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Department of Computer Science
University of Rochester

Computer Organization

e Goal: In-depth understanding of the inner
workings of modern computer systems

 Study the hierarchy of layers that comprise
computer systems

— Hardware
— Systems software
— Applications software
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Hardware Components of a Computer
System

» Processor
— Datapath
— Control
e Memory
 Input and Output devices
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A Processor Die Photo: Intel's
Montecito
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Naffziger et al., Journal of Solid-State Circuits, 20 06

10 Disk Platters with Read/Write Heads
[H&P, 3 edition]
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The Principle of Abstraction

e Grouping principle
— Levels/layers of abstraction by which each
layer only needs to understand that
immediately above and below it
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The Compilation Process: A Data View
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What is Computer Architecture?

» Coordination of levels of abstraction under a set
of rapidly changing forces
Application

Operating
Compiler System

Instruction Set Architecture ‘

Instr. Set Proc. I/O System l

Digital Design

Circuit Design
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Instruction Set Architecture

» Key interface between levels of abstraction

* Interface between hardware and lowest level
software

« Interface/functionality separated from
implementation

— Implementations of varying cost and
performance can run identical software

e Implementation influences design
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Sale of Microprocessors by Instruction
Set Architecture (Source: Patterson
&Hennessy, 3" edition)
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Number of distinct processors sold
(Source: Patterson and Hennessy, 3
edition)
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Problem: Increasing cost of memory
access

Reprinted from Hennessy and Patterson,"Computer Architecture:
A Quantitative Approach,” 3rd Edition, 2003, Morgan Kaufman Publishers.
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Caches: A solution to the memory
latency problem

e Majority of real-
estate taken up by
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Uniprocessor Limits

The power problem!

http://www.tomshardware.com/2005/11/21/the_mother_of_all_cpu_charts_2005
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Explicit Parallelism is here to stay! Sun’s Niagara/Rock
Rock projected to
Have 16 cores, 8 threads
each
Photo
Courtesy
Ron Kallg
2003
Other examples: niagara, montecito
Challenge: Ease the task of writing multithreaded code
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Intel’'s 80-core Prototype - Polaris Topics to be covered:
» Data representation and computer arithmetic
» Assembly-level programs and instruction-set
1 Teraflop architectures
Previously requiring e Processor architectures

| . .
2500 <q. i « Memory and storage hierarchies

» Performance optimization
» Exceptional control flow
 |/O devices

e Concurrency

http://techresearch.intel.com/articles/Tera-Scale/1449.htm
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and C
e Read Chapter 1

1/17/2008

To do:

» Get your account, get familiar with using Linux

 Start to read Chapter 2

21
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