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Team members:  Dr. Geoffrey Fox (IU) will serve as principal architect for the integrated project.  

Dr. Marlon Pierce will serve as primary Gateway developer.  Mr. Jerry Clarke and the ICE team at ARL will provide ICE development support.  Dr. Stephen Wilkerson (ARL) will serve as point of contact for ICE-Gateway integration at ARL.  Three IU graduate students will assist in project development.  IU will also provide a software engineer and web developer to assist in development.  Dr. Gordon Erlebacher (FSU) will be consulted on remote visualization capabilities using VTK.

Functional Area(s):  CSM, ET, CDLT 

Problem description:  The Interdisciplinary Computing Environment (ICE), a CHSSI portfolio project being developed at ARL MSRC, provides a common data hub that allows applications to exchange data in a universal format (XDMF), and also provides visualization and user interface tools that allow for computational steering.  The Gateway project’s CSM Problem Solving Environment provides many complementary features to ICE: a browser-based user interface plus a toolset for job script generation, job submission, problem organization, and file transfer.  GXOS, the collaborative framework being developed by Dr. Fox’s group, provides the infrastructure to tie together third party collaborative software (document sharing, voice-over-IP (VOIP), instant messaging, and so forth).  Clearly, these projects would benefit in several ways from a combined effort.  Gateway would be able to use the common data format to simplify project chaining: with ICE the results of HPC solvers can be easily coupled with post-processing tools within the PSE, and ultimately we can support loosely coupled multidisciplinary problems.  Gateway also benefits from the VTK-based ICE libraries for visualization, making this a natural fit for remote visualization.  ICE benefits from a web interface and job management tools that simplify the use of the MSRC environment for remote users not familiar with Unix, queue scripts, and batch tools.  When coupled with GXOS infrastructure, multiple users will be able to collaborate through the PSE to, for example, simultaneously view and analyze data that is remotely visualized, steer and pass control of running simulations through a shared display, and communicate through VOIP.  Shared sessions can be stored in RDF (an XML standard) and replayed later for other researchers.  

Project solution: In collaboration with the ICE developers at ARL, we will develop a collaborative ICE-Gateway Problem Solving Environment, focusing on the CSM code ANSYS for the first year.  This project will use existing Gateway tools in a browser interface.  For the project, we will also develop task composition capabilities for Gateway, which will provide a general way for coupling applications.   In the current project, this coupling will take advantage of ICE’s common data format to tie together the ANSYS solver with Ensight, a popular visualization tool.  In consultation with CSM early users and ICE developers, we will also use ICE extensions to VTK (the visualization toolkit, a popular software package for scientific visualization) to develop remote visualization tools that will allow users to perform preliminary analysis on their data.  In parallel with this development, we will implement the shared display for the user interface, based on the current prototype built with Anabus.  The collaborative interface will be built from existing prototypes using HearMe for VOIP and Jabber for instant messaging.   

Project dependencies/interactions: This project depends on the basic infrastructure upgrades to Gateway to use the GXOS framework, as described in a separate proposal.  In conjunction with the CSM Portal Support project, we will consult early users to determine the appropriate post-processing tools to incorporate into the PSE.  The ICE team will develop format conversion tools to convert ANSYS output into XMDF.  We will work with the ICE team to develop remote visualization tools based on ICE’s VTK library extensions.  Part of this work will be performed at Indiana University, so we will need access to portions of ICE (XMDF and the library extensions), but we will note require access to the entire ICE project.  Pierce and Wilkerson will integrate IU developments within the ARL MSRC.  Remote visualization with VTK will be developed in conjunction with Dr. Gordon Erlebacher (FSU).  The project will be complementary to the proposed CFD-ICE project of Dr. Tomasz Haupt and Dr. Ralph Noack.  We will consult with Dr. Haupt in the development of the task composition feature to ensure that the projects have compatible functionality.  We will also make task composition compatible with recommendations of the Global Grid Forum. 

User impact/advocacy/collaboration:  The project will be in collaboration with Mr. Jerry Clarke (ARL) and Dr. Stephen Wilkerson.  Preliminary features of the system will be available by the end of the year and will be demonstrated to CSM early users (see “Gateway CSM PSE Support”).  Desired features will be integrated into the production portal. 

Deliverable(s):  We will provide a PSE to ARL MSRC that implements ICE’s common data format to support coupling between ANSYS output and both commercial and custom-developed post-processing tools.   This will be incorporated into the CSM testing period by the end of the first year.  Important milestones include 

1. First quarter: develop data filters to convert between ANSYS data and XMDF, implement job composition in Gateway, survey CSM users to determined desired visualization, upgrade Gateway infrastructure to implement GXOS framework.

2. Second quarter: add support for Ensight in Gateway, demonstrate support for shared interfaces, begin development of custom remote visualization tools.

3. Third quarter:  preliminary demonstration of shared remote visualization capability.

4. Fourth quarter: make remote visualization capabilities available to CSM PSE users, preliminary demonstration of VOIP, instant messaging, playback features.

We will describe our work in a final technical report. 

Project Team:  Indiana University (IU), ARL MSRC, FSU.

Cost/options:  [If multi-year, list cost by year. If multi-task, list costs by task. Be sure to indicate any task interdependencies. If some portions of your project are optional show cost options to enable the government to partially fund projects without requiring you to rewrite your proposal.]
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