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Abstract XML will be used in lots of areas in the Web environment as a method of information
exchange. We have to use databases to manipulate lots of XML documents elficiently. When we use
database to manipulate XML, not only type of database but also its interface is important. We develop
a system using relational database, object-oriented database and wrapper to store XML data, of which
interfaces are XML-View, ODMG C++ binding, OQL and DOM. We discuss pros and cons of each
method by the implementation of the system, and propose an efficient manipulation method of XML
documents.
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CREATE XMLVIEW person
(id CHAR(20), email(CHAR(30)) AS
(’select p.personnel.person.id,
p.*.email
from "FILE:/home/userl/person.xml” p;
where p.family = “Smith” '),
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<?xml encoding="US-ASCII"?>
<IELEMENT personnel (person)+>
<IELEMENT person {(name,email*, url*link?)>
<IATTLIST person id ID #REQUIRED>
<IELEMENT family #PCDATA)>
<IELEMENT given (#PCDATA)>
<IELEMENT name (#PCDATAlfamily|given)+>
<IELEMENT email (#PCDATA)>
<!ELEMENT url EMPTY>
<IATTLIST url href CDATA #REQUIRED>
<IELEMENT link EMPTY>
<ATTLIST link

manager IDREF #IMPLIED

subordinates IDREFS #IMPLIED>

<pe<onnel>
<person id=
<name>
<family>Denver</family >
<given>John</given>
</name>
<email>chief@foo.com</email>
<link subordinates
="Tom.smith Mary.Lee"/>
</person>
<person id="Tom.Smith">
<name>
<family>Smith</family>

"John.Denver”>

<given>Tom- ‘given™
</name>
<email>tom©@ foo.com~ ‘email™>
<link managoer="John.Denver” /™
</person>
<person id="Mary.[Lee">
<name>
<family >Lee</family>
<given>Mary<given>
</name>

<email>mary @foo.com</email>
<link manager="]John.Denver”"/>
</person>
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class Email © public XMLOhject {
public:
Ref<d_String> text;
Email(Ref<d_String>&);
b
class Name : public XMLOhject {
public:
Ref<List<Ref<d_String> > > text;
Ref<List<Ref<Family> > > family;
Ref<List<Ref<Given> > > given;
Name();
b
class Given
public:
Ref<d_String> text;
Given(Ref<d_String>&);
I
class Family
public:
Ref<d_String> text;
Fami]y(Ref<d_String>&):

* public XMLODbject {

public XMLObject {

’

class Url : public XMLObject {

public: Ref<d_String> href;
Url(Ref<d_String>&);

class Link :

public:
Ref<d_String> manager;
Ref<List<Ref<d_String> > >
subordinates;
Link{Ref<d_String>&);

class Personnel :

public:
Ref<List<Ref<Person> > > persomn;

public XMLObject {

public XMLObject {

class Person :
public:
Ref<List<Ref<Email> > > email;
Ref<List<Ref<Url> > > url;
Ref<Name> name;
Ref<Link> link;
Ref<d_String> id;
Person(Ref<Name>&, Ref<Link>&,
Ref<d_String>&);
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public XMLObject {
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