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1
INTRODUCTION

The purpose of software IV&V is risk identification, risk assessment, and risk management prior to systems deployment.  Emerging software technologies and new systems development dictate the continuous improvement and evolution of NASA software IV&V processes and techniques.  In addition, early and accurate software IV&V planning, budgeting and scheduling is imperative to achieve NASA mission milestones and schedules, as well as necessary to satisfy Government fiscal budget submissions for timely appropriations and budget authority.  NASA has joined with the U.S. Navy in a collaborative effort to model and automate the process of cost estimation for Independent Verification & Validation (IV&V) of system software.

2
PURPOSE

This Project Plan defines the collaboration between the National Aeronautics and Space Administration (NASA) and the United States Navy / Naval Air Systems Command (NAVAIR) to characterize, model and automate IV&V Cost Estimation.  The Plan addresses roles and responsibilities, identifies primary points of contact (POC), and provides an overall project schedule with milestones.

3
SCOPE

The scope of this effort is focused on defining and refining the processes, interfaces and tools necessary to improve the speed and accuracy of NASA software Independent Verification & Validation (IV&V) program cost estimating.

4
REFERENCE DOCUMENTS

NASA Software Assurance Research Program, CSIP-2002-46

NASA IV&V Program Plan 

NASA IV&V Program Manager’s Handbook

NASA Program and Project Management Processes and Requirements, NPG-7120.5A

NASA NPG-8712

NASA Software Independent Verification and Validation (IV&V) Management, NPG-8730.Draft

5
ROLES & RESPONSIBILITIES

5.1
NASA Software IV&V Facility

The NASA IV&V Facility in Fairmont West Virginia is the sponsor of this Center Initiative.  Mr. Ken McGill, Kenneth.McGill@ivv.nasa.gov, is the Research & Development Lead for the NASA IV&V Facility.  Professor Tim Menzies, from West Virginia University is the Research Chair / Technical Advisor for this research.  Ms. Cynthia Calhoun, Cynthia.C.Calhoun@ivv.nasa.gov, is the primary, day-to-day point of contact at the NASA IV&V Facility for this Center Initiative.

NASA IV&V Program Managers (PMs), Business Development personnel, and support contractors are the subject matter experts for NASA system software IV&V.  These subject matter experts are the principal source of information regarding IV&V processes and standard operating procedures (SOPs).  As such, they are indispensable resources in this IV&V Cost Estimation project.  However, the IV&V PMs have heavy IV&V program workloads.  Therefore, the IV&V Cost Estimation Research Team will minimize the impacts to IV&V PMs by coordinating all information and data gathering requests through a single, primary POC at the IV&V Facility (Ms. Cynthia Calhoun).

5.2
U.S. Navy – NAVAIR

Mr. Tom Robinson from the Naval Air Systems Command (NAVAIR), working out of the Research & Engineering Department at the Naval Air Depot Jacksonville Florida, is identified as the U.S. Navy POC and as the Principal Investigator (PI) for this Initiative.  Mr. Robinson is responsible to organize the program, conduct the research, and meet all project objectives as identified in the approved Center Software Initiative Proposal, CSIP-2002-46 (Appendix A).  The Memorandum of Agreement between the NASA IV&V Facility and the U.S. Navy (Appendix B) defines and assigns Mr. Robinson’s roles and responsibilities in more detail.

6
POINTS OF CONTACT

6.1
NASA Point of Contact

 The NASA Software IV&V Facility primary, day to day point of contact for this Center Initiative is designated as:

Ms. Cynthia Calhoun

NASA Software IV&V Facility

100 University Drive

Fairmont, WV  26554

(304) 367-8309

Cynthia.C.Calhoun@ivv.nasa.gov 
http://www.ivv.nasa.gov
6.2
U.S. Navy Point of Contract

The U.S. Navy / Naval Air Systems Command (NAVAIR) point of contact and Principal Investigator (PI) for this Center Initiative is designated as:

Mr. Tom Robinson, Code 4.1.1.6

Building 338, Room J-10

Naval Air Depot

6206 Aviation Avenue

Jacksonville, FL  32215

(904) 317-1583

RobinsonTE@navair.navy.mil

6.3
U.S. Navy Contractor / Research Associate Point of Contact

The M & T Company is an engineering support contractor for the Department of Defense.  The M & T Company will conduct research activities as assigned by the U.S. Navy POC to support the research, design, development, prototyping and testing verification / validation of a NASA IV&V program cost estimating tool (model).  The M & T Company point of contact and Research Associate for this effort is designated as:

Mr. Hugh Smith

The M & T Company

3858 Howell Ferry Road

Duluth, GA  30096

(770) 476-8609

Hugh.Smith@cdicorp.com

7
RESOURCES

7.1
Facility Requirements & Locations:

The NASA IV&V Facility provides office workspace for all Initiative personnel when they are working on-site in Fairmont, West Virginia.  The Navy provides working accommodations for Initiative personnel when they are working on-site in Jacksonville, Florida.  Access to personnel and information is necessary at both these locations.  Working accommodations at any other location(s) shall be the responsibility of the individual.

7.2
Equipment, Software and Information Technology Services

Normal desktop and/or laptop personal computers with standard office applications, i.e., MS Office, are sufficient to support Initiative personnel in data gathering, data analysis and reporting activities.  The prototype IV&V cost estimation model will be a stand-alone application, hosted on the standard PC, and it will have no special hardware or software requirements.  However, NASA may opt to host the Production release IV&V cost model in a web-based environment.  The decision to go web-based will mandate additional hardware, software, and support requirements.  Specific requirements will be identified if/when this decision is made.

7.3
Personnel & Workload

7.3.1 Tom Robinson is the Principal Investigator for this Center Initiative.  Approximately fifty percent (50%) of Mr. Robinson’s time is dedicated to this Project.

7.3.2 Mr. Hugh Smith is Mr. Robinson’s research associate.  Approximately eighty percent (80%) of Mr. Smith’s time is dedicated to this Project.

7.3.3 The IV&V Facility Program Manager(s) participation in this Initiative will total approximately 380 hours (3.5 man-months).

7.3.4 Professor Tim Menzies from West Virginia University is the Research Chair / Technical Advisor and his efforts are distributed across all of the IV&V Facility’s research Initiatives.  On the average, Prof. Menzies appears to commit approximately 160 hours (1 man-month) to each Initiative / Project.

7.3.5 The NASA IV&V Facility has an Intern Program.  Intern activities associated with this Initiative are anticipated to be approximately 3.5 man-months (380 hours) on this project.

7.3.6 Other members of the technical staff will be invited working meetings and status reviews so that ideas can be exchanged as the effort progresses.

7.3.7 ProLogic, Inc. provides contract support services to the NASA Software IV&V Facility.  The NASA POC / COTR will determine the level of involvement by ProLogic on any and all activity associated with this initiative.

7.3.8 Titan Systems Corporation is a support contractor for NASA Software IV&V.  Titan Systems activities associated with this Initiative will be determined the NASA POC / COTR.

8 PROJECT PHASES

This IV&V Cost Estimation Project is proposed in Phases.  Each Phase constitutes specific tasks & activities.  The completion of the tasks and activities for each Phase results in the development of a product, or group of products (a Plan, a Database, etc.).  The delivery of all these products provide some measurable ‘success criteria’ for the completion of each Phase, often referred to as “exit criteria.”  A brief description of the success criteria for each of the three (3) Phases of this IV&V Cost Estimation Project are provided below.

8.1 Phase-I

Phase-I is primarily data gathering and analysis.  During data analysis the IV&V processes are functionally decomposed and a Work Breakdown Structure (WBS) is developed and assigned.  Each WBS task is then allocated resources, including typical labor, material, and computer resources deemed necessary to complete the task.  Phase-I data gathering also includes the collection of actual costs incurred on other NASA IV&V projects.  The Phase-I exit criteria (deliverables) include a fully populated IV&V process WBS database, along with the identification of key estimating variables and statistical cost indicators.

8.2 Phase-II

Phase-II constitutes the synthesis of designing, developing, and prototyping a PC based IV&V cost estimating tool (model).  It includes the development of the User interfaces, functional flows, and standard output reports.  Phase-II exit criteria is the actualization of a prototype model that aids the User in identification, application, and manipulation of key estimating variables, in a User friendly environment, to produce a IV&V project cost estimate by applying the processes and WBS task resource allocation data gathered during research Phase-I.

8.3 Phase-III

Phase-III consists of an iterative process of applying the tool to a pilot NASA IV&V Program(s), analyzing the results, and revisiting and verifying the model structure, algorithms, and WBS database resource allocations for accuracy.

9.0
TASKS & ACTIVITIES

9.1
Data Gathering and Analysis (Phase – I)  – Includes the following tasks & activities:

9.1.1 Analyze current software IV&V activities and support NAVAIR Depot JAX and the NASA Software IV&V Center to establish, validate, and document an IV&V benchmark with processes and procedures for software IV&V in use by other Government agencies, industry, and academia.

9.1.2 Apply the IV&V process benchmark as a baseline for evaluation and improvement of NASA software IV&V processes and techniques.

9.1.3 Define, validate, and record existing interfaces between software developers and NASA software IV&V Teams.

9.1.4 Use analytical techniques, such as critical thinking, to yield IV&V process improvement opportunities.

9.1.5
Develop the IV&V Cost Estimating Work Breakdown Structure.  Employ process oriented, structured analysis techniques such as functional decomposition and hierarchy diagrams, as well as object oriented data flow analysis, to create a NASA IV&V cost estimating Work Breakdown Structure (WBS).  The WBS shall accommodate the definition of both Phase Independent and Phase Dependent tasks.

9.1.6
Establish a WBS task database for NASA IV&V cost estimating as the basis for a bottoms-up, engineering based cost estimate.  The database shall accommodate both Phase Independent and Phase Dependent tasks, and the application of at least three (3) levels of software analysis vigor, i.e., Limited, Focused, and Comprehensive.

9.1.7
Evaluate the IV&V baseline process and support NAVAIR Depot JAX and the NASA Software IV&V Center to identify and weigh key IV&V cost estimating variables.

9.1.8
Allocate / populate each task in the WBS database with typical labor, material, and computer resources required to successfully perform the task, at each level of analysis.

9.1.9
Collect, collate, and record actual cost data from completed software IV&V programs.  Analyze actual cost data to identify and implement concurrent statistical regression / cost forecast techniques to overlay the engineering based estimates for software IV&V cost estimation.

9.2
Prototype IV&V Cost Model (Phase – II)  – Includes the following tasks & activities:

9.2.1
Develop, prototype, test, produce, and validate a NASA software IV&V program cost estimation tool (model).  Analyze and refine tool requirements, evaluate algorithms, determine operational effectiveness, and assess User interfaces.

9.2.2
Define the User interface and interaction requirements using transaction modeling and analysis of current scenarios.  Develop output reports. 

9.3
Validate Prototype Model (Phase – III)  – Includes the following task & activities:

9.3.1
Perform an iterative process of applying the IV&V cost estimating tool to a pilot program(s), analyzing the results, and revisiting / verifying the model structure, algorithms, and WBS database resource allocations for accuracy.

10
SCHEDULE & MILESTONES

The IV&V Cost Estimation Project Schedule, Figure-1 below, is also provided in the Memorandum of Agreement between NASA and the U.S. Navy.  NASA and the Navy agree to collaborate on schedule adjustments as required to ensure the success of this research Initiative.
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Figure - 1

11
CONTRACTOR SUPPORT SERVICES

11.1
Titan Systems – The NASA IV&V Facility has a contract with Titan Systems Corporation for IV&V support services.  A contract Task Order / Sub-Task Description has been prepared and funding is allocated from this Center Initiative to retain Titan Systems services in support of IV&V cost estimating.  The contract vehicle is in-place and the required efforts are within scope.  Titan Systems has IV&V domain experience.  No delays or difficulties are anticipated in this regard.

11.2
ProLogic – The NASA IV&V Facility has a contract with ProLogic Incorporated for a variety of IV&V support services, including the NASA IV&V Intern Program.  A contract Task Order / Sub-Task Description has been prepared and funding is allocated from this Center Initiative to retain ProLogic services for data gathering in support of IV&V cost estimating.  The contract vehicle is in-place and the required efforts are within scope.  
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