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Joint Distributed Engineering Plant (JDEP)—Air Force

Concept Paper

Overview.  “The JDEP program was established as a DoD wide effort to link existing service and joint combat systems engineering and test sites (including design activities, software support activities, test and evaluation facilities, training commands, and operational units).  JDEP is designed to improve the interoperability of weapon systems and platforms through rigorous testing and evaluation in a replicated battlefield environment.”  (Defense Planning Guidance Update FY 2002-2007)  JDEP is being funded by OSD and the Services to rapidly achieve highly integrated and interoperable capabilities for the warfighter.  It can significantly benefit combatant commanders by ensuring systems achieve the best cost vs. performance levels of capability and interoperability.  Every Program Manager with responsibilities for interoperable combat system capabilities will have to incorporate JDEP as a key part of his or her acquisition strategy.  OSD has already begun directing use of JDEP for ACAT 1 programs.
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A Board of Directors led by the Joint Staff J-8, USD (AT&L) and ASD/C3I oversees JDEP.  The Services, the Joint Staff, DOT&E and JFCOM are each represented.  The Deputy Chief of Staff for Warfighter Integration, HQ USAF/XI, is the Air Force representative on the Board of Directors.  DISA is the executive agent for JDEP and manages the infrastructure through the Joint Interoperability Test Command (JITC).  The ESC Commander has responsibility for integrating appropriate Air Force systems and nodes within the JDEP and has assigned Program Management responsibilities to the Deputy Commander for C4ISR Enterprise Integration, ESC/CX.  JDEP improves the acquisition system for the entire C4ISR Enterprise and for acquisition activities across Air Force Materiel Command and AFSPC.    From an Air Force perspective, JDEP is a “national asset”—encompassing facilities, communications, tools and processes—that will enable an integrated and interoperable Air & Space Enterprise tied to joint systems across DoD.  The continued development and implementation of JDEP across the Air Force requires an integrating strategy led by AF/XI that will include participation from across the CAF-MAF, AFSOC, AFSPC, AFOTEC, AFC2ISRC and HQ USAF.   

The memo recently signed out by the JDEP BOD states “…JDEP will become the primary tool for developers, testers, and warfighters in our thrust to master network centric warfare…”
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The rest of this paper expands upon the following areas:

· Purpose of JDEP

· Site Activation Planning

· FY03 Cross-cutting Event Applications 

· JDEP Management Organization

· Road Ahead 

Purpose.  The JDEP concept was established with the following overarching goals:

· Enable Disciplined Systems Engineering & Testing up to the Joint Force-level

· Provide A Repeatable “Controlled Environment” for Evaluating Joint Force-level Interoperability

· Reveals “Why” vice Replicating Interoperability Problems or Capturing Effects

· Expand Ability to Conduct System-level Interoperability “Fault Isolation”

· Controlled Environment to Evaluate “Workarounds” and “Fixes”

· Enable Validation of Joint Force Operational Tactics, Techniques, and Procedures Prior to Deployment.
JDEP creates conditions under which interoperability can be “engineered-in” from the start, creating a tool to support interoperability certification for OT&E, and cultivating Service capabilities that can be federated for joint Family of System (FoS) engineering & testing.

JDEP was created through a 1999 Program Budget Decisions (PBD).  The PBD tasked JTAMDO to initially lead JDEP development and to begin addressing issues supporting the Single Integrated Air Picture Systems Engineering Task Force objectives.  JTAMDO’s Goal for JDEP has been to integrate most of the systems shown in the following illustration by linking selected sites to support robust FoS integration & testing. To date, the  “JTAMD Process” is being used to evaluate and prioritize events.  The JTAMD Council of Colonels and Captains (JCoCaC), made up of Service representatives, reviews and prioritizes candidate events for JDEP.  In FY02, the Multi-Source Correlator Tracker (MSCT) event nominated by ESC and HQ USAF was conducted to prepare for deployment of the MSCT to Korea in order to achieve an integrated air picture there.

JDEP is being developed as a series of builds which incrementally address specific user needs while creating components which can be reused in future JDEP federation applications.  JDEP is addressing this, first, through a central technical coordination and support team which provides systems engineering support to the creation of “federations” of simulations and hardware-in-the-loop (HWIL) systems to support user needs.  Second, JDEP has adopted a standards-based disciplined systems engineering process to creation of JDEP federations, a common standards-based technical framework for the creation of the federation environments.  By applying common processes and technical capabilities in each event, JDEP both supports specific user needs, while at the same time cumulating reusable, credible products that are then available for future federations.  The result is an increasingly robust and diverse set of capabilities to support joint systems engineering and test, available to the Services and joint test, development and warfighter community.
Initial JDEP applications are in the air and missile defense mission area.  Initial applications have focused on the Single Integrated Air Picture systems engineering issues, and have brought together capabilities including at Track 1 sites and the C4ISR Engineering & Integration Facility (CEIF) at Hanscom AFB, MA along with the Marine Corps Tactical Systems Support Activity (MCTSSA) at Camp Pendleton, CA.  In FY03, JDEP will expand to work Critical Area Air Defense (CAAD), Joint Cruise Missile Defense (JCMD), and Time Sensitive Targeting Engineering Network applications.  During FY03-04, JDEP applications in other areas will continue to evolve to support key programs such as the MC2A, DCGS, BCS, AWACS Block 40/45, NCCT and other cross-cutting activities supporting Single Integrated Air Picture (SIAP), Single Integrated Ground Picture (SIGP), Family of Interoperable Operational Pictures (FIOP), Precision Engagement/Time Sensitive Targeting (PE/TST) and Deployable Joint Command & Control (DJC2).  
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Site Activation Planning.  In September 2001, an initial proof of concept experiment was implemented to evaluate a baseline capability to address interoperability assessments.  This was called ‘track 1’ and was executed at four distributed sites.
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Hanscom AFB, MA hosts the CEIF, which acts as the Air Force C4ISR Operations Center for JDEP applications.  The CEIF combines labs and expertise from across ESC, MITRE & Lincoln Labs working with other industry and academia partners to leverage nearly 25,000 sq ft of lab facilities that can be connected to other operational and engineering facilities across the United States with state of the art simulation/stimulation capabilities.  Today, the CEIF has supported or is supporting the Korean Tactical Data-Link Architecture Improvement Program (KTAIP), NORAD Contingency Suite (NCS) engineering & integration, Area Cruise Missile Defense ACTD, Joint Cruise Missile Defense (JCMD) JT&E, TBMCS testing and Time Sensitive Targeting Experiments.  The CEIF provides a center of excellence for SIAP JDN Block 0, 1 & 2 assessments and is supporting Link-16 modeling for SIAP and the Joint Strike Fighter.  

Program management and engineering responsibilities for JDEP include evolving the standards-based technical framework and federation engineering process and supporting the design and execution of JDEP Federation events using that framework and process.  They also provide support for reusable capabilities, which are incorporated across JDEP events to support user needs.  In the network arena, the CEIF team, working with the Joint Interoperability Test Command (JITC), supports site surveys and integration of all Air Force JDEP.  ESC manages & resources key system acquisitions, federates existing test beds and simulation capabilities, collaborates on technical architecture and interface specifications (e.g. working with MDA, CECOM, NAVSEA, SPAWAR, MARFORSYSCOM).  ESC is working with AWC, 46TW, C2TIG, AFFTC, AFOTEC, COMOPTEVFOR, DOT&E and others to collaborate on general purpose instrumentation, data collection, analysis tools, test plans, scenarios etc. 
ESC is also actively engaged across AFMC with ACC and AFSPC to develop the Joint Synthetic Battlespace (JSB) that will support expanding JDEP functionality addressing PE/TST and FIOP assessment and improve simulation applications for Distributed Mission Operations (DMO).

Other sites being assessed for activation include Operational Facilities at Hurlburt, Kirtland, Nellis; the Avionics Test Integration Complex (ATIC) and Digital Integrated Air Defense (DIADS) facility at Edwards AFB, CA; the Simulation Analysis Facility (SIMAF) and Integrated Defensive Avionics Lab (IDAL) at Wright-Patterson AFB, OH; the Rivet Joint Avionics Integration Lab at Greenville, TX; the Airborne Laser Lab at Kirtland AFB, NM; the Cheyenne Mountain Training System (for Space Control Operator-in-the-loop) at Schreiver AFB, CO; the Guided Weapons Evaluation Facility (GWEF) and the Precision Integration of Munitions & Electronic Systems (PRIMES) at Eglin AFB, FL.  

Industry sites being connected during FY03 include the Northrop-Grumman Cyber Warfare Integration Network (CWIN) Facilities at El Segundo, CA, and the Melbourne, FL JSTARS/MP-RTIP labs; the L3-ComCept NCCT labs; and the Raytheon JLENS facility at Bedford, MA and additional sites at Huntsville and Tucson.   Future sites being discussed with Lockheed Martin include the Tactical Simulation System at Ft Worth, TX, the TBMCS/ISC2 Labs at Colorado Springs, facilities at Owego, NY and the LM Global Vision Network. Site connectivity can be tailored for specific experiments to provide a combination of constructive representations of players in simulation, operator-in-the-loop and C4I systems in the loop stimulated by the simulation environment representing realistic tactical warfighting scenarios developed by the operational users.  Extensibility to DMO sites can be implemented to improve the systems engineering process.

FY-03 Crosscutting Event Applications.     

Three multi-spiral initiatives are planned for FY03 that ESC will be directly involved in.

•1st AF Critical Area Air Defense (CAAD) Event
Sponsor:  1AF/NORAD

–Produces Integrated & Tested Homeland Defense Architecture

–Delivers Validated Testbed for Evolving Interagency Conops

–Supports  C2Constellation (C2C), MC2A, AWACS Blk 40/45, BCS, AT-AOC, …

•Joint Cruise Missile Defense (JCMD) Event
Sponsor:  JCMD JT&E/JFCOM

–Produces Integrated Air-to-Air/Air-to-Ground Kill Architecture

–Delivers Validated Testbed for JCMD concepts

•JDEP TST Engineering Network (JTEN) Event
Sponsor:  JFCOM/OSD/AFC2ISRC*

–Delivers Rapidly Integratable Joint C4ISR Systems for TST 

–Immediate Impact (> 12 months) on TST & SIGP Architecture

–Supports C2 C2C, NCCT, SBR, MC2A

In addition to these three events, ESC will play an integral part in the following tests.

• Single Integrated Air Picture Event-

Sponsor:  SIAP/JTAMDO

–Determines the magnitude of synchronization errors and latency issues between weapons systems time standards and UTC USNO

–Delivers standardized time synchronization to the warfighter

•Early Warning Event
Sponsor:  JTAMDO/MDA

–Determines discrepancies in Link-16 reporting when TBMs are detected by multiple sensors

–Impact on integration and dissemination of IR and Radar data 

JDEP Management Organization.  JDEP management has transitioned from the original FY99 tasking assigning JTAMDO to lead the JDEP to a Board of Directors with DISA as Executive Agent.  The JDEP BOD represents DoD Stakeholders, supports all Mission Areas and Services and addresses Joint Interoperability concerns.  The membership & roles of the BOD include:

• USD (AT&L):  Provides acquisition policy and is major program decision authority 

• Joint Staff (J-8):  Providing strategic direction from the viewpoint of combatant forces

• ASD/C3I:  Policy and oversight for information systems across DoD

• DISA/JITC:  JDEP Executive Agent/Manager. Responsible for ensuring end-to-end interoperability, overseeing joint management, expansion, and operation of the test-bed infrastructure.

• JFCOM: Represents warfighter - provides capabilities to other CINCs.

• DOT&E: Provides independent operational test & evaluation for production decision (Milestone C); coordinates JDEP investment with Central T&E Improvement Program (CTEIP) and Resource Enhancement Program (REP).

• Services: AF/XI is the Air Force representative. Electronic Systems Center is the program manager & lead engineering activity for the USAF.

 The BOD oversees DISA/JITC management of JDEP and development of infrastructure in concert with the Services and other agencies. 
Road Ahead.  JDEP provides the venue to significantly improve life cycle support to the warfighter with interoperable systems properly engineered up front, with design and later testing taking place in the same environment.  In coming months, every Program Manager will need to incorporate JDEP in their acquisition strategy. The initial plan for USAF site activation focuses upon ensuring the AFMC enterprise development centers of excellence are fully integrated to support appropriate engineering, integration and test activities.  Industry must be a partner in this process and industry sites are part of the plan for the Air Force.  

JOINT SYNTHETIC BATTLESPACE (JSB).  A consistent, verified and validated representation of the air & space environment is key to a disciplined systems engineering process—making the JSB a key tool in JDEP applications.  JSB shares the JDEP technical framework and is a critical participant in the creation of federations, which employ Air Force and C4ISR components.  While initial federations and participating system sites will focus upon the JTAMD/SIAP mission area, requirements for other mission area capabilities are being developed and implemented.  The requirements for simulation resolution in these other mission areas will demand improved common simulation architectures and will be reflected in the evolving technical framework.  Improved earth modeling (WGS-84), accurate detection and tracking simulations that represent measurement, noise and system latencies or tracking errors are clearly needed.  Explicit communications modeling that represents how networks handle the extensive demand of limited bandwidth will be some of the requirements placed upon the JDEP Synthetic Environment (i.e. JSB).

FUTURE SITE PLANNING.  Site activation has rapidly been expanded.  Air Force sites will be initially planned by ESC with HQ AFMC, HQ USAF the CAF/MAF, AFSPC and AFSOC as part of a deliberate process.  Principal Headquarters proponents are AF/XIW, AF/XOR, SAF/AQI and AF/TE.  In FY03 our focus will be upon engineering an environment with requisite tools and facilities to support SIAP, Homeland Air Defense, JCMD and Precision Engagement/ Time Sensitive Targeting.  In FY03/04 the types of Air and Space Systems that could be represented with low to high fidelity models (some systems include actual hardware/software with operator-in-the-loop options) will include:

	SBIRS – Space Based RADAR Infrared
	DSP – Defense System Program

	SBR – Space Based RADAR
	GPS - Global Positioning System

	IOSA – Integrated Overhead SIGINT Arch
	FIA – Future Imagery Arch

	AOC – Air Operations Center
	DCGS - Distributed Common Ground/Surface Systems

	AWACS
	JSTARS

	RJ – Rivet Joint
	NCCT - 

	MC2A - 
	U2

	GH – Global Hawk
	Predator B

	CRC – Control and Reporting Center
	Region AOC/Air Defense Sector (RAOC-ADS)

	TACP – Tactical Air Control Party
	Link – 16

	SATCOM
	F-15E

	F22
	B2

	JSF – Joint Strike Fighter
	UCAV – Unmanned Combat Air Vehicle

	JASSM - Joint Air to Surface Standoff Missile
	SDB – Small Diameter Bomb

	JDAM - Joint Direct Attack Munition
	Directed Energy Weapons


Conclusion.   Our efforts in using JDEP help AFMC to achieve the Integrated Enterprise Management strategy that significantly improves support to the warfighter. 
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