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Abstract It is an important issue to find out the difference between RDF documents, because RDF
documents are changed frequently. When RDF documents contain blank nodes, we need a matching
technique for blank nodes in the change detection. Blank nodes have a nested form and they are used
in most RDF documents. A RDF document can be modeled as a graph and it will contain many
subtrees. We can consider a change detection problem as a minimum cost tree matching problem. In
this paper, we propose a change detection technique for RDF documents using the labeling scheme for
blank nodes. We also propose a method for improving the efficiency of general triple matching, which
used predicate grouping and partitioning. In experiments, we showed that our approach was more
accurate and faster than the previous approaches.
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<?xml version="1.0"?>
<rdf:RDF
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:ns="http://example.org/ns/’
xml:base="http://example.org/housepet/">
<rdf:Description rdf:about="John">
<nsbrother rdfiresource="Jack"/>
<nsipet>
<rdf:Description>
<ns‘mother>Kate</ns!mother>
<ns:size>small</ns:size>
</rdf:Description>
</ns'pet>
<ns'pet>
<rdf:Description>
<ns‘mother>Kitty</ns:mother>
<ns'size>small</ns:size>
</rdf:Description>
</ns:pet>
</rdf:Description>
<rdf:Description rdf:about="Jack">
<ns:brother rdf:resource="John"/>
<ns:pet>
<rdf:Description>
<ns:mother>Kate</ns:mother>
<ns'size>small</ns:size>
</rdf:Description>
</ns:pet>
<ns'pet>
<rdf:Description>
<ns:mother>Kitty</ns:mother>
<ns:size>large</ns’size>
</rdf:Description>
</ns:pet>
</rdf:Description>
</rdf:RDF>
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<rdf:Description rdf:about="John">
<ns‘pet>
<rdf:Description>
<ns:mother>Kate</ns:mother>
<ns:size>small</ns:size>
</rdf:Description>
</ns:pet>
</rdf:Description>

(a) WEH F>=Z=(Nested blank node)

<rdf:Description rdf:about="John">
<ns:pet rdfinodelD="pet1"/>

</rdf:Description>

<rdf:Description rdf:nodelD="pet1">
<ns:mother>Kate</ns:mother>
<ns:size>small</ns:size>

</rdf:Description>
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Triple(y, pred, obj) € Dz}
ol F FkE x, yire] ¥A wEe ogF #oh
Cost = Dist(x, y) = n(I) + n(D)

Aol 42004 AR wlg Ake 1Y 59 HE&E
' F RDF BA7tel WA vge s 2ok 4
o) 418 AL #HolEo] B I=E 1T T==
58 w3 nFIRE FRE 29 ExT 68

olgtulol 2 ) 34 @ A 6 T(A07.12)

WRstd AxE WA BE&e 2(“small’e] AAHZ
“large”7} A7 gk v=A M=
2o MNon ANESH Tt 49 “large’7t AHAH
I F=Z 89 “middle’] APHARLEZ WH W&
& 20l HE WA HLL 47} Pk o HIE UHE
el kel & 2 delA @2 URIE FEE
e F Fwoo] WAN R Dist(xy)E Adtsctk vk
Froe Byl 9a Fxsd Afde B =2
= (Dynamic programming)7'¥& o} &3tk HI
Fre=zte] WAN S-S Al Distance Tabled]
& ARAHT 2R FxsE o|F3AA AFE %E 0
g3 B2 Fxrzie WA HEE Allsle Wae
2 5 FxE7e Bge A2t Y9 dolEs %
= Fxsyh o Y A% F=sge] 4 uE
w3 71%, £ minimum-cost bipartite mapping& T
317} $18) minimum-cost maximum flow #¥nEEE
o] 23t} o|AL Tl Wgel o A YA B
=2 78 o] Hungarian method[13-1518 AM&
39k 5 Eg) Alo]o] WZW-4-8 minimum-cost bipar-
tite mappingS ©l-83r9 e e WY AFERE
o= AL XML 249 EEzt ¥R viA8leA o
n ZHEo AMFHT glong Wxe FHe WeA
1=

FrzEd

P24 Fms qre) AL W7
Bejzh

Bx, B, :RDF ¥4 X, Y9 ¥x= IAE
L: F A9 #Hol& A%
Delta: 34

Qutput : a minimum-cost Delta

DO {
For every label in L
For every blank nodes x in By
For every blank nodes y in By
If (label ==

2.7 7}

else

[+ AHE FeE7 e

IfDIST!=0

Add the minimum cost of to Delta
} While (L is not empty)

W ug A AAd EdFY )
Input : the set of blank nodes B, and By, the set of all labels L

Initialize : Set the Distance Table DIST = { }

label(x) && label ==
/5 T3 distanced

Compute Distance (x,y) in DIST

Frmd o AR 98 e AgdTh/

Save matchingChildrenOf(x,y) with Distance(x,y) in DIST

A/

Add the number of triples in x to Delta
Add the number of triples in y to Delta

/% Distance Elo]&ol4] Hungarian @& o2 AL H&E Aisd v&e] b/
Compute the minimum cost in DIST

label(y))
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4.4 LHX| ER2|E 2io] RIEE Al

o)A UR] Literal 2%+ ¢]FojA a1 AP =}
Ak FEE BYA g0 aFI9} Fof, EFolg
ol &3t F&E T3 7o EYEE olv AE FEA
o 33t o] FE|RS o]&F FYFH G &3
HEJAZ Mg ) F EAM 5 €09 Y
HE M &3t 4 FEgde NEudE 19 108 2
o] A3 oA oteiz wWElriwN WEd H(Merge
sort) ¥ & Yoz A, AAE EfEE 44 3
gt

a8W A3 TN gole IECIE0IH AR §
£-2 (bbb, ccc), (bbb, ddd), 5719 HE£ (aaa, aab),
(aaa, ccd)®) F0}, £9& 78 & ok

Group G; Partition P, of Version A Group Gi Partition Pj, of Version B

Subject Object Subject Object
aaa bbb t::“”v—' L aaa aab
aaa cce L aza bbb
bbb ccc \\:\\* aaa ccc
bbb ddd x:\\\\ aaa ccd
bbb cee  f— pbp eee
subjm abje subj, 0bjn

a9 10 HEAZEY AP AR

5 48

B 482 Linux(Fedora Core 3) $7 9 2GByte W
ol W2 E 7}H Pentium 4-3.2HzolA <3stach
zZgaad FEE Java SDK 15002 FEsgow
RDF #AMEFE Sesame 1249 Z3sol SlE Rio
1.0.8% ol &3dth Fx= WA 7Y A% wadMe
F=E v g FF=E Hrisiger o e
Bre 4oA Ao WA HEL AN =3
g3 2ES ol&F WY A vuE A% 4Y
AME EYE vl did 43 Ateg Hrisigch

Ao} 29 dolelEe 4 == A YL 9
3t dlolelZ2+v Gene Ontology Term DB 20061d 59
SH 9971x ] RDFH AL € wl¥ A (¢ 23MByte)
9} KEGG Pathway data(16]9] 3 04~06.174%)2)
HA#Q eco(Escherichia coli K-12 MG1655) ®lo|&}
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o] 1E39) £82 53 ¥ gXE IME Eg
E vlmo tigh 8 Aol H8dng F==Ut Qe
do]e}el UniProt Taxonomy 2006 109 2,162+
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5.1 == M3 AF

A WEe Jenad WAT B RN ANsE B

Diff resutt
1000000 1~

y [ Wena @ Qur Approach

3

N s.p LRt V0.8~ ¥0.8

V0.6 ~ V064

< May-Sup 2006. Gene Ontology term db>

I 11 F=E MRS o] 8% WA ¥A An

< v0.4v0.6.1 eco RDF-varsion of KEGG pathway date>
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% 1 PAM Tz FAY W A2w A F
D7} 232 § e B4 Wi w3 1A%
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