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So the metrics that I’m more concerned about are metrics that look at the system, not in terms of failure.  So, one of the key ideas of the research for the last 20 years has been that we are to discount the word “failure” in the very traditional sense.  We know failure, by definition, is a binary way to evaluate a system.  You say, either something is working or it is not working.  And that, many times, is a very simplistic way to look at the behavior of the system.  Many systems that we have, they have multiple functions, they have multiple states—the systems degrade with time, whether it be a hardware, or even in many cases, even software, the notion of how the behavior of the software as it interacts with other software, it changes with time.  So, what they look at—first notion is to make reliability models, rather than looking at binary behavior, which is like failure or success, we have multiple states for the behavior of the system, starting with perfection, up to complete failure.  So, one model that we are developing is that there can be many states—0-1-2-3—up to any other number.  And, then once you have many states, then the word failure has no meaning.  So, sometimes, I try to do in my research is we—that we shouldn’t use the word failure.  It’s a very strong word.  Systems that are just making transitions, from one stage to the next stage.  So, then you can say, it’s like in a binding model—the transition is from perfection to failure—from zero to one, and one to zero.  In a multiple-state model, system would start in state five, then make a transition to four, then make a transition to three, then to two, to one.  And in addition to multiple-state model, a part of the customer-centered reliability is that many mechanical systems, they just degrade continuously.  So, essentially we have infinite possible mistakes of the system.  It’s like material is aging continuously.  So, then every user, every customer, may have a different threshold—where they think that it has degraded enough that it would not satisfy their need.  The idea is that, rather than engineers defining what the word failure is, ultimately, we should have every user, based on their operating conditions, based on their needs, based on their intended function—they have very different threshold.  And their thresholds are changing daily, based on the mission requirement.

