City applications
Reducing the footprint



CONSORTIUM GREEN IT REGIO AMSTERDAM

Increasing energy efficiency and decreasing carbon emissions
by scouting, testing and exploring smart IT solutions

Because IT plays an increasingly important role in our efficient and smart society.

We help the Amsterdam region meet

their energy transition goals in 2020: Renewable energy  Energy consumption

Scouting innovative technology

Creating piloting and business &

opportunities i 7 S ad &V e i
G . ' ‘ Energy Efficient
- ¥ W O Datacenters

Sharing through our network and
showcasing good practices

Smart IT Smart Energy &
Creating opportunities to demonstrate solutions Smart Grids
commitment to our participants’

sustainability goals

40+ consortium participants
Supported by our Alliance Partners



Cooperating on greening IT in Amsterdam started in 2010

THE CONSORTIUM
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Smart cities have more IT

ICT iImproving
® quality of life
ICT supporting

CIty services

O
ICT supporting
administration

e

Resources




Smarter cities have green IT

Walk the talk
Invest and earn back

Resources ARE finite
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Green Cloud Model — the full-stack approach

Functionality to users

Use minimum (virtual) computing

Software application | .
resources per unit of work

Virtual resources

Increase utilization of host computing
resources

Virtualization platform

Computing resources

Deliver max computing power per

Computing hardware aE T
rack energy

Rack energy

Reduce overhead for server housing

Data center infrastructure ; :
(rack energy, temperature, housing,...)

Street energy

~ _
~/

Greening the Cloud, www.greeningthecloud.nl



http://www.greeningthecloud.nl/

Backup
A compression cooling machne with

Trez. cooling 5 used as 2 I:|.u|:h.-|-|:|. Free cooling

The data center is cooled wth

In-row coolers Modern UPS
The r-row coolers adapt easly to A Modern UPS systems have a higher
the lower cooling demand, efficiency than the older systems.

Report: Reorganizing computer rooms and datacenters in an energy efficient way



https://www.amsterdam.nl/gemeente/organisatie/ruimte-economie/ruimte-duurzaamheid/ruimte-duurzaamheid/making-amsterdam/publications/sustainability-0/reorganizing/

Retrofitting ICT infrastructure

Compression coolers
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< 1600 €/KW ict Investment < 1000 €/KW ict

Annual saving KW i Annual saving W |
on energy costs Ca. 480 €/kW ict on energy costs Ca. 430 €/kW ict
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reduction CO,

Green Deal Datacenters 2012-2014

 Examples from practice

* Including: adding free cooling to an existing datacenter
 Many other possible retrofits are documented

Report: Reorganizing computer rooms and datacenters in an energy efficient way



https://www.amsterdam.nl/gemeente/organisatie/ruimte-economie/ruimte-duurzaamheid/ruimte-duurzaamheid/making-amsterdam/publications/sustainability-0/reorganizing/

Optimize server energy consumption
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e SURFdrive, 17.000 users

e File storage application for NL higher
education, similar to Dropbox

e 16 production servers

e Tested on web, database and storage
servers

e Applicable to many types of serves

e More efficient use of resources

e No noticable performance loss lundi mardi mercredi jeudi vendredi  samedi  dimanche

ENERGY CONSUMPTION IN WATT (W)
X 5 g g 3
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Power management, though typically switched off, can be expected to achieve 20% energy efficiency gains
SURFsara, SURFdrive research “Power Management on Dell Servers”, Diederik de Graaf, Gerard van Westrienen



0 Blank panels

SOy

“ %) In-row coolers
* The in-row coolers adapt easily
to the lower cooling demand.

' '3 Rack-by-rack © Virtualization

% Virtualization can be applied rack-by- ¥ Multiple software servers are virtualized
rack, so that the data center can simply and share a hardware server.
continue to run on the remaining servers. e

Modular UPS

The open spaces in the racks are sealed } %" Modules can be turned off to main-
with panels to keep the hot/cold aisles tain a high workload (and therefore
separated. high efficiency) .

..................................................................................................................................

Case for 1 MW DC with PUE 1.42; investment earned back in less than 2 years
Report: Reorganizing computer rooms and datacenters in an energy efficient way



https://www.amsterdam.nl/gemeente/organisatie/ruimte-economie/ruimte-duurzaamheid/ruimte-duurzaamheid/making-amsterdam/publications/sustainability-0/reorganizing/

Increase software energy efficiency

« Hardware uses energy because software tells it to
« Software inefficiency grows faster than hardware efficiency

« Greening the Cloud investigated cases on software development and
hosting

 Practical results published on July 7

e Scientific community meets 29/8/2016 — 1/9/2016

e http://2016.ict4s.org/

« More information: http://www.greeningthecloud.nl/publicaties/



http://www.greeningthecloud.nl/
http://www.greeningthecloud.nl/event/greening-the-cloud-congres/
http://2016.ict4s.org/
http://www.greeningthecloud.nl/publicaties/
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Datacenters can and
should provide

™ energy flexbility

| services to support

= the energy grid during
e the energy transition

http://www.q'evser-proiect.eu/
http://www.linkedin.com/qgroups/Networked-Data-Centres-Smart-Grids-7485057 g



http://www.geyser-project.eu/
http://www.linkedin.com/groups/Networked-Data-Centres-Smart-Grids-7485057
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EURECA!

Market
: Navigation
Cost/benefit
: analysis

Provide
. : Tailored
identify Guidelines
energy
saving
opportunities

Knowledge sharing & training platform + the EURECA Tool

Public sector support to innovative datacenters: http://www.eureca-project.eu



http://www.eureca-project.eu/

Cities need green, Smart City ready ICT

For more information on the cases:

IEELQYERE e
Director Green IT Amsterdam Region

+31 6 5245 5252
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