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Today’s Computers

4x 2GB DIMMs
~10 Watts per DIMM
(40+ Watt memory total)

4x cores
~30 Watts per core
(130+ Watt CPU total)

Cores double every 24 months
DRAM capacity doubles every 18 months

Today’s Datacenters

4 sockets
6 cores each
24 DIMMS

Hundreds 6fEabinets
Thousands of cores, Terabytes of RAM

CPU Transistors (Moore’s Law)

Datacenter Meltdown?

EuroCloud Server Goals
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28x2U Servers
2kW Heat Load

2002

42x1U Servers
6kW Heat Load
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6 BladeCentre
24kW Heat Load

Very environmentally unfriendly
.. plus electricity is expensive

Maintain performance
*Meet computational demand

-Improve energy efficiency
*Reduce CPU power

o *Reduce memory power

6 BladeCentre
30kW Heat Load

2005

Low Power CPU?

Low Power Memory?

EuroCloud Vision

ARM Cortex-A Processors with
<500mWwW

Energy wasted in
“off-chip”
communication

Today’s Technology

Datacenters built with mobile
processors

Future"

3D-

stacked
memory

DRAMs stacked on
top of processor

Low-Power Chip for Future Datacenters

EuroCloud Server

EuroCloud Participants

Many ARM Cortex-A cores ; e 0

«Low per-core power i oy A

*Exploit massive server parallelism ARM E:[J = L
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*3-D stacked memory Design .(l)ﬂ. . Rellablllty

*Minimal waste in memory communication T e =E .
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*Nokia 0‘4” store applications Architecture
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Open-source server software Connecting People %

*LAMP (Linux, Apache, MySQL and PHP) Software Manufacturlng




