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(57) Abstract: Disclosed are a method and device for realizing end-to-end hardware message passing. The device includes: a mes -
sage storage, a controller, and a message input and output interface. The message storage isused for temporarily storing a message.
The controller isused for performing hardware management of a message, storing a message acquired from the message input inter -
face in the message storage and reading a message from the message storage and sending same to a message user via the message
output interface. The message input interface is directly connected to a message creator for acquiring a message created by the mes -
sage creator under the control of the controller. The message output interface is directly connected to the message user under the
control of the controller. The present invention can improve the message passing efficiency and reduce the software management

overheads.
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FAERALXFT-—HRIEEHEEAANIASENEE REQE  HEFMSE., BFE. FEAANR
HEgE O, HEGF#S RATHTEENEGSE 248K ATHTHENEASTXEE SN EERAE OR
N HEEFHEREF#SAT NESF#FSPREEEHEIHRAEEOREAEEERE  HERA
BEOD EEHEUEE ATERHSINERMT REERGERECNERNEER  HERHEQD BEEHEERE
AE RTHERHSFINESNT RESEAERHAERE, BXFXR S HEBRSEELHNRE  HEIHR
HEENITH,
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— M REGERERAN XA LT ENRE

BAREAE

KEBASKHEBEMLEM (message passing ) R ARG A E SR — 7 ig E

IWHE A H B4 (HMP, Hardware Message Passing ) BRI H iM% B

EERARNEAR REBERBER ERMNK (core ) HEHLHB KRB Z |
BRABGELHEXRBUEE . SN ABECEERXRARLEFME (share
memory ) WEH AXRIEH WE 1R, SIMNRBEZEE XG5 -1 #
ENFHBEE. XPXASANRIRITUAIAZSIRZ ANIRE R
8, MRR 2FE

—, HEKBREZENLERK XRATHENEZAFTSELAHEECEE

IAEE#SR ATHEECAEEAZTEMBREM , XHMNRAESR
FELATREEENSG BRIENLERK MAZXT2EHEWHREH @3
TEENMHR , URMELHE AR ;

ZOEERHHTEEEE RAAREFHEBAEAXREEEE 8
BEFGHEBEAINAEZEHBSETIHABHNHERAE L HEGEEN
HEREREEREZEERLEP HEMIEH UBE HEBEEZNHERESRE
A% R#

EXRERAPHRZERT  EEEAERBEN , HEFERANMKX
ANAERBEN A NXMER , B LA RAREHELEBMAE
MAOEREN XABEZE ORTHEAD WE2MB 3R, E4,
B2 RHETHY B W (Extendible core )2 BN EiERE O#THEMLEH |
SAHTER 2EM EZERBEAKL H (FIFO, First Input First Output ) B
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HEER . SHMXAEEE OET HREAMN XA ST XEENATRE : —
RELEHRLARATEN ANy EHEBERERHEERE KK ORK ; ==
R EMAFTERHAATHEHEERE HERABLIRHGEENTE L REM
D THEE R WL,

X B ARE

BETH FXEXANFTE ANETRH R RIREH HELA B X
MAEENEE NUESHEABORR HELIURHGEEENTHE

ANEEB LR B , AEXBANBERSREXHE ZHWA

AERARB T MR iREAH EREARNITEE  ZEXESIFE B
EEma. B£Hz. HERA AW L& 0O,

FMRERE®RS ATRITHEHENTEE ;

FrREEz: ATHITEENEHAFAEE FMNEERAE ORR
MEBEEF#EMAEEFM#SADR MR BEFERSFPENEEABILM
REEM EE ORESEEERAE ;

FFREERAEZED EXEHECESE ATEMRAEFASFZHNESNT ,
RO HEEGEEZMNENER ;

FrRHEm bED EXHEEARE ATEmMAEFZOHEST
MERERERMHER

FTREEM AE ORNERE master E OFMNIRZ slave O SR HE
BEBWAE ON master O  FIRAEERMAE OEEFSHEST , A E
FNARREESCNEZQNENES (LA BB AE ORN slave # OB,
TR EERMAZMOERFRFIOEHNT , UBINSFXARNEENEECNE
WE B

FriR JE B H#E O master 3 OF slave ¥ O TR E B M HiE OR
master #& OB |, TR 8 Bf HiE OEZEHFNEST  UExFNHFX@E
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EERERMHER ; S ERA HiZE ON sae Z OB |, AR E B HE
OERFFNEHET  UBWINFAQEEERAETRHRER

FAEZHBENEST LEFINLSAFTMNERUBRECNEZNEER ,
B

FFRZEHBRELIHEEMAEZE OXMESUEENRS , AKREMRER
SANFREBREENEFRXPRERIES ;

RE  CAMAEHBEIHERABZEOENMNTRBEREMEZENRE P X

FIEEEE,
FTREEHISNESNT ,  UEINSFARMNEECNEEZENEZNEER
I

FrREHBEIEEMAEZE OBERAMEABR A EETIRRNER.

FAEZRERNERT x3MAFA@MEEEAERMAERS S8 -

FARHHBEEIHEA HE ORDMEEEAENRS, RKEMRERS
MR EEFHEFBPIPEREEABEIEE M EEOREEMRE EFEA
=

BE A MARHBEETMNMREEERHEFEREEHAEIT HER
HiE ORZEIEERFERE.

FAERHBHESNT UBINAFXAOEEEAERMBEE L F -

ARG SEES R M EE CAERERAEREEERIRES , #E
TR M HiE ORMEERERAERBEHENIRSRE HBEER , &

RE FARHESBEINEH HE OB EEAE RN Bk B
ROEBEFBRBRAFR S S EMHE PRBYEHET N EH HiE 0%
EEFREEEAE .
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AEHAZRE T HHEIGEHFERECBOXILTE  ZFHEaH

EHRETERRARODRNEENERUEEVNRMNERS  HER
BN EEEFREREF#SEDY NEREFMEEEFEREFAFTNERNTE
HAAEE MR EEFHEBFIPRIER  ABIMEEERH HiE OF
BEHMNEBEREZLEENERERAE,

FRRE B A ONERE master & AFMNIRE slave E O, HFFRH
BERWAZEONRN master # OB, TABEWMAE OERBFIHEST , A=
WA RREESCEECQNENES (ZAR BB AE OR slave # O8T
R ERmAZEOERRRNESNT  AHINFTARMESCNEE R
B H B

PR H B HEE O master £ O slave E O, HFAAE B b OR
master # OB , FrAE Sf HEE OERFF[HNESNT x5 X @E
EEAERHKER ; SR EER bk ON slave ¥ O |, FTIRH B hEE
OEZFFNEFET  UKIIFTARNEBEERERAEZTREER

FAERMAZ OERZFB[HNEHNT , AEINAFAREECESE
BERMWEE , 25

FARZEFHFEELHERMAZE oREUERGBENRS , ARERBER
SR HEEEENEFXPFRERIER

HE A AAEFHRELHEHERAEOENMATRERUEENEFAKX
FREWEE

R ERmAEZEOERFRIONESNT , AW ETXNREEEGESE
BEMEE , 8%

FRZEHBFEIEERMAZ OZERMABRMEBEEIRRNERE

PRI B hiE DERHRNEHT UEIHNEFIAFERNMNEER
ELEERERE L I
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FARHBEEIHEA HE ORDMEEEAENRS KEMRERRS
MNFRERF#BFHAEDMEEABIEE M HEOREIMEREREA
=

BE  MARHBEENMNMREEEHEFEREEHAEI HER
HiE ORZEIEERERE.

FREEW B OERHENEHET  UuBINSFAFERBHEEXR
RAHEERE , 8F

FARHBEEIHE A HE OO EEERAEREBEEAIRS , HE
SRR EMm HiE ORMEERERERBEHENIRSR HBEBER |, &
EARARBERMNAREEEF#EF[ PR EEABI EEH BE OREI AR
REBERE ;

BE  AMARHFELIHESR HE ORNEESEAEENK HHNIRE
R EBEFAREBFRMAFTREEFRBHIEINEEHED EEH HE 0K
EERERERE

FEPAFMBRHN MBI REHHEARMNIA S EANEE  XAE
HHHVP XEEERESHEABRENEEERAEREN ST HRIIHMNH
EABMATBEELEEXNEERSE HUEABEHEFHBNSFR BEH A

BEWENSUEE BANEEETEXNEEREIESFNHARNEE .
URHRABESGHE  FXANEEEEHESWEHRBFIRTH , H I
PEFR BETHN HENRGABHEENASE . Hit , X BEBES
HEERMHOAE HBIHBRHEEENTH.

Bt B 3% B3
B1AAARARPRAEFHEANEECANEA NI FXTRE
B2 NOAREARPTESEEE ARTHEHEARNEFA T STATE



WO 2013/097397 PCT/CN2012/075465

B3 NAERAPESIEEE O#RTHEACAMNEA XA A RER

B4 RNARAXEH P HVP NEH XA AFXANTER ;
A5 AAKAXEH FHIP FENEAREWNTIER ;
e NARAXBEH -—B—XN-—NERANRIN HFEHESEBNTR

= ;

B 7 AARRAIBH B —X —MNE X% B w4 8 SE R
A ;

B8 AXRKPAIBA=ZM—XN—ETETRANRIRESH EEELMNT
= ;

B o AARKXPAIEAOH —XN—EMNRANRKIHESF ESELEHNOT
BB,
B & Khe 5 X

THZEWMBEMEFA NEHAXNARBANRRGTRE-—SHEAER.

TAEAXHHREN—FF HMP WEH A FXANTIER WEIFTR
HMP 3% B/\EJ T I AEEL ST (Functon Module ), AUAEHM TR EL T 2
BB EEZME ; AW EELE TA LR coe, A AREH MESH
(accelerator ). BHEE ., IAXATNEATF LSRN EERA T H R &E
B THERER,

AURUARADEE Tz AN ERERB HMP XELHWME 5 IR,
TE OFE  HETFMEE (storage ), EHIZF (controller ), JH B A M b
O (nterface ). HH , HEFMRI B THITHENEEF. £2485% AT
RITEHENEHAARNEE  FMNEERMABE ORBMNEREHEEEEM®
FP ONEEFHBPERNEEAEI HE M EE R AL ERERE,
HERMAEZED GBS #NEOA), BEEEHECESE ATERGHSEN
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BHET LUEFIHINFARBELAUEECN RN EL, HEW HE Q0
(NN Es5 PWEOB), EEXEHERERE ATEZHASFIOEZHT  oux
RTINS REEEERAERBEER.,

REN  HERAAEZEONEEA HEOTUREEEMRNEIRZ
(master ) # OHMIZEE (slave ) F O , H P master # OFE L B 7 #
g515 Al (DMA , Direct Memory Access ) TheE., EHEBIEE T B kK £
HER , HEW A Ou master XH ; B , W slave & OKH . &£ 8 B8
W& T BE BEREH 26T , B B8 HE OB master KB ; FN , M slave ¥
OKH ., # AP TR, TUARREEZE D BT UR BENE D, B4R
EXGREERI

ERMEYW ,HEEMAE O LA master ## OX slave F O, HH WA
EORN master OK , HEERMAZE OERHSNEST , LEHHARRK
BEEMEEVUNENEE B HEMAE O slave # O ,HEWMAE QD
ERHBHERFT UEINFXRBEERCUERENENER ;

H B HE OB AR master # OH slave £ 0O, LH S5 HiE OX
master # OB , HE%W L OERHBNEFNT  wExFHs X6 HEERE
AEREEE  YEERM HE ON slave # O, HEM B OEEFISEY
BHT A sXnEEERERMER.

HERHVP EEXTNHRINREF HERAANE EETE F 245
BIEERMAZ ORRNEENEECAEZEQENER A RMWERY
FEHER#ST NEREHEHEFHFBPINEERTEAFTRNEE ;N
HEFHSBEPRIESE  HBEIHERER HEE O EMMNERERELAEEMN
HEERE,

HEM AE OF LA master # AR slave A, HHEWMAE OR
master # OB , HEWAE OERHBHEHNT AEXTFHNFARMER
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BERECNEMNEERS  SEHERMAE O slave #Z O , BEREWM A DEZEH
FHEFT UABEINAFARDNEE RN EENENEE ;

B W OW A LR master # O slave ## O, HH MW HiE OR
master # OB , HEW HE OERFFZNEHET  UEXEFHNFRAM@EERE
AERMER , YEEM HE O slave £ O ,EEW HE OERHSEN
2HT sz sXmEEEAERMEEER

Ho  EERMAE OEZRFFINEST , AETFIHNHFRAREELLE
EOEMER , 28 .

RPEHAFELIHERAZE RN EECMEENRS , HEKBERSNEER
PEENEPXPRIEE ;

RE  CBEHFEIEERAE OENNEREAEZENE P X PIRIUHE

Gy

HEMABROEZRFINENT U HINAT AR EEWEECE
MEE 8 BHRE3 ERRABENBEBRERAEETIRRNER..

HEW HE DERHENEHT Uz NAFAFEMNEELRES
HEERZE , a2

EHHFBEIEER HE ORDNBERERAENRS KERSNEER
EPERNHEABIER R HE OREIHEERE ;

HE BEAHAFZ[ENNEEFRFPERNEEABELEEH HIE OX
ERHEERE,

HEW hE OEEHENEET UBHaIN AR EMBNBEERIES
HEERE , 28

ERRETER M HE AR ESEERAERAEENAIRES  AEIH
ER HE ORBEREAERFEREEAIRSR HNRE R , MB\EBERFER
MNEBERFHESBRPEREEABIY EEH U OREHEERE ;
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3E  EHFBEIHEMEE ORBEEEAEENR HWRBER |
KEZRFRNEEE#HSPENEEAEI EE M EE DR X EEFEH
%,

THZSRBESMRANHMP REBESEW HEES B4 KGN AKX B MR
HRESERRR A EN Rt —SFEAER,

KXEBATUBREETELS FEAEREAN N - /LM A Kk
FX  UKEe~9 iR HPFLAAMETRHNFEAR RELEMNRE |, Function
Module 0 (ZhEE&E Tt 0, KREX HEBIZEE |, Function Module 1 (ZHEEE T 1)
REBEBEFEAE ,"'m RIKEFEE OTAR master, "s" X RHERE OF
AR slave, master B HEZHMMAKEE ,slave B HEEMNEZERON
. BN KK PXHEG PHIEECEE RN EEMEAETURE SR Function
Module, %0 :core. EHME=R., SHEF,

ME e PR, NKBEHEEA—RER—X — M EE X W B R E 4
HEER HAiHwP REMNEERMAE Ol slave # AXZHN (WHE6
HEFREOMP B sEZEOBRAEERAE O), HEH B OB master
BEOXXI WwEe AMPI WmiEORANEEREE D), HEERAW
e ETE IF

S B8 601, HEBIE#E (Function Module 0 )FF €2 Y H B E#E & & HVP
KENHEHERMAE Dinterface A (BB 6 A MPI B9 s 0O )

AXEhlh  HEGEBER HEARABNARAEE HEIPFUENEER
EE XA HVUP REWEE W AR O,

HER 602, interface A FF W EI B H B 4& 4 HMP 3 & RY controller

S B 603, HMP 3 E ) controller B E7F A HMP 3EEMH buffer (#&
WX )2k memory (FfE2E )\ BIHERM#EE K RAN4PEEH.

$E 604, HMP X BB controller BT interface B FKEUHEF A&
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( Function Module 1) BY#ENIFES | K L R E A BFM buffer = memory HE H

HE  HEEREE (tmer ) KIREA BFM buffer X memory B HIE R ;
SHEIES interfface B (BB 6 AMPI FImiZE O ), AR

HER 605, HVP X B W H B i Ointerfface B BIFEHE AMUF HR
KA HEERE.

WME 7 AR, ARBANRKES —2HR—X —MANE XY Iw 2 w58 4
HEZH HAPHVP KEMNEEBWAE Ol slave EOXKKXH WHE7 H
MPI REM M sE DA EERAE O), HERW HE OW L slave & OX
XY ME7 HAMPI REMMsEORAEEREED ) EEEEAROR
BIEE aHE

S 701, HE B E#E (Function Module 0 )5 €l 2 i E B BE1E 3% & HVP
KEMWHEEWALE Ointerface A (BB 7 #FMPI REM B sE O )

AEEflh  HECEERBEELANAREE HEIFFOUEMNEER
EEEE HMP EEMHERWAE O,

HER 702, interface A I I E K E B4Z 4 HMP 3R B A controller

HER 703, HVMP EEHM controller fFEHEF A HVUP EEM buffer I
memory, [EBT 4P BIE 5 o

B 704, HEMEHE (Functon Module 1) B interfface B ( BNE 7
B MPI RNEMIE s$Z O) RIKRECEERAIR A, 5L REM B REE &
HEHEFEAZERE ERREMBFRIE 2,

SR 705, HEFEAZEES HVP EE B EH B 1% O interface B HEH
HE

HER 706, HMP EE M interface B ¥R & RE 4 controller

S 707, HUP % E /) controller M buffer = memory EEUE B HIEH

interface B, REIRT4HFEEHE BECHEAFA X H,
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HER 708, HMP % E R interface B ¥ controller & # B H BIE B4 H B
EAE.

ME 8 IR, ARBEHEREH —RER —X — E EE X iR B iR E 4
HEZRH HAP HVMP EEMNEEBAE DL master ¥ OXXEIW WHE 8
FMPI REM K m#E OBMAERRAE O), HEH HiEE OH M master ##
O% XMW B8 HMPI REMH mBEBOBREERAEOD ) HESR
HOARREETE OfF .

$ER 801, SHEBIEE (Function Module 0) FEIEZMWEHELEE BCW
BHXP,

$EBR 802, HMP % EBiE X interface A (EIE 8 F MPI REM B mE O )
REEEUEENRS KEREASNEERUNEERERER L LER
BREMNRKREMASNESQEZEREREE HEMEMNEBES HUP &
iE Y controller .

HER 803, HVMP EEM controller FHHEFA HVP EEM buffer =
memory, B4 EEH

HER 804, HMP X EM controller B3 interfface B IREUEEE A&
( Function Module 1) KV 5IRES, #k bk RE M Bt M buffer =% memory EX H
HE  HERFEER (timer ) KIREM BIM buffer 3L memory HR HIE E ; H
BIA4 interface B (BIE 8 FMPI AEM MBI m#E O ), FEFiREH

HER 805, HMP EKE M H B L O interface B BFE#E QMM EE
RAHBEAE.

M9 IR, AKBEHERA —RER—X —ENE X B9 B R E 4
HERH HAPHVMP EEMNEEB AL DB master 3 OXZIW WHE 9
FMPI B9 miE OBIREEMAE O), BEH HiE O U slave # AR EZH
(B9 FMPI WsiE DEIAEERAE D \ EHEAANRETE QF .
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S 001, HEBIEE (Functon Module 0) FRIEWHEELEE BECH
BHXH,

B 902, HUP X EBEX interface A (BIE 9 A MPI M9 m # 0O )IRE
HEAEENRS AUREMEMNESCNEERERESE K RERBE
RSRREMENEERBEERERELE M E A EHEESA HUP EEH
controller .

HER 903, HMP EEM controller FEEFA HVP KEHR buffer I
memory, [E B4 B84t

HER 904, HEME A& (Function Module 1) B interface B ( ENE 9
FMPI M s#E O) RIRBUEEBIPRE | I REMNREE R , REH
B AERE R REMNREE B

HER 005, HEEAEEY HVP X E K E S L O interface B X
HE

FHER 906, HMP % E M interface B FiEiF R IX 4 controller

=
SER 907, HVP & &
interface B, EN4EFIREHE BESHEF X F,
8% 908, HMP R EH interface B HEERBESHEFERE
LERR  MAXKPANRERESTME , HIEATREXRKHABR

38 B o

B controller M buffer B memory EHUEH B H XS
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RAME R
1. —HHIAFEGESECANIUNRE  ZFEESE . HEFEM@SR.
BEHE. HEmAMNE HiE O,
FIREEF#ES RTHRITEENER ;
FridiEdle: RATHOTHEENEA4ALTAERE FMNEERAE ORW
MESFRREMABERFREY MNAMREEF#EBPEMEEHFBIHN
RHBR HEORESEHEERE ;
FRREEmAED EEXEESUEE ATEMAREZHRSZNEZST ,
KRB EEREEQEMNEER ;
FRREER HED EXEHEERAE RTEMREFBF[OEZEST ,
EEEERAERMEE
2. RERMNER 1 AR KREFAEREHWAIIARE Hb,
BROEEMAE ORNEIRE master 3 OFMNIRE slave 8 O, HFTRH
ERWAEON master O , FIREERMAEZ OERHSENEST 0 =x
FHNAARBMERCEECNENEE SR E R AE OR slave # OB,
FIRBRmAE OEZRFB[NESNT U BKINFARNES N EERE
BYH B

R OH B M O master # O slave # O, YA E S5 HiE OX
master # OB |, FIREEM HiE DERHENEHNT , nxah X @HE
EEAERMEE ; MR EEMH HiE ON slave # O |, TR B B HiE
OEZRHEHFZNEET IV A EEERERHEEER

3. BENFMNER 2R R REH EEEARANIANEKE HAF , R
EEHBOEHT O AETINLTXRPERUNEEVNENER , 28

FrREFREIEERAE ORREREAEENRS , HHREMER
SR EECEENEAFAXFRIEER ;
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BE A G MARHEESIHERMABEOENNAERNRENEFK
FiREE B

4, BERFER 2R GIRESHA HECANIAEKE Ho K MR
EEHNBOZEAT  UHIN SRR EECNERECVNENERE | 5

FAEHSEEIERRM AR OB BAMRAER A BE TR RN ELR,

5. RERMER 2AMARBIRE4HEABMOIANEE Hb , Ak
ERAEAFZNEST AxINF A EEEAERHEEE | 28 -

ARG RETEER HE ORBCEEEAZFNRS, KBAMRERRS
MR EEFHBPIPENEEAEIHEAEE ORRXIAMAERER
=

BE A G MARHEEENMNFMREEF#HFBPIERHEXET K EHE
HE ORZEIHEEERE,

6. BRERMER 2AMABINRE4 HEABMNIANEE Hb , Ak
ERAFZNEST  UAEINFXAMEELAERHEEE | 28 -

AR HEEIHEMmEE DO HEFEAERMEERRIRS , HE
BAEREER HE ORREEEAEREEERIR SR HOEER |, &K
EARARBERMNAMREEEFHEF[ PR EEABI RS HE OREH AR
REHEREAE ;

BE A AARHBREIHER HEORREEFEAEEN X HNIRE

s,

B

R OKBEARRBERMNMRBEEFHESFEPEMEEABLE S A LE 0K
EERRBEEEAE
7. " MHEINREHAERECRBOXIGTE  ZHEBHE
EHRELIEEMAEZE ORNEENEFEURZEUNRENER L HFR
BN EEEFREREFHEDY NERMEMEEEFEM A PN HEENMTE
HAXNEE MR BEFHSEPEDMER  FEIMAEE BA B OF
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EHMEEREAEENEHEEAE,
8. RENMNER 7R BINRBEH EEAWHNEINEE HA

ROHERAE OANEIRE master #H# ORMIRE slave ## O |, HFT ik JH
B A ON master & O , ATAERM AR OEZFF[NEHNT , U x
FNARARBEECNEEZEQNENEE (LR E B A OX slave # O8Y
FTAEERMAZE O ERHBINEST , UEINFARBEECNEE O E
ME B ;

R OH B M O master # O slave # O, YA E S5 HiE OX
master # OB |, FIREEM HiE DERHENEHT , nxah WX @HE
EEAERMEE ; MR EEMH HiE ON slave # O |, TR B B HiE
OEZRHEHBFZNEET UK INFXOEEERERHEEER

9. RENAMNER SRR IEH EEABMHNIIAEZE , HP |, ATk
HERMAZ OERFHBENEHET UEFHNFIAREESNEEQNRNE
2, 8%

FrREFREIEERMAE o RRERAMEBEEFNRS , HiRFEMER
SR EECEENEAFAXFRIEER ;

RE A FAEHFIEIEHERAEOENMNAMRERAUEZEENREAKX
RIEWEERE,

BRENFMER s IR R REHEEEMMNZIEE  Hd M
REEMAZ OZTEFENESTT , UEFINF AR EECNEECUEN
HE , 2%

AR HREIHERAZE OBERMRAERAUEE T A RNER.

EBRERFMER 8 AR IREG4 EEEABMMOKIALE HAP
REEW BEOERFSNESET  UEINSF AT RN EELELHE
BERAE , @8 :
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ARG RETEER HE ORBCEEEAZEFNRS  KBAREARS
MR EEFHBPIPENEEAEIHE A EE ORRXIAMAERER
=

BE A G MARHEEENNFMREEF#HBPIERHEEXED K EWE
HE ORZEIHEEERE,

12, RENFMNER s FRGKINHEF HREMOIIAGE HA , AR
REEW HE OEZRHENEET AN XFERMWERRESRH
EERAE , 8% .

ARG RESIHER HE DO EEEAERMEEENIRS , B
BAAREER HE ORRNEEEAEREEERIR AR HOEER |, K
EARRBERMNAREEE#EF[ PR EEABI RS BE OREH AR
BEEARAE ;

BE A AARHBEIHER HEORREEFEAEEN X HNIRE

7 H

R OKBEARRBERMNMBRBEEFHESFEPEMEEABLE S A LE 0K
EERRBEEEAE
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