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(57) Abstract: Provided in the present application are a method and apparatus for processing a computational graph. The method
for processing a computational graph in the present application comprises:; acquiring a computational graph to be compiled, wherein
a dynamic shape is used for input data of the computational graph, and the computational graph comprises a plurality of operators;
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TEAREETUMIAE , P DART DATE I B A 4wl Do) 2% A P E AN = T E AR E AR,
PRI & 2 AR 22 R SR T — B PR AR A & (SR, RS —
K 2 HNEE S A G is, BRI REE TR 1 5 E T B B4
), Bba, QARMISSTUNIE S 1, FAEBAE R & e T2, A
WEE, H BRI AR AR POt B AR H A ME B S B AR R B ARE
AEFRT B, [k, BERFERUEE X AT Eb BT E AN H B < TR 2
" XSRS R (loss function) Bl B FREE N (objective function), ‘BT e H T
EHIMEAM EAMENZE R RUEZ TR, HA, DARCREEED], Ak Z0
HE (loss) s RoRZE ok, IR 2R EERR A 48 (RN Rt A2 i 7T RB /N A
loss A2 o

6. SUAMETERE

AR FRER I 28 T AR PR 22 I A1 A6 4 (back propagation, BP)ELIEAT 4t feHh
B IERIR R S HERB A TR 2 RN, 5 0 s A A B R 2 4 Ak
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[0076]

[0077]

[0078]
[0079]

Jetdo s, BAME, ATmL SR NG S EH 2 Sy B R ZESUR, B R e
TR IR BRI R AR I 0 WA rh 24, Ao (iR 22 40 il Il
RS LRI N £ IR G as), B2l InE o P ql
W, BIACERRRE .

7. A

AN U 4% (generative adversarial networks, GAN)IE—FRE 3 S5
A 2 D RFE R . — ARG E Y (Generative Model), 75—/
P A Y (Discriminative Model), T X P MESREARTF >, Mifn =4
B o AR AR RURA DAL HE AT DL e e il 2%, AR AT DU IR A 22
g, SEBTIPEMLS . GANPEATTIA . USRI IIGAN I, Rk
AL, G(Generator) HID(Discriminator), HHIGE—MERE T HIMLS, &
Bl — A BENLIME S 2, (B XA A E F, 1I8MG @) DE— 4,
TR —sKE AR B o B mAS T vEx, <E&—5KE,
HDNREHEZE R IR, oh1, & 100% 1R, 1Rl
0, BAERAATRERESLME o A ARG PRI TIIZR 2, A=
A ZR G AR S T RE AR i SR 2 1 Bl I8 D, ifn 5 45 DY
HFRsl S B A GA B I A AIE S T X oK 1338, GHMIDRIA K 1 —
NS AR iR, R RGOS TN Ry T o BRI
R, AEHAERPIRA T, GRIRUERELL “DMEELE” MERGR), mDYELLA
TECERMBER R AT ELN, BIDGE)=05, XFEEFE T —MEFH
ARG, e DARAE S o

8. HHE

AFE SR, AR PR ] DURE AR IR %2 (layer) A Mayer 2 [7]
PR . EUMHREN AR s sl aE s, 2R E GRS
6 NEMZ, SPMILERLU, SRERINST3 <3, 75, ZiH RS
FEUANEA GIIET S (Node), — MR R ATIA—NEGINER ES8080E
B e BMWARARIT, fi— 25T e E—Erim N, HpsgE—4
A NI Z R E RN, e — DR R R Bz R R R
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[0080]

[0081]
[0082]

[0083]

[0084]
[0085]

[0086]

[0087]

TR, THEEIRTPUR P S P4 (PR AL, N IEEAMiE
BARRE

THE R AR T DAL 25 TR, Bilan, RRIEG . Baelie. Biaeirss
o TMAESEHEATIRIIREZ BT, TREONTHR B THE, ARl PUTRE, i
IR TR PP TRR, DIBTIHERIRTI6E. FEUWIHNE, "k
ITRIBATDLESA, WAL FIBIRESE, ARG AR
R

9, ZlAshape

ARG SEGI, HRER A T DR I BhSshape s ldSshape (FFFRE
dynamic tensor/dynamic shape/unknown shape), HFREIN /i fshaperft, F—
A A -1l dim=—1), Bhshapeft gt ZARKIN, HAL SR
BATR A A BRI dim E . B140:

D[10,-1,20,301,[10,—1,-1,30], HAPH P ANUL g -1, NEZES
shape;

2)[10,10,20,30], HH&EE—MEEAZCAME, NEES (known)shape.
FErHRAUE, RTRARE shape S, FIRAZ REIN/FirH (input/outpun 7E N
IR, 7R DAERA# N SR input/outputinput/output LA R 5K, A HH 15K
JEBIH, input/outpue T LURE F, WA DUBES . S5, AR AR
TEo NBIERT, PAERRINAH, 4B RS T LA R 100%50, —4EA]
Fr A4k #oR T PLRRBB*100%50, RN B 0% E 100, FIPASRIRAL
100*3*100%50, shape F] LA 2 NI 118 2 i N A HR I HEAT S54 o
ZliSshape, AJPAEARHA SR EACRIOE G2 AR, B, X2
100%50, FKAZ10%5, F FRIE1000%500, AT PAFRAR AR R T2 A B IR A A
F], B, AFRRE. FREEAR, DA, Frab B S s 2 A E 1
AEIPERT, 1005KE T, AR BLLEE A, RSP oh100%50, AfPAZR R
Jishape[100,3,100,50], FEAF TR E R ALOR B LREBOR (T A G2 S G =
18), PAMHETdshape GRRlTE ZAR 2 sl HERE ) . THE B I H H A0 th (5
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[0088]

[0089]

[0090]

[0091]
[0092]

[0093]

[0094]

[0095]

[0096]

SBrEAE A B Z ARG R, D shape GORATA 214 5 S HERE ), 1
i shape ST AL R shape FT LAAHE], B ATLUANE], 140, shape[50,3,100,50],

E2 AR ISR R A — R BIPER S, ERRT R, EH L host) 1AL
R B ik AT OREA N & B35 % (device), FHdevice [ (IHERRIZRALFEES /05 F /
FHILAL R #5 (central processing unit, CPU)HI T HIT, BRI 1F
AIPABTERAT HA AN A THE W L(personal computer, PCO)Alas It 741, A PALE
hostH/La 131 T4 1%

FEUIHI S, A HiE N hostMdevice F] ASER T[] — AN Fdegs v, ERI T2
FrgastilF, ST IRFRSAHRE /T hostMIdevice th T DA 1 B TR
M358 b, P10, hosti@ BT TAHL. “PARHLIMEEHI & |, device R BT
AL TEAS Lo

B3 A B TR R AR T VAR FE3 000 R R, anEBRTR, 1 #E3007] DA
H AR =AM SRR T, SAE30058 A8 — RAFPEREIRT, BYBRRN
J&, IAE300F PARLE AP AL/ Bk RN & 4=, AR T EB I RIBATIN .
WFE300EHH N P B

AB301 ., SRHFgmE ) TR

ARFE S, THEER A nput/ output) K FH 2 shape, B, input/
output, FTFRRMGRA L AT Ishape WEhASshape, HAE A2 A4
EA—1, 4RI BOZ— 10 M AAE AR R

n E3Chrd, FEEPTAAAE LR A R RINode) , BlanE 1R EH,
BN —ES, Wizt EEEE A E A,

AB302, W REE TS USRI AT E,

ARHESHEGI, FTPBRBOHREE R EEN AT UaE R, ZUaEE
FAFH8 0 B BB 5 i input/outpue 723 5 3% FIARIE S NE TR
FrIER o i 2 1E

HRIEFETRRE, TR input/outpuedt 4T85, BN, HRRE TP FERS

input/outputdF{ TS T3 15T, WA LASCRit input/ outpued A TRRER V)3, X
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[0097]

[0098]
[0099]

[0100]

[0101]

[0102]

FERT AR input/ output VI3 i A8l , M D —iofidlk e, mIGInE1
A, BRI TIR I TR

AR SE B o IR SR T AR AU 53 5 AR R SR A NF —
B, WAL 77 5 AR S AN A&, LAY 75 XA
ARG, HREIALIONMET1-10, Hi, B3R 75 A
B2 FA1=3R UANF—ANFE], FA-4Mem IR 77 AR, (HEH14M6
AEESN, HIIEHBERE F4HA—D B, BSANA DR, B1eH
AX—AFE, FA7-1007 3R 10153 778 AH0R ], A28+ 7-10 X AT LA N A]
—FE, BRI, RS REIR A E R, A RS AR
WFE, WA EE2ANEFNTE, RS E—TEEfn M EA, o
HAEGH, HoPNEA PR NS5 A A8F ], n>=1, $#—FK
NENFERRESE 1

B303. RIEZAFEIGFERZ A AU TIES

ARFE S, PTLON 2B B TSR 1, DI RI 2RSS
SRR AL R s ARIR AR IR N 2N RS TE g, AR
LA HATES . BRI, A R R e B AT DA B RE RS e AN Bl S
PEPIERST, HH,

SRR AR GRECE—FEINM IR, BB TR IR
—A, B—FEEEm N E A, m=1; RS- ENNSEESEN, N>
1H>=5[2 54, NLRAIFRETEiEdoe; RIEINDEEMES, FE—1
SRS M DN E AR, NDERARESS N N NADLRAL

RSB, PTG SARE AR RSO0, R R 5 il L&
, KW shape LRI THE EIRRFSACTE, AR5, BRRSEADCHIPA T 3R
SRR TRIPAT, ATDAREARIET TH R4

AR, AT S — IR S g A N 1 R R DA B dfin
label, AT—start, AT—end, outlabelds, XMCHE FRIPIHTEN, FUEARGERED)

4Hb
Hbo
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[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

AR, ATRON B —F I BFERAm AN R BT 2 P A RIS S MRk &
b, BEE, EEdrEid, duype, formatflifb5,

AR, FTLUN NSRRI T 4R TA BN ZA R A, JHT
2217 (Cache) BEESIAN, prefetch, invalid, writeback),

gt R SREFRACFR AR S shape ; ARIEAFACEREIRR) 2 ASshape
M ENERRAE SN ARSI TER, LUERIZA A HRITHES .
ARG, FTDMARIESERR) 2 ASshape THE AT SO A S5, HHEHT
LIRSS N ) shape MZRFE (thread) H AR S EU I AT AR AL 55 H iRshape
H— 1A B0, e BT sk, B AR I HATIESS o ZhASgmim
HEPITEEIRITI, A DUEhost! T 45 Mldevice /T 45 4F hostAlldeviceim /K T, DAR
THIATRCR

HEAN,  ATLMR SRR SR 0 B shape SUH THE R IR AL B S 9 V) 43 =
(threadnum)

FE—HATRER ST A, K28 shape NI A A LA T2 threadnum, T4
ST RS shape fllthreadnum 2 [RI R N 2 .

IR AT DAMR Ecache 5, AEFEDFABATI, P A Hicache, FHlcache
s B T TIERE . T A node threadH K1, A thread |5 519
input+output+workspace+prefetch N ML I KE 2 Fl<=cache K/, T4
PESA R Eshape KRR/, B shape NS IS s RES T, b
L2cache RIRINE R AR, PMEABE TR rshapeltf, TR ANGEAR, B
HI43 i threadnum ) i/ ME

FE— MRl RR sy o, PASE— RN I S 1 0 AT LA H 3R Hthr
eadnum,,

IR AT DMRETH R RORNS, 75 FEDELHITIN, &40 BB R o5
[ — 25 5 ZE (R blockdim = 03 Frcore A% s 51 EEbound I TR R M 0117
¥, 518 Ebound I IEAH FEbound HHEL R T; MRS, RIED
G fshape, P BIEEIT R IR AR, S HTTFE R ERZK Y threadnum Y

H; &t cache WIRAIREE, fEia TSRS Hithreadnum(E .
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[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

AE304, BTN PATESE TR E,

IE A HATES T, BT 2P TSR R S — - B4R thre
adnum/PMf11:5%, threadnum 8 —F IR EIERI VI B, B4 11F
FEEMNEA, m=1, B—FEHZDFEPIEE .

ARFE SR AT B AL N R FTHATESS, TR T AT B Dy S A
55, MTUARTFEHRIF R 8%,

MRS A, PAs TR K EH I, B2 Al HUTHE S il
T,

TR DARRAEQos 5l , ARHE S i /K ¥ thread subtask[JQosfE, T RIFH &
PATHY, 1 A & R IR AT TR IE ek, RUEE R S8 T

ARHESHE, ArshSshape T, PAFEIDGEACE BB T B2 AT B R ARk
75 (X0l Phnode g B W stream W FEAUA) , DAL 22 shape W 8 BRI ER A
PEAERT, S50 T BhASshape FUATHEED O F AT

LA SR — > ERR S ks 3t T

. HRSGRTE

AfSgRIE, JBE T EVEE (scope) KM, 25— MITRE, WRIEDISE B
JEscopef BB (RT3 EALE—S1 o By ), #H B 2h2 2k (threading)
TTROESER T, TEARRAIT RS T, RO ATPAAEERRAHR) AT
o1, [EEE H ST (window size) K/NGaATH deveie BRI T thread %), Ffthre
adnumfENE, MEEIH TG PHE, fEgRPESTHT R AN, st s
A SR shape RN BRI A A H I3 W threadnum ;. PR PR ARG EAR T
cache R, THERIRTE,

B4 rEYIS R RER, ME4prR, ZosR BN " A ETT
IR Nconv, vec, conv, vec), &% FElWinput/output 1] LAY i85 (23R EL
FHAS T30, WATLLH 8 thread - FESI EIEAUALEE, FEANLRAEN B FOE T
GEIE

1. PGS SENRIE R Iscope FBERER, fE4mtSubrTifl, BubsiTsit
RN IHRE
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[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

(D& thread window size=N(N>= T-FE|N 5[4 K %)

i3 thread windows size”™thread#5 H Bfithreading I FJZRFE 11554544 (thread
subtask context)fF-5%, BIMIAEAFIE 3P rthreadnumF &L 1, FH H Zljthreading/l
Fr R TR Prask Tk HOR . I BT thread windows sizelt, 7EZhAS4 1M 4
FE N task i F1 TR

(Qcache il : FEUFAM, FraddEAthcache, M cachels SEiR T+ Eh
1TERE. FERIPIATE T S (node)thread 3 AR, £ thread |15 S ilinput+output
+workspace+prefetch NI FES KAH 2 Mi<=cache K/No I T iFESAKNIE
shape SXFRAV/N, & Eishape AL T LG B EHREF 775X, Bl tHL2cache B%
BRI AT, DMEAEIEI T3 I bRshapeft, Bodifif NEEAR, FHTISW
threadnum{J i/ ME . FH T AN SRR, A BRI A S H ] LM cacheift
ITHE, RETEERE,

QIR IR FEITEHITIN, A5 AR, [F—J88Y
51 & K blockdim =37 coreEEE (5 ;. 51 % bound P THR PR U1 M, SI2EE
bound 1 T B IRAPH ZEbound HR IHIRITIETT; 4R, ARIEIIE HUshape,
PGB EIF LR AERUK, ST A tER/K W threadnum (P BUE ;s 455
cache IRAUTRRS , R T bRer G Hithreadnum(Bo H T35 [EEA0E 0 7
A, ATUAHH R AR — RGO, 1207 T DA SR i e, N PR
AT LR T EA T sk dbilan, SR A S iR A T 2 ARIE S 125 aE v
IR R AL, Ttk thread®f>= 51548, 50, MHAMIRE .

FR@AEEM/EORR, BIFT LU R A @)E(3) /5 8] threadnum, W ATPAR Q)
F3) 132 threadnum,

2. TaskZR AL

WPAFED A, T rENEAU, smsMata i, 2R, &
BATEM, dype, formatfiilSF;

QX B4 shape TN I Z thread 19 15, #E4TCacheff{E(prefetch, invalid

, writeback);

(3) B R thread B M AT, ABH T HZthreaddingFiR,
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[0132] )TEFE T SLAN4E B Ninlabel, AT—start, AT—end, outlabelZEEEH

[0133]

[0134]
[0135]
[0136]

[0137]

[0138]

[0139]

Fo WESESHEEE T REEDITR, inlabelfloutabel #on BRI H RN,
W, B DSR4, AT—start, AT—end/E55 N threadff) T UAMEERE
-, AT-start, AT—endfiIAFFH 5 threadid(5F /1) thread) Fllthreadnum (54
JLA thread), outlabel 15k | EILFTFEHITEL D K threadnum, FEHITHE
thread, XJoutlabel i1, 2outlabelfthreadnumif O, 1% FEIHITIER

by A3 K A thread window sizethread, 243[{thread$i =threadnum—thread
window size, WLHITINE M, Mifn AT PATE 45 E] iE 2k Hithreadmun ] task fT:
%, U Athread I TFERE, Ffthreadnum—thread window sizeH1—{thread
Bt thread window size HHITFER B thread, PAARE R H Y.

()shape IS F sl A h 53

T SR

W6 R, B

() HostMISubgraphEIAIESS I & ii/K . FEIEhost/ el A TEIASw 1%, et
FshapefF B, MRIFETARFE LT B Nthreaddl, SEHAE, EHFEIESH
TE S H AR BB RS A%, SRHE] 5Frshapel, A FTLATHR
SRR, Fdevice FFE AN Bl id host to devicedH THitz, H ARRLFATS5HI1
aunchZ 8%, & device AP TIESS . Host F2AFEIAIR] DLR7K I 2L
1To FERT—TWinfershape HH i G — T nodefshape)is, N—NT &) T
%—"nodefshape, XA A E R host T4 HAT P E T o BT EF]
PURZKBIT M2,

)HostMlsubgraphf-E N nodefE5FH LK. FEINGFELNH S, HIEF
Trhost A THIH RN, HUE F— MR TR — A5 A Pshape, BIAE5E
HUE F—AEABshapefi, F—PMHEFELATLATKHGT F2,

3) P T hostllJpl Hrsubgraph N 2l shape {E 4t AMIER ST o B shapeft 41
A, O AHIshape, FrDMRZHATING EICHEIE, 155 Zlshapefa, AILLK
PAT AR BB EBRE Rl #T 2 cask B A
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(01401 @ BhASshape i -( TN shape ANATT— N5 IS G A T LABIRE
I XA E AN B S shape B A FEREEP, F20@ S hostMdevice 32
3R Hshape 55 2 o AR B dur B A3d T,

[0141] =, BIEHIT

[0142]  WE7FrR, WP AR e BT R, A T E A
B, BRmAR R

[0143] (AR BN cache, T MdeviceA B REIAT, device B
PRI AR A (I 19 SO 0 S5

[0144]  )device i BEERAREREE AR 55 HE 28 BB A TR E FP 3T

[0145]  QYEEAFPRATIE B Mcache FREEHUEFSHEIATT, PATHIZAESS, BIEREERI 24
SRS ERIHIT

[0146]  (HEEAPRATFEUES TR, B MImenift:

[0147]  G)device Pl BB TR TIE TS G PSS, Ra P 55 00RT 7 0 st
H——, B0, HER RS EIEA D TR AT,

[0148]  (©)2~5MEIMER, BHEIFEBITER.

[0149] AT B4 IESE 1t thread windows size P task{E55 /74, device HEAEHAT7E 5
A thread task L35 FHE, $EE thread B ¥ i thread, FHBHUH thread contextH
ffithread id%5(5 2o H 2T thread AT 7280

[0150]  JEAh, AR - EH B IR /K IR e thread subtask ) QosfE, T ERIFF LT, Hid
PO 5 TR R A SR g, PRUEFEEIF AT, 8 thread ] PARIR JF:
AT, ZFESHNAIITTE, QoS LAMESRIG /il oe , i i St A IR %
B2, By tiike, TEREHGS .

[0151] (&8 HE i St A O AL R B 800 £ M B I, AR B 800 T DU T |
SRR G, FLARE: JREUBIRS01. R BEH802, G803 Mas TR
804, HH,

[0152]  ZREUEEHRS01, M TIREEGPERI TR, Frd oh SR R N EdE R 2
shape, FTbiHEEIEIELNE A5 Rlork802, FITX pnd v R B T 55 LA
FREZATE, BRI rEaE R EER R E D — AR Y
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[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

PEREER803, HTRIEATE 2N B FEA RSN HITES s Ia1TiEs04, H
TET AR 2N TS5 THR TR AL

FE— MR RERYSEELT A, Friddl) o iibieso2, BT RBTE 2N E T/
PR E, Ao G BT e R B S i AN B U0 5 2 ARdE
Firik 2R VI 5 BAREATIA 2 A1

fE—FIATRER ST 2, 22— P NI, Frda NS
B, HErdaNE A s NS I T 20, n=>1, vk s — 7By
BT EMPTE—1

FE— MR RERYSEELT U, Frid g i iibiesos, BT ATd 241 &l Al
BTSSR, SRR, SRR MaRT A e AL AR
TR ARSI TS, AR R 2T TESS

FE—MATRERY LT U, Frid g i ibiesos, Bk MRS —T BN 5]
ERAL, FridsE—fEfrR e TEMITE—1, ks — T E
7, m=1; RIEATARE — T ENR S EIWIEN, N>1, NFRIIF e T
FUgkRedlcE; RIBINAERTSS, LR MId RS OMm Nk, Frid
NANERFEAE SR BN ERFE

FE— MR RERY LT U, Frid g i biesos, Bk TR AR 2
(EhASshape; ARIEFTARFALIREARE 1B shape Xt ik 2 N ARRAT S5 AR RIS
BotT g, ISRk 2 hd T35

FE— M RERY LT U, Frid g i ibiesos, i AT ARYERTIA AR AR
ZfjSshapefkHilthreadnum, threadnum P RATAREACEREHRI DI 4R

FE— MR RERY S U, Frid g i ibiesos, Bk TRATIAZ) A shape N
T A AR 2 A idi threadnum, AT d i A A TR ATid s S shape FIfT ik
threadnum.  [A] R 7O R o

FE— MR RERYSEELT U, Frid g i iibiesos, BT IR — BN
SIEER G AR B IRERIUTT i threadnum,,

FE— MR RERY LT U, Frid g i ibesos, b AT S8 — TRk
MEERINERER
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[0162]  AE—FRAJ ARSI U, Ak gmie i bieso3, I TRk 55— B Y

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

Fridm NREA AT

FE—HATRERY ST A, BRI 803, 1 50 FiriANAN R AR A 5530F
ITHAFHAE

TE—HATRER ST A, Frhia  TRCER804, HARATDLE T HdTHE
SR, FETHTAZA PRI TESEE E—F R B4 N threadnum A>-F
%, threadnumZ& RATAR S —F BB EdRN VI BE, T rd 150
EmANEA, m=1, ridsE—FErd 2D FEP TS 1.
FE—MATRER ST A, Frhia TR 804, 1 T DAiad T BN et o H
¥, Z5Pr R AP THESS 53 B 0

ARSI E, FTDA T TR S5 I BoR T 5, Bl
FEARGCR R, AR

TESSHI AR, R T S R & R BT LU A PR TR R B A
R EEE e S e AT DU RS . B st
A% (digital signal processor,DSP) ., 457 E I HHEE il HL I (application—specific integrated
circuit, ASIC). HIZA[Z4RFE] P4 (field programmable gate array, FPGA)EL H-Ath H]
g AR arlEE IR A oy A, AT AR AT A
SRR LA RS T DS AT A AR 55 . AR FE S e TRy
7N B AT DA B A AR GRS AL PR S A T2 R, B8 F 4R B RS T 1
B MR AR A S AT e B T DA TRV LA e, N kA
fifae, PIgtE L BAEAREE IE B I RIE I Ay . T e S AR A
FAENT B SIS T A, AR R PR R, S5 a HIl
e bR TT R ER,

R SR M R A T U S R R AR S O A b e, BT
GG RMENAR G I A a2 . Hp, ARG MRk & 1T DU et
read—only memory, ROM). A4 H 7 7% (programmable ROM, PROM),
FIHEER P i H P72 (erasable PROM, EPROM), HLHHERR AT FE A 1
f7-fifiwi (electrically EPROM, EEPROM)EKINTF . G SPEA7ifas il L2t LAy
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[0169]

[0170]

[0171]

[0172]

HUf A % (random access memory, RAM), HAWEINIS R EEf7. Wil il
(EAREIR B, Y2 ERRAMA] ], s SEET LU A 85 (static
RAM, SRAM), ZIAFEHNA I ifws (dynamic RAM, DRAM), [F2E2h5EEL
17 A5 w5 (synchronous DRAM, SDRAM) ., BUE LR = [ 2L B AR A7 I
a3 (double data rate SDRAM, DDR SDRAM). 5[ SN FIAF
i #5 (enhanced SDRAM, ESDRAM). [AI20 2Bl AKEN 7 HUFA# #5 (synchlink
DRAM, SLDRAM)ME# AN {7 B A7 B 7 @& (direct rambus RAM, DR
RAM), MNITE, ASCARN R GANT RIS B A fE EAR T X &
Hoed a2,

ARG BN G USR], S a AR i A TR S0 AR 1 7= 517
BRITKETEPEE, BRRBEUARL AR B THRATU AN R A 5 R 53
o XESTIRETT R VAR 25 ORI T, T BRI SR IR
THAREEA . CALBORA SR DO N i [ IR AL AN 5 R S TR P
RAIEIRE, (EEX S AR A AR FR g e
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