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Abstract We propose the method to extract difference between the original XML document and its revision and to depict
this differential data in XSLT stylesheets. This paper describes delta-extraction algorithm using DOM trees, XML
delta-expression method and differential XSLT stylesheet file creation method. Consequently, it is possible to obtain the
revised XML document by supplying the XSLT stylesheet with the differential data to the original XML document. Comparing
with sending whole revised XML document, the original XML document can be updated by sending less information, the
differential data. We also introduce prototype software implemented based on proposed method and evaluation result that
shows the effectiveness of our method.
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/A/B/F Element Change Yes
Transformational description of template rule

Absolute Relative Classificat Addition Data

s e NodeType -

position position of difference NodeType NodeNAme NodeValue
/A/B Parent Element Addition Element 1 -
/A/C Elder brother Element. Addition Element F -
/A/B/F itself Element Change Element 2 -
/A/D itself Element. Deletion - - -

X 8 RF—VTERAELE-ESEHR
2) BRI EEIEREL LW o AR
B CTHBE LR =k, EZ5FE®RE2XK 8D
L OWCEAT L XSLTF > FL— 2 EmT 2854,
RUNRZ—rE&fEo%ESs//— N, ICT 7L —F
Witk Tc&x b, Lz oT, X¥Z—¢t7poTWD—
®H—KEIZ, 20/ —FzEHET 5, K8IEXK2 T
RLEY TV XML XLEOESERTH S,
3)) TSl —b~Dvy BT
RE =2 bl ) —RBEOBERICHE-ST, LTFTOF
JECXSLT 7>V — b ~D~ v BT %179,
iy RNFx—2ERVHIB/)—FOTrTL— b (—
¥/—F., £E/— K, Bk, —F)

RN —rEF>/ —FREFEEDT,. | DOT v
Fr—hMZRHRBL TV g ATRT LI RT T
L— b~y BT &7,

i) B/ —FoTr7L—rE

MUNRNZ— 2R/ —REFELHT,. 1 2OT Vv
Tl —hMZREBL TV, B DOLHIT, XF—
Eb /7 —FRIZXLT, B/ —F, F/— K, L/ —
./ —FE2FB L, &8N/ — NI clzrL
X IR T 5, K92 THRLEY T IL XML
DESHEHRO B ZRT,

Copy of Node B and addition of Nods 1
<xsktemplate match="/nodeQ[1]/nodeQ11™>
<xsl:copy>
Goov of Node A <xsl:apply—tomplates />
<xattomplats match="/nodeL11"> Sratoops>
<xskcopy> e . -
<xal:apply-templates select="/node0[1]/nodeO[1]" /> q(:mm"m selot="/nodeO[1)/nods 021" />
</xskcopy>
Uxshtomplate> </xsktemplate>

Deletion of Node D
<xsltemplate match="/nodeQ[11/nodeO[31"> ‘

<xsktemplate match="/node0[1]/node()[1]/node([2]"> <xslcopy>
Node2> </xskcopy>
</Node2> </xsktemplate>

X 9 XSLT 5> 7 L —
4) FEHXSLT A ¥ A Vv — kN DERK
BRI, ElREn7=T 7 —F2K 10 © k)
WZAFRT, 75y XSLT AZ A V¥ — hEART D, ~
v AR, AERTEAZ ALY — D XML BE.
FROFHEBREMERT, 7 v ZEDIE. EHRBEOT
YU —hMZBNW o, FOM—F/ —FDay
— 570V —FTH D,
[ Heder ]

<?xml version="1.0" encoding="Shift_JIS"?>
<xsl:stylesheet version="1.0" xmlins:xsl=http://www.w3.org/1999/XSL/Transform>”
<xsl:output method="xml” omit-xml-declaration=“no” version="1.0"

encoding="Shift JIS” indent="no” doctype—system="i-xhtml10.dtd”
i Data |

doctype—public="~//NTT DoCoMo//XHTML DTD i-XHTML 1.0//EN"/>
| XSLT template |

[ Footer ] °
<xsl:template match="@%*|node()”>
<xsl:copy>

XSLT template |

<xskapply-templates select="@|node()”/>
</xsl:copy>
{/xsltemplate>
</xslstylesheet>

X 10 2% XSLT 2 % A4 v — b

4. EB

4.1. RfEY 7 o =T

Az iz, 2 HFRNCESVWEY I Y 2T &
Java (J2SE 1.3.1) #H W TEE L=, XML /{—H—
L L T IBM XML Parser for Java & fi\V, 1Rk L 7= %%
XSLTAZ A NV — FOZYMEF = v 7 D7D XSLT
x ¥ & LT Apache Xalan-Java 2.4.0 Z# H\ 7=, &K
V7 hu=Tid, fEED® 2 oD XML XEND ES
XSLT AZ ANy — bhEARL, S HICENERE Y



T4 INVICRBT DR, oY T Ny T
AT, #E2FRX0BERMEE ML,
4.2. EBRROHRER

ET. UToOKME®R” 7 4 L2 FHL T, XML X
EOEMR L FHATE O XML XEDXESE S OBR
WOWTHEZIToTZ K1 IWCRTHEMHEEF v — F
., BoEH IR, —FEWMEERSEEI N,
LWl SBsBmEns, 2oars Yy H0nT,
AT UYEROY A X EESEEERILS T L&
IZ XML XCE D EM R AP E LT,

<?xml version="1.0" encoding="UTF-16" ?>

<?xml version="1.0" encoding="UTF-16" 2>

<StockData> <StockData>
<Company id="1111"> <Company id="1111">
<Name>AAA</Name> <Name>AAA</Name>

<T0902>10000</T0902> \/\
<T1359>10016</T1359> addition T1400>10016</T1400>
</Price> </Price>
</Company> </Company>
</StockData> </StockData>
XSLT
AZANT— b MDREIOFHEEZERT, (X)) 72,

<2¥8§30>1mmw>% Deletion <z¥;3;1>1o1oo</10901>
\/\ <T1357>10014</T1357>
<T1357>10014</T1357> <T1358>10015</T1358>
Before XML Data After XML Data
X 11 BB REF ¥ — h
ZoEIEIT XML XEELHERT D/ — NI+ 5%
J— N0 & E£T, (R(Q))

<T0901>10100</T0901> <T0902>10000</T0902>
<T1358>10015</T1358> <T1359>10016</T1359>
- P o e . N
T, EMEERIE, T SCE ST D ES
Size of Generated XSLT Stylesheet

Compressibility ratio =

<100 (%) (D

Size of before XML data
. . Number of discordance nodes
Difference ratio = - x100 (%) 2
Number of all nodes in before XML data
g " [—e—iK
ke —a = 2K
< - a -5K
2 —s - 10K
2 = 50K
e e 1 00K
£
o
o
0 20 40 60
Difference Ratio (%)

X 12 JEMEERLZHHEOBR

M 12 IKERE2RT, XML XEL2AEKOY A4 X%
1Kbyte 2> 5 100Kbyte £ TE I, ZHFAE % 4%0>
H50%FE CEEET, MIZARLEZ X SIC, XML X H
PAXMKELLRDE, ERFELE< LD, Thix
AT VYA XIRRELIRD L, ES XﬁTZ54
Ny — b DN BEGE T v XD —N—~ N
PNEEATXLZHWVWNHIELBRSsTWNS L THD, L
L. 1Kbyte fTRED/NE 7 XML XETH, ZHo#EE
D 25%FEEE TCIERESFADAHICHEEL VWL L
Db, MEFRIFEAAAS VAT OL D /&R
XML XETH . ABEHHN D HRE/N ST IEHFEDIC

BRREET D22 &N D,

News Flash News Flash

These are latest 5 news. Old news view is here These are latest § news. Old news view is here
£ HIBLE Shace Telescops Helps Pin Down
addition EBegmmng of Time - SPAGE. uni {Apr 24, |
2002 )

+ Universe 13 Billion Years Ol = Somewhere
Press (Apr 24, 2002)

+ Scientists praise images newly sent from
Hubble - Anywhare Sun (Apr 24, 2002)

» Supermassive Black Hole Seen Under
Censtruction - SPACE. uni (Apr 23, 2002)

+ Chandra Has Best Image Yet Of Two
Galaxies Colliding ~ WhoisScientist (4pr 23,
2002}

« Universe 13 Bilion Years Old — Somewhere
Press (Apr 24, 2002)

+ Scientists praise images newly sent from
Hubble = Anywhere Sun (Apr 24, 2002)

« Supermassive Black Hole Seen Under
- Construction = SPACE uni (Apr 23, 20023
« Chandra Has Best Image Yot OF Two

£ THIBLIE hOnts town ohjacts at fringe of sokar >
1 system - Spaceflight Someone (Apr 18, Simsen Collding = MhoisScientist (Apr 23,
\ 2002

A

These are sample news. These are not associated
with existent organizations and persons.
GoTo Top Page
Copyright(C} Sampie news Inc 2002
Sample News is trademarks of Sample News in
Japan and other countries
Centact ug! NTT DoCollo

These are sample news. These are not associated
with existent organizations and persons.
GeTo Top Page
Copyright(G) Sample news Inc 2002
Sample News is trademarks of Sample News in
Japanand other countries
Contact us! NTT DeColo

After News Content

Before News Content

K13 =2a—R7TFyvaarvsry

WIZHK 13 O X H7, =a— AT Ty aarsy
YEHNT, BEFRNOMERHMEIT > 72, KIZRT
A TV T, BHOBICH L= 2 — RIHE B
mEi, —FHWwW=o—REEMIBRELD, %
JAWTEBEDAESY XSLT A XA LY — D A4 X
(D-XSLT) . M N ZFh % gzip THEML L b D
(D-XSLT+gzip) . S HICRALCarF Yy (AL, EHE
BICWAT LI b D) % Diff THEH % L V.| gzip TEHM
L7 @ (Difftgzip) &ZESHEORAKE ZZ M
ELE, $F-. BHEBKa T UV EREETLIERAE LD
e LT, ER % T Yk gzip CIEMLIZB D
(HTML+gzip) b #lE L 7=,

1400 ‘[Size of original XML document (1189byte) '7
1200 p oo e o N oo 2l
4

g 1000 [ . ¥ 4
e o b 4 - % - D-XSLT
© .
wﬂ & — —o— —e— —— —e —— D-XSLT+gzip
2 600 — k& - Diff+gzip
g —@— HTML+gzip
o
O 400 5

200

0
0 10 20 30 40 50
Difference Ratio (%)

X 14 ZH57 7 ANDOY A XL EHESOBELR
Bl 141X, ZORRERT, Z0HEE 10%0 5 45%
FCEfbEEELED, EH XSLT AX ALY — O
A XERmd, BRICRT I IIC, #EH XSLT A ¥ A
Ny— NE gzip CHEMLAEbLOIX, BEFKLa T Y
ZIEM L2 b DXV FHT63%D KE SICEMS N
TW5, £, DIff Z VWEES 7 7 A VEER L
LOLHETLE, F3T% YA XL o, ThIC
XV, Diff ICiERiER VA, KR, SRR ESIE
MWRERINDIZEBNND,
b, BEY 7 bU =7 OFFHIC LD
X 5=

"R FHFKIC
XSLT A X A L3 — b O, K OFE A



XML L34 XSLT A ¥ ALy — 6 O EHH %
XML XEDOAERPETHB TITADZ L2 MRAL,
LICZEDOIEHMEHE G FERA EMEN 2N & 2l L,
5. 5

XSLT IE#4 7T Lb., ZoEHRERBITL20ICKET
X2, T2 T, & XSLT AZ A vy — MEKO#E
BIZBWT, FICAMTH D LEbILD XSLT e
L T xsl:copy-of B LTH LWHEHEZERET S,
xsl:copy-of X, ¥ 7V U —%EET D7D XSLT &
RThOB., ZoHE FBELL/ —FUTETOY
TV —NKR LS TLE D, RET D generation()
(K 15) &, COHERZY TV U —%HKHE ) — Kb
nMRETHRETLZ2200BKTH S,

Iz E Y, ko XSLT kv L EHiz, 7>
—HMOa—RERLEREELE LD aE—DKE

MAREE 2D XN RESEREZRIATH L
NTEDHLOIILRD,
@
® ©
® ® —
®
Before XML Data After XML Data
<xsl:template match="C">
ol
/</x‘s.| cop‘y> e
15 Generation B8%%
6. T &
AR TIZ, fEED 250 XML XENS ., HEIW

275y XSLT A X A Ny — b E2AERT D FHFRICHONT
BELL, BEHFAL, EoBRB Tt X ZHHH
TurvARRESRHA I o206k, ZRLENIC
BWTT LAY RLADORREEIToT, b, AIEY
TRz TIZONWTHRN, ZOFOMEERLEE, &b
I, XSLT I2B8 W T, EZNERERBT LOICHERD
REFLWEBICOWTRE LT,
SH%OBETIE, E5IC—HK XML 28T %2
ZHAXOFHMEOFFM. Fr L XSLT B o f 2T
fli. ZHHBET LI ZLOFMMAREL 2D,

TYPE Mapping to XSLT
(No continuing process to descendant of pattern)

Mapping to XSLT
(Continuing process to descendant of pattern)

Accordance No template <xsl:template match="XPath of its own position">
<xsl:copy>
<xsl:apply-templates/>
<[xsl:copy>

<Ixsl:template>

Delete <xsl:template match="XPath of its own position™
<[xsl:template>

<xsl:template match="XPath of its own position™>
<xsl:apply-templates/>
<Ixsl:template>

Change <xsl:template match="XPath of its own position>
<Data of Changed node/>
</xsl:template>

<xsl:template match="XPath of its own position">
<Data of Changed node>
<xsl:apply-templates/>
</Data of Changed node>
<Ixsl:template>

fré A ~%/—F, BIBR/—F, EE/—FD
XSLT 7 v — b ~Dxy BV S

TYPE Mapping to XSLT Mapping to XSLT
(No continuing process to descendant of patter) (Continuing process to descendant of pattem)
Addition node <xsl:template match="XPath of a pattern node™> <xsl:template match="XPath of its own position”>
in Parent <Parent addition node> <Parent addition node>
<xsl:copy/> <xsl:copy>
</Parent addition node> <xsl:apply-template>
</xsl:template> <Ixsl:copy>
</Parent addition node>
<[xsl:template>
Addition node <xsl:template match="XPath of a pattem node™> Same as left template
in Child <xsl:copy>
<Child addition node/>
</xsl:copy>
<[xsl:template>
Addition node <xsl:template match="XPath of a pattem node™> <xsl:template match="XPath of a pattem node™>
in elder <Elder brother addition node/> <Elder brother addition node/>
brother <xsl:copy/> <xsl:copy>
</xsl:template> <xsl:apply-templates/>
</xsl:copy>
<[xsl:template>
Addition node <xsl:template match="XPath of a patter node™> <xsl:template match="XPath of a pattern node™>
in younger <xsl:copy/> <xsl:copy>
brother <Younger brother addition node/> <xsl:apply-templates/>
<[xsl:template> <Ixsl:copy>
<Younger brother addition node/>
</xsl:template>

& B 7T F~DBM) — KD
XSLT T v v —hr Do T

TYPE Mapping to XSLT
(No continuing process to descendant of addition node)

Mapping to XSLT
(Continuing process to descendant of addition node)

Addition <Addition node/> <Addition node>
node <xsl:apply-template select="XPath of lower pattem”/>
</Addition node>

ff& C YV —DRW~DEM/ — KD
XSLT T v v —hr~Dvo T
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