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An Approach for Integrated Modeling of Protein Data using
a Fact Constellation Schema and a Tree based XML Model

Sung Hee Park'- Rong Hua Li''- Keun Ho Ryu''"

ABSTRACT

With the explosion of bioinformatics data such proteins and genes, biologists need a integrated system to analyze and organize large datasets
that interact with heterogeneous types of biological data. In this paper, we propose a integration system based on a mediated data warehouse
architecture using a XML model in order to combine protein related data at biology laboratories. A fact constellation model in this system is
used as a common model for integration and an integrated schema is translated to a XML schema. In addition, to track source changes and
provenance of data in an integrated database employ incremental update and management of sequence version, This paper shows modeling of
integration for protein structures, sequences and classification of structures using the proposed system.
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of g Ayo|rt o]eld HHE 7t REZuig s12dch 22], 48 d AL n5E FH4E AFse diolgwelx

Status Table : 4] 9@ FxAR ANelAd 4 HF AR 24 Swiss-Protf23], ©¥3d FZ AKY do|E o] AR

2 Zgech F, A Ada, 9% dojy Ax o] 9 PDB[24]E Ad®sta +x9t 7150 FsdAd Ae o9

B oglogwol A At} FA ALt WjE Ap= T S TR 7= £F dolHso]~2A4 CATHIZ®BIE §
etk e Aude e gL 711 392 e 5 e

Qs AFEA Ahes 2 9 (19 41)4% CATH =gl Ho Hd& wHAsle &

e £F ARE 23 =vlgl AR HAE PDBID

® Experimental : F44R7} AL F3A #ASE 45 2 o]8359 CATHS PDBZ wjZ3ch Swiss-Prot Ho]

o Predicated : F4 A B} AL M HFEHA &2 EjWlo] 2= DRE=¢] PDB iddHE A3z ARE ¥

e A fabd v, e B4 2 Sl 3t i3 PDB 9] DBREFR =0 Swiss-Prote] dEg

oA fred 2§ o g dsFx HRE ¥t webM Swiss-Protd}

e Absent : FX YR} FEHA g AS PDBS 43 Iz HEE ol&3teo 27 xR u)f

e Atypical : M2 T E)e] FHARIT SFEHE & 3o] B3 3 GenBanke) v Mg Z midd)
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Swiss-Prot?] #HABE F2E 4 UE dbsource ¥
Z 7IAY Siwss-Prot2 GenBank 992 Hd& Axd
4 %lE GenBank IDE ¥ @%cl uwiebA Swiss-Prot®
GenBank® 43 #}2E o83l AEZE vjPsrh

>

Functional
Annotation Crossreference:
CrossReference: (Swiss-Prot) Mapping from
Mapping from PDBID to F'Bgf;‘r’m s
Swiss-Prot IDs g
Protein Protein
uence
bt vl GenBank PDBaa file [)S;t';‘(‘i‘,‘gg)
{GenBank)
CATH Domain CATH Domain
Definition files Definition files
Protein
Domain
Data(CATH)

(33 4.1) 22 Eole{e| ol A

[ £ dolejsol 2] thE BN |

| FoN HIOIEMOLQ WA 29y |
[ ~37|0} Afol2| E‘JDIEIPJ A8 Bl |
| 48 #a&::am e |
[ Fact oonstationi B8 A5(0H 4 |

| B2 XML A71012 e |

(08 42) &8 =242 d

42 Fact consteliation 27\0} 7|4t B3 mEal

BAE Holdt 204 fact constellation thatg Rd 7]
W 23 wdge (1g 4204y oS e Al gAE
Az},

o AAY wHAE Wi

o] vAlE B39 A WA dAZ BgsEe doH &
22 BAYY fact constellation ZEE W& ©A
oitt. 41 e A2 EA U&g EIHA BFY FEY
HE AAsa doly 2xe FH £AE YT
53t WoE 5 £Fd o G F, tightly
federated database® T%3l7] Hsre FE RdUR
WE, 27iuke] ojulH wiy, A7)ep F§, dielee] W
#3} diclee] oula A BF 2dy dAE AR
t}. 2281} loosely federated databaser =772 A E
SANAE FYIH olHF AL L2 A7l &
A% FFoluh dolge] Wge] wliE] LAY A7)
nle] MAo] W wuld e AEE dolEuo]2E
&M tightly federated database H< WRRT}
loosely federated database’} ©} A gs}c}.

o 27|u} ejw] Al 44 A
of @Al 279 oA dARA FEEs 279E
Zhel omHog FYUF diolHE vehl: Helgn
&9 ASBAE gx s Aot (19 43)2 PDBY
Swiss-Prot¥} CATH £7|vizte] -&#AlE vebiitt
Swiss-Prot®} GenBank 27vhe fAMSlY 45834
Agsith. PDBS Swiss-Prot2 2zt A¥aE ol &3lq
A5 BZEAE 7MY g M, gl a2 4
B, FREY AR, FZ dolgHelxFd dFEHE
AR dEEe] gmA oz ME dlgH)
PDBS CATH dHlolE#o] 27kl PDBe dE7}
CATHS =wQl JEE el dEY dg=m 4
HalE B8 43 #FEFg CATHlA PDBel SOURCE
9 COMPOUND® g3l 29l v &2 49
A, Gy §72 ol B HAE olF AHE FHETH
GenBank®} EMBLE& DNA AR E AAHez FHst
I ngse HEAAE B3 dofA GenBankd] £7]v)
9} EMBL® Swiss-Prot £l Aol Adid wiy
%1}, GenBank®] DBSOURCE®} Swiss—Prote] 433z
£ vehdle DRE=VE A2 oigEh, whebA GenBank
vlolewlo] 22 BE Swiss-Prot®] @z Mdd sz
e Ade A4l AREkg o] &3

o 270} A%
2700k WY @AN A7)0t S fiat) HeRE
o] gl A7lvtE Ausm AFIT Avlvte FFL
tes e Rele B¢ FA06le wean,

(49 1] £ 2719 53 S8 4¢84 E, B 97, &

&M AL, A FoAOE, A, At AR ASEI A4S
%4 attcor(A;, A2)E ZE B =EE BEIT AT A9

B9 £4 AZ 3D A g o] Aodn
O &4 olg& 54 ooz XA,
@ Zd2 A9 :attcor(Ay, A27F A=Az EBE A 2 Apo)

4

A £ domain(ADE& WEIL attcor(Ay, A7} Ay
NA B8 A= A0l =92 domain(A)U do-
main(Ag)e]th.

@ 71994 © attcor(A, A2)7F Av=Ag, A1 DAy B Axf
(Apold 717438 cardmin(A) = cardmin(A), cardmax(A)
= cardmax(A;)elt}. attcor(Al, Ap)7t AiNA2¢|H cardmin
(A) = Max(cardmin(A1), cardmin(Az)), cardmax(A)=
cardmax(A1) + cardmax(A2)¢] 3L attcor(A;, A2)7F A%
A20)% cardmin(A) = cardmin(A,) + cardmin(Az)©] £},

(B9 2] 22 27]n} 84 £% 74 : e Ad|ue] o
%5’11\*__‘ 7] o] ﬂ"fﬁ‘ .)_:?]D]- 51_04 &4 X,& %g_ ,}:?]U}-Oﬂ
44 X2A fad X9l Be X9 Bl 2o
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PDB Swiss - Prot
PDBID PDBID ACCESSION
SEQRES SEQUENCE
GENERAL Format VARCHAR [ ERENG - v =
" VARCHAR REFERENCE e | VARCHAR GHAR }—I REFERENCE
|-vemion___ Tite VARCHAR
VerDdate VARCHAR e VARGHAR oG
author VARCHAR refAut YARCHAR |
Volumn ! R refloc
Page VARCHAR | refB | VARCHAR
Year INTEGER refid VARCHAR
MSSN___ | VARCHAR
Country VARCHAR
SOURCE o s — e
SOURCE ol VARCHAR
[ Syrtheic | VARCHAR Ao VARGHAR ORGANISM
fragment sName VARCHAR
N VARCHAR' i cName VARCHAR
zN:x Vi omenelle VARCHAR
strain VARCHAR classif VARCHAR
tissue
orgenelie VARCHAR
Ceit
Flasmid VARCHAR
I VARCHAR id ARCHAR
DBREF %r‘L (b ARCHAR Cross
dbAcc VARCHAR i ARCHAR Reference
chainlD VARCHAR secacc | VARCHAR
[ SeqBeg VARCHAR [status | VARCHAR
ingBeg VARCHAR count INTEGER
seqEnd VARCHAR
insEnd VARCHAR

(38 43) 27101te

o A}-2 M A (correspondence assertion) : X = X;
o AMHmapping) : X =X,

(18 44)% PDB9 SOURCE Ho|&# Swiss-Prot¢]
ORGANISM Hlol&2] 4§ @A ZAAE wgoz [H9
12 [ 2] dtHE& HEspe] 270 AFE 73
3 dg BAEt (28 4904 H2lE 27|vE EgR
¥ AR oE HEY FE xEE T OHoES Y
BT 819 k=g HolEo & &40t F Hoe &
F|uprtolol AH-go] HBAE g o EHz AL

Swiss-Prot

ORGANISM

S

Sid Pid synthetic molkd sName cName tissue orgenalle taxon plasmid

(38 4.4) 27|10} FE oA

(38 44)94 o]59] 4&aAE SOURCE = ORGANISM
o] sName = sName, cName =cName, organelle = organ-
ellec]tt. wetd B3 27wk SOURCE(SId, Pid, syn-
thetic, molID, sName, cName, tissue, organelle, taxon, plas—
mid)°| .

o 23 ~7ul A
819 "olE x7|vle) H¥ HAAE wpEOoE Fact con-

Al
=]

=

stellation 24 7|¥ B 27/vt& HAAL. 5F 2
F]eb= loosely federated databaseZ 5% H ¥4 &
HEEE B " H9EHE &2 deolHuwe]e 3
3 27vte] dis) BT AE AL wHdA BY 2~
7lvbe 7 270t AR A#e] R Felrt. Fact con-
stallation % 27]vtell A ALY HolE2 A [}
24, 32 FZARE YehE Structure, A 715 2
FAH AP E FEsl= FAAH B Annotation, T
2% AHE YeldE Classfication, H{A 2 F4{9]
WA AHE BA3}E History, I3l FHAEE ¥§sl
¥ References®t @A Ao g AEE YEE
Protein® & FA €},

« AbY  Eo] & : Protein, Structure, Annotation, Clas-

sification, History

£

o Ff A9 ©o]& : SSEs, Sequence, Domain, Source,
Status, Update Log, Version Sequence, Super Family,
Family, Reference '

+ 2+9] E)ol& : Features, Function, Genetics, Accession,
Class, Architecture, Topology, Compound, Authors

T4 A9 HolZe AZ TBE F A9 AdHel ]

A FfHE 2 Holgolth 9 2L 27|vpE st
o2 ANEAR HolEdA 5 AEde AYasta o] A

do] £33 =l AUy JEE AFHE 5 U £F
F4, A4 * 7= A7t Fgo= 54 A
o] zAd ddd didit o] Bfde] £ = g
2 A 24 g HA Fo] Jhesih

=
T
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43 XML A7|ol2e] WE

WA Fact constellation £ £7ivtg XML H& AF
7] 8 XML 27052 @Eet, XML 279 448
d¢ 99 RaUd 29 wande (e 39 (49 4
o o] JlEdT WA T Hol® Wel WY, CE &4
8 ARolR b HE SQLAM AA® A% el
2 HAE ce o &4 olge 20 4AE W 44
Pe HolZ ol t e T3 [ I'44E AE EdWT
(o - tleD.

[A9 3] XML &7|¢ 9g8& 43 48 wd=2AN FAY
2710g tpea go| Ao FAY 27)nk RE 471¢]
BE R=(T,C P, AHE A7}

o T HeojE ©]&9 #& H¥olth Ce HolE ol
S2XE I go|Bd &3t HYPo R Feoln

o P &4 o]Fo g #HE EYEL A Faol
tidE B Ple)=a 97IM a¥ (r,u,nd ) &
& Al FEZ FAEY 9714 re b, ws YA
(Uniqueness)& YehH I nd 43 3|&3e=xE
Uebdth de 2 c9 =gl grold deliAA e
ol eo2 UeiY f& c9 UZE oW &
F gled o2 JeL

o At TAY 2dlvtolMe] d#A AokrtarEg e

(49 4= #9299 XML 27)0k8 Yehiz gtk XML

2olvhe UeiE devEe A% B, £4 AT A, €
A dele) Byl WY T2 AEAE W@ (B9 e o8
3 2}

(A9 4] XML 27vt= O&% 2L 6709 FEE Jerd
th. X=(E,AMP7Y)

o Ex dWEY 48N Ax dUNE e eckE
of 3 &4 g,ac A FFolth

o M2 d9E EQ] A9 golnh o& B0l Me) =
a, @ =¢lrlatala, ala?larle+, e ¥ JEHUE
g YR re7, e FUAE Yeha e 4
2¢ Yehliz “+"& ME dHEZ} i £E o
g ¥ el AE FERG s AR dERE
7b Jehgx] g7 @ JERE AE 2R
“7E B dHEZE JehdA] gAY 43 | o
EhtE RS g@dch

o P &4 oo oiF &4 Y A ol 48
Eo], Pla)=8, B=(t,nd . rer, n& “7(4d%

) & “17(dg 8 4%, dE o8 FES
= AE, 98 dUReW ¢, fE o8 UEE
goz FHE,

o yCF RE JdUEY F¥FFon I dBA4E
Fd@3e 7189 Aot}

<E A>AME AdEol BT 16 &3 Y HolE
7ve] 7i4Ado] wE HeolE TAE Yeldth A HolE
-9 HolEL ZzZH 1:N, 1:19 744 e 223 F 7
o] AH dlo]EEH F4 AY HolEdE 42 1:N: 1
F1:1:19 71$4 € Ze=t

CE A1) 8 27|01 OHX] E9

- el 85| Hol#T| 714 of

‘STRUCTURE : HELIX
(SHEET, TURN, ATOM),

1 1N | A\NNOTATION : FEATURES
24 REFERENCE : AUTHORS
ol & PROTEIN : ACCESSION

CLASSIFICATION : CLASS
(Architecutre, Topology, SuperFamily,
Family)

1 AR
go] 3] PROTEIN : REFERENCE : STRUCTURE
(Annotation)

STRUCTURE : DOMAIN :

. CLASSIFICATION

3 % || :N:1 PROTEIN : VERSEQUENCE : HISTORY
A4 ANNOTATION : SEQUENCE :

Heol & STRUCTURE

ANNOTATION : STATUS(UpdateLog) *
HISTORY

N
-
—
—

1 :1| PRISTR : SOURCE : STRUCTURE

thg2 olejdt 47k A 9o ol Fact constellation 2
71vtE XML 27102 @@3hs daeFelrt. XML £7)
vpelg guFe A AMdEol B2 HolE& HEs
= HA4T olge FZBAE WHE AR oAk
(gnEF 41)& Aol g A4 HolEel 7|Add ot
& XML 27]vie] deiviER HEE Jepd

At HiolE fo} o] &3l A4 HlolE drt ln X¢)
Ye 19 d9 RE £4& JEY o = X7t {9 Foln
gsvy7t de 719g o, f9 d 29 HolEy AzBAE
vehdiE 987) Mg flalcdlBlele ki EXE
9 HolE do slEtn PR %t ol# g s AR
& 7443 8y AS AHEE JHAE A HeolEH
4] Hol&g XML &7|vtRe] HE2 ofga} 2

A9 HolEg 22Y & AUE AH HolEg 9H7](a)
7k d gkel ofu® SjaEvle] HYA oFe wEk T Hol
B2l 7|4Ao] 1:15 1:No] ZAg)

a. ¥ Hlo|E(fact-Dimension)ell 1:12] #A7} EAsa
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XML 279 o83} 2ot
M(H) = (X, d?), M(d) = (Y— )
S { k-0 d, a 22 )

b. ¥ HolE (fact-Diemnsion) Atele] 1:N¢&} A7}
EA3H XML 27|vkes o3 g}

M) = (X, d), M(d) = (Y— #)
S={ k5% a, o« 22 )

Input : d : share dimension table, f : fact table
Qutput : Element Types M(d), M(f)
Begin

lists of columns for table f X

lists of columns for table d Y

primary key of talbe f a(fla])

primary key of table d £(d[8])

if (fle] €dlB)]) A (a is non null) then
if @ is uniquie then /1% d9] TieAdell f 1] A S
M(f) = (X, d?), M(d) = (Y- 8),
S={ k- a) 22, g 52 )
else
M(f)=(X,d*), M(d) = (Y-5)
// 19 a9l 71eAdell i ndl A
S { k) 22 a, g 22 )
end-if
A () = (ID_d} .
PD_d) = (ID, "1 2,¢,¢) // AA7] #zHAE XMLY

A(f) = {Ref_ £} // ID-IDREFE 8%
P(Ref_7) = (IDREF, 1?,¢,¢€)
else /f Zzde AP717 e B¢

Md=(Y ), M(f) =(X ) // oldle] A{e #H 7)o Hg

S={rlalc di8). k220, 552 5)

end if
End Begin

(ZI2|E 4.1) fact constallation 27|0t2] XML AF|D} H#
Ln2|E

AHd EHolE3 A ElolEo] 1:19 JFAEE A
Fol= AR HolEE s JdYWE M2 WEst
o] dHES] 39 dHENZA A9 HolBE ¥E3
dgUE MdE &9 LHPUEZ Zed oY M=
AP Elol Bl A4l EHolES FxY 5 de A#HT] o
g A £452 FEEW ot AY HolEE H=x3)
=AM HolEd X3 A= 39 dHED M)
o £¥}HEE FH 7&E Havl AFeltt 39 ded
EQ M(de A Holgo &8 Sjaig]e] deidel wet
HehA 47y @ vErg ¢ Qloh

AHE ElolE3 2 Hlol B VAol 1:1N& 713
Foll& npAzbA g AR HolES WEst Mf) dHE

kl ox

14

oM

2 wjgstn o]Ae Y AHHERZN A4 Hol B AT
2 dEHE M(d)7t 19ol4 el

At H ol 27 AdH ol Eo U dAdWE wjPo] Ert
Fo= olE 7Y FEAAE BT F UEE M) 4=
HEJ = ID £43 M) dgdHE = IDREF £4& >
74tk &, #AAY dolewo] 29| F7]/9)# 720 FHxu
A€ XMLEA 9 ID/IDREF £402 F@dd weld A
(d) ={ID_d}= XML&A9 27|vlel &3l MdIEHE
D& 7b8le Aol PAD_d) = (ID, 17, ¢,e)E
Aol U B AYste A 9die 348
Rl Aol FalAA g JEE L A FE
th A0 ={Ref_f}1= M() dHES I Ref £4& A
ozt o] &4 ety HAF+EN P(Ref_ f) = (IDREF,
12,668 A3ATE

A HolE 9jelT)(ae) gol dge 7AW Y A7)
o} ¥glo] o] FoZtt webA AldH ol £ A4 Hol &S
27k shie deldez Wi

At H ol &7 FHAY Holgo BA I WP A}
Aelo] &7 2¢l HolEe wigaAg FAA o579
71 weka Wtk AAdHol 5 F& 2y Hold
of wiP#AAI 1:1:1%0 A$E Abdeol &g 29 Hol
B9 1: 171548 598 ¥dstn 1:N:19 ASde
1:N¢ Z$9) 5934 A3,

& Eof, FF Y HolE SEQUENCES A4 H o]

ANNOTATION®} STRUCTUREE A% 39 1:N:1
o FEY WA FH 24 HeoldE SEQUENCES 24
o]& ANNOTATIONY 7% bx% ANNOTATION 4 -
HEE sh} o]4te] SEQUENCE AME JdHEE 717
. aga | AR H ol STRUCTUREZF ¥4 A
glo]& SEQUENCES ID&A4S #=38= IDREF &4
ez Az FA4E fA%,
(19 45 XML 277t 4R E
Aok Aol gAY e A
o (¥ 45994 Ax 74 dgdE
B ProteindelWES] HB deBHEEL ¢
4e Aolse] EAssich. =3 REFERENCE, SOURCE
T HlolE o 7191 Sid, Pid® #9831 Ref STRUC-
TURE 4A4€ ¥3sta glon STRUCTURE dWEd]
¥ ID_STRUCTURE &4& x3¥3s STRUCTURES Al
obAbehg vhebdT)

XML 279t B8] A Fol& o8 7)ukate] XMLEA
& gt HA dolEelxe] AHAstm e wd
dEE HAYste] HAF ol dEY £4 PES
d ghol ojdx g AAdte 27wt Ejo] 2A s
XMLEHNE £33,

]

ox
o
ol m

g 2
b

Mg

¢

al

2 e

o e 4 M L

b
Lo
T

o
by

H 2
oXx,
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[ Suduance Management Syatam v 0001 & ST - o e =]
mm Souumnca  Ustuisens et !

(38 45) XML S&t 7|0t E2| S

8 51) AlAH QIE{HO|A~

| B
5. 7 o ¥t (27 52 A4H XML %23} FASTA #elg 9 o

of gelME @Wd F= dolgol e B Aage 7 1 Haddeld dseln,
78 @93 234E mlFL J1E FY delHuolzs
Wi §rheel Z1&we,

51 78 &y

@¥d 7 dolHE A48l 8t Pentium PC 850
MHz A" @AY doleldlol~ AA9Sl Oracle 8.1.7
g olg3tgn E9E SYHoE LS 8] A3
JAVA Qeolz 7883 Oracle®s] d%& #3) JDBC

setolu g AMg3tglch G dEE XMLEAME W
st Wgd XMLEAO XSLE #HE3do AFAAE A

M3t7] 95t JAXP(Java API for XML Processing)& ©| (38 5.2) XMLE 0|28 m =1y & A
g3ttt JAXPE XML EAe oig 34-& $iste DOM 53 9 7t
3} SAX 9] B4 APISH XSLT APl & A&t A @A o)A ARG dlole T I AT
7} @o] ojFoizt). ol g ATEL FHde T HolE Y
52 78 A3} Helo| wet AA F /HAE EHE $ Atk e AHA
(29 51)& A2¥ dgsolzolm “File"# 2] “Save el A&y dojEo] i FFE FRE i 23U
sequence” M+ A4 3He Adejolth. “File"d¥ el “To Xml v 484 didA 54 wudldl &3 diolgel
File"H & A&l Hag dEe dE d¥std & E3e ERER 3 7 @43 Agsn gk o] A
3 XML A48 AA83L “To Fasta File"™ & o] &84 M g e dEAQ A2 vi FrtE Ak
A48 XMLEANE FASTA 349 A2 ¥@d F7b <E B1>M ¢ F Ad%e] AAAHA AEHA do|He|
st e EHE ANEF At dolste2rYe] g3
(E 5.1) 7|E9 A|lAHne| H|m
A]ﬂ% nl e o] B} 7|k Al 2] glo] 8t 2 7|k A €] Aok Al
H) G B TINET GUS PFDB MetaFam
22| 2ol %?’I‘Hiq L s CPL SQL SQL SQL, XML % 9|
23 5 sl Wi do Gl s cud Aueleh | M sl wRe |
T A4 A#H < MEE dolg AA 2 Q1 MES dolH A Ay el AW
T —— AES Exck b B | oo S8 Fact Constellation o244
574 #4E ol &3 BLAST A i o = XML 2:7|ufz o] w3l -
= eyl AAH QB Aol | @AD dlo|euo]se) SRHS )% i
TR IR AR AN G doimg v ks [ agae deleliy B0 el
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Q1 A2del GUSS videlelE Mol BEA A2wd
TINET Al2de] 248t GUSE A2%te 712 7dg)
AED 230k A9 olgstel dolg Yy sgon
CPLelgt dejdlolg WER Aojsled E¢ 4o A3
@tk vdolols 718 7lwe TINET Al=9e OPM
2d& 76t g doleE RdYs BLASTS 42 H|
oJelel #ystel £ #AH AAS ¥ 4 vk TINET
& §% dolHE XMLE REL JMsad HE Y402
XMLE AHg3t7 hgteh.

54 Al e 483 ol FH AAulE CATH
WuE 27 dolguol s Y slwe wud U
4uE S PFDBI2IS Y 71we] wud sue) 4

& $%¥ MetaFam(3]o] HEH A 2doldh F Ao
doleulol s R dofahe sl JEg FneR sl
on $AY mdL Jwoz 4RHA UoHE =dd
stk vele el MeAvt PeAss] Wgel #AY Rz
EEs] 4% 98 4% dolHAw BAY 29z w4
stk mebs #AY doleulol e e A 7558
Mg ssa A2e Aol dolrt ohd SQL Aol
A48 + dvke Mol Ak

of wRAH AAF AsWe HolHdo 328 7
s}o] PFDBS} MetaFam Al=del 238 4431 on
3 BAY L7lvkol @ XML 271wt 44E Bajel
% dolrol @ XML HE ATdg: UL B
EP XMLS) 2t AEE o §ste] Ty WEe 3
Bakol 9 HolH EZF TRoE Yoy mate] e,
E¢ 54 AUAR $§ ZTEade 4 ¥uoz Ho|
A5 FASTA X902 Ad HloHE AZse AL
AAA $4 Z2IY9 Age] AA o Feld & sv

] ml

re

o

.41

6.d £

1990t QIZF Al ZZAEE Aoz YEAPHe} o
& B4 A &8 ZEaPEe F53a vk §F
e APAE dojele NS feAe HEAPR 59
2 Axge] aEy o2fF A" AR o
olele] 1f EA4E wkgsteie} gl

kA o] =AM e AP #Hdex vy gz A
HE B¥E & AEE XML vl ¢ojs9-2 §§
Al2®l F29} o] 7]ubgh Fact constellation $% 279}
E 2993ty #AY B &)k i@ XML #& AF
371 9% XML 27|72 g 2 XMLEA A4 7S
AABETE Ats B3 JjHe 2F dos+2 B 7
e w2ng 3§ o HAHr 2ddA syHn 2
o] A Al HolE &xet WF drjAzle] B ¢glx vE

s

3 Ao ol o&stA] &7 e Alz¢ AFHws}
F0h 22 dolHY J2E AAT FAE BFE dold
§ 7HER o] F3} dolHE 7|wstad EAe] sbFsitt
T doledeofshs2 FF 7MY FHE vk v, &
= HolH w73 A= A AN e ol&de 74
AR A A 23 FAG AL deldHd did WA
A E TN &2 dole AP dojg gojstg2d
Brgge s Adsd a22g deolEe ¥AR &x
o W EYFo] 7Hssict,

APAR dvolEe W XML ® AF& A3 @A
HolEel g XML 27]vtz H§ste] 270 EgE
Agoed AYAE dolH B4 $8ZIZaPdN a7

€ HolEe ASH 283} 47t sHsait

TR o o] mEAA AAFE A2 7|EY A2d
4 HuEge o BE v Aol mHste ¢ oA
9 dloly n#o] 7pedtn S8 TRIaHL o8 B
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