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Foreword
Purpose and Scope


This plan provides the Navy’s Modeling and Simulation (M&S) vision, organization, strategy, and general guidance for the development and management oversight of the Navy’s M&S resources.  It represents an overall plan for Navy M&S across all seven functional areas: Training, Training Systems and Education; Support to Operations; Acquisition, Research and Development and Manufacturing; Assessment; Logistics; Doctrine; and Test and Evaluation.  It focuses the Navy M&S strategy into the areas of Training, Assessment, and Acquisition.  It is not intended to describe, define or enumerate the current baseline of modeling and simulation capabilities and related programs.  Funding specifics and implementation schedules will be addressed in Navy’s M&S investment strategy.  Verification, Validation, and Accreditation or Certification (VV&A/C) policy will be provided in the Department of the Navy (DoN) VV&A/C instruction.  This plan implements policy established in Department of Defense (DoD) Directive 5000.59 and SECNAVINST 5200.38 and supports objectives and tasks identified in the DoD Modeling and Simulation Master Plan (DoD 5000.59P).

Proponency

Although all Navy agencies and organizations using M&S have a stake in the development, execution and maintenance of this plan, the primary proponents for the Navy Modeling and Simulation Master Plan  are the Office of the Chief of Naval Operations; Director, Space and Electronic Warfare Directorate (N6); and the seven Functional Area Managers: N4, N6, N7, N8, ASN (RD&A), NDC, and N091.  The manager of the plan is the Director, Navy Modeling and Simulation Management Office, (N6M). 

Master Plan Organization


This plan is organized into three major sections: General Information which describes the plan’s purpose and applicability; Future Navy M&S which discusses Navy’s M&S vision, describes the synthetic battlespace, and defines Navy’s M&S Goals; and Achieving the Navy’s M&S Vision which lays out Navy’s M&S organization, responsibilities, management and planning processes, and strategy and roadmaps to achieve this vision.   Supporting Functional Area Manager plans are included as appendices.

Changes

To help refine future revisions or republications, submit marked up copies to the Director, Navy Modeling and Simulation Management Office, N6M, Room 4C445, 2000 Navy Pentagon, Washington, DC  20310-2000 or email comments to (cno-n6m@cno.navy.mil).  

Notes


This document is an official Chief of Naval Operations publication.  It is provided for informational purposes within the DoD.  It does not authorize procurement, nor does it legally or contractually bind the government for purchase of any goods or services.  


The Navy M&S Master Plan supports fulfillment of DoD Directive 5000.59, DoD M&S Management, requirements for Service components to provide management, policy, and guidance including an M&S management system for oversight of their activities, for internal coordination and communication of M&S issues, and management of investments. The plan is based on a compilation of Navy requirements for M&S derived through a Navy M&S War Room process and an internal Navy Baseline Assessment Memorandum for Modeling and Simulation.

Executive Summary

In today’s era of constrained resources and rapid technological change, Modeling and Simulation (M&S) is a field which promises greater economies across the entire Navy.  Although Navy laboratories and warfare centers are leaders in the development and application of M&S, Navy efforts have lacked sufficient coordination and focus.


The purpose of the Navy Modeling and Simulation (M&S) Master Plan is to set forth Navy vision, organization, strategy, and guidance for the use and development of M&S resources.  This plan promotes coordination and integration of modeling and simulation efforts within the Navy and across the seven M&S functional areas defined in SECNAVINST 5200.38: Training, Training Systems and Education; Support to Operations; Acquisition, Research and Development; Assessment; Logistics; Doctrine; and Test and Evaluation.  


Navy vision for the use of M&S is to support better decisions, enhance warfighting skills, and develop superior systems to maintain the world’s most powerful maritime forces for the joint force commander.  Central to Navy’s vision is the evolutionary development of the synthetic battlespace which will provide users access to operational and physical environments, standardized models and data, and scenarios via communications networks.  Navy effort is focused in the areas of assessment, training, and acquisition.  These three focus areas encompass the seven functional areas and drive M&S efforts to:


yield greatest payoff, 


support Navy’s mission, and 


align Navy M&S with DoD M&S efforts.

Assessment Focus Area.  The objective is to employ a consistent and integrated framework of models and databases to ensure Naval capabilities are accurately portrayed in joint and collaborative analyses and to support Navy Planning Programming and Budgeting System (PPBS)-related resource allocation decisions.  The principal component of the strategy is the Naval Simulation System (NSS).  NSS will be used to analyze problems in mission and support areas, support fleet CINC planning, and foster development of Naval representations for joint simulations.  As future models and tools become available, redundant models and tools in the current suite will be phased out.

Training Focus Area.  In consonance with CNO's guidance to "take training to sea" and to realize Navy's M&S vision, common systems will be developed to support training, mission rehearsal, and  planning both ashore and at sea.  There are currently two major thrusts of M&S development in support of Navy training.  First, the maritime component to JSIMS will provide training at the Battle Group/Joint Task Force level.  And second, both the Battle Force Tactical Training System (BFTT) and the Joint Tactical Combat Training System (JTCTS) will be used as the primary tools for unit level training.  Future Navy training tools incorporating M&S will be compatible, where appropriate, with DoD's High Level Architecture (HLA) to ensure interoperability with M&S in both Navy and joint arenas.

Acquisition Focus Area.  The objective is to use Distributed Simulation Based Acquisition (DSBA) to reduce cost, cycle time, and risk within the acquisition process, and to increase the quality of the systems being acquired.  Employing DSBA along with Integrated Product Process Development (IPPD) techniques will enable end-to-end (or life-cycle) verification of requirements matched to: design, manufacturing, supportability, and cost/performance trades.  Key elements of DSBA and IPPD are the inclusion of the operational community early on and continually throughout the acquisition process, and partnerships between industry and the Department of the Navy in order to leverage upfront industry investment.

Synthetic Battlespace.  The synthetic battlespace is Navy’s implementation of DoD’s plan to provide readily available, operationally valid environments for use by DoD components.  The synthetic battlespace can be described as the collection of: models and simulations and associated databases; the networks, including the supporting connectivity, interfaces, associated hardware, and underlying software and protocols; and the real world operators, ranges, platforms, systems, and hardware.  This environment will enable analysts, warfighters, and system developers to work within a common battlespace from their workstations, simulators, aircraft or ships and offices.  Initial operational capability of the synthetic battlespace is expected around the turn of the century.


The three building blocks necessary for the evolutionary development of the synthetic battlespace are Model Standards, Data Standards, and Communications.  Model Standards ensure models realistically and consistently represent valid Naval forces, doctrine and behavior.  Data Standards ensure that comprehensive, consistent, and authoritative data are available to support the synthetic battlespace.  The Communications building block includes the communications standards, formats, and protocols necessary for connectivity and data exchange over a network between geographically dispersed users.


This plan sets forth a vision of a future Navy using M&S in a variety of ways to meet its many requirements.  Navy M&S end states have been defined and are specific goals to measure progress toward achieving Navy’s M&S vision and to estimate Navy’s return on investments.  M&S will have achieved its full realization when we routinely:


exercise any size Navy force as part of a combined or joint force;


conduct mission planning in a distributed environment;


conduct mission rehearsal in port or at sea at all force levels;


validate Navy requirements, doctrine, logistics, and tactics using M&S as a primary tool;


participate in the fundamental improvement of the acquisition process by simulating and testing before Navy buys, builds or fights;


merge M&S and C4I systems;


support every major weapon system in Navy with a simulator that can be networked into a common synthetic environment; and


use M&S as a primary decision support tool.


Navy’s vision is consistent with the DoD, the Department of the Navy, and the U.S. Marine Corps M&S visions and will be used as a guide by individual Navy organizations and agencies to develop supporting M&S visions, plans, and programmatic decisions.


The Navy M&S Master Plan represents a living document.  As changes will undoubtedly occur, revisions are expected and will be incorporated annually.
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Section 1 General Information
1.1  Purpose

The purpose of the Navy Modeling and Simulation (M&S) Master Plan is to set forth the Navy’s vision, organization, strategy, and guidance for the use and development of Navy M&S resources.  The plan promotes coordination and integration of modeling and simulation efforts within the Navy and across all seven Navy M&S functional areas: Training, Training Systems and Education; Support to Operations; Acquisition, Research and Development; Assessment; Logistics; Doctrine; and Test and Evaluation.  This document:


–  applies to all aspects of Navy M&S employed in the joint arena;


–  applies to all Navy activities and organizations engaged in M&S development and employment; criteria for determining specific M&S applications covered under this plan are delineated in SECNAVINST 5200.38;


–  is in consonance with and implements provisions of the Department of Defense (DoD) Modeling and Simulation Master Plan and DoD Directive 5000.59;


–  supports achievement of DoD M&S Master Plan activities to provide management policy and guidance, assess requirements, develop technology, build and field M&S capability and share benefits; 


–  implements the directives of SECNAVINST 5200.38;


–  is a statement of Navy Modeling and Simulation future direction;


–  describes the Navy’s management system for overseeing all Navy modeling and simulation activities;


–  shall be used by Navy organizations for planning guidance in the development of M&S investment and master plans.

1.2 Background -- Why Modeling and Simulation?

In recent years, the area of M&S has received increased visibility within DoD, industry, and academia.  This change, largely attributable to the emergence of Advanced Distributed Simulation (ADS) and Simulation Based Design (SBD), has been spurred by the advances in the computer, communication, and software technologies.  These new M&S tools and technologies, combined with new management and engineering planning processes, are altering the way we do business and offer the opportunity to revolutionize the way Services build, buy, train and fight.  While this opportunity has been made possible by advances in technology, interest in M&S has been motivated by several factors and influenced by various organizations including Congress, the DoD, the Joint Staff, and the Services as well as various communities from within each organization (e.g. Section 2367(A) of the National Defense Authorization Act (1996) states simulation validated...by testing may be used to augment live fire testing).


A principal factor generating interest in M&S is the sharp decline in fiscal resources necessitating greater efficiency and economy in all areas.  In the areas of acquisition and training, where much of Navy’s budget is allocated, M&S is one area being closely followed for its potential to improve efficiency and economy over the long term.  


Within the acquisition community, real incentives to reform the acquisition process exist.  New platform and system costs have now grown so expensive that Navy must be sure of their operation, supportability and maintainability as well as have confidence in their design before production.  Employing M&S within the integrated product planning process will ensure the correct platform will be built while still early in the design process.  Additionally, new platform and system development take so long that they are outpaced by technological advances before they can be fielded.  M&S offers the potential to accelerate the acquisition process and reduce cycle time and acquisition costs as well as enable true concurrent engineering.


Training forces and maintaining readiness for an uncertain future are also expensive.  The costs associated with the transportation of forces, live ordnance expenditures, and collateral environmental damage are frequently prohibitive to the conduct of training.  Additionally, force reductions brought about by downsizing have impacted training.  Large scale exercises are not as robust as in the past due to the non-availability of live “blue” and “orange” units and dedicated opposition forces.  The need to exercise forces in joint and combined operations and for Operations-Other-Than-War (OOTW) has resulted in additional requirements, costs, and complexities for training.  Within both training and acquisition, Navy needs to evolve away from single mission, legacy devices to multi-mission, interoperable systems.  For the training community, M&S offers the potential to improve the quality and range of training available by linking live, constructive, and virtual forces together and simulating war and OOTW conditions.


For the warfighter, changes in warfare are placing new demands on the ability to plan, train, and conduct operations for war and OOTW.  With increased emphasis on joint operations, developing a common tactical picture, achieving battlespace dominance, and exploiting information warfare, warfighters are searching for new ways to meet present and future requirements.  M&S developed for mission planning and rehearsal, and as decision aids or course of action tools, will be used to help satisfy these demands.  Key to satisfying  warfighters’ requirements is the interrelationship between existing and future C4I networks (and associated data formats, standards, protocols) and M&S tools.  To support planning, training and operations at sea or ashore, M&S, usable in either a stand-alone or distributed mode, must be merged with future C4I networks and integrated with operational tactical systems and platform equipment.  Furthermore, M&S must be interoperable and consistent with other M&S, and authoritatively represent the behavior of the modeled object or force.


With the end of the Cold War, third world countries have increased their activities in the littoral regions.  This emphasis on the littoral has expanded the need for models and databases that can realistically represent the littoral environment.  These include shallow water, surf zone, and the melding of sea, air, and land environments in which Navy and Joint operations are now being conducted.  Conducting training, rehearsal, and other operations on the same platforms the warfighter will use in combat, in a rapidly changing and hard to reach natural environment such as the littoral, requires new techniques in environmental data acquisition, processing, communications and display.


Finally, Congressional, DoD, and joint community interest in M&S has increased as the requirements, expenditures, and return on investment associated with M&S are more closely evaluated.  Of concern is that Service, agency and DoD resource expenditures on M&S are significant, and may be duplicative.  Within DoD, and led by the Defense Modeling and Simulation Office (DMSO), a number of initiatives are underway to define a framework for establishing rigor and consistency in the development of M&S.  Within the joint community, senior decision-makers are supporting the Joint Simulation System (JSIMS) and Joint Warfare System (JWARS) to satisfy CINC training and assessment.

1.3
Confidence

With the increasing role of M&S envisioned for the future, users and decisionmakers want greater assurance that the model or simulation accurately represents the activity or process being modeled and confidence in the results and decisions obtained from using the specific model or simulation.  Additionally, M&S developers, users and proponents are all concerned that M&S be used appropriately, (i.e., the model is used by people who understand its strengths and limitations, and the chosen model or simulation is suitable for the intended use).   These concerns are well recognized within the community and underscore the need for a formal process for Verification, Validation and Accreditation (VV&A) for M&S to improve the quality, use, and credibility of M&S.  Similarly for data used in M&S, it is recognized that a process for Verification, Validation, and Certification (VV&C) is also needed.  While a Secretary of the Navy VV&A instruction will be published separately, the following is provided to develop the concept, loosely define the terms and highlight Navy philosophy on this subject. 


Whether models and simulations are used for analysis, training or acquisition, most individuals would agree on the need for some form of VV&A/C for M&S and data.  The issue has not been is VV&A/C a requirement, but rather how much VV&A/C is needed and at what cost?  The DoD VV&A instruction provides broad guidelines within which the Services are to conduct VV&A/C.  Due to the wide range of M&S users, requirements, and tools available, a balance must be struck between the cost of conducting the VV&A and the value added to the decision process the model supports.  For legacy M&S, a review of past utilization and performance may suffice, or it may be necessary to conduct a limited amount of data, algorithm, and code review.  New M&S developments will in most cases incorporate interoperability requirements.  These imply the need for more formal documentation of the entire VV&A/C process.  Navy management expectations are that inclusion of these requirements early in the program planning process and the use of modern software engineering tools will assure that better models are built, documentation is clearer and users better supported.  Additionally, for new M&S VV&A/C is to be considered an integral part of model development.  


Although more formally defined in other instructions, the following should provide the reader with the basis for what is meant by VV&A as it is used within this plan.  Verification answers the question, “does the model or simulation accurately represent the developer’s conceptual description and specifications?”  Simply, does it perform as specified?  Validation answers the question “does the model or simulation accurately represent the real world from the perspective of the intended use?”  Accreditation is an official determination that a model or simulation is acceptable for a specific purpose.  The accreditation should reflect a tradeoff between the cost of doing more extensive verification and validation efforts and determining an acceptable level of confidence and risk.  Verification and validation is the responsibility of the M&S proponent.  The proponent is the agency or organization that has primary responsibility for the M&S development and use in its area of interest.  Accreditation is the responsibility of the M&S accrediting authority.  The accrediting authority is the senior management or command that is directly responsible for the decisions, recommendations, or actions based upon the use of the model or simulation.

Section 2 Future Navy M&S 
2.1 Navy’s Modeling and Simulation Vision

The DoD M&S vision as defined by the Executive Council for M&S (EXCIMS) in the DoD Master Plan states:
 


“Defense modeling and simulation will provide readily available, operationally valid environments for use by DoD Components:


- to train jointly, develop doctrine and tactics, formulate operational plans, and assess warfighting situations;


–  to support technology assessment, system upgrade, prototype and full-scale development, and force structuring.

Furthermore, common use of these environments will promote a closer interaction between the operations and acquisition communities in carrying out their respective responsibilities.  To allow maximum utility and flexibility, these modeling and simulation environments will be constructed from affordable, reusable components interoperating through an open systems architecture.”


The Navy M&S vision is described below, supports the DoD vision, and provides the basis for future decisions and direction of Navy Modeling and Simulation. 


In the 21st century, the United States Navy will use Modeling and Simulation to make better analytical decisions, improve warfighting skills, and develop superior systems to maintain the world’s most powerful maritime forces for the joint force commanders.  Analysts will construct force structures; warfighters will train and prepare for war; and system designers and engineers will develop new systems and platforms, all through the use of modeling and simulation in a synthetic battlespace credibly replicating the real world. 


After the turn of the century, most Navy organizations will use modeling and simulation seamlessly integrating live, virtual, and constructive simulations.  Operational forces of any size will routinely conduct training from home bases or at sea, at appropriate levels of command, from individual sailors and officers through the largest task force, as part of combined, joint, or service specific operations.  Interactive individual, crew, group, and force training will all be supported and enable sharpening of individual skills, tactical crew proficiency, and battle force operations through the use of synthetic forces and threats without necessarily transporting trainees or exercise participants to the same operating areas.  Key oceanographic, aerospace, and terrain conditions will be dynamically simulated, credibly replicating battlefield conditions.  Equipment, consoles, platforms, procedures, and alternative course of action tools used in everyday operations will be integrated into the synthetic battlespace and merged with the existing Command, Control, Communications, Computers and Intelligence (C4I) systems and networks allowing systems and equipment to be appropriately stimulated by threats, signals and emissions.  The merging of M&S with C4I will allow warfighters to conduct mission planning, preview, and rehearse in a collaborative, distributed environment in near real time with other Navy and joint forces.  Training conducted on the same systems that the warfighter will use in combat will be greatly enhanced.


In the assessment area, analysts will provide decision makers with more robust estimates of force structure requirements, sizing, costs, effectiveness, and alternatives assuring the best allocation of defense resources.  Navy will actively participate in the DoD and joint arena providing high fidelity models of systems and linking them into the synthetic battlespace along with comparable representations of other Services’ systems and common environmental and threat databases.  Tradeoff analyses and comparisons of the utility of present and future Navy systems will be conducted on a “level playing field”.  Navy positions, debates and decisions affecting acquisition, roles and missions, and POM will be supported and strengthened by quantitative analysis.  Additionally, force deployment options, operational plans and strategies, and alternative future force structure mixes can be evaluated.  Estimates of warfighting readiness, as well as tradeoffs between cost, performance, and effectiveness, can be conducted.


In acquisition, the entire life cycle of future systems will be supported in a synthetic battlespace with an Integrated Product Process Development (IPPD) technique.  Concepts will be developed and validated, requirements defined and refined, all in a realistic, simulated environment with sophisticated automated threats using force-on-force and operator-in-the-loop simulations.  Alternative solutions may be developed and evaluated both tactically and technically.  The most promising alternatives will be simulated through the use of reconfigurable simulators linked to computerized force-on-force combat models, giving the warfighter the means to evaluate the performance and contribution of each new system in the environment in which it will operate.  Operational doctrine will be developed, and supporting training curricula tailored to the introduction of the new system based on doctrinal concepts developed and evaluated in simulations.  New systems will be delivered faster and more reliably with more effective operational capability, trained operators, and proven doctrine.  The costly "design-build-test" acquisition paradigm will be substantially upgraded to a design process that uses virtual prototyping and simulation based design to investigate and evaluate the conception, exploration, development, design, testing, production, and sustainment of a combat system throughout its life cycle.  As the system progresses through the acquisition cycle, the components (models and simulators representing that system) will be refined and new components added (operational models, complementary weapon system models, and logistics models) and used throughout the life of the system.  System designs will be finalized prior to incurring the cost of fabrication by exercising virtual prototypes of the system in the synthetic environment to evaluate design alternatives and conduct cost and performance trade-off analyses.  System performance may be evaluated and confirmation tests conducted validating the system for development and production.  Subsequent to deployment, the virtual prototype will be exercised in a synthetic environment to define and evaluate life extending product improvements.   


Within the vision, Navy M&S effort is focused in the areas of training, assessment and acquisition.  These three areas are considered areas of high payoff and important to supporting the Navy’s mission.  The seven Navy M&S functional areas map into these three general areas and align Navy efforts with the thrust of DoD M&S efforts in (Training, Analysis, and Acquisition).  Similarly, Navy M&S objectives correlate with this focus and are to:  


–  simulate, before we budget, buy, build, or fight, using M&S as a primary decision tool throughout the life cycle of Navy systems;


–  integrate live, virtual, and constructive models at each level to support training world-wide ashore and at sea;


–  enable collaborative mission planning and rehearsal, ashore and at sea, via merged M&S and C4I to support warfighter planning and operations.


Depicted in Figure 2-1 is the vision for Navy’s M&S.  The M&S vision represents  a statement of the future capability and projected use of M&S in Navy organizations.  Initial operational capability (IOC) of the synthetic battlespace is expected around the turn of the century.  Navy’s vision is consistent with the DoD, the Department of the Navy (DoN), and the United States Marine Corps (USMC) M&S visions and will be used as a guide by individual Navy organizations and agencies in the development of supporting M&S visions, plans and programmatic decisions.  

2.1.1 Synthetic Battlespace Description


The synthetic battlespace is critical to the achievement of the Navy’s M&S vision.  The synthetic battlespace is not a computer program or mega-model, nor is it intended to reside in a single facility.  The synthetic battlespace represents an advanced M&S capability capitalizing on the current and emerging computer and communications technologies.  It will provide users access to operational and physical environments, standardized models and data, and scenarios via communications networks.  Essential elements of the synthetic battlespace include standards for models, data and network connectivity and interoperability, model configuration management, model and data repositories, and a robust VV&A process.  

Synthetic Battlespace
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Figure 2-1.  Synthetic Battlespace Vision for Navy Modeling and Simulation


The synthetic battlespace envisioned for the 21st century can be described as the collection of models and simulations and associated databases; the networks, including the supporting connectivity, interfaces, associated hardware, and underlying software and protocols; and the real world operators, ranges, platforms, systems, and hardware.  Users wouldn’t use these elements simultaneously.  Instead the synthetic battlespace would provide a collection that users could draw upon to represent operations, activities, or processes, at a level of realism acceptable to users in the accomplishment of any of a number of tasks (e.g. training battlegroup staffs, assessing force structures, or conducting system design tradeoffs, testing, or evaluation, etc.).  Users of the synthetic battlespace include researchers, engineers, designers, testers, analysts and warfighters from across the M&S functional areas.  The battlespace enables user visualization or immersion into the operation, activity, environment, or process being modeled permitting accomplishment of the desired task. As such, users will access the operational and physical (natural) environments, and scenarios via communications networks interconnecting live, virtual, and constructive simulations.  This environment will be developed in conjunction with the integrated product teams as they develop system characterizations.


The synthetic battlespace may be viewed in several ways.  From a Navy M&S functional area viewpoint, the synthetic battlespace may be simply viewed as an integrated M&S environment cross-connecting the focus areas of acquisition, analysis, and training.  This will be accomplished by tying the many types of M&S from within these areas together, in ways appropriate for the intended use.  Models created within the acquisition process to support new systems or programs will be designed to be  interoperable within the synthetic battlespace.  The synthetic battlespace model requirements will be specified as task based (defined with performance measure and analysis during planning), and doctrine based (described in operational terms).  From a user viewpoint, the synthetic battlespace is an environment which allows analysts, decision-makers, or warfighters to “plug”  into a common battlespace from their workstations, simulators, aircraft or ships and  link with other Services and civilian counterparts for collaborative research, assessment, or joint and service training.
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The three building blocks necessary for the evolutionary development of the synthetic battlespace are model standards, data standards, and communications.  The standards for models, data, communications, etc. as well as for VV&A and VV&C of products will be developed and promulgated with a continuing process of improvement for those standards as experience in their use accrues.  These building blocks support the focus areas of assessment, training and acquisition, depicted in Figure 2-2.

Figure 2-2.  M&S Building Blocks Supporting the areas 

of Assessment, Training, and Acquisition

The Model Standards building block encompasses the development and promulgation of standards, the process to ensure models realistically represent valid Naval doctrine and behavior, the establishment of a M&S Resource Repository (MSRR), the “standardized” models themselves, and the designation of executive agents for specific areas and proponents for configuration management of specific models or programs.  It should be noted that there are many models which cannot, or should not, be designed or modified to meet new standards, or be made interoperable through standard communications protocols.  Such models are constrained by computer capacity, or designed to act in a stand-alone mode.  Additionally, while there are some “legacy” models which will be replaced in a relatively short time there are still other legacy models which will be used for the foreseeable future.  These models are useful, and should be maintained for their designed purpose; major upgrades could include standardization, and interoperability, if appropriate; but the decision to invest in these models must be based on economy and effectiveness.


The Data Standards building block encompasses the process to ensure comprehensive, consistent and authoritative data are available to support the synthetic battlespace, the development and enforcement of data standards, the actual filling of the databases, and access to the data by the users through DMSO’s MSRR.  The problems associated with the accessibility of classified data are included in this building block. At the present time, the collection of data to support M&S is at best an ad hoc effort.  Each M&S application develops its own set of data, drawing from various sources, frequently without formal VV&C.  As the boundary between traditional M&S, mission planning, and automated tactical decision making blurs, the importance of certified, authoritative data, appropriate to the type of model or simulation, and its immediate availability takes on added significance.


The importance of the ocean environment in M&S can not be overstated.  Realistic representation of the ocean environment crosses all functional areas.  USD(A&T) has recognized the importance of the natural environment by establishing DoD Modeling and Simulation Executive Agents (MSEA) for authoritative representation of the natural environment.  The Navy has been designated as MSEA for the Ocean environment with requirements and obligations as discussed in the DoD M&S Master Plan, DoD 5000.59P.


The Communications building block encompasses the development of evolving communication standards, formats, and protocols necessary for connectivity and data exchange over a network; the long-range plan for building the physical communication nodes and acquiring the hardware; the protocols enabling federations of models to interact; and multi-level security hardware and standards necessary for classified operations.  It is recognized that one of the serious difficulties that must be addressed within this building block is meeting the requirement to conduct real, faster, and slower than real-time operational interactions of M&S to meet users needs.


Development of the synthetic battlespace provides the following benefits:


–  achieves consistency between models of different levels of fidelity (low fidelity models based on higher fidelity models); increases robustness of results; increases reusability of code; eliminates redundant development efforts; builds models on previous efforts; reduces duplicative modeling of natural environment and systems; and provides long term cost savings or cost avoidance;  


–  provides users access to:  VV&C data and databases, both “standardized” and VV&A’d models, scenarios, models of operational and physical environments, accredited models (at varying levels of resolution, with lower resolution models based on higher resolution models), and sets of interoperable models and environments at joint levels; 


–  satisfies DoD Directive 5000.59, DoD M&S Management requiring increased involvement from Navy in furthering DoD M&S.


The Navy plan for the evolutionary development of the synthetic battlespace is described in Section Three.

2.2 Navy M&S Goals

The SECNAV M&S goals, derived from the Department of the Navy M&S Vision Statement, are to:  


–  support the Naval Force’s capability to plan, train, operate, and fight in an environment that realistically represents the conditions of the battlespace within and aboard the systems and platforms that will carry us to war;


–  exercise every element of the naval force, from the task force staff to the individual sailor and marine in their warfighting functions using virtual, constructive and live simulation;


–  integrate M&S technologies through every aspect of the acquisition process, from research and development through test and evaluation, to production and logistics;  


–  ensure a fiscally responsible approach to the timely introduction of emerging technologies to our forces;


–  leverage all M&S efforts sponsored by other services and agencies, obtaining new capabilities through cooperative development whenever possible and pursue unique M&S initiatives only as necessary to meet Naval Force requirements.


Navy’s implementation of SECNAV M&S goals are to:



–  validate Navy requirements and doctrine using M&S as a primary tool.  Ensure an accurate DoD-wide representation of Naval force capability, including ensuring a level playing field across multi-service and multi-national representations;


–  participate in a fundamental improvement of the DoD acquisition process including technology assessment, system upgrade and full-scale development, and force structuring by simulating before ‘we budget, buy, build, or fight’;


–  train any size Navy command—from individual sailors and officers through the largest task force—as part of combined or joint operations from home bases or at sea through the seamless integration of live, virtual, and constructive simulations;


–  conduct mission planning, mission preview and rehearsal in a collaborative, distributed environment on land or at sea at all levels, from the individual unit to a Carrier Battle Force, in Navy and joint applications, by merging M&S with command, control, and communications systems;


–  support every major weapon system in the Navy with a simulator that can be networked into a common synthetic battlespace;


–  use M&S as a primary decision support tool for the entire life cycle process of Navy systems from requirement definition, technology development, test and evaluation through life cycle operation, training, and logistics;


–  provide the required capabilities for all missions with fewer unique M&S systems or implementations, so as to reduce the cost of duplication;


–  provide realistic natural environment representations to Navy, DoD, non-DoD government, academic, and commercial agencies and facilities as required under the purview of the MSEA for Oceans.

2.3 End States
Navy End States are defined below.  These end states are the basis for measuring progress toward achieving Navy’s M&S vision and estimating Navy’s return on investments in M&S.  Navy M&S end states are:

1. Exercise any size Navy battlegroup or expeditionary force as part of a combined or joint force from home ports or forward deployed through seamless integration of live, virtual, and constructive simulations:  


–  variety of models, simulations and simulators;


–  different geographic locations, linked, integrated;


–  common joint simulation systems; 


–  seamless synthetic environment; 


–  computer generated and instrumented forces; 


–  support for the individual ship to the battle staff; 


–  synthetic battlespace that replicates the real world; 


–  reserve participation without leaving their reserve sites; 


–  deployable training at all operational levels while in port or forward deployed.  

2.  Conduct mission planning in a distributed environment:  


–  two-dimensional and three‑dimensional visualization to support decision making;


–  commander and staff can survey the [synthetic] battlespace; 


–  can illustrate current threat; facilities evaluation of Courses of Action (COAs); 


–  battlegroup mission planning.

3.  Conduct mission preview and rehearsal in port or at sea at all levels, from the individual ship to the battle staff:  


–  evaluate COAs and conduct mission rehearsals in a synthetic battlespace with threat overlays; 


–  rehearse for generic contingencies (broad scope); 


–  rehearse for specific mission (known environment, threat systems, friendly force); 


–  life-like (computer generated) operational threats; rehearsal for the ship or the staff;


–  deployable simulators and advanced communications;

4.  Validate Navy requirements, doctrine, logistics and tactics using M&S as a primary tool:  
–  facilitate “what-if” analysis; 


–  gaming/testing against specific threat scenarios;


–  constructive models and/or manned simulators provide initial validation requirements, doctrine, logistics and tactics; 


–  final validation requirements, doctrine, logistics and tactics through the integration of live, virtual and constructive simulations; 


–  modify simulators or prototypes to represent alternative systems and identify operational capabilities provided by alternative systems.

5.  Participate in the fundamental improvement of the acquisition process by simulating and testing before we buy, build or fight:  


–  virtual prototyping in a synthetic environment; model-test-model build; 


–  evaluate alternatives from operational, design and logistical perspectives; 


–  reconfigurable simulators linked to computerized models and virtual environments;


–  warfighter evaluates conceptual systems in a realistic operational environment; 


–  designs are refined and tested through computer analyses; 


–  product improvements and engineering change proposals upgradeable to future threat.

6.  Merge M&S and C4I systems: 


–  simulation outputs stimulate operational C4I and weapons systems; 


–  migrate distributed simulation from dedicated networks to operational C4I systems; 


–  real or simulated becomes transparent to the operator.

7.  Support every major weapon system in Navy with a simulator that can be networked into a common synthetic environment:  


–  simulators developed with major weapon systems; 


–  used from concept exploration to designed specification; 


– “warrior in the loop” to support system development; 


–  virtual simulators used for operational logistics and resupply.

8.  Use M&S as a primary decision support tool:  


–  high resolution cost and systems engineering tools; 


–  logistics planning tools; appropriate level force-on-force combat models; 


–  standardized databases (natural environment and scenarios); 


–  provides realistic estimates for the battlegroup commander; 


–  exercise new concepts, doctrine, tactics, procedures and systems against realistic computer-generated threats.

Section 3 Achieving Navy’s Modeling & Simulation Vision
3.1 Navy M&S Organization


The Department of Defense established a Modeling and Simulation program led by the DMSO and required DoN to “designate an office to serve as Navy’s single point of contact on all M&S matters” and “implement a M&S management system.”  In response, the Department of the Navy promulgated SECNAV Instruction 5200.38 on 18 October 1994 and established a DoN M&S Management Office (DoNMSMO).  This office is comprised of three components and includes the Navy M&S Management Office (NAVMSMO) and the Marine Corps M&S Management Office (MCMSMO) serving as the single points of contact for the Navy and Marine Corps respectively.  The third component, the DoN M&S Technical Support Group (TSG) is hosted by the Space and Naval Warfare Systems Command, and provides technical support to both NAVMSMO and MCMSMO.  The Department of the Navy M&S organization shown in Figure 3-1 depicts the inter-relationship between the Navy and USMC M&S organizations.
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Figure 3-1. Department of the Navy M&S Organization


The senior official in the Department of the Navy responsible for M&S is the Under Secretary of the Navy.  Assisting the Under Secretary are two M&S Executive Agents: Director, Space and Electronic Warfare, (N6), and Commanding General, Marine Corps Combat Development Command (CG, MCCDC).  These Executive Agents co-chair the Modeling and Simulation Advisory Council, provide oversight of DoNMSMO and oversee their respective M&S management offices.


Serving as the Navy’s Executive Agent for Modeling and Simulation, N6 oversees M&S activities Navy-wide and provides guidance to NAVMSMO.  Additionally, N6 is responsible for defining Navy’s vision for the use of M&S and for establishing a M&S organization, management process, and strategy to achieve it.


The DoN M&S Advisory council depicted in Figure 3-2 provides oversight, review, and recommendations on M&S within the Department of the Navy.  The council meets at the direction of the M&S Executive Agents and makes recommendations to the Under Secretary of the Navy on the DoN M&S vision, strategy, and policy.  Membership to the DoN Modeling and Simulation Advisory Council, shown in Figure 3-2, includes the seven Navy Functional Area Managers (in boxes), and applicable Marine Corps organizations.  N6, and the other six Navy Functional Area Managers serve as the senior level steering group for Navy M&S. 
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Figure 3-2.  Department of the Navy M&S Advisory Council


The Director of the Navy Modeling and Simulation Management Office (N6M), who heads NAVMSMO is administratively located within the Space and Electronic Warfare Directorate of the Chief of Naval Operations.  NAVMSMO’s role is to provide centralized management of Navy M&S, coordinate M&S efforts across M&S functional areas, and develop policies and procedures necessary for M&S standardization within Navy.  NAVMSMO serves as Navy’s focal point for M&S within Navy, as well as to the Services, DoD, Joint Staff, and other agencies.  The specific responsibilities of NAVMSMO are delineated in SECNAVINST 5200.38 and include: establishing standards for a common Navy infrastructure to enable development of a synthetic battlespace for Navy M&S and coordinating, developing, and implementing Navy VV&A policy and procedures.


The seven Functional Area Managers (FAMs) are each responsible for determining M&S requirements, assessing current M&S capabilities, developing a supporting M&S plan and coordinating M&S use within commands, facilities and organizations within their functional area community.  FAM representatives on the Integrated Planning Team (IPT) within the Navy M&S organization are depicted in Figure 3-3 and listed below:


–  Acquisition, Research and Development.  The Assistant Secretary of the Navy (Research, Development, and Acquisition) for ASN(RDA) is the designated lead for the acquisition functional area;


–  Assessment.  The Deputy Chief of Naval Operations (Resources, Warfare Requirements & Assessment) (N8), is the assessment Functional Area Manager; Director of Assessment Division (N81) has been designated as the lead for the assessment functional area;


–  Logistics.  The Deputy Chief of Naval Operations (Logistics) (N4) is the designated lead for the logistics functional area;


–  Support to Operations.  The Director, Space and Electronic Warfare (N6) is the designated lead for support to operations functional area;


–  Test and Evaluation.  The Director of Navy Test and Evaluation and Technology Requirements (N091) is the designated lead for the test and evaluation functional area;


–  Training, Training Systems and Education.  The Director of Naval Training (N7) is the designated lead for the training functional area;


–  Doctrine.  The Commander, Naval Doctrine Command is the designated lead for the doctrine functional area.
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Figure 3-3.  Navy M&S Organization


The DoN M&S TSG, administratively located within Space and Naval Warfare Systems Command, is responsible for providing technical and programmatic support to NAVMSMO including analysis necessary to support the investment strategy and plans for Navy M&S.  TSG will coordinate the technical assessments of new technologies for incorporation into Navy M&S programs.   Additional responsibilities include, developing and proposing standards, and protocols, management of the VV&A process and the Navy M&S catalog, and maintenance of the Navy MSRR.


An IPT, comprised of representatives from each of the seven functional areas established in the SECNAVINST 5200.38 is chaired by Director, NAVMSMO.  Non-voting membership to the IPT includes additional representatives serving in an advisory capacity from the DoN M&S Technical Support Group, Office of Naval Research, fleet CINCs, non-FAM resource sponsors, Oceanographer of the Navy, and the intelligence community.  Additional non-voting membership to the IPT is extended to all interested parties to promote the widest possible integration of M&S.  Team members are responsible for coordinating and surfacing M&S issues and actions to the team.  The team will develop and provide recommendations and coordinate actions across functional areas in order to avoid duplication of M&S effort or contradictory efforts.  The IPT will nominally meet on a bi-monthly basis.



An M&S Program Office will be established to manage the development of the synthetic battlespace.  The office will integrate M&S programs from the Assessment, Training, and Acquisition Roadmaps and report to NAVMSMO. 


Additional working groups and task forces internal to the Navy will be established as needed to assist in the accomplishment of assigned tasks.  These groups will serve as forums for discussion of issues and policies, generation of plans and strategies, and the sharing of M&S techniques and technologies.


Additional key users, sponsors, or developers of M&S include: the Fleet CINCs, system commands, program executive officers, program managers, resource sponsors, testers, Navy Research Laboratory, and warfare centers.  Supporting supplemental M&S plans developed by these organizations will be coordinated through NAVMSMO.


Table 3-1 provides a summary of Navy M&S organizations and responsibilities.

3.2 M&S Management Process

NAVMSMO will use existing Navy processes and the Navy M&S organizational structure for coordination, review and endorsement of M&S vision, strategies, funding, and policies.  NAVMSMO, as the single point-of-contact for Navy M&S, will ensure centralized coordination of M&S for Navy.  Initial action officer level discussion and formulation of positions or issues will be conducted with the Integrated Planning Team.  Formal staffing of M&S issues and actions will be coordinated by NAVMSMO to ensure a unified Navy position.  For M&S actions and issues falling under the cognizance of a specific Functional Area Manager, the FAM action officer will include NAVMSMO during the coordination process.  Joint Requirements Oversight Council (JROC) M&S issues will be coordinated via the Navy’s point of contact to the JROC.  M&S issues involving the Joint and DoD arena will be addressed by NAVMSMO or an approved representative.  Table 3-2 summarizes how the Navy M&S management organization responds to the requirements delineated in DoD Directive 5000.59. 


Additional actions listed below will be coordinated through NAVMSMO to ensure a coherent approach, support technology exploitation, leverage investments, reduce redundancy, and ensure appropriate Navy representation.  These include: 


–  assignment and designation of Navy representatives to M&S groups external to the Navy M&S organization (i.e., DoD, Joint, Industry, and academia M&S organizations, councils, working groups, etc.); 


–  assignment of Executive Agents; 


–  reviewing all new model or simulation developments; 


–  development of M&S memoranda of agreement or understanding; 


–  development of Navy organization’s or agency’s M&S plans, policies, and strategies; 


–  annual assessment of M&S;


–  coordinate Advance Concepts Technology Demonstrations (ACTD) proposals with ONR and Defense Advanced Research Projects Agency (DARPA);

Table 3-1.  Navy M&S Organizations and Responsibilities Summary
Organization
 Responsibilities

Under Secretary of the Navy
Senior Official in DoN for M&S

M&S Advisory Council
Oversight for DoN M&S

N6
Navy M&S Executive Agent; Co-chairs M&S advisory council

NAVMSMO
Navy M&S single point-of-contact; develops policy, strategy, plans, and directives; establishes supporting organizations, build consensus for investments strategy   

DoN M&S TSG
Technical advice, defines standards, assesses ongoing government and industry efforts, maintains Navy Modeling and Simulation Resource Repository, manages VV&A process 

M&S Program Office
Manage evolutionary development of synthetic battlespace, manage building block programs, integrate components, supported by a focused S&T effort that will assess emerging technologies

M&S S&T Center
Conduct research program underpinning Navy M&S

FAMs
Coordinate respective functional area, represent Navy on DoD and Joint Staff M&S working and sub-working groups and Task Forces through NAVMSMO

Integrated Planning Team
Participate in development of M&S policies, procedures, guidelines, and plans; reviews, prioritizes and recommends opportunities for joint or collaborative M&S development, reviews and recommends M&S sponsors and proponents

Resource Sponsors
Support M&S strategy, validate requirements, fund M&S through POM process, sponsor M&S applications, quantify impact of M&S

M&S developers and users (CINCs, PEOs, PMs, etc.)  
Establish needs, requirements, register models and data, configuration management of M&S applications, quantify impact of M&S, build and maintain M&S in accordance with standards, verify and validate components,

Modeling and Simulation Executive Agents (MSEA)
As delineated in DoD 5000.59P M&S Master Plan

Table 3-2.  Navy M&S Organizational Responsibilities
DoD Directive 5000.59

Component Responsibility


M&S Advisory Council*

(Navy Functional Area Managers only) 
NAVMSMO
Integrated Planning 

Team (IPT)

Ensure that each M&S application, standard and database used in the DoD Component has a proponent designated to be responsible for its configuration and life cycle management

Designates sponsors and proponents for M&S applications meeting criteria established in SECNAVINST 5200.38
Nominates to NAVMSMO, sponsors and proponents for Navy M&S applications meeting criteria established in SECNAVINST 5200.38

Establish procedures to explore opportunities for joint or collaborative M&S development with other DoD Components before starting development of an M&S system
Approves and prioritizes identified joint or collaborative M&S development opportunities.  Briefs Navy Resource, Requirements, Review Board (R3B)
Conducts analyses using DoN M&S Technical Support Group, Office of Naval Research, or Center for Naval Analyses to evaluate collaborative M&S development opportunities
Reviews, prioritizes and recommends opportunities for joint or collaborative M&S development to NAVMSMO

Establish Verification, Validation, and Accreditation policies, and guidelines for M&S applications, standards, and databases managed by DoD Component
Approves VV&A policies, procedures, and guidelines
Supports development of VV&A policies, procedures and guidelines
Reviews DoN Technical Support Group developed guidelines for VV&A, develops VV&A policy

Ensure that M&S applications, standards and databases are both effective and efficient.  The contribution made by the use of particular M&S applications, standards and databases during developmental and operational testing (DT/OT) shall be documented

Consolidates IPT inputs, reports to M&S Advisory Council on effectiveness of M&S used during DT/OT, ensures  contribution is documented
Representatives monitor functional areas, report results to NAVMSMO 

Assume DoD-wide responsibility for managing a DoD common- or general-use M&S application, in response to guidance from the USD(A&T), when designated as a “DoD M&S Executive Agent”
Approves nomination of Navy Executive Agents

Reviews and recommends Executive Agents to FAMs via NAVMSMO

Represent interests to the USD(A&T), EXCIMS, and the DMSO, as appropriate, on all pertinent matters about M&S
N6 provides representation at USD(A&T) and EXCIMS
Represents Navy interests at DMSO and Joint Staff.  Coordinates, approves, and maintains records


Table 3-2.  Navy M&S Organizational Responsibilities (continued)

DoD Directive 5000.59

Component Responsibility


M&S Advisory Council*

(Navy Functional Area Managers only) 
NAVMSMO
Integrated Planning 

Team (IPT)

Provide representatives to the EXCIMS, the MS Working Groups, Sub Working Groups, and Task Forces, as requested by the USD(A) 
N6 designates representative to EXCIMS 
Director, NAVMSMO represents Navy at DMSO MSWG, designates Navy representatives to DMSO Sub-working groups and Task Forces
Represents Navy on DMSO Sub-working groups and Task Forces

Plan and provide resources, as needed, to carry out functional M&S responsibilities according to DoD Component priorities
N6 approves and provides resources for management of M&S.  Reviews M&S POM inputs and recommends changes; FAMs provide resources to support their functional area
Participates in Navy POM development process, annual M&S assessment to N8, brief R3B
Participates in Navy POM process, develops M&S baseline assessment

Review, coordinate, and approve DoD M&S plans, programs, policies, procedures, and DoD publications

Coordinates Navy review, develops Navy position, forwards through N6/SECNAV
Provides reviews to NAVMSMO 

Designate an office to serve as the single point-of-contact on all M&S matters, and for coordination with the EXCIMS and DMSO

Navy single point-of-contact for M&S


Implement an M&S management system for oversight of Component M&S activities, and for internal coordination and communication of DoD M&S issues
Provide executive for Navy M&S program
Provide managerial oversight of Navy M&S program
Participate in the development of M&S policies, procedures, guidelines, provide input to M&S plans

Provide information on M&S applications, standards, and databases managed by the DoD Component to the DoD M&S IAC

Reviews and forwards  information and inputs from DoN Technical Support Group to DoD M&SIAC, MSRR; approves release of data models, etc. after consultation with application sponsors
Participates in the development of M&S policies, procedures and guidelines, provides input to M&S plans

Publish a DoD Component M&S Master and Investment Plan
Reviews Navy M&S Master Plan and Investment Strategy, forwards to CNO for approval
Supports development of and manages M&S Master Plan and Investment Strategy
Provides input to the M&S Master Plan and Investment Strategy. Recommends plan approval to M&S Advisory Council via NAVMSMO

* Navy representatives on this council, including the Functional Area Managers, form the senior level steering group for M&S matters related to Navy only.  Department of the Navy M&S Advisory Council, (Navy and USMC representatives) provides oversight, review and recommendations on M&S for the Department of the Navy.


–  coordinate and leverage Naval Postgraduate School research efforts;


–  ensure new technologies are monitored;


–  keep abreast of support fleet initiatives;


–  develop M&S education curriculum.

3.3 Strategy and Roadmaps
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The Navy M&S strategy was developed by the Integrated Planning Team and relies on centralized management and decentralized execution for its implementation.  The intent of the centralized management, decentralized execution approach is to focus Navy M&S.  “Centralized management” of Navy M&S is the responsibility of NAVMSMO.  “Decentralized execution” will be the responsibility of the Functional Area Managers and individual resource sponsors and allows them to directly control and manage the execution of their programs within resource and policy constraints.  This approach requires resource sponsors to communicate program status and results to NAVMSMO and the Navy M&S Program Office. 

Figure 3-4. Navy M&S Strategy

The basic strategy shown in Figure 3-4 provides for the evolution of the synthetic battlespace through common program management of the assessment, training, and acquisition roadmaps enabled by the development of Model Standards, Data Standards, and Communications.  The evolution of the synthetic battlespace will be managed by the M&S Program Office. The strategy is supported by focused science and technology and physical environmental M&S efforts.  The science and technology effort will assess emerging technologies and recommend those that support development of the synthetic battlespace.  The physical environmental M&S effort will develop new techniques in environmental data acquisition, processing, communications, and displays that support establishing realistic environmental representations in the synthetic battlespace.  The M&S Program office will evolve the synthetic battlespace by capturing new technologies necessary for the expanded capabilities required in the future.

3.3.1 Assessment Roadmap


Assessment covers a wide range of uses for M&S.  This roadmap addresses primarily the area of POM development and Support to Operations.  Appendix A contains additional discussion of the assessment functional area as related to POM development.   


M&S used for assessment are generally at higher levels of aggregation addressing issues at the campaign level rather than individual engagements.  However, the functional area of assessment also encompasses analysis of alternatives in order to support programming decisions.  Analyses of alternatives are generally program or system specific with analyses done at the individual engagement level.  Future M&S capabilities will allow expansion of the assessment functional area to extend to analyses of actual operations and exercises; to the application of analysis for doctrine development, and to other fleet related requirements.


The Assessment strategy is closely tied to major efforts underway to establish the High Level Architecture (HLA), and joint simulation systems (e.g., JSIMS, JWARS).  The assessment area roadmap is illustrated in Figure 3-5. 
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Figure 3-5. Assessment Roadmap


The principal element of this strategy is the development and expansion of the Naval Simulation System (NSS) to analyze problems in most mission and support areas.  It represents the consolidation of many models, and the development of object-oriented models which will have multiple uses.  Elements of NSS are planned to be inputs to the DoD- JWARS which has been initiated as a joint analysis tool, and also to the JSIMS for training purposes.  NSS is also being developed to provide CINC-level analytical capability, to support operational planning.  In the interim, POM analyses are conducted through a variety of planning models.  Specific models assist the analyst in resolving specific problems. Integration is based on review by analysts, and overarching integration using the Integrated Theater Engagement Model (ITEM), the Generic Campaign Analysis Model (GCAM) and other specific models.  Until the NSS model is fully capable of meeting Assessment requirements, Navy will continue to use the interim suite(s) of models to meet continuing analysis tasks.

3.3.2 Training Roadmap


There are currently two major thrusts of M&S development in support of Navy training.  The first, providing training at the unit level, is the combination of the Battle Force Tactical Training System (BFTT), the Joint Tactical Combat Training Systems (JTCTS) and the maritime component to JSIMS.  As described in Appendix B, Navy training will go to sea using the BFTT System and JTCTS.  This effort will continue and will be the primary tool for unit level training for ships and submarines, both in port and at sea.  The second major thrust is aimed at providing training at higher levels.  This builds on JSIMS, a joint project sponsored by DMSO, with an established Joint Project Office and funding line.  This roadmap for the Training focus area is depicted in Figure 3-6.

[image: image9.png]DoD / DARPA
Technologies





 Figure 3-6.  Training Roadmap


JSIMS is scheduled to reach IOC in FY99, at which time it will provide training at the Battle Group/Joint Task Force level.  The principal focus at IOC is on joint training; after it is delivered and tested, JSIMS will replace the current Joint Training Confederation, which now relies on the Aggregate Level Simulation Protocol (ALSP) Confederation.  JSIMS will also replace the Enhanced Naval Wargaming System (ENWGS) at the Naval War College and the Tactical Training Groups as the training system for use by Commanders and Battle Staffs.  Until JSIMS is operational, it will be necessary to retain the current systems (Research, Evaluation, and System Analysis Maritime Simulation (RESA) and Enhanced Naval Warfare Gaming System (ENWGS)) to meet Navy commitments for training.


Doctrine development at the unit level will be supported by JSIMS when it is operational. At higher levels of aggregation, doctrine development and evaluation will use the Assessment tools, as discussed below.


Although not specifically a training application, there are aspects of support to operations which are related, and should be considered when developing or improving training systems.  These include mission planning and mission rehearsal.  USN/USMC systems under development for these operational requirements must be planned to interact with current and future M&S training and analysis systems, to ensure the achievement of the “train as you fight” dictum.


While the BFTT and the JTCTS are currently the two major efforts of M&S development in support of Navy Training, training will also be accomplished by using modeling and simulation software applications.  For example, M&S software emulating various systems and capabilities of the communication profile of a battlegroup can be used to train communications managers in how best to communicate in a given tactical environment.

In summary, Navy intends the following:


–  employ the combatant ship or submarine as the training site; tie these units to the command structure (Battle Group Commander, JTF Commander) with existing C4I circuits, and to the ashore Command structure using the communications gateway provided by JTCTS;  


–  aircraft training will rely on existing simulators and test and training ranges ashore.  JTCTS will provide BFTT-like stimulation, and connect the test and training ranges to expand the available training complex.  JTCTS will also allow a limited amount of deployed aircraft training independent of any overseas installations;


–  units other than combatant ships, such as Combat Logistics Force, SEABEES, SEALS, etc., are not presently included in the M&S training roadmap, these units will be included in the Naval component of JSIMS;


–  JSIMS, installed at the Naval War College and the Tactical Training Groups, will meet Battle Group/JTF Commander joint training requirements when operational.  Until that time, ENWGS will provide Navy-only training; the Joint Training Confederation, using Aggregate Level Simulation Protocol (ALSP), supports Joint training; 


–  develop a roadmap to combine USN/USMC training requirements with M&S initiatives to provide JTF mission planners with an onboard capability to support “course of action” analysis and optimization of forces.

3.3.3 Acquisition Roadmap

The modeling and simulation strategy for acquisition includes a wide range of functional areas established in the SECNAV Instruction on DoN Modeling and Simulation.  It includes concept evaluation, research and development, production, test and evaluation, and logistics support.  Appendices C, D and F discuss specific elements of the Acquisition, Test and Evaluation, and Logistics Functional Area plans.


The M&S strategy for acquisition differs from that supporting the training and assessment focus areas.  The latter are largely aimed at incremental improvements, whereas the M&S strategy for acquisition is based on the need for a fundamental change in the way Navy does its business.  As demonstrated by commercial development (e.g. Boeing), improved acquisition requires a commitment at the top of the organization, and the commitment must include investment of significant resources to make the change work.  Navy cannot expect to change its methods of program management and acquisition without a similar commitment.


The centerpiece of Acquisition M&S is Distributed Simulation Based Acquisition (DSBA)--the combination of the synthetic battlespace and smart product models.  The major portions of the acquisition strategy are to establish DSBA; to establish pilot programs at varying levels of complexity and time lines; and to demonstrate the value of using M&S to reduce acquisition time and cost by using IPPD technique.


The vision for DoN M&S capability is to enable a continuum of M&S application across the entire life cycle of products.  This continuum is based on a common digital representation of the product, Smart Product Model, that is developed and shared across all functional area applications (assessment, design, manufacturing, T&E, operations, training and support).  This Smart Product Model encompasses the systems engineering concept and required product, process, cost and business management data necessary to support the M&S needs of each of the functional areas.  The combination of smart product models with distributed simulation capability will support the timely collaboration required of geographically-dispersed, cross-functional teams in the implementation of Integrated Product and Process Development.


In addition to the SPM capability, DoN must develop a synthetic environment (synthetic battlespace) capability  in which the performance of the system under development can be evaluated.  The synthetic battlespace provides of the operational environments, physical environments, connectivity and standards required to support the performance analysis needs of the community of M&S customers.  


Acquisition M&S is dependent upon the availability of the resources of the synthetic battlespace and is the major contributor of its elements.  The synthetic battlespace required to support the acquisition communities includes the operational and physical environments, connectivity and models and data standards.


Distributed Simulation Based Acquisition efforts will leverage on-going technology development and application programs, see Figure C-9.  The Synthetic Battlespace effort will be coordinated with the on-going M&S efforts at DARPA (e.g. STOW), DoD (e.g. HLA), other services (e.g. Air Force JMASS program), OSD T&E (e.g. VTTR and TENA) and the M&S standards communities (e.g. DIS).  In addition, the SPM effort needs to be coordinated with key efforts in DARPA (e.g. SBA), DoD and Industry (e.g. SPM efforts at Newport News Shipbuilding, Electric Boat and Boeing).  Both the application of SPM technology to Navy systems, and the deployment of Distributed Simulation Based Acquisition (DSBA) for the Navy acquisition community should be initiated and demonstrated via pilot programs.  The ability to implement DSBA is dependent on the effective interoperability of the SPMs with the synthetic battlespace.  In order to limit the risk to interoperability associated with the above tasks, SPM, synthetic battlespace and DSBA deployment, all of these efforts should managed through M&S Program Office. 


In addition to providing support to fulfill these basic IPT needs, DSBA should facilitate the evaluation and successful introduction of late-blooming technology during EMD, responding to threat evolution, requirement changes or technology opportunities.
Test and Evaluation


The traditional BUILD - TEST - FIX - TEST... Test and Evaluation (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 programs 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 and 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 offer several 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, and operated by the user in advance of committing funding to 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 (JSTEB).  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.


Figure 3-7 shows the relationship of each of these elements and how they tie together to form the acquisition roadmap.

[image: image10.png]



Figure 3-7.  Acquisition Roadmap

3.3.4 Synthetic Battlespace Building Blocks


The realization of the synthetic battlespace is a key underpinning necessary to achieve the goals of the Assessment, Training and Acquisition focus areas.  The building blocks of the synthetic battlespace are Model Standards, Data Standards and Communications.  The standards for models, data and distributed communications will be developed within the building blocks and applied to the programs described in each of the roadmaps.  As each building block is constructed, the gradual evolution of the synthetic battlespace will be realized.

3.3.4.1 Model Standards


Models and simulations have been developed to represent the operations and capabilities of Navy forces and operating environments throughout the development and production of systems.  These M&S applications have been developed by many sources using different requirements and standards and are typically stovepiped within a specific area.  This lack of a coordinated effort in model development has likely resulted in parallel and duplicate efforts.  


The Model Standards building block includes establishment of a Model and Simulation Resource Repository (MSRR); development and promulgation of standards for M&S ; designation of M&S sponsors and proponents; VV&A of M&S applications; and assessment and designation of M&S applications as authoritative.


An acceptable standard model has the following characteristics: useful for the intended purpose, authoritatively represents the object or natural environment being modeled, interoperable with other models (e.g., JSIMS, JWARS, DSBA, etc.), conforms to the DoD High Level Architecture rule set, has undergone VV&A, uses VV&C data, is managed by a proponent and supported by a sponsor, is maintained under configuration control, is registered in the Navy MSRR, and is available for information and distribution either physically or electronically.  Model Standards are required in areas such as: environmental (Air, Ocean, Terrain, Space), Naval system standards representations, doctrinal behavior, and threat representations and behaviors and at the campaign, mission, engagement, and engineering levels.  


The Model Standards process is composed of three parts: developing the model standards, registering the M&S by the TSG, and establishing a MSRR of authoritative models integrated with the DoD MSRR.


Development of model standards necessitates the TSG’s participation in the development of standards with DoD such as the Conceptual Model of the Mission Space, adapting, developing, and validating standards for use within Navy, and promulgating and enforcing use of standards.  


Managing the standard models set requires that for each model included in the repository a sponsor or proponent be identified and designated to coordinate the model use and maintain it under configuration control.  Two other managerial aspects are included for proper management  of the standard model set: implementing Joint model standards in Navy M&S, and the collection, integration and use of standard models. The shift to the use of standard models must make maximum use of legacy models.


The third part necessary for developing the standard model building block is establishing the MSRR. The MSRR will contain authoritative Navy models, be integrated into the DMSO MSRR, and interface with the Navy M&S Catalog.  It will provide brokered access and identify models and their associated databases.  Models included in the MSRR  will have been through a VV&A process and be maintained under configuration management.  The TSG will oversee the M&S resource repository and centrally manage the models; implementation of the repository will be decentralized.  This method provides the user with access to the most current version of the model and technical support from the developer of the model.  Each model will be under the control of the model proponent and sponsor responsible to maintain the model, fund enhancements, assist users and document benefits.

3.3.4.2 Data Standards

In the M&S field the availability of “good” data is one of  the most vexing problems.  Past M&S focus has been principally on the development of better models or on interoperability between models, often pushing this problem aside.  Presently, once data is found it must be reviewed, processed, and inputted to models and simulations by analysts and requires substantial time and effort.  Modern M&S requires that data is readily accessible, accurate, and formatted in a way that can be used by a wide variety of systems and applications.  


The M&S Baseline Assessment indicated that a common set of standards for data and information is needed.  Users require a common set of databases that contain a complete set of threat and friendly data. The data must be capable of satisfying joint requirements.  It also must be V,V&C’d, documented with an associated pedigree, and authoritative.  The data must be consistent across warfare areas and between the various levels of models (campaign, mission, engagement, and engineering) and accessible ashore or at sea, capable of supporting real-time M&S, mission planning and tactical decision making.  It is also noted much work must be done in the areas of classification, releasibility, and accessibility of data by users.  


The standard data building block is an effort to provide users real-time access to standard authoritative sets of databases, loosely coupled and independently administered, via a distributed network for use with standard models.  The objective is to provide comprehensive sets of data to support models and simulations within the acquisition, assessment, operational, and training communities, with special emphasis given to mission planning and tactical decision making needs.


In order to develop the standard data building block the following steps will be taken by the Technical Support Group in conjunction with the IPT and NAVMSMO:


–  establish area Executive Agents (EA) responsibility for development of data in specific areas;


–  establish responsibility for development and fill of blue unit data;


–  establish authoritative sources for specific data elements;


–  establish authoritative databases and repositories of data;


–  identify a defense-wide standard data dictionary that supports the joint arena and mandate its use in all Navy programs;


–  oversee Navy’s implementation of MSRR with DMSO MSRR;


–  develop a process to provide an intelligent interface between the user and databases that enables easy retrieval of data using metadata from the various databases contained in the MSRR;


–  validate data standards including requirements for context and pedigree;


–  validate procedures for VV&C of data;


–  validate procedures for configuration management of data in the MSRR.

3.3.4.3 Communications

The final building block of the synthetic battlespace is Communications.  Using the existing networking capabilities available today, Navy participation ADS is limited and future requirements for linking afloat and shore sites for M&S will be severely constrained unless the capability is upgraded.  


The objective for the Communications building block is to achieve a secure, distributed, high-bandwidth, communications between Navy shore sites, at sea platforms and DoD sites enabling advanced distributed simulations and distributed simulation based acquisition.  Network multi-level security will be achieved by commercially developed, NSA approved, high speed data encoders. Network bandwidths in the order of billions of bits per second (Gb/s) will be achieved by the use of fiber optic conduction of data transmissions.  Distributed simulations between shore sites and at sea platforms will be achieved with the use of Modular Reconfigurable C4I Interfaces.


The Communications building block encompasses the development of evolving communication standards, formats, and protocols necessary for connectivity and passing of data over a network, the long-range plan for building the physical communication nodes and acquiring the hardware, the rules enabling M&S to interact, and the multi-level security hardware and standards necessary for classified operations.


NAVMSMO and TSG will participate in the development and design of communications protocols, both for networks themselves and for inter-simulation communications.  These protocols will be promulgated to Navy users.  Additional technical assistance, guidance and planning for the connection and/or upgrade of sites to be networked will be coordinated through the TSG. 


Navy strategy for developing the network infrastructure is to build a contiguous network from existing, smaller networks (which have lower levels of service) and leveraging growing commercial services to avoid costly private line leases.  Of particular importance are the current and planned high-bandwidth networks being developed throughout the DoD M&S and T&E communities.  Specific programs Navy will leverage include the Interim Defense Research and Engineering Network (I-DREN) jointly sponsored by DARPA and the Services; the Defense Simulation Internet (DSI) and its follow-on, the Defense Information Services Network / Leading Edge Service (DISN/LES) managed by the Advanced Information Technology Systems Joint Program Office (AITS JPO); and the Secret Internet Protocol Network (SIPRNET) already in place.  The distributed communications  network will also rely on existing or planned military and commercial high-bandwidth nodes at sites throughout CONUS, Europe and the Pacific belonging to other Services, DoD and joint programs.


The Navy network will tie individual sites and commands together to form a uniform, high-bandwidth telecommunication network for modeling, simulation, training, evaluation, simulation-based design and operational data transfer.  Approximately 200 Navy and Marine Corps operational, training, and research sites have been nominated to be incorporated into this network.  The list of sites will undergo a series of prioritizations to provide the maximum cost benefit given available services and resources.  The first prioritization will be by geographic location and locate sites in regions where existing high speed networks belonging to the Navy or other DoD Services or agencies exist.  The second prioritization will be by a measure of necessity, urgency and projected benefit and enable planners to allocate available assets to upgrading or including those sites first which will contribute most to M&S and operational objectives.  All network connections, upgrades and migrations will be coordinated with those DoD agencies and Services which are also working to establish high performance digital telecommunications networks for M&S and operations, in order to achieve any savings that might accrue as a result of leveraging shared assets.  Where connections are required to non-Navy sites such as contract service providers, universities and non-DoD agencies of the US Government, they will be established on an as-needed basis under the authority of the Navy program requiring the services.  


The IPT will refine the measures by which the list of nominated sites is evaluated and prioritized.  Additional groups will be formed to investigate and coordinate the interconnection of sites in regions surrounding established high speed hubs in order to obtain the optimal service-to-cost ratio available in each region.  

3.3.5 Science and Technology Programs

The M&S strategy, and development of the synthetic battlespace, will be supported by science and technology efforts in key areas.   As discussed in Appendix H, the Department of the Navy requires a Science and Technology Center to assess key research areas.  This center will monitor research and advancements and provide technical assessments and recommendations to the Navy M&S Program Office, Management Office and the Technical Support Group, and Integrated Planning Team in order for Navy to leverage ongoing research in high performance computing and networking; visualization; virtual presence; intelligent (computer generated) agents; and distributed simulation.  The Science and Technology Center will be established at the Naval Research Laboratory.


Advances in M&S technology are reliant on the convergence of several areas.  Computing and networking with attendant standards provide the enabling technology base.  Accessible descriptions of the environment in databases and models are required as the background in which all other models operate.  Finally behaviors of systems and humans in combination must be modeled.  All simulations must be built with these three components in mind.  No one piece will provide a lasting representation unless it is developed in the context of the other two.  The fact that the areas are developed separately now has led to the inability of models and simulations to interact.

Some of the key science and technology areas are


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 distributive interactive simulation (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. Virtual Reality (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.  

3.3.6 Natural Environment M&S Program


The importance of the representation of the natural environment in modeling and simulation is not always as apparent as representations of weapons systems and platforms human behaviors, communications links, etc.  Nevertheless, no realistic simulation involving Navy-unique or joint forces can be conducted without an in-depth understanding of the physical environment and how it affects platforms, weapon systems and sensors.  The Under Secretary of Defense (USD) for Acquisition and Technology (A&T) has reinforced this importance by establishing DoD Modeling and Simulation Executive Agents (MSEA) for authoritative representation of the natural environment.  The Navy has been designated as MSEA for the Ocean environment.


The MSEA for Oceans serves as the M&S community resource manager for all ocean representation and effects activities.  Realistic representation of the physical environment crosses all functional areas.  The goal of the MSEA 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, mine and countermine warfare, real-time knowledge and effective nowcasts and forecasts of the ocean environment at tactical relevant scales near shore beach response to physical forcing, anti-submarine warfare, amphibious warfare, and Joint special operations.

The following is a summary of major programs sponsored by the M&S Executive Agent for the oceans


Defining M&S Requirements.  The MSEA will gather and assess ocean requirements to support DoD M&S customers, identify present capabilities to meet these requirements, and formalized the requirements process.


Populating the Modeling and Simulation Resource Repository.  This program takes advantage of the existing operations and R&D infrastructure to bring R&D and operational models and simulations into the M&S community.  The MSEA will develop standards, procedures and standardization tools to support VV&A of models as well as facilitating interoperability of models for various M&S uses.


Authoritative ocean data representations are important inputs to all sensor performance models, effects models, simulations, stimulations, and analyses.  The MSEA will develop capabilities to rapidly, efficiently and economically provide ocean data at several standard resolutions and develop standards, procedures and standardization tools to support VV&C of databases as well as facilitating interoperability of data sets for various M&S uses.


Exercise Support.  This program aims to ensure successful participation in ACTDs and other joint activities.  The Oceanographer of the Navy’s expertise in supporting ocean-related exercises will be leveraged to provide proof of concept test plans, evaluations, exercise analyses, and other M&S tasks under the responsibility of the MSEA for Oceans.


MSEA Coordination.  The atmosphere and ocean environments are inseparable, both in the real world and in simulations.  Oceanographic simulations are driven by physics-based models that, to be realistic, must take the atmosphere/ocean interface into account.  A strict separation of the atmosphere from the ocean removes the driving forces acting on the ocean and vice versa.  The MSEA for Oceans must maintain close coordination with the MSEA for the Atmosphere to ensure that these driving forces accurately represent the conditions under which the ocean stimulates, and is stimulated by, the atmosphere and vice versa.  This program establishes the coordination required to satisfy this requirement.  This effort will include atmospheric effects such as electromagnetic and electro-optic representations, cloud depiction and visualization and will assist Navy-unique M&S programs while meeting Navy M&S atmospheric environmental requirements.

3.4 Summary Notes


Navy’s vision for the use of M&S is to enable better decisions, develop superior systems, and enhance warfighting skills to maintain the world’s most powerful maritime forces for the joint force commander through the evolutionary development of a synthetic battlespace.  By focusing M&S efforts in the areas of assessment, training and acquisition, the greater efficiencies and economies expected from the use of M&S will be realized and better support Navy’s present and future missions from the sea. 

Realization of Navy’s M&S vision is a significant challenge that necessitates all Navy agencies and organizations using M&S participate in the execution and refinement of this plan.  The Navy Modeling and Simulation Master Plan represents a living document.  As changes will undoubtedly occur affecting its content, revisions are expected and will be incorporated on an annual basis.


Finally, included within this plan are appendices A through I.  Appendices A through G contain discussions of the M&S requirements, objectives, and roadmaps for each of the seven Navy M&S functional areas.  They were developed by the respective Functional Area Managers in conduction with the Navy M&S Integrated Planning Team.  The remaining two appendices H and I, Science and Technology and Ocean Executive Agent, are included because they are integral to the achievement of Navy’s M&S vision and important to the entire M&S community.







2

