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Improved Matching Algorithm to Different Time
Stamp Maps
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(College of Software Engineering, Tongji University, Shanghai
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Abstract; Based on an analysis of the existing research about
differences matching algorithms based SVG maps and their
insufficiencies, this paper proposes an improved differences
matching algorithm improved different of SVG maps(I-DiffS).
The algorithm defines a node set element, which is a set of
path node composed by one or several element node, attribute
node and value node. It also defines a labeling rule of
structured trees based scalable vector graphics(SVG). Both
reduce the number of elements in the arrays related to
structured trees and the sum of types of operations in an
generated difference script are reduced, which shortens the
process of matching. The result of matching is a generated
difference script, which records an update operation from the
first time stamp map to the second one. Compared with the
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existing latest DiffS algorithm, this algorithm has lower time
complexity. Application validates that DiffS algorithm is

effective.

Key words: scalable vector graphics (SVG); time stamp;

map; differences matching algorithms; labeling rule
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WA RF A XML SRS IR, 2Bk et R 2 4%
BER OGP,

A Y Diff S Bk R 7E DiffX Bk 5
MEFLENTRULENREELENTAENRD
ILETC &, Bl & 2 4L {id; String, et: String, e;
Element} } 70 & FI%4 E1, E2. B8 2 W B E] B2 2
EREEZE O g n).

EIE 1) DiffS Bk o, 4 ELE2 TR
MUK ZE, FHBA HE 7 AR BRI K. 755,
MFHATHEITET R, BENWBHFERER
K, 2R HHET Ha R K.

ZEIAEMRFLENAR, TLLERE R
TENTA BB —MFHTETR:TRAELEK, B
B30 B TR B AR B HE e A 4R e TRl A
B 7 4b, il ot — R A5 5 8 SCHL N >k B H AR R
SVG Z5ti#t, 8 B FAF B KB R K M, 5
B0 IBAEHEF B R B 8.

1 ik 1DiffS EE R H

1.1 I-DiffS g% B8
L1 MEREX

DI RETLE. TR RIEL SVG # b E
it Y BBIR AT SR o, AR Y S5 F B i
ERMAZXPHITRNT A BETEMETRER—
AN R AETR. ME dh 2 Wi RET
R EMAETRESHLIICLBEHTRA
“SY”, {EHT & M “rgb(0,255,255)60”,

@ EPRFB TSR ARSI, 72 SVG #
2B AR AE LK 4 {line, rect, circle,
eclipse, polyine, polygon, path, text} , ¥ WHEZR T K
% {SVG, g, defs, use, symbol, desc, title, image} , %
Bt E4E{x,y,1,rx, ry, width, height, stroke/
style, fill, tspan}. 3tF 26 N EFERATLE, ATLIH 1
MRS FHIRR, 75X 26 M EBEEARTRZINIT
R H 1 A/NEFEARR, IR 1 A FERIR T,
AR 2 LB RHRIR, D2 HE.

T IR AR BT G5 I RO 5 8 SO, R A
AITER IR 5 XNk 1.

1.2 FREEAH

DALE BT S, ¥R SVG X H#E T
TRELRNE SR - SVGI W HETRE
Fame , 2 J5 T AR 4 18] 2 A A0 1 B A 5 5 SO DU e
SVG W AE TR G MWLM E MRS T R

EILRE M.

*1 SVGREXMETEERTENIFSEX
Tab.1 Labeling rule of major basic labeling rule of

major basic element on SVG map

TR s TR s TR s
line A g J fill S
rect B defs K rx T

circle C use L width v

eclipse D symbol M ty U
polyine E desc N height w
polygon F title (0] stroke/style X

path G image P r Y
text H X Q tspan VA

SVG I v R

DOEREEYAETEES M BEX
SV G 2 b B STRS XoF g P S5 # 0 oh  JR E J TY
B id B FHIFFHES, ZB TR T A
oF IO PR a5 35 HR P 2 4 JB 4 T T I
B, 0, — N BETEN SHFRT R SWV, HEF S
HESVW”, M{E T E T 5N “nonel 001007,

BEARE 2 MATRETE I TR WA EL,
E2; E1 fHAMETE 1 MRE SVG i
P E8) ok O A 4354 4T R SR ST R N By, R B E2
FEAMNETE 2 MEA SVG #5 2 b R Y
REEH I RETTEN N m,.

BHAELAME2 FLRNBHEHLT 6 404
BB 1 MFRERR RETLEN dE S 2 MR
B RS E TR TR TS Fr 4 B A7 8 path;
B3 NFRP R EELRN BT S TARNF
et BANFRBRTAETREMNET R4
B FREER value; 55 5 NMB4EH I RIT 5 BT 0F RE AT
SETEIIEET 28 6 MRARICEITR T A4
JUER LIRS hy 38 m— A B TR SR AT 4L
B8 7T AR flag, AIRIEF T RELER

FITTRET R RREG B4 flag FHTROHERN

MR RETRERA El FRRT R ZTR
BRI IdEHR 2, TR R FITA RN FRE path
RVIC?, BT R B FRE R et HSY”, {H
T R BT 4B value i “rgb(0,255,255)607,
B RETLR MRS e b AlL 38T R R84
PR R BER k36 5T h A—A1—>A4—A8—~>All,
FRIEFE TR A EHREAEA flag KR
4, o flag[ATJHIME N 9, flagl AATHYE R 2,
flag ASTHI{E N 2,flagl A11H1H 1.

XHEH E2 hRCH TR KRS id E#HTHF, X
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B id R TT RS HE S TR MBI,
BEXRIE X id B TR K path (31T HE
P
Wy E1 SR, R SR TE s Xt
MRS R EARCSAELE T AETEE
G M L H) s, e€ Array(M. X)), M G5 A K TEFR
AT —IKPEFE, BNGREE; 2 s 1Y id A RS IR IE
id X4 E2 TR A RAE B4R 4, KT
K d s B9 id . path {H. et {H value [HHHE;
24 s By id RZS iPiRE path Pr2Ear 8 BT E, H
JUEK d s [ path (B et fELH value (4% ; R
W d. h#l s, h FrXfRify 2 MER, IR 2 MER
ot B P 48— TR AR TR, WK (s, €5 d. ) B IR A GHD
TRERRES M. 2 FEENEKRZHBRE
W, KA RS A EER S
Procedure F.SVG-Match (SVG1,SVG2)

—_

2 Input SVG1,SVG2; Tree

3 Output M; MatchSet

4 Begin

5 sort attribute nodes (except id attribute) in each
6 node set element of SVG1,SVG2

7 E1,E2; Array of { id: String, path: String, et;
8 String, value: String, e: Element, A: HeadNode,
9  flag: ArrayList<Integer> }

10 traverse SVGI in depth

11 let e be the current unit

12 add {id value of e, path nodes of e, attribute
13 nodes of e, value nodes of e, e, h, flag} to El

14 End traverse

15 traverse SVG2 in depth

16 let e be the current unit

17 add {id value of e, path nodes of e, attribute
18 nodes of e, value nodes of e,e,h, flag} to E2

19 End traverse

20 sort elements having id attribute of E2 according to
21  the first string ‘id’

22 sort elements of E2 according to the second string
23  ‘path’, which have no id attribute

24 traverse El in sequence

25 let s be the current unit

26 if (s. e, *) belong to M then

27 skip current unit

28 End if

29 if s. e has id attribute

30 find element d of E2 which d. id equals to s, id,
31 d. path equals to s, path,d. et equals to s, et, d. value
32 equals to s, value

33 else

34 find element d of E2 which d. path equals to s,
35 path,d. et equals to s. et,d. value equals to s, value

36 let hl be s, h and h2 be d. h

o PR , S - TN R ) R A P 2= R DG P SCHHE R o 1591
37 while hl and h2 is not equal to null
38 do
39 If hl. value is not equal to h2, value
40 go to the end of the program
41 hl=hl-—>next and h2=h2—>next
42 M=MU (s.e, d ©
43 End traverse
44 End

ORBLEETRELRES MERERN
. BHEERUFHEYE -SVG-Match 18 3 B IL FL 7
RETLRES M RERL, B 58, % SVGL X RLH 45
PR EAT 1, 0 SR I i T R R TR TE SVG2
R BEER BN R T R R TT R M AEL I R TT R
8 M, NXF SVGL 3um i mETE s,
IR D R AR TT R k4 s h FTIR MR, &
L3 5 B R B — R X R TT R TR, IR
BILR TR Y flag Ho4 1, MFE DiffXml #i0 A
delete #4E, [F B} X SVG1 B B4 SVGO Fif %f Bi 4
GSHIMPAT delete BAE, SFXTEER F B TTR
R flag (EABOR 1 824 &I, R PATEMERLE. A
WiEF I AR, EBLE R null 1k, AT 58
P GBI TTR T SPAT delete 2RAER, Br T M
BRIZITR TR Z 5, B ZOR 5 HA B A BT s A
B R —IEBR.

BB, X SVG2 W BL A G5 AT 7 » i1 R
W 7R R U RTE SVGL BB X H T R E LR
MR RETRENERET RELTRES M H,
WXt T SVGZ Hr il i 15 B TTR d, ¥R
TARETRE LIS d h Frig R AR, B4R P
HRP—NRE X R TTR TR, IR ZT R
R flag (H 9%, MFE DiffXml FA0A insert #24E,
T SVGL fIRIZA SVGO B it B A4 45 # 3 $h AT
insert #4E, FXHER P RN TTRTT R flag HM
B 1 BAE. REEERE AR, BBR R null 45 1k,
HAp T 5 R SRR AT R RAT insert #;
YEmS, B T BRI TTR R 240, B E s 5 H AW
BT RAMET R — &R,

PTG A 2 R A SO DiffXml BEEXT
SVGO RBEFESS R B SVG2 # 2 b I Xt R A9 4544
A, 3X U B T X SVGL 945 s W i n DiffXml
JAIAS o R AR AT AR B 2 MR SVG2. T8
ER R .

1 Procedure -SVG-DiffScript(SVG1,SVG2,M)

2 Input SVG1,SVG2:Tree; M: MatchSet
3 Output DiffXml: XML
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4 Begin

5 let SVGO be a copy of SVG1

6 traverse SVG1

7 let s be the current node

8 (s, ¥ ) notEM then

9 let p be a node

10 pisequal tos. h

11 while p is not equal to null

12 do

13 flag[ p. value] is equal to 1

14 add to Diffxml

15 “<delete XPath="XPath(p. value, SVG0)’/
delete>>"

16 do delete operation to SVGO

17 End if

18 flag[ p. value] is equal to flag[ p. value] minus
one

19 p is equal to p. next

20 End if

21 End traverse

22 traverse SVG2

23 let d be the current unit

24 If (% ,d) not belong to M then

25 let p be a node

26 pisequal tod h

27 while p is not equal to null

28 do

29 if flag[ p. value] is equal to 0

30 add to DiffXml

31 "<insert XPath="XPath(p. value, SVG2)">>p,
value<'/insert>"

32 do insert operation to SVGO

33 End if

34 flag[ p. value] is equal to flag[ p. value] minus
one

35 p is equal to p. next

36 End if

37 End traverse

38 End

1.2 IDiffSEXxERE
1.2.1 BfEIE S

#EE Y I-DIffS o B SVGL FRTTE NN
n, T ERETLE NN mi; SVG2 FRITTE NN
ny s VR EITTE MK me. BB SVGL BT
BETENBRKBHEANEN t.,SVG2 FEMTRE
TERNBARBHEANEN 1,;SVGL R KIFEERN di ,
SVG2 WBRRIEERN ds.

7= -DiffS 9 FE : 1I- SVG- Match %5 5
T, %} SVGL 1 SVG2 5 m LR BT ik
7, B R 22 BEERLA mi O (zlge.) +maOCs1gn,).

55 10~19 17, WREFM F SVGL 1 SVG2, ¥ SVG1
1 SVG2 A7 SETRRINE] SVGL %t RE A
E1 #1 SVG2 H %4 E2 o, BRI 22 B HO(n ) +
O(np). 55 20~21 47, K48 id EX+ ¥4 E2 #A7HE
JP BRI 2 A OGmylgms). 55 24~43 17, W [
E1,%F E1 BT E2 h AR 5 Z LA
o E, BT E2 B4 H T, R AR RIE 225
H OUgmy) , TEIA R BRI B Bl B 22 B A OGmn, lgm;).
B ik, 78 ¥k I-SVG-Match [ 5B Bl B 22 BE N

mOCt,lgt,) +myOCtylgty) +O00n) +0(n,) +
OGmglgmsy) +00m, 1gmy ) ~0(n)

-DiffS {78 3t I- SVG-DiffScript #,45 6~
2147, W [ SVGL, IR WG RETEAE
SVG2 HABEFRII T B A 5 5 2 7T B N 7E VG i 5 4%
EURE M P, TR % R ETR LB T
of N IR » Bt [RI AR 2% BESE DL R OGmydi) ~00my) 5
¥ 22~37 17, F SVG2, % TE— M ERE T R E
TLREA M PERABE M SELE, BIRNF R
PIiZAT MU R IR T R 4R, B R B 24 BE
i&fﬂ% O(med,) =~ 00(my). Iﬂlﬁﬁ%%% I- SVG-
DiffScript f# S M8 B 22 BEH OGny +m).

HETFL 47, Bk FDIHfS S Et a1 2 24 B
8 O(n) +00my +my) =0(n).

1.2.2 Z=RIRIE

¥4 E1,E2 %t SVGL #1 SVG2, firag 125 |8
B ZREER OGny +my). SVGO 2 SVGL X R R,
AR ER O(m). R ERT,E1 FHFETER
RE7E E2 AR BIILECHT ST R, FE B DL AL 4y
RETREAS MIrENERIEZRERN OGny). HiL
Hyk F-DiffS BRI FE R T RS BEZRER On +
my)+00my) +0Gm) ) ~0).

2 I-DiffS &% HIGiE

2,1 BEEWIE SVG R
XEITER R —IE 2 DA B E B R SVG #
A B S0, 045 43 B oA FirstTimestamp, SVG
#1 SecondTimestamp. SVG.
FirstTimestamp. SVG . EA&N AT,
< svg width="1000" height="400" >

—_

2 <circle id=cl r="100" fill=none>
<Zrect id=rl width="150" height="75" fill="
rgb(0,0,0)">
4 <g>
5 <path id=p] fill="rgb(255,255,0)">
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16
17

18
19

<g>

<circle id=¢2 r="60" fill="1gb(0, 255,

255)">

<Crect id=r2 width="189" height="52" fill

="rgh(255,255,0)">
</g>
</g>
<g>

R R , %8 - 7R [ s B 2850 At PR 25 e UG W G 3 1593
<Crect id=r4 width="209" height="80" fill
17
=none>>
18 </g>
19 </g>
20 </svg>

<Zeclipse id=el rx=101 ry=281 fill="rgbh(192,

192,255)" >
<g>

<Cpath id=p2 fill=none>

</g>
</g>

<Crect id=1r3 width="209" height="80" fill=

none>>

</svg>

SecondTimestamp. SVG W BN AT,
< svg width="1000" height="400" >

<g>

<Crect id=rl width="150" height="75" fill="

1gb(0,0,0)">
</g>
<g>

< path id=pl fill="rgh(255,255,0) ">

<g>

<circle id=¢2 r="60" fill="1gb(0, 255,

255)">

<Crect id=r2 width="189" height="52" fill

="rgh(255,255,0)">
</g>
</g>
<g>

<Zeclipse id=el rx=101 ry=281 fill=none>

<g>

<Cpath id=p2 fill=none>

2.2 BEEXTAETERINEHR

Bl 1230 SVGL fM SVG2 7EE X TH &
RZ RIS, KhMERR TR TN,
RETE s IR s AL R BB T 0, R AR H
R SVGL 1 SVG2 AR ZER.
2.3 EIFFRESHEXANE MR L SR SR

B 2 i A T BT S MRS S SO X
1 BT ESIRGEAT T Ak, IR B 1 gy S
EHY SRARMEE ST T A8, FHEEERTER
TRABEN R, EREERAMET R, BN5EE
LR ETE BR A BT L HRETE hon R R,
BB T R s P BRI R R HE R (Y
S P I 422 J T s U X B BB, AT R
FEENl A, (n=1,2,,13)# B,(n=1,2, -,
IDIRHZITE TR RSN Ay, A, F1 By, B,
&), AR 30 SVGL F1 SVG2 = 5.
2.4 EBNTRETERA

2 Fiz 3 /) E1 f1 E2 2 E4LE M SVGL
1 SVG2 M & Mm A B R B, AL TR AT
RETE, BN uEd 7 B, 7 32 RE
AR TREXRMNITENT RTHARN F/RE
path W RETLENBHET ST FER B et TR
EXEMENT R ITA R FRF P value, TR ETLER
HIHRET o W RETTEMITER T R IBE T s AR
B Ta4 h DLRIER T VR ELXRNSE LR R
FARBUIBA flag. HoA %4 E2 28T id EigF
IR HEFRP J5 A Y.

fill
1gh(0,255,255)

fill &7

|r7\160|

[width 4 189

width 2 1000
height 4 400

fill
rab(192,192,255)

[ia 0 2

[ height 2 52




1594 B3k ERE R E B ®Al%

...........

[svidta 2 1 000] [eight 2 400

fill
1Eb(255.255.) Ceirte) <

# y
rggg”“’“) M’ rgb(lgl 1j;2 255)
‘ fill % ‘ fill | fill 73 none | | fill 24 nonc |
1gb(0,255,255) gb(255,255,0)
[+ 60 |\ [ widih 25 189]
EER

b SVG2

1 SVG1 #1 SVG2 X B K% #7 g5 ¥a
Fig.1 Structural tree corresponding to SVG1 and SVG2

< 2 KETRAETENEMT RHEFR SVGL X K%M

B R EI B4R E1 #0 E2
Tab.2 Array El1 and E2 corresponding to SVG1 and
SVG2 including sorted attribute nodes in node

set elements

1000400 %% id path et Value e

onel00 E 1 VW 1000400 A
¢l IC SY  Noneloo As

rgb(192, rl IB SVW  rgh(0,0,0)15075 As

1?(2)712;15) pl TG S rgh(255,255,0) A;

El & TJC SY  rgbh(0,255,255)60 An

[reb(255.255.0)18952 | | mone | 2 UJB SVW  rgh(255,255,0)18952 An
2 SVGL el TD STU rgb(192,192,255)10181 A,

p2  1IG S None Ais

B r3 1B SVW  none20980 As

F 1 VW 1000400 B

@2 UTIC SY  rgh(0,255,255)60 Bn

#fi el DD STU nonelol8l Bs

¥ ol UG S rgh(255,255,0) B

g p2 UJG S  None Bis

E2 1 IB SVW rgbh(0,0,0)15075 Bs

2 TJB SVW  rgh(255,255,0)18952 B

rd IJJB SVW  none20980 Bg

[reb(255.255.0)|| b(25525;0_)i§;<;5_2_|_ 25 ERNERTSETRESM
e [-SVG-Match 47 VG Bad 72 : 2438 i 3] E, [0]

1rgb(0,255,255)60
it M={(As, BD)) s 43 i8] E, (110, M= (CA; ,
b SVG2 B} 4w FHE E (2], M={(A;,B)}; 4RI B
2 EF SVGL#SVC2 RULBHENLT E,[3]8},M={(A:,B)),(A;,B)}; %iwFHH E, [4]
TWRETRPEER

Hﬂ‘aM:{(Al »B1), (A7 »B7), (A11 aBu)};¥lﬁE§u
E, |:5:|Hﬂ‘,M={(A1 »B1),(A7,B;),(Ay,By ), (A,
Blz)}ygﬁﬁﬂjﬁj E, [6:|HTJ‘7M:{(A1 »B1),(A;,By),

Fig.2 Structural tree corresponding to SVG1 and
SVG2 including node set elements
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A PR , 25 - TN R A ] R Y 2 S DG B S ke 1595

(A11,Bi)y (A, B} M 3B E 718, M=
{(A1,B1), (A7, B;), (Au s Bu), (A Bie) s (Asg,
B} S hE| E1[ 8]0, M={(A:,B1),(As, B,
(A11,B1) (A1, Bi2) » (Ass, Bi) }. L ER AT FH
1 I-SVG-Match 5§ 24~43 f7 PRI L 12, & 18
P RETRES M.

F3 KEBETRETROEET RHFRE SVG2 X%
B EYSA E1 0 E2
Array El1 and E2 corresponding to SVG1 and
SVG2 including sorted attribute nodes in node

Tab. 3

set elements

pOE-3 h flag
A flag[11={9}
—A1—~>A; flag[2]=1{9,1}
—A1—>A3 flag[2]=1{9,1}
—>A;—~>A—~>Ar ﬂag[3:|:{99391}
El —>A1—>A4—>As—>A11 ﬂag[4:|= {9939291}
—>A;>A—~>As—> A1z flag[4]=19,3,2,1}
—A1>As—>A,y flag[3]=19,2,1}
—>A1—>A5—>A10—>A13 ﬂag[4:|= {9929191}
—A1—>Ag flag[2]=1{9,1}
—-B flag[1]={8}
—B,—B,—~>B3—~>B,1 flag[41=18,3,2,1}
HE —B,—>B;—>By ﬂag[3:|:{89391}
¥ >B—>B~B flag[3]=18,3,1}
g —B)—Bs;—B1y—>bBis flag[4]=(8,3,2,1}
E2 —>B1—>B;—>Bs flag[3]=1{8,1,1}
—>Bl—>B4—>Bs—>Blz ﬂag[4:|= {8939291}
—>Bl—>Bs—>Blo—>Bs ﬂag[4:|= {8939291}

2.6 HERBERMZAE F-DiffXml

FE % I-SVG-DiffScript #KIE LT M BE TR
B£H M3t SVGL R G5 MR 4T3 5 » A1
BILE AssAs, Ag, A REEEE M o, WE SEVi R
A, hiBIMITER T R IBEHER, B T flag[ A, JM1H
24 1, MFE F-DiffXml A A T X SVGL HH) A,
PAT delete BRI, 5T flagl A, 10 flag[ A, ] 1
et flag[ A, JRI(EN 8, flag[ A, JIE AR B W
WViA] A;. h, Ay, h F1 As. h 3810 TR T S84 48
22, PATHERAEL B IR # ; shad 7E I-DiffXml 2 i
AT SVGL H ) Az, Az, Ag s As TRAT delete BY#R
1€, BIZE SVGL Xt hi I E5H W R HBR T Az, As, A
M As, 3 H flag[ A, JI{EN 6, flag[ A, JMEAZF,
flagl A; JAE AT, flagl As JBIME R 1, flaglAs JH{E
HE Mlag[ As JHEAE.

B, %F SVG2 Xof Bi Mg M #4738 7 » Ho iy
HERTE B;, By, B AERS M o, W E i
B;. h #8 BT R T s B4R, BT flag[ B J¥1{E
R, W DI Xml JAF AT SVG2 1 B;,

BT flagl B; IHIME A, W7E FDiffXml A Hm A
T SVG2 ## By ; #E K5 By, h 1 Bs. h 35 18]
MITCRT IR R, PATHBRES TR R 2L, BIZE T-
DiffXml A MAT SVG2 #1# B, , Bs , B, Fl Bs.
I-DiffXml 22 5 A ¥ BRI

<delete XPath=""XPath(A,,SVG1)’/delete>

<Zdelete XPath="XPath(A;,SVG1)’/delete™>

<delete XPath=""XPath(A,,SVG1)’/delete>

<Zdelete XPath="XPath(As,SVGI1)’/delete™>

<Zinsert XPath="XPath(B, ,SVG2)’>B,</insert™>

<Zinsert XPath="XPath(Bs; ,SVG2)’>B;</insert>

<Zinsert XPath="XPath(B, ,SVG2)’>B,</insert™>

<Zinsert XPath="XPath(B; ,SVG2)’>B,</insert™>

3 it

EREM SVGXML) ZR B L WEM L EE
3BT T B BT DiffS ek, - i T — MR
Bk DS, Bk F B AT LS IS T ik ©
ENT W RELE, WD T WX MM TR
NG AR T LRI O T E TEHM RS
7B SCHR , A9 R A R S5 R 2] T i — B i Ak
W T HF AR QBERERE RN O & THE
MBI FR AR DffS fB BIR 2B O(nlgn) , & &
PRI SVG ALt Bl #1722 R ILL; O T X
THRERER, ZR WA S HEIEHFEAL insert,
move F delete 3 FHERVERE A L insert FI delete 2 b
BAE. BB NS RET SVG MLt T
WEA.

X3k

[1] Cobena G, Abiteboul S, Marian A. Detecting changes in XML
documents [ C J]//Proceedings of the 18th International
Conference on Data Engineering. San Jose:IEEE, 2002.1-3.

[2] WangY, DeWitt D, Cai J. X-Diff: an effective change detection
algorithm for XML documents [ C]//Proceedings of the 19th
International Conference on Data Engineering. Bangalore:
IEEE, 2003:2-4.

[3] Al-Ekram R, Adma A, Baysal O. diffX: an algorithm to detect
changes in multi-version XML documents[C]//Proceedings of
the 2005 conference of the Centre for Advanced Studies on
Collaborative Research. Markham: IBM, 2005: 5-10.

[4] Du Q, Guo ZC, Tang X. Diff Svg-matching algorithm of different
timestamp maps based on SVG [ C]//IEEE International
Conference on Computer Science and Service System, Nanjing:
[s.n.], 2012: 1-5.

(¥ 58 1603 T7)



