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EBFEUNENINEMERA, RENTRUBRERKNE. REMEHRSEENZIER
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ZMEINERLL” MAEZER, A “GPU FIBX" ZRFEUHREMEIE. REM
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PHRRIENR, KT BNEHRMITET RBR.

Hit, BAREHENFHEARFTERLNINEE. BoIDEF—RIIERATFE,

RESMEBIEHZMAIERS, HEREERINKRIER.

2.3 BANUE B BBk bk

BB KB B{ZE%, SIENEHENITE S0 ImITEY BaReE
BREES, ENEZREBRMAHTINERBR AN UIEBH FERIE 1.8 A
12 GPT-4 Afl, FEAEI)IGIRES, SRERITEEI MR AEEEENIT
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o RIFHHZBMMAR: FEMHALERSBRARTBLREHNNA, B
RiRFEREE ML (FLOPs/W) FiR(E&S PUE & 1.10 AT,
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EEARRENT U BERAES RER LIS SRSREE AR EHR, B
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FRHERTIEIN, REM FP16 ] FP8 FR#RIRTSSIN, BIE O FIINH
FHEATMIBE, TRE—EBEFHET, KNERAITEMRE. &EF, IIXNREHE
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FERIVTE GPU REIEBERENR. Alt, BB REEFRSUHREEFRTUTLD
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[REIVEBT RiESkSS s, BIABRS GPU MMAAY Scaleup BERRES], BFAK
E71780 MoE HITWRIEENIZESIW G, KIMERRT, BRIGEEK,
P ARIE B SRR REBI L 1Ko

® NRSIANMEM Scaleup BY Switch &

BT RN&EMSRF Scaleup BE/IRY Switch &F, LUk GPU mEMNE
EXRUERAME, 1E5RKEFHITE MoE HITHISIRERIAE ). WA 2 PR, @I5IA
T RARY Switch T, LUER GPU RiEM =3t~ (Pointto Point, P2P) 3,

i GPU-3

i T - _ /— ‘ ,//,,

i Switch—4 Switch-5 ' Switch—m
| <§—»,<"’?,=“———’/’

i < > \

] =

i GPU—n

2 7ERRSSZRABRSIN Switch A RHA]

o it GPU RIBEEXIINIASLILBE R LT+
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BERE, BIEMETREBEIEFHNEIERXEI. 51N CPO (Co- Packaged
Optics) /NPO (Near Packaged Optics) . femM it SerDes fZHIRZE. (LILIHZE
EHRIFEENFILURZEMSF C2C (Chip-to-Chip) HEZEZMRR, RSBAF
£80 GPU REIEBRMNESF AR, BB ENE, KIEEAEIEKF, MM
FRBENESIUR. EXAHEMBERBERE.

413 ZHEEEIRE

EEBHRER, ZTRIEEROAMMEIGKIVBIETMRTR, BIHES CPU
FORRALIBREHIBEBNHEZ LR Z2 MR ER RN, Wik, SBEFROLHNITERMERR
THME, KBRAFEZTTE CPU. GPU HNEIRAIBESHRERBRRMHMAIREZ. [
BIERIZE. J—EITERERY DPU 1T, EAEY BT RiBE 1EEEHNE,
M CPU. GPU MBS, BEETIAEH CPU. GPU WhMERAS, TIEEEEAIZETAM

S BEo
Bixi, FILYEREROHTHE—AEN, TEITE. FiE. WS 2. &
ERARSIE, EXAENR DPU K ERmhNZ:

o ITESIZEHMEHME /O KFHBEFERZSITFREZE, ART REERENL
virtio-net(Virtual I/0O Network). virtio-blk(Virtiual I/O block)fimiz 1, Rk B%H8
IXzh,

® Ffif5|%fE DPU LRIIFMEIRZEN, AJETES TCP/IP MM INi%
RDMA(Remote Direct Memory Access) W48 IHBEE IR IRTFEEEE. WRFMER. X
HEERE A SRR, BT Rl FHESHEE DPU F5eil.

® WK |IEREININEEZE DPU L, REAMMERRRME SR SLI NS
MENHE, 2LEERFEREHNERE; FIITSEA RDMA WLKINaE, BFIRZHZ Rislim

FIRBENE, RBAZNEHRIHBEHFRE 400G Kal, WETREIHEIIRD

L4 5 | @S S ERNGI ASARER IPsec EMZERININIT RS ZFH W
LT LBAIP, FET DPU REEMEHIE HZE,

o EIRSIERKATE. BEIMNBRSFENETHNEESER, LI DPURR
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S—EENSERETIT S,

o LI bARRKRSIENEE, REBETF 2020 FITEEE B EANRNRER
DPU, #7F 2021 FIEUELER DPU WA, EIBhmIMWAVFTE, HEBoHEF
ZFHRER DPU Fmee], HTF 2024 FREA DPU B FPGA ZRMEE AN
ASIC 2215, EEESER DPU BUBRIEEMEHEMILH, ENEXENIRNLI
BRAHIIE, WEEDNAHBR AL,

RKUER DPU ARERR DPU BAMARBEEFOLRAEKR, BRENEEH
CPU+GPU WEEZEY BEMH CPU+GPU+DPU =F &%, AILIBWEKEEEIT
RUBEEIE /0 MEMTENE NG, KRB AL FRSEEAIRKIR, (E8
BRI PI B,

4.14 REBE ML

ERETZENBEERNFRAT, SHISMRETRESEINCH B, M
ZNBEH. BNBEEITECADRZERE EARNIR, FEEIHL AR5
GPU T A ™7 E#H T,

TERl2Rg I E, SR8l 8 & GPU RBHBIFHELMET EARSESE, BT
GPU HVRUAEXIRIEI, NTEIMTEREE, Ta=E, B REFZINKAIRR
PANBEELRIVRALIIE, —MRATIERBZRZ RS GPU JIZRARSS52s, 18
LR UL R R IRTR A == EAAZ,

£ GPU ©RBE, AT GPU SEHAVRERILE, NREXZMHBIM I ERES,
KIS SREEFEZ BRI T &, T T2, BEICRAEMITHF SAGISE
T2, W 7Tnm SE/NYRHERS, LU RSEERNIRE, REAROHENE,
tesh, RpnseEB L REEEA GPU ZRMBVeIFTISIT, BREMAE ER24&igit. SR
IKEREEM) U BRSNS LA RVBT 0 BT R, MR ELIERES T
IR MAVREFEN R, ENMHEE, B REENXABMBARNEIEM O, SKITER
R GPU BUIE1THUE, HAMMAUEEMIIERED A, URMEMSENSHNE
NFAE. BT BRI, TMXERSAFITERK, BRI, BAEEH
ORISR BNZEBMRIZE T AT AR,
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AT RMEFEZESHHA. BESIORE, FXIFEREEEFANMET R, 85
TEFNKAZMINREMBE D REFHERAR, RASEHIELENE, OB+
SR ETC T E R KRB SR,

42.1 ZHINEEE

BHREFMETFHEREAR Al RBLVSEIELIE, 8 Al @REIAE
FREEMY NFS (Network File System) . S3 (Sample Storage Service) MHAFITEF i
POSIX (Portable Operating System Interface) ZEHi¥, ZFZMIIEX TR, KEF
SREMN—FNESFAMENR, EARMEEMBESEINNBAZE®R, WX
AI—MERBYER B UE N R —B ER AV, ST Al BBY BRI E L SSBOEEENTHzE, K E
BER MR, EEBRARRRIGNE,

422 EEEELMEE

NHEBA RERFAREN TFEESEHMERNK, EF2RXGRSERAK, 7]
HHE 3000 TR B, NAREN)IGIEHEE PB ReWEFERERRES, MA
FRE. TEENE. HTEARINFBENASFZ M EESEEFERTIERE,
SKINFEEEE 10TB/s AREFEMTER. 124k I0PS, BHeeBHFIAEREA 20%LL L,
RIEEL checkpoint RER KM D HRIRAZEMNL, RN SMESBFEIIERM
sR—EUMETRIRA 99.9999% RIS IEBES o

423 BRORERE

BARERIEEER, HPRHOBRLHE, AFEZRMERINEAER, M
YIE@Eee. SIEREMEEFMEEE. SRITEREEEREARANFEENR, B&(HAK
TMABEMNS, BRERLTIEEE, SIEREFRERERSNEFEENR, HRIREE
WgREEHIES &ML, TB2RTEIGAE. NEENASMEEMIRIHIE,
MRFHEEBNZWINZ N R —en B =8, RHBRTRBRSIEE I DLRENEES,
SRR AEIRIZIR RIS B, BRAIIMENN, BAFERBRABESITHE,
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4.3 KRAElE AT WS R AR

B REENSEESHENE. SIEENS. LSEME. EEENS, WS
EMNE. BEEEANE—RXAEAN TCP AXHE, SHENERTFItETRZIE
ik, BEXEESHERLHME]. WEENZBTHET RMBEFEFETR, B8
= aCIRMNERIFK, B RERNESHENEERES, TERNENEHHE:
AR, EEE, 25, 7%

Banl A AANSHRmEmEEERE 1B (InfiniBand) A RoCE MR, EEKRFK
Al RERBLEFHIT LRI H A AFIRAMAN S M ET RBEFK, WHRBERFEETFU
AKMF—REEROLNERA, SBEEFERZHESHN2IBEELLKRN (Global
Scheduled Ethernet, GSE) 7 ZE[6]#0 Linux Foundation A{IZR9EBLLAERER (Ultra
Ethernet Consortium,UEC), AEBE I EHUKNINEEEK, REEFHLUKNIERE
M, NESATERNEERITERESMHRNE, REBERKINERER GSE
RARBEMPA R, TBF Al WKERE, TAOBM GPU 87, B Al ik R R,

4.3.1 RKFIRLEM

RIBREI Al IRSEME, SHEMEHEZFRA Spine-Leaf FZEHMSIAEMN

(Fat-Tree) M,

Spine-Leaf MEAMINE 3 PARo 8 Leaf MM THRY Al ARS8
9— group, LA group REBAILHITY E. £ group NE, HEXRAZMHERE
Al IRSEREZE Leaf RIEH, BIPRE Al IRS2M) 1 SO LESE Leafll, PIB
2 SWMHLEERE Leaf2, KiItbKX#, FIBE 8 SO LEZE Leaf8, Spine IR
Leaf XM Z[B]5KA Fullmesh &R, Leaf AW L TATUWEEEN 1:1,
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checkpoint Z&ERRE. REMMENMEELANEE, checkpoint RERFER S51REY
A/NRRIELL, HRBSEREFZEZE T2, checkpoint BIET B FFHEE T/ 17
HEIHLAMZiE. Y, JISKESTEGE, LERFMELUMEHTT checkpoint
1275, AEARIEBINGERE, EHHK checkpoint REARE. Am, —BE4%H
b, ZAFRAVARBEMENFTRERIE, FEREFEKMTE,

NIz, FERERME checkpoint RIZNFTHE, BIRERIBRMIIGE =
BYiEl, BAESZFFEHMAY checkpoint BB /D B DR ZRAVIR AT 8 WHRBEXRA
checkpoint ZREFMENHN, WEETES 10 MeENAFNMTMEFERSE, 18t
FHENEWESHFFERS, checkpoint ERE=EINIRF A LUK IRIERD) IR H =
1588l AN, S5 WSFERTEHAMKE checkpoint FFENERFAUNEERS
&, FPREACTRESRIZG. SREMESFNGESESN, BTNERRT
B checkpoint #iEHAKEXR, MBMIIEHBETUEREEZNAGFTAAZRN
checkpoint HIERMEFRILAAMNIRES, NMEETIZENEZEERSDN 10 FiRo

it REIETZ 2R checkpoint FiE. WA DEIMMUREERAZRBE, K
WNFESDHEME, ERANERE, SMBEERN. WERS. DREFE.
NEESMEXATIRER, TR NELE, FASBETEXBEMHRMA
REFREER, ®REAMRIIGESKIARERTT, BRABFREE,

442 DHIFTIHEMR K

BARERTDHBAFTIINGRESRS]. DIRMERE, BIEAMBEE HERIFM L
BEATHTABREZIRESHRIIGAESHNIAES, ERIGESHNONE
PFES, BIEZatENLHTHT, KUSK. AIEMIRERF DB ARE
4, EERIAERERRE,

B REERATRERE. BRELERF—. HIREKR. MEFIRER, AR
BUNERHER T YR 2 BkaR.

Poi—: RIMAIER B9, Model FLOPs utilization (MFU) 3L frEtE
S AT 82, BITEREIGM BRI, 7 UEEE &M 2ima9i)

20



~ OREEE

BT, NTINERRE, FERRESHANZD GPU £, HE GPU ZjEF#HT
REBE. FTBEZIN, MRENFHL. SIEMAEM GPU REFEERESEEX
MFU 8B &EZ=M,

P " KIINEHBSRENE, BIERMIREPRFTESE R, AR
B, BREMTHEE, KMAERREAREE)IGHNES, BEKERTRS, T
IR R M E R B E X E R,

BRID GBI TEREH TR IZGRIORIZ T

g, E&EYIZHE

A

KEHITHRKEHITEI

FERHBIEHT. A

N

Y

I M EEF IR

Y
HEEILE R
v
HRAR RETHAT LD

|

BESRESEE, REEEHTRE)IZ

A

YWEESRE CheckPoint

A

EREEETRIE, RERE
B 6 2HmAHTIIGRE

=21, 8PN FTERE RIIZMRE T TRERNR, st EP g, B REE
DIIVERBHW U EREET N, BEXFESRERAMFIZGERA, WNED
HITHERER. BaffRitBEERK, SERKELEES,

o B 3D ATRES: FMEMEBUEATT. BEMTRAKEAITHN I Z
MASTES.

® B 1TAREMN: RIBRAESHLEHE. WERHZRIGIME L. ME®

21



o BENtBEEMA: HEEIFNERRER IIERMATRIESHNEEHERZ,
B /i EMAEZR TensorFlow # PyTorch FREANEEAIMEXHIRRF HE
B, HEENVRITUERRAZEE EEmABRITHE, WEeNETFE, MEEFm
B, ITFEBERAN, DUTEEET RENTEREEENEAN, REEESMT
SRR HMEIDE, EREFNE, R BEhTEE A,

o HuETUKAML: PEEFULIERIIZREGEMEME GPU =W, PIRBEIEH
TRME, BIEDIUNREFEFRA, MAEA GPU FIAXR, BAREINGE,

o B BEFEMMAFEBEEEABRMNK. BERIT. FERSIUMIL. F45
B4, BdGaEREZMEFNLAE BRREFRRE, ReEAREIIIIGHNIRE
MBI B Mo

443 BHREHERER

EEEBREEARAMYT X, SR CHEESEHVAZBNTFERTNE,
EREHN A MREHEMMTRIGKEIL K, BRHIHETET KB 10 &
A IS E M BRSSRE - RIRY BEIEMNE S 2%, AR EX—E4RIER,
BFRFINFRSEIESHE A, DB ER ML RT. SEREE AAIZ LM R
RIEENRNARRIGHRIEE T EERRITER T,

BRI RERESRCHERAAFTEATE. W, EHREENKIKARCHEEIER
11, BFETEIRE. MBigE. FEiEgE. HRRSEEIE. THIURDTE2LES
AHE4EIRES], RBAVIGRME. BRIIGRMA, KIAREIBIR, IR,
LG

HMNER SR EEEARMNRERRA BN AEER —NESUTE5RHKAR
JREE. ZAFEAMRNEIMNKAR—BIREER, F—UREENHTE. FE. NS,
FRRBITTHITRIR. HaE. FE. BHE. HIFEENXRE, HEREISEFPHIER
FEFR, THERGNARAHIIARS REIERE, NEDNRGIRHEMARS MR
BN, HEFEBUTEE5LAHRARERRZEAMBAHRS, RHFZREE. RS

22



© OnEEE

AR 1R, TRIEHSEThEE, I R BERNERETHRS.

ERITESRECEEBEARATIMUSHEFTIVAES Al fELESETIEXN
BESD. —MIERTRAS Al (ELBRFFTMIIAE. MERRIOEIIAE. Al JIGKIELK
PEISHT. EHNIREE. EHAREE. REBEEURBEDTELEN.

o {EIERIZETL

EVBRRRLZHRBRSIIGEVEXNZRIE, SE5HERRl. SERS
28, Al IIEREMEERE, RERFININIMEEEE, AP Ed Rl ERFIEES
EESIGEWABXIN R RN R BENE, Rl ERE IR S EE S E NG IE L REX
RRBE, ZIFETIGMEL D, EWXKRR, BEELIHRRHETERX
Issue A KPI #8457, SRR ERIFULERINGEZTRS, sISIHEESREN
FEERIR T

o NRRENE

INERBOS BESENEREOENE ST ROERMALE, 195 A
RGN IR E X, SHINEREOE: NEFIMEHTEENE, JBNE
i, WEBIREMG. INERENMEEHITREIT M, HRHTEIRS, (FLIET
AR WEWSTTATRARINEE. —5M. HESHTRE, RBeELET
PRINZE,

o fSIZUT

SHHATRMBIE W HITEEMEICIE R, HTeEREmET, EFFELET
R AEHTION, BEEILRGEIRE, FNYITE. ME. EEENEZE. #E
HITHR = RER DT, KIS HARERLETIZ2H. BT Al IG5 =B ERFERIR
e, RMEIRIRE ENBPERIRKEREE S,

o EHRRER

RMEWEBEIRREY, QEEHEM. RS HETR M HEER. IHNE
EEEMEEMEBNGES, RESHETEMEFEXTHIEER,

o KEEHE

REEFAITE. MK, 7 AERELERENHSHEIAN. XEMNE

23



BE7], REBRENREHFIRENFAER, B Al EEFRIEERE, HFRR
SR EMITERCHEEERAATHA—EIE, KiTHR. &, MeetuE, &#H
SEEvES

o NITHM

BTSRRI BEHEE, BENEG. (P SZEEERD,
STHEM BT, (FURETRES, RHRESZESEE. BEOMEKRER, R

HIRFIRBER, BAHETHEBE

o IGITKER

LR 2MERHFKREANETIOR. JIEEST/HITERSEXEITHRE, o8
BN —EEEINMEENENE R, KU XREEHEEF BRI, KB, £H.
REER I EEEZF IS I TN

4.5 RSB EROVERIT

HREZESEREESRENRE, WTFHEBH REHNTEEERLRY, F
ZEWMREEITEIREZD. RE. IISEMETHEIET, E&eENe. BET B,
FUEEE. FOMMEEE, HLNSRMEHEERE, SRR IMIENXRER
LI

4.5.1 &XEL

BERLMEETBEENEXR, TF TDP RUTEF, NAMLIEH, FENtE
REBINFERUTIEI, BUAMEBEREAANBEER OBEERENPE, RS EBEHRME
URZHFHESNRLIESNNE, EFETRERE, ST KREBELIRRS
S RIRRIRR R AN BB E M IR FMNRIEN A RS, BASERS I
ANENFERESERORBAERERRE, SIMEEL RS URIEMIGHENS 1T 8&
MifEss, SCMBB WS HRREMEE,

4.5.2 SEMEfHER

BEPOEESEE. AHFKHDANER, TREHBUERIEITEES
Ko HBRFARXAABTE. BRRUBSNEMEBIR, RBHREREN, USHEE

24



~ OREEE

MZENFTHRE, MESBHRMEEBZENREEEN, BERAMEMTIEMN; XK
ARG/ N B (S5KEMB R ER) NVEHREBASR, RBARKHBIHTE
Mo WTARKBESHERNEENE, XKEARFAHE. SEREBNRERESR, T
2ai, EAFEARNRIEN,

453 BIEEE

BRWSHERENES, FREBEVEEFOAANE. HEEER ORI
Y, AIXRA—AUERRLS. MAIEMREERI. EEAAEERO. BREEEF
DFEMEIRRBRIER A, FBRIERMER, KIMRREE,

4.5.4 ZEEERNA

MEEERONRRN BEEEREA, KIEMEME DM TR E #i
SEPONVEGRK IR S EOMERAE, RMHIESES MR, NAOKB
FRY, RUWBLERNMMEFTSER, BUIBNRS. FBILPRZFRAXY
PIBERRB, RAZBERERLLA, BEIRNARANLRE, E8FOLANRN
BT MR R B SUAREE

455 BEENIGHERE

EEIREIE. Al &R BFEESFERA, WEHEEERONERICHEERER,
A Al BEIIRERE. ULEERER. BRBEERR, KINEMTHE. HES
Mo BINEF S KEEIMERA, WEERONTTHEHITRERRE, =77
BERIZHT. HREEM. BENNFHERRERME SR,

25



FLE. XRRE

PEE SRR ST K. SRR I AETIE B U AR AN+ E, X
MR BRENAREL TESNER, EXARE, BRIFFEET R, BRI,
A ERF ISR MI AR, LBt EEEMIZHE . SHRNFEREFEE—
. HFORFRERARMASEET OGS, N F—XEREEEEEMM,

1) SINBTR, #aifg Scaleup BB: MERRENHA-—TLE, RA4BET
Scaleout #EEZK Al REZLEREHIZ. BTHIZRRERIIGER, BENE
SRET Scaleup ZERFIBTREN, RIFEHREN 8 &, BIABEERILE
Al SR EE, —a8T REIASRI A IZ2EIGAMREHEIE, KRBT RRMNEE
BEHISVERANE D, EAARRBEATIESR+H RBAMRAMN. SRS TLU
WEE. —NFIEXE. MThEHE MW REBEAFE, DEERK .

N7 &Fr scaleup RiB)BERRES], FERBHHRH M ERKEN —2AE
BREBZRZF (Omnidirectional IntelligentSensing Express Interconnect Architecture, & #K
OISA, &iF “KKF*” ) , BTN GPU [ElmABEREMIUAERS SR, OISA K&
FXEBEZEME. RERERN. SXWEBEERNTET BREIFIITER, WE—
ErUZFBEREA GPU SREEKARS, EXFFREZRGINNERN, @EXE
B BEA, iIRoassUETMm, 85 GPU ZENEIREEEME, OISA KT
HR. #RE. ESEFAAHTARMEEN, MAMERFTHEN Al NAWE—
NEM. PIENEERES), UXFRTERENZHEEE, FTRESRSSENERRE
i, SEILEREIEE,

2) AMRZIEERF, T HERRE, RRETRERKMNERA: HEiRiE
e BEORRBRTEREK, KohEEFROAMNNERL R, EEZTHFER
Eitt, BETROENETE. HBFEMIGHRG], FrERHNFEXEBELFEHE
KN R BEXSLIZ R EB AR R, WAL RIEBE AL 218 INE i B IE LAY
FRIRENTREFRE TESHNEXR, BNEEEMERENES, FEMIREL
MRZ _Edt—D RN BIERREA 5 5=,

3) MRHREZRZATSE, RFABEENFINGRE: B -RER MR

26



~ OREEE

IEEERERMT, [SEENEN. BA. NEFHEFLLFH, BETEML. B
B . AMRERIZ. BEERIZ. US5IEEHDEAMLETE, KUSK.
RIEEMIRERAGREF SRR, IRSRBAVERMEMIGRER, RERARFAKRE
AR e R RAH, BREENSN. ZBREIGTIA,

4) BEREBERALH, REERRR, BRT RO QITHRATEN: K
RN BRARSHDEFRETERREGWHR T IFEE. AFENETIESEZ EM.
AEBREMNEFE—E. AFOAFITERKIE Al SHAIRITMEAEN, —7FE
AROHNFE—HRERREHEGIWA, HEHITHFIESR, MERFE—MRATE
RRBESHAMAMRNA; Z—HEEMNBEXFOAERREE. RESFHEN
RAIE, REAKESEET WM Al ESHEETH I

27



JEBEIE IR

JEBEIE Ey e R fRRE
Al Artificial Intelligence ANT%ERE
c2c Chip-to-Chip SRS A
Cbu Coolant Distribution Unit RENIRTT
CPO Co-Packaged Optics JERRH IR
DCQCN Data Center Quantized Congestion Notification BIER O EHHEER
DP Data Parallel AR
DPFR Data Plane Fast Recovery HIREmBRRRME
DPU Data Processing Unit HAEIER T
DSA Domain Specific Architecture 5 7E S Ze A
ECMP Equal Cost Multi Path ENZRRIZ
ECN Explicit Congestion Notification ETRAEEA
FC Fully connected 2 HE#Rh
GSE Global Scheduled Ethernet eS|V N
HBM High Bandwidth Memory = mNE
laaS Infrastructure as a Service EhtigheBiARSS
1B InfiniBand “TRTE® A
|OPS Input/Output Per Second SN /LR IERE
MFU Model FLOPs Utilization SRHENEN
MoE Mixture of Experts THRIT
MP Model Parallel TREIHAT
MTBF Mean Time Between Failure R (8] FRATE]
MTTR Mean Time To Repair B ERTE
NICC New Intelligent Computing Center B EHO
NFS Network File System LSS F 4t
NPO Near Packaged Optics AN e
OISA Omnidirectional Intelligent Sensing Express ESEIEIRASEES
Interconnect Architecture
P2P Point to Point =P g
PFC Priority-based Flow Control BEFRARIREITH
POSIX Portable Operating System Interface IS ERF RSO
PP Pipeline Parallel MKEFHIT
PUE Power Usage Effectiveness EBREMIAME
RDMA Remote Direct Memory Access A BREHUEFE
RoCE RDMA over Converged Ethernet RS LUK #E, RDMA
S3 Sample Storage Service B R IFEARSS
TTA Time to Accuracy TREAIZR = TE FEE RYBT S
UEC Ultra Ethernet Consortium 8 LA P BX B2

28




~ OREEE

BE

[1] Kaplan J, Mccandlish S, Henighan T ,et al.Scaling Laws for Neural Language
Models[J]. 2020.DOI:10.48550/arXiv.2001.08361.

[2] Shazeer N, Mirhoseini A, Maziarz K ,et al.Outrageously Large Neural
Networks: The Sparsely-Gated Mixture-of-Experts Layer[J].
2017.D0I:10.48550/arXiv.1701.06538.

(3] Touvron H, Martin L, Stone K, et al. Llama 2: Open foundation and fine-tuned
chat models[J]. arXiv preprint arXiv:2307.09288, 2023.

[4] FEZH NICC MEEFERORAKRAE S, REREH2023

[s1Jiang Z, Lin H, Zhong Y, et al. MegaScale: Scaling Large Language Model
Training to More Than 10,000 GPUs[J]. arXiv preprint arXiv:2402.15627, 2024.

[6] B. Kim et al,, "The Breakthrough Memory Solutions for Improved
Performance on LLM Inference," in IEEE Micro, doi: 10.1109/MM.2024.3375352.

(7] DR UK AZRIB R, REBHH 5

[8] Shoeybi M, Patwary M, Puri R, et al. Megatron-Im: Training multi-billion
parameter language models using model parallelism[J]. arXiv preprint
arXiv:1909.08053, 2019.

[9] Rasley J, Rajbhandari S, Ruwase O, et al. Deepspeed: System optimizations
enable training deep learning models with over 100 billion
parameters[C]//Proceedings of the 26th ACM SIGKDD International Conference on
Knowledge Discovery & Data Mining. 2020: 3505-3506.

29





