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1. Summary

This research targeted the design and evaluation of the memory systems for high-performance uniproces-
sors and shared-memory multiprocessors. Memory system design is important, because it largely deter-
mines a computer’s sustained performance. In particular, we investigated caches, which are small, fast
(relative to main memory) buffers that hold recently-used blocks of data. Insofar as programs reuse data
and instructions, caches create the illusion of low-latency, high-bandwidth memory. Using caches in mul-
tiprocessors presents the additional challenges of making them transparent to applications (cache coher-
ence) and specifying shared-memory semantics (memory consistency model).

Two themes run through this research. First, memory system design is a quantitative enterprise, in which
new design scenarios often require new evaluation techniques. Second, memory system design is a
software-hardware tradeoff, in which selected assistance from operating systems, compilers, and even
application programmers can be tremendously useful. Contributionsinclude:

improved the design and evaluation methods for multi-megabyte level-two caches,
e refined memory consistency model options,

e investigated the use of multiple page sizes and subblocking in translation lookaside buffers and page
tables, and

e seeded the Wisconsin Wind Tunnel Project’s work on the design and evaluation of multiprocessor
memory systems.
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