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der & supplier EWICHELAS C k>, EHEh 3,
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Abstract

This paper describes the main part of the Massively Parallel Example-Based Translation: it
is a massively parallel example-based parsing that produces some parse trees for the given input
sentence by utilizing examples, i.e. parsed trees. In the proposed model, which called demander-
supplier model, each node of examples (parsed trees) is an agent. A supplier is a node that can
supply a tree for a subsequence of the given input sentence, and a demander is a node that requires
a tree for constructing a larger tree. The parsing is implemented by the comunications between

demanders and supplyers.
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1 ZL®Iic

ERIC X 3 Translation by Analogy D% [2] &. ZRICH % F+ 20 [7][4][5][3][6] w X b FHARHIE BT
BACFAT 3 0 LI X > TERBIREAEH LIS Lol w3 X[ apERE o005 5, EFICET (HR
(Example-Based Transation, EBT) 2321 T3 5, :

DIREIC X »Cy ZH0MBEOHERD 22, EBT R, B IE, BT0oX s Ak ifo AT XML n5C
LHTE D,

o KEOER (BERE) 2807 — & <— X%V L, ;

o F— & X—AFOBRALBIIFIAT 5 c tick - T, BEREEHT 3,
zhick > <BL N 3RADFIRI.

e HIIELEE LAVWDT, Y RT LOWME - BRIEHTH 5.
TH Y Rl

o HHF — & <~ ROREK L HBERE (best match) KRR RBBHETD 5,

THbo
CORER IR GHIRERER) T3 20, 4%, EBT oUFULEF LIED 2 088D 5. T OWMEE: - il
LEHETH 3 L HEHRE LS. TOMHR,

o F—AR—ZDBRICDNTR, WIHELBHBENBRSTHS 5.
o HESRRA 2 OBFRFICHRE N T 30T, SigTEEEIFRICHEW T3 2 E L b5,

AT, BIZE, 46503 L < v 585 ISERBIEHR (Massively Parallel Example-Based Translation, MPEB'T)
DE IO E R 2B OETE IO WTR 5, 51 HCk. EROREK & REBE L BAETHET 2 c &2 HIFT .
DE Y, XM E R YL BUFISEFATREITH 5,

2.1 FERE v
i ~EMEELTO X5 ICBET 30
1. AT EREMOFTH (RHEE) OREBEX bh T 5o

2. FEOMEEFIICH LT, ZUABIIKE KD 3, ZOFITARE., BEXE BIHORAZ L5k 35
ANEBADHEE LA DD)5] & LTEET 30

3. ORI LELLND b OOIHCHIREZWIT S X5 IKT 3, 0%y, BERUE BRATE Tl ER
T 5o

2.0, BEER, ThAbb, EFlk X0 X5 KHiaSbeTHVELZIET S C &1k, EFARBROLNIAD 7 8
i 5, fic, M EREEEFFCBREL w55, FEER, BFUEBORRBIEAAN-FTEI0TH B, 3.
s UL BT B HEZEQTL L EL T E v, 2% 0, BEMNOREC LB AT, Wl TR, T%
BROXESS (HRMICEZS A-TLES XS5KLES) EwsCEThd, ThEHBTI L LLL-T, B3
WHNULLL EDFIRE BT X 5 LERDLIOTD B,
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2.2 Hit

EHORX =Y —%FELTNWC S, hF. LT, EED 2. FdkBHBL, 3. 1. —B# LT3 3,
T, S (RTH) L2 b Cc L RFID AR LTBL 5o T T TR, THIE LT, WOURYER (AUklis) %
AT 3 UTFH%ERE S5

(Fraar7e 1] [iFeTi 2)
st SH
N N
NP} VP; NP2 VP?
| N\ - N
PRON} Vi NP} PRON% Vi NP2

PN | AN

he eats DET} Ni she buys DET? N3

an ap|ple an oraL ge

R, LT, & — P b bBEFIX. FVAES YR L. TRFR. BIN0 ) — FES¥&HT b0
L35,

Ric, X5 BFRICESWCATIHEEF RT3 2 L, YOX 52t 3FURIT 22 WLMCL LS %
hid, BHREIORIERAREZMYIEY LT, ADBEFCHT 3ESURTAEES LW L e THB, 2T, D
X5 aBIVEEb o LT T e o C e BHEI RS, C TR, HBMEAEIRET S (D) KAiig%:. 2o
BOXEAFITY EAULENF IV EHOMNOBEERETHIAMECHEMAB L RAFT KL X5

ED XS AEECIL > T,

He eats an orange.

EBANEFITBC e 2ELLIS, B LTk, BT0X 5 2RBELbRBC LICh B, ?

B S
i’
NP} VP} NP} VP!
PRON} Vi NP} PRON} Vi NP} « NP2
he eats  DET} N}« N2 he eats  DET? N2
an orange an orange

e, BRINIMRICOWTERL X5,
N « N2
NP} «~ NP2
e, REOEMOE AL, TOHBTOMENATIES ¥ bW E S R TH Y, ANk 3K
EL DB, TCCETREZ L AMERLEE LTWAHiRTHB, DX ) hFiADC L% demander
LIRFE 5, Mic, RENOFATOEIAZ, COMMATOMERATIL 5 BELAMATH Y, demander 2> HDHE
RICE L KRB IHACE iR TH B, TOXS RfiROT L%, supplier LFFE S,
TDX5KFEL DL, FPHX. demander 22bDTLRICIF LTy supplier BWEX 5 e KL > TEBTEDL EEL
bhd, Thbb, 7TATY X4,

MR, TATY XAREIPTVESS v S HICK > TR L k. MhoREbE. Pix . KR oMt LTd, BtoTra
PXA%EXDICERTED, THICOWTI, 4.2 TR<%5,
2rfic b nohEL LN S,
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1. demander %3k 3,
2. supplier ¥3k¥% %,
3. demander & supplier ¥ 2%<,

DI o0HEEELNET I o

¥, FROZLHIZ. BT =2 MERIEFALEWT WS, Thb b, demander # supplier X, HILH
iR 2 AT V=7 P ELTEL, BRELZNICHT3I0ER, Ay - VlBLLTELD LI LTS
Bo UTOTATY XATly WA T V=7 MERETARRFIRE T 50

3 TASURLDOEE

BGiOBRIC X 5T, TATY X4, 1) demander 35K 5, 2) supplier 3K 5. 3) demander & supplier
FoRS, DIVOHEEEIANEI T Litbhoke AT, 2),1),3) DIIFTC R LOHEDOEEERT

3.1 Supplier 2k 5

Supplier & ik, % DA TFOMENATI L 5 L BE LAMIMTS Y, demander 2 b DBBRICH X, A&
BCEBHATH D, TS ERMAR. BHEEROELF T, BHCRD BT LBTE S,

MHEMEACERY . AJIBEEFICE ¥ h 3 BERICHIT S 5 8 m 2 IS LT 5.

L REBEEMERIEA : DIHIHCE AT, TOMIROLETOFHIMISIREEILL T Y. ThalUFH
Mok b, BB EMIEHEET 5.

T, TEgEdb]) & Liaolk, #o, skl 2w AR 30T, thioReWilicd 3%
DCHBo Eh. THFEHHL &1k, 2OMATORKEOTEDM U, AHKEEFIORAFI & Ao T Thilis
LEWEWSHIFTHE, CDXS K2 ODEHILHRIC X > THRIEHEIL L M5 % supplier £33, (HL. 8
Sk, supplier 2LV, )

FIRORHTH & ANCH L TB LR BRRELTICRT . ™ $3T b AMimist, ML L MR TH 5.

[fpien 1] [Pt 2]
s} s?
NP} VP! NP2 VP}
|
**PRON} **vi NP} PRON3 V2 **NP2
| | N | RN
**he **cats  **DET} N} she buys  °*DET? °°N3
l
**an apple ?*an **orange

3.2 Demander 2R3

wic., demander #3R» 3 k% #E4 X 5. Demander tid, ZOHIATOMERATIL 5 L GbARVES 2
BETH Y AT EFFAREVES B ICit, TCRETRES L5 B LTE LTV iHTH 3,

EROBICI. NL 4 NPL 28 demander & &> CTIELWHIATH 5—FH. NP3 # PRON ® Vi, Ebbhiwv
5 & demander KIZA>TELL BVHIATH B, COLS5ERNE DI SKLTHEATREIVWTSES S50 %
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DELR, B, COXSRKHNBD 01 X ELNE, BOTLHLIICR S, FlIAE. VIKEELXS &
. TOHMEFRERL Ll Brh v L, Z2OMiEToME. T4hbb, B)F buys . £ OBl R IT, &
bEEE (LM E)BETHI0LTH D, EEABSETEERAS LV, FTHOR WSS LT EWRL 5708, B2
AR R CTIREERARE VWL E L bR B,

Dl EOBRICH > Ty T (head) &\ 5 BEREIHBRAD 5,

B BHIA (B BTy ~FrhD & % 3 THIAE 2 OB A O TN (head) &0F8,

BUSAMRTHAL L o LaEH AR VS, TOFHASENCERRCE 2. 25 TAVEER. Do LHR
WA oA SEERTH 20 2B Bt LS, BT, HEHERL ML V1,2 257+, &
33\ Eg’:ﬁsﬁ\ f}“lﬂ‘%i?;. 'cﬁ'\”j-o ifC\ ?‘%)ﬁi;loa’%éﬂ\ %%?Zbo

[FaroH 1] (sl 2]
s st
NP3 »VP} NF} AVP2
1 1 1 l 5
PRON} nVi NP} ' PRON? A% NP2
he eats  DET}  ,Ni she buys  DET? aN2
an apple an orange

EEMBEEIL L AR T oMER. AJBMEFICST 2 TR LR T 2 B2 R LAY 5%, T, Ch
FRT D, BIEHELE »IRBEEAL X 5. BEELE. BFo X5 2flllcRmifT 5.

EABBHBHEIRA : B IHIRICE VT, TOTIRTD 5 THADIMRTEEL, Xk, BiEbL ek
biE. HOBHEEEELT 5.

CORER BT 1,2 R, LT X 5Kk b, SEEEEL s, * o#d,

[Femrn 1) [Pl 2]
s} s
/
**NP} VP! NP2 A VP?
**PRON3 A NP: PRON? aV3 **NP2
**he **eats  **DET}  ,N} she buys  **DET? "W N3
**an apple **an “*orange

PlLEOUE %<, demander 2B T X 5 IKET 3,

TEREERESHRAY : b 2HESHETEL. ik, SBFEELAA LI, 200 FMis0 5 b, ¥HE
WEBRL DR TOTHIA% demander &5 3%,

 DRIAEBRT BT
o TEIFAIFEEILLTWEEESOR, TERTRBS B0 R T2,

o EEMHEROHR L L,
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tnsretds,
zoficik. NP3, NP}, DETZ #5 demander & % 3,

3.3 Demander & Supplier 224 <

FROTATY XA E 5T, demander % supplier & A BHiSEHE . HHXES S RoTwBE L LEH->TWS
BRI Bo BRX iP5k, demander & supplier 25482 L - T, supplier 7 & demander ~AKiE % {35 2
B TH B, —H, KEEHIHEE N3 L, Hich b demander BHFEEAL LA XS IKEMS c it k- T, %I,
EREREEHEERGRAIC X o < STl

Demander & supplier #2% HER., $01rDFEFHBELDOILD,

331 Jo—FF+R b

L BRAFER. demander HETOMIACKRBECTRE T v —FE Y A T B LI HETH B, ToRER
0 7 ffi % supplier TH 388 1E. demander IKARKIER AL T 5 TAVEAIE, demander %A L T < (%
iC, supplier 7% - 72881, demander KARZ R T 2, ) C DHEE—TFUMTH 525, WEERFPRICE->T
LESES S5,

3.3.2 B

Demander & supplier 0% {Zedic, BHEZFIMT 255 %, Demander TWRIC, Bk E &AL, sup-
plier tk, BHATE ZRIEETHE R, CoOBKEZEL T, supplier 25 demander ~DARIEOZ T L % 17
5, MEE, CORKRICAy t—VHMFT 220w ATH 5, BREIRGERSC MBI LcI-T. &
ZEUEFC OBE R EMTE S EELOLNEMN, FDL bR REI LT 35, ERIC X > THELD 30T D
%o
3.3.3 Y¥VY—3 A

BL AL AR, demander(BR A v 2 — ) & supplier(HH@ A » £ — V) ¥ RN LMY ¥ -7 X ETED
EBHWTH 5o HAMICHE, ‘

1. demander (X ZOFERCOREXADE LT, FEHFEBLANOY Y —F X% E~B 35,
2. supplier X, ZOXTWOMIBEEFADL LT, EHFEBLABDLY Y —~TF R L~ 5B,
3. B Dod otk kT AHT, supplier 2»5 demmander ~AREEEF 8T 2,

COHET, BENAY Y —F ADOHEERFIAT V=22 F EFHIE, Ay - VoHifolEn, BTk, %
7. demander & supplier DEBEERLIT VB XY REEDOFZE L HFEL Fabhd, chitkoT, T3
EEBRLADOFBEVELHIIENE S e, —HRHATE XS TH 5,

4 BREHmsT

4.1 BER

Eigo T AT Y X A% Sequent £ Allegro CLiP CSEBI L., B2 HERT 3% 2 Th> T3, {HL, EEoD
Tu I LTH,

SEEME FA~UB L LI o TITFEMC T
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Structure sharing ¥ Lo Thb b, EHF —~F <— 2P icik, &L BIUAMER 1 2 U2HEL TV,

BEEBEWNT 20, X EELET -2 0ZTELEfTRoTnd,

o demander & supplier % 0% C¥5yik. B EBWB3HEER->T 5,

Biroftic, BB EFHAZHRLAZBTHL TR 5.

B OBIR LFADINC O WCHBICHE T %0, T, BRRLAR LR, BTOT L ZEHT 5,

X X;
AN VAN
hXj Y Y hXj

HRENDHIGRTD D, EREBFATD 5. 0% Y, AD X5 REESD - B (X, X; 1. FIUIHERIEST
BBCEERT) Ye RHIR - ATREAKIE L% 4. RBICK, Xi o X; OFBE LTRBLTLERS L)
TAF4T7CH5,

R OSETH R R 1R T

4.2 BERYRIB/EDORE

BIEiO T A=Y XAk, AEEHREE LT vwiedt, MBT2[5] CHA L ARG b 320 s (ORRE) kkfLTd,
FERE R B CERETMETCH 5, 0% 0., AMEDHGLFL X 5. demander & supplier #3kH, T b¥ okl
FHrrELhiE v, coXklk, BTogllcsLbh b,

MRBEMACER « ATIMEEFIICE & 1 3 MERICHIGT 5 [ & S5TE LS 2,

P AREAEMERER  HOESSERHELTE D, 2o, £ COTHIASHIEEILL . TR
e e h b, BOHE 2GS %, (= supplier)

L ABGEEMERRA - 2L

FREERSEL : H3EUEAEEEEL 2 & b, £ OfiAOTHis% demander &3 %,

4.3 RER

BEEclc, RISEE QU) 0 2. ¥ BE7 VT T30 B TELEEL TS, 4%k, FEHRED 3. Z\niic
L7V T anififithoTl 30 CCCHEICA 2D, demander & supplier ¥ 20RECHTH 5, 0%
b, BESE03. 227V 7T54a0cR. RO XS5 AHEHEFHATLEED S,

B0 LBREINDE L0 L OMOEKNB A0S, TOBEBICHET 2HE (T42bDb, de-
mander & supplier 2842 5 e 50> D IG[E]) KRB E N D T 2o

B Y — 9 2R FIFAT 2R, chied T 3 1 DoRECHED N, THERELRNED S,

B OBAEDE & B LS SIENHE LAtk oCl, ChEREF 30, 2k ) EECHS 205
bDTHB. 0k b, EREFBRICHACE 2, 20EFF+HK THE] LT3 5ERD D, HRAE
LR CERT B ADCE, EOEFEERNCERLTWATREALEVED S, LWHELTHD. L0
ELT, T XsaREELTNS,

L BB ORIFEIRIR. SRS L T L HTE D,
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(parse ’(she eats the apple on the table) ’s)
Parsing Start ...

Bottom Up Activation Start ...

#<WORD:SHE> is strongly activated for [0-1].

#<SNODE: 16:PRON> is strongly activated for [0-1].

#<SNODE:15:NP> is weakly activated.
B<SNODE:15:NP> is strongly activated for [0-1].
#<WORD:EATS> is strongly activated for [1-2].
#<SNODE:5:V> is strongly activated for [1-2].
#<SNODE:4:VP> is weakly activated.

#<SNODE:1:S> is weakly activated.

#<HORD:THE> is strongly activated for [2-3].
#<SNODE:21:DET> is strongly activated for [2-3].
#<WORD:APPLE> is strongly activated for [3-4].
#<SNODE:8:N> is strongly activated for [3-4].
#<SNODE:6:NP> is weakly activated.
#<SNODE:6:NP> is strongly activated for [2-4].
#<SNODE:4:VP> is strongly activated for [i-4].
#<SNODE:1:5> is strongly activated for [0~4].
#<WORD:0N> is strongly activated for [4-5].
#<SNODE:24:P> is strongly activated for [4-5].
#<SNODE:23:PP> is weakly activated.

#<WORD:THE> is strongly activated for [5-6].
#<SNODE:21:DET> is strongly activated for. [5-6].
#<WORD:TABLE> is strongly activated for [6-7].
" #<SNODE:26:N> is strongly activated for [6-7].
#<SNODE:25:NP> is weakly activated.
#<SHODE:25:NP> is strongly activated for [56-7].
#<SNODE:23:PP> is strongly activated for [4-7].
#<SNODE:19:NP> is strongly activated for [2-7].
#<SNODE:4:VP> is strongly activated for [1-7].
#<SNODE:1:5> is strongly activated for [0-7].

e L, To 3 Xofii% 7 — 2 <—Ricffo T3,

1. He eats an apple.
2. He buys an orange.

3. She ate the banana on the table.

3C1(1:8) @ he(2:NP) % she(15:NP) CE & #i%, an apple(6:NP) % the banana on the table(19:NP) ¢ X#% ., the ba-
nana(20:NP) % an apple(6:NP) CilE&#¥ %, an(7:DET) % the(21:DET) CR AL 3 C L IC X o T ANTKEKT 3 A

PREoTW S,

Top Down Process Start ...
OUTPUT = ((S)
((NP)
((PRON) (SHE)))
((vp)
(V) (EATS))
((8P)
((NP)
((DET) (THE))
((N) (APPLE)))
((PP)
(@) (o)
((NP)
((DET) (THE))
((¥) (TABLE)))))))
MEXPR - = (#<SKODE:1:S>
(REPLACE #<SNODE:2:NP>
(#<SNODE:15:NP>))
(REPLACE #<SNODE:6:NP>
(#<SNODE:19:NP>
(REPLACE #<SNODE:20:NP>
(#<SNODE: 6: NP>
(REPLACE #<SNODE:7:DET>
(#<SNODE:21:DET>)))))))

B 1: BT
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1. FRFlicT L, CHEAABE L R, EHOHLELFETRBEYEAT 3,
2. B 2BfE0Y Y —F2ckhl, BWRNBEICHTEY Yy —F2%BAT %,
3. WHNCIRE LA SOEMRE D by 2 RICHINT 5 EkeviE /b3 3.

4. TEHAL L Z2FEBRAVEE (supplier) & R Ty 2 AV (demander) % &V — 9 2 B e b4, BIENES
HREET 50

2% D, NEMEKEREERO LA EEEBHO X 5 ARECEUNY. HECEE LD >, HIENcTiveEx ¢
3530 THB% LIS RT—FF I F o BT CERIE., SURMASESE I ANS C EBTMETH S 5,
5 byl

ARCR, EWFISEFAITIEER £ KHT 2 A D BE L, BHFIEFRFHTO 7 A2 Y X AQEEID WTR~ 7o
S%oFtE & LT,

o MIEATIR~ . SOPBRRICH T 5, S0k, B0k, SURSEOETOTHEFIF L 7@ I Fkic
DT, BETRHED B,

o 7u &4 T eHFley v ECEET B,

¥ EHTWLTFETH B,
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