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1
TRAVERSE, ACCORDING TO A CORRESPONDING RELATIONSHIP
BETWEEN A MEMORY BLOCK IN A VIRTUAL MACHINE HEAP AND
N MARKED THREADS, A FIRST OBJECT IN THE VIRTUAL MACHINE
HEAP, WHEREIN N IS AN INTEGER GREATER THAN 1, A MEMORY
VOLUME OCCUPIED BY THE N MARKED THREADS IS PRE-
CONFIGURED, AND EACH OF THE MARKED THREADS AT LEAST
COMPRISES: ONE PRIVATE STACK
PUSH A FIRST POINTER OF A FIRST OBJECT BEING CURRENTLY
PROCESSED ONTO A PRIVATE STACK OF A MARKED THREAD
CORRESPONDING TO A MEMORY BLOCK WHERE THE FIRST
OBJECT IS LOCATED, AND PERFORM, ACCORDING TO A PUSH
STATE OF THE FIRST POINTER, FIRST MARKING PROCESSING ON
THE FIRST OBJECT
AFTER TRAVERSING OF THE FIRST OBJECT IS COMPLETED,
SEND A THREAD INITIATION INSTRUCTION TO THE N MARKED
THREADS, SUCH THAT THE N MARKED THREADS ARE ABLE TO
SYNCHRONOQUSLY PERFORM MARKING PROCESSING FOR
GARBAGE COLLECTION ACCORDING TO A PUSH STATE OF THE
FIRST POINTER IN THE RESPECTIVE PRIVATE STACKS OF THE N
MARKED THREADS

N 101
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(57) Abstract: A marking method and device for garbage collection, wherein
the method comprises: traversing, according to a corresponding relationship
between a memory block in a virtual machine heap and N marked threads, a
first object in the virtual machine heap, wherein N is an integer greater than
1, a memory volume occupied by the N marked threads is pre-configured,
and each of the marked threads at least comprises: one private stack (101);
pushing a first pointer of a first object being currently processed onto a
private stack of a marked thread corresponding to a memory block where the
first object is located, and performing, according to a push state of the first
pointer, first marking processing on the first object (102); after traversing of
the first object is completed, sending a thread initiation instruction to the N
marked threads, such that the N marked threads are able to synchronously
perform marking processing for garbage collection according to the push
state of the first pointer in the respective private stacks of the N marked
threads (103). In the present invention, parallel marking processing of mul-
tiple threads can be realized using limited internal memory, improving the
overall garbage collection performance.
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—3F RO ENTE AT —Ae s 2, BARARiL A T

So RN B AT AL IR 69 5 — 3T R F — A8 AT AR RN L AT R AR 6 AL
AT, W5 G RN GHALE F eyt A5 B SATAF BAL 2

S R F B AT I 6 F — 3 R 6G F — AR AT AR I SRR AR R AR
CAH AT, ML ZHE 3 RPN A AL F 693 g As B s ATAR R AL
7,

RPN A, oA EARIESR —3F R 69 F — 484 e E AR AR MR
ARETEENE L, EAFRALE Y 5 & —xF Zogaf gl B ATe9 A &4
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TAAS G B DL, T AARSE BAR 6 B R & St AT

EF EEAFRF K, BRI E BOE P R 2 A (CRFH P E
e gy ARt SAR Y T B B P S RS TR ) AT

FE10: 95 N AL, 4, NAKT 168, NARITA
BERAGASGRZAETAREY, MR EY @i I ARAK.

WIR20: HIBHSEF YR ARG N M Arie ket g X 4.

PR 30: @A EASE T eGART R, deRis TR, MBS, FRR
ATH I 40,

B 40: F BT R A 695 —384EANS A PTG NGB
10 3 RL 8 ARITEAR | B4R AR 1 .

FI 50: FIRTH A Q5 44 R ENAFILEE | RFK 1
ki

FIO0: doRAF A 95 — a4t R BENAFILEAL | 9 RA AR L F, 1
HRAR 10T 5 A ZOEEAFE, B A AHEANKRE.

FIRT70: e REAH A OF —HHRAENFFILEE | A& 1
o, MBEAARI0GEE Y. B A EOLERR, A AEERE.

Al LA 6 R T R R e FATAR IR 2 gy ik, i W3 N AT
WAAR, B EPSEG A NG, AFEANR GRS BRGS, RFAF
BT AL ERBEHN, ALEENA ST QIFTEESRT,
HMPFLITALILF —3F 20 F — 14 EAN G L —3F PTG N 3k
ST GG AR T ERAZ GG AL AR, ARIEFT A 5 — 384T0 R NIF LT PT iR 5 —3T R
HATH — AR, APTEH —xF Rieh RAJE, )T N AT R A2 L
EEAZ BEFGA, DAEPTR N AL RAZARIE S § A AR P Pk 5 — 454t
AN, BHHATH FEREKGFIORE, b, AARRG NS
FEILFH A FATARL, Bl LIAFICEAE R BB, REEA R
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A

AT LR 5hl, A g — R h ZRE, SANILEERGRE
AR ARG T RERR R AT N A F—F R 09 F — 484, R4
SAZGAH AT R, AR ARG E I i, LIRS ARREAE R
FFITEG R A B Reh B —F84t, B sk B — s ZARIT S R
A. LA CAREGRAR T AT GLE A, S%EARRERE R T
6 A F R4 F —FR4t.

i, & NAMFLRBRELRLEBHIRL, A N M ATRERES
A FAA AT B — 4840 RN IL, B F #AT R TR e iay Arin il 2,

FEUAER, Fh T N AMFie &R il 42 2 B 4749,
AT FhmEF R GV N AR EAZ AR it A2, A B — 47t AR89 47
WAt A ), B TR ERAFA 4T, Ha (N-1) Mgz
it BB ANE —Fie &2, RE——HiE,

B 4 ATAFIF N M LERG TR,

ZIUE 4, B w6 N /MR, AR N MR RARRT & A A
HR%E. NAARit&A 035 Thread-1. Thread-2, ...Thread-N, H¥, #
AAFILEAEE Y 38 | ARA K (stack), i PRI, EARRHRF
FAEA REAR T 4RG89 % —5T % (Root Objects ) 49 5% —354t.

B 5 2 RAA 4 P w7l AR AT ARG B A RAZ I —,

LB 5, KEHRB P AE —FFi0EF2 (Thread-1) ¢947ie 2t 42 4
B, R T ER G FATARL R T ks

T 301, %At RARRIERAZ B HHIe4, AF—FA AT BE
RN 3t 8 B —de4T.

B 302, FTkH—AFiCAARR I TR B — At T PT IR 5 —3T £
FUR 64 5 =2 R, RSB TR A N M AFLEAR L R ASE F 1 Ak g xf 5
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* AT st AT AR B,

BARM, F—iFeR BN AR B RS E, RIBLAAE BN
A, R — A AR IR TR RN 5 —xt 26 B — 454t

Him, F—AFCEREET AT LR L, KRBT EGFE —I5
Hagmeg s b , FEMBOL, F o RAE —F Re9T AR.

FARL AR ) AT IR — B4R T F xR, ARETUR
N MAFIRERAR G A T 1 AR a3t L X &, IS R ST AL S AT 5 =t
FFT AN B AT IR AR T A REAR, Kl § Zaf RATH —47ie
232,

AKWiF L4, @il H — ARt EBRIELXZBIHIEES, NG —RA K
P ECGE FUR RN F 3 R 69 5 —384T, B TE S —FRAT R T T A F
—st £ 5| A eh % =3t £, HARE TR A N AN AR &AL L B ppBE b 1 43k
B3 K B BT S AT RUATH AR, dik, ARE s
AgAT e A i A2, #Eid N AMHFIe KR G T4 e L, FRIT A A R
W AT HATARIC L, R EA IR B 6

B 6 ZFA A 4 Tt AR AT R L A A =,

B AILE 4, K TH S FrmEas], EAAFLEAELE SR (N-1)
A~ By BRF) (queue-1. queue-2...queue-N-1), VAK 1 A% 4 A7
(buf-queue). ¥, (N-1) A~ As) A T 4448 (N-1) AMAFiLk
A2 R FAFICA AT R 69484, B (N-1) AMFiL &R A 692 A #ir i
AAFE B, I ANEAAGA T4 4 (N-1) MFLERE R T Amieegad
FRSECEA

AILE 6, W40 % — ARt & A2 (Thread-1) #947ie & 3id42 A 4], B
5 B SRAe ) 69 B IR 302 BAR e4E:

FB 401, F—AFCERERBALEASE XA, FIBEZT R SaTa
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o4 5 3T R PTG N A3 Pl BATAT IR AL 3

BARMH, F— ARt RARARABE TR 49 N AN AFe R A2 5 R U o A A3k
B3t LK F o, FITARERAZ R F R T B AT AL R0 5 3 R R 69 R A3k PL
HATARICA FE,

o RF —AF LA R L T 2T iZ A A S Pl ATARE A ey ARt kA2
H H—AFIREAR, BPRAAZ A Tt N Ak Pl #HATARIRALZE, #tRPUT
B IR 402-% 3E 406;

o RF —AF LA R L T 2T iZ A A S Pl ATARE A ey ARt kA2
HIFLERE M, FFLERE M TAS —IFesfE, PRAKER A TEA
B Pl #4TARR AL 32, St m AT H IR 407-F 3% 415.

FIE 402, BRI FE 3T R0 FH 34 EANS R — A A

Bk, AHat B3R 401 FF —ARn &R R st AT A A3k PL #EHATAR
A IR A P o 2, 5 — AR RARNE T R EEa R A RATEN B KRR AZ 4
AA AR T BATR L, BPAE S AT 8 5 = 3F 09 5 484 E AR i 5 —
A AR P HATF AT 2,

IR 403, FrikF —ARIRRAR P T T R PTE F A RN E T
i — R AT .

Bk, F—AFn RPN AT R LT F R0 F 48
AENE|REAZ 6 5 —FA AR T

Yo R —AFIL R R RIS L AT G 5 st R0 5 A RN
B REARN G —AAET, NPIATH IR 404 A5 B 405 3T 5 =3+ #4735
K & 69 AR T AL 32

o R —AFIL R RS E L AT ot R0 B AR A B A
KA E —RARTF, NPT 406 4 438 F—AF 3 L #A75 — 4%
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AP,

WIR 404, W ATE N F3k PL AL E F . HiZ 5§ ZaF 25T 5 6 R ST
K RA,

BB 405, K E LSRN A PL A EEBFE.

Bk, A3t B3R 403 F 5 —AFILEAZ R AL AR IE S AT TR 49 5 =3t
RO F R ENB| KK E — B RT QR L, BE T RRE
A RA, Blde FLEAENGE Pl BT, Higs st oot ek
ML hB b RE, FRLE—FHXE SZN AP 3TEGEERFE,

I 406, o RITEE —AFCRBRA KT ES Z 304 EANB|FTEF
—AHARE, W gk G xd iR — AR AR B 4G T — AN T AT AL R,

Bk, AtstH IR 403 F B —ARILERAZ RGBT R 54T E AR BT
WA AT QR 1, R ATAE — R AT B 64 5 — 454t B
69 F —/ 5 = RHATAL 22,

B A07, AEAFCEIE M RT3 AR A A3k Pl SEHATAR G 22

FHR 408, FPTRE 54 ENB TR 5§ —AFin EAR T 5 TR ARILE
A2 M &g A B A M F

Bk, 4353k 401 F F —AF KA R AT AR R A3 PL AT
ARt B e R L RIBENAAFILEAZ S B PSR F A AR st L X &,
HEATICERAE M R T8 TR N G 3 Pl #ATAR IR AL 2,

i, FAFREREE LWL F 3 2005 A EANRF —A4F
WEAEF HIFLERE M Z g A E A7 M ¥, AT LERE M B4
M —AFICEAZ P R i TAS] M PRI AL 28y 5 st R4 B 48
4t.

W 409, Pk F —ARILRAZ P T T R PTE F 4R N F T
aIASEE R/ TIRY I o
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LRI R TR E TR T 20 F 84 EN
BN B IASI M F

o R —AF AR R LTI 3T R 69 B 54 EANE 5
—AFIREAE P R A B AT M, R BATH IR 410, T BATAE —
A AR IR GG F — A3 e T — A5 A R AT AR,

Yo R F IR AR R BT E 3 £ 095 354 EN
B E AR TN RSB M P, WHATHIR 411, @i F—HRT
CEAALE S YU oy St T

W 410, SEEAPTRE —F84F 3 L6 F—AF s R AT,

BAR, APt R 409 F B —AF LA R L AT H I EAZ F
—AFIRERAR T AN R R RS M P e F B X, SR 4Rt B B — 384T AL
69 F —/ 5 = RHATAL 22,

B 411, FFAF ZFAHENB TR E — AR &AL b 09 5 —E 5N
) 9

Bk, APt H IR 409 F F — ARt BAZ R AR B AT H 454 AN
B & — AR RAR T 69N A B B TR M F e R 7o K, K —de 4 EAF)
F—AFILERE T E —Z T P,

BB 412, PPk 5§ —AF0 KB A8 T R Pk 4t RN BT
R F—% AT F

AR, F—AF e RPN T R K ZF 104 ENE F —AFIL
ANE A PV TR

Yo R G —AFIL KRR R AR P IE F 484 E AR FT ik 5 — & A TA
ZI o, W PATH IR 413 FoF 3R 414,55 L ATR 32 69 5 —aF AT E R A

o R F —AF LR R WP E T —F4HEANB| Pk § — % ) F
W HATH B 415,35 F —/5 —xF L4k 4 SATAF 12 4L 32,
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W 413, K PTEN Ak Pl AL E . 5 U AT e) F 3t AT 6y
REIFITH R B KRS,

HR 414, REHHEA A PL AT EGEEFE.

Bk, A3t B R 412 F 5 —AFILEAZ R AL AR IE T A 5 Zd5 4T RN
BT S —Z AT ¥ ey 3o 3, KFH P AAR PL 9B Y. 5 4AT
22204 5 3t R eREAFL A B B RE, TR FHRIREHZ A AR
P1 x5 & i b A7 &

W 415, Ltk —44t3t mag T —A- % st L b ATaL 22,
B M, AP3TH IR 412 F F — ARt RAZ RGBT R 5 A5 4T EAZ] BT
—Z BRI T e HIB o R, BT HATE 484 L 6T A F Zxt
FIATA IR,

ETH 6T mExp, #—F, EFIEAL01 ZF, EOFE:

FR G AT F 3 R EN AR Pl aME B F 5 F Zaf AT
GREIFIL, R GIZE 3 R R SR A RAFLRE, WK LHZ
% =3t Bt RSB EAKRA.

FEE2RPHNA, HH N ERET BRI RARS, TAREE
2T, Hlde

TH—, TABEF| R F KK EEBANE ZF ZOEANT L, RF,

T =, TR L E xR T N A RAL B 6948 B4 B ARIT H T
Z W RN L.

FEVI A, L EACHFBIB, T AR KRR AT
AL A

AwiFEH S, BT E—AFCRRRERE B ANIES, AR
PR U RN G B A R 84T, BT B 84T R TR &
—st £ 5| A eh % =3t £, HARE TR A N AN AR &AL L B ppBE b 1 43k

19



10

15

20

25

WO 2017/167061 PCT/CN2017/077446

Goat Bk B STATE B =3t ST AR T, didk, ARE—AFILEAE
pgrFin b it AR, @ N MR RBR AT L, AR A FRe R A5
& 36 FATARIT, B ZIAFTERE A B8, AFBY CPU £.4—K
MR, R ARSI AL

A7 2B 4 TARn SR AT E AR =,

YA IE 4, BEAFILEIZOIE | ARF M (stack). (N-1) A~
J #y 3 B ( queue-1. queue-2...queue-N-1 ), A& 1 A4 7 FA %] (buf-queue).
EF, IARBAR (stack) T HMARKAE R T ARTe9 3T £ 09484+ (N-1)
AR s PRSI R T Ak Hfl (N-1) AMFIRERAR R ST AT 09T a9 484t
45 4 (N-1) MR F e A B B, | ANE AR A
FH A4 M (N-1) AMRILEAE A FTARITH 3T R 0g3641.

AIAB 7, EFE ST EEG, PR kL Qi

T 501, H—ILEAREINEZRBHIELSE, Pl K&K E—F4
HRAE A,

Bk, H AR LRI KA F A RAT A E,

o R F ARG FE A RT AR, MRBE 5 & P E648F
69 3R 302 A — ALK AT BUE TR RN 5 — 3T 69 5 — 484, R
B 5 RE 6 AT R Eieid 2 HATA R, A REHA,

R F ARG F AN, MPATH IR 502 44 5|7 5 —
HIREABFHE —ZARIEZTHZ,

W IR 502, PPk —AFie KB AW REZGE —ZHRI LT A,

Bk, F—AFICEABFI RERNE —E G TEHE,

Yo R B —RILER TG E S AT RA T, HATHIR 503, Azt
B ERER AT ENE S 2 AERT 5 E 5 Lot ey
J 4 o TA G| AT 4 B i 32
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Yo R F—AFILEAR T E —E ARG A, NBiLE 8 B £ eH|45
R AT 3t — F Wt Ffe (N-1) MAFILEAR T 5 5 —AF e KA 2 69 2 )
Hrd RG] o o 5 v st R ATAR IO IR, B 4 e mvtE .

BB 503, ATk F —ARILRARIATIEF — & B IAG| o B B RN
F xR F 2484, Ad, TS AR ARR R ST EGE =
st % BT AE 64 1 B3 P2 AT ARIC AL 22

BB 504, Pk —AFRRBAREAT A B X F, AEAFICEE W G
T B AT B4 F xR TR A M A3 P2 SHATAR LA BT

FH 505, PrkH—AFicRAZE TR S Z 354 ENB TR F — 4Rt
A2 9 b AT AR I AAR W AT L 69 ) # sh PAS W

BAR M, AR MR EAL G — ARG b BOE TR A
Zx R0 F Z R4, BT E LB T R R AT BANE — L
SARF A BN T, g E ey AT ie kAR BATA R, S5 —
FFIRERAR T oG B AT P R IR R, R xRN E —HF
WAL 695 —F D) FEA,

BT L, F—ARICEAR R R e xt B AT TG T BTG N Ak
P2 BATAFITAL 3, B —AF I RARARSE S DAL 64 R 3k 5 ARie kAR 49 5 L
R A, BEAFILEFEW AT UG F = LT8G N A3 P2 3HAT
AR E

Hi, FAFRERBRE LS RN E it E AR T 5 ATt EAE
W st R 64 A4 BAS] W, DABEAR IR AR W AR S — A0 R AZ 49 A8 iy
G| W 3RIRIZ 5 Z 48 AT AT ATITAL 2,

B 506, ATk F —ARnRAZFB L A B AT AL 6 5 = 384
NEB| BT R # B AT W

B 507, SkLTPTR % —% ARG F 89 F —A 5% =3t s st i a2
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JF) i b BA B SR AT SR NAL

B 508, WP F Z A4 E AT RN E —Z AT

Bk, F—AF e 2P A T R AT ey F =184 ENEK
KA R BT W,

Yo R & — LR R Z F Z 484 R N B K KA 690 ) i i B
W, MPFATHIR 507, BExPTE —E ARG F 6T —AF =3t e
JL G ) b PR G AT R NAL R,

Y R — LR R R L ZFA RN RE ARG R E
PAZI W, M5 484 EHEARERARGFE —Z AT F ., b, R
Bimd g FR, B Az S 1A s A REAZ G F —Z A RF] F Bl &
9.

AT EREHM), APFLES LAY E AR ZN, BF
—ZHNFN TR A E, G —ZEHFAT) F B TR ENG F =5 2695 =48
4, BIREAET HbEATICEAZ G A M b AT P B AT EAL T, kS
% ZAF R R AT IR RARS L ATAR IR AL EE, B, ARE AR AR
T it AR, @it N AR AR 69 SEAT I B) AT g ARia 0 28, Rl R A TR
8 A I G A FHATARIL, R AT EIARLEAR I B HT, ARy CPU
GAE—BHEF R, REEEAZIREEE AL,

B 8 &L A A 4 B T e AF it KA AT AR ey AR B W,

AR 8, A THE 7 AT EHRS, KEHGIAETE T F 69853502,
At de R E — AR R AR T 95— AT A Zey 3o 1, LA 8 B
F ) 31K Ao AT Sk — F Mot Al (N-1) MFiLEAE T 5§ — i &A2st
RE GG Rk TAF o 64 5wt RATAR LA, BR s

B 601, H—AFeERAZF HAe (N-1) MFiR&RAE T 5T E —4F
AR B A A M RS R T A E
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Bk, F— AR EAR PN E A (N-1) MRt &2 5 ATiE % — 47
TLRALXS BN R B AT R T A %

o R AL (N-1) MFLEREF 55 — AR &AL 690 4 d I
AR, WPASTHFIR 602, M F — it EFL AN EATIT KA P RIRARE
A TREGF AR, @RARENE AR RIATENLIL,

o R AL (N-1) MFLEREF 55 — AR &AL 690 4 d I
Ao, Wit A 9 B 7 5653 defTH#E— P st F — AR LA AR L T AR
b, BEA BB RENE AT R HATICNE, BE LEpHFmit.

FI 602, H—AFItEAZI Y ATAEL 6 B BAS) B TSR RN
B mst ey F e, R, PR S wst 24 FAAFILEA T FAEAN
6. W PTE S — AL RAR 1 AT AT A B W st BT R4 W A3k P3 BEATARIC
a3

BE 603, Pk F —AF iR PTE F WG4 ENE] FT IR S — A A
i

AR, 43T 601 FheR A (N-1) MFie&iz+ 5 5 —47ie
RAZXS L 0GR 4 B AT R A A A W o 0, U B A g AR AR P L B
HEZHE AL RN £,

Hm, H—IFOEARA L AR I A #r bk TAF) Bk UL R A
vt g F e ieAr, AP, EF WA RAFLEAE T HURAENG . ALY
F—AROERAR R AL H WA R PTG M AR P3 BATA IR, A F
—AFILEALIGE B IS A BB TR — AR T .

BB 604, Pk F —AFie &R P8 2T R P iL F w4t E A BT
R —RA AT

F B 605, FEPTIE N FH P3 6942 B F . 5 F Wt 54 6 R S AR
AR,
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BB 606, & EL PN A P3xtE e EBFE.

B 607, 43T F —/NF st 6 Tk 5 —AH AR P SATEANL .,

AR, F— AR KA I R T R Z T WA RN R &R0 F
—RHARF.

o R F AT R R AR L F TR A ENBREE G F —RA
AAF, PATH IR 605 Fo F B 606, H5i% 5 vzt R PTG A F 3k P3 6942 B
B 517 % vt 3t E AR SARIL A B B ORE, TR E S AN A8 P3
L6 AR

o R E — IR R KL E I ENB| RN E —RH AT,
MR PAT TR 607, k3T T —/A 5% Wb o A&z ey 5 —RAg A 47
JENALFE,

A F ER TR, KPFGE —FICEBAES —FH R F —% AN
Gl AR, BEARIFLERT L E —AFin &2 B ey A i As) R A =
B, BOBE P EAMF st £69 5 Wigst, AZKEPEE —RAKREAN
A3, ddt, ARE—ARilEAR Ao idAE, @id N AMFin&Aeeg it
AT B AT AR, AR A R EG R A £ I & 2 FHATARIL, BRI
FFRILRAR U AP, AR CPU &5 —B WA R, 3 SEAN LRI
A

B 9 2 A A 4 B T 69 AF it KA AT AR ey AR B A,

A IUE 9, A THE 8 AT EMN, KEHBIAKLTHEI FEHIRK 601,
A af 4o R AL (N-1) NMFITERAE T 5 5§ — AR KA 5 69 o F #r i A7)
K Z e FIE o1, WAL E 9 T KA R de T gt —F Mot B — AR
A2 R rARILey . BEA S B RSN E A R RATIFOA R, Bk aiE:

B 701, F—AFLRBRFIE AR R T N AR TR A H
RS E R

24



10

15

20

25

WO 2017/167061 PCT/CN2017/077446
FIE 702, doRPTEF —AFILERAE R TAFICE N A3 R A ok
A0 H AT, MiFitsd R, BEEE,
FI 703, WwRITEE —AFILEAE R wATIL AT BA BB RS
G F AT R, PTAFH LR BT e A3 P4 FAHTEHRS
015 BAF FAEBAENKE, KU H BT R E BB ENB| A S —

FLA AT
KM, F— RSB ARE R AR NG F R SR EE K
SYNEER S

W RE AL R TN FT REA BB REGE A3 £,
WA R ERAR R TARIL O3t R i Tk, AL R, PATHR 702 B 4%
2,

W RF —AFLEE R AT A AT B R RSO E AT R, N
PIAALRAE R AL X FAERA B k. #f, AL ABIITY
B 703, ¥ BATA 4G N A3 P4 AT A B RS F BT FAS B EACK
A, BAATH A R H AL ENB| TS —RH AT,

BH 704, FTAEF —ATILAARFINRE R KT S BG4 ENE AT
R —RA AT

B 705, o RPTEF — A EAR R AR PTR B A IG4T RN B FT
R —FAEY, NHBAEN G P4 BT, 555 At o ek
AL BB RE.

BB 706, K E LA N A PS xFE 6 EBFE.

BB 707, 4o RATEF AR BRI PR A5 ENB Pk 5
—RHAF, Mgk T —AF AT RUATA .

R, F—AFRERAR B R T R L AT60 5 AT EANE| A LA
05— A AT
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Yo R F IR R ZE AR EANBREAEGF —RA
ARE, MBS — AR RE A EE, MIATHIR 705 F=4 3R 706,
BiZ 5§ BT RPN P4 BT . 5iEH AT EATE 6k AR
i RE, FEUSE— PR E S PTE N A PS5 A R e R B A&,

Yo R F —AFIREAE R KL F A ENB| R EAZ O F —RA AT,
W PATH IR 707, 4L T —AF Axf RUATA I,

KT EARFE#RG, KPFGE—AFILEBRESE —RAR. F—EAGTA
7). AR EAAFICEAL T G B —AFieRART AL 690 #r ok TAZ) AR A 2 Y,
WdE A EKAZ R FTARIT O B S A RS0 5 Axd S M ATEAL T, Bk, A&
R85 — AT RAZ (AT AR, 8 iE N AR &A2 69 AT ey ARie L 2,
FUR A P0G W A EIZH A FATAL, RS EAN TR I H e

AT ZmF RGP E 4-B 9 P kBl F S R R 2R A
st FAATA G A AR, BT A 10 BT E ARSI T

A 10 25 H B 4 FT 7 89 ARt AR AT AR IE R B e AAE A 5%,

AILE 10, K EHA| TR AN GFALE F $ATH EATITe 7 KA &
SR E AN R RN AT AR O R, BARARIL A T

S R 4 AT AL I 4G AT R A FRAT R ENA B 6 B AFE A A, WS S
AT % ST AR W A AL B T 6 A A B S AT AR B B

S RIEA W B AT 2 a2t R AR AT RS BT 6 B AR R A,
5 BTt R BT N A RAL T of 0438 BLAL B SEATAR R AL FE

SR G AT AL AT RN A AL eyt AL B oA ARG RS, A
st %A AR,

TRV A, VA EARIELL AT Z A A5 AT @ 3 L B AR A 69 B RN
T, ENGFHRALE TS5 S ATt Fagxd S B #HAT6) A &2 AU
TAOVEBLI, T AARSE BAR e B R F B Ut AT R A
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AT ERAFTHE X, AR E A F R T Ld EHa46]F 5 A6 5 —3t
%o SF AL FR T ERAERAFTFRGE TR, R BFR T LAX
BT B F Z3F R, R D FRE T LEERG TP AGFE O R, 3T
% CHFBFLREZAMFT SRS ZITR, FOHLP T

B 10 B, AT R I 0 ik s

T A2 B,

WER 2. AR AH stack BELET, WD S 3, TN —A%F
Ztbdm A, SR B IR 4,

I 3: 4wk buf-queve A%, BkEEB|F IR T, &N ia M buf-queue, 5%
dBaf ke B, SRR FR S, wROLBBH TR, MIGEDFIR T,
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