
Modelling Energy Consumption in    Modelling Energy Consumption in    
I P  N etw ork s                                                    I P  N etw ork s                                                    

Rod Tucker

A RC  S p eci a l  Res ea rch  C en t re f or                                 
U l t ra -B roa db a n d I n f orm a t i on  N et w orks  ( C U B I N )                           

U n i v ers i t y  of  M el b ourn e 
r.tucker@ee.unimelb.edu.au



Background and SummaryBackground and Summary

� Plan to develop a comprehensive model of network power consumption
� Core network  - M etro network  - A ccess network
� I mpact of alternative network architectures
� I mpact of new technolog ies ( e. g .  optical switching ,  wireless access)
� S caling  properties

� “S tag e 1” prog ress report

� Core and access network consumption

� F uture directions
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T h e  R e al i t y:  M ap  of  t h e  I nt e rne tT h e  R e al i t y:  M ap  of  t h e  I nt e rne t

N ot I ncluded:
• E nterprise N etworks
• Content D istrib ution N etworks
• D ata Centres



N umb e r of  H op s  i n t h e  I nt e rne tN umb e r of  H op s  i n t h e  I nt e rne t
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S o u r c e:  P.  V an M i eg h em ,
“Per f o r m anc e A nal y si s o f  C o m p u ter  S y stem s and  N etw o r k s”, C am b r i d g e (2 0 0 6 )

2006 Data

A T & T :   20 hops



E ne rgy C ons ump t i on of  t h e  N e t w orkE ne rgy C ons ump t i on of  t h e  N e t w ork

Power I n

• G reenhouse I mpact
• M anag ing  “H ot S pots”
- G etting  the energ y  in
- G etting  the heat out

• E nerg y -limited capacity  b ottlenecks

W hy  worry  ab out energ y  consumption?
• O PE X

H o t s p o t




