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THE ENERGY FOOTPRINT
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Notable AI Models

Training compute (FLOP) ®
leZo

DEEP LEARNING MODELS

433 Results &

1e24
AlphaGo Master @
1e22 [ ]
AlphaGo Lee @ ®
o #%90
1e20 N .‘
% o & FA
VGG16 @ .vh
Y \
1e18 sBimg ® 8 7
Mitosls
oq o §
1e16 . !
Neural LM @ o & \ﬁ“o,-nuﬁ'
® GPUDBNs @ °
Tel4 ‘ L]
TD-Gammon @ o®@ LSTM @ "_ .‘O
‘ RankNet (]
1e12 (
° .do °
NetTalk (transcriptiol ’
1e10 ¢ pliorgggel o® : °
51J ea" L] °
@gPandemonium (morse) °
v MLN- ASR o
1e8 Py ’ nitfon @ o
[ ] -
,’ Cognitron @
166 ® “ 0
® Perceptron’ o
1e4 —” @ ADALINE
162 Deep Learning Era
@ Theseus
1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025

Constance Douwes - GreenDays 2025 @Rennes

Publication date

[EpochAl24]



M Inference run
|| Training epoch
[] Training run

Energy per run

Frequency of runs

Constance Douwes - GreenDays 2025 @Rennes

Inference

Very frequent

DEVELOPMENT

Training

i

Frequent to infrequent

Development
BN (E-u
BH-HE-m
H-H H-B
H-H B
H-Emw--
NP

B

Infrequent to rare

[Haack21]



EXPERIMENTS

Constance Douwes - GreenDays 2025 @Rennes



RENGES

Constance Douwes - GreenDays 2025 @Rennes

. Louvain
Lille

.

~ Luxembourg

“@—@ Strasbourg

Nancy
@

Nantes X **

¢ Grid’5000

*ox k o Lyon
Bordeaux | @ ® | Grenoble

Sophia
¢ Toulouse o .J



x XK
% Grid’5000
*

***

Active users over the last 12 months

1500 -
1250 -
1000 -
750 -
500 -
250 -

0 '

2009 2014 2024

Year
https://intranet.grid5000.fr/stats/

Constance Douwes - GreenDays 2025 @Rennes



x XK
% Grid’5000
*

***

Active users over the last 12 months

1500 -
1250 -
1000 -
750 -
500 -
250 -

O '

2009 2014
Year
https://intranet.grid5000.fr/stats/

Constance Douwes - GreenDays 2025 @Rennes



GA.

Green Algorithm

[Lannelongue21]

Energy = (Pepy + Pepy +Puvem ) X Hours

(x PUE = 1.5)
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BMC.

Baseboard Management Controller

[Kwollect]
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BMC.

Baseboard Management Controller

[Kwollect]
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RESULTS
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K Fy @ Nancy Multispeech project
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Multispeech project
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* G,,d,5000 ‘ Nancy Multispeech project User Paper
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CONCLUSION & FUTURE WORK

a2t

Constance Douwes - GreenDays 2025 @Rennes



1. Grid5000 Nancy consumes , with GPUs using hallf.
— Include offset energy from idle unused hardware.

2. Multispeech project consumes on GPU.
— Apply to other (DL-intensive)-team project

3. Development phase equals training best model
— Develop a tracker to facilitate data collection and reporting

& publication & code online soon ©
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Some guidelines...

1. Use more energy-efficient hardware ?
— Manufacturing cost & rebound effect

2. Run experiments on lighter models & small dataset size ?
— Multiplication of experiments & rebound effect

3. Publish it !!

Constance Douwes - GreenDays 2025 @Rennes
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W CUTTING THE COSTS ? %

Constance Douwes - GreenDays 2025 @Rennes



HARDWARE
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SOFTWARE
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MLGO2.

Machine Learning Impact Calculator
[Lacostel9]

Energy = Pg;py X Hours

Constance Douwes - GreenDays 2025 @Rennes

30



Nancy ﬁMultispeech project H User

Green Algorithm
[Lannelongue21]

Energy = (Pgpy + Pcpy +Puem ) X Hours
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GC.

CodeCarbon
[Schmidt21]

T
Energy =2(PGPU (t) + Pepy (£) +Puem (t)) X t
t=0

NVML RAPL 3W/Gb
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BMC.

Baseboard Management Controller

T
Energy =2 Pemc(t) Xt X Gate(t)
t=0

bmc_node_power_watt
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