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Modern computers are composed of incredible intricate machinery.  Microprocessors are built from billions of transistors, with complex logic for predicting data access patterns to many levels of cache.  Instructions issue out of order so as to keep the pipeline full, and in many cases, speculation logic forces execution of simultaneous branches in a program.   With all this logic and large number of transistors, given the task of predicting the real time performance of a microprocessor, a performance analysist, using today's methods, has a next to impossible job.  

Traditional methods for computer performance analysis work on the time scale of seconds, and thus miss instantaneous performance anomalies.  Moreover, a system of such complexity as a microprocessor necessarily is non-linear, and attempts to model the microprocessor using linear methods will only tell part of the story.  

I propose that the real time performance of computer hardware can be modeled as a dynamical system, capable of low dimensional chaos.  Looking at hardware this way is novel (indeed there is only one paper remotely on this topic), and provides two possible avenues for research:

1) Modeling computer performance as a dynamical system turns the process of optimization into a non-linear control problem.  This is a well established field with many general methods that can be applied to computer hardware.

2) Hardware simulation is a cottage industry within the micro architecture community.  Using non-linear time series methods to understand real computer hardware can in turn be used to:

1. Inform programmers how to build better simulation environments.

2. Validate hardware simulators.

