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Abstract This paper presents an efficient algorithm to compute differences between old and new
versions of an SGML/XML document. The difference between the two versions can be considered to
be an edit script that transforms one document tree into another. The proposed algorithm is based on
hybridization of bottom-up and top-down methods: matching relationships between nodes in the two
versions are produced in a bottom-up manner and top-down breadth-first search computes an edit
script. Because the algorithm does not need to investigate possible existence of matchings for all
nodes, faster matching can be achieved. Furthermore, it can detect more structurally meaningful
changes such as subtree move and copy as well as simple changes to the node itself like insert, delete,

and update.

1.ME2

SGML(Standard Generalized Markup Language)[1]
I XMl.(eXtensible Markup Language)[2]€ +33
Y I ARE HEYG & Yo o] 7NFLel Tgol
Zbsdtthe Ad wEol CALS(Commerce At Light
Speed), EC(Electronic Commerce)/EDI(Electronic Data

Interchange), JEYl 59} ThFg FopollA FAA e
tul g R vS FYREENEITA d7Y
kyongho@ nist.gov
o o3 9 (F) 2P A7
ayasiec@freechal.cokr
gl Addidha HFEE e g
yveehoy @rainbow . vonsel.ac.kr
T pals el AFdistn FHEYRTEY o
kvunkoh@chongju.ac.kr
A 10999 99 21
A ’\F%" ®oo2001d 69 269

®F ¥Yoz g AM-EI UTH(34,35].
XML 7]5bek FR8tg A0 A 7
g A7t S 1Y Folok

53] FR3ME FAz7re] W3 change) Ev Ao
(difference)2E ©A = WHL WA @& (version
©[10,11,12,13,14], dlelel g)o3l-9-A(data
warehousing)[15], 28]l %% vleletu]o]X(active
database)[16] &9 TR &8 EolollA vlg Fas
k=R Bk AHR WWW 8738 AZEr S8ty
AMEAE Al BEEe XML A48 H3E AFoE
#$AE & e Wel 87"k

olo] SGML/
(6,711

management

) B =RdA pxgE EA", “SGML/XML A", 281
“SGML/XMLel 719k #2819 B L5 $9g on)
2 Alggr
) ¥ =8olA wdlchange)$} Aboldifference)e FYUFE 2w
g zZE g2 ARl



A2 Wy gngES o848 T EAY g A 607

3l gxo] @ 7B dAPe 2 uAE 7IELE node)Wdl A7 EAse e 4 EFrooted
E2A4(16,17,18,19], #AE dele21], 28z Egy ordered tree)oll 7|8¥+et E-A 248 Aot}
afizel e AlEFH<l dlo)e[22,23.24,25,26,27,28] o AHete HEL &4 EgE e = Zhang™
o VAR E/E & Aok a2y BAES 3AE Shasha®j ®WH[22], Shasha®} Zhang] ®Hg[23], 22
dolelg X7 ooz e Ao AL, AEHY A I Zhang®} W (24] 7 ¥aste k=] 44}, A4, L

g wrgdslq @bv) wiel FREgE FAQ SGML/ gz 73Ale] w@adt ¥ide EEoln AEFHQ #HaeEs
XML 245 sk 23 FRE(subtree)2} o]F(move)E F&3ct T T=3)

SGMI /XML —“#*1" =8 #Q AF FRE EYITH H BME dldez &= Chawathe 59 W ([27]&

g0, %8 7g =89 AY, =8 AZ Az & ATFAHAL HHS 9Fse BAC digld AZH W
%, ﬁ"-h 7M-_, 4 A, 98, 18 Fa #8024 RERY ol g FEn. wbHel Agd wUyE
59 =gHd FAH 2450 AFHAA F2E FAHT < x=3He ‘?—J*W"E—l(one—to—one)A gsAAs BE
t} mEb SGML/XML #A9 3¢, 343 ¥g 13 d-di-tHone-to-many)®] WSBAE = Y3}7)
2AE 989 8o AFEe 2AES EEoln = W REEg EApry HA7t 7yl 53 A

]

dHe P2 AN Teistelol doh @F Tol, BA  tE A2 WY dmelFe ARl s Heel x
g 7S Hol HA EE ol A9 oF WA =09 e LB LT ZASE Chawathe 591 %
@ & slojol o, YurHoz ALGAE SGML/XML M wiistol tgRAe ur WA yae
EAE BYFAN BA} WALUZS AW BT B wRel 74 ogd 2o 28dME TEsE
S8 wWalo] th ANE AAsh: $§ A2U B9 PAE AWRHOR EY & Ut BH 2Ue AXD
BAE 943 Oae) 4o EEVTR ARG o) X9 ¥E Ao EEW 4 Uk ws A
vl Yt PRE AFHA 2E olth vhaAR ol Mol Wz} gAE Aste] ANE wlg =YL 7]
& O5e A 44 ZHse A wFYEA

Zaich. 2y ASHQY dHiolelE: A uideR s

71E A7 AS, Eftree)E TFASE =Z(node)ol ItE GuElEe gewA A4 Wl 9 22

AHd(insert), AtA)(delete), 2g}i 7§ Al(update)®e] & 1::~ GHAlZ TR 2 Ao gk AME dHs
ol

4
Bk 3RelE Wa 9x9 BAV sz A7 2
g 2ersl 27hn oje) BARE lEaT 49dA
;{o

jredes e

&3 TS FEIAY 571 =9 59 ©3¥E ) gk 5FeME AgE daelsy Hee #d 4

A5t 9k 9} i 2 EMET, v 6FdMe dAES

B =FdAe SGML/XML 719kl Fx3tE FA EdE-11= 2

to] HStE 83T BAT & U ¢ndEE A

o AP gpeze mzstE T T oA 2. EM 2H, i A Q) HIE Y

1 BAe] AfolE AEAOE G5 95t A3 B AHoNE Fzig 2AME andos RHY =

I stgkale] RPAHY HE S Lo dA A4 Qe BA Rde Aodich me TRIY BAze 7
Z39l
5 e

o

r)f

4 Ag wjad L3 ZE(path-matching algorithm)g H3E A84oZ HEY & Yve Wil ANS
g3l F WAL FHe == e dS@AYE

< i, 71E @7 zeldE st mpAjte
Bgeka, ol vpte = owidel st el $U o gae wa ane F2e0) A8t At wg
Al (breadth-first search)& #-&3lo HIE F353 248 %o
th 53 B =8 723" M9 A9 BHE 9 2.1 M 28l
3kl 2] =Z(root node)E Zor A xL(sibling SGML/XML EA+= Hdd¥(declaration), T &3

A ol ¥(document type definition), ZL2lil AA A X

B IE ArE ABAL deld 49l AIE EUP) A9 (cocument instancelsl A ¥EO2 P9, ¥
AR, A, B4, 015, 22D B4 § oke R A .
Sigann adg a8 drda 4e Be aed g TEE FU® B4 49 3anE uas g4 ear

g AP B mRolX AMgdhe due e g v 9 7 B A Y] W ®A whye Aljbgich

A2t ﬂ"]’éi‘% 2720l A Z}*‘l]*l_ 71g g, 8 194 UEelke dle) o], YuiEoz B &
1) 5w HdA Wskx Ge(F FYH == T FAR g = he o o 3 ool ST o
Ze =5 7re] WSEAE olulae ojd] W MwWe 3~ 3 FoFe 249 =AY 74 8k dBEe A

WO A8 Pl



608 ARS8 =8 HoleHola A 28 A A 4 Q0L
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SIELEMENT  FROM S0 (HPCDATA) >

<ELEMENT  BODY -0 (PARAGRAPH)* > )
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I8 1 Memo #4118 #H¥E3Y) 93 B4 #8 Ry

o] o

g E(element)E Aol JdudE M %(element
declaration)®] ez FHHC 89 g 4y
Ao EF=E W8 Zd(content model) Ezé
dYUNEZ I3 4 e 39 dYvEY FHS &
Age] T3 AR 1944 sPCDATAE dwEs}
g EAEE ZFEE ouigthE HAES &
3 54 devEd X@dse 3ty dEMEY 2449
Atoldle &A7F EAfgich wep B =RodMde FE
ste EAME BEE7] S8l e =285 XEI
A =27t A7 EAshe o4 Edd 7Rk 24
2dg Ageet AgE A 2de] mel SGML/
XML #A¢] dejdEs} EAEe EY 7129 ==&

gt

B mulg FASHE 7h7te] w=Ei g o] B(label) 3}
#lvalue)d] 5 7HA &A% TERFCL B =AM
dHHUES EAG #FEe xEe 44 dHE
=E(element node)$} HAE %I(text node)gli &
odr} E8 AYYE =EE Y dUE oS H)
olBE zheth U H2E ke yojEs HA ¥
=t} 3 AYHE ke g 2k gou "Hag
rEE Y FAEE o Re
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<TO>Comrade Napoleon</TO>
<FROM>Snowball</FROM>
<BODY>
<PARAGRAPH>
In Animal Farm, George Orwell says:
<QUOTATION>These were large sheets ... </QUOTATION=
Do you think SGML would be helpful?
</PARAGRAPH>
</BODY>
<CLOSE>Comrade Snowball</CLOSE>
</MEMO>
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