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AEHEPORMIREET, MERE. Wk, KOS, SFHEHAR, ERNES
BRUB—URZ, REMERE5HE,. IREZNLRRE. NERKLBEE XK, F28
SEIREHEYN. EEEBNMEEMIRE, ENHENDREMLNEALTS@IMNE
i,

2) BEEPORAHHRR

ATERFZEENHERRNFEZNE, BN EFEMHIEENRBRUR Al §iE
RIBEEE, MERITETRER TERPE, REFEHEESHEER, BF
EEHTE. EHEMIIE _LHMEIRE.

TEBERUHERERHIE. TABR . BHFFEFTIR, RTEBHEREUN, &
EMENE. SHROMRRE NEEREEYERMBEMN, FAETAIERE
RN AME RS, SREE. SRGRBLUTEED Al NEANEMIRE, BDEE
iy, BEEtEPO.

4

160 60.0% D
77EFlops

a0 50.0%

40.0%

100 RN

80 o 30,08 2EFlops a".f\.x}
£y = 20.0% '
ap — u |
20 L = 10.0% i i
’ E e 20204ERERDLANGES
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SNURAEEPLVEHEMBZRNES, B ARSHCENSEEMEFTE—
£, BRTREMSSMBHERE. 8- BEF08,  ANESRERE, &
SEAHZER, KEERE A EORAE, AFETZH Al QIFHRFNE, EAR
MRAHENFE, EEPOERUXERNZZFRENTR, HEXBREAF. &
WV, SRESXAFPNENER U AIZHEGARATEENKE, FREHRMKE
AE, ECARYIBS I =M -7 SCIT1000P Al EH |, BINA TSR E P OT ST
100P Flops@FP16 + 4P Flops@FP64 , [REZEBRAEXMES SHEEITETS
IE , —HA1RfH 512Pops AT E8EE 1; —HAIXEI1.17Eops &1, =HBIXE 4Eops E ST,
EREHTETORERSEEBEEEERBERO. MXNTUMEERHREIER, —
SRR i EIE 12PFlops. Al i+ EE(E 256Pops

ENERAHERMZFLOPS (BMRTHNZFRESHEIRE) , m1P OpS™. “
PFLOPS FP16”. “1 Petaflops™ P”, B FEB8HIHT—FHIZIXKIEE,

BREERORRELTNHNRALELE, SEPOEREEEEREHEEFN
HEMENZSE, FEREE. BB GHZZGNRGER, Bl Al 8EE. Al
RREL. Al IAMFEESH Al Fm, EATERNAERK, AKEF. AW
REABEFr iR E B AIEARS , EIETFHFEFHRACNH . Fatlih. LAel#H. £
e E eI,
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3) % 2.0: WaErTk
BEENZRETERAHENFIHEEHMEMNSHETEREN, THITEETEN
FToESTRBI TR, TR CPU NE, TJS885 GPU M=, MUIRHIIEEIZFRE (64
i) HEENAE,

BEER, EHERYNERBRITEPOHE T, DRERBRIHEXREPO. T
MO GRYNP O DO FFrgtl BiptO. MNP0 Bl sEBdO. /g
Zhib,

TR, lEEERE N EERKRERN, STMABERIT EE 7J$T,U\E’Jﬁ_%1 0
ELBTIESBEES. (RERIZHER. lﬂEﬁEF.lJ.ZiE#%ZJ JiEHE 2.0 HE,

M 2021 £ 11 B & 7R E TOP100 K45 ﬂrﬁ?ﬁx#_;&lfu Linpack M 855 51 E
RE BTBEDL. ATSE. ﬂ;ﬁ%ﬁﬁéﬂ SR . B
BN, hEsn. Keay ﬁﬁhﬂ%ﬁﬂﬁmu&ﬁﬁmm%%uﬁ¢vﬁo

e

. Efi1x 278 1w REE/TE
Tl /i€ 1% ¢ 3 EEHH 1=

=1 1%

EAERE asn et E 3%

AT ERE 9%
BEFO 24%

th[E TOP 100 173k Rz A AER Linpack iA 3 8E (2021.11)
HIEKIR: (2021 FHESHETENARIROTSRE)
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ERERITEFOHRETH, 7i2ERERITEX
O TGO GRYIP O KD RO RO, T
Bl MO, BUPO. REFO. FARPO

ENAMEMEEARS, RORBRTERSE. ATEREENENL=
ESEMREGHATENZFNARE, EONSHEHMERNSHETE
TR REE,

Brl, EXRCENEEERNIRE, BeS T BERPLEERITEPOM
REHRR, FEEHNBEREHES B RBERFAZEEREFE, X
BFEH. R K. NAFRRNIAESXRS, BNEAFRRSHEK
RIS DRSS .

4) mBEE BEBEZD

BETEIRE RS BB REENRENFEEAF EERRT, X
EBKRUTUBEEMAFSEARBRE , BERSHRTEBELRER, L
TV EECR  HIERN . ZEEX N

EAEBRT, MIMASZHNERARE, MEEBmMs, —=fATEKY
AE, N2EZE—%, BEHER. B5K, HHENEL%; 5—
TREENCEREMER, NEAREZOW, BEHESROAEE, &
ERAMBER, MEEXABEER,

MANBNAE, RTREHEROURSHEROTRZIN, #aTLAFR
fEia%, WINREERFPUNRBEHRBIEFTI ENITEN, BEK
M EURSIEGEIRE, UR—EXIEGHERLC, #oLAIRERSINE
EpO,

TILRRE 5C RBUEIHE, TEBRMENTULAFRMERS, LHEZ
BHERS.
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BENTUHEES, FENNBERUASBARNENER, BEIHTERNLS
EZRMX, XEEEHNVSE-TMENARAZRRANCRTREZENR, &1
RFEENERNLEHFEPOEFHEARVSRENENT R, F2LEHIER O
IREFREBREEA. .

EXMBERREBRHANBEENRERR, JELGHEENHE. FHENEER, &
RIREISENHENSNAREKR, SISHHUEHIEPOSRBIL, B, BEHNE
FHHEMRIENEE, REEMFENZE. BHFHER, FKRKES|, EITEHLR
ol CGREHEDRORR=FTa1TE (2021-2023 ) ) PRE GRULIHE, DD
MEHEPLOENESDRRR, EEMESERPOEESHIYFED ONEEE, (2
HEENFRNEFAE, 03EERERESSEPODERLE,

5) EMinE BEREES

TIERBEHIFE P OE, BEHEPOLSZOHTEPOEHBNAN. EEFRES
SRZEAN, RABAMBETIEE], WRMENENOMEEMREZEDENHE
RGN EEZRIRMAE ., BUENPNERS AR, AURASSIESRNEN
FE—MMME. SRENSER OERNERKMNENERE,
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EEINBRE—TRELIRE, GFEENHHE. EHE
B, EORSSFSINE. —HEERRIEENDK
ATREMNEESHT, n—HHEH, BELEXEMD
REXEINLE, HENEDMETKRANELBERBINTE,

NIEEE CGREHEPORR=FTa1TE (2021-2023 F) » $iEE
RMBIRKE, B 2023 £k, £EHEPOHIRRFRERFFE 20%
Ef, FHUNBEXRDSREFAE 60% UL SENET 200 EFLOPS, &
MREE N HLAER 10%, ERBRAT REDMESLLET 70%, FiEAE
R LA BP0 PUE BREE] 1.3 DL ) ERMERR X DS REEE 1.25 I
T EZRMXAT R AEE /O 2l i /0 45 8. [0 BY ZE R N _E/NF 20 27,

XHED, SANZR-PRFEIRE, aFFH#n. ENEE. FBORS
FZNhH.—HEERRIEENRAT REMEESKT, 5—HH, &
SETEMNEEENE, HEEHMEFRMELERRINGE, MR
NEAMESN. Eae. FREBESNA,

BEOAMBZEESTEVHFHEER, FESHHERITERRENREERER
A, MEREFHRENENRE, TEZESHIFNENNE, XKFEE
NEFEESNER, REQER, RiEFH.

AL, IRSERERENEEABNHIEMNE, BRABEEFHED. MR
BOMESREENMSRESAHNE G, BEENREAKRMGE
E, FRXFUERERE, EEPAMEREERE. NMEERE, #
s B NIRMERERUKEMRE AR/ KFERIRT .
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=, XEEREMRENRTSHER

HFHEREZEN, URENESRSE. KEOBELFLEBRRRN, BRFKES
BERLHLHEAAERT, ZRBRERTHNSRGAZMHEMRNIES, —EE
E LRMEFRENRAMNZRONES, REFRSEMN T HMNKEHE.,

202 FEESANAGEHEEZEFRIER/REEBEHAE (Colonial Pipeline)
EZHRESHER, e, RER/RENIMNTELERANMEERE, EMHRERAE
B, BHARBRF 45% A H. HHEMRHHNZEZN, KSERSERXMT 500
BETHESEUER. ME2022F3 8, FHRER-NF/NGTII(Kojimalndustries
Corp) ABEHEZH"BRRMH ' NE, SHEHEAERMBENAL RI] 28 Ki-&kE
EEF, SHFEHIAFETRE 5%, REX L{ZETT,

HERBRRETHANKETET X, BRPEESINTREZRL OS. ’EEO. &2
MAZFUVSHE2RE. 2EGARNMELSRS, ETEANUEHTHRE TEE
(Trusted execution environment) E=ITERBERRAEE, EHRUBESHE
Bk EHIE T REEERIRIE,

1. MIMNREFER
MNEHEMEBTT CPU k&, = CPUMZOEEKBEEX, L3 Cache NEEH—HHE
PUEIRIK . XEZOIENIFEHE, S2ILARE, EReBHHERTE,

L AMD 5= EPYC Z&EEAfl, HZEMEYE—TMMYNZEFREZ L, H
%OZ CPU &ML 2R, XE—1ET Arm Cortex-A5 BY 32 {Uff=Hl=3.
ZEMLBB[BET—IRE2NRERR /A%, T2 BRI EZKMLEEE (10 SPI
ROM) REEHMEHE, RELZLZFENNZHEESNENE, BEHALIEHR
IA:SEIES N

EEHRIENSISEREY, K2 ERMNEA £51% ROM, 1Z ROM MEFKIEA

S 51 MBER. SISMBREFE x86 #&OFFia 1T BIOS AEBRIKIE BIOS, i
AN # R 2 MR ERRNABRERERERE.
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Applications

OS/Hypervisor

AES-128 Engine

DRAM

EPYC 28307 SME iRt (BR3RIR: 2021 PEZHIEPOLERIRS)

ZE2IMZENIL (Secure Encrypted Virtualization, SEV) ‘=it
g BANEZEUASME, SEEMILIK hypervisor Z a2
EINERE, RIBEM ID EFEEDOMZEZSE,

mE2021 FEAm v KHl, EEARTREMH. NBZF
3 (Machine Learing, ML) 1 ¥ =¥ & S & # (Digital Signal
Processing, DSP) /5 ERI#E

EZeM B @A, Confidential Compute Architecture(CCA), o
XEMANBHERNE, XE—HETERAEANZ2MIFEE
BT ERETFEENZ2ETHRERRTIHE, RIPFSoRBIE
2, 2THEFENHEN, DNEAZRHIRENZIN,
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Arm CCA (Confidential Compute Architecture)
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0x9000
eal Health
Se App Secure
e Servi SDRM Service Apps
Android Android erviee O—m

0x04 ... 8028

0s oS
0s
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.. 8028
H . Secure Partition
ypervisor Ve
0x06 ... 8010

Arm HEZTEZEM (£ ), Android 11 1 OpenSUSE S| AN EFEIREST BIRAIS)
(B FRiR: 2021 PE=HIEPOERIRE)

0x8000

XX/ O\

o kool foo] o foall (o el Eosl sl ot e (S P (=l (= [

Atk CCA SIAT shSEIEN B (Realms) IS — N LZ2HNBR[URITHE,
BLRemMEIRIRE, OBHIES  hypervisor FIRERSRE., Hypervisor HERE
ThEEH 13 & E2 88 (realms manager)&i8, M hypervisor A8 R AT EEMRESE .
FERMENABRETRAMMBDOTEESE LETAENAEFNEREE, BRIERRE
RAEBELNZ2NBLERFEN, CATEEREEHNXBESNAREFEBER
g & £iB17,

EXLFENAY, AFERIFEIZHKEN—K, AFZR2tE—EMN ATURNXER, W0
AERFREFRARFABZAMELANDE, EREEKRELZENEE—F,

ERNBRIENREBIRERS CPU KRN R, TEEOHER ONANS KRS S
SRz S2500 HEECHN MITMNE", WIXFATREEETENE ERED
MAMNZSIEEFEA, RoLIERER (Spectre). JAkRT (Meltdown) EiRANM,
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2. NEHBERXZ ENAER 2

NERPONEE, FESTNEETONMBIPEIRERFN—RUBRER, X=
RENSREPORITANBZERERNEE, FENEGAPERE. KRAZ2. &
BZe, REEEFZHEEARIEIRZS,

MNZFEENAEE, BEXNITE. 7. NE. 22, EMRESFIKEGSENAS
B2, {5 laaS #l PaaS WRRLMR L/, KERHENRE, IMMEZE. N
BLe. NARENBRERZE,

AEAE 2021 F 9 B (EXRBIELREXE) fifE, EUOIRGERENEIEREH
FEHE, FERREELRENFEINHEE, NEECEK. &2, FIEFZT
AE, ABE. ahERN. REFEFP R EEHIRSETRREEGUIESRS.

DHFPELEGTERNBFAETHERELANM, 2TFaBINERE BHRE R
R, RMMEL2ER, RECTERENENRR2IZE. SNHOEHMEHER
HIRRP, XRABXAUELH ARM BAURSHUETERRE, WEIU AR+ 27
NERZRELZEMIPRR, HEXREBNZ ENARZZEHIPEK,
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=, ekt B, B4R

M 2020 R, EEIESBBLPH, WERAPRE, GUEHRENSRERBER
HENLGR, BEY—=ZTHNES WﬁﬁiﬂﬁE$Fm¢ HITUHUTREHR K.
2021, —MHNNKRELKEFHUZERFN. ¥R, /. X8, BHFFTYNA
EHEEMR, IMBEEARERREHTEEEY ERNEMSERR, BFEaX
AEENZ2NREARER, NEETH. RSFNREEGHSEERR. HEE
NERSBHIE T8, BEEK. K. 4. T2 MESESERS, BHETW
HEMFURARER, EERRIEERMEVRRSHLZEENTTZ1E

EREUENKBEDNT, BEHRATEVEENZOBAZ~, BEMiREARALR
WERD, dETNEFRELES, BFRANHAENNAEEEERA, A
ERINBMERS:R, NDEI=, FelFlamE#EESR, "R EET HNERERAR
BN, MRBFREAEFE, FEERENERRS, SFNEFEFIRNE
BERRMARMNLY . EEIAMERS. BFERE. AZREBEUERZEZFS LR
AERER. XEEFUN TR EE R,

TEEFEUEM (IRX) (BRRE: 2021 PEHEZRRS)
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FEIRX, PEBFERERXBEREMIRENTETETPEBFEEIZEN, X
ERMZTRaNER, BAREET CEARMEM x86 RUMERFARRME, H
TEFEEEARMBRBEERZEME, BEREERNELIEMIRER IR, x86

HRENEIR, (EARNEMLEREERANISETHIEEITERRE, RSES
REMBAEFRF

BEPONEEIRE (BXASBITRE)
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34

N, BNRERAFERES, RERREBNRISEED

MEDEFIRANNAREERFES. REHEDORE LEL T /ImE
RMEBRIRPER, KRB, BABEEP O G 12%, KEBD /AR
hOSEBTE. RANFRERER, ZEARR. SRERRRERY
g, BARRENRE. BREPORBEFERARKRERT, 2021 FEE
E#EP 0T PUE R 149, AEEHESHENLED L PUE B3 1.8
BEZE 2.0, & ICT RE[MMERSHENBINFEIEN, KAEHZ
£7, SRR OHRAFNBEEEEERNMFTLBS  BHTRHEE
EXER, BReETFERE, THNANRER, FWERAERE, I
SEUARNASEZRER, BXHTERAFHRAMENH,

BRI ABHFEMAE MA. RL2EBNSHASIRIEIEAR
ERRNRBERSHFIT REWAT RN —PRAOSTN., BHEE
™, RREGNESERINLEES, HRAMNEZZ=SHI1000-3000
&, RESRARZESM 256, BFHHKEN, RRRAETLXS
£ 25-35 7 I, MAWESENLRRFAITHE 30%-50%, HiE$ L PUEED
BEE12UT, BEEET 1. AINTEILRERTHIFEROSE TRRIRK
RER, WHRRERATHRTENBEARRNZAK, F£F13 PUE KT
1.2, RKIgERETHRAEKE. ZRTHRESEP OEZRNEMBRERX, &
REAREREBEITZNA,

ERHEAESENMED, AESNSERS, AKRAEE
RMiZBRMAME: —=SMiERESNERHRS, 15
AIRTIBERER (WMXBEMAKE 88); Z2SEF
o, JURSABERARIE, REXNBERNEFRE.
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BiARE, SNHIREDOEMIRE (KRIKE ) X=MRE, FHMLMEIR BOEE
i, NRMEMNREXNER, RRUEEEET KLIMERIHE—LIFENBT
=0 HPC # Al &£8R9F K,

MENBMNHREEETK, PARSHXRBEHSIABRRAE, MBAEBEMAR
A&, E— RNREEXRALBHNESE, RRAW CapEx(BAXZE ) BAERS, M
OpEx(BEMA ) S MBE—— BT PUE(Power Usage Effectiveness, EBiR{EF
Xﬁz )o

ERYBEENHRP, AENEESRS, NNKRAENZERAMRE: —EHiHE
MEEWERME, HRIERTBERR (MXEEMAR &), —2SEREM4E, o
Aze 2% UFHE%QI PARXSERAERYERE . Hb, REFEBEERNEIREPOC, I
/zFJﬁHTLAIEITﬁ?.iIE HRANEKNTRLER, ARROAMBEPOER. MHERESE
hOERNEEDS, —F8 10 MBUENHBTEREARIRE, £ PUE Tk
1.2, BRARNTEMABHABE.

REEENNZITEASESHBAMBELIR PO, BXRIQIRSS =589 KRN~
EREMRE, RAMENREERBHNAENNATR, WHEPLBREEGEBNE

=8e
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IUREREE O IXAT R RBRET AR IS (EX) RZERGHEEROA, %
HIR|PORATRRBLEA, RAOK, REEF. BEER O6R) FSHEX
AR, MEFY PUE TiAE 1144, ETTEHABLUN14624.8 MWh, FTERER
4870 0%, Fid —AHRAK 1314908, , HIEME T ABERER. HRNGE
. FIEARNSEML. YERIE fRMNERASSFTENAEMRE, EERES
BEREE, RENBIEERER, REARTRRMABT.

SHBFEBRNARFAEERAREAZE, HEPOAIGE XEELXBADEND
W, REPH XM AR EMAEMXELIRNEREFBERARE, BUE, BT
RAMNDFTBEEFNARERR, RERISMXEFFNFHBEL 125 {2
B, MRERXEMGRITE MEMHRIMEZIRABEULEEPL, AABEER
FNPERRLHFBRTERHNREMHERR, TURETBEERRALTA, B
BEEPABMXFXNNFBE, H—TRD RN,

FeREEARKRFTEREHER Bol, BFEPODERAEEEEPER KRB .
REFTREAE. ITRERFESHE, RALOKFABALTEHEXSHSEEPORANR
R, BERENRATS, FERARNERE. TEGKEBENFRE, RAW
EREEEERA, RARS. BRFIARE, I, BXBORREERHERDZES.
2021 £ 7 B, BRARRIZFNLR CTHAEBRZFLEEALD) , REBHEHERIR

36



EOSETE AR

FREE AR E AV ERER E7 - RESEARCH

ERE. BRKESERNZREANRE, SURBREERRRE, RIRET ShEst
RENERES, BEPORARKIBAEEEIHRGEEENR, 2RHETI
TRRREERRD M, BENKEHEPONAEHTEKWBNA, AKEEE. E
Be. . BEIESBRBAFEME, BREMBTHIENER,

FENE, NBIEROSHERED, TRORMEUW11.2% BABEETENRR. URK
2020 FHIBEPOFEBE 2000 ZTFREMGE, NRXERRFTEFABRDY
2230 BIE S bBHER

i, SEE HEhmRZEERHA

HFEPONEGAPEEML . Rt BiR. BTHIEESENR, DXREEZHESD
OEMMNMRITMRFZRH—NEZSH, SpLREEEZA BIRAR S
HREREFEPOINREE,

BERELKRHEROTLNERER, RIDEERFEF OMEAEEEMRE, H
INERZEEERFELF. 38 Uptime Institute KM 2020 £EEHIFEFLRAERSE) B
N, 2020 F2K N%NEB\POCEHNRZEZEMR/T 10 kW /R, REDNEER
5~9 kW / #1582, PHIMRZEST 20 kW/ NIERMEER O E 16%, BRBKRINER
ZEERSEEITE (HPC) EWMERS, ELALEFABEEBERE, 2020 FHIEP O
FIBYERINERS 8.4kW/ HL28, HBELTF 2017 &9 5.6kW/ #1532, 2011 9 2.4 kW/
NREHEIRS, FESIEKEIKE 15%, it R REBP ONNRZEEREHRE FFH,

HEMBEZER. F=NEBEPORSBARAEEKMEVEHEREPONEES
5%, BAERESEPLOTHPEMBEEIEFNLEEEDE, F=HHEPLO
RESBEREMBEZEFIINEEMAMASD, BAT FREEHKMEW A AEERN
HEPOFEMZEER, EIRITOH, BRHBEESER. EZFHEPORSH
MAREBEMEWHEERPONREERFRA:

1) RE=XEMBEECERERBUET L EEFEEFERFERGFEEA. TItE
REFWS, REPEFEERNEE 2020 FEABRHATREMASRIT, HpI=KEH
BEEZEHEAMEROIRBETIINN 446kW/ 2R, N AREMBEZER
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HFEPODNRBESHFEPOMRZERXRKXR, HERPOMEBEX, MEHREE
EYtES.

2) REMBESERI, HEPOHEENRSHHRANSSHARE=ZFHED O
REE, BRRESF=ZFHEPORSBHRES. 2HEH. BIDH, F=HEE
D ORSHHEEPONREESRSNEFMAZIWSZEEX, SEEROHA
PEAERAEERNEY. ZRSE, TEREMEARSE, DREEZT LEBEN
HEUSEHSENKRS, S8EPONAFPEFARS N, REEEEPNEIIRY
TELRSH, DREENSHENRR,

3) EEERMISEREAMHBSMERENREY K, BEENEVHRERZEIZE
HI|PLO, AEREGUSEMNHNXBIRENERS, RRATRSEACMMR, WE
MAERRS 2R, MIER. HVDC. EEZEKRA. BREF. EERKMNEXLDHEmiE—
SMAHFEPORENRENBARELE, EXAR. SBE. SHEEIEDORE
B, MEERIE (BR) $0, TENEEAER. Sfc. SHEERFEEW
SRS, FHMREELN KW/ R, WEEBE=8mRHEPL, FHHE
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O INREEIAR 15kW/ R ; BRBEERZHEHEPL, ERXA
T-block &K, EZMIREGERD FIIEHIE R OINREE LN 8KW/ HLER,

ZEoh, ERFEPLESEELREBNEREEZEGUTANGE:

1) ITEGFRER, THREHEDOC ITRENEZEMAHE, SHM
RESHERAZH T HREPONNREESETLERR, HALE
ge. MIEXW. BRTEREAXNAMNTHEH T ESHMREER, 58
AEMABHRHNEEREAB, ATHESENRHNEKR, FEEMS
T ERR, RERSERONER, TEWHHIN, HSTZE0M 1T B4
RIS ERRINFE, NMESHEPOLIRBEMRES.

2) AFBUSHITEFTKREMN, EFRHERARKRBFAR, HEEE
BNAmR (BIE0 AL loT. XREPAR AR/VR F) BIHIESEURHIX L
NMARHNRSSRIRE (EMI TR, STRIRSHRSF) NHEHEKE
120, NMSHEEPOLDRZESNEFFEANEE,

3) REMKNBEEE, BoMHAMRIMETRRZK. BHSH, W
AFAENNZE. RUBEKNKRAHREESHISERZHFEPORIR
ERLAEFENETR, ELBEET, SRR ONZEERSABIRITSEE
HE. B, BEPOEENAPEEREANAR, RENRBEET—
ERE LRAREREIOFIANE, FEPUE, HEBEEAX,

F=ZPHEPORSBHEPONRERESRSIE
PRIAZSNWSZEREX, SEREPONAFPEGEE
PAEBRMEN. TRSE, TEREM LRSS, I
REERLEEENTEUSERNEENRE., S
BHRONAFPEARD S, NEZE@EO PRI R
EERRSE, NREENSBYRE,
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SEMERAEAE FHREERELEERER OHEMET K, HELSISHIE
b OV REEETE, TEEANKRIRERRNRARRE, NREERAKHN
ARYEBEPO—NEEZEHBEE, FHESIEER. HB. FIRFSIRRANEE.

7n. HOERRAE: BRE, Bz, ZBRE

PUKZEENZFRERBER, SEHEMIREAREMELRARS, BABEDE
B, 2RENRSRFMAENZREZTENE. L. REENER, LMELE
BRACHFA, EhENEERERGEEENRSKENXE,

MNEREERE, "+HAMEBAHEL, ENMRAZEEHFUERBEPOER, &
WHEENERBE, BRETERRKAT RMABEPOERE, TEODA G2
RO RR=F1Tm01T¥1 (2021-2023 F) ), BIRAE3 FitE, EXTRHEEE. &
A, Refk. ENNESHZEFERMENPFEEEPOLRER. &K
HAHE IREXBHINEST, EHEREENEENNE, =/ &. SEAFHEZ
BREE#HITTNERR, RREBERECELR. ZAFHEEFEES ],

—=ENEXEFAESMEDEEEXR, SRACEEARAR. HAINEAZREMRBX
ZUMEXEHEARN, BERSEEFS, TENREHEREEERNNAFRES
ARS. SERIBEXGNENRBER, 8%, FERESKEZEEARKANTE
B, B XENEHRRSMENHEE, SMENRREEE. EaerEE,
HX, BRIENRFEERCIEREZEEEN. NXFBRK, YFEFEKDAR
g, WSREMERRART; &E, BTREFAAMXZ BMEEMBIREERRAR
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LARGER LANGUAGE MODELS

The scale of text-generating neural networks is growing
exponentially, as measured by the models’ parameters
(roughly, the number of connections between neurons).

@ ‘Dense’ models ‘Sparse’ models*
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*Google's 1.6-trillion parameter 'sparse' model has performance
equivalent to that of 10 billion to 100 billion parameter 'dense’' models. @nature

UHERTTRY, BETHRESEENSRANENER, NEYILENERT
AHESMARES, A ANETRR S SIR TRER S,

HE, REFIN—THARERMAZRNNEES EHENEXRTR, XiPER
NBLEINFHHNESEMEANLMEREHATE, BARTIIGEENENRERE
RZERLSENRER,

ERREEMITEEREREERBT ,"Al+Science” RIRZ AEREBR, HRTRMER
FaTaEtt: B A NERMIELERA Science NE—MRENES, 2R
BRMRBANES, UNREIAARN Al EEERMBELENED, TRUESI
GUHRNYMEREFRAMURENBENZURENEE, #EEEAGRHRRZET
B oh B0 SR KM AR -

63



FHASTHEENEMRELERARS

o WIEFSHIEFMFEXNNEERERIR 2020 FXEN/REM Deep Potential 5
%, BRT Al I FoihZEEENERES; ERIEBEENR, BHRMER
TDIRE B AR ;

s SRGSPKREBYIBEIMEAXNNEERE: KAMMERRAYIZIT. R
TR ERFFHHMZITEmDIR, THW TR AE WiHEEN,;, BR8N
L. RE. XERIHUISEEEEE NN,

RAREZIF A TERLGEHSE, RNINHFZHE AlphaFold2, . EHREHTR
MWiEEE— MRS HEEE, AlphaFold2 BEEBERR—RFHNM=H5101EI
— MREYRNREHEMEXRKTEXR, XHMERE DeepMind HE T —MIERNHZER
o, JUREARENFIIMENREESERRER, AlphaFold2MKKETERREN
RITRRARR 2

64



FElter/ g YA ) | =)
a8 ) AR
FREE AR E AV ERER E7 - RESEARCH

Al for Science EIERBES M ERNMERR, REXEZTHNZRLKANEZE
FIEMME, BERRENSREZIEEZNBELEZSHENLN, FTESFEENRSH
GEEERITETe, B0 ARAHTHRREN, IUSHEENNEEG. NEE
#, AN, AR, EENSAENBRERDEN, LHSBEEIRBEES
ANLBE. SHHEXENLESE, UR A%+ HELEE,

ARERAANISRIEAERSR, SEENERARIER

—7HE, AITERERXREgAMREEE, ATBRENHIGRESSNAN TR
WHINAFRN SR Sk, ATIHERABERKE. MFEFAIREN, BAMER
JIGRRE A REEE, B 2011 FUUK, ERATEERESHIRER, ER
W12, 2019 FAMEHA BERT XIREAE 34402154, EAT 6441 TPU,
2020, OpenAl #H A9 GPT-3 REZ I KIEEIBE 1750 23, REHEHREARN
AIEEEE, 2021 FRAEH TR 1L.0'SHFAE 2457 12, RERAIEREAMEN DX
AlESRE, BF, MERFIEERAERT 4480 1 GPU JJIIZkHEAYHHE 5300 12288
MT-NLG K1Z2, BEMEREEIEFFA TERELEMRE, EMARKERELKRNE
BiaH,

H—HHE, EEEAMENRES EE DMK KR, & OpenAl #it, B 2012 F LUK, W
ARERNANIKESHEENE 343 TMARSEME. A KEENENNEREIT
BETHRFUYKBFENERER (B18—24 TASHNMREEE—F) . A
RIER AR Al EHRANEZTIENFR, HELHEZE/GTASRIEKNSH
HE, SHAAEE, BEERENITENRBEKEX, FENEARR (RF. GPU)
HR#EZ, WEANBERREEKR, —RNENEMIRMERRGHEUME, ZIZLLA
TRHAENETEER. BRA. KMERNEEE D EMIREG IR Al KIERAETR.
ATREECRENEAMRENENZE, ZENMEZUNERENNE, ELEXE
R, 2k, BEAIS®EEN, RESTOENZRNBERMNSHEXHNERER
HITE DR

65



FHASTHEENEMRELERARS

B HF S M
Z4L 5GC BHLEIR, MBI EIRBRRIEK,

ETVEERE, AFNEREERATR, FELEILER. BETREE; A
FEESAMENSERTE, AP OLTHTLE, NTMAEE 5P O RAIE
spiBE,

M 5G MEZFMESNFMNE, EARETHEREE. WNEROEE, R, thaeH
—SREAFPEFHEENZEM, B, 56C alMEREMASZTM DO R Z B
HERRLELAEEMIRG S, I UEFHEARAPNZFELAEHRWSEER,

ZIBRSEENEERRHARNALE, EEADEZNEEHEFT KA RELH
IMEENLEHNSR. A, RBATERARITERMTEHTEE, ZAREES
MNEARENHREZENTXNANEESN, FTESKITELERORT—F. &
WE E, SEXRBEHEPLEAREFEN, FELGHIEPOEAREIHNEN,

ErliEmmRED, iR, B8R, VR/AR, ¥BXM K T v B EX M #7852 A X3 M
BT, FELZLRETESER, WNTVHIE, EFRESTIEEMAMINEE
KBRS AR NAFBKOAEEN, TEFEEEEGHNRES, KEMSERE
REMRREEIIERESD, AMERHIE . HMMEEERXTE, R AR M
M SHREERNER, BEEEREH Al 5, A, B&iRR. 8%k
WNFTENARE Al BEEEMRSIA AR NAP, HABXY AR FENEARETE
BEX, BEZLE Al MERE, NBRERNEASEARDS . R, BIFE>,
Ft, REETF MEC KXRAH AR AT A RBLAEEZSHRPFIINA,

66



EOSETE AR

FREE AR E AV ERER E7 - RESEARCH

BESHEATAATGER, ZRixSHE

B2 2030 &, ZRFZEEDER-UHMERITNBELENLY, SEBNSRSE
¥ 2025 FRIRERFEMBFIEGRHWHNA, BIEEBNSRSELRNENLN
A%EE., BoMERGENSHREEMEKSETZNTEL 70%, SEEMNSHER
BREMECSEHIFDERIXE 20%, AESERRK ZNA. EEDHHERREWL
R °, BRBRFIVERKAZERNT, HARBAFRANLIMSRE, XEPY
RESRNEMERM. BEMKRRSES. EREEHEF A SRENTHE
5. R2MHASRIEFXBEZOKA, MREKANHLASVEATEREEHE
IRIENBENZE. RENMREDENERFUS FHEAT EKBHEHE, LU
BEEHEMIREEENESRERTRANMECIFNA, W2%E - B -5 —3HFHUEN
MEARER, BNERESEMESEFIRELRE,

B SEERTRACIFNARENREEHROE, YTEDBREMS, BEAR
BRENXENKEMIM, ML1E LS, SEBIN—1TR, HENEREMSIEM—
MER, WENNFRESMK 100 FHIERK, EENEREEEENELE, M
EEMERGSRNERFE, BMSRIIGFRECARERUNNRL, TEEEHN
BENMEEESEENARNBRMHZE. £ RYAE KRBT, 7 AR XEED
O ERESNERERANR, EAMELENSHNENEREEP L, LEEHNE
WA AR, ERASMRBTEAMESEERINIEESFSY, EENERLR
NAZHTEESRENAE, AENSEEERMSIRAKALE, Bi5IR568
ABEETAGFNERSRERRANEREEITEFQRMBRNEEHIET
% ERE. RER (EMER) NitEEN, SEMERERERIEEBIRHITEN. &

S EERIRSIR. B, SEASERRS., EENMESETIEBNS DT, A
am SRR S EFIREHIEKIE, EENSRARZELE, SEMBSETRHAL
RZEFELIVLN. WENRIEFS IR, XREESEFTREAENINERLE
MHEMNLRIEFSNENXE, NMEFABNSRSEEEITNSRIAERE
A, NMAREHRESNESENEE.

5. (EREMEBOS FRARBLE 2.0)

67



FHASTHEENEMRELERARS

‘TE-B-ZeBMEFEANZEBERENNRE. BNERARRKESE LMK, &
REMENZORHE—ARESRNENE - - T SRNEER. MXEE-B-77
BERMEETHXRENZSREUNZSERAMERTRNBEMITERND. B, B8
BERNNERSSHELEFYEXEANER FENATRNNEMREXEE. B
HERHNSEDTHERR E - I - I PWEARTH—FHRENE, SBEtEREN
A AMagTEERK, FREBNSRRESENEREHEREMERNE, 2
FESNERERVEM. SM. 26 RERNLZ2THEKFE, SHEHENGZIRENE.
ERMEEESEERNEE, PREALH. ERRR. ERNRERE. REEFESH
JITREESFHE. SRFUERENRGITENRIRIRENIT ENFHEENDEXRIRS.
Ay, SREEENGEZEFAEMSH A FIE, Al SEEGREER . =48R
IREEEXSTESERFRA, BN, IBZAMEHTESEEER, FBE=LEH
R#E A% EEEMEIENNSHES ZNER,

68






