BE3TE %6

2 - A = Vol. 37 No. 6

2010 4E 6 R Computer Science June 2010
E T Ontology M EEB R IEEEREONHAR
= K HE&EXY IEE fH B
(P HBEAFEGRNSEATEEFR AN 4300701

(Zle A¥BFE5HESR T E 443002) (RRNBEEHESER R K 430070)°

B E RET—HATOnology WAAKEEARET T AR O ALBARRTER, KM WordNet 54 £
A B8 B A& WordNet 2 b & USRI B, T AR §iE R 56505 & Bl 6t #) B Ontlogly nin A X b H A £ 2
HEEBMARA, AR AR B ATY A % S Ontology & WordNet #5 B sUid £ i 47 £ B8, TT A3 %38 X
SRR &, R P RS RE 4 BB RO BT AR T Ak X5 F DRS, K5 il A E A3 A SQL,
it DBMS #4047 SQL # A @4 R, ERiEW, XA FERQE A TH, M Ll % F %% Ontology 4w iR B8 E 3L,
TRAKKRZHE 4T %, % shi i WordNet v Ontology & XLARR# B A= 48 o if , R B T A THHM, &
J » T RRAR 8 5 ok T AR B B 3o A WL 2] L 47

XA AR HBEARETENEO ZEARLH BRATHEAL,SQL,0OWL

hEESES TP391.1 XEFRIE A

Ontology-based Natural Language Interface to Relational Databases

LI Hu!' TIAN Jin-wen' WANG Huan-huan’ SHI Yong!*
(Institute of Pattern Recognition & Artificial Intelligence, Huazhong University of Science & Technology, Wuhan 430074, China )!
(School of Economic & Management, Three Gorgeses University, Yichang 443002, China)?
(Wuhan Communication Command Academy, Wuhan 430070, China)3

Abstract This paper proposed an approach to creating an ontology-based natural language interface to relational data-
bases which allows end-users to access and query information in database with a natural language. In order to strengthen
the reliability and the user-friendliness of the system,our approach integrates WordNet as the base lexicon and ontology
as the knowledge base of the semantic interpreter. The user inputs will be first translated into a syntax tree by syntax a-
nalysis and parsing, then it will be translated into an intermediate expression language DRS by the ontology-based sé-
mantic interpreter. The SQL generator transfers DRS expressions into SQL sentences by a template technique, The
DBMS executes SQL sentences and returns the final result, This paper presented the framework based on ontology tech-
niques to implement portable NLIDBs that makes it easier to migrate from one domain to another. The prototype system

and our experiments show that our approach has generated good results with excellent performance on common queries.
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47 “Who is the writer of the book ‘Gone with the Wine”?”
F1“Who is the author of the book ‘Gone with the Wine’ 7”7
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Model(E) — Ontology(owl; Class)
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Step 1 RGEHIIR AL, N30 #h AL 304 nlidb. pl, 13044
5| Al domain i8] 304 F1 Ontology FREE L4 consult(nlidb.
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Step 2 B ABEEMTERE token, B iR T A KA )2
%Y assert(token(Name, POS, ModifyToken)) , assert( conjunc-
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(Name, Type, Subtype))
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1) token B Name 5 owl:Class ) Name ILHZ ;

table(X) :-token(X,_, ),

ontClass(X,DP,NSyn, VSyn, DefaultDP) ,

2) token #§ Name 5 owl:Class X}/ #§ Synset ia] JCHL «

table(X) :-token(X, , ),

(ontClass(X,DP, NSyn, VSyn, DefaultDP) ;

word(NSyn) ; word(VSyn)) ,

Step 4 M Ontology HIiR R ILAL querycolumn, #1140
—F‘ H

1D YesNoQuery ZHM B SRR EEMAICRETHLE,
querycolumn( ¢ % *) ;~querytype(_,yesno, ),

2) WhQuery PEECHE ) 45 4% B4 i [5) /] A 3¢, Who 25 1]
5 owl:Class X} i owl: DatatypeProperty (9 BB ¥ p L
fit, R AFR; Where £ 5 owl: Class % B 1 owl: Data-
typeProperty MV B Bk | IL g, #/R (VU E; when & 5
owl: Class X} W #) owl: DatatypeProperty 3 F& B ¥ t JLED,
F2R Bt E]; what ZE#] 5 owl: Class %t )i 8 owl: DatatypePro-
perty Y R /BHE a VLFL, M FR/AFH Y ; why ZEH 5 owl: Class
3§ owl: DatatypeProperty ™R84 r ILE, RRJFHA .,
R XF N A B ETLE— owl: DatatypeProperty JLBZ,
MFERREEHFE; WHEF L1 owl: DatatypeProperty 77
75, BB AR AL IS B X S R TR,

querycolumn(X) ;:-token(X, _,_),

querytype(X, wh,who) ,
ontDatatypeProperty(X,C, NSyn, VSyn,p,R) .
querycolumn(X) ;:-token(X, , ),
querytype(X, wh, why),
ontDatatypeProperty(X,C, NSyn, VSyn,r,R) .
querycolumn(X) ;-token(X,_, ),
querytype(X, wh, where) ,
ontDatatypeProperty(X,C, NSyn, VSyn,|,R),
querycolumn(X) :-token(X,_, ),
querytype(X,wh, when),
ontDatatypeProperty(X,C, NSyn, VSyn,t,R) ,
querycolumn(X) ;-token(X,_,_),
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4) F LT B UC BL AR ok 0, WUR R A48 89 token &2
querycolumn;

querycolumn(X) ;-token(X, _,_),
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ontDatatypeProperty(X,C, NSyn, VSyn, Ext,R) .
Step 5 M Ontology HIIREE R ICEIH 4 token B where-
column;
1) B token, W token &y where & B, H1E
5 0 B 16
wherecolumn(X,Y,R) ;-token(X,_,Y),
ontDatatypeProperty(X,C, NSyn, VSyn, Ext,R)
2) &1 table BY token, H where &4 FZ R table BRiA
FB:
wherecolumn(DefDP, Y, R) :-token(X, _,Y),
table(X) ,
ontClass(X, DP,NSyn, VSyn, DefDP) ,
ontDatatypeProperty(DefDP, C, NSyn, VSyn, Ext,R)
3) FTAREM token, BT R BN BB .
wherecolumn(X,Y,R) :-token(_,_,Y),
ontIndividuals(Y,X),
ontDatatypeProperty(X,C, NSyn, VSyn, Ext,R) .
Step 6 AR#E& A and/or FCEL whererelation:
1) token 4 and, ME B PI wherecolumn;,
whererelation (X,Y,and) ;:-wherecolumn(X,_,_),
wherecolumn (Y, _,_),conjunction(X, Y,and),
2) token & or, MEEBM KB wherecolumn
whererelation (X,Y,or) :-wherecolumn(X,_,_),
wherecolumn(Y,_,_),conjunction(X,Y,or),
Step 7 8 L EMEA BB RS DRS:
drs(Table, Querycolumn, [ Wherecol ], Whererelat ),

4 HEEEAEAN

DRS X AL AEZENEFER, Q8T SQLER
R e R &M . IECUUREMSINRZIE DRS #£ SQL i&
B AT, A R SQL B4, RiF 154 4 DBMS #17#
WALHE, R BIZR.

M DRS 3 SQL #5487 LB H SR T . 7EF R
B ¥ fE SQL 8 L H AL, DRS ik 2B Rif X
F R E B PRSP R, N4 SQL iEH) . B
AT RN SR 5R R AR 1 3 8 A TE AR P B I 1 2
Mo B R B AEAR B AR AT LLE A, B Xslt, Velocity,
Freemarker &, 43R B Velocity 3288 DRS 8} SQL f# 8t
&, Velocity BN E X F .

# # mit DRS 3 SQL

SELECT

# 4 BT

#if( $ {drs. querycolumns. size()} == 0) *

Helse # $1=0;

# foreach( $ querycolumn in $ {drs. querycolumns}
$i=i+1;
#if($i! = $ {drs. querycolumns. size()}),
#Hend #end #end
# #EHEWR
FROM # {drs. table. name}

# # AR B A 2 R B B
WHERE
#1f( $ {drs. whererelations. size()} > 0)
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$ qeurycolum. name

# foreach( $ wr in $ {drs. whererelations}

$ drs. wherecolumns. remove(wr, wherecolumnl);

$ drs. wherecolumns. remove (wr. wherecolumn2) ;

$ wr. wherecolumnl. name =

#if ($ wr. wherecolumnl. type == "Number")

$ wr. wherecolumnl, value

#else '$ wr. wherecolumnl. value' # end

$ wr. key $ wr. wherecolumn2, name =

#if ($ wr. wherecolumn2. type == "Number")

$ wr. wherecolumn2, value

# else ' $ wr. wherecolumn2. value’ #end #end

# else

# foreach( $ wc in $ {drs. wherecolumns}

$ we. name =

#if ($ we. type == "Number")

$ wr. wherecolumnl, value

Helse ' $ we. value’ #end #end

# end

DBMS 2IEH RBIF A8 MM H . thatRITH
PAK F— SR MER AR , lhn ODBC, JDBC & # it — 5 — 1y
RABBEVIFEEAR . X, ARG TEEARBT R
PR SRR RSB, T — 2B W LUR R R G T R

A SO R RGR B AR PR A A 45 R0 %, LR
—AMREWER A . MRERRSEE R, WL d AR
EEARBFEAREFTOFERE, XIRAXEEEHRNT
B AEASCPBRA . )

ZRE COT HFEHAREUEMRER, X8RS
B3 F Ontology #) NLIDBs R4 B fIiRHIERR, R A
WordNet 2 218 Fg , #E H 2 b2 X S8 2, 5k A OWL
Ontology & X X R B E-RRR KA FHE . BET
A E B R P IR B R, Blet R —Fh R A B A kR
RATBHENXRRBEEARESTIMEOFE.

AR SQLServer H# i) Pubs BB, WET 724
B BAES BN FHITERE, SR ME 2 fix.

-~
=4

e

o5 88883

Domain | Ontology | Ontology | Ontology | Mk
Bue wodNe | QOO | GO | @ | AKAE
Cepg u | u 3 5% 3 6

CaTRRK 152% | aaaen | sorew | 7178% | G150% | oieTh

B 2 SQLServre Pubs ¥4 FE MBS B

HEIEH R R A R A . 78 Ontology Hif
FEEREEBSEUNEA T, ERAREANEMNN
15% ; 5A4 2T WordNet I H LA S, SRR A WA BE
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