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http://gr.xjtu.edu.cn/web/hsun/

18629359302 zhao.xiaoqing@stu.xjtu.edu.cn

Mobile : 13571861726
Email   : hsun@mail.xjtu.edu.cn
Office  : 4 3
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Wayne Wolf
2002
Steve Furber ARM SoC

uC/OS-II
2003
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PC
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Difference engine
Charles Babbage 1822-
1832

25,000
4

17,500

Difference engine 7

ENIAC

1946
17468 27 50
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Whirlwind

U.S. Navy MIT

ENIAC MIT 4000
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Intel 4004
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Itanium
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Xeon
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The Future: Processor becomes a Transistor?

Intel 48 cores single chip cloud computing 16
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Prehistory: Generations
1st Tubes
2nd Transistors
3rd Integrated Circuits
4th VLSI….
5th Nanotubes? Optical? Quantum?

Discrete advances in each generation
Faster, smaller, more reliable, easier to utilize

Modern computing: Moore’s Law
Continuous advance, fairly homogeneous technology

17

The Moore’s Law 

Cramming More Components onto Integrated Circuits”
Gordon Moore, Electronics, 1965

# on transistors on cost-effective integrated circuit double every 
18 months
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Desktop computer

Server

Embedded computer

Warehouse-scale computer
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1981
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1983
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30 …
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…
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Warehouse-scale computer

Google Oregon data center Dalles
$1.2 billion 2008 26
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Google’s 
Goggles

The nature of applications also changed!
27

Internet of Things
Cloud Computing

Big Data
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8 8051
16 MSP430
32

ARM
MIPS
TI DSP

100
29

deadline
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ASIC&FPGA

ASIC

FPGA
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PC
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Physics of Software
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<35

35

(Deadline)

CPU

Platform

Program

Task

Multiproc
essor
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–
1.

functional requirement
nonfunctional requirement

NRE Non-Recurring
Engineering
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GPS
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GPS
GPS

LCD 400x600

5 GPS

0.25

30

100mW

2 x16 12
41

GPS
GPS

GPS
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GPS

43

–

CPU
GPS
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HITACHI
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SoC
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SoC
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