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Abstract As XML has been proposed a standard format for organizing and exchanging data in
the internet, many applications on managing XML data have been developed. Especially, there are
many studies for storing XML documents. It is important to evaluate the performance for efficient
storage techniques. In this work, we suggest an efficient technique for storing XML documents using
an object-relational database model. We verify the efficiency of a new storage technique through the
performance evaluation on XML storage techniques. The contributions of this paper is that we suggest
an efficient storage technique using an existing data management model and evaluate the performance
for storage techniques for XML documents including an new storage technique.

Key words : BFST, XML storage, performance evaluation
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<IELEMENT conference ( inproceedings* | proceedings*
>

)

<IELEMENT inproceedings ( inpro_book, url? )} >
<IATTLIST inproceedings key CDATA #REQUIRED >
<IATTLIST inproceedings crossref IDREF #IMPLIED >
<IELEMENT -npro_book ( author#* | title | pages | cdrom
| year | crossref | booktitle | ee)>

<IELEMENT author (#PCDATA) >

<!ELEMENT title (#PCDATA) >

<IELEMENT pages (#PCDATA) >

<!ELEMENT cdrom (#PCDATA) >

<!ELEMENT year (#PCDATA) >

<IELEMENT crossref (#PCDATA) >
<!ELEMENT booktitle (#PCDATA) >
<IELEMENT ee (#PCDATA) >

<!ELEMENT url (#3PCDATA) >

<IELEMENT crossref (#{PCDATA) >
<IELEMENT proceedings ( pro_book, url? ) >
<IATTLIST proceedings key ID #REQUIRED >
<!ELEMENT pro_book ( editor* | title | booktitle |
series | volume | publisher| year | isbn)>
<IELEMENT editor (#PCDATA) >

<IELEMENT series ( href? | source? ) >
<!ELEMENT href (#PCDATA) >

<IELEMENT source (4PCDATA) >
<IELEMENT volume (#PCDATA) >
<IELEMENT publisher #PCDATA) >
<!ELEMENT isbn (#PCDATA) >

<conference>

<inproceedings key="AbowdWM95">
<inpro_book>

<author>Gregory D. Abowd</author>
<author>Hung-Ming Wang</author>
<author>Andrew F. Monk</author>

<title>A Formal Technique for Automated Dialogue
Development.</title>

<pages>219-226</pages>

a9 2 9 A A (conference.xml)
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A7) RedAME XML BAME TE EMsa
FEZ ke DOMOm  AFAsY
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2ot 18 394 doc ENYS FE& Fddloz
Aeratdty. weF <?XML ENCODING='UTF-8'?>%
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9 PAE FAY AFE 4 Slrh conference.xmld]
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2 Ui ol AT dHHEY ¢ FRE ¥T3}

‘conference’' &

¥ 2 Conferencexml® A -#AY 271a}t

HelE A HolE °1§ AH By 4 ulolEl EtYd
EPID varchar(20)
author author_set
titie varchar(270)
pages varchar(270)
inpro_book | inpro_book_type cdrom varchar(270)
year integer
crossref varchar(270)
booktitle carchar(270)
A o) & ee varchar(270)
EPID varchar(20)
conference conference_type inproceedings | ref inproceedings_type
proceedings ref proceedings_type
EPID varchar(20)
key varchar(270)
inproceedings | inproceedings_type | crossref varchar(270)
inpro_book ref inpro_book_type
ur] varchar(270}
author author_type EPID varchar(20)
- author varchar(270)
Z=Heo) B . . EPID varchar(20)
editor editor_type editor varchar(270)
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(The DOM Tree is shown in DOM_Tree Window.) i

Type of Query

& Query for Document Structure
& Query for Content
Query for Document Structure
=) [ooeot -5

Query for Content

Probook €ltTeBroe o1
brae

ook bookt It (8= T4 and

Sroc "are book sun tahar= Sor

£ws i » s B

a9 5 AR 49
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Query

select proc.pro_book.title,proc. url

from proceedings proc

where proc.pro_book.booktitle="RTA" and
proc.pro_book.publisher="Springer’;

Resuit

proc.pro_book.title proc.url
Datenbanksysteme in Bro,
Technik und Wissenschaft db/cont/btw/btw99, htmt
BTW)

£ 85 o . S SEEe T T

2% 6 He) B

4. Mg 7140l WE 85 Eot

NS Dot 8
% %%oﬂxi% XMLEAM2 FZ29} A7)0 wel s

<inproceedings>

EPID key crossref| inpro_book url
01 | AbowdWM95 NULL | ref(inpro_book) | http://conf/ACMdis/ACMdis1995.htm#AbowdWm95.htm
02 | AlbenR0O NULL | ref(inpro_book) | http://conf/ACMdis/ACMdis2000.htm#AlbenR00.htm

03 { AlborziDMPPSBTBHKLS..| NULL | ref(inpro_book)

db/conf/ACMdis/ACMdis2000.html#AlborziDMPPSBTBHKLSS

WHO00.htm

<inpro_book>

EPID EPID autl;c;rthor title pages |cdrom |year c_r:_’:fs l::):l): ee
010201 | Gragory D.Abowd| A Formal Technique Symposiumn on http://www.

0102 for Automated 219-226 | NULL | 1995 [NULL Designing acm.org/pub
010202 | Hung-Ming Wang Dialogue... Interactive Systems | s/citations/...
020201 | Lauralee Alben Envisioning the Symposium on

0202 E-Quarium: Strategic |452-454 | NULL | 2000 [NULL Designing NULL

020202 Michael Rigsby Design Planning...

Interactive Systems
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£ 3 459718 A% 49 ¥
a9l #3 dat

column = content

column>content

column between contentl and content2
column IN (list of contents)

column IN sub-query

Or

And

Not

Simple Path Expression

Predicate-based

Query

Traversal-based

Query Arbitrary Path Expression
Link-based | ©One-document Link
Query Multi-document Link
Sort
Grouping
Join

og BFit¥c 28a ‘reditor'tt ‘*.author'$t o]
XML-QLAAM HE7} BEEE FUY=F=(+)E ARG
3 AR oz Jehd s Joeo H= 39
(Arbitrary Path Expression)S.Z E&F3I9t).
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Predicate-based | @I. Rakesh Agrawal®l & =F9 A= Folet
Query Q2 1996 ©)F9] Stefano Ceriz} & XMLel #§ =89 A58 Zoja}

Q31998972000 Atelo} b2 XML #3 =¢9] A=, AR, AHAE Folel

Q4. NE= F)A ’'Advances in Data Base Theory' & 4£2& 713 J9] A5S Folek

Traversal-based |Simple Path Q5. db/cont/popl/popl82.htmi#Cooper829) urlel]l 538t A9 AE§ zrole)
Query Expression Q6. key7F AfonsoRS992] inpro_booke] E& Alte £33}
Arbitrary Path Q7 =*.editor=Gerard Salton®] =&& 3tolz}
Expression
Link-based One-document Q3. conf/icdt/86 71€ 7} proceedingsE A2 3= inpro_book? titleZ 3tolel
Query Link
Multi-document | Q9. /conf/er/9w 718 7FAZ U= proceedingsE F33H= inproceeding2] url
Link & 5% Fojefh
Sort QI0. pro_book =F9 AEg A== FF3o EFH3letL
QI1. Serge Abiteboul®] & =¥2] ASES AxE $¥3jet
Grouping Query | Q12 =% W47l gl Mxe o9 & H4E FY3kek
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Aol &stet

Join

Q.

Boniier917)& 7H2 inproceedings 2l key, A%, urlS #Foleh




AA-BAF dojehue]x 7Nty XML 4 A% 7Y
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Q1.

Select i.title
From inpro_book i, TABLE(i.author) a
Where a.author='Rakesh Agrawal’;

Q2.

Select i.title
From inpro_book i, TABLE(i.author) a
Where i.year>=1996 and a.author='Stefano Ceri';

Q3.

Select i.year,ititle,a.author
From inpro_book i, TABLE(i.author) a
Where i.year BETWEEN 2001 AND 2002 and title LIKE "%6XMIL%";

Q4.

Select proc.title
From proceedings proc
Where proc.pro_book.series,source='Advances in Data base Theory';

Q5.

Select i.inpro_book.title
From inproceedings 1
Where i.url="db/conf/popl/popl&2.htmi#Cooper82’;

Q6.

Select i.inpro_book.author,i.inpro_book title,i.inpro_book.pages,i.inpro_hook.year,
i.inpro_book.booktitle i.inpro_book ee

From inproceedings i

Where i.key="AfonsoRS99’;

Q7.

Select inp.i_title,pro.p_title
From (select a.author aut,ltitle i_title
from inpro_book i, TABLE(i.author) a
where a.author='Gerard Salton’} inp,
(select e.editor edip.title p_title
from pro_book p,TABLE(p.editor) e
where e.editor="Gerard Salton’) pro
Where inp.i_title=pro.p_title(+),

Q8.

Select i.title
From inproceedings inproc,inpro_book iproceedings proc
Where proc.key="conf/icdt/86’ and proc.key=inproc.crossref;

Q8.

Select iurl
From inproceedings i,proceedings p
Where p.key='conf/er/99w’ and i.crossref=p.key;

Q10.

Select p.year,p.title From pro_book p Order by p.vear;

Q11

Select iyear,i.title

From inpro_book i, TABLE(.author) a
Where a.author='Serge Abiteboul’
Order by iyear;

Q12.

Select editor_count.ed_name,max_table.max_title
From (select max(title_num) max_title
from (select e.editor ed_name, count(p.title) title_num
from pro_book p, TABLE(p.editor) e group by e.editor) editor_num)
max_table,
(select e.editor ed_name, count(p.title) title_num
from pro_book p, TABLE(p.editor) e group by e.editor)
editor_count
Where max_table.max_title=editor_count.title_num(+);

Q13

Select a.author,count(i.title)
From inpro_book i, TABLE(.author) a
Group by a.author;

Qi4.

Select inproc.key,inproc.inpro_book.title inproc.url
From inproceedings inproc
Where inproc.key="Bonnier9l’;
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