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Chapter 4

Test and Evaluation During Phase I

Introduction

This chapter provides recommended procedures for the PO to use in conducting program T&E during Phase I, Program Definition and Risk Reduction, of the acquisition process.  Figure 4-1 illustrates this process.  The basic assumption is that MARCORSYSCOM will award a contract for concept exploration.  Subsequently, the TIWG will oversee the conduct of component, subsystem and prototype testing and either a MCOTEA conducted Early Operational Assessment (EOA) or a PM conducted User Evaluation (UE).  The PO will then focus on preparing for Milestone II with an immediate contract award thereafter.  For simplicity, this chapter portrays the T&E process as sequential in nature.  In reality, each program is different and some events may actually occur concurrently.  Program tailoring may be required.

Purpose and Phase I Process Synopsis

Purpose.  The purpose of T&E related activities during Phase I is to:

•  identify technical risk areas and demonstrate they can be reduced to acceptable levels;
•  support tradeoff studies;
•  verify performance relative to specifications and the ORD;
•  support down-selects;
•  identify T&E inputs;
•  confirm the best technical approach;
•  support Milestone II decision, perhaps as an exit criterion;
•  identify future tests;
•  support CAIV and TOC considerations; and
•  support safety assessments.

Process Synopsis.  During this phase, the program becomes defined as the PO pursues one or more concepts or design approaches.  With the contractor now a participating on the TIWG, the PO uses testing to refine assessments of the advantages and disadvantages of alternative concepts.  Prototype testing, and perhaps a User Evaluation (UE) or an Early Operational Assessment (EOA) is conducted to reduce risk so that technology, manufacturing, and support risks are well in hand before the next decision point.

Development testing during this period is most often conducted at the contractor’s facility.  It is conducted on components, subsystems, brassboard configurations or advanced development prototypes to evaluate the potential application of technology and related design approaches before EMD.  Component interface problems and equipment performance capabilities are evaluated.  The use of properly validated analysis, modeling and simulation is encouraged, especially during the early phases to assess those areas that, for safety or testing capability limitations, cannot be observed directly through testing.  Models and simulations can provide early projections of system performance, and can reduce both testing costs and development time.  This T&E also may include initial environmental assessments.

The following blocks, with their associated discussions, depict the Phase I Process.
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Figure 4-1. -- T&E Process During Phase I
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Block 1 -- Establish & Evaluate T&E Criteria For Contract Award

Purpose.  To refine T&E requirements and include T&E considerations in the Phase I contract.

Discussion.  The Program IPT may have already been working on the request for proposal (RFP) during Phase 0.  The focus now is on completing the RFP and forwarding it to the Contracts Directorate (CT) to support the award of a contract.  The Program IPT bases the content of the RFP (specification, statement of work (SOW) and Contract Data Requirements List (CDRL)) on the information in the documents prepared to support MS I (e.g., ORD, APBA, TEMP, AS).
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Because the contractor will conduct its T&E program in accordance with the RFP, it is imperative that T&E tasks and deliverables for both hardware and software are established at this phase of the program.  The TIWG may be asked to assist the Program IPT in the development of the Source Selection Evaluation Plan (SSEP).  During source selection, the Source Selection Evaluation Board (SSEB) may seek TIWG representation to provide technical support.  Note:  The TIWG, itself, may not accomplish the activities of this block.  This is especially true if the PO or Systems Engineer, who are also members of the Program IPT, takes the lead in preparing the RFP.

a.  Specification.  The performance specification describes the essential technical requirements of an item.  Part 3 defines the system requirements in performance terms and Part 4 describes how the requirement will be verified.
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It is imperative that for every requirement stated in Section 3 there is an appropriate verification method stated in Section 4.  The specification includes, or consists of, a matrix that cross-references the requirements of Section 3 with the verification methods of Section 4.  The TIWG should review this matrix to ensure appropriate T&E coverage.  The TIWG should also review system level verification events noted in Section 4 of the specification for possible inclusion in the TEMP.
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This approach will assist the TIWG in completing the Requirements Traceability Matrix (RTM) and Critical Technical Parameter (CTP) Matrix.
b.  Statement of Work (SOW).  The TIWG also provides input to the SOW to establish the test and evaluation activities that the government requires the contractor to fulfill.  Keep in mind that the purpose of the SOW is to essentially state what the contractor shall do rather than what the system shall do.  The SOW conveys tasks and activities that the contractor is to perform that support test and evaluation of the requirements described in the specification.  The TIWG should consider incorporating tasks related to T&E risk reduction “Best Practices” such as those described in Appendix H, tailoring them as appropriate.  Three T&E risk management techniques often employed in Phase I are:
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•  Integrated Test Plan (ITP) -- a plan prepared by the prime contractor for Government approval.  It maximizes efficiency in testing by including all DT performed by the contractors and the Government, at both the system and subsystem levels.  The ITP is used to record the individual test plans for the subcontractor, prime contractor and government.  The prime contractor should be contractually responsible for the preparation and updating of the ITP, and the contractor and Service-developing agency should ensure that it remains current.  The ITP includes all developmental tests that will be performed by the prime contractor and the subcontractors at both the system and subsystem levels.  It is a detailed, working-level document that helps to identify risk, and overlapping (duplicate) or missing tests.  A well-maintained ITP facilitates the most efficient use of test resources.
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•  Failure Reporting and Corrective Action System (FRACAS) -- a system to devise corrective actions, which prevent failure reoccurrence, for incorporation into the system or equipment.
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•  Uniform Test Report (UTR) -- a report format, for tests using the Test, Analyze and Fix (TAAF) methodology, that provides the PO with visibility of actual versus predicted reliability growth.

The DoD and DON have long recognized these practices as attributes of successful programs.

c.  Contract Data Requirements List (CDRL).  The CDRL is a means through which test plans, procedures and results are reported to the government by the contractor.  The TIWG must ensure that CDRL test requirements are consistent with the SOW.  For example, if the CDRL includes a test plan as a deliverable, there should also be a task in the SOW requiring the contractor to prepare the plan.  Block 4 of the CDRL cites the applicable Data Item Descriptions (DID).  Active DIDs may be researched via the internet at http://astimage.daps.dla.mil/online.

d.  Source Selection.  The SSEB supported, as requested, by the TIWG should focus on the following when evaluating the T&E aspects of contractor proposals:

•  that offerors address testing related information contained in Sections C, L, and M of the RFP,

•  that offerors structure test planning to address both hardware and software,

•  that offerors address testing of COTS/NDI items,

•  that offerors tailor the T&E program to recognize previous commercial testing and experience, and

•  that offerors employ Modeling and Simulation, appropriately, to support development and production testing.

Procedures:

a.  The TIWG reviews T&E related SOW requirements and recommends the inclusion of tasks related to T&E risk reduction “Best Practices” (Appendix H).

b.  The TIWG reviews Sections 3 and 4 of the specification to ensure consistency between the sections.  This should include the verification matrix.

c.  The TIWG assists in developing the SSEP and in source selection, as requested.

Special Considerations:

a.  Joint Programs.  If the Marine Corps has entered a joint, other-Service-led, program, the PO should ensure that the joint MOA has provisions for Marine Corps participation in the lead-Service TIWG and in procurement package preparation and review.
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The Marine Corps TIWG representatives should ensure that the lead-service procurement package contains a T&E program that supports Marine Corps unique requirements.  Likewise, if the Marine Corps is the lead Service, the PO should ensure that the procurement package supports the interests of all participating Services.

b.  COTS/NDI.

•  If the PO is pursuing a COTS/NDI strategy, it may be possible to streamline, or even eliminate, this phase of acquisition.  In low risk programs, it may even be possible for the PO to proceed directly to a combined MS I/II decision.  Reference (d) provides additional information on testing COTS/NDI.

•  The Program IPT may be using a Commercial Item Description (CID) to define the requirement.  If this is the case, because a CID will not have a Part 4 (verification) like the specification, the TIWG will have to create a working document that accomplishes the same purpose.  This working document will serve to focus the activities of the TIWG on the “delta” (if any) between the stated performance in the CID and the performance required by the Government.

c.  Software Intensive Programs.  The TIWG should recommend that the SOW/CDRL include the requirement for the development and delivery of software metrics analysis type data.  The PO and the contractor/laboratory must plan and allocate the resources to collect the measurements, perform the analysis, and report the results during periodic project reviews.  One standard metric is software maturity.  An excellent website for software metrics/measurement is at http://www.psmsc.com.

d.  Modeling and Simulation.  The TIWG should ensure that the Program IPT is aware of models and simulations that may assist in program risk reduction efforts.  For example, the use of Computer Aided Design (CAD) drawings may greatly assist the PO in shipboard integration testing.  Likewise, in preparing the RFP and the SSEP, the Program IPT should encourage contractors to use modeling and simulation risk reduction techniques.  Consistent with reference (n), the TIWG should seek the assistance of the MARCORSYSCOM, Chief Engineer at the PS Directorate, to ensure properly addressing T&E modeling and simulation statements in the procurement package.

e.  Complex Test Program.  The TIWG may be structuring a test program that involves some combination of government and contractor (to include subcontractor) prototype testing in addition to a UE or an EOA.  The TIWG should be clear on how they are allocating, planning, testing, collecting data and reporting requirements between activities and contractors.  For example, the TIWG should decide what activity is responsible for preparing the ITP.  Although reference (p) and Appendix H suggest that this is a responsibility of the prime contractor, in some situations (i.e. non-complex, contractor’s role minimized, no need for sub-contractors, etc.) it may make more sense to assign this responsibility to a government laboratory.

Exit Criteria/Action By:

a.  Integrate T&E requirements into the RFP --- Program IPT
b.  Assist Program IPT in integrating T&E into the SSEP --- TIWG
c.  Assist SSEB, if requested, during source selection --- TIWG
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Block 2 -- Conduct Phase I Planning TIWG

Purpose.  To conduct planning efforts in support of executing the T&E program described in the TEMP.

Entrance Criteria/Action By:

a.  Contract awarded ---- CT

Discussion.  The PO established the TIWG during Phase O and it will continue to function throughout the conduct of the program.
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The contractor may be invited to participate in the TIWG as appropriate.  In addition, the PO should consider including a representative of each supporting activity, such as a laboratory, on the TIWG.  The TIWG will not resolve all issues in a single meeting, rather they will conduct a series of meetings initiated early in Phase I and continuing throughout the phase.  Please see Chapter 3, Block 1, and Appendix C for a more thorough discussion of the TIWG.

a.  Specification and Test Strategy.  The Government and contractor must have a common understanding of specification requirements and their implications on the overall test program.  Part of the focus of the Program IPT will be on ensuring a common understanding of the specification.  This is accomplished by conducting a System Functional Review (SFR).  The TIWG will prepare a comprehensive test strategy to support the development of a system to meet specification requirements.  Ultimately, for complex test programs, the contractor (or a laboratory) will present this strategy to the Government in the form of an ITP, a contract deliverable.  The ITP is a document prepared by the contractor that integrates government, prime contractor and subcontractor testing, in a single document.  An example of a type of program that might benefit from an ITP would be one in which different activities or contractors are developing critical sub-systems that must be subsequently tested as an integrated item.  The ITP normally will not provide detail test procedures.

Appendix H addresses the ITP in greater detail.

	Anti-Tank Missile

	An example of a program of a complexity that might benefit from an ITP is the development of an anti-tank missile.  A prime contractor tasked with developing a new anti-tank missile may employ separate sub-contractors for developing the warhead and the rocket motor.  Each sub-contractor may conduct its own electronic component tests to determine the correct voltage, current, etc., required for detonating the warhead and for initiating the rocket motor.  Then subcontractors would plan warhead and rocket motor tests to ascertain that they are functioning as intended.  The prime contractor would plan to conduct a full-up flight test of the prototype missile.  The ITP should identify and link the testing conducted by the sub-contractors and the prime contractor as well as any government tests.  The TIWG should provide the prime contractor with a list of government testing events so that the ITP will be complete.  Although this is a very simplistic example, it illustrates the logical buildup of test plans required to properly validate system performance.  The ITP will not normally contain detailed test plans that articulate very specific procedures.


b.  Requirement Traceability Matrix (RTM) and CTP Matrix.  Throughout Phase I, the TIWG uses the RTM and the CTP Matrix as management tools, removing them from the TEMP, so to speak.  The TIWG now populates the RTM and the CTP Matrix with information related to testing events and test strategy.  The TIWG continuously updates the RTM, the CTP Matrix, and DT/OT Mapping as testing is completed.  Prior to Milestone II, the TIWG will reinsert the updated RTM and CTP Matrix into the TEMP.

c.  Risk Management Associated with T&E.  T&E is one of the PO’s most important “weapons” in managing performance risk.  Some people have said:  “One test is worth a thousand expert opinions.”  And thus T&E can be viewed as an essential risk management tool.  To support the contractor’s development of the ITP, the TIWG identifies risk areas and may prescribe actions that reduce or help manage that risk.  There are numerous tools available to assist the TIWG in accomplishing this:
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•  Reference (p), also called the “Navy Best Practices”, a.k.a. the “Willoughby Templates”, provides a compendium of “Traps” that programs encounter as well as “Escapes” to assist in overcoming potential problem areas.
Using Appendix H, the TIWG should have recommended integration of tasks related to some of the templates in the contractor’s SOW.  If these have not been incorporated, the TIWG should carefully examine and implement the appropriate T&E related risk reduction techniques.  Note:  Although the contractor is participating cooperatively with the Government on the TIWG, the chair must be careful to recognize situations (taskings to the contractor) that require a modification to the contract.  The chair should make it clear to the contractor that only the Contracting Officer has the authority to modify the contract.

•  The Technical Risk and Mitigation System (TRIMS) is a software tool based in part on the “Navy Best Practices” that evaluates technical risk for the purpose of risk management.  It is available as part of the Program Manager’s Work Station (PMWS).  TRIMS is a process intensive tool based on a solid systems engineering approach incorporating past experience and best practices.  It is available at www.spmn.com and on the ASN (RDA) web site.

•  Risk Radar provides risk management databases for both hardware and software that help the PO identify, prioritize, and communicate project risks in a flexible and easy-to-use form.  Risk Radar provides standard database functions to add and delete risks, together with specialized functions for prioritizing and retiring program risks.  Each risk can have a user-defined risk management plan and a log of historical events.  A set of standard short- and long-form reports and viewgraphs can be easily generated to share program risk information with all members of the TIWG.  Risk Radar is available at www.spmm.com.

•  The TIWG should encourage the contractor to identify risk areas and to propose corrective actions.

The TIWG should notify the Program IPT of all testing risks identified and recommended actions to minimize the risk(s).

d.  Existing Test Data.  The TIWG can help streamline the test program and the ITP by reviewing new information relating to S&T efforts.  For example, there may have been an Advanced Technology Demonstration (ATD) that relates to improved capability for this program.  The review helps identify the relative maturity of technology areas so the TIWG can adjust the T&E strategy to place more, or less, emphasis on them during testing.  In addition, when the PO is considering a technology insertion, the TIWG can assist by reviewing relevant test data to ensure required performance has been demonstrated and documented.

e.  Test Plans and Procedures.  The TIWG should become familiar with the contractor’s approach to conducting T&E.  This will help reduce misunderstandings by providing a common framework for discussing the test program.  Upon submission by the contractor, the TIWG reviews the ITP and provides comments to the PO.  Upon the satisfactory resolution of comments, the PO approves the ITP.  The TIWG also reviews and the PO approves test plans and procedures as the contractor submits them in accordance with the CDRL.  Of immediate concern will be those for upcoming testing on components, subsystems and prototypes.  Again, the TIWG forwards review comments to the contractor via the Program IPT.
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Procedures for DT are normally very detailed and technical.  That being the case, the TIWG systems/test engineer or an engineer from another activity (such as Dahlgren or Aberdeen Test Center) should take the lead in reviewing and assessing their adequacy.  Fortunately many previously developed test procedures are documented for future use or may serve as a guide in developing new procedures.  For example, TECOM PAM 25-32 provides an index of international test operations procedures (ITOPS) and TECOM test operations procedures (TOPS) used to support national and international programs.  The program applies internally to the TECOM test centers.  These procedures are accessed via http://vision.atc.army.mil/TOPS_ITOPS/top_table.htm.  Note that due to reorganization, TECOM is now the Development Test Center (DTC).

Procedures:

a.  The TIWG, with contractor participation, begins a series of meetings to guide T&E activities.

b.  The TIWG reviews the specification and test strategy with the contractor to develop a common understanding.

c.  The TIWG updates the RTM and the CTP Matrix.

d.  Applying accepted risk management tools, the TIWG recommends T&E-related risk mitigating actions to the Program IPT.

e.  Upon formal submission of the ITP, and perhaps FRACAS reports, by the contractor, the TIWG conducts a review and provides recommendations, via the Program IPT.

f.  The TIWG reviews detail test procedures submitted in accordance with the contract.

Special Considerations:

a.  Multiple Contractors.  The program’s acquisition strategy may involve awarding multiple contracts at the beginning of Phase I and conducting a “down-select”, to a single contractor, at the beginning of Phase II.  If this is the case, concerns with regard to contractor proprietary data and source selection sensitive information may preclude the inclusion of contractors on a single TIWG.  Nonetheless, the TIWG should seek contractors’ involvement to the greatest extent possible in the development of T&E plans.  In fact, in view of the necessity to protect proprietary information, the PO may have a separate TIWG for each contract.  In addition, in structuring the broad Phase I T&E program, the TIWG should consider the strengths and weaknesses of individual contractors and technical approaches in tailoring the T&E program applicable to each contractor.

b.  Joint Programs.  If the Marine Corps has entered a joint other-service-lead program, the PO must ensure that there is a representative on the TIWG who can articulate Marine Corps requirements and unique risk areas for evaluation throughout the T&E process.  If the Marine Corps is the lead service, the PO should provide participating services with the opportunity to participate.
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c.  COTS/NDI.  The selection of a COTS/NDI alternative does not relieve the PO of conducting an appropriate amount of DT.  The TIWG should evaluate T&E data from the original equipment manufacturer (OEM) and identify any additional testing that it may require to assure the item is suitable for various military operational environments.  This may significantly reduce the complexity of the T&E program.  Refer to Table 3-2 and Appendix D for more details concerning the testing of COTS/NDI items.

d.  ACAT IV(M)/AAP.  For low cost, low risk, programs a formal TIWG may not be necessary.
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It may be more efficient to group small programs (e.g., programs within the Marine Enhancement Program (MEP)) and use the TIWG to focus on testing for the group as an entity.
e.  Software Intensive.  If the program involves an extensive software development effort, it is imperative that the memberships of both the Program IPT and the TIWG include individual(s) knowledgeable in software development and testing.
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These individuals can help apply techniques such as those developed by the Software Engineering Institute (SEI) at Carnegie Mellon University in developing an appropriate software T&E program.  Another excellent source of information is available at the Software Technology Support Center website at http://www.stsc.hill.af.mil.  In addition, if the PO is planning an EOA, consistent with reference (q), MCOTEA must assign a representative with experience in metrics analysis.  The testing program should include the testing and evaluation of hardware and software interface at the subsystem level.  Likewise plan for certification and accreditation testing (See Chapter 2 on C&A testing).

f.  C4I Systems.  For C4I systems, the TIWG should plan for testing required to support interoperability certification.

g.  Transportability and Naval Integration.  The TIWG may need to coordinate shipboard compatibility interface checks during this period.  As the TIWG gathers information on system characteristics and design, it provides it to the NAVSEA TIWG ad hoc representative to ensure NAVSEA review and close coordination between MARCORSYSCOM and NAVSEA.

Exit Criteria/Action By:

a.  Update to RTM and CTP Matrix complete ---- TIWG

b.  Integrated Test Plan and any supporting plans/procedures reviewed and approved --- TIWG/PO

c.  Information for inclusion in program risk management program provided to Program IPT --- TIWG.
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Block 3 -- DT&E On Components, Subsystems And Prototypes

Purpose.  The purpose of DT&E on components, subsystems and prototypes is to:

•  Assist in evaluating engineering designs and in identifying capabilities requiring further development

•  Assist in identifying technical risk areas that will require greater emphasis during later development

•  Evaluate the contractor’s ability to attain desired technical performance in system specifications and achieve program objectives within planned cost and schedule constraints.

Discussion.  Figure 4-2 illustrates the Component and Prototype Testing & Data Evaluation activity in greater detail.  The following paragraphs describe the principal activities.
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Figure 4-2. -- Development Testing on Components an Prototype Systems.

a.  Safety/Health and Environmental Considerations.  Normally the contractor conducts T&E during this phase.  If this is the case, the onus is on the contractor to ensure the safety and health of its own personnel and compliance to environmental regulations during the conduct of testing.  If the PO or contractor is conducting testing at one of the Major Range and Test Facility Bases (MRTFB), local safety procedures apply and environmental factors should be considered.
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If, however, Marine Corps personnel will be operating or maintaining the system during prototype testing, the PM must certify the system as safe.  Appendix I contains the MARCORSYSCOM policy for safety certifications and Appendix J contains environmental considerations for test site selection.

b.  Conduct DT.  The TIWG’s focus is on overseeing the conduct of DT tests as described in the TEMP and ITP.  Appendix B describes the types of testing that might be included within the DT program.  In general, they are developmental tests designed to verify that the component, sub-system, or prototype functions in accordance with the specification.  The PO is responsible for ensuring that the government monitors contractor-conducted tests.  Usually, the contract requires that government representatives be informed ahead of time of any testing the contractor conducts so the government can arrange to witness the testing or receive results of the tests.  Further, the contractor’s internal data should be available as a contract provision.  It is not uncommon for contractor testing to be conducted at government test facilities, since contractors often do not have the required specialized facilities (e.g., for testing hazardous components or for missile flight tests).

	Anti-Tank Missile

	An anti-tank missile system might benefit from component, subsystem and prototype testing, as follows.  The missile warhead may be required to penetrate a specific thickness of rolled homogeneous armor in order to achieve a specific kill probability on a threat tank.  The rocket motor may be required to achieve a specific amount of thrust in order to propel the missile to a specific 1000-meter range.  Once the subcontractors have completed electrical tests and other subsystem tests, the prime contractor must integrate the system.  The prime contractor will ultimately conduct a full-up flight test of the prototype missile.


Testing during Phase I should accomplish the following:

(1) Assist the PO by continuing efforts to refine program planning.  The TIWG will accomplish this by providing the data needed to support future testing and by helping to identify system risks and to develop corresponding mitigation plans.

(2) Support tradeoff studies thereby assisting the PO in determining the best technical approach.

(3) Verify performance relative to the system specification and correlate that performance to the ORD utilizing the RTM and the CTP Matrix.  As testing identifies problems, subsequent DT will determine whether or not the corrective actions implemented by the contractor are effective.

(4) Provide data to incorporate into future safety assessments and certifications.

(5) Evaluate test data to support a MS II decision.

c.  Evaluate and Assess Test Results.  The TIWG reviews test plans, procedures, data and reports to verify corrective actions, to identify problems or to obtain more data for evaluation.  The TIWG may recommend a new test event or a retest of a previously accomplished event.
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The TIWG’s review of test data allows the Program IPT to evaluate progress against APBA growth goals, to assess risk and to make Cost as Independent Variable (CAIV) tradeoffs.  The TIWG uses test data to benchmark progress against the RTM and CTP Matrix.  At a minimum, the contractor should report test results in a format that distinguishes between actual and projected results.  A Uniform Test Report (UTR) may be used.  All test failures should be recorded in the FRACAS and appropriate action taken to prevent the recurrence of the failure.  Appendix H discusses the UTR and FRACAS in greater detail.

d.  System Functional Review (SFR).  The conclusion of prototype testing is an appropriate point for the Program IPT to conduct an SFR.  During the SFR the Program IPT reviews data used to establish the system functional baseline.  The TIWG supports the SFR with its assessment of testing progress and results to date.

Procedures:

a.  In the event Marine Corps personnel are involved in the testing, the PM must certify that the system is safe to operate prior to their involvement.  Appendix I addresses current T&E related safety policy.

b.  The contractor conducts developmental testing in accordance with the ITP and test procedures.

c.  The TIWG reviews test results, recommending retest or additional testing when appropriate.

d.  The TIWG manages risk using the “Best Practices” of Appendix H and other risk management tools.

e.  Based on test results the Program IPT evaluates progress against APBA growth goals and makes CAIV tradeoffs.

f.  The TIWG uses test results to benchmark progress against the RTM and CTP Matrix.

g.  Upon completion of prototype testing the TIWG participates in an SFR that the Program IPT conducts in order to address testing results to date and to establish the functional baseline.

Special Considerations:

a.  Multiple Contractors.  If the PO is executing a down-select strategy, the TIWG should tailor the prototype testing effort considering the strengths and weaknesses of each technical approach.  Likewise, the TIWG should ensure that data collected forms a basis for comparing the capabilities and limitations of each approach.

b.  Joint Programs.  If the Marine Corps is participating in a joint, other-Service-lead program, a representative of the PMO should attend TIWG meetings and IPRs to ensure that the evaluation of test data considers any Marine Corps unique requirements.  If the Marine Corps is the lead Service, the PO should invite participating Services to assist in TIWG activities and in the SFR.

c.  COTS/NDI.  If the PO is pursuing a COTS/NDI strategy, the TIWG may choose to include the evaluation of contractor test data as part of the prototype testing effort.  The use of this type data may enable a significant streamlining of the program.

d.  ACAT IV(M)/AAP.  If the program is a low cost, low risk, effort such as an ACAT IV(M) program or an AAP, the PO may be able to streamline prototype testing by reviewing existing test data in preparation for Phase II.  If required, the PO can conduct supplemental testing during Phase II.  Programs designated as Acquisition Category (ACAT) IV(M) programs do not require OT.  ACAT IV(M) designations must have MCOTEA concurrence.  These programs, however, still require an appropriate amount of DT.  For example, MARCORSYSCOM manages most training devices and some commercially developed items as ACAT IV(M) programs.

e.  Modeling and Simulation (M&S).  The Program IPT and TIWG should consider the use of computer modeling and simulation of prototypes to reduce development, design, fabrication costs and testing.

f.  Software Intensive.  Hardware and software interfaces at the subsystem level should be tested and evaluated early in the program.  Likewise conduct certification and accreditation testing (See Chapter 2 discussion on C&A testing).

g.  C4I Systems.  For C4I systems, conduct testing required to support interoperability certification.  Project Officers should consider use of the Marine Corps’ Systems Integration Environment (SIE) to assess their system’s current state at different stages of development.  Located at MCTSSA, the SIE consists of multiple test beds that replicate most of the MAGTF’s key C4I elements, and data exchanges between these test beds is via doctrinal communications media.

Exit Criteria/Action By:

a.  Update the RTM and the CTP Matrix --- TIWG

b.  SFR Conducted --- Program IPT

c.  Provide assessment of progress toward achieving APBA performance growth goals to the Program IPT --- TIWG
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Block 4 -- PM Conducted User Evaluation (UE)/MCOTEA Conducted Early Operational Assessment (EOA)

Purpose.  To determine the suitability of employment in an operational environment by obtaining direct user feedback.

Discussion.  The PO is not required to conduct a UE or an EOA but should do so if the TIWG determines that the program can substantially benefit.
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Obtaining early user feedback concerning the prototype design is arguably the most important T&E related step in this phase of the acquisition process.  Even if the Marine Forces (MARFOR) find significant deficiencies, there is still ample time to make relatively inexpensive changes to both hardware and software while the design evolves.  If the PO does not obtain user feedback until IOT&E, it is normally too late to make major changes without a significant outlay of funds and significant schedule delays.  Figure 4-3 illustrates the PO Conducted User Evaluation (UE)/MCOTEA Conducted Early Operational Assessment (EOA) activity in more detail.  The following paragraphs describe the principal activities.

[image: image23.png]MCOTEA
EOA

Safety
(Considerations

TIWG
(Eval Date)





Figure 4-3. -- PO Conducted UE/MCOTEA Conduct EOA.

a.  Safety, Health and Environmental Considerations.
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By definition, Marine Corps personnel will be involved with some aspect of test and evaluation of the system during this phase of testing.  Consistent with the policy stated in Appendix I, the PM must certify the system as safe and consider environmental factors in accordance with Appendix J.

b.  Conduct UE/EOA.  The PO would generally either conduct a UE or request that MCOTEA conduct an EOA, but not both.

(1) PO Conducted User Evaluation (UE).  The PO conducts a UE using military personnel.  If the PO anticipated a requirement for contractor support while preparing the RFP, the PO may use them to support the UE.  The scope of the test is normally somewhat limited and focuses on evaluating high-risk technical areas, on obtaining insights with regard to Human Factors Engineering and on evaluating other operational suitability objectives and related issues.

To accomplish a UE, the PO must first request MARFOR support.  This could be as simple as a request to the Weapons Training Battalion at Quantico.  The PO should include MARFOR representation on the TIWG as the plan is being developed.  The test plan details the conduct of the test to include describing the mechanism for data collection, feedback and analysis.  Typically, questionnaires form part of the feedback mechanism.  The PO is responsible for data collection and for providing the Test Director.  Upon completion of the UE, the Test Director evaluates the data and puts it in a written format for record purposes.

	UE Example

	For example, if a new man-portable anti-tank missile is being developed, the test may utilize a dummy missile to assess human factors related to carrying the missile over various terrains and distances.  Similarly, if a new vehicle is being developed, the test may focus on ingress, egress, and Marine operator and maintainer interfaces using a prototype or perhaps, very early in this phase, using a plywood mockup of the vehicle.


(2) MCOTEA Conducted Early Operational Assessment (EOA).  If the PO desires to obtain early insights into the potential for a system to be operationally effective and suitable, the PO requests that MCOTEA conduct an EOA and specifies the effectiveness and suitability objectives and related issues for MCOTEA to evaluate.  The PO must have RDT&E funding available to pay for the EOA.  With input from the Program IPT concerning specific issues of concern, MCOTEA develops the test plan, conducts the test using military personnel in a military environment, and prepares the test report.  Like the PO conducted UE, the scope of the EOA is normally somewhat limited.  MCOTEA submits the assessment report to the PM.

c.  TIWG Evaluate Data.  The TIWG will continually monitor testing and, as testing is completed and the final report submitted, will review UE or EOA test data to determine the adequacy of the current design approach and to identify to the Program IPT technical areas requiring additional focus and redesign.  The TIWG will also use test results to update the RTM and the CTP Matrix.

Procedures:

a.  User Evaluation (UE)
(1) The PO requests MARFOR support for conduct of a UE.

(2) The TIWG, which includes MARFOR representation, prepares the test plan.

(3) The PM certifies the system as safe and considers environmental factors.

(4) The PO provides the system to the Marine Corps unit conducting the test.

(5) The PO assigns a Test Director.

(6) The Marines conduct the test in accordance with the approved test plan.

(7) The Test Director evaluates the data and puts it in written format for record purposes.

(8) The TIWG reviews the test data and updates the RTM and the CTP Matrix.

(9) The TIWG provides recommendations to the Program IPT.

b.  Early Operational Assessment (EOA)
(1) The PM requests MCOTEA support for the conduct of an EOA.

(2) The TIWG, with MCOTEA taking the lead, prepares the test plan.  Note:  The rules of EOAs/OAs differ for any program on OSD oversight.  In these cases, the scope and distribution of the EOAs/OAs is approved by DOT&E within OSD.

(3) The PM certifies the system as safe and considers environmental factors.

(4) The PO provides the system to the user and MCOTEA conducts the EOA in accordance with the procedures contained in reference (r).

(5) Upon completion of the EOA, MCOTEA submits an Independent Assessment Report (IAR) to the PM.

(6) The TIWG reviews the MCOTEA IAR and updates the RTM and the CTP Matrix.

(7) The TIWG provides recommendations to the Program IPT.

Special Considerations:

a.  Multiple Contractors.  If the PO is evaluating contractor products in support of a down-select strategy, the TIWG should tailor the scope of the testing effort to focus on specific issues relating to the strengths and weaknesses of each technical approach.  Likewise, the TIWG and MCOTEA should ensure that data collected forms a basis for comparing the capabilities and limitations of each approach.  The EOA may be used to support the down-select process.

b.  Joint Programs.  If the Marine Corps is participating in a joint, other-Service-led program, the PO should consider including Marines in the other Service UE.  Likewise, the PO should seek MCOTEA participation in an EOA conducted by another Service.  A PM representative should attend TIWG meetings and Program Reviews (PRs) to ensure that the evaluation of test data considers any Marine Corps unique requirements.  If the Marine Corps is the lead service, the PO should invite participating Services to contribute to the UE or EOA as well as to TIWG activities such as test planning and data evaluation.

c.  Transportability and Naval Integration.  Consistent with reference (m), if an independent contractor conducts transportability and/or Naval Integration testing, the TIWG must forward test results to the Transportation Engineering Agency for concurrence via the Director, PS.

Exit Criteria/Action By:

a.  Review Test Report --- TIWG
b.  Update the RTM and CTP Matrix --- TIWG
c.  Provide recommendations to the Program IPT --- TIWG

[image: image25.png]7

oy

3

n a1

Establish Conduct |1 | praE on !
&Evaluate Phasel [l Icomponents, Conduct ||
TaE Planning |11 | Subsystems uegoa |1
Criteria WG |+ |a Prototypes H





Block 5 -- Conduct Phase II Preparation TIWG

Purpose.  To prepare for Milestone II and for Phase II.

Discussion.  The PO convenes a series of TIWG meetings to accomplish the two tasks discussed.  Because of the source-selection sensitive nature of the discussions, the contractor must not participate in this phase of TIWG activities.

a.  Preparation for Milestone II.  The Program IPT focuses on updating milestone documentation for presentation at MS II.  In support of the Program IPT, the TIWG updates the RTM, the CTP matrix, the DT/OT Mapping and the TEMP.  Chapter 3, Block 3, describes the process for preparing the TEMP and obtaining approval in greater detail.  The program is now mature and the TEMP supporting MS II will contain more detailed information.  The Program IPT must ensure consistency between milestones documents, therefore, the TEMP must reflect cost, schedule and performance information consistent with that contained in the Life-Cycle Cost Estimate (LCCE), AS, APBA, and ORD.  The TxA will be updated to ensure that the TEMP correctly reflects the required number of OT test articles.

b.  Preparation for Phase II.  The Program IPT endeavors to be in a position to recommend award of a contract for the Engineering and Manufacturing Development (EMD) Phase of Acquisition immediately upon receipt of a favorable milestone decision.  This approach helps to accelerate the program and ensures that the PO bases LCCE information on actual, negotiated, costs to the greatest degree possible.  The TIWG assists the Program IPT in the preparation of the Specification, SOW and CDRL that form the basis of the RFP.  C4I-unique, Test, Analyze, and Fix (TAAF), interoperability and FRACAS requirements should be considered.  The discussion under Block 1 of this chapter addresses the responsibilities of the TIWG with regard to RFP preparation.  That block also addresses the responsibility of the MARCORSYSCOM, Chief Engineer at Code PSE with regard to M&S.  Also, as indicated previously, the TIWG, less contractors, supports source selection activities, as requested, up to the award after the successful milestone.

[image: image26.png]



Note:  In addition to the “Best Practices” incorporated in the Phase I SOW, additional risk management practices should be considered for use during Phase II.  These include:

•  Software Testing.  Testing designed to correct or avoid costly software errors in the design phase and prior to fielding.  As software development progresses fixing an error becomes progressively more expensive to accomplish.  That is why understanding the complexity of the software can increase the likelihood of projecting how well it will perform.  Keep in mind that prior to production release the impact of software failures on the overall system must be known and considered.  Examples are software beta testing and software regression testing.

•  Design Limit Tests.  Tests intended to ensure that the system or subsystem designs are adequate to meet specified performance characteristics when exposed to “worst case” environmental conditions expected at the extremes of the operating envelope.  Examples are environmental testing, subsystem level testing, and prototype testing.

•  Life Tests.  Tests intended to assess the adequacy of a particular equipment design when subjected to long-term exposure to certain mission profile environments.  Examples are reliability testing and software regression testing.

•  TAAF.  A methodology incorporated to give proper emphasis to reliability developmental testing.  Examples are reliability testing and software regression testing.

•  Field Feedback.  Reports from users, which provide early identification of field problems and provide sufficient data to allow, design changes or improvement to the manufacturing process.  Examples are UE and EOA.

Procedures:

a.  Preparation for Milestone II

(1) The TIWG updates the TEMP, staffing to MCCDC, MCOTEA and the MDA for approval.

(2) The TIWG updates the RTM, the CTP Matrix and the DT/OT Mapping.

(3) The TIWG assists the Program IPT in ensuring the consistency of all milestone documents.

b.  Preparation for Phase II

(1) As required, the TIWG assists the Program IPT in preparing the RFP (specification, SOW and CDRL) for the EMD Phase.

(2) The TIWG assists in source selection, as requested.

Special Considerations:

a.  Multiple Contractors.  If the PO is implementing a down-select strategy involving the award of a contract option for an EDM, the milestone documentation, including the TEMP, must reflect the preferred source.  The TIWG should assist the PO, as requested, in source down-selection activities.  The goal is for the Contracting Officer to exercise the option immediately upon a favorable milestone decision.

b.  Joint Programs.  If the Marine Corps is participating in a joint, other-Service-led, program, the PO should provide representation on the lead service TIWG to represent Marine Corps testing interests.  Likewise, a representative of the Marine Corps PMO should participate in source selection.  If the Marine Corps is the lead service, the Marine Corps PMO should extend the same courtesy to participating Services.

c.  Software Intensive.  For software intensive systems it may not be practical to completely test (exercise) the software during development.  It may take years of usage for the situation to arise that uncovers a software problem.  For this reason, during software development, the Program IPT should attempt to gain an understanding of the inter-play between software and hardware and the complexities associated with software.  This will provide valuable insights into how the software will actually perform in usage.

d.  Production Options.  When executing an acquisition strategy that involves the execution of a production contract option immediately after a successful MS III decision, the PO must include the production RFP requirements in the Phase II RFP.  This might include such requirements as:

•  Production Qualification Testing (PQT).
•  First Article Test (FAT).
•  Production Acceptance Test and Evaluation.

See the discussion in Chapter 5, Block 7 for a more complete explanation of these types of tests.

e.  Low Rate Initial Production (LRIP).  By now, the TIWG should have a good estimate of the number of test articles required for OT.  In order to obtain the minimum quantity of production representative test articles required, the PO may need to conduct LRIP during phase II (EMD).  If that is the case, the Program IPT needs to structure LRIP as part of the phase II contract and as part of the MDA’s decision at Milestone II.  See reference (e) for a discussion of LRIP.

Exit Criteria/Action By:

a.  TEMP for MS-II updated and approved ---- MCCDC, MCOTEA, MDA
b.  RTM, CTP Matrix and DT/OT Mapping updated ---- TIWG
c.  Milestone decision rendered ---- MDA
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