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FREEZ (knowledge base question answering, KB-QA) Bl EBAIES O, #@id
Xf (el A TIB IR, A AIRERTER. #HEEEER. BEN, MEAW
B AERY, FIRERIZE IS AFBIRMAIREE, MERFIREE, eIl
mE, MemPE, ETIuR, REIUEE, UERNSA, BE/ZHANSASTIEERS|E
ERRRESTHRNNBELSE, T RDF NERTIREN—FEEFER,

RDF (Resource Description Framework, #IE#IAMESR) fH W3C RHA—AHIRICIE
EMRAITE, AXRMATEN ERXFTFENEEHFLKEIEBEXMNE, &£ RDF B2E8F, 4
L& X R BB —ME— A B RIER R T, F— URI (Uniform Resource Identifer , #—
FIEFRATF) K4r12, RDF A URI B RBFEMEMHNTRENXR, MEREXRENK
i (BEEHRA=TA). Bk, — RDF HIEETUHE—NEE. BRENERER,
HpRFERN R, =THARRE AEMSXRMNIL,

BT RDF RorMIFIREHE, BMNIMTETESENRENBR BT IERS, KA
gAnswer, XEILRERAFMARIME, FARIEFRKFATENRZSRAMRFNEIEEE
KR ENZRGHTT LG . HE T M gAnswer RITHI MR, o UE“HRY"—=
FERNIE X, XMEBHMXHENEERRIBERENRE. FH. APLL BFIF FAQ.
gAnswer BBIE &Zf1E github A, FFi&7E BSD thil. &OTRUFER gAnswer, REEA. 12
HEW, EMEEE—EFES gAnswer THEEY ., BHITNASERMNNTENIRTE
F gAnswer FFE T

BRI gAnswer Z BIE & RIEL 7 “EERIE—=,

2 FFHA

21 REZE

gAnswer RE2—NMETHEMRAENBRESRERS, SXAANBRIES D,
BEBEHI L SPARQL A MAMIRETIREAAMEERERNER. ENER JAVA FE,
eI INEARRRIER G LA

AR FERRED, I MMNIEAMMB github 1 @ £ 3%k B
https://github.com/pkumod/gAnswer

2.1.1 FHaEH

£ jar BEE

BAHEEEERBRNEHREIT R jar XHERE gAnswer, BREASEA:
1



1. T# Ganswerjar 5 datarar B3, FATEFLEM github B9 release TUE T EE&HT
BREY Ganswer.jar 5 data.rar, DURIFF2EM.
2. ZEFEHE TH#E Ganswerjar, o] INBERERXMHEET, {BIEMRIE Ganswer.jar X
HE5BESIAXHLESE—BET.
3. EREFISTHE datarar, BEEZLEBEBIOXHERET Ganswerjar XHPTERIER
=T
XA, SR EM N IZ A0 T AT
Vi
++ addition
++ application
++ data
++ fgmt
++ jgsc
++ Icn
++ lib
++ log
++ META-INF
++ nlp
++ paradict
++ Qga
++ rdf
++ utils
++ Ganswer jar
4. FEFEHE TIETT Ganswerjar, FRFRFEMLMLER, B Server Ready! FHEfE, Nk
BBNERIL TN, f&TT UFFiAI@IT Hitp 1E3KA18) gAnswer FIRRSS T .

% H eclipse 11T

LIR{FEA eclipse iz17 gAnswer RGilt, RFEZERIT clone (7 download kB T #E/E
1, REREEDSERSA Eclipse T, FE lib #E9 jar A0 Build Path FER1T],

BRTEMXERE T HTTPAPI, UISON R EZ A BAIBE A, EE L ISON 1%
FUIREI 4 ALH) SPARQL ZaFaAME R, BEKIFSE 252 gAnswerHttp —Z= 1 3.1 HTTP
API B —=

22 RHBEK

HIEE. gAnswer REEFHEEFEH ROFAFNAEIESE, BarE(11# A dbpedia 2016 £3E
£ gAnswer BIEMIREE, FAIX dbpedia 2016 B A EIRHT 7 —E N FIEFI TR,
2



SN EEIRER S gAnswer RERNIZ TR BEBIXFr SPARQL ERHIEEIBER SR
RERAER, RIEBRINRAF, A gStore B%, F BEHEM EF BLE
iy dopedia 2016 #iE#ITREE, M http BREERE. XT gStore R4, #IFES
#H github TUE https://github.com/pkumod/gStore

SN TR . gAnswer RGTE 0] IR R R 2EB— L NLP T &, FE 8 maltparser.
StanfordNLP, 7E sparqgl £ NER, FEMBEN Lucene XI3HENE B 1TRSI,

Hfth, WTF*:

mA K

BERS Linux, Windows

23 A x86_64

WERE 1GB

REF=E 16GB

Java RRA >=16
2.3 BEXNE

2.3.1 HH4 =& gAnswer

MeE MWL EMEM iR EE, HF, M ROF FIEAETERRT. MTESFIHX
LML FNRZE LA T — N EEMRE. RE SPARQL ] IUREF#ANEZE RDF 448 Y
&, B2, BTF SPARQLIE:S RDFschema FIE ZutE, REZVIZ 09 A7 RDF
FWWNTTBEEE, Eit, 7 NLP MEHRESIR, ET ROF MIREMNBRES NERS
FETRE, TR, BRIIFFKT gAnswer RGt, gAnswer BEBEEBARIBES DAL ER
EXEENERE, RE, BERRELMIEN SPARQL &Eif, FiXtE 1 REIEE
R T, REAGIRAANER. BF—RNE, RNEERZAERNNER, ®RBTBERIES
FREXER, BEXABRAMEEZERERMNTEY, 25, gAnswer REFEF/IUAT
3R
1. gAnswer && T EEBATHIE XOBBRIIEE .

2. gAnswer BEFFEILEREBAAER.
3. gAnswer it T —FETEINEIEZSE AL, £ T I1B1EEHE, EARSKHENES.

2.3.2 FTHRS5HFEMN

gAnswer BYRACRDEYE BSD FHEWML. YRET IR gAnswer | #REEILE B,
ZMANEAME gAnswer TR EF, EEETNINLENBIIRT, R IXET gAnswer FF
REMNA.


https://github.com/pkumod/gStore

24 BIIEHE
2.4.1 B4

£ BRIARAAY gAnswer R4, BES|ALT jar €:

commons-codec-1.3jar

commons-httpclient.jar

commons-logging.jar

GstoreJavaAPl 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 MRS

BB gAnswer RGEH, BAFTEME—LINBRGHED . EINRTFARAS,
TR T IZEASMNE R G A AR, Ft, BHABTEALNITEN L2 R XEINBR S
LR oo EERCLEEN]. BEILTER:

T H P VA=
gStore RRA >=v0.7.0 ga.GAnswer.getAnswerFromGStore2()
DBpedialLookup ga.mapping.DBpedialLookup

HTFMHEEE R, FATRZVE N EE B B C A= AT gStore 1 DBpediaLookup AR -

MREFEL R gStore, FM gStore Y github FTT LR ABFESHXER:
https://github.com/pkumod/gStore

MREFELRSE DBpediaLookup, IEM DBpedia HIE 77 M5 EREVFIRESHXER:
https://wiki.dbpedia.org/lookup/

YEFFERECEER gStore 5 DBpedialookup, BEE IR, BITE
BURASH gStore 55 DBpedialookup BYRRSG =it Sin A (FEEBMUNEN LK), T8
BIFHER gAnswer, BEIRMZE, XIEREEM IDE (FABEFEE(EA Eclipse) 1E17
gAnswer T#2, NREMAFTEFEH jar ©1217 gAnswer, BFEBEBTHIE jar &, KT
S jar B, FAEMR A RE&H T —ME eclipse TRIERIHGE.



https://github.com/pkumod/gStore

2.4.3 X1

# gAnswer RGRETTH, FEMEH—LEHIER, SNMUXHEAFRAERER L,
FAEMBAETRETEMBEEANFD . BT UERNTNIREANSEE TR LN, B
MXBTTHEpIXEX M, XEXHREBE:

XA/ XAk i
16predicate_id RDF &+ IR ASIB1F 2 45 S YRR 5
16entity_id RDF #4E H A A Z] 45 S AU ST
16basic_types_id RDF 4B & HILEY rdf type Z 455 A9RR ST
16yago_types_list RDF £+ HiILAY yago type FIFIFR
16type_id_all FrE HILA type EI4R S HIBR ST
16type_fragment HAREHIBE ] PUEZ A type KE!
16entitiy_fragment BEEFENLET PUEZ A STEFIEE
16predicate_fragment HIEEH
16dbo_predicates HIEEHHIMHT dbo BIRAIBIETFR
paraphrase_dictionary 15187548
stopEntDict ERNERTRYIR
dbpedia-relation- —LeE N B AAE S E RDF £E R AR /ERY 1B 1 A AR
paraphrases-withScore- )
baseform-merge-sorted-
rerank-sict

2.5 fa{EH

2.5.1 FIEEN

BEY, BAMRXFFBIE gAnswerHttp API, {2/ http 155KAN json K5 gAnswer
HITZE, BARNEEEHER, BSH3 SR —EHM3.12 APl EE5 .

2.5.2 gAnswerHttp

gAnswerHttp =FI A jetty A& B, SRARA, BEERA gAnswer http server, ZEEFIG
/%% BN gAnswerHttp AR, TT DA@IE http 155K KBRS 4 B A9 8]/ sparql Ao AE 2,

BN AR VMBI TREXMHET, BHS%HA java -jar./GanswerHttp.jar, BRIAA
8888 i 1, Dictionary AfNEAYIEL, BIAANERIRZETAIELA,



3 B%
3.1 HTTP API {5 HB

3.1.1 fEjERAFH

AR, REEHE—EM gAnswerHttp API BB
IEH Baf gAnswerhttp /7, AAAFEME— json 1&NAIEIE, Bl
{

“maxAnswerNum”: “3”

“needSpargl”: “2
“guestion”: “Who is the wife of Barack Obama?”

iR json FHEHIE X 4. EIZ"Who is the wife of Barack Obama?" XM ajfll, ERK& L
RE 3 PMARMERE, 2 FEMA SPARQL Eif,
Bt json FIREE L A F TR, H 1T url 848, SRASE1#F H ip:port/gSolve/?data=%json string%
(ZE%json string%bAIN json FIRFFFE) X— uri RKIBA gAnswer RGe, FEREHIH, LR
TaIE)EY uri A
http://ip:port/gSolve/?data={%22maxAnswerNum%22:%220%22,%22needSparqgl%22:%222%22 %
22questions%22:%22Who%20is%20the%20wife%200f%20Barack%200bama?%22}
BRINFEGRE T EHER, BRENHRDE json EXHEEE, WTATR:
{
“status™; “200”
“query”: “Who is the wife of Barack Obama?”
“vars” : [ “?wife” ]
“spargl”; [
“"select DISTINCT ?wife where { <Barack_Obama> <spouse> ?wife JLIMIT 3",
" select DISTINCT ?wife where { ?wife <spouse> <Barack_Obama> .} LIMIT 3"

]

“results”{
“bindings” : [
{
“2wife” :
{
“type” . “un”
“value”: "<Michelle_Obama>"
}
2
{
“2wife” :



{
“type” . “literal”

“value”: ""1992-10-03""

FERFMNEANE, EPvas'RFIRFNFNEER, “results" P ALFRBINE
2 value' P ALFRERMME, “status’ X E— R IE & HiERKIRE,
BRUORGHEINT $BIR, BARHSIRE json MRAIEIE, mASKE. DF:

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

}

XN TEEB (KEIEE) DUE, RE json £3E, He“message 2t 7 H#EHIE
MR, “status"tiBR T EHRAIRAD,

3.1.2 APl &13

gSolve

uri

ip:port/gSolve/

(3!

K

5 gAnswer 15 KIREI— P £ A EBAEZRF spargl, AR RUEFIREIEE
7= sparq|

PN

{
“maxAnswerNum”: //— N E%, RERFERENEEM LR
“needSparql”: /—NEE, REFEIRE sparql HIE=
“question”: // A F 8]/

}



Ty

{
“status”: //FR~ AP IER VIR
“query”: //FR A e
‘vars”: [ | /BRI RNTE
“spargl”: [ ]/ P )55 8 spargl &8
“results”:{
“bindings” : [ //Z/ json WK, GINRA—HETENELE
{
“%hovarName%” : { //LLAbEY key A EHE “vars" A IR L ERIZF
“‘type”: //RBAIXAMERIKEY, EB40 uri
“‘value”: //BEZREHE
}
}
]
2
/73 maxAnswerNum KF 0, £iREIBEINEE
}
getinfo
uri
ip:port/getinfo/

3

KL FT gAnswer ROHRTS URARXTHIR
TN

FREGSNOBH

Tyt

“version”: // X BRI R G AR AR
“dataset”: // X Bi{FE AR EIESE



“GDB system”: //Z Bi{# Fi#Y gStore iR A&

3.1.3 Java API =451

BATEEFABEY application.gAnswerHttpConnector 444 7 {5 A Java @id http 153K
1518 gAnswer RS 7R f,

3.2 HRY)

[1]. Sen Hu, Lei Zou, Haixun Wang, Jeffrey Xu Yu, Wengiang He: Answering Natural
Language Questions by Subgraph Matching over Knowledge Graphs. IEEE TKDE
2017 [pdf

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

[3]. 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]

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

[5]. 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]
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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

4.1.2 #4&

AR (EmK=) BtRE
MEE (ERKRF) WEHRE

42 EFHEHE

v 0.1.0
R L2

4.3 JEfE[a]R

FRALETAE (c) 2018 gAnswer HIBA

REPFENA
ARTUTRANEHRT, JRURRBEZ#HR AT RASERERSE, BiFETEN
HAFATIEE

BERBABAAAIRFF LRRIGBRA, AZHFFIRFMIATER.

A Z kI B & A B A SR SCRS /3 & AR IR LA E Ath i R A B 1 _E R RRAE 41,
REAFFIFRFIATER.

REFZLEPEMAENERLT, AEFAItEAZHTE NG T T IFIEZ80 G
BIETEE = o

B AR AT AR STk E R IUR AR IB IR, NI ~NRIE, &
FEEARRF AR5 E AR T EM R IE A M N RERIE. EEEAELT, RIRFEA
FH BT EFE ARG R AR ENETERE. [BE. B8R, 5%k, #5
FtmAENREL (BREARRTREER~RIRS, ERNE. FIBEFENHTRE, Sk
Sl MARBEAREERR, 8F6E. PREEIENTAY (BERRAHHEM) KIBE
AR{E, AMFEEERBEUREEAALERMENBERLT.

A, EFEA gAnswer TG &ET, REZBEE powered by gAnswer Fr%F1
gAnswer BYEIFR.

MRRBEREESFRMNROESR. V8. BROFIIRE, RNEFZR. TULKHEE
linyinnian@pku.edu.cn #X (5 B ZEL T, RIMRIEASHEELEFA.

Bff3% A: £ Eclipse F & H jar &

WMREFZET Eclipse FSH jar 8, BE&KISEN:
1. EIREXT, fEXEs24 File->Export
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Java — GAf=rcfapplication/GanswerHttp. java — Eclipse

IS Edit Source BRefactor Hawigate Search Froject BEun Window

Hew MLUShifHE b o

Open Filae. ..

Class Ctrl+h nswerttp
Clese ALl Ctrl+Shift+h  #® impor!

+
B Save [Ftel+s publis
l5) Save As. .. m
Save Al] Ctrl+shi £1+5

Bewert

Mowa. . .
Bename. . . K
Befresh Fo

Conwart Line Delimiters To L

iy

[=] Frint. .. Ctrl+F

Switch Workspace L
Bestart

fug Import. ..
@ Export. ..

Properties Al t+Enter

1 DEpedialoolmp. java [GAfsrefqafmapping]
2 GinfoHandler. jawa [GASsreofapplication]
3 Ghnswer. java [Ghfsrefgal

4 WERecognizer. jawa [Ghfsrefnlpftonl]

Exit
H H O fF] SomMpaciUl Il L FClEeRsLl . Java
- [J) DBpediaLloolkup. java

m EntityFragmentDict. java
mm SemantieTtemManmins 1awa

AR, XNEFERILTE S| BAYSMND jar BEBALTE lib 3CfFk .

ESHAICHFREI R IERE IAR File, REEZNTXIEE, XNEEEREEITEM
TREXHRR, ERBAAERE src XM lib Xk, RETINASE jar 8
wE:

11



%_Tﬂ Export !E

JAR File Specification
Define which resowrces should be exported inte the JAR

1
Select the resources to export:
D‘_:‘,J- DataProcessing DBpedia?015 O =l - claz=path
E| l;—‘,,J-Gﬁ O =l -project
15 sre D gdata. rar
F-CJ= . settings | MATHFEST. MF
D[C‘b data

- B[ lib
DT;_,—',J- Test

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

[~ Export refactorings for checked projects. Sclect refactorings. ..

Select the export destination:

TJAR file: IEZ WLinginni an‘iGanswer. jar LI Browse. .. |

Options:
[¥ Compress the contents of the JAR file

[T #dd directory entries

[~ Owerwrite existing files without warning

I:F?jl < Back | Hext > | Finish I Cancel |

B UERE], 7 LA data BRI B WAL, E A data FIERIT K, TJESSE
jar BERKK, FEE, S0 PUEFAEIE MAINFESTMF X RBEHET—FHF
R E 7z XRIE

& S dH R Next, k2 JAR Manifest Specification TUHE, XEHEEE A% Use existing
manifest from workspace, RBIEFTFEXHE TH MAINFEST.MF X4, XA X4
TE 7 TFEAYEKF classpath, FARERINT FEIERSIMD jar B, BEEEIXNX
o ENHERRN EBRARNER, FIEHESMN Java B A HE B,

12



%'_Tﬂ Export !E[E
JAR Manifest Specification
Customize the manifest file for the JAR file.

Specify the manifest:

{" Generate the manifest file

[T Sawe the manifest in the workspace

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

Mani fest file: IHGMMP.IH'FEST.MF Erowse. .. |

{* Vse existing manifest from workspace

Manifest file: IHGMMAIH'FEST.MF Browse. . |

Seal contents:

" 5eal the JAR Details. .. |
{* Seal some packages Hothing sealed letails, .. |

Select the class ofl the application entry point:

Main class: I Erowse. . . |

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

4, B Finish, FEFRZIE, MERTHEN jar 8, AREIREM jar BB HLEZD
RSB ARAY gAnswer RZRI T,
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