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➨ The Expeditionary Challenge
➨ M&S Vision
➨ Domains and Objectives

Discuss Air Force Modeling and SimulationDiscuss Air Force Modeling and Simulation
in the context of today’s Expeditionaryin the context of today’s Expeditionary

Aerospace ForceAerospace Force
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➨➨ Cold War Air Force - Focused on Cold War Air Force - Focused on ContainmentContainment
➨➨ Garrison State -- robust basing and manningGarrison State -- robust basing and manning

➨➨ Operating from bases with large infrastructuresOperating from bases with large infrastructures

➨➨ 21st Century Air Force - Focused on 21st Century Air Force - Focused on EngagementEngagement
➨➨ Reduced force structure and fewer forward locationsReduced force structure and fewer forward locations

➨➨ Austere operating bases with limited infrastructureAustere operating bases with limited infrastructure

➨➨ Still forward based, but Still forward based, but Responding GloballyResponding Globally

➨➨ Integrated Force Protection & Agile LogisticsIntegrated Force Protection & Agile Logistics
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� Meets National Needs
� Ensures Joint Effectiveness
� Leverages AF Strengths
� Uses the Total Force

Relevant ForcesRelevant Forces
l Rapidly responsive
l Trained and ready
l Modern and capable
l Lean and agile
l Appropriately

structured

Requirements to Requirements to meet
the National Military National Military
Strategy with . . .Strategy with . . . Expeditionary

Aerospace
Force

ConstrainedConstrained
EnvironmentEnvironment

l Fiscal limits
l Political realities
l TEMPO demands
l Qlty of life needs
l Readiness

challenges

We are operatingWe are operating
in a . . .in a . . .

Creating a Better 21Creating a Better 21stst Century Air Force Century Air Force
Maintaining Continuity of PurposeMaintaining Continuity of Purpose
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Focused Logistics
Focused Logistics

Precision EngagementPrecision Engagement

Dominant Maneuver
Dominant Maneuver

Full-Dimensional Protection
Full-Dimensional Protection
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Air and Space Superiority
Information Superiority
Global Attack
Precision Engagement
Rapid Global Mobility
Agile Combat Support

Air and Space Superiority
Information Superiority
Global Attack
Precision Engagement
Rapid Global Mobility
Agile Combat Support

National
Military
Strate gy

National
Military
Strate gy
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of the United States of America

SHAPE, RESPOND, PREPARE NOW :
 A MILITARY STRATEGY FOR A NEW ERA 
SHAPE, RESPOND, PREPARE NOW :
 A MILITARY STRATEGY FOR A NEW ERA 

National
Military
Strate gy

National
Military
Strate gy
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of the United States of America

SHAPE, RESPOND, PREPARE NOW :
 A MILITARY STRATEGY FOR A NEW ERA 
SHAPE, RESPOND, PREPARE NOW :
 A MILITARY STRATEGY FOR A NEW ERA 

IntegrationIntegrationIntegration

Full
Spectrum
Dominance

Full
Spectrum
Dominance

Full
Spectrum
Dominance

Full
Spectrum
Dominance

FullFull
SpectrumSpectrum
DominanceDominance
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Operations

Desired
Effects

Guidance

Vision
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AF
Program

End-State
Costs

Current
Modernization

Current
Modernization

MAPs
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Different and
much better?

More of
the same,

but better?
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AnalysisAnalysis

SimulationSimulation

ModelingModeling

�*�!�����
�+������	���
�,�*�!�����
�+������	���
�,
�
	������)
����	���
�
	������)
����	���


Joint Joint 
ExperimentationExperimentation

ATDs & ACTDsATDs & ACTDs

BattlelabsBattlelabs

Battlelabs

ACTDs

ATDs
OT&E

Wargames

Field
Exercises

AF Strat Plan

EFX

EAF
Transformation Plan

WargamesWargames

EFXEFX
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WarfightersWarfighters

DevelopersDevelopers

TestersTestersAnalystsAnalysts

TrainersTrainers
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�	 Combat Ready ForcesCombat Ready Forces

➨➨ Utilize MS&A capabilities to support US combat and combatUtilize MS&A capabilities to support US combat and combat
    support personnel readiness to meet the challenges of    support personnel readiness to meet the challenges of
    military employment in peace time and throughout the    military employment in peace time and throughout the
    conflict spectrum    conflict spectrum.

➨➨ Ensure MS&A capabilities capture the capacity of modern Air andEnsure MS&A capabilities capture the capacity of modern Air and
Space power as critical components required to meet theSpace power as critical components required to meet the
challenges of the world environment as US military force structurechallenges of the world environment as US military force structure
is molded to support current and emerging national militaryis molded to support current and emerging national military
strategystrategy
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� Accurate Aerospace Capability AnalysisAccurate Aerospace Capability Analysis
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�� Optimized Weapon SystemsOptimized Weapon Systems
➨➨ Apply MS&A as a means to objectively and consistently compare,Apply MS&A as a means to objectively and consistently compare,

evaluate, perform trade-off analysis, and review current andevaluate, perform trade-off analysis, and review current and
proposed military weapon systems’ capabilities against existingproposed military weapon systems’ capabilities against existing
and emerging threats throughout a weapon system’s life-cycle [alland emerging threats throughout a weapon system’s life-cycle [all
phases of acquisition and sustainment.]phases of acquisition and sustainment.]
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�	 Combat Ready ForcesCombat Ready Forces

➨➨ Utilize MS&A capabilities to support US combat and combatUtilize MS&A capabilities to support US combat and combat
    support personnel readiness to meet the challenges of    support personnel readiness to meet the challenges of
    military employment in peace time and throughout the    military employment in peace time and throughout the
    conflict spectrum    conflict spectrum.
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Models
System
Models HardwareHardware SimulatorsSimulators

18001800

JMASSJMASS

JSIMSJSIMS

NASMNASM

● Joint● Joint

● Interoperable● Interoperable

● Re-Useable● Re-Useable

&����(�
��	���
�$��
��!�����&����(�
��	���
�$��
��!�����

● Credible● Credible
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MAJCOMSMAJCOMS

PanelsPanels

MS&A CaucusMS&A CaucusMS&A CaucusAF CouncilAF Council

AF BoardAF Board

AF GroupAF Group

DoDDoD
EXCIMSEXCIMS

MS&A PolicyMS&A PolicyMS&A ResourcesMS&A Resources

PPBSPPBS
IPT /SGIPT /SG
(XOCP)(XOCP)

Joint &Joint &
Cross EquityCross Equity

StudiesStudies
SGSG

(XOJS )(XOJS )

Data /Data /
ModelModel
MgmtMgmt

SGSG
(XOCA /(XOCA /
XOCP)XOCP)

AcquisitionAcquisition
(XOCS / AQI)(XOCS / AQI)

ExperimentationExperimentation
(XOCI)(XOCI)

WargamingWargaming
(XOCW)(XOCW)

AnalysisAnalysis
AFAC SGAFAC SG
(AFSAA)(AFSAA)

AF MSAWG
Chaired by AF/AXOC

AF MSAWGAF MSAWG
Chaired by AF/AXOCChaired by AF/AXOC
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Tiger TeamsTiger Teams
••  Technical Planning  Technical Planning
••  M&S Education  M&S Education

MSWGMSWGMSWG

TrainingTraining
(AFAMS / XOCA)(AFAMS / XOCA)

CVACVA



HUNDREDS OF ENGINEERING MODELS
( NOT IN THE TOOLKIT - BY DESIGN )

BRAWLER
SHAZAM (2)         MIL-AASPEM 2         JSEM

TRAP      TEAM      ESAMS      MOSAIC      GTSIMS      RADGUNS

SUPPRESSOR
 SWEG            EADSIM

THUNDER / STORM
CFAM     SMAT

LCOM            MASS

Requirements      Acquisition    Test & Evaluation
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Transition Plan
➨ Identify Users Groups
➨ Establish Air Staff

funding
➨ “Lock” model upgrades
➨ Allow tasking-specific

enhancements

TransitionTransition  PlanPlan
➨➨ Identify Users GroupsIdentify Users Groups
➨➨ Establish Air StaffEstablish Air Staff

fundingfunding
➨➨ “Lock” model upgrades“Lock” model upgrades
➨➨ Allow tasking-specificAllow tasking-specific

enhancementsenhancements MISSIONMISSION
(NGMM)

CAMPAIGNCAMPAIGN
(JWARS)

ENGAGEMENTENGAGEMENT
(JMASS)

IssuesIssues
J-Triad schedulesJ-Triad schedules

RequirementsRequirements
Maintain CapabilityMaintain Capability

FundingFunding



CG47

DD963

DDG51

CG47

DD963

DDG51

PLAT 

SIG/

KINE

C
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COM M S DATA

FUSION

SENS 1

SENS 2

SENS 3

SENS 4

Conceptual 
Development

Functional 
Design

MNS

ORD
SYSTEM

CONCEPTS

Top Level System
Requirements Physical & Info 

System (HW/SW) Design

Cost, Schedule  &
Program Mgmt 

Extensive Re-use Across Phases and Across Acquisition ProgramsExtensive Re-use Across Phases and Across Acquisition Programs

DRIVER S

Concept  

Explo ra tion &  

Def init ion

Demonst rat ion / 

Validat ion

Eng ine ering 

M anufa ctu ring  

& Deve lopme nt

Product ion  & 

Dep loy ment

Upgrade 

and 

Rep lace

n t

PHASE

1000

100

10

MGMT

Jan   Apr  Jul  Oct

ADVANCED COMBAT SYSTEMS

ADVANCED PLATFORMS

ADVANCED SENSORS AND WEAPONS

T&E 
Eng Development
& Manufacturing

Operations,
 Logistics
& Training
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REQ
SPEC

Log ical Structural / H ME
CON CEPTUAL

System Info
Repository

REQ
SPEC

Log ical Structural / H ME
CON CEPTUAL

System Info
Repository

REQ
SPEC

Log ical Structural / H ME
CON CEPTUAL

System Info
Repository

Distributed Data
Repository

Distributed Sim
Framework



  LIBRARY
  -  MODELS
  -  OBJECTS
  -  SCENARIOS

  JMASS Program Office
“Support Environment” 

(Tools, services, standards and interfaces)

  Blue 
“Digital System Models”

Radar

Sensor

Missile

Missile Flyout
Endgame

Pilot Mental Model
etc.

“Legacy Model Functions”

Intel Centers
Red Threat Models” 
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Radar/OPRadar/OPRadar/OP Pilot Mental
 Model

Pilot MentalPilot Mental
 Model Model RF EnvironmentRF EnvironmentRF Environment ECM 

Modeling Tools
ECM ECM 

Modeling ToolsModeling Tools

Missile FlyoutMissile FlyoutMissile Flyout End GameEnd GameEnd Game Generic
Helicopters

GenericGeneric
HelicoptersHelicopters

IR EnvironmentIR EnvironmentIR EnvironmentAAAAAAAAA

Generic
Air Targets

GenericGeneric
Air TargetsAir Targets

IR MissilesIR MissilesIR MissilesRF MissilesRF MissilesRF Missiles

DRAFT

Robust

JMASS
Environment

RobustRobust

JMASSJMASS
EnvironmentEnvironment
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➨ Over 800K Air Force End Items
➨ We don’t NEED DSMs for ALL of them!
➨ We can’t AFFORD them all!
➨ Which are the critical ones?

➨  Near Term Requirement Study
➨ Where are the big money decisions coming?
➨ What DSMs are needed for them?

➨ The Initial Answer:
➨ 48 DSMs
➨ 6 for JMASS
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�	 Combat Ready ForcesCombat Ready Forces

➨➨ Utilize MS&A capabilities to support US combat and combatUtilize MS&A capabilities to support US combat and combat
    support personnel readiness to meet the challenges of    support personnel readiness to meet the challenges of
    military employment in peace time and throughout the    military employment in peace time and throughout the
    conflict spectrum    conflict spectrum.

➨➨ Ensure MS&A capabilities capture the capacity of modern Air andEnsure MS&A capabilities capture the capacity of modern Air and
Space power as critical components required to meet theSpace power as critical components required to meet the
challenges of the world environment as US military force structurechallenges of the world environment as US military force structure
is molded to support current and emerging national militaryis molded to support current and emerging national military
strategystrategy
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� Accurate Aerospace Capability AnalysisAccurate Aerospace Capability Analysis
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�� Optimized Weapon SystemsOptimized Weapon Systems
➨➨ Apply MS&A as a means to objectively and consistently compare,Apply MS&A as a means to objectively and consistently compare,

evaluate, perform trade-off analysis, and review current andevaluate, perform trade-off analysis, and review current and
proposed military weapon systems’ capabilities against existingproposed military weapon systems’ capabilities against existing
and emerging threats throughout a weapon system’s life-cycle [alland emerging threats throughout a weapon system’s life-cycle [all
phases of acquisition and sustainment.]phases of acquisition and sustainment.]

➨➨ Ensure MS&A capabilities capture the capacity of modern Air andEnsure MS&A capabilities capture the capacity of modern Air and
Space power as critical components required to meet theSpace power as critical components required to meet the
challenges of the world environment as US military force structurechallenges of the world environment as US military force structure
is molded to support current and emerging national militaryis molded to support current and emerging national military
strategystrategy
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�� Optimized Weapon SystemsOptimized Weapon Systems
➨➨ Apply MS&A as a means to objectively and consistently compare,Apply MS&A as a means to objectively and consistently compare,

evaluate, perform trade-off analysis, and review current andevaluate, perform trade-off analysis, and review current and
proposed military weapon systems’ capabilities against existingproposed military weapon systems’ capabilities against existing
and emerging threats throughout a weapon system’s life-cycle [alland emerging threats throughout a weapon system’s life-cycle [all
phases of acquisition and sustainment.]phases of acquisition and sustainment.]
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Yearly C2 Training Impact:

• Over 3000 AF warfighters

• Over 4000 Sister Service warriors

• Over 14,000 coalition partners

           … in readiness exercises 

           … in multiple scenarios

           … immersion through M&S

Yama SakuraYama Sakura

Ulchi Focus LensUlchi Focus Lens

Union FlashUnion Flash
Fuertes DefensasFuertes Defensas

Blue FlagBlue Flag

Prairie WarriorPrairie Warrior

Roving SandsRoving Sands

“M&S has improved air component readiness.”       Lieutenant General Hurd, 7th AF/CC

“The basis of readiness is a combined and joint exercise program….”
     General John H Tilelli, Jr, USA
     CINC, Combined Forces Command

Modeling and Simulation
(M&S) Creates Environment
Modeling and Simulation
(M&S) Creates Environment
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➨ Role of training environment: stress people, equipment, processes
➨ During EFX 98, M&S provided

➨ 2,500 USMTF intel messages per day through TBMCS
➨ 2,106 mission updates per day through TBMCS
➨ 12,677 TADIL J, TIBS, TRAP messages via C4ISR every 10 min 
➨ With an average of 420 sorties per day

➨ Typically, UFL and Blue Flag include 2000-3000 sorties/day
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AFSOM / Joint  Training Confederation

AWSIMAWSIM
Air CombatAir Combat

Joint Training
Confederation

Models

CBS
Ground Combat

MTWS
Amphib Combat

RESA
Naval Combat

JQUAD
EC, BDA, MISREPs

PSM
Space Warning

TACSIM
Intelligence

CSS/TSS
Ground Logistics

A
L
S
P

Training
Audience
Training
Audience
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AOCAOC

CTAPS>TBMCS
Interface

 &7$36 &7$36

ASTABs

GIAC

$'6,$'6,

&23&23

AMP
Mobility

AFSERSAFSERS
UAV, U2, TENCAPUAV, U2, TENCAP

Ground
Station
Ground
Station

DIS

DIS
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➨ Standard AF suite of C2 training models
➨ Baselined training tools
➨ Reduced models from 10 to 4
➨ Improved C2 training via AWSIM changes
➨ Added ISR functionality
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BTS
CWIC

WPC
PRW

BTS
AWSIM

WPC
AWSIM

BTS
GIAC

WPC
C3I

TMS

TIBS
Emulator

JSIMS
NASM

AWSIM2GIAC

GIAC

ACI

ATI

S
T
A
G
E

ACI AWSIM/R
WPC
TMG

 BTS
    TEXIS

       STAGE

TIBS
Emulator

WPC
TMG

..

2001

1999

1998

1997

1996  BTS
    TEXIS

       STAGE

A
F
S
E
R
S

WPC
GIAC

GIAC

AWSIM2
JQUAD

JQUAD

JQUADAWSIM
(BTS)
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FY00 FY01 FY02 FY03 FY04 FY05
TB JTLS JTLS JTLS JSIMS JSIMS JSIMS

UE AFSOM JSIMS JSIMS JSIMS JSIMS JSIMS

SG AFSOM AFSOM JSIMS JSIMS JSIMS JSIMS

YS AFSOM AFSOM AFSOM JSIMS JSIMS JSIMS

BF-2 AFSOM AFSOM AFSOM JSIMS JSIMS JSIMS

UF AFSOM AFSOM JSIMS JSIMS JSIMS

PW AFSOM AFSOM JSIMS JSIMS JSIMS JSIMS

RS JSIMS JSIMS JSIMS JSIMS JSIMS

TMDI JSIMS JSIMS JSIMS JSIMS JSIMS

UFL AFSOM AFSOM AFSOM JSIMS JSIMS JSIMS

EFX AFSOM AFSOM AFSOM JSIMS JSIMS JSIMS

BF-4 AFSOM AFSOM AFSOM JSIMS JSIMS JSIMS

AFSOM

AFSOM

00 01 02 03 04 05FY

AFSOM O&M NASM O&M

JSIMS H/W AF FundingAF Funding
Requirement ProfileRequirement Profile
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M&S Transition PlanM&S Transition Plan

➨  Increased realism
➨  Better training
➨  Improved readiness
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Provide aircrews a realistic, fully integrated
environment, capable of supporting the entire

spectrum of training from individual up to
campaign-level mission rehearsal

Provide aircrewsaircrews a realistic, fully integrated
environment, capable of supporting the entire

spectrum of training from individual up to
campaign-level mission rehearsal
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��Team training and mission rehearsal to support operational commandersTeam training and mission rehearsal to support operational commanders

➨➨ Team training - Wing/SquadronTeam training - Wing/Squadron
– RAP requirements
– Realistic battlespace based on

unit’s training needs (local area,
expected theaters, challenging
adversary)

➨➨ Mission rehearsal - AEF/JFACCMission rehearsal - AEF/JFACC
– Based on mission essential tasks

derived from real-world mission
– Replicate mission battlespace

conditions (terrain, weather,
imagery, opposition forces)

'!�'!�

Team TrainingTeam Training

Mission RehearsalMission Rehearsal
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➨ The Expeditionary Challenge
➨ M&S Vision
➨ Domains and Objectives

How Air Force M&S supports the ChallengesHow Air Force M&S supports the Challenges


