Reading and Inspections Experiment Results (Draft)

For

“State-of-the-Art Software Inspections and Reading” Initiative

Based on consultations with our liaison at GSFC and discussions with potential customers in the Flight Software Branch (FSB) for the work contracted in this Initiative, the focus of this Initiative has shifted away from the running of experiments. Instead, our FSB customers have indicated that the most high-payoff activities for them would be the introduction of inspections on pilot projects and the implementation of a metrics program that would evaluate the ROI of those inspections.

In this report, we present a draft overview of the metrics program portion of this Initiative and example research questions to be answered.

This is only a draft metrics program, which will change as we help refine the pilot project’s interests and integrate with the existing metrics being collected, if any.

Goals

The goal of the inspections deployment on the FSB pilot project is to decrease the number of errors propagated from development to the integration and test phases, thereby attaining cost savings. Hence the goal of the metrics program must be to demonstrate whether the larger project goal is being achieved, with fewer software defects leaving the implementation phase. 

Questions

We anticipate a series of questions arising over the course of our engagement with the pilot project, all contributing to the goal of the metrics program.

· Are the inspections having an effect? The first step toward seeing if the use of inspections helps achieve the project goal is to determine if they are working at all on the project. If not, then we will analyze the situation to determine the reasons and take corrective action. For example, the training may have been insufficient and follow-up action may be required to ensure that the process can be effectively used by the team.
· Are the inspections contributing value to the project? The next step will be to show that the use of inspections is contributing some benefit to the project, that is, that they are having an impact on quality and in fact decreasing the number of defects reaching system integration.
· Are the inspections cost-effective? Assuming that inspections are contributing value, we will need to show that that value is being achieved in a cost effective way, that is, that the same quality level could not be achieved by spending additional effort on some cheaper project activity, such as testing.
· Are inspections in other lifecycle phases more cost-effective? If the pilot project team eventually wishes to introduce inspections at other points along the lifecycle, we will make sure that we are collecting a set of metrics that can be used to compare the relative return on investment of both types of inspections.
Metrics

Our primary aims for the metrics collection program are to achieve useful results with minimal intrusion to the developers’ normal work activities. For this reason we will try to use, whenever possible, any existing metrics collected by the team. This information will then have an impact on the types of questions we are able to answer.

We intend to introduce the data collection forms developed by JPL specifically for use in conjunction with the Formal Inspection Process. This will have a benefit in that these forms make it easy for the inspectors to record information about the defects being found at the time of the inspection. For example, defects must be rated as major or minor according to certain predetermined criteria. Defects must also be described by type, and we will work with the pilot project team to determine a small and clear defect taxonomy so that this determination can be made easily.

Candidate metrics include:

· Number of major defects discovered by an inspection. This metric will help us determine whether inspections are catching defects of interest, and hence if they are preventing important defects from ever making it to the integration and test phases.

· Number of major defects discovered per hour. This ratio will help illuminate the average return on investment of the time spent on inspections, especially if we can compare similar metrics collected for testing activities.

· Number of major defects of type “traceability” discovered by an inspection. This metrics will help us determine the amount of value added to the project by inspections. As “traceability” defects (i.e. those involving whether the correct set of functionality is being implemented by the system) are typically hard to find by testing, we can argue that inspections are contributing real value by catching a type of defect that is not well-suited to be caught using the other quality methods available.

