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Abstract As one of research focuses of natural language processing, syntactic analysis has received much attention. Ai-
ming at low efficiency and mediocre accuracy of current syntactic analysis methods, we investigated a parallel method of
Chinese syntactic analysis on the cloud computing platform with the advantage of the computing power of cloud compu-
ting. We realized the parallel Chinese syntactic analysis on the built Hadoop cloud computing test platform with open

corpus and source parser. Both experimental results and theoretical analysis confirm the feasibility, effectiveness and

stability of the proposed method of parallel parsing based on Hadoop platform.

Keywords Cloud computing, Hadoop, Parallellism, Syntactic analysis

1 3l5

BHRALIEA DK, A FH R ALSEBE B AR1E = B 0
WAL FFBEHTE R T — R EIE S . FER
A BAREF B THWER MR, iThOTEz
[E] B 23 4% X SCH B ARIE = AL B o B AT 2 i K i)
MERREE , D FTIB MR 47 . THEHLE DLAC B EDRRGE Ry 2
Al X ERBRIE R B9 H AR1E 5 AL EA B a0 S RE S L (B4R
N DURGE R DOE 5 B GE RZ SR K, SRR A B ENRGE =
B EALIIDGE I T A BARTCRE R 1. BERISF1E i “IX
TR AR 2 A 3 AR T AL

FEH SCIRIEE AT 5 1T » AR I AR IR Tl K% b
BEERE A E MR RS KRR EERAARL

FF H#:2013-05-15 REH P 2013-07-21
GeE S I S SL I E R (20110102) % B .

Al DA R H A A SRV LA Y AT T AR BB SR T
TR o SR AT T, HAE e R 508 0 4363 T
BEKAKT . WALEE S K ARDGEE 4318 & 48 (GP-
WS v3. 5)4rial EARMER Rt 98%6  4rinl Mt 60 T1 %/
P s BB (9 ICTCLAS 3L iE 2 17 & 48 4 i 45 B 5 2
98. 45% , 4yl # FE 14 3] 500kB/s? ; M EAE B AR A BRA 7
H O BB 43 2R 48 W SR AK B 99. 7%, 431 33 JEE 1k B 2000
TE/3%8° . TR EX 3NRERAEARRTBBE T Z
BN o

ARSI RN IR ST I B 45 SR AT ) T 454 4, —
PRI L A B AR s T BB R fe et
— B EHZR MBI B E AR, FHIXT b SO A B 5T
REBERESMY AT, RS B 0K

A2 E R HARB RS (61175047, 61262058, 61152001) , H EBHE R A SIS AT E 24 &

NBEA (1988—), 55, -4, FEMS T M N BRI 5 AR A B , E-mail: liushengjiu2008@163. com; FEXH; (1969—), 5, % B +4 S
U, BT T BRI SRR B RS SROTR S ' B9 ), &L AL YW, FEME T ENE RN AL LS % &
(1973—), 58 , {4, Bl HEE, EEEHFRTT M RO BALEE BRI .

D http://democlip. blcu. edu. cn:8081/gpws/
2 http://ictclas. org/
3 http; //www. hylanda. com/product/fenci/

.88.



(Probabilistic Context-Free Grammar, {85 & PCFG) . EiE45
#4515 E (Phrase Structure Grammar, 8 5 8 PSG) /K fF1E
(Dependency Grammar) .4 #2215 = (Tree Adjoining Gram-
mar) 5515 (Link Grammar) . i8]0 3 fE 15 ¥ (Lexical Func-
tional Grammar) . JiB51& & (Categorial Grammar) . 3" 755 5
P 2% ( Argumented Transition Network). If §€ & — 1& &
(Functional Unification Grammar) 214, 34 % o SCH S2BR,
Ve H UG J5 B H A T v SCRT R A3 T 5 SE B A 8k A A A R Al
HBHETH EAKE.
1.1 HXXAZESH

XFAEST S, MR RN EXEENEER. G5
SrHeXd ] K BEAR R URR , BEE K BE 3N, Ak A A 1 8K
AR WSR2 B ZEHFE W, Eisner F 1996 4E42 H
B KA U B 3k (Projective Maximum Spanning Tree) , H
HRERNFREN=ZKFE . — BB T i b ek s
BT B HER R RO TE A K BEAN I 40 (9 B 4N v SO PR
A LT . PCFG RAERORE R, (BRI F G ity
S AR RORBETE R R Y R 2 RS . AEFT 32 1)
BT U BE T S K PR B ot B 5 ) vk AT R R — N IR
fRh R, hRBE ICTPROP 3E A B 400 2 438 ot
FIAGEH BT SCR M E— SRR E BRI T PCFG ) BT3¢
ToRAEB, HAF TR EHRA THBRES . BREL
My A2 g v SO A 1 A 2R G388 e X R RS A P2 8
T RS T —MMANC AL BRI, 3 75 43 R R A 7
I EME B FES T R M E R B &
LR M B ] A X ) T AT AR (6 AT 45 SR MER R IE AT
A2 CRERIA B TR KT

XF HARTE S BRI S BT M E S — 2D TR AR A
MET R U ABIR RIS . s, B EY (A
TR NCA B B A 5| ARV b R R E T
90% .. (HAEFSFHEMT MR R IR AR TR
B i), Bl e R Tl K2 1 v SO AF ) 3 43 H R G v 3
KRBT R REEAbHE 500 M FY . XEHTERK
AREA AR T E 2SR SRR, RErh Uk
ST B RACRBROR AR

M T BARIE T RIX I SR BB 1 B IR, o3
AR AT HT R HET B S BRI I Y5 5 Tk 44T » XoF FE 4TI,
Mg R ERAL B E B2 0y, S ECRAE R R A 2L N 1 T 3
HARIE 5 AR RN G TRIBFEMIES , Xtiis
AW BA S Ask, DBpedia™™ %52 FI 10 BB I R 51 R UM
PCE BRI BN ERRA,
1.2 MapReduce A

RN AEIE R SR T B R ER P EAL,
BRI S AR T AR A T — R R
Pl Google =B B AR Ky 2 A4ili (1) Hadoop FF I8 = 7158 7€ i i
FHEBBITHRATIZHRNAH. Hh Google & X HAT T
BT ——MapReduce J2 H A 1] [7] 1 &2 5008 40 3 5 Ry B
IHEAR e TR I N 7 1 K AR 5T R B T Ma-
pReduce THEB 1

£ Hadoop =it & ¥ & b, i+ & £ @ iF Map-Reduce

(Fork-Joim) #EAISEIY . B 55383 Map, W 50478 3 {0l 3% 455 4t
SRBIARFE M EYL_EFTHE, Fi# Reduce BAFTE
Bl AR M RFET Y, FRITESE R RS,
PR B R K, X —A~ Map 45, B split(43- R,
HFAEZUT Reduce iy [ #4E, B Combine, H R FH{H
XF (Key-Value) 75 2CAEAEEHE , XA [F] ) gkt I 1) S50 42 A ik
7403, BT Hadoop #£L# Map, Combine, Reduce 3 4~}
BB B, VT LA SE BRI GE  Re AEE A TR 9 B B B AT
Qb3

B ITEEARN AT BRIES BM LR A RIES B
TR I ) — S R M BB 5 ) — R SCERL15 % Ma-
pReduce JT4ERAE SCA AL BRAAN 7 T B A AT T 38 45
AnEEE, SCHRL16 17 A Hadoop HEZR T f) MapReduce 25
RUSEIL T AR LR AT TR i F o SR I T %5
B E TR BBAR M A fT M. AR A =1
BRI M #7638 A Hadoop =it HF & TR A
MapReduce THERE AL 2 B IF47 v 304 5 434 LR & ) ¥k 43
BT8R , B A B S _E E B Hh r F47 A3k B A X BB
(G138

2 E-T Hadoop F&HIFHITH L AESTIER

TP U AT A, O T B AT R SRR, A
F R DLG R B T AR 7 8, SRR A S Mk o s
B P B I SRk B A 38 MR AL S50 SR AR R 45
B SRRAARNAES 5%, U PCFG X Factored
PR H P Ak o A 8 6, PCEG 1) R BB T4
WPk, i Factored M FBEMRHALE F AV E, FHZ
PSR A 43 0 O vk o 3 il , — D T UREA T A1k T
BB, B — W B T Ak A B B MERR B, E
BB R EIMNIEHER RN MR B S SR LY
RAE 2 FhidE s A TR

TR ST F B A AR v ) 1 1 A B O IR 2 AL, TR A vk
3BT EB AT IR A IR EE BB R OCER , B IR AT S iR
AJHE B A G AL VR AE 3 T BT R S A R, o3 AT e B T
VIR Ry NTSp 2 A 6 ) B 3 0 45 SR ) e 8K Par, S8 42T A
HH Hadoop z THEHESL T ) MapReduce BRI SEBIFFAT 3L
REHT .

Hadoop # 118 1 #2F Map. Combine, Reduce 3 4~3t
BB BE BRI R — B B AT . LR
hEATRIN, A Map 5 Combine Bt #1715 /3B 1138
R RCRE R AR Z RS, BB FhRA TSGR
LA TR EEE 1IEA, 234 Map 5 Combine B B i# 4T
AL ITFEA DB R ITIRITES , RATR L Reduce #24E
R FAE AT R Par SERREBL Y B AT AR . T
5, 7] KI5 3] Hadoop =it 8 ¥ & T F MapReduce 351
R IEAT oh SO R S THESE , I 1 B .

ElH Seg 37 43 iR #E4E s Par 7R A1) 15 4 M #:4E s Map
( ) .Combine( * ) Reduce( * )35l F /R 7E4 A X Wi B B B
#E47 ) Map, Combine, Reduce Zb 3R #E1E ; S 7 JF i 1541 £
A:S S EREARM B LT XEAHERBENES:S .

9 http;//ir. hit. edu. cn/phpwebsite/index. php? module=pagemaster®&PAGE_user_op=view_page&PAGE_id=147

.89.



S\ SI"FR AR A RIS A L1 split TR FI S BY B 15 ) 42

e p——

Reduco(Par |

I (5. MapC- )2} |

|
i| {<sr, Combine(+)>} ||
| |

|
:|{<51”, Par(Reduce( * ))>}li

| ]
I {<S, Map( - >} |!
| I

|
§| {<Sy’, Combine( * }>} |i

| |
:|{<sz”, Par(Reduce( * ))>}“
i

i (<S, Map( - >} ﬁ-—’il (<S¢, Combine( * >} |=——N|{<si”,Par(RcduW('))>}]
I

o Mar 73

| |
}| {<Su.1’, Combine( * )>} ||
I

| |
:|{<Sn_1”, Par(Reduce( '))>}| :

Il {<So Map(+)>} |

i i
| {<s., Combine(+)>} |!

I |
sy, ParReduce - )]

[ (5 F--Lpfisears) ]-—-| {<S, Map(Seg($))>} |-{{<S", Combine(Map(Seg($)))> J}—{{<S”, Par(Reduce(Combine(Map(Seg(S))))>}

Hadoop =1 H &

B 1 Hadoop =it EY-& T IHATH XMk HTHESR

JE 3G v SO ) 285 1)k 43 AT B B 1) TR A 5 45 3 43-1)
JEMEE R, #£ Hadoop =8V & Y Reduce fr B b AT A%
ST BRI BRI AT R AR . bR B SGERIE A
Ze 3 1R B 4 AT B i) A B B B AT AR R B R SCIE A, AT B B
W o318 HTEVE AR, BT 25 43 Rl

3 &7 Hadoop F &M FITHLAIESHTERLE

R SCGERES I, LR RF IR ESEHRFTAE L
BRI & oA RA B FIETCNR H R )1998 £ 248
2600 J7 DU H N B H IRAREETERLZE , R AIE . X BRI
Hr 1 AR b B E# TR, HRRIRIRER L,
St b AR RN LA 97 N R e PR R P SCE A 3
37740 %%, A AIBEDLZEEL 1000, 2000, 3000, ++=+=- .36000 455
A TS, 3t 36 4.

TR A TR 7, 2 B oK% R AR R 4R
B FF I 1 vh SO A TR, 3k Bk PR AR R 2= 4Rk 1
rhaCh) R TRIEFTHATAE . FAh, TR EAR K
2R TR A0 TR IEF xinhuaPCFG, xinhuaFac-
tored, xinhuaFactoredSegmenting, chinesePCFG, chineseFac-
tored., chineseFactored7 % 6 FhH SCaJE T ., H xin-
huaPCFG 5 TFi 44t 988 B2kl PCFG #47 v S0 i
G3HT, DAL, RS A AR TR R , T RA SCER xin-
huaPCFG ¥ 73 M 7 i R AT 2 5

25 210"
~o BATHIERH
—5— FAHERMH P
o2 s
) #
£ el
& 15 P
w el
ES &7 et
1 ~ L
3; ﬁ}@go" ] aa\agm—,naewa'
® s o4 ™
5 A
=
0 a@g’
05 1 15 2 25 3 35 4
RS E ) x10!

B2 847 RIATHURERERN E
A1/ 10 & DELL PowerEdge R710(Xeon E5506,/12G/
600G) k45 #¥¥5 8 T Hadoop =it BB A, Hp 1 A FEH
FLOMT AL, F A ST A T IRAR M A E R, BT
FAHY Linux AZRRAS Ry 2. 6. 18-164. €15, Java BRACK 1. 7. 0_
e 00 -

01, Hadoop i<y 1. 0. 3, {8 i 30 3L 48 K 2% SR AL 1) FF U A ¥
ST ERRA R stanford-parser-2012-03-09, HAhS K4 A B
NACE . LX) H IR L 1 § RS M Hadoop =it HE
REF & _ B SCRIE TR . BATS B Ak 4 2R
W 2 PR .

F|H IBM SPSS Statistics 20 48314 #r 544 347 |1 13 43
B AR F AR -
{ Tline =100429. 9304-590. 680 Num, R* =0. 999

Treduce =150087. 2784459, 032Num—0. 004 Num® , R* =0. 998

T FERT K AR O 5B A E 1956 R B R X 5 R Y
— -5 B

{ATUW = Tl =590. 680

ATrawe = Treawee’ =459. 032—0. 008 Num
YL Sizeup H Trine 5 Treawee Z - BIA
T iz 100429. 930+590. 680 Num

Sizeup=-—""=

Treauwee 150087, 2784459, 032 Num—0. 004 Num?

DT E R, Sizeup H)—Hr S5 Sizeup H A TF 0, B
Sizeup KA,

M ERHTRT LAE 7 1 BIRS#% L, Bf7 i SCig ik o
HrFERT BETE AT H0 B 0 3G I 4R 3 I, 38 K 3R {E 2 s 7 Ha-
doop ZIHEF& L, 34730 PRt BEIE 5 B 1Y
TG ZR 3 I, 3G K HRAR G 5 Sizeup WEEAIECE 1934 b T
KOG , BARARREAR = s A O ME A 3, (B K 3R 5 T
APES TR A B B, 5 A R 2R B B A A — B A .
SEES SR KIS A HTIIESE T BT ATk T s
AT AR SRR

GRIE  ASCE R SRR AT RCRAR I R R, £ B =
THEITE SRS R THER B S LT
AL . EEXT Hadoop =it B E SRR, BT
AHRL ) FFAT h SCREE T O i R E B BN SR RB T &
BHAT T S, SRR AR SIS T YIRS T TR O Bk g AT
i SAERE. SRR TEZ—2uf#E—SEhait
B RE T R R SORER b U AT R SRR,
I B P 08 2 11 v SCE A A vk AT 1 SR B 5 O vk, LU —
BAREIHAT ORI ST RS

(F#%£ 115 ®)



[C]//Proceedings of the BCS-IRSG 22nd annual colloquium on
information retrieval research. 2000:57-66

[3] Radlinski F, Joachims T. Query chains; learning to rank from
implicit feedback[ C] //Proceedings of the eleventh ACM SIGK-
DD international conference on knowledge discovery in data
mining. 2005;239-248

[4] Jansen B J, Spink A, How are we searching the World Wide
Web? A comparison of nine search engine transaction logs[J].
Information Processing & Management,2006,42(1) ;248-263

[5] Spink A, Park M, Jansen B J, et al. Multitasking during Web
search sessions [J]. Information Processing & Management,
2006,42(1):264-275

[6] Lau T, Horvitz E. Patterns of search: analyzing and modeling
Web query refinement[ C] // Proceeding UM’ 99 — Proceeding of
the Seventh International Conference on User Modeling. Spring-
er-Verlag New York,1999:119-128

[7] He D,Goker A, Harper D J. Combining evidence for automatic
web session identification [ J]. Information Processing & Mana-
gement, 2002,38(5) : 727-742

[8] Ozmutlu H C,Cavdur F. Application of automatic topic identifi-
cation on excite web search engine data logs[ J]. Information
Processing & Management, 2005,41(5);1243-1262

[9] Shen X, Tan B, Zhai C. Implicit user modeling for personalized
search[ C] // Proceedings of the 14th ACM International Confe-
rence on Information and Knowledge Management. 2005; 824-
831

[10] Jones R, Klinkner K L. Beyond the session timeout; automatic
hierarchical segmentation of search topics in query logs[C] //
CIKM’08. 2008:699-708

[11] 3k%%, Z=WAR, Tk, 5. WU R S A H 1Y Session X4
WrgE()]. H3CfE B 2R 2009, 23(2) :54-61

[12] Lucchese C, Orlando S, Perego R, et al. Identifying task-based
sessions in search engine query logs[ C] // Proceedings of the
Fourth ACM International Conference on Web Search and Data
Mining. 2011:277-286

[13] Lui Y, Agichtein E. On the Evolution of the Yahoo! Answers
QA Community[ C]//the ACM SIGIR International Conference
on Research and Development in Information Retrieval. Singa-
pore, 2008:737-738

[14] Nam K K, Ackerman M S. Question in, Knowledge in?:a study
of naver’s question answering community[ C] // Proceedings of
CHI’09. Boston,MA,2009:779-788

[15] Rodrigues E M, Frayling N M. Socializing or knowledge sha-
ring?; characterizing social intent in community question an-
swering[ C] // Proceedings of CIKM 2009. Hong Kong, China,
2009:1127-1136

[16] Liu Q L, Agichtein E,Dror G, et al. Predicting web searcher sat-
isfaction with existing community-based answers[ C] // Procee-
dings of SIGIR’11. Beijing, China, 2011

[17] Jiang D,Pei J, Li H. Mining Search and Browse Logs for Web
Search; A Survey[ J]. ACM Transactions on Computational Log-
ic,2013,4(4):1-42

[18] Wikipedia. Uniform resource locator[ EB/OL]. http://en. wiki-
pedia. org/wiki/Uniform_resource_locator

[19] Hassan A, Jones R, Klinkner K L. Beyond DCG: User behavior
as a predictor of a successful search[ C] // Proceedings of the
third ACM international conference on Web search and data
mining. 2010:221-230

[20] Liu Y,Bian J, Agichtein E. Predicting information seeker satis-
faction in community question answering[ C] // Proceedings of
the 31st Annual International ACM SIGIR Conference on Re-
search and Development in Information Retrieval. 2008:483-490

(E#%F 90 7

2 % X M

(1] BRRIT, KR35, I, 5. B ARE S B ——FibbLE R A
RIEF BTGB 2 BO M. JU3 AR 2 ARk, 2002

[2] A, sk, X8, % BT RSB R A RER N4
SHAGRAILT ] BAFEM 2006, 27(2) :87-94

[3] EEHN, &b, 450, mafEEBaRNEE NP XMER
S5 [T, #4423, 2006, 17(3) : 356-363

(4] XU, B, JUE A Shm ks B 5okl ] YREF
2,2009,11(2):100-112

[5] Mark A. Paskin, Cubic-time Parsing and Learning Algorithms
for Grammatical Bigram Models [R]. Technique report, 2001

[6] REFEEE, XIBE, RFHD. BhA = BiE S AIRIDUE S ITH A B4
1], i 3cf5 B 24, 2005,19(3) : 61-66

(7] Z=E4%,F8E, g ETFHREROE R RFDRL ]
H3CfE B 24, 2010, 24(1) : 37-41

[8] Harper M P, Huang Zhong-qiang. Chinese Statistical Parsing
[M7] // Joseph Olive, John McCary, Caitlin Christianson, eds.
Handbook of Natural Language Processing and Machine Trans-
lation. Reston Virginia, Defense Research Projects Agency,
2011:90-102

(9] ARERRE, RARSR, BRERE, 55 BRI RMRMBEMTLT] K%
#2,2011,22(2):245-257

[10] BR3, B 2Rk, BRITIL, 4. S5 45T SCRIFICAR BB BUE IR
BT LT ). W3R Bk, 2012,26(1):9-15

[11] Bizera C,Lehmannb J,Kobilarova G, et al. DBpedia-A Crystalli-
zation Point for the Web of Data [C] //Proceedings of Web Se-
mantics: Science, Services and Agents on the World Wide Web.
2009:154-165

[12] BESf, &30, REW 5. ciHE AR EH 5RBHEALT]
EfF2, 2011,32(7) :3-21

[13] T, &l B FR, 55, ZTHEIRE T SRR S A B E A
0. HHEHLEHR 2011, 34(10) : 1753-1767

[14] Bahga A, Madisetti V K. Analyzing Massive Machine Mainte-
nance Data in a Computing Cloud [J]. IEEE Transactions on
Parallel and Distributed Systems,2012,23(10);1831-1843

[15] 284, Fl. CAAE 1 #) MapReduce $A [T]. 1305 B4,
2012,26(4):9-20

[16] F°01 N, £4, 2R . 2T Hadoop WA BEAHMIEEITE [T]. 3t
BHLRGEM2010,19(12):59-63

[17] http://www-nlp. stanford. edu/software/lex-parser. shtml[ EB/
OL]

« 115 -



