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A Schema Extraction Method using
Elements Information in XML Documents

Sungrim Kim'- Yoon Yong k'

ABSTRACT

XML documents, which are becoming new standard for expressing and exchanging data in the Internet, don’'t have defined schema. It is
not adequate to directly apply XML documents to the existing SQL or OQL. Research on how to extract Schema for XML documents and query
language is going on actively. For users’ query, the results could be too many or too less. It is important to give the users adequate results.
This paper suggests the way to extract many levelized schema according to the frequency of element occurrence in XML documents. The Schema
can be reduced or extended to correspond to the users’ query more flexibly.

FI19E : XML, M(document), A7|0t £&(schema extraction), BT (frequency)
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{(E 4.1) DTD ®{A| : movie.dtd

<!ELEMENT movie (title, year, director+, writer+, genre+, cast+,
language*, country*, color*, keywords*) >

<IELEMENT title # PCDATA) >

<!ELEMENT year (# PCDATA) >

<IELEMENT director {(lastname, firstname) | fullname) >

<!ELEMENT writer ({lastname, firstname) | fullname) >

<!ELEMENT lastname (# PCDATA) >

<!ELEMENT firstname (# PCDATA) >

<!ELEMENT fullname (# PCDATA)>

<!ELEMENT genre (# PCDATA) >

<JELEMENT cast (namerole, (award, category)*, spousex >

<JELEMENT name (# PCDATA) >

<IELEMENT role (# PCDATA) >

<IELEMENT award (# PCDATA) >

<IELEMENT category (# PCDATA) >

<!ELEMENT spouse (name, occupation)* >

<IELEMENT occupation (# PCDATA) >

<IELEMENT language (# PCDATA) >

<!ELEMENT country (# PCDATA) >

<!ELEMENT color (# PCDATA) >

<!ELEMENT keywords (# PCDATA)>

o XML #4] : dl.xml
<movie>
<title>Citizen Kane </title><year>1941</year><director>
Orson Welles</director>
<writer>Herman J. Mankiewicz </writer>
<writer><firstname>Orson</firstname><lastname>Welles
</lastname></writer>
<genre>Drama</genre>
<cast>
<name>Orson Welles</name><role>Charles Foster Kane
</role>
<award>Oscar</award>
<category>Best Writing, Original Screenplay</category>
<spouse><name>Rita Hayworth </name>
<occupation>divorced</occupation></spouse>
</cast>
<cast>
<name>Dorothy Comingore</name><role>Susan Alexander
Kane </role>
<spouse><name>Richard Collins (I) </name><occupation>
? </occupation></spouse>
</cast>
<language>English</language><country >USA</country>
<color>Black and White</color>
<keywords>sled </keywords> <keywords>dying-words
</keywords>

</movie>
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MakeLabelPath (treeNode u)
begin
path = w.label
while (u isNot leafNode)
begin
v = w.childNode
path = path + v.label
u=v
end
end

(222|1F 1) dlojg 22 Fsp7|

CalcBitVector(document d)
begin
while (pi isNot EOF)
if (pi in d)
d(pi) =1
else
d(pi) = 0
endif
end
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bitwiseORLabelPath()
begin
for each i in path P
new_path(i) = bitwise_OR(ZdjPi)

end

(g312|E 3) #lojs Z=2of thet bitwise-OR 34t

Z folE AR S T FE ol&3le o7 w9y
27| 2HYZE PR ZE XML EHA 2z gol&
A2 dF v EWE bitwise-OR 948 Fd5tH RE 9
olf ZEJ FEHE Hul ¥y 2Avv aYg=zE 7 £
AL, bitwise-AND €4h& $33d ZE XML EA 4]

%Jgi‘?} EHHE YolE Azgw 78 A2 W9

AE =48 5

N LT ELRE

N

i)

ok

£
30,
q

XML EMOIAS) HE|HE JE

THji

Ol&st £710 =EYY 385

Fozn 1 Fe] HYE 53R & F Yot o2 94
9] 27IntE &3] A& dolE A2 v ¥k 48
(ggF 4)o 93] Aisic}

//di i XML &4
countLabelPath()
begin
for each i in path P
Freq(i) = count(Xdj)

end

(222|F 4) 3j0[2 Z= Y= Akt

(g F 498 gz A= Hol& HZef H
o dAAE Fojste] oy DAY 27nE F
7F o Fold JAAEY WIEFIt g dHolE
T 09 &2, V=EF7 B2 HolE F2E 19 @&
o 19 %S e HolE ARZER o]Fojx 27w}
zg *3’“5}5 Aolth. o|FA oW YAXNE 7IE2

] T AGW AR Ao s Fe
A& 755}01 g g 7—‘401 Z.J_«l 7<13]7} 758

B B dol% At BAHE Ao 10l
27 e Aelx, YAX7E 3olB A WEST} 3014
9 dolg AW o]Fold A7ln} 1327} Bsold
Zolth

5. 4 ¥

=Eo A AAE HolE Az WAl HIE o up2
27bt & Wy Ad 848 sy g &9 AA
£ Windows20000] 21, o0& #|o] A= Oracledi & A}-83}

frh 78 doj DK 13134 JSPE AM4stglm, o3&
B2 A%F& A5k Oracle JDBC thin driver & A3l
o A= IS 5.0, JSP R 0 2= resin 2.0.18 A£3}
X, XML #M &% Oracle Parser (HA 2.0.1.0)& AF£3}
At

50 Alg mo

2 =M AFEE XML 245 g3t #3 Arst o
£ http : //www.imdb.comZE #FZ2 3l cH16]. Top250
films Fel A4 100917421 9] Heo]g] FojlA] HEmt]o] dHlo]g
€ A% G2E volE g FH2E XML €48 A4 s}q]

dgssnh. 283 2 =E8dAA Adse 2708 3538



386 HEXZIES=AD MI-DH HI3=(20026)

LabeiPath v
Frequency./ .-

SchemaGraph,
SchemaGraphz

SchemaGraphn

DocFreq(SchemaGraph:)
DocFreq(SchemaGrapha)

DocFreq(SchemaGraphn)

(38 5.1) A7|ot FEHH

53 A# Zonl:dolg A= UM ¢l 5

HolB ZAze d HiE Fof dig 4 A= <E 51>
3 2tk <F 51>9 A#HE BY director_firmstname}
director_lastnameo] 713 H2 #A NEFAd L & F A3,
cast_name, cast_role, color, country, genre, keywords, title,
years 100712 2E A% EAd Ueut #HoE 42de
& & At

(E 51 Eolg 4= & dizs

Label Path g vy
cast_awards_award 56
cast_awards_category 56
cast_name 100
cast_role 100
cast_spouse_name 89
cast_spouse_occupation 89
color 100
country 100
director 56
director_firstname 49
director_lastname 49
genre 100
keywords 100
language 98
title 100
writer 78
writer_firstname 55
writer_lastname 55
year 100

54 M A3 dAxlof w2t YH=s AT7|0}

AAAE 01%EH LO7HA 018 ZF7HAIIEA B4
27)0ke} AHES ATt AYHE 27|09 dUE
2gste XML EAY AFE &8 24tk 12 AFe
<¥% 52> #th

=
L

=
=

(B 52) ARof ofzt M=E £7(0F

d A A dedE s XML &4 A5
0.1 19 2
02 19 2
03 19 2
04 19 2
05 17 10
06 12 68
0.7 12 68
08 11 87
09 9 98
10 8 100

55 Ay ot £4

Ay A% B JAANIL FEFE FEHE 270
e 3o JdYHE HARE T3 H
28 27|98 wEsE XML 49 AgE HoZo

2 20, dAA7 109 ASE BE AP XML E4l
FEHoT Jehte deElnEvre E3sie 89 dd
HEZ I 2 ¥HE 100712 Aoyt g §kA
ok AAX I} 069 ALE 12719 JYWEE TP &
FiolE QA sA T o] E wEsE XML 419 /T E 68
A7t ot AR Aol disl AR =P G=2A A
AE = 27 uke] Ag30d 29 Aol 1 HAE &
F Exdte] Ao Ao &AL VMAE F eS¢
T AU

a2 =20 AUl A Hwriter)ol td 2 & F337]
BN E AARI 109 Bl 270kl dEAE 288
71 gt QAXIE 1.09 270k XML #4119 #HH7t
100742 Hoo] A vt writero] W ARE TFEA 7] w
Zo|t}. o]A A$E GAAI} 07 03] A9 27107}
Hg 7153 2797 @ Ro|th writerel thE HEE
et 27)vkE 015H 0.774K9 27|vtd] 2F AFHA
o 2 2N M Be XML #ME X¥3kE 06014 0.7
Q A% 277 Ao g AEYE 27Ivten &
Act.

9= AR AT o] A



6.

ru

XMLl AHUAelA dolHE Edsn wHse A
2¢ EFo2 $A49IL AUtk XMLE Hd 398 27]
s gla, B4 A delElst Hole 72§ 23 g
7] WEo| 71&9) SQLOY 0QLE = #&87]7} of
Atk webd olel® XMLe| tal Az dejolst A9
ADE A% 2705 29 U@ BE A7} oA n

= XML #A49 dWE JrE vEH
ﬁ"‘cl% o]t TS 1 BV RS we} A7|ntE
W At HEY AH9AE o] &8 27|
ul 22 det 22 DTDE 2= XML EME¢ s
} 2 ZE A XMLEAC gl ZE ddE
o A7t & dAgt 49 5 JEE gk 2y 270
OJY=E g g XML ¥4 E vE #E 2 Fdsty, XML
FAGA HolE ZF2e A HE FE AMsto ofd ¢
A wzt o2 dAe] 27|t F5E hsstA FoEM
gt deolo did] Boh g&¥oz A £ YEE 3
At
B =R Agtste wHe 43 #d yol
o2 XMLEAME HAstod A¥stgct. 49

il
3
oft

fing
B
e
2

7 ReSE AYHE 27veE Be dUUE AnE
EFAAT 0|7 BHaE XML £49 AFE A3, 9
A7t £ 24 % AUHE 270k TEHE deHE B0

£ AA% e XML B4 A47b58e ¢ 4
aen XML BHE FASHE A8E Fust 1 94
=% SolgesA XML £A9 AAHA FEEY oh
% ouEsel e T2 WA F&, FUE A §
°2H 49 NS 23T 5 A8 T F Uk B A
$4 A9 AAS 4G F 97 el AgAviE BhE 2
kg AZFOEA AgANA AGE 2710 AFY
F g,

5 ATBAZE Ue dolEE ol§F 270 25
¥e mestel dolHs Fuww ohle gugeze ¥
Yo el et £EHA 2710hE FEFE PE O
A7k Bad,

=

#F 123

[1] Jon Bosak, “XML, Java, and the Future of the Web,” http :
//webreview.com/wr/pub/97/12/19/xml/index.html.
[2] Roy Goldman, Jennifer Widom, “DataGuides : Enabling Query

Formulation and Optimization in Semistructured Data-

XML EAM0IMS BEIHE FEE 0I8E 270t =EYY 387

bases,” In Proceedings of VLDB, 1997.

{3] Jiawei Han, Jian Pei, Yiwen Yin, “Mining Frequent Patterns
without Candidate Generation,” Proceedings of the 2000
ACM SIGMOD on Management of data, pp.1-12, 2000.

[4] Theodore Johnson, “Performance Measurements of Com-
pressed Bitmap Indices,” VLDB, pp.278-289, 1999.

[5] Alon Levy, “More on Data Management for XML,” Uni-
versity of Washington, May 9th, http : //www.cs.washing-
ton.edu/homes/alon/widom-response.htmi, 1999.

{6] J. McHugh, S. Abiteboul, R. Goldman, D. Quass, J. Widom,
“Lore : A Database Management System for Semistruc-
tured Data,” SIGMOD Record, 26(3), pp.54-66, September,
1997.

[7] Patrick O'Neil, “Improved Query Performance with Variant
Indexes,” Proceedings of ACM SIGMOD, pp.38-49, 1997.

[8] Jayavel Shanmugasundaran, Kristin Tufte, Gang He, Chun
Zhang, David DeWit, Jeffrey Naughton, “Relational Data-
bases for Querying XML Documents : Limitations and Op-
portunities,” Proceedings of the 25th VLDB Conference,
1999.

[9] Dan Suciu, “Semistructured Data and XML,” In Proceed-
ings of International Conference on Foundation of Data
Organization, 1993.

[10] M. C. Wu, A. P. Buchmann, “Encoded Bitmap Indexing for
Data Warehouses,” Proc. ICDE '98, pp.220-230.

{11] Jennifer Widom, “Data Management for XML,” Working
Document, initial draft appeared April 1999, Also IEEE Data
Engineering Bulletin, Special Issue on XML, 22(3) : 44-52,
September, 1999.

[12] Ke Wang, Huiging Liu, “Schema Discovery from Semis-
tructured Data,” International Conference on Knowledge
Discovery and Data Mining, pp.271-274, August, 1997.

[13] Ke Wang, Huiqging Liu, “Discovering Typical Structures of
Documents : A Road Map Approach,” The ACM SIGR
conference on Research and Development in Information
Retrieval, pp.146-154, August, 1998.

[14] Ming~Chuan Wu,, “Query optimization for selections using
bitmaps,” Proceedings of the 1999 ACM SIGMOD inter-
national conference on Management of data, pp.227-238.

[15] J. Yoon, S. Kim, “Schema Extraction for Multimedia XML
Document Retrieval,” in Proc. of International Database
Symposium on Mobile, XML and Post-Relational Data-
bases, Hong Kong, June, 2000. Also to appear in Journal
of Applied Systems Studies, Cambridge International Sci-
ence Publishing, Cambridge, UK, 2001.

[16] http : //us.imdb.com/top_250_films.



388 FEXEIE=2XD H9-DE H3=(20026)

PAR=

email : srkim@dongduk.ac kr

1994d S¥ARUeE AT F
CERNS

19973 %9l AT S vhote AAke
E(ol 3 AAD

20029 %l ot AFE S
£9(013 wpAh)

20019~ @A FeelAdtm JRoE AFELAF B4

Z’[:
#4020k : XML, FElv|cio] glolEjujo]x, e A2

<
229

email : yiyoon@sookmyung.ac.kr
19833 S=oistn SAET 4 (184D
198543 =8yl AAstn &4

(FaHAAD
19949 @27er1eQ AN 2
(F3hutah)

19973~ 8A $9I ARG uay delrtojst @
AP} BREN, WelTItlo] A4, B4 A 27, AAL XY
Nesdl, B4k FIER0] Al2d, 24 dlo|ejuo) 2 A

€ AAZt OS/ DBMS



