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Energy Saving Potential Estimation Models
of Wired Access Networks for Green Internet
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ABSTRACT

Energy consumption of today’s wired data networks is driven by access networks[1]. However, there is a lack
of general and quantitative valuation basis considering different access network environments to apply green
networking technologies to them. Existing models to estimate energy saving potential for access networks have
poor generality and scalability because they are based on particular network equipment and technologies and
limited to scale of access networks. This study proposes models estimating energy saving potential of access
networks by green networking technologies with a top-down approach. It provides two network-based and
traffic-based models for various modelling environments and requirements. The performance evaluation is achieved
by comparing and analyzing the results of an experiment in terms of a reliability and accuracy, which LPI(Low

Power Idle)™, green networking technology for Ethernet is applied to existing models and ours.
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Fig. 2. (a-1) Energy consumption of the USA’s residental ADSL over ECO scenarios, (a-2) Annual energy savings of the
USA’s residental ADSL over ECO scenarios, (b-1) Energy consumption of LBNL campus networks over ECO scenarios, (b-2)
Annual energy savings of LBNL campus networks over ECO scenarios, (c-1) Energy consumption of LBNL building90’s
networks over ECO scenarios, (c-2) Annual energy savings of LBNL Building90’s networks over ECO scenario
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Fig. 3. (a)Total energy consumption of LBNL building90 by traffic loads over ECO scenarios, (b) Total energy consumption
of LBNL building90 by port utilizations over ECO scenarios, (c) Energy consumption of LBNL building90’s networks in 2008
over ECO scenarios
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Fig. 4. (a) Total energy consumption of the USA’s residential networks by number of customer devices over ECO scenarios, (b)
Standard deviation of total energy consumption of the USA’s residential networks by number of devices over ECO scenarios, (c)
Total energy consumption of the USA’s residential networks by parameter r in Y. H. models over ECO scenarios
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