Intros

Section A:

(I think it's ok as long as we remove 'cancer', 'one million', and the 'surprisingly' sentence)

We propose an open-source modeling environment for the cell-based modeling of the structure and behavior of tissues and organs.  The Tissue-Simulation environment... (continue with existing text)

(under no circumstances should we pass judgment and use the word 'surprisingly' ) 

Section D:

In this section, we provide detailed descriptions of the sub-projects necessary to meet each Specific Aim.  Each section describes the general problem and then proceeds with detailed overviews of the work required to meet our Aims.  We conclude each section with a discussion of how we will measure success and what our fallback strategy is in case a project does not completely succeed.

Section D2 (usability):

CompuCell3D is currently a solid command line application.  Advanced users and software developers are able to use it effectively to develop models using the available plug-ins.  However, casual users such as reviewers and scientists more comfortable with graphical applications have difficulty using the software.  Additionally, many tasks are cumbersome from the command line and providing a better user interface can increase the overall productivity of advanced users.  This section describes the features that current users have identified as important for improved usability.  We also discuss our plan to use user surveys and formal usability studies help identify and prioritize new features.

Section D3 (validation):

To help assure the accuracy of scientific results obtained using the TSE, we will provide a suite of tools that validate the scientific soundness and software integrity of the TSE.  All simulation techniques have valid ranges of operations and certain expected outcomes.  The scientific validation tools will test each plug-in to ensure that the data generated is accurate with respect to the model and independently available results.  Additionally, plug-ins and features that are generally used together will be validated through ensemble tests that guarantee the plug-in interactions are scientifically correct.  

The software validation tools will exercise components of the code to make sure they are functioning correctly.  These unit tests, as they are commonly called, are important for projects developed by large groups.  They enable developers to quickly identify bugs introduced by new code and provide a mechanism for debugging both technical and scientific errors. These types of validation will provide a strong piece of mind for researchers using the TSE.  

Section D8:

At the conclusion of the grant period, we expect to have a fully functioning Tissue Simulation Environment capable of modeling cell-based biological systems.  The TSE will include an intuitive user interface, designed based on feedback from users, and will enable new cell- and tissue-level research programs.  Its user base will include all researchers from the labs directly involved in this grant and will be growing to include new scientists from other labs and related disciplines.  Developers working with the TSE will be able to quickly extend it to include newly developed models and scientists will be able to create detailed models of cellular systems that incorporate the latest advances in cell modeling.

The TSE will continue to be actively developed as resources and funding permit.  Even a modest ongoing university base budget from UITS and the BI after the end of this project would suffice to continue bug fixes and release of user-supplied modules. Should a time come when further development, management, and maintenance of the software should transfer to new institutions, our strategies in software development and documentation will make transfer straight forward.  

In addition to ongoing development, we plan to use the TSE as a software engineering teaching tool.  Once mature, it will provide a solid platform for teaching young computer science students good software engineering practices.  This approach has already been used with by the OSL with the LAM/MPI project.  This is an important benefit of developing large software projects in academic environments and we will seek the appropriate funding at the right time to help achieve this goal.

The code itself will always remain publicly available on SourceForge and we will continue to seek funding to support the locally hosted mailing lists and developer resources.  Our use of accessible software engineering practices, documenting the code internally with comments, and providing comprehensive developer's documentation helps ensure that the code base will be intellectually as well as physically available for the foreseeable future. IU has an excellent history of supporting open source projects by providing publicly available mirrors of other source-code archives (http://www.ussg.iu.edu/index.php?option=com_downloads,  ftp://ftp.ussg.iu.edu). The ongoing commitment by the participants in the TSE and their commitment to open source practices will ensure that the NIH investment in the TSE will pay benefits for years and decades to come. 

Outcomes, Success Metrics, and Fallbacks

Section D1:

The plug-ins listed in this section represent features currently missing from CompuCell3D.  All have been implemented as research projects in custom CPM tools and the methods and code are available for most of them.  Our expected outcome is to have a usable implementation of each plug-in by the end of the grant period.  Each plug-in will be considered individually successful if it is readily available to users via the source repository and has been scientifically validated.  Success for the collection of new plug-ins will be measured by surveying the users and identifying which plug-ins they use in their models. 

In the event that we are unable to implement a given plug-in, we will make the best effort to understand the reasons and incorporate our experience back into the larger project.  For instance, if a technical feature of the TSE prevents a plug-in's implementation, the shortcomings of the TSE architecture that led to the problem will be documented and communicated to the TSE developers.  If the reason is scientific, we will consult with the original researchers who developed the technique and provide documentation detailing the issues along with suggested improvements that would enable inclusion in a future release.

Section D2:

Each feature in this section is the result of current user feedback and has already been identified as necessary for a full-featured TSE implementation.  The user surveys will identify other important features and possibly reduce the priority of some features listed here.  At the end of the grant period, we expect to have a working GUI-based TSE that is usable by novice researchers.  It will include the features listed in this section, unless the user survey convinces us that a feature is not needed.  New features identified by the users will also be included at our discretion.  

For each individual feature, success will be measured by usability studies and informal user feedback.  In addition to the usability of each component, we will also study the workflow and productivity of local users.  We will be successful if there is a noticeable improvement in the scientist's ability to perform CPM-based research using the TSE. 

If a feature is proves difficult to implement or its expected utility does not materialize, we will perform a small post-mortem study to understand the source of the problem.  This information will be used as input to future requirements and also help drive the design and implementation of other components.

Section D3:

The primary goals of validation are to inspire confidence in existing and potential users and provide to a safety net for developers.  The expected outcomes of these specific aims are broader acceptance from biomedical researchers and a verifiably solid code base.  The first outcome is ambitions and difficult to measure.  Instead, we will consider the scientific validation results successful if each plug-in and CPM feature has at least one test that verifies its validity against existing results.  This is an important first step towards acceptance.  The latter outcome is simple to measure.  At the end of the grant period, each major component of the TSE will have a collection unit tests.  The final released version of the TSE must pass each of these tests.

As mentioned in the Outcomes section for D1, failure of a plug-in for scientific reasons is a distinct possibility.  When this occurs, we will document the reasons and share our results with the affected parties to ensure that future versions are correct.  Software unit test failures will be tracked on the bug list and handled as regular bugs.  The developers will be responsible for fixing them or providing documentation as to why they cannot be fixed.

Section D4:

(kept mostly the same)

The expected outcome of our distribution and promotion plan is increased acceptance of the TSE by both experienced and casual users.  We expect increased development activity from external research groups and general expansion of developer collaboration.

Our success in this aim will be measured by positive feedback from users and increased interest in the TSE. Particular quantifiable outcomes include the following: 

· Number of downloads of the TSE 

· Number of training class attendees

· Number of publications based at least in part on the use of the TSE.

Regardless of our rate of user-base expansion, we will continue to support and promote the TSE by using it in our research as well as by collaborating with other institutions, in particular, those who have endorsed our efforts and declared their interest in the TSE (see attached letters). We are confident that the utility of the TSE will lead to its wide adoption.  

Reworked Sections

Visualization:

One major enhancement in the TSE will be an extended and easy-to-use set of visualization tools.   The current visualization system, as mentioned earlier, is inadequate for regular use.  The new visualization system will contain two main types of visualizations, physical and statistical. First, it will provide 2- and 3-dimensional views of the cells in the simulation.  The user will be able to select the attributes that control the appearance of the cells.  For instance, in a simulation that studies chemical signaling, cells may be colored to indicate the types and concentrations of chemicals present at any given time. The second type of visualizations will allow the user to view quantitative results from the simulations.  Using traditional statistical data plots such as scatter plots and time-series charts, measures of values from within the simulation can be studied.  This might include the average velocity of cells over time or the relation of cell velocity to cell volume.

The visualization system will be available for real-time monitoring of simulations and also for post processing of the results. Additionally, results from multiple simulations can be compared using the visualization tools.  

The tools themselves will be developed using off-the-shelf visualization components and libraries when possible.  Our current prototype uses VTK to render 2D and 3D images of running simulations. VTK also supplies 2D plots and there are other open source tools that can be easily integrated into the TSE to provide professional quality statistical graphics (e.g., wxPlot, GNUPlot).  We will make our final technology selections based on the user needs identified through the surveys.

Development Strategy:

(I prefer this as the first sentence:)

Throughout this document, we have discussed various development strategies that have already been used and will be employed over the course of the project.   

Jesus in Mgt. Plan:

(still waiting on James for details)

To the end of the mgt plan:

All project members will provide support to users and other developers using the mail lists.  Experts in model development will be expected to help new users develop their models and developers will guide plug-in writers and provide basic technical support.

