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Introduction

άItalian Debt for Kyoto delay: 440.000.000 euro ϵ.
Italy must paya daily fine of 4.111.000 ϵ(47,6 ϵper second) for the failure to

achievethe objectivesof Kyoto Protocolfrom нллуΦέ
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άL/¢ ŀƭƻƴŜ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ƻŦ ŀ ǇŜǊŎŜƴǘŀƎŜ ǿƘƛŎƘ ǾŀǊȅ ǿƛŘŜƭȅ

from 2% to 10%ƻŦ ǘƘŜ ǿƻǊƭŘ ǇƻǿŜǊ ŎƻƴǎǳƳǇǘƛƻƴΦέ



ά5ƻŜǎ 9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴŎȅ {ŀǾŜ 9ƴŜǊƎȅΚέ

άKhazzom-BrokesPosulate: improved energy efficiency leads to risingenergy 

consumption:

Reducing  total energy consumption must be the final objective to both 

ǘƘŜ ŎƘŀƭƭŜƴƎŜǎ ƻŦ ŎƻƴǾŜƴǘƛƻƴŀƭ ƻƛƭ ŘŜǇƭŜǘƛƻƴ ŀƴŘ ǘƻ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ŜƳƛǎǎƛƻƴǎΦέ
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ÅReduce the energy consumption of a network

ÅCan be achieved by

ïReducing power consumption of devices

ÅRouters: reduce cpu/memory/asics power consumption

ÅLinks: design more efficient modulation, low power tx

ïReduce power consumption of the whole network

ÅEfficient DESIGN of the network

OurGoal



ςa physical network topologybuilt by routers and links, in 
which links have a known capacity 

ςthe knowledge of the average amount of traffic
exchanged by any source/destination node pair

ςthe power consumption of each link and node,

ProblemFormulation

Given

the set of routers and links that must be powered on so that 
the total power consumption is minimized

flow conservation and maximum link utilization constraints.

Find

Subjectto



ProblemFormulation

ςyi is a router

ςxij is a link with capacitycij

ςtsd is the traffic from s to d

ςfsd
ij is the traffic from s to d on 

link from i to j

ςa is the overprovisioning

constraint

ςP is the power

The problem is
NP-complete!



Algorithms

NodeHeuristics

Link Heuristics

ωLeastFlow

ωRandom

ωLeastFlow

ωLeastLink

ωRandom

Simple
heuristics!!
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Tsd=U[0.5,1.5] Cij=min(floor(fij/ )̡,cij
min)


