20254 st=Salst

Al HPC & Ui % o 2d& X

1517] $1% W HolEAE Y=
A =,

CERE

ol 7]

A A EA AT

*artkdu@etri.re kr

Architecture of future data center network supporting Al, HPC, and large—scale
language models

Dae-Ub Kim* and Joon Ki Lee
Electronics and Telecommunications Research Institute (ETRI).

I.A4

3% AFASADTY IS HAFEMHPC) A|~E
e Fa7t A AAASE FIHghe] wet AI/HPC
dlolel AlE] WESAE Al o H34d Hazc
A3 EF HA vEYAS} oS AEHsta ;g‘_gﬂo]
stedo] HE{E 4 F =% CPU, 7H57], WRe
2o 7%y AdES ®E gdz 7dela, EE

=

= =
Abolo M2 dd FERE ZFslodof dth A
AI/HPC dlolEl AE ] Z&24<0 &7 Heo] Hdasta
Al AUHPC Sh=slolst =Rl B4 0 2%
1zt 5wkl H3 A FEo] Fastth Al ¥vHEA

Z1ge QoA AR A Ax PHE Fa vEA
459 ﬁ?ﬂ He o wEx Z&zFed Al AAbe)
VeetEs shal, AR A ”741011 e g 2E2
A A AFste] o ﬂﬂ E43 HES sl
A A|x"loR  FIIe sty Ve BEE
gosta e = Zd.ﬂ&@ﬂ qes YA
oy HES e XY dYE xYsla dFdsEe
W71 Ve HE FHR AT & YIAAS
AHgslE 59 HEFs Z85te] RE HUEE &Y
AeS FPAUY. T3 uAdT Al FHgel Hod
dAG HFE FoE5 FFs] s udE AVHPC
tlolg AE]e] 7} Zé%fr% Aol A Eak HE AHEE
st MY XHEE fg maR=9 v} @(Rack)old
TEZ 3FE EHRIdAE BREE AFE A4y 45
Ao~ M2 JAZAFHY]  HEiA UESZY
1%37F Fosn AXA HE dZe] sheslor AE

ghao] Fhsait,

o.Z&

o AFATH vheke ek Fofo] F&3 wrdog
¢lg] AI/HPC dlolE] AlEle] © & #AFE A%
gt "o Aol AXZ HIA, Al%ﬂl old = &
AAZRS PSS EFZ 3= Al 5 v Aol

0884

2 =82 A/HPC dlo]lg AlgelA 1A% Al AFHS 2Ad3sH7] s,qow CPU, 7}47]
2L d4d AEHo|A UEYA Fxo| kA =23t}
REF| st 43kt

U EEEREE
& e QEsolsasl YEYD Pxo 489 AP

ARYHPOL A5 ZHAN oIEF

T;]-]?:Sl- —T-’—/Ké% T T o
AAE Aolisdth AdE AAZsE BuHe et
SslA CPU, GPU @& AFY 2 Alold] HlolH2
Agshs Aol W Fast 1E UEAD $Ho=
HE ws=d IRz dolHE wi2Ed w, 4 7HAol
7hsetA R #4E HlolE] o]FE& 9% tir|rzte]l AA
T Aok [1]
Host CPU
I===-- —-=--- | R —=-=-=-- I
i Core ' Core E Core E Core E
SR
LT oroLT LT LT
| Cache | Cache | Cache ! Cache !
L2 Cache | |
OCXL
Interface
_(B). ___,
l [PHY} |
i R 0 L 1
oo |0 Memory L ical
¥ix#ell | Controller | [T _sge_i_gr_l_
T Tx A Rx
ﬁm Host Main
Memory
a9 1. AVHPC &% " H o~ AF FHAE
a9 1 2 A/HPC &5 Sl dA AFA =os=

Qe ol 2~ HFS % ZTYFom HFY AL
G291 &IV 2 WEEe s dFo] st
FI2E CPU o A 7FA A€o x7F FHEEF o,
Al vlavl 7bssith. ZF QoA CXL o &
7Fs3st PCle B2 AleS AYstal4], 3 d24& A%
olfyl &7 AFE AYIY. ZHEL Genl ~ Genbd
PCle 2= L& u5 @de 2tE 10Gbps ¥ 25Gbps
# Rt = X YsE= AMD UltraScale+ & oA CXL ¢



20254 SHREAIS

7] PCle PHY, & ¢4 CXL ¢ % PHY, RDMA
Qs F oyl 5 Al 7kA Qg Hol~E Fd A
vl w7} 7hs &t

oy 2 2 ¥ 1 9 7 QIEHelx~y H8S T3
A/HPC A9 4% o7 wgt 71& diolg AlH o=
T2 AI/HPC ol AH WF HEHa Fx25 =AS

ol i

Zolth, AVHPC Helg Al 71& dolg  AlE
YEST Fxoe= b2 Ak dEJI FxE

JtA ok stk VEYA FxR7 AESEHE ofE bz
AFY AYe &5 LLM(Large Language Model)
daree] Al B2k uA% AgE YA 25 FE 9
A el AR e H4e WEYAT Bad
wjZ-o] o},

.: Rack/Node

A
NIC —(GPU) s
T o CPU — Nic
. | |
o e
Accrerstor
NI¢ —{i(cPU) SRR \
- e
Pty tetonter
Accserstor B
NI (6PU) s
T CPU — Nic
-~ !
Aceelerator T
NIC — (GPU)
)
egacy

Al/HPC AI/HPC - Muylti-Rack Network/
Scale-Out Scale-Up /Pod Front-end
Network Network Network
Nic —‘(w
Back-end :Zm:
Network \\ |GV
NiC —‘E’;l'_,')'

o e

Accrerster
NIC — (GPU)

e v

a¥ 2. AVHPC AFY A% &3 WEHQT 7=

ANA 71E YEYIE CPU 9 HEYa XE =
HEHA RIEFHel~ 7= (NIOE S d4sHE
EHAZ 7]E9 deoly FAE UESf Aot F=
7IE =29 JgE VAR, =& e HEYZA
52 &3 (Scaling-out)S 1L#3d Y EHFo|H oyl

(Ethernet)¥} 1P 7]¥ke] WEYIAZ L2/L3 £=9A
HF9HE 8 FAHAIE dEHIE F ALY

PsS T3 gFEY = oF dolHAES AHo
7Vestal, &3] Front-end YIEYA ik 3o},
THA UES A #HAste] AVHPC $F A5E& Fol”
AsA 7= dHeolE g4l /MEY WMESIE AFE
Aes FEA7I7d= A7 o], RDMA  over
Converged Ethernet (RoCE)®} InfiniBand TZEZES
e3le] F2 Al YARSE 7}E7]o] Baksly] $%
2o Attt RDMA € &3 CPU 7Y §lo] HolHE
AEste] XA AIZE A, g4l FUkstR®E GPU,
b7l 24 NIC QIgjdlo]2~ 483 4 A =AU
AI/HPC & 93 dlole Al <9 Back-end HWESHIAZE
TEHe] 71&5719 A4 WMEYAR 2 &4 (Scaling-
out)¥} Aol Urh. AWM= AI/HPC 2 FEZQI
AFE AT MAES A Zask dEY It T
A kel Ao AAS UEYT FRE FHF)]
HES T, CPU, 7F&7], wRE =E9 o
29AE ol HEYA FER At 7tE7
483 Al AFY Ao T Ao T/ WE2E T
ggato] b7l AtS dridem Feola CPU, 7H:7],

it 40 o

o it o ot of

0885

Al A% % Fx% CPU, GPU, 7}47], W=g 59
AFE Aol REAoz FHF oA e HAAZ
AAEA @ Aotk o A e dZ2 HEYIE
AAA, Fodoz 7t A BEES Adsioof g
CPU, GPU, 7719 22 AHAgFA Adx 2z
A gAel Fz2d 2z vmael 97 wWEesp il
Hasta, o] HFEH AYEe] VEHI 842 5T
9tk dA4 B8 UMEYI AFS NVIDIA ¢ a2
Z2EZ(NVLink)® InfiniBand Z2EZFS Hlgo=z
AAS Austar oh3]. AT @A) CXL & H]E3)]
AFE AL AZE g FUHHd NwNE A
T2 EFo] FAsEA MEE UESZER dHd
JE 271 =l APAT[4-6]. 2 CPU-GPU-
Memory 42 o8 7|49 AlFol thdstr] wFol
A Holale TE Jd4 ZEEIZS E3 dAsEn
SHe & ol Ha, iR 2 7ide] MUY 4
Z2EE It Fdste] dog T sel HE&H
o#]l CPU, 7}%7], Wl2E EE ZE ASIC FHo] %o}
A Fo|t.

ACKNOWLEDGMENT

o,
i
M
rlo
[N}
(@)
Do
=
oL
ol
1
2
e
N
Y
ol
T
oft

A

el Adow

1=}
=
ARFA71E97kde] Ads wop #3E A7, (No. 2019-

[1] C.-C. Yang and G. Cong, "Accelerating Data Loading in
Deep Neural Network Training," 2019 IEEE 26th
International Conference on High Performance Computing,
Data, and Analytics (HiPC), Hyderabad, India, 2019, pp.
235-245.

(2] D.-U. Kim, at al., "Optically Networked
Heterogeneous Data-centric Computing System with
Silicon Photonics Transceivers," 2024 Optical Fiber
Communications Conference and Exhibition (OFC), San
Diego, CA, USA, 2024, M1G.2, pp. 1-3.

[3] https://www.nvidia.com/ko-kr/ accessed on March 2025

[4] Compute Express Link (CXL) Specification, Rev.3.1, Aug.
2023.

[5] https://computeexpresslink.org/ accessed on March
2025

[6] https://ualinkconsortium.org/ accessed on March 2025.




