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1.0 Purpose

The purpose of this work instruction (WI) is to establish a consistent method for conducting Research In-Progress Reviews (IPRs), and  to provide requirements for assessing the Research Initiatives managed by the Office of Safety and Mission Assurance (OSMA) Software Assurance Research Program (SARP) and the NASA IV&V Program.  
2.0 Scope

This WI applies to research funded by the OSMA SARP, as well as research sponsored directly by the NASA IV&V Program. This WI is applicable to all Research Initiative Principal Investigators (PIs) and NASA Points of Contact (NPOCs), as well as the SARP Lead, the Research Support Team, and other personnel involved with the OSMA SARP and/or the NASA IV&V Research Program. 
This WI applies equally to Center Initiatives (CIs), Research Infusion Initiatives (RIIs), and Facility Initiatives (FIs) managed by the NASA IV&V Program, as well as to CIs that are managed by a NASA Point of Contact (NPOC) at a NASA Center.  In both cases, the methods for evaluating the quality and performance of the research are the same.

3.0 Definitions and Acronyms
Official NASA IV&V roles and terms are defined in the Quality Manual.  Specialized definitions identified in this WI are defined below.
3.1 ABC Score
The ABC Score is a method of evaluating a Research Initiative.  The ABC Score is assigned to a Research Initiative based on its performance during IPRs.  Research Initiatives can be awarded “A,” “B,” or “C” scores as described below.
3.1.1 “A” Score
An “A” score is awarded to a Research Initiative that, in the current assessment period, has produced work that should be communicated to the relevant stakeholder.
3.1.2 “B” Score

A “B” score is awarded to a Research Initiative that has met planned technical and financial expectations.

3.1.3 “C” Score

A “C” score is awarded to a Research Initiative that is underperforming either technically or financially and must meet some improvement goal prior to the next assessment period. Failure to meet improvement goals could lead to early termination of the Research Initiative.
3.2 Reviewers

Reviewers are the persons responsible for assessing the technical and financial performance of a Research Initiative during an IPR.  Reviewers include the SARP Lead and any invited participants who are relevant to the project assessment.
3.3 Technology Readiness Level (TRL)

The TRL measures the maturity of developing technology.  Historically, the program assessed access to relevant data, direct involvement with the NASA mission, and publication; these are now captured by the following TRL scale:

9. Actual system is proven through successful mission operations.  Research is embedded in project or directorate processes; research approaches or findings are referenced in or provide backing information for NASA Policy Directives (NPDs), NASA Procedural Requirements (NPRs), and/or guide books.
8. Actual system completed and qualified through test and demonstration.  NASA project results with work indicate that it is useful in NASA domain.  The work has been applied at more than one center or single project.  May also be included in Technical Excellence training or SATERN course materials.

7. System prototype demonstration in an operational environment.  NASA project proposes to use work (results, tool, or method).  NASA Research Infusion project or training materials can be examples.

6. System/subsystem model or prototype demonstration in a relevant environment.  Demonstration that the results can be applied outside a laboratory context.  Support for users exists, which may include documentation and user guide, training, user interface, demonstrated scalability, and/or improvement over current practice.  Project findings are made available in publications that NASA personnel typically read and/or communication within NASA.

5. Extension and elaboration using current NASA data.  May include empirical studies, measurements and baselines, internal validation of approach, and results by appropriate NASA personnel.  Successful demonstration documented.  Some thought to scaling requirements, and/or documented current scaling limitations are demonstrated. 

4. Component and/or breadboard validation in a relevant environment, and performance verifying predictions.  Extension and elaboration using historical NASA data if not current NASA data.  May include empirical studies, measurements and baselines, peer reviewed external validation of approach and results.

3. Analytical and experimental critical function and/or characteristic proof of concept.  Active research and development is initiated. Some initial results suggest further work would be useful.  Can be done without NASA data, but must be supported by relevant domain data.  Analytical and experimental proof of concept documented.  Metrics and benchmarks detailed.  (For example, if exploring an “improved” approach to static code analysis, what constitutes “improved”?  Higher probability of detection (PD)?  Lower probability of failure (PF)?  What are the current accepted performance ranges upon which the research will help improve?) 

2. The NASA project needs-based problem drives research concept definition.  Technology concept and/or application formulated.  Candidate solution/s is/are identified.  (Here, too, is an expectation that this level of knowledge would be reflected in the proposal.)
1. Present or past NASA project needs define problem to be solved.  Basic principles are observed and reported.  Problem is defined; there may be journal articles or other publications (not necessarily produced by the researchers) that discuss or provide context for this line of research.  (There is an expectation that this level of knowledge would be reflected in the proposal.)
3.4 Acronyms
	CI
	Center Initiative

	CIM
	Center Initiative Management

	FI
	Facility Initiative

	IMS
	NASA IV&V Management System

	IPR
	In-Progress Review

	NPOC
	NASA Point of Contact

	NPD
	NASA Policy Directive

	NPR
	NASA Procedural Requirement

	OSMA
	Office of Safety and Mission Assurance

	PD
	Probability of Detection

	PF
	Probability of Failure

	PI
	Principal Investigator

	PL
	Project Lead

	QM
	Quality Manual

	RII
	Research Infusion Initiative

	SARP
	Software Assurance Research Program

	TRL
	Technology Readiness Level

	WI
	Work Instruction


4.0 Process Flow Diagram
The following diagrams depict processes described in this document, and the responsibilities and actions that shall be performed by process participants.  Any information supplemental to a depicted process will appear after the diagram.
4.1 IPR Preparation
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4.2 IPR Execution
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During the IPR, the technical and financial performance of the Research Initiatives are assessed and ultimately assigned an ABC Score and a Technology Readiness Level (TRL) Score, both of which provide a “snapshot” of the overall performance of the Research Initiative for the assessment period in review.  The entire team is included in the discussion to ensure that all topics and issues are addressed.  Only the PI and SARP Lead are required for the IPR discussion; however, to be inclusive, the rest of the team is encouraged to attend.
5.0 Metrics

Any metrics associated with this WI are established and tracked within the NASA IV&V Metrics Program.

6.0 Records

The following record will be generated or updated and filed in accordance with this WI and IVV 16, Control of Records, and in reference to NPR 1441.1, NASA Records Retention Schedules.

	Record Name
	Original
	Vital
	Responsible

Person
	Retention Requirement
	Location

	IPR documentation, including ABC and TRL Scores
	Y
	Y
	Research Support Team
	Delete/destroy 6 years, 
3 months after completion 
of grant/contract/agreement.  (5/37A)
	Center Initiative Management (CIM) Tool
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