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And it all starts back down to few, very simple, common concepts.  The first, and foremost, that every project manager needs to remember—and keep indelibly in his mind—is there’s no such thing as a free lunch.  You cannot have it all ways—you can’t have it faster, you can’t have it cheaper, and you cannot have it better.  Somewhere along the line, you’re going to have to pay the price.  Sometimes the price comes in blood, sweat, and tears; sometimes the price comes in other spacecraft failure—and we’ve some of those in the past few years.  Sometimes it comes in terms of cancellation—program cancellations.  And so, fundamentally, you have to come to grips with the idea that you’re going to get what you pay for.  That doesn’t mean necessarily that you should accept a lot of fat or a lot of extremes in your budget, but it does mean that you can’t give up the basic fundamentals if you want success.  And what are some of those basic fundamentals?  I was taught, way back in the ‘60’s, “You test what you fly, and you fly what you test.”  And, “if you can’t do it, you don’t fly it.”  And those are very fundamental ground rules.  There’s a few others.  What you fly is what you put together on the ground and what you verify on the ground.  And, again, if you can’t verify it on the ground, you have no business flying it in orbit, because there’s very little forgiveness in orbit.  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.

