Design Trade Studies

Question from Ivan Hall: What is the proper approach for conducting an "engineering design trade study" that will affect a warfighting performance versus "ownership" decision?

Response from Brian Brodfuehrer: I would approach this problem by constructing a series of options. Each of them would look at different performance levels vs associated costs. I assume by ownership you mean lifecycle cost of ownership. Presenting the user a series of performance vs ownership cost options is, then, the trade study. Engaging early with the user in this study and also incorporating a risk analysis, perhaps taking a scenario approach where risks are determined for various planned operational scenarios, would be a way of narrowing the focus of the study.

Response from Dave Brown: If possible, I have found it useful to provide the requirements writers with a plot of performance versus cost. If there are limits, plot those on the chart also, but keep it as simple as possible. Many performance/cost trades of the type you mention tend to be exponential in nature (i.e., the cost of the last bit of performance is so steep that the line tends toward straight up on the right side of the chart). Sometimes when users can visualize just how much that extra performance will really cost, they are more flexible in working with you in cost-performance trades. When I worked in the JSF program (which had a unit cost KPP), the users were much more flexible at working with us on the speed requirement after they saw just how much the propulsion system would cost and were faced with a list of other requirements they would have to trade away to achieve their original speed requirement input.

