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Structure of Proposal:  This proposal covers advanced OKC activities for contract year two of the current PET program.  In contract year one, OKC was supported by a small core activity and two projects – the OKC-RD (rapid deployment) task was a basic initial deployment, and the OKC-AT (advanced technology) task was new services.  IU is proposing to structure OKC development in contract years 2 and 3 into the advanced technology proposal given here and a larger core consisting of the design and monitoring work plus the natural follow-on to OKC-RD, supporting and “productizing” an increasing number of capabilities.  The core proposal is already submitted and this is the single one year OKC proposal for advanced services. As requested the core proposal was for two years.

General Description of Technical Approach:  The base OKC requirement is to provide a web based information repository system for PET related information.  This implies the need to support diverse content delivery, search, management and authoring inside an organizational framework that makes such a system scale. 

To meet these requirements, the OKC is being developed around a portlet/container system that allows web content from remote, distributed servers to be aggregated and managed by a central control portal.  Our component-based approach has an important advantage in that it allows sophisticated web tools to be developed independently of the OKC and later plugged in as portlets.  This will allow other groups besides the IU team to develop services for the OKC.  

The OKC approach is being realized using technologies from the Apache Jakarta project, namely Jetspeed and Slide, but these use the Java portlet approach supported by Oracle, IBM, BEA, Sun and other commercial companies.
By the end of the first year, the OKC will be deployed with key base material including CTA material, PET I material and some support for training, report/proposal submission and news groups. The OKC roadmap identifies multiple areas of enhancement, which we develop in “advanced services” and  technology transition to the ERDC production system through core activity. This white paper covers advanced services proposed for year 2 in the areas of search and meta-data and multimedia content. 

Search and Meta-data: Central to the OKC architecture is the concept of support of distributed users through distributed services. The former capability has been with us from the start of the web but the service model for the web has crystallized both in the design of portals and in the web service approach. The HPCC Grid community has adopted a similar distributed service strategy through the proposed OGSA (Open Grid service architecture) standard. The OKC search framework must support the federation of multiple search strategies for two reasons. Firstly algorithms vary from simple SQL queries and classic full text web searches to the complex data-mining algorithms like neural networks. Further we need to support the search of multiple sites some of which could be private and not accessible by the central Oracle engine of the current core OKC. Thus this task involves:

1) Development of a federated search and data-mining framework.  

2) Demonstration of this framework with at least three different search capabilities.

3) Integration of XML meta data wizard into the OKC to allow easier generation of meta-data

We have investigated the overall search/data-mining arena and believe one can use the JXTA search engine, which has a simple elegant XML based way of linking multiple “heterogeneous search engines”. This will allow multiple different web services to be instantiated separately for each search or data mining capability and allows either Indiana or separate groups to build distinct OKC capabilities in this area. Any service that supports the common JXTA search specification and result syntax can be integrated with their results concatenated together for the user. Note JXTA was aimed at peer to peer applications but we would use their search systemas a framework within the OKC site and not in a peer to peer mode and so there are no difficult security issues. This search software is freely available and continues our current strategy of building the OKC on either major commercial systems like Oracle or on open source projects whose nature protects the HPCMO investment as one is not “trapped” within a proprietary system, which may not track technology well.

Initially we will develop an application of this framework with three distinct capabilities

· Google (full text) search of Web Sites including those outside OKC. This is based on an OKC activity this year based on Google’s new API allowing integration into user programs.
· Oracle search of structured OKC central data as in current core OKC

· Lightweight XML file searches using basic XML database technology. 

Both Google and XML databases were examined carefully during the initial technology evaluation for the OKC but not initially used as they could not individually provide the full capabilities we needed. The proposed federated search allows one to choose the best solution in each search area and integrate them together. Applications of the new search capabilities include searches of data on the user’s laptop or on secure sites whose content is not accessible to the OKC but which offer a search interface. As part of this project we will enhance the XML metadata wizard to allow it to more easily tag users’ content. Types of files to be supported include XDMF from ARL’s ICE project and the rich meta-data of the Gateway portal.
Multi-Media: In multi-media area there is continuously improving commercial capability, which needs to be incorporated into the OKC. We need set up the process to support convenient addition of audio-video and image material to OKC archives. This includes material from recorded training sessions and results of scientific visualizations. Both of these must as described above, have a “wizard” or automatic generation technique to allow addition of good meta-data into the OKC catalog to support search and access of material. We will link best practice multi-media servers including those from RealNetworks. This task involves mapping multi-media servers into the web service/portlet architecture of the OKC. We have already developed one possible approach based on the “Audio-Video Conferencing as a web service” (http://grids.ucs.indiana.edu/ptliupages/publications/avwebserviceapril02.pdf) work at Indiana.
Expertise and Past Performance of OK C Advanced Services Team:  Fox has successfully led a number of web based projects for the DoD and designed the current OKC whose core effort is managed by Pierce.  The team thus has extensive experience developing web technologies that meet the specific needs of the HPCMP.  The current OKC project is on schedule and we believe it has identified some novel approaches that will provide the best possible functionality for DoD in a framework that will track evolving technology. Our approach has attracted the attention of several other groups.  Our work is already documented in a complete technical report (http://grids.ucs.indiana.edu/ptliupages/publications/OKCReport.pdf) and a submitted conference paper (http://grids.ucs.indiana.edu/ptliupages/publications/OKCPaper1x1.pdf)

Soundness of management approach We are continuing the same approach successfully used for OKC in the first year – architecture and advanced services led by Fox with production deployment at ERDC and transition from prototypes in the core program managed by Pierce.

MSI Involvement: There is no MSI involvement in current proposal but the federation framework was designed to allow one to add to the OKC capabilities such as those of Florida International University in data mining

DoD Mission Relevance:  As the OKC’s purpose is to serve as a general-purpose repository for information of all types related to the PET program, all DoD users of HPCMP resources will potentially benefit from the information contained in the production OKC.  The OKC was identified in the original PET solicitation but as the OKC was only recently started, the detailed user requirements are not well defined yet. We have obtained insight as to directions for OKC by analyzing existing portals and information systems and looking at capabilities of existing PET systems. These lessons are documented in the OKC roadmap and technical description. We have also interacted with PET2 participants several times during year one of the OKC as detailed in our May 14 2002 project report. 
Deliverables:
Relevant Capabilities Available from First Years Work
Operational OKC with modest database backend


Sept 30 2002

Precise requirements Analysis for year 2 activities 

based on OKC experience and Advisory Council
  

Sept 30 2002

Year 2 Deliverables

Design of Federated Search Services




Nov 1 2002

Design of Multimedia Services




Dec 1 2002

Design of Advanced Meta-data  Services



Jan 15  2003

The next stages of these 3 projects will delivered in staggered fashion as given below. As now all stages will be evaluated by first the advisory council and then larger groups of OKC users.

Prototype Advanced Services





March 1( May 31 2003

Advanced Services available for transition into core


July 1( Sept 1 2003

Final Report







Sept 30 2003

Cost
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	TASK#:
	
	
	

	TASK TITLE:  OKC Advanced Services
	
	
	

	 
	 
	
	 

	 
	
	
	

	1.1  Labor Hours
	Hrs.
	Rate/Hr.
	$71,640 

	 
	
	 
	

	1a.  Grad Student, 50% of Effort ($15,660/yr.)
	
	
	15,660

	1b. Grad Student, 50% of Effort ($15,660/yr.)
	
	
	15,660

	1c. Grad Student, 50% of Effort ($15,660/yr.)
	
	
	15,660

	1d.  Grad Student, 50% of Effort ($15,660/yr.)
	
	
	15,660

	1e.  Post Doc-Shrideep Pallickara, 20% of Effort ($45,000/yr.)
	
	
	9,000

	 
	
	
	

	1.2  Fringe Benefits
	
	
	5,703 

	 
	
	
	

	1.2.1 Health Insurance @ $735/yr - Grad Students 1a-1d
	
	
	2,940 

	1.2.2. Fringe Benefits @ 30.7% on 1e. Post Doc Palickara
	
	
	2,763 

	 
	
	
	

	2. Other Direct Costs
	
	
	64,391 

	 
	
	
	

	2.1  Travel
	
	
	0 

	2.2  Equipment (non GFE)
	
	
	0 

	2.3  Commodities (supplies, equip part, printing)
	
	
	751 

	2.4 Contractuals (telephone, postage, maintenance)
	
	
	0 

	2.5 Relocation Costs
	
	
	0 

	2.6 Fee Remission @ $15,910/yr per student
	
	
	63,640 

	 
	
	
	

	TOTAL DIRECT COSTS
	
	
	141,734 

	INDIRECT COSTS @
	Rate
	Base
	

	 
	0.4900 
	78,094 
	38,266 

	Explanation:
	
	
	

	 
	
	
	

	TOTAL PROPOSED COST
	
	
	180,000 

	 
	
	
	

	MSU overhead on new sub-contract
	
	
	10,375 

	Explanation:  41.5% on up to $25,000 of proposed cost
	
	
	

	 
	
	
	

	TOTAL COST
	 
	 
	$190,375 
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