Energyaware Networks:
Reducing?owerConsumption
by SwitchingOfi
Network Elements

LucaChiaraviglio
Marco Mellia
Fabio Neri




[ ouine |

A Motivations
A Goals
A Solutions

A Results
A Technical issues
A Conclusions




Introduction

Electricity prices 047

0,21

=4-Households customer:
0,19 =-Small/Medium Industrial Customer
=L arge Industrial Customer

0,17

0,15

euro/Kw

0,13

0,11 (

0,09

+35%

0,07 T T T T T T 1
1/04 2/04 1/05 2/05 1/06 2/06 1/07

Semester
\




)
Che New Pork Cimes

Keywordsmost frequently searchedoy NYTimes.comeaders

1. bush
2.0bama

3. energy

4. china
5. Immigration
6. tibet
7.1raq
8. india
9. macedonia
10.modernlove



[ Introduction l

ditalian Debt for Kyotodelay: 440.000.000 eura.
Italy must pay a daily fine of 4.111.000¢ (47,6€ per second for the failure to
achievethe objectivesof Kyoto ProtocolfromH n ny ®¢
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Americans Efficiently Consume
Ever-Increasing Amounts of Energy

Improved Energy ... And Rising Energy
Efficiency ... Consumption
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Reducing total energy consumptianust be the final objective to both
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A Reduce the energy consumption of a netwo

A Can be achieved by

I Reducing power consumption dévices
ARouters: reduce cpu/memory/asics power consumptio
ALinks: design more efficient modulation, low power tx
I Reduce power consumption of thehole network
AEfficient DESIGN of the network




‘ Problem Formulation

¢ a physical networkopology built by routers and links, in
which links have a knowmapacity

¢ the knowledge of the average amount ofaffic
exchanged by any source/destination node pair

¢ the power consumptionof each link and node

the set of routers and links that must be powered on so th
the total power consumption isninimized

flow conservation andnaximum linkutilization constraints
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