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An Efficient Technique for Storing XML Data without DTD
Kyoung-Hyun Park'- Kyung-Hyu Lee' - Keun-Ho Ryu''t

ABSTRACT

XML makes it possible for data to be exchanged regardless of the data model in which it is represented or the platform en which it is stored,
serving as a standard for data exchange format on the internet. Especially, it is natural to send XML data without DTD on the internet when XML
is data-centric. Therefore it is needed to extract relational schema to stere XML data efficiently, to optimize queries, and to publish data which
have been stored in the relational darabase in the XML format. In this paper, We propose a method 1o generate relational schema from XMI. documents
without DTD and store XML data using upper/lower bound schema extraction technigue for semistructured data. In extracting a lower bound schema,
we especially show an efficient technique for ereating relational schema by using simulation which is more advanced than the datalog method.
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beled directed graph)2 FHE F ¢ o] =F% o|HH .
<submittrer>
afE 2l 2)¥kE Fiogdoh 22u XML EME 7 <name> Robert Strausberg. ph. D) </name>
BEHoz Ixzd TAE A wdzwg A€z <tel> {301) 486-1550 </tel>
< iI> Robert_Strausberg@nih., </email>
WFel T 2@itolols ¥@@ o7t EAs Bk o oo BELERY R
B4 XML B49] 27018 & Bz okl eitations >
- - - el <title> National Institues of Health, Mammali e

27k & 78E A487] AN XML delE =Y ® Collortion (MGG) </titie> o Gene

2 dolE wado] A D= mdg @A Folok o

L ) ] </citation>

b Fyo] "astd o) </map>

<map>
<est>
<map> (32 3-1) XML 2AM

<identifiers>
<dbestid> 6002866 </dbestid> e oy . P
<estname> 601572602T1 </estname> (:FE] 3 1)-“]- (2% 3 Z)L XML &M old] dgsE
<genbackacc>> BE73818] </genbackacc> Wz dolHe Hely 2dd ¥aFx gtk XML dl
<genbackgi> 10152173  </genbackgi> ole] R Holdo] wE=ile] THE Y wTEH HolH
</identifiers>> - 1 -
DA AME el EREn debd XML Hold 2dg @
<cleneid> IMAGE : 3839544 <cloneid> TZ3 deolg Rdz WEsly] e g2 XML o]
<plate> LLCMB2R </plate> Ee wned ¢ fole vomg = LA AY
<dnatype> CDNA </ciatype> _1~4 = i AE HolES =EE Bl Mg &
</cloneinfo> A8 Fd ot
<primers> mebd glol e Fd XML BAZRH 44T wE
<polyatail> Unknown </polyatail> ; = =
<sequences TGCT’["I"I"I‘DRéé"-Qsequence> =3 E“D]b] e YR s 71&4 &7 % 7
<quality> High quality sequence stops at base - 630 </quality> Hip o] =FeM Aetsli= A EH AL o7 ~7ivt
<entryvcreated> Sep 14 2000 </entrycreated> 2z 7j¥e Agdd XML BAEZRH A9 A4 A9

<lastupdated> Sep 15 2000 </lastupdated>

<comments> Tissue Procurement : ATCC </comments> o FHx FA 27vE 2L 4 QT o] T 27|0kE v
Boz 27w E2e] F&o| Asadn

< /primers>>

<library>

<dbestlibid> 5949 </dbestibid> 32 HO|H 70| EE ol S8 A AA 270t FF
<]ibnan_1e> N]I-LMGC_vST %b@e> HelE 7o B e E-] ol A T2E AT, WA
<organism> Home sapiens </organism> JEgs 270tz Gl AchE). =, Hole ko= ol

<organ> brain </organ>
<tissuetype> glichlastoma </tissuetype> Asy FE 43 deolE HARE dolg £ 2o el
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foreach (node in graph G) {
labels = getNodelabels (v) ;
foreach (vin graph &) {
labels’ = getNodeLabels (v) ;
if(labels € labels”)
sim (v).add (v') ;
1
remove (v) = pre (v) - pre (sim (v)) ;
}
prevsim{v)=v ;
while (vertex v such that remove (v) = ¢} {
lassert for v, remove (v) = pre (prevsim (v)) - pre (sim (v)) ;)
foreach (node in graph G) {
u=pre(v);
foreach (p in remove(u)) {
foreach (w in remove(v)) {
if{w € sim(p)) {
sim {p) = sim (p) - w ;
foreach (w" in pre(w)) {
if (post(w™} N sim(p) = 4)
remove (p) = remove (p) U w" ;
} // foreach
I/
} / foreach
} // foreach
} // foreach
prevsim (v) = sim (v) ;

} // while

(02 4-3) &4 A 27|01 £5 42|15
7FA= 2E87AE 2Esta gk ol &AL x4
B Ny =259 AL (&p2, &p3, &5, &7, &p8)
o]l Hi o] &L sim(&p2)5 el o] T Wy ez
sim{&r) = {&r}, sim(&p 1) = (&p 1}, sim(&p 2) = {&p 2, &p 3,
&p 5 &p7,&p 8) = sinl&p 3, &p 5, &p 7, &p 8}, sim(&p 4) =
{&p1, &p4, &pb}, sim(&p5d) = {&p3, &p5, &p7, &p8), sim(&ph)
={&p1, & &p4, &p6), - F9 sim(v)E AL + 2ld.
e YA o™ A voll didld a3 sim(vis

A PolEe] Mg FHAM TEE Hx dolEe w
A g Zolth wekA olAL AT ZhM)

2E8IA ZFC) remove(v)s ol FHEve
pre(v)el A o] AHMY sim(v)e] Ao Fele AYE
& A JPoz oHF FAZE 1l g dE E
A4 &p19 4% pre(&pl) ={&r, &p2, &p3)olH prelsim
(& p1) ={&r, &p2 &p3}7t E} 2322 remove (&pl)
< @o] ¥ remove (v) = pre (prevsim (v)} - pre {sim (v))
of oz #= remove(&pl)‘{&pl &pd &p5 &pb, &p
7, &p8le] Bt ©f remove (V)E TS SAGA AAE A}
olg] 7HML B4 AAZS %‘a}%cﬂ ol ggrt.

5 A A AL A U dAdAM D2 sim(v) 9
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At prevsim(vie] A%E Ads AL SHAM HE
sim(v)e] & ¥& F slch d& B0 44 &pl1e) 4
$-oll pre(&p1) = {&r, &2, &p3tel7] HEef use] Hgol {&r,
&p 2, &p 3171 Ack dg vl Aol FAHA sim(&),
sim{&p 2), sim(&p3) ZHzte] Hgtel i AL A o
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oA Wy A A TE udll dF AlEYejHe A4
sim(&r) = {}, sim(&p2} ={&p?2, &p3, &v5, &p7, &p8} 17
3 sim (&p3) =1{&p3 &p5iel® ot § sim{u)dl g A
gol] thalA removel@pl) = {&p1, &p4, &p5, &pb, &p7, &n8l
o sl AAES AASGE sim&)={}, sim&p2) =
{&p2, &p3) 282 sim{&pd) = (&p3}ol Aot o]FA simlu)

2 AN 27)d simwdlM 2" AAE HEe sim
(wiel W3 remove(w)E AAE ook gtk = AAZ U3}

o sim(w)¢ AAMF7} FAHs) uFo remove(w) <3
= A5 e gds Fodch
& 5ol v7t &ple 9 sim(&p2)7t AN o o w

o gsEE BFE (&p5 &7, &p8ielch o] ztZhe] A4
o WalA pre(&p5), prel&p7), pre(&pdrE T8I pre(w)
Oﬂ &3l A2 w'e post(w g T simwH FEF

1 A7 deA deAE HAs Tk 3FE AT
glod w'E remove(wel EFAIUT pre(&p5) = {&r, &p
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<table>
<tablename elementname = “map” > map < /tablename:>
<column elementname = “dbestid” > dbestid < /colurn’>
<column clementname = “estname” > estname < /column>
<column elementname = “genbankace” > genbankace < /column>»
<column elementname = “genbankgi” > genbartkgi < /column>
<column elementname = “cloneid” > ¢loneid < /columnz>
<column elementname = “plate” > plate < /column>
<column elementname = “dnatype” > dnatype < /column>
<column elementname = “polyatail” > polyatail < /colurmn>
<column elementname = “sequence” > sequence < /column’>
<column elementname = “tissuepoc” > tissucpoc < /column>
<column elementname = “cdnalib” > cdnalib < /column>
<column elementname = “dbestlibid” > dbestlibid < /column>>
<column elementname = “libname” > libname < /column>
<column elementname = “organism” > arganism < /column>
<column elementname = “organ” > organ < /column’>
<column elementname = “tissuetype™ > tissuetype < /column>
<primarykey > mid < /primarykey>
<intertable elementname = “citations”™/ >
<intertable elementname = “submitter”/ >
</table>

(22 6-2) map E0|S0 CHE ofE HE

<table>
<tablename elementname = “citations” > citation < /tablename>
<column elementname = “title” > title < /column>
<eolumn elementname = “authors” > authors < /column>
<column elementname = “year” > year < /column>
<column elementname = “status” > status < /column>
<primarykey > cid < /primarykey>>
<intertable elementname = "map”>
<candidatekey > mid < /candidatekey>
<foreignkey > mid < /forcignkey>
<intertable>
</table>

(3% 6-3) citations HlO|20 CHE oiE HE

<table>
<tablename elementname = “submitter” > submitter </tablename>
<column elementname = “name” > name < /column>
<column elementmame = “tel” > tel < /column>
<column elementname = “email” > email < /colurnn>
<primarykey > sid < /primarykey>
<intertable elementname = *map”>
<candidatekey > mid</ candidatekey>
<foreignkey > mid</ foreignkey>>
<intertable>
<ftable>

{32 6-4) submitter EIOI20 CHEH TR HE

(1" 6-2), (29 6-3), (¥ 64 Ead 274 =
ol g MPALRE Tk
tablename DeHE+= ZFd2 Bljle ==71 didgs
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o 7t Lo gd FEE 7IRA P intertable AW
279 EglolA 89 REgFdA f2& HolB
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Y
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{¥ 6-1> map Hlolg

mid | dbestid estname genbankacc | genbankgi | cloneid
01 | 6002866 | 601572602T1 | BET3R181 1 10152173 3

(2 | 6002867 | 601572604T1 | BET733182 | 10152174 3

%

60157260571 | BE738183 | 10152175 3

04 | 6002869 | 601572608T1 | BE73R184 | 10152176 3

{H 6-2) citations E0|E

cid | mid title authors year status

oL | 02 Naﬁ‘;r;angfimws S. Stasb | 1999 | Unpublished
0| e Naﬁ‘;';a]Hi‘;fi‘“tes C. Bram | 1999 | Unpubiished
03|02 Naﬂi‘}aIHehﬁm‘es L Bruder | 1999 | Unpublished
o) Naﬁi?alHehﬁtimtes Dus::;"hoft 1968 | Published
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(¥ 6-3> H0|8 submitter

sid | mid name tel email

(301)
456-1550

01 [ 01 | Robert Strausberg, ph. D. Robert_Strausberg@nih.gov

(301) .
02 | 02 | Robert Strausberg, ph. D A96-1550 Robert_Strausberg@nih.gov
. {402) . .
03] 03 J. Simeon, ph. D. 369148 Simeon@nih.gov
04 ) 03 Dallan Quass, ph. D. (305) Dallan@nih gov
: o |566-2744
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