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This course will focus on (1) advanced computer architectures,
high-end microprocessor,  implementation technologies on
processors, and (2) fault-tolerant system architectures and
techniques for error recovery, error detection, automatic test
pattern generation, and formal verification, all of which are
indispensable for designing highly-reliable high-performance
computer systems.
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The goal of this class is that students well understand the
fundamental concepts of high-performance and highly reliable
computer systems and acquire the details of the techniques to
support them.
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Achievement of the aim will be assessed by reports (60%),
questions and presentations in the class (40%).
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Lecturers: Tomohiro Yoneda, Masahiro Goshima

Schedule: Friday, 5th slot(16:30-18:00)

Contents:

(1-1) Techniques to increase processor speed, e.g. pipeline and
cache structures, will be explained with reviews of processor
architecture.

(1-2) Architecture of parallel computers will be explained
focusing on superscalarprocessor architecture.

(1-3) Topics of the cutting-edge technology about computer
architecture will be introduced.

(2-1) The fundamental concept about faults, errors, and failures
as well as the level of fault tolerance will be explained. Then, the
and the

techniques for system reconfiguration and recovery will be

fault tolerant architecture based on redundancy,

discussed.

(2-2) The automatic test pattern generation problem will be
explained, and its two major algorithms,
PODEM algorithm will be discussed.

(2-3) The fundamental idea of formal verification will be

D algorithm and

explained, and the CTL model checking algorithm and its

efficient implementation based on BDDs will be discussed.
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National Institute of Informatics (NII): Lecture room 1 (12F,
rooml1212)
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Japanese or English
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Assignment: Students are required to solve at home the problems

given in the class.



Pre-requisites: Students need to know basic ideas on processor

architectures and digital logic circuits.




