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Abstract

In a pervasive environment, there are various applications as much as connections of various
devices. In this computing environment, XML is the most suitable data representation method.
XML is able to transform data for other application areas using XSLT. XML is text-based, the file
size of XML document is bigger than binary data file. Therefore, XML has a disadvantage that it
is hard to deal with XML in a pervasive environment. In this paper, we survey encoding methods
of XML documents, and then we propose a transform method that transforms an encoded EXI
format XML document into an EXI format XML document suited for other applications. Among
various applications, we present a system that transforms an EXI format XHTML document into
an VoiceXML document. This system can improve reusability of EXI format XML documents in a
pervasive environment and it is expected to contributes utilization of EXI format XML documents.
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E 1. XHTML to VoiceXML it A[ARle| ainafE
Table 1. Algorithm of Converting System for XHTML to
Voice XML

SD : Start Document
SE @ Start Element
AT : Attribute

EE : End Element
ED : End Document

Q34 : xhtmlDecoder // EXI Z2 XHTML
Z3 : voiceXMLEncoder // EXI ZM VoiceXML

convertorXHTMLtoVoiceXML(xhtmlDecoder) {
voiceXMLEncoder SD 2I=%;
for(int i = 0; i { xhtml2| 23 7 i++){
EXIBlock block = xhtmiDecoder.getBlock(i) // XHTML 2A
of iHm EXI 23
switch(block){ // ol w#&loj| 2t olag!
case xhtmlStartElement :
voiceXMLEncoder vxml SE QI=Z);
voiceXMLEncoder vxml SE O{EEIRE QIFE!
case headStartElement :
voiceXMLEncoder form SE QI=2Z);
voiceXMLEncoder form AT 2I=g;
voiceXMLEncoder block SE 912Z);
voiceXMLEncoder prompt SE Q13
case bodyStartElement :

case xhtml End Element :
voiceXMLEncoder vxml EE 2l=g;
case head End Element :
voiceXMLEncoder form EE 21=g;
voiceXMLEncoder block EE 2I2E;
voiceXMLEncoder prompt EE 2122
case body End Element :

---}

voiceXMLEncoder ED QIZZ;
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2 Hzplel o BEteAE Bl AAH oz ARl A
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okS HEx] o Wb VoiceXMLS Z12) mjA| & AJ7HA
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£ 71 ¢ 9}, ol9} e BAjo] JE Ajo|2 olg) M2
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Table 2. Environment of Testing

= BE
Z2MM Intel(R) Pentium(R) M processor 1.86GHz
22| 1.86GHz 2GB RAM
29&F | Windows XP Professional Version 2002 Service Pack 3
JHetEd | JavalM2 Rurtime Ervironment, Standard Edition 1.6.0 13

3 29 22 A S0A 7 Wbl e e B
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Fig. 5. XHTML to VoiceXML Program for EXI

a% 5t YxE #7e] 2203 A9 sHolrh g
A 9me F 4o AFehe BA0l E%e E 59 dYst
& #Aolth



18 Eﬁ.;q ﬁl—j ]:Eéli‘!—‘El uI'HI)CwL (2009 11)

X 3. gz A XHTML 2Afe] HIAE 2o
Table 3. Source XHTML Document based Text Format

{?xml version="1.0" encoding="euc-kr"?»
{xhtml){head)

Ctitle) MPAILE Aitle)

{/head){body)

(py2009:1 048 19! 22K /py

(b7 |23 oWkt =2t ZA6IE/br)

(br)"x7 P akol| ZAH (-4 S290F (/br)

(br)™E7} "7 P4 |2k &of EJ'-P olal’¢/bry

(p)E=RTRe] APt AX|HA F7|eF Qhlol| Cist =2to] =t
EI-T'_ Ut/

<D>0|7‘**- 7|x} skylee@segye.com(/p)
(a href="news2.htm/")Ekg 7IAF - 2= A2 &0, &

337X £0K/ay

rlo

{/body)

{/xhtml

7 A5 A 722 1 5o w2 s ofof gt
olg o} XHTML M }% }h 4 Hrﬂ-ﬂih ﬂ}"*E

Q.

E 4. B F VoiceXML 2AM2| BIAE Zoy
Table 4. Target VoiceXML based Text Format

{?xml version="1.0" encoding="EUC-KR"?>
{block)prompt) MAILLE/prompt){/block){/form)

(form id="body"){block){prompt)2009:1 04 19

(?xml version="1.0" encoding="EUC-KR"?)

{vxml version="2.1"){form id="head")

{block){prompt) MHIZE/prompt){/block){/form)

(form id="body"Xblock){prompt)20094 04% 19% L2
7|7 Qi =2t SASIAP || oiad| -t S2{oFME}
"7V Aol &3} ojo["s=dRe| MR AHX|HM H|eF
DW(HI Chst =2to| ghat=lm Qlct

l"**— 7|} skylee@segye.com(form id="link")
(field id="next” type="digits?length=1"){prompt)CtS 7|
AL - BE AMe E0, He 337X =0l 18IS TEAM
2.{/prompt)
(grammar xml:lang="en-US" root="TOP" mode="dtmf")
(rule id="TOP" scope="public"){one-of Xitem) 1 {tag)
&lt;next "nextArticle” &gt {/tag){/item)
{/one-of){/rule){/grammar)
(filled){if cond="next=="nextArticle”)
{goto next="news2.vxml"/)/if}{/filled)
{/field){/form){/prompt){/block){/form{/vxml)

2 =EollA zﬂoP:} g A 2Elz) gl ~E 7)dke] XSLT
A Hrke) Heid & 59 22 XSLT
TAE ARSI 01 e XHTML E9e] 218714k )
28 VoiceXML EHoz Wdlslo] 24 QlEZ]EE o] &
She AREARAl AT e F EE 2AgH EAolt)

E 5. XHTML to VoiceXML XSL 2M
Table 5. XSL Document of XHTML to VoiceXML

{?xml version="1.0" encoding="euc—kr" ?»

(xsl:stylesheet version="1.0"
xmins:xsl="http://mwmw.w3.0rg/1999/XSL/Transform’)
(xsl:template match="xhtm!")

(uxml version="2.1")xsl:apply-templates/){/vxml)
{/xsl:template)

(xsl:template match="head"){form id="head"){block)
{promptXxsl:apply-templates/){/prompt)
(/block){/form){/xsl:template)

(xsl:template match="body"){form id="body"){block)
(prompt)X{xsl:apply-templates/){/prompt)
K/block){/form){/xsl:template)

xsl:template match="a"){form id="link")

field id="next” type="digits?length=1")
prompt)Xxsl:value-of select=""/)= 12 F2M2.{/prompt)
grammar xml:lang="en-US" root = “TOP" mode="dtmf")
rule id="TOP" scope="public”){one-of)

itermy 1 <tagy (! (CDATA[ <{next "nextArticle”) )))
/tag){/item){/one-of }{/rule)

/agrammar){filled)<if cond="next=="nextArticle”)

goto next="news2.vml"/){/if }{/filled)
/field){/form){/xsl:template)

xsl:template match="br")

xsl:value-of select="."/){/xsl:template)
xsl:template match="p")

xsl:value-of select="",

"/){/xsl:template){/xsl:stylesheet)

¥ 62 g2E7)uke] XMIARE XSLTE #eAA 2l
A }— PRA10)(17)3 2 5ol A|eker Mga] 2o
w2 Who] gk Adgt Aujolrt,
H 6. 8= Tt Z3t
Table 6. Performance Evaluation
T= | HAE JMie|
H|oks]
xsiTe | RS ohugen
= o|gst HE —
Zwl&g%t 14,800 8,512 57.51
(object)
H2a|AlS2E
(KB) 1,126.4 430.2 38.19
Als A
2 ARk 542.3 297 54.77
(ms)
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Aol whE WSk A|2El0) A5yt AA AR |
w2 A, A Alfte R PRI HrE HEl ©l29
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oF 21je] A5 S 7T

V. 28 ¥ g7
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&AM AHEEE EXT 299 XML 41 E T2 3-8lA
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718ke] XML #41%& XSLTE o]-gsled Mgk 4= 9lt}, 814
ok lFgE EXI 3740 XSLTS 24317 ¢lsirde EXT ZH

F T EXI o2 Waslo} . o)tz Aol Ao}
Qe AP AFY BHINE AFek et

gl — Tiu

B =R 1Y A5 60 thdet S8l 283t
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EXI 9] XHTML #45 EXI Z%2] VoiceXML ¥4
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