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EXECUTIVE SUMMARY

This document comprises the Phase 1 deliverable of the DIS Baseline Study which
principally provides year of execution justification and rationale for the FY96 DIS budget. It
also establishes the structure and direction to be followed for Phase 2 of the study.

Phase 1 Findings:

e Analysis of the FY96 DIS MDEP RDT&E program indicates that it supports the
priorities, needs and funding requirements detailed in the DIS Master Plan, Master Plan
Annex, and Modernization Plan. Costs and justifications were reasonably accurate.

e The Functional and Technical Manager programs are virtually identical when
aggregated to the level of the categories (OMA, OPA, RDT&E) used for the investment
strategy but differ significantly from the DIS Master Plan guidance for each category.

e Changes to the structure of DIS MDEP funding (from exclusively RDT&E to a
combination of OMA, OPA and RDT&E) coupled with appropriation specific MDEP
funding reductions have largely negated the effectiveness of program-wide strategic
investment guidance.

e Potential funding cuts make it imperative that an overall program strategy also
include appropriation specific investment strategies for each investment category.

e Potential FY96 funding shortfalls and/or inconsistencies could not be accurately
identified since detailed backup documentation was not available for this study.

Phase 2 Plan:
Major goals of the Phase 2 effort include:

e Evaluate existing DIS requirement directives and identify other user requirements and
functional capability needs in terms of their DIS-applicability and the technologies
required to meet these needs;

¢ ldentify, document, and quantitatively rank technical issues (a needed capability that
cannot be met by current or near-term technology) in terms of their potential utility to the
overall DIS program;

e Provide technical, program planning, and cost estimating support recommendations
to assist the PM DIS in the formulation of a comprehensive, timely and integrated DIS
program management and investment strategy plan for FY97-03.

The Phase 2 effort will follow the same general approach as Phase 1, but with a more

detailed and proactive analysis of requirements, technologies and program planning for
FY97-03.
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. INTRODUCTION AND SCOPE

This document and its related appendices comprise the Phase 1 - FY96
deliverable to the Engineering Change Proposal entitled "A Global Approach to
Achieving Distributed Interactive Simulation's (DIS) Full Potential," dated June 29,
1995, under STRICOM contract N61339-93-K-0001.

Phase 1 is an initial effort primarily focusing on the justification of and rationale
for the FY96 PM DIS Program. It also outlines the structure and direction to be
taken for Phase 2; a considerably more proactive effort applicable to FY97-03.

This document is organized in a “top-down” fashion with increasingly more
detailed information as it is read front-to-back. This method is utilized to facilitate the
maximum use of the reader’s available time and interest level.

Participating organizations involved in the research, analysis and final
preparation of this document include the US Army Simulation, Training and
Instrumentation Command (STRICOM), the Institute for Simulation and Training
(IST) and The Analytic Sciences Corporation (TASC) in collaboration with LORAL
Advanced Distributed Simulation (ADS).

. BACKGROUND

As the Army faces the challenge to maximize the warfighting capability of the
deployed force while operating in a restrained resource environment with
unpredictable threats, the use of simulators and simulation provides potential lower
costs and timely examination of system performance implications.

Through DIS, the Army will use computer-aided engineering to examine
component performance and engineering design to assess the battlefield
operational payoff of conceptual systems and to establish an architecture with
appropriate standards and protocols to permit linkage of different simulation
environments into a virtual world. The use of these virtual prototypes will identify
battlefield performance drivers for critical system design and operations/training
while reducing the cost of operations and maintenance of existing Army weapon
system assets.

The DIS Master Plan (September 1994), DIS Modernization Plan (December
1994), and the DIS Master Plan Annex (June 1995) outlined the Army’s vision and
resource strategy to establish the synthetic battlefield environment needed for an
effective, Army-wide DIS implementation. DIS and its supporting technologies are
still maturing, however. The very nature of DIS indicates the need for a
comprehensive yet flexible program plan to define roles and responsibilities, convey



a logical acquisition and investment strategy, identify integration and leveraging
opportunities, and address program risk areas.

To meet this need, the "Global Approach to Achieving the Distributed
Interactive Simulation Full Potential" effort is focused on the goal of achieving timely,
in-depth, and continuous collection, research, analysis, assessment and evaluation
of all significant aspects of DIS within government, industry, and academia. The DIS
Baseline Study will play an integral first step in achieving this goal.

ilit. PURPOSE

In order to eventually realize the true promise of DIS, the Army must be willing
to make substantial up-front investments in DIS technologies. Prioritization of efforts
and the proper allocation of required yet limited funding resources is key to DIS
success and therefore a major challenge facing PM DIS, STRICOM.

The DIS Baseline Study was undertaken to assist the PM DIS, STRICOM, in
successfully meeting this challenge. The resuits of this study will form the foundation
of a recommended integrated management approach for expanding participation
and exploitation of available resources in the modernization of DIS programs. Major
goals of this effort are to:

o Evaluate existing DIS requirement directives and identify other user
requirements and functional capability needs in terms of their DIS-applicability
and the technologies required to meet these needs;

o Identify, document, and quantitatively rank technical issues (a needed
capability that cannot be met by current or near-term technology) in terms of
their potential utility to the overall DIS program;

e Provide technical, program planning, and cost estimating support
recommendations to assist the PM DIS in the formulation of a comprehensive,
timely and integrated DIS program management and investment strategy plan
for FY97-03.

IV. APPROACH

The DIS Program Baseline effort is designed to provide management insight
into the ability of the technology community to support its user requirements and
functional needs. This approach, pictured in Figure 1, is based upon three principal
tasks in a two-phase effort. One ancillary activity, the DIS Taxonomy, will serve to



develop a common frame of reference and terminology with which to form the
relationship between identified requirements and technology issues.

Because this effort began too late in the FY96 budget cycle to be applied in a
forward, systematic manner, the Phase 1 effort uses elements of this methodology
as appropriate. For example, the largest Phase 1 effort has been to identify,
analyze, and consolidate those requirements underlying the submitted budget.
Other task areas are less complete and have been tailored to the activities that
make up the execution year (FY96), including “by exception adjustments.”

DIS TAXONOMY |=

Y

TASK 1
Requirements Analysis

USER
REQUIREMENTS

B .

TECHNOLOGY FUNCTIONAL
REQUIREMENTS REQUIREMENTS
TASK 2
Technology Assessment
CAPABILITY OF CURRENT
TECHNOLOGY TO SUPPORT
Technology VALID REQUIREMENTS
issues
o
TASK 3 DIS Program
Program Management Management &
Investment
—>‘ — Strategy Plan
REVIEW AND ANALYZE ;
BUDGETARY PROGRAM Recommendations
VS. TECHNOLOGY ISSUES

Figure 1. DIS Baseline Approach



The Phase 2 effort will follow much the same approach, but with detailed
analysis for FY97-03. This methodology will be applied in a logical, systematic
manner with the results of each preceding task directly supporting the task(s) which
follow. Tracking the need for each program element defined as a technology issue
(based upon documented user requirements, functional capabilities, and existing
technology) will support PM DIS in the development of its programmatic, acquisition,
and budgetary plans and in explaining the rationale for these decisions.

In the following paragraphs, the approach taken for each of the three tasks
that make up the underlying methodology for this project is discussed as well as its
individual application to Phase 1 and Phase 2.

A. Requirements Analysis.

The objective of the User Requirements Task is to evaluate existing
requirement directives and identify other applicable user requirements in the
context of DIS applicability and functional capability needs. From this information
will be extracted an integrated set of technology requirements which must first be
met to support the valid user requirements that have been identified.

This complex task is being approached as a two step process. The first step
involves the collection and integration of requirements from all elements of the
user community. For the PM DIS Baseline Study, the “user” community is large
and diverse, including not only the traditional “field soldiers” the functional area
manager (TRADOC) normally represents but also other programs and
demonstrations that will need to use DIS as an enabling foundation. This list,
including over 50 distinct programs (see Table 1, DIS Related Programs), is
expected to grow continuously as DIS becomes more widely available. For
example, a STRICOM requested electronic survey sent to over 4,000 addresses
as a “DIS Master Plan Information Request” revealed several new programs
involving DIS-related technologies (see Appendix 9). An integral part of this effort
is to solicit from the user agencies some type of prioritization of requirements
(integral to the Technology Assessment task). This “user clearinghouse” activity
by the Technical Manager is consistent with the original charter and is the most
unique feature of this program.

The second step of this task involves the translation of the user requirements
and functional capability needs into technology capability “levels.” In making this
translation, it will be found that some requirements are much more technology
dependent (.e.g., the ability to support a given number of players on an exercise)
than others (e.g., updating of core capabilities which are budget limited). An
important part of this effort is to identify those requirements which are and are
not specifically technology driven.




Under Phase 2 of the Baseline Study, the full process described above will
be applied. Under Phase 1, the primary effort has been based upon a review and
analysis of the DIS Master Plan and Master Plan Annex and the identification of
potentially useful programs, particularly the study of four “key” programs:

Battlefield Distributed Simulation - Development (BDS-D)
Synthetic Theater of War - Army (STOW-A)

Anti-Armor Advanced Technology Demonstration (A2ATD)
Warfighter's Simulation (WARSIM) 2000

B._Technology Assessment.

The Technology Assessment task compares the results of the previous task -
Requirements-driven technology capability needs versus current technology
levels - in order to define “technology “issues” which are defined as:

“A needed technology capability (as dernived from a validated
requirement) that cannot be supported by current or near-term
technology.”

In Phase 2 of the study, a formal engineering panel will be formed to assist in
the identification and classification of these technology issues. Once the issues
have been identified and documented, they will be ranked in terms of their utility
to the overall PM DIS program. This ranking will be based upon the functional
user agencies’ ranking of their requirements and upon an assessment of the
number of different user requirements requiring any given technology capability.

For Phase 1, a brief assessment of current R&D needs with respect to the
FY96 budget has been conducted. The basis for this work has been the FY96
Research, Development, Test, and Evaluation (RDT&E) budget plan for DIS. In
addition to this evaluation, the Phase 1 effort includes a commentary on the
technology state of the overall DIS Program and an assessment of existing
CAAN (Combined Arms Assessment Network) sites. While not conclusive at this
point, the information obtained from this analysis is critical to establishing a start-
point for the more in-depth approach that will be taken Phase 2.

C. Program Management.

The final step in the Baseline methodology is dependent upon the output
from the previous tasks, Requirements Analysis and Technology Assessment, to
support the development of a recommended PM DIS program management and
investment strategy plan. This support includes reviews and recommendations
with respect to budgetary issues, and background documentation, justification
and rationale supporting those recommendations.



Muitiple products will be developed to support sustaining analytic efforts in the
future. These will include, but not necessarily be limited to:

e a DIS Requirements Knowledge Base;

e an integrated program plan which shows major milestones for all DIS
related programs and dependency linkages between them;

e a Key Issues/Program Impact Matrix (KI/PIA) which depicts the impact all

technology development programs will have on the resolution of the
technology issues; and

¢ a technology development program strategy which depicts the evolutionary

changes in the level of technology needed by both on-going user
requirements and supportable by R&D efforts.

Phase 1 activities were primarily an “external review” of the FY96 budget that
had already been submitted. Phase 2 will provide a full application of the above
methodology in support of the development of FY97-03 budget proposals with the

ultimate product being a recommended PM DIS Program Management and
Investment Strategy Plan.

V. FINDINGS

This section includes a short summarization of the findings from the initial
analyses of the three principal tasks for Phase 1 of the DIS Baseline Study. A more
thorough, detailed discussion of each task follows this section as Parts 1 through 3.

Appendices attached near the rear of this document consist of additional supporting
material which may be consulted for further information.

A. Requirements Analysis (see Section V, Part 1 for more detail).

Efforts to date are best described as background or preliminary work in
preparation for Phase 2 of the Baseline Study. Although considerable
documentation has been collected on selected primary DIS programs (BDS-D,
A2ATD, STOW-A and WARSIM-2000), the data is insufficient to support a
comprehensive analysis of all requirements for these and other DIS-related
programs. Actions recently initiated by PM DIS to identify points of contact and
sources of more detailed, current information should soon begin to produce
useful data in support of this analysis.

Because of the scarcity and relative age of the documentation obtained
thus far (most over two years oid), the information was not particularly useful in



discerning an identifiable DIS impact in FY96. This task has little bearing,
therefore, on the Phase 1 effort.

Refinement of the taxonomy and design of the Baseline knowledge base
are proceeding and will provide the framework to manage and analyze the
information. Efforts in Phase 2 will focus on gathering and analyzing
requirements data from other DIS-related programs, as well as the principal
programs identified above. The emphasis will be on information which feeds
the taxonomy-driven Baseline knowledge base.

B. Technology Assessment (see Section V, Part 2 for more detail).

Since DIS is not a "system,"” in the traditional sense, the development of
improved capability at the DIS sites has followed a technology development
path rather than a traditional system development path due to the extraordinary
technical challenges associated with producing realistic synthetic
environments. Because of optimistic initial functional requirements and the lack
of engineering expertise in distributed simulations that existed early in the
program, it was not possible to perform the comprehensive engineering
analysis necessary to produce an optimal DIS system. The result is that the
DIS environment appears to suffer from a lack of cohesion. For example, the
proposed expenditures for FY96 RDT&E funds were developed by polling the
engineering expertise available, prioritizing their recommendations, and
selecting those that could meet funding and timing constraints. A new
approach has been proposed (detailed in Section V, Part 2, Technology
Assessment) that would delineate the technical means required to establish the
ability to represent in simulation the combined arms function of a digitized
battalion task force at the core DIS facilities. This approach will be attempted in
Phase 2.

An examination of the existing Core DIS Facilities (CDF’s) [Mounted Warrior
Test Bed (MWTB), Land Warrior Test Bed (LWTB), and Aviation Test Bed
(AVTB)] was accomplished for the Phase 1 effort. Concentrating on capabiiities
currently available and significant achievements accomplished, it was revealed
that some facility improvements are still needed to achieve full capability,
however a wide variety and scope of experiments and exercises have been
successfully conducted at each site. The ability to replicate a “full” battalion
task force to the degree of fidelity required is still a major shortcoming,
however, and will be examined in detail for the Phase 2 effort.

C. Program Management (see Section V, Part 3 for more detail).

Analysis of the FY96 DIS MDEP RDT&E program indicates that the FY96
plan indeed adheres to and supports the intended investment strategies, needs
and requirements of the DIS Master and Modernization Plan documents and



annexes, if not their specific funding prioritization. Furthermore, the analysis
concludes that the Technical Manager's program solidly supports the guidance
of the Functional Manager plans in that they are almost identical. Lastly, an
assessment of the costs included in the RDT&E (R) and Procurement (P)
Budget Justification Sheets (P&R Forms) for FY96 shows that they were
financially accurate, sufficiently thorough and justifiably complete.

It was noted, however, that changes to the structure of DIS MDEP funding
(from exclusively RDT&E to a combination of OMA, OPA and RDT&E) coupled
with appropriation specific MDEP funding reductions have largely negated the
effectiveness of program-wide strategic investment guidance. Potential (and
likely) funding cuts make it imperative that an overall program strategy also
include appropriation specific investment strategies for each (OMA, OPA,
RDT&E) category. This is a fundamental aspect of the Phase 2 approach.

It is too early in the Baseline Study to attempt to draw conclusions
concerning the effect that other DIS-related programs will have on DIS and its
environment. Documentation collected to date on these programs is generally
aggregated at a high level and out-of-date. Detailed status, scheduling, budget
and other current, pertinent data for all DIS-related programs must be
identified, collected and analyzed before the interactions and effects can be
identified. These tasks will be undertaken in Phase 2 of the Baseline Study.



Part 1

REQUIREMENTS ANALYSIS

A. Introduction.

The first priority for the DIS Baseline is to identify the requirements which must
be satisfied by DIS and its environment. These requirements are generated from a
variety of different sources. For example, one set of operational needs was solicited
from users and documented in the DIS Master Plan. Another set, specific to STOW-
A, is documented in the Master Plan Annex. Other requirements are derived from
programs such as BDS-D and A2ATD, which require certain DIS capabilities in
order to execute their plans. Conversely, the same programs that place
requirements on DIS are, in some cases, producing products and results which
satisfy other DIS requirements. The articulation, analysis and integration of these
requirements and DIS contributions are key to the baseline.

B. Scope.

This following pages summarize the work to date and the plan-of-attack for
Phase 2 of the Requirements Analysis task for the DIS Baseline Study. It describes
the methodology being used to capture DIS-related requirements information and
addresses the actions taken to develop a taxonomy for DIS. The taxonomy is a key
component of this task and will address each of the items of information which
should be included in the Baseline knowledge base.

Next, the requirements provided by the Functional Manager in the DIS Master
Plan and its Annex are addressed and correlated using keywords. A discussion of
problems encountered in using these needs/requirements for the basis of DIS is
also included. A summarization of the priorities and other guidance provided in the
body of these plans is followed by the needed technical capabilities identified in the
Modernization Plan.

The information collected to date on DIS-related requirements is then
presented. For those selected DIS programs for which documentation is on-hand
(BDS-D, A2ATD, STOW-A and WARSIM-2000), descriptive information on
technical objectives, exit criteria, schedules, accomplishments, etc. is provided.

C. Methodology.

The systematic methodology developed to document and anaiyze DIS
requirements is shown below in Figure 2 and discussed in subsequent paragraphs.



SELECT BASIC
PROGRAM SET

1
OBTAIN PROGRAM
DOCUMENTATION

PROCESS DIS
MASTER PLAN

REQUIREMENTS |NEX
PROCESS BDS-D

REQUIREMENTS |aTp
[ REQUREMENTS | @ PY
REQUIREMENTS

INTEGRATE DEFINITIVE
REQUIREMENTS 4—\

MAP REQUIREMENTS
ONTO TAXONOMY

TAXONOMY
DATABASE

UNDEFINED
REQUIREMENTS
DATABASE

REQUIREMENTS
DATABASE

Figure 2: DIS Requirements Analysis Methodology

The list of DIS-related programs and projects for baseline analysis was initially
compiled as the 16 Key Integrating Programs and the 8 Key Interfacing Programs
described in Chapter IX of the Master Plan. Additional programs such as Comanche
and WARBREAKER were added to the list to bring it up to date (Table 1).
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Key Driving Programs /1

Combined Arms Tactical Trainer (CATT(CCTT))
Advanced Concepts and Technology Program Il (ACT 1)
Rapid Force Projection Initiative (RFPI)

Anti-Armor ATD (A2ATD)

Battlefield Distributed Simulation - Development (BDS-D)
Advanced Technology Demonstrations (Other)
Warfighter's Simulation (WARSIM 2000)

Combat Service Support Training Simulation System (CSSTSS)
Virtual Brigade

Battle Labs

Louisiana Maneuvers (LAM)

Theater Missile Defense

Directed Energy Weapon (DEW)

Simulation and Time Synchronization

Digitization of the Battlefield

Major Tests

Key Interfacing Programs 2/

Synthetic Theater of War (STOW)

DMSO/AMIP/SIMTECH Projects

Special Operations Forces Inter-Simulation Network/Joint Conflict Model (SOFNET/JCM)
Global Surveillance and Communications (GS&C)

Simulation in Training and Advanced Readiness (SIMITAR)

Joint Precision Strike Demonstration (JPSD)

Joint Warfighting Center (JWFC)

Joint Training and Simulation Center (JTASC)

Other Programs

Comanche

AFS/Crusader

Fires Support Combined Arms Tactical Trainer (FSCATT)
Virtual Proving Ground

WARBREAKER

1/ DIS Master Plan Chapter IX, Page IX-1
2/ DIS Master Plan Chapter IX, Page IX-2

Table 1. DIS-Related Programs




These programs were then reviewed to determine the degree to which each
has affected or will affect DIS. The following thirteen programs were judged as the
most significant to DIS and were selected for analysis as part of the Baseline effort:

Anti-Armor ATD (A2ATD)

Battlefield Distributed Simulation - Development (BDS-D)
Combined Arms Tactical Trainer (CATT(CCTT))
Joint Precision Strike Demonstration (JPSD)
Synthetic Theater of War (STOW)

Virtual Brigade

Warfighter's Simulation (WARSIM 2000)
Comanche

AFS/Crusader

FSCATT

Virtual Proving Ground

WARBREAKER

DMSO High Level Architecture

Because of the short time frame for completion of Phase 1 (the FY96 review), the
list was narrowed to the following four programs for the initial review:

Battlefield Distributed Simulation - Development (BDS-D)
Synthetic Theater of War - Army (STOW-A)

Anti-Armor Advanced Technology Demonstration (A2ATD)
Warfighter's Simulation (WARSIM) 2000

Data collection efforts were then initiated to identify and collect the necessary
documentation for program analysis. A matrix of project information availability is at
Table 2. This matrix shows for each program, the data source(s), the category(ies)
of information available from that source and the date of that source. The order of
programs across the top of the matrix (left to right) indicates the relative priority
given that program for data collection and anaiysis.



Table 2. Project Information Availablility

BDS-D A2ATD STOW WARSIM CATT JPSD WARBREAKER RFPI FXXI Train Commanche AFS/Crusader FSCATT  Virtual PG
Description  Tech Dvipmt Plan Tech Demo Plan ORD (Draf) ORD Aug 93
Sep-93 May-93 Jul-95 Pg1,Al
Pg2 Pg1 Pg1.1

Objectives  Tech Dvipmt Plan Tech Demo Plan ORD (Draf)

Sep-93 May-93 Jul-9%
Pg 1 Pg1,$ Pg11
Purpose Tech Demo Plan
May-93
Pg2
Requirements ORD (Draf) ORD Aug 93
Juk-95 Pg4
Pg4.1

Schedules  Tech Dvipmt Plan Tech Demo Plan Action Plan Jan 83 ORD Aug 93

Sep-93 May-93 Pg10 Pg24
Pgs.6.2) Pg17 ORD (Draft)
Jul-95
i Pg8.1
w
Budgets Tech Dvipmt Plan  Tech Demo Plan

Sep93 May-93
Pg 19 Pg26

Exit Criterla  Tech Dvipmt Plan Tech Demo Plan
Sep-93 May-93
Pg 20 Pg2

Dellverables Tech DvipmtPlan Tech Demo Plan

Sep-93 Mey-93
Pg 14 Pg7.16
Developmental Action Plan Jan 5
Matrix Annex A
ORD (Draf)
Jul-85
Saction B
DIS Attributes Tech Demo Plan
May-93
Pg2
Assumptions Action Plan Jan 95 ORD Aug 93

Pgg PgA4-1



The next step in the requirements development methodology was to identify
the items of information which were required for the baseline in order to associate
requirements and/or deliverables from the various programs to DIS. An initial list of
taxonomies was compiled from the terms used in the Master Plan (Evolving
Technologies and Capabilities and Objective DIS Environment), the DIS
Modernization Plan (Needed Technical Capabilities and DIS Current Assessment)
and the organization of the Workshop on Standards for Interoperability of Distributed
Simulations (Work Groups and Sub-Work Groups)(Table 3). In addition, the
objectives and sub-objectives from the Department of Defense Modeling and
Simulation Master Plan and the Army Modeling and Simulation Master Plan were
incorporated into this analysis (Table 4). From this amalgamation of terms
describing capabilities, technologies, technical needs, work groups, objectives and
objective DIS environments, a first draft DIS baseline taxonomy evolved as shown in
Table 5. This taxonomy will be adjusted during the course of the baseline as
required, and will be used throughout this analysis to describe attributes of DIS.
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Table 3. DIS Master Plan & Modernization Plan Taxonomies

Evolving Technologles
& Capabliities *

Needed Technical Capabllities **

DIS Current Assessment™*

DIS Standards Organlzation

Objective DIS Envl -

1 o | Enh [ Operstions | Enhsncements
DIS Aschitecturs & Networks Aschitecture Open, Object Oriented Sysiem Aschitecture
Aschitecture & V&V
Data Standards Standards Library (Algorithyms, dats, termain, etc.)
Transportable DSI nodes snd on-demand clrcuits
Communication Standards WAN Communications
Software Standards Development
Automated Forces Enhance AF Automasted Forces C Simul 2 b y end tacticelly
Dynamic Environment Upgrade CDFs Continue R&D Dynamic Land, Sea Accurste representation
Terrain (Dynamic & Static) Upgrada CDFs Enh P Bottl Digital Temrain Dynamic termain effected by weather and man
Continus R&D Comslstent and Inlerpretable across sl DIS simulations
VAV Methodology Fully Develop VVEA idy and conf of linked
Reconfigurabls Simulstors Begin Development Moduler, Reconf Sime Reusable simulators (ACR)
VirtuslConstuctive/Livs Linkages Linkage of Dissimilar Sims Live Entity Integration fied ond d
Performance Measures ctiondr ding of events
Coflectrecord actions, events w/ min human action (ACR)
c4l Enhance replicetionin V& C Communications Radle Communicetions Realistic portraysl
Bandwidth to support large number of entities, large exercises
Strategic & Toctical C
Communications Architecture
Instrumentation & Testing
Instrumentation & Training
Estsblish LWTB
Upgrada CDFs Sim Capability
Common Detabase Dvipment
OSF networked to DIS
Develop mutti-evel security Securtty Prolect sensitive uncless, all level of classified
Dusl standardized databases - class, unclass
Complets DIS PDU 2.0
Demo PDUs for egg/disagg
Mgintaln Cefll Interface/Adapter Unit
Prototype Soldier Enhancements
Develop multicasting capebility
Devetop dala P
Continue interop test stda/procd work
DIS Inkrestructure Equipment
Site Operations
System Engineering & mgt
Simulation Mgt
Interface
Elecromagnetic Emissions
Fidedity Requirements
Logitics

* DIS Master Ptan
** DIS Modemization Plan

Represent sll phass of warfers Including OOTW
Standsrd model classes for cross domain use

New sims w/ min software changes (ACR)

Transler maturing design end concept between sims (ACR)
Virtual prototyping for design velidation (RDA)

Virtual factories (RDA)

Reaslistic scenarios for T&E (RDA)

Assesament of soldier-machine performance (RDA)
Use tiva test telemetry for Bnal sysiem evaluation (RDA)
Trein multl echelon, join and/or combined (TEMO)
Exercise all efenents of battis staff (TEMO)

Trein where locaied (TEMO)

Minimize support requirements (TEMO)

Prepare for voice activation (TEMO)

Support virtusl portal to see battiefleld (TEMO)
Automated course-ol-action enalyzer (TEMO)

Rapld end fendly scenario development (TEMO)

AAR capability (TEMO)

Rapid intreoduction of real situaton (TEMO)

Integrate electonically recorded real situation (TEMO)




Table 4. Taxonomy of M&S Master Plans

Objective 1 Objective 2 Objective 3 Objective 4 Objective 5 Objective 6
Develop Common Representation of Representation of Representation of Infrastructure for  Share Benefits
Technical Framework  Natural Environment Systems Human Behavior Dvipr/User Needs of M&S

OSD Master Plan Sub-Objectives /1

1.1 High Level Arch 2.1 Terrain 4.1 Individuals 5.1 Field Systems 6.1 Quantify Impact
1.2 Conceptual Models 2.2 Oceans 4.2 Groups and 5.2 VWEA 6.2 Education

of Mission Space 2.3 Atmosphere Organizations 5.3 Repositories 6.3 Dual-Use
1.3 Data Standards 2.4 Space 5.4 Communications

5.5 Coordination
Army Master Plan Sub-Objectives /2

System Services Terrain Battlefield Algorithms Battlefield Algorityms VV&A
Distributed Simulation Dynamic Environment ~ Acquire, Move, Attrition, Reasoning
> User Interfaces Arm, Fix, Supply, Service, Computer Generated
Data and Repositories C3 systems, OOTW, Forces
Stratagic Activities

Mobilization

Deployment, Redeploy

Warfighting

Sustainment
Cost Representation

1/ DoD Modeling and Simulation Master Plan, June 1994
2/ Army Modeling and Simulation Master Plan, May 1995



ID #

1000000
1010000
1020000
1031000
1040000
1050000
1060000
2000000
2010000
3000000
3010000
4000000
4010000
4020000
4030000
4040000
4050000
4060000
4060100
4060200
4060300
4060400
4070000
4080000
4090000
4100000
4100100
4100200
4110000
4110100
4110200
4110300
4120000
4120100
4130000
4140000
4150000
4160000
4170000
4180000
4180100
4180200
5000000
5010000
5010100
5010200
5010201
5010202
5010203
5010204
5020000
5020100
5020200
6000000
6010000

Taxonomy Name

Data Standards
Terrain Data Standards
Dictionary/Directory Systems
Nomenclature Standardization
Expanded DBMS for Data Providers
Reusable Models and Simulations
Common Data Repositories
Software
Reusable Software Libraries
Hardware
Aircraft Simulators
Standards and Protocols
Aggregation and Disaggregation
Architecture
Automated Forces
Behavioral Models
Communications
Dynamic Environment and Terrain
Digital Terrain
Mobility Modeling
Dynamic Environment - Natural
Dynamic Environment - Man Induced
Instrumentation and Testing
Instrumentation and Training
Logistics
Networks
Multi-Cast Network Standards
Secure Network Standards
PDUs
C4I Information
Radiation
Voice
Security
Multi-Level Security Guidelines
Training Performance Measures
Protocol Converters
Simulation Management
Software
Domain Linkage
Verification and Validation
Fidelity Requirements
Procedures
Infrastructure
Core DIS Facilities
Develop New Sites
Upgrade/Maintain Old Sites
Upgrade Simulators
Upgrade Data Bases
Update Displays
Interface OSF with DIS
Battle Labs
Develop New Sites
Upgrade/Maintain Old Sites
Simulators
Reconfigurable Simulators

Table 5. Draft DIS Baseline Taxonomy
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D. Master Plan and Master Plan Annex Requirements.

Appendix C of the DIS Master Plan documents “Valid Operational Needs by
Functional Area”. These needs were derived from an Army-wide data call in the
summer of 1993. The needs were “validated” by a users group in the fall of 1993.
The Plan lists the needs in two different ways. The first shows 108 “Valid
Operational Needs” administratively numbered from 1 to 189. Gaps in the
numbering system indicate submissions which were rejected as not being valid. The
second method expands on the first, exploding the 108 needs into 230 more
detailed statements of need. The 230 needs are grouped into 7 major categories
(Acquisition, Combat Developments, Operational Analysis, Research and
Development, Terrain, Test and Evaluation, and Training) and 83 General Areas.
This second listing also associates a fiscal quarter deliver date with most, but not all,
individual needs. For purposes of later reference, the 83 unnumbered General
Areas have been sequentially numbered for baseline purposes.

There are several problems which make analysis difficult for these needs:

1. In most cases, needs in the second list of 230 carry the administrative
number from the first list (1 to 189) as a way to track between the lists. This
referencing system is incomplete however, as all 108 administrative
numbers are not accounted for in the list of 230 needs and some of the 230
needs have no reference to the administrative number.

2. A second problem in analyzing this information is that of the list of 108
needs, about 20% are nothing more than the name of a system or
demonstration, i.e.; “Javelin” or “Scout Sensor ATD” and provide no
information on the specific need or needs represented.

3. Still a third problem is the difference in the level of detail among the different
needs. Specificity varies even among the more detailed list of 230 from the

very general “Improve ALSP” to the very specific “10 centimeter (terrain)
resolution”.

4. Fourth, there is no prioritization among any of the needs in either list.

5. And finally, the information is now over two years old.

Another set of needs developed by the Functionai Manager is presented in
Appendix B to the DIS Master Plan Annex. The Master Plan Annex, which is
intended to reflect significant changes in the requirements for DIS since publication
of the Master Plan, specifically addresses three programs; Joint Venture and
Warfighter XXI, programs which “...make extensive use of DIS technology”..., and
Synthetic Theater of War - Architecture (STOW-A), described as “...an important
application of DIS”.
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Represent joint/allied combined arms combat, combat support, and combat service support
Enable constructive entity(ies) to be coincident with and controlied by virtual simulators
Maintain consistency of states, events, outcomes with other simulations within STOW

Maintain identical environmental conditions, both natural and man-made, with other simulations
Connect with other simulations within STOW through the DIS standard protocols

Allow either player-in-the-loop or automated command and control of entities

As a minimum, represent a Bde and lower, with appropriate slice of higher-than-Div

. Be portable across operating systems and hardware platforms

Comply with applicable joint and allied interoperabilty standards, employ DoD symbology
Employ and protect classified information (when necessary) depicting technologies

- Represent capabilities, functions, and interactions using approved/accepted algorithms

Load and modify data bases depicting system, forces, terrain and other model parameters

Collect, synthesize and display simulation-driven data to enable replay and analysis

. Rapid terrain generation capability

Crisis mission rehearsal capability

Means of transmitting selected unclassified pieces of result information from classified events
. Improve semi-automated forces capabilities

Improve entity management

- Develop division level capability (12,000 entities) + OPFOR 28K (i.e., force on force)

Improve V&V of simulation linkages & interactions

. Make CBS DIS compatible

. Develop and improve common terrain for all simulation categories (C,V,L)
. Improve the graphic environment
. Develop capability to aggregate to higher levels
. De-aggregate to lower levels
. Develop capability to compress data
. Improve reliability
. Upgrade STOW components
(Source: DIS Master Plan Annex, Appendix B)

Table 6. DIS Master Plan Annex STOW-A Requirements
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Table 6 lists 28 requirements for STOW-A from the DIS Master Plan Annex
(numbering does not reflect any intentional priority). There is some confusion about
what these requirements represent. The body of the appendix (Chapter lll, para E4)
describes the appendix requirements in the context of DIS as “...representative WF
XX| requirements for STOW-A". The introduction to the appendix uses the words
“..STOW-A requirements ..for ACR domain and the TEMO domain”. These two
statements appear to be in conflict. Additional investigation is required.

The needs/requirements of the Master Plan and its Annex were compared and
contrasted using key words. Keywords were derived from each set of requirements,
then crosswalked between the two sets to infer associations between the Master
Plan needs and the Annex requirements. Table 7 provides the results of keywording
the requirements of the Annex. Table 8 shows the results of keywords applied to the
General Categories of the Master Plan needs.

Located at Appendix 1 is an 18-page analysis which shows the implied
association, or mapping, between the DIS Master Plan needs and Annex
requirements based on this keyword analysis. This mapping was done at the
General Category level rather than at the lower detail of the actual need.

In addition to the needs/requirements listed in appendices to the Master Plan
and Annex, the body of both these documents contain significant documentation of
goals, priorities, investment strategies and other DIS guidance. Pertinent guidance
has been extracted from the DIS Master Plan and Master Plan Annex. Due to the
length of this information, they have been included at Appendix 2 and Appendix 3,
respectively. The DIS Master Plan Annex significantly adds to the guidance of the
Master Plan. However, the only change of substance made to Master Plan guidance
is a reordering of Master Plan priorities 6 (Develop Instrumentation for connectivity
to Testing and Training) and 7 (Evolve PDU’s) in the Annex and the addition of an
eighth priority (Soldier Enhancements).

The DIS Modernization Plan contains a discussion of “Needed Technical
Capabilities” for DIS. These capabilities represent to a limited degree, the technical
solution to some of the Functional Managers requirements. The Modernization Plan
also provides an assessment of the current state of the DIS infrastructure,
operations and enhancements. Inciuded in the assessment is a description of
planned improvements, including (at ieast for part of the infrastructure), expected
contributions to the DIS environment from other programs (Appendix 4). This list of
improvements from other programs will be useful in comparing what is expected
from various programs vs. what the program documentation states will be produced.

The results of the preliminary analysis of these requirements in terms of the
FY96 program are summarized in Section V, Part 3, Program Management.
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Table 7. Key Words From Master Plan Annex
Stow-A Requirements

Rgmnt

Key Words Sorted by Word
3 (linked) simulations
13 AAR
5 ALSP
6 automated c&c
7 bde & lower representation
19 capability for 28K OPFOR entities
19 capability for 40k entities
19 capability for Div level
24 capability to aggregate to higher units
26 capability to compress data
25 capability to de-aggregate to lower units
21 CBS DIS compatible
10 classified information
16 classified information transfer
2 coincident live, virtual, constructive entities
22 common terrain
3 consistent states between simulations
15 crisis mission rehearsal
1 css
5 DIS standard protocols
7 div & higher slice
2 entities
19 entities
18 entity management
4 environmental conditions
23 graphic environment
4 identical environmental conditions
27 improve reliability
9 interoperability standards
1 joint/allied
6 player-in-the-loop
8 portability across hardware
8 portable operating systems
14 rapid terrain generation
15 rehearsal
17 SAF capability
11 standard algorithms
11 standard data
11 standard methologies
9 standard symbology
11 standards
28 STOW
1 support analysis, testing , experimentation
22 terrain
1 testing
28 upgrade STOW components
12 user friendly
20 V&V

Rgmnt
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Key Words Sorted by Ragmnt #
1 support analysis, testing , expermentation

1 css
1 joint/ailied
1 testing
2 coincident live, virtual, constructive entities
2 entities
3 consistent states between simulations
3 (linked) simulations
4 identical environmental conditions
4 environmental conditions
5 DIS standard protocols
5 ALSP
6 automated c&c
6 player-in-the-loop
7 bde & lower representation
7 div & higher slice
8 portability across hardware
8 portable operating systems
9 interoperability standards
9 standard symbology
10 classified information
11 standard algorithms
11 standard data
11 standard methologies
11 standards
12 user friendly
13 AAR
14 rapid terrain generation
15 crisis mission rehearsal
15 rehearsal
16 classified information transfer
17 SAF capability
18 entity management
19 capability for 40k entities
19 capability for Div level
19 capability for 28K OPFOR entities
19 entities
20 V&V
21 CBS DIS compatible
22 common terrain
22 terrain
23 graphic environment
24 capability to aggregate to higher units
25 capability to de-aggregate to lower units
26 capability to compress data
27 improve reliability
28 upgrade STOW components
28 STOW



Table 8. DIS Master Plan Valid Operational Needs
Association to Key Words

Key Word Appears in Requirement #
Terrain 8,21,42,43,45,46,59,70,179
Threat 2,345

DIS Standards & Protocols 1,9,62,65,173,79

Clock 11

Data Compression 12

DIS Architecture 13,50

Reconfigurable Simulators
SAF

Security 23,171,188,189

LAM 51

VVEA 54,74,187

CSs 61132

Environmental Factors 71,112,136,137,178

AAR 67172

Cc2 68

ADT's 139,140,141,142,143,144,145,146,147,158,149,150,
151,152,123,154,155,156,157,158,159,160,161,162,
163,164,165,167,168,170

CIG 75

SEI Support 6

DIS Testbed 10

ALSP 19

WARSIM 2000 20

CSA Seminar 52

Virtual Reality/Prototyping 53

DIS State of the Art 55

Integrate JANUS with DIS 57

JANUS Fast Movers 66

Enhanced Simulators 72

Javelin 93

Bradley Stinger Fighting Veh 94

DIS Interface to A2ATDS 97

Deep Opns Coord Cell 101

Logistics Command System 103

ARWA |nitiative 107

Embed DIS in Lab Nodes 109

Integration of Eagle and SIMNET 110

Embedded Training 113

CC Manpower & Personnel Integration Lab 117

Extended Air Defense Test Bed 120

Breacher 134

Simulation of Hvy Bde Opns 184

14,98,99,100,102,119
15,18,73,185,186

Realistic C4l Nodes in CGS & SAF 185
Vehicle Performance Modeling and VWA 187
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E. Requirements from other Programs.

The needs and requirements found in other DIS-related programs are much
more disparate than those provided by the Functional Manager. As shown in the
Project Information Availability matrix at Table 2, key documentation is available for
four of the first five programs scheduled for inclusion in Phase 1 - BDS-D, A2ATD,
SEP and WARSIM 2000. In the case of BDS-D, A2ATD and WARSIM, the
documentation may be outdated since it was all produced in 1993. STOW-A
documents are dated in 1995. Efforts continue to collect more recent and more

detailed information.

Regardless of the age of the information, much of the descriptive information
concerning technical objectives, exit criteria and deliverables is probably still valid
and is thus included in the Phase 1 report. The major difficulty with the information
presented here is the general lack of specificity. The more detailed information
needed will probably be found in plans and reports dealing with specific exercises
and experiments.

1. Battlefield Distributed Simulation-Development (BDS-D) Advanced
Technology Demonstration (ATD)

BDS-D is the Army's major technology development program in the
area of Advanced Distributed Simulations. The ATD is divided into three
major areas:. Standards and Architecture; Battlefield Representation, and
Battlefield Force. All are essential to achieving a credible, interactive,
synthetic environment that will support the goals and visions of Army
leadership. The purpose of BDS-D ATD is to demonstrate an accredited
warfighter-in-the-loop, battalion level combined arms synthetic environment
capability that will support virtual prototyping, concept formulation,
requirements definition, effectiveness evaluation, and mission area
analysis. The Technical Objectives of BDS-D are:

o Develop and demonstrate an open, object oriented system
architecture for a distributed simulation capability that will be used to link
geographically separated sites into a virtual interactive synthetic
environment.

e Develop and promote Distributed interactive Simulation Protocols and
Standards in support of the system architecture.

e Demonstrate linkages of dissimilar, mixed fidelity simul<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>