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1 gl

HIREEE (knowledge base question answering, KB-QA) B4 E BAES G#, @it
el TIE IR AT, A AMRERTTER. HESHEER. REN, MNEAT
BRARELND, MRERETT IS AFBSAMIREE, MERMIREE, MEFEEAFIR
%, e, Erds, =EOEE, UERVSEA, HE/EZEVBSATERS(E
ERABRSTHNMOEELTE. T ROF NERTAIREN—FEEFE,

RDF (Resource Description Framework, FiBH#EAMESR) 28 W3C IREMN—HIRCIE
EMEAME, ARKRIALEN EZXRENEEFLARIBX NG, 7£ RDF E8H, G4
Y28 X R EVEH — ME— A B YR IESR R R, FA— URI (Uniform Resource Identifer , %&—
FIEFRIATT) k4riR. RDF HF/A URl XinBRBEMNEMHATRENXR, MERXENK
i (BEERA=TAH")., B, —1 RDF FUBETMEHE—1MER. BIRENERER,
HfR RS, =TthRRST BN XENL.

ET RDF R-BIENREHIE, BMNEIMTETEEMRENBRBERNERSE, WA
gAnswer, XRBIERAFMARIME, FERIEEAATENRZSRAMRNEIEEE
SR EINZRGHITH RGN HE T 8 gAnswer WITHEMIER, JINE LR —=
FERVIE X, XMEBHXENERRIBERGEMNRTE. FH. APL. AFIF FAQ.
gAnswer BRIE & 7E github 1, FF7E BSD i, & M{E A gAnswer, IRE ., 2
HEW, BNE5E—REFES gAnswer EHEL ., B DUESER(INTIENRIRTE
F gAnswer AR &MY .

BHRAEEH gAnswer Z BIE A FIE T “EE A —E=,

2 FFif

21 HREE

gAnswer RGEE—NMNETEBEMRENBABSOERS, SXNAFNBRIES R,
REBHIH SPARQL BRMAMIRETHAREAXUREAERNER. B1IEH JAVA S,
F Lol AR ERER S R

B HEERBRIFEDL ., T MNFEANM github TT B £ %% B
https://github.com/pkumod/gAnswer

2.1.1 FHa{ER

£/ jar B2

BANEEEEBBAHRHAT TR jar XHHERE gAnswer, REFEA:
1



1. T# Ganswerjar 5 data.rar WX, FAVEFEM github B9 release TUHE T EHEH
KRB Ganswer.jar 5 data.rar, RIEFRRE M.
2. TEEHIETRIE Ganswerjar, BO]PIBEFERXEHHEET, BIFRIE Ganswer jar XX
HE5RERINXHLESZ—BRET.
3. ERHIATHE datarar, BHEELEBESEINXHFRET Ganswerjar XHFTEES
=T
XE, SEOXHENRIZI TR
Vi
++ addition
++ application
++ data
++ fgmt
++ jgsc
++ len
++ lib
++ log
++ META-INF
++ nlp
++ paradict
++ ga
++ rdf
++ utils
++ Ganswer.jar
4. TERFIEB TETT Ganswerjar, FHFRFVIRMWER, LI Server Ready! FHfE, MK
RRRIEALER TN, O] IXFFiR@IT Hitp 155K 518 gAnswer FIRRSS 7 .

{E A eclipse iIZ{T

LI&{FE A eclipse iz17 gAnswer RGily, RFEZEEIT clone (& download kBN T#E/&
i, REREFLSBEA Eclipse T, BEPE lib 49 jar €0 Build Path 2RI T],

g

BRIERNNIURE Y HTTPAPI, X JSON #&RiEZAABRIES 0@, R ISON 1%
LR B4 A A SPARQL R O)BAE R, BE1ES % 2.5.2 gAnswerHttp —ZF01 3.1 HTTP
API 3R —2=

2.2 RFEEX

FIEE . gAnswer R HE(F A RDOF BN EUHESE, BRTF1FEA dbpedia 2016 £4E
E1EH gAnswer BIHITREE, FA1X dbpedia 2016 BB HEIRH{T T —EMN ML MIALIE,
2



SMEREI SRR R 5. gAnswer RERNIZTTH B BRI HF SPARQL E1EMEEIRER S X
PRI AER, RMNEBMNARAR, FMER gStore R, FEEEEM EF B E
) dbpedia 2016 #IEHITEE, HER http BREHZE., XTF gStore R%, F15155
%] H github TI@E https://github.com/pkumod/gStore

SN T HEE . gAnswer RS 7 o) IR ER R E BB — L NLP T &, T E 8 $E maltparser.
StanfordNLP, 7E sparql £ BHTER, FEEE) Lucene XHEBIERH#TTERSI.

Hfth, W

e 23K

BRERS Linux, Windows
3 x86_64
WERE >8GB

M1FZ[E] >20GB

Java FRAS >=16

2.3 EXNE

2.3.1 f+4 = gAnswer

BEEME MEWEIEESEE, HP, U ROF F/ATERR. MIZELFIAX
EEMUIIRZ A A T — N EZNIRE ., RE SPARQL o] PURIFHANIETE RDF £ 1Y
#if, {82, BT SPARQLEAS RDFschema B Z M, KA IZAIEEHFEEFH RDF
FW TR EE, Fit, 72 NP FERESIR, ET ROF MIREMNBEARBE ERS
FETXRE TR, BMNAKT gAnswer RSt gAnswer BEBEIE B RIBS BB (LB S
BXEENTHEE, RE, BEEERUMIERN SPARQL Ei8, FHEXLENEREIRE
R T, RABIRAANER. BF—RNE, RIEERZTHAENME, ®RBTBERES
FREXER, BEXAEANEZERERNSEY, 25, gAnswer REFERHUT
CROCET.

1. gAnswer && T BT XERINEE .
2. gAnswer BT FEILERFBRAAEE,
3. gAnswer IR T —FETEINEIRIZE A, AR T IBEEH, EARSHNEER.

2.3.2 RSN

gAnswer HYRMIBETE BSD FHEIMNL. fRETIGEA gAnswer | REBIWE @A, =K
FIIANFEANYE gAnswer EHREH  TEERNNV TEMBRT, (RETIUETF gAnswer FF
REEMNH.


https://github.com/pkumod/gStore

24 ZFIET
2.4.1 Bk

7£ BRTARAHY gAnswer 2%, TES|IAMT jar 8!

commons-codec-1.3.jar

commons-httpclient.jar

commons-logging.jar

GstorelavaAPl jar
jetty-all-9.0.4.v20130625.jar
json.jar

liblinear-1.8.jar

libsvm.jar

log4j.jar

lucene-core-2.0.0.jar

maltparser-1.9.1.jar

mysql-connector-java-5.1.7-bin.jar

Stanford-corenlp-1.3.4-models.jar

Stanford-corenlp-1.3.4.jar

xom.jar

2.4.2 ShERIE O

ERAEH gAnswer REEH, BMNTBEBY—LEIMBRGEA . EINATFHRRAS,
BRM T ZEASMBRGAR R, AL, BHAAFRAEENIHTEN L REXLEINTR S
HR BHIMNRZFACREEN]. BEEILTR

T H L:PN A&
gStore kA >=v0.7.0 ga.GAnswer.getAnswerFromGStore2()
DBpedialLookup ga.mapping.DBpedialLookup

H TR, FARZGE WAL B CEAM R KA gStore M DBpedialLookup AR5

WMREFTERE gStore, FM gStore B github ETT L HFBMFREHEHXELR:
https://github.com/pkumod/gStore

MREBEEL S DBpediaLlookup, &M DBpedia 9B TG FHRBUKBESHEAELR:
https://wiki.dbpedia.org/lookup/

HEEFEAECE BN gStore 3 DBpedialookup, BEE TNHILMWIEL, BITE
BURARLH gStore 5 DBpedialookup MARG ML SH A (FECHNMNEBENL LK), T8
BIEHFER gAnswer, FEIRMNE, XKEREEMN IDE (BAWEFEEREA Eclipse) E1T
gAnswer T2, MRENRAFEMLA jar BI1217 gAnswer, BEEBFTITE jar 8. X F1T
Stjar 8, BNEME A PLHE T —E eclipse THRIENHEE.



https://github.com/pkumod/gStore
https://wiki.dbpedia.org/lookup/

2.4.3 4K

# gAnswer RERETTH, FEREH-LHHES, ENUXHEAEREEL L,
FEMRUSERENBARFTD . ST UEEMBHRAA0EEE TR ESNR M, BT
MXBTTHE RN, KT RAEETE

A/ 3R i
16predicate_id RDF ##& 7 I AYIB1E 2 45 S A BR &
16entity_id RDF #4& oh t LAY SLA R 4R S AR SY
16basic_types_id RDF #t4E s HILEY rdf type B 4RS HORRET
16yago_types._list RDF #0391 HELHY yago type B9%I 3R
16type_id_all P HILAY type BI4RS HIBR ST
16type_fragment HIRE R &M type FTEEMNIAES
16entitiy_fragment BIREP N LET UEZ AL EFNIFE
16predicate_fragment RS A O IIE Y type K8
16dbo_predicates B/EFET dbo HAIBIESF (PREIERE)
paraphrase_dictionary BlEE R EH
stopEntDict ERNEEBIRIZR
dbpedia-relation- —Lew LAY B AE S E T F RDF SR AR AR 1813 A iR

paraphrases-withScore- &

baseform-merge-sorted-

rerank-slct

2.5 Ay {EH

2.5.1 FHEER

Bl AN IF®iT gAnswerHttp API, {3 http 153K json &R E5 gAnswer
HTRE., BEANEIREEER, F5H3 SR —FEHM3.1.2 API "5,

2.5.2 gAnswerHttp

gAnswerHttp =F A jetty FFEZ R, #ARAY, BE=RA gAnswer http server, ZEEHIE
/4% BE) gAnswerHttp U, T BURIT http &K KB R Ge 4 p [0 #% sparql F1B)BAE R,

BEINTRE: VGBI TREXHET, BERSHA java -jar./GanswerHttp.jar, EKIAK
9999 i A, Dictionary AfNE IR, BIAN BRI RF AT,



3 5%
3.1 HTTP API 15ZHH

3.1.1 Bl

TR, =EE—ER gAnswerHttp API 1941+
IE® Bah gAnswerHttp 5, AAHREME— json BAVEIE, fFian:
{
“maxAnswerNum”; “3”
“needSpargl™: “2”
“question”: “Who is the wife of Barack Obama?”
}
iR json BEEMIA X A EZ"Who is the wife of Barack Obama?" XM aj#l, BERHES
RE 3ANREMNEE, 1 £EMA SPARQL i,
Bt json IR AFFFE, M7 url 848, RS A ip:port/gSolve/?data=%json string%
(ZE%ison string% b json BIBEFFFER) X— uri SKIHA gAnswer R%. EREAFIH, KR
TAIRIAY uri A
http://ip:port/gSolve/?data={maxAnswerNum:3,needSparql:1,questions:Who is the wife of
Ming Yao?}
RIMFEGIRE T EHER, BRENAEHZ json BRAEHE, W TR
CER, FRAXNESEEREN, RERRBIEEERLOER, 2L BRER)
{
“status”: “200”
“query”: “Who is the wife of Barack Obama?”
“vars” : [ “?wife” ]
“spargl™: [
“select DISTINCT ?wife where { ?wife <spouse> <Yao_Ming>. } LIMIT 3"
]

“results”{
“bindings” : [
{
“wife” :
{
“type”: “uri”
“value”: "<Ye_Li>"
}
2
]
2



BERNRANE, HPvars"KRIRFZNEER, “results" P ALFRBFEMNE
=, value" R ALFRERNE, “status’NiEBIX E—RIEEMIEKIRE,
BRMARGHHIT iR, BARFSIRE json RXPEIE, MASKRE. T

{
“‘query”: "
“message”: “UnvalidQuestionException: the question you input is invalid, please check”,
“status”: “500”

}

XEMATENEE (KEZE) MUE, RE json #1138, HF"message 127 HEH1F
ML, “status’ i BE T EHIRAREE.

3.1.2 API &#3

gSolve

uri

ip:port/gSolve/

(3

Iy
s
e

15 gAnswer 1EKIRE—PE LN P RIBIE R spargl, A MEFEIRE
= sparq|

IO

{
“maxAnswerNum”'//—/l\giﬁl REFEREMNERN LR
“needSparql”: /— P EE, KREFEIRE spargl H9E=Z
“questions”: //ﬁHF' o] &

}

Hy

“status”: //FR~F FIEKRAIRES
“query”: // B P o]
vars” [ 1 //ERFS RN EE



“spargl”: [+ 1//BH P [8]@5 2] spargl &8

“results”{
“bindings” : [ //% A json R, BINRA—HETENERE
{

“YvarNamel%” : { //LALEY key S FE vars’ FHILN T ENEF
“type” 1 //RBAXAMERIKEY, Eb40 uri
“value”: //&EZRME

}
}
]
2
/73 maxAnswerNum KF 0, £IREIBFINESE
}
getinfo
uri
ip:port/getinfo/
ER

IRELH BT gAnswer REGAVIRZS A RAR X TTHIR

A
REEHINISEL
Hay H
{
“version”: // BRI R L ki
“dataset”: // M BI{FE ARVEIRSE
“GDB system”: // 4 g{# FIfY gStore kR A&
}

3.1.3 Java API =4

HRATEERABE application.gAnswerHttpConnector 454 T {8 8 Java B®IT http &K

8



1518 gAnswer RGeHY 7R,

3.2 HBRY)

[1]. Sen Hu, Lei Zou, Haixun Wang, Jeffrey Xu Yu, Wengiang He: Answering Natural

2].

[3].

[4].

[5].

Language Questions by Subgraph Matching over Knowledge Graphs. IEEE TKDE
2017 [pdf

Shuo Han, Lei Zou, Jeffrey Xu Yu, Dongyan Zhao: Keyword Search on RDF Graphs
- A Query Graph Assembly Approach. CIKM 2017: 227-236 [pdf

Lei Zou, Ruizhe Huang, Haixun Wang, Jeffrey Xu Yu, Wengiang He, Dongyan Zhao:
Natural language question answering over RDF: a graph data driven approach.
SIGMOD Conference 2014: 313-324 [pdf

Ruizhe Huang, Lei Zou: Natural language question answering over RDF data.
SIGMOD Conference 2013: 1289-1290 (undergraudate student's poster) [pdf

Weiguo Zheng, Lei Zou, Xiang Lian, Jeffrey Xu Yu, Shaoxu Song, Dongyan Zhao.
How to Build Templates for RDF Question/Answering: An Uncertain Graph Similarity
Join Approach SIGMOD Conference, 2015 (to appear). [pdf

3.3 FAQ

4 Hfto

4.1 TERE

411 A&

P HLH=KZF) B

4.12 F&

Ak (LK) BEHRE
MERE (ERKRFE) BLEHRZE


https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=8085196
https://arxiv.org/pdf/1704.00205.pdf
https://dl.acm.org/ft_gateway.cfm?id=2610525&ftid=1474596&dwn=1&CFID=25133421&CFTOKEN=4ec6f43e84edb827-92127FA1-CD2B-7056-80049760EBA45371
https://dl.acm.org/ft_gateway.cfm?id=2463725&ftid=1378400&dwn=1&CFID=25133421&CFTOKEN=4ec6f43e84edb827-92127FA1-CD2B-7056-80049760EBA45371
https://dl.acm.org/ft_gateway.cfm?id=2747648&ftid=1586884&dwn=1&CFID=25133421&CFTOKEN=4ec6f43e84edb827-92127FA1-CD2B-7056-80049760EBA45371

42 BFHHEE

v 0.1.0
R Lk

4.3 JEEOA

BRAETE (c) 2018 gAnswer HIRA

REITHEF,

FEETFUATHREGNERT, TRUERBEZHEEABR A ERAR G, SFE#TEN
A BB

BRI BE R MIUREF LR RPORR, AKMHFIRMATER,

A Z#F B AR A SR/ S R iR A E AR R & 5 R BRAE 4,
KEAHFFRFMIATER,

REAFEPEMANERLT, AEFAILEAZSHTERE VB F AT IS 1254+
HIETEE = fho

AR A AR AT E AT SO E R IUR AR R, TR TSR RARIE, 8
FEEARRF ARG E RSN T &M R IEAMNERRIE. EEEAELT, RXFEA
FETMREBEYAT EEARRGTIAERA AR =ENEERE. BiE. B8R, 55K, #i5
Fit AL (BR/EARRTREER=RHRS, FRNE. FEBFEMNTRE, Sk
Sl MARBEAREERR, 8FEE. PERRESENITA (BFERRASHM) &KIEE
fAIR{E, RMFEAECIREETREAEILEREERLT.

A5, TEFEA gAnswer THIERMG~MmF, REZEEE powered by gAnswer #Rr%F1
gAnswer BYEIFR.

MBREBEESFBMNEOESR. V49, BOFIRFE, BNEBER. TURHREGE
linyinnian@pku.edu.cn ¥XEEAZ B R ELTK], BAVMRIEASHERFA,

i A: 7E Eclipse & H jar 8

WMREFER Eclipse FSH jar 8, BERTSEBAH:
1. EIREXT, RSB H File->Export

10



Java — GAfsrefapplication/GanswerHttp. java — Eclipse

ISR Edit Source EHRefactor HNawvigate Search FProject Bun Window

Hew RSttt o

Open File. ..

Cilose Ctrl+ nswerHttp
Cloze All CtrltShift+f  * impori

+
B Save el publi
l5) Save As. .. m
Save A1 Cirltsh £14+5

Rewvert

Mowe. .
Bename. . . F
Refresh Fo

i

Conrert Line Delimiters To ¥

[=] Frint. .. Cirl+F

Switch Worlspace ¥
Restart

fug Import. . .
@ Export. ..

Froperties Alt+Enter

1 DBpedialookup. java [GAfsrefgamapping]
2 GinfoHandler. jawa [GASsrefapplication]
3 Ghnswer. java [GASsreofgal

4 WERecognizer. jawa [GAfsrefnlpftoonl]

Exit
H H !JI UUlllPﬂ.‘.lUlJ—l L_'f\_rl.l.:\_n:].._lﬂ."ﬂ.

m IEpedialookup. java
m EntityFragmentlict. java

e

[T SemanticTtemMannine iawa a7

FRRIULATH 5| FMEYIMR jar BERALAE lib SXfHkH .,

T
>

R, XA

S
5

S H AL R RIETE AR File, AEBEEZIMTIHEE, XNTERFEEITEHN
TEXGAR, EPBAEAELRZ src UL lib Xk, BEETINAESEN jar 8
wa:
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%J’ﬂ Export !EE

JAR File Specification
Define which resources should be exported inta the JAR

1
Select the resources to export:
. D 2 DataProcessing_IBpedi s2015 O = . clas=path
O = -preject
O Edata.rsr

| MATHFEST. MF

. Db Test

[¥ Export generated class files and resources
[ Export all output folders for checked projects
[+ Export Jawa source files and resources

[T Export refactorings for checked projects. Select refactorings. . .

Select the export destination:
TAR file: IE:'\Linyinnian'\Ganswer.jar LI Browse. .. |

Options:
[¥ Compress the contents of the JTAR file

[ #4d directory entries

[ Owerwrite existing files without warning

() % Back | Hext | Finizh I Caneel |

L

LEADNBE

BT DUEREE], £ LEF data IR ERAE, FA data FUBEFIT K, THESS
jar B KK, R, Bt EFEARARE MAINFESTMF X, REEHRET—FH

R E TIZ RN,

=R

S S H PR Next, SRE| JAR Manifest Specification TUH, X2 & HE A% Use existing
manifest from workspace, REEETEXHLTH MAINFEST.MF X4, XA
ETIEE’\]I*%D classpath, NIRRT FEERSIND jar B, BFEE I

o EANXHEBT EBRIRNER, 1#E1ESH Java B TR BIXH.

12



%Jﬂ Export !EE
JAR Manifest Specification
Cuztomize the manifest file for the JAR file.

Specify the manifest:

{" Generate the manifest file

[T Save the manifest in the workspace

[T Use the saved manifest in the zenerated JiR description file

Manifest file: IfGMMAIHFEST. MF Erowse. .. |

{* lUse existing manifest from workspace

Manifest file: IJGMMAIHFEST. NF Browse. . |

Seal contents:

" Seal the JAR Details. .. |
{* Seal some packages Hothing sealed letails, .. |

Select the class of the application entry point:

Main class: I Erowse. . . |

@:l < Back | Hext > | Finish I Cancel |

=i Finish, ERFRZE MERTEENjar 8, AEREM jar BB HPLEHNP
IREBARAY gAnswer RZRITT,

13
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