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1.0
BACKGROUND

In the summer of 1997, the Industry Steering Group (ISG) that supports the Acquisition Council of the EXCIMS (Executive Committee on Modeling and Simulation) was asked to review past research and recent activity related to Simulation Based Acquisition.  This team of unpaid volunteers had originally envisioned a one-year effort.  However, the ISG was subsequently asked to provide an earlier report by the fall of 1997 and to work jointly with Government representatives from DUSD A&T and the individual services.  The ISG determined that conceptual analysis had been developed on SBA, but that there was little specific and definitive documentation on the concepts.  There was the further recognition that, ultimately, a full time, dedicated team would need to completely develop and lay out a roadmap to achieve the SBA vision.  However, the ISG undertook to “kick-start” such an effort, developing a revised vision statement, a need statement, a Concept of Operations (CONOPS), a proposed roadmap and development strategy, and this document.

As this manuscript has developed, it has been variously called a “spec”, a requirements document, and finally a functional description document.  Whatever its title, our objective is to characterize very specifically what we, Industry, mean by Simulation Based Acquisition and to provide a departure point for additional debate and development.  We emphasize that this Functional Description Document endeavors to describe only the “end state” toward which we believe SBA will evolve over time.  The goal of this end state is for DoD and Industry to have a common conceptual structure within which to identify those actions necessary to begin implementing SBA and expanding its use and utility.  This document is not an action plan.  It is incumbent upon others to define the transitional steps necessary to construct a realizable action plan.  

After the “final draft” of version 1.0 of the FDD was distributed, DoD’s SBA Task Force published the draft “SBA Road Map” and strawman implementation plan.  These documents are undergoing review within DoD and are expected to initiate the actual implementation of a variety of SBA deployment strategies.  The SBA ISG continues to believe that this FDD is complementary to these efforts and will be a valuable reference as the SBA concept evolves.

1.1
INTRODUCTION

Major weapons systems and information management systems are getting bigger and more complex as we approach the 21st century.  The sheer magnitude and scope of the “system of systems” represented by next generation military systems and platforms present  a major challenge to the capabilities of today’s development teams and their methods, processes, and tools.  The cost, schedule, and risk required to develop major systems is growing  and many large systems are delivered over budget with significant performance or functionality shortfalls.  Even on successful programs, an acquisition cycle that often exceeds 20 years frequently results in delivering outdated technology to the warfighter.  Government acquisition budgets have become severely constrained and we will be unable to purchase and operate an affordable force using current acquisition practices.

DoD has learned that the total cost of system ownership can be dominated by operation, maintenance and support costs that occur years after product acquisition.  However, there is great difficulty in accurately projecting these costs and in minimizing their impact during the product development phase.  Furthermore, the need to change a product after it is fielded is increasing, because technology currency is essential to maintain combat effectiveness and the rate of technology “turnover” continues to escalate.  These problems emphasize the need to anticipate the retrofit of new technology into deployed systems so that product upgrading can be planned and accomplished in cost effective and timely manner.  

DoD’s response to these challenges has been to establish enterprise level goals.  These goals include initiatives on three fronts: cycle time, total ownership cost, and overhead.
  The goal for the average systems acquisition cycle time (measured from program start to initial operating capability) for all program starts in FY-99 and beyond is to be 50% less than historical averages.  For logistics cycle time, DoD wants to reduce the response for items such as spare parts from 36 days (in FY 1997) to under 18 days by FY-2000 and, with a stretch target of 5 days by the year 2005).  The goal for reduced repair cycle times for end items and repairable parts is a 10% reduction by FY2000 and a 25% reduction by FY2001, compared to a 1997 baseline.  The goals for overhead costs (I.e. funding require by logistics and other infrastructures) is to reduce the current burden of 64% of total obligation authority in FY1997 to 62% by FY2000, 60% by FY2001 and to 53% by FY2005.  Realization of these overhead goals is intended to allow the DoD procurement budget to increase to $54 billion by FY2000, and to $60 billion by FY2001 (FY1997 dollars). The goals for reduction in total ownership cost for systems in the acquisition process is to achieve or surpass the aggressive “Cost as an Independent Variable (CAIV) unit cost and total ownership costs targets (that are 20-50% below historical norms) for at least 50% of those programs by 2000.  For fielded systems, the goal is to reduce the logistic support cost per weapon system per year: 7% by FY2000, 10% by 2001 and 20% by FY2005, using a FY1997 baseline.

We believe that these dramatic reductions in total ownership costs and development schedules cannot be achieved via incremental improvements in systems engineering processes and methods..  

To achieve these goals, and to sustain them into the future, requires a  bold, innovative shift in the acquisition process and the underlying system-engineering model of product development and life cycle support.  Simulation Based Acquisition is that model. This document defines the Industry Steering Group's view of SBA and the role that modeling and simulation must play in tomorrow’s Simulation Based Acquisition Culture, Process and Technical Environment if our nation’s warfighting supremacy is to be sustained.

1.2
MISSION / PURPOSE / VISION 

Mission:  Reduce total ownership cost by 30% and system acquisition schedule to IOC by 50% while improving system quality.  While these objectives encompass the full scope of Acquisition Reform, SBA can be a major factor in success.

Purpose:  Facilitate an unprecedented quality of enterprise-wide, collaborative decision-making across the acquisition life cycle through:
· Maximizing the use of relevant acquisition information, simplifying the process of capturing, managing and assessing that information

· Reducing the time and cost of decision-making  

· Allowing full assessment of decision consequences prior to commitment, minimizing risk.  

· Opening communications across all levels of the acquisition enterprise

SBA Vision: 
“An Acquisition process in which the DoD and Industry are enabled by robust, collaborative use of simulation technology that is integrated across acquisition phases and programs.  The goals of Simulation-Based Acquisition (SBA) are to:

· Substantially reduce time, resources, and risk associated with the entire acquisition process;

· Increase the quality, military worth, and supportability of fielded systems while reducing total ownership costs throughout the total life cycle;

· Enable Integrated Product and Process Development (IPPD) across the entire acquisition life cycle.”

1.3
SCOPE

Simulation Based Acquisition is a new systems acquisition paradigm that embraces the total system life cycle from initial realization of an unmet need, and carrying all the way forward through system retirement.  This paradigm is supported by three principal components.

The first component is an evolved culture in which enterprise-wide and DoD-wide cooperation is the rule and in which individual technical contributions and innovations are encouraged and efficiently managed.  This culture also encourages changes leading to enhanced concurrent development and the provision of incentives for organizations to provide tools and procedures for use by other programs.  It recognizes and provides a means to encourage high level performance versus affordability tradeoffs - both within a system as well as between systems, and without institutional or service imposed barriers.

The second component is a refined system acquisition process that capitalizes on changes in the acquisition culture engendered by SBA to facilitate collaboration by many Integrated Product Teams (IPT) across a system’s entire acquisition life cycle.

The third component is an advanced SBA systems engineering environment in which the application of formal methods and automation to support all system life cycle activities simultaneously encourages software reuse and maximizes interoperability.  The SBA environment provides a means to execute an extensible, tailorable and repeatable acquisition process through the creation of reusable product description repositories.  The digital descriptions therein can ultimately be used to cost effectively re-engineer products throughout a system’s life cycle and across acquisition programs.  It supports the seamless flow of data between the acquisition, engineering, support and training communities.  The integrated Simulation Based Acquisition environment supports an iterative system acquisition process that is facilitated by the exchange of digital system models between the Government customer and the Industry team providers.

SBA calls for the virtual development of a system through iterative improvement of its digital representations, beginning with the identification of system concepts, continuing with the selection of “best” concepts and the evaluation of those concepts against user life cycle requirements, progressing through manufacture and deployment and ending with system retirement.  As these myriad digital representations mature, test articles may be used to validate model descriptions and to reveal instances in which models do not properly represent “real world” conditions.

To “build” a comprehensive digital representation whose authenticity is accepted by all interested parties is a daunting task.  It requires orders of magnitude more cooperation among all stakeholders.  It also requires an environment that supports and encourages this level of cooperation on a scale far greater than we have today.  Simulation Based Acquisition will go a long way in helping to realize this cooperation by capitalizing on the synergy between a vastly improved culture, process and systems engineering environment.



FIGURE 1.3-1.  The components of Simulation-Based Acquisition are an evolved culture, a refined process, and a simulation-based technical environment

1.4
RELATED EFFORTS

DARPA - Simulation Based Design (SBD),-MariTech , Knowledge Based Engineering (KBE), Synthetic Theater of War (STOW)

DMSO - Common Technical Framework (CTF) for Distributed Simulation

Department of the Navy Acquisition Reform Office’s Acquisition Center of Excellence (ACE)

Office of Naval Research (ONR) - Engineering of Complex Systems Technology Block

Integrated Product and Process Development (IPPD)

The US Army’s Virtual Proving Ground (VPG)

Synthetic Environment Core (SECORE)

2.0
APPLICABLE DOCUMENTS AND REFERENCES

· 5000.2-R

· SECDEF 29 June 1994 Directive “Specifications and Standards - A New Way of Doing Business”

· SECDEF 10 May 1995 Directive “Use of IPPD and IPTs in DoD Acquisition”

· ADPA Study On the Application of Modeling and Simulation to the Acquisition of Major Weapons Systems, 27 Sept 1996.

· SAIC Study on the Effectiveness of Modeling and Simulation in the Weapon System Acquisition Process, October 1996.

· DDR&E Final Report of the Acquisition Task Force on Modeling and Simulation, 17 June 1994.

· Draft Appendix C To DoD 5000.59-P, M&S Master Plan

· Army SBA Presentation to Industry Steering Group, 12 Aug 1997.

· Navy (ASN(RD&A)) Brief To ISG, Transforming The Acquisition Process By M&S, 2 Sept 97

· Air Force Brief To ISG, SAF/AQ-AF/XO Modeling & Simulation Status Report, 4 Sept 97

· DEPSECDEF 2 July 1997 “Policy for the Transition to a Digital Environment for Acquisition Programs”

· USD (A&T) 15 July 1997 “Guidance for the Transition to a Digital Environment for Acquisition Programs” 

· “Simulation Based Acquisition: A  New Approach” , Defense Systems Management College, Report of the Military Research Fellows DSMC 1997-1998, December 1998

3.0
SBA REQUIRED CAPABILITIES

SBA is both an approach to doing business and a process.  Its goal is to make consistent information about the life cycle of a product, and the processes associated with that life cycle readily available, in order that acquisition decisions are made at the most opportune time and with the fullest possible knowledge of potential outcomes and associated risk.  SBA accomplishes this by providing the means for immediate and continuous feedback to all process participants.

The primary requirement for a simulation based approach to acquisition is that of timely data availability and analysis of alternatives regarding cost, schedule, risk and system capability.  These factors are closely coupled to the potential development contractors’ digitally based design and manufacturing processes.  This information should be accessible by all authorized participants in the acquisition process and should possess assured consistency and integrity across all acquisition domains.

Implicit in this requirement is the need to build on other DoD activity in modeling and simulation, acquisition reform, and other initiatives that bear on the objective of improving the efficiency with which DoD acquires and maintains its warfighting capability.  In particular, the Common Technical Framework, developed under the auspices of the Defense Modeling and Simulation Office (DMSO), should be considered within the baseline infrastructure of an SBA environment.

The realization of Simulation Based Acquisition will require significant changes in the culture, process and technical environment of Government acquisition.
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� The source for the information on the DoD strategy is the Office of the Undersecretary of Defense for Acquisition Reform, Mr. Jay Mandelbaum, 17 February 1999 (jmandel@acq.osd.mil)
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