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"Mission Success Depends on Exercising the Software"

I believe that mission success is, to a great degree, determined by the amount of experience and the amount of exercise that we put into a system.  Nowhere is this more clear than in software.  The more we exercise software over a wide range of conditions—even if it is not to meet a specific requirement validation—the more robust the software will be.  I have an example, actually, two examples, that happened during one flight.  The second flight of Pegasus was characterized by a failure in the first second-stage separation.  That caused the vehicle to jackknife, and the second stage—the part of the stack, 120 degrees away from the intended direction of motion.  We had exercised the autopilot software enough so we had identified why the autopilot would not recover from large excursions.  And we had fixed that; that is, that exercise—and I am calling it an exercise on purpose to avoid identifying it with a test—allowed us to create an autopilot which was very robust, and that was the first saving of the mission.  Later, the vehicle found itself in a low-energy state because of that turn that it had to perform.  Once again, the guidance software decided to lower the target altitude, and that allowed the vehicle to enter a stable orbit rather than going to its original altitude and ending up in a low-energy condition.  Why did the software behave that way?  Because we had exercised it a lot; we had identified that behavior; we had understood that behavior of the software and fixed it.

