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Graduate course on designs, organizations, and
methods used to build computers. It combines a his-
torical perspective of evolving technologies with a
modern take on the current state of the art. Students
gain unique, original insights into modern comput-
ers by reading technical articles, including seminal
works in the field. Discussions and short presenta-
tions help to develop an understanding of architec-
tural principles. I cover some background material to
get the most out of reading. An optional small pro-
gramming project allows some students to explore
the GPU as a modern massively parallel architecture.

Topics

. Evolving Power Moore’s law, Flynn’s taxon-
omy, Amdahl’s law, seminal machines and ar-
chitectures from CDC6600 to the Frontier.

. Instruction Set Design The road to modern
power-efficient RISC.

. Instruction Level Parallelism Pipelined pro-
cessors, processor performance equation, mul-
tiple issue, dynamic scheduling, speculative and
out-of-order, emerging security concerns.

. Parallel Computers The data flow computer,
multithreading, SIMD, multiprocessors, multi-
cores, and modern fine-grained parallelism.

. Cache Memory Reference locality and mem-
ory hierarchies, direct-mapped, associative and
multilevel strategies, performance and design
tradeoffs, coherence in parallel systems.

. High Performance Computing Bell’s eleven
rules of supercomputer design, modern super-
computing and high-performance applications.

. Looking Ahead Exascale and quantum com-
puters: issues, architectures and challenges.

Resources Check announcement conversations in
course group for reading schedules and material.

Undergrad Background Patterson and Hennessy,
Computer Organization & Design, revised forth edi-
tion or later.

Assessment Weekly presentations, group discus-
sions, and short techincal essays assess reading qual-
ity and grasp of course material.

50% Weekly class presentations
35% Semester work portfolio
15% Final presentation
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