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A High Performance XML Parser Using
Repetition Pattern Recognition

ToMmovA OHTA,T HIROYASU NISHIYAMA, !
SEIRO TAMURAT! and HIDEO MUNECHIKA !

XML is widely used as a standard format for data exchange. XML has high
flexibility of representation because of its adoption of a text format. However,
this flexibility costs higher data processing overhead than ordinaly data for-
mats. In this paper, we propose a high performance XML processing method
using repetition pattern recognition of XML documents. In the method, first,
training XML documents are pre-analyzed in order to detect frequently appear-
ing constructs in the document. XML parser uses the result of the pre-analyzed
to make its parsing faster with speculative input matching. The results of ex-
periments shows that the introduced method improve the performance of XML
parsing up to 67% (31% on average) compared with a conventional SAX parser
under the condition that the target XML documents are similar to the pre-
analyzed XML documents.
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Fig.1 System organization of proposed XML parser.
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<items>
<item>
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Fig.2 An example of XML document.

2. 00000000OO00OO0ObOObOO0ODbObDObDU 20b00DODO

00000000000000000D00000000000000000000000
0000000000000000000000000000D0D0D0DODOOOOO0

SEQUITUROOO0OOOODDDOOOODODDODODODODOODDODODODODODODOOOOOOOO
000000000000 000000SEQUITUROOOOOOODOODODDODOODO
000000000000000000XMLOOODDOODO0OO000000000000
gbooobooooboboooboobooboooboobobooboooboboobobo
00000 4000000 SEQUITURUOOOOOOOOOOOOoOooooO

“<a> <b>data</b> </a>”
ooo XMLOOOoOo

“<a>"0 “H70 “<b>70 “#70 “</b>70 “470 “</a>”
groo0Oo00ob0OOoOoO0O0oOOoO0U0bOOO0UbOCooO0OoDboOUbDDO e0OoUooDo
gooogooooon

020 XMLOOOOOOO SEQUITUROOOOOOOOOOOO 30000000
gboooooooboooooobbooooobooboobooboobooboobobo
O000000O00OStep1000000000COO0OOCOOMMNO :=00000000
O0000D0<items>0000000000000D0CO00OO0ODODOOOODOOOOOONOO

00o0oooooog Vol 49 No. 7 2604-2613 (July 2008)

Step | AJI 7 a7 A
1 <items> NO ==
2 # NO ::= <items>
3 <item> NO = <items>#
k <item> NO = <items> # <item> # <name> ...
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<price> # </price> # </item>

03 Ooooooo

Fig.3 Process of rule generation.
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Fig.4 Recognition of repetition structure.
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Fig.5 Effect of adding termination rules on resulting syntax.
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Fig.6 Transformation of repetition rules.
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Fig.7 Transformation of non-repetition rules.
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N11 := { <item> # <name> # </name> ... </item> # }*
08 DOOOOOOOOOO
Fig.8 Rule after inlining.
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09 00000 NFA
Fig.9 Generated NFA.
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scanner(..., n);
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Fig. 10 Calling code skeleton of optimized scanner.
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public class CustomScanner
extends AbstractCustomScanner {
public int scanner(..., int start_id) {
int nextState = start_id;
loop: while (true) {
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if O3 = HE 2 — R) |
Ty varya—K
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break; (b)
}else {
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}
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}
}
}
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Fig.11 Code skeleton of optimized scanner.
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Fig.12 Performance without name space processing.
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Fig.13 Performance with name space processing.
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