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HEE A ERE, TR AT IR A E XA
#): AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR,
CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FL GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS,
JP, KE, KG, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LU,
LY, MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA,
RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL, SM, ST,
SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, ZA, ZM, ZW o

Wl GO ERE, TORE AT R A X A
#): ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ, NA,
RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), BR P (AM, AZ,
BY, KG, KZ, RU, TJ, TM), BX#ll (AL, AT, BE, BG, CH,
CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE,
IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO,
RS, SE, SL SK, SM, TR), OAPI (BF, BJ, CF, CG, CL CM,
GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

EEBRAT:

L b R 5 (R 2088 21 25 (3)-

(54) Title: INSTRUCTION SCHEDULING METHOD AND DEVICE
(54) RUILRR . —FpI8 4l 7 ik S B

— 101
T4 A & AT SR
454~

102

y /—_
AR BARK S BRI R A4
TR AHATH 4L

A 1

! FIG.1

101 PREFETCH AND CACHE A PRESET

NUMBER OF INSTRUCTIONS FOR
EACH THREAD

102 SCHEDULE THE INSTRUCTIONS

ACCORDING TO STATES OF THE
THREADS AND THE PREFETCHED
AND CACHED INSTRUCTIONS

(57) Abstract: Disclosed in embodiments of the present invention are an instruction scheduling method and device, the method
comprising: prefetching and caching a preset number of instructions for each thread; scheduling the instructions according to states
of the threads and the prefetched and cached instructions. In the embodiments of the present invention, the instruction prefetching is
executed first, and then the scheduling is performed according to the prefetched instructions, such that bubbles for the instructions
can be avoided, and efficiency of the instruction scheduling and an overall performance of an ME are improved. In addition, if in-
struction priority scheduling is further performed, a degree of disorder can also be reduced, thus further improving the instruction
scheduling efficiency and the overall performance of the ME.

67 B AR ATF T —F8 SRy R, Z B8, MO S QR E N4,
ARG LA K T S A7 B TIHGR 2 #EAT 1R 2 R . AR SERE B 5 S AT 8- T, FARIETECAO 18 24T
W, MRS 90, REmin SRR & ME RIBARMERE; thoh, iRk — BT RS0 e 90H
&, ERTLURREL PR, DR AR S TR [ ME (BRI RE
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— M/ RART HRRARE

BAAT IR
AERH BB BEBAR, REPGR A0S RE T HREE,

FEHEA

AT HRARRENGELFENE R, RSB GEHEMR, L THEHFW

(Internet) B FLE O SR BHTT MDY ERLEE, LEA

S M BT, WAL EALRNE QRN GEA T RAZME L E R
Jy My R 55 K 5| R ST B AK 304

HEMERERZ% T, M51% (ME, Micro Engine ) & W44 22 %5 64
A, T AREAAL 54 ( Microcode Instructions ) 7 A% XT38 44 fRAT
5438, #AIs AR ME T8 X254, Bk, ME BRIERISHS ALY
£ ME BARG ML, BRIERIGA0R B E R SH 412 ME ZH Z9%H
oA RPAT R T RE, BbE Bt — AN B G2y 7 £k 5290 ME
B B 4840 AT, FIET4E ME A 22 309 L M 6k

gt % RAL MR I RARA T 5854 (cache ) R G KAL 454,
®) F cache #iF FIA — & JLE M e, 3t FHdE $ K245 469 ME 2B
FeRAGA R 7 BTG, AN RIS E RN AKEAGZ R, A
3 ME M 4869 T 4,

A, BAMAE S RARLEME) ME T AAR KRR RRIRAE %
ey EAL, e TREREG I, E—FRE L2 mE ME &R
LR, XMILFRESAEAMK, REAFRRLEE ME ¢98L54
B K, Mmxf M2 RG5O RFIRRERBRGES, FHEALE
PP 8 T &,
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LRI
BT b, HRERIA FAEGIRFIA, KLU KGR

—AP IR AR Tk, B4

TG 28 5 A B AZ TR I F 09 454,

ARIE LR AR S BT AL 5 0 FURSE AT 48 4R L.

—EAREZHA) F, PIRG4S, 15

B ¥8 o BARR A E RGN R, PTARAR IR 2 45 IR AE s bk ;

MR B A8 ALY 0 B &, T PT iR eR LUK &35 T BRAR AR,
15 84084 WURRY, JRERFT IR 4840 BA AT KILSE 7, AP Kot L3
& IRAE R WA A IRAE Sb AL AT, 45 BT IR R AE db bk & A7 An N FRAE AT,
ARAE R E AT IS,

—BAR TG, PRI 038, T —A R 5 A #7 IR45 3L,
S Z BAS AL E 7T IIE M h A0 5 B4 AL

—EAREHH T, F 7 R A4

HERBRE GV E IR KT IURAK, B3 —30x ik &A1)

ATRE, BPFURGT4 A PTid R AR TR Z 6946 4

—HAR G T, KADRE OIS RS, FHEREESERS,

P i ARE XAZ RS BT iR 42 G ) TR AU ATIR 4R, &5

ARAB T BASR VAR ik LRU ALAR G OB F, sTERFRE N E
HRE G ERARBATRE.

AL R RE—AT A PEEE, 045 BRI, 84T/
KR BHRAIAE AR AR, £,

Prif Bz, AT IIRE-&AZMF54;

P48 -5 B A, A T G A KAATURK TN 4E84;

Prif iz ® R SRS, A FTHATRAREES);
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PR $5 48 B AR, A TARIE A 4 R S AR AL 0 RADR S R 384
I G B B A TR AT AR

—BAREEH T, PriRIRAGHER BAKA T G848 A R B
R, PTABRASHTRE VIS TR AL, BPOK § 18458 5 69k 50K
&, Piked i 08 835 W BAS R AS & AR IR AE ik, X5, HATAIAR AL
FATAMANIRIEINT, ARYE P E IS

Prid 4 4R S PR, EH FTHBCK A 8452 5w L H &, AT
Hoew 51 A% IS RN E RS AR, X5, RIRATERA N AL
% B AT 4 BBRATE A,

— B KRG T, PR dLREIARSR, LR T 34T 5 Bk
Z AN KARNIESHER TR TR,

PRk B Aa AR, B T A H RS & AR 185 HE KT
FURAARS, B 3h# —Exf ik R A2 69 35 4T,

—EAREeH) P, PTASE R EALR, BARA TARIE LRU X &ARE
A GRS G RARAT IR,

AL B TR IR E T EREER, FIRAEAEEARTREK
T4 RBEBERBRERATELE G TR S HATIR AR, KA %
)G RPATIE AT, BARIEFUR GG 45 34T R L, A Ae 8 . 484
ZIh, REPBLSPEZFER ME 68 M G, Skl deRE—HHTHS
HABRE, T TARBIFRE, #—FRGELSAEMER ME %
PRHERE,

B 35,9
B 1 A KK R —F 440 RAE 7 AR TE R,
B 2 A KL S —F 4R R B 4
B 3 A ARK B L4 1 ik 69 ME 4541

o
(N

==

P 3
2 ‘-‘ \
W
4 B
ay
PR
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B 4 AR K5 2 Prikeh ME 384T AR~ & B,

B 5 A KL EHA) 2 FAe REVRSHIETEH;

B 6 A KK A E4M4) 3 Frike) ME KBS A G ARETER;
B 7 A ARK A5 3 AR EARS M ST ER

FAR F A6 T K,

AT RSGISPEFER ME G3RMA, KRR E®EFRE T —FF
SARE T R, Wl 1T, EA RO

FI101: FBRIFFE A S KT Z 164

—EAREZHA) F, PIRG4S, 15

6] 48 4% A AR KA BAGE R, PR BRASIH K 20 5480 aE; X
2, RIERITUACEUT MRS 3 QRIERIL. 5 ZLIRIGHAE
& IRFE Mo bk Fe )l B BRAE Motk

BBCR B 48 A (P cache ) #9em LK &, B4 Pk od i K 845
BEAE RN B AR A M A (BPARIC B BRIE R Shrh ) B, FRERPTiE4E 4
W B BAT RKHE B A 5E P idvfy S Y B35 T BRAE K A & An B4R 3 it ( BP
BB RAE R R L ) B, W iZ RIS AL F A AIRIE AT, ARIEFEE
HIH

W 102: HRIBLRALRE BT LE G TS ST 4R 5.

— AR TG, KBRS O WRE. FHERSRELEKRE,
AR, PTRARIE XA S BN ELE A 0 TIRAG A SATIR AR, 6045
RIELH R VAE A Fik LRUAT AR S AR SRENKARMATRAE X E,
KARREABERERTIEFREIELL E TEAEEASKEES. §
WA R, FTRRELREGITZE LR EEREET, Bl—L424
ARG IREAZT T8 — A F B 8] [ LR ),

FEVIAEE, wRIBOVORE, NMRE AT EZ454
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—EAREHH T, F 7 R A4

W EBARE GRS ERKR TR, B —aT ik kA2 )
EATIR, BPTRIRGTS 4 P ik A2 TR E 09454

ALK EHBLA IR B T —F I RAEEE, B 2 Fiw, EX
B 045 B4Rk 201, #4F 4 B4k 202, 4R EIARR 203 Fodi 4
REAESE 204; HF,

PR B 4a 453k 201, JA T FURE-& A2 69464

PT ik 4843 4 5485 202, A TE TR S XAETRK T4

Pk 42 B4R A PEESE 203, A FitAT&iekAde4);

PT ik 45 4~ AR 204, A FARIEIE $K A WAL S IR0 AR K BAE
A T BARILE A 0 TRIRAG A AT HE AR L.

—BAR 5645, PR BRAGHEESE 201 BARA T @ 4846% AR A 3%
BARIER, PTARITRE S HFRARIL,; BBOR | 1845 % AR08
JLIH &, PTiReR) R1 7K B35 T BAE K AT S B A b il 25, HiZIRAER
W FH ARSI IANG], ARIE R E IR

A, PTRIEK A IAES 203, B FHICK § 4545 448840
JLH e, Brikef K &4 IIE R A E e N A, X5, RIRPTESR
AN BITR A E R TG BARIATE A,

— AR P, PrA ISR EAARR 203, LA T A48 45 A B2
RE B AR RS E AT AR T IR,

PR B4R AR S 201, 3L A T 42 FR SR o 58 KRS HETRKR
FHORAAR, B oh# — st TR RAZ 4948 4TI,

— AR A, PTiA AR AR B 204, BARKR] TARSE LRU 3442
K& A EE RS EAR AT R,

P RL R ZAB PTiA IS ALK ERET ME L, &BEL[LSS
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I8, BEBIFALE, HMIRZHISPEER ME 65K R,

T i i BAR A i R R e ARy ER s — i i, TR
AP, A AEFEEXRET ME, ME @Bid454-AE % B R RS &AZ0045
LI FE BRARAR L. 8RR BEARIE T ABPUTIHE L, RATAELE
8348 PC, JFA cache FIRIFARM &AL HE 4, mBE| NN EE. 45
PEEBERENEARNIEAAE, %8B LRU F ik (Least Recently Used )
TREALBAGARE, IWE G R85 L 544 A K (pipeline ), BB FRiE
it N ME 89 3R AR e JAT T A5 4.

AEEBFIRGBALRAEZELEILELR 2, TR LFRIEHER
(gen pc). FHKANAEE (ctrl fsm). 454-F 4 B4k (instr 1f) F=d5
AR AR, REAGT, FRARE R EARIE TR KAEAPATR L, AT~
4 2 B #9348 PC, JFA cache F BRAFAR B X AZ 6946 4, BB AL 5,
AR 645

1) #RTEN ME B, 12 & F 34 31 QI45 ik (pkt pe). BRI
PR ATIRIAZ &, A& pkt pc, HAIIEAG] (pc queue ), ) cache &
B89 K. cache BE 45, A4 HERERE IS RBLLET,
BANEESF A BARR T AR LA,

2) 484 F 5 BAE T AR E 154 1 m B A TREATIRAE, BAKAZT L
LAt 4 Zdeh. HBMATH 69 halt £, BsE K RE RIS B A BHIRE
HUBESE

3) mAREVAR BAEN KRGS T EE, BENMKEIATEE
BF ZAARAN, SRAAREN KRNI TR ORF BRI ), vAE
FHMERRE —F/ELLE R, EATEAAZIELSTHEA S, HARE
IA.

4) HIIEL ARG F (cache miss) BF, cache £E HAT#) pe ( EAHTIK

i)

%

B
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Ferit ) 18, 454 EE EH b pc £ B AN pe queue, FAFHAIRSE,

THRERG T, BERAELELEEEN KNG SRAL, EREN
e Homk Az LRU H 7% (Least Recently Used ) AR EAZEIG 4, A
Z A K48 L AT 45 pipeline, B B ARIESL HEN ME #94R SR S AT A48 4,
ELARAE2E

4 XA KBIS T A BB IBA RSB, RENAT dy RE, %
it ready 1555, SFIFFEAL B E AL, $5 4R E AL ARIE Least Recently
Used frik, REMERIGELANNEBRIIF R SHALK, HEANLKZGIES
RAA TR, 54 EARSARYE TR & AR 44 ready, TARIEAR, 173
A RALBP R o AR B AR R T RIE A0 4L 2,

BENERRISFTHBHAS o RAE (4 MEASH OB L EL AR
KK ) A AT H o LFEL0, RENIEE D] wait KRG, W RENEKER
FIFTRE—FIBESAEEAPA BN, B4R EEENE pe queue BAIR
F834t PC, ) cache BUE F—4L69 4 55484-. 4o & branch 454, U575
KL SEAT B #789 pc BB AN pe queue. $LAF RLAH ready 155, P ARAS
KBRBIAPE. HHIIBLLEE, KRENEH AN dy RE. KRBT
i halt #54-, RAVRIBEE] idle RE, Fi&kready 125, TAH&AZLIES
P

34 1
A 3 HARLY LS 1 PTiked ME 484 RE AR TR, B 3 P,
Wk QST TR
B 301, BRAGARSBATH b 3% B 9IS pe 128, TR B RIGIHER;
FXE, BAGAEE R AN AT e b AL L AR, TAF A5 LAY B
iR, 23124 3] 1 69485 4 cache K HIBIFH K. % B2 RIFAL LRI
BASHR I, AT 5 5x T oA ERAE po iR, AT IR pkt_pe. R
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SIS . BeEEIRFE . cache T4 T /5 & LIRS,

BEERRBRILEF, T, BATRIEE, RIIIE pe, L HR
¥iFR, M FEAKLE P IR, EERANF petl 8945, st K ig4
J& 6B A cache ¥ 5 69 & F ISR, Ao R e 2 ILEARRAE, PTVA
RANF|HRE B G A, ETRFIGEEAFTEKEA ME 69424,

B AT T R AR MK, BRAR IR B RGP 3k RS B A 4 petrl BRAE . 3k
B4R . cache T P IRAE . #7 6L po BU4s ( SR RAEAT ), T ARIEMFE
AL,

HBR 302, #F AL LBIEER A BIIRIHKE, cache w44 R S AL
HriR ©l 384>, F84-3 1 AR K BUZ 48 4~ I 70 RAR 404 Ao B A FRAAT ;

HERFEAF, BETFHERET OIS EER T HEREAMR, F
MERTUEFEFAEAS, EERNEBL S —FREA, BT hAER
P Fe 4 T R TG RAE, AT I IAE LA, ARSI IR
LIEER

HH 303, F8LREALR T RIESBORE, K EH4 4 pipeline;

BARey, RS EIRES T /BT AMBIE, 2T REHE
B & ready WR( M AT RAL LR 4 B &HF, 35K @ pipeline & 454 ).

GV EABR TR, ML &A% pipeline & E —&454,

BEEFREA T, ME 2% &KA2IE4/76), H4ESANEARL D ready K,

A~ BAL R F Bt ) R B R BARAE S N B 3R SLAE AT VAT B AR,
ARG,

FAREY, lra BE R %2 —FP ) 25 231 base /849 RR A Bk, 484
BAESAE RG] F e RN KA EAZT, FEAEA RR AE F%09 base
8., XA RN ME 693R L9 KAZ-T W AL TAF 69 K30, B A A RRAE
k64 base 18, RR YA 6948 Rt 244 RAE HEA RS L3R 093 AT B S8
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BAZA,
F B 304, IR KRENAEE WAL/ KA TAERE, AR BB H

RKRABAEFRL AR,
BARG, ERPREPAR R B AN KA G SE AT, SRS
B IS G T RE T —FHAN, 2RI EFHNERAZE potl (IRIEIHR
SRR, VABR B ARG —FRASL LG, AT IRA R AL
T, BIEM,
AR EPARE A AN KFLIXE —ANREN, S EAKAZPATE k4
KR, REVKEN wait RE, GAEBAITIEEIRS B FRIGFTRL
AT, FATNIELSLREE, B ENREEIN KA GRENEN rdy

IAERE,
B 305, L EAKAZNATE) Halt 45405, KREVFHEN idle KA.
Halt 4842 /XL T L B 69454, PIAPATE LIRSS, 2 4RE
LS E LB A2 0 R AN idle RIRIKZS, BERLEAZPTH 14 F
15 R, FHAKRETHHELI LR BEMRIEA.

3645 2
REHA H, F54REF B E TG AE S fo i )R S AL 7 AR 45 4

QTTRER, B 4 A ARK S 2 ke ME 894 2 IR A TEHE, A 4

20 B, B EAIETF R
BB A01, FHEAN ME, $54- A F B BT FRIVIRSE pe, @ II5HL
P& b BRAR R

F IR 402, BARAERE 21T RIFE, ) cache & H BIEIH K,
I 403, F54-18 W FAn R E| 84 F 4 B4k, WORE L AT 2| pipeline,

BPATIEA T, PR ENEBE S BN KRG SLH T, G485

25
GAT AR T —ZH40, HRRATAT AL & pot] RIGFR, He
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B Sk B AT

BRSPS A BN AR E —ADREM, ® S EBIATR X
AR, IHDKEPARSBE IR AP F] wait JKA, H pipeline AT E
B PRAE eI R A E RIS, 4B WE, WHEREMNENT] dy
R, FHRAE, #8 L4454 3 pipeline.

4 EAZMATE) Hlat 4540, RERIPITREFL B, HHREIHE
PRALRSHHNZ] idle RE, FBBOZEAZGTH TR, ZRILAET

2
T

B 5 AKRKAE®RS 2 FIRSREICRENETER, w0l 5 T,
KEBEE AR A

1) wnde, SARZLRCH, REMAT idle R E;

2) HFE—F/ARGN, #HE] dy RE;

3) rdy B, £ ready 3K (& 4 DNEHL B —ANEA28 ready HR
T ). SR AIE O IEAMATA halt, FFEAFRIXAFELGIRARE, EH5E)
idle Rz, &R TE, THDIWERE.

Jo R A YR O FMEAT A IS R Fe S, ST AAFREXANIELS NG, B
#35| wait KA,

4) wait REH, ATHLSELEFTHR/SCLELHT, MFHFIGHE
AR 1E], BT R4 ready 3R, cache RE#H454 5, EHEHSE rdy
KA, FEIA S ready 7K.

A 3

AEHG T, $540 K E# 484 E R T EHEAN KA IE4R
JE. 454V AR 4 LRU £ % ( Least Recently Used ) %R & A2 K454
B, MG T RKA8A KA pipeline, PRIERIA ME #94R LA L IAT T8

3
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B 6 A AL EHA 3 Priks) ME KBRS AEARTER, 4o
B 6 Fiw, iz & QBT FRk:

FH 601, RIRFT L& AZS, HFHE BN base PAF;

A BP RALBAR AR R0 R A3 & EAT base 49 RR 4894 A /L,
A~ base 691 E A3t A KAZ AR, AR LA EAZR T 4445 BB L
BKeaAL, base IAF|IRE A ME KA BARRE], FRGHMEN KRG
A AL 52 B —A base 1.

BB 602, FPTA KAZH) base 1A A 4 N4 (group ) Ffik, W4T
ARER AR

# 013 0-3 A INA BB wLH, BT group Euith, W E N T — group;
BAGRERT, WA group 45 A4 E & AN GRAE LR, Bk 0-3 69T A
VLA A 4o R A H ARAR

F R 603, FELAT AL base 1HE NF| 3L/ group I, % KAZLT KL 69 4732
1% (bitmap) 1L EA 2L, @B TEN, ZL&A26) bitmap 12 E 3K,

B 7 ARKPFE®RE 3 FAELSARERNEMTER, Wl 7w,
group W R4 AN EAZH 2T 2 49 bitmap ARiL, A RARICLA N G569 £ A2 2
FOE AT, #7 6 base A B A group I, ZAFIOIEE 1, A TFiE&RFEAER
A7 AT, ZEARAT L bitmap ARIGEE A 0, RTIEEAED
2B, RBALIAAE. group £ B EAE A G| HEK base /AT 2 49
bitmap #RieAL, HAFIEALA 0 B, FIFIAF] F Hek 49 base /832 :H, base 1&
SR ARG 18 4RE; RIEE T —/ base (AR B\ H KA E, 2
JI ) RARVAR H R BA S48 4R .

IR 604, TAF|INAS BT, +5 base 184 & 4 RR B ZAR, %I
h 7% .47 base #) RR #1485 ;

X E, NG HERALE ) RAZPP F 2 R SRSB4 4B, M base

)=
7
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1869 B NI AR QIRF B, B, Iro B RS FILT LA
ME #938 LAR S PAT 748409383

HH 605, EANKBALETE, H1Z4K4E0 base 1A, T— base 14
BB HEAAL R, A ENABRARSGHARS SRS PE., IHAEZILT
%M LRU K% (Least Recently Used) TARKAZEIESE, RIELFEN
ME #4938 AR S PAT 748409380

AK O Lk AR T 5| AR E TR, ME B i 45 4B AR E
TR ARSI LG B G o E, RIEPTH KARPATHE L, RAT - AES
B #9348 PC, JFAN cache W ERFFAE M &AL 6484, MV B NN EH, F
Mg AN EAZM I8 4R A, B LRU Bk R RABR RIS REL, NEH
T ¥ 484K A4 pipeline, RIERIEN ME #93R AL PAT T84, AR
S EREGERR T ME BA5Z 469 R AL, A 2385 ME TAEM A, B
PRI ME #9348 LA 69 PAT R, B3 T WAL 28 35 o) AR M fk,
FAFEEAAR R L, FH R,

LRZ 2T AR R TGP R4 E (Central Processing Unit,
CPU). #F1z54 2 2% (Digital Signal Processor, DSP) X7 % #21% 48 4
7 (Field - Programmable Gate Array, FPGA ) 3L,

AATUR N G BEARAR LA G, KL LA TREA T X, RE%.
KA BAAR S 7o, Bk, RLEAT R B EEE] . KRG R
BB A Fa B MY KA X, A, KRAATRAE—NRSANH
¥ QA HAT R A R FALT R A ( aE(a R T A
Bk BT AHES) LRk AAR S Ry K.

AE RS BARIERL O Kb 677k, BE (RE). Fit IR
J5 St AAR B A/ RO AR B kAR AR 4G IR T &y it AU A 48 4 R IR
& e/ R 77 AR B o 4B — FAR A/ Ry AR AR IRAR B Ao/ R 7 AR B 4 A AR A



10

15

WO 2016/101664 PCT/CN2015/090154
13

[R IR A, T RARX S HAAR 454838 B AL & R O AL,
BN XA FEHUR E A 7T S A2 BB AL PR B0 AL IR BV T A — AL, 1243
8 i H AR AT AR R AR A IR B A B PAT RS AR T R
EABRB—NRARR S AN AR/ B FAED AN FAER S AN FAETF 45 7095
AERg 3 E.

X et HAAAR T 38 AL T A4k AR 6 T 1T LS A ST AR S AL 2
REVAFF 5 XTIVt AT i A5, R 5 AEZ T I TG
MEFHIEALS T E QRS EENSES, ZTHASREZINAEREE A
AALR S NN IRAR o/ R T AR — AT AR R S A7 HE F 48 2 49 Th fig.

X e H AL 48 440 T 3R Bt B 240 T S A2 4048 AL TR &
b, AR AT AN AT AR S L WAT— R N BRAE T IR A AL
ZILEG LI, M it AR AT AR & EPAT A F8 AR R T 2
EABRB—NRARR S AN AR/ B FAED AN FAER S AN FAETF 45 7095
Aeuy TR,

A EPTE, AUh R FERAFH ARG Fkbm e, FAEA TREAREA
A ey PRI E .

W



10

15

20

25

WO 2016/101664 PCT/CN2015/090154
14

BAZR B

. —HARARE iR, E AR 0

TG 28 5 A B AZ TR I F 09 454,

AR RAZIRES BATIRLE G TR SG 2 AT R AR

2. RIBAANER AT, L, PTATIRIES, &l

B 36 AR A BRAE IR OR, PTIAIRARIE K £V 3 IR A8 s ik

BPCR B 18 GABR G AL &, FEPTiE e B &35 T B4R R

18 &AniE 4 M AR, RIATIEFEA W A BAT ARG G #hE P idef 17K

&35 IR R A S ARG M, 5 BT A B AE S bk & 7 e NIRFEEAZY
ARAE R E AT IS,

3. ARAERCFIE R 2 ik e ik, H¥, PTRERIEMAL 0480 T —FF K
S HOIRIEHAL, o LIRIGHAE . FHIRIE A AR A IR AG sk

4. RIBAHER L Pridey 7k, BT, Bkl ads:

X RARE A A5 R KT FURAAN, B —wxt Arid & A4249

BT, PP HURGT45 A5 Pk A2 TR 4L 2 0945 4

5. ARBAAFZR 1 £ AE—RPTERG T R, LF, KRS OE: o
WRE. FHREFAERES;

P ik AR AR R AR S R PTE 4 09 TSR A1 ATH8 AR, eLds:

HIET IR Y 12 ik LRU R EAR M QLB T, stk A H
HRE G ERARBATRE.

6. —FIEARERE, HAE 045 RIS, B85FHEEE. Ix
BURSVARS AR 4B AR, KT,

Prif B Ak, e E A IR EKAZ 0454

P #8497 A 583k, LB A2 AT & LARTURL Z 6484

TR 45 FlR SV, Bt B A HATRADIR S =24,



10

15

WO 2016/101664 PCT/CN2015/090154
15

ik 45 4~ B AR, Be B AARIE 35 4] IR SRR 3R A 09 RATIK A RS
A B T BARI G A 0 TRIRAG A~ AT 46 4R L.

7. ARIFEARFIER 6 FTANEE, HP,

P BRFGAR R, BL B A #3845 AR L RIS TR, PTAIRIE IR R
E VW RAEhAL; BMOR RS GRS O R I &, PTiReR 0 &35
ISR K AT e ABRAE M sk, AT IR B AR R T AT A ANIAR AT, ARAE A
JEEHIAE;

Prid 4 4R S VAR, BLE AHIBCR A 8452 SRR H &, AT
Hoew) 51 A% IS RN E RS AR, X, RIRATERRA N AR
% B AT 4 BBRATE A,

8. MRIERF|IFZR6PTANEKE, LP,

PR de R SRS, Be B A 7454 F 5 B4R A o) AR 6 384
#8 R T AR F IR

Pk BAS A, B B h 3R S AR AR e H A E R AT
FRALRY, B Eh#T—45T T ik R A2 6948 4T,

9. ARERFIER 6 £ SIE—RHAMEE, HF,

ik 45 A~ AR e, BL B AR LRU AT AK S A SR A6 KAzt
AT,

>\,ﬂ

B



WO 2016/101664

BA AR

( cache )

PCT/CN2015/090154
1/5
//,_ml
FRI 28 A5 & RATTRIX S &
8945 %
//,_mz
ARAE RAZIR S BT LR A6
FRIR R A HAT 848 B
A 1
BAMEAT
202
b
> FIRER,
S SF B B A
203 FA
- 204
ready0
readyl

ready?2

PRSI

o
»m/\

ready 15

oy EHRERIL
Ul
~
- FIFE A
BIGHER - _
-« F AR
B BR A8 e bk




WO 2016/101664 PCT/CN2015/090154

2/5
301
o
BRI AE R EATHT 6L F 45 7 9 AR pefE & & B IR R A
&k ab T8 KA G BRI R
302

FRAT A5 B3R TR AR A4 I B TR SRAT
SoFE A ARAE L

—

FEA I BARSR T RAG AR, R 4544 R &

304
~
F= B KA
Mk WA KAZ Y TR A, FUEL B IRIGER XA
LA TR AL 32
|
y
305
-

PRI TE, TR EAZTH TR

K 3



WO 2016/101664 PCT/CN2015/090154
3/5
401
il
IRAGHER IR G128, IZ AR IRIEH R Lgen pe
402
-
IRAGAEE AT R E, W cacheX HIFEH R
TR AT 403
A B pe+lBEIH K i
FRARIR AR E S, RATIE A BRI
\ . s
P i 4R S AT kR 45 A 404 R BIIERIGFR
y -
FIKEESRAT b )5 ok
\
P £ R X 4k 32 405
R v -

FRBRAL R B IZ EALN R




WO 2016/101664

4/5

PCT/CN2015/090154

—

RIRFT L9 XAE5, FFEL B A pkt base_queuefhF]

601

—

FHT A A2 BbaselE o A 44 group ik, 3R0-3IF 153K 5
N, ABO3NF 4 R GG IR AR

LA EAE T BAZF| S grouphT, % groupAt AL é9bitmap i
BAK, QABETEN, ZiZgrouprt K #bitmaplt B 3K

el

NG 3 S NSE B , Frbasefdtir ik 4548 4R B ARk, 1%
SHNRIATE & 09 R

4

v

—

e gk 4 4L 32

FANKAELETE, RE T ANEET b L34 HEAR

602

Z &S
6L AR AL

—

603

604

605

e ds



WO 2016/101664 PCT/CN2015/090154

5/5
ready0
ready | : R
] R .
‘ FEA0
ready19 fﬂ\
base(
group(
> .
—p
. L
AL i R
—
BRI
baselA 31|
PETE: s . ready0 <.
KAEE . I I S e readyl | R A3
e P R
ready 19 —‘—>
base3
group3
ﬁ
FRITAL




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2015/090154

A. CLASSIFICATION OF SUBJECT MATTER

GO6F 9/38 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO6F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

DWPI, SIPOABS, CPRSABS, CNABS, CNTXT, CNKI: set, thread, instruction, preset, amount, state, buffer

C. DOCUMENTS CONSIDERED TO BE RELEVANT

(11.07.2012), the whole document

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X CN 1364261 A (INTEL CORPORATION), 14 August 2002 (14.08.2002), description, pages 1,4-6,8,9
8-11
A CN 102567117 A (INTERNATIONAL BUSINESS MACHINES CORP.), 11 July 2012 1-9

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or

other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

invention
“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone
“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

27 October 2015 (27.10.2015)

Date of mailing of the international search report

24 November 2015 (24.11.2015)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer
DU, Yi
Telephone No.: (86-10) 62411635

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

. ) International application No.
Information on patent family members

PCT/CN2015/090154
Patent Documents referred Publication Date Patent Family Publication Date
in the Report

CN 1364261 A 14 August 2002 HK 1042363 A1 27 July 2007
IL 146159 A 10 December 2006
BR 0010602 B1 11 December 2012
US 2003023835 Al 30 January 2003
DE 60032481 D1 01 February 2007
US 6535905 B1 18 March 2003
US 6971104 B2 29 November 2005
CN 1196060 C 06 April 2005
US 6850961 B2 01 February 2005
IL 146159 DO 25 July 2002
US 2003023658 Al 30 January 2003
BR 0010602 A 11 January 2005
EP 1185924 A2 13 March 2002
US 6865740 B2 08 March 2005
WO 0067113 A3 07 September 2001
US 2003023659 Al 30 January 2003
WO 0067113 A2 09 November 2000
US 6795845 B2 21 September 2004
US 2003018685 Al 23 January 2003
US 2003018686 Al 23 January 2003
CN 100399263 C 02 July 2008
DE 60032481 T2 27 September 2007
US 6981261 B2 27 December 2005
TW 476915 B 21 February 2002
US 2003018687 Al 23 January 2003
EP 1185924 B1 20 December 2006
CN 1645317 A 27 July 2005
AU 4480200 A 17 November 2000
US 6785890 B2 31 August 2004
US 6854118 B2 08 February 2005
US 2003023834 Al 30 January 2003
IN 203890 B 18 May 2007
IN 2001101337 P3 17 June 2005

CN 102567117 A 11 July 2012 CN 102567117 B 15 April 2015
US 2012084790 A1 05 April 2012
US 8656408 B2 18 February 2014

Form PCT/ISA/210 (patent family annex) (July 2009)




P R R [ 5 HiE S

PCT/CN2015/090154
Al Hf‘]/\ﬁ%
GO6F 9/38(2006.01) i
PR [E FrE ) 42 (IPC) B3 A i 34 B8 (B 52 43 RN IPCH il 73 2%
B. T 2R A
T R MR AR PR Sk R 2R R R A4y 25 8)
GO6F
A AR 2R AT F (141 Pk BB AER R SR LA A AR 3R SR
7E [ A 2R B 22 8 1 i F R e (BRI 2 Fr, FEH e 20 Qe D )
DWPT, STPOABS, CPRSABS, CNABS, CNTXT, CNKT : 262, $54, ik, ¥, ¥, B8, IRE, 87%, thread, instruction,
preset, amount, state, buffer
C. AR
%K R SIH M, TR, EUMHIRETE AR IR R EE SR
X CN 1364261 A (ZEAGIRATE]) 20024E 87 14H (2002 - 08 - 14) 1, 46, 8, 9
TR EE8- 1171
A CN 102567117 A (EBrrkALesAE) 20124 7H 11H (2012 - 07 - 11) 1-9
£
[ s sopbtecs s, LR E R A
= FHCR R ARRE,
ol LS T R A wry TEBRTEARMAERAZE AN, 5HETEika, Bh T EE
wpr wﬁT¢¥E$E9€??§TTfWiﬁ\H* Eﬁ%ﬂ:iﬁ’?xﬁﬁ T k%gﬁ%jﬁﬂiﬁﬁﬁ)ﬁﬁ# Kl
wpr EEERREHESRAZ G RATETES BT A gy BERAISEEION, BEIE OO, KRR R
wpr TTREXTARSEAN EAAG R ITRE 000 fr, BN 5 — 55 | 0 A A R Q1S
T L S A SRS kv o 1 Pt oy %%Maﬂ@w Bl 55 R R 5
WA FAMBE A AR N 05 LA, B EFN %
wgr WROKRAT, M, RESEAT R IFEIE EETE»%@IJ&L%
wpr A 56 T IE B H i (LR T SR BOAR 6 ) f S BRI SO
ForAs: 2R S Bm 5 A H 8 [l BrAs 2R R R 2 H 2
20154 107 27H 20154F 117 24H
ISA/CNA4 FRA0 IR 75 Mtk ZHER
s A RSERTE E R AR 80U (TSA/CN)
JE T M XA A P - R 6 5 LR
100088 H1[H
EE (86-10) 62019451 HiESRS (86-10)62411635

% PCT/ISA/210 (Z5271) (20094E7H)



BRI S
ATAREFOER PCT/CN2015,/090154
KR B RSO (ﬁgﬁf‘a) FIpEA (ﬁj‘g .

CN 1364261 A 2002f|5 8H 14H HK 1042363 Al 2007f|5 7H 27H
IL 146159 A 200635 128 108
BR 0010602 B1 20124F 128 11H
us 2003023835 Al 20034 17 30H
DE 60032481 D1 2007f|5 2H 1H
us 6535905 B1 20034 34 18H
us 6971104 B2 20054E 11H 29H
CN 1196060 C 2005f|5 4H 6H
us 6850961 B2 2005f|5 2H 1H
IL 146159 DO 20024 7H 25H
us 2003023658 Al 20034 13 30H
BR 0010602 A 2005f|5 18 11H
EP 1185924 A2 20024E 39 13H
us 6865740 B2 2005f|5 3H 8H
WO 0067113 A3 200135 9H 7H
us 2003023659 Al 2003£|5 15 30H
WO 0067113 A2 20004F 118 9H
us 6795845 B2 2004f|5 97 21H
us 2003018685 Al 20034 13 23H
us 2003018686 Al 20034 14 23H
CN 100399263 C 200835 7H 2H
DE 60032481 T2 2007f|5 98 27H
us 6981261 B2 20054F 12H 27H
TW 476915 B 20024 24 21H
us 2003018687 Al 200335 13 23H
EP 1185924 B1 20064 128 20H
CN 1645317 A 20054 7H 27H
AU 4480200 A 200035 118 178
us 6785890 B2 2004f|5 8H 31H
us 6854118 B2 20064 2 8H
us 2003023834 Al 20034 13 30H
IN 203890 B 200735 57 18H
IN 2001101337 P3 20054 69 17H

CN 102567117 A 201235 7H 11H CN 102567117 B 2015f|5 47 15H
us 2012084790 Al 20124F 47 5H
us 8656408 B2 20144 24 18H

= PCT/ISA/210 (RIEEFIFHME) (20094E7 H)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report

