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XPERT : An XML Query Processing System using Relational Databases
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ABSTRACT

This paper introduces the development XPERT(XML Query Processing Engine using Relational Technologies) which is based on
relational model. In our system we have used a decomposed approach to store XML files in relational tables. XML queries are translated
to SQLs according to the table schema, and then they are sent to the relational DBMS to get the results back. Our translation scheme
produces AST{(Abstract Syntax Tree) by analyzing XQuery expressions at first. And on traversing AST proper SQLs are generated.
Translated SQLs can reduce the number of joins by using path information and utilize dewey number to preserve document originated
orderings among compoments in XML. In addition we propose the efficient algorithms of XPath and XQuery translation. And finally we
show the implementation of our prototype system for the functional evaluations.
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SELECT E2.docid, E2.numbering

FROM update ELEMENT EO, update_ LOCATION LO,
update ELEMENT E1, update LOCATION L1,
update ELEMENT E2, update_LOCATION L2,
update_ WORD W2

WHERE L0.path like '~%/book’

and EQ.docid = L0.docid

and EQ.pathid = L0.pathid

and trim(E1.value)='Information Technology’

and Ll.path like '~%/book™/field’

and El.numbering like EO.numbering || '%

and El.pathid = Ll.pathid
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71 f&olth
group_view(child_n)
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5) A AN AAE Group_seq 9 child.n ZHz3
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A3t row_id A4S T #E 7 value ZHEE
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arow_id)
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last_table(docid, eid, name, dewey_n, value, info)
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XQuery FLWOR4] A& ¢ud&d dsht Mzs o
He FAZ2AE A2 o attr_table H9} text_table H&
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3 FdE Mo &5
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for $p in doc(“book_korean.xml”)//book

for $q in doc(“books.xml”)//bookltitle = 'Data on the Web']

let $k = count($a/author)

where $k > 1

return <contents subject = "{$p//subjects/text()}’> {$a/field} </contents>
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3) DA ABAE text table FE foriol] &=
*E(bookdYHAE)ZE TEFH3Y IF HIL root=ERHES
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&g 249 AFR Jd=dstn 1 g§E VFeE g4
ZzHE ANe R o) 2H 2% forE2 FAF A}
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He M2 593 dewey nZIEFE 7HNA HEH ow
row_id Z2Y¥ 7 ¥4 HEgozH 1 FE XML FH=
AAEE o XMLEA WAld SAHE deolgE 2=
F ok

last_table(docid, eid, name, dewey_n, value, info, row_id)
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-Jand not exists(select s eid
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+f and e3.numbering like &0 numbering |} %'and e3.docia = 10.docld
| Jorder by Fixed_Digit(e3 numbering)

“Ferattr_consiruct 1%t view

Create or Replace visw Text_tabls AS
“Iselect E5 docid, e5.eid, e5.name, e5.numbering, &5 valus, 85.1n(0, 15 path, 15.pathid, ¢5 slbord
| {From updata_slement a4, update_focation I4, update_clement e5, update_location 15, update_element e0, update_lacatian 10, upy
Whare 14 path like ~%/book~fauthor~flast'
3 ‘n A athid = 1A nathld ‘.'
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J<tern tife =XGuery Language™

IT) TSR 5]
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2= SQL__Creator(Cname, AST node,
output__node’s name) ¥ 1EIF

xalias = -1, path = "', from = 'FROM’, where :=
"WHERE', doc_SQL = "’
*output_name = output_node's name, output_num =
-1
*basic_from = Cname_element e || alias, Cname_lo-
cation 1 || alias
*basic_where := 1 || alias .path like 'path’
and e || alias.docid = 1 || alias.docid
and e || alias.pathid = 1 || alias.pathid

1) step B}9): Stackpush(:=E=1)

2) QName€hg):
—alias++;
—path 34
—if(stack.pop() == °/) path := °/ || ==
—if(stack.pop() == *//) path = "%/ || ==4
—QutputNodeSeek @8] FAN A 22 output’=Emink
o} TUT =ERAAE HA}
—if(:=2" == output_name && stack.top == 0)
{ output_name := null

o

output_num := alias

from := basic_from

where = basic_where || ‘e || alias.docid in'l| doc_
SQL'}

3) Pred €}
—if(output_name != null)
{from := basic_from, where := basic_where}
—AERY Y AAxE=E M AS dE £ book
(219} 72 XPathd& ASTE WHE3IH Prede}d
9] ==+ 28e <AEYY =8 Aoz vt
it olwf Dewey.n 3™ 7IHOZE book ==
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—from :='(select e || alias.eid, e || alias.docid, rank()
over(order by fix_digits(e || alias.numbering)) rank,
[| from || where) inline_view’

—where := ‘inline_view.rank = A2 ==’

4) textets]

—from := basic_from

—where:= basic_where || ‘trim(e || alias.value) =
e

—if(alias > 0)

—Tkek (2% 5)E dE & A$ @AY HAI
of Attd olE HAER FHAE field dHET}
book®| A&EQAAE HARetE ot FEE& F7H
Eig=3 :

—where = ‘e || alias.numbering like e || alias-1.
numbering |} ‘%~

5) < EFY
—if(==% == ‘contains’)
{from := ‘word w || alias’
where = ‘trim(w || alias.word) = textE}{le] A&
e
[| 'and w || aliaseid = e || aliaseid and w |l
alias.docid = e || alias.docid)}
—if(==1 == ‘doc’)
—AbEAZE g Ao 54 XMLEAES 4
A gt}
—doc_SQL :=“(Select id from Cname_xml_documents
where docname = A =E=49Y

6) =9 A4

—and AT EAT AL o]E FAEtA 1)~H)

#HA4E 22 73

—or Azt EAE A+

—or BY9 =9 39 =&
Fog MHEZZ g
tHA Ads SQLE & H2EE
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g 59 I¥ FE5_19 ASTE A A
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10 SEHMeI=2l=EX D &i13-D3 M1=(2006.2)

Cname_location 11
whereZd: 11.path like
~9/book/title’ and eldorid
= lldocid and elpathid =
Il.pathid and trim(el.value)
= "TCP/IP Mustrated’ and
el.numbering like (2)
el.numbering || ‘%"

(SQLZ

from7:

Cname_element e2,

Cname location 12
whered:

12.path like "~%/book
“author™/last’

and 12.dogid= e2.docid

and e2.pathid =

12.pathid

and trim(e2.value; =
‘Stevens’ )

and e2numbering like
e0numbering ||'%

(J2-22 1) XQueryel ‘or, ‘and' 4o Xa

—where = <SQL1>9) (a)7& |} ‘or’ || <SQL2>9]
(b)T&

—ot#o] A%} 2ol and, ordIATE BF EHT
A% 99 Az 4 ALEdE Ssus
SQLE <SQLL>, <SQL2>, <SQL3>E& 44stn
o5& ‘(2 Fo} AeUUZE SQLY and, or St
2 Ag

et
ex3) doc(‘books.xmI'Y/booklprice='3.95" and
<8iL2>

‘author/last

—where = <SQL1> || ‘and’ || <SQLZ2> || ‘or’ ||
<SQL3>
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