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. Common Technical Framework (CTF)
for M&S
. DoD Modeling and Simulation Master Plan Objective 1.: ;—‘
“The efficient and effective use of models and simulations |
. across the Department of Defense requires a common "

% technical framework for M&S to facilitate interoperability
and reuse.”

The Common Technical Framework for M&S:

© = Enhances the re-use capability of simulations and
*' components, resulting in lower development costs -
e Supports interaction between simulations and &
& real-world C4l systems.
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Interoperability of M&S
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The ability of a model or simulation to provide services
to, and accept services from, other models and

e
-

simulations, and to use the services so exchanged to
enable them to operate effectively together.
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Crusader Planned Theilr Re-Use of M&S
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Common Technical Framework for M&S
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Conceptual Models High
of the Data Level

Mission Space Standards Architecture
(CMMS) (HLA)

3 CTF is the “Blueprint” for the technical 5
& components and infrastructure of M&S.
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CMMS Program

A formallzed system to document and store information

Analysis to
determine warfighter’s
representation of the
operational mission

-

ks Knowledge is captured in a Technical Framework:

Knowledge Engineer

%  Warfighter Authorltatlve Source

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

¥ . entities,

- processes,

G - relationships and interactions, including environmental factors.
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CMMS Program

DMSO’s Modeling and Simulation Resource Repository
% (MSRR) contains a library of conceptual models obtained
~ from authoritative sources.

The PMO can:
* review conceptual models of real
systems and processes
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s use CMMS documentation to
. support the development of M&S
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« e contribute project-specific input
to CMMS
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CTF: Data Standards
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Data: A representation of facts,
concepts or instructions in a
formalized manner suitable for
communication, interpretation
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Response to MSMP Objective 1-3:

“Establish Data Standards to support common
representations of data in models and
¢ simulations.”
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Data Standards
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Benefits to PMO:

9
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*Verified and validated data

sImproved credibility of M&S results
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*Affordable and timely data for M&S use

eData that promotes interoperability of M&S
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Publications
Doctrine

Operations Common
Tactics Semantics
& Syntax
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. HLA Facilitates Simulation Interoperability
© || 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

3 .

< || be defined.
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3 L
& %
. = Simulation users have different needs.
© e Simulations are implemented in different
. computing environments. 5
© e Different systems and their interactions must
be represented at different levels of resolution
¢ and fidelity.
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Functional View of the Architecture

) Federates

Live

Simulations

Utilities

Participants f

Live Player

Interfaces

Ak

A

v \ 4

Interface

Runtime Infrastructure
Federation Management
Object Management
Time Management

Declaration Management
Ownership Management
Data Distribution Management

=-ederation
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Three Elements of HLA
; HLA Rules

Designhed to achieve interaction. Include
responsibilities of simulations and “Runtime
Infrastructure” in HLA Federations

S LTS G s PR e

A

Interface Specification Object Model Template

Coordinates functions Helps characterize each

and data between the object and interaction

Runtime Infrastructure so all participating

and simulations in HLA objects understand
what it can do

g

N
HLA is independent of the simulations themselves

2Ny, LB SR S S R e

F:'Sr' hbhiaN
—
szn PMO Workshop  Slide 14 w l‘l’lh-"

e, B ‘Ew R R R S e R R R Y S A R S R R R S AR

11-1-

T e L o R P G R D S B P S D O M s B T e B R T I S R



:- * :l"'|." T .'_- T e TR ‘._ B . |'_ g e s Lrae R 1'-'";"-
-*"r-"' o N R SN et e RO L L N T o L i B S N L T o R R L S L o

HLA IS V/ewed as Part of Broader Standards

DoD Joint Technical Object Management

Architecture Group
(JTA) (OMG)

(Included) (Adopted)

Simulation
Interoperability
:] |Standards Organization

North Atlantic
Treaty

(SISO) Organization
for IEEE Standards | (NATO) -

(Nominated) (Adopted)
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Interoperablllty Today Means HLA

“No Can” Dates

- “No Can Pay”- first day of FY99

-No funds for developing/modifying non-HLA-
compliant simulations

- “No Can Play”- first day of FYO1
- Retirement of non-HLA-compliant simulations
- Walivers must be decided on a corporate basis
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Support for HLA Implementa tion

To facilitate cost-effective implementation of HLA by
program offices, DMSO HLA project provides an initial set of
software tools to include:

|  Run-time infrastructure software (independent of i
4 simulations)*

e Object model development tools (e.g.,
object model template)

. * Object model data dictionary
» Object model library

*COTS tools are available

o
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Sources of HLA Compliant Models -
and Simulations

A list of all simulations currently HLA-compliant is ¢

available at

4 http://hlatest.msiac.dmso.mil/compliant feds.html &

This listing is updated periodically.
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Representation & VV&A
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+ Concept of Representation for Acquisition

Representation is not a nhew
concept to the
acquisition community!

How we do representation
Is changing!
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% Representation

L

Careful analysis of M&S
requirements focuses
attention on those
representations necessary for
M&S credibility.

Behavior
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A
o Technical Director o
tﬂ' Oceanographer of the Navy ﬁf
h Oceanographer OEA function transferred to SPAWAR-185, eff 1 Aug 99 T

of the Navy : . :"’-.f.
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W o
E:r :1_1-'.':
:,: E',‘:'."
bt i
¥ g
& A Eoree Biresier of Westlher Director of Operations Chief, Air ar_ld Space 5
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DoD MES Execut/ve Aqent for Intelllqence

e

7'" L Ty A hE -"“""'. Ak ', |3|.7‘\-"-'- T . T o, ST Vi S R, T e 0o My, £ R T e
T e R T e S LR N TR R S TR A R LT e BN O U S SRR C e e B RE R RC e SR TR RE R

"Wm“ Director, Defense Intelligence Agency (DIA)

Defense Intelligence http://www.dia. mil
Agency (DIA)

Chief, Threat Systems Office,
Vice Deputy Director Missile and Space Intelligence
for Intelligence Production Center, DIA

Defense Intelligence
Agency (DIA/DI-D)

U.S. systems representations are the
responsibility of the individual services.
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Fidelity

Fidelity is the accuracy of the representation
when compared to the real world. ¥

Joint Strike Fighter Joint Strike Fighter Mockup 5
Simulator Ny

A model or simulation is said to have a fidelity level *
based on the degree to which it accurately 5
represents the item or experience it was created to o
emulate. i
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Resolution

"h..z

Resolution is the degree of detail and
precision used In the representation of real
world aspects in a model or simulation.
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:E Resolution -- the fineness of detail that can be |
@ represented or distinguished in an image. :
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Systems Representation for Acquisition
Production & Logistic Implications
¢
5
5 5
Transportation Movement Mix
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Validates human
interface design
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Research & Development Implications

SRR

Provides visual models for understanding design
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©  Human Behavior Representation for Acquisition
Production and Logistics Implications g
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Analyzes human-

machine system to _ . -
derive training tasks Investigates maintainability

trade-offs in early design phase

AN S LR A T L R

e
A

iR ARy O £ T SRR
e

Lt

Human model interacts with solid CAD model
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Verification, VValidation & Accreditation
& Verification
The process of determining that a model or simulation ﬁ
~ implementation accurately represents the developer’s conceptual
: description and specification. Verification also evaluates the
= extent to which the model or simulation has been developed 7
4 using sound and established software engineering techniques.
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.
Accreditation
The official certification that a model or simulation is
acceptable for use for a specific purpose.
: DoD M&S GLOSSARY Jan 98 . h
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Ver/flcatlon Valldatlon and Accred/tatlon

Verification & Q‘;?Sre;r;;?ﬂg?ig; an ¢
Validation Work _ 7
(not M&S itself)

Representation
. Accuracy Needed

B

Selection

i and Scope
of V&V
Tasks

VV&A effort depends on requirements

for representation accuracy and
Intended use of M&S. psav= @

b it
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The Generic VV&A Process

eDetermine VV&A requirements

elnitiate VV&A planning

V&V the conceptual model

V&V the design

V&V the implementation (code)
V&V the M&S application
ePerform acceptability assessment

eMake an Accreditation decision

VV&A Recommended Practices Guide
http://www.dmso.mil
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Verification, Validation & Accreditation '

Well-planned and responsively executed V&V
reduces the risk of reliance on M&S

to support major program decisions
:
: The issue is not the cost of V&V,

but rather the cost of NOT doing

i E
V&V. ,;
. :
._"_" ".
i ¥
:"E;r

i

iy c
www.dmso.mil/home/vva/ 5
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*  Verification, Validation, and Accreditation

M&S is invaluable when 1t catches a situation that would have
undermined system behavior. T
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A virtual simulation discovered a program in the F-16 that would
cause the aircraft to flip over whenever it crossed the equator.
:?l-' :.‘E
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- Verification, Vallda tion & Accreditation
" M&S is a potential source of disaster when it fails to catch f_,
w situations that will undermine system behavior; especially ¥
If its apparent success promotes false credibility. i
o 8
;n:f
i
;.: 5-;.:
¥ &
i Colorado dam model that miscalculated how much water oy
2 should be stored and the resulting flood process. Resulted *
“ In six deaths and a large amount of property damage. i
-q For additional info see JASA website: '":
By http://www.nawcwpns.navy.mil/~jasa/ hAAANS G
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Planning and Contracting

for M&S Support
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Successful M&S Planning PrmCIples
Successful M&S support planning requires an integrated ‘f
= team effort. :
oL ¥y
a. Where possible, M&S support planning activities should be
o Inherent acquisition planning activities. %
; ;
7 This integration provides the capability to /ink acquisition
activities with related M&S activities.
N i
Selection of an M&S Planning Methodology should allow the 5
" planner to start from a “big picture” perspective and work *-
};é: successively into the details of the actual data produced H
3.1 from the M&S that support acquisition program decision-
making. g
;: Alderman, Simulation Interoperability Workshop, Spring 1999, No. 80 hAhAaN= ,’;
* PMO Workshop  Slide 39 JIVIO= .

T I e o L s S TN T T R

RN s RO SRR T

T R R T

RO B L

R R R R R T



T

-:'r#r‘ N R T T T T L e R S L L A O i R L e S B M e RN

Fund/nq ConSIdera tions

Weigh benefits of M&S against the investment L
cost in M&S.

i) el
% #
“Dual - Use” of Technology (military
5 and private sector) will decrease i
i cost i
E‘f
“Off-the shelf” software

i The cost of M&S can be shared. Articulate who is expected to
i accomplish which tasks and provide which resources.

& #
iy M&S Re-Use will promote cost- %
- sharing among functional areas of i

acquisition program A

.IJ e o ;h
G New Attack Submarine :l‘i“_ &
i PMO Workshop  Slide 40 LLL L a7

B T T T T o s T G R B S G R i o B M S S R R R N e B

m,_




-:'r#‘ e T L o e s L T e S T O T e R S s o L R S R L N D R G B

Planning Considerations

Is strategic M&S support planning being conducted, and e

@ documented in an M&S support plan?
@ How is the M&S management 5
function organized? %
5:‘1.-,: i
Is M&S support infrastructure linked
:',‘d' - -y = ."'"
5 to acquisition products?
1] i
Are M&S needs highlighted ,_.
1. in the solicitation as a separately | !'
» evaluated element? S
e s
i Is M&S planned ¥
throughout the acquisition process? i
” Alderman, Simulation Interoperability Workshop, Spring 1999, No. 80 :.um_ .’;
b FJIVIAD'T
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Planning Considerations

An effective M&S Support Plan should address the
following issues:

Conducting VV&A of the Integrating M&S applications
models used for program throughout program planning
decision-making activities and functional disciplines

Re-using M&S throughout the Re-using and supporting M&S
life-cycle resources in other programs

hbhAAN

Alderman, Simulation Interoperability Workshop, Spring 1999, No. 80 :
PMO Workshop Slide 42
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Organizing the M&S Team

Key to Representatives

O Marine Corps

O Test & Evaluation Modeling & Simulation Team

. Systems Engineering Logistics Team

Speciality Engr. Team

Elect/Pwr Mgmt. Team
Controls & Displays
CETeam

. Modeling & Simulation

Fire Firepower ) O
Control Products
: Comm/Nav Team
Team 0 Level C Product Design
o Pr-:)-:iuctsooJO

Team Leval ¢ O%0

Armam ent QO ( DSoftware Team

Team Level B

Structures Automotive

Aux System Doy Drivetrain Team

Products Mobility Engine Team

plevel C Hull Products©

g:ﬁgﬂ%m Team HSad Hydro syst. &

Team Turret Appendages Team

Assembly

Team Marine Drivetrain Team

kS e R

AT

R i E

The Advanced Amphibious Assault Vehicle (AAAV) Example

www.acq-ref.navy.mil/ipt/html/iptgif13.htm
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Example of the Army’s Simulation Support
Plan (§SP) Format

Purpose ¥
Executive Summary 4
System Description
Acquisition Strategy - M&S Synopsis g
M&S Strategy - M&S Used to-date, Future Simulation
Related Simulation Activities )
Management ﬁ
Facilities & Equipment Requirements.
Funding
0. Supplemental Information
1. Appendices *

Program Schedules 2
= M&S Schedules =
Acronyms & Abbreviations g
- Related Standards i
Related Government Documents

RPPROONOOAWNE

DA-Pam 70-3 hAAAN=
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Contracting for M&S :
; ;
5 3
i o
f“E‘: = - E = %
g NELREE
& . , o
E} Answer these questions before you decide to contract for M&S: i
o L
i 2 d ]
» * Whatare my M&S ne?eds. « How do | evaluate the contractor? %
i Where can | get help® ., « Do | have the necessary expertise 5
aoc How do | word the RFP* to develop this M&S in house? *
& ‘f;
E’j If you decide to use a contractor for M&S, be aware that you may have to: #
¥ '*f*"
& * Accept M&S that has limited re-use and is  « pay a high price for *
i : g e
- notfully interoperable software/data rights i
*  « Rely heavily on a contractor « Include HLA compliance 2
~ : : . : AR ASY =~ &
;:gr’ Alderman, Simulation Interoperability Workshop, Spring 1999, No. 80 .‘rlI'l"'I_ e
™ PMO Workshop  Slide 45 Lo 5
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Con tracting for M&S
Contracting for M&S is a continuous process which i
5 should consider the following: ;
far S = i
gff ’a_-:'.:E

~.Technology refreshment “Lessons Learned”

fg http://www.dtic.mil/techtransit/ http:/iwww.acq.osd.mil/dsac/ &
=
Impact Assessment
i http://www.msiac.dmso.mil/ia/default.asp
5‘: é-;.;
i The planning and management of M&S 4
does not end upon contract award.
3
: o
'.: Alderman, Simulation Interoperability Workshop, Spring 1999, No. 80 q
:: VISP
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Contractln_q for M&S

Modeling & Simulation Implementation Plan (MSIP)

t. « “MSIP” is a Contractual Document

@ e Prepared by the contractor as part of the proposal process

" e Responds to M&S requirements specified in the solicitation

;. e Describes ways to apply M&S throughout the life of the

2 contract in support of various acquisition activities

e May propose an environment that emphasizes reuse and
interoperability

. = Living document. Permits flexibility to evolve models and

E' simulations as systems design matures and new technology

5 becomes available

e MSIP evaluation criteria included in Management Element of

3 RFP/RFQ

% Alderman, Simulation Interoperability Workshop, Spring 1999, No. 80 RAdAaN—_
¥ PMO Workshop  Slide 47 D el
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Contracting for M&S In the

Acquisition Process

Pre-RFQ/RFP
Activities

Pre-RFQ/RFP

- Acquisition Planning
- Draft M&S Acquisition
¢,  Strategy Developed

i - Discussions with Industry

- Final M&S Acquisition

Strategy

P Developed

£

5

Proposal - Contract

) Negotiation

> Evaluations N S N Award

i) - MSIP Evaluated - M&S Acquisition Strategy - Monitor M&S

o Modified Program/ MSIP

A - MSIP Modified

i

o Alderman, Simulation Interoperability Workshop, Spring 1999, No. 80 hALhAAN=
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Release

- M&S Acquisition Strategy
Included in Section J
- MSIP Evaluation Criteria in
Management Element

- Data Requirements in CDRLs

Contractor
Proposal

- MSIP Submitted
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Contracting for M&S In the

Acquisition Process

Source Solicitation

Ensure that the technical

approach facilitates M&S use.

Encourage innovative use of
M&S by contractors in the
“Instructions to Offerors”
section of the solicitation.

Alderman, Simulation Interoperability Workshop, Spring 1999, No. 80

PMO Workshop Sllde ~ 49
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Make M&S an explicit
element of the source
selection plan.

S g TSN )

Provide positive incentives &
in the “Evaluation Criteria” 4
section of the solicitation.
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Con tractm_q for M&ES in the
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o

Acquisition Process
i Potential Source Selection Criteria 5
5 b
B *
gff ’a_-:'.:E
'; el e e e M&S are applied early in the -
0 established for using M&S design and development &
Y iy
across phases and across process.
programs.
5‘: é-;.;
g 2
Kt - e NS =
The proposed M&S Re-use and interoperability &
5: infrastructure fully supports opportunities are identified.
M&S and Acquisition policy. 2
:': Alderman, Simulation Interoperability Workshop, Spring 1999, No. 80 AR AN .~ .’;
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Summary

*M&S can support acquisition tasks in all phases of the
acquisition cycle

eChallenges accompany the use of M&S in achieving
cost and schedule cuts and to support SBA

eRecognize how your program can use and contribute to
the Common Technical Framework for M&S

eUnderstand the V&V process and how VV&A
establishes credibility for M&S usage in support of your
program

eHow an effective M&S plan establishes a basic
approach for M&S use throughout all phases of the
acquisition program
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