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Abstract XML has been proposed as an international standard for orgamizing and exchanging a
great diversity of the Web data. It is important to retrieve components of stored XML documents that
are needed by a wide varety of applications. In this paper, we suggest a method to store XML
documents and to retrieve an XML data, In other words, we suggest the method of retrieving XML
data is using XML-QL. So we need to mapping XML-QL queries to SQL queries. In this paper, we
describe the design and implementation of an XML-QL to SQL translator on top of an RDBMS, The
contributions of this paper include, besides the detailed design and implementation of the translator,
demonstration of feasibility of such a translator, and a comprehensive classification of XML querics
and their mappings to SQL relational queries.
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<%xml version="1.0"7>»

<IELEMENT MovieList (Movie)+>

<IELEMENT Movie (TitleDirected By,Genres,Cast,Music)>

<IATTLIST Movic year CDATA #REQUIRED:>

<IELIEMENT Title #PCDATA)>

<IELEMENT Directed_By (Director,link)>

<IELEMENT Diracror (#PCDATA)>

<IELEMENT link EMPTY?>>

<IATTLIST link CreateYear CDATA #REQUIRED:

CIELEMENT Genres (Genre)+>

<IELEMENT Genre ($PCDATA)>

<IELEMENT Cast (Actor)+>

<IELEMENT Actor (Firstname,Lastname)>

<!ELEMENT Firstname (4PCDATA)> <IELEMENT
Lastname (#PCDATA)>

<IELEMENT Music (Mtitle Singer,Mlink)>

<IELEMENT Mtitle (#PCDATA)>

<IELEMENT Singer (fn,In)>

<!ELEMENT (n (=PCDATA)>» <IELEMENT In (#PCDATA)>

<IELEMENT Mlink EMPTY>>

<IATTLIST Mlink MusicYear CDATA #REQUIRED>

MusicList.dtdE =2 A& &AL 715 B2 2
2 29 HEE JIUPEEZE 2 Music idE J==lH
Ex §o

<7xml version="1.0"7>

<IELEMENT Musiclast (Music)+>

<IELEMENT Music (Title,Produced_by, Singer,Genre) >
<IATTLIST Music id CDATA #REQUIRED>
<IELEMENT Title (#PCDATA)>

<!ELEMENT Produced_hy (#PCDATA)>
<IELEMENT Singer (Firstname,Lastname)>
<IELEMENT Genre (#PCDATA)>

<IELEMENT Firstname (FPCDATA)>

<IELEMENT Lastname (#PCDATA)>

9 DTD 7=
3 2o,

<MusicList>
<Music id="1997">
<Title>»Vison of Love</Tille> <Produced_by™>
Columba </1*roduced_by>
< Singer><Firstname>Mariah</Firstname:>
< Lasiname>Carcy</Lastname></Singer>
<Genre>»Popsong </Genre>
</Music>
<Music id="1993">
< Title>Emotions</Title>
<Produced_by>Colurmba</Producesd_by >
<Singer>
<Firstname>Mariah</IFirstname>
<Lastname>Carey</Lastname>>
</Singer>
<Genre>Popsong</Genre>
</Music> -
</MusicListz»
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< MovieList>

“Movie year="1977">

<Title>Star Wars</Title>

<Directed_By>
<Director>>George Lucas</Director><linkCreate Year=
"1980"/> </Directed_ By

<Cenres>
<(enre> Adventure</Genre> < Genre Action</CGenre>
<Genre>Sci-Fi</Genre>

</Genres.>

<Cast>
< Actor><Firstname>Marlk</Firsmame> < Lastname> Harnil
</Lastname> </Actor> ---

</Casl>

< Music
<Mtitle>Qditsay </Mtitle><Singer><[n></fm><In>
</In»</Singer>
<Mlink MusicYear=""/x

</Music»

</Moviex -
| </MovieList>
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Construct <Resull>{

Where

< MovieLisl>
<Movier <Music> <Mtitle>SMr</Mritle>
</Music> </Movie>

</MovieList> in "Moviel.ist.xml”,

<MusicList>
<Musie> <Tile>$t</Title> </Music>
</MusicList> in "MusicListxml”, text(SMt) =
text(St)

construct <Mrutle>SMt=/MTitle>

} </TResult>
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2.1.2 Query Requiring Non - post- processing/Traversal
Based Query2] o)
MovieList.xml9l*] MovieList2] &1 d=nEr]
g9 A7t F& 4#@glol Lastnameo|t} In® 25 3
L2 K=

Construct < Result>{
Where
<Movielis(>
<*.(Lastname|ln)>$ln</>
</MovieList> in "MaovieList.xml”,
Construct <Lastname>3In</Lastname>
b </Result>

213 Link based Query/ Explicit Link2] <)

MovieList.xml®] MusicYear”} MusicList.xml-&
F23y d& 9, AT dxe I o =3 AZS F
LA, (% FFISEE MusicYearo]l =] A&
2 Titleo|t})

Canstruct <Resull>{
‘Where
<MovieList>
<Movie
<Music> <Mlink MusicYcar=%y/>
</Music>
</Movic>
</MovieList> in "MavieList.xml”,
<MusicList>
<Music>
< Title>$t</Title>
<Music MusicYear=$my/>
</Music>
</MusicList> in "MusicList.xanl”, text($y) = text($my)
Construct <Music
< MusicYear>$y</MusicYear>
<Title>$t</Title>
</Music>

} </Result>
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E 2 Movie Hlo]&82 &7|7}

List(Listid: varchar, lListisroot: varchar, ListChild_num:
integer, Listdepth: integer)

Movie(Movicid:  varchar: primary key, Movieparentid:
varchar, Movielsroot: varchar, MovieChild_num: integer,
Maoviedepth: integer)

Title(Titleid: varchar, Titleparentid: varchar, Titleisroot:
varchar, TitleChild_num: integer, Tiledepth: integer,
Tiller varchar)

Genres(Genresid: varchar: foreign key)

Actor{Actorid: varchar: foreign key)

Music(Musicid: varchar, Musicparentid: varchar,
Musieisroot: varchar, MusicChild_nurm: integer,
Musicdepth® integer)

Mtitle(Mlitleid: varchar, Mrtitleparentid: varchar.
Muuetsrool:  varchar, Mrtitledepth:  integer,  Miitle:
varchar)

Msinger(Msingerid:  varchar, Msingerparentid: varchar,
Msingensroot: varchar)
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if( token == *.xml ) {
IndexNReference();
print{from ®}o]& ¢]E);
Y /D
il( token = = =4 )
print(where &=#); //@
if( token = =, 23 {
27 Aexg yrt 28 0,
if(token == Sx) /EZe] Hiel 2L o Hf x2
D] AE(xe)7} HolE Adl
if (loken == $y)
/g vel A2 HE(ye)7) HelE Bel ] sichd,
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search(table_field):
if(table_ficldname == xe )
o] Fol e} YAEtn
if(table_fieldname == ye ) //Hle]E Be] H=
ol&e] yes) LAY ),

prnt{from A inner join B on Ax=By);

)
)
afy

/eelE Ag H=

e

if( token == construct ) {

if(wheree] Sl #<42] A=|HE = construcl
a] 9E w2 oa;,]:-]e)
if (8= AYHE = HojE "Wxo]E)

print(sclect  Ho]Eel M= o]y

} B
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whereZ A g=ixed 29 #3 Ql, Q3, Q6, Q7, Q8
£ where A Hlo]E imner join B EHle]E on BHoE
HE¥x¥ 7 FA7 Pas d4Hsort, aggregation)
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1 SQLEFHES HdE #gct
o] B2 ol ETh
3 <? XML version “1.0"7>2 29 o] 4o,
4 <XML ID=new@num.xml>% 498t (Qnume-
Query number)
5 <Result>3 4ot
6 SQLZEY FE o|&L 8T d=HER AMEFth
7 BlE Atk
8 FF A< content= ¥HETh
9 HaE B=
10 <Result>%

[T
Wk d
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474 A Hodrlel gy gunElEs Ed=
HE7)E FHEAT 23 EFF 87A #8 F
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selecl Movie.Mtitle
from Movie inner join Music on MovieMlille =
Music. Tmtitle

13 3 Query requiring Non-Post-processing/ Predicate
Based Query2] XML-QLS SQLE Hgk &7}
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Mtitle

Vision of Love

My Heart will go on
My Heart will go on
(3 row(s) affected)
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<?xml version="1.0"7>

XML ID=new.xml>

<Result>
<Mtitle> Vision of Love </Mtitle>
<Mtitle> My Heart will go on </Mtitle>
<Mtitle> My lleart will go on </Mtitle>

</Result>

I% 5 SQL 28 AAEF XML M2 HEs shd
212914 Lastname =¥ Ing
Non-post-processing/ Traversal Based Query #%

9 XML-QL& w53 22 SQLAY= ¥@wt

#= Query Requiring

select Movieln

from Movie

union

select Actor.Lastame

from Aclor inner join Movie on Actor.Actorparentid =
Mavie.castid

I% 6 Query Requiring Non-post-processing/Traversal
Based Query$] XML-QLE SQLE HEg &

2}

query analyzers AREE] AdsiE o

Baker(l)
Caesar

Colley
Daniels

Dee Williams
Doyokaya
Dukaprio

Farl Jones
Fisher

[Tamil

Carey
Dion
(30 row(s) affected)

1% 7 Query Requiring Non-post-processing/Traversal
Based Query®] XML-QLZ SQLEZ #Hosly
298 2%

<?xml version="1.0"7>
<XML ID=newz.xml>
<Result>
<In> Baker(l) </In>
<In» Caesar </In>
<In> Colley </n>
<In> Danicls </In3>
<In> Dee Williams </In>
<In> Doyokaya </ln>
<In> Dukaprio </In>

<In>» Carey </ln>
<Iln> Dion </In>
</Result>

1% 8 SQL 48 das XML 4= H4d g4

213904 =¥ AEH T QS
Query/ Explicit Link 8¢ XML-QL2
SQLA=Z AEHEC)

2= Link based

o 32

select Muaic. Tmtitle, Music.MusicYear

from Music left outer join Movie on Music.Music
Yeaparentid = MovieMusic Yearlink

2% 9 Link based Query/ Explicit Linke] XML-QL
< SQL=E ¥98 2

Tmtitle  MusicYear
Vision of Love 1997
Emation 1593
Mai_piu_cosi_lontano_rns 1998
Vision 1999
Because You Love me 1994
Summer_nights 1996
My Heart will go on 1684

(7 row(s) affected)

2% 10 Link based Query/Explicit Link2] XML-QL
< SQLE HEse days 2y
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<?xml version="1.0"?>
<XML ID=new8.xml>
<Reszult>
< MusicList>
<Title>»Vision of Lave </Title> <MusicYear> 1997
</MusicYear>
<Title>Emotion </litle> <MusicYear>1993
</MusicYear>
<Title> Mai_piu_cosi_lontano_ms </Title>
<MusicYear> 1998</MusicYear>
<Title>Vision </Title>
<MusicYear:>1999</MusicYear>
<Title>Because You Love me </ Title>
<MusicYear>19%4 </MusicYear>
< Title>Summer_nights </ Title>
<MusicYear>1996 </MusicYear>
<Title>My Heart will go on </Title>
<MusieYear>1984 </MusicYear>
<MusicList>
</Result>
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