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Title:  The Virtual Consultant: An Intelligent Portal to Online Resources for HPC Application Development

PI:  Jon Herlocker, Department of Computer Science, Oregon State University, herlock@cs.orst.edu,  

               phone: 541-737-8894, fax: 541-737-3014

Co-PIs:  Barbara Horner-Miller, ARSC, horner@arsc.edu, phone: 907-474-5409, fax: 907-474-5494
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Functional Area(s): On-line Knowledge Center, Enabling Technologies

Problem description:  Computational Scientist using DoD high-performance computing (HPC) centers around the country constantly battle the complexities of running programming models on today’s assortment of high-end systems: code performance, error detection and prevention, code conversion to different systems and different programming paradigms, challenging numerical methods, scripting techniques, system libraries, computational algorithms, and more.  Problems and questions arise at all hours and require assistance from technical consultants and/or on-line information resources.  The appropriate resources for any specific problem are often hard to locate or not available.  The resulting delays inhibit productivity and slow critical progress.

Project solution:  The Northwest Alliance for Computational Science and Engineering (NACSE) at Oregon State University, in partnership with the Arctic Region Supercomputing Center (ARSC), proposes to develop a Virtual Consultant  (VirCon) system for all MSRCs/DCs.  This product will provide an intelligent, reliable, and highly usable Web-based portal to a wide range of support materials and documentation from a number of leading computing centers.   The VirCon query-and-retrieval system will be organized around typical user tasks and problems, providing a more unified, more intuitive mechanism for computational scientists and technical consultants to access and view online documents.
Leading edge “intelligent” search-and-retrieval technologies will increase the effectiveness of this portal and make it attractive and useful to users who might otherwise hesitate to adopt a new tool. Key features include:

· An automatic personalization component will capture and leverage a user’s past history to guide future interactions. The portal will provide the ability to recall previous searches made and issue queries against previously visited documents. Documents that a user visits more frequently than others will automatically be bookmarked to enable quick future reference. The portal will automatically build a fuzzy profile of keywords that are frequently represented in documents visited, and then use that keyword profile to break ties in ranking search results. Aspects of the user-interface will be configurable per-user. 

· A recommender system component (also known as collaborative filtering) will allow the search engine to continually become more effective in connecting users and problems to solutions, even if the set of documents indexed does not change. Documents or resources that VirCon users rate as valuable are recommended to other VirCon users who need similar solutions. The portal will automatically infer what documents users find valuable through observation (no explicit rating necessary), and recommendations will be transferred anonymously. With every interaction with a user, VirCon will better learn what resources are valuable for what problems. When a user enters a search query, that query will be matched with all past queries to find the closest matches. Once those closest matches are identified, documents that past users found relevant to those queries can be recommended.

· A reformatting wrapper technique will ingest retrieved information and then display it for users in the common VirCon unified interface.  This method is superior to other “common user interfaces” in that even linked information appears in the portal’s common look-and-feel interface.

· Task-oriented meta-data will allow VirCon to quickly target appropriate information that is much more likely to help solve a user’s problem.  Technical consultants and web specialists will assist the VirCon development team to identify, install, and use meta-data for all search-and retrieval activities.

A proof-of-concept prototype has already been developed and deployed at the NAVO MSRC.  During its development, it was met with wide acceptance and positive reviews by partner sites who are anxious for this prototype to further develop into a mature product with broad deployment.  An initial set of partner site representatives are onboard and ready to participate in developing a full documentary base.  This endorsement by leading HPC professionals will enable the base of partner institutions to easily grow to encompass all MSRCs and representative DCs.
NACSE and the Department of Computer Science at Oregon State University (OSU) will develop the core technologies for VirCon and a highly usable interface to the intelligent search technology. NACSE/OSU staff have expertise and experience with personalization, intelligent query-and retrieval algorithms, and database implementation details.  NACSE is widely known for it usability laboratory, interface design development success, and usability engineering experience.  NACSE also developed the core technology for the proof-of-concept VirCon.

ARSC has substantial expertise and experience with DoD HPC computational scientists.  They have an excellent online information strategy and design, and an understanding of the VirCon needs and potential growth.  These strengths, coupled with their access to target users and the staff at the other DCs, make them prime candidates to drive the extension of the VirCon participation network, to manage the deployment and evaluation of prototypes for initial users, and to evolve the metadata structure. 

Project dependencies/interactions:  Development and testbed facilities will be located at NACSE. HPTi will develop any training materials necessary for deploying VirCon at HPCMP sites. User support & on-site staff at MSRCs/DCs will be queried for input during iterative improvements of VirCon. ARSC will enable user exposure for testing and will assist with the proper metadata structure and development.

User impact/advocacy/collaboration: VirCon will provide all DoD computational scientists and technical consultants with a single, usable point of access to comprehensive HPC information. Intelligent retrieval technologies will increase users’ effectiveness at finding application solutions. Eileen Crabtree and Sheila Carbonette at NAVO MSRC have supported the development of the proof-of-concept.   Obviously, ARSC also supports the proposal and participated in the prototyping project.

Deliverable(s): 

·  Contact all MSRCs, identify additional valuable non-DoD HPC sites, demonstrate the proof-of-concept VirCon and gain agreements for participation from all. Collect initial feedback from participating sites.  (12/31/01)

· Implement prototypes of new technologies, incorporate improvements identified in feedback. (6/30/02)

· Alpha test prototype VirCon with intelligence with user interface and metadata updated from proof-of-concept. Users will be technical consultants at participating sites and selected computational scientists.  (9/30/02)

· Technical report covering initial implementation.  (9/30/02)

· In response to the operation of the prototype during alpha test and feedback from alpha testers, refine initial version and add new components; focus on stability and usability issues.  (3/31/03)

· Beta test fully featured VirCon portal. All significant technologies have been implemented. Users will be extended beyond technical consultants to a larger group of scientists and consultants.  (6/30/03)

· All issues raised during beta test will be addressed to refine implementation.  (9/30/03)

· Focus shifts to deployment issues:  performance, scalability, long-term administrative structures, and porting. Training materials developed. (12/31/03)

· Initial deployment. All participants will be encouraged to recommend VirCon to their constituents. PIs and Co-PIs will travel to conferences and workshops to advertise. Performance of VirCon will be monitored closely.  (3/30/04)

· Technical report covering refined implementation.  (3/30/04)

· After VirCon has been declared stable, with long term maintenance issues removed, it will be transferred to MSRCs. (6/30/04)

· Development staff continues to monitor VirCon for problems for three months at the MSRCs/DCs.  (9/30/04)

· Final technical report.  (9/30/04)

Project Team:  NACSE / Oregon State University, Arctic Region Supercomputing Center, Naval Oceanographic Office, NCAR's Scientific Computing Division, Ohio Supercomputing Center, Pittsburgh Supercomputing Center, San Diego Supercomputer Center, and other HPC sites that will be solicited. 

Costs:

Year 1:  $125,000

Year 2:  $132,000

Year 3:  $140,000
