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Software is also critical.  Software/hardware interfaces, ground systems—I’ll step back to a mission before Hubble where I was the operations manager of the Solar Max Mission.  When I first took on the operations job, I argued to get 1 week of testing.  I was responsible for the ground system pulling that together, building the operations capability, all the procedures, demonstrating it, and launching.  Our role to demonstrating it was to use an electrical simulator of the spacecraft.  However, I was a strong believer that, at some point in time, you needed to close the loop and do an actual simulation by commanding the flight spacecraft.

Well, the project manager, who was always pressed for time and schedule and cost, did not want to build in the—what we thought was an adequate ground test program into the system.  He would allow us to have a couple of hours with the spacecraft remotely from the Control Center after we built the procedures.

The very first command we sent didn’t work.  Of course, ground system people blew it again, they turned us off, we went away, we analyzed the data, put our head between—our tail between our legs—and went off and looked at the data.  Much to the chagrin of us and the and the program manager, it was discovered over time that it was a design problem onboard the spacecraft and not a ground system problem.

Had we got on orbit, the first command we sent into the vehicle would not have worked, and we would not have been able to command the spacecraft in the way it was designed to be commanded and used.  I’m not sure how we would have worked around that problem.  They actually had to go around and redesign the buffer area in the command receiver.

