extensions these require to allow them to turn their individual research into shared research.
Proposal and Goals: To address this need for standards for model interoperability, we propose to build a community-based series of workshops leading to establishing new standards To achieve this goal requires several stages:

1) Review of current situation in multi-scale model sharing and establishing strategies for standard setting

a) Determination of what additional areas of research need standardization.

b) Identification of optimal standardization strategies for these areas.

c) Inventory of existing standards.

2) Reviewing existing standards and their reusability potential

a) Evaluation of capabilities and deficits of existing standards.

b) Determination of whether existing standards can be adopted or extended.

c) Determination of collisions/incompatibility between existing standards.

3) Development of strategies for improving awareness of and use of model-sharing platforms.

4) Development of standards and software development recommendations

a) Development of standards themselves and of standards for standards’ extension.

b) Recommendation of software development needs.

c) Community building, curation and validation

d) Development of a plan to migrate support of this function to the community (assuming this process is successful and required
Each workshop in the series will produce as its deliverable, a set of increasingly specific hierarchical documents in the form of a wiki (?) leading to the final set of definitions in item 4). While the workshops will review and consider software development and make recommendations on software development needs, they will not undertake the development of software themselves. Wherever appropriate organizers will identify professional societies at which some of the workshops could take place. Such approach could contribute to a longevity of the entire project and will enable participants of the workshop to interact with members of those societies. In particular including standardization efforts as a part of society meeting agenda could result in an influx of ideas from people who are formally unassociated with multi-scale standardization committee. Any additional society meetings meetings between the workshops could serve as an opportunity for members of standardization working groups to get together and discuss progress in their work. Organizers also plan to align some of the workshops with Gordon Conference which should result in better visibility of the multi-scale modeling standardization efforts. 

The initial workshop will develop a strategy for focus on goals in item 1), documenting a consensus set of criteria and needs for interoperability standards. The initial workshop will not attempt to define the standards themselves, but rather to identify the areas that require standardization and ask designers and developers of different scientific software packages to communicate in order to establish a prioritized strategy for implementing model sharing. One issue that will have to be addressed early is whether standardization in a given area should be driven top-down or bottom-up. Different problems may suit one or the other approach or require both simultaneously. Another key goal of this workshop will be to inventory and begin the evaluation of the many existing standards, including their domain, type of interface, level of adoption and degree of extensibility. The discussion will include identification of needs for and definitions of markup languages, sockets and web services. In practice, developing this strategy may result in agreement to use some existing standards, to adapt, extend, and develop new standards where existing standards are deficient or absent. 

The discussions will require strong participation of scientific researchers (as well as computer scientists and software engineers) as they are the ones who will need to use these platforms if the standardization effort is to be successful and the ones who will have to identify the specific areas which model-sharing platforms must include. We will strongly encourage researchers involved in bio-modeling from reaction-kinetics to continuum tissue mechanics scales to attend the workshop to share their requests, ideas, and concepts. Before the workshop, we will identify a set of core participants responsible for documenting the workshop discussions and leading the collaborative development of the workshop documents. A subsidiary goal will be to define a set of working-group teams which will be responsible for implementing the strategies identified in the first workshop, and setting the timing and agendas of the following workshops. 

The follow-on workshops will review progress in model sharing implementations, expand existing collaborations and motivate different working groups to implement model interoperability, with the goal that each workshop should move one level down the goal hierarchy. Organizers are of an opinion that in order to sustain efforts leading to multi-scale model shareability requires ample opportunities for different working groups to meet and discuss possible strategies. The scheduling of the following workshops will provide a time-limit for the completion of the documentation of each preceding workshop.

The organizers have identified a considerable gap between the community of computer scientists and life-sciences researchers in terms of understanding each others’ expectations and capabilities. This gap has limited adoption of modeling software and impeded methods development, verification and model sharing. We discuss some of the key problems and the potential benefits of a model-sharing strategy below:

1) While many software packages are being created, their user base is very limited mainly due to the limited dialog between developers and broader scientific community. Many packages fail to meet the expectations of scientists, and some are so complex, with such steep learning curves, that scientists simply refuse to use them and opt to develop their own single-task programs. One of the goals of the workshop would be to devise a way to improve the interaction between scientific software developers and users (researchers). 
2) Currently, many journals are reluctant to publish source-code and while such source code as is available in auxiliary journal repositories, it is rarely used. A model-sharing framework will allow for much more compact description of models, improving readability, publishability and adoption, and allow readers to duplicate published results with much less effort. We hope to convince publishers that journals should publish complete descriptions (in e.g. XML) of their models or simulations. This alone could make a big difference in terms of reproducibility scientific results and would translate into much better efficiency of scientific work. 

3) As indicated earlier, the discussion of strategies to achieve verifiability both within a model framework (repetition) and between frameworks, is one of the prime goals of the workshop. Another issue related to those, is adoption of new methods and models. Presently, this task is non-trivial, primarily due to a fact that most research is done in a non-model sharing environment.

How will the series of workshops address these issues? 

Beginning with initial workshop organizers expect new working groups and collaborations to be formed. Each of the newly established working groups or collaborations will focus take on the task described in items 1)-4) in the goals section. Organizers will encourage working groups to share their progress with other groups to avoid duplication of efforts and to speed up the convergence in terms of defining new standards. Organizers believe that at the initial stage of standardization, where it will be decided what needs to be standardized and the inventory and review of existing standards will be made, the most effective work model is to divide workshop participants into working groups. After a addressing issues in item 1) all the working groups would prepare a summary report which will be discussed with other working groups during a one day review session. The outcome of this session will result in a list of concrete tasks for the whole standardization committee and for the working groups themselves. At that stage organizers expect working groups to prepare a detailed work plan for the time between current and the next workshop. Work plans from all working groups should be in sync, in a sense that duplication of efforts should be reduced to a necessary minimum or preferably to be entirely eliminated. It is likely that after work plan presentations are done, some groups may decide to join the efforts if it turns out that it would be beneficial for the final outcome. As a matter of fact organizers will discourage formation of narrowly focused working groups even at the initials stages of the standardization to avoid organizational hassles associated with too many independent working units.The reports and work plans from the working groups will form a basis of a white paper for the initial workshop. During subsequent workshops, deliverables would include more in-depth descriptions of the proposed standards with a final deliverable being a rigorous document containing description of developed standards.

The discussions and interactions between biomodelers and computer scientists during standardization process will translate in better understanding of expectations of the two groups of researchers. This, in turn, will lead to significant improvements of existing software packages so that they will become more broadly adopted by biomodelers. At the same time once biomodelers themselves become fully aware of benefits coming from the standard compliance and start insisting on publishing their standardized models description in journals, the publishers would start encouraging such forms of publications.

All of that would in turn result in a significant increase of reproducibility and verifiability of scientific results.

Organizers are convinced that the only way to achieve such goals is to involve scientific community in the standardization process. Once scientists understand that they can play important roles in setting new standards, they will be much eager to participate in such efforts. In contrast to that, organizing a series of workshop that focuses only on raising awareness of scientific community with regard to model sharing or just modeling software would not attract as many scientists mainly due to the passive participation model in such an event. 

Audience: To avoid dilution of the discussions we will limit the topics for the workshop to those relevant to biological sciences only. Target groups for whom this workshop is addressed include:
· Software Developers and Designer (from academia and industry)

· Researchers 

· Publishers 

Expected Outcomes: At the end of the initial workshop organizers expect participants from different working groups to present their work plan and to contribute material to the white paper. Through the discussions with researchers, software developers and designers, organizers expect to gain more insight into expectations of scientific community in terms of model sharing and standards needed to accomplish that. Conversely, scientists will have a unique chance to learn about available tools and talk to developers about incorporating new features to existing software products.  Publishers would get a chance to present their own opinions on the proposal to include more detailed descriptions (e.g. XML) of the model as a part of the scientific publication. The workshop should result in establishing new or extending existing collaborations that focus on model sharing. In particular, after the initial workshop all the preliminary work regarding identification of standardization areas, review of existing standards and laying out of the standardization strategy should be completed. Newly established working groups are expected to present work plan with clearly defined deliverables during the final day of initial workshop. The following workshop would begin with the review of the progress made by all working groups. 

Each of the workshops will be documented by increasingly more in-depth documentation of proposed standards. This documentation would be accompanied by up-to-date overview of existing software packages that at least in part are based on the proposed standards. 

At the end of each workshop in the series organizers will prepare the agenda for the upcoming event and will update roadmap based on results of the current workshop. In addition to that organizers will meet individually with each of the working groups to discuss current progress and future strategy for the standard development. Whenever appropriate or applicable, organizers will try to meet with developers of selected packages that have potential of being lead examples of implementation of the new standards. 

Format:  

Each workshop will have similar format in terms of main activities which will include plenary talks, parallel sessions (working groups meetings), and hands-on tutorials. The balance between those activities will be adjusted based on the agenda of a given workshop. Organizers want to emphasize that the series of workshops should be the opportunity for researchers to actually do real work in terms of working on standards rather than turning the whole event into showcasing opportunity. Therefore, organizers will try to limit number of plenary talks to a bare minimum and even then turn plenary session into a discussion opportunity instead of a typical talk-questions-break format. 

However the initial workshop will require a certain number of informative plenary talks which will guide participants’ perception with respect to the series of workshops. The main emphasis during workshops will be on parallel sessions where participants would discuss details relevant to creating new standards. Unlike in a typical conference, the parallel sessions will last several hours (this includes breaks) and will be focused on solving problems related to setting new standards, establishing work strategy or discussion various details.  Additionally parallel sessions will group researchers, designers and software developers from related sub fields and will lead to idea exchange and establishing new or extending existing collaborations.

Organizers would encourage various groups developing scientific software to prepare a hands-on tutorials that would introduce their products to a broader community. It will also give researchers the opportunity to see how existing software relates to their work and what is needed to make such software useful for bigger audience. By organizing hands-on tutorials, organizers want to ensure that the discussion on new standards does not happen at abstract level only, but also is applicable to a concrete software implementations and in fact, has the potential to drive future modeling software development.

During final day of each workshop working groups and organizers would be working on documenting progress up to date and on writing a white paper. The organizers and a representatives from each working group would work on publishing the outcomes of the workshop in the form of easily accessible document e.g. wiki page. 

Budget:

Workshop costs that we expect to be covered by funding agency/agencies include:

Cost of renting workshop room (may be waived if host institution agrees to rent it for free)

Travel awards for selected (on a competitive basis) participants

Publishing proceedings

Working Meals 
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