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Abstrac® This paper presents thelessmed learned from the

Joint Battlespace Dynamic Deconfliction (JBD2)est conducted e For JMETC, JBD2 will mature the baseline capability
in August 2008. The lessons learned presented are those collected to suppor SoS level testing across theirt Services
by the Test Integration Working Group (TIWG). The JBD2 test and characterize the network infrastructure.

event was executed in a Joint environment aoiss 16 different test ) ) o )
sites with live, virtual, and constructive elements connected The JBD2 test event provideda high fidelity, reatime,
through the Joint Mission Environment Test Capability rapidly configurable, distributed network including virtual and

(JMETC) Virtual Private Network (VPN). All Wide Area  constructive models linked with live systeni$ie purpose of
Network (WAN) simulation traffic was exchangedusing the  the environment iso evaluate command and control (C2) for
Testingand Training Enabling Architecture (TENA). Joint Fires (BFIRES) and Joint Close Air Support (JCAS) as
well as support the development and testing initiatives for the
partnered organizations. TH8D2test was executed August
4-7, 2008.

A. Rolesof theWorkingGroups

Keywords: Distributed Testing, Live Virtual and Constructive
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I. OVERVEIW OFJBD2 There are many functions and duties requiretthéndesign and

DoD Strategic Planning Guidae demanded the creation of a implementation of an operationaifglevant Live, Virtualand

Joint environment testing cability. This demand led to the Constructive(LVC) test environment.For JBD2 these duties

creation of the Joint Test and Evaluation Method0Iog)g:sirgj%gvt')tehtvtvgi:]efsotu?)\(/sg:ﬁi'gn arr:)ctdsta analysistianswere
(JTEM) project and Joint Mission Environment Test g groups:

Capability (JMETC) as art of the larger testing in eoidt e Operational Capaliies Working Group (OCWG)
environment initiative. Concurrently, the Combined Test Define tactically relevant scenarios for JBID@nt
Organization (CTO) for Future Combat Systems (FCS) Operational Context for TeslQGT) and ensure
recognized that testing systems to meet Joint Mission created test environment is operationally relevant

Environment (JME) requirements presents new challenges that ) o ) ] )
require new test capabilities. As the FCS testing strategy ® JointMission Environment Design Working Group

matured, along with JTEM and JMET& mutually beneficial (JDWG)i Develop the JBDZ Lgical Design, Physical
relationship was realized and evolved into the Joint Design, and System Description Document (SDD)
Battle;pace Dynamic Deconfliction (JBD2) to provide the o Test Integration Working Group (TIWG)Responsible
following key benefits: for network infrastructure, implementation of Physical
e ForJTEM,JBD2sernsasadi nt capability Deﬁl%nSméegr%tlgnsofesgstems, and execution of test

in order to evaluate the effectiveness anidasility of e Test Design and Analysis ®king Group (TDAWG)

the Capability Test Methodology (CTM) methods and Develop overall test design, ensure required data is

processes (M&P) for diggning and executing tests of collected, and perform analysis of test results

System of $stems (SoS) in th&ME, utilizing the CTM i i —

v2.0. This paper will focus on the roles and responsibilities of the

Test Integration WorkingGroup and will present lessons
e For FCS CTO, JBD2 will establish a rigorous testlearnedfrom the TIWG perspective. The overview in this
context to examine FCS testchnology capabilities paper is intended to provide enough inforimatabout JBD2
needed for testing in a JME in support of FCSto putthe TIWG lessons learned in contexbwever it is not
Milestone (MS) C test activities. a complete summary of th8D2 test @ent.
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1) TIWGOverview conceptsection conclues withthe live, virtual, constructive

) ) distributed environment LVDE designand a description of
The TWIG was a small technicalfpcused group responsible pe test venue

for test integration, test execution, network infrastructure, and
network security. The TIWG selected and distributed all tesfhe overall objective of the JBD2 Test Event is to assess the
execution tools necessary for the conduct of the JBD2 tesdegree the blue force can successfully conduct identified
Integration of the JME was conducted digh integration Missions in the conte of controlled changes to specific
spiral events coordinated by the TIWG through the Integratiofateriel and nomnateriel factors, holding other factors
Spiral Plan. Test integration activites were done inconstant. The two battlespace management systems are the
accordance with the Physical Design Documents and thEheater Battle Management Core Systems (TBMCS) and
Detailed Test Plan. All details dfie test integration process Tactical Airspace Integration System (TAIS).
were dopumentec_zl in spiral reports completed at the _e”d,OfBMCS provides the combat air forces and the
each spiral. During the dry run week and test week, situatiofyint/combined forces with an automated and integrated
reports were generated and distributed on a daily basis. Thepapility to plan and execute the air battle plan for operations
TIWG process follows the hierarah design presg¢ed in  anq jntelligence personnel at the combined air operations
Fig. 1. center and individual unit levels. Iprovides the air
commander with the means to plan, direct, and control all

_ theater air operations in support of command objectives. It

—_— 5 | also coordinates with engaged ground and maritime elements.
Exe of Servide nledvélnidoOr

S$ TAISi s the Armyo6s materieldsolu
@cgb\ ( ComEUITEn B 0f (e Mission s synchronization of Airspace Command and Control (AC2) and
s en route Air Traffic Services (ATS) within the Army Battle
éﬂé@“ _ Command System (ABCS).
N
Q@Q Tactical Messaging A. Test Design
This SoSis a C2 capability which will analyze two factors.
The first factor will be the battlespa management capability
Test Infrastructure Integration (currenti TBMCS/TAIS 9.3 versus futuré¢ TBMCS/TAIS
10.0). The second factor isetfC2 processes utilized by the
Network Connectivity Joint forces (current procedurbbsed processes versus future
Figurel. Integration Waterfall Diagram fexpedit ed &aclpof hesefschomn i pansed of
: two levels (current level and future level).
B. SYSTEMDESCRIPTION Battle Space Management
To support the JBD2 test event a notioBaSwas assembled  The materiel test factor attempts to discern if a difference
to provide the capability to deconflict nemattime tactical exists beween the current and futureSoS being
changes during the full range of military operations. implemented:
Airspace control procedes provide maximum flexibility e Current: implementation witirBMCS and TAIS 9.3
through an effective mix of positive and procedural control e Future implementation witifBMCS and TAIS 10.0
measues. The control structuencourageslose coordination _
betweencomponents to allow rapid concentration of combatlimeliness of C2 processes
power. The methods of airspace controlyvéhroughout the  The nonmateriel factorfocuses on differences in the C2
range of military operations. They range from positive control processes as either the current procecdomabd process
of all air assets in an airspace control area to proceduralersus a future process.
control of all such assets, or any effective combination of the
two. Airspace control procedures and systems ned  Current: procedural based process
accommodate tlse methods based on componenintland e Future:iexpeditedo based proces

national capabilities, and requirements. Factors and Levels Combinations

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

The following sections describe the overall goal and testconduct of a trial is a runTablel shows the factors, levels,
objective of the JBD2est @ent. The test design provides the and associated notations.

test factors and tlirerespective levels as well as the potential

test execution matricesAdditionally, an overview of the test

scenario and the specific mission tasks of interest which

provide operational context for the test are includ@tie test



TABLE I. EXPERIMENTAL FACTORS, LEVELS, AID NOTATION TABLE Il. KEY MISSION TASKS

Factor 1 Eactor 2 Type Mission Task
Trial | Battlespace Timeliness ofc2 | Runl | Run2 ]
Management Processes US Army (USA) ManeuvefMVR) Observer to US Maring
Corps (USMC) High Mobility Artillery Rocket Syster
(HIMARS)
Current Current
1 [CCL | [CCL
TAIS 9.3 procedural ) ] US Marine Corps (USMC) Maneuver (MVR) Observer to
Joint Fires| Army (USA) NortLine of Sight- Launch System (NLOS&S)
Current Future (JFIRES)
2 ) [CFL | [CFLk US Air Force (USAF) Unmanned Aerial Sensor (UAS) to
TAIS9.3 expedited Army (USA) NonLine of Sight- Launch System (NLOES)
3 Future Current F.C] F.Cl US Air Force (USAF) Unmanned Aerial Sensor (UAS)/
TAIS 10.0 procedural i ol Army (USA) Forward Support Element (FSE) to USA
Weaponized UAS (W/SWARM)
Future Future . . .
4 [F.Fl. [F.Fl2 US Air Force (USAF) Joint Terminal AttackController
TAIS 10.0 expedited Joint (JTAC) to US Air Force (USAF) Fixed Wing
Close Air
Support US Marine Corps (USMC) Joint Terminal Attack Control
_ (JCAS) (JTAC) to Fixed Wing (US Air Force (USAF) / US Nay
B. OperationalContext (USN))

The JBD2 testent is focused on six key mission tasks as

listed in Table Il and is further categorized by the missionFig. 2 shows thdBD2 Operational View 1 (OV1) with each
type. Duringthe test evemn these key mission tasksccur  of the six Key Mission Tsks represented with the major
simultaneously and/or sequentially as the scenario executsensors, weapons, and C2 systems.

according to the master scenario event list (MESL).

Joint Fires / Joint CAS

Air Maneuver/Operations L]

S ._\ ‘ Combat Identification
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Figure 2. JBD2 Operational View 1 (GM




C. Live Virtual Constructivé Distributed Environment A goal from the start of JBD2 test planning was to take full
(LVC-DE) Design advantage of the JMETC infrastructure and tools in the design
of the JBD2 simulation architecture. JMETC has selected
TENA as the common simation middleware dr achieving
Joint interoperability between DoD ranges. TENA was

; ; . ) selected to be the only simulation protocol used across the
'T'lgé\':\iﬁrka(r\:gApr)aiiliTmaEtlr?argﬁmc Avrvfr;siti)((:(t;ﬁfen%?'gﬁﬁ)g thEeaChWAN. JMETC gateways were usedesich site that required
S sten? involved in ?he test vsas time s nchronized. to IocalPIS or HLA traffic on their LANs. = Each lab using HLA
Y ynchron Ssimulationsran anisolated HLA Federation and Rdime
NTP servers or GPSThe JBD2 estevent terrain isa 4 X 3 :
2 . . Infrastructure Execution (RTIExec).
degreeregion inthe area of Fort Bliss, Texas, andhite

The JBD2test event was executed in aidit environment
across 16 different test sites with live, virtual, and constractiv
elements connected through the IMETC VPAI Wide Area

Sands Missile Rang&d\(SMR). D. TestVenue
The tactical communication standards used in the IDEC  The venue for JBD2 testvent is a distributed test event
included Tactical Digital Information Link (TADIL-J), linking test facilities and sites in order to compose a LVE.

Variable MessageForma (VMF), and the United States Each capability provideris linked using the JMEC
Message Text FormatUSMTF). The JBD2 infrastructure infrastructure in order to compose the JME required for the
supported tactical communications across the test WAN. test event. Fig. 3 provides an illustration of the test
eparticipants() organi zations W

The simulation architecture for JBD2 was driven by th systems.

simulations selected to participate, rather than the acthite
driving which systems were selected. This approach resultethe JMETC Virtual Private Network (VPN) wasstablished

in a mixed simulation architecture using multiple simulationon the HighPerformance Computing Meernization Program
protocols including Distributed Interactive Simulation (DIS), Office T Secure Defnse Research and Engineering Network
the High Level Architecture (HLA), and the Test and Training(HPCMPOSDREN). The JMETC VPN enabled use of
Enabing Network Architecture (TENA). JMETC System Control (SYSCON) tools for network quality

Figure3. JBD2 System View 1 (S\)



