Independent Verification and Validation (IV&V) of Software Services Statement of Work  

1. Introduction
1.1. Software IV&V

Software Independent Verification and Validation (IV&V) is a systems engineering process employing rigorous methodologies for evaluating the correctness and quality of the software product throughout the software life cycle. Verification processes determine whether or not the products of a given software development activity conform to the requirements established for the activity. Validation processes evaluate the software throughout the life cycle to determine whether or not the software satisfies its intended use and user needs. IV&V is performed by an organization that is technically, managerially, and financially independent from the developing organization.

1.2. Scope

This contract is for the performance of software IV&V on selected software being developed by or for NASA and other Federal, State and local government agencies. 

1.3. Terminology

As used in this statement of work the following shall apply:

1. Project (or development project) refers to an activity for which software is being generated. 

2. The term Contractor refers to the contractor organization performing the IV&V of software generated by a Project.

3. NASA IV&V Project Manager refers to IV&V Facility civil servant personnel, appointed by IV&V Facility Management, who perform project management functions. 
4. IV&V Task is the lowest level component of the IV&V effort with the most detailed description.

5. IV&V Work Breakdown Structure (WBS) is a standardized description of IV&V tasks. The WBS is written in terms of “what” must be done but not “how” it is to be done (i.e. performance based tasks). The IV&V WBS is part of the IV&V Facility’s Management System and can be found in System Level Procedure (SLP 09-1) at http://iso9000.ivv.nasa.gov 

6. IV&V Services is a generic term used to encompass the scope of work described by the IV&V WBS. It is also used to differentiate the work to be performed under this contract with the work being performed under the existing IV&V Planning and Scoping contract.

7. IV&V effort refers to one or more IV&V tasks being performed on a project (e.g. the space shuttle IV&V effort)

8. IV&V Planning and Scoping is an activity performed for each project before IV&V services begin on that project. During this activity, project artifacts are examined to identify the software components and determine those that are critical to project success. The critical software items are further evaluated to determine the scope of the IV&V effort needed and to identify the specific IV&V tasks that should be performed. IV&V Planning and Scoping for a particular project will be performed separately from this contract.

1.4.  Approach to IV&V Services Tasking

Before IV&V services begin on a particular project, an IV&V Planning & Scoping activity will be performed to determine the IV&V tasks that should be performed on each critical software component. This IV&V Planning and Scoping activity will be performed separately from this contract. During this activity, each software component will be assessed to determine its Software Integrity Level (SIL) (see IEEE Std. 1012) using an IV&V Facility standard process and SIL scheme. The SIL, and other project-unique characteristics, will be used to determine the tasks from the IV&V WBS that should be applied to the component. 

Once the IV&V Planning and Scoping activity is complete, the results will be used to generate a task order that defines the IV&V services required under this contract for a particular project. The descriptions of the required IV&V tasks from the current version of the IV&V WBS will be duplicated (not referenced) into the task order Statement of Requirements for a given project. On rare occasions, the task descriptions from the WBS will be tailored to the specific needs of the project. The task order (and any subsequent modifications) will define the IV&V services to be performed for a particular project. Therefore, the IV&V Facility WBS can be used by the contractor to understand the potential detailed tasks that may be directed via a task order, but the WBS does not include requirements for this contract and WBS modifications are not changes to the contract.  Because the technical reporting requirements (e.g. Task Reports, Milestone Reports, Flight Readiness Reports) for each project vary significantly, the content, format, and delivery requirements of those reports will be specified in each task order.

Once IV&V services have commenced on a project, any re-planning or re-scoping of the IV&V services will be performed with support from the IV&V services contractor.

1.5. Project Interfaces

The NASA IV&V Facility’s paradigm for interfacing with a project in the performance of IV&V is as follows.  While none of the following are requirements, they do represent the typical IV&V Facility approach to IV&V of projects.

1. Part of the Contractor staff is located at the project site(s) to function as the “eyes, ears, and advocates” of the IV&V effort.  (The project site portion of the Contractor Team workforce is normally less than 50% of the entire Contractor Team.)  Part of the Contractor staff is located at the IV&V Facility to promote synergism across projects.

2. The Contractor staff is composed of both project domain experts as well as software discipline experts.

3. Management of the Contractor’s IV&V effort for a project is located at the IV&V Facility to promote a close working relationship with the NASA IV&V Project Manager and to help effect the synergism described above.

4. Contractor management is located at the IV&V Facility to promote timely and effective working relationships with the NASA staff and management.

5. NASA IV&V Project Managers are located at the IV&V Facility.

6. The project does not have a representative at the IV&V Facility.

As described in IV&V SLP 09-4, some form of Formal Agreement is used to govern the relationship between the IV&V Facility and the project. Below is a graphical representation of the common interfaces between a project and the IV&V effort for that project (Figure 1-1). This graphical representation does not show all interfaces between the IV&V Facility and the project. For instance interfaces for issue escalation can be highly project dependent, and are therefore not shown in this generalized representation. 
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Figure 1-1

As shown, the formal relationship between the project and the IV&V effort is through the NASA IV&V Project Manager and the project’s designated IV&V Point of Contact (POC). This POC is sometimes a dedicated individual, but is usually someone in the Project who has other duties, as well. This path is used for all formal deliverables to the project as well as formal interchange of data. The contractor does not normally send formal deliverables directly to the project. Formal delivery to the project is normally performed by the NASA IV&V Project Manager. This path is also used for any other formal coordination necessary between the IV&V effort and the project (e.g. schedule changes, access to project facilities, scope changes).

Ideally, normal contractor team interaction with the project will be through the various developer/design teams on an informal basis.  This is the desired primary data path for conveying IV&V analyses results (e.g. issues and recommendations) in a timely manner to the project.  Utilizing this path of communication with the project also ensures a "no surprises" policy where the developer is not surprised by analysis results being communicated through the chain of authority.  This "no surprises" policy helps to build effective and cooperative relationships between the developers and the IV&V team.  Ideally, the informal path is also the primary path for transmission of software artifacts and project data to the IV&V effort.

2. Reference Documents

The following documents provide useful reference material. They are for informational purposes only. They are not requirements under this contract.

2.1. Government Documents

1. NASA Procedures and Guidelines (NPG) 7120.5, NASA Program and Project Management Processes and Requirements

2. NASA Policy Directive (NPD) 8730.4, NASA Software IV&V Policy

3. NASA Software IV&V Facility Project Manager’s Handbook (Draft - August 2003)

4. IV&V Facility Management System documents (iso9000.ivv.nasa.gov)

5. NASA IV&V Strategic Implementation Plan. (www.ivv.nasa.gov/policies/index.shtml)

2.2. Industry Documents

1. Institute of Electrical and Electronics Engineers (IEEE)/Electronic Industries Association (EIA) 12207.0-1996, Industry Implementation of International Standard International Organization for Standardization (ISO)/International Electro-technical Commission (IEC) 12207: 1995, Standard for Information Technology—Software Life Cycle Processes

2. IEEE/EIA 12207.1-1997, Guide for ISO/IEC 12207, Standard for Information Technology—Software Life Cycle Processes—Life Cycle Data.

3. IEEE/EIA 12207.2-1997, Guide for ISO/IEC 12207, Standard for Information Technology—Software Life Cycle Processes—Implementation Considerations

4. IEEE Std 1012-1998, Standard for Software Verification and Validation

5. Software Engineering Institute, Capability Maturity Model Integration (http://www.sei.cmu.edu/cmmi/)

3. Requirements

This section defines requirements that are applicable to all task orders within the scope of this contract. The set of requirements specific to a given project will be defined in the task order(s) for that project. The task order will describe, in detail, the IV&V services and deliverables required for that project.

3.1. Contractor Management

The Contractor shall manage the associated activities necessary to support the requirements of this contract. The Contractor shall perform both contract-level and project-level management.

3.1.1. Contract-Level Management

Contract-level management activities shall include but are not limited to:

1. Manage, control, and report on the contractor’s overall effort to ensure compliance with cost, schedule, and technical requirements;

2. Coordinate the Contractor’s IV&V efforts including participation of various levels of management at the IV&V Facility, Center representatives, and others external to the Contractor organization, as required;

3. Ensure proper initiation, scheduling, reporting, and review of the IV&V Services for each project;

4. Optimize the utilization of Contractor personnel across multiple projects;

5. Manage and ensure the performance of any/all subcontractor(s) throughout the period of performance of each subcontract.
3.1.2. Project-Level Management 

Project-level management activities shall include, but are not limited to:

1. Manage, control, and report on the specific IV&V Services for each project to ensure compliance with cost, schedule, and technical requirements;

2. Coordinate IV&V Services for each project including participation of project developers, NASA Civil Servants, Government contractors, and others external to the Contractor organization, as required;

3. Optimize the utilization of Contractor personnel within each project;

4. Conduct informal weekly status Tag-Ups, when required, among the Contractor, the NASA IV&V Project Manager, and the project IV&V POC ensure adequate coordination among project IV&V efforts. The Contractor shall document, respond to, and track the actions resulting from these weekly meetings if requested by the NASA IV&V Project Manager.

3.2. Quality Management and Continuous Improvement

The Contractor shall institute policies, procedures, processes, and metrics that will ensure IV&V products meet contract requirements and will promote continuous improvement of the products and processes. The contractor shall, at a minimum, include International Organization of Standards (ISO) 9001:2000 certification, Capability Maturity Model Integration (CMMI), and metrics as specifically required below in their continuous improvement process. 

3.2.1. ISO 9001:2000

The Contractor shall maintain ISO 9001:2000 Certification of their IV&V processes throughout the life of this contract. Should the Contractor not be ISO 9001:2000 certified for their IV&V processes at the time of their proposal submittal, the Contractor shall become ISO 9001:2000 certified within 12 months of the contract award.

3.2.2. CMMI

The Contractor shall maintain their IV&V processes at Capability Maturity Model Integration (CMMI) maturity level 2 or above throughout the life of this contract. The Contractor shall participate in and maintain an appraisal methodology that adheres to the Appraisal Requirements for CMMI (ARC), Version 1.1.  The Contractor shall utilize a Standard CMMI Appraisal Method for Process Improvement (SCAMPI) ARC Class A Appraisal as the only means to substantiate CMMI maturity level 2 (either as part of their initial proposal submittal or subsequently during the life of this contract).  

The Contractor may also utilize ARC Class B and C appraisal methods as part of their appraisal methodology.   Specifically, the Contractor may utilize ARC Class B and/or C appraisal methods as the means to prepare for and/or provide sufficient justification to determine their readiness for conducting an ARC Class A appraisal, demonstrate progress against an improvement plan, and/or to provide an initial assessment, interim assessment and/or periodic self-assessment to gain insight into maturity and/or capability levels.  

The Contractor shall provide appraisal results to the customer for all appraisals, regardless of the appraisal method, conducted throughout the life of this contract. Should the Contractor not be CMMI maturity level 2 or above at the time of their proposal submittal, the Contractor shall become CMMI maturity level 2 or above within 24 months of the contract award.

Should the Contractor regress and not maintain their IV&V processes at CMMI maturity level 2 or higher, the Contractor may choose to utilize an ARC Class B or Class C Appraisal method, with COTR approval, to substantiate their process improvement efforts to corroborate CMMI maturity level 2 in applicable process areas.  However, the COTR may request that a SCAMPI ARC Class A appraisal be conducted under these circumstances.  

3.2.3. Metrics

The contractor shall establish and maintain a metrics program that can be used by both the contractor and NASA to evaluate and improve the effectiveness and efficiency of the IV&V services being performed by the contractor. 

The IV&V Facility is implementing a metrics program to evaluate and improve IV&V performance Facility-wide. Based on the data requirements of the Facility metrics program, the Contracting Officer may direct the Contractor to modify their collection and reporting of information so as to assist in the effort.

3.3. Contractor Tools Development and Application

The Contractor shall acquire, develop, modify, maintain, and apply, as necessary, tools and methodologies in support of their IV&V efforts. All software tools or methods developed by the Contractor as a part of this contract shall be documented using a Contractor proposed, COTR approved, documentation scheme. In addition, the IV&V Facility maintains an IV&V Tools Lab that provides tools for use by all Contractors.

Tools or methods shall be approved by the COTR and the associated NASA IV&V Project Manager prior to use. The Contractor may also be required to use specific IV&V tools or methods to evaluate project processes and products or to capture the results of IV&V analyses. Currently, the only tool required to be used by all Contractors is the Project Issue Tracking System (PITS). PITS is used to capture all issues and risks identified during IV&V of a project.

The Contractor shall evaluate and report on tools and methods (e.g., tools developed by Facility’s Research Team) on a case-by-case basis when requested by the COTR for the purpose of assessing them for use as an IV&V Facility-wide tool or methodology. Once a new tool has been added to the IV&V Tools Lab, it will become part of the standard tool suite available to all Contractors for IV&V services.

3.4. Data Retention

The Contractor shall maintain and operate a library of each project‘s related documentation for use by the Contractor and NASA IV&V Facility personnel at a Contractor supplied location. This library shall include:

1. All documentation received from the Project or its contractors relating to the IV&V effort;

2. All correspondence generated as a part of the IV&V effort;

3. All correspondence received relating to the IV&V effort;

4. All deliverables provided under this contract.

At the close of each project, all items in the library related to the project shall be delivered to the COTR in electronic format.

3.5. Cooperation with IV&V Process Improvement and Research

The IV&V Facility has, among others, two Overarching Goals (See 2.1 Ref. 5).

1. Become nationally recognized as a preeminent leader in IV&V expertise, tools, and processes.

2. Develop fully an internationally known and valued software assurance research presence.

The Contractor shall support these goals by making all software development and IV&V analysis products and related measurements received from the project or developed by the Contractor available to NASA. Examples of software development product items are requirements, designs, code, test results, reviews, and discrepancy and change reports. Examples of software development related items are measures of effort, cost, schedule, slippage, activity records, and personnel changes. Examples of IV&V analysis products include tool outputs and analysis documents and notes. Examples of IV&V analysis related measurements include performance measures, analysis effort, and analysis methods used.

The contractor shall also support these goals by coordinating their continuous improvement efforts (see section 3.2) with the IV&V Facility actions designed to achieve the Overarching Goals. This coordination includes attending meetings related to the Overarching Goals and providing inputs and assessments of Facility action plans as requested.

4. Contract Deliverables

4.1. Contract Progress Report

The Contractor shall compile, produce, deliver and be prepared to present a Monthly Contract Progress Report. The report shall be delivered on or before the second to last business day of the month during the time the Contractor has any active task orders. The report shall include, but is not limited to:

a. An overall summary of contract work;

b. Individual project summaries including risks to the IV&V effort;

c. Contract deliverables made during the past month and planned deliveries for the next two months;

d. Work progress per project; progress shall be measured and reported against published/ delivered plans and shall include financial expenditures tracked and reported against the Work Breakdown Structure (WBS);

e. Current contractual problems and/or issues, with proposed corrective actions, and

f. Status of the contractor’s continuous improvement program including reporting of metrics and analysis of those metrics.

Copies of the Contract Progress Report shall be delivered to the CO, COTR, IV&V Services Lead, IV&V Senior Leads and all NASA IV&V Project Managers that manage projects covered by the report. The report shall be in a format approved by the CO and COTR and may be delivered electronically.

4.2. Integrated Cost-Performance Report (ICPR)
The Contractor shall produce and deliver, as part of task order response, an initial ICPR. Within each project report, ICPR data shall be provided to the "task" level where "task" will be defined in each task order. The ICPR shall include the following (for each task):

a. A schedule of the authorized work in a manner which describes the sequence of work and identifies significant task interdependencies required to meet the requirements of the program.
b. A time-phased budget baseline, at the control account level, against which program performance can be measured.  Budget for far-term efforts may be held in higher level accounts until an appropriate time for allocation at the control account level.  Initial budgets established for performance measurement will be based on either internal management goals or the external customer-negotiated target cost including estimates for authorized but undefinitized work.  
c. Budgets for authorized work with identification of significant cost elements (e.g., labor, material) as needed for internal management and for control of subcontractors.
d. Identified management reserves and undistributed budget.
The Contractor shall compile, produce, and deliver a Monthly ICPR for each project (unless a task order specifically exempts a project).  The report shall be delivered on or before the tenth business day following the month during which the Contractor has any active task orders that are not exempt from this report. The report shall include the following (for each task):

a. Comparison of the amount of planned budget and the amount of budget earned for work accomplished.  This comparison provides the schedule variance.
b. Comparison of the amount of the budget earned and the actual (applied where appropriate) direct costs for the same work. The actual cost data shall be from, or reconcilable with, the accounting system used for NF 533M reporting.  This comparison provides the cost variance.
c. Identification of significant differences between both planned and actual schedule performance and planned and actual cost performance and provide the reasons for the variances in the detail needed by NASA IV&V Project Manager.
d. Revised estimates of cost at completion based on performance to date, commitment values for material, and estimates of future conditions.  Compare this information with the performance measurement baseline to identify variances at completion.
e. Authorized changes to the performance measurement baseline and the effects of such changes in budgets and schedules.
Copies of the ICPR shall be delivered to the CO, COTR, and all NASA IV&V Project Managers that manage projects covered by the report.  The report shall be in a format approved by the CO and COTR and may be delivered electronically.
4.3. Monthly Software Status Report (MSSR)

The Contractor shall produce, and deliver an MSSR for each project on the second to last business day of each month (unless a task order specifically exempts a project). This report shall include, but is not limited to, the following information for the reporting period: 

a. The Contractor’s assessment of project software development status and progress as measured against planned progress and milestone achievement.

b. Planned project development activities for the next reporting period that are pertinent to IV&V.

c. A description of significant IV&V technical activities performed.

d. A description of IV&V contributions to the project. The description shall include the impact on the project as well as the project’s response. Contributions should be described quantitatively.

e. Identification and status of significant project software risks and the Contractor’s proposed mitigation. Status shall continue on each risk until it is removed. Rationale for all additions/deletions to the list shall be reported.

In addition to the NASA IV&V Project Manager, the MSSR’s target audience is the project’s IV&V POC and the development Project Manager. Copies of the MSSR shall be delivered to the CO, COTR, IV&V Services Lead, IV&V Senior Leads, and all NASA IV&V Project Managers that manage projects covered by the report. The report shall be in a format approved by the CO and COTR and may be delivered electronically. Facility personnel will provide a copy of this report to the Project.
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