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Vacuum Tube
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logical unit of 50’s IBM system
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ENIAC vacuum tubes, at computer history museum, 2009
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CDC 6600 (1964) core memory plane,
4096 bits (64 x 64)
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TOSBAC 3400 (1964)

18













CPUDEEAE_E : Moore’s Law
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http://www.intel.com/jp/intel/museum/processor/
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Google Data Centers

Americas

» Berkeley County, South Carolina
e Council Bluffs, lowa

e Douglas County, Georgia

* Mayes County, Oklahoma
 Lenoir, North Carolina

e The Dalles, Oregon X v
* Quilicura, Chile 2
v
EU 2

e Hamina, Finland
e St Ghislain, Belgium
e Dublin, Ireland
Asia
e Singapore
e Changhua County, Taiwan

Google Data Centers http://www.google.com/about/datacenters/locations/index.html
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Electricity usage of Data Center, US

140 - 3£%
130 -
120 Percentages refer
110 - to % of US 2.8% Cr::gegt
electricity use in a
100 - given year '-M
g ( )
> 907 2.2% Data Center consumed
=
S 80 - around 2% of ALL
S 701 - 1.7% nationwide electricity
% 60 - 1.5% _ Boiiiog:s usage in 2010
» D power - J
2 50 1 a distribution
= =
S 40 - | | |
o 0.8% OInfrastructure = ]
2 30 - -
w @ Communications
| OStorage
20 OHigh-end servers IT load
10 - 8 Mid-range servers
®Volume servers
0 d ¢ ¥ Y T T T T -
2000 2005 All Best Upper Lower
ool oot Growth in Data Center Electricity Use 2005 TO 2010
. 2010 =———> Jonathan G. Koomey, Ph.D. (2011)

39




