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(data-intensive)  Web Web
3 : (
) HTML XML W3C 3 Web
WPDL (Web page definition language). WPDL EBNF , WPDL
, (declarative query language),
, (restructuring) (reusability) (integrity constraint

enforcement)
; ’ JWPDL; XML ; XSL
: TP393
3 ; )
; HTML XML (extensible markup language)
( XSL(extensible style sheet language)) CSS'¥(cascading style sheets) ,Web
CGI(common gateway interface) , Web
(ad hoc) 3
, 3 , 1,
) ) CaGl ,
) 2, 3 ,
Web , ) Web
. , (integrity constraints) B3l Web
(adaptive Web-site) @3 ,
4, Web ) )
. SQL(structured query language), 3 Web
, (wrapper) , XML ,
Web
XML 3l : WPDL ,
el XML ; ,WPDL XML ,
, XML XSL.
, XML , , XML )
* : 2000-03-09; : 2000-07-05
(1968 ), Web

B PHIE T
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DTD(data type definition) (schema). DTD
schema
1 —XML (XTree)
XML , [7
, XML
, (semi-structured data).
, (schema) ,
(self-describing) (raw data) ,
(strictly typed) (separate schema) 4
| | 1B XML : |
,WPDL ( 2
3 ) ,WPDL ,
(declarative
specification), , A,
Web 4.
(graph-like) (tree-like) (451,
[7] , XML :
(an edge-labeled rooted directed graph)”. ,
XML XTree
I ). G=(V,E,r,A ). \%
EcVx V /(V,E) (directed multi-graph);reV ,
: \Y , r E :A:E - Label , E
Label .
2(Xtree ). D ,D
T TG, T t , t=deD; t=d[ty,....t], deD,ty,....theT,
d (label),ty,....tn  t
t=d[ty,....,tn] XML , t XML XTree, :
(ID). XML ID
, ID ;
XML t (element), d (element type),ty,....t,  t (subelements);
d ! ;
[t1,--itn] , XTree(ordered XTree) , [t1,e-tn]
, XTree(unordered X Tree)
1 XML 2 XTree . , XML
DTD.
XML Xtree,
3( ).
{3 ;
2 {1=>T} ) , T T :
T {1=>T} , , I=>T;
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() {11=>T,1=>Ty,... [7=>Ty} ) n [1,12,.1n ,
T, T Ty
4 l Ti( ), ;
®@06 @ O
(bib) (book})
(book) (title)A Good Start(/title)

(title)A Great Book(/title)

(publisher) (/book)

(publishername)Pt Hall({/publishername) (article)

(address)No8 Tree Street(/address)
(/publisher) (larticle)

(/book) . ({/biby
Fig.1 Anexample of XML document
1 XML
book
book article

title blish . publishername
publisner title

/
C
g

“A Great Book”
publishername address “A Good Start”
“PtHall”  “No8 Tree Street”
Fig.2 Anexample of Xtree modeling
2 XML XTree
2 XML AnXQL
AnXQL XML ¥ (@another XML query language).
) ] XML ,
AnXQL
, / :
AnXQL , (construction part)
(pattern matching) (filter)
select , where
, XML ;
AnXQL , )
1 XML , Q1

SELECT result=>{ book=>{ title=>$x,price=>$y,author=>%$z} }

(publishername)Wrox(/publishername)

\

WPDL
XML ,

(extraction part).
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WHERE bib=>{ book=>{ title=>%x,price=>3y,author=>%$z} }
AND $y<=50 IN “www.a.b.c/bib.xml”;

JWHERE ($y<=50) , Q1
3 : 3 , (tuple) ,
, AnXQL JINT
URI(unified resource identifier). , AnXQL “IN” ,
, ($x,%y,$2), , Sy
50 , , select
XML
3 Web WPDL
WPDL )
XML WPDL ,
, XML
, , JDBC ODBC. ,
SQL ; XML , AnXQL
WPDL ] ,
) ( ).
XTree WPDL XTree
EBNF WPDL ( ).
WPDL::=
CREATE PAGE(HomePage()|
(PageName)([URL ({Varible)|{ Constant))])
AS
(PageTrees)[;(Assignments)]
USING
(Variables) IN (AnXQL)|(Variables) IN (SQL)
., USING , WPDL .
, SQL, XML AnXQL
XML XTree
AS WPDL p 1 XTreg( ),
XML .
CREATE PAGE WPDL , SQL CREATE VIEW. “
, HomePage() , C )
(PageName) XML XTree
.URL() Skolem , ,
WPDL , )
“ " Web
, COMPUTIST,
( S1), XML Web 3 , 4

XML DTD.
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Scientist(firstname,l astname, specialty,position,address,email ,photo)
Scientistlnlnstitution(firstname,l astname,institution,website)

Fig3 The schemafor relational database COMPUTIST
3 COMPUTIST

('ELEMENT bib (book* article*))

('ELEMENT book (author+,title,publisher,comments*))
(JATTLIST book year CDATA)

('ELEMENT article (author+,title,year?))

(IATTLIST article type CDATA)

('ELEMENT publisher (name,address))

('ELEMENT author (firstname,lastname,office))

Fig4 An XML DTD for a computer science research bibliograph

4 XML DTD
, WPDL Web
. Web 3  Web . ( ),
(specialty) , Scientist; ;
( WPDL  SpecialtyPage() ),
, Scientistlnlnstitution. ,
, ( WPDL Individual Page() )
) Web .Individual Page()
' , XML
WPDL
(1) CREATE PAGE HomePage()
(2 AS
(3) Result=>{ ResearchField=>{ $specialties,
SpecialtyPage(URL ($specialties))} };
(4) USING
(5) {($specialties) IN (SELECT DISTINCT specialty
FROM Scientist;)}
, . ,Bspecialties
WPDL XML
(Result)
(ResearchField)
(speciaties)Al{/specialties)
(SpecialtyPage)URL (“ Al”){SpecialtyPage)
(/IResearchField)
(ResearchField)
(specialties)DB(/specialties)
(SpecialtyPage)URL (“ DB” ) SpecialtyPage)
(/IResearchField)
(researchField)
(IresearchField)
{Iresult)
4 (5) WPDL , COMPUTIST Scientist.
IN SQL , ODBC JDBC
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(N , SQL . , JAVA
, JDBC COMPUTIST , Enumeration

Enumeration ClassName.methodName(String connectString,Array params)
WPDL :
($specialties) IN
ClassName.methodName(password/login@machine:portnum: COMPUTI ST,

“SELECT DISTINCT specialty FROM Scientist;”)
, XML WPDL

SpecialtyPage() WPDL
(1) CREATE PAGE SpeciatyPage(URL ($specialties))
(2 AS
(3) Result=>{ Name=>
{fname=>%firstname,|name=>$lastname,
link=>Individual Page(URL ($firstname+$l astname)),
WorkingUnit=>{ unit=>$institution,site=>%$website} }
(4) USING {
(5) ($firstname,$lastname,$institution,$website)
IN (SELECT firstname, lastname, specialty, institution, webSite
FROM Scientist, Scientistlnlnstitution
WHERE Scientist.firstname=ScientistInInstitution.firstname and
Scientist.lasthame= ScientistInlnstitution.lastname
GROUPBY specialty);}

1) URL() Skolem , URL . ,
( ) $specialty , )XML ,
5) SQL , (HomePage()) WPDL .
XML , XML DTD,
DTD WPDL . 3 ,
Individual Page()( DTD).

IndividualPage() WPDL
(1) CREATE PAGE Individual Page(URL ($firstname+$lastname))
(2) AS
(3)  $scientist=>{ fname=>%$firstname,Iname=>$lastname,

email=>%$email ,address=>$address,photo=>$photo} ;
(4)  $book=>{title=>$titl e, publisher=>%$pubname,comments=>$comments} ;
(5) Result=>{ name=>%$scientist,book=>%$book} ;
(6) USING {
(7)  ($firstname,$lastname,$email, $address,$photo)
IN(SELECT firstname,lastname, email, address, photo

FROM Scientist);
(8)  ($firstname $lastname,$title, $pubname,Scomments)

IN
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WHERE book=>{ author=>{ firstname=>$firstname,|astname=>$l astname}
title=>$title, publisher=>$pubname,comments=>%comments} in S1);

}
(6)~(8) N : , 8
(URL S1) XML . , (8) AnXQL
where , select . XML ,
($firstname,$lastname, $title, Spubname,$comments)
: XML : ( @~6 ) O 8
(join). , ,
, WPDL .
2)~(5) WPDL . ,
, (5) XTree.
XSLT (extensible style sheet language transformation!*) WPDL XML
HTML , XSL (processing instruction),

XML \ (rendering) HTML

. XML XSL . WPDL ,
XML XSL ’ . ,
4

Web :
XML o], ,
[6,8,12] .
Web (13, Web
Web . [14] Web , (Penelope
Telemaco) 3 . [14] )
, . [15] ,
[15] , ) ] ;
5
Web XTree, Web
WPDL. WPDL Web 3 ,
, XTree .WPDL ,
Web ,
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An XML -Based Web Page Definition Language*
LI Xiao-dong

(Institute of Software, The Chinese Academy of Sciences, Beijing 100080, China)
E-mail: xiaodong_li @hotmail.com

http:// www.ios.ac.cn

Abstract: Data-Intensive Web sites refer to the Web sites which integrate data from multiple heterogenous data
sources. Building data-intensive Web sites is a data-management problem. Generally speaking, this process consists
of three main programming tasks: accessing and integrating the data available in the site, building the structure of
the site, i.e., specifying the data in each page and the links between pages, and generating the HTML representation
of pages. In this paper, a Web page definition language named WPDL is proposed based on XML techniques and
related recommendations from W3C. A brief EBNF grammar rule of WPDL is given, and the key features of WPDL
are described with a couple of examples. It is argued that the three tasks can be separated with that kind of
declarative query language. Thereby it is possible to maintain a data-intensive Web site with restructuring,
reusability and integrity constraint enforcement.

Key words: declarative query language; data-intensive Web-site; X Tree; WPDL; XML; XSL
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