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If you have problems with the software, please contact your local Oracle Support Services.
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About this Guide
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This manual describes Oracle9i’s XML-enabled database technology. It describes
how XML data can be stored, managed, and queried in the database using Oracle
XML-enabled technology and the appropriate Oracle development tools.

After introducing you to the main criteria to consider when designing your Oracle
XML application, this manual describes an overview of several scenarios that are
based on real-life existing business applications. You are then introduced to the
XML Developer’s Kits (XDKs) and how the XDK componoents can work together to
generate and store XML data in a database. Examples and sample applications are
introduced where possible.

Oracle9i Case Studies - XML Applications describes case studies that use Oracle
XML-enabled technology. The case studies are presented according to their main
function, namely, whether they are primarily used for one or both of the following:

« Content or Document Management

« Data Exchange and Business--to-Business (B2B)

Examples and Sample Code

Many of the XDK examples in the manual are provided with your software in the
following directories:

« SORACLE_HOME/xdk/java/demo/

« $ORACLE_HOME/xdk/C/demo/, and so on
«  $ORACLE_HOME/xdk/java/sample/

«  $ORACLE_HOME/rdbms/demo directory

A detailed application with example code is described in Oracle9i Case Studies - XML
Applications, “Building a B2B Application Using XML and AQ”. This describes how
to build an XML B2B data exchange and customized presentation application.

Composed or Decomposed (Generated) XML
In general, XML documents are processed in one of two ways:

« Ascomposed XML documents, stored in LOBs

« Asdecomposed XML document fragments, stored in relational tables, with the
XML tags mapped to their respective columns in the database tables. The
decomposed or fragmented XML documents can then be regenerated into
composed XML documents



Audience

Oracle XML-Enabled Technology

The main Oracle XML-enabled technology components are the XML Developer’s
Kits (XDKs). These are available in four language implementations:

» Java. XDK for Java, XDK for Javabeans, and XML SQL Utility for Java
« PL/SQL. XDK for PL/SQL and XML SQL Utility for PL/SQL

« C.XDKforC

« C++. XDK for C++

This guide is intended for developers building XML applications on Oracle9i or
Oracle9iApplication Server (Oracle9iAS).

Prerequisite Knowledge

An understanding of XML and XSL is helpful but not essential for using this
manual. References to good sources for more information are included in Appendix
A and in the FAQ section of Chapter 3. An XML primer is included in Appendix A.

Many examples provided here are in either SQL, Java, PL/SQL, C, or C++, hence a
working knowledge of one or more of these languages is presumed.

If you understand XML but know nothing about databases...
The best place for you to start is:

1. Read Oracle9i Concepts.. First plan, model, and design your database.

2. Read the chapters in Part I, "Introducing Oracle XML-Enabled Technology" and
Part 11, "Storing and Retrieving XML From the Database".

3. Visit Oracle Technology Network (OTN) sites at:
« http://otn.oracle.com for general information about database features

« http://otn.oracle.com/tech/xml for information about the XML
Developer’s Kits (XDKs) available as well as white papers and demos.

4. Check the Frequently Asked Questions (FAQ) sections in this manual, starting
with those at the end of:

« Chapter 3 — "Frequently Asked Questions (FAQSs): Oracle XML-Enabled
Technology" on page 3-26
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« Chapter 7— "Frequently Asked Questions (FAQs): XML SQL Utility (XSU)"
on page 7-2

« Chapter 8 — "Frequently Asked Questions (FAQs): Oracle Text" on
page 8-51

« Chapter 10 — "Frequently Asked Questions (FAQs) - XSQL Servlet" on
page 10-74

« Chapter 20 — "Frequently Asked Questions (FAQs): XML Parser for Java"
on page 20-55

If you still have questions, consult with your Oracle representative or, to help
get you started, go to the “Discussions” option on OTN and post your question
there.

Read Oracle9i Case Studies - XML Applications for ideas from similar
applications.

Of course, once you have determined which language you need for your
application and which XDK components you need to build your application, for
detail on the XML components and how they are used, see:

« Chapter 7, Chapter 10, and Part IV — Tools and Frameworks for Building
Oracle-Based XML Applications through Part X — XDK for PL/SQL, of this
manual.

« Oracle9i XML Reference

If you understand databases but know nothing about XML...
The best place for you to start is:

1.

Read Appendix A, "An XML Primer" and the references at the end of Chapter 3,
"Oracle XML Developer Kits (XDKs) and Components: Overview and General
FAQs". There are many good books and web sites that introduce you to XML.
Some of these are listed in Appendix A.

Read Chapter 4, "Using XSL and XSLT".
Read the FAQs at the end of the chapters, starting with:

« Chapter 3 — "Frequently Asked Questions (FAQSs): Oracle XML-Enabled
Technology" on page 3-26

« Chapter 7— "Frequently Asked Questions (FAQs): XML SQL Utility (XSU)"
on page 7-2



« Chapter 8 — "Frequently Asked Questions (FAQs): Oracle Text" on
page 8-51

« Chapter 10 — "Frequently Asked Questions (FAQs) - XSQL Servlet" on
page 10-74

« Chapter 20 — "Frequently Asked Questions (FAQs): XML Parser for Java"
on page 20-55

4. Read Oracle9i Case Studies - XML Applications for ideas from similar
applications.

5. Of course you need to read about the (new) native XML support in Oracle9i, so
read the chapters in Part I, "Introducing Oracle XML-Enabled Technology" and
Part Il, "Storing and Retrieving XML From the Database".

6. Visit the Oracle Technology Network (OTN) XML site at
http://otn.oracle.com/tech/xml for information about the XML Developer Kits
(XDKs) available as well as white papers and demos.

7. Of course, once you have determined which language you need for your
application and which XDK components you need to build your application, for
detail on the XML components and how they are used, see:

« Chapter 7, Chapter 10, and Part IV — Tools and Frameworks for Building
Oracle-Based XML Applications through Part X — XDK for PL/SQL, of this
manual.

« Oracle9i XML Reference

8. If you still have questions, consult with your Oracle representative or, to help
get you started, go to the “Discussions” option on OTN and post your question
there.

Feature Coverage and Availability

Information in this manual represents a snapshot of information on Oracle
XML-enabled technology components. These change rapidly. To view the latest
information, refer to Oracle Technology Network (OTN) at:
http://otn.oracle.com/tech/xml

How this Manual is Organized

This manual is organized into 10 parts, 29 chapters, and 8 appendixes. It includes an
index and glossary.
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Roadmap of this Manual

Figure 0-1, "Oracle XML Components and E-Business Solutions: Roadmap of this
Manual", maps all the main “stops” in the manual. In the online versions of this
manual, if you click on these “stops” you will go directly to the chapters of interest.
A more detailed version of this diagram is provided in Chapter 1, "Oracle
XML-Enabled Technology".

Introducing XML and the Oracle Database. Introductory and basic information
about using Oracle9i’s XML components (Chapters 1 through 8), XML support
in the database, using XMLType and URI-Reference, XML SQL Utility (XSU),
and how to apply Oracle Text to search and retrieve information from XML
documents.

« PART 1"Introducing Oracle XML-Enabled Technology"

*

Chapter 1, "Oracle XML-Enabled Technology", introduces you to Oracle
XML Developer Kits (XDKs), the (new) native XML support in the
database and XMLType and DBUFri-ref, tools used to build XML
applications, and Oracle Text (interMedia Text).

Chapter 2, "Modeling and Design Issues for Oracle XML Applications",
describes some XML design and loading issues, and how Oracle XML
components can be used in typical content/document management and
business-to-business messaging applications.

Chapter 3, "Oracle XML Developer Kits (XDKs) and Components:
Overview and General FAQs", introduces you to the Oracle XML
components, the XML Development Kits and XML SQL Utility. It
summarizes the ways you can generate XML documents for each
language, Java, C, C++, and PL/SQL. It provides Frequently Asked
Questions (FAQs) about Oracle’s XML-enabled technology.

Chapter 4, "Using XSL and XSLT", introduces you to XML and XSLT. It
also discusses the differences between Cascading Style Sheets (CSS) and
XSL. This chapter includes Frequently Asked Questions.

« PART Il "Storing and Retrieving XML From the Database"

*

Chapter 5, "Database Support for XML", introduces the (new) datatype
XMLType and describes how to use XMLType when generating and
storing XML in the database. This chapter also describes the

extract() and existsnode() functions and member functions,
DBMS_XMLGEphckage, SYS_XMLGENKunction used to generate XML
in SQL queries, SYS_XMLAG@®unction used to aggregate XML data,



creating and managing XMLTypes, and using functional indexes and
table functions to query XML.

Chapter 6, "Database Uri-references”, describes Uri-Reference (Uri-ref),
and DBUFri-ref, how to use URIType and subtypes, DBUriType and
HttpUriType, the new SYS_DBURIGEN() operator, URIFactory
Method, HTTP access to objects and the OraDBUriServlet

mechanism.

Chapter 7, "XML SQL Utility (XSU)", describes how to use XML SQL
Utility Java and PL/SQL APIs, to generate and ’store’ XML documents,
how to insert, update, and delete XML documents in the database, use
the XSU command line tool, and map elements to columns. Examples
in this chapter are also available from $ORACLE_
HOME/rdbms/demo/xsu . This chapter also provides Frequently Asked
Questions (FAQS).

Chapter 8, "Searching XML Data with Oracle Text", introduces you to
Oracle Text (interMedia Text), using the CONTAINS operator, how to
create an Oracle Text section and index, and how to build queries. It
includes examples and guidelines on using XML_SECTION_GROUP,
AUTO_SECTION_GROUP, the new PATH_SECTION_GROUP, the
INPATH and HASPATH operators. This chapter also provides
Frequently Asked Questions (FAQSs).

Content and Document Management. See Oracle9i Case Studies - XML Applications,
for example applications on content and document management.

B2B and XML Data Exchange.
« Partlll. "Data Exchange Using XML"

*

Chapter 9, "Exchanging XML Data Using Oracle AQ", introduces you to
some Advanced Queueing (AQ) concepts and describes how AQ and
XML complement each other. This chapter also describes the (new)
Internet-Data-Access-Presentation (IDAP) mechanism, the
AQXMLServlet and accessing it with HTTP and SMTP. It also
describes XMLType Queues and XML AQ message transformation. This
chapter provides several FAQs.
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See Also:  Oracle9i Case Studies - XML Applications, for example
applications on typical XML-based business solutions, involving
B2B and data exchange.

Oracle Development Tools. Chapters 10 through 17 describes either
introductory information or how to use XSQL Pages Publishing Framework,
JDeveloper, Business Components for Java (BC4J), the (new) Metadata API,
Oracle Reports, Oracle Portal, Oracle Exchange, and XML Gateway.

« PART IV "Tools and Frameworks for Building Oracle-Based XML
Applications"

*

Chapter 10, "XSQL Pages Publishing Framework", provides some
insight on using XSQL Servlet. It includes diagrams that explain how
the XSQL Page Processor works.This chapter includes FAQs.

Chapter 11, "Using JDeveloper to Build Oracle XML Applications",
introduces you using JDeveloper for building XML applications, using
XSQL servlet from JDeveloper, and steps to take when about building a
Mobile application with JDeveloper. This chapter includes FAQs.

Chapter 12, "Building BC4J and XML Applications", introduces you to
Business Components for Java (BC4J) and how to use the BC4J
framework to build XML applications.

Chapter 13, "Using Metadata API", describes the Metadata APl and
how to use it. It includes a description of the (new) DBMS_METADATA
programmatic and browsing interfaces, as well as a detailed example.

Chapter 14, "Oracle9iAS Reports Services and XML", describes how to
generate and customize reports Reports as XML and read XML data
source from reports. It includes information about using (new)
pluggable XML data sources, XML-PDS, and their support for XSQL.

Chapter 15, "Using the PDK for Visualizing XML Data in Oracle Portal",
briefly describes the Oracle9iAS Portal features, Portal Developer Kit
(PDK) and how you can use URL Services to enable you use your XML
application as a web or database-based portlet.

Chapter 16, "How Oracle Exchange Uses XML" introduces you to
Oracle Exchange, its stored and pass through transactions, XML
delivery formats, and e-business solution architecture.

Chapter 17, "Introducing Oracle XML Gateway" -- introduces you to
Oracle XML Gateway. Oracle XML Gateway is a set of services that



allows for easy integration with the Oracle e-Business Suite to create
and consume XML messages triggered by business events.

. PART V "Oracle9i Dynamic Services (DS) and Oracle Syndication Server

(0SS)"

*

Chapter 18, "Using Oracle9iAS Dynamic Services and XML", introduces
you to Oracle9iAS Dynamic Services, its architecture, Java, PL/SQL,
and IMS/HTTP deployment modes, and developing Dynamic Services
Sservices.

Chapter 19, "Oracle Syndication Server (OSS) and XML", provides an
overview of Oracle Syndication Server (OSS), its use of the ICE
protocol, OSS architecture, and how OSS interfaces with Oracle9i
Dynamic Services, content providers, and subscribers.

« XML Developer Kits (XDKSs). The roadmap shows the various XML Developer
Kits (XDKs), in the “XML Application” box. Chapter 7, and 19 through 29
describe how to use the XDKs.

« Part VI "XDK for Java"

*

Chapter 20, "Using XML Parser for Java", describes ways of using XML
Parser for Java and XSLT Processor. It lists the examples provided with
the software. This chapter includes FAQs.

Chapter 21, "Using XML Schema Processor for Java", introduces you to
XML Schema, compares XML Schema to DTDs, and describes Oracle
XML Schema Processor Java features, usage, how to use the sample
program. It also provides FAQs.

Chapter 22, "XML Class Generator for Java", describes ways of using
XML Java Class Generator with DTDs and XML Schema. It lists the
examples provided with the software. This chapter includes FAQs.

« Part VIl "XDK for Java Beans"

*

Chapter 23, "Using XML Transviewer Beans", discusses the XML
Transviewer Beans and how to use them, including the (new)
DBViewer bean and (new) DBAccess bean. It lists examples provided
with your software.

« Part VIl "XDK for C"

*

Chapter 24, "Using XML Parser for C", describes ways of using XML
Parser for C and XSLT Processor. It lists the examples provided with the
software.



*  Chapter 25, "Using XML Schema Processor for C", describes the XML
Schema Process for C features, calling sequence, and how to run the
supplied sample programs. This chapter also lists the supplied
examples.

« Part1X "XDK for C++"

*  Chapter 26, "Using XML Parser for C++", describes ways of using XML
Parser for C++ and XSLT Processor. It lists the examples provided with
the software.

*  Chapter 27, "Using XML Schema Processor for C++", describes the XML
Schema Process for C++ features, calling sequence, and how to run the
supplied sample programs. This chapter also lists the supplied
example.

*  Chapter 28, "Using XML C++ Class Generator", describes ways of using
XML C++ Class Generator. It lists the examples provided with the
software.

« Part X "XDK for PL/SQL"

*  Chapter 29, "Using XML Parser for PL/SQL", describes ways of using
XML Parser for PL/SQL and XSLT Processor. It lists the examples
provided with the software. This chapter includes FAQs.

Not shown in the roadmap are the Appendixes which include the XML Primer, and
XDK cheat sheets and specifications.
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Appendix A, "An XML Primer", introduces you to some basic and background
information about XML.

Appendix B, "Comparing Oracle XML Parsers and Class Generators by
Language", compares the Oracle XML Parsers and Class Generators according
to implementation language.

Appendix C, "XDK for Java: Specifications and Cheat Sheets", describes the
XDK for Java component specifications. Includes several top level class and
method listings.

Appendix D, "XDK for Java Beans: Specifications and Cheat Sheets", describes
the XDK for Java Beans, specifically the Transviewer Beans cheatsheets.

Appendix E, "XDK for C: Specifications and Cheat Sheets", describes the XDK
for C specifications. Includes top level function listings.

Appendix F, "XDK for C++: Specifications and Cheat Sheet", describes the XDK
for C++ component specifications. Includes several top level class and method
listings.

Appendix G, "XDK for PL/SQL: Specifications and Cheat Sheets", describes the
XDK for PL/SQL specifications. Includes several top level function listings.

Appendix H, "XML SQL Utility (XSU) Specifications and Cheat Sheets",
describes the XML SQL Utility (XSU) for Java and PL/SQL specifications.
Includes several top level method and function listings.

Related Documentation

For more information, see these Oracle resources:

liv

Oracle9i New Features for information about the differences between Oracle9i
and the Oracle9i Enterprise Edition and the available features and options. That
book also describes all the features that are new in Oracle9i.

Oracle9i Concepts.

The JDeveloper Guide

Oracle9i Application Developer’s Guide - Fundamentals
Oracle8i Application Developer’s Guide - Advanced Queuing
Oracle9i Supplied PL/SQL Packages Reference

Oracle Integration Server Overview



«  Oracle9i XML Reference

«  Oracle9i Case Studies - XML Applications

« The Oracle XML Handbook, XML Core Development Team, Oracle., Oracle Press
« Building Oracle XML Applications, Steve Muench, O’Reilly

« XML Bible, Elliotte Rusty Harold, IDG Books Worldwide

« XML Unleashed, Morrison et al., SAMS

« Building XML Applications, St.Laurent and Cerami, McGraw-Hill

« Building Web Sites with XML, Michael Floyd, Prentice Hall PTR

« Building Corporate Portals with XML, Finkelstein and Aiken, McGraw-Hill
« XML in a Nutshell, O’Reilly

« Learning XML - (Guide to) Creating Self-Describing Data, Ray, O’Reilly
«  http://www.xml.com/pub/rg/46

«  http://www.xml.org/xmlorg_resources/index.shtml

« http://www.xmlmag.com/

«  http://www.webmethods.com/

« http://www.infoshark.com/default2.htm

« http://www.clarient.org/

«  http://www.xmlwriter.com/

« http://webdevelopersjournal.com/articles/why_xml.html

« http://www.w3schools.com/xml/

«  http://www.w3scripts.com/xml/default.asp

«  http://www.xml101.com/examples/

«  http://www.w3.0rg/TR/REC-xml

How to Order this Manual
In North America, printed documentation is available for sale in the Oracle Store at:
http:/oraclestore.oracle.com/



Customers in Europe, the Middle East, and Africa (EMEA) can purchase
documentation from:

http/Amww.oraclebookshop.conm/

Other customers can contact their Oracle representative to purchase printed
documentation.

To download free release notes, installation documentation, white papers, or other
collateral, please visit the Oracle Technology Network (OTN). You must register
online before using OTN; registration is free and can be done at

http:/otn.oracle.com/membership/index.htm

If you already have a username and password for OTN, then you can go directly to
the documentation section of the OTN Web site at

http://otn.oracle.com/docs/index.htm

Downloading Release Notes, Installation Guides, White Papers,...

To download free release notes, installation documentation, white papers, or other
collateral, please visit the Oracle Technology Network (OTN). You must register
online before using OTN; registration is free and can be done at

http:/on.oracle.com/membership/index.htm

If you already have a username and password for OTN, then you can go directly to
the documentation section of the OTN Web site at

http://otn.oracle.com/docs/index.htm

How to Access this Manual On-Line
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You can find copies of or download this manual from any of the following
locations:

« On the Document CD that accompanies your Oracle9i software CD

« From Oracle Technology Network (OTN) at
http://otn.oracle.com/docs/index.htm, under Data Server (or whatever other
product you have). For example, select Oracle9i > General Documentation
Release 1 (9.0.1) (or whatever other section you need to specify). Select HTML
then select HTML or PDF for your particular of interest, such as, “Oracle



Documentation Library”. Note that you may only be able to locate the prior

release manuals at this site.

Conventions
This section describes the conventions used in the text and code examples of this
documentation set. It describes:
« Conventions in Text
« Conventions in Code Examples
Conventions in Text
We use various conventions in text to help you more quickly identify special terms.
The following table describes those conventions and provides examples of their use.
Convention Meaning Example
Bold Bold typeface indicates terms that are When you specify this clause, you create an
defined in the text or terms that appear in index-organized table.
a glossary, or both.
Italics Italic typeface indicates book titles or Oracle9i Concepts
emphasis. Ensure that the recovery catalog and target
database do not reside on the same disk.
UPPERCASE Uppercase monospace typeface indicates  You can specify this clause only for a NUMBER
monospace elements supplied by the system. Such column.
(fixed-width elements include parameters, privileges, .
font) datatypes, RMAN keywords, SOL You can back up the database by using the

keywords, SQL*Plus or utility commands,
packages and methods, as well as
system-supplied column names, database
objects and structures, usernames, and
roles.

BACKURommand.

Query the TABLE_NAMEolumn in the USER _
TABLESdata dictionary view.

Use the DBMS_STATSENERATE_STATS
procedure.
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Convention

Meaning Example

lowercase
monospace
(fixed-width
font)

lowercase
monospace
(fixed-width
font) italic

Lowercase monospace typeface indicates Enter sqlplus  to open SQL*Plus.
executables, filenames, directory names,
and sample user-supplied elements. Such
elements include computer and database  Back up the datafiles and control files in the
names, net service names, and connect /diskl/oracle/dbs directory.
identifiers, as well as user-supplied
database objects and structures, column
names, packages and classes, usernames
and roles, program units, and parameter
values. Set the QUERY_REWRITE_ENABLED
initialization parameter to true.

The password is specified in the orapwd file.

The department_id , department_name ,
and location_id columns are in the
hr.departments table.

Note: Some programmatic elements use a
mixture of UPPERCASE and lowercase. Connect as oe user.

Enter these elements as shown. The JRepUtil  class implements these

methods.

Lowercase monospace italic font You can specify the parallel_clause

represents placeholders or variables. Run Uold_release .SQL where old
release refers to the release you installed
prior to upgrading.

Conventions in Code Examples

Code examples illustrate SQL, PL/SQL, SQL*Plus, or other command-line
statements. They are displayed in a monospaced (fixed-width) font and separated
from normal text as shown in this example:

SELECT usemame FROM dba_users WHERE usemame ='MIGRATE;,

The following table describes typographic conventions used in code examples and
provides examples of their use.

Convention Meaning Example

[1 Brackets enclose one or more optional DECIMAL ( digits [, precision )
items. Do not enter the brackets.

{} Braces enclose two or more items, one of {ENABLE | DISABLE}

Iviii

which is required. Do not enter the
braces.

A vertical bar represents a choice of two  {ENABLE | DISABLE}

or more options within brackets or braces.
Enter one of the options. Do not enter the [COMPRESS | NOCOMPRESS]

vertical bar.



Convention Meaning Example
Horizontal ellipsis points indicate either:
«  That we have omitted parts of the CREATE TABLE ... AS subquery ;
code that are not directly related to
the example
SELECT col1 , col2 , ..., coln FROM

Other notation

Italics

UPPERCASE

lowercase

« That you can repeat a portion of the
code

Vertical ellipsis points indicate that we
have omitted several lines of code not
directly related to the example.

You must enter symbols other than
brackets, braces, vertical bars, and ellipsis
points as shown.

Italicized text indicates placeholders or
variables for which you must supply
particular values.

Uppercase typeface indicates elements
supplied by the system. We show these
terms in uppercase in order to distinguish
them from terms you define. Unless terms
appear in brackets, enter them in the
order and with the spelling shown.
However, because these terms are not
case sensitive, you can enter them in
lowercase.

Lowercase typeface indicates
programmatic elements that you supply.
For example, lowercase indicates names
of tables, columns, or files.

Note: Some programmatic elements use a
mixture of UPPERCASE and lowercase.
Enter these elements as shown.

employees;

acctbal NUMBER(11,2);

acct CONSTANT NUMBER(4) = 3;

CONNECT SYSTEMystem_password
DB_NAME = database _name

SELECT last_name, employee_id FROM
employees;

SELECT * FROM USER_TABLES;
DROP TABLE hr.employees;

SELECT last_name, employee_id FROM
employees;

sqlplus hr/hr
CREATE USER mjones IDENTIFIED BY ty3MU9;

Documentation Accessibility

Oracle's goal is to make our products,

services, and supporting documentation

accessible to the disabled community with good usability. To that end, our
documentation includes features that make information available to users of
assistive technology. This documentation is available in HTML format, and contains
markup to facilitate access by the disabled community. Standards will continue to
evolve over time, and Oracle is actively engaged with other market-leading
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technology vendors to address technical obstacles so that our documentation can be
accessible to all of our customers. For additional information, visit the Oracle
Accessibility Program web site at

http://www.oracle.com/accessibility/.

Reading Code Examples

JAWS, a Windows screen reader, may not always correctly read the code examples
in this document. The conventions for writing code require that closing braces
should appear on an otherwise empty line; however, JAWS may not always read a
line of text that consists solely of a bracket or brace.



What's New in Oracle XML-Enabled
Technology?

This section describes the new features in the following releases:
« XML Features Introduced with Oracle9i, Release 1 (9.0.1)
« XML Features Introduced with Oracle8i Release 3 (8.1.7)

XML Features Introduced with Oracle9 |, Release 1 (9.0.1)

Here are the new XML features in Oracle9i Release 1 (9.0.1):

XDK for Java
« XML Schema Processor for Java

« XML Parser for Java— DOM 2.0 and SAX 2.0 support
« Improved XSLT performance
See:
« Chapter 20, "Using XML Parser for Java"
« Chapter 21, "Using XML Schema Processor for Java"

« Class Generator for Java now includes XML Schema based Class Generator
as well as a DTD based Class Generator
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See: Chapter 22, "XML Class Generator for Java"

XSQL Servlet and Pages

Support for Database Bind Variables. Now both lexical subsitution and true
database bind variables are supported for improved performance.

Support for PDF Output Using Apache FOP. You can now combine XSQL
Pages with the Apache FOP processor to produce Adobe PDF output from
any XML content.

Trusted Host Support for XSLT Stylesheets. New security features insure
that stylesheets cannot be executed from non-trusted hosts.

Full Support for Non-Oracle JDBC Drivers. Now all query, insert, update,
and delete features with with both Oracle and Non-Oracle JDBC drivers.

Process Dynamically Constructed XSQL Pages. The XSQLRequest APl can
now process programmatically constructed XSQL pages.

Use a Custom Connection Manager. You can now implement your own
Connection Manager to handle database connections in any way you like.

Produce Inline XML Schema. You can now optionally produce an inline
XML Schema that describes the structure of your XML query results.

Set Default Date Format for Queries. You can now supply a date format
mask to change the default way date data is formatted.

Write Custom Serializers. You can create and use custom serializers that
control what and how the XSQL page processor will return to the client.

Dynamic Stylesheet Assignment. Assign stylesheets dynamically based on
parameters or the result of a SQL query.

Update or Delete Posted XML. In addition to inserting XML, now updating
and deleting is also supported.

Insert or Update Only Targeted Columns. You can now explicitly list what
columns should be included in any insert or update request.

Page-Request Scoped Obijects. Your action handlers can now get/set objects
in the page request context to share state between actions within a page.

Access to ServletContext. In addition to accessing the HttpRequest and
HttpResponse objects, you can also access the ServletContext.



See: Chapter 10, "XSQL Pages Publishing Framework"

XDK for Java Beans

= DBViewer Bean (new). Displays database queries or any XML by applying
XSL stylesheets and visualizing the resulting HTML in a scrollable swing
panel.

« DBAccess Bean (new). DB Access bean maintains CLOB tables that hold
multiple XML and text documents.

See: Chapter 23, "Using XML Transviewer Beans"

XDK for C
« XML Parser for C— DOM 1.0 plus DOM CORE 2.0 (a subset of DOM)
« XML Schema Processor for C

« Improved XSLT performance

See: Chapter 25, "Using XML Schema Processor for C"

XDK for C++
« XML Parser for C++ — DOM 1.0 plus DOM CORE 2.0 (a subset of DOM)
« XML Schema Processor for C++

« Improved XSLT performance

See: Chapter 27, "Using XML Schema Processor for C++"

XDK for PL/SQL

« Improved XSLT performance
See: Chapter 29, "Using XML Parser for PL/SQL"

XML SQL Utility (XSU) Features
= Ability to generate XML Schema given an SQL Query

« Support for XMLType and Uri-ref
« Ability to generate XML as a stream of SAX2 callbacks
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« XML attribute support when generation XML from the database. This
provides an easy way of specifying that a particular column or group of
columns should be mapped to an XML attribute instead of an XML
element.

XSU is also considered part of the XDK for Java and XDK for PL/SQL.
See: Chapter 7, "XML SQL Utility (XSU)"

Database XML Related Enhancements

Extensible Markup Language (XML) is a standard format developed by the World
Wide Web Consortium (W3C) for representing structured and unstructured data on
the Web. Universal Resource Identifiers (URIs) identify resources such as Web
pages anywhere on the Web. Oracle provides types to handle XML and URI data, as
well as a class of URIs called DBUri-REF s to access data stored within the database
itself. It also provides a new set of types to store and access both external and
internal URIs from within the database.

XMLType

This (new) Oracle-supplied type can be used to store and query XML data in the
database. XMLType has member functions you can use to access, extract, and query
the XML data using XPath expressions. XPath is another standard developed by the
W3C committee to traverse XML documents. Oracle XMLType functions support a
subset of the W3C XPath expressions. Oracle also provides a set of SQL functions
(including SYS_XMLGEMNNd SYS_XMLAGYand PL/SQL packages (including
DBMS_XMLGBHNb create XMLType values from existing relational or object
relational data.

XMLType is a system-defined type, so you can use it as an argument of a function or
as the datatype of a table or view column. When you create a XMLType column in a
table, Oracle internally uses a CLOBto store the actual XML data associated with
this column. As is true for all CLOBdata, you can make updates only to the entire
XML document. You can create an Oracle Text index or other function-based index
on a XMLType column.

URI Datatypes

Oracle supplies a family of URI types—UriType , DBUriType , and
HttpUriType —which are related by an inheritance hierarchy. UriType is an
object type and the others are subtypes of UriType .



« You can use HttpUriType  to store URLSs to external web pages or to files. It
accesses these files using HTTP (Hypertext Transfer Protocol).

« DBUriType can be used to store DBUri-REF s, which reference data inside the
database. Since UriType is the supertype, you can create columns of this type
and store DBUriType or HttpUriType  type instances in this column. Doing so
lets you reference data stored inside or outside the database and access the data
consistently.

DBUTri-REF s use an XPath-like representation to reference data inside the
database. If you imagine the database as a XML tree, then you would see the
tables, rows, and columns as elements in the XML document. For instance, the
sample human resources user hr would see the following XML tree:

<HR>
<EMPLOYEES>
<ROW>
<EMPLOYEE_ID>205</EMPLOYEE_|D>
<LAST_NAME>Higgins</LAST_NAME>
<SALARY>12000</SALARY>
.. <I-- other columns -->
</ROW>
... <I-- other rows -->
</[EMPLOYEES>
<l-- other tables..-->
</HR>
<!-- other user schemas on which you have some privilege on..-->

The DBUri-REF is simply an XPath expression over this virtual XML
document. So to reference the SALARYvalue in the EMPLOYEE$able for the
employee with employee number 205, we can write a DBUri-REF as,

/HR/IEMPLOYEES/ROW[EMPLOYEE_ID=205]/SALARY

Using this model, you can reference data stored in CLOBcolumns or other columns
and expose them as URLS to the external world. Oracle provides a standard URI
servlet that can interpret such URLSs. You can install and run this servlet under the
Oracle Servlet engine.

UriFactoryType

UriFactoryType is a factory type, which is a type that can create and return other
object types. When given a URL string, UriFactoryType can create instances of
the various subtypes of the UriTypes . It analyzes the URL string, identifies the
type of URL (HTTP, DBUri , and so on) and creates an instance of the subtype.
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See:
« Chapter 5, "Database Support for XML"
« Chapter 6, "Database Uri-references”

« Chapter 8, "Searching XML Data with Oracle Text"

Advanced Queueing (AQ) Features
New Advanced Queueing features include enhanced XML messaging options:

Internet-Data-Access-Presentation (IDAP)
AQXMLServlet for use with HTTP and SMTP access
XMLType Queues

XML AQ message transformation

See: Chapter 9, "Exchanging XML Data Using Oracle AQ"

Metadata API
Metadata API (new) provides a centralized, simple and flexible means for
performing the following tasks:

Extracting complete definitions of database objects (metadata) as either
XML or creation DDL

Transforming metadata via industry-standard XSLT (XML Stylesheet
Transformation language).

Generating SQL DDL to recreate the database objects

Metadata API is available on Oracle9i whenever the instance is operational. It is
not available on Oracle Lite. It includes the (new) DBMS_METADATA PL/SQL
supplied package.

See: Chapter 13, "Using Metadata API"

Oracle Text (inter Media Text/Context) Features
The new Oracle Text section group, PATH_SECTION_GROUP, enables new
and more sophisticated section searching for XML documents. PATH_
SECTION_GROUP supports the following:

Case sensitivity

Searching multi-tag paths with direct parentage ensured



Path searching to wildcard levels
Searching to reference top-level tags

Attribute value sensitive searching, searching by section existence

The new Oracle Text operators are:

* HASPATH() operator
*  INPATHY() operator

See: Chapter 8, "Searching XML Data with Oracle Text"

Oracle9iAS Reports Services

Server enhancements: For Java based servers — Re-engineered in 100%
Java. Status information is now available in HTML and XML.

Pluggable Datasources and Destinations (new). Create your own
data-access-modules in JAVA.

*  Plug into Reports using PDS-API

*  Integrate seamlessly into datamodell

*  combine mutliple datasources in a single report
*  Shipped PDSs (XML, JDBC, Express, and SQL)

JSP Based runtime

Enhanced portal integration, report bursting, email, distribution, and PDF

support

Event based reporting

See Also:  Chapter 14, "Oracle9iAS Reports Services and XML"

XML Features Introduced with Oracle8 | Release 3 (8.1.7)

New XML features introduced in Oracle8i, Release 3 (8.1.7) were enhanced and

improved versions of the following components:
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XDK for Java
XDK for C

XDK for C++
XDK for PL/SQL
XML SQL Utility



Part |

Introducing Oracle XML-Enabled
Technology

Part | of the book introduces you to Oracle XML-enabled technology and features,
Oracle XML Developer’s Kits (XDKs) and XML components, modeling and design
issues, and example scenarios. Chapter 4 provides some basic information about
using XSL and XSLT.

Part | contains the following chapters:
« Chapter 1, "Oracle XML-Enabled Technology"
« Chapter 2, "Modeling and Design Issues for Oracle XML Applications"

« Chapter 3, "Oracle XML Developer Kits (XDKs) and Components: Overview
and General FAQs"

« Chapter 4, "Using XSL and XSLT"
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Oracle XML-Enabled Technology

This chapter describes the following sections:

What is XML ?

Storing and Retrieving XML Data from Oracle9i

XML Support in the Database

Oracle-Based XML Applications

Oracle XML-Enabled Technology Components and Features
The Oracle Suite of Integrated Tools and Components
Oracle XML Samples and Demos

What Is Needed to Run Oracle XML Components

XML Technical Support
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What is XML ?

What is XML ?

Appendix A, "An XML Primer", provides some introductory information about
XML, the W3C XML recommendations, differences between HTML and XML, and
other XML syntax topics. It also discusses reasons why XML, the internet standard
for information exchange is such an appropriate and necessary language to use in
database applications.

What are Oracle XML-Enabled Technologies?

XML models structured and semi-structured data. Oracle9i supports structured and
semi-structured data, as well as complex and unstructured data. Oracle9i is
XML-enabled in that it natively handles the storage, query, presentation, and
manipulation of XML data.

Oracle XML Components

Figure 1-1 shows the Oracle XML components in the "XML application™ box.
Oracle XML components are comprised of the following:

« Database XML support

XMLType - a new datatype to store, query, and retrieve XML documents
SYS_XMLGENSQL function to create XML documents
SYS_XMLAGGSQL function to aggregate multiple XML documents
DBMS_XMLGEMN built-in package to create XML from SQL queries
URI support - store and retrieve global and intra-database references

Text support - Supports XPath on XMLType and text columns

« XML Developer’s Kit (XDK) for Java

XML Parser for Java and XSLT Processor
XML Schema Processor for Java

XML Class Generator for Java

XSQL Servlet

XML SQL Utility (XSU) for Java

« XDK for Java Beans

XML Transviewer Beans
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*  DOMBuilder Bean

*  XSLTransformer Bean

*  DBAccessBean

*  TreeViewer Bean

*  SourceViewer Bean

*  XMLTransformPanel Bean

*  DBViewer Bean

XDK for C

XML Parser for C

XML Schema Processor for C

XDK for C++

XML Parser for C++
XML Schema Processor for C++

XML Class Generator for C++

XDK for PL/SQL

XML Parser for PL/SQL
XML SQL Utility (XSU) for PL/SQL

Figure 1-1 also lists some typical XML-based business solutions:

Business Data Exchanges with XML

Buyer-Supplier Transparent Trading Automation
Seamless integration of partners and HTTP-based data exchange

Database inventory access and integration of commercial transactions and
flow

Self-service procurement, such as using Oracle iProcurement
Data mining and reporting with Oracle Discoverer 3i Viewer
Oracle Exchange and Applications

Phone number portability

Content and Document Management with XML
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— Personalized publishing and portals

— Customized presentation. Dynamic News case study, Portal-to-Go, and
Flight Finder
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e

Figure 1-1 Oracle XML Components and E-Business Solutions: What'’s Involved

!

User / Browser /
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- XSQL Pages Publishing Framework
- 9/F S (Internet file System)

- JDeveloper and BC4J

- Oracle portal (WebDb)

- Oracle Reports

- Metadata API

B2B or B2C
XML Messaging

Typical XML-Based

Business Solutions
See manual case studies
XML Applications
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XML (data stored in or out of

database in relational tables

or LOBSs):

- Buyer-Supplier Transparent
Trading Automation

- Seamless integration of partners

Using AQ - HTTP-Based commercial and other

SQL Query
|
XML Application
XDK for Java
Web
XDK for C Interface
XML
Documents
XDK for C++
XDK for PL/SQL
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Pro*C/C++ A
Middle Tier:
- Oracle9/ Application Server
- Apache Server
v - Java enabled web server
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| in CLOBS

Oracle9i or other database

XML Data stored:

- In relational tables in LOBs
- As XML documents in CLOBs (XMLType)
- DBUri-type

XML Doc in CLOB or XMLType

IDAP A data exchanged

- Integration of commercial
transactions and work flow

Services provided with XML:

- Data mining and report-generation
[See Discoverer 4iViewer]

- Phone number portability

XML Gateway

—> Oracle e-Business Suite
<= | Oracle Exchange

Chapter 16

=¥ Content and Document

management with XML

(XML documents stored in or out

of database):

- Personalized publishing and
portals

- Customized presentation according
to customer

- Dynamically creating composite
documents from fragments

- Data displayed on different
devices [see Wireless edition]

g Dynamic Services and Oracle
Syndication Server (OSS)

XML Application in

the database or
middle Tier
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Storing and Retrieving XML Data from Oracle9i

Figure 1-1 also shows the following:

Oracle Development Tools and Frameworks

XSQL Servlet and Pages, Oracle9i Internet File System (9iFS), JDeveloper, Business
Components for Java (BC4J), Oracle Portal (WebDB), Oracle9iAS Reports Services,
and Oracle9i Dynamic Services can all be used to build XML applications.

Note: XSQL Servlet and Pages are part of the Oracle XDK for Java.

Database and Middle Tier

XML applications can either reside on the database or on a middle tier, such as
Oracle9i Application Server, Apache Server, or other Java enabled Web servers.

Data Stored in the Database

Data is stored as relational tables utilizing object views or as XML documents in
XMLType columns and CLOBs. Oracle Text (interMedia Text) can be used to
efficiently search XML documents stored in XMLType or CLOB columns.

Storing and Retrieving XML Data from Oracle9 |

XML has emerged as the standard for data interchange on the Web and Oracle9i is
XML-enabled to natively store, search, and retrieve XML in the following formats:

« Asdecomposed XML documents. That is, when the XML documents are stored
in their constituent fragments. Here the XML data is stored in object relational
form and you can use XML SQL Utility (XSU) or SQL functions and packages to
generate the whole (composed) XML documents from these object relational
instances.

You can also use XSU or SQL functions, such as Extract() , and TABLE
functions, to convert the XML back to its object relational (decomposed) form.

« Ascomposed, or "whole" XML documents. Store XML data in XMLType or
CLOB/BLOB columns and use XMLType functions such as Extract() and
ExistsNode()  or Oracle Text indexing to search these documents.
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XML Support in the Database
Oracle9i provides the following XML support:

« Generation of XML Documents. Oracle9i supports the generation of XML on
the client or server, where existing object-relational data can be used to generate
the corresponding XML. XML can be generated from query results or as part of
the SQL query itself using the XSU (XML SQL Utility) Java or PL/SQL API.

In this release, Oracle extends the XML support in the server:
— By providing new SQL functions for XML generation and aggregation
— By providing a C version of the XML SQL Utility, linked to the server

« Storage, Querying, and Retrieval of XML documents. Before this release you
could use, for example, XSU to store, query, and retrieve XML documents.
Now, with this release you can use the new datatype, XMLType.

XMLType stores XML documents as Character Large Objects (CLOBSs). Oracle
Text (interMedia Text) indexing can then be used to index the XMLType
columns and query them using the CONTAINSoperator and an XPath-like
syntax. XMLType also supports member functions that can be used to extract
fragments from the XML document.

See Also:  Chapter 5, "Database Support for XML", "Indexing
XMLType columns" on page 5-31.

XML and URI Data Types

Oracle9i provides new types to handle XML and URI data. The Extensible Markup
Language (XML) is a standard format developed by the World Wide Web
Consortium (W3C) for representing structured and un-structured data on the Web.

URIs or Universal Resource Identifiers are used to identify resources such as web
pages anywhere on the web. Oracle9i provides a new class of URIs to access data
stored in the database itself, called DBUFri-refs. It also provides a new set of types to
store and access both external and internal URIs from the database.

XMLType

The Oracle supplied type, XMLType, can be used to store and query XML data in
the database. XMLType provides member functions to access, extract and query the
XML data using XPath expressions. XPath is another standard developed by the
W3C committee to traverse XML documents. In Oracle9i, XMLType functions only
support a limited subset of the XPath expressions. Oracle9i also provides a set of
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SQL functions such as SYS_XMLGEN,SYS_XMLAG@Gnd other PL/SQL packages
(DBMS_XMLGENbD create these XMLType values from existing relational or object
relational data.

XMLType, a system defined type, can be used as arguments to functions or as table
or view columns. When you create a XMLType column in a table Oracle internally
uses a CLOB to actually store the XML data associated with this column. You can
create Oracle Text indexing on the XMLType column and other functional indexes.
In Oracle9i, since the XMLType is stored as a CLOB, updates can only be made to
the entire document.

See Also:

« Chapter 5, "Database Support for XML"

« Chapter 8, "Searching XML Data with Oracle Text"

« Chapter 9, "Exchanging XML Data Using Oracle AQ"

«  Oracle9i Application Developer’s Guide - Advanced Queuing, or
information about using XMLType with Oracle Advanced
Queuing

URI Data Types
Oracle9i supplies the following family of Uri types:

« UriType
« DBUriType
« HttpUriType

These are related by an inheritance hierarchy. UriType is an abstract type and the
DBUriType and HttpUriType  are subtypes of this type.

« HttpUriType can be used to store URLSs to external web pages or files. It
accesses these files using the HTTP protocol (Hyper Text Transfer Protocol).

« DBUriType can be used to store DBUri-refs which reference data inside the
database.

Since UriType s the super type, you can create columns of this type and store
DBUriType or HttpUriType instances in this column. This allows you to
reference data stored inside or outside the database and access them consistently.

DBUFri-ref uses an XPath like representation to reference data inside the database. If
you imagine the database as a XML tree, then you would see the tables, rows and
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columns as elements in the XML document. For instance, user scott would see a
tree such as:

<SCOTT>
<EMP>
<ROW>
<EMPNO>2100</EMPNO>
<ENAME>John</ENAME>
<SALARY>10000</SALARY>
.. <!- other columns —>
<ROW>
.. <l-other rows —
<EMP>
<l-other tables.—>
</SCOTT>
<l- other user schemas on which you have some privilege on..—>

DBUri-ref is simply an XPath expression over this virtual XML document. So to
reference the SALARYvalue in the EMPtable for the employee with employee
number 2100, you can write a DBUFri-ref as:

ISCOTT/EMP/ROW[EMPNO=2100)SALARY

Using this, you can reference data stored in CLOBs or other columns and expose
them as URLSs to the external world. Oracle9i provides a standard servlet than can
be installed and run under the Oracle Servlet engine which can interpret such
URLs.

See Also:  Chapter 6, "Database Uri-references"

Extensibility and XML

Oracle’s extensibility enables special indexing on XML, including Oracle Text
indexes for section searching, special operators to process XML, aggregation of
XML, and special optimization of queries involving XML.

Oracle Text Searching

XML text stored in LOBs can be indexed using the extensibility indexing interface.
Oracle9i provides operators such as CONTAINSand WITHIN that you can use to
search within the XML text for substring matches.

Oracle XML-Enabled Technology 1-9



Oracle-Based XML Applications

See Also:

« Chapter 2, "Modeling and Design Issues for Oracle XML
Applications".

« Chapter 8, "Searching XML Data with Oracle Text"

Oracle-Based XML Applications

There are many potential uses of XML in Internet applications. This manual focuses
on the following two database-centric application areas where Oracle’s XML
components are well suited.

Content and Document Management

Content and document management includes customizing data presentation. These
applications typically process mostly authored XML documents. Several case
studies are described in the manual.

See: Content and Document Management Chapters in Oracle9i
Case Studies - XML Applications:

« "Customizing Content with XML: Dynamic News Application”
«  "Oracle9i AS Wireless Edition and XML"

« "Customizing Presentation with XML and XSQL: Flight Finder"

Business-to-Business (B2B) or Business-to-Consumer (B2C) Messaging

B2B and B2C messaging involves exchanging data between business applications.
These applications typically process generated XML documents or a combination of
generated and composed XML documents.

1-10 Oracle9i Application Developer’s Guide - XML, Release 1 (9.0.1)



Oracle XML-Enabled Technology Components and Features

See: These B2B Chapters:
« Chapter 9, "Exchanging XML Data Using Oracle AQ"

The following chapters in the manual, Oracle9i Case Studies - XML
Applications:

» "Customizing Discoverer 4i Viewer with XSL"
« "Service Delivery Platform (SDP) and XML"

« "How Oracle Exchange Uses XML"

« "B2B XML Application: Step by Step"

When to Use Oracle XML Components: How They Work Together

For descriptions of the Oracle XML components and how they work together see
Chapter 2, "Modeling and Design Issues for Oracle XML Applications” and
Chapter 3, "Oracle XML Developer Kits (XDKs) and Components: Overview and
General FAQs".

The remaining sections of this manual, describe how to use the Oracle XML
components, Oracle development tools, and how to build Web-based, database
applications with these tools.

Oracle XML-Enabled Technology Components and Features

Oracle9i is well-suited for building XML database applications. Oracle
XML-enabled technology has the following features:

« Indexing and Searching XML Documents with Oracle Text (interMedia Text)
« Messaging Hubs and Middle Tier Components

« Back-End to Database to Front-End Integration Issues

« Oracle XDKs Provide the Two Most Common APIs: DOM and SAX

« The Oracle Suite of Integrated Tools and Components

« Oracle XML Samples and Demos

Indexing and Searching XML Documents with Oracle Text ( inter Media Text)

Oracle Text (interMedia Text) provides powerful search and retrieval options for
XML stored in CLOBs and other documents. It can index and search XML
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documents and document sections as large as 4 Gigabytes each stored in a column
in a table.

Oracle Text XML document searches include hierarchical element containership,
doctype discrimination, and searching on XML attributes. These XML document
searches can be used in combination with standard SQL query predicates or with
other powerful lexical and full-text searching options.

XML documents or document sections saved into text CLOBs in the database can be
enabled for indexing by Oracle Text’s text-search engine. Developers can pinpoint
searches to data within a specific XML hierarchy as well as locate name-value pairs
in attributes of XML elements.

Since Oracle Text is seamlessly integrated into the database and the SQL language,
developers can easily use SQL to perform queries that involve both structured data
and indexed document sections.

See Also:
« Chapter 8, "Searching XML Data with Oracle Text"

« Oracle9i Text Reference

Messaging Hubs and Middle Tier Components
Also included in Oracle XML are the following components:
«  XML-Enabled Messaging Hubs. These hubs are vital in business-to-business

applications that interface with non-Oracle systems. See also Chapter 9,
"Exchanging XML Data Using Oracle AQ".

« Middle Tier Systems: XML-enabled application, web, or integrated servers,
such as Oracle Integration Server (OIS) and Oracle9i Application Server.

Oracle JVM (Java Virtual Machine)

Built from the ground up on Oracle Multi-threaded Server (MTS) architecture,
Oracle JVM (Jserver) is a Java 1.2 compliant virtual machine that data server shares
memory address space. This allows the following:

« Java and XML-processing code to run with in-memory data access speeds using
standard JDBC interfaces.

« Natively compile Java byte codes to improve performance of server-side Java,
with linear scalability to thousands of concurrent users. Oracle XDK
components are preloaded and natively compiled.
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Oracle JVM supports native CORBA and EJB standards as well as Java Stored
Procedures for easy integration of Java with SQL and PL/SQL.

Oracle9 i Application Server

Oracle9i Application Server (Oracle9iAS), offers services for both intranet and
internet Web applications. It is integrated with Oracle9i and offers advanced
services such as data caching and Oracle Portal. Oracle9iAS also provides other
services including Oracle Advanced Queueing, Oracle Message Broker, Oracle
Workflow, Oracle9i Reports Services, Dynamic Services, and more.

See Also:  http://otn.oracle.com/products/

Back-End to Database to Front-End Integration Issues
A key development challenge is integrating back-end ERP and CRM systems from

multiple vendors, with systems from partners in their supply chain, and with
customized data warehouses.

Such data exchange between different vendors’ relational and object-relational
databases is simpler using XML. One example of a data exchange implementation
using XML and AQ is provided in Oracle9i Case Studies - XML Applications,
"Building a B2B Application Using XML and AQ".

Oracle XML Technology and Oracle XML-enabled tools, interfaces, and servers
provide building blocks for most data and application integration challenges.

Higher Performance Implications

Not only are these building blocks available, but their use results in higher
performance implementations for the following reasons:

« Processing database data and XML together on the same server helps eliminate
network traffic for data access.

« Exploiting the speed of the Oracle9i query engine and Oracle JVM, Oracle9i
Application Server, or OIS further enhances data access speed.

« XDK for C components can be used for their native XML capabilities and higher
performance

Hence developers can build XML-based Web solutions that integrate Java and
database data and facilities in many ways.

Oracle XML-Enabled Technology 1-13



The Oracle Suite of Integrated Tools and Components

Oracle XDKs Provide the Two Most Common APIs: DOM and SAX

Oracle XDKs are implemented in four languages, Java, C, C++, and PL/SQL. The
Java version runs directly on Oracle JVM (Java virtual machine). It supports the
XML 1.0 specification and is used as a validating or non-validating parser.

The parser provides the two most common APIs that developers need for
processing XML documents:

« DOM 1.0 and 2.0: W3C-recommended Document Object Model (DOM)
interface. This provides a standard way to access and edit a parsed document’s
element contents.

« SAX1l.0and 2.0: Simple API for XML interface.

For more information, see Chapter 20, "Using XML Parser for Java™. See
Appendix B, "Comparing Oracle XML Parsers and Class Generators by Language",
for a comparison of the Oracle XML parsers and generators.

Writing Custom XML Applications

Writing custom applications that process XML documents can be simpler in an
Oracle9i environment. This enables you to write portable standards-based
applications and components in your language of choice that can be deployed on
any tier.

The XML parser is part of the Oracle9i platform on every operating system where
Oracle9i is ported.

Oracle XML Parser is also implemented in PL/SQL. Existing PL/SQL applications
can be extended to take advantage of Oracle XML technology.

The Oracle Suite of Integrated Tools and Components

Oracle9i provides an integrated suite of tools and components for building
e-business applications:

« Oracle JDeveloper and Oracle Business Components for Java (BC4J)
« Oracle9i Internet File System (Oracle 9iFS or 9iFS)

= Oracle Portal

« Oracle Exchange

This suite of tools ensure that exchanging data and document objects is simplified
for application development and that multiple serializations is eliminated.
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Oracle JDeveloper and Oracle Business Components for Java (BC4J)

Oracle JDeveloper is an integrated environment for building, deploying, and
debugging applications leveraging Java and XML on Oracle9i. It facilitates working
inJava 1.1 or 1.2 with CORBA, EJB, and Java Stored Procedures. With it you can do
the following:

« Directly access Oracle XML components to build multitier applications

«  Quickly create and debug Java Servlets that serve XML information

« Build portable application logic with JDeveloper and BC4J components
Examples of applications built using Oracle JDeveloper include:

« iProcurement (Self Service Applications) including Self-Service Web-Expensing.

« Content Delivery for PDAs. See the chapter, "Oracle9i AS Wireless Edition and
XML", in Oracle9i Case Studies - XML Applications, .

« Online Marketplaces

« Retailer - Supplier transaction using XML and AQ messaging. See Oracle9i Case
Studies - XML Applications, ", chapter, "B2B XML Application: Step by Step".

See Chapter 11, "Using JDeveloper to Build Oracle XML Applications” for more
information on JDeveloper and XML applications.

Oracle Business Components for Java (BC4J)  Business Components for Java (BC4J) is an
Oracle9i application framework for encapsulating business logic into reusable
libraries of Java components and reusing the business logic through flexible,
SQL-based views of information.

Note: Oracle JDeveloper and BC4J are not included with Oracle9i.
Only the BC4J runtime is included. You can download JDeveloper
from OTN.

Oracle9i Internet File System (Oracle 9iFS or 9iFS)

Access to Oracle9i Internet File System (9iFS) facilitates organizing and accessing
documents and data using a file- and folder-based model through standard
Windows and Internet protocols such as SMB, HTTP, FTP, SMTP, and IMAP4.

9iFs facilitates building and administering Web-based applications. It is an
application interface for Java and can load a document, such as a Powerpoint file,
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Oracle Portal

into Oracle9i and display the document from a Web server, such as Oracle9i
Application Server or Apache Web Server.

See Also:  Oracle9i Case Studies - XML Applications, ", the chapter,
"Using Internet File System (iFS) to Build XML Applications"

9iFS is a simple way for developers to work with XML, where iFS serves as the
repository for XML. 9iFS automatically parses XML and stores content in tables and
columns. 9iFS renders the content when a file is requested delivering select
information, for example, on the Web.

For more information see http://otn.oracle.com/products/ifs/

Oracle Portal can, for example, input XML-based Rich Site Summary (RSS) format
documents, and merge the information with an XSL stylesheet. The result can be
rendered in a browser. This design efficiently separates the rendition of information
from the information itself and allows for easy customization of the look and feel
without risk to data integrity.

Oracle Portal is software for building and deploying enterprise portals, the Web
sites that power an e-business. The browser interface delivers an organized,
personalized view of business information, Web content, and applications needed
by each user. It includes site-building and self-service Web publishing functionality
of WebDB 2.2 and adds new enterprise portal features such as single sign-on,
personalization, and content classification. Oracle Portal uses Oracle9i and is
deployed on and packaged with Oracle9i Application Server.

Portlets:  Portlets are reusable interface components that provide access to
Web-based resources. Any Web page, application, business intelligence report,
syndicated content feed, hosted software service or other resource can be accessed
through a portlet, allowing it to be personalized and managed as a service of Oracle
Portal. Companies can create their own portlets and select portlets from third-party
portlet providers. Oracle provides a Portal Developer's Kit (PDK) for developers to
easily create portlets using PL/SQL, Java, HTML, or XML.
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See Also:  Chapter 15, "Using the PDK for Visualizing XML Data
in Oracle Portal" for an introduction to Oracle Portal’s PDF and
URL Services.

Oracle Exchange

XML Gateway

Metadata API

The Oracle Exchange platform is based on Oracle9i. It offers all necessary business
transactions to support an entire industry's or a company's supply chain. Oracle
Exchange is based on Oracle's e-Business Suite, which supports a supply chain from
the initial contact with the prospect, to manufacturing planning and execution, to
post-sales ongoing service and support.

Oracle Exchange uses XML as its data exchange format and message payload, and
Advanced Queueing.

See Also: Chapter 16, "How Oracle Exchange Uses XML"

XML Gateway is a set of services that allow you to easily integrate with the Oracle
e-Business Suite, to create and consume XML messages triggered by business
events. It also integrates with Oracle Advanced Queuing to enqueue/dequeue
messages which are then transmitted to/from business partners through any
message transport service, including Oracle Message Broker.

See Also: Chapter 17, "Introducing Oracle XML Gateway"

Metadata API provides a centralized, simple, and flexible means for performing the
following tasks:

« Extracting complete definitions of database objects (metadata) as either XML or
creation DDL

« Transforming metadata via industry-standard XML Stylesheet Transformation
language (XSLT).

« Generating SQL DDL to recreate the database objects

Metadata API is available on Oracle9i whenever the instance is operational. It is not
available on Oracle Lite.
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See Also:  Chapter 13, "Using Metadata API"

Other XML Initiatives

Besides these tools, the following initiatives are underway.

XML Metadata Interchange (XMI): Managing and Sharing Tools and Data

Warehouse Metadata

Support for XML Metadata Interchange (XMI) specification proposed by Oracle,
IBM, and Unisys. This enables application development tools and data
warehousing tools from Oracle and others to exchange common metadata, ensuring
that you can choose any tool without having to modify your application and
warehouse design.

Advanced Queueing XML Support: Using the Internet for Reliable,

Asynchronous Messaging

Oracle Advanced Queueing (AQ) now allows reliable propagation of asynchronous
messages, including messages with XML documents, document sections, or even
fragments as their payload, over secure HTTP. This enables dynamic trading and
eliminates delays and startup costs to establish inter-company or inter-agency links.

See Also:  Chapter 9, "Exchanging XML Data Using Oracle AQ"

Oracle XML Samples and Demos

This manual contains examples that illustrate the use of Oracle XML components.
The examples do not conform to one schema. Where examples are available for
download or supplied with the $SORACLE_HOME/rdbms/demo or $ORACLE _
HOME/xdk/.../sample , this is indicated.

What Is Needed to Run Oracle XML Components

Oracle8i and higher includes native support for internet standards, including Java
and XML. You can run Oracle XML components and applications built with them
inside the database itself using Oracle JServer, a built-in Java Virtual Machine.

Use Oracle Lite to store and retrieve XML data, for devices and applications that
require a smaller database footprint.

Oracle XML components can be downloaded for free from
http://otn.oracle.com/tech/xml
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Requirements for XDK
The following are requirements for XDK for Java and XDK for PL/SQL:

« XDK for Java requires JDK/JRE 1.1 or high VM for Java
« XDK for PL/SQL requires Oracle8x or higher, or PL/SQL cartridge

Requirements are also discussed in the XDK chapters, chapters 19 through 29, and
Appendixes C though G.

Which XML Components are Included with Oracle9i Database and Oracle9i

Application Server?
Table 1-1 lists the XDK component versions included with Oracle9i Database and
Oracle9i Application Server (Oracle9iAS):

Table 1-1 Oracle9i and Oracle9iAS XDK Component Supplied Versions

Oracle9 j Database Oracle9 /AS
Rel. 1(9.0.1) Rel.--prellimary version
XDK Component nos. only
XDK for Java
XML Parser for Java and XSLT Processor 9.0.1.0.0 9.0.1.0.0
XML Schema Processor for Java 9.0.1.0.0 9.0.1.0.0
XML Class Generator for Java 9.0.1.0.0 9.0.1.0.0
XSQL Servlet 9.0.1.0.0 9.0.1.0.0
XML SQL Utility (XSU) for Java 9.0.1.0.0 9.0.1.0.0
XDK for Java Beans
XML Transviewer Beans 9.0.1.0.0 9.0.1.0.0
XDK for C
XML Parser for C and XSLT Processor 9.0.1.0.0 9.0.1.0.0
XML Schema Processor for C 9.0.1.0.0 9.0.1.0.0
XDK for C++
XML Parser for C++ and XSLT Processor 9.0.1.0.0 9.0.1.0.0
XML Schema Processor for C++ 9.0.1.0.0 9.0.1.0.0
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Table 1-1 Oracle9i and Oracle9iAS XDK Component Supplied Versions(Cont.)

Oracle9 i Database Oracle9 /AS
Rel. 1(9.0.1) Rel.--prellimary version
XDK Component nos. only
XML Class Generator for C++ 9.0.1.0.0 9.0.1.0.0
XDK for PL/SQL
XML Parser for PL/SQL and XSLT Processor 9.0.1.0.0 9.0.1.0.0
XML SQL Utility (XSU) for PL/SQL 9.0.1.0.0 9.0.1.0.0

XML Technical Support

Besides your regular channels of support through your customer representative or
consultant, technical support for Oracle XML-enabled techologies is available free
through the Discussions option on Oracle Technology Network (OTN):

http://otn.oracle.com/tech/xml

You do not need to be a registered user of OTN to post or reply to XML-related
guestions on the OTN technical discussion forum. To use the OTN technical forum
follow these steps:

1. In the left-hand navigation bar, of the OTN site select Support > Discussions.
2. Click on Enter a Technical Forum.

3. Scroll down to the Technologies section. Select XML.

4

Post any questions, comments, requests, or bug reports there.

Download the Latest Software From OTN
You will find the latest information about the Oracle XML components and can
download them from OTN:

http://otn.oracle.com/software/tech/xm |

At the top, under Download Oracle Products, Drivers, and Utilities, in the Select a
Utility or Driver pull down menu, scroll down and select any of the XML utilities
listed. For the latest XML Parser for Java and C++, select v2.
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Applications

This chapter contains the following sections:

« XML Data can be Stored as Generated XML or Composed XML

« Generated XML

« Composed (Authored/Native) XML

« Using a Hybrid XML Storage Approach for Better Mapping Granularity
« Transforming Generated XML

« General XML: Design Issues for Data Exchange Applications

« Sending XML Documents Applications-to-Application

« Loading XML into a Database

« Applications that Use Oracle XML -EnabledTechnology

« Content and Document Management with Oracle XML-Enabled Technology

« Business-to-Business and Business-to-Consumer Messaging
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XML Data can be Stored as Generated XML or Composed XML
XML data can be stored in Oracle9i in the following ways:

«  Generated XML, where the XML data is stored across object-relational tables or
as views in the database. This data can then be generated back into XML
format, dynamically, when necessary

« Composed (Authored/Native) XML, where the XML document is stored as is in
CLOBs

Generated XML

XML can be generated from object-relational tables and views. The benefits of using
object-relational tables and views as opposed to pure relational structures are
discussed below.

Generated XML is used when the XML is an interchange format and existing
business data is wrapped in XML structures (tags). This is the most common way of
using XML in the database. Here, XML is used only for the interchange process
itself and is transient.

Generated XML Examples

Examples of this kind of document include sales orders and invoices, airline flight
schedules, and so on.

Oracle, with its object-relational extensions has the ability to capture the structure of
the data in the database using object types, object references, and collections. There
are two options for storing and preserving the structure of the XML data in an
object-relational form:

« Store the attributes of the elements in a relational table and define object views
to capture the structure of the XML elements

« Store the structured XML elements in an object table

Once stored generated, in the object-relational form, the data can be easily updated,
queried, rearranged, and reformatted as needed using SQL.

Object-Relational Storage for Generated XML Documents

Complex XML documents can be stored as object-relational instances and indexed
efficiently. Such instances fully capture and express the nesting and list semantics of
XML. With Oracle’s extensibility infrastructure, new types of indices, such as path
indices, can be created for faster searching through XML documents.
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XML SQL Utility (XSU) Stores XML and Converts SQL Query Results into XML

XML SQL Utility (XSU) provides the means to store an XML document by mapping
it to the underlying object-relational storage, and conversely, provides the ability
retrieve the object-relational data as an XML document.

XSU converts the result of an SQL query into XML by mapping the query alias or
column names into the element tag names and preserving the nesting of object
types. The result can be in text or a DOM (Document Object Model) tree. The
generation of the latter avoids the overhead of parsing the text and directly realizes
the DOM tree.

See Also:  Chapter 7, "XML SQL Utility (XSU)"

Composed (Authored/Native) XML

Oracle8i and higher support the storage of large objects or LOBs as character LOBs
(CLOB), binary LOBs (BLOB), or externally stored binary files (BFILE). LOBs are
used to store composed (Authored/Native) XML documents.

Storing Composed XML Data in CLOBs or BFILEs

If the incoming XML documents do not conform to one particular structure, then it
might be better to store such documents in CLOBs. For instance, in an XML
messaging environment, each XML message in a queue might be of a different
structure.

CLOB:s store large character data and are useful for storing composed XML
documents.

BFILEs are external file references and can also be used, although they are more
useful for multimedia data that is not accessed often. In this case the XML is stored
and managed outside Oracle, but can be used in queries on the server. The
metadata for the document can be stored in object-relational tables in the server for
fast indexing and access.

Storing an intact XML document in a CLOB or BLOB is a good strategy if the XML
document contains static content that will only be updated by replacing the entire
document.

« Composed XML examples include written text such as articles, advertisements,
books, legal contracts, and so on. Documents of this nature are known as
document-centric and are delivered from the database as a whole. Storing this
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kind of document intact within Oracle gives you the advantages of an
industry-proven database and its reliability over file system storage.

« Storage Outside the database. If you choose to store an XML document outside
the database, you can still use Oracle features to index, query, and efficiently
retrieve the document through the use of BFILES, URLSs, and text-based
indexing.

Oracle Text (inter Media Text) Indexing Enables Fine Grain Searching of XML Element
Content

Oracle allows the creation of Oracle Text (interMedia Text) indexes on LOB
columns, in addition to URLSs that point to external documents. This indexing
mechanism works for XML data as well.

Oracle8i and Oracle9i recognize XML tags, and section and sub-section text
searching within XML elements’ content. The result is that queries can be posed on
unstructured data and restricted to certain sections or elements within a document.

Oracle Text Example: Searching Text and XML Data Using CONTAINS

This Oracle Text (interMedia Text) example presume you have already created the
appropriate index.

SELECT*
FROM purchaseXMLTab
WHERE CONTAINS(po_xml,"street WITHIN addr’) >=1;

See Also:  Chapter 8, "Searching XML Data with Oracle Text" for
more information on Oracle Text.

Advantages of Using Composed (Authored) XML Storage

CLOB storage is ideal if the structure of the XML document is unknown or
dynamic.

Disadvantages of Using Composed XML Storage

Much of the SQL functionality on object-relational columns cannot be exploited.
Concurrency of certain operations such as updates may be reduced. However, the
exact copy of the document is retained.
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Using a Hybrid XML Storage Approach for Better Mapping Granularity
The previous section described the following:

« How structured XML documents (Generated) can be mapped to
object-relational instances

« How composed XML documents (Authored) can be stored in LOBs
However, in many cases, you need better control of the mapping granularity.

For example, when mapping a text document, such as a book, in XML, you may not
want every single element to be expanded and stored as object-relational. Storing
the font and paragraph information for such documents in an object-relational
format may not be useful with respect to querying.

On the other hand, storing the whole text document in a CLOB reduces the effective
SQL queriability on the entire document.

A Hybrid Approach Allows for User-Defined Storage Granularity

The alternative is to have user-defined granularity for such storage. In the book
example, you may want the following:

« To query on top-level elements such as chapter, section, title, and so on. These
elements can be stored in object relational tables.

« To query the book’s contents in each section. These sections can be stored in a
CLOB.

You can specify the granularity of mapping at table definition time. The server can
automatically construct the XML from the various sources and generate queries
appropriately.

Figure 2-1 illustrates this hybrid approach to XML storage.
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Figure 2—1 Hybrid XML Storage Approach: Querying Top Level Elements in Tables
While Contents are in a CLOB

XML Document

<?xml version = '1.0'?>
<BOOK>
<TITLE>Oracle PL/SQL</TITLE>
<AUTHOR>Steve Feuerstein<k/AUTHOR>
<TABLE_OF_CONTENTS>
<CHAPTER>
<CHAPTER_NUM>1</CHAPTER_NUM> il
<TITLE>Introduction</TITLE> e
<SECTIONS> Top level
elements Table_of Contents Details

.<.S.ECTIONS> mapped to
</CHAPTER> columns Chapter Chapter no = "1"
Title Section no = "1"

Object_Relational Storage

</TABLE_OF_CONTENTS>
<DETAILS>
<CHAPTER no="1">
<SECTION no="1" name"What is PL/SQL?">
PL/SQL is a programming language that |
Oracle supports. |
</SECTION> These can be
. tables or
</CHAPTER> \ 4 views
</DETAILS>
</BOOK>

LOB storage

PL/SQL is a programming
language that Oracle
supports.

Hybrid Storage Advantages

The advantages of the hybrid storage approach for storing XML documents are the
following:

« It gives the flexibility of storing useful and queryable information in
object-relational format while not decomposing the entire document.

« Saves time in reconstructing the document, since the entire document is not
broken down.

« Enables text searching on those parts of the document stored in LOBs
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Transforming Generated XML

XML generated from the database is in a canonical format that maps columns to
elements and object types to nested elements. However, applications might require
different representations of the XML document in different circumstances.

When the XML Document Structure Needs Transforming

If an XML document is structured, but the structure of the XML document is not
compatible with the structure of the underlying database schema, you must
transform the data into the correct format before writing it to the database. You can
achieve this in one of the following ways:

» Use XSL stylesheets or other programming approaches
« Store the data-centric XML document as an intact single object

« Define object views corresponding to the various XML document structure and
define instead-of triggers to perform the appropriate transformation and
update the base data.

Combining XML Documents and Data Using Views

Finally, if you have a combination of structured and unstructured XML data, but
still want to view and operate on it as a whole, you can use Oracle views.

Views enable you to construct an object on the fly by combining XML data stored in
a variety of ways. You can do the following:

« Store structured data, such as employee data, customer data, and so on, in one
location within object-relational tables.

« Store related unstructured data, such as descriptions and comments, within a
CLOB.

When you need to retrieve the data as a whole, simply construct the structure from
the various pieces of data with the use of type constructors in the view's select
statement. XML SQL Utility then enables retrieving the constructed data from the
view as a single XML document.

Indexing and Querying Transformations

You may need to create indexes and query on transformed views of an XML
document. For example, in an XML messaging environment, there could be
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purchase order messages in different formats. You may want to query them
canonically, so that a particular query can work across all purchase order messages.

In this case, the query is posed against the transformed view of the documents. You
can create functional indexes or use regular views to achieve this.

Indexing Approaches

Native implementation for the extract() and existsNode() member functions
is to parse the XML document, perform path traversal, and extract the fragment.
However, this is not a performance-enhancing or scalable solution.

A second approach is to use Oracle Text (interMedia Text) indexing.

See Also:  Chapter 8, "Searching XML Data with Oracle Text"

You can also build your own indexing mechanism on an XMLType column using
the extensibility indexing infrastructure.

See Also:  Oracle9i Data Cartridge Developer’s Guide

XML Schemas and Mapping of Documents

W3C has chartered a schema working group to provide a new, XML based notation
for structural schema and datatypes as an evolution of the current Document Type
Definition (DTD) based mechanism. XML schemas can be used for the following:

«  XML-Schemal: Constraining document structure (elements, attributes,
namespaces)

« XMLSchema2: Constraining content (datatypes, entities, notations)

Datatypes themselves can either be primitive (such as bytes, dates, integers,
sequences, intervals) or user-defined (including ones that are derived from existing
datatypes and which may constrain certain properties -- range, precision, length,
mask -- of the basetype.) Application-specific constraints and descriptions are
allowed.

XML Schema provides inheritance for element, attribute, and datatype definitions.
Mechanisms are provided for URI references to facilitate a standard, unambiguous
semantic understanding of constructs. The schema language also provides for
embedded documentation or comments.

For example, you can define a simple data type as shown in the following example.

2-8 Oracle9i Application Developer's Guide - XML, Release 1 (9.0.1)



Transforming Generated XML

XMLSchema Example 1: Defining a Simple Data Type

This is an example of defining a simple data type in XMLSchema:

<datatype name="posttivelnteger”
basetype="integer’>
<minExclusive> 0 </minExclusive>
</datatype>

It is clear even from the simple example above that XMLSchema provides a number
of important new constructs over DTDs, such as a basetype, and a minimum value
constraint.

When dynamic data is generated from a database, it is typically expressed in terms
of a database type system. In Oracle, this is the object-relational type system
described above, which provides for much richness in data types, such as
NULL-ness, variable precision, NUMBER(7,2), check constraints, user-defined
types, inheritance, references between types, collections of types and so on. XML
Schema can capture a wide spectrum of schema constraints that go towards better
matching generated documents to the underlying type-system of the data.

XMLSchema Example 2: Using XMLSchema to Map Generated XML Documents to
Underlying Schema
Consider the simple Purchase Order  type expressed in XML Schema:

<type name="Address" >
<element name="street" type="string" />
<elementname="city" type="string" />
<element name="state" type="string" />
<elementname="zip" type="string" />
<type>

<type name="Customer”>
<element name="custNo”
type="positivelnteger’/>
<element name="custName” type="string” />
<element name="custAddr” type="Address” />

<type>

<lype name="ttems™>
<element name="lineltem” minOccurs="0" maxOccurs="*">
<type>
<element name="lineltemNo" type="positivelnteger” />
<element name="lineltemName” type="string" />
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<element name="lineltemPrice” type="number" />
<element name="LineltemQuan™>
<datatype basetype="integer™>
<minExclusive>0</minExclusive>
</datatype>
</element>
<type>
</element>
<type>

<type hame="PurchaseOrderType">
<element name="purchaseNo"
type="positivelnteger" />
<element name="purchaseDate" type="date" />
<element name="customer” type="Customer” />
<element name="lineltemList" type="tems" />

<type>

These XML Schemas have been deliberately constructed to match closely the
Object-Relational purchase order example described above in"™"XMLSchema
Example 2: Using XMLSchema to Map Generated XML Documents to Underlying
Schema”. The point is to underscore the closeness of match between the proposed
constructs of XML Schema with SQL:1999-based type systems. Given such a close
match, it is relatively easy to map an XML Schema to a database Object-Relational
schema, and map documents that arevalid according to the above schema to row
objects in the database schema. In fact, the greater expressiveness of XML Schema
over DTDs greatly facilitates the mapping.

The applicability of the schema constraints provided by XML Schema is not limited
to data-driven applications. There are more and more document-driven
applications that exhibit dynamic behavior.

« Asimple example might be a memo, which is routed differently based on
markup tags.

« A more sophisticated example is a technical service manual for an
intercontinental aircraft. Based on complex constraints provided by XML
Schema, one can ensure that the author of such a manual always enters a valid
part-number, and one might even ensure that part-number validity depends on
dynamic considerations such as inventory levels, fluctuating demand and
supply metrics, or changing regulatory mandates.
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General XML: Design Issues for Data Exchange Applications

This section describes the following XML design issues for applications that
exchange data.

Generating a Web Form from XML Data Stored in the Database
Sending XML Data from a Web Form to the Database

Generating a Web Form from XML Data Stored in the Database
To generate a Web form’s infrastructure, you can do the following:

1.

Use XML SQL Utility to generate a DTD based on the schema of the underlying
table being queried.

Use the generated DTD as input to the XML Java Class Generator, which will
generate a set of classes based on the DTD elements.

Write Java code that use these classes to generate the infrastructure behind a
Web-based form. Based on this infrastructure, the Web form can capture user
data and create an XML document compatible with the database schema.This
data can then be written directly to the corresponding database table or object
view without further processing.

Sending XML Data from a Web Form to the Database

One way to ensure that data obtained via a Web form will map to an underlying
database schema is to design the Web form and its underlying structure so that it
generates XML data based on a schema-compatible DTD. This section describes
how to use the XML SQL Utility and the XML Parser for Java to achieve this. This
scenario has the following flow:

1.

A Java application uses the XML SQL Utility to generate a DTD that matches
the expected format of the target object view or table.

The application feeds this DTD into the XML Class Generator for Java, which
builds classes that can be used to set up the Web form presented to the user.

Using the generated classes, the web form is built dynamically by a JavaServer
Page, Java servlet, or other component.

When a user fills out the form and submits it, the servlet maps the data to the
proper XML data structure and the XML SQL Utility writes the data to the
database.
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You can use the DTD-generation capability of the XML SQL Utility to determine
what XML format is expected by a target object view or table. To do this, you can
perform a SELECT * FROM an object view or table to generate an XML result.

This result contains the DTD information as a separate file or embedded within the
DOCTYPHag at the top of the XML file.

Use this DTD as input to the XML Class Generator to generate a set of classes based
on the DTD elements. You can then write Java code that use these classes to
generate the infrastructure behind a Web-based form. The result is that data
submitted via the Web form will be converted to an XML document that can be
written to the database.

Sending XML Documents Applications-to-Application

There are numerous ways to transmit XML documents among applications. This
section presents some of the more common approaches.

Here you can assume the following:
« The sending application transmits the XML document
« The receiving application receives the XML document

File Transfer. The receiving application requests the XML document from the
sending application via FTP, NFS, SMB, or other file transfer protocol. The
document is copied to the receiving application's file system. The application reads
the file and processes it.

HTTP. The receiving application makes an HTTP request to a servlet. The servlet
returns the XML document to the receiving application, which reads and processes
it.

Web Form. The sending application renders a Web form. A user fills out the form
and submits the information via a Java applet or Javascript running in the browser.
The applet or Javascript transmits the user's form in XML format to the receiving
application, which reads and processes it. If the receiving application will
ultimately write data to the database, the sending application should create the
XML in a database compatible format. One way to do this using Oracle XML

products is described in the section Sending XML Data from a Web Form to a
Database.

Advanced Queuing. An Oracle database sends an XML document via Net Services,
HTTP or SMTP, and JDBC to the one or more receiving applications as a message
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through Oracle Advanced Queueing (AQ). The receiving applications dequeue the
XML message and process it.

See Also:
« Chapter 9, "Exchanging XML Data Using Oracle AQ"

«  Oracle9i Case Studies - XML Applications, the chapter, "B2B XML
Application: Step by Step"

«  Oracle Integration Server Overview

«  Oracle9i Application Developer’s Guide - Advanced Queuing

Loading XML into a Database

You can use the following options to load XML data or DTD files into Oracle9i:

Use PL/SQL stored procedures for LOB, such as DBMS_LOB
Write Java (Pro*C, C++) custom code

Use SQL*Loader

Use Oracle interMedia

XML SQL Utility (XSU)

You can also use Oracle9i Internet File System (9iFS) to put an XML document into
the database. However, it does not support DTDs. It does however support XML
Schema, the standard that will replace DTDs.

Using SQL*Loader

You can use SQL*Loader to bulk load LOBs.
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See:

« Oracle9i Database Utilitie$or a detailed description of using
SQL*Loader to load LOBs.

«  Oracle9i Application Developer’s Guide - Large Objects (LOBS) ,
Chapter 4, "Managing LOBs", "Using SQL*Loader to Load
LOBs", for a brief description and examples of using
SQL*Loader.

Loading XML Documents Into LOBs With SQL*Loader

Because LOBs can be quite large, SQL*Loader can load LOB data from either the
main datafile (inline with the rest of the data) or from LOBFILEs. Figure 2-2 shows
the LOBFILE syntax.

Figure 2-2 The LOBFILE Syntax

s CHARACT ERSET
LOBFILE ]
_} 0 CONSTANT -)Qilmamg—) O

LOB data can be lengthy enough that it makes sense to load it from a LOBFILE. In
LOBFILEs, LOB data instances are still considered to be in fields (predetermined
size, delimited, length-value), but these fields are not organized into records (the
concept of a record does not exist within LOBFILES). Therefore, the processing
overhead of dealing with records is avoided. This type of organization of data is
ideal for LOB loading.

There is no requirement that a LOB from a LOBFILE fit in memory. SQL*Loader
reads LOBFILEs in 64K chunks. To load physical records larger than 64K, you can
use the READSIZE parameter to specify a larger size.

It is best to load XMLType columns or columns containing XML data in CLOBs,
using LOBFILEs.

«  When the XML is valid. If the XML data in the LOBFILE is large and you know
that the data is valid XML, then use direct-path load since it bypasses all the
XML validation processing.
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«  When the XML needs validating. If it is imperative that the validity of the XML
data be checked, then use conventional path load, keeping in mind that it is not
as efficient as a direct-path load.

A conventional path load executes SQL INSERT statements to populate tables in an
Oracle database. A direct path load eliminates much of the Oracle database
overhead by formatting Oracle data blocks and writing the data blocks directly to
the database files.

A direct-path load does not compete with other users for database resources, so it
can usually load data at near disk speed. Considerations inherent to direct path
loads, such as restrictions, security, and backup implications, are discussed in
Chapter 9 of Oracle9i Database Utilities

Figure 2-3 illustrates SQL*Loader’s direct-path load and conventional path loads.

Tables to be loaded must already exist in the database. SQL*Loader never creates
tables. It loads existing tables that either already contain data or are empty.

The following privileges are required for a load:
« You must have INSERT privileges on the table to be loaded.

« You must have DELETEprivilege on the table to be loaded, when using the
REPLACEor TRUNCATBption to empty out the table's old data before
loading the new data in its place.

See Also:  Oracle9i Database UtilitiesChapters 7 and 9 for more
information about loading and examples.

Modeling and Design Issues for Oracle XML Applications 2-15



Loading XML into a Database

Figure 2-3 SQL*Loader:
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Applications that Use Oracle XML -EnabledTechnology

There are many potential uses for XML in Internet applications. Two
database-centric application areas where Oracle’s XML components are well-suited
are:

« "Content and Document Management with Oracle XML-Enabled Technology",
including customizing data presentation

« "Business-to-Business and Business-to-Consumer Messaging“for data exchange
in inter system or intra system applications

or any combinations of these. This manual focuses on these two application areas,
in Part 111, "Data Exchange Using XML" and Part IV, "Tools and Frameworks for
Building Oracle-Based XML Applications”, respectively.

Typical scenarios in each of these two application areas are described in this
chapter.

Content and Document Management with Oracle XML-Enabled
Technology

Customizing Presentation of Data

XML is increasingly used to enable customized presentation of data for different
browsers, devices, and users. By using XML documents along with XSL stylesheets
on either the client, middle-tier, or server, you can transform, organize, and present
XML data tailored to individual users for a variety of client devices, including the
following:

« Graphical and non-graphical Web browsers
« Personal digital assistants (PDASs), such as the Palm Pilot
« Digital cell phones and pagers

In doing so, you can focus your business applications on business operations,
knowing you can accommodate differing output devices easily.

Using XML and XSL also makes it easier to create and manage dynamic Web sites.
You can change the look and feel simply by changing the XSL stylesheet, without
having to modify the underlying business logic or database code. As you target new
users and devices, you can simply design new XSL stylesheets as needed. This is
illustrated in Figure 2-4
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Figure 2—4  Content Management: Customizing Your Presentation
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See Also:  Chapter 20, "Using XML Parser for Java"

Consider the following content management scenarios that use Oracle’s XML
components:
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« Scenario 1. Content and Document Management: Publishing Composite
Documents Using XML-Enabled OracleTechnology

« Scenario 2. Content and Document Management: Delivering Personalized
Information Using Oracle XML Technology

« Scenario 3. Content Management: Using Oracle XML Technology to Customize
Data Driven Applications

Each scenario includes a brief description of the business problem, solution, main
tasks, and Oracle XML components used.

These scenarios are further illustrated in Oracle9i Case Studies - XML Applications
under the section, "Managing Content and Documents with XML".

Scenario 1. Content and Document Management: Publishing Composite
Documents Using XML-Enabled OracleTechnology

Problem

Company X has numerous document repositories of SGML and XML marked up
text fragments. Composite documents must be published dynamically.

Solution

The bottom line is that the database application design must begin with a good
database design. In other words, Company X must first use good data modeling
and design guidelines. Then object views can more readily be created against the
data.

Use XMLType to store the documents in XML format, where the relational data is
updatable. Use Oracle9i’s Internet File System (9iFS) as the data repository
interface. 9iFS helps implement XML data repository management and
administration tasks.

Company X can use XSL stylesheets to assemble the document sections or
fragments and deliver the composite documents electronically to users. One
suggested solution is to use Arbortext and EPIC for single sourcing and authoring
or multichannel publishing. Multichannel publishing facilitates producing the same
document in many different formats, such as HTML, PDF, WORD, ASCII text,
SGML, and Framemaker.
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See Also:  http://www.arbortext.com for more information about
the Arbortext and EPIC. products.

See Figure 2-5

Main Tasks Involved
These are the main tasks involved in Scenario 1’s solution:

1.
2.

Design your database with care. Decide on the XML tags and elements to use.

Store these sections or fragments in XMLType columns in CLOBs in the
database.

Create XSL Stylesheets to render the sections or fragments into complete
documents.

Oracle XML Components Used

XML Parser with XSLT. See Chapter 20, "Using XML Parser for Java", or
Chapter 24, "Using XML Parser for C".

XSQL Servlet. See Chapter 10, "XSQL Pages Publishing Framework".

XSU to move sections or fragments into and out of the database. See Chapter 7,
"XML SQL Utility (XSU)".

Oracle Text for enhanced data searching applications. See Chapter 8, "Searching
XML Data with Oracle Text".

For XML storage in XMLType (CLOBs), see Chapter 5, "Database Support for
XML",
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Figure 2-5 Scenatrio 1. Using XSL to Create and Publish Composite Documents
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Scenario 2. Content and Document Management: Delivering
Personalized Information Using Oracle XML Technology

Problem

A large news distributor receives data from various news sources. This data must
be stored in a database and sent to all the distributors and users on demand so that
they can view specific and customized news at any time, according to their contract
with the news distributor. The distributor uses XSL to normalize and store the data
in a database. The stored data is used to back several Websites and portals. These
Websites and portals receive HTTP requests from various wired and unwired
clients.

Solution

Use XSL stylesheets with the XSQL Servlet to dynamically deliver appropriate
rendering to the requesting service. See Figure 2-6

Modeling and Design Issues for Oracle XML Applications 2-21



Scenario 2. Content and Document Management: Delivering Personalized Information Using Oracle XML Technology

See Also:  Oracle9i Case Studies - XML Applications, the chapters:
« "Customizing Content with XML: Dynamic News Application”
« "Oracle9i AS Wireless Edition and XML"

Main Tasks Involved
These are the main tasks involved in Scenario 2:

1. Data model for database schema is designed for optimum output.

2. XSL Stylesheets are created for each information source to transform to
normalized format. It is then stored in the database.

3. XSL Stylesheets are created along with XSQL pages to present the data on a
web site.

Oracle XML Components Used
« XML Parser for Java v2. See Chapter 20, "Using XML Parser for Java".

« XML SQL Utility (XSU). See Chapter 7, "XML SQL Utility (XSU)".
«  XSQL Servlet. See Chapter 10, "XSQL Pages Publishing Framework".
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Figure 2—6 Scenatrio 2. Oracle XML Components Deliver Customized News
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Scenario 3. Content Management: Using Oracle XML Technology to
Customize Data Driven Applications

Problem
Company X needs data interactively delivered to a thin client.

Solution

Queries are sent from the client to databases whose output is rendered dynamically
through one or more XSL stylesheets, for sending to the client application. The data
is stored in a relational database in LOBs and materialized in XML.

Main Tasks Involved

See Oracle9i Case Studies - XML Applications, the chapter, "Customizing
Discoverer4i(9i) Viewer with XSL"

Oracle XML Components Used

« XML Parser for Java and XSLT Processor. See Chapter 20, "Using XML Parser
for Java" and Chapter 21, "Using XML Schema Processor for Java".

« For storage of XML in LOBs, see Chapter 5, "Database Support for XML"
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Business-to-Business and Business-to-Consumer Messaging

A challenge for business application developers is to tie together data generated by
applications from different vendors and different application domains. Oracle
XML-enabled technology makes this kind of data exchange among applications
easier to do by focusing on the data and its context without tying it to specific
network or communication protocols.

Using XML and XSL transformations, applications can exchange data without
having to manage and interpret proprietary or incompatible data formats.

Consider the following business-to-business and business-to-consumer (B2B/B2C)
messaging scenarios that use Oracle XML components:

« Scenario 4. B2B Messaging: Online Multivendor Shopping Cart Design Using
XML

« Scenario 5. B2B Messaging: Using Oracle XML Components and Advanced
Queueing for an Online Inventory Application

« Scenario 6. B2B Messaging: Using Oracle XML-Enabled Technology and AQ for
Multi-Application Integration

Each scenario briefly describes the problem, solution, main tasks used to resolve the
problem and Oracle XML components used.

These scenarios are illustrated with case studies in Part 111, "Data Exchange Using
XML"

Scenario 4. B2B Messaging: Online Multivendor Shopping Cart Design

Using XML

Problem

Company X needs to build an online shopping cart, for products coming from
various vendors. Company X wants to receive orders online and then based upon
which product is ordered, transfer the order to the correct vendor.

Solution

Use XML to deliver an integrated online purchasing application. While a user is
completing a new purchase requisition for new hardware, they can go directly to
the computer manufacturer’s Web site to browse the latest models, configuration
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options, and prices. The user’s site sends a purchase requisition reference number
and authentication information to the vendor’s Web site.

At the vendor site, the user adds items to their shopping cart, then clicks on a
button to indicate that they are done shopping. The vendor sends back the contents
of the shopping cart to the Company X’s application as an XML file containing the
part numbers, quantities, and prices that the user has chosen.

Items from the shopping cart are automatically added to the new purchase
requisition as line items.

Customer orders (in XML) are delivered to the appropriate vendor databases for
processing. XSL is used to transform and divide the shopping cart for compliant
transfers. Data is stored in a relational database and materialized using XML. See
Figure 2—-7.

See Also:

« Chapter 13, "iProcurement Uses XML to Offer Multiple Catalog
Products"

« Chapter 18, "B2B XML Application: Step by Step"

for examples of similar implementations

Oracle XML Components Used
« Oracle XML Parser. See Chapter 20, "Using XML Parser for Java".

« XML SQL Utility. See Chapter 7, "XML SQL Utility (XSU)".
«  XSQL Servlet. See Chapter 10, "XSQL Pages Publishing Framework".
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Figure 2—7 Scenatrio 4. Using Oracle’s XML Components for an Online Multivendor
Shopping Cart
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Scenario 5. B2B Messaging: Using Oracle XML Components and
Advanced Queueing for an Online Inventory Application

Problem

A client/server and server/server application stores a data resource and inventory
in a database repository. This repository is shared across enterprises. Company X
needs to know every time the data resource is accessed, and all the users and
customers on the system need to know when and where data is accessed.
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Solution

When a resource is accessed or released this triggers an availability XML message.
This in turn transforms the resource, using XSL, into multiple client formats
according to need. Conversely, a resource acquisition by one client sends an XML
message to other clients, signalling its removal. Messages are stored in LOBs. Data
is stored in a relational database and materialized in XML. See Figure 2-8.

See: Oracle9i Case Studies - XML Applications, the chapters:
« "Exchanging XML Data Using Oracle AQ"

= "Service Delivery Platform (SDP) and XML"

« "B2B XML Application: Step by Step"

Oracle XML Components Used

« XML Parser and XSLT Processor. See Chapter 20, "Using XML Parser for Java",
Chapter 24, "Using XML Parser for C", Chapter 26, "Using XML Parser for C++",
or Chapter 29, "Using XML Parser for PL/SQL".

« For storage of XML data in LOBs. See Chapter 5, "Database Support for XML".
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Figure 2-8 Scenatrio 5. Using Oracle’s XML Components and Advanced Queueing in
an Online Inventory Application
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Scenario 6. B2B Messaging: Using Oracle XML-Enabled Technology and
AQ for Multi-Application Integration

Problem

Company X needs several applications to communicate and share data to integrate
the business work flow and processes.

Solution

XML is used as the message payload. It is transformed via the XSLT Processor,
enveloped and routed accordingly. The XML messages are stored in an AQ Broker
Database in LOBs. Oracle Workflow is used to facilitate management of message
and data routing and transformation. This solution also utilizes content
management, here presentation customization using XSL stylesheets. See

Figure 2-9.

Main Tasks Involved

1. The user or application places a request. The resulting data is pulled from the
corporate database using XSU.

2. Datais transformed by XSLT Processor and sent to the AQ Broker.

3.  AQ Broker reads this message and determines accordingly what action is
needed. It issues the appropriate response to Application 1, 2, and 3, for further
processing.

Oracle XML Components Used
« XML Parser and XSLT Processor.See Chapter 20, "Using XML Parser for Java".

« XML SQL Utility (XSU). See Chapter 7, "XML SQL Utility (XSU)".
« Advanced Queueing. See Chapter 9, "Exchanging XML Data Using Oracle AQ".
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Figure 2-9 Scenatrio 6. Using Oracle’s XML Components and Advanced Queueing in
for Multi-Application Integration
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3

Oracle XML Developer Kits (XDKs) and
Components: Overview and General FAQs

This chapter contains the following sections:

« Oracle XML Components: Overview

« Development Tools and Other XML-Enabled Oracle9i Features

=« XML Parsers

«  XSL Transformation (XSLT) Processor

« XML Class Generator

« XML Transviewer Java Beans

« Oracle XSQL Page Processor and Servlet

«  Oracle XML SQL Utility (XSU)

« Oracle Text

« Oracle XML Components: Generating XML Documents

« Using Oracle XML Components to Generate XML Documents: Java

« Using Oracle XML Components to Generate XML Documents: C

« Using Oracle XML Components to Generate XML Documents: C++

« Using Oracle XML Components to Generate XML Documents: PL/SQL
« Frequently Asked Questions (FAQSs): Oracle XML-Enabled Technology
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Oracle XML Components: Overview

This chapter provides an overview of Oracle’s XML components.

Oracle9i provides several components, utilities, and interfaces you can use to take
advantage of XML technology in building your Web-based database applications.
Which components you use depends on your application requirements,
programming preferences, development, and deployment environments.

The following XML components are provided with Oracle9i and Oracle9i
Application Server:

XML Developer’s Kits (XDKSs). There are Oracle XDKs for Java, C, C++, and
PL/SQL. These development kits contain building blocks for reading,
manipulating, transforming, and viewing XML documents. Oracle XDKs are
fully supported and come with a commercial redistribution license. Table 3-1
lists the XDK components.

XML SQL Utility (XSU). This utility, for Java and PL/SQL: Generates and
stores XML data to and from the database from SQL queries or result sets or
tables. It achieves data transformation, by mapping canonically any SQL query
result to XML and vice versa.

The following figures schematically illustrate how the XDK components can be
used to generate XML.:

Figure 3-7, "Generating XML Documents Using XDK for Java"
Figure 3-8, "Generating XML Documents Using XDK for C"

Figure 3-9, "Generating XML Documents Using XDK for C++"
Figure 3-10, "Generating XML Documents Using XDK for PL/SQL"

Table 3-1 XDK Component Descriptions

XDK Component

Languages Description

XML Parser

Java, C, C++, PL/SQL  Creates and parses XML using industry standard DOM and
SAX interfaces.

XSLT Processor

Java, C, C++, PL/SQL  Transforms or renders XML into other text-based formats
such as HTML and WML

XML Class Generator

XML Schema Processor Java, C, C++ Allows the use of XML simple and complex datatypes by
means of your XML Schema definitions.
Java, C++ Automatically generates Java and C++ classes from DTDs
and XML Schemas to send XML data from Web forms or
applications.
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Table 3-1 XDK Component Descriptions

XDK Component Languages Description

XML Transviewer Java Java View and transform XML documents and data via Java

Bean components.

XML SQL Utility (XSU) Java, PL/SQL Generates XML documents, DTDs, and XML Schemas from
SQL queries.

XSQL Servlet Java Combines XML, SQL, and XSLT in the server to deliver

dynamic Web content.

Development Tools and Other XML-Enabled Oracle9 i Features

The following list includes Oracle’s XML-enabled development tools:

Oracle Text (interMedia Text/Context): A querying, search and retrieval tool,
described in Chapter 8, "Searching XML Data with Oracle Text".

Oracle JDeveloper9i and BC4J: JDeveloper9i is an integrated development tool
for building Java web-based applications. Oracle Business Components for Java
(BC4J) is a Java, XML-powered framework that enables productive
development, portable deployment, and flexible customization of multitier,
database-savvy applications from reusable business components. These
applications can be deployed as CORBA Server Objects or EJB Session Beans on
enterprise-scale server platforms supporting Java technology.

See Also:

« Chapter 11, "Using JDeveloper to Build Oracle XML
Applications”

« Chapter 12, "Building BC4J and XML Applications”
Oracle9i Internet File System (9iFS): An application interface in which data can
be viewed as documents and the documents can be treated as data.9iFS is a

simple way for developers to work with XML, where 9iFS serves as the
repository for XML. 9iFS can perform the following tasks on XML documents:

« Automatically parse XML and store content in tables and columns

= Render the XML file’s content
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XDK for Java

See Also:  Oracle9i Case Studies - XML Applications, the chapter,
"Using Internet File System (iFS) to Build XML Applications".

Oracle Reports. Oracle Reports Developer and Reports Server enable you to
build and publish high-quality, dynamically generated Web reports. Each major
task is expedited by the use of a wizard, while the use of report templates and a
live data preview allows for easy customization of the report structure. Reports
can be published throughout the enterprise via a standard Web browser, in any
chosen format, including HTML, HTML Cascading Style Sheets (HTML CSS),
Adobe's Portable Document Format (PDF), delimited text, Rich Text Format
(RTF), PostScript, PCL, or XML. Reports can be integrated with Oracle Portal
(webDB).

= You can schedule reports to run periodically and update the information in
an Oracle Portal site. Reports can also be personalized for a user.

« Oracle Reports Developer is part of Oracle's e-business intelligence
solution, and integrates with Oracle Discoverer and Oracle Express.

See Also:  Chapter 14, "Oracle9iAS Reports Services and XML"

XDK for Java is composed of the following components:

XML Parser for Java. Creates and parses XML using industry standard DOM
and SAX interfaces. Includes an XSL Transformation (XSLT) Processor that
transforms XML to XML or other text-based formats, such as HTML.

XML Schema Processor for Java. Supports simple and complex types and is
built on the Oracle XML Parser for Java v2.

XML Class Generator for Java. Creates source files from an XML DTD or XML
Schema definition.

XSQL Servlet. Processes SQL queries embedded in an XSQL file, xxxx.xsql.
Returns results in XML format. Uses XML SQL Utility and XML Parser for Java.

XML SQL Utility (XSU) for Java. Enables you to transform data retrieved from
object-relational database tables or views into XML, extract data from an XML
document and:

— Use canonical mapping to insert data into appropriate columns or attributes
of a table or a view
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— Apply this data to update or delete values of the appropriate columns or
attributes

XDK for Java Beans
XDK for Java Beans is composed of the following component:

XDK for C

XML Transviewer Java Beans. View and transform XML documents and data
through Java

XDK for C is composed of the following component:

XDK for C++

XML Parser for C: Creates and parses XML using industry standard DOM and
SAX interfaces. Includes an XSL Transformation (XSLT) Processor that
transforms XML to XML or other text-based formats, such as HTML.

XDK for C++ is composed of the following:

XDK for PL/SQL

XML Parser for C++. Creates and parses XML using industry standard DOM
and SAX interfaces. Includes an XSL Transformation (XSLT) Processor that
transforms XML to XML or other text-based formats, such as HTML.

XML Schema Processor for C++. A companion component to XML Parser for
C++. It allows support for simple and complex datatypes in XML applications
with Oracle9i. The Schema Processor supports the XML Schema Working Draft.

XML C++ Class Generator: Creates source files from an XML DTD or XML
Schema definition.

XDK for PL/SQL is composed of the following:

XML Parser for PL/SQL.: Creates and parses XML using industry standard
DOM and SAX interfaces. Includes an XSL Transformation (XSLT) Processor
that transforms XML to XML or other text-based formats, such as HTML.

XML SQL Utility (XSU) for PL/SQL. Enables you to transform data retrieved
from object-relational database tables or views into XML, extract data from an
XML document and:
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XML Parsers

— Use canonical mapping to insert data into appropriate columns or attributes
of a table or a view

— Apply this data to update or delete values of the appropriate columns or
attributes

The Oracle XML parser includes implementations in C, C++, PL/SQL, and Java for
the full range of platforms on which Oracle9i runs.

Based on conformance tests, xml.com ranked the Oracle parser in the top two
validating parsers for its conformance to the XML 1.0 specification, including
support for both SAX and DOM interfaces. The SAX and DOM interfaces conform
to the W3C recommendations 2.0.

Version 2 (v2) of the Oracle XML parser provides integrated support for the
following features:

«  XPath. Xpath is the W3C recommendation that specifies the data model and
grammar for navigating an XML document utilized by XSLT, XLink and XML

Query

« Incremental XSL transformation of document nodes. XSL transformations are
compliant with version 1.0 of the W3C recommendations. This support enables
the following:

« Transformations of XML documents to another XML structure
« Transformations of XML documents to other text-based formats
The parsers are available on all Oracle platforms.

Figure 3-1 illustrates the Oracle XML Parser for Java. Figure 3-2 illustrates the
Oracle XML parsers’ overall functionality.
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See Also:

Chapter 20, "Using XML Parser for Java" and

Appendix C, "XDK for Java: Specifications and Cheat Sheets".

Figure 3—1 Oracle XML Parser for Java
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XSL Transformation (XSLT) Processor

The Oracle XSLT engine fully supports the W3C 1.0 XSL Transformations
recommendation. It has the following features:

« Enables standards-based transformation of XML information inside and outside
the database on any platform.

= Supports Java extensibility and for additional performance comes natively
compiled from Oracle8i Release 3 (8.1.7) and higher.

The Oracle XML Parsers, Version 2 include an integrated XSL Transformation
(XSLT) Processor for transforming XML data using XSL stylesheets. Using the XSLT
processor, you can transform XML documents from XML to XML, HTML, or
virtually any other text-based format.

How to use the XSLT Processor is described in Chapter 20, "Using XML Parser for
Java".

See Also:  Appendix C, "XDK for Java: Specifications and Cheat
Sheets".

XML Class Generator

XML Class Generator creates a set of Java or C++ classes for creation of XML
documents corresponding to an input DTD or XML Schema. Figure 3-3 shows
Oracle XML Class Generator functionality.

How to use the XML Class Generators is described in the following chapters:
« Chapter 22, "XML Class Generator for Java"
« Chapter 28, "Using XML C++ Class Generator"
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Figure 3-3 Oracle XML Java Class Generator
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XML Transviewer Java Beans

Oracle XML Transviewer Java Beans are a set of XML components that constitute
XML for Java Beans. These are used for Java applications or applets to view and
transform XML documents.

They are visual and non-visual Java components that are integrated into Oracle
JDeveloper to enable the fast creation and deployment of XML-based database
applications. In this release, the following four beans are available:

DOM Builder Bean. This wraps the Java XML (DOM) parser with a bean
interface, allowing multiple files to be parsed at once (asynchronous parsing).
By registering a listener, Java applications can parse large or successive
documents having control return immediately to the caller.

XML Source Viewer Bean. This bean extends JPanel by enabling the viewing of
XML documents. It improves the viewing of XML and XSL files by
color-highlighting XML and XSL syntax. This is useful when modifying an
XML document with an editing application. Easily integrated with the DOM
Builder Bean, it allows for pre-parsing and post-parsing and validation against
a specified DTD.

XML Tree Viewer Bean. This bean extends JPanel by enabling viewing XML
documents in tree form with the ability to expand and collapse XML parsers. It
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displays a visual DOM view of an XML document, enabling users to easily
manipulate the tree with a mouse to hide or view selected branches.

XSL Transformer Bean. This wraps the XSLT Processor with a bean interface
and performs XSL transformations on an XML document based on an XSL
stylesheet. It enables users to transform an XML document to almost any
text-based format including XML, HTML and DDL, by applying an XSL
stylesheet. When integrated with other beans, this bean enables an application
or user to view the results of transformations immediately. This bean can also
be used as the basis of a server-side application or servlet to render an XML
document, such as an XML representation of a query result, into HTML for
display in a browser.

XML TransPanel Bean. This bean uses the other beans to create a sample
application which can process XML files. This bean includes a file interface to
load XML documents and XSL stylesheets. It uses the beans as follows:

— Visual beans to view and edit files

— Transformer bean to apply the stylesheet to the XML document and view
the output

DBAccess Bean.

DBViewer Bean.

As standard Java Beans, they can be used in any graphical Java development
environment, such as Oracle JDeveloper. The Oracle XML Transviewer Beans
functionality is described in Chapter 23, "Using XML Transviewer Beans".

Oracle XSQL Page Processor and Servlet

XSQL Servlet is a tool that processes SQL queries and outputs the result set as XML.
This processor is implemented as a Java servlet and takes as its input an XML file
containing embedded SQL queries. It uses XML Parser for Java, XML- SQL Ultility,
and Oracle XSL Transformation (XSLT) Engine to perform many of its operations.

You can use XSQL Servlet to perform the following tasks:

Build dynamic XML datapages from the results of one or more SQL queries and
serve the results over the Web as XML datagrams or HTML pages using
server-side XSLT transformations.

Receive XML posted to your web server and insert it into your database.
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Servlet Engines that Support XSQL Servlet

XSQL Servlet has been tested with the following servlet engines:

Allaire JRun 2.3.3

Apache 1.3.9 with JServ 1.0 and 1.1

Apache 1.3.9 with Tomcat 3.1 Betal Servlet Engine

Apache Tomcat 3.1 Betal Web Server + Servlet Engine

Caucho Resin 1.1

NewAtlanta ServletExec 2.2 for [1IS/PWS 4.0

Oracle9i Lite Web-to-Go Server

Oracle Application Server 4.0.8.1 (with JSP Patch)

Oracle8i 8.1.7 Beta Aurora and Oraclei Servlet Engine and higher
Sun JavaServer Web Development Kit (JSWDK) 1.0.1 Web Server

JavaServer Pages Platforms that Support XSQL Servlet

JavaServer Pages can use <jsp:forward> or <jsp:include> to collaborate with
XSQL Pages as part of an application. The following JSP platforms have been tested
to support XSQL Servlet:

Apache 1.3.9 with Tomcat 3.1 Betal Servlet Engine

Apache Tomcat 3.1 Betal Web Server + Tomcat 3.1 Betal Servlet Engine
Caucho Resin 1.1 (Built-in JSP 1.0 Support)

NewAtlanta ServletExec 2.2 for 11S/PWS 4.0 (Built-in JSP 1.0 Support)
Oracle9i Lite Web-to-Go Server with Oracle JSP 1.0

Oracle8i 8.1.7 Beta Aurora and Oracle9i Servlet Engine with Oracle JSP 1.0 and
higher

Any Servlet Engine with Servlet APl 2.1+ and Oracle JSP 1.0

In general, it should work with the following:

Any servlet engine supporting the Servlet 2.1 specification or higher

Oracle JSP 1.0 reference implementation or functional equivalent from another
vendor
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XSQL Servlet is a tool that processes SQL queries and outputs the result set as XML.
This processor is implemented as a Java servlet and takes as its input an XML file
containing embedded SQL queries. It uses XML Parser for Java and XML SQL
Utility to perform many of its operations.

Figure 3-4 shows how data flows from a client, to the servlet, and back to the client.
The sequence of events is as follows:

1.

The user enters a URL through a browser, which is interpreted and passed to
the XSQL Servlet through a Java Web Server. The URL contains the name of the
target XSQL file (.xsqgl) and optionally, parameters, such as values and an XSL
stylesheet name. Alternatively, the user can invoke the XSQL Servlet from the
command line, bypassing the browser and Java web server.

The servlet passes the XSQL file to the XML Parser for Java, which parses the
XML and creates an API for accessing the XML contents.

The page processor component of the servlet uses the API to pass XML
parameters and SQL statements (found between <query></query>  tags) to
XML SQL Utility. The page processor also passes any XSL processing
statements to the XSLT Processor.

XML SQL Utility sends the SQL queries to the underlying Oracle9i database,
which returns the query results to the utility.

XML SQL Utility returns the query results to the XSLT Processor as XML
formatted text. Results are embedded in the XML file in the same location as the
original <query> tags.

If desired, the query results and any other XML data are transformed by the
XSLT processor using a specified XSL stylesheet. The data can be transformed
to HTML or any other format defined by the stylesheet. The XSLT processor can
selectively apply different stylesheets based on the type of client that made the
original URL request. This HTTP_USER_AGENihformation is obtained from
the client through an HTTP request.

The XSLT Processor passes the completed document back to the client browser
for presentation to the user.
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See Also:  Chapter 10, "XSQL Pages Publishing Framework™

Figure 3—4 Oracle XSQL Page Processor and Serviet Functional Diagram
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Oracle XML SQL Utility (XSU)
Oracle XML SQL Utility (XSU) supports Java and PL/SQL.

« XML SQL Utility is comprised of core Java class libraries for automatically and
dynamically rendering the results of arbitrary SQL queries into canonical XML.
It includes the following features:

— Supports queries over richly-structured user-defined object types and object
views.

— Supports automatic XML Insert of canonically-structured XML into any
existing table, view, object table, or object view. By combining with XSLT
transformations, virtually any XML document can be automatically
inserted into the database.

XML SQL Utility Java classes can be used for the following tasks:

— Generate from an SQL query or Result set object a text or XML document, a
Document Object Model (DOM), Document Type Definition (DTD), or
XML Schema.

— Load data from an XML document into an existing database schema or
view.

« XML SQL Utility for PL/SQL is comprised of a PL/SQL package that wraps
the XML SQL Utility for Java.

Figure 3-5 shows the Oracle XML SQL Utility overall functionality.

Figure 3-5 Oracle XML SQL Utility Functional Diagram

L | MLsQLuily [y

for Java

XML
Document

XML SQL Utility for Java consists of a set of Java classes that perform the following
tasks:

« Pass a query to the database and generate an XML document (text or DOM)
from the results or the DTD which can be used for validation.
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—  Write XML data to a database table

See Also:  Chapter 7, "XML SQL Utility (XSU)"
Generating XML from Query Results
Figure 3-6 shows how XML SQL Utility processes SQL queries and returns the

results as an XML document.

Figure 3-6 XMI-SQL Utility Processes SQL Queries and Returns the Result as an XML

Document
XML-SQL Utility —p
for Java

A

SQL or Object XML Document of
Queries Query Results as a
string or DOM tree

Store and retrieve
XML documents
in the database

XML Document Structure: Columns Are Mapped to Elements

The structure of the resulting XML document is based on the internal structure of
the database schema that returns the query results:

« Columns are mapped to top level elements
« Scalar values are mapped to elements with text-only content
«  Object types are mapped to elements with attributes appearing as sub-elements

« Collections are mapped to lists of elements
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XSU Generates the XML Document as a String or DOM Element Tree
The XML SQL Utility (XSU) generates either of the following:

« Astring representation of the XML document. Use this representation if you are
returning the XML document to a requester.

« Anin-memory XML DOM tree of elements. Use this representation if you are
operating on the XML programmatically, for example, transforming it using the
XSLT Processor using DOM methods to search or modify the XML in some
way.

XSU Generates a DTD Based on Queried Table's Schema

You can also use the XML SQL Utility (XSU) to generate a DTD based on the
schema of the underlying table or view being queried. You can use the generated
DTD as input to the XML Class Generator for Java or C++. This generates a set of
classes based on the DTD elements. You can then write code that uses these classes
to generate the infrastructure behind a Web-based form. See also "XML Class
Generator".

Based on this infrastructure, the Web form can capture user data and create an XML
document compatible with the database schema. This data can then be written
directly to the corresponding database table or object view without further
processing.

See Also:  Chapter 7, "XML SQL Utility (XSU)" and Oracle9i Case
Studies - XML Applications, the chapter, "B2B XML Application: Step
by Step”, for more information about this approach.

Note: To write an XML document to a database table, where the
XML data does not match the underlying table structure, transform
the XML document before writing it to the database. For techniques
on doing this, see Chapter 7, "XML SQL Utility (XSU)".

Oracle Text

Oracle Text (interMedia Text) extends Oracle9i by indexing any text or documents
stored in Oracle9i. Use Oracle Text to perform searches on XML documents stored
in Oracle9i by indexing the XML as plain text, or as document sections for more
precise searches, such as find Oracle WITHIN title where title  is a section of
the document.
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See Also:  Chapter 8, "Searching XML Data with Oracle Text", for
more information on using Oracle Text and XML.

Oracle XML Components: Generating XML Documents

Figure 3-7 through Figure 3-10 illustrate the relationship of the Oracle XML
components and how they work together to generate XML documents from
Oracle9i via a SQL query. The options are depicted according to language used:

« Java

« C

. C++

« PL/SQL

Using Oracle XML Components to Generate XML Documents: Java

Figure 3-7 shows the Oracle XML Java components and how they can be used to
generate an XML document. Available XML Java components are:

« XDK for Java:
— XML Parser for Java, Version 2 including the XSLT
— XMl Schema Processor for Java
— XML Class Generator for Java
—  XSQL Servlet
— XML Transviewer Beans
« XML SQL Utility (XSU) for Java

In the Java environment, when a user or client or application sends a query (SQL),
there are three possible ways of processing the query using the Oracle XML
components:

« By the XSL Servlet (this includes using XSU and XML Parser)
« Directly by the XSU (this includes XML Parser)
« Directly by JDBC which then accesses XML Parser
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Regardless of which way the stored XML data is generated from the database, the
resulting XML document output from the XML Parser is further processed,
depending on what you or your application needs it for.

The XML document is formatted and customized by applying stylesheets and
processed by the XSLT.
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Figure 3—7 Generating XML Documents Using XDK for Java
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Using Oracle XML Components to Generate XML Documents: C

Figure 3-8 shows the Oracle XML C language components used to generate an
XML document. The XML components are:

= XML Parser/XSLT Processor for C
« XML Schema Processor for C

SQL queries can be sent to the database via OCI or as embedded statements in the
Pro*C precompiler.

The resulting XML data can be processed in the following ways:
«  With the XML Parser
« From the CLOB as an XML document

This XML data is optionally transformed by the XSLT processor, viewed directly by
an XML-enabled browser, or sent for further processing to an application or AQ
Broker.
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Figure 3-8 Generating XML Documents Using XDK for C
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Using Oracle XML Components to Generate XML Documents: C++

Figure 3-9 shows the Oracle XML components used to generate an XML document.
The XDK for C++ components used here are:

« XML Parser for C++, Version 2 including the XSLT
« XML Schema Processor for C++
« XML Class Generator for C++

In the C++ environment, when a user or client or application sends a SQL query,
there are two possible ways of processing the query using the XDK for C++:

« Directly by JDBC which then accesses the XML Parser
« Through OCCI or Pro*C/C++ Precompiler
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Figure 3-9 Generating XML Documents Using XDK for C++
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Using Oracle XML Components to Generate XML Documents: PL/SQL

Figure 3-10 shows the XDK for PL/SQL components used to generate an XML
document:

« XML Parser for PL/SQL, Version 2 including XSLT
« XML SQL Utility (XSU) for PL/SQL

In the PL/SQL environment, when a user or client or application sends a SQL
guery, there are two possible ways of processing the query using the Oracle XML
components:

« Directly by JDBC which then accesses the XML Parser
« Through XML SQL Utility (XSU)
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Figure 3-10 Generating XML Documents Using XDK for PL/SQL
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Frequently Asked Questions (FAQs): Oracle XML-Enabled Technology

This section includes general questions about Oracle XML-enabled technology in
the following categories:

« General XDK Questions

» Portability and XML Support in Older Oracle Releases
« Browsers that Support XML

« Standards

« XML, CLOBs, and BLOBs

«  Maximum FileSizes

« Inserting XML Data Into Tables

« XML in the Database: Performance

« Using XML With Different Languages

»  Further References

There are Frequently Asked Questions at the end of several other chapters in this
manual.

General XDK Questions

What XML Components Do | Need to Install?

I am going to develop a small application using XML and Oracle. Here is the
scenario: Company A has is a central purchasing system with Departments B, C,
and D. Company A gets purchase orders in XML format from B, C, and D.

Company A needs to collect all purchase orders and store them in an Oracle
database. Then, it has to create another Request for proposal for its preferred
vendors in XML. | am writing queries to insert or update into the database. What
XML components do | need to install in Oracle?

Answer

Assuming you are using Java, you need the XML Parser and XML SQL Utility. If
you are using a Java-based front end to generate the purchase orders, then the XML
Class Generator can provide you with the classes you need to populate your
purchase orders. Finally, the XSQL Servlet can help you build a Web interface.
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Building an XML Application: What Software Is Needed?

I have a CGI-PERL-Oracle7 application on Solaris 2.6 and | want to convert it to
XML/XSL-JAVA-Oracle. | know most parts of the technologies, for example,
SGML, XML, and JAVA, but | don't know how to start it in Oracle. What software
do I need from Oracle? Specifically,

1.

2
3.
4

Can | use Apache instead of the Oracle Web server? If so, how?
How far can | go with Oracle 7.3?
Do I still need an XML Parser if all XML was created by my programs?

What should be between the Web server and Oracle DB server? XSQL Servlet?
Parser? JAVA VM? EJB? CORBA? SQLJ? JDBC? Oracle packages such as UTL_
HTTP

Answer

1.

Yes you can. The Apache web server must now interact with Oracle through
JDBC or other means. See the XSQL servlet. This is a servlet that can run on any
servlet-enabled Web server. This runs on Apache and connects to the database
through a JDBC driver to the Oracle database.

How far can you go with Oracle 7.3? You can go a long way. The only problem
would be that you cannot run any of the Java programs inside the server, that
is, you cannot load all the XML tools into the server. But you can connect to the
database by downloading the Oracle JDBC utility for Oracle7 and run all the
programs as client-side utilities.

Do you still need an XML Parser if all XML was created by your programs?
That depends on what you intend to do with the generated XML. If your task is
just to generate XML and send it out then you might not need it. But if you
wanted to generate an XML DOM tree then you would need the parser. Also,
you would need it if you have incoming XML documents and you want to
parse and store them somewhere. See the XML SQL utility for some help on this
issue.

What should be between the Web server and Oracle DB server? As explained
before in Answer 1, you would need to have a servlet (or CGI) which interacts
to Oracle through OCI or JDBC.

DTD to Database Schema

Is there a tool that goes from a DTD to a database schema?
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Answer

Currently we do not have a tool to go from a DTD to a database schema as there is
no way to specify datatypes until we have XML Schema. With our XML- SQL
Utility available on OTN with our other XML components you can generate a DTD
from a database schema which can then be entered into the Class Generator. You
should try an approach your solution from that angle since a database is involved.
Check out our OTN resource including the XML Discussion Forum for further
assistance at http://otn.oracle.com/tech/xml

Schema Map to XML

My project requires converting master-details data to XML for clients.

1. Isthere a best way to design tables and generate XML (flat tables, objects, or
collections)?

2. Can | use XML SQL Utilities in Pro*C?

3. Isthere a limiting size for generating XML documents from database? Can | use
Pro*C to call XSU?

Answer

1. It really depends on what your application calls for. The generalized approach
is to use object views and have the schema define the tag structure with
database data as the element content.

2. | am not aware of any limits beyond those imposed by the object view and the
underlying table structure.

Are There XDK Utilities That Translate From Other Formats to XML?

Are there any utilities in the XDK that translate data from a given format to XML? |
know that the XSLT will translate from XML to XML, HTML, or another text-based
format. What about the other way around?

Answer

For HTML, you can use utilities like Tidy or JTidy to turn HTML into well-formed
HTML that can be transformed using XSLT. For random text formats, you can try
utilities like XFlat at http://www.unidex.com/xflat.htm
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Can Oracle Generate a Database Schema From a Rational Rose Generated XML File?

It is possible to generate database schema in Oracle using a script with CREATE
TABLE from an XML file generated by a Rational Rose design tool?

Answer

All the parser/generator files (such as petal files, XML, and so on) are developed in
our project. All the components are designed for reuse, but developed in the context
of a lager framework. You have to follow some guidelines, such as modeling in
UML, and you must use the base class to get any benefit from our work.

Oracle only generates object types and delivers full object-oriented features such as
inheritance in the persistence layer. If you did not need this, the Rational Rose
(Petal-File) parser and Oracle packages as the base of the various generators may
interest you.

Does Oracle Offer Any Tools to Create and Edit XML Documents?

Does Oracle have any tools for creation (based on DTDs or XML Schema Definition
DOM) and editing of XML documents with DTD or Schema validation?

Answer

JDeveloper9i has an integrated XML Schema-driven code editor for working on
XMLSchema-based documents such as XML Schemas and XSLT Stylesheets, with
tag-insight to help you easily enter the correct elements and attributes as defined by
the schema.

See Also:  Chapter 11, "Using JDeveloper to Build Oracle XML
Applications"

How Can | Format XML Documents as PDF?

I have been asked to take stored XML docs in v816 and format them as PDF. We are
using JDev 3112 as our development environment and the client wants to stick to
OAS 4082 on NT if possible. Any suggestions or recommended resources?

Answer

Oracle XSQL Pages v1.0.2 supports integration with Apache FOP 0.14.0 for
rendering PDF output from XML/SQL input.
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It is possible to format XML into PDF using Formatting Object (FOP). See
information on this at: http://xml.apache.org/fop/ and
http://www.xml.com/pub/rg/75)

How Do | Load a Large XML Document Into the Database?

Question 1

I have a large (27 MB) data-centric XML document. | could not load it into the
database when it was split into relational tables with XML SQL Utility, because the
DOM parser failed (memory leak) during the XSLT processor execution. Do you
have a workaround for this problem? Should | use SAX Parser? How do | use the
XSLT processor and Sax Parser?

Answer la

If this is a one time load, or if the XML document you get always has the same tags,
then you might consider using the SQL*Loader (direct path). All you have to do is
compose a loader control file (see the Oracle9i Utilities manual, Chapter 3, for
examples). You can use the enclosed by  option to describe the fields. For
example, in the files list you enter something like the following:

(empno number(10) enclosed by “<empno>" and “</empno>",...)

Except for the data parsing which has to be done the same regardless of what you
are using, the actual loading into the database will be fastest with SQL*Loader (as
the direct path writes data straight to data blocks, bypassing the layers in between).

Answer 1b

If the document is 27 MB because it is a very large number of repeating
sub-documents, then you can use the sample code that comes in Chapter 14 of the
book “Building Oracle XML Applications” by Steve Muench (O’Reilly) to load XML
of any size into any number of tables. In Chapter 14, “Advanced XML Loading
Techniques”, the example builds an XML Loader utility that does what you are
looking for.

Question 2
Can SQL*Loader handle nesting? That is, what if you have:

<something>
<price>10.00</price>
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</something>

<somethingelse>
<price>55.00</price>
</somethingelse>

Is there a way to uniquely identify the two <price> elements?

Answer 2

Not really. The field description in the control file can be nested which is part of the
support for object relational columns. The data record to which this maps is of
course flat but using all the data-field description features of the SQL*Loader one
can get a lot done. For example:

sample.xml

<resultset>
<emp>
<first>...<ffirst>
<ast>...<last>
<middie>....</middle>
<emp>
<friend>
<first>...<ffirst>
<ast>...<last>
<middie>....</middle>
<friend>
<fresultset>

sample.ctl  -- field definition part of the SQL Loader control file

field list ....

(
emp COLUMN OBJECT ...

(
fist char(30) enclosed by "<first>" and "<ffirst>",
last char(30) enclosed by "ast>"and "<last>",
middle char(30) enclosed by "<middie>" and </middie>"

)
fiend COLUMN OBJECT ...

(
fist char(30) enclosed by "<first>" and "<ffirst>",

last char(30) enclosed by "ast>"and "<last>",
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middle char(30) enclosed by "<middie>" and </middle>"
)

Keep in mind that the COLUMN OBJEield names have to match the ADT column
in the database. Also, you will have to use a custom record terminator, otherwise it
defaults to newline (that is, at every new line it thinks that is has data for a
complete database record).

If your XML is more complex and you are trying to extract only select fields, you
can use FILLER fields to reposition the scanning cursor, which scans from where it
has left off towards the end of the record (or for the first field, from the beginning
of the record).

The SQL*Loader has a very powerful text parser so you can do a lot of neat tricks.
For loading XML when the document is very big, but consistent in its tags, you
should consider it.

See Also:  Chapter 2, "Modeling and Design Issues for Oracle
XML Applications”, "Loading XML into a Database" on page 2-13,
for guidelines on loading XML

Portability and XML Support in Older Oracle Releases

Can | Use Parsers from Different Vendors?
I am currently investigating SAX. | understand that both the Oracle and IBM
parsers use DOM and SAX from W3C.

«  What is the difference between the parsers from different vendors like Oracle
and IBM?

« If l use the Oracle XML Parser now, and for some reason | decide to switch to
parser by other vendor, will | have to change my code?

Answer

You will not have to change your code if you stick to SAX interfaces or DOM
interfaces for your implementation. That is what the standard interfaces are in place

to assist you with.
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Is There XML Support in Oracle 8.0.x?

We are currently architecting some of our future systems to run on XML-based
interfaces. We are a large Wall Street institution. Our current systems are all running
Oracle 8.0.6, and we would like to have some of our XML concepts implemented on
the existing systems due to high demand. Are there current or future plans to
support XML-based code within the database, or are there any adapters or
cartridges that we can use to get by?

Answer

All of our XML Developer's Kit components, including the XML Parser, XSLT
Processor, XSQL Servlet, and utilities like the XML SQL Utility all work outside the
database against Oracle 8.0.6. However, you will not be able to run XML
components inside the database or use Oracle Text (interMedia) XML searching,
which are both features in Oracle 8i and higher.

Oracle 7.3.4: Data Transfers to Other Vendors Using XML

Question

My company has Oracle release 7.3.4 and my group is thinking of using XML for

some data transfers between us and our vendors. From what I could see from this
Web site, it looks like we would need to move to Oracle8i or higher in order to do
so. Is there any way of leveraging Oracle release 7 to do XML?

Answer
As long as you have the appropriate JDBC 1.1 drivers for 7.3.4 you should be able to
use the XML SQL Utility to extract data in XML.

For JDBC drivers, refer to http://otn.oracle.com/tech/java/sqlj_jdbc/
for information about Oracle7 JDBC OCI and JDBC Thin Drivers.

If | Use Versions Prior to Oracle8 i Can | use Oracle XML Tools?

1. If I am using an Oracle version lower than Oracle8i, can | supply XML based
applications using Oracle XML tools? If yes, then what are the licensing terms
in that case?

2. Is Oracle XML technology suitable for creating magtape files where the file is
just a string of characters like 'abcdefg........ "in a particular format? Is it
is possible to create a stylesheet that will create these kind of files?

Oracle XML Developer Kits (XDKs) and Components: Overview and General FAQs 3-33



Browsers that Support XML

Answer

1. XDKs for Java, C, and C++ can work outside the database, including the XML
SQL Utility and XSQL Pages framework. Licensing is the same, free runtime.
See OTN for the latest licenses.

2. Yes. Just use <xsl:output method="text"/> to output plain text.

Browsers that Support XML

Which Browsers Support XML?

Is there a list of browsers that support XML?

Answer
The following browsers support the display of XML:

« Opera. XML, in version 4.0 and higher

« Citec Doczilla. XML and SGML browser

« Indelv. Will display XML documents only using XSL

« Mozilla Gecko. Supports XML, CSS1, and DOM1

« HP ChaiFarer. Embedded environment that supports XML and CSS1

« ICESoft embedded browser. Supports XML, DOM1, CSS1, and MathML
«  Microsoft IE5. Has a full XML parser, IE5.x or higher

= Netscape 5.x or higher

Standards

Are there Advantages of XML Over EDI?

We are considering implementing EDI to communicate requirements with our
vendors and customers. | understand that XML is a cheaper alternative for smaller
companies. Do you have any information on the advantages of XML over EDI?

Answer
Here are some thoughts on the subject:
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« EDIis adifficult technology: EDI allows machine-to-machine communication in
a format that developers cannot easily read and understand.

« EDI messages are very difficult to debug. XML documents are readable and
easier to edit.

« EDIis not flexible: it is very hard to add a new trading partner as part of an
existing system, each new trading partner requires its own mapping. XML is
extremely flexible with the ability to add new tags on demand and to transform
an XML document into another XML document, for example, to map two
different formats of purchase order numbers.

« EDI is expensive: developer training costs are high, and deployment of EDI
requires very powerful servers that need a specialized network. (EDI runs on
VANSs, which are expensive). XML works with inexpensive Web servers over
existing internet connections.

The next question then becomes: is XML going to replace EDI? Probably not. The
technologies will likely coexist, at least for a while. Large companies with an
existing investment in EDI will probably use XML as a way to extend their EDI
implementation, which raises a new question of XML and EDI integration.

XML is a compelling approach for smaller organizations, and for applications
where EDI is inflexible.

What B2B Standards and Development Tools Does Oracle Support?

What B2B XML standards (such as ebXML, cxml, and BizTalk) does Oracle support?
What tools does Oracle offer to create B2B exchanges?

Answer
Oracle participates in several B2B standards organizations:

« OBI (Open Buying on the Internet)

« ebXML (Electronic Business XML)

« RosettaNet (E-Commerce for Supply Chain in IT Industry)

« OFX (Open Financial Exchange for Electronic Bill Presentment and Payment)

For B2B exchanges, Oracle provides several alternatives depending on customer
needs, such as the following:

« Oracle Exchange delivers an out-of-the-box solution for implementing
electronic marketplaces
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« Oracle Integration Server (and primarily Message Broker) for in-house
implementations

« Oracle Gateways for exchanges at data level

« Oracle XML Gateway to transfer XML-based messages from our e-business
suite.

Oracle Internet Platform provides an integrated and solid platform for B2B
exchanges.

What is Oracle Corporation’s Direction Regarding XML?
What is Oracle Corporation’s direction regarding XML?

Answer

Oracle Corporation’s XML strategy is to use XML in ways that exploit all of the
benefits of the current Oracle technology stack. Today you can combine Oracle XML
components with the Oracle8i (or higher) database and Advanced Queueing (AQ)
to achieve conflict resolution, transaction verification, and so on. Oracle is working
to make future releases more seamless for these functions, as well as for functions
such as distributed two phase commit transactions.

XML data is stored either object-relational tables or views, or as CLOBs. XML
transactions are transactions with one of these datatypes and are handled using the
standard Oracle mechanisms, including rollback segments, locking, and logging.

From Oracle9i, Oracle supports sending XML payloads using AQ. This involves
making XML queriable from SQL.

Oracle is active in all XML standards initiatives, including W3C XML Working
Groups, Java Extensions for XML, Open Applications Group, and XML.org for
developing and registering specific XML schemas.

XML Query

Oracle is participating in the W3C Working Group for XML Query. Oracle is
considering plans to implement a language that allows querying XML data, such as
in the XQL proposal. While XSLT provides static XML transformation features, a
guery language will add data query flexibility similar to what SQL does for
relational data.

Oracle has representatives participating actively in the following 3C Working
Groups related to XML/XSL: XML Schema, XML Query, XSL, XLink/XPointer,
XML Infoset, DOM, and XML Core.
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Are There Standard DTDs that We Can Use for Orders, Shipments, and So On?

We have implemented Oracle8i and the XDK. Where can we find basic, standard
DTDs to build on for orders, shipments, and acknowledgements?

Answer
A good place to start would be this Web site: http://www.xml.org which is
being set up for that purpose.

XML, CLOBSs, and BLOBs

Is There Support for XML Messages in BLOBS?
Is there any support for XML messages enclosing BLOBSs, or | should do it on an
application level by encoding my binary objects in a suitable text format such as
UUENCODE with a MIME wrapper?

Answer

XML requires all characters to be interpreted, therefore there is no provision for
including raw binary data in an XML document. That being said, you could
UUENCODE the data and include it in a CDATA section. The limitation on the
encoding technique is to be sure it only produces legal characters for a CDATA
section.

Maximum FileSizes

What is the Maximum XML File Size When Stored in CLOBs?

If we store XML files as CLOBSs in the Oracle database, what is the maximum file
size?

Answer

The maximum file size is 2 GB. See the Oracle9i Application Developer’s Guide - Large
Objects (LOBs) for more information on LOBs and CLOBs. For sample code, see

http://otn.oracle.com/tech/java/sqlj_
jdbc/index2.htm?Code&files/advanced/advanced.htm
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XML File Size Limitations

Are there any limitations in the size of an XML file?

Answer
There are no XML limitations to an XML file size.

Maximum Size for an XML Document

1. Isthere a maximum size for an XML document to provide data for PL/SQL (or
SQL) across tables, provided that no CLOBs are used?

2. What is the maximum size of XML document generated from Oracle to an XML
document?

Answer
1. The size limit should be what can be inserted into an object view.

2. The size limit should be what can be retrieved from an object view.

Inserting XML Data Into Tables

What Do | Need to Insert Data Into Tables Using XML?

To select data for display and insert data to tables by XML what software do | need?
We are using Oracle8i on Solaris.

Answer
You need the following software:

« XML SQL Utility

« XML Parser for Java,V2
« JDBCdriver

« JDK

The first three can be obtained from Oracle. The fourth can be obtained from Sun
Microsystems. If you want to perform the tasks from a browser, you will also need
the following:

« AlJava compliant Web server
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«  XSQL Servlet

XML in the Database: Performance

Where Can | Find Information about the Performance of XML and Oracle?
Is there a whitepaper that discusses the performance of XML and Oracle?

Answer

Currently, we do not have any official performance analyses due to the lack of a
performance standard or benchmark for XML products.

How Can | Speed Up the Record Retrieval in XML Documents?

I have a database with millions of records. | give a query based on some 4/5
parameters, and retrieve the records corresponding to that, | have added indexes in
the database for faster retrieval of the same, but since the number of records
returned is quite high and | planned to put a previous and next link to show only 10
records at a time, | had to get the count(*)  of the number of records that match.

Since there are so many records, and count(*)  does not consider index, it takes
nearly 20-30 seconds for the retrieved list to be seen on the browser window. If |
remove that count(*) , the retrieval is quite fast, but then there is no previous and
next as | had linked them to count(*)

Answer

| presume you are referring on a faster way to retrieve XML documents. The
solution is to use SAX interface instead of DOM.

Make sure to select the COUNT(*) of an indexed column (the more selective the
index the better), this way the optimizer can satisfy the count query with a few 1/0s
of the index blocks instead of a full-table scan.

Using XML With Different Languages

My application requires communication with outside entities that may have a
totally different language system. If | need to put information in other languages
(for instance, Chinese) into XML, do | need to treat and process them differently?
For example, do | need to care which encoding they use, or would the parser be able
to recognize it? Would there be any problems when dealing with the database?
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Answer

XML inherently supports multiple languages in a single document. Each entity can
use a different encoding from the others; that is, you could add a Chinese entity
encoded in a Chinese encoding to the rest of the document. You could also treat all
portions uniformly, regardless of the language used, by encoding in Unicode. Using
the former, you must have an encoding declaration in the XML text declaration.

Oracle XML Parsers are designed to be able to handle most external entities and
recognizes a wide range of encodings, including most widely used ones from all
over the world.

The database should support all the languages you are going to use on XML.
Chinese character sets like ZHS16GBK and ZHT16BIG5 are a superset of ASCII so
you may be able to do with one of them to serve for English and Chinese, but you
may want to use Unicode to use more languages.

Further References

Other XML Frequently Asked Questions

Here are some other XML Frequently Asked Question sites of interest:
«  http://www.ucc.ie/xml/

« http://www.oasis-open.org/cover/

Recommended XML and XSL Books

Can you recommend a good XML or XSL book?

Answer

« A publisher group by the name of WROX has a number of helpful books. One
of these, XML Design and Implementation by Paul Spencer covers XML, XSL and
development well.

« Building Oracle XML Applications by Steve Muench (published by O'Reilly) See
http://www.oreilly.com/catalog/orxmlapp/

« The XML Bible. Although I do not have this book, my impression that it is good
one on XML and XSL. | read the updated chapter 14 from:
http://metalab.unc.edu/xml/books/bible/ and it gave me a good
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understanding of XSLT. Downloading this chapter is free so you can get a good
impression.

Oracle XML Handbook by the Oracle XML Product Development Team
http://www.osborne.com/oracle/
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Using XSL and XSLT

This chapter contains the following sections:

Introducing XSL

XSL Transformation (XSLT)

XML Path Language (Xpath)

CSS Versus XSL

XSL References

Frequently Asked Questions: XSL and XSLT
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Introducing XSL

XML documents have structure but no format. Extensible Stylesheet Language
(XSL) adds formatting to XML documents.

XSL provides a way of displaying XML semantics. It can map XML elements into
other formatting langauges such as HTML.

The W3C XSL Specification

The W3C is developing the XSL specification as part of its Style Sheets Activity. XSL
has document manipulation capabilities beyond styling. It is a stylesheet language
for XML.

The July 1999 W3C XSL specification, was split into two separate documents:
»  XSL syntax and semantics
« How to use XSL to apply style sheets to transform one document into another

The formatting objects used in XSL are based on prior work on Cascading Style
Sheets (CSS) and the Document Style Semantics & Specification Language (DSSSL).
XSL is designed to be easier to use than DSSSL.

Capabilities provided by XSL as defined in the proposal enable the following
functionality:

« Formatting of source elements based on ancestry and descendency, position,
and uniqueness

« The creation of formatting constructs including generated text and graphics
« The definition of reusable formatting macros
«  Writing-direction independent stylesheets

« An extensible set of formatting objects.

XSL Specification Proposal

The XSL specification defines XSL as a language for expressing stylesheets. Given a
class of arbitrarily structured XML documents or data files, designers use an XSL
stylesheet to express their intentions about how that structured content should be
presented; that is, how the source content should be styled, laid out, and paginated
in a presentation medium, such as a window in a Web browser or a hand-held
device, or a set of physical pages in a catalog, report, pamphlet, or book. Formatting
is enabled by including formatting semantics in the result tree.
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Formatting semantics are expressed in terms of a catalog of classes of formatting
objects. The nodes of the result tree are formatting objects. The classes of formatting
objects denote typographic abstractions such as page, paragraph, table, and so
forth.

Finer control over the presentation of these abstractions is provided by a set of
formatting properties, such as those controlling indents, word and letter spacing,
and widow, orphan, and hyphenation control. In XSL, the classes of formatting
objects and formatting properties provide the vocabulary for expressing
presentation intent.

An implementation is not mandated to provide these as separate processes.
Furthermore, implementations are free to process the source document in any way
that produces the same result as if it were processed using the conceptual XSL
processing model.

Namespaces in XML

A namespace is a unique identifier or name. This is needed because XML
documents can be authored separately with different DTDs or XML Schemas.
Namespaces prevent conflicts in markup tags by identifying which DTD or XML
Schema a tag comes from. Namespaces link an XML element to a specific DTD or
XML Schema.

Before you can use a namespace marker such as rml: , xhtml: , or xsl: , you must
identify it using the namespace indicator, xmins as shown in the next paragraph.

See Also:  http://w3.0rg/TR/REC-xml-names

XSL Stylesheet Architecture

The XSL stylesheets must include the following syntax:
« Start tag stating the stylesheet, such as <xsl:stylesheet2>

« Namespace indicator, such as
xmins:xsl="http//www.w3.0rg/TR/WD-xs|" for an XSL namespace
indicator and xmins:fo="http//www.w3.org/TR/WD-xsl/FO" fora
formatting object namespace indicator

« Template rules including font families and weight, colors, and breaks. The
templates have instructions that control the element and element values

« End of stylesheet declaration, </xsl:stylesheet2>
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XSL Transformation (XSLT)
