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7%, HEREIA1PCPU. Kp/hBIMIBERLE4-885. 2-48%. 1-2BKARSS =S -
& HLENRFBF[EVBREINFEA I I0W,

El%=29 RBE2WEARFZEE NF5280G7 ]330 NF5280G78R 5528144k

AIBEE X 2: B TIF60%; m=mB 4. 2GHz ; [USXUPI B
FESERR, BRI SIRE166T/s : B KT IHER350W

----------- GPUX4: PUSUPI EEHERS, 2 2R4EH R AR 166T/s

CPUX2: #F324DIMM

RTEX32: =% % 15325DDR5 4800MT/ s TE
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t R & IZI =S ST

¢ JIRARSSEEEAENESENINEINEAT RSN FIRNRSSESET, SUSTHNSEE.
B—R"JIR"EREMB—RAZER, BR"TIR"EIEHRMEER

¢ b 1) JTIAXIRSH[EETIE, 6HIZR42MURIARSZ AR TI RS =S1EREHRES; 2) TTAX
ARSErhikER R, BEE; 3) HIRNETNANRS[EMRE, HEIFERHE, HEFRAER; 4)
TIRRFH[EHRHNERES; 5) JJANRSHZTPERENEKRES

ER31 JIRBRS5#R [E3=32 HEPBTI R RRS S
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¢ IRBGPUHE K : AIIRSH[EEZRAMEFAESHREEN, EERHITHE. SERRSHFILE
CPUBIE /TR AE, AlBRSSEE—RRIXIEEL1-25RCPU, GPU%Z—\ = hil. HGPURE, AT AN, J\H
M+ gk 5Rs, HAHEEBIREGPURY/\ERA| kS5 &

¢ ARSHFBEBETEERSSFESHEIR. AIBRSSIEMN TGPURERRE, HEENETZE. FR.
NEF FRSFITEESBHENAR.

E]%33 NVIDIA H100fR %528 [E3R34 REME 2R

DGX H100 Exploded View
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AlBRS58%: ERAISHV100/A100/H100 H S

Huajin Securities
£ kX £ B EHE F & W

@ V100: NVIDIAF20174E5H %#V100 Tensor Core GPU. SRFANVIDIA VoltaZE#y, BIFEH/NGPUHIE{E
IT100/NCPURY M BE, R RTEE R RRUET(E.

€ A100: T20205E58 %%, KA EHAmpereRIZZMAIBKRIZLGA100, 7TnmTE, 5427 @IARE, 826
FEXKE, 6912 %ily, 1£%5120-bit 40/80GB HBM2E7F, Hr3aif1. 6TB/s, THFE400W, ATETXTAI,
HHETHFN HPC MR, EARMRTEINE ERYMNE.

€ A800: T2022&11R#EH, ATEA100. FHiiREHFF4006B, K TA10009EFP6006B, X532 T HiiE+
IDHYMEBERRE TP, ABO0X 7T Tn B =11k 2TB/s, Htt S M T U A K.

& H100: F20224E4B %%, H8001Z N EAELER, KL H Transformer3|EZEFINVIDIA NVLink BiEH;
AN, UMREAMIEWAIRE, IREVESER, HIEINXTETNAI T & T SF T A 81 F

El%35 NVIDIA V100 El%36 NVIDIA A100 E%37 NVIDIA A800 E 3238 NVIDIA H100
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1
i

B39 RFEFREHEEB

TR [

MERESH V100 PCle zso(;AB1 OPocna soeABSOPONe 80GB PCle
FP64 7TFLOPS 9. 7TFLOPS 26 TFLOPS
FP32 14TFLOPS 19. 5TFLOPS 51 TFLOPS
FP16 Tensor Core 312TFLOPS 756.5 TFLOPS
GPURETF 32/16GB HBM2 80GB HBM2e 80GB
GPURE 7 900 GB/s 1935GB/s 2TB/s
B A RIE T I FE (TDP) 2507, 300W 300-350W
% SLHIGPU %ﬁ%ﬁzmée
SRR P%gﬁgﬁgﬁf PC e BB RUA R
FE21NGPURY &2/ NGPURY
A NVLink:300 GB/s NVIDIA"NVLink* NVIDIA"NVLink" NVL ink : 600GB/s
PCIE:32 GB/s Hr4%E2%: 600GB/s Hr4%E2%: 400GB/s PCle 5.0:128GB/s
PCle 4.0:64GB/s PCle 4.0:64GB/s
AR 55 851E I 231 Z8 1 GPURI ETEIRHIAMER S FANV IDIAAIE R S
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€& LIAIRRSSEENF5688M6 9151, 1ZARSSEEKA2EE =1 Intel XeonAJ# FRALIEZE+8Fi 5= {FI1AA800 GPURYZA
&, BHAS00E/1040007T, MUZARSFE SR RAZA96/ 7T, tHEET 18 F RS 2ENF5280M6, = ir8fE.
[EFR40 RE{EE NF5688F6 El&41 AIRSZBR[EELEN

AR X 2: BE=REFF/REBA RBALIESE (lce Lake) ,
BEAMERES1R401%,. R BN E 3.76GHz, &% 3 &
UPl B &%, REHZS AN, 26GT/s.

GPUX8: fEEM~ GPU ZIEJR LA EZAITHIE P2P X H,
GPU [8] P2P j@{Si®ZR}3400GB/ s

CPUX2: BCE%HY UPlI RE&EENSIT, AT REREFEI
SIASIRMINGE Al HE S

R7EX32: ATEXHELRDIMM/RDIMM/BPS, AJIRHMFHIE
E. SARAMER% 4B WAERSE

MR X8/16: XFEMRIENBERELR, R T
B Al RFHEEDZE, HEFEFHEEENT KM

b

HREK,
M. AIEEI15KPCle 4.0 x16 OCP 3.0k, HEXLIF
10G/25G/100G
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t R & E =S ST

¢ BFFRTFHERKERFE. TrBRKEXRIEERMEN, ZHERN . BUHFERT. il BEE
Bl MEPEE%H TP 5EE43. 8%, (FIE—. AEBRMITILFRSZFEFKERZEFERF. BEF
RE®W, TER. €. BFFGEES 710, 6%, 9. 9%, 9%.

2 %ﬁxllzﬂﬁ%%%#ﬁﬁs‘zﬂﬁﬂgﬁmﬂ: IDCH T HIBR R, 20225 £k =B X HikR T 75012 7T,
EE2021 FERY650{Z ETTIRE T15. 4%, £IKESREIT A %T R S5 22 AU B 18K T720%, A Z|18012E T

%42 EIPIBRS S THEASHHT BR43 ZHERM BAAT TR REETHSREEERX
| — A R Yyoy
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& ARSSFHRWEABAER. TEESPAEERN &, B SRWEREENKRL. EhEREE
EEINEGRE.

¢ EARFEH NP XIRE, ZBRARATREFIMBRIZSLEREA, HERTXEWHIGEREHIT
k. ZRBEREEE 1 TZNEH, AJUFEZMERESLIEES, BREXAER. XADE,

o & RS F.
El#=44 20224FA| fRF 25K & St El3R45 AR/ EHKIER
" P REANE:: HRFONS
22% '%E i Mhodet 10 Reihaping ind sl
» Meta
1.50% AWS —
1.50% 5 o— ok o ; . ' ?
2.30% s
6% 17% = Sy lﬂ:'l_'t- SRSMSINN  mAwRiEN SANEASE  RARSYRAEN
EHE
14% B
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EoRS ARG DIREKRE, TEAKER HEELE

& H EH T & W

® 2IK2021FERRSEHIRE1353. 97 8 HE2021 FARSZEBHEKEE3. 18,

& #EIDC {2022F FEUZFE H[E AR FZEmIAREEIRSPrel im) Sit, SREBSE2ME128. 1%, FL=1D%
17. 2%, HBETHEN0.1%; REFEERFZZ2FEH K158 k55

ElR46 2021 F2BKARSZ AR MHREHIGLE El k47 S E AR AR I RNE

. AL B B mIZONS

2021FE £ TkBR 52571
2 BNEILT7328ETT/E  1380%4.9=6762

. EIK20215F RSB AEH ST 1380
=K 21353 978

(HEARM4.9ATT)
. B BT RESF N
g BEPONERERUR 400 o sh(hEAHTHN 4004321720
. - S BHRAITHT)
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¢ ZERTRFENE, RFIRSZFZE: AIRSFFTEZEZF4-8MGPU, RIFIXAGPUMIA BRI,
IREIK/\BRTIAHRE. E7EAR, RNZRXERETN, SRS~ 6E.

¢ E~BRLESR, BiFEERE: BFERL. ABUHcdAth, ERENETSHBERZNA
EERg R, BAMNRSE, MENE.

[ElR48 AIBRFEZFRITIER

75 )5 Fit b SR

13 BEE T T ER (FI1) SBERMEOPRIAIRSSRLS, EEF FITEESFA RS SELFEBIE30%, REFKIEARKR, BE

F&T—RAIBRS RS SRS KA PRSI,

m TESTERAE, BUMTRARERMELHPC-AIRER. BEB-RERSLER=MR, THLFLETERKMIN
2 g FA RSB R, B4t

o RS RA B SRR, D R R BB S AT ERNI I E S Fih20254E56, RS EE

FHEWEWSLERIEEIAS%, 20265 HHERfE E10%.

24 B E N BT iniRSAE U, SEREAGRRERRS, BargWhtis20%, SEE2IFITES, BIRANAIRS
} WIT—RINEREMNFLFEMZmARS . B o
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RILE3EHT: 55 = R RsE—— SIBRLE R 2 sia e 224 i 'ﬂ';ﬂ?s

kR E B E T &

® %L R (Core Layer) LR AFH IR OCNERESHRNEL, AZNMLREBREERMY, UZIRNEE AEANMEREHR—
AN RLIEE FR 4R .

& [ZE (Aggregation Layer) SCERMHIERIZAR RN, ERHREEMAARS, FIanBFALE, SSL offload, NRIM, MLEDITE.
ERURZE RN B LR = B 3.

€ BENE (Access Layer) BB EALTHIZRIER, FRLLENTHREFRATOR (Top of Rack) 3Z##l, EINIEERRSSE. BEIFR
T, LEXH®IZ L2 1 L3 MEMaFR: LRI THE L2 Mg, LR L3 M. BECRIENEE—POD (Point
Of Delivery), B/"PODAERZIMIIAT VLAN 4K,

ElR49 (RR=EMEIN E3R50 bl L% = =ML

BAR
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L5244 : 25 M —— AL R T B 404 ] E=ESS

&E;"EIZIBE'FJ’E!I_'

& BEEHIESORRERPRIRIER BRSO MIR AT,
BEREXK, B18EH A eaf-spinelt BRI, HE
® Spine(F) XME:-MEZLTHE, RBRESE IP ELEE

B HAMAEE: Leaf () X ZE

RGN = EWE RN g8 B A EHE R LD A EP SR
Spine (&) 3ZHE,
IRIFOEFESDINEE Leaf 5.

¢ Leaf (M) R  MEINERAT R, RESMHMEIZFZNIIGE.

ER51 HERMSEREATTEE

El3R52 Leaf (M) ZiRE BT R BRI RZINGE

leaf-spine Z_ E#$MEH Eqm— EHINGT

spineaZiiz ,f@ J i iz pE R 28

e

- &9&7&9 ‘&;@Ieafx}ﬁ':' %g | _F ‘\
TSR &{ ?ﬁﬁ @é’ﬁﬁ&?aﬁ)\ﬁ
QQQQ QQQQ

AR55E

‘LR

CRE

>y ><] 'Msss

[ I8 /12 LR R ES AR 5528

Leaf i R #R ST RE

Server Leaf REELMLIRS . BN ST EEREAIEE
Service Leaf R AR, ABEFIRERSZIEANTIGE
Border Leaf HERSMARER RS, REEEREFILIMNTREBRAINGE

E3R53 HERANSE
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LM : BT HENFE—R BRI HCEES
¢ % T &
® Facebook \1AFEFIAXT R BRIMIEH OB RWHITIOE, FEMAETEMNERE2-4FHAREY K, WEN=EMNEEN
MELIRE(E
@ FacebookiE T B W F—REIEH LML ——data center fabric4gZety (MFRAFAMLE) , EIRIGHHEMLEEA £
ITIRSLEAN, sEBAFHEFEFOATNRERTRENE L, HARIET EBHT R,
® Facebook F195F 42 TF16284, REETFARMAMSRERFE Lk, BEEMRANIESEHLUREHERONEK.

B354 Facebook FAZ%ZR#) \ [#]3R55 Facebook F16/4&%24
¢ SpineEHEEMA161 . BN

FALIBEE J1ERF 912, 8TBps,
BAERTR, (REEHSNEH
BNAIIRIE B 1R .

Spine switch

Fabric Switch

& HZERFAWedge 100s, B
1. 6T LITH AN, 6T N {TH 3,
MEWSELIAR: 1; ¥IZRE
HHTEEE 1671288 O/

- 100G 21 32 241

Top-of-rack switch
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® ABAHBIEDLFERAKZEMJupiter Network Fabrics. JupiterAJIAM A —1N=/ZClos. Leaf3ZHa#{EHToR (top—of-rackZRIn
N H#EA) , mALEREE|ZAMiddle BlockRISpine3Z#ktl, FHmdLiLH—ESuper Spine# ASpine Blocks

® Apol loZE#. Super spinefs REVZIGH M EFTU—EIEK, FEREHNEEZFMEBHNPodEIEEL. AMAEEEI, S
7ESpine/ZFAPodZ Z [E]lINApol lo Fabric. WEEHIBERR T Spine BlockfSuper BlockHIE%E, 1B N REBRNASHIFE EREXR,
SEMT EEHE, siSHIARMNEREN ST .

356 Google Jupiter M4E3E+y 357 Google Apol |loZ5#y
Spine Block
Centauri '
Merchant SR Spine Spine Spine
Silicon o 8 ‘D;}‘EDHED (s o Block Block Block
16340G : M0 M@ m|m|mm
32x40G down

128x40G down to 64 aggregation blocks

M\-sn( iup .
] Aggregation Block (512x40G to 256 spine blocks)
18 1”40(; MB MB MB MB' MB MB MB: MB
! _\3 _3 " A : 2l 6_ -?__ 2 Super Super Super Super
L] | Block Block Block Block
256x10G down : S N :"-7?(](}(i
Middle Block (MB = Sa
¢ Block (MB) o 0 O O @ EE x32 @O “ “
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BIMERERNERE

313?

¢ MIHEIT—EFHRTEN, BEARAAER,
BRI ERSY

¢ BIRFOIMIRITIGE: 1. MEREREDL; 2. LEBXHFEHIE.

¢ BEREPORBIIRBAUE D LT D REANBRRZRI. CREZRI A ORI .

¢ BURFURBINRBESS XA AEAZ I (ZUTEANRTUCRR) MAMERXZERI (ZATRLE) -
El3R58 IR E 5 RIZHBMINEFR

i OB=ER D

ARIEMSEMSCUMARENERKERE, £

EFR59 RIS LB REE

BEANE - T EEIREE T
T wmewlme i

- R AENRE
- EEAARE
- TFEFEIT. TITHERSERE

_____________________________________________________ | B 2 o LII---J!

@ﬂ“. ot B il o e o, b ek

-u--l
mw

® 384-MOGEEN

® 64940GEEN

e 164100GEEN

3. FEHERIER

o TEMEEI+1NAED

4, SR
- SIEREFNS AT A4 TTRCTED P i i
L= - KB RAIREE S ‘ g =
- BRIRAEE R B R
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=14

BRI B

£

* HAE. BLR. LEEZHNNEESH R THHNERHENEEEE.
& BINHERTHIEOIDRLEORARER LT ELORARIEE, 8T TR OHIRR R
o AEEEETHIEVALSESSEAMLEE (ops) , BB EFREENMRENEE, NRRONSUENT
AR RS
¢ REOREEMEBIEFIURBE, SROTAE, FEODIENEIREE, GREEOREE.
E%60 SRR EE e TRABERE EREEAERERAIEAESR)
CORRR <> L HHEE BB (X1000B A0 1)

B — BRI B R E A E IR L, —NEIRH ARS8
= A, 8EELLFIBRAER A Tk BT #R M.

CE12800
CE12800E
CHEHOO
CETROO

SCEE LCREXMIFELFRIMNE LZS50MU LR REE, ZIEATIEK
T Btl. AZHHLTFHEEWEH I ZELD326bps, BFLZEZE D23 44Mpps.

. Bl B A E B S H4000Mbps A5 5, AT IEEB SR T Ik 5
LR B, FBESEORATIL, HRHER T EIRESE E 1 646bps,
BEER R T 147, 56Mpps.

1 BN eosumaemn  [fig wnins . 11 BB .
LOOGE AOGERERE |
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£ K £ H BE T & W
¢ HIEFOZHRIRIBEIZEOEREARRE, \[4r793100/200/400/800G3Z Ml ; ANEHRFAZ A EREE T (B MEENHOBE R E TR 4

KGR, FBmOAAR—REEMSEFEREE.

& REFTE BRMEARST, SIHELR. FHIE=ETS10500, S12500ZF AF3c#aM, ZRACLOSEEH), 1E{tSeerblademHEEAITT
g, BRIEHER T 2ENEIEROERER, E£AEHCIoudEngine RFIHHEFLZ N, RIIEFLERFH—KHIVRPSIZIER S,
20230112 251 LA34. 658 ERHER BB DA T IHE—, HF16800-X LR E FB00GEH#E - 141 3 HEHL

(&

E R 6255 FE M 45 100G3Z HE 4L [EF%63 1£5520063z#Hl ElF&64 FHE=400G3ZHH EFR65 1£79800G3ZH#H

EiErh 100G A Z5iH CloudEngine 8851

RG-56580-48CQ8QC

S10500X-GERFI AR 3T CloudEngine 16800-X

& R $548%100G DSFP * FE':'”FH“’J%iLossless*" € S10500X-G3RFICLOSFcH 4R ® CloudEngine 16800-X3
i [1+8*400G QSFP-DDii FTAREE, FHE32%2006 ARG, RHREWE384- $5288*%800GEIR T, 3.5
O, 2*EEHEIR, 6% i IZIE}Z8*4OOGﬁﬁﬁIZIo g 1024Tbps, BIFE%IER B RIE, 5=
FtREIR . B3 & IREA[ E1IA19. 2Tbps, B LR 72000-1920000Mpps - MEhd, SiESmRATE
145350Mpps . #7200Mpps 1iK36%.
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™

¢ NPO3ZH#RH]l, RZFINPO (Near Packaged Optics) IIEFRIAFHRAR, BTIRGE A (Pluggable) [ECPOFRARRIIT /M E -
¢ NPOSZHRAL AT LAFECPOS AR EASSE B B, AERAEIAZZERAAR, RI1FEREam.

EFR66 FHIENPOIZHHEA, ElE67 RN ATAE L

$1H851. 2TEENPOSIR RS B

PluggablefZ 7

4

NPOFZ
& G5 2TREENPOIS AR R RS 3T e 7E 1 RUBY ZS ] A, l PO R
SEH T 64800GHEB= Z E uh O IT, FRTINEHN , -
BRI AR, REAMS ERTRARRT, KIEMIET CPOZZ
=1ERZPCBAY A AN - Socketed
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A (HERE) B EEEE

CPOZZHaM: FENXFARHIZLER MR i Securties

¢ CPO3Z#RH|, RFCPO (Co-Packaged Optics) JERELILIFIIRA, RFMLEIZIRT HMIRRIER REER—MERE L, FRS
RARERIEE R, RIS R RIS E BRI, UHBBESESHMSIZE 2B E IR,

¢ CPOEESEE. KA. MR, RIMFENER, BAASENRRTEREFRNAMERAENRIETSE.

¢ B, SERFAXICPOFKREAEY], BN LETERMEERE.

E568 OFC5E—X51. 2T CPO E=69 CPORAIELE

SMEROEERELS
6.4G FR4 CPO 100G/A

#
i
* FEEFHET
C s
& FEKCPOFEEHE, HIK1006bps, —/N5|E644 P

Pyl

BiE, KAMEHRE. HIRRERT S TIRIIAE,
Al1A7pd/bit.
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@ 1B XN LFRInfiniBand 3Z#aH,

#. Intel F1 Oracle InfiniteBand AZH#HE=

TR LI

40 4 200Gb/s ¥

[E]770 ROMAT{EEIE

|B/Z TROMAFI AR, S5TCP/IPEARENIE EAE. EMiHLE, Mellanox InfiniBand 3Z#t

EFR71 IBIZHRALFN LUK M3 HAL X A

KB H) 1B 3ZHaHl. E A Mel lanox IBAZHEHL QM87903ZH#aH AIHE{ %

X3l |B3Z 3241
Application LR mﬁpplbﬂhiﬂ ___________________________________________________________________________________________________________________
1 Buffer 1 ™\ #Bﬁ‘l | Infinip U
A AT 3 e nfiniBandH BRI 3£ I]400Gb/s
T - BEME mamemneses.
AR o veil - [ SERNBAT A
Buffar 1 Buffer 1 MBS S, WBRTEN. HiED
. | W,
RDMA AT ! ST
RDMA RDMA . BRI BE R K
> oAy rousJ - BREE y azmsmenis.
R+ \l’ 5 | RE e
NIC | Buffer1 > | Euffer1 BN o g |BAZHEHL{E B | nfini Band il
T > - SRR gk,
TCP/IP
BRS3E81 ARs5E82

PAK 32 24

F I L F51000Mops, 7k
e A 35100G.

AR R 32 AL 58 % A 1l
%, mEHFNEF.

LUK R 32 LI 5 5 R i &
H, BB RENER

LA 9 AZ HRALIE A LA K ML
|EEE 802. 3 ARFFME .
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H100 to 4100 Comparison —Relative Performance
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8*H800 80G Nvlink/lce 96¢ 2.1GHz/2TB DDR5/15.36TB NVME/B00Gb ¥ 3166.67
8*HB00 80G Nvlink/ice 80c 2.0GHz/2TB DDR5/15.36TB NVME/800Gb ¥ 316667
8*A800 80G Nvlink/lce 64c 2.6GHz/2TB DDR4/16TB NVME/400Gb ¥ 293334
8+A100 80G Nvlink/Ice 72c 2.7GHz/2TB DDR4/16TB NVME/400Gb ¥ 3.168.00
8+A100 40G Nvlink/Ice 64¢ 3.0GHz/1TB DDR4/6.4T NVME/400Gh ¥ 5 496.00
8A100 40G Nvlink DGX/Ice 64c 2.6GHz/1TB DDR4/8T NVME/B00Gb ¥ 5 496.00
8*A100 40G Clink/lce 56¢ 2.6GHz/512GB DDR4/3.84TB NVME/200Gb ¥ 1,382.40
84V100 32G Nvlink/lce 32¢ 2.4GHz/512GB DDR4/7.68TB NVME/200Gb ¥ 836400
2*Tesla V100 GPU,-’Dh\,fana 64c 2.0GHz/192GB DDR4/1TB SATA/10Gb ¥ 144.00
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