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"Early interface testing will save you at integrated testing"

We had a very strong emphasis on testing.  A good example is interface testing.  On FAST and on WIRE, we did at least three interface tests with the instrument before they showed up for integration.  The first interface you do—you have this ICD, and it’s supposed to define the interface.  Well, you’ve got the problem of interpretation.  Some people interpret differently than others what’s written.  You’ve got the problem that there are things in the ICD—there are things missing from the ICD that you just haven’t thought of.  And so you bring the hardware together for the first time, and you do it as early as you can—the first time you have a bread board.  You bring the hardware together and you check out your hardware interfaces.  And if you’ve done your homework, the problems you encounter—you will encounter problems—the problems will be solvable on the spot—you’ll be able to make a couple little changes—swap some wires, or do what you have to do.  And you get through your hardware test, and you find a couple problems that you need to go back and change in the design.  Because you’ve done an interface test early, you’ve got time for the designer to go back, think about the problem, and come up with a good solution, not some solution that you’ve patched together at the last minute with a couple of jumper wires on the flight board, but something that you’ve got to get into the schematics and get changed correctly.  And it just saves cost in the long run.  And the second interface test shakes out the software.  And you’ve got a big software interface between the instrument and the spacecraft.  You’ve got data going back and forth.  You’ve got control algorithms going back and forth.  And so you shake out the software.  But even still, you’re not done.  You’ve found problems in the process of doing the test, and so you want to come back and run it again to make sure you’ve fixed your problems right.  And again, you’ve found the problems early enough so that the software guys have time to go back and fix it right, test their software, find the other bugs that they introduced (while) fixing the first problem.  And so the third interface test, you check the hardware again, you check the software again, and you start working on the operations.  You test your database for your telemetry, you check your command database, you check your process for generating command sequences, or whatever it is you do to the instrument.  And so we went through that process with all of the SMEX missions.  So, when we got to INT, we spent a day integrating the instrument, and we were done.  Ready to run the spacecraft functional again.  That’s when it costs you money.  When you’ve got a marching army in INT.  If you spend a week integrating the instrument, or two weeks integrating the instrument, working out problems, taking the thing back off, adding a couple jumper wires.  Meanwhile, you’ve got the rest of the team sitting around with nothing to do, burning money.

