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United States Data Center Energy Usage
Report (2016)
ǐestimate of total U.S . data center electricity 

use (servers, storage, network equipment, 
and infrastructure) from 2000 -2020

ǐIn 2014: consumption of an estimated 70 
billion kWh
- about 1.8% of total U.S. electricity consumption

ǐIncrease of electricity consumption
- about 4% from 2010 -2014
- about 24% from 2005 -2010
- nearly 90% from 2000 -2005

ǐEnergy use is expected to continue slightly 
increasing in the near future, increasing 4% 
from 2014 -2020
- data centers are projected to consume 

approximately 73 billion kWh in 2020

Are we done?



33

Data is produced continously

Smart Everything
- êƜĬǏǣ ɾǣŸŽƞűǗɿ
- Smart places
- Smart networks
- Smart services
- Smart solutions

ĄɾêƜĬǏǣ-ɚɿ infrastructure

Physical and digital worlds collide!
ǐƞŘŘő ǣƩ ƜĬƐŘ ǣŸŽƞűǗ êƜĬǏǣɠɡ
ǐâŘǎǫŽǏŘƜŘƞǣǗ ŰƩǏ ɿêƜĬǏǣ LȂŘǏȉǣŸŽƞűʀ

- qƞǣŘǏĬŊǣŽȂŘ ɱɿǣĬƞűŽŉƓŘʀɲ Ą low latency
- High volume Ą high throughput
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ɠŰǏƩƜ ǗƜĬǏǣ ǌŸƩƞŘ ǣƩ ǗƜĬǏǣ ƓŘƞǗŘǗ

http:// ngm.nationalgeographic.com

Ą novel Big Data Analytics apps with ms-response time 
incorporating local context as well as global state

your personal
coupon arrived !!!
Buy x get y free
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Research Project: Energy Efficent Computing

5

ɾ÷ŸŘ dƩűɿɞ =ƩǏŘ ɪ LőűŘ ɪ =ƓƩǫő-Computing

BOX
BOX

BOX

Information Management in 
ɠ ÷ǏĬŰŰŽŊ
ɤɤɤ qƞőǫǗǣǏŽŘ ɪ ɠ

ɾlß= Žƞ Ĭ <ƩȈɿ

... Simulation software

... Image processing

...

BOX

How to reduce energy ???

What at the main obstacles ???
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Problem: Missing Energy Proportionality
Center for Information Services and High Performance Computing (ZIH)

Measurement at June 20, 2008
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Missing Hardware Adaptivity

Key Question : How to provide a flexible HW platform without compromising performance


