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Abstract

During the past year, the Department of Defense (DoD) has taken major steps to enhance its management of modeling and simulation (M&S) activities. As one facet of that change, it has focused on six functional communities of interest: innovation and experimentation, analysis, support to operations, acquisition, test and evaluation, and training. It has charged each functional community with the development of a modeling and simulation business plan.

The Analysis Modeling and Simulation Business Plan will support the development, fielding, and application of appropriate M&S capabilities to address national security strategic-level assessment issues. The plan articulates the Analytic Community’s vision and objectives, compares current capabilities to these objectives to identify gaps, draws on the results of surveys to prioritize those gaps, and formulates initiatives to address the highest priority gaps. These initiatives are aggregated into the categories of focused warfare activities (e.g., initiatives to redress deficiencies in M&S of Irregular Warfare), cross-cutting activities (e.g., options to enhance Capability Based Assessment), and Analysis M&S management activities (e.g., proposed changes to M&S governance). It is anticipated that this product will be reissued periodically to respond to the evolving needs of the broader Analysis Community.

1. Purpose

The purpose of the Analysis Modeling and Simulation Business Plan is to support the development, fielding, and application of appropriate modeling and simulation (M&S) capabilities that can be used to address national security strategic-level assessment issues. Representative strategic-level issues are identified in the National Security Strategy and the Quadrennial Defense Review (QDR). These issues frequently address the range of military operations, subsuming Phases 0–5 (shape–enable civil authority). In particular, the QDR emphasizes policy issues associated with both steady state and surge operations for Homeland Defense, the war on terror/irregular warfare, and conventional campaigns.
 These emerging issues often transcend the military and encompass political, military, economic, social, information, and infrastructure dimensions.

The study team’s intention is for the Business Plan to serve as a springboard for renewed discussion both within the Analytic Community and among the other functional communities, as a way to strengthen and focus M&S development across the US Department of Defense (DoD). 

2. Background

This Business Plan was initiated following the Analytic Community’s participation and collaboration in the development of a draft Analysis-Domain M&S Master Plan. It builds on the significant activity the DoD Analysis Community has conducted during the last two years to initiate such a Master Plan. To that foundation, organizational and planning elements were added to create a business process to move the Analytic M&S Community forward in concert with other DoD M&S communities. The Business Plan now stands as a living document and a process through which the Community can continue to progress in the years ahead.

3. Scope

Consistent with the approach adopted for the Master Plan, the Business Plan presents a vision for strategic analysis and articulates objectives for key components of strategic analysis (methodology, tools, data, intellectual capital, research, cross-community activities). The Business Plan then characterizes current capabilities in each of these key components as a basis for determining gaps between these current capabilities and the objectives articulated in the vision. 

The Business Plan is designed to address the strategic analysis needs of a broad spectrum of stakeholders, including the Office of the Secretary of Defense, the Joint Staff, Service and Agency Headquarters, Combatant Commanders, and Interagency leadership elements. Since Homeland Security issues are of growing strategic interest with significant implications for the military, there is particular interest in considering the analysis needs of those DoD functions that support Department of Homeland Security mission areas as well as integrating DoD analytic needs with related National Security Council Staff requirements.

To satisfy these stakeholders’ needs in the near- and long-term, the Business Plan process looked at analysis M&S requirements through the year 2026.

This first version of the Business Plan, provides specific solutions to address M&S support to Irregular Warfare and Stability, Security, Transition and Reconstruction issues, as well as establishing information sharing capabilities, both within the Analysis Community and across the M&S functional communities. These areas were those that Analysis leaders identified as being the most important.

4. Methodology

In general, while there are several recognized discrepancies in the Analytic Community’s ability to model traditional warfare, the specific gaps are well-known and several methods for addressing them have been identified. However, in other challenge areas identified by the 2006 QDR—Irregular, Catastrophic and Disruptive (ICD)—much of the research and relevant M&S capabilities are in their infancy. This Business Plan compares the analysis M&S vision and objectives to current capabilities in order to identify significant gaps in both analysis and its supporting M&S in traditional and ICD arenas. 
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Figure 1. Analysis M&S Business Plan Process

Figure 1 characterizes the process used to identify and characterize proposed solutions to analysis M&S shortfalls. Initially, the team decided to focus on strategic analysis, so attention was limited to those strategic issues relevant to processes such as the QDR. Subsequent versions of the Business Plan will broaden the scope to deal with a wider range of operational and tactical analysis issues as determined by the Analysis Community Steering Committee.

Consistent with its scope, a vision for analysis M&S was developed and associated objectives were articulated for six key areas: methodology, tools, data, intellectual capital, research, and cross-community activities. These objectives provided a standard against which to assess current activities. Based on a comparison of those objectives with capabilities existing in FY07, 73 gaps were initially identified. To help validate those gaps, determine additional gaps the analysis M&S community may not be adequately addressing, and prioritize solutions, the study team created two surveys, one for leaders in the DoD Analysis Community and the other for knowledgeable Action Officers (AOs) whom these leaders identified. 

The survey results gave the study team valuable information, as well as informing a workshop to help key subject matter experts identify potential solutions to address key high priority residual gaps.

Based on the survey results, the study team solicited views from the Analysis Community to provide project options to address the highest priority needs. Analysis of the surveys’ responses met three goals: it clarified the Analysis Community’s priorities with respect to the initial 73 gaps, it identified 33 other gaps to consider, and it identified key M&S activities and AOs addressing selected gaps. A second survey followed up with those AOs to characterize on-going efforts and to ascertain progress being made in closing the gaps associated with those efforts.

As members of the Analysis Community address prioritized gaps, they are expected to build on the initial solutions, taking into account other ongoing activity in the Analysis Community and other communities, to produce specific projects that will improve analysis and the M&S supporting it.

The resulting Business Plan articulates the Analytic Community’s vision and objectives, describes recommended processes for identifying gaps and priorities, and summarizes the major solutions that emerged.

5. Conclusions and Recommendations

Upon proving its usefulness in the initial scope of strategic analysis, the current Plan should transcend that scope and improve community collaboration, and future editions should benefit an increasingly inclusive community of analysts. Nothing in this current Plan should preclude analytic organizations from investing in or seeking funding for other acknowledged requirements of the analytic community. As these requirements or gaps are identified and validated, they should be included in updates to the Business Plan. The primary products of the Business Planning process—the list of prioritized gaps and their potential solutions—are expected to be modified through time to incorporate a larger community and a broader range of solutions as the Analysis Community uses the Business Plan process to bring focus and attention to its most pressing M&S issues. Tables 1 and 2 summarize proposed solutions to address major gaps in two areas: Focused Warfare Activities and Cross-Cutting Activities.

Table 1. Proposed Solutions to Address Focused Warfare Activities 

	Key Gaps
	Proposed Solutions

	Irregular Warfare/ Global War on 
Terrorism (IW/GWOT)
	· Create a Community of Interest for analysts formulating 
Measures of Merit for IW/GWOT

· Review data exchange agreements with other nations to encourage greater collaboration on IW/GWOT solutions

· Develop a framework for IW/GWOT issues and populate with key academic and defense agency initiatives

· Create enhanced tool sets, leveraging existing efforts

· Enhance visibility of the Joint Data System (JDS) Counter Insurgency Forum

· Enhance DoD-Intelligence Community collaboration

· Create a Center of Excellence for Irregular Warfare/War on Terrorism

	Stability, Security, Transition, & Reconstruction (SSTR)
	· Build upon emerging tools (e.g., the Defense Advanced Research 
Projects Agency’s Conflict Modeling, Planning and Outcomes Experimentation) to develop a mature tool set

· Build on and sustain SSTR data collection efforts (e.g., Human Terrain System)

· Enhance collaboration with Training Community

· Create a Center of Excellence for SSTR (perhaps building on the Center for Complex Operations)

	Disruptive Challenges
	· Initiate a comprehensive study to investigate the disruptive efforts that would follow an attack against Blue Command and Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR) assets

· Address key data issues

· Enhance collaboration with Experimentation and Training Communities

	Homeland Defense/ Defense Support of Civil Authority (HD/DSCA)
	· Develop an evolutionary plan for an HD/DSCA M&S environment that can be tailored to support the needs of the Analysis, Experimentation, Training, and Operations Commnities. This should leverage the current Experimentation alliance being created by JFCOM, NORTHCOM, and DHS.

· Collaborate with the DHS to address high priority research needs in the areas of M&S for chemical and biological defense, cybersecurity, incident management, and infrastructure protection.

	Traditional Challenges
	· Upgrade the Synthetic Theater Operations Research Model (STORM) to create a more balanced, joint Service strategic assessment tool

· Develop and implement methods and tools to enhance analyses of risk and uncertainty

· Implement exploratory analysis techniques where appropriate


Table 2. Proposed Solutions to Address Cross-Cutting Activities

	Key Gaps
	Proposed Solutions

	Capability Based 
Assessment (CBA)
	· Develop and implement a CBA framework with other key stakeholders that builds on the Missions and Means Framework

	Shaping Choices of Entities at Strategic Crossroads
	· Undertake a prototype activity (by a Combatant Command) to assess the Theater Security Cooperation Program and SSTR operations

	Complex Adaptive Systems (CAS)
	· Conduct a CAS-based analysis initiative to inform an ongoing DoD decision process

	Quick Turn Solutions
	· Work in concert with the Operations Community on the Adaptive Planning program

· Expand the Analytic Baseline activity

· Exploit lessons learned from the Services’ Quick Turn activities

· Prototype a portfolio approach to address Quick Turn Solutions

	C4ISR
	· Build on the NATO Code of Best Practice for Command and Control (C2) Assessment to develop a holistic approach to assess the mix of warfare processes and C4ISR that are commensurate with mission needs

	Information Operations (IO)
	· Address communications-related issues (e.g., Computer Network Operations) by building on IO Joint Munitions Effectiveness Manual activities and tasking and funding solutions through the Services, Defense Agencies, and Program Executive Offices

· Leverage the Director, Defense Research and Engineering’s 
investment in Human, Behavior, Social, and Cultural research to develop the needed scientific foundation and associated analytic methods and tools


In addition to providing initial solutions for prioritized gap areas, the study team also identified a number of management issues in the Analysis Community’s governance, information exchange, and data, and proposed potential solutions. In particular, the Analysis Community would benefit by instituting a more formal coordination function that extends the current Joint Analytic Data Management (JADM) Steering Committee’s joint data focus to address the range of joint analysis issues, including methodologies, tools, intellectual capital, research, and governance. Table 3 summarizes those proposed potential solutions.

Table 3. Proposed Solutions to Address Analysis M&S Management Issues

	Key Issue
	Proposed Solutions

	Analysis M&S Governance
	· Evolve JADM Steering Committee into a Joint Coordinating Authority (JCA) to lead and coordinate all Analysis Community-specific M&S matters

· Evaluate, implement, and monitor key metrics to track progress in addressing key gaps (JCA responsibility)

	Enhance the Visibility of Information
	· Formulate and improve the JDS M&S tool registry

· Build on the current JDS portal initiatives to create a vibrant body of knowledge (e.g., establish a “M&S-pedia”)

· Complete documentation of widely used tools (e.g., Joint Integrated Contingency Model (JICM))

	Outreach
	· Leverage the Information Analysis Centers and the M&S Resource Repositories to help shape information

· Enhance M&S outreach to the Interagency

· Enhance outreach through key professional associations (e.g., Military Operations Research Society (MORS) and Institute for 
Operations Research and the Management Sciences (INFORMS))

	Intellectual Capital
	· Develop and promulgate Codes of Best Practice for key analyst and decision-maker M&S stakeholders

· Augment the US Government’s intellectual capital in social 
sciences, gaming, and applying agent-based modeling

· Expand curricula at military academies and graduate schools to include appropriate courses in social science, advanced M&S

· Add analysis and M&S curricula to professional military education and senior leader courses

· Create one or more Centers of Excellence to address major challenges cited in the 2006 QDR

	Data
	· Develop metadata standards for the Analysis Community to use

· Better define and enforce data set sponsorship and proponency

· Undertake initiatives to overcome existing data barriers (e.g., Special Access Program/Special Access Required/Sensitive Compartmented Information)


�	US Secretary of Defense, 2006 Quadrennial Defense Review, February 2006.
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