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And the last aspects of this cost/schedule/reliability—what I call “common sense design” is that project managers need to basically be architects.  Because the system architecture is fundamental in being able to develop systems that are reliable, testable, launchable, and—even in the case of Hubble Space Telescope and Solar Max and Westar Palapa, and so on—repairable and retrievable when they have to be.  And so architecture is fundamental to those design and development activities, and the project manager who gets on the program in the beginning is a very fortunate project manager, because he gets to study and understand the architecture of what that mission has to do and then how the pieces of the satellite, observatory, instruments, spacecraft subsystems and systems, all come together in an architecture that allows it to be built, managed, tested, integrated, in the most cost-effective way possible.  That, today, is not done.  It’s unfortunate; we tend to have a tendency to lean on what individuals want to propose to us, and we have a tendency to want to accept that.  That’s absolutely wrong, and that it one of the major explanations for why we have such cost growths on these programs.  It is because we do not understand and study the significance of system architecture for spacecrafts and observatories.

