
Executive Summary

preface

This report is the final version of the road map for Simulation Based Acquisition (SBA) produced by the Joint SBA Task Force chartered by the Acquisition Council of the Department of Defense (DoD) Executive Council for Modeling and Simulation (EXCIMS). The December 4, 1998, version of the report was sent through a formal coordination process. At its February 2, 1999, meeting, the Acquisition Council determined that there were nine “core issues” associated with the road map. These core issues were referred to the Acquisition Functional Working Group (AFWG) for further amplification and the development of alternative methods of addressing them. At several subsequent meetings, the last of which occurred on June 28, 1999, the Acquisition Council addressed the nine core issues. Rather than doing a complete revision of the road map based on this and other detailed comments received during the coordination process, the Acquisition Council elected to preserve the Task Force’s product as a historical reference document, and to use the Implementation Plan for SBA as the means of establishing future direction. A brief summary of the nine core issues and how they were addressed is contained at the end of this Executive Summary. The remainder of this document is substantially unchanged since the December 4, 1998, version, with the exception of the incorporation of several minor comments received during the coordination process that were deemed to clarify the document.

Background

The vision for SBA, adopted in 1997 by the Acquisition Council of the DoD EXCIMS, is “an acquisi​tion process in which DoD and Industry are enabled by robust, col​laborative use of simulation technology that is integrated across acquisition phases and pro​grams.” During the same time frame, the Vice-President’s National Performance Review (NPR) set a goal for cutting delivery time for new systems by 25%. In response to the NPR, DoD stretched this goal to a reduction of 50% in acquisition cycle time and set an additional goal of reducing Total Ownership Cost (TOC). In December 1997, the Defense Systems Affordability Council (DSAC) identified SBA as one of the top-priority efforts to achieve the NPR and DoD goals.

Noting the existence of a number of previous SBA-related studies, the Acquisition Council decided to establish a Joint SBA Task Force to develop actionable recommendations that could be assigned and managed with accountability, to form a “road map” for SBA implementation. The Council developed a Terms of Reference (TOR) document for the Task Force that addressed notional architectures, technical challenges, ownership of modules in the systems architecture, opportunities for reuse, investments, and recommendations for action. The TOR further noted that change would be required in three areas: culture, process, and technical environment. The Task Force was convened on March 2, 1998, to execute the TOR, and delivered its initial road map report to the Acquisition Council on September 1, 1998. During September, the Acquisition Council and Service/Agency representatives provided comments, Task Force responses to which were provided to the Acquisition Council on October 2. The October 27 revision of this road map report reflected changes resulting from this process, and was used as the basis for discussion at the National Defense Industrial Association (NDIA) SBA Workshop in Dallas on November 2–5. The Workshop participants recommended further changes, which were considered by the Workshop Executive Panel, consisting of Acquisition Council members and other senior officials of the Office of the Secretary of Defense (OSD) and the Services. Recommended changes to the report that were accepted by the Executive Panel and changes resulting from the Acquisition Council meeting on November 24 were incorporated in the December 4 version of this report.

summary

Although there have been a number of SBA-related studies performed since 1994 citing the benefits of SBA-like practices, none has yet resulted in overall action being taken to implement SBA. The Task Force was intent on ensuring that its six-month effort would result in a product that could be used directly by DoD and Industry to accelerate the implementation of SBA; that is, its recommendations had to focus on being actionable, as requested. The Task Force keyed upon the phrases “collaborative use” and “across acquisition phases and programs” in the SBA vision statement to guide its efforts in developing this product. Furthermore, the Task Force recognized that a structured process to acquire customer input from many stakeholders in the acquisition process was needed to guide its proposed solutions and recommendations.

The principal technical contribution of the Task Force is the development of a notional archi​tecture for SBA, with operational, systems, and technical views. The Task Force advocates the use of collaborative environments, and has developed a top-level collaborative environment reference systems architecture to guide the flexible imple​mentation of these collaborative environments to facilitate interoperability and reuse. Within the context of SBA, a collaborative environment is an enduring collection of subject matter experts (SMEs) supported by interoperable tools and data bases, authoritative information resources, and product/process models that are focused on a common domain or set of problems. Simply put, a basic example of a collaborative environment could be two programs sharing and reusing models, simulations, and data; a collaborative environment is one way to facilitate the “use of simulation technology integrated across programs” part of the SBA vision. The Task Force has also proposed architectural concepts for descriptions of products within this architectural framework, and for a distributed joint DoD/Industry resource repository, with access controls, to facilitate sharing of models, simulations, tools, data, and information, as appropriate, among the stakeholders in the acquisition process.

In formulating its initial recommendations, the Task Force used many inputs, including previous studies, its own efforts, guest speakers, interactive visits to a Task Force “Study Room,” and a structured decision analysis process (Quality Function Deployment) in which many stakeholders participated. From all of these inputs, the Task Force formulated recommendations for ac​tion, identified Offices of Primary Responsibility (OPRs) and Offices of Coordinating Respon​sibility (OCRs), and provided concise tasking statements, descriptive material, and specific near-term (FY99–00) and long-term (FY01 and after) implementing guidance. The Task Force’s initial recommendations have been revised based on Acquisition Council review, initial comments from the Services, changes recommended by the NDIA SBA Workshop participants that were accepted by the Executive Panel on the final day of the Workshop, and decisions made at the Acquisition Council meeting on November 24. A total of 24 recommendations, divided into seven categories, are provided.

As specified in the TOR, the Task Force has also developed “rough-order-of-magnitude” (ROM) cost estimates for each of its recommendations, using descriptors of “minimal,” “100s of $K,” “1s of $M,” and “10s of $M.” More detailed estimates of the costs to implement the recommendations can only be done by the assigned OPRs and OCRs for those actions. The Task Force expects that once this is accomplished the investment to implement this road map, using a phased ap​proach over a number of years, will be in the tens of millions of dollars per year, but this amount may be able to be reduced, depending upon the degree to which ongoing efforts, many of which are cited in this report, can be refocused to support SBA objectives. The Task Force believes, however, that the return in benefits will far exceed the value of these investments.

task force approach

In response to the TOR, the Task Force formulated an approach consisting of three parallel but complementary paths to develop its recommendations for action. The first path consisted of literature reviews and related research, consultation with guest speakers, and weekly discussions. Because of the broad scope of SBA, the Task Force decided to focus its initial developmental work in this path on the notional architecture task specified in the TOR. These architectural in​vestigations had two complementary thrusts: (1) a characterization of the current (or “as-is”) state of DoD acquisition and identification of the principal shortfalls and (2) the development of a no​tional “to-be” architecture to satisfy the SBA vision. This permitted comparison of the proposed to-be architecture to the shortfalls of the as-is state, to help assure that the proposed architecture would serve to alleviate the principal shortfalls. In addition, the Task Force reviewed the written documentation of the previous SBA-related studies, extracted the recommendations, and pro​duced a consolidated categorized list.

The second path was a two-session Quality Function Deployment (QFD) process (a struc​tured decision analysis tool) formulated by the Task Force to get customer input from about 45 representatives of Government and Industry, and to produce target areas for the road map. The Task Force’s work in developing notional architecture assessments, and in consolidating recom​mendations from previous SBA-related studies, served as inputs to each of these two sessions. The QFD process proceeded in a top-down fashion, beginning with the SBA goals in the vision statement and developing, in succession, prioritized strategies to achieve the SBA goals, priori​tized SBA attributes, and prioritized actions to achieve these SBA attributes. 

In the third path, the Task Force assembled the SBA Study Room. Here, work in progress was displayed and feedback was solicited on a personal and small-group basis from members of the Acquisition Council as well as from other DoD and Industry SMEs. This feedback influenced the Task Force’s subsequent work.

Finally, the Task Force assembled the results obtained from these three complementary paths to formulate the recommendations for action in the September 1 version of this report. These initial recommendations have been modified based on comments received, as previously noted.

Architecture 

Using the definitions of architecture views given in C4ISR Architecture Framework Version 2.014 as a guide (C4ISR is command, control, communications, computers, intelligence, surveillance, and reconnaissance), the Task Force decomposed architecture into three main views: operational, systems, and technical. These three views were then looked at in the context of providing a means for acquisition professionals to deliver combat systems cheaper, faster, and better. Given this perspective, the Task Force developed the notional operational architecture to examine areas such as organizational relationships, policies, business practices, environment, and processes. The notional systems architecture view was constructed that highlights the physical components (models, simulations, networks, data bases, etc.) that support the operational architecture, and to define the systems baselines and determine what new technologies, if any, would be required to fulfill future operational architecture requirements. The Task Force also provided a notional technical architecture view—those standards, rules, and conventions that must be followed to implement the systems and operational architectures—noting the need for compliance with exist​ing technical architectures, such as the Joint Technical Architecture (JTA).

As-Is Architecture

The Task Force used a top-level view of the DoD Enterprise Model15 as the baseline from which more detailed, specific views of the as-is acquisition operational architecture were developed. Within the current architecture, Integrated Product Teams (IPTs) and Working Groups (WGs) have been formed within DoD and Industry as part of Integrated Product and Process Development (IPPD). These IPTs and WGs currently use models and simulations (M&S) throughout the acquisition process. However, many of them are using M&S tools that are “stovepiped” along functional lines with little or no interaction with M&S in other functional areas or programs outside their domains. Operating within their own specialized environments, they often tend to use a wide variety of nonstandard and noninteroperable tools and data bases that cannot be effectively trans​ported across acquisition phases and programs. The Task Force derived environment and process shortfalls affecting systems acquisition using the operational architecture view as a basis and incorporating feedback from the SBA QFD process. Those shortfalls include the failure to involve all stakeholders early and continuously in the acquisition process, which results in the lack of effective M&S reuse across acquisition functional disciplines, phases, and programs.

While reviewing the current systems architecture, the Task Force identified the M&S tool classes and their uses within DoD acquisition programs. M&S tools were characterized by their scope and level of detail (i.e., engineering, engagement, etc.), class (i.e., constructive, live, or virtual), and the functional area they support. Each acquisition milestone phase, from mission needs to disposal, was looked at to determine the primary uses of M&S tools and how they sup​port each functional discipline. Those functional disciplines included management, logistics, training, test and evaluation, combat development, as well as others. The Task Force identified a number of shortfalls, ranging from lack of tool reuse and interoperability to poor documentation standards of accreditation evidence, which were considered to impede the efficient and effective use of system architecture components in today’s acquisition process.

Once the systems architecture was described, those DoD and non-DoD standards and con​ventions and their interactions between DoD and non-DoD environments—comprising the tech​nical architecture—were examined. Models and simulations currently used within both environ​ments have been developed using varied standards and conventions. Even with the current desire in DoD to migrate to the JTA standards, including the High Level Architecture (HLA), there is significant variance, making interoperability difficult to achieve. The situation is even more varied within the non-DoD community. Numerous specialized simulation languages exist, some of which fail to migrate to technological advances in hardware, software, and human-computer interfaces.

Cultural Issues

Today’s acquisition process is a linear one in which stakeholders pass their work to the next set of stakeholders, who must then work within the set of constraints imposed by the previous stakeholders. Industry becomes involved in the current process only after Government decides to solicit partnership, long after a need for a new system has been determined. In the course of its study of cultural issues, the Task Force identified three forces—policy, management, and education—that shape today’s DoD acquisition culture. Many shortfalls in these three areas were uncovered. Current policy, as articulated in DoD Regulation 5000.2-R, does not provide sufficient incentives to implement SBA practices, such as collaboration across functional areas, programs, or phases. In the management area, although the Task Force does not recommend the establishment of a new organization, the management of SBA implementation will require the significant commitment of individuals in existing DoD or​ganizations. It was observed that evaluation practices force program managers to be risk averse. In addition, most program managers, because of their backgrounds, remain suspicious and often doubt the reliability of conducting activities within an M&S environment. Outside of military-unique applications, many program managers believe that the application of M&S falls under the purview of the contractor. Government acquisition educational institutions continue to address M&S as a separate entity, not as a value-adding tool spanning all phases of the acquisition cycle. In order to accomplish the goals of SBA, and to be able to utilize SBA to the maximum extent, it is necessary to educate the workforce and other SBA stakeholders as to the goals and benefits of SBA. Established educational criteria should include how and when to apply SBA and which application areas would provide the maximum return on investment.

To-Be Architecture 

The Task Force designed the notional to-be SBA architecture to accelerate progress toward achieving the fundamental goals described in the SBA vision and to directly address current M&S shortfalls described in the as-is architecture. Top-level descriptions of the three views of the notional to-be architecture (operational, systems, and technical) follow.

The operational view of the to-be SBA architecture describes a fundamental concept for how Government, Industry, and Academia can collaborate and share information more effectively throughout the acquisition process. This concept, called a “collaborative environment,” is an enduring collection of SMEs supported by interoperable tools and data bases, authoritative information resources, and product/process models that are focused on a common domain or set of problems. Programs employ and reuse the resources intrinsic to an appropriate collaborative environment throughout the product life cycle, facilitating communication and cooperation within inter-functional IPTs and reducing overall program cost.

Collaborative environments are most effective when they are organized and interrelated, sharing resources and passing information from one level of aggregation to another. This report describes six levels of collaborative environments: strategic, operational, mission area, product area, system, and subsystem, to illustrate how collaborative environments could be defined based on an organizational/functional hierarchy. Although the specific definition and evolutionary implementation of collaborative environments are the responsibility of OSD, the Services, and Defense Agencies, it is recommended that ownership of individual collaborative environments be closely aligned with the organizations that have “real world” responsibilities in that area. Collaborative environments that are well-defined, recognized, and institutionalized will significantly reduce duplication and dilution of investments in SBA. 

The systems view of the to-be SBA architecture describes the major classes of tools and re​sources necessary to implement a collaborative environment. The Task Force has defined a common high-level structure/organization for these tool and resource classes, called a “collaborative environment reference systems architecture.” This pro​vides an initial framework for facilitating interoperability and reuse of systems components. Owners of each class (or module) in the collaborative environment reference systems architecture are identified in this re​port. IPPD is facilitated within collaborative environment reference systems architecture implementations through the use of Distributed Product Descriptions (DPDs). DPDs are composed of a distributed, logically unified collection of product information. The purpose of a DPD is to provide a common product view to all IPT participants throughout the acquisition process. To facilitate tool reuse, information resi​dent in a DPD is accessed through common Data Interchange Formats (DIFs). Collaborative en​vironments are also supported by a distributed DoD/Industry Resource Repository (DIRR), which provides a “bulletin board” of tools and resources that can be shared among different collabora​tive environments.

The technical view of the to-be SBA architecture identifies the rules and standards that apply to implementations of collaborative environments. These rules and standards may apply at the DoD level or may be unique to the individual collaborative environment. At the DoD level, the JTA is expected to fully specify the interoperability and reuse standards that will apply to all collaborative environments. However, it is critical that the acquisition community leverage exist​ing standardization efforts (such as the Standard for the Exchange of Product Model Data (STEP)), actively participate in the development of new supporting standards for collaborative environments (particularly DIFs for product data exchange), and ensure that these standards are incorporated into the JTA. In addition to these broad standards, local standards on particular tools, resources, and development processes can also be defined. Achieving SBA goals for in​teroperability and reuse depends heavily on community migration to such standards. 

Recommendations

The assessment of the as-is state of DoD system acquisition and the development of the no​tional to-be SBA architecture provided the Task Force with the necessary technical basis for de​veloping recommendations for actions to accelerate SBA. The Task Force also reviewed the con​solidated set of recommendations from the SBA-related studies performed since 1994. Using the results of both this previous work and the ongoing notional to-be architecture development, the Task Force formulated and conducted the aforementioned two-session QFD process in June and July of 1998. Approximately 45 representatives of OSD, the Services, and Industry (from the Acquisition Division of the Industry Steering Group), drawn from a cross section of 18 acquisition-related disciplines, participated. The QFD sessions, in a top-down three-step process, derived from the SBA goals in the SBA vision statement a ranked set of desirable actions to accelerate SBA. After the second QFD session, the Task Force consid​ered the results of the QFD process, in conjunction with its own assessments, and formulated an initial set of implementation recommendations, which have been modified based on comments received, as previously noted. These recommendations have been grouped into the following categories: management; architecture (operational, systems, and technical); policy and legislation; education and training; and Industry.

Management 
Because the planning and management of the implementation of SBA will require the significant commitment of individuals within existing OSD and Service/Agency organizational struc​tures, it is critical that well-defined responsibilities be assigned. The Under Secretary of Defense for Acquisition and Technology (USD(A&T)) should act as the OPR for SBA. The Director, Test, Systems Engineering, and Evaluation (DTSE&E) should be designated the OSD lead organization for planning and coordinating SBA initiatives and budget requests. The DoD M&S Acquisition Council should be the proponent for SBA integration, utilizing the existing AFWG as well as a new SBA Architecture Development and Standards (AD&S) Group, with Government and Industry membership consisting primarily of representatives of collaborative environments, which would be empowered to coordinate the development of the SBA architecture (e.g., DIFs, templates for DPDs). Coordination with other ongoing activities and initiatives is required (e.g., use of the AFWG for policy coordination, coordination with the Systems Engineering Steering Group for metrics). The management approach should utilize existing IPTs and working groups wherever possible.

To accelerate the implementation of SBA, continued coordination among functional area communities is required. The test and evaluation (T&E) area is one in which there has already been some integration of modeling and simulation (M&S) with functional area activities. Similar M&S integration in other functional areas, including logistics and training, is also required to support the degree of collaboration envisioned for SBA implementation. Because confidence in M&S results will be critical to the success of SBA, the Defense Modeling and Simulation Office (DMSO) should develop and document flexible processes (including implementation standards and formats) for verification, validation, and accreditation (VV&A) within the envisioned joint Industry/Government collaborative environments. VV&A information should be made available via the DIRR. 

Although it is anticipated that there will be returns on investments to implement SBA, a business case should be developed in the near term to justify SBA implementation investments. In the area of metrics, the existing metrics working group (WG) under the DSAC should be augmented to include representatives from each of the SBA collaborative environment experi​ment efforts discussed in the following section. This WG should build upon the results of the Acquisition Reform Defense Acquisition Pilot Programs (DAPPs), and identify appropriate common metrics that span the acquisition phases and collaborative environments.

It is recognized that a primary incentive for SBA implementation in programs will be that employing SBA will provide value to those programs. There is also a need, however, to ensure that there is support above the program level to encourage such things as interoperability and reuse that will have cross-program benefit. To provide some incentives, USD(A&T) should modify the existing OSD acquisition awards and incentives program in such a manner as to demonstrate top-down support for providing and defending the necessary resources to implement SBA to improve cost, schedule, and performance.

Architecture 
Actions are recommended that apply to all three views of the to-be SBA architecture: operational, systems, and technical. Also, there are a number of other architecture-related efforts under way in DoD (including the JTA, the HLA, the IPMI, and others), all of which need to proceed in a coordinated fashion along with SBA-specific architecture efforts, in order to achieve maximum efficiency and to avoid duplica​tion of effort. To ensure coordination of all SBA-specific architecture efforts, the AD&S Group discussed in the previous section should be used. The AD&S Group should include Government and Industry representatives of collaborative environments (CEs), supplemented by additional technical expertise. Architecture integration by the AD&S Group will include elements of the operational, systems, and technical architecture and all related efforts that support the operational, systems, and technical architecture. It is also understood that the key concepts of the to-be operational and systems architecture (collaborative environments, DPDs that evolve throughout the acquisition life cycle, a distributed DIRR with access controls, stan​dardized DIFs, and collaborative environment implementations based on the collaborative environment reference systems architecture) are just a starting point, and need to be subjected to a focused and coordinated ex​perimentation effort in the near term to provide lessons learned for full-scale implementation.

The Services and acquisition-oriented DoD Agencies may also wish to establish Service/Agency-specific CE coordination groups that cut across CEs to work with the AD&S Group. The initial action related to CEs of the AD&S Group should be to coordinate the establishment of CEs as they are being formed both Department-wide and within each of the Services/Agencies. Although it is recommended that near-term emphasis be placed on establishing product area and mission area CEs for maximum cross-program payoff for SBA, it is anticipated that there will be a natural evolution of CEs to support appropriate classes of DoD activities. The AD&S Group should also, in the near term, identify OPRs and OCRs for, and document the responsibilities of, the CEs that are being formed. In the long term, the AD&S Group should provide the leadership and coordination necessary to institutionalize the use of CEs for DoD system acquisition.

To advance the development and implementation of the DPD concept, the AD&S Group should establish a template for the design of DPDs and more fully develop a concept of operations for their use throughout the acquisition life cycle. The DMSO-sponsored Model​ing and Simulation Resource Repository (MSRR) Board of Directors (BoD) should begin the definition and development of the DIRR and its associated management processes, and identify OPRs for the Service/Agency resource repositories that will be parts of the DIRR. The existing MSRR should be used as the initial basis for the DIRR.

To provide for near-term integrated development of the architecture concepts, an experimentation plan should be developed for a set of collaborative environment experiment efforts that uses many of the same functional principles followed in the development of the DoD HLA, tailored to SBA needs. Specifically, the following strategy is recommended:

· Develop an experimentation plan that articulates the objectives of the experiments, the desired outputs of the experiments, and the approach to be used to achieve stated objectives.

· In the experimentation plan, identify three to five product areas, each multi-Service (with each Service having the lead on at least one), selected on the basis of the availability of existing acquisition programs that can be leveraged to instantiate a CE and that should be related to one another at the mission area level.

· Organize the personnel, tools, and resources inherent to each selected program to align with the collaborative environment reference systems architecture to form a prototype CE for each corresponding product area. 

· For each selected product area, develop a set of requirements for a notional materiel need (of limited scope) to be used by the designated CE lead organization to provide the context for the development of a DPD that addresses the materiel need. 

· As the DPD is developed within each CE, several key architectural concepts should be further developed, prototyped, and demonstrated, including: 

a. the spiral DPD development process 

b. the ability of a distributed IPT to maintain a common view of the evolving product definition during development

c. the ability to reuse tools/resources/models across the CEs via a prototype DIRR, as a result of experimentation accomplished via the MSRR.

· For each category of DPD information (e.g., cost, logistics, CAD/CAM, etc.), the AD&S Group should form a Development Group, with representatives from each prototype CE, to develop a common DIF for that information category.

· As the DPDs in each prototype product area CE reach completion, a prototype mission area CE should be established. Many of the tools and resources used at the product area level should be reused (as appropriate) to quickly populate the mission area prototype. Within the mission area prototype, the product area DPDs should be exercised in an integrated scenario to demonstrate the hierarchical nature of CEs.

· The long-term development of these CEs will be influenced by the results of shorter-term experiments implemented by individual programs to implement SBA concepts in support of these programs.

Planning and programming for the evolution of full-scale CEs can begin once the appropriate CEs have been identified. Similarly, planning and programming effort can begin for the development and evolution of DPDs for specific systems. The experimentation program outlined here is designed to provide lessons learned for full-scale implementation of CEs and DPDs. 

In the technical architecture area, DMSO should be designated as the OPR for SBA technical architecture development. It is recognized that any SBA-specific standards must be compliant with the JTA and should be coordinated with standards bodies (such as the Simulation Interoperability Standards Organization (SISO) and the International Organization for Standardization (ISO)). For simulations, standards efforts should build upon and be consistent with existing standards, including the DoD HLA standard. In addition, the SBA community should actively pursue transitioning existing Government M&S standards to commercially adopted standards and participate in commercial standards development efforts, such as the Standard for the Exchange of Product Model Data (STEP).

In order to provide for continued technical progress in SBA, the Defense Technology Area Plan (DTAP) process should be used to identify and recommend SBA-re​lated science and technology (S&T) and research and development (R&D) efforts to be under​taken. In the near term, a study should be commissioned to better define gaps between ongoing S&T and R&D activities and SBA-related needs, and investments should be considered to address already identified technical challenges. Maximum leverage of recent and ongoing related activities should be applied.

In order to avoid duplication of effort, standard environmental and threat models and other representations should be developed for use across programs throughout the acquisition life cycle. The Defense Intelligence Agency (DIA) should be the designated OPR for threat models and the existing M&S Environmental Executive Agents should assist the Services with coordination of environmental models and other representations.

Two other areas in which tools should be improved to accelerate SBA are Total Ownership Cost (TOC) modeling and program management. The Cost Analysis Improvement Group (CAIG) should undertake the upgrade of TOC-related models and data bases to support SBA. For program management tools, the Acquisition Program Integration Office within OUSD(A&T) should be assigned the responsibility of integrating a digital program management system with enhanced interoperable linkages to the industrial base, coordinated with the IPMI.

Policy and Legislation 
There are no specific legal or policy barriers that prevent SBA goals from being imple​mented, but neither are there any incentives to implement SBA. It is, however, recommended that several changes be made to facilitate a single set of SBA business practices im​plementing a common SBA policy. The most effective way to accomplish this is for a significant commitment from several DoD components to lead the SBA effort and develop implementing policies. It is especially critical that acquisition programs develop executable M&S plans detailing how those programs will implement SBA goals. These plans should be assessed at milestone reviews, with the first plan being especially important.

Education and Training 

Today’s educational and training opportunities for acquisition professionals are insufficient in articulating the benefits and tenets of M&S use in general and across phases and programs in particular. In large part, there is only a general understanding of what M&S is and how to apply it, much less an understanding of the benefits that are achievable, even for those willing to em​brace the use of M&S tools and technologies. Well-defined re​sponsibilities need to be assigned in the area of education and training so that the acquisition workforce and SBA stakeholders at all levels will be knowledgeable and prepared to utilize SBA to the maximum extent appropriate as SBA becomes integrated into the business culture. It is recommended that USD(A&T), in coordination with the Under Secretary of Defense for Personnel and Readiness (USD(P&R)), be the OPR for authorizing and assigning the action of executing the education and training tasks for SBA.

At present there are no institutionalized education forums that incorporate the concepts of SBA in a comprehensive way in their courses. The Defense Acquisition University (DAU) should be the primary organization for ongoing and new SBA courses. In addition, workshops, conferences, and symposia should be conducted frequently at alternative sites to promote the use of SBA and provide colleagues ample opportu​nities to interact and undergo learning experiences. In addition, SBA experts should conduct on-site seminars to teach the efficient application of SBA concepts. A more sophisticated approach would be for experts to provide “customized” guidelines to program managers, tailored to spe​cific programs.
Industry 

Industry participation with the Task Force, and its input and impact on the SBA road map, has been accomplished through the QFD process, in which Industry Steering Group representa​tives constituted about 30% of the participants, through several informal mechanisms, and through the NDIA SBA Workshop in November 1998. Al​though Industry did not participate directly on the Task Force, the results of Industry participation in the QFD process and Study Room visits are included in this road map, as are NDIA SBA Workshop recommendations that were accepted by the Workshop Executive Panel. Industry should provide leadership in the coordination and injection of the SBA view within other existing Industry standards-setting bodies and professional associations (e.g., NDIA, Electronic Industries Association (EIA), Aero​space Industries Association (AIA), Institute of Electrical and Electronics Engineers (IEEE), International Test Evaluation Association (ITEA), and the International Council on Systems En​gineering (INCOSE)). Industry should also work with DoD to ensure that the interests of Industry and the SBA community are represented in the continuing development of the JTA, including the HLA, and similar DoD initiatives.

Return on investment 

The Task Force was asked to provide a reasoned analysis of the benefits of SBA in response to the TOR. SBA is a new concept with quantitative metrics just now beginning to be docu​mented. Industry (e.g., Chrysler Intrepid) has demonstrated that SBA-like processes can increase quality and reduce risk. Making better design trades and refining the product in a virtual envi​ronment, rather than building physical prototypes during each step, has produced order-of-magnitude savings in time and expense, and results in a better product. For the Joint Strike Fighter (JSF) Program, Lockheed-Martin has initiated a project called Simulation Assessment Validation Environment (SAVE), focused on developing SBA concepts to support Engineering and Manufacturing Development (EMD). In addition to predicted process savings during EMD, Lockheed-Martin estimates the life-cycle savings for JSF at almost 2% ($3B). This return is many times the up-front investment of $8.8M made by Lockheed-Martin.

The Task Force employed a heuristic approach to develop a tool with which to model Return on Investment (ROI). Basing assessments on previously published reports documenting M&S “success stories,” and using conservative assumptions with respect to the value of benefits, cash flows for a notional acquisition program still generated consistent positive internal rates of return (IRRs). The model is robust, and as a realistic range of values for the initial investment required for implementation of SBA becomes available, the proper allocation to the notional program may be input as an additional cash flow for further assessment. Likewise, adjustments in assessments of benefit weight factors are easily accommodated. Even with the use of low benefit values in the computation, an IRR of 10% was achieved for the notional program assessed by the Task Force, and IRR values of 25–33% were achieved with less conservative assumptions. 

Conclusion

The vision for SBA has been established, and the need for SBA in meeting DoD and NPR goals is well recognized. Many SBA-related studies over the past 5 years have consistently con​cluded that the use of SBA-like practices will provide benefits in the cost, the time to acquire, and the quality of DoD systems. The Task Force has essentially confirmed these conclusions us​ing a more structured process involving many stakeholders in the acquisition process, but has also provided an architectural basis for the implementation of SBA, and specific recommenda​tions for action are provided in this road map report. The Task Force recommends that DoD and Industry move forward with the implementation of SBA, using this road map as a guide.

acquisition council core issues

As noted in the Preface of this Executive Summary, the Acquisition Council determined at its February 2, 1999, meeting that there were nine core issues associated with the December 4, 1998, version of the road map. With the assistance of the AFWG, the Acquisition Council addressed these core issues during several subsequent meetings, completing the resolution on June 28, 1999. The following is a brief summary of the core issues and how they were addressed.

1. Real Industry involvement (big and small Industry)

· Pursue using the National Center for Advanced Technologies (NCAT) to stand up an Industry SBA team.

· To be Industry’s voice on the AD&S Group.

· The AD&S Group will include Industry representation from different sizes and types of Industries, and from Industries involved in the different phases of the life cycle.

· Utilize the Service and/or OSD Boards (e.g., the Defense Science Board) to get inputs on specific issues.

· Long-term strategy is to support the creation of an SBA consortium.

2. Focus on acquisition, not become too M&S-centric

· The AD&S Group will report to the Acquisition Council. Steering will be from the EXCIMS and the Acquisition Council.

· Explore establishing a link between the Acquisition Council and the DSAC to emphasize the SBA relationship to the acquisition community.

· Expand the Acquisition Council as required to ensure participation by all involved (e.g., Command, Control, Communications, and Intelligence (C3I) membership is needed).

· The DSAC will be used on a case-by-case basis. 

3. Reconcile SBA with the other Department initiatives

· Have USD(A&T) pursue with the Deputy Secretary of Defense a single body with responsibility to coordinate Department initiatives at the Deputy Secretary of Defense level; the Architecture Coordination Council (ACC) is a possibility.

· Near-term: continue pair-wise discussions with other Department initiative owners and record results in an annex of the SBA Implementation Plan.

4. Resourcing and the implications of resourcing

· Common services are to be centrally funded.

· The AFWG is to drill down and define the coordination mechanism for resources applied by the Services. Under that mechanism, the Acquisition Council will, at a minimum, conduct an annual review and coordination (but not integration) of the resources.
5. Experiment criteria and design of experiments

· Pathfinder results will be incorporated into the spiral development of SBA.

· The AD&S Group must develop an approach to capture what we know and identify what we don’t know – the gaps that need to be addressed.

6. How do we deal with legacy information and weapon systems

· Applying SBA to legacy weapon system needs to be done on a case-by-case basis (e.g., not cost effective to build a DPD of a B-52, maybe for a sub-system of a B-52).

7. Underlying/supporting policy – reconcile SBA (standards) with Acquisition Reform

· Gather input from Industry and the Services relative to policies that impede efficient development

· The AD&S Group is to identify policy barriers and changes as SBA pathfinders evolve

· The AFWG is to draft a proposed policy paragraph regarding the preferred use of M&S standards when they exist.

8. Flow of how to iterate between reference system architecture and collaborative environments: top down vs. bottom up or both

· The AFWG is to define in greater detail what is meant by “a blended approach.”

9. Provide a business case for SBA

· Avoid an ROI approach.

· Carry out business games to shed light and develop better insight into SBA.

· Use pathfinders and pilot results as evidence to move forward without a business case.
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