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- Internet compensates own weight in CO2 1.5x (~10x in 2030) %?%f@bggﬁmm

Energy Agency
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- Buildings: 10% energy saved by better temperature control DIgITOlIZOTIOﬂ .
& Energy

« Autonomous cars and digitalisation can cut 50% of energy consumption O'"temational
and 75% CO2 in transport sector 1€

* Lighting: 20% electricity with smart-light
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- Digital technologies can cut global emissions by 15% FRQRUM
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Only possible if internet doesn’t use more energy than it saves
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NEWS FEATURE - 12 SEPTEMBER 2018 - CORRECTION 13 SEPTEMBER 2018

nature

International journal of science HOW tO StOp data Centres fI"OITl gObbling Up the
= g world's electricity
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Internet traffic and electricity consumption ol

Global electricity demand
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Bitcoin use by mid-2018

Biting the hend that foods IT

B DATACENTRE  GOFTWARE  SCCURTY  DEVOPS  BUSINESS  PCRSONALTECH  SCIENGE  EMERGENTTECH  ROOTNOTES .g;m Q
< Death notice: Moore’s Law. 19 April 1965 - 2
TWh Figures are approximate. January 2018

ICT: 5-10% global electricity o Science ”We will need new more energy-efficient
- = - '”
ICT: 2-3% global CO2 e technologies in 3-4 years from now!

Masanet, Koomey et al, Science 2020
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Derfor sluger dit videoopslag pa Facebook og din yndlingsserie pa Netflix meget strem
Hvis datacenteret karer pa
sort strem, som stammer fra

Facebook eller streamer en time af din yndlings- et kuldrevet kraftvaerk, vil ~
serie pa Netflix. Den tunge datatrafik mellem dit din handling fore til et udslip [ | \ \ /

Det er ikke kun din mobiltelefon, din tablet eller dit
fiernsyn, der bruger strom, nar du deler en video pa

Hvis datacenteret
derimod kerer pa
gren strem,vil
CO,-udstippet

veere nul. /‘_
-

/
hjem og det datacenter, du bruger ude i verden, | af drivhusgassen CO,. . 4
bruger endnu mere strom.
‘Tekst: Lasse Foghsgaard - Grafik: Jens B. Morch

Du stér i din have

og optager en 60
sekunder lang video
af dit barn, der hopper
ien trampolin

Din video bliver omsat til et usynligt
radiosignal og sendes med 4G til den
narmeste mobilantenne pa et tag.

Du deler den
til gleede for
dine venner
pa Facebook.

Din deling af en video pa 60 sekunder giver
samlet set et stromforbrug svarende til
0,4 kWh, som svarer til at koge 4 liter vand

Radiosignalet bliver omsat til et optisk signal, som
bliver sendt ned under jorden igennem et lysleder-
kabel iretning af et af Facebooks datacentre.

Det kunne veere det svenske datacenter i Lulea.

Ved ankomsten til datacenteret vil
det blive lagret pa en harddisk og
streamet tilbage til dig, hvor du far
beskeden 'Upload is complete’.

= = Pa vejen til

og fra datacen-
teret vil video-
signalet skifte
mellem at veere
elektrisk og
optisk.

Samtidig vil videoen ogsa blive
streamet ud til dine 300 venner
pa Facebook, som vil kunne se
videoen i deres feed.

og udslip af ca. 75 gram CO,.
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2x Washingtoh DC 'reseNoirrs:

Rocky Gorge Res. + Lake Mooney +
Little Seneca Lake + Nedwood Dam

+Breckenridge Res. + Georgetown

Res.

4 friends for 2 hours:
140 Wh, 24 g CO, ~ boil 1.2 litres water.
125 million gamers worldwide 1 year:
14 TWh, ~ boil 125 billion litres water:

~ 2x W-DC res
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A single chip capable'of feeding the whole internet . .. #
Minhao Pu, ‘ N i - postdeadline CLEO 2016
anoPhot.Dev. HH nature Vol. 12, No. 8, 2018
" Pr HH” “ photonics Hao Hu et al,
::: :;:;;m > nature photonics > news & views > article
ﬁ coe photonics
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ME - : news & views VOL12| AUGUST 2018 |

‘ Integrated combs drive extreme data rates
P ’ H|H A ! Daniel J. Blumenthal _ A

“This work is an important step towards
realizing compact, energy- and cost efﬁment
transcelvers and fibre optic links that scale..”

RESEARCH & INNOVATION = ] e | [ @ft
Horizon Prizes A o " 4 \: i

vorizon prize . PHOTONMAP ~ 661 Thit/s: more than 2x global internet traffic!

M Craced the optical transmission All on the light from a single optical chip

TRANSMISSION =50 challenge and won the prize
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Into the Pbit/s regime ,{!\ng\\g a single comb source

\Q nature A.A. Jgrgensen et al, 20/10-2022

phOtOIliCS Petabit-per-second data transmission using a chip-
scale microcomb ring resonator source

1.84 Pbit/s
HM: 1T T demonstrated

Reciever

Data, pol-
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lfl One source for >2x world internet traffic (~932 Tbit/s)
| ~save>1.000 lasers ~ LoC 40 Pbyte in 3 minutes

", Potential for 100 Pbit/s ~save 100.000 lasers ~LoC 3 sec
Tt ORO A0 011 D

The "Most talked about” Nature Photonics

Washington ~ K
pust Bl newshour paper of similar age - #1

@ 93 tweeters 12 blogs ® 4 Facebook pages #2 Of a” NPHOT papers

. 66 news outlets 2 Redditors 3 Wikipedia page .
. : . Top-1.12%o of all 22 mio papers
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Serlingske - Energi-efficient communications: hot!
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Summary

* The internet is a key against climate change
» Energy-efficient communication technologies needed:

—e.g. single-source for Pbit/s transmission: LoC 40 Pbyte in 3 minutes!

* Need for a standardised tool to evaluate competing solutions




