
FAA AMS LIFECYCLE
VERIFICATION AND VALIDATION
GUIDANCE DOCUMENT
Version 1.0

[image: image1]
October 28, 2009

TABLE OF CONTENTS

11
Introduction


11.1
Scope


11.2
V&V Terms and Definitions


11.2.1
V&V Terms


11.2.2
V&V Definitions


11.3
V&V Philosophy


12
V&V Implementation Guidance


12.1
V&V Planning


12.2
Performing V&V


12.2.1
V&V of Work Products


12.2.2
V&V of Products and Product Components


12.3
V&V Reporting and Decision Support


13
V&V Approach in the AMS Lifecycle


13.1
V&V in Research and Systems Analysis


13.2
V&V in Mission Analysis


13.2.1
Corporate Mission Analysis and Service Analysis


13.2.2
Concept and Requirements Definition


13.3
V&V in Investment Analysis


13.3.1
Initial Investment Analysis


13.3.2
Final Investment Analysis


13.4
V&V in Solution Implementation


13.5
V&V in In-Service Management


1APPENDIX A




LIST OF FIGURES
1Figure 1.  Work Product/Product Component/Product Relationships


1Figure 2.  Basic Application of V&V


1Figure 3.  AMS Lifecycle Primary V&V Activities




LIST OF TABLES
1Table 1.  V&V in Corporate Mission Analysis and Service Analysis


1Table 2.  V&V in Concept and Requirements Definition


1Table 3.  V&V in Initial Investment Analysis


1Table 4.  V&V in Final Investment Analysis


1Table 5.  V&V in Solution Implementation


1Table 6.  V&V in In-Service Management




1 Introduction
1.1 Scope

This document guides the application of Verification and Validation (V&V) principles across the Federal Aviation Administration (FAA) Acquisition Management System (AMS) lifecycle by defining terminology, illustrating how to accomplish V&V, and describing its application in each phase of the acquisition management lifecycle as defined in the FAA Acquisition Management Policy.

This guidance document supports research, analysis, program management, and test activities for planning, performing, reporting, and decision support relating to V&V activities.
· Section 1 defines the scope of the document, key V&V terms, and the V&V philosophy.
· Section 2 provides V&V implementation guidance including planning, performance, reporting and decision support.
· Section 3 defines the key work products, product components, and products and their responsible stakeholders for each decision point and phase of the AMS lifecycle.
This document will be updated as better practices are identified and new lessons are learned.  The latest version is available on the FAA Acquisition Practices website: https://employees.faa.gov/org/linebusiness/ato/operations/technical_operations/best_practices/.
1.2 V&V Terms and Definitions
V&V is a disciplined approach to assessing select products -- along with associated product components and work products -- throughout the lifecycle of a system, service, facility, or operational change.  The conduct of V&V ensures that a quality product is built and that it satisfies operational requirements and service needs.  The order and significance of verification versus validation may change throughout the lifecycle based on the state of the mission definition, operational concept, requirements, product development, and product.

1.2.1 V&V Terms
V&V is performed on government and contractor work products, product components and products, and is required to be done by government and contractor organizations.  Work products, product components, and products may be subject to V&V more than once during their lifecycle if modifications or additional levels of V&V are required.  The definitions of work product, product component, and product are:

1) Work Product.  A work product in various forms represents, defines, or directs the final product.  This can include documents, processes/procedures, designs/descriptions, specifications, simulations, models/prototypes, and contracts.

2) Product Component.  A product component is a lower-level part, element, or module of the product.  Product components are integrated to produce the product.  There may be multiple levels of product components.

3) Product.  The final or end system, service, facility, or operational change that is intended for delivery to a customer or end user.

Figure 1 depicts the relationship between work products, product components, and products.  The early phases of the acquisition management lifecycle will generate a number of work products which must be verified and validated, such as concepts of operations and program requirements documents that define and direct the development of the product components and the final product.  The first elements of the product available during development that must be verified are the product components.  In turn, product components are integrated to generate the final product to be verified and validated.
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Figure 1.  Work Product/Product Component/Product Relationships

1.2.2 V&V Definitions
Simply stated, verification ensures that a product is built right (according to specifications), while validation ensures that the right product is built (to fulfill its intended use).  More formally, verification and validation are defined as follows*:

1) Verification.  Verification ensures that selected work products, product components, and products meet specified requirements and standards.  Verification is inherently an incremental process since it occurs throughout the development of the work products and products, beginning with initial concepts, progressing through subsequent changes, and continuing throughout the lifecycle.

2) Validation.  Validation demonstrates whether a product will fulfill its specified purpose when placed in any aspect of its intended environment such as operation, training, manufacturing, maintenance, or support services.  The methods employed to accomplish validation can be applied to work products as well as to the product.  The work products are selected on the basis of being the best predictors of how well the product and product component will satisfy user needs and the level of risk they present to the program.  Validation is performed early and incrementally throughout the product lifecycle, often requiring rigorous analysis to ensure that the right product is being procured.

*Note:  The V&V definitions are consistent with Capability Maturity Model® Integration (CMMI®).  CMMI® is an internationally recognized standard for development and acquisition.  It is the best-practices model used by the Government Accountability Office as the basis for quality audits and process assessments.  Additionally, V&V and Quality Assurance (QA) are complimentary processes with different purposes and objectives.  V&V focuses on ensuring that requirements are met, the overall project is focusing on user/mission needs, and risk is managed.  QA, on the other hand, focuses on ensuring that established processes are followed in producing the product.
1.3 V&V Philosophy

V&V applies across the AMS lifecycle to support the FAA in creating the best products for the agency and its stakeholders.  V&V supports key decisions and ensures that the development of the product fulfills mission needs and specification requirements.  These products may be systems, services, operational changes, or facilities.  Systematic V&V of work products (e.g., concepts, requirements, plans, etc.) is crucial to obtain the right end product and to ensure that the product is built appropriately.  V&V improves the overall efficiency and effectiveness of a program and its management across the acquisition lifecycle.  It is a systemic activity that supports decision-making and risk management.
The Enterprise Architecture (EA) is a major source criterion for V&V.  The EA defines the operational and technical framework for all capital assets of the FAA.  It describes the agency’s current and target architectures, as well as the transition strategy for moving from the current to the target architecture.  The V&V of critical work products and products are premised on the EA infrastructure roadmaps, which support the FAA’s Flight Plan and Next Generation Air Transportation System (NextGen) operational concepts.  The EA infrastructure roadmaps are fully integrated plans of new initiatives (or upgrades to existing investments already in the field) which enhance visualization of new investments and their contribution to the National Airspace System (NAS), including linkages to benefits, requirements, and other elements affecting the NAS.  The EA also supports the sizing and scoping of investments in terms of complexity (e.g., number of interfaces, stakeholders impacted, etc.).  Therefore, it is used to verify and validate critical work products such as needs, requirements, concepts of use, and strategies.  Finally, the EA is updated and refined based on the results and knowledge acquired from the conduct of V&V.

As V&V techniques are applied to work products, product components or products, assessments and evaluations are performed against needs (validation) criteria, requirements (verification) criteria, and applicable standards.  The results of these assessments and evaluations demonstrate that the conduct of V&V increases the likelihood that work products, product components or products will meet requirements and fulfill mission needs.  It is important to note that work products, product components, and products are developed off of previous work products, product components, and products.
Senior management makes decisions regarding the progress and status of an investment program at critical milestones (decision points) to ensure proper transition of the program throughout the AMS lifecycle.  In support of  decision-making, V&V reduces program risk by ensuring that the information used to make the decision is accurate and dependable.  Each decision point requires the development of verified and validated work products that provide information about the progress and status of the program and product being developed.

Figure 2 depicts a generic flow of how V&V is applied.  Current work products, products and product components are validated against needs and verified against requirements, as identified in previous work products, products, and product components.  As an example, a system specification would be validated against the program requirements document, which is a higher-level specification that defines mission needs in the form of operational requirements.  The system specification is verified against applicable standards and templates that define required content and format.  The results of V&V support key program decisions and risk mitigation.  Each work product then becomes the basis for V&V of future work products (or the final product).  This process puts great emphasis on work products developed early in the AMS lifecycle such as gap analyses, concept of operation documents, and requirements documents.  These work products must be validated to ensure that the right product is built.
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Figure 2.  Basic Application of V&V

2 V&V Implementation Guidance
2.1 V&V Planning
V&V planning must be incorporated into the appropriate sections of existing program planning documents, including the plan for Concept and Requirements Definition, plans for initial and final Investment Analysis, Implementation Strategy and Planning Document (ISPD), Program Management Plan, and Quality Assurance Plan.  V&V planning elements that must be addressed in these documents include:
1) Description of V&V methods
2) Identification of work products, product components, and products to be verified and/or validated
3) Identification of the criteria to be used in the verification and validation of work products, product components, and products

4) Identification of metrics and reports required to track and document V&V events and activities
5) Definition of roles and responsibilities for V&V events and activities

6) Description of the tools, models, prototypes, laboratories, and simulators required to support V&V events and activities

7) Identification of the processes and standards to be used for V&V of work products, products, and product components for each phase of the program, such as:
a) Systems Engineering Manual

b) Operational Concept Validation Strategy Document

c) Test and Evaluation Handbook

d) Test and Evaluation Process Guide

8) Identification of training required for successful completion of V&V events and activities

Further planning guidance can be found at the following websites:

1) FAA Acquisition System Toolset (FAST) website can be found at: http://fast.faa.gov/
2) Acquisition Practices website can be found at: https://employees.faa.gov/org/linebusiness/ato/operations/technical_operations/best_practices/
3) Test Standards Board (TSB) website can be found at: https://ksn.faa.gov/km/ajpterep/default.aspx
2.2 Performing V&V
2.2.1 V&V of Work Products

A work product represents, defines, or directs the end product (system, service, facility, or operational change).  This includes concepts of operation, processes, plans/procedures, designs/descriptions, requirements/specifications, models/prototypes, contracts and other documents.  Section 3 of this document identifies the minimum set of work products that must undergo V&V during the acquisition management lifecycle.  V&V of work products is accomplished in all AMS lifecycle phases.

Validation is the primary V&V activity for work products.  It ensures that the work product supports the development of an end product that fulfills its specified purpose.  Validation, which calls for demonstrating that a work product supports the intended use of the end product, requires early feedback from the customer or end user.  This is accomplished by customer participation in the development of key early work products such as program requirements and the concept of use, as well as input in the form of surveys or reviews.

Verification of work products is performed to ensure that standards, templates, or other requirements that define their content and purpose are properly followed.  Reviews and checklists against standards are an effective means of verifying work products to ensure consistency, completeness, and correctness.
The primary validation methods for work products are listed below.  The validation of a specific work product will use one or more of these methods.  Definitions and descriptions of these methods can be found in the Acquisition Processes and FAST websites.

Work Product Validation Methods

· Discussions with users

· User surveys

· Functional presentations

· Walk-throughs/Dry runs
· Inspections

· Peer reviews

· Audits

· Analyses

· Checklists

· Testing

· Demonstrations

· Prototyping

· Modeling

The primary verification methods for work products are listed below.  The verification of a specific work product will use one or more of these methods.  Definitions and descriptions of these methods can be found in the Acquisition Processes and FAST websites.

Work Product Verification Methods
· Inspections

· Peer reviews

· Audits

· Checklists

The scope of verification and validation activities for work products will vary based on program complexity and available resources.  When planning V&V for a program, a list of work products critical to program success is constructed.  Policy documents and program documents are reviewed to ensure that the list is responsive.  The list is shared with end users and stakeholders, and the final results of the V&V planning effort are documented.  Finally, analysis methods and measurements are established to capture the effectiveness of the V&V process.

2.2.2 V&V of Products and Product Components

As defined previously in Paragraph 1.2.1, a product is a system (hardware and/or software), service, facility or operational change intended for delivery to a customer or end user.  Product components are lower-level elements of the product which are integrated to produce the final product.  Verification is performed on both products and product components, while validation is performed only on the final integrated product.  Verification ensures that products or product components have been built properly to the specifications, as delineated in one or more of the supporting work products.  Validation ensures that final integrated products are operationally effective and suitable to the end users and maintainers.

Verification and validation of products and product components is primarily accomplished via Test and Evaluation (T&E).  While V&V efforts performed by T&E personnel occur in all phases of the AMS lifecycle, T&E of products and product components primarily occurs in Solution Implementation and In-Service Management.  During Solution Implementation, T&E is divided into three major activities:  Development Test (DT), Operational Test (OT), and Independent Operational Test and Evaluation (IOT&E).

DT mirrors the purpose of verification, ensuring that the product or product component under test meets all specified technical and performance requirements.  Additionally, for final products, DT verifies that the product is fully integrated and stable, and that it has no adverse effect on the rest of the NAS.

OT and IOT&E mirror the purpose of validation, ensuring that the product is operationally effective and suitable for use in the NAS and that the NAS infrastructure is ready to accept the product.  OT is performed by the appropriate FAA service organization with the operational assistance of Air Traffic and Technical Operations field personnel.  IOT&E is performed by the Air Traffic Organization (ATO) Office of Safety Assurance and provides decision-makers with an independent determination of operational readiness in support of the production and in-service decisions.
The primary verification methods for products and product components are listed below.  The verification of a specific product or product component uses one or more of these methods.  Definitions and descriptions of these methods can be found in the Acquisition Processes, FAST, and TSB websites.

Product and Product Component Verification Methods
· Inspections

· Peer reviews

· Audits

· Analyses

· Checklists

· Testing

· Demonstrations

· Simulations

· Accreditation

The primary validation methods for products are listed below.  The validation of a specific product will use one or more of these methods.  Definitions and descriptions of these methods can be found in the Acquisition Processes, FAST, and TSB websites.

Product Validation Methods
· Formal discussions with users

· User evaluation questionnaires

· Functional presentations

· Inspections

· Peer reviews

· Audits

· Analyses

· Checklists

· Testing

· Demonstrations

· Simulations

The scope of verification and validation activities for products and product components will vary based on the program complexity and available resources.  In addition, analysis methods and measurements are established to capture the effectiveness of the V&V process.
2.3 V&V Reporting and Decision Support
V&V events must be documented and reported to ensure that a historical record is kept and to support decision-making, as well as the development of subsequent dependent work products or products.  The results of V&V identify how well the product is built and to what degree it fulfills the needs.  Work products and products can be premised off previous work products and products based on sound V&V reporting.
V&V reporting supports decision-making and risk management based on quality data.  V&V results are used throughout the AMS lifecycle and ensure the correct foundation to build subsequent products, work products, and product components.  The consistent use of V&V results ensures that decision-makers have consistent reliable data and information for making sound and low-risk decisions based on the maturity and quality of the work products.
V&V aids decision-makers by providing assessments of critical work products for each acquisition management phase and discovering risk levels (both technical and non-technical) that affect program success.  For example, V&V applied against program planning documentation may uncover poor planning and inconsistencies within the document and its predecessor documents.
The following practices are essential to V&V reporting and decision support:

1) Document, control, and archive V&V results

2) Confirm that V&V results support the objectives of the associated decision point prior to accepting/approving results
3) Ensure that V&V events and results are formally identified in plans as entrance criteria for associated decision points

4) Ensure that V&V events and their results are scheduled and planned well in advance of decision points

V&V supports AMS decision points and should be factored into the entrance criteria for these major decisions.  The performance of structured V&V prior to a planned decision point reduces the risk of defects in a work product or product that supports the decision by ensuring completeness and quality.  Informed decision-making contributes to the program’s overall effectiveness and efficiency.  V&V results also support performance measurement and analysis.

3 V&V Approach in the AMS Lifecycle

The AMS lifecycle is comprised of the following phases:

· Mission Analysis (MA)

· Investment Analysis (IA) 
· Solution Implementation (SI)

· In-Service Management (ISM)

In addition to these formal phases, activities associated with Research and Systems Analysis (R&SA) may occur during MA, IA, and the initial portion of SI.  R&SA provides research and systems analysis results into MA and IA and is treated as a separate activity in the Acquisition Management Policy.  However, the responsible V&V stakeholders for R&SA activities are the same as those for MA, IA, and SI.

The V&V process incorporates common tools and techniques for verifying and validating work products, product components and products.  However, the specific items undergoing V&V and the responsible stakeholders vary depending on the phase or activity of the AMS lifecycle.  For every phase and activity, it is imperative that stakeholders take an active role in V&V.

Program management defines at the outset the degree of V&V required beyond the minimum V&V defined in Paragraphs 3.1 through 3.5 for each AMS activity or phase.  All critical work products, product components, and products are subject to systematic V&V by various program disciplines during every activity/phase of the lifecycle.  Each functional discipline plans, executes, and reports on V&V in accordance with AMS and standardized integrated processes maintained by the respective organization.
While both verification and validation activities occur throughout the AMS lifecycle, Figure 3 depicts the primary emphasis of V&V between the major decision points.  The figure also illustrates the relationship of R&SA to the lifecycle phases.  Following Figure 3, Paragraphs 3.1 through 3.5:

· Describe the R&SA activity and four AMS lifecycle phases

· Define the work products, product components and/or products which must undergo V&V during each phase

· Identify the primary stakeholders responsible for the V&V of each associated work product, product component, and/or product
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Figure 3.  AMS Lifecycle Primary V&V Activities

3.1 V&V in Research and Systems Analysis

R&SA activities overarch the early AMS phases primarily supporting MA and IA.  R&SA activities may continue into SI to support the program and facilitate implementation.  R&SA generates information that supports the development and evaluation of:

1) Mission and capability shortfalls

2) Future service needs

3) Concepts of operation and concepts of use

4) Capability and product requirements (enterprise architecture operational and system views), including human performance requirements

5) Expectations of benefits

6) Design alternatives (technology and non-material)

7) Standards

8) Safety and certification requirements

Concept validation early in the development cycle provides an opportunity to assess each concept to determine its impact on operations prior to significant investment expenditures.  Additionally, validation provides an opportunity to begin developing the procedures necessary for implementing the concepts, thus ensuring that such procedures are in place when the capability becomes available.  R&SA adheres to a concept validation strategy as documented in The Operational Concept Validation Strategy Document (OCVSD) (2007), applying standardized processes, best practices, and appropriate and validated models and simulation tools and methods.
The work products from R&SA, such as the National Aviation Research Plan and the FAA Research and Development Portfolio, are verified and validated by the individuals responsible for R&SA to ensure that they provide correct and accurate input to the decision process.
3.2 V&V in Mission Analysis

MA establishes the basis for long-range strategic planning by individual service organizations and the FAA as a whole.  It consists of Corporate Mission Analysis, Service Analysis, and Concept and Requirements Definition.  Research projects often support and provide information to mission analysis.
3.2.1 Corporate Mission Analysis and Service Analysis
Corporate mission analysis is a strategic management process that generates the FAA Flight Plan and establishes the framework for the enterprise architecture and all subordinate FAA plans and budgets.  It establishes measures that provide leading indicators of progress for achieving projected benefit goals for use by program management and at service-level reviews.
Service analysis is conducted within the framework of the FAA Flight Plan and EA to determine what capabilities must be in place now and in the future to meet agency goals and the service needs of customers.  Results are captured in the EA, which documents the “as is” and “to be” states of the FAA’s architecture, as well as the roadmaps for transitioning from the current to the future state.  Service analysis may also identify alternative paths for achieving service goals in a dynamic environment, and identify opportunities for improving FAA strategic planning when the mission environment evolves in ways not anticipated.  Some investment options may require research and development activity to demonstrate operational concepts, reduce risk, or define requirements before proceeding further in the lifecycle management process.
The primary focus of V&V during Corporate Mission Analysis and Service Analysis is to validate operational concepts to ensure that the existing or planned product properly addresses mission needs.

The decision point for Corporate Mission Analysis and Service Analysis along with the corresponding minimum required work products that must be verified and validated, the criteria for the V&V activities (i.e. what each must be V&V’d against) in addition to the concurrence of the appropriate stakeholders, and the stakeholders responsible for V&V are identified in Table 1.
Table 1.  V&V in Corporate Mission Analysis and Service Analysis
	Decision Point
	Work Products/Product Components/Products to be V&V’d
	V&V Criteria
	Stakeholder Responsible for V&V

	Concept and Requirements Definition Readiness Decision
	Concept of Operations
	Validation:
· Enterprise Architecture Infrastructure Roadmaps
· NextGen Implementation Plan
Verification:
· Applicable standards and templates for content and format
	Research and Technology Development Office

	
	Concept and Requirements Definition plan 
	Validation:
· Enterprise Architecture Infrastructure Roadmaps
· NextGen Implementation Plan

· Concept of Operations
Verification:
· AMS Policy Section 2.3.2.1
	Lines of Business (non-ATO)/Service Units (ATO) and ATO Systems Engineering


3.2.2 Concept and Requirements Definition

Concept and Requirements Definition (CRD) translates priority operational needs in the EA into preliminary requirements and a concept of use for the capability needed to improve service delivery.  It also quantifies the service shortfall in sufficient detail for the definition of realistic preliminary requirements and the estimation of potential costs and benefits.  Finally, CRD identifies the most promising alternative solutions able to satisfy the service need, one of which must be the alternative in the EA.
The primary focus of V&V during CRD is to validate preliminary program requirements and alternative concepts to ensure that the existing or planned product properly addresses mission needs.
The decision point for CRD along with the corresponding minimum required work products that must be verified and validated, the criteria for the V&V activities (i.e. what each must be V&V’d against) in addition to the concurrence of the appropriate stakeholders, and the stakeholders responsible for V&V are identified in Table 2.
Table 2.  V&V in Concept and Requirements Definition

	Decision Point
	Work Products/Product Components/Products to be V&V’d
	V&V Criteria
	Stakeholder Responsible for V&V

	Investment Analysis Readiness Decision


	Preliminary Program Requirements Document (including Concept of Use)
	Validation:

· Enterprise Architecture Infrastructure Roadmaps
· Concept of Operations
Verification:

· Program Requirements Document template
	Lines of Business (non-ATO)/Service Units (ATO) and ATO Systems Engineering

	
	Enterprise Architecture products and amendments
	Validation:

· Enterprise Architecture Infrastructure Roadmaps
Verification:

· Applicable standards and templates for content and format
	Enterprise Architecture Control Board

(NAS and Non-NAS) and ATO Systems Engineering

	
	Initial Investment Analysis plan
	Validation:

· Concept of Operations
· Preliminary Program Requirements Document

· Enterprise Architecture Infrastructure Roadmaps
Verification:

· Investment Analysis Plan template
	Lines of Business (non-ATO)/Service Units (ATO), ATO Investment Planning and Analysis organization, and ATO Systems Engineering


3.3 V&V in Investment Analysis

IA is a flexible process that is tailored for the specific analysis to be performed.  Tailoring actions are approved by the Acquisition Executive or the Joint Resources Council (JRC) and recorded in the appropriate plan and JRC record of decision for Initial or Final Investment Analysis.
3.3.1 Initial Investment Analysis

Initial Investment Analysis evaluates alternative solutions to mission need and provides realistic options to the JRC that satisfy FAA strategic and performance goals and achieve best overall value for the FAA and its customers.  The principal outputs are the updated Program Requirements Document (uPRD), business case, preliminary Exhibit 300 (for designated programs), updated EA products and amendments, and plan for Final Investment Analysis.
The primary focus of V&V during Initial Investment Analysis is to validate program requirements and the business case to ensure the selection of the best alternative for implementation.

The decision point for Initial Investment Analysis along with the corresponding minimum required work products that must be verified and validated, the criteria for the V&V activities (i.e. what each must be V&V’d against) in addition to the concurrence of the appropriate stakeholders, and the stakeholders responsible for V&V are identified in Table 3.
Table 3.  V&V in Initial Investment Analysis

	Decision Point
	Work Products/Product Components/Products to be V&V’d 
	V&V Criteria
	Stakeholder Responsible for V&V

	Initial Investment Decision
	Updated Program Requirements Document
	Validation:

· Enterprise Architecture Infrastructure Roadmaps
· Concept of Operations
· Functional Architecture

· Results of assessments conducted during Initial Investment Analysis

Verification:

· Program Requirements Document template
	Investment Analysis Team (includes all specialists as defined in AMS Policy Section 2.4.1.1) 

	
	Preliminary Business Case
	Validation:

· Enterprise Architecture Infrastructure Roadmaps
· Concept of Operations 
· Functional Architecture

· Updated Program Requirements Document

Verification:

· Business Case template
	Investment Analysis Team (includes all specialists as defined in AMS Policy Section 2.4.1.1) 

	
	Preliminary Exhibit 300 (for designated programs)
	Validation:

· Enterprise Architecture Infrastructure Roadmaps
· Concept of Operations 
· Functional Architecture

· Updated Program Requirements Document

Verification:

· Guide for Preparing the FAA OMB Exhibit 300s
	Investment Analysis Team (includes all specialists as defined in AMS Policy Section 2.4.1.1)

	
	Final Investment Analysis plan
	Validation:

· Enterprise Architecture Infrastructure Roadmaps

· Concept of Operations 
· Functional Architecture

· Updated Program Requirements Document 

· Results of assessments conducted during Initial Investment Analysis
Verification:

· Investment Analysis Plan template
	Investment Analysis Team (includes all specialists as defined in AMS Policy Section 2.4.1.1)


3.3.2 Final Investment Analysis

Final Investment Analysis develops detailed plans and final requirements for the selected investment opportunity.  The principal outputs are program baseline work products, including:  final Program Requirements Document (fPRD) document, final business case, ISPD, updated Exhibit 300 (designated programs), updated EA products and amendments, and tailored In-Service Review (ISR) checklist.
The primary focus of V&V during Final Investment Analysis is to validate final requirements, program planning, and the program baseline to mitigate risk and support implementation of the best alternative. 

The decision point for Final Investment Analysis along with the corresponding minimum required work products that must be verified and validated, the criteria for the V&V activities (i.e. what each must be V&V’d against) in addition to the concurrence of the appropriate stakeholders, and the stakeholders responsible for V&V are identified in Table 4.
Table 4.  V&V in Final Investment Analysis

	Decision Point
	Work Products/Product Components/Products to be V&V’d
	V&V Criteria
	Stakeholder Responsible for V&V

	Final Investment Decision
	Final Program Requirements Document
	Validation:

· Enterprise Architecture Infrastructure Roadmaps
· Concept of Operations

· Functional Architecture
· Results of assessments conducted during Final Investment Analysis

Verification:

· Program Requirements Document template
	Investment Analysis Team (includes all specialists as defined in AMS Policy Section 2.4.1.1) 

	
	Final Business Case 
	Validation:

· Enterprise Architecture Infrastructure Roadmaps
· Concept of Operations 
· Functional Architecture

· Final Program Requirements Document 

· Results of assessments conducted during Final Investment Analysis

Verification:

· Business Case template
	Investment Analysis Team (includes all specialists as defined in AMS Policy Section 2.4.1.1) 

	
	Updated Exhibit 300 (for designated programs)
	Validation:

· Enterprise Architecture Infrastructure Roadmaps
· Concept of Operations 
· Functional Architecture

· Updated Program Requirements Document

Verification:

· Guide for Preparing the FAA OMB Exhibit 300s


	Investment Analysis Team (includes all specialists as defined in AMS Policy Section 2.4.1.1) 

	
	Implementation Strategy and Planning Document
	Validation:

· Enterprise Architecture Infrastructure Roadmaps
· Final Program Requirements Document

· Business Case

Verification:

· Implementation Strategy and Planning Document template
	Investment Analysis Team (includes all specialists as defined in AMS Policy Section 2.4.1.1) 

	
	Tailored In-Service Review Checklist
	Validation:

· Implementation Strategy and Planning Document
Verification:

· In-Service Review Checklist template
	Investment Analysis Team (includes all specialists as defined in AMS Policy Section 2.4.1.1) 

	
	Screening Information Request, including:

· Statement of Work

· Contract Data Requirements List/ Data Item Descriptions

· System Specification
	Validation:

· Final Program Requirements Document
· Implementation Strategy and Planning Document

Verification:

· Statement of Work template
· Templates for DD Form 1423-1 and DD Form 1664

· System Specification template
	Investment Analysis Team (includes all specialists as defined in AMS Policy Section 2.4.1.1)


3.4 V&V in Solution Implementation
The overarching goal of SI is to satisfy user requirements and achieve the benefit targets in the Business Case.  Plans and baselines from the Final Investment Analysis are revalidated, and updated if necessary, after contract award to ensure that they can realistically serve as the management construct for program implementation.  SI involves the following seven major activities:

1) Finalize program planning

2) Obtain the solution

3) Verify operational readiness

4) Prepare for In-Service Decision

5) Update planning for ISM
6) In-Service Decision

7) Deploy solution at all sites

The primary focus of V&V during Solution Implementation is on the verification and validation of products and product components and their associated work products that serve as the artifacts of these activities.  Developmental and operational testing are the primary methods used to verify and validate the product and product components.  In support of these tests, plans, procedures, and reports are generated which must be verified and validated to ensure that the test results provide accurate and complete data to support the In-Service decision.

The decision points for SI along with the corresponding minimum required work products, product components, and products that must be verified and/or validated, the criteria for the V&V activities (i.e. what each must be V&V’d against) in addition to the concurrence of the appropriate stakeholders, and the stakeholders responsible for V&V are identified in Table 5.
Table 5.  V&V in Solution Implementation

	Decision Points
	Work Products/Product Components/Products to be V&V’d
	V&V Criteria
	Stakeholder Responsible for V&V

	Contract Award


	Contract including:

· Updated Statement of Work

· Updated Contract Data Requirements List/ Data Item Descriptions

· Updated System Specification


	Validation:

· Final Program Requirements Document

· Implementation Strategy and Planning Document

· Results of negotiations with contractor

Verification:

· Statement of Work template

· Templates for DD Form 1423-1 and DD Form 1664

· System Specification template


	Service Organization (including functional organizations such as systems engineering, test and evaluation, etc.)

	Product Demonstration Decision (if required)


	Specifications (Decomposed from the System Specification) 
	Validation:

· System Specification
· Lower-level specifications
· Contract 

Verification:
· System Specification template

· Data Item Description from contract for specifications
	Service Organization (including functional organizations such as systems engineering, test and evaluation, etc.)

	
	Design Documents
	Validation:

· System Specification

· Final Program Requirements Document

Verification:

· Data Item Description from contract for design documents
	Service Organization (including functional organizations such as systems engineering, test and evaluation, etc.)

	Product Acceptance

Production Decision (if required)

In-Service Decision

	Safety Risk Management Document or System Safety Assessment Report
	Validation:

· Known safety issues/ vulnerabilities

Verification:

· FAA Safety Management System (SMS) and AMS Guidance Document
	Service Organization (including functional organizations such as systems engineering, test and evaluation, etc.) and ATO Office of Safety Assurance

	
	System/service components (supported by and documented in DT plans, procedures and reports)*
	Verification:

· Final Program Requirements Document including Critical Operational Issues and Critical Performance Parameters
· System Specification and/or lower-level specifications
· Contract
	Service Organization (including functional organizations such as systems engineering, test and evaluation, etc.)

	
	System/service (supported by and documented in DT, OT, and IOT&E plans, procedures and reports)*
	Validation:

· Final Program Requirements Document including Critical Operational Issues and Critical Performance Parameters

Verification:

· System Specification and/or lower-level specifications
· Safety Risk Management Document
· Contract
	Service Organization (including functional organizations such as systems engineering, test and evaluation, etc.) and ATO Office of Safety Assurance

	
	Completed In-Service Review Checklist
	Validation:

· Results of program implementation

Verification:

· Tailored In-Service Review Checklist
	Service Organization (including functional organizations such as systems engineering, test and evaluation, etc.)

	
	Information security certification and accreditation
	Validation:

· Known security issues/ vulnerabilities

Verification:

· Information Security Certification and Accreditation Handbook
	Service Organization (including functional organizations such as systems engineering, test and evaluation, etc.)


*Note this item includes V&V of all associated major work products required to V&V the system or system components (e.g. test plans and test procedure)

3.5 V&V in In-Service Management
The primary goal of ISM is to support the execution of the FAA mission of providing air traffic control and other services.  Systems, products, services and facilities are operated, maintained, secured and sustained in real time to provide the level of service required by users and customers.  In addition, fielded products and services receive periodic monitoring and evaluation, and performance data is provided to ongoing MA and IA activities as the basis for revalidating the need to sustain deployed assets or taking other action to improve service delivery.  This includes configuration management, preventive and corrective maintenance, training, infrastructure support and logistics support, emergency sustainment actions, and the removal/disposal of fielded assets.  Also included is the sustainment of flight inspection, aircraft certification, and regulatory requirements.
Additional ISM activities include:
1) Operational analysis (OA).  OA evaluates on a continuing basis whether an operational asset is achieving its performance and benefit targets and whether it is meeting the service needs of customers.  OA continues throughout an asset’s operational lifecycle with the periodic evaluation of operational assets to determine whether it is continuing to meet safety, performance and goals, or whether it should be corrected, modernized, replaced, or removed from service.  Outcomes from OA can include:  do nothing; implement corrective actions (Program Trouble Reports (PTRs), operational improvements etc.); or lead to a new Investment Analysis cycle.

2) Operational improvements.  Operational improvements encompass enhancements to fielded systems, services, products or facilities.  Operational improvements may be triggered by results of operational analysis, new operational concepts or requirements, product end-of-life, or other factors.  Typical forms of improvements include the following:

a) Pre-planned product improvements or block upgrades

b) Upgrades to components of fielded products

c) Service-life extensions

d) Modifications to hardware and software to solve latent or discovered technical problems
e) Process changes to improve performance
f) Sustainment actions that lower operating costs

g) Improvements to operational procedures
The main focus of V&V during ISM is to verify that any modifications to the system/service meet new/modified requirements and that any new/modified requirements or operational concepts are valid.  It is particularly important to ensure that the system/service continues to fulfill its intended purpose throughout its lifecycle.
During ISM, all major work products associated with V&V of the system/service modifications are also subject to V&V.  In addition, the work products generated from Post Implementation Reviews (PIRs) and OAs are subject to V&V, since they support the determination of whether the system/service is fulfilling its intended purpose.
ISM has many significant decision points.  However, the major decisions evolve around whether to continue sustaining or to dispose of the system/service.  Consequently, the decision points for ISM along with the corresponding minimum required work products, product components, and products that must be verified and/or validated, the criteria for the V&V activities (i.e. what each must be V&V’d against) in addition to the concurrence of the appropriate stakeholders, and the stakeholders responsible for V&V are identified in Table 6.
Table 6.  V&V in In-Service Management

	Decision Points
	Work Products/Product Components/Products to be V&V’d
	V&V Criteria
	Stakeholder Responsible for V&V

	Decision to Implement an Improvement or Change

Decision to Deploy an Improvement or Change
	Updates to Enterprise Architecture products and amendments
	Validation:

· Enterprise Architecture Infrastructure Roadmaps

Verification:

· Applicable standards and templates for content and format 
	Service Organization (including functional organizations such as systems engineering)

	
	NAS Change Proposals (NCPs)/Changed Requirements
	Validation:

· Post Implementation Reviews

· Operational Analyses

· Final Program Requirements Document

Verification:

· FAA Form 1800-2 (Case File/NCP Form)

· FAA Order 1800.66 Configuration Management Policy
	Service Organization (including functional organizations such as systems engineering)

	
	Implemented changes to the baseline system/service (supported by and documented in plans, procedures and reports)*
	Validation:

· Final Program Requirements Document

· NAS Change Proposal

Verification:

· System Specification and/or lower-level specifications
	Service Organization (including functional organizations such as systems engineering)

	
	System Support Directives 
	Validation:

· System/service procedures 

Verification:

· Applicable standards and templates for content and format
	Service Organization (including functional organizations such as systems engineering)

	
	Updates to the Exhibit 300 (for designated ISM programs) or Implementation Strategy and Planning Document
	Validation:

· Enterprise Architecture Infrastructure Roadmaps
· Concept of Operations 
· Functional Architecture

· Updated Program Requirements Document

· Detailed strategy for procuring, implementing, testing, and supporting the solution
Verification:

· Guide for Preparing the FAA OMB Exhibit 300s

· Implementation Strategy and Planning Document template


	Service Organization (including functional organizations such as systems engineering)


*Note this item includes V&V of all associated major work products required to V&V the changes to the system (e.g. test plans and test procedure)

APPENDIX A

ACRONYMS

AMS

Acquisition Management System

ATO

Air Traffic Organization

CMMI®
Capability Maturity Model® Integration
CRD

Concept and Requirements Definition

CRDRD
Concept and Requirements Definition Readiness Decision

DT

Development Test

EA

Enterprise Architecture

FAA

Federal Aviation Administration

FAST

FAA Acquisition System Toolset

FID

Final Investment Decision

fPRD

Final Program Requirements Document
IA

Investment Analysis

IARD

Investment Analysis Readiness Decision

IID

Initial Investment Decision

IOT&E
Independent Operational Test and Evaluation

ISD

In-Service Decision

ISM

In-Service Management

ISPD

Implementation Strategy and Planning Document
ISR

In-Service Review

JRC

Joint Resources Council

MA

Mission Analysis

NARP

National Aviation Research Plan

NAS

National Airspace System

NCP

NAS Change Proposal

NextGen
Next Generation Air Transportation System
OA

Operational Analysis

OT

Operational Test

PIR

Post Implementation Review

pPRD

Preliminary Program Requirements Document
PTR

Program Trouble Report

QA

Quality Assurance

R&SA

Research and Systems Analysis

SI

Solution Implementation

SMS

Safety Management System

T&E

Test and Evaluation

TSB

Test Standards Board

uPRD

Updated Program Requirements Document

V&V

Verification and Validation[image: image5][image: image6][image: image7][image: image8][image: image9][image: image10]







