SBA Functional Description – Version 1.1

24 February 1999
[image: image1.wmf]Simulation Based Acquisition

Traditional Acquisition

Demonstration/

Validation

O&S

Concept Exploration/

Definition

Disposal

Mission Area Analysis

Mission Need Statement

EMD

Production &

Deployment

WHAT

HOW

WHY

HOW

HOW

HOW

WHAT

WHAT

WHAT

WHY

WHY

WHY

•

Iterative Concurrent 

  IPPD Process

•

Government-Industry

  Partnership

•

IPT Organization

0

I

II

V

IV

III

MILESTONE



3.1
SBA CULTURE
The SBA initiative requires a revolutionary change in the acquisition culture if we are to achieve the goals of “better, cheaper, faster” modernization.  Just as we seek a Revolution in Military Affairs (RMA) in order to keep pace with the rapid change in technologies that impact military capability, there must be an accompanying Revolution in Business Affairs (RBA) to bring about necessary changes within the acquisition process.  There are two kinds of cultural changes needed: the ones that involve acquisition players and the ones that involve people on the periphery .  The most profound changes are likely to involve people not directly associated with the day-to-day process.   Changes in the acquisition culture will result in SBA being assigned resources and policy approval or protection against predators in the Planning, Programming and Budgeting System (PPBS).   It is unlikely that anything we do here will influence those outside changes but we must recognize their existence.  The cultural changes that we can address are those directly influencing the entire acquisition community, including the science and technology (S&T), requirements generation, acquisition, operational and support, test and evaluation, logistics and training communities.  As part of this new climate, the users, developers and senior decision makers must be willing to continually participate in the process and must also be given the means to understand and contribute knowledgeably to all pertinent decisions.  Each community must adopt new ways of doing business that cut across all the milestones in a program life cycle.  This starts during the “science and technology (S&T) phase”, even preceding concept definition and concept development phases.  In many instances, these phases occur even before a product program manager is appointed.  Program Managers must be incentivized to consider adapting acquisition tools developed by other programs (including other Services) and developing tools for broader application than their own programs.  Planning and decision-making horizons must anticipate the scope of decision alternatives throughout a product’s complete life cycle.

Figure 3.1-1 contrasts today’s acquisition approach with that of an SBA culture.  The current, strictly sequential “waterfall” approach must change to one of continuing, iterative refinement through simulation of all aspects of the development, fielding, support, and retirement of a system prior to the major production decision for that system.  Industry,  the major source of design, manufacture and support of DoD weapon systems, must be considered a full partner by DoD if SBA is to succeed.  
Within this new Simulation Based Acquisition culture, there are both impediments and imperatives.
Impediments to change include attitudinal resistance such as “…the way we have always done it.”  Fiscal impediments to major change are imposed by existing laws and policies.  Institutional impediments include the tendency of bureaucratic machines to cling to concepts that have been acceptable in the past but which, under the new circumstances of SBA, must be modified or changed.  One example of the latter is the “program-centric” orientation of the current acquisition system.  This focus on single system development must be revisited in light of the drive to achieve joint interoperability by taking advantage of new technologies and the rapid pace of commercial development of multiple products.  In its effort over the past year, the SBA ISG has considered some of these impediments and now offers a look at how the acquisition process must be modified.


The imperative of Simulation Based Acquisition culture is that there must be business and economic benefits that are realized through implementation of the SBA strategy, even in its early stages of deployment..  The adaptation of SBA like methods can occur in either haphazard fashion, driven largely by outside circumstances, or it can be deliberately planned to avoid unwanted consequences.  The desired end state is not to promote modeling and simulation as the only possible acquisition solution or to reduce Service prerogatives.  Rather, the desired end state is to enable the acquisition community to develop military systems more efficiently and within limited budgets through the looking glass of a new approach.  The current accepted motto is "Better, Cheaper, Faster."  To do this, some profound cultural changes are essential.
The SBA culture must include:

3.1.1 Early Involvement of Stakeholders
There must be early and intense involvement and information sharing among all stakeholders associated with any proposed new warfighting capability.   Resulting acquisition decisions, made collaboratively by all stakeholders, must include (at a minimum) an assessment of impacts on the Life Cycle Costs (LCC) of each decision along the acquisition path.  In particular, early entry of the PM or PM designee into this process must be emphasized.
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FIGURE 3.1-1 SBA will change the culture of the acquisition process from an event-sequenced waterfall to a rapid and iterative transmigration through multiple acquisition domains. 

3.1.1.1  Stakeholders.  To achieve the significantly reduced time frames necessitated by acquisition reforms (i.e., an anticipated 2-3 years between the identification of a materiel procurement solution and the manufacturing go-ahead decision), all organizations responsible for any aspect of life-cycle development must be involved very early in the requirements definition and the concept exploration activities for a new system.  These organizations must include, as a minimum, operators/users, force developers, industry and civilian developers, designers, systems engineers, manufacturers, testers, logisticians, cost estimators, trainers, modelers, and simulation experts.  For some very large programs, stakeholders also include members of Congress, Congressional committees, and DoD political appointees.  The leadership of a developmental program currently varies throughout the life cycle of the system.  In subsequent paragraphs, we will introduce the concept of a “City Manager” to facilitate the entire life cycle process of SBA, an operation similar to that of commercial industry.  The organizational involvement throughout development activities is to be in the form of Integrated Product Teams (IPT) or a variation thereof.

3.1.1.2  Open Access to Information.   Early involvement of all players adds to the depth and breadth of information about the new system and any candidate alternatives, as well as the system’s interfaces to other systems, including other Service systems.  These activities will be conducted under a “system of systems” umbrella.  By that, we mean that a system will be developed and evaluated within the full context of related systems that impact mission fulfillment.  Section 3.2 describes the SBA process that makes this expanded scope of consideration possible. 

3.1.1.3  Continuous Involvement of Stakeholders.  Stakeholders will be continuously involved throughout a product’s life cycle to the extent that the historical “stovepipe” perspective will readily give way to a more enlightened environment.  The early and continuous involvement of all stakeholders directly addresses the need to do things “Better”.  Early involvement will allow operators to better understand the needs of logisticians, for example, and vice versa.  M&S tools enable earlier and better exploration of the tactics, operational techniques and procedures, doctrine, total system cost, production concerns and schedules, and performance throughout the entire development activity and on into fielding, deployment, and retirement.

These developments require significant changes in how acquisition programs are structured and contracts awarded.  For example, a program should have one of the most experienced Program Managers assigned during requirements definition/concept exploration activities when costs are low but the ability to influence the design and LCC is highest.  Later, an IPPD-supported Program Manager could effectively lead the manufacturing, testing, fielding, and sustaining efforts (i.e., when most of the major decisions involving cost and performance have already been made in a much lower risk situation than is possible today).  Within the DoD environment, many new component decisions are made before a product program is formalized.  There is a need for much greater participation by all stakeholders in the S&T phase where over 70% of product life cycle costs are predetermined.  In SBA, up front knowledge and experience reduce the potentially negative impact of decisions that are made too early and without sufficient relevant information in today’s acquisition climate.
The start point of the iterative acquisition process should be at the beginning of the requirements definition process.  This equates to what would be Milestone 0 under the current system.  In today’s dynamic world, there are frequent instances of technologies seeking a requirement.  The materiel developer is usually the first to determine that a new technology exists, which could be important to weapons systems development.  In this case, technology has to search for a requirement, which may or may not exist.  Technology push must be recognized and accommodated in the new world of SBA.  Program management personnel should be involved in military versions of “skunk works”, battle labs, and offices that invite new technological innovation through market survey or by other means.
The iterative acquisition process continues throughout the full life cycle of development, fielding and final disposition.   
3.1.2  Reuse of M&S and Data
There should be an ever-increasing level of confidence in M&S tools and data as we move increasingly toward digital models or representations.  Obviously, the reliability of these data and tools must be high, and the user community must be educated in their use and learn to trust and rely upon them.  Increased emphasis on education and training in the use of simulation technology and its application is mandatory if SBA is to succeed.
3.1.2.1  Requirements for Reuse.  One aspect of confidence involves reliance on the M&S tools that are used by both Government and contractors.  This implies reuse of standard models, simulations, and data for different systems in development.  It also implies trust in a model which may have been “authenticated” by an independent organization which has reviewed and approved, verified and validated, and/or certified the model and related data.  VV&A and related issues will be of paramount concern in the SBA culture.  Significant efforts must be devoted toward resolving these issues, among them the establishment of effective standards in order to gain consensus among all stakeholders.  Data and configuration management are also essential to reuse, and Government must invest in adequate configuration management to assure reuse.
3.1.2.2  User Community Use and Trust.  In both Government and Industry, there are few standards for software developers, analysts, or modelers.   There is little confidence in the levels of simulation literacy brought about by existing education and training, either Government or civilian.  In the future, it may be necessary for the both Government and Industry to initiate (or stimulate) a program of education, training and, perhaps, certification of selected skills to provide community-wide confidence in stated capabilities.  A model for this process might be the courses offered in program management by the Defense Systems Management College to both military and civilians.    Like the commercial certification of network engineers, the certification identified here is not a requirement, but it would provide a considerable boost to stakeholder confidence.   
Training requirements will expand with new developmental systems.  The existing Government work force has only limited training in the disciplines needed for simulation based acquisition.  These new generation Government employees will require retraining in many cases.  Product developers must also provide for the training of  soldiers/Marines/airmen/sailors in system operation and maintenance starting as early as several months prior to operational testing.  In many cases, simulation may be the only way to train on a particular system.  Embedded training is the ideal, using mission training scenarios that are developed in parallel with the system itself, either from precursor systems or from test data.  At a minimum, the modeling and simulation of a system’s capabilities for training concurrent with system development will contribute to the user community’s use and trust of those models and simulations.
3.1.3  Collaborative and Open Developmental Environment
A collaborative and open environment is needed in which new systems or system modifications can be

3.1.3.1 Collaboration.  The SBA culture requires a new incentive strategy.  This includes incentives to contribute to the entire spectrum of needs of the Services.  At the same time proprietary interests must be protected without negatively impacting the collaborative development of products.  Agreeing to meet at the various interfaces of sub-systems is one possible solution, one that thoroughly capitalizes on the current state of the art in software development.  Open systems architectures have long been accepted in commercial industry and are now being practiced throughout the aerospace and defense industries.  Open standards are set in such a manner as to accommodate everyone’s contributions, developments, and/or ideas at the point of interface.  In many cases, it appears that corporations are increasingly willing to contribute to the mutual good by freely offering certain advances and realizing profit in other ways.  Two examples of this are the change by Netscape to offer its browser free to all and Boeing’s willingness to license its air-to-air campaign models to the DoD and other industry leaders.  
Right now, there are few sufficiently robust simulation environments in which to test new ideas and most, if not all, are proprietary spaces.  Battle labs test new ideas, but the need for a collaborative and open acquisition laboratory should be considered as part of a new and more accessible acquisition culture.  If a new idea or technology proves to be of interest, then this acquisition lab should have the capability to match requirements or determine if a new Mission Needs Statement needs to be developed.  Collaboration across the Services would furnish both models and requirements for new ideas.  Industry could also contribute models but would not necessarily be privy to the evaluation of new ideas with proprietary concerns.  
3.1.3.2  Collaboration and Incentives.  Some contracting methods provide incentives that are actually counter-productive to the rapid development of systems with the lowest LCC.  Contracting methods used for programs applying SBA must incentivize cooperation.  Some laws may have to be re-written to accommodate the manner in which acquisition managers can direct processes and allocate funding.  Likewise, some DoD policies will have to be changed to achieve an incentive-driven approach to SBA. 
3.1.3.3  Standards.  There is already a movement toward the application of commercial standards to DoD contracting.  An SBA culture would strengthen this trend.  In cases in which DoD unique standards are essential to mission effectiveness, they should be derived in collaboration with industry.  The SBA technical environment will be created emphasizing the use of standards-based COTS products and technology and existing GOTS.  Research and development activities will be continually monitored to review innovative approaches to improving the SBA digital environment.  The DoD precedence order for standardization of IT-related standards should be international, national, military and proprietary.

3.1.4  Supportive SBA Management Structures
To ensure that SBA is implemented most efficiently and effectively within the DoD and supporting Industry, there should be an encompassing supra-organizational structure or structures to coordinate the examination and resolution of issues whose scopes extend beyond the bounds of a single program or Service.  This structure must enable senior officials to provide the leadership necessary to resolve difficult issues optimally, specifically, those issues that cross boundaries such as mission, product, process, SBA budgetary support or others of similar scope.  This is not to propose the establishment of a whole new bureaucracy.  The idea is that, in areas in which it makes economic and organizational sense, there is the possibility of providing the SBA user community with useful avenues to coordination, to pertinent data repositories and to knowledgeable people.  
3.1.4.1  Management of the SBA Infrastructure.  Once the SBA infrastructure is firmly established, there will probably be little need for active management.  During the process of putting SBA in place, however, there must be a “City Manager” whose primary duty is to see that the “putting in place” occurs.  This person (or persons) would, through coordinating as appropriate with the Services and other entities, work to populate the infrastructure with the needed architectures, models, simulations, databases, communications, networking and tools; see to the resolution of problems; gather lessons learned and see that they are made available to SBA users; and be a primary advisor to those responsible for the successful conduct of SBA training.  This City Manager might be the PM brought on board early.  The City Manager might be an Acquisition SES appointed for oversight at concept development.  The City Manager might be a user.  In any case, the City Manager role will most likely be a Government responsibility but must also significantly involve industry, if SBA is to be accepted by all stakeholders.  The goal of the City Manager is to centrally coordinate the acceptance of standards of operation but to decentralize the execution of system development.  He will accomplish this ambitious objective by overseeing the establishment and maintenance of an SBA process and an SBA environment that facilitates collaborative efforts.  These critical components of SBA will be discussed in Sections 3.2 and 3.3, respectively.

3.1.4.2  Magnitude of Change Required.  As identified above, significant changes to today’s acquisition culture are necessary to alter the customary attitudes, policies, and laws that could impede successful Simulation Based Acquisition.  In accepting this challenge, it should also be accepted that cultural change will not occur overnight.  The adaptation to a new acquisition culture will take a decade or more, and the ride will not be smooth.  It is, however, a ride we must take.   The Industry Steering Group believes that the conceptual SBA process described in the following section is sufficiently well considered on which to base a plan to transition to the new SBA culture.
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