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1.0 Introduction

1.1 Purpose  
The purpose of this document is to define the IV&V Office; and to provide goals, responsibilities, and operational descriptions that will support organizational implementation.  The flow down of goals from the IV&V Program to the IV&V Office, and to the groups defined in the IV&V Office, will be outlined.  The principles of excellence, technical quality, and essential internal and external communication will be detailed through the definition of the lifecycle requirements of an IV&V project.

To determine the most effective set of organizational structure, processes, products, and tools, it is crucial to incorporate three key data points; 1) an organizational structure that balances the quantity of work and the effectiveness attributes needed for conducting IV&V; i.e., don’t trade quantity for effectiveness; 2) a set of goals that derive from the overarching goals of the IV&V Program; and 3) the IV&V Program’s Vision and Mission Statements.  Incorporating these three points into the IV&V Office operating plans will help ensure that the needs and expectations of NASA’s mission projects and stakeholders will be met.

1.2 Vision/Mission Statements for the IV&V Program

Vision Statement: The vision for the Independent Verification and Validation (IV&V) Program is for it to be valued for its superior performance in independent software validation and verification, its ability to provide high-confidence safety and mission assurance of NASA software, its positive impact on the development of high quality software, and its expertise in software engineering.

The IV&V Office uses this vision to establish a framework from which all its groups (from Figure 1) shall operate.  These qualities of service (QOS)-like characteristics drive the underlying descriptions and processes that will be defined further for each of the groups such that the vision can ultimately be achieved.  Since the expectation is for the vision to be realized one day, it makes sense that it will affect the underlying processes and procedures of the IV&V Office.  Taking that as fact, those words in the vision statement that are underlined warrant more detail:

· Superior performance in IV&V – superior performance is characterized by IV&V results that are more informative and substantial and which the development project cannot obtain from any other source. 

· Provides high-confidence safety and mission assurance – this means that IV&V results are supported with evidence-based analysis that is repeatable and actionable.

· Positive impact – this means that IV&V results are used in-phase with the development life-cycle such that IV&V results improve development artifacts and/or enable more informed decisions to be made.

· Expertise in software engineering – this means that IV&V practices are based on state-of-the-art software engineering as well as management best practices, and that personnel are thoroughly trained.

Mission Statement:  The mission statements (MS) for the IV&V Program are:
· MS1: The NASA IV&V Program provides assurance to its stakeholders and customers that NASA's mission-critical software will operate dependably and safely.

· MS2: The NASA IV&V Program performs leading-edge research that improves IV&V and software assurance methods, practices, and tools. 

· MS3: The NASA IV&V Program participates in the vitality of the community, as well as engages the public in the experience and benefits of exploration and discovery.

It is a combination of the mission statement and quality-like characteristics (from vision) that are used to identify the overarching objectives for the IV&V Office.

In addressing Mission Statement 1 “The NASA IV&V Program provides assurance to its stakeholders and customers that NASA's mission-critical software will operate dependably and safely” the IV&V Office derives the following objective: 

The IV&V Office produces evidence based analysis results and assurance 
· Evidence is a basis for drawing logical conclusions derived from analysis, experiment, or observation rather than opinion or theory

… to customers and stakeholders that have mission critical software

In integrating the Vision, the following quality-like characteristics are associated with the objective:

· IV&V Office produces evidence from IV&V methods that are usually or deliberately dissimilar to the project’s V&V methods, in order to gain unique perspectives on assurance
· The evidence can be produced repeatedly

· Evidence affects development artifacts or enables more informed decisions to be made

· Evidence is produced by state-of-the-art software engineering methods

In addressing Mission Statement 2:
The NASA IV&V Program performs leading-edge research that improves IV&V and software assurance methods, practices, and tools. 

The IV&V Office produces methods, tools, or engineering knowledge that extends the body of knowledge within IV&V and software assurance.

· IV&V Office provides these methods, tools, or engineering knowledge to IV&V and software assurance practitioners
Integrating the Vision:

· IV&V Office produces methods or tools that provide  a unique view into system goodness 

· There is evidence to show that the methods or tools do in fact improve current or past engineering approaches

· Advanced methods or tools are used by IV&V and software assurance practitioners to improve current IV&V approaches

· Our advanced IV&V methods or tools are sought after by other institutions

In addressing Mission Statement 3:

The NASA IV&V Program participates in the vitality of the community, as well as engages the public in the experience and benefits of exploration and discovery.

The educational mission of the NASA IV&V Program is to inspire young and old alike, to broaden their perspectives on the future, and to bring to them the experience and richness of space science and math.

One of the main focus areas of the NASA IV&V Program educational outreach is to provide opportunities for students to participate in internship programs. These internships increase student understanding of scientific processes through direct experience under the guidance of computer scientists and engineers who serve as mentors. 

· The Office of the IV&V Manager will support these higher level goals by providing mentors from its work force.
1.3 Overarching Goals of the Office of the Director, and the IV&V Office

The overarching goals of the IV&V Office (level 2) are derived from the goals of the IV&V Program (level 1 – Office of the Director; i.e., the PMO
).  The IV&V Program goals are:

· IVVPMO 1 - The IV&V Program provides excellent software assurance services to NASA projects.

· IVVPMO 2 – The IV&V Program provides services to the NASA Office of Safety and Mission Assurance, and the NASA Office of the Chief Engineer.

· IVVPMO 3 – The IV&V Program provides strategic communications of the IV&V Program and IV&V Facility to the public.  
· IVVPMO 4 – The IV&V Program provides overall management, infrastructure and services in support of the IV&V Program and IV&V Facility.

· IVVPMO 5 – The IV&V Program conducts Research & Development to advance processes, tools, and knowledge through the exploration and integration of practical solutions.
· IVVPMO 6 – The IV&V Program supports the Agency’s commitment to take science, technology, engineering, and mathematics (STEM) education to the public through students, educators, and universities.  It is also ensures appropriate local community relationships.
The overarching goals of the IV&V Office are:

· IVVO 1 - The IV&V Office provides evidence-based assurance to customers & stakeholders that have been selected by OSMA for IV&V

· IVVO 2 - The IV&V Office continuously improves the performance of the IV&V products and services, by applying customer feedback.

· IVVO 3 - The IV&V Office produces, applies, and matures methods, tools, and engineering knowledge to provide evidence-based assurance.

· IVVO 4 - The IV&V Office provides consolidated reporting and IV&V Program level view of IV&V projects and functional groups

· IVVO 5 - The IV&V Office sets, monitors and reports achievement status of annual objectives for IVVO in support of PMO strategic objectives

· IVVO 6 - The IV&V Office forecasts resource needs, including personnel and other resources, as input to PMO budget and cost accounting for IVVO budget allocation.
· IVVO 7 – The IV&V Office supports IV&V Program outreach and STEM goals by providing mentors for supporting activities.

· IVVO 8 – The IV&V Office conducts R&D for the purpose of improving the practice of IV&V and software assurance methods, and sharing those improvements with the bigger IV&V community in NASA and other entities as appropriate.
Following sections of this document contain further detailed goals and responsibilities for the groups within the IV&V Office.

1.4 Organization
The organization of the IV&V Office is depicted in Figure 1 below.  
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Figure 1: Organization Chart for the IV&V Office.

The IV&V Office is organized to most effectively incorporate the goals, vision and mission statements of the IV&V Program and the IV&V Office.  The following attributes of teams, IV&V effectiveness, and applicable organizational risks help contribute to understanding the organization structure defined.

The IV&V Projects will be organized into project teams to:

· Provide consistent mission knowledge and in-depth understanding 

· Form strong customer relationships with smooth 2-way communications

· Engage the IV&V members together with the mission and give a sense of team identity and pride in IV&V project and mission success

· Allow the ability to tailor IV&V methods and products to meet the IV&V Project objectives.  
IV&V effectiveness means:

· The IV&V project will have a positive impact on the mission’s success

· Software assurance will be applied on the right area, in phase with the mission; people will have the right skills, the right processes will be used to meet/exceed external customer/stakeholder expectations
· All IV&V products, processes, tools and skills will be continuously improved

· Information to the customers and stakeholders will be provided at the right time – usually in phase with the mission

· A commitment to quality/excellence 
IV&V risks/challenges to mitigate through organization structure, and processes:

· Lack of knowledge transparency limits sharing of best practices for success

· Technical inconsistency limits sharing of best practices for success, and degrades confidence of customers and stakeholders in IV&V

· Losing IV&V independence (technically, managerially, financially) compromises the integrity of IV&V findings, and the ability of missions to address issues in a timely manner

· Ambiguity of authority results from unclear authority channels, and impairs efficiency and effectiveness.

1.5 Document/Section Overview
Section 2.0 describes the goals, authority and interactions between the individual groups that make up the office, section 3.0 describes the IV&V Projects, section 4.0 describes the Technical Quality and Excellence (TQ&E) group, section 5.0 describes the Research and Development (R&D) group, and section 6.0 describes the software assurance tools (SWAT) group.  A glossary and acronym list is provided in appendices.
1.6 References  

a. NPD 1000.3D, Chapter 5 The NASA Organization w/Change 7
b. NPD 2820.1 NASA Software Policies

c. NPD 7120.4D NASA Engineering and Program/Project Management Policy

d. NPR 7120.5D NASA Space Flight Program and Project Management Requirements

e. NPR 7120.81 interim Guidance on NASA Space Flight Program and Project Management Requirements

f. NAP 7123.1A NASA Systems Engineering Processes and Requirements w/ Change 1

g. NPR 7150.2A NASA Software Engineering Requirements

h. NPD 8700.1 Safety and Mission Success

i. NASA-STD-8719.13 NASA Software Safety Standard

j. NASA-STD-8739.8 NASA Software Assurance Standard

k. IEEE 1012-2004 IEEE Standard for Software Verification and Validation


2.0 IV&V Office
2.1 Objectives of the IV&V Office

The following goals have been identified for the IV&V office and face outward to another organization, that is, these goals specifically identify interaction with an entity or team outside of the IVVO. As such, these goals will be further divided and/or allocated to teams within the IVVO as described in later sections. Each goal will be defined and a short paragraph will be used to describe how the goal is intended to be met. 

1. The IV&V Office provides evidence-based assurance to customers and stakeholders that have been selected by OSMA for IV&V
The IVVO creates a PBRA and creates a recommendation that is presented to the IBA. If the IBA approves the recommendation then the IVVO initiates and plans the IV&V project(s), considering any feedback or modifications from the IBA. The execution of IV&V analysis methods by the IV&V project team results in evidence-based findings that are communicated to the Mission Project. Metrics and other summary data are also collected and analyzed to provide data as needed to other stakeholders on status and results. 
2. The IV&V Office continuously improves the performance of the IV&V products and services, by applying customer feedback.
Throughout the IV&V project lifecycle, the IV&V project manager interacts with the Mission Project through the assigned liaison, and IV&V analysts will interact with their counterparts. These formal and informal communications may result in feedback from the Mission Project in the form of trip reports, meeting minutes, notes, customer survey data, and other communication assets. These assets will be used by the IV&V project team and the TQ&E as feedback to make decision on where to most effectively and efficiently apply resources to improve methods and tools.
3. The IV&V Office produces, applies, and matures methods, tools, and engineering knowledge to provide evidence-based assurance.
The R&D group is responsible for producing the necessary methods (with SWAT producing the tools) and refining the engineering knowledge needed to effectively and efficiently produce evidence that allows the IV&V project team to make IV&V conclusions. Such methods must meet acceptance criteria defined by the TQ&E group before becoming available for practice. The TQ&E teams administer the continued improvement of the methods and tools by considering internal and external experience and feedback, and applying the acceptance criteria to changes prior to making them available for general practice. The IV&V Project applies the available methods and tools, tailoring them if needed to meet the unique needs of their IV&V Project. Such tailoring is subject to review of the TQ&E who makes a recommendation to the IVVO on whether the rigor, effectiveness, or efficiency is improved or compromised. IVVO Management approves any tailoring prior to application by the IV&V Project team.

4. The IV&V Office provides consolidated reporting and IV&V Program level view of IV&V projects and functional groups.
To facilitate the management of all components under the purview of the Office of the IV&V Director, the IVVO collects information from the IV&V projects and functional groups including but not limited to accomplishment, IV&V risks, communications, and findings, and prepares them for review on a regular basis. A mechanism (e.g. IPRs, PMIS, executive brief) will be used to provide/present the data to the Office of the Director. In specific cases where an IV&V Project needs to be highlighted, additional detailed data is also provided. Data calls from offices within the IV&V Program are also expected from time to time for specific purposes. 
5. The IV&V Office sets, monitors and reports achievement status of annual objectives for IVVO in support of PMO
 strategic objectives
It is expected that the Office of the Director will set specific annual strategic goals for the IV&V Program and that the IVVO will be responsible for helping to achieve them. Regular reporting of the IVVO plan and status for this support will be made to the program director.
6. The IV&V Office forecasts resource needs, including personnel and other resources, as input to PMO budget and cost accounting for IVVO budget allocation.
The IVVO will continuously examine the resource needs and capacity of the IV&V Projects and other functional groups. The phase of the Mission Project, adherence of the Mission Project to the schedule, and any number of other external factors can conspire to cause changes to the IV&V plan and its personnel and resource needs.  The IVVO provides an Estimate to Complete (ETC) for each IV&V Project and other financial data as needed to the PMO to ensure it is managing its assigned and approved budget effectively and responsibly. The IVVO will provide inputs to the Director to support the acquisition of contracting support as needed and requested.

2.1.1 Terminology
When describing authority and activities several words are used in a very specific context. These words are defined in the glossary (see appendix) but for clarity are also defined here:
	Acquire
	actively come into possession of

	Administer
	manage on behalf of stakeholders using agreed upon standards and activities

	Approve
	to accept as satisfactory

	Authorize
	sanction

	Construct
	build; make

	Control
	power to direct or regulate; to exercise restraining or directing influence over

	Direct
	to regulate the activities or course of; guide the supervision, organizing, or support of

	Endorse
	explicitly be in agreement with, typically as an input to an approval authority

	Execute
	to carry to completion; to produce in accordance of a plan or design

	Initiate
	start; begin

	Inspect
	to view closely and critically

	Measure
	to regulate by a standard; to ascertain the measurement of

	Present
	to bring into the acquaintance or presence of

	Provide
	to supply what is needed; to supply for use

	Respond
	answer; react, to show favorable reaction

	Review
	to write a critical examination of; to view retrospectively


2.2 Components of the IV&V Office

The IV&V Office is composed of five cooperating entities that rely on each other to accomplish the goals of the IV&V Office. Their interactions are summarized in the diagram below, and will be explained in detail in the subsequent sections.
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2.2.1 IV&V Office Management 
The IVVO Management team functions as a Project Office for IV&V Projects.  This function is ultimately responsible to the Director for producing evidence-based [software] mission assurance.  It is the primary interface to IV&V Customers and Stakeholders above the project level.  All IVVO groups and staff functions report to IV&V Management. For example, Skills Coordination is an IVVO staff function responsible for maintaining the allocation and the tracking of personnel to IV&V projects and other IVVO groups in order to support IVVO Management, IV&V Project Manager, contractor program management, etc., in assigning the right people to the right project or function at the right time.  The Skill Coordination function, performed by the IV&V Office Resource Manager, includes the development and maintenance of program-wide descriptions of needed skills, individual skill sets, availability, and current project/task assignments. IV&V Project Managers and lead(s) for the TQ&E, SWAT and R&D teams also report to the IVVO Management team.
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2.2.1.1 IV&V Management Goals

1. The IV&V Office forecasts resource needs, including personnel and other resources, as input to PMO budget and cost accounting for IVVO budget allocation.
2. The IV&V Office applies risk informed prioritization to software analysis ("the PBRA") to identify mission critical software and manage limited resources.

3. The IV&V Office coordinates resources across all IV&V projects

4. The IV&V Office provides central monitoring of all IV&V project timelines and budgets

5. The IV&V Office manages its allocated budget.

6. The IV&V Office produces, applies, and matures methods, tools, and engineering knowledge to provide evidence-based assurance.

7. The IV&V Office continuously improves the quality of IV&V products and performance of services (by applying customer feedback).

8. The IV&V Office utilizes performance data and lessons learned (to improve IV&V).

9. The IV&V Office supports PMO metrics initiatives

10. The IV&V Office identifies and develops IV&V Project Mgt methodologies, best practices and standards.

11. The IV&V Office provides a mentoring program for IV&V staff.

12. The IV&V Office facilitates and encourages information sharing and communication across IV&V projects and functional groups.

13. The IV&V Office provides contracting support to PMO.

14. The IV&V Office sets, monitors and reports achievement status of annual objectives for IVVO in support of PMO strategic objectives

15. The IV&V Office provides consolidated reporting and IV&V Program level view of IV&V projects and functional groups.
2.2.1.2 IV&V Management Authority
Approve IV&V project management operational processes

Approve R&D operational processes

Approve TQ&E operational processes

Approve SWAT operational processes

Approve IV&V method approval processes and standards

Approve R&D plan for execution

Approve IV&V method tailoring

Approve IV&V project plan (IPEP, etc.)

Administer personnel and resource allocations across projects and functional teams

Approve IV&V products

Create PBRA to support a recommendation to the IBA

Present recommendation of support to the IBA

Assign IV&V Project Manager 

2.2.2 IV&V Projects
The IV&V project teams produce evidence-based mission assurance through IV&V analysis.  In accordance with applicable processes and standards and with IVVO Management Team direction, the IV&V Project Manager is responsible for performing the scoping, planning (including IPEP, schedules, and detailed task planning), managing allocated staff, and managing day-to-day activities.  IV&V Projects are the primary interface to Mission Projects.
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2.2.2.1 IV&V Projects Goals

IV&V Projects apply methods, tools, and engineering knowledge to provide evidence-based assurance [3.2]
1. IV&V Projects refine and maintain the Project’s RBA [3.2.1]
2. IV&V Projects provide an IPEP for each IV&V Project, compliant with section 5.1.8 IV&V Project Execution Plan (IPEP) of NPR 7150.2A, and provide it to the Mission Projects [3.2.2]
3. The IV&V Project Manager manages execution of the IV&V Project throughout the project life cycle per the approved IPEP [3.2.3]

4. The IV&V Project generates, manages and communicates analysis work products to the Mission Project in a timely manner [3.2.5]

5. The IV&V Project identifies and manages IV&V Project Risks [3.2.4]
6. The IV&V project continuously improves the performance of the IV&V services, by applying customer feedback [3.2.6].

7. The IV&V Project utilizes performance, quality and lessons learned data to improve IV&V within the Project [3.2.7]
2.2.2.2 IV&V Projects Authority
Selection & Tailoring IV&V methods, processes, and tools from approved set of methods

Participate in peer review of mission artifacts as requested

Direct execution of the approved IV&V project plan, including schedule and resources

Report technical review findings from TQ&E to IVVO Management

Develop IV&V project plan (IPEP, schedule, IV&V objectives, resources, rigor, scope)

2.2.3 Technical Quality & Excellence (TQ&E)
The TQ&E group administers and maintains the methods, tools, and engineering knowledge necessary to provide evidence-based software mission assurance.  This team maintains and consults on IV&V processes, standards and guidelines. They are also responsible for ensuring adherence to applicable IV&V processes and standards.  TQ&E assesses the quality and consistency of IV&V results across all IV&V Projects.
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2.2.3.1 TQ&E Goals

1. The TQ&E function maintains the PBRA/RBA processes and criteria

2. The TQ&E function continuously improves the performance of the IV&V products, (by applying customer feedback).

3. The TQ&E function utilizes performance data and lessons learned (to improve IV&V across projects).

4. The TQ&E function provides a clearing house and management for project policies, procedures, templates, and other shared documentation.

5. The TQ&E function coordinates  overall project quality standards between the project manager and any internal and/or external quality personnel or standards organization

2.2.3.2 TQ&E Authority

Administer process updates

Define IV&V method approval processes and standards

Approve IV&V method updates

Review and endorse R&D plans

Review and endorse IV&V method tailoring

Perform IV&V project technical review

Report technical review findings to IV&V project manager

Participate in heritage reviews

Review IV&V product drafts and document findings

Endorse IV&V products

2.2.4 Research & Development (R&D)
R&D produces methods and engineering knowledge for application of IV&V projects. As needed to support the methods, R&D identifies tool needs. The focus is on practice of IV&V and in support of the IV&V Project(s).
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2.2.4.1 R&D Goals

Improve the practice of IV&V and software assurance methods

Share improvements with the bigger IV&V community in NASA and other entities as appropriate.
2.2.4.2 R&D Authority
Create R&D processes

Direct execution of R&D projects

2.2.5 Software Assurance Tools (SWAT)
This is the central office for management and procurement of IV&V tools needed to perform software IV&V. This could include development of specific tools as necessary and authorized.
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2.2.5.1 SWAT Goals

The SWAT function continuously improves the performance of the IV&V tools, (by applying customer feedback).

2.2.5.2 SWAT Authority
TBD

(NOTE: Was not able to determine the structure of this team relative to the other tools teams as identified. As such this is virtually impossible to define with any authority)
2.2.6 IVVO Reporting
The following table lists reporting responsibilities of IV&V Office components and/or roles within those components.

	Responsible
	Topic
	Audience
	Frequency
	Template

	PM
	IV&V Project Status including schedule, resources, confirmations and findings
	IVVM
	Weekly, When Applicable
	N/A

	R&D
	R&D Project status including schedule, resources, and technical progress
	IVVM
	Weekly
	N/A

	TQ&E
	Technical Reviews, product reviews, and project assessments planned and performed, resources
	IVVM
	Weekly
	NA

	SWAT
	Project support status including schedule, resources
	IVVM, PM
	Weekly
	NA

	PM
	IV&V Internal Milestone Review 
	IVVM, TQ&E
	Per schedule
	NA

	PM
	Mission Project Tagups
	Customer and/or Stakeholders
	 When applicable
	N/A

	PM, R&D, SWAT
	Technical Briefing
	IVVO
	Monthly
	 

	IVVM, PM
	Stakeholder Tag-Ups (e.g. JPL Project Status)
	Stakeholders (e.g. JPL Management)
	Bi-Monthly
	 

	IVVM
	Mission Directorate Briefings
	Mission Directorate Leads
	Bi-Annual
	 

	IVVM
	Weekly Status Report
	Goddard Management
	Weekly
	N/A

	IVVM
	Weekly Activity Report
	IV&V OD
	Weekly
	N/A

	IV&V OD, IVVM
	Goddard Project Status
	GSFC Management
	Monthly
	 

	
	
	
	
	


2.2.7 IVVO Results Review/Approval

The following table lists IVVO product review and approval responsibilities.

	Type of Product
	Originator
	Reviewers
	Approver

	IV&V Technical Reports
	IV&V Project 
	None
	PM

	IV&V Presentations for Customer Project Milestone Reviews
	PM
	None
	IVVM

	Safety and Mission Success Review (SMSR)
	PM
	IVVM  
	Program Management

	Final Readiness Review
	PM
	IVVM
	Program Management

	IPEP

	PM
	TQ&E, IVVM
	IVVM 

	Severity 1 and 2 TIM’s
	IV&V Project
	TQ&E
	PM 

	Technical Approach (IPEP appendix)
	PM
	TQ&E
	IVVM

	
	
	
	

	NOTE:  May want to divide this into 2 categories:  items that require a concurrence sheet, and items that don’t
	
	
	


3.0 IV&V Projects
3.1 Introduction

IV&V Projects, as a group, comprise the organizational entity within the IV&V Office charged with responsibility and authority to initialize, plan, execute, review, and close out independent verification and validation analysis work in support of NASA Mission Projects selected to receive IV&V services by Safety and Mission Assurance. 

This section addresses the concept of operations for IV&V Projects throughout their life cycle.  It describes (at a ConOps level of detail) the goals for IV&V Projects as they contribute to the accomplishment of goals for the IV&V Office, providing a general description of the goal, followed by a succinct definition of the requirements for IV&V Projects that specifies the key elements of operations in support of each of the goals.  

Interactions between the IV&V Project any other entities (within the IV&V Office, external to IV&V Office but within the IV&V Facility, or external to the IV&V Facility but within NASA) that are necessary to support achievement of each goal are listed. 

Next, the roles and associated responsibilities of participants in IV&V Projects interactions (internal and external) are presented.

The next sub-section presents suggestions for structure of IV&V Projects, taking into account the differences in size and phase of operations of different IV&V Project efforts, to assist IV&V Project Managers and IV&V Office Management in properly allocating and organizing IV&V Projects.

The next sub-section addresses the life cycle flow of IV&V Projects from inception to close-out.

And the final sub-section lists assumptions identified during the preparation of this section that may assist in understanding its concepts, and the background behind decisions that are reflected in this section's contents.  

3.2 Goals of IV&V Projects Group

The goals listed in this sub-section derive from upper-level goals for the IV&V Office; see Sections 1 and 2 for a description of those upper level goals, and their elaboration into goals assigned to IV&V Projects.  

The primary goal is:

IV&V Projects apply methods, tools, and engineering knowledge to provide evidence-based assurance.
This goal establishes authority and responsibility for IV&V Projects to perform IV&V analysis tasks that have been selected to be performed on the specific NASA Mission Project (as documented in the IPEP during initialization and planning phases).  

"Evidence-Based Assurance" - IV&V Projects develop and deliver objective evidence to substantiate mission assurance assertions made at reviews.  Examples of this evidence might include requirements traced to behavior models, unit tests traced back to requirements, lists of adverse conditions that were evaluated in artifact reviews, and lists of issues and risks created (NOT A COMPREHENSIVE LIST OF ALL POSSIBLE TYPES OF EVIDENCE).  Example:  JUNO created matrices (in MS Excel) that related ICD requirements flowdown to testing flow-up to substantiate statements made about the state of those artifacts.

"Methods" - include WBS-based (or Analysis Method Catalog) processes and work instructions that implement those processes, using various tools (provided/supported by SWAT Group) as appropriate per method/task.  

IV&V Projects must use approved methods and work instructions to perform IV&V Analyses. IV&V Project Managers may propose methods of analysis not currently included in the WBS (Analysis Method Catalog), and IV&V Management, with input and recommendation from TQ&E, will accept or reject inclusion of the proposed method(s) in the IV&V Project's Technical Plan.  Note that tailoring of approved methods, within constraints established by TQ&E, shall not require IV&V Office Management review and approval.  

During the period of time until the TQ&E Group is able to publish an approved WBS (Analysis Method Catalog) for use by IV&V Projects, the Technical Plan for each IV&V Project will be reviewed individually by IV&V Office Management, and analysis methods approved on a case by case basis. The general rule "do the right thing for the Mission Project's IV&V" is expected to be applied to Technical Plan development.

"Tools" - IV&V Facility-provided analyst support functions, and their implementation for application in IV&V analysis tasks (per detailed work instructions).  "Tools" include spreadsheet or document templates (and instructions for their use), applications for behavior modeling or static code analysis, production environments such as Enterprise Content Manager, web sites such as the PBMA Enhanced Security Work Groups, etc. TQ&E works with SWAT to coordinate release of new versions of tools with TQ&E's WBS (Analysis Method Catalog) updates.  

"Engineering Knowledge" - an attribute of the personnel selected for the IV&V Project. Domain expertise appropriate to the critical behaviors or CSC/CSCI's of the system under study must be available to the IV&V Project as needed.  Engineering knowledge also applies to the methods and tools to be applied by the IV&V Project.  Deficiencies in engineering knowledge may also be addressed by training or mentoring analysts (or interns) assigned to the IV&V Project to build skills on the job.

IV&V Project Actions Required to Achieve Goal
Throughout the project lifecycle, the Project Manager and analysts use methods supplied by the TQ&E, tools maintained by SWAT and engineering knowledge to provide evidence-based assurance.

Methods include WBS-based (Analysis Method Catalog) processes and work instructions that implement those processes, using various tools (provided/supported by SWAT Group) as appropriate per method/task.

The IV&V Project Team applies approved methods and domain expertise to analyze project artifacts according to the Technical Approach supplied in the IV&V Project's IPEP, and deliver analysis work products.

The IV&V Project Manager establishes minimum training requirements to support the planned Technical Approach, and ensures that the Project Team includes members with the required skills (either by analyst acquisition or scheduling additional training for existing team members).

Elaboration of this goal and interactions with other IV&V entities is provided in the secondary goals below.

3.2.1 IV&V Projects refine and maintain the Project’s RBA

Risk Based Assessment (RBA) is the IV&V Facility's core business process that identifies and prioritizes the elements of the Mission Project for which IV&V analyses should be performed to supply assurance that the Mission's software will support success of the Mission.

The initial RBA is performed by IV&V Office Management, in support of mission selection by the Office of Safety and Mission Assurance and its IV&V Board of Advisors to establish the IV&V Facility's Portfolio-Based Risk Assessment (PBRA).  This RBA is then used to determine an initial budget for the approved IV&V Project, make the initial IV&V Project Manager assignment, and allocate initial personnel for IV&V Project standup activities.  

The IV&V Project Team (IV&V Project Manager and assigned personnel) perform a more detailed RBA to establish a risk profile suitable for IV&V Analysis Technical Plan development, and subsequent IPEP development activities.  IV&V coverage of identified behaviors, components, CSCI's, etc, continues to be dependent upon the resources available to perform IV&V on those items.  It is the responsibility of the IV&V Project Manager to establish IV&V Project Risks for non-coverage of critical elements of the NASA Mission under study due to resource constraints.

IV&V Project Actions Required to Achieve Goal
The IV&V Project Manager acquires the initial RBA (used to authorize performance of IV&V analysis on this Project) from IV&V Office Management.

The IV&V Project performs the documented RBA process to produce an assessment of the system/software entities within the context of the system for use in planning and scoping NASA IV&V project work.

The IV&V Project provides the results of the RBA to IV&V Office Mgmt. and to the Mission Project for review and comment.  

IV&V Office Mgmt. shall incorporate the IV&V Project's approved RBA into the Facility's Portfolio of risk based assessments.

The IV&V Project captures the results of its completed RBA in the IV&V Project’s IPEP.

The IV&V Project periodically repeats the documented RBA Process (semi-annually in support of IV&V Program re-planning and IBA, or as additional information about the mission and software becomes available) to refine the assessment.

Interactions Required with Other Entities to Achieve Goal
	Initiator
	Flow Direction
	Responder
	Purpose

	IV&V Office Management
	TO
	IV&V Project Manager
	Initial RBA is provided to the IV&V Project Manager as an input to the RBA elaboration process

	IV&V Project team
	TO/FROM
	IV&V Office Management AND Mission Project
	Elaborated RBA is delivered for review and comment; IV&V Office Management accepts the approved RBA


3.2.2 IV&V Projects provide an IPEP for each IV&V Project, compliant with section 5.1.8 IV&V Project Execution Plan (IPEP) of NPR 7150.2A, and provide it to the Mission Projects.
Development of the IPEP is the top-level project planning effort for IV&V Projects, and follows the established template to document the intended rigor & scope of the IV&V Project in support of assurance of success of the Mission Project.

The IPEP is divided into two major parts: the body of the document and the appendices. The body includes mission overview, IV&V goals and objectives, high-level description of the IV&V approach, associated milestones, activities and deliverables, resources, roles and responsibilities, and lines of communication to establish a formal mutual agreement, as necessary to execute the project. The appendices include information that will change over the course of the effort and include schedules, relevant IV&V Portfolio Based Risk Assessment (PBRA) results, IV&V Coverage Diagram Data, and an acronym list. Additional information on the IV&V PBRA and IPEP may be found in the NASA IV&V Management System, located at: http://www.nasa.gov/centers/ivv/ims/home/index.html.

IV&V Project Actions Required to Achieve Goal
The Project Manager (assigned by IV&V Office Management) shall develop the IV&V Project Execution Plan as an initial step in the implementation of IV&V for OSMA-approved IV&V Projects.  The Project Manager shall collect information from all available sources (preliminary and subsequent RBAs, Mission Concept of Operations and Schedule documents, Mission Project expectations of IV&V that can be satisfied without compromising IV&V independence, hazard analyses and other SW assurance products, resource estimates, IV&V Heritage Review results, etc.), and prepare the IPEP for the Project to reflect the general and FY-specific project execution strategy in support of detail planning.  

The IPEP document represents the combination results from several planning activities and processes.  The IV&V Project Manager shall prepare:

· List of Goals and Objectives for IV&V Project

· IV&V Technical Approach

1. Technical Rigor

2. SW Assurance Tools to be applied

3. Planned usage of IV&V Heritage products

4. Identify WBS Tasks that are waived

· IV&V Scope (reference to RBA, defines both in-scope and out-of-scope elements)

· List of Roles, Responsibilities and Interfaces

1. IV&V Project

2. Mission Project

· List of Points of Contact

· List of IV&V Products to be produced

1. Analysis Reports

2. Life Cycle Review Presentations

3. Issues

4. Risks

· Description of IV&V Communications & Reporting Methods

1. Issue & Risk Tracking

2. Monitoring and Escalation

3. Agency/Mission Directorate Mgmt. Briefings

4. Routine Tag-ups

· Appendices (several are FY-specific)

1. Heritage Review Results

2. PBRA and RBA Results

3. IV&V Coverage

4. Resource Loaded Schedule

5. List of Currently-Identified Risks

6. Planned Travel

7. External Inputs & Dependencies (Artifacts)

The Project Manager shall follow the currently prescribed IPEP preparation template in formatting the IPEP.  The Project Manager shall present the draft IPEP to IV&V Office Management and TQ&E for review, incorporate such changes as are required, and submit the completed IPEP to the IV&V Office for internal approval to proceed.  

The Project Manager shall apply reasonable efforts in attempting to secure appropriate approval signatures of the Mission Project; but lack of this approval shall not interfere with the execution of the IV&V Project.  

Annually, or more often as required due to changing circumstances, the Project Manager shall provide an update to the IPEP appendices containing FY-specific planning information (scope of coverage, schedules, and resource allocations, etc.).  The Project Manager shall obtain IV&V Office Management approval of the annually-revised IPEP no later than the first day of the last month of the Fiscal Year. The Project Manager shall also obtain IV&V Office Management approval of mid-year modifications to the IPEP prior to implementation of the modifications.  The Project Manager will communicate the revised IPEP to the Mission Project's point of contact, but will not seek Mission Project approval or signatures.  

Interactions Required with Other Entities to Achieve Goal
	Initiator
	Flow Direction
	Responder
	Purpose

	IV&V Office Management
	TO
	IV&V Project Manager
	Assign IV&V Project Manager, and establish authorization of IV&V Project Manager to begin IV&V work on an OSMA-approved Mission Project.

	IV&V Office Management
	TO
	IV&V Project
	Provides initial resources, and available Mission Project artifacts and list of points of contact, including S&MA representatives

	IV&V Project Manager
	TO/FROM
	Mission Project's defined Point(s) of Contact
	Interaction establishes communications between IV&V Project and Mission Project, provides IV&V Project with Mission Project expectations and additional Mission Project artifacts as required to develop the IPEP (including hazard analyses and other assurance products), provides Mission Project with overview and understanding of IV&V as applied to the Mission Project

	IV&V Project Manager
	TO/FROM
	TQ&E
	Interaction establishes Scope and Technical Rigor to be applied on the IV&V Project

	IV&V Project Manager
	TO/FROM
	SWAT
	Interaction establishes SW Assurance Tools to be applied on the IV&V Project

	IV&V Project Manager
	TO/FROM
	IV&V Office Management
	Refined level of effort estimate (relative to initial estimate) for negotiation, resulting in resource allocation decisions.

	IV&V Project Manager
	TO/FROM
	IV&V Office Resource Manager
	Resource allocation fulfillment with reference to the IV&V Office Personnel Capability Matrix; Resource Manager identifies qualified (or trainable) candidates to fill allocated personnel slots for the IV&V Project Manager, and balances resource commitments across all IV&V Projects.

	IV&V Project Manager
	TO/FROM
	IV&V Office Management
	IV&V Project Manager requests approval of IPEP; IV&V Office Management reviews and approves satisfactory IPEP.

	IV&V Office Management
	TO
	IV&V Project Manager
	Provides approved IV&V Project Management methodologies, best practices and standards

	IV&V Project Manager
	TO/FROM
	Mission Project's defined Point(s) of Contact
	Interaction provides IV&V Project with additional Mission Project artifacts as required to develop the IPEP

	IV&V Project Manager
	TO/FROM
	Mission Project AND IV&V Office Management
	Input to annual IPEP revisions is requested and provided


3.2.3 The IV&V Project Manager manages execution of the IV&V Project throughout the project life cycle per the approved IPEP

This goal is best defined by describing the responsibilities identified with 3 separate roles involved in IV&V Projects:  

· IV&V Project Manager

· Analyst

· Contractor Management

Each role is discussed in detail below.

IV&V Project Manager Responsibilities

· Manage changes to IV&V Project baseline (IPEP) scope, schedule 

Identify need for changes to IV&V Project requirements (tasking, deliverables, schedule/due dates,) and communicate need, including impact/risk if not changed, to IV&V Office Mgmt.  If approved by IV&V Office Mgmt to pursue changes, generate necessary supporting information (impacts including draft updated IPEP, proposed schedule, updated resource estimates) to enable decision-making by IV&V Office Mgmt and Contracts personnel (CO and COTR) (approval, disapproval, or request revisions).

· Obtain concession letters if IV&V Project deliverable due dates need to be changed (formal contract deliverables only)

Maintain the IPEP as required in response to approved requirement changes (tasking, deliverables, schedule/due dates). (Essentially another iteration of IPEP development).

Ensure IV&V Project team is aware of initial and revised IPEP including detailed operating schedules and task assignments.

· Manage Communications

Communicate IV&V Project status to IV&V Mgmt. via IPRs
Communicate IV&V Project status to IV&V Office and other NASA IV&V Facility mgmt via IPRs and other required reporting mechanisms (e.g., MSSRs, WARs, etc.)

IV&V Project Manager is responsible for delivering IPRs, and for supplying a suitable substitute in the event he/she cannot be present at the IPR.

Communicate IV&V Project status to Mission Project
Communicate IV&V Project status to appropriate mission project personnel, (at least IV&V POC, possibly mission project mgmt including developer mgmt) as required by the IPEP via regular IV&V-mission project tagups, reports (e.g., MSSRs, MSRs)

· GSFC IV&V project managers sit in on the GSFC MSRs. 
· JPL IV&V project managers will support the JPL bimonthly status review.

Communicate requirements for artifact special handling to IV&V Project team
Communicate requirements for special handling of mission project artifacts due to ITAR, EAR, SBU, and non-disclosure agreements (NDAs) to IV&V Project team, if applicable.  If individual team member signatures on NDA are required, ensure that all team members sign the NDA prior to accessing affected mission project artifacts.  Ensure that signed NDAs are transmitted to appropriate Contracts personnel.  Initiated during IV&V Project start-up, but also an on-going project management responsibility (as new team members join the team).  

Conduct regular IV&V Project team meetings
Conduct regular IV&V Project status review meetings with the IV&V Project team per the IPEP, maintaining action log and documenting with minutes.

· Manage task assignments to individual IV&V Project team members.

· Make new assignments to team members as existing assignments are completed or as new tasking is identified (e.g., new meetings to support, new artifacts to be analyzed, etc.)

· Monitor IV&V Analyst workload and progress and adjust task assignments as necessary to ensure that adequate progress is being made to meet the schedule and to ensure that all IV&V Analysts have sufficient IV&V Project work to perform or are identified to IV&V Office Resource Manager as available for reassignment to other work

· Manage and resolve resource conflicts (e.g., multiple simultaneous mission project meetings/reviews that need to be supported by the IV&V Project) by reassigning tasks, adjusting task schedules, or obtaining additional resources from IV&V Project Resource Manager

· Clarify how time should be reported per established cost accounts

· Manage data and artifact resources for IV&V Project

Ensure that the data management and configuration management requirements are being met according to the IPEP

The IV&V Project Artifact Custodian shall maintain Mission Project artifacts in the approved Facility artifact repository to ensure the correct version is used for all analyses.

Manage mission project artifacts used by the IV&V Project, including taking into account any special handling requirements due to ITAR, EAR, SBU, and NDAs if applicable.

· Set up storage for mission project artifacts per the IPEP.

· Assign artifacts custodian and provide him/her with access to the mission project artifacts.

Arrange for IV&V Project personnel accounts/access to tools and mission project data systems as required.

· Manage IV&V Project team members' qualifications, skills, & training

Ensure that IV&V Project team members have appropriate qualifications or acquire training or mentoring necessary to perform their assigned tasks

· Ensure that IV&V Project team members’ training records are updated as required.

· Work with the IV&V Office Resource Manager, Contractor Program Manager, and training personnel in Knowledge Management, to set up required training when applicable.

· Manage materials procurement as needed

Work with site property administrator to initiate procurement of needed materials. Examples might include outfitting a project-unique independent testing lab or other project-unique tools (perhaps via SWAT).  

· Maintain detailed operating schedules and resource plans for IV&V Project team

Maintain detailed operating schedules including updating the schedule to reflect task progress and any necessary schedule adjustments (e.g., due to artifact or mission project milestone slips, tasks taking more or less time than planned to complete, etc.).  Recognize when schedules need to be re-planned and communicate need for re-plan to IV&V Office Mgmt (assumes IV&V Project Manager cannot choose to re-plan schedules without IV&V Office Mgmt concurrence).

Terminology:

· “Adjustment” is a relatively minor, business-as-usual change to schedules that does not impact the IV&V Project’s ability to meet its commitments.

· “Re-plan” assumes that present IV&V Project commitments cannot be met without making changes that require concurrence outside the IV&V Project (e.g., IV&V Office Mgmt, Contractor Program Manager [for resource increases or decreases], mission project [if delivery of findings will be affected], etc.)

Maintain detailed operating resource plans including updating the plans when analyst resources are assigned to or removed from the IV&V Project. Recognize when resources plans need to change and be re-planned and communicate need for re-plan to IV&V Office Resource Manager and Contractor Program Managers (IV&V Project Manager cannot choose to re-plan resources [add, remove, replace] without IV&V Office Resource Manager concurrence).

· Address other IV&V Office goals for IV&V Projects

Analyst Responsibilities

· Perform IV&V tasks for assigned IV&V Project

Perform IV&V tasks per the approved IPEP as assigned by the IV&V Project Manager.

· Identify and communicate task performance blocking issues to IV&V Project Manager

· Communicate technical issues & risks to IV&V Project Manager

Keep the IV&V Project Manager informed of technical issues and risks, as well as issues and risks dealing with the performance of the IV&V tasks.

Use appropriate tools (databases, spreadsheets, modeling environments) to record issues and risks as encountered.  

· Comply with detailed IV&V Project schedule task completion requirements

Work to the detailed IV&V project schedules.

· Communicate task status to IV&V Project Manager

Keep the IV&V Project Manager informed of task status/progress with respect to the schedule.

Coordinate with the IV&V Project Manager to obtain new assigned tasks when current assigned tasks are completed.

· Comply with Mission Project artifact special handling requirements

If requirements for special handling of mission project artifacts due to ITAR, EAR, SBU, and non-disclosure agreements (NDAs) apply to this IV&V Project, handle the artifacts in accordance with those requirements.

Contractor Management Responsibilities

· Communicate Contractor Status

Communicate IV&V Project contract performance status to IV&V Mgmt via required reporting mechanisms (e.g., MSSRs, MCPR/MPLSR-equivalents, WARs, etc.)

Produces NASA form 533M and Q reports.

· Manage subcontractor charge authorizations for IV&V Project

Coordinate with the contractor Project Accountant (possibly through Contractor Program Manager or “contractor Project Manager”) to set up subcontractor accounts (purchase orders) (as applicable).

· Manage sub-contractor staffing and task assignments

Initiate and manage subcontractor staffing and task assignments.  Inform the contractor Project Accountant if labor hours or staffing changes are made so that subcontractor purchase orders can be managed.

· Manage cost control accounts for IV&V Project team

Set up cost tracking structure (charge numbers) for the IV&V Project and provide to contractor and subcontractor personnel assigned to the IV&V Project.

IV&V Project Actions Required to Achieve Goal
There are three major roles in this goal; IV&V Project Manager, Analyst, and Contractor Management.  

The IV&V Project Manager will manage the IV&V Project according to approved IV&V Project Management methodologies, best practices, and standards provided by IV&V Office Management.

The IV&V Project Manager manages changes to IV&V Project baseline (IPEP) scope and schedule.  The IV&V Project Manager will also manage all project communications.  This involves communication of IV&V Project status to IV&V Management via IPRs or other reporting channels established by IV&V Office Management, communication of IV&V Project status to Mission Project/NASA Center & HQ stakeholders/IBA, communication of requirements for artifact special handling to IV&V Project team, and conduct of regular IV&V Project team meetings. 

The IV&V Project Manager will define the Detailed Technical Approach for executing IV&V analysis tasks per established IV&V catalog of methods, work instructions and supporting tools.  Modification of approved IV&V analysis processes and work instructions outside tailoring constraints established by TQ&E shall be reviewed by TQ&E, and approved by IV&V Office Management prior to implementation.

The IV&V Project Manager establishes minimum training requirements to support the planned Technical Approach, and ensures that the Project Team includes members with the required skills (either by analyst acquisition or scheduling additional training/mentorship for existing team members and/or interns).  The IV&V Project Manager works with the IV&V Office Resource Manager to obtain staff resources for the Project as required to fulfill the IPEP’s Technical Approach.
The IV&V Project Manager will manage task assignments to individual IV&V Project team members, the team members' qualifications, skills, and training (including outside sources, TQ&E, SWAT, STEP, etc.), manage the performance of technical peer reviews, as well as obtaining and managing the data and artifact resources used for analysis. 

The IV&V Project Manager will manage the orderly closeout of the IV&V Project, including developing a closeout report, compiling the IV&V Project work products to support future IV&V Heritage Reviews, and managing the proper disposition of Mission Project artifacts.

The IV&V Project Manager will maintain detailed operating schedules and resource plans for the IV&V Project team and manage materials procurement as needed.  

The IV&V Project Manager will coordinate participation in milestone and peer reviews. This includes assignment to analysts of tasks specific to the review; collection, distribution and version control of artifacts specific to the review; develop and distribute checklist, analysis criteria spreadsheet, and other tools to be used in the review; management and approval of issues/comments regarding artifacts for the review; interaction with the mission Project regarding rules, boards, timing, and databases for the review; evaluation of review entry/exit criteria; management of review task completion and re-assignment of analysts as needed;  delivery of issues/comments to Mission Project and coordination of IV&V response to initial disposition; coordination of review board IV&V representation; development of summary IV&V position regarding review status; and management of follow-up action item status and risk development.
The IV&V Project Manager will schedule and support periodic TQ&E Technical Reviews at appropriate points in the Project’s schedule per TQ&E guidelines. These guidelines will specify appropriate review points, typically between major IV&V analysis activities or Mission milestone support events.  TQ&E will provide a panel to assess progress to date and future planned work against TQ&E-established criteria for properly executed IV&V projects, and will report assessment findings to the IV&V Project Manager and IV&V Office Management.  The IV&V Project Manager will then modify the IPEP or other project control artifacts as needed to address TQ&E findings, and will document resolution of each suggestion (either accepted and implemented, require more information, or rejected with cause) to IV&V Office Management, who will then evaluate input received and issue authorization for the IV&V Project to proceed, proceed with additional changes, or stop work.
Analysts will perform assigned IV&V tasks, identify and communicate task performance blocking issues to the IV&V Project Manager, perform analysis tasks according to prescribed methods, communicate technical issues and risks to the IV&V Project Manager, comply with detailed IV&V Project schedule task completion requirements, communicate task status to the IV&V Project Manager, and comply with Mission Project artifact special handling requirements. 

Contractor Management will, produce NASA form 533M and Q reports, manage subcontractor charge authorizations for IV&V Project, manage sub-contractor staffing and task assignments, and manage cost control accounts for the Contractor's members of the IV&V Project team. 

Interactions Required with Other Entities to Achieve Goal
	Initiator
	Flow Direction
	Responder
	Purpose

	TQ&E
	TO
	IV&V Project Manager
	Supplies relevant analysis procedure definitions and work instructions for implementation by the IV&V Project Manager in the IV&V Project's Detailed Technical Approach

	IV&V Project
	TO
	TQ&E
	Provides technical expertise, work approaches and methods, and new/tailored methods for review and feedback

	IV&V Project Manager
	TO
	Analysts 
	Tasks and schedule with Q&A; artifact handling instructions; special skills training requirements; project team meetings; feedback regarding work products

	Analysts 
	TO
	IV&V Project Manager
	Issue, risks and observations; work product inputs; task progress; peer reviews; milestone review products

	IV&V Project Manager
	TO
	IV&V Management Office Resource Manager OR Project Support Office Training Support OR External Training Provider OR TQ&E OR SWAT
	Communicates IV&V Project Team training requirements to support specific IV&V Project Technical Approach tasks

	IV&V Project Manager
	TO
	Mission Project
	Issues, risks and observations; Mission Project oriented reports (e.g., monthly status or milestone review) and informal means (tag-ups, etc.); coordination for conduct of milestone and peer reviews 

	Mission Project
	TO
	IV&V Project Manager
	Feedback regarding all items coming from IV&V

	IV&V Project Manager
	TO/FROM
	IV&V Office Management
	Project status; IPRs; need for scope adjustments; analysis work products for review and signoff as required

	Contractor Management
	TO
	Analysts 
	Charge authorizations; staff and task assignments 

	IV&V Office Resource Manager
	TO
	IV&V Project Manager
	Allocated resources (personnel assignments)

	IV&V Project Manager
	TO/FROM
	IV&V Office Resource Manager AND Contractor Management
	Resource utilization to evaluate past monthly performance, current allocations, next month’s allocations, and any concerns in resource utilization

	SWAT
	TO/FROM
	IV&V Project
	IV&V Project will request Tool(s) Support ; SW Assurance Tools to be used by the IV&V Project, including resident experts/resources if needed

	IV&V Project Manager
	TO/FROM
	Goddard Space Flight Center
	Monthly discussions regarding GSFC missions to report what was planned to be achieved and what has been achieved, risks, and technical results to date

	IV&V Project Manager
	TO/FROM
	JPL
	Bi-monthly discussions regarding JPL missions to report what was planned to be achieved and what has been achieved, risks, and technical results to date


3.2.4 The IV&V Project identifies and manages IV&V Project Risks

The IV&V Project adheres to the risk management process as outlined in IVV 09-9 (requires update) and supporting guidelines (S3001 and S3002 (both require update)) to achieve the following: 

· Identify factors that are likely to impact NASA IV&V Program/Project objectives in the areas of performance (quality) and schedule. 

· Determine mitigation approaches to limit the impact of the identified factors

· Communicate factors and approaches for mitigation  

IV&V Project Actions Required to Achieve Goal
The IV&V Project identifies and maintains programmatic or project risks which are defined as a set of events or scenarios that, if manifested, will hinder the effective execution of IV&V.  In order to do this the IV&V Project implements the risk management process as defined in IVV 09-9.  This process defines the means to anticipate, mitigate, and control risks, and to focus resources where needed to increase the overall success of the NASA IV&V Program.  The process has four essential aspects: Risk Planning, Risk Identification/Assessment, Risk Mitigation, and Risk Monitoring/Control/Reporting.  

The IV&V Project Manager establishes risk planning which defines the means by which the IV&V Project team identifies, documents, and reviews risks for presentation to the IV&V Risk Management Team. 

The IV&V Project team identifies risks by defining and describing the events or scenario that impedes effective IV&V and what triggers the impediment.  The risks are then assessed by defining the likelihood of the impediment, the consequence that will occur if it is triggered and a definition of what can be done to prevent occurrence of the trigger.  

The IV&V Project Manager defines risk mitigation activities that include the development of plans to measure progress of the trigger, control movement toward the threshold, and contingency plans to invoke if the trigger exceeds one or more thresholds.  In addition risk monitoring and control is performed for executing the mitigation to control the trigger or contingency plans when the trigger exceeds a threshold.  

The IV&V Project Manager reports risks to the IV&V Risk Management Team for concurrence.  The Risk Management Team also assesses the risk for completeness and consistency, ensures that the risk is adequately documented, and maintains records of the risk through its life.  

The IV&V Project team shall also maintain awareness of Mission Project risks in order to assess potential impact to IV&V Project execution. 

The IV&V Project Team communicates risks that are related to technical challenges being experienced to R&D and works with R&D to ensure the problem/challenge is well understood such that solutions can be researched and developed.

Interactions Required with Other Entities to Achieve Goal
	Initiator
	Flow Direction
	Responder
	Purpose

	IV&V Project Manager
	TO/FROM
	Risk Review Board of Program Support Office
	Obtain approval of identified Risks.

	Mission Project
	TO
	IV&V Project Team
	Communicate Mission Project's identified risks to IV&V Project Team

	IV&V Project Manager
	TO/FROM
	R&D
	Technical challenges and potential solutions


3.2.5 The IV&V Project generates, manages and communicates analysis work products to the Mission Project in a timely manner

The IV&V Project will conduct analyses in accordance with WBS elements to identify findings in support of each phase of the Mission Project's software development life cycle.  The degree of rigor and intensity in performing and documenting the analyses shall be commensurate with the software integrity level.  IV&V analysis results shall undergo a technical peer review prior to delivery to the mission Project.

"Analysis Work Products" include issues (TIMs), observations, and risks (i.e., “findings”), plus analysis reports and other evidence-based assurance products.

The IV&V Project will manage the findings by use of internal databases and processes that will maintain status and resolution information.  For example, ORBIT will house the repository for findings (e.g. issues, observations), and project risks will be vetted and maintained in accordance with the IV&V risk management process .  The IV&V Project will also submit and monitor findings in the Mission Project tools as required.  

Interactions with TQ&E will include deliverables audits.  

IV&V Project Actions Required to Achieve Goal
IV&V Project Analysts shall conduct analyses for specified functional domains in accordance with WBS elements allocated in the IPEP for each phase of the S/W development life cycle to identify findings in support of assurance that mission-critical software will operate dependably and safely.  

The degree of rigor in performing and documenting the analyses shall be in accordance with the methods identified in the Technical Approach of the IPEP, using TQ&E-supplied analysis procedures and work instructions, and SWAT-provided analysis tools and tool implementation expertise.

Analysts shall submit their IV&V analysis results to a technical peer review (per the Facility peer review procedure) prior to delivery to the Mission Project.  

Analysts shall enter and maintain findings and resolution information in the approved Facility repository (e.g., ORBIT).

The IV&V Project team shall interact with the Mission Project's defined point(s) of contact (according to the IPEP’s communication strategy) to ensure the findings are being correctly and completely resolved and documented in developer artifacts.  

IV&V Project team shall communicate peer reviewed analysis results to the Mission Project in a timely manner.

The IV&V Project Manager or designated Analysts shall generate a Mission Project risk (if appropriate) when the Mission Project declines to address delivered IV&V issues.  

The IV&V Project team shall generate other Mission Project risks not driven by an issue (e.g., unneeded complexity, inadequate staffing in a certain domain, inadequate attention to verification of data in a data driven design).

The IV&V Project Manager shall provide analysis work products to TQ&E for quality assessment. The IV&V Project Manager shall invite TQ&E participation on work product peer review teams.

The IV&V Project Team shall communicate technical challenges encountered during IV&V analyses to IV&V Office R&D and shall ensure the problem/challenge is well understood by IV&V Office R&D such that solutions can be researched and developed.

Interactions Required with Other Entities to Achieve Goal
	Initiator
	Flow Direction
	Responder
	Purpose

	IV&V Project Manager
	TO/FROM
	Analysts
	Define task, methods, work products and schedule; interact to get progress and resolve problems; interact to review and revise issues and risks; interact to review and revise work products; define mission project POC and supervise contact

	SWAT
	TO
	IV&V Project Team
	Support implementation of SWAT-provided tools (templates, worksheets, scripts, etc.) for IV&V Project analyses

	IV&V Project Manager
	TO/FROM
	TQ&E
	Work products to TQ&E; comments on work products from TQ&E

	IV&V Project Team
	TO/FROM
	Mission Project POC
	Deliver analysis work products to Mission Project, interact on questions regarding analysis work products

	IV&V Project Manager
	TO/FROM
	Mission Project
	Periodic review of IV&V issues, risks and observations; interact regarding feedback on IV&V activities; definition of needed artifacts to Mission Project; artifact schedule and changes to schedule from Mission Project; artifacts from Mission Project

	IV&V Project Manager
	TO
	IV&V Office Management
	Provide analysis work products for review and signoff prior to delivery (as required).

	IV&V Project Manager
	TO/FROM
	R&D
	Technical challenges and potential solutions


3.2.6 The IV&V Project continuously improves the performance of IV&V services, by applying customer feedback

This goal refers to addressing the annual (or other method) survey of customers (i.e., mission projects) and their replies. It also includes informal customer feedback, or other input sources as received.  

As the primary face to the customer, the IV&V Project Manager reviews customer feedback received as a result of the Facility's annual customer satisfaction survey, determines what improvements or changes to the planned analysis work are in order, implements the changes, and communicates those changes to the customer.  

In cases where customer satisfaction issues have root causes in areas of the Facility external to the IV&V Project, the Project Manager will communicate the need for changes to the appropriate NASA manager, and follows the Facility's issue escalation process as required to achieve closure on the issues in question.

For example, if a customer complains that the input received regarding a particular artifact under review was received too late to be useful, the Project Manager will determine why the input was late (delayed artifact delivery? work instruction confusion? unplanned IV&V resource unavailability?  unexpected volume of work?  tool inadequacies?  etc.), work with the customer to establish proper corrective action(s), and follow through (with documentation) to make sure the action is taken and communicated back to the customer.

Where satisfactory corrective action is not possible, the IV&V Project Manager shall raise a programmatic risk to document the potential for future similar issues, and assess their likely impact to the IV&V Project's program of analysis for the Mission Project.

IV&V Project Actions Required to Achieve Goal
As the primary face to the customer (the Mission Project), the IV&V Project Manager reviews customer feedback received as a result of the IV&V Facility's annual customer satisfaction survey or other means (e.g., informal customer feedback via email, during tagups, during Mission Project reviews, etc.), performs root cause analysis to determine root cause of negative customer satisfaction issues, determines what improvements or changes to the planned analysis work are in order as corrective and/or preventative actions, implements the changes, and communicates those changes to the customer (the Mission Project).

In cases where customer satisfaction issues have root causes in areas of the Facility external to the IV&V Project, the IV&V Project Manager will communicate the need for changes to the appropriate NASA IV&V manager, and follows the Facility's issue escalation process as required to achieve closure on the issues in question.  The IV&V Project Manager may also request support from areas of the Facility external to the IV&V Project (e.g., TQ&E) to determine root causes and to identify and evaluate potential improvements or changes as corrective and/or preventative actions.

Where satisfactory corrective action is not possible, the IV&V Project Manager shall establish an IV&V Project Risk to document the potential for future similar issues (reference goal “The IV&V Project identifies and manages IV&V Project Risks”).

The IV&V Project Manager shall generate appropriate lessons learned (via the Facility's defined lessons learned process) from both positive and negative customer feedback received (reference goal "The IV&V Project utilizes performance measurements or metrics and lessons learned to improve IV&V within the projects").

The IV&V Project Manager shall generate a Success Story or IV&V Value Statement if appropriate, for reporting during IPR, and deliver to IV&V Knowledge Management.

Interactions Required with Other Entities to Achieve Goal
	Initiator
	Flow Direction
	Receiver
	Purpose

	Mission Project OR IV&V Office Management OR TQ&E
	TO
	IV&V  Project Team
	Communicate customer satisfaction comments and feedback

	IV&V Project Manager
	TO
	Mission Project AND IV&V Office Management AND TQ&E
	Communicate changes to IV&V Project implemented to address customer feedback issues

	IV&V Project Manager
	TO
	Appropriate NASA IV&V manager
	Communicate changes to IV&V Facility components external to the IV&V Project required to address customer feedback issues

	IV&V Project Manager
	TO
	IV&V Facility Knowledge Management
	Document Success Stories and IV&V Value Evidence Statements for future use


3.2.7 The IV&V Project utilizes performance, quality and lessons learned data to improve IV&V within the Projects

Throughout the project, the Project Manager (PM) collects, analyzes and communicates metrics (refer to IVV12 NASA IV&V Metrics) to the IV&V Office. Metrics are performance measures for evaluating the effectiveness of performing each Work Breakdown Structure (WBS) item identified in IVV09-1, Section 6.0. Within the IV&V Office, metric measurements are established and tracked using the Performance Measurement Systems (PMS). Metrics are used for continuously improving the processes, products and services within the IV&V Office. 

IV&V Projects document lessons learned throughout the project in order to benefit current and future projects within the IV&V Office. The Facility's Lessons Learned database captures lessons learned about IV&V processes and application tools as well as general software development used within projects. The PM compiles all metrics and lessons learned to support future IV&V Heritage Reviews and closeout activities (refer to Concept for IV&V, Appendix A). The lessons learned are reviewed by the IV&V Office and Lessons Learned Board as defined in Appendix A: IV&V Products.

Project Managers review lessons learned at appropriate points within the project life cycle to improve on-going analysis tasks and management/execution of the IV&V Project.

IV&V Project Actions Required to Achieve Goal
The IV&V Project Team shall conduct a Heritage Review of the IV&V Facility's lessons learned database and other IV&V historical information sources to guide and optimize detailed planning of IV&V for the Mission Project.  

The IV&V Project Team shall collect task-specific performance metric information, according to the metrics collection and preparation requirements specified in IVV12 NASA IV&V Metrics or included in the relevant WBS procedures and work instructions, and record in the IV&V Performance Measurement System (PMS).

At the conclusion of WBS tasks, the IV&V Project Team prepares performance reports appropriate to the task just completed, as specified in the relevant TQ&E-provided WBS procedures and work instructions.  Lessons learned as a result of collection and report preparation of performance metrics reports shall be recorded in the IV&V Facility's lessons learned database.   The IV&V Project Team shall communicate lessons learned that are related to technical challenges encountered during IV&V analysis to IV&V R&D and ensures the problem/challenge is well understood by IV&V R&D such that solutions can be researched and developed.

The IV&V Project Team shall also collect Project-level performance metrics as specified by TQ&E.  The IV&V Project Team shall provide periodic status reports of Project-level metrics to IV&V Office Management, TQ&E, and Knowledge Management Metrics. The IV&V Project Manager shall adjust the detailed IV&V project plan as necessary to improve IV&V Project performance as reflected in the collected Project-level metrics.

The IV&V Project Manager shall include Project-level performance metrics in the final Project close-out report.  The IV&V Project Manager shall record any additional Project-level lessons learned in the IV&V lessons learned database.

Interactions Required with Other Entities to Achieve Goal
	Initiator
	Flow Direction
	Responder
	Purpose

	TQ&E
	TO
	IV&V Project
	Definitions of required metrics collections at the Project, WBS process and work instruction levels

	IV&V Project Team
	TO
	IV&V Office Management AND TQ&E AND Knowledge Management 
	Periodic reporting of required metrics and Lessons Learned

	IV&V Office Management
	TO
	IV&V Project Team
	Evaluation of reported metrics and lessons learned, and provides corrective action direction as appropriate

	IV&V Project Manager
	TO/FROM
	R&D
	Technical challenges and potential solutions


3.3 Roles/Responsibilities (expectations) of IV&V Projects

The following table lists roles involved with meeting goals assigned to IV&V Projects. These roles include internal entities (within the IV&V Project team), external entities (but internal to IV&V Project Office), IV&V Facility entities external to the IV&V Office, and NASA entities external to the IV&V Facility.
	Role
	Overview
	Responsibility

	IV&V Project Manager
	Supervises IV&V Project Team and provides feedback to Mission Projects and IV&V Office Management
	Primary responsibilities include:
- Manages execution of the IV&V project throughout the project life cycle
- Generates IPEP, MSRs, IPRs, etc.
- Manages execution of baseline scope (IPEP), schedule, communications, tasks assignments, data and artifact resources, staffing resources
- Communicates findings, issues, risks and status to IV&V Office Management and Mission Project
- Provides support to IV&V Office Management in preparation for Mission Directorate/IBA meetings
- Coordinates milestone review meeting support, including presentations
- Delegates responsibilities as appropriate to IV&V Project Team

	Analysts
	Performs validation and verification activities for the Mission Project.
	Primary responsibilities include:
- Performs analyses in compliance with standards and processes provided from TQ&E
- Completes task assignments according to PM-provided schedule
- Complies with artifact special handling special requirements
- Generates technical issues, observations, findings, reports, risks, and other analysis work products
- Communicates with the IV&V PM, other analysts, Mission Project
- Supports project team meetings, milestone reviews, technical training

	IV&V Project Artifact Custodian
	Maintains Mission Project artifacts
	Primary responsibilities include retrieving and maintaining Mission Project artifacts using the appropriate repository tool. 

	IV&V Project Team
	Consists of IV&V Project Manager, analysts and other personnel
	Provides a consolidated effort to meet goals/objectives for the IV&V Project

	IV&V Office Management includes IV&V Office Lead
	Supervises all IV&V Project
	Primary responsibilities include:
- Generates the initial RBA for missions proposed for IV&V in support of the IV&V Facility's PBRA for review by HQ Mission Directorate/IBA
- Provides project charter, initial resources and Mission Project POC to IV&V PM
- Authorizes IV&V PM to initiate IV&V work on Mission Project
- Reviews monthly project status, work products, metrics and provides relevant feedback to IV&V Project Team
- Reviews, provides feedback and approves IPEP

	IV&V Office Management includes IV&V Office Deputy
	

	IV&V Program Analyst
	Monitors and reports IV&V Project costs and budgets
	Primary responsibilities include:
- Coordinates development of integrated IV&V Project schedules for purposes of IV&V Office cost projections
- Reviews Contractor cost performance reports, identifies variances from projected costs, and communicates to IV&V Office Lead

	Project Resource Manager
	Oversees resources for IV&V Projects and reports to IV&V Office  Deputy
	Primary responsibilities include:
- Maintains skills and capabilities matrix of all resources available to work on IV&V Projects
- Reviews project status, IPEP, scope and schedule
- Provides resources to IV&V Projects
- Forecasts staffing requirements of IV&V Projects

	Mission Project Point of Contact (POC)
	Interacts with IV&V Project Team
	Primary responsibilities include:
- Facilitates Mission Project review and concurrence with IPEP
- Provides Mission Project schedule (artifact delivery/completion plans, milestone reviews, etc.)
- Coordinates Mission Project artifact delivery to IV&V
- Coordinates IV&V analysis work product delivery to Mission Project management and development personnel
- Provides analysis work product feedback to IV&V Project Team
- Attends/supports  status meetings with the IV&V Project, and coordinates participation of other Mission Project staff

	Technical Quality Excellence (TQ&E) Lead
	Oversees standards and processes within the IV&V Facility
	Primary responsibilities include:
- Deploys proven standards and processes (WBS, etc.) to IV&V Projects
- Provides feedback to IV&V Projects based on analysis work products reviewed by TQ&E personnel
- Supports work product peer reviews

	Research & Development (R&D) Lead
	Oversees research and development tasks within the IV&V Facility
	Primary responsibilities include:
- Provides results of research to IV&V Projects
- Responds to requests from IV&V Projects to implement research beneficial to IV&V Facility

	Software Application Tools (SWAT) Lead
	Oversees software application tools  within the IV&V Facility
	Primary responsibilities include:
- Provides training for analysis tools to IV&V Projects
- Responds to requests from IV&V Projects to develop, implement, and apply analysis tools

	Contractor Management
	Oversees resources for contractor personnel
	Primary responsibilities include:
- Interacts with IV&V Resource Manager to supply qualified personnel to meet IV&V Project staff requirements
- Manages charge authorization for resources, staffing and task assignments, cost control accounts
- Communicates contractor performance data to IV&V Office Management and Facility Management


3.4 Project Structure Guidelines

This section is intended to provide guidance to IV&V Project Managers in structuring their IV&V Project teams so as to best ensure satisfaction of IV&V Project goals as defined in this concept document.

It is advisory in nature, not prescriptive; no two IV&V Projects will be organized the same way, just as no two NASA Mission Projects are structured the same.  However, the content of this section should prove useful in reducing the time needed to establish IV&V Projects and commence productive IV&V analyses.

IV&V Project Structure Guidelines

· Assumptions

· Interactions between the IV&V Project, the IV&V Office, and entities external to the IV&V Office are defined relative to the goals the interactions are required to support. 

· An IV&V Project Manager has the latitude to organize/assign the responsibilities centric to a given project 

· Caveat – certain responsibilities must be performed by the IV&V PM
· A given IV&V project is composed of two primary responsibilities – a Project Manager and his/her support team (analysts, IV&V paraprofessionals, subject matter experts, etc.)

· Contractor Management provides input and resources to an IV&V Project but is not a part of the team composition 
· Description

Ultimate responsibility for success of the project is the responsibility of the IV&V Project Manager.

The structure of a given IV&V project is dependent on the phase of the IV&V Project, where the Mission Project resides in the development lifecycle, the available resources of the IV&V project, and the various strengths of its team members.

The structure of an IV&V project should remain flexible, and responsibilities may need to shift throughout the course of a given project.

‘Typical IV&V project’ structure by phase:

· Initialization

During the initialization phase the initial project assignments are made and the formulation of the structure of a given IV&V Project takes place.  Full resource allocation to the new IV&V Project will be deferred until resource needs are established in the planning phase and the IV&V Project reaches the execute phase; therefore, limited resources may be available to augment the IV&V Project Manager’s responsibilities during this phase.  

The IV&V Project Manager is responsible for establishing the mission contact, obtaining relevant artifacts needed to support the heritage review, and leading the performance of the heritage review.  However, there may be tasks within the performance of these responsibilities which the IV&V Project Manager may require analyst support; such as – review of project concept documentation and other artifacts to support the heritage review, participating in the heritage review, etc.

· Planning

During the planning phase the primary goal is the establishment of the scope and rigor for the IV&V Project.  As with the Initialization phase, it is anticipated that full project resources will not become available until the Execute phase; however, some analyst resources will be provided to augment the IV&V Project Manager’s performance of the Planning phase activities.  The IV&V Project Manager is responsible for the performance of all Planning phase activities necessary to establish the scope for the IV&V effort, determining the appropriate set of analysis tasks to be performed on the ‘in-scope’ software, and defining resource requirements.  

In a nominal case, a IV&V Project Manager would likely employ the assistance of assigned/available analysts to support the performance of these activities as well as the generation of the necessary outputs (e.g. RBA, schedule, IPEP, etc.).  

There may be cases where certain tasks must be performed by the government (e.g. resource estimating); however, in other cases it would be advantageous to the IV&V Project Manager to leverage the domain expertise of analysts to aid in the performance of the Planning phase activities (e.g. evaluation of detailed system documentation to update RBA, determining appropriate scope and associated tasks, etc.).  

· Execute (and Review)

The Execute (and Review, treated here as a single unit) phase of an IV&V Project constitutes the implementation of IV&V efforts on a given project under the leadership of an IV&V Project Manager and directed by the output of the Planning phase.  

Internal to the IV&V Project team, a complex set of interdependent analysis and management tasks must be performed to ensure that the IV&V work performed in support of the Mission Project is performed consistent with IV&V Office guidelines and fulfills the scope and technical rigor expectations established in the planning phase.   

During the Execute phase the analyst resources necessary to implement the IV&V efforts planned in the IV&V Project Technical Approach will nominally be dynamic given the Mission Project's current location in its development lifecycle; however, the activities necessary to manage and perform IV&V efforts throughout the Execute phase will generally remain consistent.  

It will be the responsibility of the IV&V Project Manager to determine the appropriate delegation of responsibility throughout the Execute phase and this assignment of responsibility will be a function of project size and scope, the IV&V Project Manager’s availability, available analyst resources, required analyses, and relevant management activities.  

There are certain responsibilities that the IV&V Project Manager will be expected to retain (e.g. management of resources, ownership of the IV&V Project schedule, performance of IPRs, presentation at major milestone reviews, etc.); however, there will be responsibilities that the IV&V Project Manager may deem necessary/appropriate to delegate to one or more analysts (e.g. TIM review, TIM resolution, aiding IPR generation, aiding milestone review presentation development, handling certain interfaces with the Mission Project, etc.).  Given the dynamic nature of this phase, it will be necessary for the IV&V Project Manager to remain flexible in the assignment of responsibilities.

· Close-out

Following the completion of the Execute phase the IV&V Project will enter the Close-out phase.  The primary goal of the Close-out phase is to document the performance of the previous phases in an IV&V Project Final Report and prepare all project documentation for archival.  

Given the breadth of this task, and depending on the size and scope of the IV&V Project, the IV&V Project Manager may require the assistance of analysts to complete the generation of the Final Report.  The Final Report will be comprehensive across the IV&V Project and may require incorporation of Mission Project expectations/requests.  

Following the successful completion of the Close-out phase all work on the IV&V Project will be considered complete. 

The following table lists staffing levels and responsibility assignments per IV&V Project phase, for three categories of IV&V Project size (arbitrarily named Small, Medium and Large).  Note that some staffing may be part time (TQ&E Member, for example).  

	
	
	IV&V Project Phase
	
	
	

	
	
	Initialization
	Planning
	Execute/Review
	Close-out

	Project Size
	Small
	Project Manager 
TQ&E Member
Senior analyst/engineer
	Project Manager 
TQ&E Member
Senior analyst/engineer
	Project Manager 
TQ&E Member (part-time)
SWAT Rep (part-time)
IV&V Paraprofessional (part-time)
Pool of 1-4 analysts/engineers including:
- Senior analyst/engineer
- Domain SMEs (dynamic)
- Junior analysts/engineers
	Project Manager 
TQ&E Member (part-time)
IV&V Paraprofessional (part-time)
Senior analyst/engineer

	
	Medium
	Project Manager 
TQ&E Member
Senior analyst/engineer (1-2)
	Project Manager 
TQ&E Member
Senior analyst/engineer (1-2)
	Project Manager 
TQ&E Member (part-time)
SWAT Rep (part-time)
IV&V Paraprofessional (part-time)
Pool of 5-8 analysts/engineers including:
- 2+ Senior analyst/engineer
- Domain SMEs (dynamic)
- Junior analysts/engineers
	Project Manager 
TQ&E Member (part-time)
IV&V Paraprofessional (part-time) 
Senior analyst/engineer

	
	Large
	Project Manager 
TQ&E Member
Senior analyst/engineer (2)
	Project Manager 
Deputy Project Manger 
TQ&E Member
Senior analyst/engineer (2)
	Project Manager 
Deputy Project Manager
TQ&E Member (part-time)
SWAT Rep (part-time)
IV&V Paraprofessional (part-time)
Pool of 9+ analysts/engineers including:
- 4+ Senior analyst/engineer
- Domain SMEs (dynamic)
- Junior analysts/engineers
	Project Manager 
TQ&E Member (part-time)
IV&V Paraprofessional (part-time)
2 Senior analyst/engineer

	
	
	
	
	
	

	
	
	PM Responsibilities:
	PM Responsibilities:
	PM Responsibilities:
	PM Responsibilities:

	
	
	Lead Heritage Review
	Ownership of all products (IPEP, PBRA, Schedule, Resource Estimates, Etc.)
	Ownership of all products (IPEP, PBRA, Schedule, Resource Estimates, Etc.)
	Ownership of all products (IPEP, PBRA, Schedule, Resource Estimates, Etc.)

	
	
	
	
	PMER Inputs
	Establish Final Report Expectations

	
	
	Delegatable Responsibilities:
	Delegatable Responsibilities:
	Present IPRs
	Delivery of IV&V Final Report

	
	
	Identify potential relevant IV&V Products
	Generation of resource estimates 
	Attend MSRs/QSRs/Bi-Monthlies
	Presentation at any late life-cycle reviews (SMSR/FRR)

	
	
	Identify potential issues, concerns, lessons learned that may be relevant
	Provide Input to IPEP
	Primary Interface with the Mission Project POC
	

	
	
	
	Provide Input to Schedule
	Support Mission Directorate Briefings
	Delegatable Responsibilities:

	
	
	
	Provide Input to Resource Estimates 
	Presentation at Milestone Reviews
	TIM Resolution

	
	
	
	Refine PBRA/RBA
	Lead IV&V Team Tagups
	Development of Final Report

	
	
	
	Definition of technical approach (per WBS)
	
	Assembly of all project artifacts for archival

	
	
	
	Generate list of tool/capability requirements
	Delegatable Responsibilities:
	Assembly of all IV&V Technical Reports for archival

	
	
	
	Establish list of required project artifacts
	Input to IPEP updates
	Documentation/Collection of Lesson's Learned

	
	
	
	
	Input to schedule updates
	

	
	
	
	
	Input to PBRA/RBA updates
	

	
	
	
	
	Implementation of Technical Approach
	

	
	
	
	
	Oversight/Directing Analysts
	

	
	
	
	
	Perform technical analysis per WBS
	

	
	
	
	
	TIM Generation, Review, Submission, Resolution
	

	
	
	
	
	Provide feedback to R&D and SWAT
	

	
	
	
	
	Generation of Technical Reports
	

	
	
	
	
	Develop IPR
	

	
	
	
	
	Support Development of Mission Directorate Briefings

	
	
	
	
	Documentation of Risks
	

	
	
	
	
	Manage Artifacts
	

	
	
	
	
	Input to Milestone Review Presentations
	

	
	
	
	
	Develop/distribute meeting agendas
	

	
	
	
	
	Document/distribute meeting minutes
	

	
	
	
	
	Support Mission Project Tagups
	

	
	
	
	
	Serve as a domain expert
	

	
	
	
	
	Attend Milestone Reviews (present in special cases)

	
	
	
	
	Maintain list of tools needed to support technical analysis


3.5 Project Life Cycle Phases

An IV&V project goes through five states during its life and can reenter states from time to time as warranted.  The five states are initial, planning, execution, review, and close-out states.  Figure 2 represents these states.
[image: image8.png]{Asphcable VAV products from
Recesscaured)

SRPPO .. ccsscoures) Review
e,
« P (WS scope, Schedule) 5 knowdedge

[ —

scoechnge T isson Execute

Seneasecrre |
Secommaniaion s e
+Execute Schedule
;rlze Resources et prctchesi |
«Maintain Awareness o et
+Maintain Scope
«Deliver Products
+Manage Knowledge:

1 Risks
2. Lessons Learned
3. Measures

4. Technical Challenges



Figure 2: States that an IV&V project goes through during its life.  The bulleted items either in the box or under the box (in the case of the Execute State), represent the functions that are performed while in a particular state.  Text that appears on the lines indicates criteria that are TRUE in order for an IV&V Project to transition to the next state.  For example, if an IV&V Project is in the Execute State and there is a change in the scope then the Project Manager and supporting personnel transition to the Planning State and the functions (1) scope and technical rigor; (2) resource needs; (3) IPEP are executed.
3.5.1 Initialization State

During the initialization state personnel assignments are made, communications with the mission are established and an IV&V heritage review is conducted.  A project enters this state when an IV&V Project is going to be or has the potential to become an IV&V Project.  Figure 3 is a context diagram for an IV&V Project in the INIT State.
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Figure 3: Context Diagram for an IV&V Project while in the INIT State
1. Assignments Made – The IV&V Office assigns a Project Manager (PM) and a core set of IV&V analysts (PM works with IV&V Office Resource Manager).  Ideally an IV&V Project will have a core set of analysts for the duration of the IV&V Project; however, for the init and planning states the IV&V Project will receive some percentage of the total resources needed to support the planning of the project.  A more accurate resource request can be generated during the planning state.  The IV&V Office Resource Manager and Contractor PMs are responsible for maintaining a capabilities matrix that lists the personnel assigned to IV&V Office (both NASA Civil Servants and contractor-provided) and tracks current project or work group assignments plus skills, domain expertise, and IV&V-related training completed for each individual.  Personnel are assigned to specific IV&V Projects by matching their skills and knowledge areas to the resource needs established for the Project to implement the approved Technical Approach component of the IPEP. 
2. Mission Contacts Established – PM provides an overview of IV&V to the NASA Mission and establishes means for communication (issue resolution, artifact acquisition, schedule info, etc).  PM establishes contact with Office of Safety and Mission Assurance (OSMA) representatives to gain insight into status of hazard analyses and other software assurance products.  PM acquires the mission’s milestones, objectives for the milestone, schedule information, expectations of IV&V, as well as a confirmation of the communication media to be utilized. 
3. IV&V Heritage Review –PM conducts IV&V Heritage Review to identify IV&V products (Technical Reports, Risks, Issues, Lessons Learned, etc …) from past/present missions, as well as artifacts from heritage missions that are applicable to the current IV&V Mission.  The PM will understand the expected use of those products and will document that in the IV&V Project Execution Plan (IPEP) - see Planning State.
3.5.2 Planning State

During the planning state the scope of the IV&V effort, the rigor that will be applied for the IV&V effort, total resources needed, and overall IV&V project plan are established.  An IV&V Project enters this state when it understands the IV&V products (knowledge) it can utilize, and has received the core set of resources from the IV&V Office.  Figure 4 is a context diagram for an IV&V Project in the PLANNING state.
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Figure 4: Context diagram for an IV&V Project in the Planning State
· Scope and Technical Rigor Established – the PM establishes the areas of the system under study that warrant IV&V, as well as the rigor that will be applied in executing IV&V analyses.  The PM works with Technical Quality & Excellence Group in establishing the scope and technical rigor. 
· IV&V Project Execution Plan (IPEP) Established – the PM is responsible for developing/updating the IPEP for their IV&V Project.  The contents of the IPEP are described in IMS Template T2103 and supported by NPR 7150.2A – NASA Software Engineering Requirements and includes such things as:
1. Results from the scoping exercise (includes level of rigor to be applied)

2. Results from Heritage Review, specifically the past IV&V products that will be used, as well as how they will be used, for the current IV&V Project.

3. Rationale for WBS instantiation and chosen technical approaches 

· Included in this information is the set of expectations from the NASA Mission that the IV&V team intends to satisfy without jeopardizing its independence.
4. The IV&V Project’s Technical Approach, defined as the set of WBS and supporting tasks that represent the IV&V analysis objectives  for this Mission
· Using the mission milestones, knowledge from heritage review, expectations from the NASA mission and scope and rigor to be applied, the IV&V PM is responsible for establishing the tasking to be performed on the IV&V Project

· Resources that must be used for this effort include PL, analysts assigned to the project, Technical Quality & Excellence group, and Software Assurance Tools group
· All IV&V WBS items will be performed during the course of an IV&V analysis project, unless a waiver is obtained from the IV&V Office (i.e. getting started late on a project may warrant IV&V to not verify software designs)).  Any such waiver is to be included as an appendix to the IPEP, and to be referenced in the Technical Approach section of the IPEP.
5. The PM shall develop a Microsoft Project schedule file referenced by the IPEP, containing:

· WBS and subsequent tasking needed to fulfill the WBS elements

· Tasking shall be elaborated to a level of detail sufficient to communicate the level of effort and flow of work to be accomplished

· Tasking with durations less than two weeks should be summarized at a higher “roll up” level.
· Mission Milestones

· IV&V Project Milestones (i.e. PBRA/RBA, replanning cycles for IV&V, Delivery of Technical Reports, internal IV&V formal milestone reviews that are conducted by Technical Quality & Excellence Group (e.g. periodic formal reviews))

· Level of effort estimates at the WBS level (work, duration estimates)
· Resource needs to cover the estimated level of effort
· This includes software assurance tools and domain knowledge needs that will require the software assurance tools group to support.

6. Performance measures to be used in evaluating the effectiveness of IV&V once it begins execution.  The WBS identifies standard effectiveness measures that the PM shall use and report.

7. PM provides the draft IPEP to the NASA Mission, and will work collaboratively with the Mission in dispositioning any recommendations the Mission provides to improve the IPEP.
8. PM will schedule internal reviews of draft IPEP with TQ&E and IV&V Office Management in sufficient time to accommodate implementation of required revisions prior to activation of the Plan.

9. IV&V Office Management issues approval to proceed with the IPEP as revised.
· Resource Needs established – the PM is to work with the IV&V Office Resource Manager in finalizing the resources needed (estimates from schedule, tools/training needed). The PM will receive personnel assignments from the IV&V Office Resource Manager, utilizing the IV&V Office Personnel Capabilities Matrix to ensure the PMs receive the right people for their IV&V Projects.  
1. Assignments will be made using a 6-month projection/allocation scheme.  All resources assigned to a project are to be efficiently utilized by the PM.  Every month the PM, IV&V Office Resource Manager and Contractor PMs will evaluate past monthly performance, current allocations, next month’s allocations, and any concerns in resource utilization. 

3.5.3 Execute State

Execute State:
While in the Execute State the IV&V Project is to perform the work identified in its plan (IPEP), deliver high quality products (tech quality), report to IV&V Office Management and stakeholders on IV&V progress and technical results regarding mission software, support internal technical reviews (conducted by Technical Quality Excellence Group), and perform knowledge management for their Project.
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Figure 5: Context diagram for an IV&V Project in the Execute State.
1. Perform work identified in IPEP (Schedule)

a. The PM is responsible for utilizing the assigned resources efficiently.
i. Every month the PM, IV&V Office Resource Manager and Contractor PMs will evaluate past monthly performance, current allocations, next month’s allocations, and any concerns in resource utilization.  
ii. The IV&V Office Resource Manager will provide a resource analysis report to the PMs, which includes hours charged per WBS (applied to the PLs schedule, Monte Carlo simulations for areas of concern given the current/cumulative actual hours reported data, etc.
iii. The PM uses the IV&V Office Resource Manager as an additional resource to understand and manage their IV&V plans. 
b. The PM is responsible for updating the IV&V Project’s schedule monthly, and for developing alternative plans to address likely scenarios such as budget or resource availability changes, etc. (see manage knowledge below).
c. The PM is responsible for ensuring the scope of the work is maintained consistent with the approved IPEP, and any potential changes to the scope trigger a transition of the IV&V Project to the PLANNING state for the scope changes to be readdressed.
2. Deliver high quality products

a. IV&V Products are to be reviewed by TQ&E both in-process and sufficiently prior to delivery to accommodate suggested rework.  TQ&E is to make recommendations to the PM that will improve the quality of IV&V Products.
i. A review of an IV&V product does not transition an IV&V Project into the REVIEW state.  
b. IV&V Products are approved by the IV&V Office prior to being delivered to the Mission Project (Customer).
3. Maintain awareness of progress being made

a. Monthly technical discussions with IV&V Office, TQ&E, R&D, and SWAT groups regarding progress being made (IV&V Project Schedule and Technical Results), risks, issues, products and their reviews, performance measures, etc.
b. Quarterly discussions with NASA Center and HQ stakeholders regarding what was planned to be achieved and what has been achieved, risks, and technical results to date
c. Yearly discussions with HQ’s Independent Board of Advisors (IBA)
d. Debriefs from trips to Centers or visits with customer among the team (Trip reports)

4. Support internal technical reviews – at logical places in the schedule (inserted in the schedule by the PM during the PLANNING state), reviews shall be performed by a TQ&E review panel to provide recommendations regarding the technical work being performed on the IV&V Project.  

a. These formal internal milestone reviews cause the IV&V Project to transition to the REVIEW state (see below).
b. The PM is not only responsible for supporting these reviews (supplying TQ&E-requested IV&V Project artifacts, work products, etc.), but is also responsible for implementing the recommendations that come out of the reviews, and documenting compliance with those recommendations.
5. Knowledge Management

a. Risks – The PM is responsible for identifying and managing any concerns they may have in achieving the IV&V Project’s objectives.  The NASA IV&V risk management process is to be utilized (IV&V Risk Management SLP – IVV 22)
b. Lessons Learned and Success Stories – The PM is responsible for identifying any lessons to be learned from the IV&V Project that may benefit future IV&V projects.  As such, PMs are responsible for ensuring the lessons get captured using the IV&V Facility’s Lessons Learned process (Work Instructions for IV&V Services Lessons Learned – IVV 09-4-2).   The PM is also responsible for utilizing prior lessons learned that are applicable to the IV&V Project as part of the IPEP development process (in particular, the Technical Approach section). 
c. Performance Measures – The PM is responsible for integrating the defined performance measures into their Project and using them to understand the IV&V team’s efficiency in executing tasks as well as assessing the quality of the work being performed.
d. Technical Challenges – The PM is to apprise Research and Development of the technical challenges being experienced and work with R&D to ensure the problem/challenge is well understood such that solutions can be researched and developed. 
3.5.4 Review State

Review State:
During the PLANNING state, logical points in the IV&V Project’s life are identified and formal technical reviews are planned.  The REVIEW state is entered when these reviews are scheduled by the Project Manager during IPEP development. It is at this time that the TQ&E Review Panel performs a week long review regarding what has been achieved (progress and performance measures, technical results, etc.) as well as what work is planned to be achieved by the IV&V Project. TQ&E provides recommendations to the PM and the IV&V Office regarding any improvements that can be made on the Project.  See expectations of TQ&E for further details regarding TQ&E Technical Reviews.
3.5.5 Close-out State

Close-out State:
The Close-out State is entered when either the IV&V Project completes planned IV&V analysis, or NASA cancels the Mission (or IV&V support for the Mission).  The PM is responsible for compiling all of the IV&V delivered products together to support future IV&V Heritage Reviews and other close-out activities as described in NASA IV&V SLP IVV 09-4 – Project Management. 
3.6 Assumptions

The following assumptions were noted during creation and editing of the Section 3.0 content.  They have been tested and confirmed with IV&V Office Management.

· Resources for performing IV&V analysis tasks are assumed to be available for tasking by an IV&V Office Civil Servant (role "Resource Manager").

· IV&V Projects are assumed to have been proposed, evaluated via initial PBRA analysis, and selected by OSMA for IV&V, and the IV&V Office has performed appropriate "Project Standup" actions to initiate the IV&V Project, concluding with naming the IV&V Project Manager.

· "Special Projects" requests for support of reviews for missions not currently receiving IV&V services, independent assessments, and "other" are handled at the IV&V Office level, not the IV&V Projects level, unless the IV&V Office establishes a "special projects" project with Project Manager and other components of "Project Standup" completed as appropriate.

· IV&V Projects (and IV&V Project Managers) will generally have no direct interaction with the OSMA or its IBA.  Those interactions will be handled by IV&V Office Management.

· IV&V Project Managers will have neither the responsibility nor the authority to manage budgeted costs for their IV&V Projects.  Cost budget tracking will be performed at the IV&V Office level, and /or by the Program Support Office.  [Per Jarrod Peter-Savage, 4/13/2010]

4. Technical Quality & Excellence

4.1. Introduction

Simply stated, the Technical Quality & Excellence (TQ&E) group is the quality management function for the IV&V work performed by IV&V Projects.  TQ&E maintains the central repository for IV&V Program-approved Process Assets (Standards, Guidelines, Procedures, Work Instructions, etc.).  TQ&E is responsible for coordinating and maintaining all Process Asset updates.  TQ&E is actively engaged in industry-standards and cross-agency activities that support Quality Initiatives.  IV&V Customer feedback (both internal and external) is utilized along with quality assessments to ensure the IV&V Program is meeting its objectives and providing a consistent level of technical, high quality assurance for NASA missions.
The TQ&E group within the IV&V Office is responsible for ensuring that IV&V products and services achieve and maintain a high and consistent level of technical quality and excellence.  We define Technical Quality as:

 Assurance activities, analysis and results are timely and performed on the right areas at the right time.  

And Excellence as:

Resolution of the issue leads to positive impacts of the affected target entity (system, software, component, etc.) that meets or exceeds customer expectations
The TQ&E group administers and maintains the methods necessary to provide evidence-based software mission assurance.  This team maintains and consults on IV&V processes, standards and guidelines. It is also responsible for ensuring adherence to applicable IV&V processes and standards.  TQ&E assesses the quality and consistency of IV&V results across all IV&V Projects.  TQ&E is responsible for ensuring that IV&V Projects within the IV&V Office conduct IV&V in accordance with approved guidelines and standards.  Members of the TQ&E are assigned to IV&V Projects as TQ&E representatives to provide an interface between IV&V Projects and TQ&E.  TQ&E assesses the work products of IV&V Projects and provides support for technical reviews, such as heritage reviews and high-severity issues.  TQ&E also conducts periodic TQ&E Reviews of IV&V Projects and makes recommendation to the Project Manager and to IV&V Office Management regarding the planning and conduct of the IV&V Project Execution Plan, evaluating both adherence to approved processes and compliance with relevant quality standards.  
4.2. Goals of TQ&E
TQ&E has the following goals as defined by the IV&V Office:

1. The TQ&E function maintains the PBRA/RBA processes and criteria

2. The TQ&E function continuously improves the quality of IV&V products by evaluating feedback from all sources and recommending process, standard, and guideline improvements.
3. The TQ&E function gathers, analyzes, and maintains performance data and lessons learned to improve the quality of IV&V products.
4. The TQ&E function provides a clearinghouse and configuration management of project policies, procedures, templates, and other shared documentation.

5. The TQ&E function coordinates overall project quality standards between the project manager and any internal and/or external quality personnel or standards organization.
4.2.1. Roles & Responsibilities

The TQ&E consists of members from current IV&V Staff.  Staff assigned to the TQ&E team will move between Project and TQ&E assignments over time and only a small number of members are permanently assigned to TQ&E.  This rotational duty in TQ&E allows everyone in the organization to have an opportunity to play a role in understanding and participating in assessing and improving the quality of IV&V.   Table 4-1 shows the roles and responsibilities that have been defined within the TQ&E.  These roles do not constitute individual positions. In some cases, multiple roles can be accomplished by a single staff member, while in other cases a single role may require a dedicated full-time staff member.

	TQ&E Role
	Responsibilities

	TQ&E Lead
	Identifying resource needs; defining the overall TQ&E operational plan to IVVO; managing and assigning resources; Personnel management (Coordination of resources with IV&V Office lead & Projects); Contract Deliverable review both Technical and Financial; Communication/reporting with IV&V management (IPR equivalent); Communication with the IV&V organization (IV&V Workshops, Updates during Staff meeting)

	Quality Manager
	Approves  Project Quality Assessment Plan; Schedules/Coordinates Quality Assessments; Review and approve IV&V assessments; Approve recommended changes/updates to processes; Sign-off on process and asset changes; Provide assessment summary reports to IVVO;  Reports to IVVO on TQ&E impact on IVV performance; 

	Quality Researcher
	Maintains awareness of industry best practices on quality; Periodically reviews NASA,  ESA, JAXA NPRs, Guidelines, Standards; Participate in cross-agency, industry standardization efforts; Ensures awareness occurs at the process and program level; Provide input/updates to process owners on approaches. 

	Document Manager
	Maintains configuration management (CM) of IV&V process assets;  Control access to assets; Coordinate document changes (e.g., track DCRs, assign reviewers, forward to process owner and QM);  Ensures periodic reviews of processes are conducted; 

	Records Custodian
	Maintain CM of the assessment packages;  Control access to records; 

	Assessment Team
	Communicates IV&V assessment results back to IV&V Project team; Conduct the IV&V Assessments; Develops Project Quality Assessment Plan; Conducts Product Reviews; Conducts TQ&E Reviews as scheduled in IV&V Project Execution Plans;

	Process/Asset Owners
	Create/update documents; Recommend changes/updates to processes; Evaluate/approve request for changes (DCRs); Evaluate peer review feedback; Collect and maintain process/asset and associated product performance metrics.  A Process/Asset owner can be any individual in the IV&V Organization.

	Process Reviewers
	Peer review changes (DCR results);  Peer review new documents 

	High Severity (1 & 2) Issue Review
	Expert reviews on issues; Capture LL for analysis type/methods used in discovery of issues; Cross-project issue investigation; 

	Project TQ&E Representative
	Assigned as TQ&E POC to IVV Project(s); Advises IVV PM on TQ&E Quality Objectives; Collects and communicates LL and Best Practices (to/from IVV PM and TQ&E); Provides Project Artifact and IVV Product to Assessment team; Serves on Assessment teams for other Projects;  Identifies need for assessment on Project 

	Customer Feedback Collection Manager
	Identify and seek-out sources of Customer feedback;  Utilize customer feedback to improve performance (process/product) of IV&V;  Work with customer survey team to ensure the “right” questions are being asked; 


Table 4-1 TQ&E Roles and Responsibilities

4.2.2. Goals & Approach

The goals of TQ&E are accomplished by the above defined roles in following the approaches summarized in Table 4-2 below.   Each approach identifies the tasks that must be performed to satisfy the associated goal, the TQ&E staff roles that participate in the tasks, and the actions of each staff role.

	Goal
	Approach

	1. The TQ&E function maintains the PBRA/RBA processes and criteria 
	PBRA/RBA process and criteria maintenance is achieved through the same approach used for other TQ&E processes (see above).  The PBRA/RBA processes, like all TQ&E processes, are owned by a Process Owner.  The TQ&E Lead is involved in the PBRA/RBA process because of the level of visibility of this process. PBRA/RBA process and criteria maintenance is achieved through the same approach used for other TQ&E processes - continuous performance assessment and evaluation of feedback and lessons learned, identification of improvement opportunities, development of improvements, and implementation of improvements using change control processes. The Quality Manager provides oversight/leadership to ensure that the PBRA/RBA process and criteria are periodically reviewed and maintained. Anyone can recommend changes to the PBRA/RBA process and criteria by submitting a change request to the PBRA/RBA Process/Asset Owner. The Project Representatives participate in the PBRA/RBA process and submit PBRA/RBA change requests to the PBRA/RBA Process/Asset Owner based on their experience as well as feedback from the Project Teams. Assessment Teams review PBRA/RBA products and Project Team application of PBRA/RBA processes and criteria and provide feedback and/or change requests to the PBRA/RBA Process/Asset Owner. The Quality Researcher identifies opportunities for PBRA/RBA process or criteria improvement based on review of external risk-based assessment approaches, standards, or guidelines. The PBRA/RBA Process/Asset Owner also periodically reviews customer feedback and lessons learned data to identify opportunities for PBRA/RBA process and criteria improvement. Depending on the extent and significance of the requested changes, the PBRA/RBA Process/Asset Owner either makes the changes, at his/her discretion, or submits the change requests to R&D. Once changes are made, Process Reviewers review the changes. The PBRA/RBA Process/Asset Owner updates the PBRA/RBA process and criteria based on Process Reviewer feedback.  Due to the fact that the PBRA/RBA process and criteria have Program-level significance, the TQ&E Lead approves the changes. 

	2. The TQ&E function continuously improves the quality of IV&V products by evaluating feedback from all sources and recommending process, standard, and guideline improvements.
	The TQ&E function continuously improves the quality of the IV&V products through continuous performance assessment and evaluation of feedback and lessons learned, identification of improvement opportunities, development of improvements, and implementation of improvements using change control processes. The Quality Manager provides oversight/leadership to ensure that the processes, standards, and guidelines are periodically reviewed and maintained to ensure adequate consideration of feedback and evaluation and application of feedback by the Assessment Teams, Process Asset Owners, Process Reviewers, and Project Representatives during performance of their duties. Anyone can recommend changes to the processes, standards, and guidelines by submitting a change request to the appropriate Process/Asset Owner. The Project Representatives participate in application of the processes, standards, and guidelines and submit change requests to the Process/Asset Owners based on their experience as well as feedback from the Project Teams. Assessment Teams review Project Team products and Project Team application of processes, standards, and guidelines, in consideration of customer feedback, and provide feedback and/or change requests to the appropriate Process/Asset Owners. The Quality Researcher identifies opportunities for process, standard, and guideline improvements based on review of external processes, standards, and guidelines. The Process/Asset Owners also periodically review customer feedback and lessons learned data to identify opportunities for process, standard, and guideline improvement. Depending on the extent and significance of the requested changes, the Process/Asset Owner either makes the changes, at his/her discretion, or submits the change requests to R&D. Once changes are made, Process Reviewers review the changes, and the Process/Asset Owner updates the processes, standards, and guidelines based on Process Reviewer feedback.

	3. TQ&E function gathers, analyzes, and maintains performance data and lessons learned to improve the quality of IV&V products.
	IV&V product quality is improved across projects through improvements to and application of common processes, standards, guidelines, and tools. Process/Asset Owners ensure that adequate metrics are collected and maintained to assess the performance of IV&V products, processes, standards, guidelines, and tools.  The lessons learned Process/Asset Owner maintains a lessons learned database that is populated by everyone.  Methods are improved through continuous performance assessment and evaluation of feedback and lessons learned, identification of improvement opportunities, development of improvements, and implementation of improvements using change control processes. The Quality Manager provides oversight/leadership to ensure that the processes, standards, and guidelines are periodically reviewed and maintained to ensure adequate consideration of feedback and evaluation and application of feedback by the Assessment Teams, Process Asset Owners, Process Reviewers, and Project Representatives during performance of their duties. Anyone can recommend changes to the processes, standards, and guidelines by submitting a change request to the appropriate Process/Asset Owner. The Project Representatives participate in application of the processes, standards, and guidelines and submit change requests to the Process/Asset Owners based on their experience and feedback from the Project Teams. Assessment Teams review Project Team products and Project Team application of processes, standards, and guidelines, in consideration of customer feedback, and provide feedback and/or change requests to the appropriate Process/Asset Owners. The Quality Researcher identifies opportunities for process, standard, and guideline improvements based on review of external processes, standards, and guidelines. The Process/Asset Owners also periodically review customer feedback and lessons learned data to identify opportunities for process, standard, guideline, and tool improvement. Depending on the extent and significance of the requested changes, the Process/Asset Owner either makes the changes, at his/her discretion, or submits the change requests to R&D. Once changes are made, Process Reviewers review the changes, and the Process/Asset Owner updates the processes, standards, and guidelines based on Process Reviewer feedback.  

	4. The TQ&E function provides a clearinghouse and configuration management for project policies, procedures, templates, and other shared documentation

	A clearinghouse and configuration management for IV&V process assets is achieved through adherence to the Facility’s configuration management system and access control policies, defined and implemented by Document Manager and Records Custodian as approved by the Quality Manager or TQ&E Lead. 

	5. The TQ&E function coordinates  overall project quality standards between the Project Manager and any internal and/or external quality personnel or standards organization 
	The Project TQ&E Representative coordinates an agreement with the Project Manager for each Project that defines and tailors the applicability of TQ&E goals, standards, and guidelines to the Project. 


Table 4-2 TQ&E Goals and Approaches
4.2.3. TQ&E Authority

The TQ&E has been assigned the following authority according to the IV&V Office.  Table 4-3 indicates what Roles within the TQ&E are considered the Primary Role for carrying out those duties:

	Authority
	Primary Role

	Administer process updates
	Process/Asset Owners

	Define IV&V method approval processes and Standards
	Quality Manager

	Approve IV&V method updates
	TQ&E Lead

	Review and endorse R&D plans
	TQ&E Lead

	Review and endorse IV&V method tailoring
	TQ&E Lead

	Endorse   IV&V products
	Assessment Team

	Report technical review findings to IV&V project manager
	Assessment Team

	Perform IV&V project technical review
	Assessment Team

	Participate  in heritage reviews
	Assessment Team

	Review IV&V product drafts and document findings
	Project TQ&E Rep


Table 4-3 Primary Roles for TQ&E Authority

4.2.4. Startup Activities

In addition to the activities associated with accomplishing these goals, TQ&E will need to perform several initial, one-time activities once TQ&E has been established.  Those activities are described in Table 4-4 along with the Role responsible for carrying out the activity.

	Startup Activity
	Primary Role

	Identify current set of IV&V analysis processes
	TQ&E Lead

	Understand the relationships between IV&V process and external/industry processes & standards
	Quality Researcher

	Recommend additional IV&V analysis process needs
	TQ&E Lead, Assessment Team

	Develop TQ&E assessment criteria for IV&V analysis
	TQ&E Lead, Assessment Team

	Identify TQ&E integration points within IV&V workflow (responsibilities/assignments)
	TQ&E Lead

	Define IV&V process maintenance and configuration management
	TQ&E Lead


Table 4-4 TQ&E Startup Activities
4.2.5. Interactions within the IV&V Program

The TQ&E will need to interact with other groups in the IV&V Office.  TQ&E primarily interacts with IV&V Projects to provide quality assessments and improve the quality of IV&V products.  Additional interactions with Research & Development (R&D) and the IV&V Office are expected.  Figure 4-1 indicates the points of interactions engaged by TQ&E.
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Figure 4-1  TQ&E Interactions within the IV&V Office
Appendix A: IVVO Glossary
	Term
	Definition
	Notes

	Activity
	Task
	Task is the preferred term

	Acquire
	actively come into possession of
	Useful for defining authority and responsibilities

	Administer
	manage on behalf of stakeholders using agreed upon standards and activities
	Useful for defining authority and responsibilities

	Analysis Results
	In the form of observations, issues, risks, reports - occurs during execute phase - may also include PBRA
	 

	Approve
	to accept as satisfactory
	Useful for defining authority and responsibilities

	Authorization & direction
	See Authorize; see Direct
	 

	Authorize
	sanction
	Useful for defining authority and responsibilities

	Best Practices
	The most desirable or most effective method, which becomes a standard to which other practices are compared.
	 

	Checkpoint
	REVIEW places where there is consideration on whether or not moving to the next 'step' is possible (concurrence and approval to proceed) may be in the form of a 'board' to have reps from SWAT, TQ&E, and the project team to review products… PM them takes the output from the checkpoint to the IVVO to status and request resources... can we proceed? IVVO then authorizes intent to proceed
	lifecycle relative, scheduled, NOT an audit, determine if we're going to meet our end goals

	Checkpoint feedback
	 
	 

	Checkpoint Products
	 
	 

	Checkpoint results
	 
	implies the checkpoint products are produced before the results are presented up to IVVO

	Construct
	build; make
	Useful for defining authority and responsibilities

	Control
	power to direct or regulate; to exercise restraining or directing influence over
	Useful for defining authority and responsibilities

	Direct
	to regulate the activities or course of; guide the supervision, organizing, or support of
	Useful for defining authority and responsibilities

	empirical evidence
	see concept doc
	 

	Endorse
	explicitly be in agreement with, typically as an input to an approval authority
	Useful for defining authority and responsibilities

	Evaluation 
	 
	using an existing tool in a new way

	Execute
	to carry to completion; to produce in accordance of a plan or design
	Useful for defining authority and responsibilities

	findings
	Results of performing IV&V, including observations, issues, risks
	 

	Formal Agreement
	IPEP - project executes, OIM reviews, signature cycle, work is done between project & mission - happens during planning
	 

	Goal
	A projected state that an organization intends to achieve—an organizational desired end-point
	 

	Init
	initial resources, (core group to get going), establish contact with mission, do heritage review - then proceed to planning
	 

	Initiate
	start; begin
	Useful for defining authority and responsibilities

	Inspect
	to view closely and critically
	Useful for defining authority and responsibilities

	IPEP
	 
	 

	IV&V method
	a process for performing IV&V of some type
	 

	IV&V Project Report card
	 
	 

	IV&V Staff
	Civil Servants and Contractors that perform duties in the IV&V Program.
	

	Lessons Learned
	Knowledge or understanding gained by experience, which may be positive, such as a successful test or mission, or negative, such as a mishap or failure.  Includes experience on internal and external sources.
	 

	lifecycle review
	 
	 

	Measure
	to regulate by a standard; to ascertain the measurement of
	Useful for defining authority and responsibilities

	Member of TQ&E
	integral part of the project team that collaborates with the rest of the TQ&E 'office', assigned to more than one project, communicates lessons learned etc… best practices
	 

	Milestone Review Input (MR Input)
	input given to mission for milestone review consideration
	 

	Mission; Mission Project
	NASA mission currently receiving IV&V services
	 

	Objective
	A projected state that an organization intends to achieve—an organizational desired end-point—derived from a goal
	An objective is subordinate to a goal

	Present
	to bring into the acquaintance or presence of
	Useful for defining authority and responsibilities

	Process Assessments Schedule
	 
	 

	Process Assets
	Any document, description, write-up or diagram that defines a standard, guideline, process or procedure that is used in the execution of an IV&V task. 


	

	Project artifacts
	documents, code, etc... received from the mission - can occur during any phase
	 

	Project Quality Assessment Plan
	A description of how an IV&V Project plans to support quality assessments by TQ&E.
	

	Provide
	to supply what is needed; to supply for use
	Useful for defining authority and responsibilities

	R&D feedback
	 
	 

	R&D Requests
	 
	 

	Resource
	time, materials, and effort (travel, training, budget) 
	 

	Resource needs
	 
	 

	Respond
	answer; react, to show favorable reaction
	Useful for defining authority and responsibilities

	Review
	to write a critical examination of; to view retrospectively
	Useful for defining authority and responsibilities

	Schedule updates
	 
	 

	Scope (Scoping results)
	 
	 

	Status
	meetings to discuss progress on mission/work/status in general
	 

	Sub-goal
	Objective
	Objective is the preferred term

	Task(ing)
	A part of actions which accomplish a goal or objective
	A task that does not accomplish a goal or objective does not add value

	Technical Assessment
	Mid-analysis review, conducted by TQ&E at logical analysis transition points scheduled by the IV&V PM (per TQ&E guidelines), to review technical results to date and the planned technical approach for performance and quality improvements
	Findings from Technical Assessments (Reviews) require response from IV&V PM, which response is considered by IVVO Management in approving continued work per the planned technical approach

	Technical expertise needs
	When a project needs specific technical expertise
	may happen between execute and review - every iteration of lifecycle review

	Test Lab (ITC)
	 
	Where does it fit? SMA group or under IV&V Tools?

	Tool Migration
	When R&D determines a tool is usable and needs implemented
	 

	Tool Request
	 
	 

	Tool resource needs
	 
	 

	Tool Support
	 
	 

	TQ&E Review Board
	A team of 2-3? Persons to perform a technical assessment for an IV&V Project
	These technical assessments will occur per the IV&V Project schedule, and require a week to perform

	WBS
	 
	 

	Work Approach(es) (methods)
	 
	 

	Work Product feedback
	 
	TQ&E perform analysis on checkpoint products but don't have authority to approve next step… from project to TQ&E, then from TQ&E back to the project and up to the IVVO checking off on the products


� PMO refers to the Program Management Office functions of the Office of the Director


� PMO refers to the Program Management Office functions of the Office of the Director


� For missions that are funding the IV&V work, a formal agreement may be needed if that customer wishes to have one.  If they do then we can work it directly with them, if they don’t then our IPEP will serve as an agreement.
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