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Overview of Optoelectronic Switching Technology

in Artificial Intelligent Data Centers
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WANG Zelin, ZHANG He, WANG Guangquan,ZHANG Chenfang
( China Unicom Research Institute, Beijing 100048, China)

Abstract: In recent years, due to the emergence of phenomenal applications of artificial intelligence, the evolution of Artificial
Intelligent Data Center (AIDC) and Super Computing Data Center (SCDC) network has become a hot research topic. The tra-
ditional three-layer fully connected electrical switching architecture can not well meet the requirement of high bandwidth, low
delay, low power consumption and low cost of the AIDC or SCDC, which requires a more efficient and easy expansion way of
the electrical and optical fusion switching or optical switching scheme to gradually replace the traditional pure circuit package
switching strategy. In this paper, the photoelectric fusion switch technology solutions based on data center in recent years are
summarized. The deployment experience of leading Internet enterprises that take the lead in optical switch technology is ana-
lyzed. Combined with the needs of the telecom industry, the recommended deployment and evolution strategy of the switch
nodes of AIDC and SCDC and super computing center are given.
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Figure 5 ProjecToR interconnect architecture
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4.2 Proteus
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MEAr AR 3 [F NEC 52 56 28 A 5% A BA 42 H iy — Fp B
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Figure 9 Proteus optical interconnect architecture
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FOEER LU R TR oK . ¥ S=k 1> ToR 24 tl )
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HE R DT RIEMEE ., Proteus R 7 fff
ToR ZZH ML LMY HL B4, 2B T i RERSOT ) Ak
TR T LAE R 2 rh 548 5000 DL R . MRk
55 #w 80 ToR AZ AL K Az B A ' 5 AT SR v LR
FEAAR NG S H AT L, I 45 5 TR
il S Z 19 MEMS Ml WSS 35 11, 1] LG ToR 58
BB B 2 B A5 AT AR T e
{B i1 F Proteus ffi i MEMS A2 #1411 . [K it X F ol 55
R A TS AR A B I R
4.3 OSA

Y638 W ZE#4 (Optical Switching Architecture,
OSA) 4 2014 4E i Chen K #F 5% A1 BA 3R H 9 — Ff 50
5] H AR A O o T 48 A ELE SR, L 10 BT
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B e 4B

i D AN A
YVY ..o VYLV
-------------- i
[N% oz /!
1 1

FEV.EY kB
AR DR E
A
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Servers Servers Servers
B 10 OSA st 7% g #

Figure 10 OSA optical interconnect architecturet?*
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L R R . OSA RAL 583 B M 28 T 4F iy %
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R AIEFE A BAF Hh A — b e T R RS 43 A L A%
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Figure 11
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F b 0 R F R 2 b [ I GE D% 38 He AT BA T
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I 1 1t 1 R i S 3 O 2 B AR e s T AL 4 o T
FSREPSE QYU 253 N RE & ISy )]
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Lotus interconnect architecturel?"
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Figure 12 ReSAW topology diagram
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Figure 13 Spanke topology diagram*®
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Figure 14 The overall architecture of Google OCS
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£ 14 1T 4 )2 (InterPoser, IPoser) | E[J il H, %
# (Printed Circuit Board, PCB) . )t H & 25 (Co-
Packaged Optics, CPO) | H, 4§ (Electrical Cables,
ECable) Fil/F 2% 5t 48 ( Active Optical Cables, AOC)
TEUIRE A R B 4 DXL,

%1 RE GPU ZHF X 21t
Table 1 Comparison of different GPU interconnection schemes
1Poser PCB CPO ECable AOC
W #/]/b 1070 5X 10" 107" 5X 10" 107"
AR/ % T0/bit 1071 1071 1071 1071 107°
% JZ /b/s-mm”® 10" 5X 10" 2X10" 5% 10" 10"
B % /m 0.005 0.500 100. 000 5.000 100. 000

GPU 1 NVSwitch 3245 i FI 651 4% B 5 5
e AON 1S 5 LIS T 8 GPU ) NVSwitch W 4%
PIHEEIANE 16 Fis . BAETI A 24 OLL, ¢
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witch 5 A9 XL A7 58 . b, BA 6 o651 %M
NVSwitch § 5 3 % 4 28. 8 Thit/s, 25 % 4 i FF
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[ s, B A A RO T 2 T CPO T R A GPUH BE

PHOTONIC CONNECTED GPU/NVSWITCH
E Engine o Silicon Hiterposis

C/PIC Optical E

Optical Engine (OE)
24w

B 16 ¥4hiA GPU XA RM

Figure 16 GPU switch target architecture from NVIDIA
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Figure 17 Schematic diagram of switch card, iR,
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Table 2 Comparison of different photoelectric fusion switching technology solutions
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