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Abstract: In computer design, complexity comes naturally, and complexity-effective design is a
study in trade-offs. The art of computer design involves finding elegant solutions for the most
common operations, and avoiding complexity creep as problems are discovered. In some sense, it
is the job of the computer architect to manage the design to an appropriate complexity budget.

This talk will describe a process for managing complexity in microprocessor design. First, I will
describe the importance of identifying a relatively small set of fundamental design principles for
guiding the overall design. 1 will show some examples that demonstrate how the best principles
emerge from finding natural alignment between technology characteristics, circuit structures, and
micro-architectural functions. Second, | will describe a phased design process that surfaces more
of the inherent complexity of the design sooner, enabling the design team to make better choices
about how to invest their limited complexity budget.

In the final section of the talk, | will identify some emerging technology and market trends
that will likely influence the fundamental design principles appropriate for the next generation of
computer designs.
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