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Abstract

As the usefulness of internet is kept changing more productively with web 1.0, web 2.0 usage of XML 1is also
increasing very rapidly. In XML environment the most critical function is the ability of effective retrieval of useful
information from XML repository. That makes the W3C XQuery more popular. XQuery has very complicated structure
as a query language due to the semi_structured nature of XML. FLOWOR , which stand for for, let. where, order by,
return, is the most commonly used expression in XQuery. In this paper we suggest the methods to handle XQuery
FLWOR on relational environments. We also analyze and evaluate our approach to prove its correctness.
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Cname_attribute, Cname_word Hjo]Eo] &35t} [2]. H

o|E /3l A Cnamed ZHA o5& Vel Zrzhe
ol 52 =gldoz HAuMoz Yro|x) 4 Hu}

XQuery FLWOR ¢44t2| SQL Hat 7|8 &4
Collections (Cname)
Cname_xml(doc_id, doc_name)
Cname_location(doc_id, path_id, path, depth, path_cnt)
Cname_element(doc_id, e_id, name, sibord, path_id,

key_count, p_id, value, info, dewey_n)
Cname_attribute(doc_id, a_id, e_id, a_name, a_value)

Cname_word(word, doc_id, e_id, path_id, position, depth)
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Fig. 2. Database schema for XML table
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*XPath: doc('books.xml")//booklfield="Information
Technology’] //title[contains(text(), 'XQuery’)]

*AST: ( // ( // ( doc books.xml ) book ( Pred ( = field
Information Technology))) title ( Pred ( contains text
XQuery ) ) )

SELECT E2.docid, E2.dewey_n

FROM update ELEMENT EO, update LOCATION L0,
update_ ELEMENT E1, update_LOCATION L1,
update_ ELEMENT E2, update LOCATION L2,
update_WORD W2

WHERE L10.path like "~%/book’

and EO0.docid = LO.docid

and EO.pathid = LO.pathid

and trim(E1l.value)='Information Technology’
and Ll.path like '~%/book™/field’

and El.dewey_n like EQ.dewey n || "%’

and El.pathid = Ll.pathid

and El.docid = L1l.docid

and L2 path like '~%/book™ %/title’

and L2.pathid = EZ.pathid

and L2.docid = EZ.docid

and E2.docid in (Select id from

update_ XML DOCUMENTS where docname =
‘books.xml’)
and E2.dewey_n like E0.dewey_n || "%’

and trim(W2.word)= 'XQuery’ and W2.eid = E2.eid

and W2.docid = E2.docid

and EZ.docid = El.docid

and El.docid = EO.docid

a3 3. XPathe] SQL ¥ A3
Fig. 3. Results of XPath to SQL translation
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(Element construction®] 813! binding ®<7} 271)
for $p in doc(’books.xml’)//book[price = '39.95']
let $q := $p/author

where $p/title[contains(text(), "Web')]

return $q//email

e

a8 4, dgHE F4do] fl= FLWOR €4k oA

Fig. 4. FLWOR expression without element construction
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(self-join)o] @o] EAI3tr}.

Select E5.docid, eb.eid, eb.name, eb.value

From ttt_element eb, ttt_location 15, ttt_element e4,
ttt_location 4, ttt_element e0, ttt_location 10, ttt_element
el, tit_location 11ttt _element €2, ttt_location 12,
ttt_element e3, ttt_location 13, ttt_word W3

Where eb.dewey_n like ed.dewey_n || '%’

and e5.docid = e4.docid

and eb.pathid = 15.pathid

and eb.docid = 15.docid

and ed.docid = eZ.docid

and ed.dewey_n like e2.dewey_n || '%’

and l4.path like '~%/book™/author™%/email’

and ed.docid = 14.docid

and ed.pathid = 14.pathid

and 10.path like '~9%/book’

and e0.pathid = 10.pathid

and e0.docid = 10.docid

and e0.docid in (Select i1d from ttt_xml_documents
where docname = 'books.xml’)

and  trim(el.value) ='39.95' and
'~%,/book " /price’

and el.dewey_n like e0.dewey_n || '%’
and el.docid = 1l.docid

and el.pathid = 11.pathid

and el.docid = e0.docid -

and 12.path like '~%/book™/author’

and eZ.pathid = 12.pathid

and eZ.docid = 12.docid

and e2.dewey_n like e0.dewey_n [|/'%’and e2.docid =
e(0.docid

and 13.path like '~%/book ™ /title’

and e3.pathid = 13.pathid

and e3.docid = 13.docid

and trim(W3.word)= "Web’

and W3.eid = E3.eid

and W3.docid = E3.docid

11.path like

a8l 5 dEHE 40| gl FLWOR €49 SQL A
A3}
Fig. 5. Translation of FLWOR to SQL without
element construction
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(Element construction®] ¢13 binding ®47F 270)
for $p in doc(’books.xml'}//book

let $q = $p/publisher

where $p/titlelcontains(text(), "Web’)]

return <item public = "{$q/text)}"> {$p//last} </item>

a2 7. returno] d@|HE
FLWOR <94t
Fig. 7 FLWOR return with element construction
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create or replace view attr_table as
select el.docid,el.eid, el.name,
el.value, 11.path, rownum as row_id
from lib_element €0, lib_location 10, lib_element
el, lib_location 11

where 10.path like "~%/book’

and e0.docid = 10.docid

and eQ.pathid = 10.pathid

and l1.path like '~%/hook™/publisher’

and el.docid = ll.docid

and el.pathid = 1ll.pathid

and e0.docid = el.docid

and el.dewey_n like e0.dewey n || "%’

and el.docid in (Select id from
lib_xml_documents where docname = 'books.xml’)
order by Fixed Digit(El.dewey_n);

el.dewey_n,

2% 8 JJEYURERZ A4YE HEE
Fig. 8 Contents of attribute
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create or replace view text_table as

select e3.docid, e3.value, e3.dewey_n, 13.path,
ed.name, e3.eid

from lib_element El, lib_element EZ2, lib_element
E3 lib_element EO,

lib_location 11, lib_location 13, lib_location 12,
lib_location 10, lib_word wl

where 10.path like '~%/book’

and e0.pathid = 10.pathid

and e0.docid = 10.docid

and el.dewey_n like e0.dewey_n || '%’

and 11.path like '~%/book™/title’

and el.pathid = 11.pathid

and el.docid = I1.docid

and trim(wl.word) = "Web’

and wl.eid = el.eid

and wl.docid = el.docid

and 12.path like '~%/book™%/last’

and eZ.pathid = 12.pathid

and eZ.docid = 12.docid

and e0.docid = el.docid

and el.docid = e2.docid

and e3.docid = e2.docid

and e2.dewey like e0.dewey_n || ‘%’

and e3.dewey_n like e2.dewey_n || ‘%’

and e3.pathid = 13.pathid

and e3.docid = 13.docid

and el.docid in (Select id from auc_xm! documents
where docname = "books.xml’);

0% 9 dEHE A HAEx AE Y&
Fig. 9. Text contents for element construction

create or replace view group_view as

select MIN(Fixed_Digit(e2.dewey_n)) as
child_dewey_n

from Text_table e2, lib_location 10, lib_element €0,
lib_element el, lib_location 11, auc_word wl
where 10.path like '~%/book’

and 10.pathid = e0.pathid

and 10.docid = e0.docid

and el.dewey_n like e0.dewey_n || '%’

and 1l.path like '~%/book™/title’

and el.pathid = 11.pathid

and el.docid = 11.docid

and trim(wl.word) = 'Web’

and wl.eid = el.eid

and wl.docid = el.docid

and e2.dewey_n like e0.dewey_n || "%’

and eZ.docid = e0.docid

and el.docid = e0.docid

order by e0.dewey_n,

a2 10. group_viewd] 34
Fig. 10. Creation of group_view
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Create or Replace view Concatenation_table As
Select '<item public ="'|| EOQ.value |I’">’ ||El.name
as name, El.dewey_n, El.value, El.eid,
El.path, EO.row_id
FROM Text_table E1, Attr_table EQ,

Group_view E2
WHERE Fixed_Digit(El.dewey_n) like
E2.child_dewey_n,

Z1% 11. concatenation_table®} A4
Fig. 11. Creation of concatenation_table

Create or replace view last_table As

Select El.eid, El.name, El.dewey_n, El.value,
E2.row_id

from Text table El, Concatenation_table EZ,
lib_element EO, lib_location 10

where 10.path like '~%/book’ and El.eid =
E2.eid

and 10.pathid = EO.pathid

and El.dewey_n like EQ.dewey_n || '%’

and E2.dewey_n like EQ.dewey_n || '%’

and el.docid = e0.docid

and eZ.docid = e0.docid

UNION All

Select E3.eid, E3.name, E3.dewey_n, E3.value,
E3.row_id from Concatenation_table E3;

12 12. last_table®] A4
Fig. 12. Creation of last_table

[ 7]¢] FLWOR 4k XML &AM [23 13]¢]
o} g 7 FES zolr 1 A9E A=
(<)

publisher| °*° title

D

72l 13. FLWOR ZeoloA Zod= AFH G
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