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 What would large data centers look like in 2050, from an energy usage perspective?
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Methods and Assumptions

1. The study will only examine the energy efficiency of computing in future data centers.
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every 2.6 years, compared to the growth of server energy efficiency over the past decade and
draw conclusions on the expectation of data centers efficiency in the next 25 years. .
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By analyzing historical industry data, generating future trend profiles, and calculating 20,000
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Data centers contain a system of information technology (IT) equipment consisting of 1. Individual Servers are 4X more energy efficient in computation.
servers, external storage devices, and network devices. Infrastructure systems such as 2. External Storage and Network Devices use 15% larger share of total IT consumption.
cooling, lighting, and power conditioning enable the daily operation of the facility but are not 3. Computational Capacity with normalized power consumption will increase 4X £ 30,000
directly related to the computing process, and their power consumption has mostly leveled 3
off in recent years [1]. The categorization of electrical equipment is shown in Fig. 1. Prior g 20,000
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infrastructure [2].
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| From the growth rate of energy efficiency of servers, Koomey’s law is expected to drastically
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additive model may be expanded to include more growth rates for improved granularity, as
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Figure 1. Categorical Chart of Data Center IT and Infrastructure Equipment
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