	Topic:
	2. Resource estimation

	Need:
	2.1. Assurance cost/benefit analysis tool

Software estimation tools: for both software and complex electronics.  A tool to provide a risk-based assessment of required assurance level.  Some people associate software class with level of risk, but many people don't make that association.  We've tried to research acceptable risk levels for the potential loss of missions of various sizes and the potential loss of people and property. NASA guidelines for acceptable levels of risk exposure.  



	Relevant domain(s):
	Projects at the concept phase can benefit from providing good estimates of required level of effort.   Help identifying the appropriate level of assurance would primarily affect the projects that do not have IV&V.
SMA organization, Software Engineers, Project Manager, software community.



	Project(s) that would use the proposed tool/solution:
	Projects at the concept phase can benefit from providing good estimates of required level of effort.   Help identifying the appropriate level of assurance would primarily affect the projects that do not have IV&V.
All projects with SA support.

Constellation and its sub-projects.



	Current tool/solution in use and its shortcomings:
	Unofficial rough risk exposure diagrams have been created to identify likelihood of loss versus value.   Acceptable loss is based on range safety limits for casualty expectations and rough NASA assurance guidelines.  Risk exposure diagrams are a way to compare one project against another to see if assurance levels are consistent for similar levels of risk exposure.

There are many cost and resource estimating tools but none specifically designed for software assurance tasks which include software safety, software reliability, software quality, software verification and validation, and software independent verification and validation.  No tools cover complex electronics.  Tool should also allow for different software efforts based on software classification. 



	Constraints that might influence the research work plan:
	Unfortunately it is difficult to relate loss of human life to a dollar value to compare safety-critical to mission-critical levels.  It is also difficult to assign a dollar value to NASA's reputation.  It would be helpful to identify in one place how much NASA is willing to risk human life, how much NASA is willing to risk the loss of X dollar property, how much NASA is willing to risk loss of an X dollar mission, and how much NASA is willing to risk its reputation.  Not everything needs to be 99.9999% reliable at a 95% confidence level.  The difficulty is identifying the appropriate level and making it consistent across a variety of projects.



	Timeline that the proposed tool/solution must support:
	

	Language requirement:
	Standard desktop application

	Size or scale requirements:
	

	Required deliverables:
	Estimating tool

	Other useful information:
	CMMI v1.2
Complex Electronics Guidebook


