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o 1990s

Focus was on
two areas of
the world

East Sea




What we thought would be the resulit
of losing one focus area!




Reality of Today: Less $, Multi-Threats

2010
Use of U.S: Forces SIS ELD
1990-1996 . . Anti-Terrorism
A Counter
Proliferation

Southern

1ol Sea Angel

[N
>  Somalia?2 m
TS one=, )
Somalia
famine




Messages From The Top
| Hu &

‘\ e

“The path for this is outlined in
blueprint for future military operations, which_

with
and_ _ s.designed

=

William:S. Cohen == =

Secretary of Defense

1998 Annual-Report to the:-President and the
Congress.




Messages From The Top

“We are

and recognlze that_
accompllshing that reform' W|II be

- = — = — i -

==

Dr. Jacques S. Gansler —

-Under Sec Def (Acquisition and Techn‘ology)
DMSO -Industry Day - : - -t
2Jun1998 - _-




Messages From The Top

#H#"x/‘
-

¥ X
¢
o

Each
“CINC must be able to tap into this global
network and connect forces worldwide that
would-be available for theater operations.”
GEN Henry H. Shelton
Chairman, Joint Chiefs-of Staff, -
Joint Vision 2010




Continuing sgueeze on DoD resour ces
eshrinking, dispersed force structure

scompetition for resources limitsfield exercises
*need to car efully examine every investment

M or e demanding oper ational reguirements
*new complex missions

eexpanding mission space Advanced M&S
ccomplexity of systemsand plans offers a
edemand for joint/combined training cost-effective
esecurity challenges solution

Greater technical capability at lower cost
ecOmmunications

scomputers

sadvanced softwar e technology
«displayshuman-machine interfaces
«data storage and management




Distributed Simulation

VIRTUAL

WARFIGHTERS @ ENGAGED
IN THE

SIMULATION

CONSTRUCTIVE

COMMUNICATIONS AND
PROTOCOL STANDARDS




“A” BIG CAUTION!

i Jf we contmue fo develop our technalogy
without-wisdom-or prudence;-our- servant

—

_may pro ve to beourexecuflaner. — )
~ - General OmarBradiey




The Strategy | s Being Executed
Through a series of DoD-wide M& S Planning Documents

CHAIRMAN OF THE Department of Defense
JOINT CHIEFSOF STAFF DIRECTIVE

INSTRUCTION

JOINT MODEL ING AND SIMULATION DoD MODELING AND SIMULATION (M&S) MANAGEMENT

MANAGEMENT EXCI M S
JM & S M anagement M& S Master Plan

 Policy Y
+ Responsibilities : Xgilr;/'t"i‘g
 Master Planning + Acquisition

Pr ocess Jan 95
. IMSEP

CJCSI 8510.01 DoD Directive 5000.59

“The Joint Components”
| i |

UNITED STATES
MARINE CORPS

. - DEPARTMENT
Joint  Combatant — @ OF THE
ACtiVi ti % Commands MODELING AND SIMULATION MANAGEM

Joint Staff

Modeling &
Simulation
M aster
Planning
Process
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Objective 6
Sharethe benefitsof M& S

Sub-obj ectives
6-1

Quantify impact
6-2

Education

6-3
Dual-use

DoD 5000.59-P, Modeling and Smulation Master Plan
October 1995



M&S: An Analogy to City Planning

Payoffs: | nteroperability and reuse = capability and cost-effectiveness

';‘-'
sireet
plan | =<,

)

uilding
Bcodes

: :
E ulatiensiand
I

2 | RIEE %

c4l Raicy

Common Technlcal Framork

) /
) / ‘Fﬂ.l'l-..

High Level Architecture™ .
CMMS (common world vi ew)
Data Stan dar ds- "

nterfaces I nterfaces

Common Services

VV&A policy and procedures...
Help Desks and Education |
Environmental databases -
Resource repositories
Communication networks
Supporting software/tools




Objective 1

Common Technical
Framework:

* High Level Architecture
(HLA)

» Conceptual Models of
the Mission Space
(CMMYS)

e Data Standards




Concept of Interoperability

At the most basic level,
Interoperability is the ability of two
Simulations to Communicate.

Although more complicated it is not unlike
talking on the telephone;
internationally, when both the
technology and the language are
critical.




Concept of Interoperability

Every development team Simulation “A”
should create standards for
interoperability to ensure a
simulation will work well on /i

y/oom Out

its own and with other

simulations

AGtatistics
N ouces |
N [2#
8

\\

Supreme Command [Cp 1] & 1 other unit in i

Standards allow different

simulations to work

Simulation “B” g

ME&S Interoperability is the ability of a model or simulation
to provide services to and accept services from other
models and simulations, and to use the services so
exchanged to enable them to operate effectively together.
DoD M&S GLOSSARY, Jan 98




Concept of I nteroperability

Examples of Standards

Analysis

Approach and Tools Scenarios

Par ameters

M athematical
Approaches

Data Formats

Conversions Cootdisris . anguages
System guag




History of Interoperability

582 SIMNET, first
distributed
SIMULATION network.




Aggregate Level Simulation Protocol (ALSP

Joint Traiming Confederation

e Connects multiple simulation groups
e Three main parts:
— Infrastructure software

— Translation segment
— Participating simulation adopted for use
e Benefits of ALSP




Distributed Interactive Simulations (DIS)

Means of linking
° sfmulators and*
A _simulationsiitat-
= are physically =
o™ _—separated— _

Transmits information using Protocol Data
Units (PDUs) Each PDU contains a header
and body




Interoperability Today - CTF

KEY: Interoperability and Reusability

The CTF comprises
the “city codes” for

= M&S I’ ‘thé area of

7 Teeiml al .

= Fe“ompfon'éh md
Infrastructure.”

Data
Standards

High
Level

Architecture
(HLA)

Conceptual Models
of
Mission Space
(CMMS)




Interoperability Today - HLA

High Level Architecture (HLA) - Major functional
elements, interfaces, and design rules,
pertaining as feasible to all DoD simulation
applications, and providing a common
framework within which specific system
architectures can be defined.




Interoperability Today - HLA
HLA |s the Cornerstone of CTF

In Slmulatlons, “Stuff” "-:'E' HLA AIIows for the
Is Represented Different
With Information

About Characteristics

Simulations to
Exchange Object

FANd P rDCasags: o i 5 Attributes

This “Stuff” is Known
As
Object Attributes.




Interoperability Today - HLA

HLA RULES
Designed to achieve
interaction. Include

responsibilities of
simulations and Runtime
Infrastructure in HLA
Federations.

Object Model Template Interface Specification
Help characterize each Coordinates functions
object and interaction so and data between the
all participating objects Runtime Infrastructure
understand what it can do. and simulations in HLA




| nteroperability Today - HLA

Object Model Template

(OM T) Object Model Identification Table

. ame
Provides a common framework
for HLA object model
doelil B

POC
POC Organ

POC Tele

Beach Assault FOM

e |




Federation Object Model (FOM) - An identification of the essential
classes of objects, object attributes, and object interactions that
are supported by a High Level Architecture federation. In
addition, optional classes of additional information may also be
specified to achieve a more complete description of the

federation structure and/or behavior.
DoD M&S GLOSSARY, Jan 98

NS G JIiI1ICI UUWn

Simulation Object Model (SOM) - A specification of the intrinsic
capabilities that an individual simulation offers to federations.
The standard format in which SOMs are expressed provides a
means for federation developers to quickly determine the
suitability of simulation systems to assume specific roles within
a federation.

DoD M&S GLOSSARY, Jan 98

essential to a particular
federation. A subscription
list for Federates in the
Federation.




| nteroperability Today - HLA
HLA isViewed as Part of Broader Standards

DoD Joint Technical North Atlantic Treaty
Architecture Organization
(JTA) (NATO)

(Completed) (Completed)
~ BRI

Simulation I nteroper ability
Standar ds Organization
(S1S0)
for IEEE Standards

Object Management
Group
(OMG)

(In Process) (Completed)



| nteroperability Today - HLA

ye 4 " I'-l.l

. )

11 g &li‘

stethe Hiah Le
al architecturefor all [

o5 Distributed | nteractive

¢ 1
“No Can” Dates
-“No Can Pay" - first day of FY99

-no fundsfor developing/modifying non-HL A-
compliant smulations l

-“No Can Play” - first day of FY01

i

-u"“.'w',_il-




Data Standards

Knowledge

Collection Pre
& “&

Publications
Doctrine

Operations Common
Tactics Semantics
& Syntax

Subject Matter
Experts

Common
Data
I nter change
Formats

,




Conceptual Models of the Mission Space
(CMMS)

CMMS isa bridge between the warfighter and the devel oper!

Conceptual Model
Front-end analysisto
deter mine warfighter’s
repr esentation of the
real world

Functional descriptions of relevant aspects of the real (or projected)
world, including:

m - relationships and interactions

(including environmental factors)




Objective 2, 3, & 4

Representation

Natural Environment

Systems

Human Behavior




Representation

Old smulation engineering saying:
“We can make your smulation as real as you want,
even if it takes every dollar you have.”




Representation

Simulation is at best an imperfect replication of the real world!

One Usar’s Concept Simulation
of Reality End-Product




Representation - What’s Involved (Baseball Analogy)

& .. \ CTF provides the rulebook!

m ‘ -
A

i
'




ORGANIZATION

C
4

~ONSTRUCTIVE = v N}‘IP |
Ur e i et §-

v /;& \/C@ INTERNET gﬂ IE)',O‘ANLOG %Jj VlRTU AL
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N

CPU MVS CPU UNIX CPU VMS




Environment

> Data Collection
- Information complexity
- Level of focus
- Authoritative source
- Consistency across categories

e Boundaries between areas
- When does one stop and other
start
- Lack of available information

e Obtaining agreement across
simulations
- Specific needs within & between
services
- Level of detail varies across
tasks/objectives
- Bandwidth vs. realism

e Players interference with
environment

y

Navy . _-
Sur face

Subsurface




Representation - Systems Specific | ssues

L ow
Fidelity

Mission

High
Fidelity Engagement
L ow

Aggregation

i TSt
}f Simulate

Environmental Effects
on Engagements

Under stand

Environmental Effects
on Systems/Components

High Campaign

Aggregation

Sy ..
‘5:‘“?’.'!

Exploit
the Environment in
Campaign Planning
& Execution

—_ e D j"..'-g_«

&

Develop & Test

Environmental Exploitation

Tacticsin Mission
Planning & Rehearsal

Audience Background
&
Level of Focus




Balanced, Joint Battlespace

- 13 Nat'l 47 Bomb/Gun/
4 Satellite Types
& Interactions &15/ Products & Rocket Types &
107 Aircraft Types nteractions Interactions

& Interactions Civil & Milt

290 Land Unit Infrafs;ructure
Types & Effects
Interactions

Units/Eqpt &

Sea & Aero Interactions

139 Land Expanded e
pan I nteractions
Platform/ Weapon/ 70 Ship/Boat Air/Land/Sea
Equipment Types USMC Units &

_ Types & SNE
& Interactions Equipment Interactions




Representation - Human Behavior Specific Issues

Complexity otor enavr

of Human : _
Information Processing

Performance
Working Situation
Memory Assessment

Long-Term Decision
Memory Making

Reaction to
Stress/
Emotions

Sensing & Perceiving

| Data Collection |
and
Validation




Objective 5

Common Services

VV&A

Repositories

| nformation Sources




Verification, Validation & Accreditation

Verification - The process of determining that a
model or simulation implementation accurately
represents the developer’s conceptual description
and specification. Verification also evaluates the
extent to which the model or simulation has been
developed using sound and established software
engineering techniques. DoD M&S GLOSSARY, Jan 98




Verification, Validation & Accreditation

Validation - The process of determining the
degree to which a model or simulation is an
accurate representation of the real-world from
the perspective of the intended uses of the

model or simulation.
DoD M&S GLOSSARY, Jan 98




Verification, Validation & Accreditation

Accreditation - The official certification that a
model or simulation is acceptable for use for a
specific purpose.

DoD M&S GLOSSARY, Jan 98




| nformation Services

EDUCATION

CONFERENCES

WEB SITES MSRR / MSOSA




Resource Access is Confusing

Unique data collection programs, ar chiving methodology,
and data distribution methods leads to duplication of
model, algorithm, and database development.
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M&S Resource Repository (MSRR)
What isthe MSRR?

« A cooperative effort across the Department of Defense
M&S community to enable sharing of resources

A distributed network of servers, on both the Internet
(unclassified) and SIPRNeft (classified), sponsored by
DMSO, with central access sustained by the MSOSA

The MSRR includes:

A search engine fo inde M&S related sites

A central catalog of resources ﬁ
A v

An administrative and service infrastructure

A security system fto prevent unauthorized disclosure of resources




MEL Node

WWW
Interface

metadata
products

query Autonomous
& request | Resource Sites

; ——
Access Sites ||
y”  query réply

MEL approach: 3tier architecture smplifies user access




Object Model Data Node

‘ltl/; ,’
777
HLA OMDDS
P74
N2 Al
/77 A
, 777

A web-based repository of
common content for the
creation of HLA, SOMs and
FOMs

Assists users in:

— Developing object models
using common data (by
downloading OMDDS data
to use with OMDT)

- Relating simulations to
real world systems

e Development status:
— Available now
e http://hla.dmso.mil

Will be maintained &
supported by DMSO on a
long-term basis

pata 1vypes
J 1=




M&S Operational Support Activity (MSOSA)

The Mission. MSOSA’s mission is to assist DoD activities in meeting
their M&S needs by providing operational advice and facilitating
access to M&S information and assets.

MSOSA Net :1 p—
On Line Service ; [l Support

Team

S

S L P
!i—,__';:i".'; ey

Internet:
http://www.msosa.dmso.mil Dedicated

SIPRNet: N : o Support Team
http://www.msosa.dmso.contractor.dis.smil.mil e




Objective 6

Sharethe
Benefits of M& S

Quantify I mpact

Education




Quantifying the Benefits of M&S

Reduction
Readiness <;




M&S Demo &
Exhibits

Colleges
Conferences

Military DMSO
Education Courses




ACADEMIC AND DoD
COLLEGESUNIVERSITIES *

The UNIVERSITY

DAYTON




IM & S COURSES

M& S Staff Officers Course
(MSSOC)

Executive Leve Orientation
(ELO)

Program M anagement Office
M& SWorkshop

MS 101

Regional Comprehensive
introduction

|mplementer -level Hands-
ontrainingin useof HLA

CD education materials
HLA Video

| nfor mation/Applications. www.dmso.mil




Exhibits




Conferences
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Summary
.

Issues
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sHIP SELF

JAMMING

N

AN

ENEMY
GROUND
LAUNCHED

AREA DEFENSE

ENEMY
AIR ATTACK
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M&S is Key 1, DoD ’s Future

To Succeed M&S must be Cost-Effective

To Do That, it must Maximize Inferaerabity & Reuse

To Achieve our Goal, You must Stay Involved




