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EXECUTIVE SUMMARY

Warfighter M&S Needs Assessment of Space and Naval Warfare Systems Command and Tactical Training Group Pacific

I. PURPOSE AND ORGANIZATION.

The purpose of this report is to provide the Director of the Defense Modeling and Simulation Office (DMSO) with an assessment of our modeling and simulation (M&S) survey of the Space and Naval Warfare Systems Command (SPAWAR) and the Tactical Training Group Pacific (TACTRAGRUPAC).  This Executive Summary is supported by three attachments.  Attachments 1 and 2 provide more detailed results of our survey at both organizations.  The third attachment is a Warfighter M&S Needs Matrix that identifies M&S-related needs in operational functions and technical capabilities, education, and Modeling and Simulation Information Analysis Center (MSIAC) support areas.  This matrix updates the one in the final report of the Calendar Year 2000 surveys, which is cited in the next paragraph.  Results for both organizations may be found under the components for US Navy.
II. INTRODUCTION.

As the focal point for DoD M&S activities, early in 2000 DMSO renewed its commitment to provide real M&S solutions -- true force and readiness multipliers -- to the Warfighting community.  To ensure DMSO was correctly focused, the DMSO Director tasked the MSIAC to survey key M&S practitioners on the staffs of regional and functional Commanders-in-Chief (CINCs) and their Component Commands.  Their purpose was to solicit Warfighters’ M&S needs and problems.  The final report, “Warfighter M&S Needs Assessment of the Unified Commands and Selected Supporting Commands,” dated 17 November 2000, can be found at http://www.msiac.dmso.mil/ms_needs/documents.asp.
Subsequently, the Director, DMSO, tasked the MSIAC to conduct follow-up surveys in 2001 of those organizations missed in the earlier survey.  This follow-up is part of a larger plan to conduct periodic surveys in order to remain current on Warfighter M&S needs.
III. ORGANIZATIONS SURVEYED. 

We surveyed elements within the following organizations:
· SPAWAR

· TACTRAGRUPAC

IV. MISSIONS.

A.
SPAWAR:  Enable knowledge superiority for the warfighter through the development, acquisition and life cycle support of effective, capable and integrated Command, Control, Communications, Computers Intelligence, Surveillance and Reconnaissance (C4ISR), Information Technology (IT), and Space Systems.

B.
TACTRAGRUPAC:  Provide advanced tactical training to warriors in order to improve their proficiency in war fighting and joint operations and also to meet the unified commander's requirements.

V. TOP M&S PRIORITY.
A. SPAWAR:  a fully coordinated, management and development M&S infrastructure.

B.
TACTRAGRUPAC:  a reliable simulation that provides realistic outputs to meet PACFLT training objectives.
VI. SUMMARY OF COMMON WARFIGHTER M&S NEEDS.

A. This section is a summary of the Warfighter Assessment to date.  It incorporates results from this report as well as the composite summary of 13 common Warfighter M&S needs from the November 2000 report and results from the other 2001 assessments.  As an overview, many Warfighters stated that simulation costs are too high and preparation time too long.  They also wanted simulations that are flexible, composable, interoperable, and easier to use.  Users were optimistic that the Joint Simulation System (JSIMS) and the Joint Warfare System (JWARS) will provide needed enhancements, but were concerned that their legacy systems would not be adequately supported while these new systems mature.  Users also noted a lack of information regarding when the new Joint Programs (J-Programs) will be fielded and how the end-user should prepare for deployment.

B. Common Warfighter M&S Needs

1.
Multi-resolution and Composable Simulation Environments -- needed for flexibility and composability in experimentation, analysis, and training.  The fielding of highly reliable and fully functional (e.g., with functionality for realistic air/space operations and attrition, sensors, environmental effects, operations other than war (OOTW), stability and support operations (SASO), special operations, space operations, and transportation) JSIMS and JWARS is needed.  It is essential that new simulation systems be useable in multi-national and coalition environments.  Other examples of needed capabilities include a federation of the Joint Theater Level Simulation (JTLS) and the Joint Conflict and Tactical Situation (JCATS) (in the near-term) and JSIMS/JWARS interoperability.

2.
Ease and Cost of Use -- need to reduce the costs and preparation time for using simulations in analysis, experimentation, and exercising – especially in the areas of database access and development, scenario development, operating, and after-action processing.

3.
Data Availability and Access -- easy access to standardized databases is needed for faster, less costly database development.  A continued emphasis on data standards, authoritative data sources, and promoting ease of access is needed.  Ready available terrain data is considered particularly important.

4.
Common Operational Picture (COP) -- a digital environment is needed, which provides a tailorable selection of tracks and data for simulation use from a common operating picture and is available over real-world communications systems.

5.
Staff Training Support -- M&S tools are needed to orient and train CINC staffs quickly in theater operations and simulation operators in simulation use.

6.
Operational Analysis Tools -- M&S analysis tools are needed for courses of action, operations support, force structure, chemical/biological agent effects, logistics and transportation, OOTW, SASO, counter-drug, and theater engagement programs.  All these are missions of growing importance that are not well-supported by currently available M&S tools.

7.
Interoperability -- improved linkage (networks and protocols) between constructive, virtual and live systems, especially Command, Control, Communications, Computers, and Intelligence (C4I) systems, is needed.

8.
Human Behavior Modeling -- needed to reduce costs and increase fidelity in a wide range of applications.  Individual, group, intelligent agent, cognitive interoperability, staff representation are offered as areas of need for better application of human behavior representation.

9.
Verification and Validation (V&V) Support -- better tools and processes are needed to enhance software and federation composability, mitigate risk in test and evaluation, and provide automation where possible to support V&V in an experimentation environment.

10.
Multi-level Security (MLS) -- needed to facilitate use of simulations in large-scale training exercises and experiments with participants with different clearances and need-to-know as well as in multi-national environments, e.g., a Partnership for Peace (PfP) scenario.

11.
Resource Repositories -- needed to facilitate reuse, improve access, and reduce the cost of models and simulations.

12.
Reach-back Support – because of increased operations tempo, reduced staffs, staff turnover, and increased support costs, Warfighters are increasingly recognizing that organizations will need to "reach-back" to external organizations for surge support and operational and technical M&S-related capabilities not available "in-house."

13.
M&S Education – wide support for M&S current education programs; requests for incorporation in existing staff courses; and requirements for additional courses, e.g., VV&A training; and courses in using fielded simulations.  Warfighters also cited a need for web and CD-based courses.
Assessment Results

Attachment 1
Space and Naval Warfare Systems Command

Mr. Phil Hornick, Deputy M&S Program Manager, Modeling & Simulation Systems Program Office

Ms. Candace Conwell, Chief Engineer, Modeling & Simulation Systems Program Office

CAPT (Sel) Ted Follas, Joint Effects Model (JEM) Program Lead, Modeling & Simulation Systems Program Office

Dr. Jerry Hoffman, Naval Simulation System (NSS) Project Manager, Modeling & Simulation Systems Program Office

LCDR Mike Fitzpatrick, Fleet Liaison, Modeling & Simulation Systems Program Office

Ms. Yuh-Ling Su, Joint Simulation System (JSIMS) Program Lead, Modeling & Simulation Systems Program Office

Mr. Paul Sutton, Interoperability Manager, Modeling & Simulation Systems Program Office

Ms. Nancy LeBow, Enhanced Naval Warfare Gaming System (ENWGS) Project Manager, Modeling & Simulation Systems Program Office

Dr. Larry Peterson, Force M&S/C4I Project Lead for SPAWAR PMW-153 High Performance Computing Programs, SPAWAR Systems Center San Diego (SSC San Diego)

Mr. Chuck Walker, Senior Systems Engineer, Modeling & Simulation Systems Program Office (SAIC Contractor)

I.
General information

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

B. SPAWAR is one of the Department of the Navy's three major acquisition commands

1. SSC San Diego is the Navy's full-spectrum research and development, test and evaluation, engineering and fleet support Center for command, control and communication systems and ocean surveillance, and the integration of those systems which overarch multi-platforms

2.
Command, control and communication modeling and analysis is a formal leadership area assigned to SPAWAR San Diego by the Assistant Secretary of the Navy (Research, Development and Acquisition)

a.
Mission of the Modeling & Simulation Systems Program Office (MSSPO) is to acquire, field, support, and apply suitable and affordable M&S systems to meet Warfighter needs for real-time operations, experimentation, distributed simulation and wargaming, and acquisition analysis

b.
The MSSPO both acquires M&S systems and provides customers with simulation services for a wide range of acquisition, analytical, experimentation, and training purposes

II.
Current issues -- Models and Simulations

A. The DoD M&S Community is working toward standards and standards-compliant products and processes that would simplify and reduce costs for the development, access, and application of M&S, but progress is hampered

1. Efforts of separate Service M&S management offices and numerous working groups across the Services, within the Services, and even within single organizations are difficult to coordinate

a. Significant competition across and within organizations

b. Wide variation in funding (which reflects sponsors’ objectives)

2. Insufficient resources

3. Thus, the following resources and services are not available to the modeler in DoD

a. Standards for model development and documentation

b. A virtual Integrated Development Environment (IDE), which would provide authorized users with access to models, model components, associated documentation, and Verification and Validation (V&V) history

c. A fully coordinated, standardized process for identifying and coordinating ongoing M&S and Test and Evaluation (T&E) efforts

d. Standardized process for formally coordinating M&S requirements among DoD, Joint, and Service organizations (so as to avoid redundancy and even more importantly, to synchronize efforts and reduce risks)

e. Certification standards and training for managers, modelers, analysts, and other simulationists

B. The already-greatly improved DMSO M&S Resource Repository (MSRR) could still be more user-friendly, sporting a more graphical interface and providing better differentiation through more critical, authoritative descriptions of models and tools and data such as environmental

1. Could provide access to or links to certified or authoritative real-world data for use in model validation or scenarios

2. Could improve standard databases of the ocean

C.
Lack adequate infrastructure to conduct distributed exercises and provide decision aids to ships at sea

1. Lack bandwidth
2. Lack interoperability between separate Command, Control, Communications, Computers, and Intelligence (C4I) systems and architectures

3. The High Level Architecture (HLA) will not allow peer-to-peer communications between objects

D.
DMSO could help the DoD M&S Community in requirements validation for all M&S systems

1. Suitable M&S can provide the wrong training if application is not directly traced to training requirements, therefore, DMSO could develop Measures of Effectiveness for training systems

2. DMSO could assist in developing, de-conflicting, and synchronizing not only M&S requirements, but also associated system Concept of Operations (CONOPS)

E. JSIMS fielding is critical to the M&S needs of the Navy
1. JSIMS funding profile does not fit immediate requirements for performance testing to include the Runtime Infrastructure (RTI)
2. DMSO could augment JSIMS performance testing (including RTI) to mitigate risk
F.
Interoperability among databases is difficult

1. Databases have different formats, and thereby are difficult to share

2. Standard databases are not totally adequate to achieve interoperability because data has to be interpreted similarly (syntactical and semantic interoperability)

3. DMSO could sponsor Extensible Markup Language (XML) Schema negotiation and maintenance

G. The Perspective View Generator and Analysis Systems for Unmanned Sensors (PEGASUS) runs slowly when in an HLA federation

1. The RTI is ineffective in this situation

2. DMSO should continue assistance/support/improvements of RTI

H.
Simulations work well with object-oriented databases, but some customers prefer to use a relational database management system, which causes conversion issues

1. Standardization problems

2. Impedance mismatch between the two systems

3. Cost

I.
DMSO could sponsor prototype Graphical User Interface (GUI) development that readily incorporates required DoD standards but allows for quick user input and becomes part of the specification for the actual GUI

J.
Setting up an M&S exercise takes too long

1. Terrain databases take too long to build

2. Generating human behaviors from learned actions is a slow process

3. Generating scenario files is a laborious process 

4. DMSO could sponsor design/development of a Common Scenario File Format (XML-based) that would allow systems to share parts or all of scenarios

III. M&S Needs

A. General M&S Needs

1. A fully coordinated, management and development M&S infrastructure – top priority (but funding by many different sponsors would be major hurdle)

a. Standards for developing and submitting a model to a common-use virtual IDE, which would provide authoritative and well-documented (including user manuals and conceptual model documents) models/data to authorized users as they browse on their SECRET Internet Protocol Router Network (SIPRNET) webs

1) These standards would be employed by developers of new models so that taxpayer-funded models can be re-used

2) The IDE would cover various uses and levels of resolution within the M&S hierarchy by involving new M&S efforts in an architected, evolutionary development of a Joint Synthetic Battlespace (not just the Distributed Mission Training vision, but a virtual repository of documented models and data that are designed to work together or at least to be consistent)

3) The IDE should save countless hours across the Services not only in searching, but also in defending the “authoritativeness” of models

4) V&V history should be associated with each model, as should descriptions of any pre-tested interfaces between models (for example, component models)

b. DMSO provide the infrastructure to support standards compliance testing, interface validation testing, and actual web-based user access to compliant models and data

2. DMSO take the lead in coordinating efforts and resources across T&E and M&S, where opportunities for sharing data collection and maintenance costs are not currently examined or encouraged.  These efforts should often be coordinated/consolidated to reduce redundancy and provide more functionality for resources spent.  (Example:  data collection during Fleet Battle Experiments could be designed in concert with M&S developers, stored in approved XML-schema formats, and maintained for use by both the T&E and M&S community for validation of models and design of follow-on test efforts)

3. DMSO take the lead in formally coordinating M&S requirements among DoD, Joint, and Service organizations so as to avoid redundancy and even more importantly, to synchronize efforts and reduce risks

a. Assist in validating M&S requirements so that M&S applications address specific requirements, e.g., develop Measures of Effectiveness for training systems
b. Support from the M&S management offices of the Services, which would probably benefit from the reduction in confusion

c. Coordinate, de-conflict M&S requirements and associated system CONOPS

4. A fully integrated and robust MSRR that is

a. User friendly, preferably with graphical interfaces rather than all text
b. Stocked with accessible tools that are well-documented and differentiated

c. Has a search function for finding HLA-compliant models, which is easy to navigate

d. Reduces redundancy

e. Facilitates real-time direct access to resources

f. Stocked with certified, standard real-world databases, particularly of the oceans

5. An infrastructure to conduct distributed exercises and provide decision aids to ships at sea

a.
More bandwidth
b. Interoperability between separate C4I systems and architectures
c.
Peer-to-peer communications between objects
6. DMSO augment performance testing (including RTI) for JSIMS

7. Better interoperability among databases (XML-based)
8. Assistance with improving the RTI of PEGASUS when in an HLA federation
9. Investigate issues related to database management for simulations (object oriented databases vs. relational databases)
a. Standardization

b. Impedance mismatch between the two systems
c. Cost
10. Prototype tools for simulation system GUI development

11. Reduce the time preparing for an exercise that uses M&S

a. Preparation time for terrain databases

b. Preparation time to generate human behaviors from learned actions

c. Preparation time to generate scenario files

d. Design/development of a Common Scenario File Format (XML-based) that would allow systems to share parts or all of scenarios
B.
M&S Education Needs

1.
Continue the Modeling and Simulation Staff Officer Course

2.
A DMSO-sponsored, web-based, formally accredited simulation university with courses and certification for managers, modelers, analysts, and other simulationists

3. Web-based courses and certification
C.
DMSO/MSIAC Support Activities Needs

1.
In coordination with the Navy Modeling and Simulation Management Office, improve flow of information on organizational activities and structure
2.
Continue support for Runtime Infrastructure improvements, assistance

Assessment Results

Attachment 2
Tactical Training Group Pacific

CAPT (Sel) David Angood, N6, Amphibious Warfare Syndicate Head

Mr. William Cooper, Director of Navy Wargaming Operations (Titan Systems Corp)

I.
General information

A. Welcomed visit and endorsed DMSO focus on Warfighter needs

B.
TACTRAGRUPAC mission is to provide advanced tactical training to warriors in order to improve their proficiency in war fighting and joint operations and also to meet the unified commander's requirements

1. Improve proficiency in warfare commander planning, decision making and execution and provide advanced tactical training to Carrier Battle Groups/Amphibious Readiness Groups (CVBG/ARG) and their staffs prior to deployment

2. Emphasize integration of weapons employment and tactics platform with force employment in a joint expeditionary environment

3.
Present challenging, current and comprehensive curricula

4.
Serve as a center for excellence in tactical thought and innovation

5.
Anticipate and strive to meet the needs of their customers:  the men and women assigned to the THIRD, FIFTH, and SEVENTH fleets

C.
Curriculum consists of the following courses

1.
Joint Maritime Tactics Course (JMTC)

a. Provide senior command and staff officers (warfare commanders and Captain/Commander staff officers) tactical training to improve their proficiency in war fighting skills in Joint Combat and Naval Expeditionary Operations

b.
Three-week course comprised of classroom lectures, seminar war games, computerized decision aids on desktop computers, and computerized war games on the Enhanced Naval Warfare Gaming System (ENWGS)

2.
Tomahawk Land Attack Missile (TLAM) Tactical Commander Course (TTCC)

a. Instruct senior tactical commanders and their staffs in capabilities and employment considerations for the TLAM

b.
Provides technical and tactical information concerning the capabilities and employment of the TLAM applicable to Tactical Commanders anticipating assignment as Composite Warfare Commander (CWC), Strike Warfare Commander (STWC), TLAM Support Center (TSC), Launch Area Coordinator (LAC), or strike planners

3.
Mission Distribution System Staff Employment Course (MDS)

a.
Provide staff TLAM Strike Officers and their assistants hands on instruction in the administration and use of the Tomahawk Mission Distribution System

b.
Three-day course comprised of classroom instruction, MDS laboratory practicals, and a seminar war game, designed to provide staff TLAM Strike Officers the skills necessary to administer TLAM Mission databases, and perform mission database searches and selection in order to construct TLAM Mission folder packages in response to TLAM Strike tasking orders

4.
Staff Tactical Watch Officer (STWO)

a. Provide mid-grade warfare specialty officers with the tactical and procedural skills required to perform duties as a Task Force/Group Tactical Watch Officer in a multi-threat Expeditionary Force/Group

b.
Three-week course comprised of classroom lectures, seminar war games, and computerized war games on ENWGS

5.
Joint Force Air Component Commander (JFACC) Augmentation Staff Course (JASC)

a. Provides an intermediate refresher course for personnel expected to augment the JFACC in an afloat or shore-based Joint Air Operations Center (JAOC).  Course emphasizes joint air operations planning and execution (integration of forces) and Theater Battle Management Core System (TBMCS) skill refinement

b.
Comprised of classroom instruction, a TBMCS review, TBMCS laboratories, Guidance Apportionment and Targeting/Master Air Attack Plan (GAT/MAAP) planning exercise, Air Tasking Order (ATO) production exercise, ATO execution exercise, and a computer-based air operations wargame

D. Also provides following training

1. To deploying CVBG, ARG, and Marine Expeditionary Units (MEUs) in conjunction with the Expeditionary Warfare Training Group Pacific (EWTGP)

a. EWTGP utilizes both ENWGS (via a dedicated link to TACTRAGRUPAC) and the US Marine Corps Marine Air Ground Task Force (MAGTF) Tactical Warfare Simulation (MTWS)

b. EWTGP hosts a number of specialized courses in the detailed aspects of Expeditionary Maneuver Warfare for US, Joint and Allied forces

c. Wargaming is used as part of the Expeditionary Warfare Staff Planning Course, the Supporting Arms Coordination Course, as well as combined TACTRAGRUPAC and EWTGP wargames

2. Wargaming support for various scheduled events to commands and agencies desiring tailored assistance in exercise planning, operational plans and tactics evaluation, single warfare area training, and specialized training
E.
TACTRAGRUPAC is under operational control of US Pacific Fleet (CINCPACFLT) and also reports directly to Commander Third Fleet (COMTHIRDFLT)

II.
Current issues -- Models and Simulations

A. Uses ENWGS extensively as primary modeling and simulation deployment training vehicle for CVBG training and curricula support, with MTWS used for ARG/MEU Training at EWTGP

1. Supports training objectives for the individual Warfare Commander to the Battle Group level of COMTHIRDFLT, battle group staffs, Destroyer Squadrons (DESRON), Amphibious Squadrons (PHIBRON), ships, and other PACFLT units.  In addition, Allied Forces have utilized ENWGS both in the curricula support arena and pre-exercise operations

a. Training objectives focus on the exercising of command, control and communications procedures; joint tactics; Battle Group Commander and Warfare Commander decision-making capabilities and procedures; and asset allocation and limitations in joint and allied expeditionary warfare environments

b. Training is custom-tailored to the tactical situations and political realities of the players’ or students’ Area of Operations in their upcoming deployment

c. TACTRAGRUPAC personnel develop and program scenarios on site by using a worldwide database to meet each user's objectives
(1) The database is constantly reviewed and updated

(2) Specialized databases are also available for scenarios involving future, postulated, unclassified or generic capabilities
2. Training covers following areas

a. Joint Warfighting and naval concept of joint operational planning

b. Undersea warfare
c. Surface warfare
d. Air warfare
e. Command and control warfare
f. Mine warfare
g. Strike warfare
h. Amphibious warfare
i. Intelligence support
j. Rules of engagement
3. Can be distributed via the Global Command and Control System (GCCS) to export training, but this distributive capability loses the “mentorship” available from “face-to-face” exercises

4. ENWGS is satisfactory for most training tasks, but limitations exist in some areas, many of which would be eliminated or reduced by fielding an ENWGS/MTWS High Level Architecture (HLA) interface

a. Planning of scenarios with MEUs lacks sufficient detail, (but planning is successfully accomplished using MTWS)

b. Asymmetric events can be authentically simulated, but the design process to model these events can be challenging to novice game support staff since it involves very careful incorporation of highly detailed but very small-scale game events into the broader simulation scenario

c. Is not automatically interoperable with other simulations, especially MTWS, although both ENWGS and MTWS can provide Over the Horizon (OTH)-Gold output to a Common Operating Picture (COP) on a GCCS-M system.  ENWGS also has an automatic OTH-Gold input capability

d. Other areas with limitations

(1) Operational
(a) Amphibious Warfare simulation (Logistics, Landing Plan definition, Helicopter operations, etc.)
(b) Close air support missions (although this limitation can be ameliorated by interfacing with MTWS)
(c) Electronic warfare simulation (jamming, spoofing, electronic attack, etc.) and depiction on Player screens
(d) Strike warfare simulation, using both tactical air, joint air, and cruise missiles
(e) Depiction of Mine Warfare (Offensive, Defensive, Hunting, Q-Routes)
(f) Theater Ballistic Missiles (TBM) and defense systems
(g) ATO support
(h) Unmanned Aerial Vehicle (UAV) simulation and land topology symbology
(i) Sensor discrimination and reporting to Players via Automated Status Boards (ASTABs) and Geographical Display
(2) Geographic (terrestrial and oceanic) topography
(3) Player screen manipulation capability that allows for more colors for tracks
(4) Track number designation by Force Track Coordinator simulation
(5) Game Time-tagged communication recording capability (including Chat) keyed to Game History Recording to allow effective After Action Reviews (AARs)
(6) Integration of Network Centric Warfare (“CHAT rooms,” web browsing, SIPRNET, etc.) in support of wargaming and exported training to ships at pier and at sea is growing in importance for normal Fleet tactical operations, implying more integration with training at all levels

5.
Is not compliant with the HLA

B. TACTRAGRUPAC considers it essential that ENWGS funding be maintained to support operations and maintenance of ENWGS until the Joint Simulation System (JSIMS) is delivered and verified as equivalent or better than ENWGS for ongoing warfighter training
1. JSIMS, while designed for large-scale joint exercises, may have initial serious weaknesses in effectively simulating “Enduring Freedom” scenarios that are Special Operations Forces (SOF) and small-unit centric.  Also, JSIMS (as currently developed) can be seen as “Controller” vice “Player” centric, without the high definition Player displays of the Battlespace that are at the core of ENWGS

2. The impacts on fleet training and readiness, should ENWGS funding not be continued until JSIMS matches ENWGS current functionality, would be significant and severe

3. These impacts assume minimal ENWGS hardware and software problems as maintenance dollars are reduced
III. M&S Needs

A.
General M&S Needs

1.
TACTRAGRUPAC must have a reliable simulation that provides realistic outputs to meet PACFLT training objectives – top priority
a. There can be no gap between the use of ENWGS and in the availability of a replacement system to support activities at TACTRAGRUPAC

b.
The simulation must have these attributes
(1) Reliability

(a) System full functionality must be restored within 5-10 minutes or a training event will be lost

(b) Critical that system availability exceeds 97%

(2) Realism:  Outcomes presented the training audience must accurately reflect real-world results congruent with the level of the training audience

(3) Flexibility:  Has the ability to support warfare from small unit operations (“Enduring Freedom” and “Noble Eagle” operations) up to and including theater-level war

(4) Fidelity:  Has ability to provide realistic scenarios that closely emulate the decision cues and tensions of actual operations and must be designed based on the level and type of training being conducted, e.g., plan for deployment of MEUs
(5) Realistic spectrum of detections/engagements/damage and hit assessment for all naval forces
(6) Concurrent 3-dimensional (air/ground/maritime) simulation in all warfare areas capable of and combining live, virtual and constructive simulation from decollate to theater-level applications, e.g., amphibious warfare simulation, better sensor discrimination, close air support missions, improved electronic warfare module, strike warfare
(7) Worldwide maritime and littoral environmental replication and ability to create synthetic geography with a manipulation capability for training effects, including radar terrain-masking models and acoustic profiles
(8) Feedback:  Has the ability to collect data and provide feedback to facilitate analysis of watchstander actions, which includes the ability to replay the simulation to exercise options and varied opposition possibilities and the ability to rerun to analyze tactical decisions and performance.  In a watch team environment, the analysis must include an integrated feedback from all combat systems involved

(9) Digital terrain and bottom contour databases and models to support expeditionary warfare and littoral transition
(10) Fleet-validated performance/reliability characteristics for all US/DOD navigation, sensor, and weapons delivery/weapons models
(11) Distributed Interactive Simulations (DIS)/HLA compliant and capable of interface with joint combat and C4I systems; GCCS, OTH gold and link 11/16 output compatible for afloat training exportability in order that participants are learning tactics in their own C4I/combat systems environment

(12) Full battle group-level voice communications replication plus representative national/theater-level intelligence feeds
(13) Minimum 2000 "plus" independently controllable track (sea/air/land) capacity; 6,000 tracks required for theater-level maritime Combined Joint Task Force/Joint Force Maritime Component Commander (CJTF/JFMCC) operations
(14) Multi-level security capable for simultaneous and parallel cross service operations
(15) Open architecture; object oriented with accessible common object model repository
(16) Variable game rates and time steps; real time plus slow time/fast time at game rates as high as 60:1 and as low as 1:4 with a true "time step" capability to support campaign style higher level wargaming
(17) Rapid post game analysis (AAR) capability based upon continuous record/replay for scenario reconstruction and debriefing; includes concurrent stop-action/instant replay feature for dynamic critique (start/stop/re-start and freeze capability) and inclusion of time-tagged communication replay
(18) Incorporate latest semi-automated forces (SAFOR), intelligent force (IFOR) and command forces (CFOR) technology
(19) Windows technology for flexible display of embedded ASTABs, overlays and formatted message tactical direction/warfare area mission type orders OPGEN, OPTASK, FRAGORD, ATO, Spins, etc.
(20) Connectivity:  Must be integrated so that transmission of a training scenario via media such as GCCS does not impair real-world operations

(21) Interoperability:  Has the ability for afloat simulation systems to be linked with shore-based training facilities in order to distribute school-house-developed scenarios for evaluation, testing and training

(22) Safety:  Has the ability to rapidly identify and resolve potential real world vs. simulated track incidents and be capable of immediately restoring combat systems to operational capability with no residual synthetic tracks in the system

(23) Stand-alone and inter-connectable system for interactive "man-in-the-loop" tactical decision-maker training versus dynamic, intelligent Opposing Force (OPFOR), which includes simultaneous parallel and multi-sided gaming capability

(24) Ease of use, i.e., the ability to provide simple “plug and play” functionality for the system operator to set up and accomplish training.  Simulation systems must be designed with centralized scenario generation, control and reconstruction (SGC&R) capability.  System cannot be so man-power intensive that it takes an inordinate amount of time to build scenarios, input entity changes during game play, obtaining AARs, etc.

2. Make the following simulations fully interoperable:

a.
ENWGS—MTWS via HLA to support better exercise execution between the Navy and the Marine Corps

b.
ENWGS—Battle Force Tactical Training (BFTT) via DIS to support better exportable training to units in-port, thereby allowing training audience to train on the equipment they will use during actual operations.  This system will provide realistic and effective Fleet operator training by allowing the warfighter to train on the same equipment with which he will fight

3.
Maintain ENWGS funding to support operations and maintenance of ENWGS until JSIMS is delivered and tested to validate functionality equivalent or better than ENWGS

B. M&S Education Needs

1.
Maintain Modeling and Simulation Staff Officers Course (MSSOC)
2.
Develop a system for creating M&S professionals within the Naval Officer Corps

C.
DMSO/MSIAC Support Activities Needs

1.
Take direct action to ensure that JSIMS will meet DoD training functionality when delivered
2.
Support the HLA interface between ENWGS and MTWS

The Warfighter M&S Needs Matrix identifies M&S-related needs in functional and technical areas.  The needs are indexed to the taxonomy below, which is used in the DMSO Warfighter M&S Needs Database (WARMOND).

The matrix is cross-referenced to individual requirements for each organization surveyed.  All requirements are keyed to paragraph III (M&S Needs), Attachments 1 and 2.

NOTE:  Appendices refer to indicated command surveys in the final report of last year’s surveys.

Functional Needs

· Training

· Strategic Level Exercises (wargames)

· CINC/JTF Staff Training

· Joint Unit Training

· Operations Other than War Training

· Special Operations Forces Training

· Mission Rehearsal

· Unit Training

· Individual Training

· Analysis

· Operations Analysis

· Course of Action Analysis Tools

· Sustainment Analysis

· Deployment/Redeployment Analysis

· Operations Other than War Analysis

· Concept Development

· Force Analysis

· Systems Analysis

· Acquisition

· Design

· Development

· Developmental Test and Evaluation

· Operational Test and Evaluation

· Common Services

· VV&A/C

· V&V

· Accreditation

· Data Certification

· Help Desk Services

· Reach-back Support

· Repositories

· M&S Education

Technical Needs

· Representation

· Natural Environment

· Human

· System

· Interoperability and Reuse

· M&S - M&S

· M&S - C4I

· Architectures

· Data

· Support Infrastructure

· Networking

· Network Monitoring Tools

· Communications

· Computers

· Security

· Multi-Level Security
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