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Abstract The Resource Description Framework(RDF), which emerged with the semantic web, is
settling down as a standard for representing information about the resources in the World Wide Web.
Hence, a lot of research on storing and query processing RDF documents has been done and several
RDF storage systems, such as Sesame and Jena, have been developed. But the research on updating
RDF documents is still insufficient. When a RDF document is changed, data in the RDF triple store
also needs to be updated. However, current RDF triple stores don’t support incremental update. So
updating can be performed only by deleting the old version and then storing the new document. This
updating method is very inefficient because RDF documents are steadily updated. Furthermore, it
makes worse when several RDF documents are stored in the same database. In this paper, we propose
an incremental update algorithm on RDF documents in triple stores. We use a text matching technique
for two versions of a RDF document and compensate for the text matching result to find the right
target triples to be updated. We show that our approach efficiently update RDF documents through
experiments with real-life RDF datasets.
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1 <?xml version="1.0' encoding="UTF-8'?>
2 <rdf:RDF xmlns:go=“http://www.geneontology.org/go#” xmlns:rdf=“http://www.w3.0rg/1999/02/22-rdf-
syntax-ns#”>

3 <go:term rdf:about=“http://www.geneontology.org/go#G0:0000001”>

4 <go:name>mitochondrion inheritance</go:name>

5  <go:definition>The distribution of mitochondria, including the mitochondrial g ...</go:definition>
6 <go:is_a rdf:resource=“http://www.geneontology.org/go#go:0048308”>

7 <go:is_a rdf:resource=“http://www.geneontology.org/go#go:0048311”>

8 </go:term>

9 <go:term rdf:about="""http://www.geneontology.org/go#G0:0000002">

10 <go:name>mitochondrial g maint </go:name>

11 <go:definition>The maintenance of the structure and integrity of the mitochondrial

genome.</go:definition>

12 <go:is_a rdf:resource="http://www.geneontology.org/go#G0:0007005" />
13 <go:dbxref rdf:parseType=""Resource">

14 <go:database_symbol>Pfam</go:database_symbol>

15 <go:reference>PF06420 Mgm101p</go:reference>

16 </go:dbxref>

17 <go:dbxref rdf:parseType="Resource'>

18 <go:database_symbol>InterPro</go:database_symbol>
19 <go:reference>IPR009446</go:reference>

20 </go:dbxref>

21 <go:dbxref rdf:parseType=""Resource">

22 <go:database_symbol>InterPro</go:database_symbol>
23 <go:reference>IPR009447</go:reference>

24 </go:dbxref>

25  </go:term>

26 </rdf:RDF>
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1 <?xml version="'1.0' encoding="UTF-8'?>
2 <rdf:RDF xmlns:go=“http://www.geneontology.org/go#” xmlns:rdf=“http://www.w3.0rg/1999/02/22-rdf-
syntax-ns#”>
3 <go:term rdf:about="“http://www.geneontology.org/go#G0:0000001”>
4 <go:name>mitochondrion inheritance</go:name>
5 <go:definition>The distribution of mitochondria, including the mitochondrial genome,
...</go:definition>
6 <go:is_a rdf:resource=“http://www.geneontology.org/go#go:0048311”>
7 <go:is_a rdf:resource=“http://www.geneontology.org/go#go:0048312”>
8 </go:term>
9 <go:term rdf:about=""http://www.geneontology.org/go#G0:0000002">
10 <go:name>mitochondrial genome maintenance</go:name>
11 <go:definition>This line was changed.</go:definition>
12 <go:is_a rdf:resource="http://www.geneontology.org/go#G0O:0007755" />
13 <go:dbxref rdf:parseType="Resource'>
14 <go:database_symbol>Pfam</go:database_symbol>
15 <go:reference>PF06420 Mgm101p</go:reference>
16 </go:dbxref>
<4FAHA>
17 <go:dbxref rdf:parseType="Resource">
18 <go:database_symbol>InterPro</go:database_symbol>
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20 </go:dbxref>
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22 </rdf:RDF>
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< <go:definition>The maintenance of the structure and integrity of the mitochondrial
genome.</go:definition>
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> <go:definition>This line was changed.</go:definition>
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Algorithm TripleDiff
// operationList : diff 222 5E 9L <14} FF(add, change, delete)?} dld & HIE AFs= FJ2E
// elementStack : 7417} RDF w4 & F3te =% AUE o5 HFste 29
// lineNumStack : elementStackol] A3 % ATHEES] = ‘?“_i% A Aee A
// diffStack : diff 23 T W A2 AHEEE &
1:  Get diff-result from the old RDF document and the new RDF document by diff algorithm;
/* diff A7} 25¥ operationList® FETh F3F FA A AYHE F{7} of 2k AL wprET v
2: diffline = diff-result.readline();
3:  WHILE diffline is not null
4: IF diffline is operation line THEN // a line describing operation type and line numbers
S5t operationList.add(diffOperationLineParse(diffline));
6: WHILE (diffline = diff-result.readline()) is not operation line
7: IF there is an element-open-tag in diffline THEN diffStack.push(open-element-name);
8: IF there is an element-close-tag in diffline THEN
9: IF diffStack.isEmpty() THEN expand the target range of the operation in operationList upward to the line
having an open-tag of the element
10: ELSE diffStack.pop();
11: END WHILE
12: IF !diffStack.isEmpty() THEN expand the target range of the operation in operationList downward to the line
having a close-tag of the element
13: END WHILE
/* 3tA7} RDF A4S A% o lmeNumStack‘)“ dHES Z WIS E 94 AAs RDF ¥4
HAEJS o 2 dHUES ZF WM I 7} operationListe] & W9} A= Aol Y& FFolwt HH
< FYPrt
14:  WHILE parser parses two RDF documents in order
15: IF parser pushes an element to elementStack THEN lineNumStack.push(the-line-number-of-the-element);
16: IF parser creates RDF statement THEN
/x gk, o714 31218} operationList®] W o]d W] RDF #4115 34 wol &= delete®} change
vk Al Mol RDF A5 94 wol= add9} change¥t a1z 3tc). #/
17: IF the line number of operationList == one of the line numbers of S, P, O elements of the statement THEN
H EZE F w7 A AfoE ol ARE st Aty
18: IF S or O of the statement is a blank node THEN expand the path of the triple
19: process the statement (add or remove)
20: END WHILE
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