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A Reasoning Approach to Rule Based Reasoning for Semantic Web Browsers

Gong Saisai Ge Weiyi

( School of Computer Science and Engineering Southeast University Nanjing 210096 China)

Abstract: This paper discusses the challenges of performing reasoning and query answering over RDF data in the context
of a Semantic Web browser including dynamics scalability prompt response and trustworthiness. We propose a rule
based reasoning mechanism by means of forward chaining which addresses the challenges of dynamics and scalability by
dynamic extraction of rules and facts that are relevant for query answering. To meet prompt response the mechanism u—
ses Magic Sets optimization to improve reasoning performance. Those extracted rules contain ones translated from ontolo—
gies. To improve the trustworthiness of reasoning results authoritative analysis is performed during ontology translation
and proof explanations for each consequence are provided. An experimental evaluation shows the effectiveness of the ap—
proach in the context of a Semantic Web browser.
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RDFS 1
owl: equivalentProperty  owl: equivalentClass Table 1 Ontology translation rules supported
1 . (P owl: RDF
equivalentProperty Q) (C rdfs: subClassOf D) D(?x): - C(?)
(P rdfs: subPropertyOf Q) Q(?2x ?y): - P(?x ?y)
: Q( ?x '7y) T P( ’x ')y) P( ?x Oy) - Q( ’x (P rdfs: domain C) C(?x): = P(?x ?)
7y) . 12 (P rdfs:range C) C(?y): = P(?x ?)
(P owl: equivalentProperty Q)  Q(?x ?y): — P(?x ?y)
(€ owl: equivalentClass D) D(?x) 1 - C(?x)

owl: equivalentProperty

owl: equivalentClass

. rdfs: subClassOf

rdfs: subPropertyOf

Web Web
1 URI
(1) URI HTTP get accept “application/rdf + xml”
( dereference)  URI URI  RDF/XML URI
URI
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r hPred( r) r ( ) BPred(r) r
RS .
2 PDG = (V E 1)
V={pl dr e RS p € {hPred(r)} U BPred(r)};
E={{p ¢ | 3re RS p = hPred(r) ¢ e BPred(7)};
I{ {p q)) ={rlreRSp=nhPred(r) ¢ € BPred(r)}.

r, r, (hPred(r,) hPred(r,) ).
1 Magic Sets
1
KB q.

1 visited pred( q) 13 todo «— todo U { predicate}
2 todo pred( q) 14 end if
3 rules 15 end for
4 while todo 16 end for
5 p < todo 17 end while
6 p  todo 18 /* Magic Sets *
7 sel, «— p 19 rulesRewriting «<— rewrite( ¢ rules)
8 for set, r 20 /* */
9 rules «— rules U {r} 21 PDG «— bulid ( rulesRewriting)
10 for predicate € BPred( r) 22 /* */
11 if predicate visited 23 rulesReorder «— sort( ¢ PDG rulesRewriting)
12 visited «— visited U { predicate} 24 rulesReorder
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(1) (?D rdfs: subClassOf C)

(2) (?D owl: equivalentClass C)
(3) (?P rdfs: domain C)

(4) (?P rdfs:range C).
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my View:

1 myView: friendEmail ( ?x ?y): - foaf: knows( ?x ?z) foaf: mbox( ?z ?y)
myView: friendEmail( ‘myView: me” ?x) ; ( Seed) myView: magicfriend
Email( ‘myView: me”) myView: friendEmail( ?x ?y): - myView: magicfriendEmail( ?x)  foaf:
knows( ?x ?z) foaf: mbox( ?z ?y).
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Table 2 Statistics of the query results
Q1 Q2 Q3 Q4
RDF 15 48 25 225
RDF 2 90 80 89
/s 15.38 25.71 29.35 34.00
/ms 501 516 508 530
LUBM "
Web
1 10 10
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query5( ? x) :

query6( ?x ?7y) : — graduateStudent( ? x)

versity( ?y)  department( ? z)

query7( ?x ?y): —advisor( ?x ?y)

— takesCourse( ? x “graduateCourseQ”)

?z)

takesCourse( ? x ? z)

undergraduateDegreeFrom( ? x ? y)

LUBM 3

graduateStudent( ? x) ;
memberOf( ? x ?z)
subOrganizationOf( ? z ?y) ;
teacherOf( ? y

uni—

student( ?x) faculty

(?y) course(?z).
3 LUBM
Table 3 Size of test collections
D1 1 100 545 D6 6 722 955
D2 2 230 063 D7 7 884 145
D3 3 337 129 D8 8 1001 420
D4 4 477786 D9 9 1124616
D5 5 624 534 D10 10 1272577
2 9r
b — &1 5 L
D10 e 5] 6
7 o) .
800M ekl .
o 6 - L ’
s T
4 ra
= -
LS ’
2 =
D10 5.6 7 Lol
0 L X x . . 4 . :
4 4 I 2 3 4 5 6 7 8 9 10
KN
D10 - o
E2 FEMKE EHE AT E
D10 : 4 Fig.2 Query execution time for different
test collections
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Table 4 Main memory used by D10 for different queries
6 7 1549 RDF
Q5 Q6 Q7
M 123 350 574
RDF 7 1% 15.4 43.8 71.8
RDF
Oracle RDF 0
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