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AbstractðThis paper presents the lessoned learned from the 

Joint Battlespace Dynamic Deconfliction (JBD2) test conducted 

in August 2008.  The lessons learned presented are those collected 

by the Test Integration Working Group (TIWG).   The JBD2 test 

event was executed in a Joint environment across 16 different test 

sites with live, virtual, and constructive elements connected 

through the Joint Mission Environment Test Capability 

(JMETC ) Virtual Private Network ( VPN).  All Wide Area 

Network (WAN) simulation traffic was exchanged using the 

Testing and Training Enabling Architecture (TENA).   
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I. OVERVEIW OF JBD2 

DoD Strategic Planning Guidance demanded the creation of a 

Joint environment testing capability. This demand led to the 

creation of the Joint Test and Evaluation Methodology 

(JTEM) project and Joint Mission Environment Test 

Capability (JMETC) as part of the larger testing in a Joint 

environment initiative. Concurrently, the Combined Test 

Organization (CTO) for Future Combat Systems (FCS) 

recognized that testing systems to meet Joint Mission 

Environment (JME) requirements presents new challenges that 

require new test capabilities.  As the FCS testing strategy 

matured, along with JTEM and JMETC, a mutually beneficial 

relationship was realized and evolved into the Joint 

Battlespace Dynamic Deconfliction (JBD2) to provide the 

following key benefits:  

 For JTEM, JBD2 serves as a Joint capability ñuse caseò 

in order to evaluate the effectiveness and suitability of 

the Capability Test Methodology (CTM) methods and 

processes (M&P) for designing and executing tests of 

System of Systems (SoS) in the JME, utilizing the CTM 

v2.0.   

 For FCS CTO, JBD2 will establish a rigorous test 

context to examine FCS test technology capabilities 

needed for testing in a JME in support of FCS 

Milestone (MS) C test activities. 

 For JMETC, JBD2 will mature the baseline capability 

to support SoS level testing across the Joint Services 

and characterize the network infrastructure. 

The JBD2 test event provided a high fidelity, real-time, 

rapidly configurable, distributed network including virtual and 

constructive models linked with live systems. The purpose of 

the environment is to evaluate command and control (C2) for 

Joint Fires (JFIRES) and Joint Close Air Support (JCAS) as 

well as support the development and testing initiatives for the 

partnered organizations.  The JBD2 test was executed August 

4-7, 2008. 

A. Roles of the Working Groups 

There are many functions and duties required in the design and 

implementation of an operationally-relevant Live, Virtual, and 

Constructive (LVC) test environment.  For JBD2 these duties 

along with the test execution and data analysis functions were 

divided between four working groups: 

 Operational Capabilities Working Group (OCWG) - 

Define tactically relevant scenarios for JBD2 Joint 

Operational Context for Test (JOC-T) and ensure 

created test environment is operationally relevant 

 Joint Mission Environment Design Working Group 

(JDWG) ï Develop the JBD2 Logical Design, Physical 

Design, and System Description Document (SDD) 

 Test Integration Working Group (TIWG) ï Responsible 

for network infrastructure, implementation of Physical 

Design, integration of systems, and execution of test 

 Test Design and Analysis Working Group (TDAWG) ï 

Develop overall test design, ensure required data is 

collected, and perform analysis of test results 

This paper will focus on the roles and responsibilities of the 

Test Integration Working Group and will present lessons 

learned from the TIWG perspective.  The overview in this 

paper is intended to provide enough information about JBD2 

to put the TIWG lessons learned in context.  However, it is not 

a complete summary of the JBD2 test event. 
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1) TIWG Overview 

The TWIG was a small technically focused group responsible 

for test integration, test execution, network infrastructure, and 

network security.  The TIWG selected and distributed all test 

execution tools necessary for the conduct of the JBD2 test.  

Integration of the JME was conducted through integration 

spiral events coordinated by the TIWG through the Integration 

Spiral Plan.  Test integration activities were done in 

accordance with the Physical Design Documents and the 

Detailed Test Plan.  All details of the test integration process 

were documented in spiral reports completed at the end of 

each spiral.  During the dry run week and test week, situation 

reports were generated and distributed on a daily basis. The 

TIWG process follows the hierarchal design presented in    

Fig. 1.   
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Figure 1.  Integration Waterfall Diagram 

B. SYSTEM DESCRIPTION 

To support the JBD2 test event a notional SoS was assembled 

to provide the capability to deconflict near-real-time tactical 

changes during the full range of military operations.  

Airspace control procedures provide maximum flexibility 

through an effective mix of positive and procedural control 

measures.  The control structure encourages close coordination 

between components to allow rapid concentration of combat 

power.  The methods of airspace control vary throughout the 

range of military operations.  They range from positive control 

of all air assets in an airspace control area to procedural 

control of all such assets, or any effective combination of the 

two.  Airspace control procedures and systems need to 

accommodate these methods based on component, Joint and 

national capabilities, and requirements. 

II. TEST CONCEPT 

The following sections describe the overall goal and test 

objective of the JBD2 test event.  The test design provides the 

test factors and their respective levels as well as the potential 

test execution matrices.  Additionally, an overview of the test 

scenario and the specific mission tasks of interest which 

provide operational context for the test are included.  The test 

concept section concludes with the live, virtual, constructive 

distributed environment LVC-DE design and a description of 

the test venue. 

The overall objective of the JBD2 Test Event is to assess the 

degree the blue force can successfully conduct identified 

missions in the context of controlled changes to specific 

materiel and non-materiel factors, holding other factors 

constant.  The two battlespace management systems are the 

Theater Battle Management Core Systems (TBMCS) and 

Tactical Airspace Integration System (TAIS).   

TBMCS provides the combat air forces and the 

Joint/combined forces with an automated and integrated 

capability to plan and execute the air battle plan for operations 

and intelligence personnel at the combined air operations 

center and individual unit levels.  It provides the air 

commander with the means to plan, direct, and control all 

theater air operations in support of command objectives. It 

also coordinates with engaged ground and maritime elements.  

TAIS is the Armyôs materiel solution for the integration and 

synchronization of Airspace Command and Control (AC2) and 

en route Air Traffic Services (ATS) within the Army Battle 

Command System (ABCS).   

A. Test Design  

This SoS is a C2 capability which will analyze two factors.  

The first factor will be the battlespace management capability 

(current ï TBMCS/TAIS 9.3 versus future ï TBMCS/TAIS 

10.0).  The second factor is the C2 processes utilized by the 

Joint forces (current procedural-based processes versus future 

ñexpeditedò processes).  Each of these factors is comprised of 

two levels (current level and future level). 

Battle Space Management 

The materiel test factor attempts to discern if a difference 

exists between the current and future SoS being 

implemented:   

 Current:  implementation with TBMCS and TAIS 9.3  

 Future:  implementation with TBMCS and TAIS 10.0 

Timeliness of C2 processes 

The non-materiel factor focuses on differences in the C2 

processes as either the current procedural-based process 

versus a future process. 

 Current:  procedural based process 

 Future:  ñexpeditedò based process 

Factors and Levels Combinations 

Each of the four combinations of factor levels is a trial.  Each 

conduct of a trial is a run.  Table I shows the factors, levels, 

and associated notations. 



TABLE I.  EXPERIMENTAL FACTORS, LEVELS, AND NOTATION 

Trial  

Factor 1 

Battlespace 

Management 

Factor 2 

Timeliness of C2 

Processes 

Run 1 Run 2 

1 
Current  

TAIS 9.3 

Current            

procedural 
[C,C]1 [C,C]2 

2 
Current  

TAIS 9.3 

Future             

expedited 
[C,F]1 [C,F]2 

3 
Future   

TAIS 10.0 

Current            

procedural 
[F,C]1 [F,C]2 

4 
Future   

TAIS 10.0 

Future             

expedited 
[F,F]1 [F,F]2 

 

B. Operational Context 

The JBD2 test event is focused on six key mission tasks as 

listed in Table II and is further categorized by the mission 

type.  During the test event, these key mission tasks occur 

simultaneously and/or sequentially as the scenario executes 

according to the master scenario event list (MESL).   

 

TABLE II .  KEY MISSION TASKS 

Type Mission Task 

Joint Fires 
(JFIRES) 

 

US Army (USA) Maneuver (MVR) Observer to US Marine 
Corps (USMC) High Mobility Artillery Rocket System 

(HIMARS) 

US Marine Corps (USMC) Maneuver (MVR) Observer to US 

Army (USA) Non-Line of Sight - Launch System (NLOS-LS) 

US Air Force (USAF) Unmanned Aerial Sensor (UAS) to US 
Army (USA) Non-Line of Sight - Launch System (NLOS-LS) 

US Air Force (USAF) Unmanned Aerial Sensor (UAS)/ US 

Army (USA) Forward Support Element (FSE) to USAF 

Weaponized UAS (w/SWARM) 

Joint 

Close Air 
Support 

(JCAS) 

US Air Force (USAF) Joint Terminal Attack Controller 

(JTAC) to US Air Force (USAF) Fixed Wing  

US Marine Corps (USMC) Joint Terminal Attack Controller 

(JTAC) to Fixed Wing (US Air Force (USAF) / US Navy 
(USN)) 

Fig. 2 shows the JBD2 Operational View 1 (OV -1) with each 

of the six Key Mission Tasks represented with the major 

sensors, weapons, and C2 systems.  
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Figure 2. JBD2 Operational View 1 (OV-1) 



C. Live Virtual Constructive ï Distributed Environment 

(LVC-DE) Design 

The JBD2 test event was executed in a Joint environment 

across 16 different test sites with live, virtual, and constructive 

elements connected through the JMETC VPN.  All Wide Area 

Network (WAN) simulation traffic was exchanged using the 

Testing and Training Enabling Architecture (TENA).  Each 

system involved in the test was time synchronized to local 

NTP servers or GPS.  The JBD2 test event terrain is a 4 X 3 

degree region in the area of Fort Bliss, Texas, and White 

Sands Missile Range (WSMR).   

The tactical communication standards used in the LVC-DE 

included Tactical Digital Information Link (TADIL -J), 

Variable Message Format (VMF), and the United States 

Message Text Format (USMTF).  The JBD2 infrastructure 

supported tactical communications across the test WAN.  

The simulation architecture for JBD2 was driven by the 

simulations selected to participate, rather than the architecture 

driving which systems were selected.  This approach resulted 

in a mixed simulation architecture using multiple simulation 

protocols including Distributed Interactive Simulation (DIS), 

the High Level Architecture (HLA), and the Test and Training 

Enabling Network Architecture (TENA). 

A goal from the start of JBD2 test planning was to take full 

advantage of the JMETC infrastructure and tools in the design 

of the JBD2 simulation architecture.  JMETC has selected 

TENA as the common simulation middleware for achieving 

Joint interoperability between DoD ranges.  TENA was 

selected to be the only simulation protocol used across the 

WAN.  JMETC gateways were used at each site that required 

DIS or HLA traffic on their LANs.  Each lab using HLA 

simulations ran an isolated HLA Federation and Run-time 

Infrastructure Execution (RTIExec). 

D. Test Venue 

The venue for JBD2 test event is a distributed test event 

linking test facilities and sites in order to compose a LVC-DE.  

Each capability provider is linked using the JMETC 

infrastructure in order to compose the JME required for the 

test event.  Fig. 3 provides an illustration of the test 

participantsô organizations with their supporting roles and 

systems. 

The JMETC Virtual Private Network (VPN) was established 

on the High Performance Computing Modernization Program 

Office ï Secure Defense Research and Engineering Network 

(HPCMPO-SDREN).  The JMETC VPN enabled use of 

JMETC System Control (SYSCON) tools for network quality 

Figure 3. JBD2 System View 1 (SV-1) 


