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Weapon Systems

ÅAircraft have highly classified / compartmented capabilities

ÅMunitions have increased range and footprint

ÅAircraft have new sensor capabilities / roles

Range Constraints

ÅEnvironmental constraints

ÅLimited real estate & air space

ÅLimited spectrum available

Asset Availability

ÅOPSTEMPO limits weapon/C2/sensor systemsô availability

ÅHD/LD assets employed

ÅActual number in service versus requirements

PERSTEMPO

ÅWeapons systems operators fully committed

ÅPlanning/coordination centers manning stretched

ÅFamily strains based on off station requirements

Aging Fleet

ÅCombat Ops driving hours up

ÅAirframes exceeding design life

ÅRefit schedules will reduce availability 

Fuel

ÅUSAF uses 64% of DoD fuel

ÅTankers must optimize fuel for  operational missions

ÅChanging cost for fuel

Funding

ÅBudgets declining

ÅMissions expanding

ÅCompeting priorities 

USAF Challenges
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DEFINITIONS

Constructive ïsimulated people operating 

simulated systems (machine-to-machine)

AWSIM Constructive (Simulated) Entities

Live ïreal people operating   

real systems

Live Pilot in Real F-15

Simulation Environments
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Live Pilot in Virtual F-15

Virtual ïreal people operating 

simulated systems



1985
Blue Flag

1975
Red Flag

2005
DMO

2008+
LVC Ops

1995
DMT

Evolution of Simulations
(training example)
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Â Live, Virtual, and Constructive (LVC)

ñA broadly used taxonomy for 

classifying simulation types.ò  

(DoD Pub 5000.59-P)

Â Enterprise Architecture for LVC Environments (EA-LVCE)

The aggregate representation of the foundational elements of 

the LVC Enterprise (hardware, software, networks, databases & 

interfaces, policies, agreements, certifications, accreditations 

and business rules).  EA-LVCE is intrinsically the integrating 

architecture for the LVC Enterprise, given the system-of-

systems environment that it must support. 

Â LVC-Integrating Architecture (LVC-IA)

The AF implementation of the EA-LVCE
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LVC Definitions
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USA Battle Command
Training Program

XVIII Abn III Corps III AD 8AF 9AF 12AF

Training

Unit

generates

operational

requirements

USAF 505 

Command and 

Control Wing

Example

Joint Land Component Constructive 

Training Capability (JLCCTC)
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resulting in

Exercise

Layout

generates

technical

requirements

C4I CBS ACE-IOS AWSIM C4I

Ground

Maneuver EW/EC Airpower JLCCTC
resulting in

Simulation

Support

JFACC JFLCCJFMCC

AOC

JTF

Division

AOC

Battalion

Corps

JTF
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Federation of Simulations
Example 
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Lackland AFB
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NAS Fallon
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Elmendorf AFB

New Orleans ARS

Barnes ANGB

Willow Grove ANGB

Battle Creek ANGB

Louisville AGS

Des Moines
(ARCNet DTOC)

Boise ANGB

Peoria AGS

WP AFB

Edwards AFB

29 Palms

Ft Irwin

Hill AFB

Mountain Home AFB

Greenville
Barksdale AFB Ft Benning

Charleston AFB

Camas

Melbourne
Orlando (DMON NOC)

McChord AFB
NAS Whidbey Island

Offutt AFB

St Louis

Davis-Monthan AFB

Cherry Point
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Ellsworth AFB

Red Stone
Tinker AFB
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Ft Rucker
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Pax River

Ft Hood
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Missile Defense Agency Classified Network
Joint Training and Experimentation Network

Air Reserve Component Network

T-1 (22)

Defense Research and Engineering Network

Battle Lab Collaborative Simulation Environment 

Navy Continuous Training Environment 
Joint I/O Range (Cyber) 

CAF DMO Network

LemoorePt MuguPearl Harbor

DamNeck

Pt Loma

Oceana
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(Notional)

WANs
Supporting LVC sim activities
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Integration Challenges to
Distributed LVC Events

Simulators

& 

Virtual

Prototypes

Range
Environment

Generators

Threat

Systems

Stimulated

Devices

&

Lab

Testing

&

Training
Facilities

Time consuming to establish
security agreements to connect 
networks together

Data definitions not 
universally available 
complicating integration

Data stored at each location in 
a unique format complicates 
post-event analysis

Lack of universal tools 
impacts coordination

No easily accessible capability to 
collaborate and exchange lessons learned 
between organizations results in duplicative 
efforts among programs

Unique software must be 
integrated requiring time to 
modify and test
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Â Network proliferation

Â Multi-level security

Â Data incompatibilities

Â Certification & Accreditation

Â Model Disparity

Â M&S Education & Training

Â Inconsistent policies

Â No single source for M&S 

knowledge management

Â Model and data standards

Â Hardware duplication

Â No funding for sustainment

Foundational LVC issues

Foundational LVC issues inhibit all functional communities:

Acquisition

EducationPlanning Analysis TestingTraining

Experimentation

10Reliable, Secured Information Sharing
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EA -LVCE ðICD Requirements

Essential to support the Joint Force Commander in achieving military objectives by

Having confidence in knowing how systems will perform in 

every current & future mission environment

Affording the warfighter the ability to have fought the fight 

realistically before actually fighting the fight

Knowing the capabilities and limitations of the fighting 

force to execute operational requirements

Having the ability to determine the appropriate 

application of force to dominate the battlespace

Warfighter Requirements
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A Proper Perspective ðBLUF*

LVC -IA Breakout Session

òEA-LVCE is a must haveó

*Bottom Line Up Front

ÅFinally have the Warfighter requirements for 

EA-LVCE documented  

ÅThrough the USAF LVC community an                  

EA-LVCE ICD was designed, developed, vetted 

and validated by the AFROC

ÅWent from Joint Integration to JROC Interest

ÅDesignated an ACAT-1AM Program

AFROC Validated ICD
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ÂTechnical

ÂLack of a Persistent / Semi-Persistent LVC Environment

ÂDuplicative Devices

ÂDatabases
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Organizing
M&S Issues

Â Non Technical

ÂContracting Language

ÂRole of Military, GS (NSPS) and Contractor  

ÂLack of Knowing What is Available

ÂFunding

ÂNo LVC-IA Program of Record

ÂTight Fiscal Budgets

ÂOther Competing Funding Requirements

ÂPolicy

ÂConflicting Policy Documents

ÂOutdated Policies

ÂLack of USAF M&S Foundational Policy

Need an Overarching Architecture



Â MAJCOM/HAF/SAF 

coordinated way-

ahead

Â Build-to Architecture 

for a Persistent LVC 

Capability

14

LVC-IA Plan
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EA-LVCE

Operational View (OV-1)
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USAF

LVC-IA

Constructive

ASCCTE*
AWSIM

NGTS

STAGE

SCOPES

MDST

DICE/DIAD

Constructive

ASCCTE*
AWSIM

NGTS

STAGE

SCOPES

MDST

DICE/DIAD

Accelerated Acquisition

Thrust Area LVC

Sim 4Sim 3

Sim 1 Sim 2

Accelerated Acquisition

Thrust Area LVC

Sim 4Sim 3

Sim 1 Sim 2

Other Communities

i.e. medical LVC

Sim 4Sim 3

Sim 1 Sim 2

Other Communities

i.e. medical LVC

Sim 4Sim 3

Sim 1 Sim 2

Live

Ranges

AWFC

USAFE

NACTS

PARC

ACTS X

Live

Ranges

AWFC

USAFE

NACTS

PARC

ACTS X

Live

Ranges

AWFC

USAFE

NACTS

PARC

ACTS X

NEWC Thrust 

Area LVC

Sim 1

Sim 4

Sim 3 Sim 2
NEWC Thrust 

Area LVC

Sim 1

Sim 4

Sim 3 Sim 2

Virtual

DMO

CAF DMO

DMOC

DTOC

SPACE DMO

MAF DMO

Virtual

DMO

CAF DMO

DMOC

DTOC

SPACE DMO

MAF DMO

Virtual

DMO

CAF DMO

DMOC

DTOC

SPACE DMO

MAF DMO

AETC

LVC

Sim 1

Sim 4

Sim 3 Sim 2
AETC

LVC

Sim 1

Sim 4

Sim 3 Sim 2

USAF LVC-IA Enterprise 
Functional Domains
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Way Ahead

ÂOne of 19 Objectives of the LVC-IA Plan

ÂDevelop DoDAF Viewpoints

ÂOperational Viewpoints 2,4,5,6a/b/c

ÂData Viewpoints 1,2

ÂSystem Viewpoints 2,4,5,6,8

ÂServices Viewpoints 1,2, 3a,3b

ÂStandards Viewpoints 1,2

ÂReuse and/or Map to Existing Viewpoints

ÂStandup Standards Vetting Process for EA-LVCE

ÂAdhere to the Preceptsé
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Fundamental Precept #1: Do No Harm

USAF should NOT discontinue any of the existing simulation architectures.

Fundamental Precept #2: Interoperability is NOT Free

USAF must make the necessary investments - It is not reasonable to expect that LVC 

interoperability goals can be met with little or no investment.

Fundamental Precept #3: It All Starts with Small, Immediate Steps

USAF should take immediate action to improve interoperability among existing simulation 

architectures. 

Fundamental Precept #4: Provide Centralized Management

USAF establish a centralized management structure for oversight of LVC resources and activities 

across developer and user organizations. 

Without centralized management:

- Communities will continue to operate with their own self-interests

- Broader corporate needs of the USAF are likely to be ignored.

USAF LVC-IA 
Precepts 


