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FORWARD


I am providing this guideline document for the express purpose of assisting Program Managers in the development of their Simulation Support Plans (SSPs).  This document is not intended to provide a “how to” methodology for preparing an SSP but rather to highlight the issues the PM should address in identifying how M&S can support system development throughout the acquisition life cycle.  The Army is shifting to a new paradigm in the use of M&S in support of acquisition.  This new paradigm is Simulation Based Acquisition (SBA) which is the concept of employing an optimized  suite of models and simulations across all functional areas throughout the entire acquisition life cycle.


M&S has the potential to allow the PM to reduce time, resources, and risk associated with the acquisition process.  Through M&S, PMs can facilitate IPPD in requirements development, design development, test and evaluation, manufacture design, and fielding.  To do this the PM must develop a strategy for utilizing M&S in the most efficient and effective means  possible.  The SSP is the management tool that allows the PM to identify and implement this M&S strategy.  Additionally, the SSP is intended to provide visibility of the use of M&S to not only the PM but other system PMs and other services as well.  The SSP is a road map that identifies what M&S is required to support system acquisition; when the M&S should be available; and when and how Verification, Validation, and Accreditation (VV&A) will be performed.


Because utilization of M&S has such tremendous potential to mitigate risk and augment design, combat development, test and evaluation, and training capabilities, it should be an integral part of the acquisition strategy.  The SSP becomes the source document from which to draw when reporting on the M&S strategy in the Acquisition Strategy Report (ASR).  A well crafted SSP is an integral part of a well crafted acquisition strategy.  These guidelines should help the PM develop a well crafted SSP. 
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Chapter 1 - Thinking Through Modeling & Simulation  

1.1  Purpose.

The intent of a Simulation Support Plan (SSP) is to provide the Program Manager (PM) a tool to use in thinking through modeling and simulation (M&S) requirements throughout the acquisition life cycle.  The purpose in providing these guidelines to PMs is to assist in the development of a strategy for using M&S that ultimately results in an acquisition strategy that incorporates Simulation Based Acquisition (SBA) to reduce time, resources, and risk as well as improve program implementation.  In addition, these guidelines will:

· Explain the thought process in SSP development to achieve a living plan the PM uses to advance the acquisition program.

· Provide a framework for understanding, developing, and implementing the SSP.

· Support the objectives contained in the Army Modeling & Simulation (M&S) Master Plan to include High Level Architecture (HLA), Verification, Validation, and Accreditation (VV&A), and Distributed Interactive Simulation (DIS).
1.2  Simulation Based Acquisition.




Figure 1:  What is Simulation Based Acquisition?

1.2.1  SBA Defined.  For the RDA Domain, SBA is defined as an integrator of simulation tools and technology across acquisition functions and program phases.  SBA is a concept for efficiently managing M&S as a resource to be exploited by the PM in the effort to accomplish acquisition objectives.  In order to realize the full potential of M&S to acquisition, the PM must plan for M&S in terms of how it can be applied in each of the acquisition functions from the beginning to the end of the acquisition life cycle. 

Figure 1 illustrates how M&S can be used in each of the functional areas across each of the acquisition phases.  Ideally, the models and simulations developed in the early phases are matured such that they can be reused in subsequent phases.  Notice that in each of the functional areas, the use of M&S varies in the intensity of use.  In Engineering and Manufacturing Development, for example, use of M&S peaks during EMD yet peak use of M&S for Combat Development occurs at the beginning of the program and again toward the end.  By contrast, M&S used to support the test and evaluation functional area tends to peak during each acquisition phase.  Finally, in the training functional area, M&S is utilized throughout with peak use occurring at the beginning and end of the life cycle (for an in depth discussion of the functional areas, refer to section 2.2 on page 6).  As the figure illustrates, a key concept in SBA is that M&S can be used extensively in each functional area and throughout the entire acquisition life cycle.

1.2.2  SBA Objectives.  The utility of SBA to the PM lies in the notion that M&S, properly integrated into the acquisition strategy, can result in a reduction in time, resources, and risk associated with the acquisition process.  Other objectives of incorporating SBA are as follows: 

· Increase quality, military utility, and supportability of fielded systems.

· Facilitate Integrated Product and Process Development (IPPD) in requirements development, design development, test and evaluation, manufacture design, and fielding.

1.2.3  Benefits of SBA.  SBA address two occurrences which have acted simultaneously to constrain and empower PMs in managing their programs.  First is the decreasing availability of resources for system development; second is the increasing power of M&S tools.  SBA provides the PM the means to effectively plan for the use of M&S such that a system can still be fielded within imposed budget and time constraints.  When properly incorporated into a program, SBA yields the following benefits which act to reduce risk in cost, schedule and performance:
· Continuous evaluation of system development.

· Rapid evaluation of concept design.

· Reduce and delay need for physical prototype.

· Facilitate continuous user participation in development process.

· Efficient development/evaluation of manufacturing plans.

· Reuse of system software and hardware in training simulators.

· Ability to test proposed system at sub-component, component, and system level.

1.3  Approach.
As stated earlier, the intent of the SSP is to provide the PM with a tool that facilitates thinking through how M&S can enhance the program during the acquisition process.  The approach to be taken in developing this tool is an analysis of external and internal risks affecting the program, then selecting and organizing a combination of live, virtual, and constructive M&S consistent with the program acquisition strategy.  The PM thinks through all the M&S relationships, identifying and establishing the required links and integration between the acquisition functional areas and across the acquisition phases.  The outcome of this approach is a SSP that supports and enhances the overall program development by the most efficient and effective means possible.

External risks, relative to the simulation plan, are determined by gathering information on factors affecting the program cost, schedule, and performance.  Strengths and weaknesses identified in the program acquisition strategy provide a clearer understanding of where the program risks lie.  Use of M&S tools to analyze acquisition strategy approaches are evaluated where the use of actual system components or the full system is not practical or possible.  Besides analysis of planned system cost, schedule, and performance, the predictive nature of M&S tools broadens and enhances the PM’s ability to select the approach having the least risk.

Internal risk is the level of risk in developing the various models and simulations, and their credibility in the use of their outputs to enhance the program development.  Elements of this risk are associated with M&S management.  Therefore, management must periodically review M&S tools supporting a program.  Risk associated with having a particular model or simulation ready in time for a required program event increases with complexity.  As the level of effort associated with the Verification, Validation & Accreditation (VV&A), or the configuration management plan increases, so does the risk of the model or simulation’s ability to enhance the program in a timely and cost effective manner. 

1.4  Model and Simulation Defined.

The terms model and simulation often mean different things to different people.  Explanations of M&S vary from document to document.  For the purpose of this document, the terms model and simulation will be defined below as found in DoD 5000.61.  

· Model is a physical, mathematical, or otherwise logical representation of a system, entity, phenomenon, or process. 

· Simulation is a method for implementing a model over time.  Also, a technique for testing, analysis, or training in which real-world systems are used, or where real-world and conceptual systems are reproduced by a model.

Examples of models and simulations are numerous.  The Apache (AH-64) attack helicopter cockpit simulation in Figure 2, enhances the Apache training program by reducing costs associated with flying the actual aircraft yet accomplishes critical training tasks.  Computer Aided Design (CAD) models such as in Figure 3, enhance programs in engineering development to improve working drawings resulting in better fit of prototype components. 



Figure 2:  Cockpit Simulation



Figure 3:  Results of Computer Aided Design

Chapter 2  Modeling & Simulation Support Activities
This Chapter focuses on development of the strategy for using M&S, and the SSP road map (Gantt chart) introduced below.  The SSP road map offers a methodology to tie into the acquisition strategy, which incorporates SBA, by considering the functional areas throughout the acquisition life cycle.  The major objective of the SSP road map is to assist the PM in developing a M&S strategy, the "How do I get there/How do I do it."  The SSP road map, and the acquisition strategy shown in Figure 4, work together mapping the M&S supporting the program.  The program structure shows such key events in the acquisition strategy as the milestones, formal solicitation, contract awards, deliveries, system design, and T&E across the four phases of the system life cycle.  The PM integrates the M&S strategy into the acquisition strategy and reflects it in the SSP road map.

2.1  The SSP Road Map.



Figure 4:  The SSP Roadmap overlaid on the Acquisition Strategy

The SSP road map superimposed over the program structure depicting the acquisition strategy  details M&S events in the SSP in relation to key program events.  Along the vertical axis the four functional areas are listed.  These functional areas are engineering development, combat development, Test & Evaluation (T&E), and training.  The partitions across the horizontal axis represent the different program phases: concept exploration (CE), product definition and risk reduction (PDRR), engineering manufacturing and development (EMD), and production and deployment (P&D).  Depicting the SSP in this manner allows the PM to view the M&S events working across the functional areas and program phases.  The PM visualizes the integration by overlaying the SSP road map on the program structure depicting the acquisition strategy.    

2.2  Functional Areas. 

Functional areas represent groups of activities with similar functions that occur across the phases of the acquisition process.  The focus of these areas are shown in Table 1.  Considerations of each of these functional areas allow the PM to better select and organize M&S formulating the simulation plan.

Table 1:  Focus of Functional Areas
Functional Area
Focus

Engineering Development
Development of the hardware and software

Combat Development
Soldier requirements and TTP

Test & Evaluation
System quality and constructive feedback

Training
Training requirements/proficiency/MANPRINT

2.2.1  Engineering Development.  The scope of engineering development includes M&S activities ranging from detailed design analysis to addressing supportability, manufacturabilty, and affordability.  As the design concepts develop and the level of detail increases, M&S provide better estimates of performance for alternative designs.

During the PDRR phase, M&S may focus on the explanation of multiple design approaches and technologies.  Cost models incorporate engineering cost estimates which refine life cycle cost estimates.  During EMD, the engineering development focus translates the most promising design approach into a stable, producible, supportable, and affordable design which satisfies all requirements.  Logistic support models allow analysis for investigation of sensitivities of reliability and maintainability trade-offs.  Some examples of M&S that support engineering development throughout the acquisition life-cycle are Computer-Aided Design (CAD), Computer-Aided Manufacturing (CAM), manufacturing process models, factory simulation, virtual prototypes, system and force effectiveness models.  CAD/CAM models produce designs transmitted to the shop floor resulting in fewer manufacturing errors.  Factory simulations reduce manufacturing risk by predicting production flows, facility layout, and equipment planning.  Even though most of these M&S examples are used in the CE and PDRR phases, their outputs will be used in other phases.  The outputs, in turn, refine requirements causing the PM to revisit M&S efforts in the CE and PDRR phases.  Furthermore, these may initiate future modifications of the system.  Input from IPT members representing the EMD and Operations & Support (O&S) communities will also influence design development.  The engineering development M&S outputs will support and enhance the other functional areas such as combat development, T&E, and training.  

Finally, the PM should consider some form of digital end-to-end model or suite of models and simulation (which may include hardware-in-the-loop) that represents/models the whole system process.  An example of this is an End-To-End model or suite that starts at "trigger pull" and ends with "effects" on target.  A system representation that allows the PM to "see" the entire system throughout engineering development, and if needed, make necessary cost, schedule, or performance adjustments.

2.2.2  Combat Development.  The scope of combat development includes M&S supporting mission area assessments in the development of TTP to include wargaming and Force-on-Force simulations.  M&S efforts focus on performance, effectiveness, and theater/campaign level outcomes that assist in determining operational mode tempo, crew and system size, structure, and force ratio.  These efforts directly lead to the production of the Operational Requirements Document (ORD), Mission Need Statement (MNS), System Threat Assessment Report (STAR), and the Mission Area Analysis (MAA), and are used to support trade off studies during CE and PDRR.  During combat development M&S, the eventual outputs may necessitate the need to update engineering development/manufacturing activities early in the acquisition life cycle.  More specifically, the outcomes from a theater/campaign simulation may uncover materiel deficiencies requiring engineering development updates to ensure effectiveness and suitability against the approved threat weapon system.  Thus a manufacturing, engineering, or design change may be appropriate. 

2.2.3  Test & Evaluation.  The scope of T&E includes M&S support of component and system level testing; developmental testing; and operational testing and evaluation.  Test and Evaluation  starts with early planning in the system life-cycle.  As with combat development, T&E initially requires the effectiveness results and theater/campaign outcomes.  From this point, the M&S effort shifts to component and subsystem level testing during PDRR and EMD phases to support requirements verification.  This may consist of augmenting actual tests by running large numbers of simulations encompassing a variety of conditions.  Additionally, live fire testing can be supplemented by such things as missile flight path generation, detection, and tracking; munitions performance; warhead-target interactions; and penetration mechanics.  Virtual prototyping of the components and subsystems is very useful and cost effective.  During the EMD phase, hardware-in-the-loop and software-in-the-loop (HWIL/SWIL) address and demonstrate new technologies, design evaluation, and hardware and software integration.  M&S augments Operational Testing (OT) by providing additional data in expanded or untested environments and enhanced effectiveness, suitability, and survivability assessments.  Without sacrificing independence, T&E participates in acquisition IPPD by conducting continuous evaluation using a credible mix of live T&E and M&S.   

2.2.4  Training.  The scope of training includes M&S that range from developing training requirements and devices to individual, crew, and unit proficiency training.  During the CE phase, the training M&S are primarily focused on front end training analysis, training device performance, and human integration issues.  This assists in identifying initial training resources, tradeoffs, requirements, and training devices which will affect the combat development and engineering development functional areas.  

Rather than treating the development of training devices as a separate issue, the PM should capitalize on the use of previously developed M&S during the CE and PDRR phases for development of system training devices.  The PM should design, develop and produce training devices which are used both during and after the deployment of the system.  These training devices are constructed not only for the program development and maturation, but are to be used as a product of the acquisition process that are considered "legacy" in nature.  Examples include full mission simulators and crew cockpit/station trainers.   

Part of the training functional area is exercise support.  Exercise support includes M&S supporting wargames and force level scenario development, training, and doctrine prove-out at the Theater/Campaign level.  Through a combination of live, virtual, and constructive simulations, personnel may conduct mission planning, rehearsal, and individual/staff skill development via Distributive Interactive Simulations (DIS).  The individual weapon system operators may be emerged in a synthetic environment.  The crew then operates a system virtual prototype while their unit commander (Co/Bn/Bde/Div/Corps/Joint) fights units in real time from a battle simulation center which could be miles away.  M&S developed early for training and T&E could be matured and developed to augment or support theater/campaign level simulations.  Some examples are Louisiana Maneuvers (LAM), Virtual Proving Ground (VPG), Ulchi Focus Lens (UFL), and Keen Edge (KE).  During the EMD phase, the outcomes from theater/campaign simulations may be integrated into virtual simulations to validate the changes in warfighting operations, doctrine, TTP, and human response issues.  The PM must carefully plan support for these activities consistent with the program requirements. 

2.3  Live, Virtual, Constructive.


Traditionally, simulations can be divided into three different classes (Live, Virtual, Constructive).  Live simulations usually refer to field training exercises involving troops and actual equipment.  This type of simulation is excellent for evaluating Tactics, Techniques, and Procedures (TTP), weapon systems effectiveness, and interoperability issues. 

Figure 5:  Live Simulation




Figure 6:  Reusable Virtual Simulator (left), and Virtual Crew Simulator (right)

Virtual simulation takes the operator and the system and puts them in a synthetic environment.  The system's hardware is driven or stimulated to give the operator the sense of the actual situation.  An example is a weapon system platform that will train the individual or crew on weapon and platform TTP.

Constructive simulations are analytic tools or computer wargames that can range from detailed engineering models to theater/campaign simulation.  Remember, constructive M&S often involves human interaction, such as wargaming simulations that train staffs.  



Figure 7:  Constructive Model of Plant Layout

Of course, not all models and simulations fall neatly into these classes.  There are simulations referred to as "hybrids".  These models and simulations are usually a combination of several linked M&S.  Due to their "linked" nature, these “hybrids” lend themselves to various applications in the functional areas or the different acquisition phases.  Consideration of the relative costs associated with these different type of M&S should be understood.  Usually live simulations are the most expensive, followed by virtual, and then constructive. 

2.4  Model and Simulation Hierarchy. 

M&S range over a vast spectrum of types, resolution, fidelity, and purpose; from highly detailed engineering models to aggregated, force-on-force simulations.  There is a M&S hierarchy spanning four levels.  The lowest level in the M&S hierarchy begins with the engineering level, next is the engagement level, then the mission/battle level, and finally the theater/campaign level.  Often models and simulations require the outcomes of models and simulations in lower levels of the hierarchy to provide data and information into the next level.  

· At the Engineering level, M&S can be used for design analysis, risk mitigation in component performance and tradeoff, specification requirements, cost, performance, and producibility.  Engineering models are very detailed primarily concentrating on individual components, their interaction, and the phenomena of their activity.  As engineer models mature, some can be used at the engagement level.  

· At the Engagement level, M&S can be used for analysis of alternatives and requirements evaluation, system effectiveness, TTP, tradeoffs, test support, etc.  Engagement models usually depict one/few friendly on one/few enemy engagements.  Engagement models usually provide some type of system effectiveness outcome.  Virtual prototypes can be developed to run as a simulation at the engagement level and above.

· At the Mission/Battle level, M&S can be used for analysis of alternatives and requirements evaluation, deployment, weapons integration, TTP, training/wargaming, etc.  Mission/Battle level models usually depict multi-platform, multi-Task Force packages.  Mission/Battle models usually provide some type of mission effectiveness outcome. 

· At the Theater/Campaign level, M&S can be used for analysis of alternatives and requirements evaluation, TTP, wargaming, battle staff training, etc.  Theater/Campaign models are traditionally highly aggregated in nature.

The PM should be cognizant of the hierarchy in order to integrate and link M&S.  The integration and linkage occur throughout the system life cycle and across functional disciplines without excessive M&S use, duplication of effort, and allowing for future growth and expansion.

2.5  Development of a Simulation Support Strategy.

The PM must select and organize appropriate M&S tools (Live, Virtual, and Constructive) in order to mitigate risk, reduce cost and schedule, and improve system performance, training aids, manufacturing processes, and system supportability.  This selection and organization of M&S tools is the PM’s Simulation Support Strategy which identifies how SBA will be incorporated into the program.  The process of selecting M&S tools involves consideration of whether to use existing tools, modify available tools, develop new M&S, or accept the risks of not using M&S for certain functions.  The PM organizes the M&S in the functional areas across the program phases that support requirements in the acquisition strategy. 

In developing a Simulation Support Strategy, the PM must consider how to communicate the system's M&S program requirements to the modeling community (organizations responsible for the development of models).  The PM and the modeling community then identify which M&S tools address each requirement thus assembling a M&S Tool Kit.  The PM maps the program needs to the M&S tool requirements in a usable format that the modeling community uses to provide the required support.  This is the essence of the SSP.  Figure 8 illustrates a generic top level representation of a SSP which incorporates the Simulation Support Strategy for implementing SBA.




Figure 8:  Generic Top level Representation of a SSP

2.5.1  M&S Tool Kit.  One of the first steps a PM must take is identifying the right tools for a M&S Tool Kit.  Essential to this tool kit are an End-to-End Digital Simulation and a Virtual Simulation.  An End-to-End Digital Simulation is an integrated suite of component constructive models linked together to represent the fully functioning  system being developed.  End-to-End refers to the simulation’s ability to represent the system’s full range of performance.  In a weapon system, for example, the End-to-End Digital Simulation would represent the system from trigger pull to ordnance on target.  A Virtual Simulation is a continuum of virtual prototypes that represents the system at various levels of fidelity.  The prototypes, which operate in a synthetic environment, can be entirely software, or a combination of hardware and software.  

2.5.2  End-to-End Digital Simulation.  Just as important to identifying what M&S tools belong in the tool kit is identifying how the tools are going to be used throughout the acquisition life cycle.  In order to develop a successful Simulation Support Strategy, the PM must understand the attributes inherent in each of the M&S tools.  The value of the End-to-End Digital Simulation lies in its ability to mature as the system matures and the ability to link the End-to-End simulation with other models and/or software and hardware to meet program needs in each of the functional areas.  As the system being developed matures through each of the acquisition phases, the constructive models used to support system development can be matured also, thus allowing for the ability to fully represent the system.  As the component models mature, the digital simulation increases its ability to conduct “what if” analysis, support test and evaluation, generate data for manufacturing development, and evaluate system supportability.  As figure 8 illustrates, the End-to-End simulation provides the ability to “plug and play”.  The digital simulation can be dropped into a Force-on-Force model to assist in combat development or combined with hardware-in-the-loop to augment test and evaluation.  Additionally, the End-to-End simulation provides the ability to reduce and the delay the need to build a physical prototype, thereby reducing not only cost but system performance risk as well.  By understanding the power of the End-to-End Digital Simulation to support system development in all of the functional areas across each of the acquisition phases, the PM can better refine the Simulation Support Strategy which is the driving force behind the SSP.

2.5.3  Virtual Simulation.  The PM can derive tremendous benefit from planning how and when to utilize the virtual simulation.  The key to optimizing the use of a virtual simulation in system development is understanding the levels of fidelity of virtual prototypes as well as understanding the concept of a re-configurable prototype.  Virtual prototypes, whether composed of software only or combinations of software and hardware, typically represent the system at either high or low levels of fidelity.  A high fidelity virtual prototype represents the system to a high degree of specific detail, whereas a low fidelity virtual prototype represents the system in a more generic manner.  The PM should consider which of his program requirements need to be met with a high fidelity prototype and which requirements can be met with a low fidelity prototype.  For example, both high and low fidelity prototypes represent value to the PM in the training functional area.  A high fidelity prototype can be exploited in the development of the system training device, whereas a low fidelity prototype is ideal for training support.  There is a cost/fidelity trade-off that must be made when identifying what type of prototype will best meet the PM’s needs. The higher the level of fidelity, the higher the cost.  The PM should capitalize as much as possible on the use of a lower cost, low fidelity prototype that can accommodate use of  a wide variety of  hardware and software.

2.5.4  Re-Configurable Virtual Prototype.  The ability of the low fidelity prototype to accommodate generic hardware and software “plug-ins” leads to the concept of a re-configurable prototype.  “Re-configurable” implies that the prototype can represent more than one type of generic system.  A low fidelity, re-configurable prototype can be used to support training, combat development, and system evaluation.  Once the PM is fully cognizant of how the different levels of fidelity and the ability of the re-configurable prototype can support program requirements, the Simulation Support Strategy can be refined to best capitalize on the M&S contained in the Tool Kit.

The final task in developing the Simulation Support Strategy is identification of the linkages and integration of the M&S on the SSP road map.  This allows the PM to assess duplicative efforts and consolidate M&S requirements and opportunities.  This results in use of the minimum number of M&S tools supporting the system program.  Some models will be used once, some repeatedly, and others will develop and mature with each iteration they are used.  In identifying the integration, the PM gives consideration to the different M&S types (Live, Virtual, Constructive) and M&S hierarchy.  Failure to conduct front end analysis may result in an unaffordable strategy where funds are spent and M&S are not used as intended or possibly never fully matured to provide significant results.  Once the Simulation Support Strategy is finalized, the SSP can be developed to indicate when and how the M&S tools in the Tool Kit will be developed and ultimately used to support acquisition requirements.

2.6  VV&A.  

VV&A is required for all Army M&S in accordance with DoD directive 5000.59 and AR 5-11, with supplemental guidance from DoD 5000.61 and DA PAM 5-11.  The goal of VV&A is "to gain the confidence of user organizations that M&S outcomes are representative of the real world, that they are reasonably correct, and that the models and simulations are acceptable for the  specific purpose" for which they will be used
.

V&V should be performed during the development of M&S and as part of the M&S life-cycle management (Configuration Management).  "Accreditation is the official determination by the M&S application sponsor that the capabilities of the M&S fit the intended use  (in this instance, the M&S is suitable) and that the limitations of the M&S will not interfere in drawing the correct conclusions (in this instance, the M&S is acceptable)."
 

Timeliness of VV&A supporting a particular model or simulation is critical due to the credibility and usefulness of resultant outputs.  Table 2 is a suggested  matrix to assist in the tracking of all M&S VV&A activities.  Monitoring the status of the VV&A with the activity date and the activity the model supports alerts the PM of critical times and events in the SSP.  It also allows the rest of the acquisition community to know when they can plan on the availability of a specific model.

Table 2:  VV&A Matrix

Model

Name
Type
V&V

Proponent
Accreditation

Authority
V&V Date
Accreditation Date
Activity

Model Supports
Activity Date



















Chapter 3 - Simulation Support Plan 
3.1  Introduction.

For the SSP to be an effective management tool, the PM must take ownership of the SSP so that it reflects the PM’s strategy for incorporating SBA.  The SSP must be a living document which changes in response to re-direction in program development so that it always remains an effective means for the PM to manage M&S resources.




Figure 9:  SSP focuses program M&S effort

In following the approach discussed in Chapter 2, the PM will have journeyed through program risk analysis and M&S requirements identification, arriving at a tangible strategy for implementing SBA.  The end product, called a Simulation Support Plan, provides the living tool the PM uses to focus M&S efforts.  The thought process and journey, portrayed in figure 9, shows the PM applying SBA objectives in an SSP across the acquisition life cycle.  As implied in the figure, the PM is the focal point in this process, constantly assessing the requirements, focusing the M&S effort, and keeping an eye on the M&S strategy via the SSP.   

The SSP serves not only as a tool for the PM but also as the means for providing visibility of the program’s M&S to the RDA M&S Domain, the Army, and even to DOD.  It is the mechanism that allows the Army to provide effective stewardship of M&S so that resources used in developing new M&S tools are expended wisely.  As illustrated in figure 10, the effect of the SSP is analogous to the effect of dropping a stone into the water; the ripples caused by the stone continue to reach outward.  The SSP will allow other PMs and other communities within the RDA Domain as well as other Army M&S Domains to leverage M&S that is already being developed and avoid duplicative efforts.  Not only will the SSP aid the PM in managing M&S resources wisely, but allow the Army as a whole to better manage its M&S resources.




Figure 10:  Army Stewardship of M&S


3.2  Simulation Support Plan Format.
The following SSP format outlines and explains the content of each of the SSP sections.  The SSP will be no longer than 20 pages, including appendices.  The intent is to provide the PM with a useful tool communicating the program M&S strategy. 



I.  Approval page.



II.  Coordination page.

III.  Abstract.  One page summary of the key points of the SSP.

IV.  Purpose.  Provide a concise statement of the purpose.  Focus on answering the question “What are my needs and uses for M&S tools to enhance my program?” 

V.  System Description.  Provide a very brief summary (less than 1 page) of the weapon system.

VI.  Program Acquisition Strategy.  Briefly state the weapon system acquisition strategy emphasizing the role of M&S.  Identify areas where M&S will reduce risk in cost, schedule, and performance.

VII.  Program Simulation Approach/Strategy.  Provide a detailed presentation of M&S strategy that supports and enhances the system acquisition strategy.  The M&S strategy should "overlay" the acquisition strategy and clearly identify the use of M&S within the four functional areas, thoughout the system acquisition life-cycle.  The M&S strategy should be viewed as a "road map" shown in figure 4, and will be depicted in a Gantt chart format.  Conduct and explain the results of the program risk assessment.  Discuss the linkages and integration of the M&S across the functional areas and program phases.  Discuss maturing of models as the program progresses.  Discuss how program needs are mapped to required M&S tools, and communicated to the modeling community providing the M&S support.   Discuss how the PM will use constructive, virtual, and live models to arrive at an End-to-End Suite of simulations supporting engineering development.

VIII.  Management.  Provide information about the key personnel managing the Program’s M&S to include phone numbers and E-Mail/mailing addresses. 

IX.  Facilities/Equipment Requirements.  Describe the facility requirements for all M&S.  This includes both government (PM Labs, Analysis Agencies, etc.) and contractor(s) and covers both hardware and software requirements.  Note all requirements for equipment, hardware, software, data, communications, special compartmented information facility (SCIF), etc., and determine whether the requirement will be provided by the PM, or by others (be specific).  Examples of important requirements to list include:  terrain requirements, security requirements, and how selected M&S will receive proper VV&A for the intended application prior to use.  Identify those items that will not be available to support the system at the required time.  Ensure government ownership of equipment (including simulators), when practical, hardware, software, data, etc., critical for cost effective government management of M&S.

X.  Funding.  Provide fiscal year and cumulative M&S program expenditures in tabular format similar to example in Table 3:

Table 3:  Example of M&S funding for a SSP

Fiscal Year
FY97
FY98
FY99
FY01 
Out to PM's Planning Horizon 

Fiscal M&S cost
1.2
.5
1.2
1.2    


Cumulative Cost
1.2
1.7
2.9
4.1    




XI.  Remarks/additional information.  This section includes any comments on related information deemed appropriate.

XII.  SSP Appendices:


A.  Acronyms and Abbreviations

B.  References
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Appendix A: Definitions

Accreditation  An official determination by management that an M&S is acceptable for a specific purpose. (AR 5-11)

Constructive  Aggregated software representation of units, their behavior, associated outcomes, and support operations using rules, data and procedures designed to depict an actual or real world situation. (Army Model and Simulation Master Plan)
Fidelity  The degree to which aspects of the real world are represented in the M&S.  (AR 5-11)

Integrated M&S  Models and Simulations that share reusable, common software modules. (Simulation Support Plan, page 13)  
Linked M&S  Outputs of one model or simulation that serves as inputs to another model or simulation.  (Simulation Support Plan, page 13) 
Live  Representation of military operations using live forces and simulated weapons effects and/or instrumented systems interacting on training, test, and exercise ranges which simulate experiences of actual operational conditions. (Army Model and Simulation Master Plan)  
Model  A physical, mathematical, or otherwise logical representation of a system, entity, phenomenon, or process.(DoD 5000.61)

Resolution  The degree of detail and precision used in the representation of real world aspects in the M&S. (AR 5-11)

Simulation  A method for implementing a model over time.  Also, a technique for testing, analysis, or training in which real-world systems are used, or where real-world and conceptual systems are reproduced by a model.(DoD 5000.61)

Validation  The process of determining the extent to which an M&S is an accurate representation of the real world from the perspective of the intended use of the M&S. (AR 5-11)

Verification  The process of determining that an M&S implementation accurately represents the developer’s conceptual description and specifications.  Verification evaluates the extent to which the M&S has been developed using sound and established software engineering techniques.   (AR 5-11)

Virtual  Representation (synthetic) of warfighting environment patterned after the simulated organization, operations, and equipment of actual military units. (Army Model and Simulation Master Plan)
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OSD Level:
DoD 5000.1, Defense Acquisition, 16 March, 1996

DoD 5000.2, Mandatory Procedures for Major Defense Acquisition Programs and Major Automated Information Systems, 16 March, 1996

DoD 5000.59, DoD Modeling and Simulation Management, 4 January, 1994

DoD 5000.59-P , DoD Model and Simulation Master Plan, October, 1995

DoD 5000.61, DoD  Modeling and Simulation Verification, Validation, and Accreditation, 29 April, 1996 

DoD VV&A Recommended Practices Guide, November, 1996

Army Regulations:


AR 5-11, Management of Army Models and Simulations, November, 1996

AR 70-1, Research, Development, and Acquisition/Army Acquisition Policy, Draft September, 1996


Army M&S Master Plan, 18 May, 1995

Guidance Memos:

SARD-DO Memo, Simulation Support Plans for ACAT I & II Programs, 31 Jul 95 

SARD-DO Memo, Modeling and Simulation (M&S) Support of the Army Acquisition Process, 20 Sep 96 

DA Pamphlets:


DA PAM 5-11, VV&A of  Army Models and Simulations, 15 October, 1993


DA PAM 70-3, Army Acquisition Procedures, 28 February, 1995

Studies:


M&S Effectiveness, October, 1996


OSD STEP, December, 1996

Internet Sites:


Acquisition Web (OUSD (A&T)) 


AMSO Homepage

Army Acquisition Website



Army M&S Homepage 

ASARDA Homepage


DMSO Homepage
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� DoD M&S Master Plan, page 4-23, paragraph 3a.


� DA PAM 5-11, page 12, paragraph 4-1.
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