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Study for reducing network carbon emissions through federated learning.
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CPU Intel(R) Core(TM) i7-13700

GPU NVIDIA GeForce RTX 4070

RAM 32GB

G A A Ubuntu 20.04

Python 3.7.12

¥ 1. gujo]x~ 37
X 13 2.
Codecarbon #7|A[3]1& ¢l&x5 nd <53 e

Ao A dASE B4 HEFHES AALeRE FH5A
548 & e EFolrth o] A= AMEATT

BN
FAsE Ao dguyA] &HE RU¥EHE I, CPU ¢
GPU 9] A8%, A9 Av|Es ngoz i dxlas
Alxksi},

le—6 CO2 Emissions Rate

—e— Centralized
Federated

° 0 5 10 15 20 25 30 35 40
Episode
O 2. oI AaEe ©E w4 wEFE v
a9 2 & Aushs =R 39 434 294
S48 g2 wMEFsE Ed g dye Alfte=
i wel Ahg Ba NEEd B EES wue

g zelrh, wele] Shro] WPPHEE v wjEEol
Hagts FAel dA¥ds dadser daS
APgsins o, T H5H dagdsoew S
APsRAE o Boh gah wjEEo] W2 AL I
oh;]_
%
V. 28

B

iy

=il AE 5G BAAAMY duR e84 i
% i A%t (Federated Learning)&
I, o]& ns-3 AlEHo)H H
o] g3t ATt Aty
Aot Ad gAEdAe Ald

A8 AYY L E T, dFese dads A

AY Ay AgTgES Fdl odyA &P 2 i
HE2%S gazew #Agd £ Jes Fadd £
ATt E3], g4 WEH 4 Ax), dAgdegss 283
mdo] FRF mdo nlE o we wBHai wEES
Holx L s ol AFEHFo] CduA
2e4Y 347 & A SHAA 53 gioro]
2 F S-S AAME

oA Agteliol 44 od S AFHorw AR
stogy, QAFATE AFI UEYA FFolAH9 v
W& 43S 93 7)E gl 7odstaat ko) ook
g Ayl o) Ao dgtels A8 eSS U
ggstar, olux 284S Fdste = de YRS A
LHog mAld For) Qo ol 9ld FF A A
S2+¥ ns-3 & o]§3td ¢S dAAA HEYZ ALY
g o E MAsta =Wy Agsle] WENA AT AR
o} &4 wEHe] AAALS B8 oS oyA &8
AE =9 4 e dFE Ags] B o Qo))

ACKNOWLEDGMENT

"2 ATE ATIEAETAT 2 AR FA7

I
o
N
~
b
o

o8 ICT AT AE SR QA o] AT =

(IITP-2021-0-02046%)

4
o2
i
32
do

A1 EH

[1] Gawt owicz P., and Zubow A. “ns-3 meets OpenAl Gym:
ThePlayground for Machine Learning in Networking
Research,” inProc. ACM MSWIM 2019, Nov. 2019

[2] Telecommunication Networks Group (TKN) at the
School of Electrical Engineering and Computer Science,
ns3-gym (2019), Github repository,
https://github.com/mlco2/codecarbon.

[3] Code Carbon NGO, cordecarbon, (2023), Github
repository, https://github.com/tkn-tub/ns3-gym.



