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Digital energy consumption

Le numeérique

3,5% des émissions GES

, 2018
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https://theshiftproject.org/wp-content/uploads/2018/11/Rapport-final-v8-WEB.pdf

10%

A Uéchelle

mondiale

+ 9%

Chaque année
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70%

Des entreprises
deploieront au moins une
solution d'lA a l'echelle

d'ici2030

McKinsey Global institute report, 2019
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https://www.mckinsey.com/~/media/McKinsey/Featured%20Insights/Artificial%20Intelligence/Notes%20from%20the%20frontier%20Modeling%20the%20impact%20of%20AI%20on%20the%20world%20economy/MGI-Notes-from-the-AI-frontier-Modeling-the-impact-of-AI-on-the-world-economy-September-2018.ashx
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C02 emission benchmarks
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Data compiled Oct9, 2010,

An ‘imerican life” has a larger carbon footprint than a “Human lite" bacause the U.S. is widely regarded as one of the top carbon dioxide

emitters in the world.
Sourcs: College of Information and Computer Sciences at University of Massachusetts Amherst

300t de CO,

Entrainement d'un
algorithme de NLP
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2019

Deep and steep
omputing power used in training Al systems
Days spent calculating at one petaflop per second*, log scale

By fundamentals
@ Language @ Speech @ Vision
© Games @ Other

€ Firstera > - Modern era

Energie pour entrainer un
algorithme IA a été multiplié par

300 000 en6 ans

, 2018
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https://arxiv.org/abs/1906.02243
https://openai.com/blog/ai-and-compute/

ChatGPT

100M utilisateurs en 2 mois
13M visiteurs / jour

, 2023

552t de CO,

1 entrainement de GPT3

2021
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https://arxiv.org/ftp/arxiv/papers/2104/2104.10350.pdf
https://www.demandsage.com/chatgpt-statistics/#:~:text=18.,a%20short%20period%20of%20time.

Une Al ou la précision est Une Al ou la précision est
au-dela des colts computationnels et tout en minimisant les codts financiers,
environnementaux computationnels et environnementaux

Modeles volumineux : FLOPS et parametres

élevé Modeles plus léger : FLOPS et parametres
Précision la plus haute réduits

Consummation énergétique / impact Précision acceptable au regard de la cible
environnemental élevées Consommation énergétique / impact

environnemental réduits
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SusAl :

Scope & Méthodologie
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SusAl

Objectif : Evaluer et réduire l'impact environnemental des

solutions d'lA afin de définir des bonnes pratiques en
matiere d'lA plus durable
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Eco CONCEPTION, MONITORING ET REDUCTION

SusAl
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SusAl

Software Méthodologie Référentiel
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SusAl
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Compute Publish Learn Act About Ma rket 2021 2 2023

Machine Learning Emissions Calculator Carbon footprint

Choose your hardware, runtime and cloud provider to estimate the carbon impact of your research.

)]
o
N

Eco conception

This calculator will give you 2 numbers: the raw carbon emissions produced and the approximate offset P d . t l
carbon emissions. The latter number depends on the grid used by the cloud provider and we are open to e ag°g|c 00
update our estimates if anything looks inaccurate or outdated.

Eco-score

Include other impact
Hardware type Hours Used Provider Region of Compute crll‘.erla (LCA)

EIZIX CEE T 2T Cover all Al

applications (CV, NLP,
Speech, ...)

Full LCA

COMPUTE

« Pas de proposition pour diminuer 'empreinte carbone New
« Pas de prise en compte d'autres critére d'impact Y Hewtoimprovyou s, €COSCOTE

If you modify the paral you can

REDUCE your environmental impact by 52%

Your scenario New scenario

EfficientNetBS DenseNet201

China, China Leinster, ireland

<«

@ New improved ec

[ ] Your ecoscore

Understand the calculation
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SusAl project :
Cas d'application
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Quels parametres clés ?

FRAMEWORK HARDWARE

> GLOBAL

CLOUD PROVIDER
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Quels parametres clés ?

FRAMEWORK HARDWARE CLOUD PROVIDER
_/
™
TAILLE BATCH >~ FRAMEWORK
_/

> GLOBAL

QUANTIZATION NB ITERATIONS
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Quels parametres clés ?

FRAMEWORK
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FLOPS
~_
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Energy consumed in inference by torch models
in function of FLOPs of the model
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Energy consumed in inference by torch models Top1 accuracy in inference by torch models
in function of FLOPs of the model in function of energy consumed by the model
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PERSPECTIVES FOR 2023

« Deployer nos solutions en interne pour tous les projets d'IA et proposer notre expertise aux clients
« Developper des partenariats externes
- Avec le secteur publique (ANITI / LNE) et poursuivre avec 'INR
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is the property of the Capgemini Group.

Copyright © 2021 Capgemini. All rights reserved.

About Capgemini Engineering

Capgemini Engineering combines, under one brand, a unique set of strengths from across the
Capgemini Group: the world leading engineering and R&D services of Altran — acquired by
Capgemini in 2020 - and Capgemini's digital manufacturing expertise. With broad industry
knowledge and cutting-edge technologies in digital and software, Capgemini Engineering
supports the convergence of the physical and digital worlds. Combined with the capabilities of
the rest of the Group, it helps clients to accelerate their journey towards Intelligent Industry.
Capgemini Engineering has more than 52,000 engineer and scientist team members in over 30
countries across sectors including aeronautics, automotive, railways, communications, energy,
life sciences, semiconductors, software & internet, space & defence, and consumer products.

Capgemini Engineering is an integral part of the Capgemini Group, a global leader in partnering
with companies to transform and manage their business by harnessing the power of technology.
The Group is guided every day by its purpose of unleashing human energy through technology
for an inclusive and sustainable future. It is a responsible and diverse organization of 270,000
team members in nearly 50 countries. With its strong 50-year heritage and deep industry
expertise, Capgemini is trusted by its clients to address the entire breadth of their business
needs, from strategy and design to operations, fueled by the fast evolving and innovative world
of cloud, data, Al, connectivity, software, digital engineering and platforms. The Group reported
in 2020 global revenues of €16 billion.

Get the Future You Want |


http://www.linkedin.com/company/capgemini
http://www.slideshare.net/capgemini
http://www.twitter.com/capgemini
http://www.youtube.com/capgeminimedia
http://www.facebook.com/capgemini
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