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3. MRIEBCMEER 2 Prif AL 228, Horh, Bk AL FR 2530 A 45 -

AT A, A BN H] T A A7 i AR A

A RIEBORZER 3 ik R AL HE S, Herp, Pk AT IE S et — D E N T -

BCE I 22 AP AT WIARZE U G54 T (A R LA, I s 22 A7 AT A7k i A7 fih 2 4
YA B AR A7 il 25 TR ER R 2

b MBI EER 4 Prid AL TR &5, Horh, rid AT et — DR R E OV T
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Bi& M RIELER - 3 #RiR(E

[0001]  AHWEEHIEH N 2010 46 12 A 17 H HiES 4 201010599713, 6 (1 [F 4 & F) H
ERiba e ik

ARG
[0002] AR AL H TSR AL B 530 AT IO ACRE SR B — S #iedied e

BEEEAR

[0003]  CMPXCHG ( b — A8 # ) AR 185 4% AR R /e ARhS X I8 (B, 54 #ESE ) JE [
[IG X B HE 2P R — N e 4. B VPRSI IR FHAT « 2438 2 A %R 8 2
L DA IR JEF 1) 5B —, ELRIBANE AR 50 il WA HAhgE R n] DLAE i B s,
PARCEE =, I RS TP AT — AN A R MU A B e AR B A TR, 34
ITHRA ISR B PRSI E R4 P — DG 2 B H T AR FPIRAS o 75— L5t
1, CMPXCHG $ 4 T BA# A A oA i 5 IX ARSI S K R 1 58 a2 (wrapper) « 65
2, AT LU Z AR T N RS, (H S A R i X R S i X .

[0004]  CMPXCHG #1548 i 6 2 DA ORAE J5L 5 FF R I AT il 25 3R B LA 45 2 S [ 34
AT WRIR A 4 o — AR SRS B R b AT %48 A4 Bl an, G0 SRA7 6 28 T e e 67 B
EA NI T IR 48 AR G L BB A7 8 T, IS A 7R %48 2 4 58 i Ja Pl Be A K B
CEP AZE ) BN E B R A7 i ae b B 1R OB SME S Z i S ENE R ) .

[0005]  T] LAFE 545 2 45 A {8 ] CMPXCHG 48 A1 25 M AR 58 7 i 284 B 5 86 a1
{E R T VIRAEAFAE R NZA B CBD, WA D) — R B AL S5 5 A SR AT JIH R) 1) 3
ANHBEABTE ) o 05 JE AR ATV SR AE T 5, 54 CMPXCHG $8 44435 BB I3 B A7 4 | H (AR 1Y 1%
KB 20T ., T R T HE A AT M 5E il dn B RUB(E ASAE TR B, IX Bk 5 ) — B FE Bk
LT R T HE A B HAT I ML T 1% A8, 84 CMPXCHG $5 4 A1 37 (A I aek 21 pi i 4 52 47
fig 2L, T A2 (AR Gl AN O, I BAE NI A 25 5L, T DAZEACRD i s A 25 14 Bk A% DA
B2 B i Fa A L R Ak LABEAT 5 — P 5E i 224k

B 1352 PR

[0006] A= 5 B LA 51l 119 75 oK i BH O ELANSZ BT I BR 1], £ B 1 o, ARABLR o 5 45 235 2540
et IfF B .

[0007] & 1 UEH 1 I CLMARK fiy % ) eI SR AT AT b2 (B 15 I SE T 41 o

[oo08] & 2 & Ui W] 9% T 2 HhAT 58 1 CMPXCHG fl e AF 1 103 & R IAT CMPXCHG #& A 1
STORE 73] FASTCMPXCHG 454>k SRR () S 6 1] )77 1 K o

[0009] &1 3 Ui B AL 4EBE % $04T CLMARK AT FASTCMPXCHG 454 B — P ELZ A CPU %L |
THEHLR G R SKE B .

UL T
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[0010] iR T SCI B 3 RLAR AL B B AL — ACHe R AR AOMLES PT i Jo  Ab R 288 DA I R G ) K
it 4] o

[0011]  FI N T P54 :CLMARK ( i 3% 2% 4717 Fr 10 ) A1 FASTCMPXCHG ( PRI FL % - &2
#e) o CLMARK 454 7EAR 25 R 45 14 1 FH M ZE MG 7 L F (hint bit) %R I i 2247
FTINARZS o ARG B0, 7R LURR R 0% 3 0 AL HE 38 P M AT BB HE R AT A TV I
FASTCMPXCHG 7792 o HARHIL UL, M R AT B 7R IR 482 17 71 A8 FH B0 S B & 4
. WRBIEAIRFHRA P PIHE R R g (BRI, 4800) , B4 FASTCMPXCHG 5 4-iE [] 2
PR CMPXCHG ( bu#st — 22 # ) $84, HA9 4% LOAD-COMPARE-STORE ( in#k — FL#E — 774 ) B
BEAE Ao 57— T, 0 SR A B RS U 1) 45 48 A R R s B, SRAT 1B R AT DA B R
RS ATAT R I B A BB 2, T4 RT LABRAT CMPXCHG [ Rk ” fi AR , H A iff—
15 FH BB AR 2 B 5 1 STORE . PRI, 717 22 St 491 7, LOAD A1 COMPARE e fE ] A 25 3¢
M FEFFHAT, I HIX AT LU AL FR 28 1 AT 2R

[0012]  7ELLF UL B ABUR 3R 51 AR A FFR AR« — AN SZiE 1) 7, “ st ” 24545
A 12 S e 197 T R 1) ELAA AR 45 A8 B PR A R AE T A PR R B &b — A SE ] 7
U, FEEEAS UL A R B A, F5E AR — N SEREE] T 7 102 I I — B A AT 2 48 R A
(RS A8 LA Yo - FRBCRIZE R A, mT DU AR GE “ A3 A5 7 DUACERTIIR A
i, I B BB e AT AR R =) SR .

[0013] 72442 LRI, 7EHAT P AP B E AT R FHE MR, 55
— LR FE ] AP S T A7k B 0 da b I BP0 Hh o AR — Se B VF 2 A7 MR IX R SR 4R A 4R
i FH IO TEATAd 200 B A B 7R3 B A AL 3 S B [F — g 88 7 B 2 A T B L 12
I D DR () — AN o

[0014]  SEFRIY CMPXCHG $54 08 FH L i 4G DR AR

[0015]  lock CMPXCHG[mem], rdx

[0016]  E4kHiii, CMPXCHG $RAT AR S8R 4 LA R R 1E -

[0017] 1) ¥GAFMEAE [mem] ( HH mem HuHEFG M A7 O7 B ) (DN (LOAD 54 ) 25
— AR (R AT R PAT B AT RHR AT CMPXCHG H f4) LOAD F A B FH i) %
%748 ) H.

[0018]  2) ¥FEE—FAF 2P HIMEE eax/rax F748 (eax I8 A& rx BT EAEZL /N ) B
1T ELEE (COMPARE f4C:(E ) .

[0019]  3) W LLAER APAMEA S (R, Fhg 8 P IEE A SR ), 2K rdx FAET
HIME S N (STORE #efE ) 3| [mem] .

[0020]  4) W F AR APAMEAR (BRI, g a8 iE o3 ), A ELE [mem] 1
H S HTE N2 eax/rax T,

[0021]  lock (BimE ) RIZME1F CMPXCHG HE 4 A G B A FI8 4. X EHFEDN, HA
CMPXCHG 4844 73 it 1 _b SCHEIA I LOAD-COMPARE-STORE T #e/E 404 o

[0022]  EZAN COMXCHG #8542 BN A& R M T E OB IR 2 i) COMPARE F84 145 R H-T
5 CMPXCHG 2 19 87 B 77 V0 A 0 SR e R IR A 2 76 (ZF) $ i &, WA s Eh b4 ZF
WiiEE. FiE{E4E S (LOAD-COMPARE-STORE) 7E CMPXCHG fi§ 4 7% B 22 Hif I AN Bk %] LA~
(%) LOAD 4841 i, PRURAE Z 5 F F5 2 P LGRS, CMPXCHG 54 75 226 [mem] &b HI{E Y]
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fi LOAD B eax/rax #A7dro BN IHFIR-L AT 7] ISSALT BUN AR -
[0023]

try _again:
mov rax, [mem] SR B [mem] AL IRAFAf 48 P MBI 48] rax
mov rdx, rax 4 rax HIEINEE) rdx

gl AR DLKE rdx 34500 B BT KR **
lock empxchg [mem], rdx ;U1 rax HFAIE ARG THEALE [mem] AL 11
FhAAs P, e rdx INEREIEAE

[mem] &b F) £7fifi o =

jnz try_again AR cmpxchg ey, AR 4 ZF=1, 45 ] ZF=0,
TR, WAR AR, WA 53
Sy

[0024] 41§ ] CMPXCHG f§ 4B, {3 FH ) LOAD-COMPARE-STORE it # A 2H & 52 5 47 #Hi 1)
o HTZHATRAIMINE, 58 % CMPXCHG 484 T 35 i E B 7T AE 2 1R K1

[0025] 4R SCHAR, CMPXCHG 454 18 ARG R AE RS DX I8 & [ ) 1 7t X (946 4 17 971
[R)— N84, IF HAR A T o — 3/ B2 X0 BTl A (R AE R i A7 i 2 A B AL i
BT 7B RS T RZ 0 3 S RS / 2R FE P T R FR A ARSI
MR B IBAT A RS B HAd R O MW T 8 T (1) SR A7 AT, IS ATE ATt 284 B A 1 E
WA e . R, W] DAAE 3 A B 7EAF il 40 B A B R 0 T Tl JE A )
— LB — O AR / GRRE O T RS AR A B A AR A, T A—
WA T AT CMPXCHG #5411 LOAD H1 COMPARE 43 AH 5, 1 SR 3=t He Al iy 7792, 7 LA
SEXTAEAT A B0 AL FOE A AR (B, HAth b AR / 2872 / %0 ) RIS, AI84 CMPXCHG f5
AW — T BT K ARG B BUAELIR B BZ A7k 2840 B 1 55 STORE fcAE

[0026]  Ffr DA, 7E¥F 2 St 91 o, AT LASEELPR AN BT 09 8 4 DR A bR i CMPXCHG TR &
H 38 R L PHAT 1 COMPARE-STORE #4730 #1522, 7/E 2 EUE L T, Biie S R AT A &
%] STORE #43»

[0027]  FEVFZ SCif] o, XA~ 4E 4 7] DR CLMARK $54>Fl FASTCMPXCHG $§4 . % —
Fr1E 472 CLMARK. CLMARK 4547 LLEA DU T FrE BAE K -

[0028] CLMARKSB mem

[0029]  Mem FBXALFEIEAE— N mHE L ATAT N IS AL 7 i 28 Mkl . 8B F B4R/ FE M mem
L 4E A 2 /D775 T FASTCMPXCHG $8 4« fEVF 22 529 47, 7] LAY 24~ CLMARK 541
WA, L HA R 8B FRSZRFFTAH 2 MM K/, HE CPU(H A ot ) [ mE AT
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1T RN
[0030]  CLMARK #{EAE mem £7 & 51 FI I B bR m iR 27 AT B WCE & ZRIME— R AFREE, k1R
NEF A TUHR A Bla0, 7] DAFEME— RO AR 28 FR AT A A 2007 Lo AR B iz e
mem £37 B [ SR ZATAT P IEER TR A %0 BeAh, i St CPU SRR REAMZ O 2 M B 5,
I M — R B FR S AT A FE RS b SC 1D, ME— R BERZE T 5 5 — AN E A R AT B M 2 T
PALHE T — A AT R LR - Rl (bit-mask) ( BIBAEHBAEAF 6% T CPU NI4T
INRT) o BN B ATAT BT, PURR - BRG] DU A LORR . i LEERR - B
A] DR R e/ M AE L BUOR 450 iR L =R
[0031] 412 CPU ASZHF CLMARK 454, B4 1% O R AT 1B 45 7] DU A “ TR~ (NOP) 4
A BUAREE— CLMARK. 1% CLMARK — NOP # # 2&1& CLMARK #145 LU AR A 2 M 7 B 1) 5
o JEAh, SEIH CLMARK/FASTCMPXCHG $8 4 F) & 4t th 7] DA B 3547 CLMARK — NOP % # . T
Bef{% A CLMARK/FASTCMPXCHG [ £ 4t & A Hh pi e {8 A CMPXCHG ) I (R, ] LA ¥ 2 0+
#ian, AL BRI AR R VR A T ReE S, LA E TR/ I A 2 2855 5 )R A
[0032] & 1 U8 7 H T CLMARK iy 4[] S A7 AT b2 85 I L it 51
[0033]  HOATFRIAH, — MrZEn] LA — N E AU N ST s Z AT 1D
100 A &% LLAF 102.HW 7R3 1D 104, BASKECER: - BRdk 106, B 1 Hud B Fr A bR 285 B ]
PIME N BARBE AR N RS AR G5 o AEVF 22 SR 5 bUr — BF RS T B AN 577 B i e 22
AT, AW EAH TR A Rt Bk, iR sif a7 a8 NASF0,
IBAAEH T35 0 B N-1 B HURR - BERPAA/E 2 N EEr e B30T CLMARK 454 I, mem A
HEAT 8B K/ B T W EE A BT ELAF — BREL, LY RTIERISR ¥ FASTCMPXCHG F7 81114 K ¥
BHRRATAT P IR L A bR & .
[0034]  FER] B ALt o, W] DLANE B B 7 90 LU AR - PRl B, U ANV b
15— BERR T B, BN LURE AT DU T8 B R A7 AT K 48 7~ CLMARK/FASTCMPXCHG 454 i
T ) R R ATAT o
[0035]  FASTCMPXCHG /&% —Hrf5 4. FASTCMPXCHG #547] LEA LA FEE RIS
[0036] lock FASTCMPXCHGSB[mem], testval, newval
[0037]  DA5 JE 4 CMPXCHG #54 A~ R0 77 2045 th FASTCMPXCHG #54, LAk f izt B8 AL ] 7
5 2, W CMPXCHG $5 4 4% 5557 LAR FASTCMPXCHG $i5 2 AL 454 , WA A CMPXCHG 13 B4
ARG AT BEA AL AR IE A A% TER] B A S, DRI AT PR S S b 48 4o 388 B T 10 45
A ] DABA] AAN L 3T B T0 . (B2, 5 B 2N 8 A 2 7] D Re B K &, 788 B i AUET
fa 4 1) ] DL g R 3L EHAT HT
[0038]  FASTCMPXCHG [mem] =B 48 A7l #% H 07 B (I L AR A7 s 25 Mok, Hoor BT A7 22
FLeE Az e B M FE R B E 71T . 5 1S CLMARKSB B ) B BT R HE , 1% 8B Bt
BB 8 M [mem] Mol H46G 2 /D55 Fl T FASTCMPXCHG $§4 . 7EVF 2 5Lt 1, il LA
%~ FASTCMPXCHG f5 4 HIfRAS, H A1 8B T B FFIr A 2 B 00517 K/, % CPU I
RHEZRAFAT K/ o
[0039] 4 b SCRT IR ), FASTCMPXCHG fi5 443 fif 4 B il 1) LOAD—COMPARE—-STORE 1 op ( i
AR BB, B 22 £E LOAD Z Hil 7l PAAF 75 70 3o N 9 S JE J& 45 I 1 4T 4 51
LOAD—-COMPARE-STORE 1 op J¥%1, B A& 75 Bkid LOAD-COMPARE #543 I H.52Bx | R $44T STORE.
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FASTCMPXCHG 454 HH 1) 73 3 T 22 N SRk 1 58 SR EUR 26 6 4% . PRI, FASTCMPXCHG #:4F
AL EAE— A0 O&E T AE AT A a1 - TAE.

[0040] & 2 &t B 55 T & AT 58 BE ) CMPXCHG falt e 4 2 31388 /& R 4T CMPXCHG #1E f
STORE 43 [) FASTCMPXCHG $§ 4> vk S M 116 S it 451 () A R 1 o

[0041] & Pk SR W R 7E IR AS 77 ) 4k 2 30 AT 1 A 2208 48 mT LA FEAE AR (81 0, AT R T
LI ) 8 R (9, 8 CPU SARAS ) , BRORE (A 1 8 A Be il I 2, ab 3 B 4
MAZWHAAT & 26 1) FASTCMPXCHG 5 /E R 46 (AbIRAE 200) o AL ARG A RO S
FASTCMPXCHG $5§ 4 #H 2C K 1) okl 22 M4 B 7 LU SRR ) R IR R AT AT AR 28 (AL FRAE 202) o 01 L Aaf
1 R % 4b 38 FASTCOMPXCHG, M| 5T — /> CLMARK 7] AR I AR 2505 4% 2 TR 45 B3 4% R i 22 AT
1To WIARM ARG ZFREE, H4 A SZHF CLMARK A1 FASTCMPXCHG. By DA, 4b 2R 1B 448 5
WAUFE A [mem] | testval Fl newval SHL, KPATARHE CMPXCHG $5 4 LAE ARAAS F1 51 H 4
FASTCMPXCHG $54 ( AbFRAE 212) o

[0042] TS5, Wi SR AFAEAL S TR A B 7 LA B AR 25, T4 AL 308 #8 AT A & A X B RS
LEAEXNS T [mem] Huhb2 &A% (ALFEAE 204) o ALFEIZ 4] DLEE K A VCEC [mem] bl ()
FORGZATATARZE R “ A28 Lo (Wl 1 FRTR ) ki iR & A 2. CLMARK f547]
DL Z LLRR R BN A 207 WA WA AR L, B84 sl A7 AT B X T
FASTCMPXCHG f§ 4 A& H 28, 3+ AN IR G [mem] .\ testval Fl newval 4
AT IE 19 CMPXCHG 54 (AbFEAE 212) o WRWE T “H L7 thke, A KWL [mem] Hy
HEAL B R SR AT T R BE 2 R, I B AN B AR R i L N R AR S
IR BATAT AR B A R 7S LR TP AR =R SC ID (B, B 1 PG Zs bugR 104) TLi (4b
HEHE 206) o WIERBEAEASIRF Z AN BRS04 HW ER3C ID 104 BE7R EE ARG 4R 2448 7]
I AR BZER B an 4l o IR SR 2 AN R S0, B4 HW TR 3C 1D104 #4575 2T
B, LA 45 A0 F 112 390 B2 o

[0043] SR HW R 3C ID WA UL, I8 4 AL #4543 A [mem] . testval Fl newval %]
PAT IEH 1) CMPXCHG $54 (AbFEAE 212) o 53— 77, WIS HW 7R 3¢ 1D UGB HW A SCHF
2 BRI AR R T BRI B T LR - BRI (AbIEAE 208) o AbERE NS
CLMARK Lb#F — FEik 5 FASTCMPXCHG EUAF — BERGEAT LA, R IX L LuERs — BRANILEC, B
2K IR G EAE H] [mem] .\ testval Fl newval SEAT 1IEH ) CMPXCHG 54 (4LFEAE 212) o
E ), G SR LR - BERRITEC, F8 4 AbER B AR fo ml DAk a2 Rk F HIRAT BT FASTCMPXCHG f§
A, HATASAE A AT CMPXCHG 45 4 1¥) LOAD-COMPARE B 43 (1)1 i ™ EL#2 471 (STORE) i)
{H.-

[0044]  AOFTHEIR T, Q0 2 P SR I ART 49 SR, R4 TE R 1) CMPXCHG 4R 244 B
[l 15 DT A AT o X AR ARG I [ T HEAT

[0045]  FELAFATRA—AN 24T, 7 DUE R 45 58 1 S RAFAT M P 2R MG /R b (B 1
TEHEIA ) BATIE M B AT -

[0046] 1) fEmIESZAFAT ERDIHIAAT T FASTCMPXCHG #54 .

[0047]  2) M REEZRAF ISCEA W 7R LRI R 22 A7 AT o

[0048]  3) DAiZmiHSRAFAT N B AR 55— B FF SC3AT CLMARK.

[0049]  4) HHAERAEME B SO R R AFAT AT 5 A\

9
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[0050]  5) KAEHH.

[0051]  6) 7E CLMARK & AER 5 FASTCMPXCHG 484 1. Eh 56 Rz BT A9 A [) 341 7] A= AT ART Bt
O

[0052]  7E A SZHER] o, 24 FASTCMPXCHG 54> i Eh AT I, Aok 3 I 7 L AE AT DLAS 4375
Fo AE VLT UL T AN IE 7R EURRIE 2 AT DA R0 R B4R 40 A [F) 08 A7 R4, J5 42
FASTCMPXCHG #1ER] LAZE R A 55 CLMARK #5-4H JC R 84 A5 I N R 4R .

[0053] 7R FH LUAF — BRI VE 2 SERE B, b SCHr 3 s 6 F 1 R R A7 AT S o LU AR
F2ROTE R HE I ] DA AH RS 25, A R DL R R R ATIE T R SR RAFAT M Re 2 5
Ay, {H 2 B CLMARK A 25 1 2215 3 2 e A Hh sz ma o

[0054]  BEAb, lock RIZRieT] LAA T FASTCMPXCHG 484, LU AR R JE 484 X 2T
(47, PR Ayt SR 3t 25 CMPXCHG 464 I LOAD-COMPARE 3343 5R f#f FASTCMPXCHG 484> p T34
175 B2 B PHAT 522 1) LOAD-COMPARE-STORE f R4 &, R L 35 B8 52 , 1E R 4 CMPXCHG
fa4 AT —FE.

[0055]  TFHHEIAR T 44T CLMARK-FASTCMPXCHG $84- 1) CPU HISZifsl . 78 1% Seifsl+, CPU
AHGRE 75 R R LU R A SR A AR B — DN EE MO . BN RERFER

RASFNHWF -
[0056]
try again;
clmark [mem] s WOE [mem] Kb ) R I SR AAAT HIIE 7 BUAR
mov rax, [mem] s AL E [mem] A I AE i 7 A N 23 rax
mov rdx, rax s B rax FIOE IR rdx
inc rdx ;1B rdx

lock fastempxchg [mem], rdx  ;4ITER & 2 H ¢ T [mem] A 1) S R 2 AFAT
MG 7R HURE O AL BRAE 202, 204, 206 B

Je 208 # K 5, 324 rdx £74#% 2 [mem]

Kb (A 5 5 A5 ), FAAT A HE empxchg

jnz try_again U4 fastempxchg /82, A ZF=1, &=
ZF=0, MIfiBkie, WIHRAMT, WEHEL K

SE SR
[0057] & 3 Ui W] VA HEREHE AT CLMARK AT FASTCMPXCHG 454 [1)— DB Z A CPU #Z L 1)
HHEALRGHSEHES] -
10
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[0058]  RiH TIFHEMLARSG 300, THEALRG AT LA & LIRSS AR AR, R B AT
Bl FHFBA ALV &G A PO iR H & VR e (BIInAEVR 4 ), B 2R A
(I ENL RS 728 T2 b, v AL R 4 300 F3E— AN B2 A T e kbR BT (CPU) o R
EIEVE 2 S IS fE A VT 2 CPU 2N TG AR 3 R By sei ol o Ros 7
AN CPU (302 1 304) » CPU 302 Al 304 AT LUZHEE SR ® 2 R 1) CPU BLS AN kB CPUL 434
CPU BFE— NI EZ MZ 0. R ISEES|, CPU 302 A FEZ L A0 (306) JiZ0» A1 (308) .
%0 A2 (310) FHZ0r A3 (312) , 3 H CPU 304 B454#Z.0> B0 (314) A% 0 B1 (316) 1%L B2 (318)
PLAZAZ 0 B3 (320) o
[0059]  7EH At sLiEflr, CPU 302 F1 304 1 &R— A1l LR 2 T B> T Bl 3 Rt 15
—MNEARAMNMZ O Z AN L. BT 296, F— %0 (B0 A0 (306) ) fFE
A EB DI Res, Bl — B AT BT R B T B N AR e 5 5. R E 3
N RZ O R 2 R BB ZRFE R, IS A B — N R R AT LA A 2 D
[0060]  CPU 302 A 304 H%E— &R LAl AFE— a2 A md 8247, B R 4] =ik 22
7 (LLC) 322 M1 324, [EEA /N HINVF 2 Lt b, S 7 A T Ss 847 322 Al 324 11 55
SN RDER AT, HP AR — %0 P I PAT SR TR E 6 88 2 (B AF1E 2 R RIE AT . 1EAH
(RSt 4 1, BT LA CAAS R B9 77 SR BC B R AT o 7EAS R SE 0 1, s AT 322 F 324
AL Z AR RANFR A B, SR AF 322 il 324 B— A1 LUE 8 JRF2
(MB) (RIIHZEAT16MB REZAT . MAh, FEA R SLHE 6] o, SR g7 ] LA B L ss
AT AR I AT Z S HAH B B 227 (multi-way set—associative cache), B{E
A HARSE AL W 1) SR AT o BN R GAT ] MEHEAE 5 CPU A 4% L 2 TR L =2
— AN RKE 5, BT DA A AEAS SR Shee i (B0, B0 — R ) o AN EHRGAFIL ]
DA HEAE B 1200 Z I L2 (0 — AN 40, AR Rz O S 3 i D B v AN LA B 49
[0061]  FEVFZ S, CPU 302 F1 304 & —MEFEH A R KRG ME R =612 (59
SN 326 A1 328) , F TR LS R4 f7AiE %8 330 A1 332 BHTIE S A0 1« 7E3CA 7 H ) HoAth
SEHE B o, A7 il A A 25 330 A1 332 W LAE 70 ST AR % BB AR BB T SEHL R G 300 oL
i & o
[0062]  RLGuAEfiE#T 330 F1332 A LLAHEZN A FENIAFELAZ A (DRAM) (4511 —FhXUf5
2 (DDR) DRAM) \AE 5 SR M A7Ad 2 (B A0 TAL IS AT i 5 AH AR A7 i 48 (POM) ) , B3 AP R I 47
EZ A . RGUFERT 330 A1 332 W] DU A7 4 7 B CPU 302 AT 304 #AE A £ Al 45 4 Y
WA ER . BAN THEALR S 300 Frid 1] IFAERE X R G 253 AT I AU S N9
fhn] BB A5 2%, B 2L % B 727 B (DMA) R 01 1/0 (N / fanh ) %o
[0063] FEBEA CPU H5R—N 5 HIN RS T A AR IR (BT, B2 Bi%%) mTbL
FOHE BE 0 AR T B o hE 33 DA B B — B A6 &R O g: (B, 26% ) .
[0064] Ak, CPU 302 Al 304 AT L4y 54 A P2P 4 1 FLiG 334 Al 336 8T 2% 25 (P2P)
B 598 3 AT S . P2P 2 1A DUALEE w00 m] HE AT BERE 23 1 1 22 0 B [ R AT R, BR
FEAT IR B PR S 2, [ T AR I S, CPU 302 F1 304 iR A] LU AH RIS AL R P2P 115
e AR O E A4k 338 BEATIE(S . HAkHh, CPU 302 7] LLEEAE CPU A P2P 422 1 HEL % 340
AIESR A4 338 I P2P 2 1L 342 55 G644 338 #H4T8 15, JF H CPU 304 mJ L@ AR
CPU I f¥) P2P 422 [ HLEE 344 FIAE S G44 338 I P2P 42 1 Hi % 346 55 644 338 #HATIESE
11
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[0065]  mithAERE 12 A14 338 Al LA S G BT 7 R et 0. i,
E Tk RE B £ 45 348 W LLETE 1/0 4% 10 350 5 CPU HHAT i85, IF Hm MEREE (5 T R 4t 352
Al PLELTE 1/0 210 354 BHTIE S . SRR DB A1 338 i n] B FEH T 5/ 1/0 #:10
360 [ 1/0 SELL 282 G4k 358 HHATHE R 1/0 #2100 356, M TIFHEMNLR S 300 H7s H 5
—AN 1/0 82 O L B AT DLE A R BT LU AT . il R Stk Be B+ R4 348 &
B A4k 338 (19 1/0 B2 350 n] AALHE 16 I8~ AR 10 (PCT) — BRI Hih i BE 2%, Mk
I PEREE D E A1A 338 MAH] 1/0 H 44K 358 1 1/0 #2101 356 ] LUE AN H B PpsL .
[0066]  T1/0 fE4#eE A1k 358 ] LIERA B — B2 A 1/0 BIE (B, B4k) K& S
CPU 302 1 304 Z (ARt H @ S8 1. flan, 1/0 £R2R28E &1k 358 W] DAL 4E 45 2%
362l 364, FF—AFFEHI 2] DURALRVF 1/0 WA M EH A B HEHLA S 300 (H 4
AR O . B, —A> 1/0 SRR 28 5 AR DU AR AT 8 2k (USB) £EZR48 A4, 1fi 5
— A DURIE 1) PCT R0 28 &, 7Rt 1/0 4% 366 Fl1 370 -5 HE & 2 1/0 44
25 362 Ml 364. {EVFZ L, n] F/ERS B 1/0 E4filds (Flfn 1/0 FiH]4E 362)
(KRS AR 368. KA BAFME A 368 A LIS Mf AL BKEh 25 | [ A UK 2% A S A7 1 5
BEZ, B AME R KR R BT 48 JAL, 7 DUFE S B B e LA B O —1 8B4
Mo B, #F 372 P LU B 1/0 T8l de O, 9F HiZn] DR MERIZEH FREA 1/0 4
374 W 55— WML EIE / SR P

[0067]  BEHERL Db 34T CLMARK F1 FASTCMPXCHG $i 4 (1) &b 28 18 48 11 22 /> — /> S i 4] 7]
DIAFFE T iHEALR S 300 B8 —MZO . %24 H 5 47 T 0 A0 (306) . A1 (308) .
A2(310) FlT A3 (312) 1 () 4b FH 3% 45 400,402,404 Fl1 406 £ 7R, LA S H 2 B AT BO (314) .
B1(316) . B2(318) 1 B3(320) HAAbHiZ 4 408.410.412 1 414 FKIx. B4k, 78 HAh s
B, BE % B TH AT CLMARK 1 FASTCMPXCHG $§ 4> ) Ab R & 48w DA Az 1] 3 A i BH (145 T He
I AR R TT B A% 1T A

[0068]  JLAEEHA UL, {HAZMH ] CPUL M 2R A7 85 S5 I A A AT J= i HoAh H SR HL R G s2 Bl
X T SEAR R B & e SEA T2 I

[0069]  BhAb, 7EEEAEHAIR), EL5E CLMARK Al FASTCMPXCHG $i§ 4> ¥ AR5 75 A~ [R] A 1) 7] LA B B
TEVHEHLR S 300 FH— DB E ML E . B0, SEIUR I HE 2 4AS 416 nT LABERE (RA, #
TEMEAE ) RS 7l AT 330 B 332 H (fXAY 416A BfUS 416B) | B 4RAF 322 BL 324 F (X
fi5 416C BACAS 416D) KA EAF it 4% 368 o (fUhS 416E) , B BEAL R S 300 P AIELSH S
[ HAh T

[0070]  [RIUL, #5347 F T S23 B 3&E MARAL I L - A8 e A RO ML 88 ] 2 o L Ab 2 25 DL
K RARILTEH . 275 H BRG] PE LG FR 7 X e sz f . X T AR AHFIRER
N K 2T 5 DL A2, T DAAE AN T8 125 2 SCRE R (1) S 481 149 B 32 K8 1 RA 9 BBl A 17 0 5 XX
S ST A8 TR AT 25 FAE CSURN 2 AR o A i BH AR R PR 224 R N b A DA S A 150 B 2 4 = PR A
i
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