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	Competency Number
	Competency
	Software

Domain
	Competency Elements

	13


	Trade Studies
	
	Assesses and interprets the results of, and assesses Trade Studies, to support program decision-making at various phases in the life- cycle.

	TOPIC
	
	
	

	
	MT 1.1
	
	The objective of Trade Study, also referred ad tradeoff studies or selection studies, supports the selection of the best or most balanced solution 

	
	Content
	
	· Support the decision needs of the system engineering process

· Evaluate alternatives (requirements, functions, configurations)

· Integrate and balance all consideration (cost, performance, producibility, testability, compatibility, supportability, etc.)

· Develop and refine a system concept

· Determines if additional analysis, synthesis, or trade-off studies are required to make a selection

	
	Reference
	
	Systems Engineering, Module J Trade Study Process

See also NAS Systems Engineering Manual, Version 3.1 06/06/06, 4.6.1.1

	
	MT 1.2
	
	The trade study emphasis and functions differ in each of the acquisition phases

	
	Content
	
	· Pre-Concept Exploration 

· Concept Exploration and Definition

· Program Definition & Risk Reduction

· Engineering & Manufacturing Development

· Production & Deployment 

	
	Reference
	
	Systems Engineering, Module J Trade Study Process

	
	MT 1.3
	
	The Preferred Practices to a trade study approach consists of Four Phases 

	
	Content
	
	The Preferred Practices Approach to Trade Studies includes four phases: 

· Phase I – Initiate Trade Study. In this phase, program management authorizes the start of the trade study. The Trade Study Lead drafts a program plan, assembles a team, establishes criteria and begins laying the groundwork for the trade study.

· Phase II – Develop Trade Study Matrices. The Trade Study Team analyzes various alternatives based on selected criteria. They organize the data they collect in trade study matrices.

· Phase III – Evaluate Results. In Phase III, the team evaluates results of the study. Cost and risk are introduced as factors. The team develops a recommended course of action.

· Phase IV – Follow Course of Action. In the final phase, the decision-maker implements the recommended course of action. The Trade Study Report, which documents the trade study, is written and published.

	
	Reference
	
	http://imap.acqnotes.com/Attachments/Standard%20Approach%20to%20Trade%20Studies.pdf

	
	MT 1.4
	
	Trade Studies or Analysis of Alternative (AoA) support the three decision support systems

	
	Content
	
	AoAs are essential elements of three Department of Defense (DoD) processes that work in concert to deliver the capabilities required by warfighters: the requirements process, the acquisition process, and the Planning, Programming, Budgeting, and Execution (PPBE) process.

Details of how AoAs support and interact with these processes are discussed in Chapter 2 of this handbook

	
	Reference
	
	Handbook - USAF Office of Aerospace Studies (OAS), AoA, page 7, 10 Jun 2013

	
	MT 1.5
	
	Major defense acquisition program/s must have an AoA 

	
	Content
	
	The Director of Cost Assessment and Program Evaluation (DCAPE) develops and approves study guidance for the AoA for potential and designated Acquisition Category (ACAT) I and IA programs and for each joint military or business requirement for which the Chairman of the Joint Requirements Oversight Council (JROC) or the Investment Review Board is the validation authority. In developing the guidance, the DCAPE solicits the advice of other DoD officials and ensures that the guidance requires, at a minimum:……

	
	Reference
	
	1. DoDI 5000.02, January 7, 2015, Enclosure 9, 2 a. (1), (2), (3) b – c

DoDD 5105.84 dated May 11, 2012

See also: DAU, Business, Cost Estimating and Financial Management Department, Teaching Note, AoA, Patrick Morrow, Feb 2011, page 1-2

	
	
	Mission Systems
	

	SUBTOPIC 1 

	5 - Analysis of Alternatives (AoA)
	
	Applies and/or assesses the rationale and use of an AoA to ensure a sound, data-based decision about how to meet critical objectives.

	
	MT 2.1
	
	2366a certification is required before Milestone (MS) A and 2366b is required before MS B Certification 

	
	Content
	
	Certification—A major defense acquisition program may not receive Milestone A approval…. or otherwise be initiated prior to Milestone B approval…until the Milestone Decision Authority certifies…

Certification—A major defense acquisition program may not receive Milestone B approval…, until the milestone decision authority—

	
	Reference
	
	DoDI 5000.02, January 7, 2015, page 47 10 U.S.C. 2366a (Ref. (g)) & 10 U.S.C. 2366b (Ref. (g))

	
	MT 2.2
	
	Much of the DoDI 5000.02 instruction is applicable to major weapon systems and will need to be tailored somewhat for MAIS programs.   

	
	Content
	
	DoD Instruction 5000.02, Enclosure 4, Table 2-1 and Table 3, requires an AoA for MAIS programs at milestone decisions. Much of the discussion on AoAs provided in the earlier sections of the Guidebook is more applicable to weapon systems, and needs to be modified somewhat for MAIS programs……

	
	Reference
	
	DAG, 3.3.5. Analysis of Alternatives (AoA) Considerations for Major Automated Information Systems (MAIS)

	
	MT 2.3
	
	An AoA provides well-described and understood “options” for the decision maker to support milestone and decision reviews.

	
	Content
	
	DoD Instruction 5000.02 establishes the basis for developing an AoA to support milestone and decision reviews. These policies and procedures apply specifically to ACAT I and ACAT IA programs. Component Acquisition Executives (CAEs) may tailor the underlying principles as needed for ACAT II and III programs.

An AoA must be prepared and considered for ACAT I and ACAT IA systems at Milestones A, B, and C. The MDA may direct updates to the analysis for subsequent reviews, if conditions warrant. The Defense Acquisition Guidebook (DAG) (available at www.dau.mil) provides discretionary, not prescriptive, best practices and guidance that may be tailored to the needs of each program. The DAG should be used as a complement to regulatory and statutory requirements. The CAE has the authority to decide on the need for, and extent of, AoAs for programs classified as other than ACAT I or ACAT IA.

The Component Head or PSA is responsible for determining the independent activity to perform the analysis. Pursuant to DoDI 5000.02, the PM may not be designated as the party responsible for performing the AoA.

	
	Reference
	
	DAU, Business, Cost Estimating and Financial Management Department, Teaching Note, AoA, Patrick Morrow, Feb 2011

	
	MT 2.4
	
	Elements of a successful AoA Study Plan

	
	Content
	
	A successful AoA is the creation and coordination of a well-considered analysis plan. The study plan should establish a roadmap of how the analysis will proceed, and who is responsible for doing what. At minimum, the study plan should facilitate full consideration of possible trade-offs among cost, schedule, and performance objectives for each alternative considered, as well as an assessment of whether or not the joint military requirement can be met in a manner that is consistent with the cost and schedule objectives recommended by the JROC.

A recommended outline for the AoA plan would resemble the following:

· Introduction 

· Ground Rules 

· Alternatives 

· Determination of Effectiveness Measures 

· Cost Analysis 

· Cost-Effectiveness Comparisons 

· Organization and Management 

Of course, every AoA is unique, and the above outline may need to be tailored or streamlined to support a given situation. Each point in the above outline is discussed further in the next several sections.

	
	References
	
	DAG 3.3 AoA

DAU, Business, Cost Estimating and Financial Management Department, Teaching Note, AoA, Patrick Morrow, Feb 2011

AOA handbook Final, A practical guide to AoA, July 2008, page 16

	
	MT 2.5
	
	AoA study team lessons learned 

	
	Content
	
	1. Meet regularly either in person or virtually

2. Team composition of both Air Force and contractor personnel provides good complementary technical support

3. Study Advisory Groups can provide guidance, support and sanity checks

4. The Study Director and his core team must lead the entire effort

5. Small numbers of people meeting are more productive

6. Buy-in of the senior leaders at all levels is critical

7. Things will change – documentation and communication is critical

8. Utilization of High Performance Teams can increase efficiency and has the potential to shorten timelines. They are especially useful when a team is faced with a very aggressive schedule

	
	Reference
	
	AoA Handbook Final, A practical guide to AoA, July 2008, page 71

	
	MT 2.6
	
	Government & industry corroboration, use of request for information, is a best practice in the support acquisition strategy development, program planning and decision-making

	
	Content
	
	The Government and industry should discuss trades and analyses that have been conducted during the requirements generation process. While solution alternatives may be discussed, the emphasis should remain on the resulting performance (including supportability) requirements, not on the specifics of the alternatives.  [Note: Some potential offerors may choose not to discuss specifics of their potential alternative in the presence of potential competitors.] The results of Government trades and analyses should be made available to industry as appropriate JCIDS documents: AoA, ICD, draft CDD, Concept of Operations (CONOPS), etc. These discussions are intended to understand the specific operational and sustainment requirements critical to the program.

	
	Reference
	
	ODUSD (A&T) Systems and Software Engineering/Enterprise Development, December 11, 2006

DAU, Post MDD AoA, PowerPoint, 

	
	MT 2.7
	
	Across DoD, each service conducts the AoA preparation process in its own unique fashion

	
	Content
	
	SERVICE PREPARATION PROCESSES

Each Service conducts the AoA preparation process in its own unique fashion: 

Navy: The Office of the Assistant Secretary of the Navy (Research, Development and Acquisition) (ASN (RDA)) released guidance on the preparation of AoAs…….

Air Force: The Air Force Requirements Oversight Council (AFROC) and the Air Force Council review AoAs and draft final results…..

Army: In the Department of the Army, the Training and Doctrine Command (TRADOC) and the user community bear the responsibility for preparation of the AoA…..

	
	Reference
	
	DAU, Business, Cost Estimating and Financial Management Department, Teaching Note, AoA, Patrick Morrow, Feb 2011, page A-7

	
	MT 2.8
	
	PMs must understand the product support package functions: the strategy provides essential tenets in product life cycle management.

	
	Content
	
	Product Support. The package of support functions required to field and maintain the readiness and operational capability of major weapon systems, subsystems, and components including but not limited to: materiel management, distribution, technical data management, maintenance, training, cataloging, configuration management, engineering support, repair parts management, failure reporting and analyses, and reliability growth tracking and the logistics elements (e.g., support equipment, spares) related to weapon systems readiness.  

	
	Reference
	
	DTM 10-015, October 7, 2010, Glossary page 12 -13

	
	MT 2.9
	
	Standing up a study advisory group (SAG) is a AoA best practice

	
	Content
	
	Standing up the SAG includes key stakeholders (SES Level), AT&L, ASDs, Service Reps, chaired by the CAPE (SES Level) They review the guidance and monitor the execution of the AoA. Service Executive Steering Body is formed and includes key stakeholders (e.g. requirements, acquisition, resources)

Results commonly include:

· Ensures balanced approach needed for success

· Stakeholder integration throughout process mitigates risk of “stovepiped” analysis and solutions

· Provides a link to the CAPE-led “Study Advisory Group” which monitors execution of the AoA

	
	Reference
	
	Post - MDD Analysis of Alternatives (AoA) PowerPoint, DAU 

	
	MT 2.10
	
	It is a good practice to establish cost and affordability boundaries upfront. 

	
	Content
	
	Establishing cost and affordability boundaries upfront needs to be established early in the analysis as the team may screen out infeasible candidates and may result:

· Facilitates exploration of viable trade space

· Analytical resources not expended on infeasible solutions

· Includes O&S

· Includes impact on schedule—how long to build within cost limits

	
	Reference
	
	Post - MDD Analysis of Alternatives (AoA) PowerPoint, DAU

	
	MT 2.11
	
	It’s a best practice to visit to centers of analysis and be involved in open analyst interaction.

	
	Content
	
	Transparent analysis is conducted as recent site visits to Army Material Systems Analysis Activities proved useful in understanding methodology of on-going AoAs. The results aids to:

· Facilitates understanding of analysis enabling leadership to focus on the implication of results

· Fosters sound analysis which “co-opts” CAPE and AT&L

· Service can address OSD concerns before study time and effort invested

	
	Reference
	
	Post - MDD Analysis of Alternatives (AoA) PowerPoint, DAU

	
	
	C4ISR
	

	SUBTOPIC 2

	5 - Analysis of Alternatives (AoA)
	
	Applies and/or assesses the rationale and use of an AoA to ensure a sound, data-based decision about how to meet critical objectives.

	
	MT 3.1
	
	The Status Quo should be considered as an alternative for MAIS AoAs in the Economic Analysis

	
	Content
	
	For all MAIS program AoAs, one alternative should be the status quo alternative as used in the Economic Analysis, and one alternative should be associated with the proposed MAIS program. Other possible alternatives could be different system, network, and/or data architectures, or they might involve different options for the purchase and integration of commercial-off-the-shelf products, modifications, and upgrades of existing assets, or major in-house development.

	
	Reference
	
	DAG, 3.3.5. Analysis of Alternatives (AoA) Considerations for Major Automated Information Systems (MAIS)

	
	
	Modeling and Simulations
	

	SUBTOPIC 3

	5 - Analysis of Alternatives (AoA)
	
	Applies and/or assesses the rationale and use of an AoA to ensure a sound, data-based decision about how to meet critical objectives.

	
	MT 4.1
	
	The effectiveness analysis in a MAIS program AoA will, most likely, not involve scenario-based analysis that is common for the weapon system AoAs.

	
	Content
	
	Most likely, the effectiveness analysis in a MAIS program AoA will not involve scenario-based analysis as is common for the weapon system AoAs. The effectiveness analysis for an MAIS program should be tied to the organizational missions, functions, and objectives that are directly supported by the implementation of the system being considered. The results of the AoA should provide insight into how well the various alternatives support the business outcomes that have been identified as the business goals or capabilities sought.

	
	Reference
	
	DAG, 3.3.5. Analysis of Alternatives (AoA) Considerations for Major Automated Information Systems (MAIS)

Also see: DoD M & S BOK 20110 22 Dist A

	
	
	Defense Business Systems
	

	SUBTOPIC 4

	5 - Analysis of Alternatives (AoA)
	
	Applies and/or assesses the rationale and use of an AoA to ensure a sound, data-based decision about how to meet critical objectives.

	
	MT 5.1
	
	The Functional Sponsor responsibilities during the Business Capability Definition (BCD) Phase include the following 

	
	Content
	
	The BCD Phase begins with the identification of a business need. The business need can be identified by anyone throughout the DoD enterprise, including the Combatant Commanders (i.e., in their Integrated Priority Lists) and capability area managers.

(b) The Functional Sponsor shall conduct an analysis that:

1. Determines the problem to be solved, its root cause(s), and its context.

2. Identifies boundaries and constraints across functional responsibilities.

3. Describes potential impacts within the doctrine, organization, training, materiel, leadership and education, personnel, and facilities (DOTMLPF) framework (to include network operations (NetOps) requirements, as defined in DoDI 8410.02 (Reference 0))), desired high-level outcomes, and potential benefits and risks.

4. Adequately re-engineers applicable business processes in accordance with Reference (f) and describes the "to-be" business process to enable an effective Analysis of Alternatives (AoA) study to be conducted.

5. Identifies measures of effectiveness to be used to validate

outcomes to ensure the business need is satisfied and the necessary investment is justified.

6. Offers recommendations. The results of this analysis shall be

summarized in a Problem Statement.

	
	Reference
	
	USD(ATL) Memo re Interim DBS Acq Guidance (USA006357-10_Signed_ (2)1), page 9

	
	
	Infrastructure (e.g., Cloud)
	

	SUBTOPIC 5 

	5 - Analysis of Alternatives (AoA)
	
	Applies and/or assesses the rationale and use of an AoA to ensure a sound, data-based decision about how to meet critical objectives.

	
	MT 6.1
	
	AoA for MAIS programs should be led by the sponsor or domain owner

	
	Content
	
	The appropriate sponsor or domain owner should lead the development of the AoA for a MAIS program. Experience has shown that the MAIS programs for which the sponsor or domain owner engages with the Office of the Director, Cost Assessment and Program Evaluation (CAPE) early in the process are much more likely to be successful than those that select a preferred alternative before contacting CAPE or before completing the AoA.

	
	Reference
	
	DAG, 3.3.5. Analysis of Alternatives (AoA) Considerations for Major Automated Information Systems (MAIS)

	
	
	Agile Development / BDS
	

	SUBTOPIC 6

	5 - Analysis of Alternatives (AoA)
	
	Applies and/or assesses the rationale and use of an AoA to ensure a sound, data-based decision about how to meet critical objectives.

	
	MT 7.1
	
	Identify the documents required specifically for Defense Business Systems (DBS) and their applicability

	
	Content
	
	The documents required for DBS include the Business Case, Independent Risk Assessment, Problem Statement, Program Certification to the Defense, Business Systems Management Committee and Program Charter 

	
	Reference
	
	MITRE-Defense-Agile-Acquisition-Guide, March 2014, page 64

	
	MT 7.2
	
	Know the roles and responsibilities of various stakeholders in the agile process

	
	Content
	
	Stakeholders to include Program Managers, Project Managers, Product Owners, End Users or End User Representatives, Architecture Owners, Independent Testers, Systems Engineers, etc. all have identified roles in acquisition planning and the use of an AoA in ensuring a sound data-based decision about how to meet critical objectives.

	
	Reference
	
	MITRE-Defense-Agile-Acquisition-Guide, March 2014, Appendix C, page 61
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