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Technical/Management Section:  The DoD test, training, and experimentation communities are in a period of revolutionary change driven by the 21st Century warfare environment where Cold War doctrine, strategy, and in many cases weapons, are not appropriate to meet these new threats.  This has resulted in a  recognition that the U.S. defense policy needs to undergo a revolutionary change, potentially affecting all aspects of the defense establishment.  This change as been embodied in various concepts such as Network Centric Warfare and Effects Based Operations. Because of the requirement for information-enabled systems to interact with other systems and with human decision-makers, testing of these systems must take place in a simulated warfare environment at the mission level and the theater/campaign level.  

The future T&E environment is described in the Joint Test and Training Range Roadmap (JTTRR).  Annex II of the JTTRR describes the “Logical Range Concept”.  As shown below, the Logical Range consists of a collection of live and simulated (virtual and constructive assets) that “can be associated enabling the creation of a Logical Range or Synthetic Battlespace configured for a specific test or exercise and, reconfigured for another specific test or exercise.” The JTTRR describes the Logical Range as “a virtual range, a gathering of information suppliers, a multi-node communication network, and a set of information receivers (users) operating independently and invisibly to each other at any instant of time.” It should be noted that the Logical Range “includes not only open air ranges but also facilities and organizations that support test and training through Modeling & Simulation (M&S), stimulation, threat replication, target presentation, and information systems support.”  In fact, logical range assets can include anything that can contribute functionality or fidelity to a realistic T&E mission environment. In this T&E mission environment, test limitations include: 1) providing large enough test areas for the engagement ranges of new weapons systems, (2) properly balancing targets and clutter,  

	(3) simulating an adequate number of friendly forces that weapons systems must interact with, (4) real-time dynamic creation, management, and removal of logical and physical entities, and (5) providing sufficiently realistic physical environments across the spectrum expected in combat..
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These shortcomings can be mitigated in large part through interconnecting live ranges as well as high performance constructive simulations. However test exercises with multiple ranges have shown that interoperability, though achievable, is difficult with the DoD mandated simulation architecture for interoperability, HLA (High Level Architecture). For example, in HLA, the application user must establish interoperability using a pre-configured, static interface definition, Federation Execution Data (FED); the FED cannot be modified during execution; and each participant is required to have identical versions of HLA/RTI. Such limitations make interoperating between HLA federations and dynamic test range conditions difficult. 

The Test and Training Enabling Architecture (TENA) is a software architecture intended to promote range interoperability and software reuse and provides an HLA gateway capability. However, TENA is a fully object-oriented architecture while HLA is not. This means that a HLA federation interoperating with a TENA-based Logical Range will impose the same configuration constraints as currently exist. Since T&E resources typically support several missions for different customers in a single day, these constraints can quickly become overwhelming.

Lastly, interoperability technologies for the warfighter are being developed that appear to address the same basic problem set as do HLA and TENA with the additional requirement of operating reliably in a hostile environment.  Using the same or similar technologies in the T&E test environment might offer substantial advantages.

Given the critical importance of effectively implementing the logical range concept and the uncertainty over future technology, a comparative study of communication protocols, emphasizing Quality of Service, Reconfiguration, and Usability was requested by the Range Commanders Council (RCC) Modeling and Simulation Subgroup. The project team will work with the RCC test range representatives to define: (1) representative interoperability scenarios/use cases for integrated range and constructive simulation operation and analysis that can establish real-time communication and reconfiguration requirements, and (2) define representative HLA/TENA simulation implementations. The team will also select potential private sector defined standards, (e.g., JINI, Openwings, Salutation), to complete the portfolio evaluation set.  A preliminary comparison of the evaluation set will be conducted on the basis of: platform and language independence at the application level; platform independent at the middleware level; a service "discovery" process that supports ad-hoc networking configuration and configuration with little or no prior planning; ability to interoperate with other connectivity architectures and application-specific interfaces; support for user-friendly network configuration tools; ability to support any network transport; built-in fault tolerance;  built-in classification level security and need-to-know access control; and, requirements for a single, common object model or data dictionary that would necessitate an extensive initial planning and design process or an on-going update and maintenance process. This preliminary report will be presented to the RCC Subgroup and interested parties during an interim review. Using that feedback, a final review report will be prepared detailing completed findings and presented to the RCC.
Key project staff members are Tilt Thompkins and Cameron Jones of NCSA and Tom Bozack, Naval Air Systems Command, China Lake. Thompkins has over 20 years experience with object-oriented languages and embedded software development and has spent the last three years developing custom middleware protocols and web service applications. Bozack has been involved in weapons system test and evaluation for more than 30 years as an analyst, software developer, and systems engineer.  His present duties include architecture development and long-range planning for the Range Data Systems Division of the Naval Air Systems Command Weapons Jones received his bachelors' degree in Mathematics and Computer Science from the University of Illinois in May 2001. He has been working for the National Center for Supercomputing Applications for two years and is a lead developer on NCSA’s SAMCat project, which supports major middleware protocols such as CORBA, JINI, SOAP, and UDDI.  David Pratt, the FMS FAPOC, has agreed to provide HLA guidance.

DoD Mission Relevance:  While High Performance Computing has historically not played a significant role in T&E, it is becoming widely recognized that HPC resources will become a vital asset in the distributed T&E environment of the future.  This environment will required very large numbers (~1,000-1,000,000) of entities to fully populate the future T&E mission space.  The only practical means of providing most of these entities is through M&S tightly coupled to the real-time environment.  In many cases use of high fidelity, physics-based, M&S will also be necessary to supplement the live and virtual entities in the mission space.  These factors strongly favor the use of HPC resources; however, there is no generally accepted methodology for integrating HPC resources into the distributed real-time T&E environment. The proposed PET project will provide a comprehensive analysis of relevant technologies in the context of current and future T&E missions.  Projects and organizations providing support includes:

Joint Interoperability Test Command (JITC). POC:  Kenneth Thomas, Chief, M&S, Fort Huachuca, Az, 85613-7020, ThomasK@fhu.disa.mil, (520) 538-5170

Interoperability T&E Capability (InterTEC).  POC:  Rob Heilman, Project Manager
Naval Air Systems Command Weapons Division, Point Mugu, CA, HeilmanRG@navair.navy.mil, (805) 989-3276
Pacific Ranges and Facilities Department.  POC: Richard Stahle, Chief Engineer, Range Data Systems Division, Naval Air Systems Command Weapons Division, Point Mugu, CA, StahleRA@navair.navy.mil, (805) 989-5107

U.S. Army Operational Test Command POC: Henry Merhoff, Sr. Systems Engineer Test and Evaluation Support Activity Ft. Hood, TX, merhoffhenry@otc.army.mil,

(254)-288-1327

Joint Synthetic Battlespace Simulation Based Acquisition Program Office POC: Lt. Col. (sel.) Dom Ochotorena, US Air Force, Electronic Systems Center (ESC)/CXC, Hanscom Air Force Base (AFB), MA, domingo.ochotoroena@hanscom.af.mil,(781) 377-2659

US Joint Forces Command (JFCOM), Joint Experimentation (J9).  POC:  Ken Goad, Chief Engineer, Experimentation Engineering Department; Millennium Challenge 2002 Technical Co-Lead, US Joint Forces Command, Joint Experimentation, J9, Suffolk, VA, goadk@je.jfcom.mil

(757) 836-2237

Deliverables:  
	Range Use Case selection defining interoperability requirements
	October, 2002

	Interim comparison review with RCC Subgroup
	January 2003

	Final Review with RCC Subgroup
	March 2003.

	RCC Protocol Recommendations, Review and Final Report
	June 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.
	29,544.00

	 
	
	 
	

	1a.  William Thompkins Ass. Dir, 10%
	200.00 
	61.62 
	12,324.00

	1b.  Cameron Jones 40%
	840.00 
	20.50 
	17,220.00

	 
	
	
	

	 
	
	
	0.00

	 
	
	
	

	2.  Fringe Benefits
	
	
	7,976.88

	 
	
	
	

	Faculty/Staff 
	0.27 
	
	7,976.88

	 
	
	
	

	3.  Travel
	
	
	3,000 

	4.  Equipment (non GFE)
	
	
	0 

	5.  Commodities (supplies, equip part, printing)
	
	243 

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

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

	 
	
	
	

	TOTAL DIRECT COSTS
	
	
	41,963.88

	INDIRECT COSTS
	Rate
	Base
	

	 
	0.5400 
	41,964 
	22,660.50

	MSU overhead on new subcontract 
	
	
	

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

	
	
	
	

	TOTAL COST
	 
	 
	 $74,999.38
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