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Chapter 15 -- Evolutionary Acquisition (EA) and Preplanned Product Improvement (P3I)

References:

(a)  DoD Directive 5000.1, Defense Acquisition, March 15, 1996
(b)  DoD Regulation 5000.2-R, Mandatory Procedures for Major Defense Acquisition Programs (MDAPS) and Major Automated Information System (MAIS) Acquisition Programs, March 15, 1996

(c)  SECNAVINST 5000.2B, Implementation of Mandatory Procedures for Major and Non-Major Defense Acquisition Programs and Major and Non-Major Information Technology Acquisition Programs, December 6, 1996

(d)  Joint Logistics Commanders Guidance for the Use of Evolutionary Acquisition (EA) Strategy to Acquire Weapons Systems, May 1995, with 1998 Supplemental Update

(e)  Defense Acquisition Circular (DAC) 76-43, Acquisition Management and System Design Principles, 28 February 1983
1. -- Background.

During the 1980’s the Department of Defense (DoD) instituted two initiatives, Evolutionary Acquisition (EA) and Preplanned Product Improvement (P3I).  These initiatives would assist in reducing the high costs of designing and developing equipment, place needed equipment in the hands of the user more quickly, and more effectively respond to the user’s requirements.  Both of these initiatives remain in force and Program Managers (PMs) are encouraged to apply them when they produce cost/performance/schedule advantages to their programs.  Reference (a) directs that,

“Where appropriate, managers in the acquisition community shall make use of non-traditional acquisition techniques, such as.  evolutionary and incremental acquisition … “

References (a) through (d) generally cover the contents of this chapter and are recommended for review and familiarity.

a.  Preplanned Product Improvement (P3I).  Its purpose is to facilitate the early fielding of a system, which can fulfill the majority of the designated mission requirements and includes a plan to incorporate improvements to the system after initial fielding.  The P3I allows the earlier fielding date and, eventually, all the capability desired.  It also reduces program risk and up-front program costs.  P3I detailed planning is usually conducted during the Engineering and Manufacturing Development (EMD) and includes programming resources to accomplish an orderly and cost-effective evolution of a system’s capability after fielding.  The whole idea is to sacrifice some initial system capability in order to get a good system fielded in a timely manner, then facilitate system upgrade(s) through timely advanced planning and funding.

b.  Evolutionary Acquisition (EA).  EA was initially developed as an alternative to the acquisition process normally used to acquire selected command and control systems.  The Joint Logistic Commanders (JLC) extended the EA approach to other weapon systems in its revised 1995 EA Strategy Guidance Document and its 1998 Supplemental Update (reference d).

EA is an acquisition strategy (AS) that may be used to procure a system that is expected to evolve during development, within an approved architectural framework, in order to achieve an overall systems capability.  An underlying factor in EA is the need to quickly field a well-defined core capability in response to a validated requirement.  This is accomplished while planning for an incremental upgrade program designed to enhance the system to achieve the required overall system capability.  These increments are treated as individual acquisitions.  The scope and content is the result of continuous feedback from developing and independent testing agencies, the user (operating forces), supporting organizations, and the application of new technology.  This is all balanced against the constraints of time, requirements, and cost.

c.  Objectives of both EA and P3I.  The objectives of P3I and EA are:

•  Introduction of higher technological performance during system lifetime through more rapid fielding of technological advances

•  Shortening of acquisition and deployment times

•  Reduction in system technical, cost and schedule risk

•  Extension of system useful life (preventing early obsolescence)

•  Reduction of requirements for major system new starts

•  Improvement of system operational readiness during the system’s lifetime.

Any acquisition program’s success is based on quality relationships among the Marine Corps Systems Command, user, Marine Corps Combat Development Command, testing activities, supporter, and developer.  The JLC will assist the service acquisition commands and their Program Managers in justifying and negotiating any special arrangements needed to implement an approach.  JLC assistance is normally requested via the JLC Service representative.  Currently the Marine Corps JLC representative is the Director, Logistics Plans, Policies and Strategic Mobility Division, Installations and Logistics Department, Headquarters Marine Corps.

d.  Similarity of EA and P3I.  Reference (d) states:

“The kinds of uncertainties which preclude detailed planning and the degree of user or developer involvement required during the evolutionary process determine which major classes of EA best fit any particular program.  These kinds of uncertainties also determine how incremental (evolutionary) acquisition, which was previously called Pre-Planned Product Improvement (P3I), will be managed in each class.”

A basic difference between the two may be found in the manner of determining the source of the funding to support a particular program.

(1)  EA Requires Research and Development (R&D) Funding.  EA involves separately funded efforts (new starts) to develop and apply improvements not anticipated during the development of the basic system.  It produces an evolutionary configuration change to an existing equipment system or item of equipment aimed at increasing system effectiveness.  Improvements may be made to enhance combat effectiveness, expand capability, improve safety, reduce costs, and standardize equipment.  EA programs start with recognition of a deficiency, establishment of the requirement, a review of alternatives, and a demonstration and validation of the changes planned.  They then progress through engineering, testing, and production to ultimate fielding.

(2)  P3I Addresses Improvements to the Basic System.  P3I seeks to proactively develop system improvements and thereby extend the system’s useful life and reduce the need for replacement systems.  The P3I concept includes three distinct phases.  Phase I is Concept Exploration, Phase II is Program Definition and Risk Reduction, and Phase III is Engineering and Manufacturing Development.  P3I cannot be undertaken unless the system requirements document specifically states the growth area and the time frame of the required upgrade.  For example, the need statement for a new artillery piece would read:  “30 kilometers of range required at Initial Operational Capability (IOC), 45 kilometers-required Not Later Than (NLT) six years after IOC, and 60 kilometers required NLT 2005.”  This allows the PM to develop and produce the basic system while pursuing the technology required for both increments of improvement in parallel with the basic system.  This means Research, Development, Test and Evaluation (RDT&E) funding for the development of the incremental upgrades are part of the original programs funding line and are not handled as a new start.

The P3I concept cannot be applied to all new system developments, but can be applied, and should be considered, under the following conditions:

•  There is a long-term military requirement to be satisfied

•  The threat or need is projected to change as a function of time requiring a change in the response

•  System performance requirements are expected to increase over time

•  A near-term basic system is necessary and acceptable

•  The sponsoring Service is willing to pay the higher initial costs to obtain growth potential for future exploitation.

(3)  Limitations on Both Approaches.  Neither EA nor P3I is:

•  An approach that provides for unconstrained requirements growth and an unbridled budget.

•  A single strategy for application to all system acquisition efforts.

•  A checklist approach that will greatly simplify systems acquisition.

•  A free ticket to exemption from competition, disciplined configuration management, testing or logistics support planning.  (Both pose additional challenges in these areas and require careful trade-off analysis to achieve smart decisions that will benefit the total acquisition.)

2. -- Discussion.

Because of the similarity of the EA and P3I approaches, the balance of this chapter applies to both methods, with exceptions noted as applicable.

Considered most broadly, EA/P3I consists of several steps.  The first step defines the requirement and the general outline of the system.  Then, the succeeding steps in the process sequentially define, fund, develop, test, field, support and evaluate increments of the system.  This process begins with a “core” or baseline system, which is then enhanced through incremental upgrades.

To successfully formulate and execute an EA/P3I strategy, a number of areas must be given special consideration.  Key areas requiring such consideration are discussed below.

a.  The Acquisition Executive, User, User Representative, Supporter, Independent Tester, and Developer.  In conventional acquisition programs, relationships among these six entities may sometimes be rather formal, and negotiations among them may be conducted at arm’s length.  For EA to be successful, some of the roles of these entities may need to be redefined, and most of the relationships need to be closer and more cooperative than has been the norm.  Five areas in which relations need to be considered carefully are as follows:

(1)  System Operational Capabilities.  During system acquisition, the user’s representative frequently has the primary role in specifying the desired operational requirements for the system, while the user may be far removed from this process.  When EA/P3I processes are used, the user plays the major role in formulating operational requirements and in defining detailed system characteristics.  The traditional roles of the user or representative may require redefinition for a particular program, according to its needs.  Each program will define suitable roles/relationships for all participants.  The complexity of these relationships may be greater when the user is in a Service different from that of the developer.  A Memorandum of Understanding or Agreement (MOU/MOA) is required in these instances.

(2)  Operational Test and Evaluation (OT&E).  A key premise involved in using EA/P3I processes is that system tests are made incrementally on each element of system capability.  Initial testing is accomplished on the first incremental system configuration and involves an investigation of architecture growth capability.  Testing continues on subsequent configurations, as they become available.  The tests determine whether the system, as configured, meets the operational requirements specified by the user.

Each Service has an organization responsible for Independent Operational Test and Evaluation (IOT&E).  The user greatly influences a system’s performance.  When an independent tester performs tests with the user, not only are test results more likely to represent real capabilities; but both the user and the developer gain understanding of the system capabilities.  That shared information is critical to validating (or redefining) operational requirements for those system increments that are to follow.  When using the EA/P3I process to achieve the total system capability, it is important that tests are made incrementally on each element of the system capability.  This process of requirements evolution and the introduction of upgrades distinguishes the evolutionary approach from the more classical weapon acquisition process.  The independent tester is an important player in this process and should become involved early in the ORD development process throughout OT&E.

(3)  Test and Evaluation Planning.  Both the software intensive nature of requirements and the evolutionary approach may affect conventional test planning and evaluation.  This should be addressed in the test and evaluation planning from the outset, with an objective of exploiting integrated testing without risking the loss of independent critical contractor/PM/user views.

(4)  Program Manager(PM)-User Interaction.  In some conventional acquisition programs, there may be a risk that the PM and the user will have little interaction during the course of the development.  Close coordination among interested parties is the key to success.

(5)  Program Review and Approval.  To carry out all increments of a P3I/EA program, it is necessary to streamline the review and approval process.  For example, in some instances involving a simple program where the final configuration can be defined in some detail, the total system might be validated as a single requirement and each increment treated as a “release” so long as the program remains within designated performance and dollar thresholds.

b.  Program Management.  Program offices that manage conventional programs are often not formally established until Milestone I and may not be well staffed with experienced people.

(1)  In using EA/P3I, it is important that a capable program office be established very early in the program to:

•  Ensure that the acquisition strategy is defined early in program development

•  Establish the necessary roles and relationships of the various key players

•  Determine program office support in defining the fundamental architecture and support structure underlying the entire system

(2)  Another consideration involving the program office is to staff more heavily in the beginning of the program.  This allows full management of all phases and increments of the program at the same time.  It is normal for several related increments to be under development at any one time.  These various increments may be at different stages in their acquisition cycles.

c.  Competition in Contracting.  Some areas of concern relative to contract solicitation are:

•  System architecture

•  Development and maintenance of the off-line development, test and support activities

•  System configuration management

These areas of work may continue throughout the system’s life cycle.  The system will likely evolve throughout its life cycle.  Focus should be placed on developing an acquisition plan.  This will necessitate innovative contracting approaches.  For example, a two-phase process might be used as discussed in the following paragraphs.

•  First Phase.  The first phase would involve multiple awards with the resulting contracts addressing the core capability of the system.  Potential teaming arrangements would be indicated.  Conceptual segments and approaches to incremental upgrades would be discussed, and a system specification prepared.

•  Second Phase.  The second phase would involve selection of a contractor for a system engineering integration contract.  This would still permit competition at the second tier for individual increments.  This approach would tend to be time-intensive up front, but would pay off with a smoother transition in the second phase, and would provide much greater accountability and confidence in the adequacy of the final system capability.

d.  Control and Stability of the Development Process.  It is important that the acquisition be partitioned into distinct increments.  Once the development of a particular increment is well underway, changes in functional requirements should be made only if the changes are significantly beneficial.  Further, it should be noted that hardware systems are becoming increasingly more dependent upon their supporting software.  These points require strong emphasis because of a combination of several circumstances, such as:

•  Software is becoming the major element of almost all equipment systems.

•  The user is able to identify improvements that should be made.

•  There is an erroneous belief that software changes are simple and easy to make at any time.

•  Inherent optimism of computer programmers concerning the impact of software changes.  The same may be said for engineers in mechanical, hydraulic, and electrical systems.

In reality, most changes made downstream in the development phase are inordinately expensive to make and may lead to deficiencies that are very difficult and costly to detect and correct.  Any changes to system configuration require assessment from a supportability aspect.

e.  Configuration Management(CM) and Documentation of System Design.  For any acquisition program, CM and full documentation of the design of the system are essential.  The technical data package is the key to disciplined documentation.  An EA/P3I program involves both evolving architecture and a series of system increments, therefore, it is especially important that CM and system documentation be comprehensive and disciplined.  Reference (e) contains the acquisition management and system design principles.

f.  Production and Installation.  Attention during design and development is normally focused on architecture, requirements, development, integration and evaluation of an EA/P3I program.  Relatively minor attention is given to production and installation of the system.

(1)  There are few differences between command and control hardware/software and hardware/software of other systems.  One notable difference in hardware installation, however, is the fact that many large command and control systems are few in number or “one-of-a-kind”.

(2)  Once software development is complete, production and distribution consists primarily of copying digital data from one storage medium to another.  Thus, the cost of producing and distributing software is significantly less than its development.

(3)  Installation of software (exclusive of software integration and test) is also generally a minor process, involving reading digital data from a magnetic tape or disk into a computer’s internal memory.  Installation includes testing to ensure it was installed correctly.

(4)  Most of the costs of command and control systems typically are for software, and the costs of production of software are negligible.  Therefore, it is appropriate that most of the attention in the acquisition of command and control systems be given to software requirements, architecture, development, evaluation, integration, configuration management and support.

g.  Software Maintenance and Control.  Maintenance of hardware consists largely of:  determining whether the hardware is functioning properly; preventing wear-out of components; correcting for drift in the functional characteristics of components; and, repairing or replacing badly worn or failed components.

(1)  There are major differences between maintaining hardware and software.  Software maintenance involves two specific activities:

•  Detecting, localizing and analyzing software design deficiencies and correcting the deficiencies by changing the design of the software, or devising means to allow the system to operate adequately in spite of the bugs.

•  Changing the existing functional characteristics of the system by modifying the design of the software or by adding software with additional functional capability.

(2)  Adequate CM procedures must be observed in the maintenance process, and systems documentation (technical data package) must be updated to reflect the program changes.  Please refer to Chapter 14 for an in-depth discussion on software acquisition.

(3)  Configuration management should be managed by the development community, vice the support community.  This is mandatory to avoid difficulty in OT&E.

(4)  The transition of software design, control, production and maintenance from the development community to the support community is made on a case-by-case basis for each major system.  However, the developer must consider support alternatives in the operational environment from the very beginning and either modify designs to improve supportability or plan for peculiar, necessary support to be available.

(5)  Early in the conceptual stage, trade-offs should be assessed, to include consideration of diagnostics/prognostics, and design for discard, while achievable.

h.  User Designed/Maintained Software.  With the advent of easy to use, low-cost computers, with reliable software, it is to be expected that users will wish to design and maintain individual command and control systems.  This includes the design and maintenance of their own software.

(1)  While a do-it-yourself system might be desirable, such a system can also be a source of difficulties.  Difficulties might arise due to:

•  Lack of integration of such a system within a larger framework

•  Possible lack of adequate system documentation

•  Possible lack of adequate configuration management

(2)  The more responsive the acquisition community is in meeting the user’s needs, the less likely the user will be to act as their own system developers.

i.  Product Assurance.  Effective product assurance planning must link all aspects/phases of the system and be visible at program milestones.  Such planning should highlight the fact that, in an evolutionary approach, the developer’s responsibility must extend through user/fielded verification and maintenance or warranty provisions.

j.  System Supportability.  Supportability is critical in EA/P3I acquired systems.  Design is influenced by support requirements and that support should be available for operational sustainment.

3. -- Process.

Figure 15-1 illustrates an EA/P3I process flow and its application in weapon systems.  The process flow emphasizes the need for continuous user involvement.  The development time is divided into a period during which an initial capability is developed and deployed; and periods within which incremental capabilities are developed and deployed.  Uncertainties in delivery capabilities are reflected in costs projected for any capability.

In the interest of simplicity, the EA/P3I process flow does not present the contribution that an off-line development, test and support facility, e.g., Marine Corps Operational Test and Evaluation Activity (MCOTEA)/Marine Corps Tactical Systems Support Activity (MCTSSA), may make to the development process.  Such a facility, utilizing operational mock-ups, simulations and a software laboratory will generally be required for system development, development testing, and system integration.  The facility will also serve to help integrate the user’s and tester’s input with that of the development activities, and will provide the capability to develop and evaluate hardware and software updates.
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