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7, OFFICE OF THE SECRETARY OF DEFENSE
WASHINGTON D C 20301-3140

DEFENSE SCIENCE 1 9 JA 1993
BOARD

MEMORANDUM FOR DIRECTOR, DEFENSE RESEARCH AND ENGINEERING

SUBJECT: Final Report of the Defense Science Board Task on
Simulation, Readiness and Prototyping

I am pleased to forward the attached DSB report entitled
"Impact of Advanced Distributed Simulation (ADS) on Readiness,
Training and Prototyping".

The Task Force has concluded that this technology, if
adopted and exploited,

1) will make very substantial enhancements in training and
readiness,

2) will dramatically improve the requirements/prototyping
process and

3) can transform the current acquisition process from
within.

Substantial ADS Technological capabilities are provided by the
commercial sector and are available today. Relatively modest
future DOD investment will be needed to realize full ADS
potential.

These assertions are based on a judgement concerning
confidence. The Task Force has found that the warfighting
community has embraced ADS and is extending its utility. Through
its power, the warfighters are applying distributed and multiple
simulations methods to improve planning, training and mission
rehearsal. The crux of the matter is that they have developed
the confidence to use this new technology to prepare for those
most serious of circumstances where human lives are at stake.

In contrast, the requirements/development community employs
single and non-distributed simulation techniques which are less
powerful and in which they have less confidence. As a result,
the acquisition process is slowed with resulting cost increases
and extended programs.

ADS technologies can provide the confidence-building needed
for these acquisition transforming changes. The Task Force,
through a set of five recommendations, crafted a short term
experimental program to create the environment to enhance
training and readiness and the means to allow the developer to



work in this common environment with the warfighter. This
environment is seen as the enabler to build the developer's
confidence to speed his process and in so doing, save time and
money.

You were briefed on the results of the Task Force in late
September. In the interim between that briefing and the
completion of the final report, there have been extensive working
level interactions between the Task Force, the warfighters and
the developers. One of the recommendations has been implemented.
There is substantial interest and enthusiasm for the remaining
initiatives outlined in the report.

Of the few "new" things the Department might undertake, this
is one of the highest leveraged and least cost possibilities. I
recommend this to you as a priority initiative.

Jn S. Foster, Jr.

Chairman

Attachment
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DEFENSE SCIENCE
BOARD

Dr. John S Foster 21 December 1992 ion1

Chairman, Defense Science Board Avaiabi C.,,eS
OUSD(A), Room 3D865, The Pentagon Aviaiitee

Washington, DC 20301-3140 Dist SpecAa

Dear Dr. Foster:

We submit herewith a final report for the Task Force which
addresses the "impact of Advanced Distributed Simulation (ADS) on
Readiness, Training, and Prototyping". We believe that the Task
Force has addressed fully the objectives of the Terms of Reference.

It is our belief that ADS technology can greatly improve
training and readiness, will help expedite prototyping, and can
transform the acquisition process from within. It is being adopted
by the warfighters but it can be exploited in a much larger context.

We have described an experimental approach to build the
confidence needed to achieve these objectives in the shortest
possible time. As required, the report also contains a specific
prioritization for the maturing of ADS technology and filling voids.

This report is the result of the efforts of its DSB members, its
consultants from industry and the extensive supporti of DDR&E, the
T&E community, the Services, and the Joint Staff. It has been a
pleasure and a privilege to have led such a talented and dedicated
group.

Very truly yours,

r. Jos ph V. Br ddock General M . Thurman, (Ret.)
o-Chfirman Co-Chairman



Executive Summary

This is the final report of the Defense Science Board Task Force on Simulation,
Readiness and Prototyping. The report is a detailed, user friendly document designed for the
uninitiated and the informed alike. The main body of the report consists of the unalbridged
briefing viewgraphs with explanatory facing text.

Attached to the main body of the report are three (3) appendices. Appendix A is the
result of a very extensive evaluation by the Task Force panel on technology assessment
evaluating current and projected technologies associaed with Advanced Distributed
Simulation (ADS). The broadening scope of applications for modeling and simulation in the
Department of Defense is driving a widening range of technologies. The scope of
applications for modeling and simulation include requirements definition and analysis, virtual
prototyping, program planning, engineering design and manufacturing, test and evaluation,
and training and readiness. The approach taken by the technology assessment panel was to
develop a hierarchy of enabling technologies and to segregate them into two categories --
those which are primarily commercially driven and those which are primarily driven by DoD.
Some enabling technology areas fall into a middle area in which both commercial industry
and DoD are investing. The achievement of the following two objectives is of great
importance to the DoD: (1) to correctly identify the key enabling technology areas which
DoD must follow and invest in, and (2) to assess the maturity and to estimate the on-going
investment activity for each technology area.

The Task Force believes that a demanding warfighting customer is essential to
understanding the best use of ADS. Appendix B of this report lists twelve (12) recommended
demonstrations. These demonstrations will provide a catalyst for the DoD and the
commercial community to bring together requirements and technologies that are key to the
future success of an integrated ADS capability.

Appendix C of this report evaluates the requirements of long range sensing and attack
systems that will require integration in the overall analysis process. Integration of these key
systems is important because they observe a wide area of interest to include both friendly and
enemy forces, their coverage transcends all force elements providing important interfacing
capabilities of joint or coalition forces, and they offer the potential for augmenting range
instrumentation and providing ground truth in the teqtL-,g environment.

In this study, the Task Force fully explored all of the terms reference (page iii) and
focused on three key aspects: (1) assessing the impact of ADS on requirements, prototyping,
development, training and readiness, (2) defining new ways to exploit the potential for
convergence of live, virtual, and constructive simulation methods, and (3) providing
recommendations on science and technology initiatives. It is the belief of this Task Force
that ADS technology can greatly improve training and readiness, will help expedite
prototyping, and can transform the acquisition process from within. It is being adopted by the
warfighters but it can be exploited in a much larger context.



These assertions are based on a judgement concerning confidence. The Task Force
has found that the warfighting community has embraced ADS and is extending its utility.
Through its power, the warfighters are applying distributed and multiple simulation methods
to improve planning, training, and mission rehearsal. The crux of the matter is that they have
developed the confidence to use this technology to prepare for the most serious of
circumstances where human lives are at stake. Additionally, ADS technologies can provide
the confidence building needed for the transforming change in the acquisition process.

Five major recommendations for action are contained in the main body of the report,
beginning on viewgraph number 30. Recommendation number two already has been
implemented.
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DIRECTOR OF DEFENSE RESEARCH AND ENGINEERING

WASHINGTON, DC 20301"3010

MEMORANDUM FOR CHAIRMAN, DEFENSE SCIENCE BOARD

SUBJECT: Terms of Reference - Defense Science Board Task Force
on Simulation, Readiness and Prototyping

I request you initiate a DSB Summer Study Task Force to
examine and make recommendations on the impact of advanced
distributed simulation technology on service and joint readiness,
to include an examination of recent and forecasted advances in
large scale simulation technologies that may provide the
capability to simulate a battlefield, including systems which
have yet to be built and tested. The task force should brief its
findings and recommendations to me in August and submit a final
report in October. The task force should be supported by
government advisors from OSD, DARPA, the Joint Staff, and the
Services. Close coupling and active interaction among the three
DSB Summer Studies is necessary to ensure the highest quality
results. Your final recommendations should be structured as a
series of action items, which, if implemented, would achieve the
desired results.

Your examination of advanced simulation technology should
include its application to: requirements definition; program
planning and assessment; design and development of defense
hardware; test and evaluation; operations, mission planning,
dress rehearsal, and after mission review. The focus should be
on understanding and defining ways to exploit the potential of
the convergence of three types of tactical engagement simulation:
virtual (as with SIMNET-like netted simulators), constructive (as
with models and war games.), and live range exercises (as with the
instrumented ranges in the southwest United States).

The task force should assess DoD investments in this type of
technology by examining technology roadmaps and user plans to
exploit and demonstrate this technology, and should provide
recommendations on science and technology initiatives to mature
the technology and its applications. In addition, the Task Force
should explore the use of simulation of proposed prototypes as a
management tool that could potentially shorten the time to
conduct technology assessments and requirements analysis while
also helping the user to determine how best to fight with these
systems and technologies before committing to development.

The task force will be sponsored by DDR&E. Dr. Joseph
Braddock and General Maxwell Thurman, USA (Ret), will be the Co-
chairmen, Colonel Jack Thorpe, USAF, will be the Executive
Secretary, and Commander Steve Wiley, USN, will be the DSB

iii



Secretariat representative. DARPA will make arrangements and
provide funding for a support contractor, should one be required,
and will fund all necessary travel. It is not anticipated that
this study will cause any member to be placed in the position of
acting as a "procurement official" for the purposes of section 27
of the Office of Federal Procurement Policy Act.

Victor H. Reis

iv
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MEMORANDUM OF AGREEMENT
BETWEEN THE

VICE CHAIRMAN OF THE JOINT CHIEFS OF STAFF AND THE
DIRECTOR FOR DEFENSE RESEARCH AND ENGINEERING

ON
ADVANCED DISTRIBUTED SIMULATION APPLICATIONS

1. The technologies associated with Advanced Distributed
Simulations (ADS) provide exceptional potential to improve our
joint warfighting capabilities. ADS applications have been
demonstrated to be useful for training commanders and battle
staffs (e.g., WPC, BCTP), for simulating close combat (e.g.,
SIMNET-T, SIMNET-D), and for joint training in large scale,
world-wide exerc ses (e.g., Ulchi Focus Lens 92). Future
applications can markedly improve requirements definition and
refinement; research, development, and acquisition; test and
evaluation; doctrine and tactics development and assessment;
planning and Courses of Action assessment; training, exercises and
military education. Both prudence and economy dictate that the
United States capitalize on ADS to leverage its defense
investments, and to assure national security in an uncertain
world, despite diminished budgets.

2. To date, ADS requirements have been primarily shaped by DARPA
and its service users. As ADS begins to move out of research and
development, it requires joint direction and sponsorship to focus
and leverage its potential. To that end, the undersigned shall,
commencing in FY 1993, formulate and pursue, with the Services and
Commanders-in-Chief of the unified and specified commands,
demonstration programs to find practical ways in which ADS can
improve development and assessment of joint doctrine, plans,
operations, training and education, and to exploit ADS for support
of research, development, tests and evaluations throughout the
Department of Defense.

SI D:

DAVID E. JEREMIAH VIOR H. REIS
Vice Chairman; Director for

of the I Defense Research
Joint Chiefs of St' f and Engineering
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