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Abstract: With the development of Artificial Intelligence( AD technologies such as large language models and the promotion of
major national projects such as “Naional Somputing Network to Synergize East and West”, the internal network interconnection
of Artificial Intelligence Data Centers (AIDC) and Computing-Power Networks (CPNs) has become an important tendency of
optical network development. Compared with the traditional data-oriented interconnection, the AIDC networks and CPNs have
a higher demand for transmission delay. throughput and determinism. On the one hand. high density, low-latency processing
and computing resource scheduling are required within the AIDC to meet large-scale real-time training and reasoning. On the
other hand, interconnection between the AIDCs requires high-bandwidth, low-latency, high-reliability data transmission and
resource sharing to support multi-data-center collaboration and failure recovery. Therefore, the Computing-Power Interconnec-
tion (CPD) needs optical switching technology to support efficient data transmission in the optical transport network within the
AIDCs and fast bandwidth scheduling between the AIDCs. Hence, constructing a CPI-oriental optical switching network can
accommodate the AIDC network requirements and provide efficient, deterministic, and reliable data services. In this paper, we
analyze the optical switching technology for AIDC networks, including CPI architecture, data switching and application scenari-
0s.

Key words: AIDC; CPI; optical switching

0 3 = (9 % JE AN g 187 FH B0 S G 9% M, 5 i AT R i e
= A, TR 45 3R A 2 ) SR A% A AT R
FE#E N T. % fig (Artificial Intelligence, AD #% AR B, S8R AT N R R R A kY

W H 1 . 2024-02-08 5 & 18 H 1 . 2024-04-08 5 455 MR H W . 2024-10-10

BATH E K A AR R A B H (62206017) 5 57 71 BRI 515 B892 4 B0 48 T a0 9250 % HF HORE B¢ B H (2023ZD001)
PR A AR (2001 —) , 53, SEON 8 CN, W, 2 BERF ST )7 1] R e 38 3 R

WAEEH  F 8 MBS A . E-mail: wangfu@bupt. edu. cn

© Editorial Office of Study on Optical Communications. This is an open access article under the CC BY-NC-ND license.

24003201



O 38 5 WF 5

2024 4F 5 EEE 245 )

Hop, B 51 B 4 (Computing-Power Networks,
CPNs) fE i % % d .0 (Artificial Intelligence Data
Centers, AIDC) £ 4fs 51K (19 1 22 50 4%, S 4 E“ R4
VOO 45 [ K R R O G B R A R . SO
Bk (Computing-Power Interconnection , CP1) [ 4%
B8 AIDC P8I 45 F1 ATDC [i] 555K 99 2%, 3 5
SR R g TC AT B AL L B T 5 R A RS A
[ i CPN's i 22 fo 28 i 137 5 7 17 FH AR 55 4 5K
AT IR BEFE RS PREE A, B SR I R
12035 4L 5t H AR oK “CPNs” 8 4F [/ K507
e 28 174 R Ty e % T 4 B0 I R AR R A B R R
FRVTRIEAEEE L,

N T SR A CP1, CPNs 7 2 5 4% 3 0] 5 L
LA TN E VE SRR AE L IR 55 T BAT LR oK. U8
2023 ARG I, AT IR 55 4 T b ILBE ) L 3 T 82,
5%  IETE VBRIV e e 1) A= R e R ™ . b
AT $ R TE 76 0 3 01 1] 4 TG R T3t 4 o 1 i
B | 22 4 T RS A 5 T AN IR B . O RER R
R S LG ATDC K VB B 3 I S AR B
W0 24 445 G O Ak LA B R0 die b B RN A7 6 4 . 15 G Bid R
#H 25 AE AIDC HHK 7 1 A7 A2 B A . — 5 T, [#]
JE I 25 A0 I 25 A8 3E DL DT E AN [R] AT 55 AL (9 Ui 5 A
35 53— I7 10, YIZRECHE A5 B LA A3 530 75 SR 0 P
BT AIDC W28 AR Wi i K, A Kk
AT RRAEBUE . A8 GE I HLAS B H R Bl 2 X 19 2K 4
It AL LI A5 98 Y O RUEE I T BE ), S BB R
TP YR A 5 O B AR DL B AR
SE AR T A R0 AT E A SO A A A R AR ) Ok T
By 8 g% Hob, Ot B B 22 #t (Optical Circuit
Switching, OCS) Lk 9t FI 22 38 18 iy 45 i, 38 T
AIDC Z ] 3 45 5 o6 R % 28 ## (Optical Burst Switc-
hing, OBS) Fl Y% 43 41 28 #: (Optical Packet Switc-
hing, OPS) H # i 3h 25 1% % 68 #& 1 410kL B 55 1L
O HT AIDC 285, BRIUA G ac b R
Hb Bt L N ER 2% T AR 2 T) LR Y R S R AT (Pe-
ripheral Component Interconnect Express,PCle) 3¢
B foR HETW SR 7R N BURGTZ 248k, HDL
R 8 R AR I A2 P SSCAS SRR Y A A 8 W 1k B
TG H IR B A R AR

T SEBL AIDC 1 o 20 L IR L 4 BRF 9T 3 3T 4F
KEAT T RTTAMFE . b ok AW = B e
T B PCle EBER G, MAET 2.5~
32.0 Gbit/si%5 5 18 PCle #2UL#% . 76 32. 0 Gbit/s
REMBHMEATBEERENREREBLH T

0.07 pJ/bit/dB" AEE N . ok A AN F H ST
— BT BT O £ F s o B R O 2, JF
600 Gbit/s¥f Ak 64 2% 1F 32 1 & 98 ] (Dual-Polari-
zation 64-ary Quadrature Amplitude Modulation,
DP-64QAM) 17 1 B M) 55 W) 3 75, S Ok R
800 Gbit/sHl 1.6 Thit/s Fd i WG ZE 2 4E T
xed 2 A T PN R S8 2 4 b €7 AN
28 A2 i o AR v e SE SR A AR PRI 2 OB T L
% B2 AL AR A8 v o P 286 B 0B R ECH o0 2 Bk BE R
[E B, ok AR R A B R S, hEB 35
% TR A VEIT R R B N i AR R B T &
RN RS WS T S SV o = e S I L R 9 ST
A B ey U AT LA b | 22 SR e R R L R T G
FEF N R M AE IR 6 ROCEEHE AR P rTATHE . &
WEFEHE B A WHERF , F) I G B 3% 158 4 AR Ok 52 8L
AL CPT 4 J8 o oK ok O I 45 Ji& i) o 8 35
JEAZ B A ] LA Ay 557 % 5 A ORORUE Wl g | AR
SIE IR A2 Hiy A ERCHE A TE , 52 90 53 O B AR Ak AR B
IR S E A AT 55 . X — S 3o (5 F
CPNs filt G % Ji&  hy e 11 BE 1158 0 R 40l Ab 1 4 it
B E A SR 4R T B A A R S B b L B <
M BRI

ARICRARVT TG BEARAE CPL P 2 E
TERT. B 5.l X R ok CPT 284 ik 47 #3) , 4& th
T TP AT AT R 22 S A B A L 8 o RO (R
S AL ST R RS B b A 8 5 Ak
FEUR B T3 B0 1 v B R SR R R 1F T CPNs
e DR B B 0 PR R m A% 0 R B ST TR A R
38 B PERE AR s eI s OGS4 5 R 5550 Iz H
G A kX CPNs B 75 oK 50 22 e gy (9 3
BCHE HEAT IR B 3A T ROk A e £ R 7E CPNs
SR

1 CPI XX #HEEH

CPNs 1 R X% 48 W b 5. 3% P i (Internet Pro-
tocol, IP) ¥ 4% [ iy AIL 1 (4 37 A= ™ i, L It d R A
KU 1% 206 5 SR AR T 4% G2 i dlE rhoo R B 5 2
N RN NG IR €N S SO R (3% €1
FhLG R R BT REATL A . R 22 BOROHE W AR B R
3 R EE AL 32 ] T AR A AN B A O A
55, SR, AIDC Hh i 19 7 A M 3 550 g A5 A
AR AE A, HC IR U A 5 O R DL K — S R
WA L TR T X5 T A 8 ) HE e 207 O e 2
WLOESRA W AR —~EWEMRE . Hik,

24003202



J&Obk AT B ELI A R D S R B R A Y

ATDC N 10658 46 N 45 B2 48 75 B0 2 5 47 9 AR I
HE AR BEAE A T] FEAY SRR . LUK, AR T AR SRR
T B 22 49 14 [a) B 5L 48 At s B 109 B AN I & e ), W]
LAZEA R OCS.OBS fil OPS 45 Z Fh 3g 4 g 1 . K
P RS AT RE OR 55 i - 67 DL SCRR AIDC N R &
AR VG ) 3L o S g A A e R IR B
TE 41T LA 2= Mk 95 35 00 T 3K 0l 55 1 R g J
{5 B3 R (Information Technology,1T) P&l #4 [a] &%
CARREFER B H T, 2oL M 2% £ R (LA OBS #l
OPS S0 IR H: i g | 0 R A8 A 407 5 3l 25
Yo W ERE ) A A2 0B H . X FhEORTE il 2 BRI 55
e oK O7 T EA WG| A e, (R i) a5 R
SR 2 (Software Defined Networking, SDN) £ ¥
T i AR AL B B AR G XML S8 OBS HEAR #1724
ik, S ] T 3 0 2 25 ER R AU A Sl 55 T oK .
7E CPNs Hv, 4b 38 ) k7 B © DA SR 4 iz SC 3% A8
Shy SECHIN 2 L %) 07 Y B 55 22 T . 3 e A A S B R
RS R A6 F e S AL ) 55 4% G2 I 28 A0 LU A I 35 22 57
CPN's 1Y B H AR AL T2 7 FH 4 41 42 00 3 [ N e e
FIR) 5 58 UG TC AR 8% 3K S SR HG A o 2 i A il 1)
25 it e LR & I AN W EAT BT AL A AL . Sl TS
22 R (R B3 0 B8 v 2080 EL B ol 5% 528 7 O 17 I
FE PCle 324, MG fE ik R 5 PCle £ R 455
ff . T PCle RERSAE ATDC PN B2 4t = i A 15 45 1]
ez, T — 2 m A AIDC 1 ER s 1L i aE ).
SR, i1 T PCle 4% fai E 25 BR 1, B0 A7 D' 2 3 38 AL 7]
PIHF—"1HL2E N PCle 4. X T 3 3R U AY
I 454 PCle MR AE R R0 5 638 3 45 R L mT LA
B RACBE G R B i AR . B, O TR
Tt AIDC #9508 BB RE 7 . i 52 i PCle BOAR B9
BT, $2 A% i R O KT BBl A e RE ) L YT
K AIDC WHBEHR L 5 ATDC H R B A% 0 H AR Bk
i, KBRS B N fF B 4% Ui 1] (Remote Direct
Memory Access, RDMA) 1E Jy #r — 18 ) 85 & M g
CPI {1 — R A, al LASS 45 58 Y 420l 9 45 20 4y 4 it
R 98 A S PR AR S R, TR I, 45 5 RDMA

PSR 5 4 4 Wy B2 0 1 IRk B, DL ST B
HMEER TR EEEE TRE®HR™ . TR
R 1 B 0 B L IR T 1+ N Ay
Ay 2 B e A AL an R 1 TR, Hel”
RFEL G ST M. N R ZHH %
U5, Z 4L TSI 5 A% e R e BE R R aE 2ok 24K
il il A 28 4 1 A S BB B B R Ml
PCIe,OCS il OPS 4§ Z it 3 fl & B 8K L 1% 58 8048
i 45 308 2o DA A IO IR IS B L o B B 7 9 U ) 1 R L P
) ELIC 38 2 I & 8 L 2 IR o S8 ik A% WAL
TINS5 et it 2 4L B3 BR iR . A% 50 e S B
HhC 0 26 455 2 A SR BB AL 4 R W VR AL IR I B 1
75 KHMCRZ i A /0N R HL T A B O 22, 91 FLYE LA
A& CPI 2 F2 o XHIE 28 3R 19 7 5K 58 42 43 i X AIDC
o 28 B4 e A 8 v IR A v R A 1 i A (X R
XF B A R B AT IF & R R A L
K. Hb,—4“1+ N RA XM 2 0 1
S P RE 8% T 4 b T AR 5 B AE Y TR SR

£ AIDC 11 9 46 22 04 v, 3%+ AL AL 523157
BRI Sk i 5 RN B 2 R B R AT 55 T, AE
YR E B TE e, BT E N [R) 3 AL AN A B
Z IR A BT, LSR5 R sh A 4s . @it
XA T2, AIDC N L K i ATDC %% J6 4 4 5 il —
ANGE— e b L B R b 3G B T IR R A 20 1 RN
RO B TR 8 D B R I P R A R Y
BAERGIT RS AIDC R H 3 F sl AT H AR 19
fRIEIR AIDC M4 248, TELL R G, 0 T [F —#l
20 1) A% 55 Ik 5 4% 5 A 0 DR mT L e v el AR AT P
WHEAT AR IF LR A e, b, S ik
ARy — A 2 2% HE AT Py 0T O A A
o AN A T 55 45 0] 19 1% B2 D R L 38 SRR S5 #8 N
W4 R T4k, X AIDC % 5 25 H 5 19 75 5K L BT
A IR 2 ] AT LLGE B A AT 5 S (i PCle
1 RDMA) LI s OG5 Ik 55 25 2Z 18] £ 7E 57
AR Sy R I, BT LLGE i PCle A RDMA %% % B
22 VAT FE R 2 5 U v 1 B R DA S B AT 55

24003203



O 38 5 WF 5

2024 4F 5 EES 245

| server server

]
server server

server : il

iserver server

=PCle % &% v
—PCle 4% %

VAR W &G a
— VA K W 45 7

A

rserver

fe=PCle & A KM

server

server

i’ PCle
’ 0

AIDC v 5 R 4 %

|

#:CPU b Je 4 32 % s RAM 2 BLAUA A4k 25 s DISK A a2 4
Bl “1+N”AIDCER#HEREH

Figure 1

2 THEIE CPI BB EEE AT AR

CPT 7536 3R 5 1% 52 19 26 e 45 1 [ 10, i 2255 &
B3 0 FH R IR N R L B AR AR AE 2 4
A7 B R 2 ) R AR RN [ 5 R A 22 S Ak
FRAE . 53 70l 55 64 IR A0 SR 5 81 190 4 95 D8 4 i G TG
BRI S DU TE W 25 o AN [ o7 8 32 ik 22 Y 3 5
AE 1. CPT T Ak PR K dls . 5 B = 1 B 31 59 A 5
RE R =i BN HECEZE, B, ofilh
CPNs 4 o & MR IERE )y BOCEH 2L,

FE AL 28 LK W, B[] 508k 9 2% (Time-Sensi-
tive Network, TSN) & LS 5 L 7 TR I 5 & (In-
stitute of Electrical and Electronics Engineers,
IEEE)802. 1 JF 4 1 — Bl 3 1 22 [6] 52 B Ik 4 [
A B M SCRR A Ry LK 9 B 80K 4R i s 2 4R 4 T —
5 FH I (i) BBREATL T Sy s Y LA K 0 S8 A A
AL EE M DUBS DR ECHE 2 ) 0 5 ] S A L A
BAEAL %, TSN X 75 2™ k& i ) 7] 25 1A%
FEIR [ AR H B, TSN [ 6 B 5 A0 455 i Ja] [A]
A Ui A E R B OB AF . TSN A i g [ 25
T ROE S M4 S P DR IE ) 45 BRI
AN AT HEPE AN, 78 CPNs b 92 B A%
T ELR G P IR B DL i AR A 2 5 T
PSR A B HERR A8 [ I AT 55 DA% i 21 4k 28 58 111

“14 N” AIDC optical switching architecture

FEARIAE , CPNs Ml 55 7 K W Sy 99 26 F it 38
SR 3 3 G R ER | BA B U RN SR R G E R
PRSP R AR R RN R P R,
I, SEEE CPNs 148 2 M A% i (0] 05 20 5 90 i
JZ ) TSN R 5 M 45 2 ) CPNs # R @il & &
e,

TE CPI MR , AT B It XoF 1% 1% b 22 0 B
Bl W R R, T AR E 8 R BE BIL ) R DR IE AE AT
U A o B 1D P B Ak, — T, FRATT T LK AR
W44 i Y TSN 25 5 AR SEA7 oek 48 7 i A% %
fe S, 4N, fE TSN #p i fp™ ,IEEE 802. 1Qbvr
WEE X T B 8] BRI & 2% (Time-Aware Shaper,
TAS) HL B34 s AR 5E L8 AL e BRI T 5
i  Ho B 2k 58 W HIL Y A A% AR Al O = 2R S
] 43 e 2 AR R BA S b, TAS 38 5 32 i BA 51 1) (9 JF
Je B[] AU I o i R 0038 ) BsF i) A% i o £ 3
2 7E B — Bk ) % i R AE T g, DK S vt ) Sk 1
FEPERFAIEN AL AT i F% 3 PCle 3 RDMA 4
PR ISCBA S ] B vl 22 AR R SR . S5 — T
ffep B X Al LK ) B i ag =X AT 04RO 2 25 R
A5 T BE IR K B R R I 58 Y EE 1]

AIDC i 3 it Bl 28 1R 2, 77 76 BAR B A8 225K
(18 5% S 2 5 0 R JEE At A T S0 1 K B ol
WM S IR A B A 1 TR A e i N O A AT

24003204



Ik A

THT [ B8 3 L W 4 DR 1 5 4 BRI 5T

R, BT TSN By 4 M 5 4% 40 W J5 %8, & 2
ATDC AR 48 52 I 8 1 0 o ) 5 I B 3 SR figp A [+
800 A0 i A T 2 0, 0 TS TR 4 A i SR 8 dl

A L, Hodr, AIDC B i) B8 A% 26 AL 4o

2 e o i 2 He WO ) Bt o AT 22 1A R

Je PR R 55 I SRR PE Y B ROR 2 —

VA K P AR %) PCle #3344k 4] 7 : "
i 4 F5E T n
i B -“““““““'I:[E’ __________ B | P 'ﬁ‘; A
TCP 5% 3| 445 —— AT Lo AL
+@@Tmm4z}ﬁ6 L ”ﬁ%ﬁﬁﬁﬁ
SE | H 3 9] 2
R % & ) = P b wl el |F
= : v N
BEY-3) ! % B d 1 £ )
P [TCP[, % ! . #
Sk 35 | 3k o . Ly
! Y b
wHE | — o /1
T £58 5 6 L
iﬁg}:‘(}b | 31 [ TLP LR - =
?W%%;;;; mEikl lrgmnl (el |asm || REEF Han
il Rl o Rk HERE |aeEky| k|| BRE|| Spg || BEE
Y >
eV -1 ERAERF famics .
Y B i sk || BarsE AT || | HESFR @ (Eh
o | | | R Lt ‘
u - " P o £ Vil &
M % —A % il
L | AR & e &
BASA pullakurn @ﬁﬁﬁ%%
i 74 )

B 1R A

i TCP A 4% dir 42 %) W0 TLP 4 F 4 & 6, MAC A 84k 37 19 42 4] ; ECRC A 3% 2) 3% TR AR

LCRC 4% T &4 % Q08 AMSH R % .
B 2

AIDC B ] A% B A% 35 AL )

Figure 2 AIDC time sensitive transmission mechanism

Bt 7 190 245 B2 R 1 K TR, — R 3 % I 1) A0 Rl
55 AN HE B L 491) 40 A RE S AR P L S IV AR A L R
PB4 5 B S M e R 7 4 o 3 S8 07 X [0 4%
2 i B A2 T 1T T L A SR R S IR Bl A A R R
SR A 2 I 245 14 R g i oAy ™ <X B ey 0 B 40 6 5%
L) A Ak B R A () Ao [] 2 SR R {1 S 305 954 20 i
I SR PR . AR O T B ARl 55 BT AR L AL 4t
o 2 1 A SR I A L ok 2 7 R R i 2 A SiE
iR AT EE R WA A R P e . BT RIS R T
T AR AR B, © 2 B T — i ] A 2
(Y 2 BEAR T L B . 3K T 3 BE 68 AR R LKL TP
0 24 v g Il 55 41 R 4 £ 14 S IR P B[] B B
s ) 3 A 55 A9 PR AP L TR R P R T AR S
T b B K 8RB B UL 25 I fE A5 b IR
B IR SRR R 2R AR S TR R

M S0, LA Ak 380 SEC S B0 00 RN AT 55 3 B2 SR R g B R RE 1%
Kt 58 ORI OB A AL . BT R R SR AN W
I, RGTE B — W Gk [ A T A
WK TR 55 B, T B e AR Y T B Ak R SR
43EC. TSN i CPI M T —ASw] &g i &4 5 ] fi il
(18 T 246 P 55, DT 48 G 8 0 O 4oy b i A2 LA 580 B0 %
A RN B [ BORR Y B 5 oK. 8 A B A CPNs 1Y
TSN H¢ 4, CPT AJ LA S 91 %% 6 1) FH B8 v L B4 b
5 L AR 8 A E T SE

3 MARSS=

T ] CPT A PR S 52 4 457 AR 2 52 B i 205 )
S0t Ak PR i 9 O B BOR 3l o il DTG £F I 4 7
TR 5 R 2 ) A i KB DA T i e 50 Ak R
JEMBCR AEZ AN G P R T E R,

24003205



O 38 5 WF 5

2024 4F 5 EEE 245 )

AIDC 5% 85 7Rk 55 3 5t il 2 S0 8 = 30 o 5
FIGE VR BN S G — A B, R AT T OR i T
TF LR it bl 00 L A 800 X 19X 45 B S A%
e R APk . R i HE s I R A s L
NG = 5 R 55 5 I KM 8 A 9% 0 4 T » 442 1= Al 55 g
IRE i A S P RUBUE. Satti B PI7E S & ey
A e H AR KT FE FIK B 48 A 4 1 S CPNs B
Y e 4R AR R Y Bl b s it

TE R HBIAL A5 % > A58 IR B 2% 2 b F H, CPI
632 e AR BB A% U /D B A A 3T 22 R A £ B S
SR =B A B2 S L o T RN
J 2 SRR AT LR MR i AT 3% AR R Ak . AT n T 2
> b AR A o R R R e R R, XX T A
HF 23 B e 3 A I FH AL G Sk E L LN [ Bl R
Ko AN RIRE AT E 5 0L RS 2R 17 8
5T 5 ARG H AT AT A X AR A o
P AR AE R 1 3 4, VR 4 RE A8 S T Ik
o B8 7R T 2 A D B SRR O . R L AR R
B B B R g, R OPS $0R 5 A8 4 R
GEAGS A, — J7 TR B B ) B5CHE A% i 1) S I 5 O —
J7 AR UEMY 55 Fn At 5 o] LR TE M BL . A OPS #
AR AT S RS G 1) B A o 4 A% i RN sS4, 1Tl T
FF SEE Ay B 2 SR ™ T A A ) g 5

AIDC A B 3 K A5 R 45 4t 1 — 3 3 o
ESR RO E N - NN NG a8 R IR
LB A8 e B B R A AR R X 5 B3 ) IR AE IR

A e 7 i 0 75 2R O Ak 5% U5 4 TC A D 45 B2 AL iX —
i AR AL MO 55 7 BHEE A T ) 4% 9% R Y 5 BE R
JE A ST DL A B IR 55 5 RE S 4 R R A
e L R AR A B A A R A B
SRAETE AR R S5 2% OB A7, i Pk R 46 S s Rzl
AT AN & 2 36 4. OCS L % W B A 5
M T F SZ R 22 8 38 B R AT LT B R K = Y T
L PRI 58 5, B AN, 2 Uitk A AR v R Y
WA £ 7 FH e 22 e B A A SR L AT B A A v A
e 2R L AL PCIe YEHBE L 454 OCS 2538 e Fi R
15 oA AR IR T 2 it X S8 R 8 R 2 4 IR

AIDC 75 A B A1 H K & 10 B0 . 75 2
B ARE I Y I 28 LA 3 47 R dak B0 1 DR Ak B R A
BT I 45 25 K o 32 1 T o0 BE 8% S HE =i 7% i it RIS s
SE P 38 17 P 28 4244 , it 45 AU (Leaf-Spine) | JB A%
(Fat-Tree) 806440 77 & B2 (OPSquare) ., [Al I,
O I 2 ¢ U T T N R L RS S R B A A TE A i
IR F LT BB B4 AR U1 A 2 T 1 Bk 4R A
R, TR A Z AR OCS SZHRE SR AT B
SN R Y WIS TR ) AN R Rl DR N FE S
L5 A BEET SR 50K . WAL A OPS B ji) 11 29 ML
il 5 XoF AN ) 2 78 1) B8 A RS TR A S 4 v T
AIDC PR A (7] iR 55 2% F1AE it 3 48 22 8] 19 38 15 4K
R SRR W R AE CPT T i 3 FH IR 45 37 5 &1
3PN,

PCNs i2 % F & PCle
.l % 4 W 2%
PCNs 32 4] & > [ a
& B n KRR % R 2 HE RIERAE fﬂ S/, 4k e 2/
T W S T A pmxsm
1 ors — - i PO
5 F < > B 7 KR
£E < +
TS 3 3 A %\ %S P B
.OII = Mk ge .
._ . S 5 AKIER,
g 1 A o & S LT SR
BHE2 | OC= S ' ’
: _ K, ol = ek 1
Bl % 5518 1% =R KA | = A,
w N | BE, T ' o BB R KR
RFEN B% = h% = 2hE PR g anae
OPS # & %

A3 CPlARBEEARERIRS D F

Figure 3 Service scenarios for the application of CPI optical switching technology

24003206



Ik A

T 7] B ) LR ) PRHE G 2 e AR BIE S

CPN's 8 ¥ AN U2 [ 58 N 4% 15 5 1647 8 B F T
B TS AT N SRR AT . U,
CPNs il & & — M EE R B S MRS, it
i S B YR R A B AR e B A . P 45 CPNs
ARG PRI R e dm HE A R TG PR B . CPNs
B A IR B 5T S 0 9 25 o0k A L A AR B TR
AT JHE P90 4635 5 R AE 38 4 G SR A AR T K80 43
B R BE A LA TIUI 9% R 75 2R s CPNs ¥R R £
BEATTAY R AT B BEUR W UR Bl A B RN 4%
W B R A A WO RS 3 BER R AR R R B IR
3 BE ) R AR A M O B BB HE AR I P OR SRR
RE 4 HE 10 DT AR 3l 20 25 8% 0 (0 15 8RN W TR 1 R A R
i B U B TR AR R B ) = A RO B 0 B 42
ML SR W RO 5 5205 A BE ) B 1R TR AR g HE 0 T
SR Ak Ry ELR B R 43 T AN AT 55 08 B L RE A PR ) i
Do 25 AR A A Ak, ] B R 43 TC L DAARIE IR 55 0 4t R0
PSS

HF OCS fifi H [# 5 ok % i 3 , HA fase B W
(O 5 BT LU T 2 45 5 IR 55 2 o T A T SR 4%
. 1 OPS W 52 3% . o] LA T 07 FH A AL 22 [a] 1)
IR B N R ROE B, BEE B N
8 AN W8T e 0 o 2 48 B AR i it 2B T BE A AT A
KB 53 5 10— 2 B v X IR0 48R 2 RN W TR SR 1Y
JERJEN R TSI 8 7 5 [ R v A SR L S R
B UG 174 P 2R R DG L 8 5 R R o HE SR s A Ak
2 LA = A A g HEDL ] L )RR B R
JHEERE T,

4 ZFRiE

AR SCHT i) PR G 52 4 58 CPT, AL CPT ) 58 4
Z0Ae T ] CPT B B A% 2% L CPT G S8 #e 5 AR /9 17
Wz 55 Y5 3 A D5 AT T ik . CPT XL se e A
14 75 SR 2 BUAE w8 4 5 L fFHE 38 R v RE A% S5 U5 TR . X
L L NP T NISE I UE S NS €
i MR FEIZ AT AR W) A 450 58 B A 7T LA 2%
i CPTIFGSR . B PR OGS £ A 9 % g L R
SRR A S — A T o A L L AT R A R Y RE Y
CPI ¥,

S E K

(1] SRR, BROEPR, SRIE, 55 M 5L 2 A
WroEl)]. #ahilfs,2022,46(11):90—96.
Zhang Y R, Geng H Z, Su L, et al. Research on Se-

curity Technology for Computing Force Network Serv-

(2]

(3]

[4]

(6]

7]

[8]

(9]

24003207

ice[ J]. Mobile Communications, 2022, 46 (11):90 —
96.

LR, AER. b5 KBOUEERETHNE LM
KB A Be LT ], e IR R . 2023.29(4) .27,
Ma S C, Sun J B, Sun Y H. Research and Application
of Computing Power Gateway in East-data-west-com-
puting Project [J]. ZTE Technology Journal, 2023,
29(4).2—17.

SRR SYNSERE Y s NS P L O o S a2 S ek SN S
] [ B 28 5 R AL 2 R R St DU A AR BRI A 2035
ARIE 5 H AR EE R, At 50 A R 3L [ [ 5k R
IR Bi2y 2021,

National Development and Reform Commission. Out-
line of the Fourteenth Five-Year Plan for the National
Economic and Social Development of the People’s Re-
public of China and Vision 2035[ R]. Beijing: National
Development and Reform Commission,2021.

TR B 2023-2024 4 [E N T8 REIHGT ) & YA
LR, $F g IR W{E B, 2023,

Wave Information. 2023-2024 China Artificial Intelli-
gence Computing Power Development Assessment Re-
port [R]. Jinan: Wave Information,2023.

AR, T = RS ROLE B 4 R PEsE [D]. b
AU JLRTHR R 2, 2015,

Zhang D X. Study of Cloud Service Oriented Optical
Interconnection Network Technologies [ D]. Beijing,
China: Beijing University of Posts and Telecommuni-
cations,2015.

Choi M C, Lee S, Roh S, etal. A 2.5-32 Gb/s Gen 5-
PCle Receiver with Multi-rate CDR Engine and Hybrid
DFE[]J]. IEEE Transactions on Circuits and Systems
11: Express Briefs,2022,69(6) :2677—2681.

Gui T, Wang X, Tang M, et al. Real-time Demon-
stration of Homodyne Coherent Bidirectional Trans-
mission for Next-generation Data Center Interconnects
[I]. Journal of Lightwave Technology, 2021, 39 (4):
1231—1238.

Xie C, Zhang B. Scaling Optical Interconnects for Hy-
perscale Data Center Networks[]J]. Proceedings of the
IEEE,2022,110(11):1699—1713.

HOIE IR RS S #E T b s TR S AR E N A R
57 O R LEB/OLT. (2022-12-28) [2024-
02-097]. https://www. zte. com. cn/china/about/news/
20221228c2. html.
ZTE Corporation. China Mobile and ZTE Complete
China’ s First Centralized Computing-Power Routing
Scheme Pilot [EB/OL]. (2022-12-28) [2024-02-09].

https://www. zte. com. cn/china/about/news/



O 38 5 WF 5

2024 4F 5 EES 245

[10]

[11]

(12]

[13]

[14]

[15]

20221228c2. html.

Eoludr, W, TR, SE. 0 E MG AL ST B
KIEE AT, MR BT HoAR, 2024(2).7—13.
Wang G Q, Man X K, Xu B H, et al. Deterministic
Optical Transmission for Wide Area and Long-distance
Computing Power Interconnection[ J ]. Designing Tech-
niques of Posts and Telecommunications,2024(2) .7 —
13.

BOLT, B, . B MK 55500 T
fi Bl fEH A, 2020,14(4) 116 —22.

Huang G P, Luo J, Zhou J F. Analysis of Computa-
tion Network Architecture and According Scenarios
[J]. Information and Communications Technologies,
2020,14(4):16—22.

IEEE Std 802. 1Qcc-2018, IEEE Standard for Local
and Metropolitan Area Networks: Bridges and Bridged
Networks: Amendment 31:Stream Reservation Proto-
col (SRP) Enhancements and Performance Improve-
ments[ S.

SRR R N (e A TR R A C R S A
[EB/OLJ. (2020-11-25)[2024-02-09 ]. https://www. ce-
si. cn/images/editor/20201125/20201125082908324001.

pdf.
China Electronics Standardization Institute. Time-Sen-
sitive  Networking ~ White Paper [ EB/OL .

(2020-11-25)[2024-02-09]. https://www. cesi. cn/im-
ages/editor/20201125/20201125082908324001. pdf.
INEER. A MRS 0 I % e i E U R 2 R () A
FE[D. dbnt: JEaTiR s % . 2023,

Sun G W. Study on Resourse Scheduling and Routing
Problems in Deterministic Computing First Network
[D]. Beijing, China: Beijing University of Posts and
Telecommunications, 2023.

IEEE Std 802. 1Qbv-2015,IEEE Standard for Local and
Metropolitan Area Networks: Bridges and Bridged

Networks - Amendment 25; Enhancements for Sched-

[16]

[17]

[18]

[19]

[20]

[21]

[22]

24003208

uled Traffic[S].

WA, A e, AR, AL BT TSN 1Y %7 B A8 H 3 i
S A i (D] b R R A 2 4L 2024, 47 (2)
110—117.

Chi Y Y, Zhu H L, Li Q, et al. Deterministic Trans-
mission Of Intelligent Substation Traffic based on TSN
[J]. Journal of Beijing University of Posts and Tele-
communications,2024,47(2) :110—117.

RS AR. ARF ] 4 S R 45 2 B AR By R 5 P LT Y
[D]. P44 . P2 TR R, 2021

Zeng P C. Research on Multipath Routing Algorithms
and Protocols in Time Deterministic Networks[ D]. Xi’
an, China: Xidian University,2021.

PR, S A, AR, B — R TR
LR SR R OT] s 53 5 &k R AT, 2022,
4(6):55—66.

Ye Q D, Fan G S, Huang H Y. Study on Integrated
Support Solution and Application Scenarios of Compu-
ting Power Network[J]. Frontiers of Data & Compu-
ting,2022,4(6) :55—66.

T, AR, 2R, GF. AOUEURE O BEIR G
BORELARBFELT ], S5 HF5E.2023(3) :6—9.

Wang F H, Hao X Y, Cai Y. et al. Research on Hy-
brid Amplification Technology of All-optical Data Cen-
ter Interconnection[ J]. Study on Optical Communica-
tions2023(3):6—9.

Shi W, Cao J, Zhang Q, et al. Edge Computing: Vi-
sion and Challenges[J]. IEEE Internet of Things Jour-
nal,2016,3(5) :637—646.

Yan F, Miao W, Raz O, et al. Opsquare: a Flat DCN
Architecture based on Flow-controlled Optical Packet
Switches[ J]. Journal of Optical Communications and
Networking,2017,9(4) :291—303.

Xie C. Optical Interconnects for Data Centers[ C]//
2016 IEEE Photonics Conference (IPC). Waikoloa,
HI,USA:IEEE,2016:7830977.



