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Appendix A

Assessment Functional Area Plan

Introduction


The Modeling and Simulation (M&S) Functional Area Manager (FAM) for the Assessment Functional Area is the Deputy Chief of Naval Operations (Resources, Warfare Requirements, and Assessments)(N8).  As such, N8 is responsible for coordinating the use of M&S for assessments.  The primary role of M&S in assessments is to support analysis for Planning, Programming and Budgeting System (PPBS) decision making in the following areas: the POM campaign analysis baseline, Joint Mission Area/Support Area (JMA/SA) excursions, the Integrated Resource and Requirements Review Board (IR3B), and the Investment Balance Review (IBR).  M&S should be used to support effective decision-making by providing appropriate analytic tools to the responsible analysts to support assessments, including those associated with Joint Mission Areas and Support Areas (JMA/SA).  M&S must support decision-making through proper analysis; they must not replace decision makers nor analysts.  M&S should assist analysts in seeking further information if current knowledge is insufficient.  The context for M&S in assessments is that decision makers formulate the basic questions, analysts direct the use of M&S and interpret the results of M&S runs, and provide feedback to decision makers on such issues as effectiveness and affordability, and their integration.  Models and simulations that support assessments may be similar or identical to those used in other M&S functional areas (e.g., Acquisition Functional Area: anaysis of alternatives).

Objective

The objective of the use of M&S in the Assessment Functional Area is to support Navy PPBS-related resource allocation decisions with a consistent and integrated framework of models and databases.

Vision


The vision of M&S use in the Assessment Functional Area Figure A-1, is to make analytical products more useful to the supported decision maker.  The usefulness of the products depends upon the credibility of the analysts, data, and models; the flexibility and agility of the process producing the results; and the focus of the analysis on the decision at hand. 
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Figure A-1.  Assessment Area Vision
Goals


The goals for M&S development and use in the Assessment Functional Area include the following:


–  improve support of critical DoN analyses and joint analyses where Navy participates;


–  support DoD-level development of common tools;


–  ensure fiscal responsibility;


–  implement good quality assurance procedures (Verification, Validation and Accreditation (VV&A) for M&S and Verification, Validation and Certification (VV&C) for data);


–  focus on analysis and the analyst;


–  minimize technical risk;


–  enhance rigor in the assessment process;


–  coordinate the use of M&S across the JMA/SAs and in joint collaborative analyses where Navy participates;


–  develop an integrated, agile toolset to support assessment decisions at the highest levels;


–  promote education of proper use of M&S for analysis at all levels for assessment support and decision making, and for theater-level modeling and analysis.

Background


The current capability for N8 to support the assessment process and related M&S includes high quality analyses, productive analysts, and credible models with close ties to physical phenomenology: Joint Littoral Warfare (JLW) subareas (NSFS, MCM, ASW, TBMD, ...), Strike, Strategic Mobility.  The N8 analyst team produces scenario augmentations and alterations required to fill out the operational storyline in sufficient detail for credible analysis, changes to model inputs in minutes or hours, and model runs in all major warfare areas in minutes or hours.


Shortfalls exist.  Human-dominated activities are not modeled adequately: for example, IW, deception, imperfect cooperation among forces; new systems (surveillance, ECM, C4I); ground combat control; adaptive opposing forces (OPFOR); and deterrence of conflict. Warfare areas are not integrated into one architecture. Repeatability in M&S runs is needed, as well as traceability (the audit trail).  CINC exo-model decisions need to be captured.


Data is even more important than models.  The problem of maintaining and managing data is the most important part of the M&S problem.  The Navy is constantly working on data requirements.  Data for Navy models include: physical phenomena, system characteristics, threat and blue force levels, weapons counts, and aggregated detection and weapon effects.  The specific scenario, conops, and assumptions affect data search and selection.

Requirements

Navy requirements for M&S for assessments include the following:  Capture all key areas of naval warfare and integrate their impact into theater results.  Provide quick-enough response to decision makers.  Maximize credibility.  Characterize risk.

Approach


The Navy approach for M&S investment to support assessments is as follows:  Protect analysts’ productivity at all costs.  Improve the tools in the existing set.  Integrate the tools across warfare area, and expand further into key warfare areas.  Participate in other simulation development programs such as the Naval Simulation System (NSS), the Joint Analytic Model Improvement Program (JAMIP), and the Defense Modeling and Simulation Office (DMSO) initiatives.  Furthermore, use an open architecture approach to: 


–  enhance rigor: building an automated, repeatable, traceable process;


–  expand flexibility by identifying the interfaces from mission-level model outcomes to campaign model input, allowing the integration of any mission-level model into the overall architecture; and 


–  make the production of campaign models a more scientific process, while maintaining the ability to embed any mission or engagement model in the process, thus allowing incorporation of the best modeling the industry can provide without sacrificing flexibility.


Develop and implement two modeling suites for campaign analysis (see Figure A-2): 

First: the NSS, with the following attributes:  Mission level, models use of information and awareness in combat, especially combat at sea capable of providing outcomes to populate campaign model in many areas; treats many mission areas within context of C4ISR mission area; and resolution and focus similar to Joint Warfare Systems (JWARS) prototypes, focus on naval engagements.

Second: the Generic Campaign Analysis Model (GCAM) and Integrated Theater Engagement Model (ITEM), with the following attributes:  lower resolution; ability to coordinate and integrate NSS and other models; and ability to generate and analyze realistic campaign situations.


The long term strategy is to integrate GCAM, ITEM, and TACWAR+ into NSS Version 2.0 and subsequent upgrades to NSS.
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Figure A-2.  Campaign Analysis Modeling Suites

Roadmap


The assessment roadmap is as follows.  FY95: Integrate outputs of models by hand.  Every transformation is by an analyst or a stand-alone model.  FY96: Use the combination of GCAM and ITEM as the integration mechanism to reduce the number of steps in the integration process; model every warfare area with more than one model to create tension and assure quality assurance.  FY97-98: Integrate into one model, whichever combination survives.  FY98-03: Transition to JWARS.


This roadmap will be continually reevaluated to ensure success in representing the best interests of the Navy in campaign analysis.  There will be full cooperation and continuous interaction with the JWARS Joint Program  Office to ensure maximum reuseability of NSS components in building JWARS.
Appendix B

Training, Training Systems, and Education Functional Area Plan

Organization


The Modeling and Simulation (M&S) Functional Area Manager (FAM) for Training, Training Systems and Education is the Director of Naval Training, (N7).  N7 is the Navy’s lead for coordinating M&S and defining M&S requirements in support of training within the Navy.  Navy organizations represented within the N7 M&S training domain include those reporting to N7, and organizations outside of N7 including fleet CINC training commands and centers, as well as those that support or resource training or systems including N869, N879, and N889.  Within the Joint and DoD training community N7 is the Navy’s representative for M&S and includes all DoD M&S programs that support joint training.  Coordination of the use of M&S in support of USMC training is separate from Navy training and coordinated through the Marine Corps Modeling and Simulation Manage Office.  The Department of the Navy Modeling and Simulation Management Office will ensure USMC and Navy M&S training efforts are non-duplicative, coordinated and coherent.  

Background


Irrespective of  force structure downsizing and declining resources,  training requirements have increased due to changes in our maritime strategy and increased emphasis on joint training.  Decommissioning of ships, aircraft has reduced available assets affecting not only our ability to meet global presence commitments, but also participation as opposing forces in afloat training.  Concurrent with the downsizing, OPTAR reductions have made it impossible for some units to meet type commanders’ mandated offship training requirements.  Adding to the complexity of the problem, the Base Realignment and Closure (BRAC) process has reduced training infrastructure.  Furthermore, additional training requirements have been imposed owing to our need to operate as a joint force.  Although striving to do more with less, the traditional methods of training are no longer able to meet all demands levied on the system and are changing to meet the new demands.


The solution articulated by the Chief of Naval Operations in December 1991 was to “take training to sea.”  The concept stated simply is that:  “...the ship when properly supported presents the most effective training site for appropriate operational and functional training.”  This concept would enable ship personnel to train using their own equipment which will result in greater efficiency as training is accomplished on the actual platform, vice land-based mock-ups or simulators throughout interdeployment training cycles.


Current Navy training guidance is contained in our “Forward... from the Sea” strategy and the Tactical Training Strategy.  Following the guidance in these strategies, the use of modeling and simulation in training must be able to support and bring about increased readiness in all areas of naval and littoral warfare.  Key to realizing the training vision is using M&S to “properly support the ship.”  Advanced Distributed Simulation has the potential to take training to sea, simulate and stimulate forces and be integrated and operable with present and future platforms and C4I architectures.  The training vision would be supported by a synthetic battlespace.   The existing M&S technologies behind distributed interactive simulations, although relatively mature, are capable today of only supporting at sea training  today on a limited ad-hoc basis.  Continued growth and future advances in computer and communication technologies supporting M&S are predicted and will potentially support an endless realm of applications within training, consistent with Navy training guidance.  


Within the Navy, the present training devices, models and simulation do not fully support the synthetic battlespace.  Development of models, simulation and simulators has been conducted with little regard for networking and interoperability.  Many models have their own separate functional application, have been developed independently, and have not been engineered to a common set of standards.  To realize the Navy training and M&S visions, work towards a synthetic battlespace must be done.    

Goals and Objectives


Navy training is in need of an evolution away from single mission, legacy devices to multi-mission, interoperable systems.  Next generation systems must be capable of meeting the following goals: 


–  provide realistic joint warfare training across the spectrum of armed conflict;


–  provide realistic unit level team and battle group staff training in all warfare areas.

Achieving the above goals will require obtaining the following long term objectives:


–  linking geographically dispersed platforms, mobile and fixed tactical ranges 

and training sites ashore for coordinated training;


–  stimulation of platform sensors;


–  simulation of non-combatants and their behaviors;


–  development of shorebased scenario generation, control, display, reconstruction, and debrief systems with capability to provide real time feedback to afloat units;


–  development of reconfigurable workstation trainers for system training;


–  enhancement of automated decision-making models.

The short term objective is to ensure no loss of current capability.

Requirements

Common to all training M&S development efforts of the future:


–  provide broad spectrum of entity and environmental modeling;


–  interface with fleet operational C4I systems;


–  interface with other component virtual, live, and constructive simulations;


–  employ standard common databases;


–  support variable time and game rates; 


–  and include stop-action-instant replay for pre-on-line and post exercise analysis.

Capabilities Required

The Navy must work with the other Services to integrate the expanding range of missions of the Armed Forces within a common framework-one that supports live, virtual, and constructive M&S capabilities.  This approach has to provide a more disciplined development, better focus, and significant M&S investment economies of scale while increasing both the reliability and the credibility of Navy, as well as other Service, M&S tools.


Investment in M&S must pursue technologies which will allow the Navy to establish a seamless synthetic environment capable of including all combat forces and platforms.  This will require the development of a common architecture compliant with the DoD High Level Architecture, authoritative representations of environments and human behavior, and the full spectrum of naval units and weapon systems simulation and stimulation.


Modeling and simulation efforts must move to an open system environment to allow portability of applications between heterogeneous hardware suites and to facilitate interoperability with the other Services’ present and future force level training systems.  Existing documented, maintainable, portable, Government Off the Shelf (GOTS), or Commercial Off the Shelf (COTS) software packages will be used to the maximum extent possible to satisfy M&S requirements before dedicating resources to developing major system enhancements or new application components.  Program managers will liaise with DoN M&S TSG, in the pre-concept development phase to take advantage of possible leverage opportunities from existing systems and/or ongoing development efforts.

Distributed Simulation

To improve the quality of training, move it aboard ship, and enhance both Service and Joint training interoperability, investment in M&S technology to support Distributive Interactive Simulation (DIS) is required.  DIS technology can be used to enrich the training environment with additional ships, aircraft, and weaponry not available for a live fleet exercise.  As DIS technology matures, it will overcome many of the current constraints of fleet training exercises.


The Department of the Navy cannot afford to continue development of stand-alone training systems.  As training resources decline, DIS will give Navy improved methods to train, extracting the most from declining training dollars.  Investment in DIS-compliant technologies and innovative use of M&S can yield much-needed training efficiencies.


Safety issues are of utmost importance in the design of major fleet exercises.  These safety constraints do not apply to virtual and constructive entities in a DIS exercise.  Limitations on active jamming, wartime reserve frequencies and emitters that may interfere with civilian operations need not be considered in DIS exercise planning.  Water and airspace management issues are simplified, allowing more aggressive tactics without compromising safety.


Another external benefit to the use of synthetic battlespace with DIS is there no impact on the environment.  Virtual and constructive units maneuver where they want without regard to restricted ranges and commercial air corridors.  In addition, the full range of weapons, conventional and mass destruction, can be employed without lasting effects on the environment.   
Fleet and Joint training exercise planners need to use M&S to the maximum extent possible as a force multiplier and to enhance training.  As the Functional Area Manager for Training, Training Systems, and Education, N7 will work with the CNO N8 training codes and fleet representatives to develop and prioritize the use of M&S tools in support of training.

Approach / Roadmap

The Navy strategy for using M&S to support training is to merge M&S tools with existing and future C4I systems and take training to sea.  Two M&S thrusts will be pursued; one supporting training at the unit or platform level and centered around the BFTT and JTCTS programs; the other supporting training at the Joint Task Force or Battle Group Commander level using JSIMS.  Navy emphasis is on necking down existing M&S tools while retaining current capabilities (primarily supported by Research, Evaluation, and System Analysis (RESA); ENWGS, and TACDEW) until follow-on M&S tools (BFTT, JTCTS, and JSIMS) are functional.   

RESA Maritime Simulation replicates Navy functionality in the Aggregate Level Simulation Protocol (ALSP) Confederation of Models used in conducting Joint wargames.  RESA was developed by Naval Command, Control, and Ocean Surveillance Center (NCCOSC) RDT&E Division (NRaD).  NRaD operates RESA and provides support on a user “pay as you” go basis.  RESA will be supported until replaced by JSIMS.  JWFC intends to replace RESA with JSIMS, IOC timeframe 1999.
 
Enhanced Naval Warfare Gaming System (ENWGS) is a CNO N7 sponsored constructive wargaming system.  The computer-based simulation system is designed to provide realistic wargaming in all areas of naval warfare, including tactical, strategic, and theater operations level of play.  The system provides tactical wargaming and decision-making training to battle group staffs and is used as a strategic and operational wargaming and planning tool.  Numbered Fleet Commanders use ENWGS to assess Battle Group/Amphibious Ready Group readiness for deployment during final inport training exercises.  ENWGS also supports training at the Naval War College (NWC); Tactical Training Group Atlantic (TTGL), and Tactical Training Group Pacific (TTGP).  Additionally, ENWGS provides a means to examine the naval component application of existing war plans, crisis action planning, and Joint Task Force (JTF) contingency operations.  


ENWGS is the only CNO sanctioned naval warfare gaming system and will continue to be improved to support Navy training for the near term.  Planned DIS compatibility will permit ENWGS to be used in Synthetic Theater of War (STOW) exercises and USACOM joint training in FY96. The cognitive information processing and decision-making training provided by ENWGS is critical to battle staff and warfare commander staff readiness.  It will remain prominent in fleet training until replaced with an enhanced BFTT to support training provided by TACTRAGRUs and Naval War College.  Until that time, enhancements to ENWGS are required to keep pace with evolving training requirements.  The most important ENWGS improvements are two-way link capability, migration to Joint Maritime Command Information System (JMCIS), and improved DIS compliance.  


Exportability is the highest priority ENWGS enhancement.   Development as a JMCIS segment will give ENWGS a much needed shipboard training capability.  Staffs and ship Combat Systems teams will no longer be tied to the schoolhouse environment.  ENWGS will be able to move towards CNO’s vision of a providing ships with the capability to conduct realistic training on board.  A full two-way link 11 capability will further support this goal.


DIS compliance is required to allow ENWGS to interoperate with other service wargaming systems and participate in Joint training exercises which use the Defense Simulation Internet (DSI).  CINCLANTFLT and CINCPACFLT consider this the highest priority for ENWGS improvement.


Rehost of workstation to TAC-n environment required to complete ENWGS migration to JMCIS.  Completion of workstation software recoding effort was scheduled for December 1995.  However, due to previous budget cuts insufficient OPN remains in FY96 to commence shore training site installations.


Aggregate Level Simulation Protocol (ALSP) is a Defense Advanced Research Projects Agency (DARPA) project in 1990 and operated under DARPA guidance.  The program transitioned to a multi-Service program in 1993 and is now managed by the Executive Agent for ALSP, U.S. Army Simulation, Training, and instrumentation Command (STRICOM)..  ALSP provides a means for multiple service and agency models to communicate with each other in the Confederation of Models. ALSP provides software and protocols used to interoperate simulations. The Navy sponsor is Chief of Naval Operations (CNO) N6.


ALSP is a short-term technological solution to the problem of providing a joint or combined training environment through constructive simulation.  Although a significant technical achievement, its high overhead and limited capabilities of individual models require a more cost efficient solution.


In June 1994 the Services, Director of Defense Research and Engineering (DDR&E), and Director Joint Staff signed a Joint MOA establishing the JSIMS Program Office. Joint Simulation System (JSIMS) is envisioned to become the sole joint training tool for JTF level training to include live, virtual and constructive simulation.  JSIMS will replace ALSP.


JSIMS is a jointly developed common framework to support live, virtual, and constructive simulation, sponsored and resourced within Navy by N7.  JSIMS initial focus is on training at the campaign level and will accommodate requirements to include space, transportation, and intelligence.  JSIMS will permit distributed training for Commanders and Battle Staffs.  Its functionality will meet training objectives based on Joint Mission Essential Task List (JMETL).  Unlike the ALSP confederation JSIMS will extensible to all phases of military operations to include Operations Other Than War (OOTW).


JSIMS will support Joint and Service training, test and evaluation through an infrastructure of battlespace representations, simulation management, and support services with the user through his operational C4I systems.  Populated with live, virtual, and constructive simulations representing service functionality, JSIMS will be distributed so that cohesive collective training can be accomplished despite extended geographical separation of the participants.


To provide a more maintainable system with a longer life-cycle, JSIMS will be developed using modern computer technology, modern software engineering, open system interfaces, off-the-shelf hardware and validated algorithms and databases.  JSIMS will provide world-wide training using their organizational equipment and will reduce the overhead associated with training.


JSIMS will enable the CINCs, their subordinate commanders and staffs to better represent the wide range of situations present in complex regional contingencies.  JSIMS will not be threat specific, rather it is an overall improvement in capability to jointly train and plan against potential threats.  JSIMS will also provide an appropriate joint training environment capable of representing realistic threats and conditions.


JSIMS will provide automated methods to support each phase of an exercise: exercise preparation and scenario development, exercise control, and post exercise review and analysis for joint simulations.  JSIMS will provide users a complete training environment consisting of simulations, data, support functions, and communications.


JSIMS is Navy’s next generation training tool.  It will provide Navy with one M&S training tool for both Joint and Title X training.  JSIMS will replace ALSP confederation and enhance training by overcoming the inherent deficiencies of the confederation.  JSIMS will provide a core of common functions, such as terrain and weather effects, and establish standards for development of air, ground, space, etc. objects to be provided by the Services.  


JSIMS will be configurable for distributed joint and combined training or for single-sited service training.  To this end JSIMS will be interoperable with the Synthetic Theater of War (STOW) architecture.


Battle Force Tactical Training (BFTT) SYSTEM is a CNO N869 sponsored shipboard combat systems stimulation program.  The BFTT program provides realistic joint warfare training; realistic unit level team training in all warfare areas; a means to link ships and submarines together which are in different homeports for coordinated training; external stimulation of shipboard training systems; simulation of non-shipboard forces such as friendly, neutral, and enemy, aircraft, ships, submarines, and weapons.  BFTT uses a distributed architecture in order to integrate existing onboard/embedded/carry-on trainers, and DIS protocols.  BFTT provides ships' Commanding Officers (CO's) and Battle Group/Battle Force (BG/BF) Commanders with the ability to conduct coordinated, realistic, high stress, interactive combat system training.  The BFTT system was developed using an architecture which supports re-use within the Training Modeling and Simulation domain.  The domain engineering and analysis associated with BFTT identified the scenario generation, scenario control, exercise management, display, models simulation and stimulation, standard data access, data acquisition reconstruction, and debrief sub-domains.  Each software component which supports the aforementioned subdomains communicates internally and externally via date elements and PDUs.  BFTT capability is also planned for SSN 688(I) and NSSN Class submarines.  This system/capability is an integral part of the Afloat Training Organizations (ATO) requirements.  Additionally, BFTT and Joint Tactical Combat Training System (JTCTS) together provide an underway training capability for ships, submarines and aircraft.


JTCTS is a CNO N889 sponsored tactical aircraft and range stimulation system.  JTCTS is being developed as the next generation USN/USAF Tactical Training System for proficiency training of aircrew, ship and submarine crew from operator level to large scale joint operations in all warfare areas.  JTCTS will instrument live tactical platforms integrated with real-time virtual simulation to execute individually authored training scenarios followed by complete debrief within 1/2 hour.  JTCTS will support tactics and doctrine development, readiness assessment as well as operational test and evaluation.


JTCTS emphasizes NDI/COTS including software reuse.  Legacy system simulations and software code (from TACTS, BFTT, etc.) will be utilized to the maximum extent practical.


JTCTS will be interoperable with existing fleet range instrumentation and USN/USAF fixed air range infrastructure.  It is exploring possible interoperability with ground force instrumentation as a growth option.


JTCTS databases will be developed under Naval Warfare Tactical Database (NWTDB) standards essential for achieving the common system process required to support joint “C4I Warrior” and Navy Copernicus efforts to unify themes and principles to achieve global, reliable, secure, affordable and responsive C4I interoperability.


JTCTS will directly support documented USN/USAF training strategies including USN Tactical Training Strategy (TTS) by providing training of all types at all levels - basic through advanced and deployed.  JTCTS will support distributed training at various geographical sites and will be fully interoperable with joint forces.

Exercise Coordination

The Naval Doctrine Command will assist in the coordination between the appropriate training agency and training support agencies in the development of overall exercise plans and scenario preparations. They will act in this capacity until TRALANT and TRAPAC standup exercise M&S support centers.
Appendix D

T&E Functional Area Plan

Organization


Navy Test and Evaluation (T&E) is directed by Chief of Naval Operations, Director, Test and Evaluation and Technology Requirements (N091).   N091 establishes policy governing the conduct of T&E throughout Navy and oversees the use of Navy owned Major Range and Test Facility Base (MRTFB)s.  N091 has direct liaison with Navy operational testers represented by Commander, Operational Test and Evaluation Force, and Director, Operational Test and Evaluation (DOT&E).  N091 is the Modeling and Simulation (M&S) Functional Area Manager (FAM) for Test and Evaluation.  N091 is responsible for developing and maintaining the Navy T&E M&S Master Plan.







Objective / Goals


Navy’s T&E M&S objective is to support a changing acquisition process by integrating traditional testing and evaluation processes across a product’s lifecycle.  This will be accomplished by establishing a Joint Synthetic Test and Evaluation Battlespace (JSTEB) to test virtual system prototypes.  Involving the warfighter and other decision makers early in the design process is crucial if we are to continue to build high quality systems under increased budgetary constraints.  We must effectively use M&S in T&E applications to improve product quality and functionality, reduce risk and enhance performance assessments.  


To support this objective, Navy T&E has established the following short and long term goals:

Short Term T&E Goals


–  adopt M&S as a tool for improving RDT&E;


–  precisely assess the performance of warfare systems;


–  provide realistic combat and geophysical test environments;


–  reduce / eliminate limitations of scope (LIMSCOPES) in operational tests;


–  perform T&E M&S cost-benefit analysis; define required metrics to perform analysis;


–  continue to influence the definition of the verification, validation and accreditation process;


–  provide policy guidance for M&S planning in T&E Master Plans (TEMPS).


–  reduce live developmental/operational test data requirements by using M&S.

Long Term T&E Goals


– provide affordable testing;


– determine optimal live range / virtual range mix;


– promote confidence in M&S for operational testing and evaluation (OT&E).


– ensure M&S applications, databases, and standards provide appropriate commonality between M&S efforts;


– provide RDT&E support infrastructure to test real or modeled systems;


– ensure M&S investments are commensurate with return on investment;


– leverage opportunities for joint/cooperative M&S development.

Background

Countries world-wide have gained greater access to high-quality western and former Soviet weaponry.  The threat facing U.S. and coalition forces is broader, more sophisticated, and more unpredictable than it has been in the past.  Economic pressures in the U.S. have resulted in a steadily declining defense budget forcing reductions in new system acquisition and the downsizing of our military force structure.  The competing factors of less money versus increased readiness have forced DoD to look for strategies to build better, more technologically sophisticated systems cheaper and faster than ever before.  As a result, acquisition streamlining initiatives are being implemented.  However, these reforms rely heavily upon the traditional acquisition process; given the current fiscal environment refined traditional processes will not free-up sufficient resources to meet readiness and force structure requirements.  Today, the time from system concept to initial operational capability is typically twelve to fifteen years.   Developmental testing and evaluation (DT&E) does not begin until the fifth year; OT&E — warfighter-driven — does not begin until the tenth year.  Important design decisions are made based upon the performance of a hardware prototype in the DT&E and OT&E phases.   


The traditional BUILD - TEST - FIX - TEST... T&E process is inherently inefficient because changes in the design during DT&E and OT&E require costly modifications to a hardware prototype.  Relatively minor design changes can significantly impact a program’s budget and its ability to meet important milestones.  Late design changes in the current fiscal environment will result in less than optimal system performance.  The required reductions in acquisition cost and  time can only be achieved by thoroughly testing a design early in the acquisition process  — before hardware is built.  The traditional process of  compartmentalized DT&E and OT&E must be exchanged for one that integrates multiple, early iterations of developmental and operational testing.


The proposed MODEL - TEST - MODEL... - BUILD T&E process is achieved by using a virtual prototype, in lieu of a physical prototype, for test and evaluation of specific system characteristics.  Virtual prototypes afford the following advantages, they can be:  produced quickly and at a relatively low cost compared to physical prototypes, endowed with characteristics for which technological solutions are not at hand and without the expense of achieving the technical solution, operated by the user in advance of committing funding and large development programs to produce a physical test article.


In conjunction with virtual prototypes, the acquisition process requires synthetic environments that represent activities at a high level of realism from simulations of theaters of war to factories and manufacturing process.  This synthetic environment is called the Joint Synthetic Test and Evaluation Battlespace.  It consists of simulations of components of  an actual combat environment to emphasize subsystem optimization and integration, and allow warfighter assessment of the capability.  


The understanding of weapons systems and their capabilities gained as a result of using the MODEL - TEST - MODEL... - BUILD process will enhance the fundamental understanding of systems, subsystems and manufacturing processes; make it easier to optimize designs for performance, producibility and affordability; and greatly accelerate the production of new combat systems.

Requirements


Principal challenges of synthetic environments and virtual prototypes include creating environments that are meaningful and realistic to human participants; having computers accurately represent human behavior; creating environments that accurately describe real-world places; and connecting nationally/globally distributed sites economically. Meeting these challenges requires new investments in M&S in the following areas:  

Identification of current and emerging functional area M&S requirements


Communications / network infrastructure.  Multi-level security; flexible, reliable connectivity; dynamic bandwidth allocation; stable, deterministic network latency; cost-effective; interface to live ranges and live assets--avoid niche standards, interfaces, and protocols.


M&S interoperability.   Common, open M&S architectures; HLA compliance; DIS compliance; diverse set of standard virtual environments; interoperability with select legacy models and simulations; interoperability between live and virtual assets.  Requires interfaces to other focus areas (assessment and training).


Verification and Validation Accreditation and Certification. Build confidence into the process early.  The process is documented and conforms with DoD/Navy standards.


Integrated, real-time simulation environment.   Supports hardware-in-the-loop (HITL) and man-in-the-loop (MITL); various simulation engine paradigms (synchronous, event-driven, time-stepped); single- and multi-processor capable; single- and multi-site capable; advanced simulation/stimulation capabilities; high quality, multi-spectral imaging.


Common shared resource repository.  Promote model and data reuse.  Compel community contribution.  M&S Resource Repository (MSRR) compliant.  Entries must be appropriately verified, validated and controlled.


Upgrade compatibility.  Models and simulations we develop now should be useable in the future.  This includes a clear upgrade path as technology and  knowledge grows.  Support legacy models until suitable replacements are developed.  Maximize use of open architecture.


Demonstrable return on investment.  Any development effort must make sense financially.  We can no longer afford to build things simply because they are good ideas.
Approach / Roadmap

Interconnect a subset of existing validated simulation resources.  Integrate, as appropriate, and employ communications protocols and M&S interoperability standards developed by OSD and DIS and which comply with the High Level Architecture developed by OSD.  Comply with any data standards developed by OSD. Use the Virtual Test and Training Range (VTTR) Program, an OSD Central Test and Evaluation Investment Program (CTEIP), to develop and deploy a core national test and training range capability or “Joint Synthetic Test and Evaluation Battlespace” which allows total immersion of real or virtual systems into an environment that represents real world and enhances concurrent engineering techniques.


The Air Force is developing a modeling system called the Joint Modeling and Simulation System (J-MASS).  OSD recently directed the tri-service acquisition and T&E communities to construct a plan to form a joint program office for J-MASS.  Navy T&E is evaluating J-MASS to determine if it is an appropriate tool for Navy to support.  The Air Force J-MASS program office will deliver an initial, limited capability version of J-MASS in late FY96.

Actions


Develop virtual prototypes, useable over a system’s lifecycle, in lieu of physical prototypes.  Target funding in this area.


Establish an M&S infrastructure responsible for data communication standards and develop brokering tools for cost effective data communications.


Promulgate the Navy instruction VV&A for final comment.


Continue to leverage OSD and other service funded projects such as VTTR, J-MASS and TENA.

Appendix E

Doctrine Functional Area Plan
Organization


The Department of the Navy Modeling and Simulation (M&S) Functional Area Manager (FAM) for Doctrine is Commander, Naval Doctrine Command (NDC).  NDC is the DoN lead agency for doctrinal disciplines in models and simulations representative of naval forces, capabilities, and operations, current as well as projected.  USMC ground and air operations independent of U.S. Navy operations fall under the responsibility of the Commanding General, Marine Corps Combat Development Center (MCCDC), and the Marine Corps Modeling and Simulation Management Office (MCMSMO) under MCCDC.  The Department of Navy Modeling and Simulation Management Office (DONMSMO) will ensure doctrinal matters in M&S are coordinated and not duplicated between the Navy and Marine Corps. 

Background

Upon establishment of the Naval Doctrine Command, a dedicated effort was initiated to identify effective simulations for the assessment, evaluation, development, and testing of Naval Doctrine and Concepts.  A review of existing simulations showed that a wide variety of theoretically based simulations were being employed with little or no regards for an authoritative common frame of reference for either physical or behavioral models.  Traditional legacy aggregated models and simulations paid insufficient attention to representation of behaviors as a factor in the outcome of interactions in simulation.  This apparent disregard was not due to a lack of understanding of simulation but rather an inherent limitation of technology of the 1970’s and 1980’s.


Doctrine development requires a high degree of granularity within a simulation's representation of physical and behavioral models, representation of C4I systems and structures, the capability to interface with live platforms and systems, and provisions for operations within a robust joint environment.  Behavioral models in military simulation describe the doctrine, tactics, techniques and procedures of force unit representations.  When simulation within the DoN is viewed as a single process of the life cycle of platforms and weapons —from assessment and acquisition to training— the need for authoritative and consistent doctrinal application becomes apparent.


Authoritative representation of tactics and doctrine is a compelling requirement.  Today, tactics and doctrine are just beginning to be expressed and represented in simulation by software engineers and technicians.  Unfortunately, the majority of efforts today in this arena are completed by program development technicians.  Technicians express doctrinal actions based on their own research and interpretation or as related to them by arbitrary Subject Matter Experts (SMEs).  As these doctrinally defined simulations proliferate throughout the DoN, the arbitrary authority, by which behaviors are defined, lacks consistency in representation within and across the focus areas of assessment, acquisition, and training.  Lack of consistency will degrade the ability of the DoN to authoritatively field new systems, properly organize the force structure, and train with confidence in superiority to changing world conditions and politics.

Goals and Objectives


DoN M&S requires effective doctrinal and conceptual development tools and rigor in simulation development in all support areas to eliminate inconsistent, non-authoritative representations across the spectrum of application.  Next-generation simulations must be able to consistently represent capabilities, whether in acquisition, assessment, or training.  Proper application of doctrine to naval representation is essential in meeting overall DONMSMO objectives of authoritative representations based on a common frame of reference.  Doctrine objectives, therefore focus in two distinct areas:


—  simulation based tools to support doctrinal and concept evaluation, development, assessment, and testing, and; 


—  a process to support development of authoritative representations of naval forces and capabilities in M&S.

Long term requirements to meet these goals include:


—  a simulation system to support doctrine and concept development, assessment, and testing;


—  a Navy standard, and authoritative Conceptual Model of the Mission Space (CMMS) within which all future simulations will be derived and developed;


—  a central repository of current CMMS data;


—  a standard VV&A process and central authority for validation of tactics and doctrine of naval representations in simulation.

Requirements

A simulation system to support doctrine and concept development, assessment, and testing.


As supported in the background above, the doctrine and concept development process has the need for highly granular simulations with representation of tactics, techniques and procedures.  This requires "intra"-representations of C4I systems as well as "inter"-faces with live C4I systems.  The capability to interface with stimulation to live platform systems in the context of BFTT and JTCTS programs is assessed as an additional requirement.   Current legacy systems such as ENWGS have proven to be ineffective in supporting the doctrinal processes.  


A battlelab concept based on core capabilities produced in the Kernel Blitz '95 effort at FCTCPAC will enable both doctrinal and conceptual experimentation, development, testing, and validation without impacting live at sea forces undergoing valuable and limited training opportunities.  This concept retains the capability to provide insight and understanding of current operational problems.  By interfacing with human players on actual warfighting equipment and correctly emulating command, control, communications, commuters, and intelligence systems, this approach provides a laboratory in the true sense of the word.  The added benefit of interfacing to live forces can provide increased fidelity and an improved testbed.


Current programs in the Battle Force Tactical Training Program (BFTT), Joint Tactical Combat Training System (JTCTS), and JSIMS provide all of the above criteria.  Because of the cost of building a one of a kind system to support the doctrine and concept development process, support will be derived from existing programs and infrastructure supplied through these programs.  Additional capabilities such as the WISSARD laboratory will provide major infrastructure to the M&S needs of doctrine process.


Based upon the pragmatic realities of current budgetary limitations, direct funding to support doctrine tools is not requested.  In order to ensure NDC will enjoy the capabilities it requires from future training systems, NDC will continue to interface with developers and support the development process of future training systems.


A Navy standard and authoritative CMMS from which all future simulations will be derived.

The DoD Modeling and Simulation Master Plan dictates the creation of a Conceptual Model of the Mission Space (CMMS).  In the DMSO view, CMMS is intended to be a standard description of the entire domain of operations under the scope of Joint Mission Essential Task List (JMETL).  For each component of the domain, it provides a physical and behavioral description of systems and mission tasks.  It is being created to support development of simulation systems from a common functional and authoritative description.  In essence, it defines, who we are, what we do, and how we do it.


The Naval Conceptual Model of the Mission Space will strive to define the standard for the way naval forces generically execute operations and capabilities.  It will, through a programmatic approach, define the entire domain of Naval Operations and be an authoritative document, fully traceable to codified publications or authoritative commands such as the Navy's Tactical Warfare Centers of Excellence.  The Naval Conceptual Model of the Mission Space should be the guiding data from which all naval models and  behaviors are derived.  It begins the process of providing a common frame of reference for all naval models.


The Conceptual Model of the Mission Space is the source document for the Knowledge Acquisition/Knowledge Engineering (KA/KE) process of simulation and model development.  This one-time endeavor to create an initial authoritative CMMS document and database ultimately will save developers the resources of both time and money in the simulation development cycle as the need to individually produce the information in this document for each new simulation or model will no longer be necessary.  After initial and complete development of the CMMS, an upkeep effort to maintain the data in current status will be required.


A central repository of CMMS data and associated behaviors traceable to written and published doctrine.

In order to make a CMMS standard useful to the M&S community, it must be maintained in a current status and made easily available to the M&S community.  Therefore, it will be maintained in electronic format retrievable to developers "on line" as network security systems will allow.  As parts of this repository will be classified, access to the data will have to be allowed for in unclassified and classified formats. 


A standard VV&A process and central authority for validation of tactics and doctrine of Naval representations in simulation.

To insure consistent representations of naval operations and capabilities, a methodology must be developed to validate models and simulations for accurate representation.  Use of standard models and data will not in themselves insure consistency, but will simplify the process.  Varying degrees of resolution in data, differing data sources, and object model attributes will ultimately alter common models.  The process must also be affordable and timely.  Because a CMMS will provide a standard for all developers and is the basis for the KA/KE process, verification and validation will become more closely alike from model to model and simulation to simulation.  Verification and validation of algorithms and level of resolution of standard data will become the real issues in VV&A.  Standard V&V processes, data certification, VV&A reporting formats and focus area proponents will be required to effectively manage the VV&A policy and process.

Appendix F
Logistics Functional Area Plan
Organization


The Modeling and Simulation (M&S) Functional Area Manager (FAM) for Logistics is the Deputy Chief of Naval Operations (Logistics) (N4).  As such, N4 is responsible for coordinating logistics M&S use within the DoN and representing logistics M&S interests to NAVMSMO and within the joint and DoD arenas.

Mission

The mission of Navy logistics is to provide and sustain operational readiness by providing the right support to the right place at the right time.


The mission of Navy logistics M&S is to support the warfighter, through both operational and acquisition logistics analysis.

Vision


Provide primary support to the warfighter through sustainment analysis, including decision tools and course of action planning.


Provide secondary support to the warfighter through the use of logistics M&S in wargaming and program assessments.


Support accelerated acquisition through the use of M&S in all aspects of Integrated Logistics Support (ILS) analysis.


Contribute to the Navy’s synthetic battlespace, support better decisions, superior systems and improved warfighting skills to maintain the world’s most powerful maritime force.

Roadmap


Synthetic Battlespace. The Navy logistics M&S community will support overall Navy M&S efforts to establish model standards, data standards and distributed communications, which are crucial to evolving the synthetic battlespace.


The benefits to logisticians from the development of the synthetic battlespace are:


–  an ability to focus on the analyses vice model building which yields an improved capability for rapid response to requirements;


–  warfighters will better understand the implications of logistics in their decisions;


–  leadership will have more confidence in the results of logistics analysis.

 
Standard Navy logistics models will be selected by the Navy Logistics M&S Working Group.  Executive agents for selected models will be designated for control and configuration management and a registry of N4 approved standard logistics models will be promulgated.  Of particular significance to Navy logistics M&S will be the development of NSS, JWARS, J-MASS, and JSIMS 


Assistance in development of the Modeling and Simulation Resource Repository will be provided to ensure that existing authoritative logistics data sources and databases are re-used for M&S purposes.


Navy participation in the logistics sub-group of the Distributed Interactive Simulations efforts will provide contribution towards the distributed communications building block of the synthetic battlespace.  (See the Synthetic Battlespace Building Blocks portion of this Master Plan for further information)

Acquisition (Acquisition Logistics M&S).  Acquisition logistics models and simulations support  systems supportability analyses.  Navy has critical acquisition logistics modeling capabilities which must be maintained.  For example, the Readiness Based Sparing (RBS) models have demonstrated significant cost savings without a reduction in readiness levels.  For the DDG-51 ship class alone, RBS accounted for $170 million in savings.  (Source: 1996 CACI briefing to PMS-400)


The Continuous Acquisition and Life-Cycle Support (CALS) initiatives will include efforts to modernize and integrate acquisition logistics models.  One example is the Computer Aided Readiness Assessment Tool (CARAT) which models reliability, maintainability, supportability, availability and manning.


Continued improved performance and integration of acquisition logistics M&S is critical to the Navy and DoD in order to maintain the tempo of systems acquisition created by Distributed Simulated Based Acquisition.  It is extremely important that Navy acquisition logistics models provide analytical support during the systems design phase, which has the largest impact on life cycle costs.


Synergism with DARPA, JMASS, ONR, Navy pilot programs, the smart models initiative and commercial logistics tool developments will provide improved logistics M&S capability for a modest Navy logistics M&S investment.  (See the Acquisition portions of this Master Plan  for further information)

Assessment / Support to Operations (Operational Logistics M&S).  The principal element of the Navy Operational Logistics M&S focus area is the development and expansion of the Navy’s logistics capabilities representation within Naval Simulation System (NSS), as well as logistics module development for use by logistics analysts.  In addition, NSS will represent  Navy logistics capabilities in the Joint assessment and modeling development arena.


It is planned to migrate Operational Logistics M&S efforts into the NSS thus creating multiple logistics benefits from a common model providing analysis capabilities which can then be used in:


–  Naval Logistics Wargames;


–  sustainability analysis;


–  support to Joint Mission Area Assessments;


–  logistics representation in analysis of alternatives;



–  course of action planning including deliberate and crises action planning by Navy logistics staffs.


Certain aspects of Operational Logistics M&S capabilities development will require significant involvement with the Support to Operations M&S functional area including participation in the construction of C4I architecture requirements. (See the Assessment and the Support to Operations portions of this Master Plan for further information)

Summary

Meeting the Navy’s M&S vision through the rest of the decade and into the 21st Century as it pertains to Navy Logistics M&S, can best be achieved through the execution of the Navy logistics M&S Vision.


This vision for Navy logistics M&S requires community acceptance.  It will provide the greatest return on logistics M&S investment, and will provide the breadth and depth of logistics analysis capabilities to support the Navy.

Appendix G
Support to Operations Functional Area Plan
Organization


The Modeling and Simulation (M&S) Functional Area Manager (FAM) for Support to Operations is the Director, Space, Information Warfare, Command and Control Directorate (N6).  As such, N6 is the lead for coordinating M&S and defining M&S requirements in support to operations within the Navy.  At present, the organizational structure providing support to operations is limited to SPAWAR PMW 131 as program manager for the Naval Simulation System, NAVAIR PMA-233 Mission Planning Program Office and the CINCPACFLT planning staff.     

Background

Conceptually, the Support to Operations Functional Area Manager (FAM) is responsible for providing a growing range of services within OPNAV and the Fleet, including OPLAN development, POM/Capabilities Assessment, exercise support for CINC/CJTF, and various warfare studies.  M&S tools covering the spectrum of support to operations broadly fall into three categories: contingency Mission Planning (MP), Mission Rehearsal (MR), and Course of Action (COA) analysis.  Currently, M&S support to operations is limited to providing contingency planning capabilities to the CINCPACFLT planning staff through Capabilities Assessment Expert System (CASES).  CASES and a derivative of the Composite Warfare Model (CWM) were architected to form the NSS which is scheduled for release in August 96.


NSS at present,  provides analytical and assessment support to several Advance Technology  Demonstrations (ATD),  such as DARPA’s Joint Task Force Planner ATD and the Advanced Power Projection Planning and Execution (APPEX) ATD.  PMA-233 used NSS with the Tactical Automated Mission Planning System (TAMPS) to demonstrate analysis of route and weapon planning effectiveness during the Joint Warfighting Interoperability Demonstration (JWID) 95. 

Status / Constraints

Efforts to date have largely been ad hoc, with minimal requirements definition and  funding.  Current capabilities are focused on traditional Navy scenarios, such as MRC East and MRC West.  Capabilities to assess the effects of C4ISR and IW are quite limited.  The ability to perform mission planning for Operations Other Than War (OOTW) and Special Operations (SPEC OPS) are virtually nonexistent.  Moreover, availability of needed data is severely limited by a lack of blue force data.  Data requirements for OOTW and SPEC OPS are not met by existing systems.


Specific shortfalls have been identified as follows:


–  poor access to validated data;


–  lack of real-time access for operational planning/rehearsal;


–  lack of adequate models for Expeditionary/Littoral warfare, Special Operations, Land/Maneuver, Space Warfare, and Information Warfare;


–  Navy doctrine and concept for operations utilizing mission planning systems with M&S assessment and analysis capabilities needs to be developed to allow a seamless transition between force level and unit level support, multi-warfare and single warfare area focus, or participation with joint/allied forces.

Objective / Goals
Goals 


To provide a locally tailorable, coherent set of M&S tools to assist in the development, assessment, and preview of naval plans in the Joint Maritime Command Information System (JMCIS) and Global Command and Control System (GCCS) environment.  The tool set will cover the full spectrum of requirements from force level to unit level, for all aspects of littoral warfare, and function within the demanding time lines of contingency operations.  Specific goals include:


–  to use M&S to support the modification of existing plans and the development of new plans as an integral part of ongoing operations;


–  to provide the tools/support to make the Fleet a full, interactive partner in the doctrinal development and force structure decision making process;


–  to implement seamless integration of C2/Execution/Planning capabilities to enable Fleet users to rehearse a specified plan, explore alternatives, review completed operation/exercises as well as explore “what might have happened” excursions;


–  to develop a seamless, integrated, fully automated operations planning process so that battle plans can be developed and passed from one level to another, and on the others, including  NCA,  the Unified and Fleet CINCs,  CJTF, and down to unit level Commanders;


–  to provide mission planners and battle commanders faster than real-time M&S capabilities and real-time access to data to support special operations, operations other than war, and rapidly developing conventional crises.  Specifically, the need exists to reduce the Air Tasking Order (ATO) planning cycle from 72 hours to one or two hours.

Benefits and Examples


Special Operations . Teams are increasingly being deployed with minimal mission planning time prior to departure.  Provision of enroute M&S capabilities coupled with similar access to needed data could greatly improve the optimization of plans and improve mission effectiveness.


CINC Planning . CINCPACFLT planning staff which develops contingency plans for LRC and MRC West operations.  The planning staff has a continuing need for quality data, increasingly in non-traditional operations.  Constraints on manpower, coupled with shorter timelines, increase the demand for accurate and timely information and the increased use of models and simulation to assist in the develop of plans.


Force Level Planner . The JTF Commander must operate in a complex, rapidly changing littoral environment with diverse and dispersed forces.  The commander must have the ability to assess various courses of action to optimize forces using  distributed collaborative planning coupled with assessment and simulation tools. Constraints on manpower, coupled with shorter timelines, increase the demand for accurate and timely information and the increased use of models and simulation to assist in the develop of plans.


Unit Level Planner . The unit level planner must be able to assess and rehearse mission plans with near-real-time threat and target data using prediction models and 3D fly-through simulations, minimizing risks and maximizing effectiveness on target.  Warriors must perform mission planning on the same workstation as they train in a seamless manner, i.e. - train the way you fight.
Requirements


The Support to Operations FAM has identified the following requirements:


–  a coherent set of modeling and simulation tools/capabilities to assist in plan development, refinement, selection and rehearsal within operationally significant time constraints;


–  simulation of all warfare areas, including C4ISR and IW, varieties of platforms, varying environmental conditions, all terrain, integrated with existent training systems’


–  train/rehearse from the equipment you are going to fight from;


–  connectivity, both ashore and afloat, with sufficient bandwidth to allow for the execution of distributed M&S and the timely retrieval of data;


–  addressal of total C4I architecture requirements for M&S support to include, but not be limited to:  integration with C2/Planning/CDS/Training capabilities; inter- and intra-battle group communications requirements: and operational runtime environment measured in minutes; etc.;


–  tradeoff and optimization capability;


–  distributed interactive planning and rehearsal;


–  real-time connectivity to GCCS/JMCIS and other data repositories.

Approach / Roadmap

Steps to Success include:


–  develop mediated interface between models and data sources;


–  continue migration/integration efforts to achieve seamless interaction of M&S tools within operational C4I architecture that supports training, C2, planning, rehearsal, and execution requirements;


–  exploit display and AI technologies to transition from the data display C4I concepts of today to cognitive concepts of tomorrow; - Extend NSS to address current shortfalls


–  demonstrate NSS capabilities as an integral part of the operational planning process in several venues, including JPSD, Commandant’s Battle Labs, Roving Sands, JWID, etc.;


–  establish formal user feedback/requirements process to use demonstrations to drive/refine NSS development;


–  develop a master repository for data values generated by other models and simulations, such as calculated measures of performance, effectiveness and force effectiveness, and link this repository to NSS;


–  transition the CASES model Board to NSS Working Groups;


–  Continue participation in the Copernicus Requirements Working Group (CRWG);


–  Continue participation in the Mission Planning Functional Allocation Board;


–  Participate on the Strike/Mission  Planning Integrated Product Team (IPT).

Building Blocks

–  Common simulation for planning and mission rehearsal;


–  Comprehensive suite of data, (red, white, and blue);


–  Seamless environment across operational commanders;


–  Assured connectivity;


–  Near-real-time access to data.

Short Term Goals


–  NSS operational;


–  access to comprehensive data;


–  interface between NSS, TAMPS, and JMCIS;


–  formation of NSS Users Group;


–  creation of Support to Operations Focus/Working Group.

Actions
The following directives are deemed essential and must be implemented to support of the development of the above building blocks and to meet the objectives and goals stated for Navy M&S.  Rather than create new programs, these directives are based on the concept of leveraging - building upon existing programs and work in progress.


–  continue to support NSS and model development as the core “course of action” analysis tool in support of campaign, force and tactical level operations;


–  support development and implementation of MSRR;


–  support development of interface between NSS, mission planning tools, and data repositories;


–  establish NSS Users Group.

Appendix H
Science and Technology Assessment
Introduction


There is energetic confusion about Modeling and Simulation (M&S), and whether the DoN  ought to do more of it.  This is the fallacy of plurium interrogantium - the fallacy of the false question.  Nothing could prevent the Navy from doing more simulation. Drawdowns, and increasing mission and weapon complexities eliminate the possibility that we might reasonably decrease our reliance on computer-based tools and techniques to build, train, and rehearse for war.  The existence and proliferation of M&S is thus not the appropriate question.  The appropriate question is:  “Are we going to put rigor and discipline in M&S so that we use it - and reuse it - appropriately?”  The answer must be derived from a sound technical foundation, and not from a shotgunned investment in stand-alone capabilities whose half-life in today’s high turnover computer market is about two years.  A solid Science and Technology (S&T) base in M&S is therefore fundamental to the future of the Department of the Navy.

Goals and Objectives

There are three key domains in which M&S can and should be advanced:  training,  assessment, and acquisition.  The high payoff target for Navy S&T investment is with the latter.  This is because there is already sizable investment, particularly from OSD and Army programs, in training; there is a lesser but growing investment in mission preparation applications; and finally because of the presumed validity required to support M&S-based acquisition, there would likely be more leveraging from investment here than for the two foregoing.  That is, investment in acquisition is investment in the other two, and significantly more so than for any other investment combination.  Given this strategic target, there are four fundamental goals for S&T investment in M&S:


–  support and provide the necessary foundation that will propel the Navy into a technically grounded, cultural, and statutory change in systems acquisition;


–  leverage the voluminous and outstanding legacy work that Naval laboratories have already invested in M&S, but which, unfortunately, is a constellation of non-reusable, non-interoperable, divergent, and typically proprietary-based  capabilities;


–  determine the rules that are required to support  meaningful, quantitative, rigorous management of fidelity, validity, and resolution; and


–  develop the means to efficiently engage the professional warfighter at the very beginning of the acquisition process, and systematically maintain his intimate, continuous, and active participation through the weapon’s entire life.


In order to accomplish these goals, the Navy S&T community must, as a minimum, attack several near term objectives.  They are: 


–  develop and implement M&S standards for Naval air, land, subsurface, surface, littoral, and Over-The-Horizon (OTH) environments - all within a common frame of reference for Naval forces, tactics, scenarios and command and control.  Standardized synthetic environments must support dynamic, multi-media connectivity to provide for easy DoN and joint interoperability;  


–  take charge, develop and define the technical foundations so that such standards can be promulgated;  


–  provide the technical underpinnings so that the DoN has a disciplined means of actively managing the evolution of standards within Navy laboratories and for industry.


There is significant inertia in M&S S&T which can be leveraged.  Navy S&T should exploit industry and DARPA sponsored developments in simulation-based design and manufacturing, and in advanced distributed simulation, for example.  The Naval Research Advisory Council recommends that DoN facilitate progress through the identification of pilot programs, and by establishing or amplifying the M&S components of the selected pilot programs and measuring the effects.  The importance here is that the DoN should build its own very complex, Naval environments and weapon system simulations.  Neither DARPA nor industry are going to do that for the Navy, and the Navy Research Advisory Council (NRaC) has concluded that attaching M&S research onto pilot programs could provide necessary context and bounding.

Background

Models and simulation are not at all new to the DoN.  Officers and civil servants have excelled at using and innovating M&S since the 1700s.  In fact, Navy laboratories have historically and often brilliantly advanced the forward edge of simulation science.  The daunting requirements for computing ballistic weapons solutions were the single compelling motivation for the development of the first American computing machinery (MARK I, at Harvard), during and immediately after W.W.II - and it was the DoN that pioneered the required simulation techniques, and the hardware and software that made simulation techniques implementable as well.  


However, M&S is only now being treated as a unique and identifiable discipline-  or at least as a respectable, though marbled mixture of disciplines and technologies (e.g., high speed networking, high performance computing, advanced graphics, object-oriented programming).  In this regard, it is ironically much like computer science was more than 25 years ago.  Today’s M&S laboratory is populated by physicists, mathematicians, computer scientists and behavioral scientists, much as computer science was an amalgam of similarly diverse frontiersmen in the 50s, 60s and even 70s. One could not get a degree in computer science, per se, at MIT until the late 70s.  By comparison, currently a small handful of U.S. universities has only very recently assembled curricula and are in fact preparing to initiate degree programs in M&S.


One result of M&S’s late emergence as a science is that, with no paradigm in place, funding was doled out in a way that appears in hindsight to be fragmented and ad hoc.  Although generous investments have been made in support of M&S projects, very little has been spent on the core discipline.  Table H-1 indicates the investment in M&S for the services and three OSD agencies.  There has been no dedicated Navy techbase investment in foundational M&S research.  M&S investment has remained an integral and unique part of each system development -- performed by the systems developers; the detail and validity representing their system interests and almost never left in a form that can be used for other programs.  Without investment in how to develop simulations, the developers were left to cobble together whatever they had at hand.  Many of these simulations have been remarkably successful; however, the lack of a rigorous, disciplined approach has led to the duplication of models and inability to use accredited simulations of different systems together for larger engagement and campaign simulations.  Moreover, a large share of the OSD Agency investments that are indicated in the table are spent on aggressive and (understandably) costly demonstrations of technology rather than on strategic technical research.

Table H-1.  Tech Base Investments in M&S as Reported to DDR&E 
in Technology Area Plan (TAP)
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Constraints


There are significant S&T-based constraints that must be relaxed if M&S is to be used to overhaul the acquisition process.  (1) Understanding, (2) systematically removing, and (3) intelligently managing these constraints is crucial because of the unsustainable consequences that would attend a major acquisition mistake -- if that mistake were made because of poor or misused M&S.  


The foundation for state-of-the-art M&S is an evolving standard that supports the communication of physical state changes that are the crux of any simulation.  This maturing standard (IEEE-1278) embodies a fundamental change in the way the physical and logical world was represented in simulations of the past.  Today, entities of essentially arbitrary sizes, shapes, and repertories (e.g., a battle tank or a piston), are treated as “molecules” - that is, the defined entity is composed of the irreducible properties required for its existence.  As entities interact with their environments, based on the physics models that represent these interactions, the physical and logical relationships with other entities also change. These dynamic representations are called simulations. 


Because all of the entities are modeled as objects in an object-oriented or object-based software environment, and because the objects must be obedient to the standard’s logic, ALL entities can and must know about the existence and changes in the physical descriptions of ALL the other entities.  This is because ground truth about ALL of the other entities is universally networked in the simulation.  Therefore, the essential job of the entity is to determine through calculation, whether it would have known about the state changes of the other entities, if all of entities were real and not simulated ones.  It is the quality of these calculations that is so important, because the validity of simulation is directly proportional to, and is limited by the quality of the underlying physical and mathematical representations.  


The first major technical challenge is to build emerging standards for Naval weapons and environments.  This build must be based on solid physical and phenomenological representations of Navy and Marine Corps warfighting environments, and must be built within the context of the emerging computational capabilities of networked simulations and simulators.  As Figure H-1 shows, the point of attack for S&T is the convergence of the three circles in the Venn diagram.  Funding efforts that are "good ideas" but do not take the center-out approach will likely be obsolete and divergent in two to three years.  The ability to think from the center-out has been hampered by funding simulation as a component of individual systems rather than as a developing scientific discipline that can be promulgated to the system developers as tools and methods.  

[image: image4.png]




Figure H-1.  The Three-Way Interaction Must be the Architectural Focus of S&T if M&S is to Validly Support Acquisition.

The second major technical challenge is to support the standardization of Naval data and models so that the assumptions, parameters, values, and algorithms can be "visited" easily by analysts as well as military planners and trainers.   This ability to inspect models and simulations is not a feature that can readily be "added on" after the fact. VV&A are fundamentally important for M&S based acquisition.  VV&A will be no better than the ability to inspect the internal characteristics of models and their data.  Scientifically-grounded VV&A is the customer for this second challenge.

Addressing these two areas -- design of standards for creating Naval behaviors and environments and development of inspection and “self-documenting” capabilities for data and models -- means creating multi-disciplinary programs that use emerging technologies in computing, communication, software design, display technology, human behavior, physical phenomenology and the science of simulation itself.

Component Sciences and Technologies


Computing:  Chip technology has developed to the point where the power in desktop computers is approaching that of workstations.  In many cases, the processors are nearly as powerful, only the specially tailored graphics pipelines of the workstations are missing. For M&S this means that the ability to download information and receive updates during exercises can be more widespread.


With additional capacity on workstations, more complex entity models can be supported, or alternatively, more entities.  The limitation is the ability to handle the message traffic across all simulation players. For M&S what this means is that the kind of detailed simulations needed for acquisition will be supportable by the emerging workstation technology.


Supercomputing resources are more available across the network due to the DoD High Performance Computing (HPC) Program.  As the need for environmental processing increases, these processing giants can become networked resources to the simulations.


Object-oriented Technology.  The rise of object oriented technologies -- both languages and database methods -- has made the development of entity behaviors easier by enabling an effective modular structure. Challenge for the M&S community is to instigate the cultural change that will result in modular development of behaviors throughout the assessment, T&E, acquisition and doctrine chains so that entity/component models are built to standards that foster interoperability and reuse.  Software capability will not alone accomplish this -- cultural change is needed.


Interoperability Standards.  The development of the DIS working community and the HLA federations are a first step in developing the standards to which the various DoD communities can begin to develop their behavior models.  As we move from training into other areas of M&S, we know  that the nature of the information exchanged will be different. The challenge for the M&S community is to adopt the minimum set of effective standards so that the developer communities can use them well.  Given the tendency of the DoD to create its own solutions, the challenge is to learn to live with emerging and evolving standards rather than to adopt one solution that will inevitably have to be replaced.  The DIS community is a good model of how to do this.


Communications. There is currently a communication revolution in this country driven by the telephone and cable companies.  Eventually the US will be a fiber grid with bandwidths limited only by the speed of the switches.  Switches are currently operating at 622Mb/s (by comparison T1 lines are 1.54Mb/s).  These capabilities will end the distinction between phone lines and networks.  Multimedia will be at home in all formats.  Network encryption capability will be available by the end of 1996. The challenge for the M&S community is to plan its entry into this new technology in an integrated fashion, making use of the economy of scale.  The M&S community will be using the same kind of commercial services that all other DoD components will use.  Effective coupling of geographic area requirements will provide cost efficient means of linking to commercial service.  Individual sites will have to be upgraded, but this can be made easier if DoD takes into account the selected sites that will already be linked to the service through what is now private net service.  These private nets will become part of the public fiber by 1998.


Software Design.  M&S requires both compute power and communications capability.  Like supercomputing applications, the addition of more and more computers or more entities on a supercomputer places additional requirements on communications.  These requirements are not just a matter of bandwidth.  Each node must also process message traffic from the rest of the simulation nodes.  If the bandwidth is not swamped, the messaging services at each node will be.  New designs will have to be developed to limit the amount of traffic that each node must deal with.  Multicast in both software applications and in communication services is needed.  While there is some multicast capability now, additional work will be needed to make communication services support it effectively and software applications use it intelligently.


Display Technology.  The long awaited flat panel displays should be available commercially this year.  The initial offerings will be small, but eventually it will be possible to build up large enough screen displays to make good, fast software techniques essential.  Current displays use graphics pipelines that work well with flat, line images.  The problem we have is that as we move through a scene, we have to constantly redraw planes and display them.  With volume visualization,  the image is developed in cubes called voxels that contain depth information.  An object can be built of voxels and then moving the object, rotating it and penetrating it can be done with fewer commands and database accesses.  The images are often seen as much clearer and crisper.  While there is some software development going on in volume visualization, the real capability will come when hardware is built to use voxels just as graphics pipelines were developed to use pixels.


Immersive Displays.  VR has arrived for the entertainment world, but it needs to be refined and disciplined for M&S applications.  The primary area that requires development is the human-computer interaction.  The best VR displays now use joysticks and a cockpit like arrangement.  We need a better understanding of how and where immersive techniques are effective and what interface devices make them most useful.


Models of Human Behavior.  Physical models are well known and heavily used.  While there are numerous problems in solving realistic problems, the field is relatively mature.  Representations of human behavior are must less well developed.  The scientific disciplines that permit human processes to be cast into a coded system are relatively new.  Artificial Intelligence is only the beginning.  Our knowledge of why and how humans react is limited and needs to be extended.  Knowledge of human behavior and perception will also have to influence what is done in display technology.


Representations of the Environment.  While there is a great deal of scientific interest in developing more models of environmental phenomena, the best phenomenologists are not involved in making these representations available to the M&S community.  The gap between good environmental models and environmental representations usable by simulations must be closed.  In addition, readily accessible databases must be created and brokered for simulations, and they must be accessible faster than real time if simulations for assessment are to include accurate environmental effects.


Art and Science of Simulation. The understanding of what can be validated and how to do that is critical if we are to use simulation reliably.  Today we understand verification and accreditation, but validation is not simply a matter of using only validated models.  We need to understand more about the complex interactions at the heart of simulation.  Further, we have no consistent means for moving from engineering detail to models that can be used for warfare assessment.  This problem of aggregation lies at the heart of making sure we are faithful to the behaviors -- human and physical.  There are problems with time synchronization and maintaining consistency through multiple databases and latencies.

Benefits and Examples  


The anticipated payoff that will accrue is very simply, the scientific rigor needed to support valid simulation for acquisition decision support.  Figure H-2 suggests that if simulation is used appropriately in the earliest phases of weapon concept formulation, system requirements can be identified and confirmed, so that uncertainty is significantly reduced during DOT&E.  The figure indicates that OT&E can now be initiated at concept definition.   With the warfighter in the loop, CONOPS and tactics as well as platform, sensor and flyout envelopes can be prototyped and modified readily - and they will be evolved against an intelligent and adaptive threat.  
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Figure H-2. Early Understanding of Weapon Employment Opportunity Means Putting the Warfighter-in-the-Loop First, and “Building” Against an Adaptive Threat System. Requirements Definition is the Key. 


Figure H-3 shows the progression in a weapon build wherein freeplay warfighting at the platform or force level yields to increasingly specific modeling (engineering) and integrated design (CAD/CAM) until the final system design is ultimately achieved.   The secondary benefit for appropriate M&S is that engineering creativity can now be supported, because the cost of a mistaken weapon concept is very low in simulation.
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Figure H-3.  Systematic Employment of Modeling and Simulation.

The Army and DARPA experiences with M&S based-weapon design have been positive.  One DARPA/Army/USMC exercise demonstrated approximately a double order-of-magnitude cost savings due to appropriate use of M&S.  The cited cost savings would have been even greater if the simulation had been based on technically robust underpinnings.
Requirements and Approach

The Navy Department needs a central S&T capability that must delve professionally into the key research issues indicated in Figure H-1, i.e., in the interactions of behavior x, environment x computational schemes.  This must be done in order to establish the disciplined basis to provide authoritative (recognized DoD-wide), scientific support to the Navy Technical Support Group.  Figure H-4 shows the relationships.
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Figure H-4.  S&T is the Furnace of Technical Knowledge That Must Be Advanced and Instatiated as a Common Framework for Standardizeable and Reusable Data and Models.

The S&T issues that must be resolved are outlined in Table 2. These challenges are all inter-related and must be addressed as such.

Table H-2. Research Focus Areas
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More specifically, Navy will establish this focused S&T at the Naval Research Laboratory, wherein it can leverage ongoing research in high performance computing and networking (e.g., the world's most capable network, which is approaching triple digit gigabit capacity); visualization; virtual presence;  intelligent agents; and distributed simulation.  

Appendix I

Ocean Executive Agent 

Organization


The Under Secretary of Defense (USD) for Acquisition & Technology (A&T) has designated the Department of the Navy as the DoD Modeling and Simulation Executive Agent (MSEA) for authoritative representation of the ocean environment. The Oceanographer of the Navy (N096) accepted the mission, role, and responsibilities of the MSEA (Ocean) as defined by the DoD Modeling and Simulation Master Plan (MSMP), DoD 5000.59P, and created a program office called the Ocean Executive Agent Office located at the Naval Research Laboratory, Washington (NRL Code 7306) to carry out the functions of the MSEA (Ocean).


The MSEA (Ocean) will provide the personnel and funding commensurate with the requirements and obligations of the MSEA (Ocean)'s responsibilities as discussed in the DoD MSMP. The MSEA (Ocean) has set up a project infrastructure to lead a cooperative M&S community team. This infrastructure will rely on both the operational and the R&D capabilities within the Oceanographer of the Navy's organization. In fulfilling these responsibilities, the MSEA (Ocean) must coordinate with other MSEAs, DoD Components, Federal Agencies, and various commercial sources. The N096 staff will also act as a conduit for Navy-related atmospheric and space M&S support from the DoD Air and Space Executive Agent (U.S. Air Force).

Background


The importance of the ocean environment in M&S is not always as apparent as the

terrain or the air and space natural environment. Nevertheless, no realistic simulation

involving Navy-unique or joint forces in littoral regions can be conducted without an in-

depth understanding of the ocean environment and its effects on platforms, weapon

systems, and sensors. This point was well illustrated during the DARPA-sponsored

Maritime Simulation Demonstration of Undersea Technologies, conducted in September

1993. The inclusion of a realistic high resolution ocean environment had such a

significant effect on acoustic detection ranges that the entire exercise scenario had to be

modified. The ocean environment selected for the initial scenario was not appropriate to

achieve the demonstration objectives while maintaining environmental realism.

Therefore, a different scenario with an appropriate environment had to be developed.


Numerous ocean and ocean acoustics modeling efforts are currently taking place at several naval laboratories, primarily the Naval Research Laboratory, at numerous academic institutions, and within industry. Oceanographic and ocean acoustic data are collected and processed primarily by the Naval Oceanographic Office (NAVOCEANO) and are augmented by data from many other sources, including foreign. In the absence of universally accepted validation and verification standards, proliferation of models and databases has created questionable standards of accuracy and consistency.


The present baseline ocean data collection and modeling efforts are focused primarily on operational support or R&D use. While they can be used to support M&S activity, they are not designed for large scale interactive simulations which require a high degree of compatibility, interoperability, and a common architecture for data transmission. Consequently, while the present on-going efforts have provided a strong foundation for ocean environmental support to the M&S community, additional work is required to satisfy the M&S customer needs.

Goals/Objectives


The goal of the MSEA (Ocean) is to develop, disseminate, and use simulations, models and databases, and C4I that support all Service components in training, real world operations, research and development, acquisitions, and test and evaluation. Emphasis will initially be placed on coastal, shallow water and semi-enclosed seas in order to support the DoD in cross-service littoral warfare.


The MSEA (Ocean) will ensure that authoritative representations of the ocean environment are defined and accessible to the DoD M&S analysis, acquisition, and training communities. These common representations, supporting software tools, and algorithms must be:


–  reusable to the largest extent possible to promote interoperability and cost

savings;


–  accessible to simulation developers and simulation users in a timely and efficient manner through a resource repository system in standard data and metadata formats retrievable through a common interchange format;


–  based on broadly accepted standards that can be used by a range of government and/or commercial producers to meet area coverage and production timeline requirements; and


–  appropriately verified, validated and certified or accredited.


The MSEA role in the standardization and development process is generally that of facilitator in the project startup phase, catalyst during development, and certifier in the capability delivery (migration) phase.

Requirements


Technical challenges must be addressed by the MSEA (Ocean) in partnership with the M&S community in order to satisfy the particular requirements of the M&S customer. An initial set of challenges are:

1. Specialized sensors for shallow water processes. The littoral zone creates special problems for data collection.  Not only are special sensors necessary for collecting oceanographic data in shallow and possibly turbulent water, but also collecting data in politically hostile areas will require new remote sensing equipment only now being developed.

2. Surf models for shallow water special operations. The surf zone, a subset of the littoral, is the operating area for special operations teams and landing craft.  Surf zone missions include mine and obstacle clearing, reconnaissance, building floating docks, and landing the Marines on shore. Wave action, sea spray, bottom composition, and beach slope are only a few of the issues new surf models will have to address.

3. A hierarchy of ocean-related models and products. Simulators and trainers in use today are not sophisticated enough to make use of the four dimensional aspects of the ocean environment. As new models and simulations are developed, the MSEA (Ocean) will encourage the use of the more robust and higher resolution products the ocean M&S community can provide. There will be a transition period when both the older and newer models and simulations will be operating at the same time.  There are also models and simulations that do not require four dimensional representation to accomplish the goals of the simulation. The MSEA (Ocean) will have to provide a hierarchy of products to meet the needs of all customers.

4. Timely demonstrations to test progress. Many of the areas of operations, data collection methods, models and simulations, equipment, telecommunications, and practices and procedures developed will be new. Both small and large demonstrations are required to determine unforeseen problems and for proof of concept.

5. Real-time simulations and stimulations for high frequency sensors. Modeling of high frequency sensors requires high resolution databases, which in turn, cause the modeling to run longer. Methods and techniques must be developed to speed up this modeling to allow simulations and stimulators to run in real time or faster than real time. Advances in development can be in software, algorithm, hardware, and communication architecture.

6. Rapid construction of data production. The requirement for oceanographic data within 72 hours to support rehearsal scenarios can be accomplished in a two part process; collecting the data and distributing the data. Networks exist in the operational community to distribute data rapidly. The Fleet Numerical Meteorology and Oceanography Center and NAVOCEANO's Warfighting Support Center contain such networks. Difficulty arises in rapidly collecting oceanographic data, especially in the littoral regions of hostile coasts. Close cooperation with the oceanographic Research and Development (R&D) community is required to even begin to address this problem.

Approach


This plan conforms to the general guidance obtained from the Issues and Actions contained in the DoD M&S Master Plan, Sub-objective 2-2. They define M&S community wide activity areas which the MSEA (Ocean) is required to periodically report on to the DoD M&S Working Group and the DoD Executive Council on M&S.


The MSEA (Ocean) must address the following issues to meet its goals and objectives:


–  definition of customer community requirements in terms of the required data content, levels of resolution, accuracy, and fidelity for ocean representation;


–  availability of source data (such as bottom conditions, surface data, and the water column);


–  development of standard, correlated, representations of the oceans;


–  identification and development of coordinated, cost-effective capabilities to produce certified oceanographic data;


–  development of authoritative process representations for the oceans that include natural and man-made effects; and


–  development of a capability to interoperate and scale oceanographic models.


Actions listed here are designed to efficiently encourage early and continued use of M&S in accordance with the DoD and the Navy's M&S visions:


–  determine expected availability of source data and develop plans to meet any anticipated shortfall by appropriate liaison;


–  develop authoritative oceanographic prototype data sets to support M&S activities;


–  select geographic areas (as required for littoral region interaction) and oceanographic conditions for prototyping;


–  specify the data resolution levels, fidelity, and accuracy required to support M&S functional areas;


–  develop data dictionaries for the feature content and attribution requirements of each appropriate M&S resolution level;


–  define the data structure, coding, attribution scheme, symbology, and metadata requirements;


–  generate oceanographic prototype data sets;


–  make ocean representations available to the M&S community through the resource repository system;


–  nominate data exchange standards to ASD(C3I), as required;


–  demonstrate the capability to generate, receive and apply data updates to standard oceanographic databases from multiple sources, and document the configuration control process required;


–  develop authoritative oceanographic process representations that include the interface with associated terrain and atmospheric effects (e.g., littoral region shoreline, bottom, and wind conditions) for selected M&S functional areas;


–  define an initial set of standard and dynamic process representations for the ocean environment in virtual and constructive simulations;


–  establish enhanced standard oceanographic process representations;


–  define and develop process representations for natural and man-made perturbations on oceanographic representations; and


–  develop a standard methodology for understanding and managing the effects of interconnecting simulations using oceanographic models of differing resolution.

Roadmap


The following process will be used to guide execution program development, project selection, oversight, and evaluation.


–  M&S community customers must be identified through an aggressive outreach program.


–  Customer requirements are gathered through hands-on participation with M&S system developers.


–  Requirements analysis identifies broadly-applicable issues with potentially high payoff.


–  A strategy is developed that addresses these issues, leveraging other projects and funding sources where appropriate.


–  Specific tasks are defined to execute the strategy and achieve the required capabilities.


–  Each task must be funded at a level that delivers timely results.


–  The funded projects produce deliverables that provide customer defined capabilities while achieving the previously stated objectives.


This process, called the MSEA Business Model and expressed graphically in Figure I-1, demands continuous dialogue with, and feedback to, the customer. The process is not complete until a migration plan for each deliverable is established. This migration plan must address the delivery of a capability to a customer. It must also address the process by which a product definition, standard, or procedure is coordinated with and adopted by the larger M&S community, including its production base.
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Figure I-l. MSEA Business Model


Throughout this process, the MSEA (Ocean) will make every effort to use established international, DoD, national, or commercial standards and procedures.


The MSEA (Ocean) may execute some of its responsibilities and achieve some of its objectives by working through other government or industry organizations.


Priority will be given to M&S projects that have a "short term" payoff and the greatest visibility and impact. The Master Environmental Library (MEL) project, which will directly support several of the M&S customers (including JSIMS, JWARS, Joint Modeling and Simulation System (JMASS), Joint Countermine Operational Simulation (JCOS), STOW, Joint Logistics Over The Shore (JLOTS), Joint Chiefs of Staff(JCS(J8)), and individual Services) by populating the Modeling and Simulation Resource Repository (MSRR) with ocean environmental representations, will have top priority.


Many of the present generation simulators and trainers cannot utilize environmental data, although there is a universal agreement that enhanced realism could be achieved if they were capable of using such data. Persuading these customers that the next generation of simulators should be designed to include environmental effects, and should facilitate this design whenever possible, is one of the major tasks of the MSEA (Ocean).


The MSEA (Ocean) will meet on a continuing basis with M&S customers to identify specific issues and to determine if any specific projects should be funded or leveraged by DMSO or the MSEA (Ocean) in future years. As requirements develop, new customers will be added.
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USACOM
U. S. Atlantic Command


USD(A)
Under Secretary of Defense (Acquisition)

USD (A&T)
Under Secretary of Defense (Acquisition & Technology)

USMC
United States Marine Corps

VR
Virtual Repository, Virtual Reality

VV&A
Verification, Validation and Accreditation

VV&C
Verification, Validation and Certification

VTTR
Virtual Test and Training Range

WISSARD
What If Simulation System for Advanced Research & Development

WPC
Warrior Prep Center

Distribution List
SECNAV

UNSECNAV
ASSTSECNAV FM

ASSTSECNAV IE
ASSTSECNAV MRA

ASSTSECNAV RDA
PEOTACAIR

PEOASWASM

PEOCMPANDUAV

PEOSPACOMMSENS

AEGIS PROG MGR

DRPM AAA

PEOUNSEAWAR

PEOTAD

PEOSSP

OGC

Department of the Navy Staff Offices (AUDGEN, Competition Advocate General of the Navy, 
NAVCOMPT, CNR, DONIRM, JAG, OLA, NAVINSGEN, OPA, DONPIC

Chief of Naval Operations (N1, N2, N3/N5, N4, N6, N7, N8, N80, N81, N82, N83, N85, N86, 
N87, N88, N091,  N093, N095, N096, N00N) 

Chief of Naval Personnel

Commandant of the Marine Corps

Secretary of Defense, Offices of the (USD/A&T, DOD/COMP, ASD/PA&E, IG/SD,      
ASD/FM&P, ASD/P&L, SECDEF WASHINGTON DC//MILPERSDIV only)

Special Agencies, Staffs, Boards, and Committees (JCS, DISA, DLA, DSMC only)

Coast Guard (COMDT COGARD only)

Fleet Commanders in Chief

Fleet Commanders

Reserve Force Commander and Attachment (Commander, Naval Reserve Force only)]

Marine Corps Forces Commands

Operational Test and Evaluation Force Detachment

Tactical Training Group

Commander Military Sealift Command

Naval Personnel at Air Force Centers, Universities and Laboratories (CHNAVADVGRU Air 
University Maxwell AFB AL only)

ONR DET

NRL DET

Support Activity Detachment (Ft. Richie only)

NCCOSC DET

NAVSURFWARCENDIV DET

NAVUNSEAWARCEN DET
NAVCOSTCEN

NRL
COMNAVMETOCCOM

NAVOBSY

USNA

NAVPGSCOL

NAVWARCOL

NAVSTKWARCEN

NAVFITWEPSCOL

COMNAVCOMTELCOM

BUMED

COMNAVAIRSYSCOM

COMSPAWARSYSCOM

COMNAVFACENGCOM

COMNAVSUPSYSCOM

COMNAVDOCCOM

CNET

CG MCCDC

CDR MARCORSYSCOM

RL-1

