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Warfighter M&S Assessment 

US Joint Forces Command, US ARMY TRADOC,    and US Navy COMOPTEVFOR

(Preliminary Report)
19 May 2000

1.  Persons/Places Visited.  US Joint Forces Command,  US Army Training and Doctrine Command,  US Navy Commander Operational Test and Evaluation Force

2.  Dates of Visit.  25-26 April, 1-2 May 2000 

3.  Persons conducting visit.  Terry Moss, John Wrigley and John Tennant
EXECUTIVE SUMMARY

for 

Warfighter M&S Assessment

of the

 US Joint Forces Command, US Army Training and Doctrine Command, and  

US Navy Commander Operational Test and Evaluation Force

I. PURPOSE AND ORGANIZATION OF THIS REPORT

The purpose of this report is to provide the Director of the Defense Modeling and Simulation Office (DMSO) with an initial assessment of our M&S survey of organizational elements in the US Joint Forces Command (JFCOM), US Army Training and Doctrine Command (TRADOC) and US Navy Commander Operational Test and Evaluation Force (COMOPTEVFOR).  This Executive Summary is supported by two attachments.  The first is a Warfighter Needs Analysis Matrix that identifies M&S-related needs in operational capabilities, functional simulation capabilities, education, and MSIAC support areas.  For comparison, the matrix includes data from the earlier EUCOM Warfighter assessment visit.  The second attachment provides more detailed results of our surveys.
II. INTRODUCTION

The Director, DMSO, has refocused his organization's efforts on the M&S needs of the Warfighter.  This new approach is described as the DMSO New Vector and is driven by Joint Warfighter requirements.  To better reflect this approach, DMSO has refocused its efforts on three major thrusts:  (1) meeting the immediate Joint Warfighter's M&S requirements, (2) addressing mid-term M&S enterprise requirements, and (3) meeting longer-term M&S requirements with Science and Technology (S&T) Initiatives.  

To ensure DMSO is correctly focused on Warfighter M&S requirements and problems, the Director tasked the Modeling and Simulation Information Analysis Center (MSIAC) to survey key M&S practitioners on Service, regional and functional Commanders’ staffs and supporting Component Commands.  The purpose of our surveys was to focus on soliciting Warfighter near & mid-term M&S needs.  Although longer-term S&T initiatives are being addressed under a separate effort, we captured these issues if they were provided to us.

III. ORGANIZATIONS SURVEYED

We surveyed elements within the following organizations. US Joint Forces Command including the Director, Joint Training, Analysis and Simulations Center, Joint Warfighting Center, Joint Experimentation Directorate, JTF-Civil Support, and Advanced Distributed Learning Network ACTD; US Army Training and Doctrine Command; and US Navy Commander Operational Test and Evaluation Force.  In all cases we found that the surveyed organizations endorsed to survey and DMSO's refocus on Warfighter M&S needs
IV. ORGANIZATIONAL MISSION

A. US Joint Forces Command (JFCOM):  Maximize America's current and future military capability through joint training, total force integration, and providing ready CONUS-based forces to support other CINCS, the Atlantic Theater and domestic requirements.
B. US Army Training and Doctrine Command (TRADOC):  Access the force, train the Army for war, set the Army's standards and requirements, and command assigned activities and installations. 

C. US Navy Commander Operational Test and Evaluation Force (OPTEVFOR):  Provide an independent and objective evaluation of the operational effectiveness and suitability of naval aviation, surface, subsurface, C4I, cryptologic, and space systems in support of Department of Defense and Navy acquisition and fleet introduction decisions. 

V. SUMMARY OF KEY FINDINGS 

A. Top M&S Priorities of Organizations - JFCOM

1. JFCOM -- JWFC (Director JTASC)

Federate the Joint Theater Level Simulation (JTLS) and the Joint Conflict and Tactical Simulation (JCATS).  JTASC has 3-5 exercises within next 18 months that could benefit from such a federation.

2. JFCOM -- JWFC (M&S Staff)
Multi-resolution modeling -- JTLS and JCATS need to be federated.  JTLS focus at CINC Battle Staff-level does not provide details (resolution) needed in today’s asymmetrical warfare environment.

3. JFCOM -- Joint Experimentation (J-9 M&S Staff)

J95 mission is to support the Joint Experimentation program with model and simulation tools. Their top priority is to have simulations that can represent the synergies of Joint and coalition warfighting concepts.
4. JFCOM -- Advanced Distributed Learning Network (ADLN) ACTD  

Establishing open links between critical tools (reusability and interoperability, link to C4ISR systems and other systems) 
5. JFCOM -- Civil Support JTF

To provide interoperability between JTF Headquarters and subordinate units, allow tracking and command and control of subordinate units, and facilitate sharing of information, their top priority is the need for common picture of the operating environment.

B. Common M&S Requirements - JFCOM

1. Multi-resolution simulations, including a JCATS and JTLS federation 

2. Reduced exercise support costs 

3. Database preparation -- reduced preparation cost and time, better access to civilian and military data

4. Better interoperability - links between constructive, virtual and live systems, especially C3I systems
5. Flexible, reconfigurable, easy to use, quick-turn around simulations  - this is a theme in many Joint Experimentation M&S requirements
6. Multi-level security
C. Top M&S Priorities of Organizations  - TRADOC and OPTEVFOR

1. US Army Training and Doctrine Command (M&S Staff)

Top priority is standardized data tools,  a “one stop shop” for data with easy access consisting of tools to help sort through volumes of data, a structure to verify and implement data standards, centrally managed, and linked to other accredited databases.

2. US Navy Commander Operational Test and Evaluation Force (M&S Staff)

Top priority is V&V support to the program manager -- using simulations in OT&E is viewed as high risk, adequate V&V of simulations helps mitigate the risk.

VI. SUMMARY OF WARFIGHTER ASSESSMENT  FINDINGS TO DATE 

A. This section is an interim summary of the Warfighter Assessment to date.   It incorporates the results from this report and the preliminary report on US European Command (20 April 2000) visits to EUCOM Headquarters, the Warrior Preparation Center, US Air Forces Europe and 7th Army Training Command.  

B. Many Warfighters stated that simulation costs are too high and preparation time too long.  They also want simulations that are flexible, composable, interoperable, and easier to use.   Users are optimistic that JSIMS and JWARS will provided needed enhancements, but are concerned that their legacy systems will not be adequately supported while these new systems mature.  Preliminary common M&S requirements:

1. Multi-resolution and composable simulation environments -- needed for flexibility and composability in experimentation and training.  Examples of needed capabilities include a JCATS JTLS federation or JSIMS JWARS interoperability.

2. Reduce the costs and preparation time for using simulations in analysis, experimentation and exercising -- database access and development, scenario development, operating, and after-action processing. 

3. Better interoperability -- links between constructive, virtual and live systems, especially C3I systems.

4. Human behavior modeling -- needed to reduce costs and increase fidelity in a wide range of applications.

5. Better tools and processes to conduct V&V -- needed to enhance software and federation composability, mitigate risk in test and evaluation, and provide "on-the-fly" V&V in an experimentation environment.

JFCOM -- Joint Warfighting Center

Mr. Steve Moore, SES2, Director, Joint Training, Analysis and Simulations Center (JTASC) 

CAPT John Sokolowski, Deputy for Modeling & Simulation Operations, U.S. Joint Forces Command, Joint Warfighting Center (JWFC)

LTC(P) Martin Vozzo, Chief of Modeling & Simulation Development, U.S. Joint Forces Command, Joint Warfighting Center
Visit with Mr. Moore

I. General information

A. Welcomed visit and strongly endorsed DMSO refocus on Warfighter needs

B. Had no comment on MSIAC support 

II.
Need a federation of existing simulations 

A. The Joint Theater Level Simulation (JTLS) and the Joint Conflict and Tactical Simulation (JCATS) need to be federated now -- TOP PRIORITY
1. JTASC has 3-5 exercises within next 18 months that could benefit from such a federation

2. Given available funding, JTASC could contract for the federation today 

3. Uncertain as to time and money needed to develop the federation

B.
Would also like to see a federation of JTLS and JQUAD (JECEWSI, JCAS, JOISIM, JNETS)

I.  Has perception that MSRR is not proactive in linking its resources with users

Visit with CAPT Sokolowski and LTC (P) Vozzo

I. Multi-resolution modeling -- TOP PRIORITY
A. JTLS and JCATS need to be federated together now

1. JTLS focus at CINC Battle Staff-level does not provide the detailed resolution needed in today’s asymmetrical warfare environment

2. Recommended forming a team from Lawrence Livermore National Laboratory, Rolands Associates, Virginia Modeling and Simulation Center (VMASC), JWFC, and DMSO, as management integrator.

3. Believes the task is relatively easy to do

a. Dr. Mike Petty, Chief Scientist, VMASC, has federated specifically designed HLA medical models

b. Dr. Petty also adapted JANUS to disaster relief 

4. Rough estimate of time and resources -- $1-2,000,000 and one year

B. Would also like to see a federation of JTLS and JQUAD

II. Security issues within a simulation
A. Multiple levels of security (different user levels of classification) vs. multi-level security issues (different classification levels of data used)
B. Believed that multiple levels have been solved to some degree, but the multi-level issues have not been solved, particularly in regards to allies -- mid to long-term problem

III. Human behavior modeling
A. Currently, significant manpower is needed to operate simulations and they usually come from units being trained
B. Better semi-automated agents are needed to reduce simulation operators required

C.
Is interested in the implementation plan from the DMSO Workshop on behavior -- what is being done?  E.g., JCATS current research in human behavior could be used to incorporate automated pilot control.

IV. Parallel and distributed simulations

A. Models have become so complex that multiple computers and processors are needed for efficiency

B. Better HLA RTI is needed to leverage advantages of multi-processors – CAPT Solano at SPAWAR is developing one now

V. Database build efforts


A.
Data base preparation is too time consuming and costly

B.
Recommended expanding the Joint Integration Data Base Preparation System (JIDPS) to other models in the near term

C. JSIMS tools should help solve this problem

VI. C4I Interface

A. Need interface standard for C4I systems to simulations

B. Some standards are available now – Joint Technical Architecture and Joint C4I Architecture

VII. M&S Education

A. DMSO M&S Staff officer course is good

B. However, more technical education is needed for military and government officials responsible for M&S functions -- many of these individuals come from operational backgrounds and have little formal education in M&S

C. They need to know (learned on-the-job now)
1. How to put together an architecture 

2. How to put together a federation 

D. Suggested an enroute joint M&S course for newly assigned personnel
VIII. Model support costs are too high, e.g., MUSE's UAV video feeds can consume a forth of an exercise budget

JFCOM HEADQUARTERS -- Joint Experimentation
Ms. Annette Ratzenberger, Chief, Modeling and Simulation Division (J95), J-9 (Joint Experimentation)

Mr. Jerry Post, Senior Coordinator, J95

Visit with Ms. Ratzenberger and Mr. Post, 1 May 2000

I. General information

A. Welcomed visit and strongly endorsed DMSO refocus on Warfighter needs

B. J9 will initiate a Warfighter M&S requirements survey this summer

1. Will concentrate more on S&T needs, particularly in the training arena

2. Will provide information to DMSO and help them with long-term vision for M&S  

C. J9 mission is to develop, explore and assess new Joint concepts, organizational structures and emerging technologies through a process of discovery, innovation, and experimentation to drive DOTMLP changes that achieve the optimal future Joint Force capability

II.
M&S issues 

A.
J95 mission is to support the Joint Experimentation program with model and simulation tools that: 

1.
Are analytically accurate, flexible, responsive, and user-friendly

2.
Are capable of reflecting future doctrine, organizations and materiel

3.
Represent the synergies of Joint and coalition warfighting concepts – TOP PRIORITY

4. Can be carefully configured to address unique requirements for each concept and event

5. Expand on HLA-based infrastructure to allow:

a. Objects to be rolled into a federation

b. JWARS scenario that can be stopped during a run and the situation used in JSIMS with Humans-in-the-Loop (HITL)

B. Tools needed to support Joint Experimentation
1.
A single simulation environment that could be configured to be

a.
Fast running constructive

b.
Real-time HITL, virtual

c. Multi-resolution

2.
A simulation environment that allows for:

a. Easy and flexible scenario generation

b. Rapid, numerous changes to parameters, doctrine, forces, organizations

c. Scenario sharing across the resolutions

d. One scenario development tool, one AAR tools -- too much overhead in learning and using different simulation tools for these basic functions

3.
Analytic rigor

a.
V&V where possible in an environment in which V&V can be conducted “On-the-fly”

b.
Data and algorithm “pedigrees”

c.
Service “buy-in”

4.
A simulation environment that can be configured as

a. Single processor and/or distributed

b. User friendly and meets DOD standards
C.
New characteristics of the M&S tools needed to solve hard problems

1.
Rapid Decisive Operations (RDO):  move away from purely attrition-based M&S.

a.
Information-based.

b.
Network-centric M&S - logistics & communications.

c.
Organizational issues 

d.
Doctrine as data

e.
“Global” terrain

f.
Joint Logistics

g.
Will to fight - Centers of Gravity

2.
Attack Operations Against Critical Mobile Targets (AOACMT): detailed urban terrain (subterranean)

a.
Realistic civilian vehicle traffic (demographics and numbers)

b
Detailed entities (sensors, Scuds, SAMs) play.

c.
Human-in-the-Loop

d.
Clutter and multi-resolution

3.
MC02 (simulation support to Live Event)

a.
Link to C4I Devices (GCCS & across all Services)

b.
Link to instrumentation systems (no standards)

D.
M&S challenges

1. Multi-Level Security - make security part of the solution instead of disregarding it and making it part of the problem

2. V&V 

a. Certification of readiness to accredit and high cost

b. V&V is different for joint experimentation -- V&V can be conducted as experimentation evolves, required rigor increases as process evolves

3.
C4I - M&S database synchronization and Interface Control Documents

4.
Tactical instrumentation [USMC]

a.
Not facility-based

b.
Not moving with the troops but physically on the troops as part of their experimentation pack

E
JSIMS and JWARS Concerns
1. No Requirement in ORDs to support Experimentation

2. Both programs in danger - not the time to add new requirements
3. All the DOD M&S $$ going to these 2 programs - no money left to prepare tools for Joint Experimentation

4. Need an end-to-end simulation

5. Security taxes

6. Lack of V&V opportunities

7. Lack of emphasis on "jointness" and joint operations

II. Legacy tools

A. Pegasus

1.
Pegasus consists of a sensor federate & 3 service nominated simulations to address the problem of JSEAD

2.
Strong suite of data collection and analysis tools

3.
Will use JWARS when available and appropriate

4.
Use-Cost of Pegasus is about $3.5M/year, leveraging DMSO & Service $$s

B. Joint SAF (JSAF/STOW)

1.
A platform-level resolution simulation is required

2.
Virtual required for the analysis of the doctrine

3.
JSAF can represent future JOINT doctrine, organizations, and technologies

a.
Futuristic C4I devices are easily linked to JSAF

b.
Services (USN, USMC, and USAF) will be using JSAF for experimentation - leveraging dollars. (Estimate $10M/year)

4. JSAF currently requires about $6M/year in sustainment dollars

5. Solution is for USJFCOM and the services to share the costs and leverage each other’s $$ via JSAF Users Group
C. M&S Tool Investment for FY00

1. JCATS

a. Useful for small, Limited Objective Events

b. Cost to J9 in FY00 was $166K to prepare for a 2-4 week experiment on NKT and $18K for event support. (Total: $184K)

2. JFAST

a. PC-based, useful for deployment issues

b. No cost;  unless we enhance to include Air drops ($20K)

3. Extended Air Defense Test Bed (EADTB)

a. Will be used as a quick-turn-around analysis tool running at SMDC

b. Cost in FY99 was $375K including analytical support

4.
Entropy-Based Warfare (EBW)

a. Potentially useful for concept exploration in non-attrition areas such as IS

b. Cost is $100K for “limited use” and $250K to buy for in-house use

c. Army is investing significantly in this tool to support AAN war-games

JFCOM ACTD -- Advanced Distributed Learning Network (ADLN)

Mr. Francis Andy Bowers, Senior Engineer, Advance Information Technologies Center, JWFC Site, The MITRE Corporation

Mr. Kevin Brandt, Lead Engineer-Modeling & Simulations, Advance Information Technologies Center, JWFC Site, The MITRE Corporation
Visit with Mr. Bowers and Mr. Brandt

I.  General information

A. Welcomed visit and endorsed DMSO involvement

B. ADLN Advanced Concept Technology Demonstration (ACTD) vision is to provide the Warfighter a persistent network enabling improved training readiness and operational effectiveness while providing an information operations (IO) environment and reducing operational, deployment and personnel tempo.

1. Military Capabilities Provided

a. Distributed joint training (horizontally and vertically integrated)

b. Reach-back to learning resources & unique expertise

c. Connected (interoperable) ET devices

d. Real-time operational planning

e. Real-time mission rehearsal

f. “Emergency” BW for C4ISR requirements

g. IO environment enabling active information assurance (IA) operations and learning
h. Home station training and expertise
2. CONOPS

a. Establish persistent global connectivity between CINCs, JTF headquarters, participating Services, and Joint agencies to support joint training exercises and to provide access to learning resources

b. Provide JTFs with a reach out / reach back mission support capability.

c. Provide 2 or more adaptive links to coalition forces to support multinational training

d. Enable short-notice distributed mission rehearsal with requisite security.

e. Provide an information operations environment, in which active information assurance can be practiced, assessed and trained.

3. Assessment Strategy

a. Demonstration 1 will be conducted no later than the first half of FY02.  Subsequent phases follow during FY 02 to FY04

b. Demonstrations

Demo 1: Category 3 training, multi-theater

Demo 2: Category 3 training, theater-level

Demo 3: Category 1-3 training, multi-echelon

Demo 4: Category 4 or 5 training, coalition, PfP

4. Warfighter requirement, a global network to provide international interface with U.S. C4ISR systems, is based on the U.S. policy of engagement. 

5. M&S tools can be used to facilitate  the learning and decision-making processes 

6. IO capabilities -- need training to enhance awareness and learn how to use  

7. ADLN can help do multi-echelon training better

8. Leverage off a DARPA information assurance project.

II.
M&S issues 

A. Policy:  Need to define how M&S fits into U.S. engagement strategy. E.g., Should we make JTLS open domain? 

B. Architecture and Interoperability 

1. Establishing open links between critical tools (reusability and interoperability, link to C4ISR systems and other systems) -- sees as a cooperative challenge working with DMSO -- TOP PRIORITY
2. HLA RTI performance on wide-area-networks needs testing

3. Suggested that multi-resolution federations are needed and achievable, e.g., JCATS and JTLS

4. Simulations to help design federations are needed and achievable in the near-term

5. DICOE may not be adequate  -- might need to extended to meet new needs

6. Need to address Cognitive (human to human) Interoperability -- DMSO has focused on technical interoperability in the past

C. Security 

1. MLS -- not ready for prime time -- working around using Distributed Virtual Private Network (DVPN) and multi-security zones

2. HLA lacks embedded security features 

-- HLA "lollipop" approach to C4I interface will not work from a security point-of-view

-- Suggested DMSO sponsorship in the development of an RTI that is data security compliant on a WAN

D. VV&A

1. Software composability

2. Composability of M&S federations

E. Responsiveness to the Warfighter

1. For mission rehearsal the goal is to provide the simulation to the user within 96 hours -- must have network in-place
DMSO is taking the lead in some important projects that improve responsiveness, e.g., MSRR JIDPS

2. JFCOM -- Joint Task Force - Civil Support 
MAJ Mark Middleton, USARNG, NBCR Current Plans, JTF - Civil Support (J-5)

CPT Todd Burton, JTF - Civil Support  (J-6)

Visit with MAJ Middleton and CPT Burton, 2 May 2000

I.  General information

A. Welcomed visit and endorsed DMSO refocus on Warfighter needs

B. Mission:  Plans for and integrates DoD's support to the lead federal agency for consequence management of domestic weapons of mass destruction incidents.

C. Simulations in use 

1. Joint Assessment of Catastrophic Events (JACE)

2. Consequence Assessment Tool Set (CATS) 

3. Hazard Predication Assessment Capability (HPAC)

II.
M&S issues 

A. Need a common picture of operating environment - TOP PRIORITY
1. Need web-based Geospatial Information System (GIS) environment

2. Provides interoperability needed between JTF Headquarters and DoD units and interagency organizations

3. Allows tracking, command and control of DoD resources 

4. Facilitates ability to share information, when desired

B. Commanders need a rough estimate capability for chemical/biological effects in near-real time, high fidelity model is not needed

C. Need human behavior model that can give gross-figure estimates on how a population will react to a mass-casualty scenario

D. Need capability to portray “what if” scenarios

E. Need disease spread model for biological incidents
F. Data base issues -- need support 

1. Civil Databases

-- Accuracy of the civil databases is in question, e.g., CATS data is based on 1990 census, day-time data is not valid

-- High quality data is available from commercial sources

2.    Need database of military location data -- no consolidated source is available

US Army Training and Doctrine Command (TRADOC)

LTC Joe Gallagher, Office of Deputy Chief of Staff for Combat Developments, 

Ms Diane Scharein, Chief, Modeling & Simulation Division, Office of Deputy Chief of Staff for Combat Developments

Ms Leslie Lampella, Operations Research Analyst, Simulations Directorate, Office of Deputy Chief of Staff for Simulations and Analysis

I. General Information

A. Welcomed visit and endorsed DMSO refocus on Warfighter needs

B. US Army Training and Doctrine Command (TRADOC) mission: Access the force, train the Army for war, set the Army's standards and requirements, and command assigned activities and installations

C. Stated that they were essentially interested in M&S for analytical purposes

II.
M&S improvements needed 

A. Standardized tools 

1. “One stop shop” for data with easy access-- TOP PRIORITY
a. Tool to help sort through volumes of data

b. Structure to verify and implement data standards

1)
TRADOC schools currently using different data bases to analyze same concepts

2) Standardization will make the analysis more robust and reliable

c. Centrally managed by TRADOC Analysis Center (TRAC)

d. Linked to other accredited data bases

2. C4I 

a. Seamless integration of live, constructive, virtual

b. SMART C4I Advanced Concept Research Tool (ACRT)

c. Difficulties lie in C4I interface devices and cost

d. Battle labs can define requirements

e. Mr. Hollis has put together a team to examine with focus on battle command systems

3.
Desktop constructive tool

a. Helps Deputy Chief of Staff for Combat Developments (DCD) staff answer initial/basic questions for force design, integration, organization design, 

b. DCD-wide assists in setting standards – environment and initial start point data for performance and behavior

c. Use in ACRT role to reconfigure simulations to analyze dismount, ground, aviation issues)

d. Would feed and receive data from the proposed Data Library

4.
Collaborative tool for

a.
SMART reuse – R&D community (example TARDEC) to Battle Labs (example Fort Knox)

b.
Better business practices

c.
Goal is a virtual conference room

B. Information management 

III.
M&S education

A. M&S education needed in 

1. TRADOC branch schools

2. Project Manager course

B.
Web-based tool

1. Doctrinally correct

2. Policy release across services may be a problem

US NAVY -- Commander Operational Test and Evaluation Force 

Mr. Brian J. Hall, Modeling and Simulation Manager, COMOPTEVFOR

Ms. Jackie Hall, Modeling and Simulation Support, COMOPTEVFOR

Dr. Yeonick OH, Center for Naval Analysis, (Detailed to COMOPTEVFOR)
Visit with: Brian J. Hall, Jackie Hall, and Dr. Yeonick OH on 26 April 2000

I. General information

A. Welcomed visit and endorsed DMSO refocus on Warfighter needs

B. The Navy's Operational Test and Evaluation Force provides an independent and objective evaluation of the operational effectiveness and suitability of naval aviation, surface, subsurface, C4I, cryptologic, and space systems in support of Department of Defense and Navy acquisition and fleet introduction decisions. 

II. Background Information (Extracted from a recent briefing that Steve Whitehead, OPTEVFOR Technical Director, gave at a J9 M&S Technical Exchange)

A.
OPTEVFOR is the Navy’s sole independent agent for operational test and evaluation, adding discipline to the Navy’s acquisition process  
B.
OPTEVFOR Vision: be at the forefront of intelligent incorporation of modeling and simulation into operational testing

C.
M&S does

1.
Supplement operational testing

2.
Gain insight on threats projected/not available

3. Help plan an operational test

4. Gain knowledge

D.
M&S Benefits to OT

1.
Faster, better, payoff in the long run

2.
Increase test planning efficiency

3.
Reduce testing time, resources, and risks

4.
Increase overall system quality

5.
More effective Fleet support

6.
Verify correction of deficiencies

7.
More complete, accurate follow-up analysis

8.
Supplement field data

E.
M&S does not replace operational testing
1.
Limitations of simulations

a. Accurate representation of the environment

b. Accurate representation of the threat

f. Characterization of the system itself

g. Representation of support/ related systems

h. Missile system/ radar/ combat direction system

i. Joint systems

j. Interoperability/ simulation

2.
M&S Challenges

a. Up front costs

b. Perceived risk reduction

c. Requirement for a robust V&V effort

d. Legacy models

e. Early OT involvement to merge M&S requirements to reap maximum benefits

f. Fewer resources

g. More complex systems

h. V&V methodology

F.
Trends in M&S in OT

1.
Increase in use of M&S due to

a.
Fewer resources

b.
Fewer ranges

c.
More restrictions to live fire/live flight

d.
Decreased cost of computing 

2.
Increase in V&V requirements

a.
V&V plans

b.
V&V reports
3. Increase in quality M&S


a. Higher fidelity

b. Robustness

c. “Goodness” of fit

4. Increase in involvement by OPTEVFOR
III. Current M&S needs

A.
V&V

1.
Critical problem – need onsite VV assistance -- TOP PRIORITY
2.
IV&V is useful and needed

3.
View M&S as high risk -- need approaches that manage and mitigate risk

4.
Government provided virtual environments -- generates potential legal issues, e.g, who is liable for system failures if T&E results are developed using government provided virtual environments?

5.
Navy has well defined V&V policies, but PMs don't implement due to lack of understanding of the need, inadequate funding, other demands

a.
Biggest concern is that PMs do not plan early in development to conduct sufficient V&V, then expect the OT&E staff to accept simulations results

b.
PMs generally come from operational backgrounds and lack knowledge of M&S issues, e.g., VV&A issues

B.   M&S education: MSSOC course was good, but need courses specifically focused on the PM.
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