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IV&V Project Execution Plan (IPEP) Structure

The purpose of the IPEP is two-fold.  First, it is to communicate IV&V interactions, interfaces, roles and responsibilities, technical products, and reporting methods with the Project.  Second, the IPEP serves as the operational document for the IV&V efforts.  The IPEP is prepared and maintained by the IV&V Project Manager (PM).  The IV&V PM coordinates the creation and maintenance of this document with affected individuals and organizations (within the NASA IV&V Program as well as with the Project).

The IPEP is divided into two major parts:  the body of the document and its appendices.  The sections within the document body focus generically on the “rules of engagement” that will be followed by the IV&V Team and the Project over the course of the Project lifecycle.  Specifically, it includes the basic tenets for an agreement between the IV&V Team and the Project, including the roles and responsibilities, communications paths, and artifacts anticipated to be shared between the organizations.  It is expected that these data are rather static and, once agreed upon, will not change much, if at all. 

The appendices of the document focus more on the fiscal year (FY) activities for the IV&V efforts.  The appendices contain data that are more dynamic in nature and are expected to change over the course of the Project’s lifecycle.  The appendices include the Heritage Review Results, Portfolio Based Risk Assessment (PBRA) data and subsequent Risk Based Assessments (RBA), IV&V coverage data, and detailed information for each planned execution year (including items such as IV&V goals/objectives, required resources, schedule and risks).

The IPEP may be tailored as necessary by the IV&V PM with IV&V Office Management approval. 

Purpose of the IPEP Template

The IPEP Template is designed to provide the following:
1. A standard outline and format for IPEPs such that reviewers, approvers, and users of the document know where to find information
2. Standard text that is used in all or most IPEPs

3. Differentiation of standardized text and formatting from tailored text and formatting.  This speeds up the NASA IV&V Program review and approval process because only differences from standard text need to be scrutinized.

4. Guidance and best practices that provide those who generate or update IPEPs with tailoring guidance and section content guidance

IPEP Template Conventions

Different styles of text are used in this template:

1. <Text included in angled brackets>
This text represents Project-specific information to be provided and/or adjusted for;   examples are <IV&V Liaison/Point of Contact> for a particular role on the Project.

2. {Red italic text in braces}

This text is guiding or explanatory in nature.  It is intended to be a heads-up and provide guidance regarding section content, content format, tailoring, possible sources and locations of information, and suggestions for filling in each section.  This text should be removed before the IPEP is submitted for review/approval.

3. Normal Text

Text that appears normal (i.e., not highlighted or italicized) is intended to be common among all Projects.  This is standard text that should be copied verbatim into the IPEP, unless Project-specific information should be inserted.  If you think that the text is not accurate for your Project, you may propose a change and provide rationale to those who review and approve the document.
Depending on how the template format and content are adjusted to meet Project needs, the IPEP author may need to adjust the following:

· Numbering of the tables in the IPEP  
· Additional acronyms in Appendix D 

· The table of contents 
The author shall incorporate version numbering to all versions of the IPEP for their Project.  All draft versions of the IPEP shall be marked as “DRAFT” in the footer.  The initial version of the IPEP shall have a version number of 1.0; the version number shall be updated by one (e.g., Version 2.0) based upon subsequent updates to the IPEP on a FY basis.  Any revisions made to this IPEP during the year (e.g., during mid-year rebaseline efforts) shall result in an update to the number to the right of the decimal (e.g., Version 1.1).   

{Page intentionally left blank.

Template begins on the following page.}
<Project name> 

Independent Verification and Validation (IV&V) 

Project Execution Plan (IPEP)
Fiscal Year <fiscal year>
DOCUMENT COORDINATION and APPROVALS 

{From an external perspective, this section captures the various signatures of all individuals who are obligated/committed to provide support/service/artifacts across the interface between IV&V and the Project. Tailor/update the listing of external signatures as applicable.  For instance, if SMA or SQA personnel are expected to provide something, please include them on the signature list.  The same would go for other entities that might be sought for contribution}
This is Version 1.0 of the <Project name> IPEP.  Changes to the body of this document (Sections 1-4) will trigger an increase in the version number (i.e., Version 2.0) and subsequent review/approval and concurrence by all entities listed below.  This IPEP will be revisited and updated as necessary on a semi-annual basis.  At a minimum, a new version of this IPEP will be published each fiscal year and the version number will be increased by one (e.g., Version 2.0).  Any revisions made to this IPEP during the year will result in an update to the number to the right of the decimal (e.g., Version 1.1).  Draft versions of the IPEP will be marked as “DRAFT.”  
PREPARED:
DATE:___/___/___

<IV&V PM Name>, NASA IV&V Project Manager
APPROVED:
DATE:___/___/___

<IV&V Office Lead Name>, NASA IV&V Office Lead (Acting)
CONCURRED BY*:
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<Project Name> Project IV&V <Liaison/Point of Contact>

DATE:___/___/___

<Project Name> Project Manager
* Indicates concurrence with Sections 1-4 of the IPEP.
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1 Introduction
1.1 Document Organization
The IPEP is divided into two major parts:  the body of the document and its appendices.  The sections within the document body focus generically on the “rules of engagement” that will be followed by the IV&V Team and the <enter Project name> Project over the course of the Project lifecycle.  Specifically, it includes the basic tenets for an agreement between the IV&V Team and the Project, including the roles and responsibilities, communications paths, and artifacts anticipated to be shared between the organizations.  It is expected that these data are rather static and, once agreed upon, will not change much, if at all. 

The second part of the document, the appendices, focuses more on the fiscal year activities for the IV&V efforts.  The appendices contain data that are more dynamic in nature and are expected to change over the course of the Project’s lifecycle.  The appendices include the results of the IV&V Heritage Review, IV&V Portfolio Based Risk Assessment (PBRA) data and subsequent Risk Based Assessments (RBA), IV&V coverage data and detailed information for each planned execution year (including items such as IV&V goals/objectives, required resources, schedule, and risks).
From this point forward, the <Project name> Project will be referred to as “the Project.”  
1.2 Document Purpose

The purpose of this IPEP is two-fold.   First, it is to communicate IV&V interactions, interfaces, roles and responsibilities, technical products, and reporting methods with the Project.  Second, the IPEP serves as the operational document for the IV&V efforts.  The IPEP is prepared and maintained by the IV&V Project Manager (PM).  The IV&V PM coordinates the creation and maintenance of this document with affected individuals and organizations (within the NASA IV&V Program as well as with the Project).
In signing the document, Project personnel understand that their concurrence signature reflects the agreements identified within the body of the document, excluding the appendices.  Signatures of NASA IV&V personnel reflect their understanding of the entire document, appendices included.

This IPEP will be in effect from the signing thereof until completion of the IV&V efforts for the Project or until terminated at the request of the NASA IV&V Program or the Project.  
1.3 Intended Audience

{This section should be tailored to each individual Project.  The "audience” in this section will reflect who is on the signatory page and on Figure 3-1, the IV&V – Project Interfaces diagram}.
The intended audience of this document includes entities within the NASA IV&V Program as well as within the Project.  Entities within the NASA IV&V Program include the NASA IV&V Program Manager and IV&V Office Management.  Entities within the Project that this IPEP is intended for include the Project Manager, IV&V <Liaison/Point of Contact (POC)> and Chief Safety Officer (CSO). {Tailor out any aforementioned text if not applicable.}
2 IV&V Overview
2.1 IV&V Goals and Objectives

{This section describes at a high level what the IV&V efforts are trying to accomplish overall for the mission.  Specific goals and objectives for each of the fiscal years are identified in the appendices}.
The IV&V Team will conduct independent, goal-based validation and verification analysis to ascertain goodness of product for the Project’s system software.  Validation-related analysis will allow the IV&V Team to evaluate Project development artifacts to ensure that the right behaviors have been defined in the artifacts.  The right behaviors are those that adequately describe what the system is supposed to do, what the system is not supposed to do, and what the system is supposed to do under adverse conditions.  The validation-related analysis being performed will strive to ensure that the system software performs to the user’s needs under operational conditions.  Verification-related analysis will allow the IV&V Team to determine whether the products of each development activity fulfill the requirements or conditions imposed by a previous development activity.  
2.2 IV&V Approach

The IV&V Team functions technically, managerially, and financially independent of the Project.  The IV&V approach will consist of validation- and verification-related analysis.  Validation and verification are described further below, including the artifacts generally required for specific analysis objectives.  For additional information regarding validation- and verification-related analysis, see IV&V 09-1, Independent Verification and Validation Technical Framework.

2.2.1 Validation

Specific analysis that the IV&V team performs includes requirements validation and test design validation.  To perform this analysis, the IV&V Team typically needs to acquire the following Project artifacts:  operational concept documentation, system and software requirement documents and interface requirements documents (IRDs) at various levels of the requirements hierarchy, interface control documents (ICDs), requirements traceability-related data, safety-related data (hazard analysis, critical items listing, Failure Modes and Effect Analysis [FMEA]/Failure Mode Effects and Criticality Analysis [FMECA] data, etc.), and test plans and test cases at various levels of the testing hierarchy.  For the IV&V efforts, the IV&V Team anticipates that the artifacts such as those defined in Table 2-1 are necessary to support validation-related analysis.  Typical outputs of validation-related analysis include requirements validation analysis reports, test design validation analysis reports, observations, issues, and risks.  See Section 4 for additional information on these products.  {Please modify the data in this table to reflect the targeted artifacts for your Project/characteristics of your Project.}
Table 2-1:  Project Targeted Validation Artifacts

	Artifact Name
	Need/Applicable Analysis

	Operations Concept Document/Data
	SRM Development

	Early concept/design review documentation/data
	SRM Development

	Level 1 requirements 


	SRM Development

	Mission Requirements Document
	Requirements Validation

	Spacecraft Element Requirements Document
	Requirements Validation

	Software Requirements Document
	Requirements Validation

	Interface Requirements Documents
	Requirements Validation

	Traceability Related Data (L2 – L5)
	Requirements Validation

	Hazard Analyses (PHA, FTAs, etc.)
	Requirements Validation

	System Test Plan
	Test Design Validation

	System Test Cases
	Test Design Validation

	Build Level Test Plan
	Test Design Validation

	Build Level Test Cases
	Test Design Validation

	Integration Test Plans
	Test Design Validation

	Integration Test Cases
	Test Design Validation

	Traceability related data (showing traceability from requirements to test cases)
	Test Design Validation


2.2.2 Verification

Specific analyses that the IV&V Team performs include architecture, design, and implementation analyses.   To perform these analyses, the IV&V Team typically needs to acquire the following Project artifacts:  architecture description documentation/data, design documentation and associated models, design review materials, source code, test results (at various levels), and traceability-related data. For IV&V efforts, the IV&V Team anticipates that the artifacts defined in Table 2-2 are necessary to support verification analysis. Typical outputs of verification-related analysis include software architecture analysis reports, software design verification analysis reports, implementation analysis reports, observations, issues, and risks.  See Section 4 for additional information on these products.

{Please modify the data in this table to reflect the targeted artifacts for your Project/characteristics of your Project.}
Table 2-2:  Project Targeted Verification Artifacts

	Artifact Name
	Need/Applicable Analysis

	Architecture Description Documentation/Architecture Diagrams/Data
	Verify Software Architecture

	Software Design Documentation
	Verify Software Architecture, Verify Software Design

	Software Design Models
	Verify Software Design

	Source Code
	Verify Implementation

	Software Build delivery/release packages/Version Description documentation/data
	Verify Implementation

	Test results (at varying levels including build level, integration level and system level)
	Verify requirements implementation

	Discrepancy reports from test activities
	Verify requirements implementation

	Traceability related data (showing traceability from requirements to design – to code to test)
	Verify Software Design, Verify Requirements Implementation


2.3 IV&V Scope / Coverage

The IV&V Team utilizes the PBRA process and other lower-level risk-based assessment efforts as the means to prioritize and optimize IV&V resources.  The PBRA process assesses the top-level capabilities of the system, for which software contributes, in terms of impact of a limitation (defect) and likelihood of a limitation.  The result of this assessment is an overall rating for each capability that is mapped against a 5x5 risk matrix that is used to prioritize the IV&V efforts (across the NASA IV&V Program as well as within a particular IV&V Project).  The IV&V Team will share PBRA results/assessment ratings with Project and Agency stakeholders.  Input and feedback on this data from the Project is encouraged.  The IV&V Team will revisit the PBRA results and assessment ratings for the Project every six months (or more frequently, if warranted), and any changes to this data will be communicated to the Project.  PBRA results for these IV&V efforts are contained in Appendix A.  For additional information on the PBRA process, see S3106, PBRA Process.  
In addition, to better communicate where IV&V is being performed on a mission, the IV&V Team will also provide and communicate IV&V coverage data to the Project and Agency stakeholders. IV&V coverage data also identifies where safety and mission critical software is for the Project.   Additional information on IV&V coverage and associated results for these IV&V efforts can be found in Appendix B.
3 Roles, Responsibilities and Interfaces

To facilitate successful execution of the IV&V efforts as described in this plan, various roles, responsibilities, and interfaces are maintained.  These roles and responsibilities can be described in terms of personnel within the NASA IV&V Program and personnel within the Project.  The subsections below describe these roles and responsibilities.  Figure 3-1 depicts the interfaces associated with these roles.

{The generalized diagram in Figure 3-1 should be tailored/modified to reflect the established/preferred interfaces for your Project and reflect the characteristics of your Project.  Also, update Section 3.3 Project-related text below if additional Project personnel (SMA, etc.) are on the signature page of the IPEP and/or have any role/responsibility pertaining to the IV&V efforts.} 
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Figure 3-1 – IV&V Team and Project Interfaces

3.1 IV&V Program

3.1.1 Research Support

The NASA IV&V Program conducts research in various areas that directly contribute to the effectiveness of IV&V.  NASA IV&V researchers require actual Project data to accomplish realistic research.  All Project data will be closely protected and not released outside the NASA IV&V Program and its research contractors.  No proprietary or export-controlled Project data will be used to support NASA IV&V research unless there is a non-disclosure agreement in place between the NASA IV&V researchers and the owner of the proprietary data.  Any such authorized use of Project data will be in compliance with all United States export control laws and regulations.  The Project agrees that non-proprietary, non-export-controlled, non-SBU Project data may be used to support software IV&V-related research.  The NASA IV&V Program agrees that any related research will not affect Project or subcontractor personnel or resources.  The NASA IV&V Program agrees not to publish or allow publication of any research document that can be referenced back to the Project without specific, prior written approval of the PM.
3.1.2 IV&V Metrics Support

The NASA IV&V Program strives to ascertain the value and effectiveness of the IV&V efforts.  Some of these efforts require the comparison of software issues (discrepancies) identified by IV&V and software issues identified by the Project, as well as ascertaining post-launch software anomalies. The IV&V Team may request data from the Project in support of these efforts.  The Project, subject to the IV&V <Liaison’s/POC’s> discretion, will provide access to the data, or the actual data necessary to support these efforts.  The IV&V PM will work with the IV&V <Liaison/POC> to identify the specific data of interest, but it is expected that this data will be of the following nature:

(a) Software issues:  description of the software issues identified by the developers, including issue type, phase introduced, phase found, relevant Computer Software Configuration Item (CSCI), severity of issue, and efforts to fix if available and 

(b) Post-launch software anomalies:  description of the software issue, overall impact, relevant CSCI, root cause/contributing cause, associated fix/resolution to the defect/anomaly.

Access to the data can be in the form of access to Project/developer problem reporting systems, post-launch anomaly tracking systems or via periodic reports delivered to the IV&V PM.  Any access to existing systems would be on a non-interfering basis to minimize impact to the Project.

3.2 IV&V Team

{Modify/tailor the text below to include a Deputy IV&V PM, etc. to reflect the organizational structure for your Project; ensure that the text below is consistent with the data in Figure 3-1.}
Primarily, the IV&V Team consists of an IV&V PM, a Technical Quality & Excellence (TQ&E) representative, and an analyst group.  
The IV&V PM serves as the primary interface with the Project in support of the IV&V efforts.  The IV&V PM is responsible for the overall leadership and direction of the IV&V efforts.  The IV&V PM is responsible for establishing the goals and objectives of the IV&V efforts, performing the PBRA and subsequent RBAs, performing project management, tracking and oversight, and conducting risk management of the IV&V efforts.   The IV&V PM is responsible for ensuring that the commitments with the Project as defined in this plan are met.  

The IV&V project TQ&E representative is responsible for supporting the IV&V PM and overall IV&V efforts from a technical quality perspective.  Specifically, the TQ&E representative is responsible for assisting the IV&V PM in establishing the technical scope and analysis rigor of the IV&V efforts and ensuring that the proposed analysis is appropriate and feasible given the characteristics of and maturity of the software development efforts.  

In addition, the IV&V Team is supported by IV&V analysts that perform validation- and verification-related analysis.  At times and at the request/direction of the IV&V PM, the IV&V analyst(s) may interface with the Project.  

3.3 Project Personnel

{Modify/tailor the text below to reflect the organizational structure and roles/responsibilities that have been established and/are applicable for your Project/development Project personnel; ensure that the text below is consistent with the data in Figure 3-1}.
The Project will provide an IV&V <Liaison/POC> for formal interactions between the IV&V Team and the Project. The Project IV&V <Liaison/POC> will facilitate the IV&V tasks to be performed through coordination between Project personnel, the Project’s Safety and Mission Assurance (SMA) personnel, the development leads and the IV&V PM.  
The Project will provide the IV&V Team the necessary interfaces, Project development data/documentation, and any other negotiated resources to perform the IV&V tasks.  The Project will provide such data/documentation as the information is made available to the Project teams.  The Project will provide draft and final versions of IV&V-requested development artifacts.  It is expected that many of the development artifacts necessary to perform the IV&V analysis will be formal deliverables.  However, in some cases non-deliverable or informal documentation (e.g., Software Development Folders, etc.) may be needed to support the IV&V analysis.  In such cases, the Project IV&V <Liaison/POC> will make these items available on a case-by-case basis after taking into consideration various factors including but not limited to overall impact on the Project. While not required, electronic access to Project data/artifacts is preferred (e.g.  requirement tracing tools and databases, issue tracking systems, document repositories, etc).  
The Project, through the IV&V <Liaison/POC>, is responsible for working with the IV&V Team to resolve issues/risks identified by the IV&V Team. 

The Project, through the IV&V <Liaison/POC>, will support the research and metrics support related initiatives as described above. 

For these IV&V efforts, applicable contact information is identified in Tables 3-1 and 3-2 below.

Table 3-1 – IV&V Team Contact Information

	NASA IV&V Program

	Position
	Name
	Contact Information

	NASA IV&V Director 
	<Director Name>
	<Director contact phone number>
<Director contact email address>

	NASA IV&V Deputy Director 


	<Deputy Director Name>
	<Deputy contact phone number>
<Deputy contact email address>

	IV&V Office Lead
	<IV&V Office Lead Name>
	<IV&V Office Lead contact phone number>
<IV&V Office Lead contact email address>

	IV&V Office Deputy Lead 
	< IV&V Deputy Lead Name>
	<Deputy contact phone number>
< Deputy contact email address>

	IV&V Project Manager
	<IV&V PM Name>
	<PM contact phone number>
<PM contact email address>

	IV&V Deputy Project Manager {if applicable}
	<IV&V Deputy PM Name>
	<Deputy contact phone number>
<Deputy contact email address>


Table 3-2 – Project Contact Information
	Project

	Position/Role
	Name
	Contact Information

	Project Manager
	<PM Name>
	<PM contact phone number>

<PM contact email address>

	IV&V <Liaison/Point of Contact>
	<IV&V Liaison/ POC Name>
	<POC contact phone number>

<POC contact email address>

	Chief Safety Officer {if applicable}
	<CSO Name>
	<CSO contact phone number>

<CSO contact email address>

	Software Quality Assurance (SQA) Representative {if applicable}
	<SQA Rep. Name>
	<SQA contact phone number>

<SQA contact email address>

	Software Development Lead {if applicable}
	<SDL Name>
	<SDL contact phone number>

<SDL contact email address>


4 IV&V Products and Communication/Reporting Methods
The IV&V Team generates various products and utilizes various communication/reporting methods throughout the lifecycle. The subsections below describe the IV&V products and associated communication/reporting methods further.

4.1 IV&V Products

4.1.1 Analysis Reports

Over the course of the lifecycle, the IV&V Team may generate analysis reports that document the results of the analyses performed.  These reports will typically describe what the IV&V Team analyzed (Project artifacts), a high-level description of the process/approach and tools used (if applicable), and associated results.  The IV&V Team will forward the analysis reports to the Project as defined in Table 4-1.  

{Tailor the data in this table to reflect what analysis reports you expect to provide to the Project as well as the requirements for delivery (if any) based on customer discussion.}
Table 4-1:  IV&V Analysis Reports
	Product Name
	Recipient
	Delivery Date / Updates

	Software Requirements Analysis Reports
	IV&V <Liaison/POC> 
	60 (tbr) days after baselined software requirements provided to IV&V 

	Software Design Analysis Reports
	IV&V <Liaison/POC> 
	60 (tbr) days after baselined software design is provided to IV&V

	Software Build Analysis Reports
	IV&V <Liaison/POC> 
	60 (tbr) days after build content/artifacts are provided to IV&V

	Software Test Analysis Reports
	IV&V <Liaison/POC>
	60 (tbr) days after Test artifacts provided to IV&V


4.1.2 Lifecycle Review Presentations

Throughout the lifecycle, the IV&V Team supports formal Project lifecycle/milestone reviews (e.g., the Preliminary Design Review [PDR], etc.) by providing information that portrays the status of IV&V efforts, including overall goodness of product data, at the time of the review.  At a minimum, and as required by the Chief SMA Officer, the IV&V Team will present status of the IV&V efforts and associated recommendations at the Safety and Mission Success Review (SMSR). 

4.1.3 Observations
An observation is a type of output from an IV&V analysis task.  An observation represents a   potential limitation identified within a development artifact that is informally communicated to the Project.  Observations may be used when sufficient information is not available to support a concrete issue, available data and/or understanding may be insufficient to fully assess the limitation and thus the impact/severity of the limitation is unclear.  Observations function more as questions rather than confirmed limitations.  

Observation Resolution Path:  the Project will review the observation data as provided by the IV&V Team and provide feedback to collectively disposition the observation.  Applicable dispositions include: (a) the observation is withdrawn, (b) the observation is a legitimate limitation and is turned into an issue, or (c) the observation is a legitimate limitation and is turned into a risk. 
4.1.4 Issues

An issue is a type of output from an IV&V analysis task. An issue represents a limitation identified within a development artifact that is formally communicated to the Project.  Issue(s) have a documented impact and are assigned a severity rating between 1 (highest severity) and 5 (lowest severity) as defined in Table 4-2 below.  Issues of severity rating 1-3 require a formal disposition/response by the Project and must be verified to have been addressed prior to closure.  Issues of severity rating 4 or 5 may be reviewed by the Project, but may not receive a formal response/resolution. 

Issue Resolution Path:  The Project will review the issue data as provided by the IV&V Team.  If the Project concurs that the issue is legitimate, the Project will propose a solution.  {Update the following sentence to reflect the projects process for handling the transition from “Submitted” to “To Be Verified”.}When the project identifies that they plan to fix the issue, the issue will be put in a “To Be Verified” state.  Subsequent to the proposed solution being made, the Project will notify the IV&V Team that the corrective action has been made and will provide the appropriate evidence (e.g., updated development artifacts, etc.) to the IV&V Team for verification and subsequent closure of the issue.  If verification of the corrective action cannot be completed, the IV&V Team will request additional feedback/data from the Project.  
If there is a dispute at any time in the issue resolution process, the issue may be placed in an “In Dispute” state, at which time the Project and IV&V Team can continue dialog on the issue.  Subsequent to these discussions, the issue may be withdrawn, placed in the “Project Accepts Risk” state, or it may be reverted to the “To Be Verified” state.  
If the Project does not concur that the limitation described in the issue is legitimate, the Project will provide appropriate data and/or explanation to support this conclusion.  The IV&V Team will review and consider this data and if the IV&V Team is in agreement, the issue will be withdrawn.  If the IV&V Team is not in agreement, additional dialog and discussion between the Project and IV&V Team may be required and an appropriate course of action will be determined. 
Table 4-2:  Issue Severity Rating and Description (IEEE J-STD-016-1995)
	Severity
	Description

	1
	Prevent the accomplishment of an essential capability.  Jeopardize safety, security, or other requirement designated critical.

	2
	Adversely affect the accomplishment of an essential capability and no other work-around solution is known.  Adversely affect technical, cost or schedule risks to the project or life cycle support of the system, and no work-around solution is known.

	3
	Adversely affect the accomplishment of an essential capability, but a work-around or solution is known.  Adversely affect technical, cost or schedule risks to the project or life cycle support of the system, but a work-around solution is known.

	4
	Result in user/operator inconvenience but does not affect a required operational or mission essential capability.  Result in inconvenience for development or maintenance personnel, but does not affect the accomplishment of these responsibilities.

	5
	Any other effect


4.1.5 Risks

By conducting IV&V analysis, simple routine awareness, and/or interactions over the course of the lifecycle, the IV&V Team may become aware of circumstances or data points that represent a potential undesirable event for the Project.  The IV&V Team will document such items as risks and will formally communicate these risks to the Project.   The IV&V Team will assess all risks based on the likelihood and consequence of the undesired event using the Project’s likelihood and consequence ranking criteria (as defined in the Project’s risk management plan).  The IV&V Team may also provide recommendations to eliminate, reduce, or mitigate the risks.  The IV&V Team will coordinate all risks with the Project prior to formal submission.  To facilitate the submission of risks, the IV&V Team may request access to the Project’s Risk Management System (RMS) or repository, and the IV&V Team and IV&V <Liaison/POC> will work together to determine the appropriate level of access (e.g., read-only, write, none) to the RMS/repository.
Typically, Projects retain residual risks throughout the lifecycle.  As such, the IV&V Team may choose to assess the Project’s residual risks.  At minimum, and as required by the Chief SMA Officer, the IV&V Team will evaluate residual risk data as provided by the Project in preparation for the SMSR.  The IV&V Team will communicate their stance with regards to such residual risk data to the Project prior to the SMSR.  

Risk Resolution Path:   The Project will review risks as provided by the IV&V PM.  If the Project agrees with the nature of the risk they may choose to take ownership of the risk.  Subsequently, the Project will document/capture the risk and associated mitigation plan(s) in the Project’s RMS.  It is expected that the Project actively manages, tracks, and mitigates such risk.  The IV&V Team will monitor the progress or lack thereof of these activities until the risk is closed.  This monitoring may be performed independently or via the Project providing status data to the IV&V Team.  If the IV&V Team determines that the risk is not being actively managed, the IV&V Team will discuss this with the Project IV&V <Liaison/POC> and determine an appropriate course of action.   

If the Project decides not to accept, mitigate and manage a risk, the Project will provide appropriate data and/or explanation to support this conclusion.  The IV&V Team will review/consider this data and if the IV&V Team is in agreement, they will withdraw the risk.  If the IV&V Team is not in agreement, additional dialog/discussion between the Project and IV&V Team may be required and an appropriate course of action will be determined. 
4.1.6 Item Tracking/Monitoring and Escalation

All data such as observations, issues, and risks are recorded and provided to the Project as they are identified and/or as per an agreed-to schedule.  The IV&V Team will evaluate Project feedback/response to this data and update the status of this data in terms of tracking towards closure/resolution in the appropriate data repository at the NASA IV&V Facility.  In addition, this “goodness of product” data will be documented in other IV&V products including but not limited to lifecycle review presentations, analysis reports and recurring/ad hoc status reports as applicable.  
{Modify this section to reflect the escalation chain that is appropriate for your Project}. 
Given the reporting data mentioned above, any areas of disagreement regarding this data that cannot be resolved between the IV&V Team and the Project within an appropriate period, the IV&V PM will elevate the issue to IV&V Office Management.  The IV&V PM will ensure that the Project is aware that the issue is being elevated.  The final level of resolution will be the Program Management Council (PMC) responsible for the Project. 
4.2 IV&V Communication and Reporting Methods

Communications and reporting methods between the IV&V Team and the Project occur in both formal and informal fashion.  Formal communication and reporting methods include delivery/receipt of IV&V analysis reports and associated technical data, IV&V briefings at lifecycle reviews and associated forums, and dialog between the IV&V Team and Project regarding scope, priorities, access to resources, etc. consistent with the data in this plan.  Informal communications and reporting methods include recurring telecons and tag-ups between the IV&V Team and Project IVV <Liaison/POC>, requests for and provision of development artifacts, technical discussion on IV&V analysis results and dialog/exchange of relevant data to facilitate resolution of IV&V observations, issues and risks.

4.2.1 Lifecycle Review Presentations

The IV&V PM will provide IV&V status data and associated results/conclusions of the IV&V efforts at various Project lifecycle/milestone reviews as defined in Table 4-3 below.  The IV&V Team will communicate and coordinate the overall message/content of the presentation with the Project prior to the actual review.

{Tailor the data in this table to reflect what the requirements are for your Project based on customer discussion.}
Table 4-3:  Milestone Review Analysis Reports

	Milestone Review
	Project Recipient
	Input Due

	CSCI PDRs & CDRs (for CSCIs being assessed)
	IV&V <Liaison/POC> 
	14 days prior to review

	Mission Reviews (i.e. PDR, CDR, MRR, LRR, SMSR)
	IV&V <Liaison/POC>
	30 days prior to review


4.2.2 Agency/Mission Directorate/Center Management Briefings

Throughout the course of the lifecycle, the IV&V Team is required and/or requested to present IV&V status to various stakeholders including but not limited to Center Management, Mission Directorates, etc.  The IV&V Team will communicate and coordinate the overall message/content of these presentations with the Project prior to the actual review as defined in Table 4-4 below.   
{Tailor the data in this table to reflect what the requirements are for your Project based on customer discussion.}
Table 4-4:  Additional Reporting Events

	Milestone Review
	Project Recipient
	Input Due

	Bi-Monthly Management Briefings
	IV&V <Liaison/POC> 
	5 days prior to review

	Monthly Status Review (MSR)
	IV&V <Liaison/POC> 
	5 days prior to review

	IV&V Board of Advisor (IBA) Semi-Annual Briefings
	IV&V <Liaison/POC>
	5 days prior to review


4.2.3 Routine Tag-ups

The IV&V Team will work with Project personnel to establish routine tag-ups to discuss overall IV&V status, development artifacts needs/requests, results of IV&V analyses (observations, issues, and risks), status of Project schedule and artifacts, resolution of IV&V observations, issues and risks, and delivery of formal IV&V reports, etc.  Such tag-ups may occur on a weekly, bi-weekly, or monthly basis as agreed to by both parties.  These routine tag-ups represent the preferred method for communicating and resolving any observations, issues and/or risks that the IV&V Team has identified. 
Appendix A:  IV&V PBRA/RBA Results

Figure A-1 below depicts the PBRA results for this mission.  The supporting data/rationale for this data is maintained by the IV&V PM and is available upon request.  Capabilities that fall into the green category will not receive IV&V.  Capabilities in the red category will typically receive IV&V, as these represent the most critical capabilities of the system.  Capabilities that are in the yellow category may receive IV&V pending funding availability and other factors.  See Appendix B for actual IV&V coverage for these IV&V efforts.  

{Replace the data in Figure A-1 with data for your particular Project.}

Figure A-1 PBRA Results for <Project Name>
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{Insert RBA information for this mission (format TBD) or specify the file containing the prescribed information and identify the file location.}

Appendix B:  IV&V Coverage

{Include in this section only the top level use case diagram that depicts IV&V coverage, where software is involved and what type of software is involved.  For new Projects that may not have IV&V coverage established yet, simply note “To Be Provided at a later time.”}
The NASA IV&V Program defines IV&V coverage as noted below: 

Covered
Considers all three questions for safety and mission critical software capabilities.  Capabilities falling in the red area of the 5x5 PBRA risk matrix are generally planned for this level of IV&V coverage.

Not Covered
No IV&V.  Capabilities falling in the green area of the 5x5 PBRA risk matrix generally receive no IV&V.
Partly Covered
Anything between “Covered” and “Not Covered” (e.g., may not consider all three questions or may not cover all safety and mission critical software capabilities).  Capabilities in the yellow area generally receive this level of IV&V coverage.
Figure B-1 below depicts the IV&V coverage for these IV&V efforts.  The smaller circles (“lollipops”), which are color coded, provide indicators as to where the safety and mission critical software is present.  Definitions that are used by the IV&V Team for these indicators are listed below:

Software Safety Critical (per NASA-STD-8719.13B, Page 15):

4.1.1.2 Software shall be classified as safety critical if it meets at least one of the following criteria: 


a. Resides in a safety critical system (as determined by a hazard analysis) AND at least one of the following apply: 

 

1) Causes or contributes to a hazard. 



2) Provides control or mitigation for hazards. 



3) Controls safety critical functions. 



4) Processes safety critical commands or data (see note 4-1 below). 



5) Detects and reports, or takes corrective action, if the system reaches a  

specific hazardous state. 



6) Mitigates damage if a hazard occurs. 



7) Resides on the same system (processor) as safety critical software (see 
note 4-2 below).


b. Processes data or analyzes trends that lead directly to safety decisions (e.g., determining when to turn power off to a wind tunnel to prevent system destruction). 


c. Provides full or partial verification or validation of safety critical systems, including hardware or software subsystems. 

Mission Critical (per NPR 8715.3C, Appendix B) 

Item or function that must retain its operational capability to assure no mission failure (i.e., for mission success). 

IV&V Safety critical

Used to identify software capabilities that IV&V believes should be safety critical (in cases where the project has not completed a hazard analysis that addresses software causal factors and therefore cannot meet the definition of software safety critical as defined above/in NASA-STD-8719.13B).

{Replace the data in Figure B-1 with data for your particular Project.}

Figure B-1 IV&V Coverage
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Appendix C:  IV&V Heritage Review & Applicable Lessons Learned
{Either include the Heritage Review document and/or identify the relevant document(s) and include a pointer to the location.

Include all applicable lessons learned from past mission(s), past IV&V experience, or from other Lessons Learned databases.}
Appendix D:  Technical Scope
{Include the Rigor document and/or identify the relevant document(s) and include a pointer to the location.

Appendix E:  Reference Documentation

{Include documents that were identified in this IPEP and any other relevant Project data/documentation.  The purpose of this section is to identify locations and/or versions of documentation that is specified in the body of the IPEP.}
Table D-1: Relevant Documentation

	Document
	Title
	Link or Date

	IVV 09-1
	Independent Verification and Validation
	IVV 09-1

	S3106
	PBRA Process
	S3106

	NASA-STD-8719.13B
	NASA Software Safety Standard
	NASA-STD-8719.13B

	NPR 8715.3C
	NASA General Safety Program Requirements
	NPR 8715.3C


For more information regarding the <Project name> mission, see the Project’s website at:  <URL for Project’s website>.

Appendix F:  Acronyms

{Add any additional acronyms not already defined.}
	CDR
	Critical Design Review

	CSCI
	Computer Software Configuration Item

	CSO
	Chief Safety Officer

	FMEA
	Failure Modes Effect Analysis

	FMECA
	Failure Mode Effects and Critical Analysis

	FTA
	Fault Tree Analysis

	IBA
	IV&V Board of Advisors

	ICD
	Interface Control Document

	IPEP
	IV&V Project Execution Plan

	IRD
	Interface Requirements Document

	IV&V
	Independent Verification and Validation

	MDL
	Mission Directorate Lead

	MRR
	Mission Readiness Review

	MSR
	Monthly Status Review

	PBRA
	Portfolio Based Risk Assessment

	PDR
	Preliminary Design Review

	PHA
	Preliminary Hazard Analysis

	PM
	Project Manager

	PMC
	Program Management Council

	POC
	Point of Contact

	RBA
	Risk Based Assessment

	RMO
	Resource Management Office

	RMS
	Risk Management System

	SBU
	Sensitive But Unclassified

	SMA
	Safety and Mission Assurance

	SMSR
	Safety and Mission Success Review

	SQA
	Software Quality Assurance

	SRM
	System Reference Model

	TQ&E
	Technical Quality and Excellence

	WBS
	Work Breakdown Structure


Appendix G:  Fiscal Year <XX> IV&V Efforts

{This appendix should focus on identifying the goals/objectives of the IV&V efforts for the applicable FY, the associated network diagram, any known risks associated with the IV&V Team’s ability to achieve the identified goals/objectives, anticipated resources and associated costs.  This data should be repeated in subsequent appendices for each of the remaining Fiscal Years; the data should be of higher fidelity for the current FY and decreasing in fidelity for the out-years (in some cases simply providing totals for out-years is sufficient)}. 
G.1
FY <XX> Goals/Objectives

{The intent of this section is to identify at a high level the goals and objectives of the IV&V efforts for the applicable FY.}
G.2
FY <XX> Targeted External Milestones

{List key development project milestones in text or tabular format.  Depending on the development project, this may include SRR, PDR, CDR, MRR, ORR, and Launch Date.}.
Table G-1:  Project FY <XX> Milestones

	Key Milestone
	Current Planned Date

	SRR
	mm/20yy

	PDR
	mm/20yy

	Launch
	mm/20yy


G.3
FY<XX> Internal Milestones

{List key internal milestones for the IV&V efforts in text or tabular format.  These will vary depending on the project, but may include mid-year PBRA update, IV&V roadshow/kickoff meeting, next year planning meeting with development Project, etc.}
Table G-2:  IV&V FY <XX> Internal Milestones

	Milestone
	Current Planned Date

	PBRA Update
	mm/20yy

	IVV Roadshow
	mm/20yy

	FY XY Planning Session
	mm/20yy


G.4
FY <XX> Schedule

{Provide a snapshot of the IV&V Services network diagram for the applicable FY efforts.  Ensure that it is readable/viewable (note that you may have to change the landscape of this page accordingly); OR include a link/path in the ECM that identifies the location of the schedule and the name of the file.}
G.5
FY <XX> Risks

{Provide a listing of risks that you perceive exist with the execution of your plan for the applicable year.  This data only needs to be at the summary level as these risks will be submitted/managed via the IV&V Risk Review Board}.
Table G-3:  IV&V Identified Risks
	Risk Title
	Risk Statement/Description

	
	

	
	

	
	


G.6
FY <XX> Planned Travel

{Provide a high-level description of required/planned travel for the execution year for the resources mentioned above.  If there are none, state “none.”  Note:  For travel dates in these tables that are related to lifecycle reviews, please include in the purpose/intent field text that indicates if IV&V personnel will be presenting at the review.  Costs associated with this travel should be included in Section G.8 below.}
Table G-4:  IV&V Project Manager Estimated Travel

	Date(s)
	Milestone/Event
	Location
	IV&V Presenting?

	mm/dd/yyyy
	PDR
	Pasadena, CA
	Yes

	
	
	
	No

	
	
	
	Yes


Table G-5 IV&V Analyst Estimated Travel

	Date(s)
	Milestone/Event
	Location
	# Analysts

	mm/dd/yyyy
	PDR
	Pasadena, CA
	2

	
	
	
	1

	
	
	
	4


G.7
FY <XX> IV&V Resources

{The purpose of this section is to inform the NASA IV&V Program of your plan for utilizing IV&V resources, NASA (Project Manager), and contractor resources (Analysts) on your project.  Note:  FTEs are calculated as hours effort required / hours of work in that month / 0.8. For example, if for March you expect to need 358 hours of work performed and there are 160 work hours in March:  358 / 160 / 0.8 = 2.8 FTEs.  The 0.8 factor accounts for other items in a work month not directly contributing towards analysis.  Tailor this text to reflect the characteristics of your project.  If there are other resources being planned for, include them here.}
Table G-6 IV&V Resource Estimate

[image: image4.emf]FY1X

IV&V Services Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sept

Project Manager 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Required Analysts


{Update this section to reflect the Tooling and Training needs for this project}

Tool Support: (number of licenses and/or attendees indicated in parentheses)

· Automated Static Analysis Support

· Grammatec CodeSonar (3)

· Klocwork Inspect (4)

· Issue Tracking

· MKS Integrity / ORBIT (9)

· PITS (for access to historical records) (9)

· SRM maintenance and access

· Borland Together (9)

· Shared online storage

· Access to ECM for all Juno team members (9)

Training Requested:

{Update Table of Contents once this document is completed}
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