Modeling and Simulation:
A Critical Component of
DoD Science & Technology

Dr. Delores M. Etter

Deputy Under Secretary of Defense (Science & Technology)
June 2, 1999



REPORT DOCUMENTATION PAGE Form Approved OMB No.
0704-0188

[Public reporting burder for this collection of information is estibated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing
and reviewing this collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burder to Department of Defense, Washington
Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302. Respondents should be aware that notwithstanding any other provision of
law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE 3. DATES COVERED (FROM - TO)
02-06-1999 Briefing XX-XX-1999 to xx-xx-1999

4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER
Modeling and Simulation: A Critical Component of DoD Science & Technology 5b. GRANT NUMBER
Unclassified 5C. PROGRAM ELEMENT NUMBER
6. AUTHOR(S) 5d. PROJECT NUMBER
Etter, DeloresM. ; Ge. TASK NUMBER

5f. WORK UNIT NUMBER

8. PERFORMING ORGANIZATION REPORT
NUMBER

| ————~——~—

7. PERFORMING ORGANIZATION NAME AND ADDRESS
Deputy Under Secretary of Defense (Science & Technology)
XXXXX, XXXXXXX

0. SPONSORING/MONITORING AGENCY NAME AND ADDRESS T0. SPONSOR/MONITOR'S ACRONY M(S)
United States Department of Defense 11. SPONSOR/MONITOR'S REPORT
Defense Modeling and Simulation Office NUMBER(S)

1901 N. Beauregard Street, Suite 500

Alexandria, VA22311-1705

12. DISTRIBUTION/AVAILABILITY STATEMENT
IAPUBLIC RELEASE

13. SUPPLEMENTARY NOTES
[T4-ABSTRACT
DoD Science & Technology Mission...to ensure that the warfighters today and tomorrow have superior and affordabl e technology to support
their missions, and to give them revolutionary war-winning capabilities.

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: 17. LIMITATION [18. 19. NAME OF RESPONSIBLE PERSON

OF ABSTRACT NUMBER |Fenster, Lynn

Public Release OF PAGES |fenster@dtic.mil

26
a. REPORT b. ABSTRACT |c. THIS PAGE 19b. TELEPHONE NUMBER

Unclassified Unclassified Unclassified International Area Code

lArea Code Telephone Number
703767-9007

DSN

427-9007

Standard Form 298 (Rev. 8-98)
Prescribed by ANS| Std 7239.18




DoD Science & Technology Mission

To ensure that the warfighters today and
tomorrow have superior and affordable
technology to support their missions, and
to give them revolutionary war-winning
capabilities
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Changing Environments
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FY2000 Research, Development, Test &
Engineering (RDT&E) Funding

FY00 RDT&E = $34.4B
(6.1 thru 6.7)

(6.6 + 6.7 = $13.9B) —

Development
(6.4 + 6.5 =$13.1B)

Science and Technology
Technology Base (B 5 B2 B = LAzl —

(6.1 + 6.2 = $4.1B) 21% of RDT&E
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6.7 Operational Systems
Development ($11.5B)

6.6 RDT&E Management
Support ($2.4B)

6.5 Engineering and
Manufacturing
Development ($7.5B)

6.4 Demonstration and
Validation ($5.6B)

6.3 Advanced Technology
Development ($3.3B)

6.2 Applied Research ($3.0B)
6.1 Basic Research ($1.1B)
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DoD S&T Investment

2.5

Total FYO0 S& T
2.0° = $7.4B

$ Billions

Army Navy  Air Force DARPA OSD Other Def
Agencies

O Basic Research (6.1) M Applied Research (6.2) O Adv Tech Dev (6.3)



Recipients of DoD S&T Funds
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*Includes non-profit institutions, State & local govt., & foreign institutions
Source: National Science Foundation Report, NSF 98-332 (FY 1998)



DoD Investment Strategy

Today’s Next Force
Force Force After Next
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Joint Vision 2010

Relies on Advancing Technology and
Operational Warfighting Concepts
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The Lenses of Technological Innovation and Information Superiority
Integrate and Amplify Four New Operational Concepts
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Integrated Annual Defense S&T
Planning Process

Web Site:
NSTC CJCs http:/Avww.dtic.mil/dstp
National Security Joint Vision
S&T Strategy 2010

¢ T
DUSD(S&T) Defense A 4
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~ 350 Defense A
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| Objectives E e
Basic Research | Defense Technology | Joint Warfighting 3 Y t
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S&T Plans > O
* TARA: Technology Area Review and Assessment M
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Joint Warfighting S&T Plan (JWSTP)

« JWSTP--Focus to blend emerging technology
Into warfighter needs

Blast-structure interaction at 30 milliseconds.

Damaged Barracksin Saudi Arabia Simulation of aterrorist explosion against a
multistory building

Example: DTO L.06 Structural Blast Mitigation

Objective: Develop techniquesto mitigate shock and blast damage in
structures.



Defense Technology Area Plan
(DTAP)

« DTAP--A detailed plan focusing DoD science on
militarily significant technologies in specific
functional areas

High Water e D

B Dbetween
the S&T
and/ e Community
R T and Acquisition
b Customers
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Example: DTO SE.67 Hyperspectral Technologies



Basic Research Plan (BRP)

BRP--A strategic plan to link longer term research
to broad, revolutionary warfighter capabilities
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new scientific
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research.
Computer-generated, color-coded pressure
distributions around fully appended submarines.

| mproved submarine designs
without costly model construction




Defense Technology Plan (DTAP)
M&S Technology Focus
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S&T Emphasis Areas

 Chemical & Biological Defense
 Hardened and Deeply Buried Targets
 Smart Sensor Web
* Cognitive Readiness
* Information Assurance

S&T Integration
« HPCMP
- DMSO




Chemical & Biological Defense

NEXPENSIVENVEARGINENOIIEALIGN
Biological Agent

Chemical Agent

Detection

: Decontamination
IFrotection Agent Dispersal Modeling




Information Assurance

OrEm Information Warfare

Inside Attacks
Hackers

Firewalls

Encryption
Malicious Code Detectors Correlation Technologies




Hardened and Deeply Buried Targets

WiVlDranesviissiieseconecealment Neutralization
Characterization

Detection

Overhead magery,

Computational Medeling

Sensors  pelivery System




Smart Sensor Web

COIMpPIEErSIUENERNAWAENESS Integration
Moving Targets

Micro-Weather
Real-time Imagery.

Physicall Models

Micro Sensors
Wireless Communications

Dynamic Data Bases Next Generation| Internet




Cognitive Readiness

HUMENN@PLNIZEL G Information Overload
Distributed Learning
Environmental Ambiguity.
Sustained Operations

Physielegical

Monitering Embedded ) oo ey

-centric

Iraining Instruction Augmented| Reality;




High Performance Computing Moder nization Program
Mission: Provide world-class HPC capability to the DoD science and technology and
developmental test and evaluation communities

HPCMP Remurce Centers

Major Shared
-

Resour ce Centers
Distributed Centers

o Networked very large
computer centers

e Top 30facilitiesin
speed and storage

DoD Challenge Projects

DoD Challenge Projects. competitively selected
as pathfinding applications addressing mission-
critical requirements.
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Provides high-performance,
high-bandwidth DS3 through
OC3 (0OC12in thefuture)
WAN services.

Usesa commer cial service
contract.

Provides servicestailored to
therequirements of a site
anywherein the 50 states.

PET

: Programming
: Environment and
o Provides multi-purpose

: Training
codes that perform on a -
range of HPC platforms, e

Develops critical DoD
software that can execute :
in a scalable computing
environment

CHSS|

Common HPC
Software Support
Initiative

Resour ce
Allocation

Requirements
Analysis

e Questionnaire: : Goal:

i « Approximately 80%
allocated by
individual Services
and Agencies

e Interviews: Service
Validation: Ensures
that only approved
and funded projects

217 el i o« Approximately 20%

allocated to DoD
Challenge Projects

e Requirements
Analysis Database:




Defense Modeling and Simulation

DoD M&S Strategy—An Analogy to City Planning
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Technlcal Framework

" e ngh Level Architecture .-~ . 7
.o CMMS (Common World Vlew) P
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Common Services

Communication Networks
Environmental Databases ..
Resource Repositories S
VVA Policy and Procedures
Help Desks (MSOSA/I AC)
Supporting Software/Tools

P‘é"g/offs: Interoperability é‘md Reuse ="’Capability and Cost-Effecti‘i}eness



High Level Support

“...smulation and modeling can help us ... by reducing the
risk ... saving time ... and by making efficient use of scarce

and increasingly expensive resour ces.” *

Dr. Jacques S. Gansler

Under Secretary of Defense
for Acquisition and Technology

* Remarksat the May 19, 1998, Precision Strike Association Annual Program Review, Ft Belvoir, Virginia



Corporate Functions of DMSO

M&S Standards Development

M&S Education & Training
Interaction with Joint M&S Programs
Leadership of New M&S Initiatives

Strategic Thrusts with M&S Community




DoD S&T is a Partnership

Stable, Long Term

Expanded Resource Base New Ideas, Knowledge
Investment A
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Interagency

Service Labs
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M aximum National niversities

DARPA Secur ity Payoff Industries

International

High Risk, High Payoff Coalition Capability Innovation, Transition



