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Technical/Management Section:  Providing integrated access, visualization, and fusion of diverse test and evaluation data from multiple sources, (computational models, ground tests, and flight tests), is a key capability for integrating T&E communities and reducing overall testing and certification costs. Of particular interest to many is access to prior test data from multiple areas such as Propulsion, Store Separation, Performance and Flying Qualities, and Signatures for analysis and model validation. These data are archived by multiple test centers using such a wide variety of data management tools that it is difficult for an analyst to access stored results without deep knowledge of a particular data set or collection. In addition, multiple security protocols apply to datasets and to combined or fused datasets.

Given the difficulties of migrating old T&E data to a single standard format or archiving this data in a single location, a middleware approach that allows data to be dynamically collected for analysis while leaving the test data in it’s locations and original formats, (tables and arrays, images, and attributes), is needed. Our goal in this project is to demonstrate in realistic DoD settings and tasks an information architecture that allows analysts to create a coherent, persistent view of distributed data; export composed data to other software tools; maintain high performance in terms of usability, ease of installation, and transmission capacity; and, does not compromise security protocols.

The key insights underlying our technical approach are that: (1) data fusion requirements can be met by users composing virtual directories that are analogs of familiar Unix and Microsoft directories; (2) the XML protocol with distributed schemas provides a sound descriptive basis for such views without requiring that datasets be stored with virtual directory data; and, (3) composed, virtual directories can enforce the security mechanism defined by data owners.

Developing these insights into realistic DoD solutions will be accomplished in a testbed that implements the service-oriented architecture shown below.

[image: image1.wmf]In this architecture, sites would publish information about data sets those they wish to make available to a registration service. Publishing requires defining a service location, e.g., a URL, from which data is available, an XML schema definition for that data, and metadata describing attributes such as description, security restrictions, and type of viewers needed. Data owners could elect to archive data at central sites or provide access service with local resources. 

Central registration servers would integrate the information from many different repositories by holding the metadata descriptions; providing meta-data search capabilities; and XML schemas and pointers, needed to bind requestors to data services run at the provider’s site or other archival sites. Archival sites could act as proxy servers when desired or permitted by security protocols.

Users would browse published datasets; read/view data using defined services, (subject to security restrictions); create persistent, virtual datasets using common metaphors: unstructured directories, data tables – rows and columns, and arbitrary archived collections; and export new, composite datasets, to link with data analysis tools.

We will team with T&E data repository holders, one or more MSRC’s or DC’s hosting registration and archival services; and analysis to define and evaluate needed technical components and security protocols. Specifically for T&E repository holders, we will supply (1) XML schemas for team members wanting to publish data, and (2) servers for translating formats and responding to data requests. For archival sites, we will supply registration servers for published data, archival software such as HDF that provides long-term archival storage for migrated data; and collection server and viewers for selected data types. For users, we will supply a drag and drop interface to published documents and user created collections, viewers for selected data types, and collection export capabilities where security protocols allow.

Registration servers and data response servers will be built around the SAMCat (Secure Active Metadata CATalog) servers developed at NCSA. SAMCat creates versatile distributed objectspaces using tuplespace systems and exploits this software as the backbone for comprehensive scalable file and services management.  This system uses the XML protocol to generate objects accessible by associative matching on the attributes of the objects in the space -- giving the user the capability to access files and services based on their characteristics, rather than on an arbitrary location name.  In this way, tuplespaces create a secure, location-transparent system that cleanly and elegantly manages data, documents, and services across large networked systems. A central use of the distributed tuplespace paradigm is to create a secure, distributed, scalable automatic cataloguing system for large groups of static or active objects.  We use the tuplespace to allow clients to transparently access services across a network without needing to know location or name of these service machines -- through associative matching, we can access software and components by comparing metadata, rather than absolute, unique names.  Stored data encryption as well as transmission protocol encryption is currently handled within SATCat. These mechanisms will need to be extended to support DoD access requirements and evaluation and development of security requirements and protocols testing will be a major application team activity.

An initial testbed including servers and representative datasets covering major types and structures will be created at NCSA and made available to team members fro testing, evaluation, and refining system and user interface requirements. The second testbed will be established at the ARL/MSRC and integrated with their ICE effort to provide archival storage facilities, access to computational simulations, DoD network access, local user access to repository services and data as they come on line, and security protocol definition and evaluation. 

After initial testbed evaluations are completed, application users from ARL, ASC, AFFTC and AEDC will be given access for evaluation and additional requirements evaluations. Custom user interface extensions will be added to match team requirements. Input and experimental results will be collected from all application users and server host MSRC’s and DC’s into an integrated system requirements document.  It is expected that s successful evaluation and demonstration of these requirements will become the foundation for a FY04 development and deployment plan of larger scope that can address long-term DoD support requirements.

The NCSA project team includes the all the core SAMCat developers. Tilt Thompkins is the system and application design lead and brings over 25 years experience in software project management, system design, and now Web Services and XML-based development initiatives., Miranda Callahan is the lead developer and has been at NCSA since 1999 working with SAMCat, text categorization and distributed computing.  Cameron Jones is the lead programmer and has been working for the NCSA for two years on SAMCat and text data analysis software.

DoD Mission Relevance: This project is a fundamental effort to improve the flow of information between Test and Evaluation Centers and between the Test Centers and the acquisition communities by addressing deficiencies in the testing and acquisition process whose correction could enable massive reuse of expensive and high fidelity test data resulting in a faster and improved weapon system development process. This effort has been discussed with a number of DoD Centers who have agreed to provide a variety of support for this effort.  The ARL/MSRC, POC: John Benek, [Jbenek@arl.army.mil], will be providing facilities for services and Jerry Clarke, [clarke@arl.army.mil], will be assisting the integration with ICE.  Tim Menke, Chief, Simulation Integration Branch, Modeling and Simulation Division, Information Technology Directorate, ASC/HPMN strongly supports this concept and will be assisting with selection of data repositories and application drivers.  AEDC information integration project manager, Terry Bradford, [Terry.L.Bradford@arnold.af.mil], and AFFTC storage area network integration task lead, Herb LaFlamme, [Herb.LaFlamme@Edwards.af.mil] also support the effort. 

Deliverables:  
	Application Team Preliminary Requirements Description
	November. 2002

	Registration and data servers installed at NCSA demonstrating capability publish and migrate common T&E data formats 
	January. 2003

	Registration and data servers installed at one DoD site
	March 2003

	User interface delivered to application team with capability for creating and managing composed, virtual directories
	June 2003

	Final Technical Report
	September 2003


Cost

	High Performance Computing Modernization Program

	Budget Period:  1 October 2002 - 30 September 2003
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	Year 2

	1.  Salaries
	Hours
	Rate/Hr.
	52,630.20

	 
	
	 
	

	1a.  William Thompkins Ass. Dir, 10%
	210.00 
	61.62 
	12,940.20

	1b.  Cameron Jones 45%
	690.00 
	21.00 
	14,490.00

	1c. Miranda Callahan 45%
	900.00 
	28.00 
	25,200.00

	 
	
	
	

	2.  Fringe Benefits
	
	
	14,210.15

	 
	
	
	

	Faculty/Staff 
	0.27 
	
	14,210.15

	 
	
	
	

	3.  Travel
	
	
	3,000 

	4.  Equipment (non GFE)
	
	
	0 

	5.  Commodities (supplies, equip part, printing)
	
	145 

	6.  Contractuals (telephone, postage, maintenance)
	1,200 

	7.  Misc. (relocation costs, space rent, etc.)
	
	0.00

	 
	
	
	

	TOTAL DIRECT COSTS
	
	
	71,185.35

	INDIRECT COSTS
	Rate
	Base
	

	 
	0.5400 
	71,185 
	38,440.09

	MSU overhead on new subcontract 
	
	
	

	Explanation: 41.5% on up to $25,00 of proposed cost 
	
	
	10,375

	
	
	
	

	TOTAL COST
	 
	 
	 $120, 000
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