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Oracle XML DB 11gR1 Basic Features

Introduction

The Oracle XML DB basic demonstration high-lights the core features of Oracle XML DB including

e Storing XML content in Oracle XML DB using standard internet protocols

e Using XML Schema to optimizing XML processing

e  Querying and updating XML content stored in Oracle XML DB

e  Working with XML content using traditional relational SQL

e Publishing XML from relational content and working with XML views of relational content
e Accessing and updating XML content stored in Oracle XML DB with standard desktop software
e XML Schema Evolution

e Accessing the Oracle XML DB repository from SQL and PL/SQL

e Using full-text search with XML content

e Accessing XML and relational data directly from a Browser.

e Transforming XML content with XSL stylesheets

Oracle XML DB Architecture

The overall architecture of Oracle XML DB is explained in the following diagram:

XML content can be accessed programmatically using common API’s included JDBC, .NET, OCI. It can
also be accessed using the SOAP protocol. Documents in the XML DB repository can be accessed
programmatically, or via File level protocols, such as HT'TP/HTTPS, FIP and WebDAV. The Oracle
XML DB repository can also be used with JSR-170.

The Oracle XML DB repository allows XML (and other kinds of) content to organized using a file folder
hierarchy. The repository is based on the IETF DAV standard, file and folders in the repository are
referred to as resources. Resources are protected by ACLS, which allow permissions to be granted or
revoked from database users (principles). The repository maintains metadata for each resource it manages,
basic meta-data is maintained automatically and the basic metadata can be augmented with user-defined
metadata. The repository provides a simple, linear versioning model which can used to keep track of
different versions of a resource. One major advantage of the Oracle XML DB repository is that it can be
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accessed and updated directly from SQL. This allows any application capable of send SQL to an Oracle
Database to work with content stored in the Oracle XML DB repository.

XMLType

Files

XML
Folders Schema

XQuery
XML Application * ACLS

SQL/XML
Versioning

XSLT

'g Day  Metadata

DOM

XML
Docliment

All XML content is managed using the XMLType data type. The XMLType and its associated operators
allow the database to store and manage XML in the same way that is stores and manages other extended
data types. XML specific operators enable validation, transformation, fragment extraction, node-level

update and path-based searching. Oracle XML DB also provides support for the most import of the
W3C’s XML related standards.

XML Schema is supported a mechanism for validating content and optimizing storage and query.

XQuery is standard query language for XML. Oracle allows XQuery expressions to be evaluated
as part of a SQL Statement via the standard operators XMLQuery, XMLTable and XMLExists.

SQL/XML based XML publishing allows for efficient, scalable generation of XML documents

directly from relational data. The SQL/XML operators XMLElement, XMLAttributes, XMLAgg
and XMLForest make it very easy to use a SQL statement to generate complex XML documents.
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A powerful XSLT engine, the Oracle XSL VM allows XSL stylesheet based transformation to be
performed in the database. Performing XSL transformation inside the database, next to the data
can lead to significant performance benefits, especially when performing sparse transformations.

The packages DBMS_XMLDOM and DBMS_XMLPARSER provide a full implementation of
the W3C DOM API, which can be used by a PL/SQL programmer. The Oracle XDK also
provides Java and C implementations of these API that are optimized to work directly with an
XMLType stored in the database.

The XMLTYype itself is an abstraction over multiple storage models. This include

e XML-Schema optimized object-relational XMLType: This option derives an optimized object-
relational storage model from a W3C XML Schema. The XML is stored as a set of objects that
conform to the storage model. The storage model can guarantee DOM fidelity, ensuring the DOM
representation of XML stored in the database is identical to the DOM representation of the original
document. When object-relational storage is selected XQuery expressions that perform fragment
extraction, node-level update or path-based searching are automatically re-written into relational
operations on the underlying storage model. This allows the full power of the relational engine to be
used to evaluate the XQuery expression. Traditional relational B-Tree and Bitmapped indexing
techniques can be used to optimize operations on object-relational XMLType.

e CLOB-based XMLTYype: This storage model stores the XML as a CLOB. It guarantees 100%
document fidelity, ensuring that the XML stored in the database is byte-for-byte identical to the
original document. CLOB based storage is useful when Document fidelity is mandatory, however it
should be avoided when there is a requirement to access or update fragments of the XML. With
CLOB-based XMLTYype fragment extraction and update operations are performed functionally. This
requires each XML document to be parsed and operated on use DOM based APIs. If the document is
updated the entire CLOB must be re-written when the changes are saved. This is acceptable when the
operation is performed on a small number of documents but the overhead associated with parsing and
the DOM traversal leads to poor-performance when the operation is performed on a large number of
documents. Path-based searches on CLOB-based XML can be optimized by using the new XML
Index feature of Oracle Database 11g.

e Binary XMLTYype. This storage model stores the XML as a BLOB. It stores the XML in post-parsed
format that is understood by the database and by all of the components in the Oracle XDK. Binary
XML storage should be chosen when object-relational storage is not appropriate. Good reasons for
not choosing object-relational storage include

O No XML Schema is available.

O Need to store different kinds of XML document in a single table or column

O The XML Schema changes rapidly and unpredictable or the changes are outside of the scope
of what is manageable using the Schema Evolution features of Oracle XML DB.
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0 The XML Schema defines an object model that does map well to a SQL object model. This is
true of document-centric schemas that tend to define very loose, recursive object models or
XML Schemas where large parts of the content are mapped to the XML Schema any
construct. The object model defined by this kind of XML Schema does not lend itself to the
SQL based optimization.

Binary XML offers an extremely high degree of XML fidelity. All of the information in the DOM is
preserved by the Binary XML format; however insignificant white-space will not be preserved by the
encoding and decoding process. Binary XML supports streaming XPath evaluation. This enables
efficient fragment extraction operations to be performed on Binary XML. The Binary XML model
uses the sliding insert feature of Oracle Secure Files to support node-level updates. Sliding inserts
enable partial updates of the underlying storage when the content of the document is updated. Binary
XML was architected to be indexed by XML Index. This allows for efficient path-based search of the
XML content. Creating an XML Index on Binary XML storage also helps optimize fragment
extraction, since the index contains a node offset which is used to navigate directly to the part of the
LOB that contains the required node.

e XMLType views: XMLType views define the content of an XMLType using SQL/XML operators.
An XMLType view can be operated on just like any other XMLType, using XQuery and XSLT and
DOM. XQuery operations on XMLType views are re-written into SQL operations on the underlying
tables. XMLType views are updated using instead of triggers.

The purpose of this demonstration is to introduce the basic features of Oracle XML DB. Some of the
more advanced XML-related features of Oracle Database 11g are not included in this demonstration.
Features such as Binary XML, XML Indexing, Repository Events, Repository Metadata, Database Native
Web Services, XML Type partitioning, in-place schema evolution are covered by other demonstrations
that can be downloaded from the Oracle XML DB OTN page.
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Installation

Server Pre-requisites
The following software is required to run the Oracle XML DB basic demonstration

Oracle Software

e Oracle Database 11g release 11.1.0.6.0 or later, with the XML DB, Oracle Text and Oracle JVM
features installed.

Client Pre-requisites

The installation process uses an HTML application, VB Scripting and the HT'TP protocol to upload the
source code into the Oracle XML DB repository, SQL*PLUS scripts are used to re-configure the Oracle
XML DB repository to support the demonstration.

The following software is required to install the Oracle XML DB Basic features demonstration.

Oracle Software

e Oracle Client (SQL*PLUS and Oracle Net Services) 11.1.0.6.0 (Production) or later. The
application can be installed into a remote database, however both SQL*PLUS and Oracle Net
Services must be installed on the client machine in order to perform a remote install. Currently
remote installs are only supported on the Windows platform.

e Oracle XML DB X-Files application. The basic demonstration runs inside an AJAX-framework
that is included as part of the Oracle XML DB X-Files application. Starting with Oracle Database
11g the X-Files demonstration must be downloaded and installed before installing the basic
features demonstration.

Non Oracle Software

e Microsoft Internet Explorer 7.0 with the latest service packs. The X-Files application has not been
tested with any release of other browsers including Firefox, Mozilla, Netscape, Safari or Opera.

e Microsoft Windows Scripting Technologies version 5. Windows Scripting is used by the
installation process. You can verify the version of Windows Scripting installed on your machine by
opening a command prompt and typing the command cscript.

e Microsoft Core XML Services (MSXML) versions 4.0sp2 and 6.0 are required in-order install the
demonstration. It is also required by the AJAX based framework that is used to run the
demonstration.

At the time of writing the latest version of this software can be downloaded from
http://www.microsoft.com/downloads/Search.aspxrdisplavlang=en
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e XMLSPY: XMLSPY is an IDE for XML from Altova Corporation. An evaluation copy of this
product can be obtained from Altova’s website at http://www.altova.com.

e Mapforce: Mapforce is a XML mapping tool from Altova Corporation. If you do not have a
license for this product you can download an evaluation copy from http://www.altova.com.

e Microsoft Windows XP Professional with Service Pack 2.

e Microsoft Word and Microsoft Excel from Microsoft Office 2000, 2003 or 2007.

Database Configuration Changes

Installing the Basic Features demonstration will make the following changes to the configuration of the
target database.

e Oracle XML DB HTTP and FTP Server: Installing the basic demonstration will enable the
database’s native HTTP and FTP Servers. Ensure that you have read the XML DB documentation
regarding the use of the XML DB HTTP Server before installing this application into a database
that contains production data. This information can be found in the Oracle XML DB Developers
guide.

e Database Native Web Services: The basic demonstration is executed using an AJAX-based
framework. Ensure that you have read the XML DB documentation regarding the use of the
Database Native Web Services before installing this application into a database that contains
production data. This information can be found in the Oracle XML DB Developers guide.

Installing the Application

To install the Oracle XML DB 11g Release 1 basic features demonstration unzip the contents of the file
XMLDB_11gR1_Basic.zip into a folder of your choice. Ensure that there are no spaces in any of the
parent folder names. After unzipping this file the target folder should contain a subfolder called
basicFeatures. This folder will contain subfolders SQL, setup and Install.
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To start the installation, execute the file install.hta found in the install subfoldet.
C:\basicFeatures\install>install.hta

This will launch the installer dialog. The installation process is an HTML application.

B MLDB Demonstation Installation k E]
;}:Itud;ns&aﬁon |Orac|e 11gR1 XML DB Basic Features Demonstration
Oracle Home |c:\0rac|e\pr0duct\‘1‘I.‘J.D\db_‘l
DBA User |SYSTEM Password |
Install as |sCOTT Password |
TNSAlias IXMLDB Listener |LISTENER
Host name Ixmidb
HTTP Port |s0 FTP port |21

Cancel | Install

The default values for the dialog are obtained from the file InstallationParameters.xml. The contents of
this file are as follows:

<installationParameters>

<shortCutFolderName>Oracle 11gR1 XML DB Basic Features Demonstration</shortCutFolderName>

<oracleHome>c:\oracle\product\11.1.0\db_1</oracleHome>

<dba>SYSTEM</dba>

<oracleUser=>SCOTT</oracleUser>

<oraclePassword/>

<tnsAlias>XMLDB</tnsAlias>

<listener=LISTENER</listener>

<sqlPort/>

<hostName>xmldb</hostName>

<httpPort>80</httpPort>

<ftpPort>21</ftpPort>

<parameter name="%BASEFOLDER%6" value="/publishedContent/basicFeatures" />
</installationParameters>

You can modify the default values by modifying the contents of InstallationParameters.xml before starting
the installation. To install the demonstration, start the installer, modify any values that are not correct for
your environment, enter the DBA and installation user’s passwords and click install. Remember that in
Oracle Database 11g passwords are case-sensitive. To cancel the installation click cancel.
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The meaning of each parameter / field is given in the following table

The name of the folder that will contain the set of Icons used to run the

< shortCutlolderName = demo. This folder will be placed on the user’s desktop.

The location of the Oracle Home on the local computer. An Oracle

<oracleHome> o .. . . .
client installation is required to run the installation process.

The name of a user with DBA capabilities which can be used to install
the demonstration. Normally this will be SYSTEM, but any DBA is
<dba> acceptable.

The password for the DBA user can only be entered using the
installation dialog,.

The database user that will be used to run the demo. This user should
already exists and be able to connect to the database.

The installation process will grant this user the following privileges:
session, unlimited tablespace, create table, create view, create any
directory, drop any directory.

<oracleUser>

These privileges are required to run the demonstration,

<oraclePassword> The password for the demonstration user.

<tnsAlias> The tnsAlias that can be used to connect to the target database instance

The name of the listener associated with the database instance. A
<listener> listener should not service more than one database when Oracle XML
DB protocols are in use.

<hostname> The name of the machine running the Listener.

The port used by the Oracle XML DB HTTP Service. The port must
not already be in use by any other service.

httpPort The installation process will configure the database to use this HT'TP
port. If this port is a privileged port on a unix system the listener.ora
must be configured appropriately.

The port used by the Oracle XML DB FTP Service. The port must not
already be in use by any other service.

ftpPort The installation process will configure the database to use this HT'TP
port. If this port is a privileged port on a unix system the listener.ora
must be configured appropriately.

Clicking Install will start the installation. The installation will verify that it can connect as the DBA, and as
the demonstration user using SQL and HTTP. Once connectivity has been verified the demonstration will
be installed. If the connectivity tests fail the installation will not proceed.
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The progress of the installation will be shown in the status winder at the bottom of the installer dialog.
When the installation is complete the following message will be displayed.

I XMLDB Demonstation Installation

tration |Orac|e 11gR1 XML DB Basic Features Demonstration
Folder
Oracle Home |c:\0rac|e\pr0duct\1‘l.'i.[l\dbj
DBA User |SYSTEM Password ]uuu
Install as |sCoTT Password [eenee
TNSAlias IXMLDB Listener [LISTENER
Host name lxmidb
HTTP Port a0 FTP port {21

Cancel

lPU‘E : Resource = 'C:\xdb\Demo%11.1.0.6.0\basicFeatures\SQL\oraCon #|
PUT : Resource = 'C:\xdb\Demo\11.1.0.6.0
PUT : Resource = 'C:\xdb\Demo%11.1.0.6.0
SQL : Script = 'C:\xdb\Demn%11.1.0.6.0\b . . i
Installation Successful 1 ) Oracle XML DE 11gR.1 Basic Features Demonstration Successfully Installed.
S_ I | To start the Demo open the folder:

'Oracle 11gR1 %ML DB Basic Features Demonstration’

This folder is located on your Desktop,

Click OK to dismiss the dialog and then cancel to exit the installer.
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Using the demonstration framework

The SQL based portions of the demo are presented using the Oracle XML DB demonstration framework.
This is an AJAX-based application uses the Database Native Web Services (DBNWS) feature of Oracle
Database 11g to execute SQL scripts. The demonstration framework is installed as part of the X-Files
application, which can be downloaded from the XML DB page on OTN. Please make sure you have the
latest version of the X-Files application installed before running this demonstration.

The XML DB demonstration framework is launched by clicking the icons in the demonstration folder. If
the browser currently owns an authenticated HT'TP connection to the Oracle XML DB Database, the
framework will automatically execute the SQL script. If the browser does not own an authenticated
HTTP connection to the Oracle Database, or the current session does not belong to the correct user, the
framework will prompt for a password before running the script. Entering the correct password will
execute the script.

If the demonstration framework encounters a pause command, the CONTINUE button will be enabled.
Click the CONTINUE button to continue executing the script. When the script is complete the CLOSE
button will be enabled. Click the close button will close the framework session. If at least one framework
session is left open, subsequent windows will be able to inherit the HT'TP connection, avoiding the need
to enter a password each time a new framework session is opened.

The following screen shot shows the demonstration framework ready to run a script. The framework is
waiting for the password to be entered. The first SQL command in the script is displayed in the command
area. The cursor is positioned in the Password field and the EXCUTE button is disabled.

/= XML DB Demonstration Viewer - Windows Internet Explorer

.4 ~ |&] http: pxmidb publishedContent/basicFeatures/index.ntmi?salScript=/5QL fresourceViewQueries-L.salBdescription=7. 1. 1%20% 20Folder %20Restricted%20Queries%20(1 ¥ | 42| X | | |2

Google (G- viGoog By~ RS~ @+ Yy Bookmarks~ [S1383blocked S Check %y Autolink ~ roFil [sh Send tow () settings~
inks O BBC NEWS News FrontPage #|BUG || VWvortex Forums OFF | CustomizeLinks | Floyd -Login & Free Hotmail [@8] MyOrade @ RealPlayer The Digital Bits - We Know DVD! g | VWivortex Forums Eos 2
File Edit Wiew Favorites Tools Help

T e | & XD Demonstration Viewer ‘ | -8 - [ragerGros-@- @ B El @3

Login Preferences Help

Search | Current folder v for | (&)

Current Folder: Root > publishedContent > basicFeatures

7.1.1 Folder Restricted Queries (1) User | T Passsword |
[Commandfoutpuf

select count(*) COUNT
from RESOURCE VIEW
/

< | >

4 Local intranet H 100% -

Entering a valid password will automatically execute the SQL statement.
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The framework consists of interleaved command and output areas.

The command area shows the current SQL command. If the SQL command contain more lines than can
be displayed in the default command area a vertical scroll bar will appear. The scroll bar can be used to
scroll the contents of the command area. When the scroll bar is present clicking the Command tab will
expand the command area to show the entire command. Once the command area is expanded clicking the
Command tab again will revert to the default size.

The output area shows the results of the query. If the script includes a set autotrace on explain
command the output area can also show the query plan for the current query. When the query plan is
available two additional tabs, Result and Plan will be displayed. Click Result to see the query output, Click
Plan to see the query plan.

If the command generates more output than can be displayed by the default output area a vertical scroll
bar will appear. The scroll bar can be used to scroll the contents of the output area. When the scroll bar is
present clicking the Output tab will expand the output area to show as much of the output as possible.
Once the output area has been expanding clicking the Output tab again will revert to the default size. This
behavior also occurs when the query plan is displayed in the output area.

Once major advantage of the demonstration framework is that is completely XML aware. When a query
executes XML, the XML will be displayed complete will all of its tag information intact. Elements with
complex content will be marked with a - icon. Clicking the - icon will close up the children of the element,
and replace the - icon with a + icon. Clicking the + icon will expand the sub-tree for the element.

The following screen show shows the demonstration framework after completion of a script. The output
area contains an XML document. Since the script is complete the CLOSE button is enabled.

/= XML DB Demonstration Viewer - Windows Internet Explorer

J = || https/fxmidbpublishedContent/basicFeaturesindex. him?salScript=/SQL fresourceVienQueries- L sqladescription=7. 1, 1%20%20Folder % 20Restricted%20Queries%20(1 ¥ | | 42| | X | | fire onblur [[R]~

i Google |G+ vicoog) B+ RS~ @+ ¥ Bookmarksw [Si388blocked P Check + 4§ Autolink ~ Autofil (s Send tow () settings=
 Links O BBCNEWS NewsFrontPage @ BUG |8 VWvortex Forums OFF g | Customize Links g | Floyd -Login 8 | Free Hotmail @] MyOrace @D RealPlayer [@ The Digital Bits - We know DVD! & WWivortex Forums Eos 2
File Edt Vew Favortes Tools Help

w &R |3givi@htm:ﬁwww.muey:oderum; ‘@XMLDEDEmnnswaﬁonm... X | \ - B - - [hPage v {GTook - @~ 69 Er K D 3

165 &

Result : 1 Rows Selected.
Commandfouiiul

select RES AS "RESOURCE"

from RESOURCE VIEW r
where equals_path (RES, ' /home/SCOTT/purchaseOrders’ ) = 1
/

RESOURCE

rue"CustomRslv="false"VersionHistory="false"StickyRef="true">

den="false"Invalid="false"Co
>2007-09-14T07:04:36.828000</
£>2007-09-19T00:49:24.850000
<Display] purchaseOrders</Displaylames
even-US</Language>
et>UTF-8</CharacterSet>
Typesapplication/octet-stream</ContentIype>

Result : 1 Rows Selected.

o
Close
v

< | >

it

% Local intranet H 100% -
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Performing the demonstration

The installation creates the folder “Oracle 11gR1 XML DB Basic Features Demonstration”. This folder is
located on the Desktop. The folder contains the following Icons.

@ C:\Documents and Settings\Mark D Drake\Desktop\Oracle 11gR1 XML DB Basic Features Demonstration

File Edit View Favorites Tools Help

L“-} Back -'\;) L—@ p Search IE_' Folders -
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The icons are numbered. To run the demonstration, click each icon in turn.
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0.1.0 Initialize Demo
This step initializes the demonstration.

Click the icon to launch the XML DB demonstration framework and run the SQL script. The username
tield will be pre-filled with the name of the demonstration user and the password field will be empty. Type
the password and hit enter or click outside of the password field. If the password is entered correctly the
form will refresh and the script will execute. If an HT'TP authentication dialog appears after entering the
correct password then Database Native Web Services have not been correctly configured for the user.

The script undoes all the actions that are performed by the demonstration, including:

Command[Outpu]

set acho on

-- Reset the changes to HR SCHEMA

update hr.employees
set DEPARTMENT_ID = NULL
where EMPLOYEE ID = 178
!

1 row Updated.

[Command[Outpu]

update hr.employees

set DEPARTUENT ID = 50
where EMPLOYEE ID = 139
!

1 row Updated.
Command[Output]

delete from hr.job history
where (employee id = 178 or employee id = 1399}

1 row Deleted.

e Reverse all changes made to the HR schema

.ommand|Outpu]
-- Delete XML Views
declare
non_existant view exception;
PRAGMA EXCEPTION_INIT( non_existant wview , -942 );
begin
begin
execute immediate 'OROP VIEW DEPARTMENT WORKBODK JML';
exception
when non_existant view then
null;
end;
begin
execute immediate 'OROP VIEW DEPARTMENT JML';
exception
when non_existant_view then
null;
end;
end;

/

PL/SQL procedure successfully completed.

e Drop the views created by running the demonstration
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[Commendloutpuf

-- DROP the context index DESCRIPTION TEXT INDEX before dropping the Schema

declare

non existant index exception:

PRAGMA EXCEPTION TNIT( non_existant_index ,
begin

-1418 ) ;

begin
execute immediate 'drop index iDESCRIPTION FULL_TEXT';
exception
when non_existant index then
null;
end;
begin
execute immediate 'drop index iPURCHASEORDER FULL_TEXT' ;
exception
when non_existant index then
null;
end;
end;

/
PL/S0L procedure successfully completed.

e Drop the full-text indexes created by running the demonstration

[Commandoutput

declare
unregistered schema exception;
PRAGMA EXCEPTION INIT( unregistered schema ,
begin
dbms_smnlschems . deleteSchema
{

-31000 };

‘http://muldb:80/home/SCOTT /poSource/xsd/purchaselrder . xad' ,
dbms_ sl schena . DELETE CASCADE FORCE) 7
exception
when unregistered schema then
null;
end;

i/
PL/50L procedure successfully completed.

Drop the PurchaseOrder XML schema and all dependant objects and resources

-- Create home directory for target user

call xdb utilities.createHomeFolder ()

PL/S0L procedure successfully completed.

begin
if {dbms_xdb.existsResource (' /home/SCOTT/purchasebrders’')) then
dbma_xdb.deleteResource (' /home/SCOTT/purchase0rders’ , dbms_xdb . DELETE RECURSIVE FORCE) ;

end if;

if (dbms_xdb.existsResource (' /home/SCOTT/poSource’')) then
dbms_xdb . delateRasource (' /home/SCOTT/poSource’ , dbms s DELETE RECURSIVE FORCE) ;

end if;

if (dbms_xdb.existsResource (' /home/SCOTT/Departments'}) then
dbms_xdb .deleteResource (' /home/5SCOTT/Departments’ , dbms xdb DELETE RECURSIVE FORCE) ;

end if;

if (dbms_xdb.existaResource (' /home/SCOTT/Workbooks/Departments')) then
dbms_xdb.deleteResource (' /home/SCOTT/Workbooks/Departments ', dbms_xdh . DELETE_RECURSIVE_FORCE) ;

end if;

end;

/
PL/SQL procedure successfully completed.

e Reset the status and content of all documents in the demonstration user’s home folder

e Recreate the library of styles used when generating Excel spreadsheets.
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1.1.0 XML DB Repository

This step uses Microsoft Windows Explorer to access the Oracle XML DB repository. Right click the
icon and select explore. This will open a new window containing the local folder WebDAV. This folder
contains a shortcut called “XML DB on hostname”.

Click the shortcut to establish a WebDAV connection between Microsoft Windows and the Oracle XML
DB repository. Since the repository requires an authenticated connection, Windows Explorer will prompt
for a username and password. Enter the demonstration uset’s username and password and click OK.

& (C:\xdb\Demo\11.1.0.6.0\basicFeatures\LOCAL\WebDAV

: X
@Back v @ - Ij )‘__\ Search [.I-_-t:-FoIders v

File Edit View Favorites Tools Help

Connect to xmldb

i Address |u':"| C:\xdb\Demo}11. 1.0.6.0\basicFeatures | OCAL \WebDAV

File and Folder Tasks = XML DB on xmidb
Other Places

Details

The server xmidb at XDB requires a username and password,

Warning: This server is requesting that your username and
password be sentin an insecure manner (basic authentication
without a secure connection).

User name: | £ scotr i |

Password: | seses |

[ Iremember my password

[, Ok J[ Cancel ]

Windows Explore will open a window showing the contents of the Oracle XML DB repository root

folder

& http://xmldb/

Too Help

eﬂack A -\;_.) Iﬁ: /':__j Search ['li:-Folders v

File Edit View Favorites

i address |21 http://xmidb/

@ 0 0

Other Places
home

g Web Folders
(5} My Documents

|=) Shared Documents
\-"-; My Metwork Places

index olap_data_... OLAP_XDS public publishedC. ..
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Double click the home folder icon to view the demonstration user’s home folder. In this example the
demonstration user is SCOTT so the home folder is called SCOTT. Double click the home folder to view
its content. Right click anywhere in the home folder and select new, folder.

& http://xmldb/

B=E
i Fle Edit View Favorites Too [

Help ﬂ’
Qe - @ | Pseach [ rders | [

¢ address | https/pamidb/
B B G G @ @ @&

cabo home index  olap_data_.. OLAP_XDS public  publishedC...

V‘Gu

Other Places

8 web Folders
EEX
L

i File Edit View Favorites Tools Help

Qe - O (T Oscwch [ Foides [FD-

: Address [ http:/pmidb/home

Other Places

U:| xmidb (2)

() My Dozuments B fitp://xmidb/home/SCOTT =]l
[y Shared Documents A

& My Network Places

! Fle Edit View Favorites Tools Help ar

Qe - O (T Oscwch [ Foides [FD-
¢ Address [ hitp/jxmidb/home/SCOTT v B

E

publishedCont
ent

Other Places

(1 home

(&} My Documents
[y Shared Documents
& My Network Places

B http://xmldb/home/SCOTT

: File Edit View Favorites Tools Help ;z.
@ Back - '\._.-) I_‘ﬁ: )‘__-j Search [|_-: Folders v
i Address ||:| http: /fxmidb home fSCOTT V| Go

>

Folder Tasks ! C’ D

@ e publishedC... | My New Foldes ]

@ Move this item
[y Copy this item
¥ Delete this item

Other Places

1 home

1 objects selected

Give the new folder a clearly identifiable name.
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The Oracle XML DB repository allows XML and other kinds of content to be organized and managed
using a familiar, intuitive file/folder metaphot. The repository supports the FTP, HTTP, HTTPS and the
WebDAV extensions to HTTP. This allows the content stored in the repository to be accessed using
standard tools like Microsoft Windows Explorer and Microsoft Office. No additional plug-ins, adaptors
or drivers need to be installed to use this feature.

WebDAV support allows end users to access the Oracle XML DB repository using familiar tools and
interfaces. WebDDAYV is an open standard, defined by the IETF. The standard defines a set of extensions
to the HTTP protocol that allow an HTTP Server to appear as a file server to a DAV enabled client.
Many vendors, including Microsoft, Adobe and Macromedia, now provide support for WebDAYV in their
products. Consequently popular desktop applications such as Word, Excel, Acrobat and Dreamweaver are
able to work directly with content stored and managed by the Oracle XML DB repository.

The WebDAV standard uses the term resource to describe a file or a folder. Every resource managed by a
WebDAV server is identified by a URL.

1.2.0 Make Directories

This step uses PL/SQL to cteate folders in the Oracle XML DB repository. It also demonstrates the
interaction between changes made in PL/SQL and Windows Explorer. Click the icon to launch the XML
DB demonstration framework and run the SQL script.

[Command|Output

set echo on
declare
result boolean;
begin
if (not dbms xdb existsResource('/home/SCOTT/poSource’')) then
result := dbms_xdb.createFolder (' /home/SCOTT/poSource') ;
end if;
if (not dbms xdb. existsResource('/home/SCOTT/poSource/xad'})) then
result .= dbms_xdb.createFolder (' /home/SCOTT/poSource/xsd’)
end if;
if (not dbms_xdb. existsResource('/home/SCOTT/poSource/xsl'})) then
result := dbms_xdb.createFolder (' /home/SCOTT/poScurce/xsl'):
end if;
if (not dbms xdb.existsResource('/home/SCOTT/Workbooks')) then
result := dbma_xdb.createFolder('/home/SCOTT/Workbooka') ;
end if;
result := dbms_xdb.createFelder (' /home/SCOTT/purchaselrders')
end;

£

PL/SOL procedure successfully completed.

quit

The script uses procedure createFolder, defined by package DBMS_XDB, to create new folders in the
demonstration user’s home folder. Once the SQL script is complete refresh the explorer window that
contains the demonstration user’s home folder.
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B http://xmldb/home/SCOTT

File Edit WView Favorites Tools Help ",'
0 Back ~ () I? /.F] Search || * Folders v
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Other Places ’/‘;l [‘;l ﬁ |‘;| [‘;l
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The Package DBMS_XDB enables operations on the tepository from SQL and PL/SQL. This means that
any program capable of calling a PL/SQL procedure can work with the Oracle XML DB repository.

Operations performed via protocols are atomic. E.g. each operation, such as creating a resource, renaming
a resource, deleting a resource, deleting a folder, etc is a transaction in its own right. Each change is
immediately visible to all other users.

Operations performed via SQL are transactional in nature. Changes made from a SQL session are not
visible to other users until they are committed. In SQL, a set of repository operations can be performed as
a single transaction which can be rolled-back if an error is encountered.

Oracle XML DB Database Native Web Services are currently stateless; each invocation of the Web
Service is treated as an atomic transaction. Since the demonstration framework uses Database Native Web

Services to execute SQL the changes made by the running the demonstration scripts are visible to others
users as soon as each service invocation completes.
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1.3.0 Listener Status

This step shows that the Oracle XML DB protocols leverage the existing networking infrastructure
provided by the Oracle Listener. Click the icon to display the current status of the local Listener.

This step only works when the demonstration is being run against a local database instance. If a remote
instance is being used, log into the remote server and manually execute the command “Isnrctl status”

1.3.0 Listener Status

LSNRCTL for 32-bit Windows: Uersion 11.1.8.6.8 — Production on 13-SEP-28@7 22:48:25

Copyright <{c> 1971, 2887, Oracle. All rights reserved.

Lonnecting to (DESCRIPTION=CADDRESS =C(PROTOCOL=IFC>(KEY=EXTPROC15213>>
STATUS of the LISTEMER

Alias LISTENER
Uersion THSLSNR for 32-hit Windows: Uersion 11.1.A.6.8 — Production
Start Date 13-SEP-2887 12:43:56
Uptime B days ? hr. 56 min. 36 sec
Trace Level of f
Security ON: Local 08 Authentication
OFF

Listener Parameter File c:Noraclesproductsil.i.@sdb_isnetworksadminslistener.ora
Listener Log File c:ivoraclendiaghntnslsnr~MDRAKE-LAP~\listener~alertlog.xml
Listening Endpoints Summary
¢DESCRIPTION=CADDRESS = (PROTOCOL ipc 3 (PIPENAME="%.“\pipe~EXTPROC1521ipci >
{DESCRIPTION=C(ADDRESS ={PROTOCOL=tcp><{HOST=127.8.8.1><PORT=1521)>>
CDESGRIPTION=CADDRESS =(FROTQCOL=tcp><HOST=MDRAKE-LAF>(PORT=88>)>(Presentation=HITP>(Session=RAW>>
{DESCRIPTION=CADDRESS =(PROTOCOL=tcp><{HOST=MDRAKE-LAFP>{PORT=21))<(Presentation=FIP)>{Session=RAWD>>
Services Summary...
Service "ORA11GRl.xp.mark.drake.oracle.com” has 1 instance{(s>.
Instance "orallgel™. status READY. has 1 handler<s?> for this service...
Service "ORA11GR1¥DB.xp.mark.drake. oracle com"” has 1 instance{s).
Instance “orallgel". status READY. has 1 handlewr(s) for this service.
Service "ORRiiGRI_HPT xp.mark.drake.oracle.com'” has 1 instance<s>.
Instance "orallgrl®. status READY, has 1 handler<s> for this service...
The conmmand completed successfully

C:xdb\Demos11.1.8.6 .B\basicFeatures“LOCAL> _:J

The Oracle XML DB protocol implementation is tightly integrated with the standard Oracle networking
infrastructure. The Oracle Listener supports the HTTP, WebDAV and FTP protocols in addition to
Oracle Net Services (SQL*NET). The Listener listens for HI'TP and FTP requests in the same way that is
listens for Oracle Net Services requests. HT'TP and FTP requests are handed off to an Oracle Shared-
server. When the request is processed the response is sent back to the client. The database should be
configured with enough Shared-server processes to handle the desired number of concurrent users.

Use the command Isnrctl status to determine whether or not the HTTP, HTTPS and FTP protocols are
active. A listener instance can only provide HTTP and FTP support for one database instance. In the
above example the database is configured to listen for HTTP on port 80, and FTP or port 21.

The protocols are disabled by default. They are enabled by specifying the desired port number for each
protocol. The port numbers are stored in the database instance’s xdbconfig.xml file. This file is found in
the root folder of the Oracle XML DB repository. XDBADMIN is required to be able to view or update
this file. The port numbers can be supplied using Oracle Database Control or by calling procedures
setHTTPPort and setFTPPort in package DBMS_XDB.

Special considerations exist when using privileged (port numbers < 1024) ports for HTTP or FTP in a
UNIX or Linux environment.
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1.4.0 Load Configuration Files

This step uses Windows Explorer to load files into the Oracle XML DB repository. Many Oracle XML
DB features operate on XML files. Examples include registering an XML Schema and performing XSL
transformations. These files must be accessible to the database instance. The easiest way to make the files
available is to load them into the Oracle XML DB repository. The WebDAV protocol allows files to be
loaded into the Oracle XML DB repository using a simple drag and drop operation.

Right click the icon and select explore. This will open a new window containing the local folder
ConfigurationFiles. This folder contains a folder called poSource and a shortcut called “user on
hostname”. The poSource folder is simply a folder on the local file system., the shortcut is a link to
demonstration user’s home folder in the Oracle XML DB repository.

Click on the poSource folder and drag into on the shortcut. When prompted, enter the demonstration
user’s username and password and click OK.

X

& C:\xdb\Demo\11.1.0.6.0\basicFeatu res\LOCAL\ConfigurationFiles l:| |E| |

© File Edit View Favorites Tools Help .’,'

@Back L D | I? /'_P\' Search l,_ Folders v

|5 C:'wdb\Demo\11. 1.0.6.0'basicFeatures \LOCAL \ConfigurationFiles V| Go

: Address

File and Folder Tasks 3
Other Places 2

. SCOTT on xmidb|

|
=

1 objects selected Copying poSource to http: //xmldb/home /[SCOTT jpoSource.

Cancel

Windows explorer copies the folder and its contents from the local hard-drive into the Oracle XML DB
repository. This folder contains XML Schema and XSLT style sheets.

The Oracle XML DB repository can also manage non XML content, such as HTML files, JPEG images,
word documents etc.
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2.1.0 Show XML Schema

This step provides an introduction to XML Schema and the way in which Oracle XML DB use’s XML
Schema to optimize storage and process of highly structured XML content.

Creating and Editing an XML Schema

There are number of tools that can be used to create and edit an XML Schemas, including Oracle’s
JDeveloper. These tools provide a graphical, easy to use, interface for creating and editing an XML
Schema. Most of these tools also include support for FTP and WebDAV, allowing them to work directly
with the Oracle XML DB repository.

The current market leader is XMLSPY from Altova. XMLSPY includes Oracle XML DB specific
functionality that simplifies the process of creating an XML Schema for use with Oracle XML DB. See
http://www.altova.com for more details about XMLSPY.

Click the icon to open XMLSPY. When the application opens click the + sign next to the DTD/Schemas
entry in the Project Panel. This branch will contain a single XML Schema, accessible via the following

URL: http://hostname:httpPort/home/USER/poSource/xsd/purchaseOrder.xsd.

Double-click this item. XMLSPY will prompt for a username and password. Enter the demonstration
user’s username password and click OK. XML Spy will open the XML Schema using HT'TP and display a
list of the elements and types defined by the XML Schema.

¥ Altova XMLSpy - [http://xmldb:80/home/SCOTT/poSource/xsd/purchaseOrder.xsd]

' File Edit Project XML DTD/Schema Schemadesign XSL/XQuery Authentic DB Convert View Browser WSDL SOAP  Tools Window Help - X
D E®R HT - $BE B8 o ol Do a2y s ne BFE"uss by
Project ax % KI Components ax

[z 2.1.0 Show XML Schema

B8 XML Files
188 XSL Files

-8 HTML Fies
=--[@8 DTD/Schemas
hitp://amidb:80/home/SCOT
12s

Order ann Helement
EcomplexType
HEsimpleType

pe |PurchaseOrderType ann

LineltemsType

LineltemType a

PartType a

ReferenceType al

_Action sType ann:
a

RejectionType
ShippinglnstructionsType
moneyType
quantityType a

.UsErType ann
RequestorType ann
CostCenterType
VendorType

.PurchaseordemumberType

|specialinstructionsType

by Type | by Namespace

NameType Details ax
?drﬁra:ﬂy_?e PurchaseOrder -~
elephoneType 3l PurchaseOrderfype |
DateType a | P
[ tsT) ann:
2 1 3 bmerdsTyre a =]
DescriptionType ann -
Info ax H
=l
i |
Aftributes | identity constraints ==
W 5 Details | Orade
EE X
Name Type Use Defaut Fixed FaEts ==
Text Grid Schema/WSDL Authentic Browser
[izh http:/ /xmidb:80/home/SCOTT/poSource/xsd/purchaseOrder.xsd 4 b | Facets
X¥MLSpy v2008 Registered to Mark D Drake (Orade XML DB) ©1995-2007 Altova GmbH NUM
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The XML Schema standard defines a language that can be used to define the structure of an XML
document. An XML Schema is an XML document, compliant with the Schema for Schemas. This Schema
is defined by the W3C.

XML Schema allows for strong typing of the elements and attributes in a document. It defines 47 scalar
data types. The base set of types can be extended using object orientated techniques like inheritance and
extension to define more complex types. XML Schemas are typically used a mechanism for validating
instance documents. Oracle XML DB can use XML Schema in this manner.

XMLSPY provides a powerful, graphical, easy to use interface for creating and editing XML Schemas.
XMLSPY supports both the WebDAV and FTP protocols allowing it direct access to content stored in
Oracle XML DB.

Click the & control next to element PurchaseOrder. Click the + sign next to the element Lineltems,
followed by the + sign next to element Lineltem. Finally click on the + sign next to element Part.
XMLSPY displays a graphical representation of the XML Schema.

Itova XMLSpy - [http://xmldb:80/home/SCOTT/poSource/xsd/purchaseOrder.xsd]
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Project 3 x El || Compenents ax
& 2.1.0 Show XML Schema || 00— — MEelement
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- (@@ XSL Fies | = ElsimpleType
8 HTML Fles ‘ I
=8 DTD/Schemas
ttp:/ i B0/home /SCOT | :
ities T 5
\ : |
| |
| |
‘ |
Purch: Ords e
s |
| '
‘ — | by Type | by Mamespace
‘ ‘ LineltemsType ‘ | Details X
\ \ \
2 | 5 \ \ \
Info 3 x ‘ ‘ ‘
\ |
\ \ = \
\ \ \
| | | Detals | Orace
‘ ‘ ‘ Facets ax
\ \ \ [
\ \ \
\ \ \
\ \ \
e iR e e e e e e e e ' | @
Tedt | Gid || Schema/WSDL | Authentic Browser
g http:/ /xmldb:80/home/SCOTT/poSource/xsd/purchaseOrder.xsd 4 b |Facets
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The PurchaseOrder schema is a relatively simple XML Schema that demonstrates the key features of a
typical XML document:

e The global element PurchaseOrder is an instance of the complexType PurchaseOrderType.

e PurchaseOrderType defines the set of nodes which make up a PurchaseOrder element.

e The Lineltems element consists of a collection of Lineltem elements.

e Fach Lineltem elements consists of two elements, Description and Part.

e The Part element has attributes Id, Quantity and UnitPrice.

Click the Text tab to switch into text mode. This will display the XML Schema as an XML document.

DR 6. 8

3 Altova XMLSpy - [http://xmldb:80/home/SCOTT/poSource/xsd/purchaseOrder.xsd]

Fle Edt Project XML DTD/Schema Schemadeson XSL/XQuery Authenc DB Convert Yiew Browser WSDL SQAP Tooks Window Help

@ M0 d [ Edly BEeE IOE

-8Xx

]

Project a2 x

2.1.0 Show XML Schema
XML Files
- (@ XSL Fies
(B HTML Files
= (B8 DTD/Schemas
g hitp://midb:80/home/SCOT
Entities

<l edited with XMLSpy v20
<l edited with XML S m
Iakxs'schema xmins:xs="http:/fwww.w3.0rg/2001/XMLSchema” xmins:xdb="http://xmins.oracle.com/xdb" version="1.0"
xdb:storeVarrayAsTable="true">
<xs element name="PurchaseOrder” type="PurchaseQrdeType" xdb defaultTable="PURCHASEORDER'/>
<xs.complexType name="PurchaseOrderType" xdb. SQLType="PURCHASEORDER T"»
=3 <XSIsequence>
<xs:element name="Reference” type="ReferenceType" xdb:SQLName="REFERENCE"/>
<xs:element name="Actions" type="ActionsType" xdb SQLName="ACTIONS"/>
<xs-element name="Reject” ty, ejectionType” minOccurs="0" xdb: SQLName="REJECTION"/>
<xs:element name="Requestor” type="RequestorType" xdb:SQLName="REQUESTOR"/>
<xs:element name="User" type="UserType" xdb:SQLName="USERID"/>
«xs-element name="CostCenter” type="CostCenterType" xdb:SQLName="COST_CENTER'"/>
<xselement name="Shippinglnstructions" type="ShippinglnstructionsType" xdb SQL Name="
SHIPPING_INSTRUCTIONS"/>
<xs:element name="Speciallnstructions” type="SpecialnstructionsType" xdb:SALNams="
SPECIAL_INSTRUCTIONS'/=
<xs:element name="Lineltems" type="LineltemsType" xdh: SQLMName="LINEITEMS"/>
i <fxs sequences
- <ixsicomplexType>

ml

@ <xs:complexType name="LineltemsType" xdb:SQALType="LINEITEMS_T">
@ <xscomplexType name="LineltemType" xdb:SQLType="LINETEM_T">
& <xs:complexType name="PartType" xdb SQLType="PART_T">
& <xs simpleType name="ReferenceType">
3 <xs:complexType name="ActionsType" xdb:SQLType="ACTIONS T">
@ <xs:complexType name="RejectionType” xdb:SQALType="REJECTION_T">
& <xs.complexType name="ShippinglnstructionsType" xdb SQLType="SHIPPING_INSTRUCTIONS_T">
& <xs simpleType name="moneyType">
5 <xs.simpleType name="quantityType">
@ <xs:simpleType name="UserType">
& <xs:simpleType name="RequestorType”>
& <xs simpleType name="CostCenterType">
5 <xs simpleType name="VendorType">
@ <xs:simpleType name="PurchaseQrderNumberType ">
@ <xs:simpleType name="SpeciallnstructionsType"=
& <xs simpleType name="NameType">
<xs simpleType name="AddressType'>
& =xs:simpleType name="TelephoneType">

[Text | Gid | SchemaWsDL | Auhertc | Browser

|| Elements nx
{} PurchaseOrder

Attributes B x

Entities ax

Ent amp &
Ent apos "
Ent gt >
En jt <
Em quot B

%

[Ehhttp:/ /xmldb:80/home/SCOTT/ poSource/xsd/purchaseOrder.xsd

¥MLSpy v2008 Registered to Mark D Drake (Oracle XML DB) ©1998-2007 Altova GmbH

Ln 3, Col 1 NUM

XMLSPY allows the XML Schema editor to work directly with the XML Schema in its native form
This schema defines two namespaces:

e http://www.w3c.org/2001/XMLSchema, is the namespace reserved by the W3C for the Schema
for Schemas. This namespace is used to define the structure of the XML document.
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e http://xmlns.oracle.com/xdb is the namespace reserved by Oracle for the Oracle XML DB
schema annotations. This namespace is used to add Oracle XML DB specific information to the
XML Schema that control how the instance documents will be stored in the database.

e The annotation mechanism is the W3C approved mechanism for adding vendor specific
information to a W3C XML Schema.

Annotating the XML Schema

Annotations allow database administrators and application developers to influence the way Oracle XML
DB processes the XML Schema. Using annotations provides two basic benefits.

e Fine-Tuning of the storage model to ensure it meets the needs of the application.

e Enforcing site-specific naming conventions for any SQL objects that are generated from the XML
Schema.

Oracle XML DB can register an XML Schema which contains no annotations. A set of default rules are
used to generate valid SQL names for the objects generated from the XML Schema. Annotations are
commonly used to control:

e The naming of the XMLType table that is associated with each global element defined by the
XML Schema.

e The naming of SQL Types and Attributes
e The mapping between the XML Schema data types and SQL data types.
e How repeating elements are managed in the SQL object model.

e The degree of XML fidelity that is required

In the example shown above the following simple annotations are used

e xdb:defaultTable specifies the name of the default table for PurchaseOrder documents will be
PURCHASEORDER..

e xdb:SQLType annotation specifies the name of the SQL object type corresponding to the
complexType PurchaseOrderType, will be PURCHASEORDER_T.

e xdb:SQLName specifies the name of the SQL Attribute corresponding to element Reference will
be REFERENCE.

Click the Schema/WDSL tab to switch the XMLSPY editor back in graphical mode and click the Oracle
tab in the Details window.
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3

This shows the XMLSPY panel that allows entry of Oracle specific annotations while editing the XML
Schema. This feature is enabled when ever an XML Schema declares the Oracle XML DB namespace or
by selecting the Enable Oracle Schema Extensions option from the Schema design menu.
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2.2.1 Register Schema

This step registers the PurchaseOrder XML Schema with Oracle XML DB. Registering an XML Schema
with the database enables optimized processing for the instance documents that belong to the XML
Schema.

Click the icon to launch the XML DB demonstration framework and run the SQL script.

[Command|Outpuf
begin
dbms_xmlschena.registerSchema
€
schemaURL => 'http://xmldb:80/hone/SCOTT/poSource/xsd/purchase0rder. xad' ,
schemalloc => xdbURIType (' /home/SCOTT/poSource/xsd/purchaselrder.xsd’} .getClob(},
local => TRUE,
genTypes => TRUE,
genTablea => TRUE
yi
end;

T

PL/SOL procedure successfully completed.

ommand/Qutpu

begin
xdb_analyze xmlSchema.renameCollectionTable ('PURCHASEORDER','"MMLDATA"."LINEITEMS"."LINEITEM"', 'LINEITEM'}:
xdb_analyze xmlSchema.renameCollectionTable ('PURCHASEORDER','"IXMLDATA"."ACTIONS"."ACTION"', 'ACTION'):

end;

/

PL/SQL procedure successfully completed.

select PARENT TABLE NAME, PARENT TABLE COLUMN, TABLE NAME
from USER NESTED_TABLES

X

PARENT_TRABLE_NAME PARENT_TABLE COLTMN TABLE_NEME

FURCHASEORDER. "XMLDATA"™ . "ACTIONS". "ACTION" ACTICN TABLE

EURCHASEORDER. "XMLDATA". "LINEITEMS". "LINEITEM" [LINEITEM TABLE

Result : 2 Rows Selected.

quit

XML Schemas are registered using procedure registerSchema defined in package DBMS_XMLSCHEMA.
IN Oracle Database 11g XML Schemas can be registered for use with either XML Schema-optimized
object-relational storage or with Binary XML storage. The default is to register the XML Schema for use

with object-relational storage. Binary XML storage is selected by setting parameter OPTIONS to
DBMS_XMLSCHEMA.REGISTER_BINARYXML when calling registerSchemay().

The use of an XML Schema is mandatory for XML Schema-optimized storage. The object-relational SQL
Type model used to manage the instance documents is derived from the XML Schema’s object model.
Starting with Oracle Database 11g, collections (elements defined with maxOccurs > 1 or unbounded) are
automatically mapped into heap organized nested tables when default tables are generated. This results in
a storage model tuned for operations on collections. Prior to Oracle Database 11g, the schema annotation
xdb:storeVarrayAsTable="true”” needed to be added to the XML Schema in order to generate a collection
optimized storage model.

The use of an XML Schema is optional with Binary XML storage. Registering an XML Schema for use
with Binary XML storage enables automatic schema-validation as well as a more accurate mapping

between XML and SQL data types and optimized use of XML index.

If parameter GENTABLES is true registerSchema generates a set of defaults tables that can store the
instance documents.
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The XML Schema is uniquely identified using parameter schemaURL. Instance documents that include a
schemal.ocation or noNamespaceSchemal.ocation attribute matching the schemaURL will automatically
be associated with the XML Schema. This method of identifying an instance document is defined by the
W3C XMLSchema-Instance specification.

In this example the XML Schema is registered for object-relational storage.

e The SchemaURL value is used an internal identifier for the XML Schema. Oracle XML DB will
never attempt to access the location identified by the schemaURL.

e The operator xdbUriType provides access to a document that has been stored in the XML DB
repository.

e Nested tables are generated for the collection of Action elements and the collection of Lineltem
elements. Procedure registerSchema uses system generated names for these tables. Procedure
renameCollectionTable, defined by the package XDB_ANALYZE_SCHEMA, can be used to
specify meaningful names for these tables.

e Procedure renameCollectionTable takes three arguments: the name of the parent table; the name
of the SQL attribute corresponding to the repeating element; and the new name for the nested
table. The new table name is automatically be suffixed with _TABLE. Renaming nested tables
makes it much easier to create indexes and interpret query plans.

Table LINEITEM_TABLE is used to store the collection of Lineltem elements for each document in
table PURCHASEORDER. Each Lineltem element is stored as a separate row in this table. This makes it

possible to re-write path expressions that reference the Lineltem element into SQL operations on
LINEITEM_TABLE.

There is an implicit primary-key foreign-key relationship between table PURCHASEORDER and table
LINEITEM_TABLE. The foreign-key is the hidden column NESTED_TABLE_ID. A system generated
index is created on the foreign-key column.

LINEITEM_TABLE is a nested table and cannot be accessed directly using SQL. DML statements. It can
be accessed using DDL statements, allowing operations like create index to be performed. In Oracle
Database 11g the table is a normal heap-organized table. In previous versions of Oracle XML DB,
LINEITEM_TABLE was an Index Organized Table (1I0T).

Table ACTION_TABLE is used to store the collection of Action elements for each document in table
PURCHASEORDER.
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2.2.2 Show Objects

This step describes some of the tables and types generated by registering the PurchaseOrder XML
Schema. Click the icon to launch the XML DB demonstration framework and run the SQL script

[Command[output]

set acho on
describe purchaseorder

Table : of XMLType

XML Schema : http://xmldb:80/home/SCOTI/poSource/xsd/purchase0rder.xsd

Element : PurchaseOrder
Storage : Object-Relational Type : PURCHASEORDER T
[CommandfCutput

describe PURCHASEORDER T

Type : PURCHASEORDER_T XML Schema definition

Attribute Type Inherited|| cyo:complexType na ="PurchaseOrderType "xdk: S)LType="PURCEASEORDER T"xdb:SQLSchema="SCOTT abatract="Ffalse"miy

|s¥s_xomeDs |xpBsRAW L1ST T ¢xs:sequence
REFERENCE VARCHARZ (30 CHAR) <xs
20TTONS acTIONS T <xs ActionsType"xdb: SQLName="ACTIONS "xdb:propiumber="5194"xdb: glol

<xs "RejectionType"minOccurs="0"xdb: 53QLName="REJECTION"xdh : propHumb;

REJECTION REJECTION_ T <X3 vpe="RequestorType"xdb: 5] "REQUESTOR"xdb:propNumber="5196"xdb:glokal="{

[REQUESTCOR VARCHARZ2 (128 CHAR) <xs /T :propiiunber="5197"xdb: globel="false"xdb: SQLT|

USERID VARCHAR? (10 CHER) <xs CostCenter™type="CostCenterType"xdb: S)Lllame="COST ¢ = -

L L i i R —"Shinni b SOT Hamem" "

COST CENTER VARCHRRZ (4 CHER) <xs Shlp}.)lannstruc'.:lon Shlpplannstrur.:tl\:ms'I‘jpe xdb: SQLMam SHIPPING INSTRUCTIONS
= - <x3 SpecialInstructions SpecialInstructionsType"xdb: SQLNam: PECIAL INSTRUCTIONS"xdb|

;SHIEEIN“LINSIRU“HDNS;SHIPEIN"—INSIRU“IIDNS—I <xs LineItems"type="LineltemsType"xdb:5{LNane="LINEITEMS "xdb:propNunber="5201"xdb:global="f

SPECIAL INSTRUCTIONS |VARCHARZ ({2048 CHAR) </H3:3equence>

LINEITEMS LINEITEMS T </xa:complexTypes

[CommandfCutpu]

desc LINEITEMS_T

Type : LINEITEMS T ¥ML Schema definition

-<x3:complexType LineItemsType"xdb:SQLTvpe="LINEITEMS T"xdb:5QLSchema="5COTT "abatract="false"miked="false"xdb2:maintainDOM="
Attribute Type Inherited| — -
oo . ~<H8:sequence min (3
S¥S_XDBFD$ XDB$RAW_LISI_T <x3zel ineTtem"type="LineItenType "naxOccurs="unbounded "xdb: SQIName="LINEITEM" xdb: SJLCo11Type="LINEITEM V"xdb:prog
LINEITEM |LINEITEM V </X5:3equel
</xs:complexType>
[CommandOutpuf

desc LINEITEM V

Iype : LINEITEM ¥

XML Schema definition
WERRRY (2147483647) of LINEITEM_T
Attribute Type Tnherited -cus:complexType name="LineItemType"xdb:5QLType="LINEITEM T"xdb:S5QL5chema="SCOTT"abatract="false"mixed="false"xdb2:maintainDC
="0">
Description"type="DescriptionType"xdb:SQL 'DESCRIPTION"xdb: propHumb "5204"xdb: glob:
Part"type="PartType"xdb:5QLName="PART "xdb:propiumber="5205"xdb: global="false"xdb: SQLTyp

5YS_XDBPDS |XDBSRAW_LIST T
ITEMNIRMBER |NUMBER(38,0)

DESCRIFTION VARCHARZ (2568 CHAR) </43:sequence>
DART PART T bute name="TtemMumber"type="xs:integer"xdb:S5]LName="TTEMNUMBER"xdb : SQL.Type="NUMBER"xdb: propHumber="5203"xdb: globe

"false"xdb:
"PART T"xdb:5|

quit

Schema registration generates a SQL Type from each complexType defined by the XML Schema. It also
generates a default table for each global element defined by the XML Schema. The following objects were
created by registering the example Schema.

e Table PURCHASEORDER. This is an XMLTYype table. Each row in the table will contain an
XML document. The documents must conform to the definition of the element PurchaseOrder in

the XML Schema http://localhost:8080/home/SCOTT /posource/xsd/purchaseOrder.xsd. The
table uses object-relational storage, based on the SQL type PURCHASEORDER_T.
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e Type PURCHASEORDER_T. The definition this object is derived from the complexType
PurchaseOrderType. The attributes of the SQL type correspond to the elements and attribute

defined by the complexType. Internally a PurchaseOrder document will stored as an instance of
PURCHASEORDER_T.

e Type LINEITEMS_T. The definition this object is derived from the complexType
LineltemsType. LineltemsType is defined as being a collection of Lineltem elements. Each
Lineltem is an instance of the complexType LineltemType. Internally any element based on
complexType LineltemsType will be stored as an instance of LINEITEMS_T.

e Type LINEITEM_T. The definition this object is derived from the complexType LineltemType.

Internally any element based on complexType LineltemType will be stored as an instance of
LINEITEM_T.

e Varray LINEITEM_V. This is a collection of LINEITEM_T objects. The varray type is required
since element Lineltem is allowed to occur multiple times within a Lineltems element. Internally
collections of LINEITEM_T objects will be stored as instances of LINEITEM_V.

e All of the SQL Types contain a SYS_XDBPDS attribute. Oracle XML DB uses this attribute to
track instance level meta data that allows it to provide DOM fidelity for the documents it
manages. DOM Fidelity ensures that all the significant information in the document is maintained
during the conversion between the internal and external representations of the XML.

Maintaining DOM Fidelity can result in significant storage and processing overheads.

e Itis common for DOM Fidelity to be required by document-centric applications where white-
space is significant, and the documents are likely to contain processing instructions, comments
and mixed-text.

e Itis uncommon for DOM Fidelity to be required by data-centric applications, where all of the
information in the document is represented as elements or attributes. For these applications,
disabling DOM Fidelity by adding the annotation xdb:maintainDOM="false” to each
complexType, leads to significant reductions in storage and improvements in throughput.
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3.1.0 Load Sample Data

This step uses Microsoft Windows Explorer to load XML files into table PurchaseOrder. Right click the
icon and select explore. This will open a new window containing the local SampleData.

& C:'\xdb\Demo\11.1.0.6.0\basicFeatures\ OCAL \SampleData
File Edit View Favorites Tools Help

@Bad( - -\J |ﬁf pSeard'l [-Ef-FoIders Y

i Address |L':'.‘; C:\wdb'\Dema'\11. 1.0.5.0'\basicFeatures'L OCAL\SampleData V| &4 Go

File and Folder Tasks ¥,

other Places

(= ==
i B 2003

||::J Invalid \/_:, PurchaseCOrders on xmidb

0 bytes j My Computer

The window contains four items, a shortcut called “PurchaseOrders on hostname’ and folders called
2002, 2003 and Invalid. This shortcut is a link to PurchaseOtrders folder in the demonstration uset’s home
folder in the Oracle XML DB repository. Double-click folder 2003. Double-click folder Mar.

@ C:\xdb\Demo\11.1.0.6.0\basicFeatures\LOCAL \SampleData\ 2003
)

: Fle Edit View Favorites Tools Help

eBad v \ﬂ) |} pSearm ['Ef-FoIders v

i Address |lj___"| C:\wdb\Demol11. 1.0.6.0\basicFeatures\L OCAL\SampleData\2003

File and Folder Tasks ¥ i ) AsianExamples

m & C:\xdb\Demo\11.1.0.6.0\basicFeatures\L OCAL\SampleData\2003\Mar
File Edit View Favorites Tools Help

eBad - \ﬂ) |} pSeardﬂ [-Ef-FoIders v

i Address |lj___"| C:'xdb\Demal11. 1.0.6.0'basicFeatures \LOCAL\SampleData '\ 2003 \Mar

S5KE

oy
DHerEtaces % CIOHNSON-20030302123335,,, & DAUSTIN-2003030912333583,., ¢ JCHEN-20030302123335961P, ..
XML Document ¥ML Document XML Document

S5KE S5KB

e AWALSH-2003030912333587.., 0 AWALSH-2003030912333591.., & AWALSH-2003030912333610...
File and Folder Tasks v XML Document ALTOVA| M| Document XML Document
=ml =mr =i

5KE Bl <k

LSMITH-2003030912333661P... 2l 2003030 o I SKIMG-20030309123336131P, ..
XML Document ML Document XML Document
Bl s 7 KB ELl =6
TFOX-2003030912333681P0T.., & WIOMES-20030309123335971...
XML Document ALTOMA| ML Document
T e B s«

Type: XML Document Date Modified: 9/13/2007 10:35 PM Size: 1.23 KB " d My Computer
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Double click SBELL-2003030912333601PDT.xml. This will launch Internet Explorer and display the
document. If some other application is launched, use the Open With option of Windows Explorer’s right
mouse button menu to open the file with Internet Explorer.

{Z C:\xdb\Demo\11.1.0.6.0\basicFeaturesyl OCAL\SampleData\2003\Mar\SBELL-2003030912333601PDT.xml - Windows Internet Explorer QE

Ci'wdb'\Demo'’i11. 1.0.6.0\basicFeatures | OCAL \SampleData',2003\Mar \SBELL-20030309 1233360 1PDT. xml V| || X | | 2~

: CDLJgIE.va v Go o@ ﬁ + RS~ &~ {:? Bookmarks + @386 blocked "? Check = % Autolink autaFil ©Setﬁngsv
»»

: Links BE8 BBC NEWS Mews Front Page £ BUG g | VWvortex Forums OFF & | Customize Links @ | Floyd -Login 4 | Free Hotmail E] MyQrade @ RealPlayer
File Edit View Favorites Tools Help

& | @ C:\xdb\Demal 11, 1.0.6.0\pasicFeatures )L OCAL\Sampl... | | - B - @ v [Page - GToos - @ €9 Br £ @ 3
'g' To help protect your security, Internet Explorer has restricted this webpage from running scripts or ActiveX controls that could access your computer. Click here for options... x

- <PurchaseOrder xmins:xsi="http:/ /www.w3.0rg/2001/XMLSchema-instance"
xziinoMNamespaceSchemalocation="http:/ fxmldb:80 /home /SCOTT/poSource/xsd/purchaseOrder.xsd" =
<Reference>SBELL-2003030912333601PDT=/Reference=

- =Actions>
- <Action=>
<User=SVOLLMAN=/User=
=/Action=
=/Actions=
<Reject /=
<Requestor=Sarah 1. Bell</Requestor>
<User=SBELL=/User>
<CostCenter>530</CostCenter>
- =ShippingInstructions=
<name=Sarah J. Bell</name=
<addres==400 Oracle Parkway Redwood Shores CA 94065 USA</address=>
=telephone=650 506 7400</tclephone=
</ShippingInstructions=
=Speciallnstructions=Air Mail</Speciallnstructions=
- =Lineltems=
- <=Lineltem ItemNumber="1">
=Deszcription=A Night to Remember</Description=
=Part Id="715515009058" UnitPrice="39.95" Quantity="2" />
</Lineltem=
- <=Lineltem ItemNumber="2"=
=Deszcription=The Unbearable Lightness Of Being</Description=
<Part Id="37429140222" UnitPrice="29.95" Quantity="2" /=
</Lineltem=
- <=Lineltem ItemNumber="3"=
<Description>Sisters</Description>
<Part [d="715515011020" UnitPrice="29.95" Quantity="4" /=
</Lineltem=
=/Lineltems=
</PurchaseOrder=

¥ Dane g My Computer # 100% -

This document is valid instance of the XML Schema. The file contains a noNamespaceSchemal.ocation
attribute that correctly identifies it as an instance of the class defined by the XML Schema. Close the
browser and navigate back to the folder SampleData.

Oracle XML DB provides multiple ways of storing XML documents in the database.

From SQL and PL/SQL normal insert statements can be used The XML can be supplied as a constant or
bind variable. Before the XML can be stored as an XMLType is must first be converted from the source
form into an XMLType instance using one of the XMLType constructors. Variants of the XMLType
constructor allow the XML to be supplied as a VARCHAR2 or CLOB. If the XML is contained in a file
that is accessible from the database’s local file system a BFILE can be used to construct the XMLType
directly from the contents of the file. Oracle XML DB also supports the SQL/XML standard operator
XMLParse.
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The Oracle XML DB repository can be used to load XML files into an XMLType table. The XML must
be schema-based and it can only be loaded into the default table defined by the XML Schema. Documents
can be loaded using FTP, HTTP or WebDAYV or by calling procedure createResource, defined by package
DBMS_XDB. When a schema-based XML document, associated with a known XML Schema, is loaded
into the Oracle XML DB repository XML DB automatically stores the content of the document in the
default table defined by the XML Schema.

Drag the folder 2003 on to the PurchaseOrders shortcut. When prompted, enter the demonstration user’s
username and password and click OK.

& C:\xdb\Demo\11.1.0.6.0\basicFeatures\LOCAL\SampleData M=1E3

"

: File Edit View Favorites Tools Help

@Back . > I'ﬁ /'_F\' Search “ Folders *'

7 . I
{ Address |Iﬂ Ci\wdb\Demao'11. 1.0.6.0'basicFeatures L OCAL \SampleData V| Go

i n
File and Folder Tasks 3 "J 002 @
|

PurchaseOrders on xmidb)|

Other Places h; T,
i - E
-
1 objects selected |!

&° ° @

Copying JCHEM-20030509123336462PDT. xml to
http: ffxmldb/home /SCOTT fpurchaseOrders/2003May.

NEENENNNNEEEENENENNEEEEER Cancel

Windows Explorer will copy the contents of the folder into the Oracle XML DB repository. Since the
documents in this folder are instances of the PurchaseOrder XML Schema, the content of each document
becomes a row in table PURCHASEORDER. Since Microsoft Windows and Oracle XML DB support
the WebDAYV protocol no software needs to be installed on the desktop to enable this feature.

When the copy is complete right click the PurchaseOrders shortcut and select explore. This will open a
new window containing the Oracle XML DB folder /home/ USER/PurchaseOrders. The content of this
window comes from the Oracle XML DB repository. The window will contain a single folder called 2003.
Double click to open folder 2003. This folder will contain folders Jan thru Dec. Double click folder Mar.
The folder will contain the same set of XML documents as the local folder SampleData\2003\ Mat.

Windows Explorer has used the WebDAV protocol to replicate the structure and content of the local
folder 2003 in the Oracle XML DB repository.
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B http://xmldb/home/SCOTT/purchaseOrders
© Fle Edit View

Favorites Tools Help

‘ Qo - © [T O s [ rdders | [

Address |I:I http://xmidb/home/SCOTT fpurchaseOrders

Other Places

7 scarr

(5} My Documents
(5 Shared Documents
& My Network Places

B hitp://xmldb/home/SCOTT/purchaseOrders/2003 X
‘ Fle Edit View Favorites Tools Help ar

] Qe - ) | Osewch [T Fotes [~
Address | http: /fxmidb/home /SCOTTjpurchaseOrders/2003
Dec

Feb Jan Jul

il s Apr AsianExamples Aug

(3 purchaseOrders
(&} My Documents B hitp://xmldb/home/SCOTT/purchaseOrders/2003/Mar

(C Shared Documents ‘ Fle Edit View Favorites Tools Help [%
& My Network Places : =
Qe - ) | Osewch [T Fotes [~
Address |1 http: fmidbyhome SCOTT purchaseOrders/2003/Mar v B e

T EH e & & 8 e &

AWALSH-2003 AWALSH-20... AWALSH-20... CIOHNSON-... DAUSTIN-2... JCHEN-200... LSMITH-200...
03091233358
71PDT.xml

SBELL-2003... SKING-2003... TFOX-2003... VIOMES-20...

other Places

(3 2003
(3} My Documents

) Shared Documents
& My Network Places

Double click SBELIL-2003030912333601PD T .xml.

This launches Internet Explorer and displays the document. The document is be fetched from the Oracle
XML DB repository using an HTTP GET. If the browser does not own an active, authenticated HTTP
connection to the repository, Internet Explorer will prompt for a username and password before

accessing the document. If this happens enter the demonstration uset’s username and password and click
OK.

If the URL in the browser appears to reference the local file system this means the document has been
fetched from browsers cache. If this happens, clear the browser cache and re-try the operation.
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G- | 9 [%2] (3] [cos0e BB
| Google[G- viGeog B~ RS+ @~ ¥ Bookmarks~ [ 386 blocked > (D) settings~

 Links O BBC NEWS News FrontPage 4 BUG 8| VWvortex Forums OFF @ | Customize Links 8| Floyd - Login & Free Hotmail 2%

e o |(;3Cumedmg.“

[71 3 - d=h ~ |2k Page - { Tools - (@~

Connect to xmldb
"2
A

The server xmidb at ¥DB requires a username and password.

Warning: This server is requesting that your username and
password be sent in an insecure manner {basic authentication
without a secure connection).

[ remember my password

= http://xmldb/home/5COTT/purc tﬁ.set}rderSr’ZDO 3/Mar/SBELL-2003030912333601PDT.xml - Windows... |Z| |§| |z|

\:}\:j v |g http://xmidb/home/SCOTT fpurchaseQrders2003/Mar [SBELL-201 % | "f | X | oogle |:9 &4

GDfngE“ i VIGo e ~ RS+ & ~ | % Bookmarks~ 5]386 blocked > @Setﬁngsv
¢ Links [ER BBC NEWS News Front Page £|BUG g | VWvortex Forums OFF @ | Customize Links & | Floyd -Login & | Free Hotmail 72
File Edit View Favorites Tools Help

W S | @t pmidomomesscotipurches... | | L T - i - [hPage - FToos - @ D B KL D 3

- «PurchaseCrder xmins:xsi="http:/ /www.w3.org/ 2001 /XMLSchema-instance"
xziinoNamespaceSchemalocation="http:/ /xmldb:80/home/SCOTT/poSource/xsd/ purchaseOrder.xsd"=
<Reference=SBELL-2003030912333601PDT</Reference>
<Actions=
- <Action=

<User=SVOLLMAN=/User=
</Action>
</Actions>
<Reject /=
=Requestor=Sarah 1. Bell</Requestor>
=User=SBELL=/User>
<CostCenter=830</CostCenter=
<ShippingInstructions=
<name=Sarah 1. Bell</name=>
«<addres=>400 Oracle Parkway Redwood Shores CA 94065 USA</address=>
=telephone=650 506 7400=/telephone=
</Shippinglnstructions=>
<Speciallnstructions=Air Mail</Speciallnstructions>
- <Lineltems=
- =LineItem ItemMumber="1"=>
<Description=A Night to Remember=/Deszcription=
<Part [d="715515009058" UnitPrice="39.95" Quantity="2" />
<fLineltem=
- =Lineltem ItemMumber="2"=>
<Description=The Unbearable Lightness Of Being=/Description=
<Part [d="37429140222" UnitPrice="29.95" Quantity="2" /=
<fLineltem=
- =Lineltem ItemMumber="3">
<Description=Sisters</Description>
<Part [d="715515011020" UnitPrice="29.95" Quantity="4" />
<fLineltem=
</Lineltems=
</PurchaseOrder>

i‘j Local intranet
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3.2.0 Add Constraints

The XML Schema specification is an extremely powerful standard. It allows XML Schema designers to
define very complex rules about what is valid in an instance document. However there are some fairly
common data management concepts that cannot be easily expressed using the current version of the XML
Schema standard. These include the ability to define SQL style constraints and referential integrity rules.

For instance, in XML Schema it very easy to specify that a value must be unique within a document but
quite difficult to express that a value must be unique across a collection of documents (a UNIQUE
constraint). Schema makes it easy to express that the value of an element or attribute must match the
value of some other attribute or element within the document, but difficult to express the fact the value
must match a value found in a some other data source (a FOREIGN KEY constraint).

Oracle XML DB allows SQL type integrity rules to be applied to XML documents. Simple rules, like
enforcing uniqueness and foreign key relationships, are applied by defining SQL constraints on the tables
that manage the XML data. More complex rules are enforced using database triggers.

This step uses SQL constraints to impose SQL-style referential integrity rules and full schema validation
on documents stored in the Oracle XML DB repository. Click the icon to launch the XML DB
demonstration framework and run the SQL script

[Command|Outpuf

alter table PURCHASEORDER
add constraint REFERENCE IS UNIQUE
unique {(xmldata.'REFERENCE")
/

Table altered.

[Command[Outpul]

zlter table PURCHASEORDER
add conatraint USER IS VALID
foreign key (xmldata."USERID") references HR.EMPLOYEES (EMAIL)
/

Table altered.

create or replace trigger VALIDATE PURCHASEORDER
before insert on PURCHASEORDER
for each row
begin
if (:new.object_value iz not null) then
:new.object value.schemavalidate() ;
end if;
end;

/

Trigger created.

quit

The script enforces the following rules on PurchaseOrder documents.

e Constraint RERENCE_IS_UNIQUE enforces the rule that the value of the text node for element
/PurchaseOrder/Reference must be unique for all documents stored in the PURCHASEORDER
table

e Constraint USER_IS_VALID enforces the rule that the value of the text node for element
/PurchaseOrder/User must match a value in the EMAIL column of table HR EMPLOYEES.
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e Trigger VALIDATE_PURCHASEORDER forces a full schema validation to be performed for
each document stored in table PURCHASEORDER.

Unique and Foreign Key constraints are defined in terms of the underlying object model when object-
relational storage is used. Object-relational SQL has to be used to identify the target of the constraint. The
virtual column name object_value is used to reference the content of an XMLTYype table.

In Oracle Database 11g, virtual columns can be used to define constrains for binary XML storage.

Schema Validation

With object-relational storage Oracle XML DB performs a simple ‘lax’ validation of the incoming XML
Documents before they are stored. This validation ensures that all mandatory information is present and
there are no unexpected elements or attributes in the document. It does not check all of the rules defined
by the XML Schema. Full schema validation is performed by invoking the schemaValidate method on the
value of the XMLTYype.

Full XML Schema validation is an expensive in terms of memory and cpu. Making schema-validation
optional allows database administrators and application designers to choose whether or not the overhead
of performing a full schema-validation inside the database is appropriate. If the application inserting data
can be trusted to ensure that the data is valid, the overhead of performing a full schema-validation can be
avoided. If it not possible to trust the applications inserting the data, then a simple trigger is all that is
required to enforce schema-validation. One common use-case for having database enforced schema-
validation is when the protocols are used to load content into the database. In this scenario there is no
way to know whether or not the application loading the data has checked that the data is schema-valid.

Binary XML always perfumes a full-schema validation. It uses a very efficient streaming validator to

minimize the overhead associated with XML Schema validation. Since binary XML relies on the XML
Schema for type-checking etc, the additional overhead imposed by full schema-validation is minimal.
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3.3.1 Duplicate Reference

This step shows a constraint ensuring that the value of element /PurchaseOrder/Reference is unique for
all the documents stored in table PURCHASEORDER. The constraint is enforced when the document is
inserted into the XMLType table. It does not matter whether the insert is done directly from SQL or
indirectly via the Oracle XML DB repository. Double click the icon to launch FTP and load a
PurchaseOrder document into the XML DB repository.

28— MDRAKE-LAP
nauthoriszsed use of this FIP server iz prohibited and may be subject to civil and criminal prosecution.
228 MDRAKE-LAP FTIP Server <Oracle HML DB-Oracle Database) ready.
ftp> user SCOIT tiger
331 pass required for SCOTT
238 5COTT logged in
ftp> cd ~honesSCOTT purchaseOrders
258 CUD Command successful
ftp> *type DuplicateReference.xml
PurchaseOrder xmlns:xsi="http: swvuww.uwl.org- 2001 -EMLSchema—instance' xsi:noMNamespaceSchemalocation="http:-~
SCOTT “poSource  xsd/purchaselrder.xsd">
{Reference>SBELL-2803038912333681PDT<{./Reference>
<Actions>

{ActionX>

<User>SVOLLMAN<S ~User>

</Action>
{/Actions>
<Reject->
<Requestor>Sarah J. Bell<{-/Requestor>
{User>SBELL  /lser>
<CostCenter>»538{ CostCenter>
<Shippinglnstructions>

<name>Sarah J. Bell</name>

<address >488 Oracle Parkway
Ezdwood Shores

4865
SA<- address>
<telephone>65@ 586 7480<{-telephone’>
</ShippingInstructions>
<8peciallnstructions>Air Mail{ Speciallnstructions>
{Lineltems>

{Lineltem ItemNumber='"1">
{Description>A Night to Remember<- Description’>
{Part Id="7155158A7858" UnitPrice="37.25" Quantity=""2"r>
<rsLineltem>
<Lineltem ItemNumber=""2">
{Description>The Unbearabhle Lightness Of Being<{/Description’>
<Part 1d="37429140222" UnitPrice="29.95" Quantity=""2"/3>
{/Lineltemn’
<Lineltem ItemNumber="'3">
{Description>Sisters{sDescription’>
<Part Id="7155158118280" UnitPrice="2%7.25" Quantity=""4">

<s/Lineltem>

{/Lineltems>

sPurchaseOrder>

ftp> put DuplicateReference.xml

288 PORT Command successful

158 ASCII Data Connection

558— Evror Hesponse

ORA-BA6A4: error occurred at recursive SQL le

ORA—B0@P1: unigque constraint (SCOTT. REFERENCE IS UNIQUE) violated
558 End Error Response

ftp: 1268 bytes sent in B.B@%econds 1268000.680Kbytes. sec.

ftp>
ftp> X
4r | »

The XML document is schema-valid, however the value of the node /PuchaseOrder/Reference/text(),
SBELL-2003030912333601PDT.xml , is a duplicate of one of the documents already in table
PURCHASEORDER. This causes the unique constraint REFERENCE_IS_UNIQUE to be violated.

The upload operation is aborted, the ftp put operation fails, and the following error is reported:

ORA-00604: error occurred at recursive SQL level 1
ORA-00001: unique constraint (SCOTT.REFERENCE_IS_UNIQUE) violated
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Type bye or quit to exit the FTP session

3.3.2 Invalid User

This step shows a foreign-key constraint ensuring that the value of element /PurchaseOrder/User can be
found in the EMAIL column of table HR. EMPLOYEES. The constraint is enforced when the document
is inserted into the XMLType table. It does not matter whether the insert is done directly from SQL or
indirectly via the Oracle XML DB repository. Double click the icon to launch FTP and load a
PurchaseOrder document into the XML DB repository.

‘& 3.3.2 Invalid User

Lonnected to localhost.
228— MDRAKE-LAP
Unauthorised use of this FIP server is prohibited and may be subject to civil and criminal prosecution.
228 MDRAKE-LAF FTIP Server <Oracle XML DB-Oracle Database? ready.
ftp> user SCOTIT tiger
331 pass required for SCOTT
238 5COTT logged in
ftp> cd <home/8COTT purchaselrders
258 CWD Command successful
ftp> *type Invalidlser.wml
PurchaseOrder xmlns:xsi="http: s wvuw.wld.org-2001 - -EMLSchema—instance' xsi:noMNamespaceSchemalocation="http:-~
SCOTT s poSource xsd/purchaselrder. xsd">
{Reference >HACKER-2883188%12333681PDT<{./Reference’>
{Actions>
<Action>
<User SVOLLMANS ~User>
</Action>
{sfActions>
<Reject~>
{Requestor>Sarah J. Bell{-/Requestor>
{User>HACKERS rlUser>
{CostCenter>83B8{CostCenter>
<Shippinglnstructions>
<name>3arah J. Bell</name>
<address>488 Oracle Parkuway
Egdwood Shores

ftp> open xmldh 21 23 . ﬂ

40865
SA</address>
<telephone>658 586 7480<-telephone’>
<s/ShippingInstructions>
{Speciallnstructions>Air Maild{/8peciallnstructions>
{Lineltems>
<Lineltem ItemNumber=""1"">
{Description>A Night to Remember<{-Description>
{Part Id-"715515339853" UnitPrice="32.95" Quantity="2"->
<sLineltem>
<Lineltem ItemNumbepr="'2">
<{Description>The Unbearahle Lightness Of Being<{/Description>
{Part 1d="37429148222" UnitPrice=""29.95" Quantity="2"/>
</Lineltem>
<Lineltem ItemNumber="'3">
{Description>Sisters{ /Description>
{Part Id="7155156811628" UnitPrice="29.95" Quantity=""4">
<sLineltem>
{/Lineltems >
sPurchaseOrder>

ftp> put Invalidlser.xml

2@ PORT Command successful

158 ASCII Data Connection

558— Error Response

ORA-AA6A4: error occurred at recursive SQL level 1

ORA-B2291: integrity constraint (SCOTT.USER_IS_UALID> violated — parent key not found
558 End Error Response

gtp; 1278 bytes sent in B.60%econds 1270000.60Kbytes sec.

tp

ftp>

a | fv‘

The XML document is schema-valid, however the value of elemente /PuchaseOrder/User, HACKER,
does not match any of the values contained in the EMAIL column of table HRR EMPLOYEES. This
causes the foreign-key constraint USER_IS_VALID to be violated.
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The upload operation is aborted, the ftp put operation fails, and the following error is reported:

ORA-00604: error occurred at recursive SQL level 1
ORA-02291: integrity constraint (SCOTT.USER_IS_VALID) violated - parent key not found

Type bye or quit to exit the FTP session

3.3.3 Invalid Document

This step shows a database trigger ensuring that all documents stored in table PURCHASEODER are
fully schema-valid. The trigger is executed when the document is inserted into the table. It does not
matter whether the insert is done directly from SQL or indirectly via the Oracle XML DB repository.

3.3.3 Invalid Document

ftp?> open xmldb 21
Connected to localhost.
228— MDRAKE-LAP
Unauthorised use of this FIP server is prohibhited and may be subject to
228 MDRAKE-LAP FTP Server {(Oracle XML DB/0Oracle Database? ready.
ftp» user SCOTT tiger
331 pass required for SCOTT
238 SCOTT logged in
ftp> cd ~homesSCOTT  purchaselrders
258 CHD Command successful
ftp> *type InvalidReference.xml
PurchaseQrder xmlns:xsi="http: s wuw.wl.org 2001 -KMLSchema—instance" xsi:inoNamespaceSchemalLocation="http:=/~
SCOTT/poSource xsd /purchaseQrder.xsd'">

{Reference>SBELL-2883188%< Reference>

{Actions>

{Action’>

{User>SUOLLMANS User>

{/Action>
</Actions>
<Re ject~>
<{Requestor>Sarah J. Bell<{-Requestor>
{User>SBELL  User>
{CostCenter>33@<{ CostCenter>
<{Shippinglnstructions >

<name>Sarah J. Bell</name>

<address>488 Oracle Parkway
Egdwood Shores

24865
USA<{ address>
<telephone>658 586 74808< telephone’
</ShippingInstructions>
<Speciallnstructions>Air Mail{/8peciallnstructions’>
{Lineltems>
{Lineltem ItemNumber=""1">
<Dezcription>A Night to Remember<{ Description’>
<Part Id—"715515339ﬂ58" UnitPrice="32.25" Quantity="2"/>
{/Lineltem>
{Lineltem ItemNumber="2">
<Dezcription>The Unbhearable Lightness Of Being<{/Description>
<Part Id=""37429140222" UnitPrice="29.95" Quantity=""2"/>
{/Lineltem>
{Lineltem ItemNumber="3">
<Description>Sisters< Description>
<Part Id="715515811828" UnitPrice="29.95" Quantity="4",>
{/Lineltem>
{sLineltems>
/PurchaseOrder>

civil and criminal prosecution.

ftp> put InvalidReference.xml

288 PORT Command successful

158 ASCII Data Connection

L58- Error HResponse

ORA-AA6A4: error occurred at recursive 5QL level 1

ORA-31154: invalid XML document

ORA-19282: Ervor occurred in XML processing

LER-BAB221: “"SBELL-2803188%" is too short {minimum length is 18>

ORA-B6512: at “SYS.XMLTIYPE". line

ORA-B6512: at “SCOTT. URLIDRTE_PURCHHSEORDER" line 3

ORA-B4888: error during execution of trigger *SCOTT.UALIDATE_PURCHASEORDER’

558 End Error Response

ftp: 1257 bhytes sent in B.88Seconds 1257888.80Kbytes-sec. _J_J
»

ffr)
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The PurchaseOrder XML Schema defines that the minimum length for the content of the Reference
element is 18 characters. In the document being uploaded the length of the Reference element is only 15
characters long. Consequently the document is not schema-valid. The full schema-validation performed
by trigger VALIDATE_PURCHASEORDER detects that the document is not schema-valid and throws
an exception. Since the exception is not caught the upload operation is aborted, the ftp put operation fails,
and the following error is reported:

ORA-00604: error occurred at recursive SQL level 1

ORA-31154: invalid XML document

ORA-19202: Error occurred in XML processing

LSX-00221: "ADAMS-20011127PST" is too short (minimum length is 18)

ORA-06512: at "SYS.XMLTYPE", line 0

ORA-06512: at "SCOTT.VALIDATE_PURCHASEORDER", line 5

ORA-04088: error during execution of trigger 'SCOTT.VALIDATE_PURCHASEORDER'

Since the document satisfies the lax-validation rules that are enforced when a document is inserted into
object-relational storage, it would be possible to store it in table PURCHASEORDER despite the fact
that it is not schema-valid if the trigger were not present

Whenever an error occurs while using protocols to upload a document into the Oracle XML DB
repository, a complete SQL error stack is returned to the client. How the error is interpreted and reported
is determined by the error handling of the client application. Some clients, such as the command line FTP
utility, report the error returned by Oracle XML DB. Others, such as Windows Explorer, swallow the
error reported by Oracle XML DB and simply report a generic error message.

Choosing to use Oracle XML DB to store and manage XML makes it possible to combine the flexibility
of XML with the power of SQL and the Reliability, Availability, Scalability and Security of the Oracle
Database 11g. Click the icon to launch the XML DB demonstration framework and run the SQL script

Type bye or quit to exit the FTP session
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4.1.1 Simple SQL Queries (1)
This step shows using simple Path expressions to query XML content. The Path expressions reference
nodes that only occur once in each document and include very basic predicates.

The SQL/XML standard defines a set of operators that allow XQuery operations to be performed on
XML content as part of a SQL statement. XQuery is the W3C standard for querying and accessing XML.
XQuery flower and path expressions are familiar to XML programmers and authors. Oracle XML DB is
able to execute XQuery Flower and Path expressions very efficiently.

Operator XMLQuery takes an XQuery expression as a string literal, an optional context item, and other
bind variables and returns the result of evaluating the XQuery expression using these input values. The

result is returned as an XMLType, even if the XQuery evaluates to a sequence containing a single scalar
value.

Operator XMLExists evaluates an XQuery expression against an XML document. It returns true when
the document contains a node which matches the XQuery expression, false otherwise It is typically used

in the where clause of a SELECT statement to select which rows are processed by rest of the statement.

Click the icon to launch the XML DB demonstration framework and run the SQL script

Command|Output
set echo on

set pages 0 lines 150 long 10000

select count(*) "Result"
from DURCHASEORDER

Result : 1 Rows Selected.

select count(”) "Result”
from purchaseorder
where MMLExists (' $p/PurchaseOrder[User/text()="SBELL"]' passing object_value as "p")
1
Result
13
Result : 1 Rows Selected.

select XMLCast{ XMLQUery ('$p/PurchaseDrder/Reference/text()' passing object_value as "p" returning content) as VARCHAR2(32)) "Reference’
from purchaseorder
where XMLExists('$p/PurchaseDrder[User/text()="SBELL"]' passing object value as "p"}

[Reference
SBELL-20030809123337353EDT
SBELL-20031209123338304FDT
SBELL-20031209123338505EDT
SBELL-20030209123335771EDT
SBELL-2003070912333763PDT
SBELL-20030109123335280EDT
SBELL-20030409123336331FDT
SBELL-20030409123336231FDT
SBELL-2003030912333601PDT
SBELL-20030509123336362PDT
SBELL-20030509123336532FDT
SBELL-20031109123338204FDT
SBELL-20031009123337673EDT

Result : 13 Rows Selected.

pause
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The first query simply counts the number of rows in table PURCHASEORDER. This shows that a row
was created for each of the PurchaseOrder documents loaded into the repository.

e The query counts the total number of documents in table PURCHASEORDER. The rows in
table PURCHASEORDER were created when the PurchaseOrder documents were loaded into

the XML DB repository. Each row in table PURCHASEORDER corresponds to one
PurchaseOrder document.

e Counting the number of rows in table PURCHASEORDER gives the total number of
PurchaseOrder documents stored in the repository.

The second query uses a path expression containing a simple predicate to access a subset of the
documents in a table. The predicate is on a node that can only occur once in each document. The query is
“Find the number of documents where the user is SBELL”.

e The query counts the number of documents in table PURCHASEORDER where the text node
belonging to element /PurchaseOrder/User contains the value SBELL.

e XMILEXxists identifies which rows contain a node that satisfies the path expression.

The third query performs a fragment extraction on a subset of the documents in a table. The query is
“Get the reference of all documents where the user is SBELL”.

e 'The query returns element /PurchaseOrder/Reference for each document in table
PURCHASEORDER where the value of element /PurchaseOrder/User is SBELL.

e XMLEXxists identifies which rows contain a node that satisfies the path expression.
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Click continue to execute the remaining queries

ommand|Outpul]
select object walue "XML"
from purchasecrder
where XMLExista('§p/PurchaseDrder[Reference/text ()="SBELL-2003030912333601PDT"]" passing object value as "p"}

azefrder x3i:nolamespaceSchemalocation="http://xmldb:80/home/SCOTT/poSource/xsd/purchaseOrder.xsd">
ence>SBELL-2003030912333601PDT< /Reference>

<User>SVOLLMAN< /User>

</Action>
</hetions>
<Reject/>
<Requestor>Sarah J. Bell</Requestor>
<User>SBELL</User:
<CostCenter>830</Costlenter>
-¢ShippingInatructions>

<name>Sarah J. Bell</name>

<address>400 Oracle Parkway Redwood Shores CR 94065 USA</address>

<telephone>650 506 7400</telephone>
</5hippingInstructions:>
<Speciallnstructions>Air Mail</Speciallnstructions’>

<Description>A Night to Remember</Description>
<Part Id="715515009058"UnitPrice="39.935"Quantity="2"/>
</Lineltem>
~<Lineltem ItemNumber="2">
<Description>The Unbearable Lightness Of Being</Description>
<Part Id="37429140222"UnitFrice="29.95"Quanticy="2"/>

~«Lineltem ItemNumber="3"»
«Description>Sisters</Description>
<Part Id="715515011020"UnitFrice="29.95"Quanticy="4"/>
</Lineltem>

Result : 1 Rows Selected.

quit

The last query returns the content of an XML document. The query is “Get the document where the
reference is SBELL-2003030912333601PDT”".

e 'The query returns the XML document where element /PurchaseOrder/Reference contains the
value SBELL-2003030912333601PDT. The pseudo column object value provides access to the
entite document. XMILExists is used to determine which document to return. Since element
reference is subject to a unique constraint at most one document can match the supplied value.
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4.1.2 Simple SQL Queries (2)
This step shows using slightly more complex Path expressions. The Path expressions reference nodes that
occur more than once in each document and include some complex predicates.

Oracle XML DB is able to quickly and efficiently evaluate complex XQuery path expressions. The path
expressions can contain multiple predicates and reference nodes that occur multiple times within a

document.

XQuery uses the XML Schema type model. Operator XMLCast takes the result of an XQuery expression
and converts it from an XQuery data type into a SQL data type.

Operator XMLTable maps the result of an XQuery evaluation into relational rows and columns. You can
query the result returned by the function as a virtual relational table using SQL.

Click the icon to launch the XML DB demonstration framework and run the SQL script

[Command]Outpuf]

set echo on

set pages 0 lines 132 long 100000

select XMLCast( XMLQUery ('§p/PurchaseOrder/Reference/text()’' passing object_value as "p" returning content) as VARCHARZ (32)) "Reference"

from PURCHASEORDER
where HMLExists('$p/PurchaseOrder/Lineltems/Linelten/Part [E1d="717951002372"]  passing object_value as "p"}

'3

Reference
SKING-20030809123337153P0T
DAUTSTIN-20031209123338645P0T
JCHEN-20031209123333475P0T
DAUSTIN-20030809123337103P0T
FTUCKER-20030109123335430F0T
SMCCRIN-20030409123336341FP0T
AMCEWEN-20030609123336762F0T
CJOENSON-20030609123336712F0T
CJOENSON-20030309123335851F0T
SKING-20030309123336131F0T
WSMITH-20030509123336412FDT
JCHEN-20031009123337633F0T
AWRLSH-20030909123337483FDT
'«'C'ONES*200309@9123337583P.3T
Result : 14 Rows Selected.

EammandOutpuf

select MMLCast( XMLQUery ('S$p/PurchaseOrder/Reference/text()' passing cbject _value as "p" returning content) as VARCHARZ (32)) "Reference"

from PURCHASEORDER
where MMLExists (' $p/PurchaseOrder/Lineltems/Lineltem[EItentumber=1]/Part[EId="715515009058"]  passing object_value as "p")

/

Refersnce
SBELL-2003030912333601FDT
Result : 1 Rows Selected.

EommandOutput

select count{(*) "Result"
from PURCHASEORDER,
MLTable
{
'$p/Purchaselrder/Lineltems/Lineltem’
passing object_value as "p"
H
/

Reault

2262

Result : 1 Rows Selected.

pause
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The first query uses a path expression containing a simple predicate to access a subset of the documents
in a table. The predicate is on a node that can occur more than once in each document. The query is “Get
the reference of all documents that contain part 717951002372”.

e The path expression does not explicitly state which instance of the node to process so the
predicate will be evaluated for all nodes that match the path expression.

e 'The query returns the value of element /PurchaseOrder/Reference where at least one instance of
attribute /PurchaseOrder/Linteltems/Lineltem/Part/@]Id contains the value 717951002372.

e XMLExists identifies which rows contain a node that matches the supplied path expression.

e XMILCast converts the contents of XQuery sequence generated by the XMLQuery operator from
the XML Schema data type xs:string into the SQL data type VARCHAR2.

The second query uses a path expression containing multiple predicate to access a subset of the
documents stored in a table. The predicates are on nodes that can occur more than once in the document.

The nodes occur at different levels of the document. The query is “Get the reference of all documents
where the first line item is part 717951002372

e The path expression does not explicitly state which instance of the node to process so the
predicate will be evaluated for all nodes that match the path expression.

e 'The query returns the value of element /PurchaseOrder/Reference for each document where at
least one instance of element /PurchaseOrder/Linteltems/Lineltem contains attribute
@ItemNumber with a value of 1 and the attribute Part/@Id with a of value 717951002372.

e XMILEXxists identifies which rows contain a node that matches the supplied path expression.

e XMLCast converts the contents of XQuery sequence generated by the XMLQuery operator from
the XML Schema data type xs:string into the SQL data type VARCHAR?2..

The third query uses a path expression to count the number of occurrences of a repeating element for all
the documents stored in a table. The query is “Find the total number of line items for all documents”.

e The query counts the number of occurrences of element Lineltem for all documents in table
PURCHASEORDER.

e XMLTable processes each of the documents in the table, generating one row for each instance of
element Lineltem.

e Counting the number of rows generated by XMLTable gives the total number of Lineltem
elements in the table.

Click continue to execute the remaining queries
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|CommandfGitiu]

select 1.%
from PURCHASEORDER,
IMLTable
{
*$p/Purchaselrder/Lineltens/Lineltem
passing object value as "p"
columns
DESCRIPTION path 'Description’
11
where XMLExists ('$p/PurchaseOrder [Reference="SBELL-2003030912333601PDT"]' passing object value as "p")
/

DESCRIFTION

A Night to Remember

The Unbearable Lightness Of Being
Sisters

Result : 3 Rows Selected.

quit

The last query uses a path expression to expose a collection of nodes from a set of documents as a virtual
table. This table can be operated on using standard SQL statements. The query is “Get the description for
all line items where the reference is SBELL-2003030912333601PDT”.

The quety generates rows from XML documents where element /PurchaseOrder/Reference
contains the value SBELL-2003030912333601PDT.

The query creates a table with a single column, DESCRIPTION. The table will contain one row
for each node that matches the path expression /PurchaseOrder/Lineltems/Lineltem.

Column DESCRIPTION will contain the value of element Description.

e XMLExists identifies which rows are input to the XMLTable operator
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4.1.3 Japanese Query

This step shows using a simple Path expression to query XML documents that contain multi-byte content.
The Path expression contains a predicate with Japanese characters. The document returned also contains
Japanese content.

Click the icon to launch the XML DB demonstration framework and run the SQL script

Cummandlf_?j.gm
set echo on
select REFERENCE, DESCRIPTICN
from PURCHASEORDER,
xmlTabla
{
' /PurchaseDrder’
passing cbject_value
columns
REFERENCE path 'Reference’,
LINEITEMS xmltype path 'Linaltems’'
1.
xmlTabla
€
'/Lineltems/LineIlten’
passing LINEITEMS
columns
DESCRIPTION path 'Description’
H
where XMLExista('/PurchaseOrder/Lineltems/Lineltem[Description="8#% (Ikiru}"]' passing object value)

REFERENCE |DESCRIPTION
CDAVIES-20031002809243618E0T RS (Tokvo Story)
CDAVIES-2003100809243618E0T 4£E S (Ikiru)
CDAVIES-2003100809243618P0T KM 2 A (Castle in the Sky)

Result : 3 Rows Selected.

quit

The query uses nested XMLTable operators to create a virtual table containing data from different levels
of the XML document. XMLExists identifies which rows will supply input to XMILTable.

e The query results in a table with two columns, REFERENCE and DESCRIPTION.

e The first XMLTable will create a table with two columns, REFERENCE and LINEITEMS. The
table will contain one row for each document in table PURCHASEORDER whetre element
/PurchaseOrder/Lineltems/Lineltem/Description contains the value =3 (Ikiru). The value of
column REFERENCE will come from element Reference. Column LINETIEMS will consist of
an XML fragment containing the set of Lineltem elements.

e The second XMLTable will take the fragment contained in LINEITEMS and create an table with
one column, DESCRIPTION. The value of the column will come from element Description.

e The query result will be generated by selecting from the result of a join between the outputs of the
two XMLTable operators. Since the output of the first XMLTable was the input to the second
XMLTable, the join is a correlated join, meaning that each row generated by the inner XML Table
is automatically joined with the corresponding row from the outer XMILTable.
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4.1.4 Chinese Query

This step shows using a simple Path expression to query XML documents that contain multi-byte content.
The Path expression contains a predicate with Chinese characters. The document returned also contains
Chinese content.

Click the icon to launch the XML DB demonstration framework and run the SQL script

E omma nd[!i@yﬂ\

set echo on
select REFERENCE, DESCRIPTION
from PURCHASEORDER,
senlTable
¢
' fPurchaseDrder’
passing object_value
columns
REFERENCE path 'Reference’,
LINEITEMS smltype path 'Lineltems'
Vi
smlTable
{
'/LineTtems/Lineltem’
passing LINEITEMS

colunns
DESCRIPTION path 'Description’
]
whare XMLExists('/PurchaseOrder/Lineltems/Lineltem[Description="## %" "] " passing object_value)
/
REFERENCE DESCRIPTION

AMCEWEN-20040409123336271P0T [BISXAERE
|nMcEwEN-20040400123336271 00T TUERE
AMCEWEN-2004040912333627180T |Z TR EBT
AMCEWEN-20040409123336271EDT B8
AMCEWEN-20040409123336271P0T [SRIICHEE
AMCEWEN-20040409123336271P0T BRF PR
RMCEWEN-20040409123336271P0T [ABHHIEE
AMCEWEN-20040409123336271P07 [HRA S
AMCEWEN-20040409123336271P0T [RIEIETRER
|AMCEREN-20040409123336271E0T [SIEEF
[aMcEwEN-20040409123336271 PO [EATT
AMCEWEN-20040409123336271EDT {15
AMCEWEN-20040209123336271P0T B RIS
Result : 13 Rows Selected.

quit

Oracle strongly recommends the use of the AL32UTF8 database character set when managing XML
content that contains a mix of single-byte and multi-byte content.
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4.2.1 Un-indexed Queries and Plans

This step uses the output of the SQL explain plan utility to understand how path expressions are
evaluated. In the following examples are based on an object-relational storage that has been optimized for
collection processing.

Oracle XML DB is designed to deliver highly performant and scaleable processing of XQuery. With
object-relational storage, this is achieved by re-writing the XQuery expressions contained in XMLQuery,
XMLTable, XMLExists and XMLCast operators into the same internal algebra used for SQL statements.
Re-writing XQuery this way allows the optimizer to process XQuery expressions in the same way that it
processes other SQL operations.

XQuery re-write makes also makes it possible to use standard SQL query analysis and tuning techniques
to optimize XQuery processing. The output of the explain plan utility can be used to understand how an
XQuery will be executed and what indexes could be created to tune its performance.

Click the icon to launch the XML DB demonstration framework and run the SQL script. This script will
re-run the queries from steps 4.1.1 and 4.1.2, but this time the explain plan output will be collected for
each query. Once the queries have executed Click the Plan and Output tabs to see the full explain plan out
for each query.

The first query counts the number of rows in table PURCHASEORDER.

selest oount(*] “Result®
frem PURCHASEORDER

Hame: Rows Bytes Cost (#CPO) | Time  Aceess Filter

e The query plan is based on a full scan of table PURCHASEORDER

e A filter based on function SYS_CHECKACL function ensures that only documents the user has
permission to access are included in the result set. In this case the minimum permission required is
read-contents.

e This is the optimal plan for this query given that ACL based security is being enforced.
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The second query counts the rows in table PURCHASEORDER where element /PurchaseOrder/User

contains the value SBELL.

seleat gount(*) "Resuls”
From purchaseorder
whurs BMLExists{ $p/PurchaseDrder (User/ taxt (1 ="SBELL" ] " passing cbiect_value as “p")

Aucess

Tize

Hame Rows Bytes Cost (8CPU)

29 5 [opsop:o1

2%

Filter

XQuery-rewrite allows the optimizer to process an XQuery expression exactly the same way that a

[ ]
SQL statement is processed.

e The query plan is based on a full scan of table PURCHASEORDER

e A filter selects the rows that satisfy the predicate. The filter is on the internal column name
corresponding to element User

[ ]

e This plan is probably reasonable when table PURCHASEORDER contains a small number of
documents or when there are a limited number of distinct values for element
/PurchaseOrder/User. If there are a large number of rows in table PURCHASEORDER or many
distinct values for element /PurchaseOrder/User this is not a good plan.

[ ]

The plan can be optimized by creating an index on the content of element /PurchaseOrder/User.

The third query returns the contents of element /PurchaseOrder/Reference from table
PURCHASEORDER where element /PurchaseOrder/User contains the value SBELL.

from purchasssrdar

i*Ep.

(1="SBELL"1" pansing cbjest_value am “p"}

whers XILE;

tame Rows Uytes Cost (SCFU) | Time  Access
57 §

CCESS FULL (FURCHASEORDER| 1, 57 5

select DIlCast{ BAMery (" Jp/PurchaseDrder/Rulurunce/taxt {1 passing sbiect_value as “p” return

ta/w/privilegest) )=l

ing eontent] as VARCHARI(32)) “Referssce”

Filter

The plan is the essentially the same as the plan for the previous query. The same comments apply.
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The forth query returns the content of the document where element /PurchaseOrder/Reference contains
the value SBELL-2003030912333601PDT.

select.
from

/
Id

where MMLExists{'$p/PurchaseDrder [Reference/text ()="SEELL-2003030912333601PDT"] ' passing cbject_value as "p'")

0 |SELECT STATEMENT 1| 226 1
1 | TABLE ACCESS BY INDEX ROWID | PURCHASEORDER 1| 226 1

object value "MML"
pur:

Operation Name Rovs Bytes Cost (8CPU) | Time Access Filter

SYS_CHECHACL

("ACLOID", "ORNERID", amltype

('<privilege
xmlns="http://xmlns.oracle.com/xdb/acl.xsd"
amlns:xsi="http://www.w3.org/2001/KHMLSchens
-instance”
x3i:3schemalocation="http://mlna.oracle. con/xdb/acl. xsd
http://mmlns.oracle. con/adb/acl. xsd
DAV:http://xmlns.oracle. con/xdb/dav. xsd"><read
-properties/><resd-
contenta/></privileges'))=1

INDEX UNIQUE SCAN REFERENCE_IS_UNIQUE| 1 "FURCHASEORDER™ . "S¥S_NC000096"="SBELL-2003030912333601FDT"

The query plan uses index REFERENCE_IS_UNIQUE to find the required row. This is the
index that enforces the unique constraint on element /PurchaseOrder/Reference.

Even though the constraint had to be specified using object-relational SQL syntax, query-rewrite
of the path expression allows the optimizer to determine that the index can be used to optimize

the query.

This is the optimal plan for this query given that ACL based security is being enforced.

The fifth query returns element /PurchaseOrder/Reference for XML documents where at least one
instance of attribute /PurchaseOrder/Linteltems/Lineltem/Part/@Id contains the value 717951002372.

L BLCast| BiLOUecy ['5p/Turchaselrder/Felermmen/teat () * passing sbjest_value as "p” reburning combent] as VABZEARZ (321} "Refsrence -

[rom PURCHASEORDER
R

1" 5p. LiseIt Lineltes/Part [BId="T1735100259727] * passing clject_value as “p")

Hame Rows Bytes Cost (RCPU) Time Aucess Filter

The query plan is based on a full scan of table PURCHASEORDER

An index range scan selects the rows in table LINEITEM_TABLE that correspond to each row
in table PURCHASEORDER. A filter selects rows that satisfy the predicate. The filter is on the
internal column corresponding to attribute Id in element Part.

This plan is probably reasonable when table PURCHASEORDER contains a small number of
documents and each document only contains a small number of Lineltem elements. If there are a
large number of documents in table PURCHASEORDER or if the documents contain large
numbers of Lineltem elements this is not a good plan.
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e 'The plan can be optimized by creating an index on the content of attribute /PurchaseOrder
/Lineltems/Lineltem/Part/@]Id. Since Lineltem elements are stored in LINEITEM_TABLE,
the index will need to be created directly on this table.

The sixth query returns element /PurchaseOrder/Reference for XML documents where at least one
instance of element /PurchaseOrder/Linteltems/Lineltem contains attribute @ItemNumber with a value
of 1 and the attribute Part/@Id with a of value 717951002372.

select JMLCast( JMLOUery (§p/PurchaseOrder/Faference/tent(l’ passing object_value as “p” returning oontent ) am 22)) =
Fres PURCHASEOROER

whure XMLExists (' 3u/ /LineItems/Line]l tus [3T% 1/Fart [BI4a"TL55150050567] ' passing chject value as “p7)

/

Haze Rows Uytes Cost (BCFU) | Time Access rilter

PIMCHASECADER

TABLE ACCESS BY INDEX ROWID LINEITEM TRELE 1 n 3/00:00:01

THDEX RENSE SCIN 2Y3_coninies 1 1[00:00:01 [*NESTED _TRBLE_ID"=~PORCHASEORDER®.=3¥3_WCH003400035%

e The plan is the essentially the same as the plan for the previous query. In general the same
comments apply.

e An index range scan selects the rows in table LINEITEM_TABLE that correspond to each row
in table PURCHASEORDER. A filter selects the rows that satisfy the predicate. The filter is on
column ITEMNUMBER, which corresponds to attribute ItemNumber in element Lineltem, and
the internal column corresponding to attribute Id in element Part.

e 'This plan can be optimized by creating an index on the content of attribute /PurchaseOrder
/Lineltems/Lineltem/Part/(@Id. A compound index on the content of /PurchaseOrder
/Lineltems/Lineltem/@ItemNumber and /PurchaseOrder/Lineltems/Lineltem/Part/@Id
would be more effective. A compound index is possible since the query plan shows that both
nodes are stored in LINEITEM_TABLE.

Oracle XML DB 11gR1 Basic Features

Mark D Drake Page 53 Tuesday, October 09, 2007



The seventh query counts the number of occurrences of element Lineltem for all documents in table
PURCHASEORDER.

wlect count (%) “Result®

“ S/ Purchaselrdur/Linel tuss/Line] Lus'
passing cbiwet_valuw as "B
!

Name: Rows Bytes Cost (3CPO) | Time Anceas

11

Filter

23| 1334

& poenn

The query plan is based on a full scan of table PURCHASEORDER

An index range scan selects the rows in table LINEITEM_TABLE that correspond to each row
in table PURCHASEORDER.

The query drives from table PURCHASEORDER since ACL based security is in effect.

This is the optimal plan for this query given that ACL based security is being enforced.

element Reference contains the value SBELL-2003030912333601PDT.

salact 1.

The last query creates a virtual table from the collection of Description elements in the document where

from PURCHASEORDER,

HULTable
i

fp/Purshanstrdar/LinaT tams /LinaT sem’
ng ahject_valus ss “p-

1

1
whers 3MLExlats (' §p

23IIEOLPOT"1 " passing objsch_valus as “p")
Cperation Hame Hows [y Les (Cost (8CFU)
ATEMENT A

15| 1408

Time

hccess

Filter

The query plan uses index REFERENCE_IS_UNIQUE to find the required row.

table PURCHASEORDER.

An index range scan selects the rows in table LINEITEM_TABLE that correspond to the row in

This is the optimal plan for this query given that ACL based security is being enforced.
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4.2.2 Create Indexes

Analysis of the explain plan output generated in the previous section identified three indexes that would
improve query performance. This step creates the three indexes

Creating Indexes is a accepted way of improving the performance of SQL queries on relational data.
Oracle XML DB allows the same technique to be used to improve the performance of XQuery operations
on XML content. With object-relational storage, B-TREE and BITMAP indexes can be created on any
node in the document. Compound indexes can be created when the nodes being indexed are mapped into
the same storage table. Functional and Text based indexes can be created on XML content, regardless of
how the content is stored. A new XML Index is available in Oracle Database 11g. This index is designed
to optimize XQuery operations on XML content is being managed using Binary or CLOB based
XMLType.

Oracle XML DB allows path expressions to be used to create B-Tree or BITMAP indexes on nodes that
are mapped directly into an XMLTYype table or column. Normally only nodes that are not members of a
collection are the mapped directly into an XMLType table or column. Indexing nodes that are members
of a collection requires creating the index directly on the nested table that manages the collection using
object-relational SQL. It is not possible to index nodes that are members of a collection if the collection is
not managed by a nested table.

If the nodes are stored in an out-of-line table then the node is indexed by creating the index directly on
the out-of-line table, using a path expression that is relative to the root node of the out-of-line table.

When an index is created using a path expression Oracle XML DB uses XQuery-rewrite to determine the
internal column that contains the node referenced by the path expression. For re-write to occur the path

expression must map to exactly one node in the document. If the path-expression cannot be re-written a

functional index will be created.

To check whether XQuery re-write was able to successfully process the path expression check table
USER_IND_EXPRESSIONS. If there is an entry in table USER_IND_EXPRESSIONS then the path

expression was not rewritten.

Currently when creating an index on object-relational storage the path expression has to be supplied using
the legacy extractValue operator. This operator pre-dates SQL/XML’s XMLCast operator.
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Click the icon to launch the XML DB demonstration framework and run the SQL script.

[Command|Dutpuf

set echo on
create index iPurchaseOrderUser on PurchaseOrder
{extractValue{object value,'/PurchaseOrder/User')})
/

Index created.

[Eommand]Outpu]

create index ilineTtemPartNumber on LINEITEM TABLE

(ITEMNUMBER, PART.PART NUMBER, NESTED_TABLE ID) compute statistics
/

Index created.

create index iPartNumber on LINEITEM TABLE
(PART .PART_NUMBER, NESTED TABLE ID) compute statistics
/

Index created.

%
;

call dbms_stats gather schema_stats (USER)
/

PL/SQL procedure successfully completed.

é
:

call dbms_stats.import_schema_stats (USER,'STAT_TABLE','stat_set_1')
/

PL/S0L procedure successfully completed.

e ‘The first index created is on element /PurchaseOrder/User. The node is not a member of

collection. The node is identified using a Path expression supplied using operator extractValue.
XQuery-rewrite uses information in the XML Schema to determine the SQL Object and Attribute
that corresponds to node identified in the path expression. A conventional B-Tree index is created
on the appropriate column of the PURCHASEORDER table.

The second index is created on attribute /PurchaseOrder/Lineltems/Lineltem/@ItemNumber
and attribute /PurchaseOrder/Lineltems/Lineltem/Part/(@]Id. Element Lineltem can occur
morte than once in each document, so the nodes are members of a collection. Hence the nodes
cannot be identified using path expressions. The index is created on directly on
LINEITEM_TABLE using object-relational SQL syntax to identify the attribute. The index is a
compound index.

The third index is created on attribute /PurchaseOrder/Lineltems/Lineltem/Part/@]Id. Element
Lineltem can occur more than once in each document, so the node is a member of a collection.
Hence the node cannot be identified using a path expression. The index is created on directly on
LINEITEM_TABLE using object-relational SQL syntax to identify the attribute.

After creating the indexes, database schema level statistics are gathered using package
DBMS_STATS.

The statistics for current set of 133 documents are over-written with statistics generated using a
much larger sample of 10,000 PurchaseOrder documents. With only 133 documents the cost-
based optimizer tends to select table-scans as the most efficient access method. Importing the
statistics for 10,000 rows forces the optimizer to choose plans appropriate for large data sets.

The set of 10,000 PurchaseOrder documents can be for downloaded from OTN.
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4.2.3 Indexed Queries and Plans

This step uses the output of the SQL explain plan utility to show that the new indexes are being used to
optimize XQuery execution. No changes are required to the XQuery expressions for the indexes to be
used.

This step also shows the improvements obtained by disabling ACL based security. ACL based security
should only be disabled when the default tables generated by schema registration will not be used in
conjunction with the Oracle XML DB repository.

Set parameter ENABLEHIERARCHY to DBMS_XMLSCHEMA.ENABLE_HIERARCHY_NONE to
disable ACL based security during XML Schema registration. ACL based security can also be disabled
post XML Schema registration using method disable_hierarchy method in package DBMS_XDBZ. It can
be enabled using method enable_hierarchy

Click the icon to launch the XML DB demonstration framework and run the SQL script.

Before the first query is executed procedure disable_heirarchy disables ACL based security on the
PURCHASEORDER table.

call dbms_xdbz disable hierarchy (USER, ' PURCHASEDRDER')

PL/SQL procedure successfully completed.

The query plan for the first query is not affected by the new indexes. Performance will improve as the
filter on function SYS_CHECKACL is eliminated when ACL based security is disabled.

select count(*) "Result"
from PURCHASEORDER

Id Operation Hame Rows Bytes Cost (CPU) | Time |Access Filter
0 [SELECT STATEMENT 1 204 [00:00:03
1 | SORT AGGREGATE 1

TEBLE ACCESS FULL |PURCHASEORDER 10000 204 [00:00:03

The query plan for the second query is updated to take the new indexes into consideration. The new plan
is driven off index IPURCHASEORDERUSER.

ct count(*) "Result’
from purchasecrder
where MMLExists ('$p/PurchaseOrder[User/text ()="SBELL"]' passing cbject value as "p")
4
Id Operation Name Rows Bytes Cost (3CPU) | Time Access Filter
0 |SELECT STATEMENT 1 8 1/00:00:01
1 | SORT AGGREGATE 1
INDEX RANGE SCAN IPURCEASEORDERUSER| 26| 628 1]00:00:01 |"PURCHASEORDER"."SYS_NC00022§"='SBELL'

e The index allows documents that satisfy the predicate to be located without accessing all the
documents in table PURCHASEORDER.

e In the presence of large amounts of data this is a much more efficient plan for this query.

The query plan for the third query is updated to take the new indexes into consideration. The new plan is
driven off index IPURCHASEORDERUSER.
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select XMLCast{ XMLQUery (' $p/PurchaseDrder/Reference/text ()’ passing object value as "p" returning content) as VARCHAR? (32)) "Reference”
from purchasecrder

where XMLExists ('§p/PurchaseOrder[User/text()="SBELL"]' passing object_value as "p")

s

Id Operation Hame Rows [Bytes Cost (3CFU) | Time Access Filter
0 |SELECT STATEMENT 86| 3182

1 | TABLE ACCESS BY INDEX ROWID|PURCHASEORDER 86| 3182

2 INDEX RANGE SCAN IPURCHASEORDERUSER | £6 " BURCHASEQRDER" . " SY5_NCO!

The index allows documents that satisfy the predicate to be located without accessing all the
documents in table PURCHASEORDER.

In the presence of large amounts of data this is a much more efficient plan for this query.

The query plan for the fourth query is not affected by the new indexes.

select object_value "XML"
from purchaseorder
where JMLEXists(' $p/PurchaseDrder [Reference/text ()="SBELL-2003030912333601PDT" 1" passing object_value as "p")
/
Id Operation Name Rows [Bytes Cost (#CPU) | Time Access Filter
0 |SELECT STATEMENT 1| 231 200:00:01
1 | IABLE ACCESS BY INDEX ROWLD |PURCHASEORDER 1| 231 200:00:01
z INDEX UNIQUE SCAM REFERENCE_TS_UNIQUE| 1 1[00:00:01 |"PURCHASEORDER" . "5¥5_NCOO009$"="SBELL-2003030912333601EDT"

The query plan for the fifth query is updated to take the new indexes into consideration. The new plan is

driven off index IPARTNUMBER.
select XMLCast( XMLQUery ('§p/PurchaseOrder/Reference/text()' passing object_value as "p" returning content) as VARCHARZ (32)) "Reference”
w;:z’: ﬁ&ﬁi?i/mrmaseﬂmer/LdnEI(’.emE/ LineItem/Part[#Id="717951002372"1' passing object_wvalue as "p")
/
1a Operation Name Rows Bytes [Cost (%CPU) | Time Access Filter
0 |SELECT STATEMENI 26| 2028 44{00:00:01
1 NESTED LOOES
2 NESTED LOOPS 26| 2028 44
3 SORT UNIQUE 26| 832 30 |00
4 TABLE ACCESS BY INDEX ROWID LINEITEM TABLE 26 832 30|00 :0 "S¥S_NC00008%" IS NOT NULL
5 INDEX RANGE SCAN IFARTHNUMBER 26 3|00 "SYS_NCO00115"='717951002372"
6 INDEX UNIQUE SCAN LINEITEM LIST 1 0|00 :0 "NESTED_TABLE_ID"="PURCHASEORDER"."SY¥S_NC00034000355"
7 TABLE ACCESS BY INDEX ROWID PURCHASECRDER 1 46 1
e The query uses index IPARTNUMBER to locate the rows in LINEITEM_TABLE that satisfy
the predicate. It then finds the corresponding rows in table PURCHASEORDER using the
foreign-key primary-key relationship.
[ ]

In the presence of large amounts of data this is a much more efficient plan for this query.

The query plan for the sixth query is updated to take the new indexes into consideration. The new plan is

driven off the compound index ILINEITEMPARTNUMBER.
select MMLCast( XMLQUery ( Sp/PurchaseOrder/Reference/text () ' passing object value as "p' returning content) as VARCHARZ(32)} "Reference"
from PURCHASEDRDER
where XMLExists (' $p/PurchaseOrder/Lineltens/Linelten[fIltemlunber=1]/Part [EId="715515009058"] " passing cbject_value as "p")
/
Id Operation Name Rows Bytes |Cost (2CPU) Time Access Filter
0 |SELECT SIATEMENT 2 166 7(00:00:01
1 NESTED LOOPS
2 FESTED LCOES 2| 166 7
3 SCRT UNIQUE 2 74 5 0
4 TABLE ACCESS BY INDEX ROWID (LINEITEM TABLE 2 74 5)|00:00:01 "SYS_NC00009¢" IS NOT NULL RND
"SYS_NC TYPEID:" IS NOT NULL
5 INDEX RANGE SCAN ILINEITEMPARTNUMBER 2 3|00:00:01 |"ITEMNUMBER"=1 AND "SYS_NC00011%"='715515009058"
€ INDEX UNIQUE SCAN LINEITEM LIST 1 ] "NESTED_TABLE_ID"="PURCHASECRDER"."SYS_NC0003400035¢"
7 TABLE ACCESS BY INDEX ROWID PURCHASEORDER 1 46 1(00:00:01
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e The query uses index ILINEITEMPARTNUMBER to locate the rows in LINEITEM_TABLE
that satisfy the predicate. It then finds the corresponding rows in table PURCHASEORDER
using the foreign-key primary-key relationship.

e In the presence of large amounts of data this is a much more efficient plan for this query.

The query plan for the seventh query is updated by disabling ACL based security.

select count (") 'Result”
from PURCHASEORDER,
XMLTable
(
*$p/PurchaseOrder/Lineltems/Linelten’
passing object_value as "p"
)

Id Operation Name Rows | Bytes |Cost (3CPU) | Time Access Filter

0 |SELECT STATEMENT 1 36 731/00:00:09

1 SORT AGGREGATE 1 36

2 NESTED LOOPS 8814 |5357304 73100:00:09

3 TABLE ACCESS FULL |LINEITEM TABLE |148814 |2827466 718 |00:00: "SYS_NC_TYPEID$™ IS NOT NULL
4 INDEX UNIQUE SCRN LINEITEM LIST 1 17 a|od "NESTED_TABLE_ID"="PURCHASECRDER"."SYS_NC00034000354"

e The new plan is driven off LINEITEM_TABLE.

e With ACL based security disabled there is no need to touch table PURCHASEORDER while
executing the query.

e With ACL based disabled, this is a much more efficient plan for this query.

The query plan for the last query is not affected by the new indexes. Performance will improve as the
filter on function SYS_CHECKACL is eliminated when ACL based security is disabled.

selact 1.%
from PURCHASEORDER,

MLTable

(
* $p/PurchaseOrder/Lineltens/Lineltem’
passing object_value as "p"
columns
DESCRIPTION path 'Description’

11

where XMLExists('$p/PurchaseOrder [Reference="SBELL-2003030912333601P0T"]"' passing object _value as "p")

/

Id Operation Name Rows Bytes Cost (:CPU) | Time Access Filter

0 [SELECT STATEMENT 15| 1305

1 NESTED LOCES 15| 1305

2 TABLE ACCESS BY INDEX ROWID |FURCHASEORDER 1] 46

3 INDEX UNIQUE SCAN REFERENCE IS UNIQUE| 1 "PURCHASEORDER” . "S¥S_NC00009%"="SBELL-2003030912333601PDT"

4 TABLE ACCESS BY INDEX ROWID | LINEITEM TABLE 15 615 2|0 "SYS_NC_TYFEID$" IS NOT NULL
H INDEX RANGE SCAN 5Y5_C0010104 15 1 "NESTED_TAELE ID"="PURCHASEORDER"."S¥S NC00034000355"

After the last query is executed procedure enable_heirarchy in package DBMS_XDBZ re-enables ACL
based security on the PURCHASEORDER table.

call dbms_xdbz.enable_hierarchy (USER, ' PURCHASEORDER ')

PL/SOL procedure successfully completed.

No changes to the XQuery expressions are required to use the new indexes, or to take advantage of
disabling ACL based security. XQuery-rewrite allows the optimizer to process an XQuery expression just
like it processes a SQL statement. The optimizer is able to determine these indexes provide a more
efficient way of executing the queries and selects query plans that make use of the new indexes.
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XQuery and the XMLType abstraction allow programmers to develop applications in a way that is
independent of the underlying storage model and indexing. Database administrators can tune the
performance of applications by creating and dropping indexes. No changes are required to the application
code as indexes are created or dropped.

Nothing changes from the database administrator’s perspective. The skills and tools required to optimize
and manage databases that use XQuery and XMLType are the same as those required for database with

traditional relational tables: Analyze query plans carefully; create indexes to optimize predicate evaluation;
monitor index usage; drop indexes that are not contributing to query performance.
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4.3.1 Update Operations

This step updates XML documents using path expressions to perform node and fragment level updates.
Node and fragment level updates are much more efficient than a document level update when only a
small part of the document is changing. Node and Fragment level updates are not only more efficient than
document level updates, in a database environment they significantly reduce the amount of log generated
by the update operation.

Use operator updateXML to update documents. UpdateXML replaces a node with a node. It operates on
fragments and leaf-level nodes. The operator takes a series of path expressions and values. It replaces the
node identified by each path expression with the corresponding value. UpdateXML only supports the
XPath 1.0 specification; it does not support XPath 2.0 as defined by the XQuery standard.

If the path expression resolves to an attribute or text node then the replacement value must be a simple
scalar data type. When updating text nodes the path expression must end with /text(). This allows
UpdateXML to differentiate between an update of the parent element and an update of the text node.

If the path expression resolves to an element the replacement value must be supplied as an XMLType.
The XMLType must contain a well formed fragment that can legally replace the target element. When
updating a complex element, the entire branch is replaced with the content of the fragment.

UpdateXML works with schema-based and non-schema based XML. If the document being updated is
schema-based the result of the update must pass the validation rules for the underlying storage model.

Object-relational storage allows certain update XML operations to be re-written as SQL that operates
directly on the underlying tables. Operations on text and attribute nodes will normally be completely re-
written. Some operations that involve fragment replacement may be performed functionally, in which case
the update operation will involve replacing the entire document. Re-writing update XML operations into
SQL reduces CPU and I/O costs significantly. It also greatly reduces the amount of log generated by the
update operation. A re-written updateXML operation will often execute thousands of times faster than a
document based update.

When updating an XMLType that is based on the CLOB storage model, UpdateXML operations are
implemented using the interfaces defined by the W3C DOM API. When the update is complete the
contents of DOM are serialized as text and written back to the underlying CLOB.

The Binary XML storage model uses XML Index and the sliding insert feature of Oracle’s secure files to
optimize updateXML operations. Sliding inserts enable partial updates of the XML content.

All UpdateXML operations are transactional. They need to be committed before they are visible outside
of the session performing the update. They can be rolled back if something goes wrong before the
commiit is issued.
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Click the icon to launch the XML DB demonstration framework and run the SQL script.

The first update replaces the values of the text nodes belonging to elements User and Requestor. The
update is performed on any document where element Reference contains the value EABEL-

20030409123336251PDT.

Command|Outou

set feedback on
set linesize 132

column "Full Name" format A64
set echo on

select p.*

from PURCHASEORDER,

smltable
[
' /PurchaseDrder’
passing object_value
columns
EMATL path 'User’,
FULL NAME path 'Requestor’
) B
where XMLExista{'$p/PurchaseDrder[Reference/text ()="EABEL-20030409123336251PDT"] ' passing cbject _value as "p"}

/

EMAIL FULL_NAME
ELBEL Ellen 5. Rbel
Result : 1 Rows Selected.

[Command|Outpu

update PURCHASEORDER p
set object_value = updateXML
{
object_value,
' /PurchaseOrder/User/text () ', 'SBELL',
' /Purchase0rder/Requastor/text () ', 'Sarah J Bell'

»
where XMLExists('§p/PurchaseDrder[Reference/text (}="EABEL-20030409123336251PDT"]"' passing object value as "p")

1 row Updated.
[Command|Outpu

select p.*
from PURCHASEORDER,

amltable
{
' /PurchaseDrder’
passing cbject_value
columns
EMATL path 'User’',
FULL NAME path 'Recquestor’
) e
where XMLExists{'§p/PurchaseDrder [Reference/text ()="EABEL-20030403123336251PDT"] ' passing cbject value as "p"}

EMATL FULL_NAME
SBELL |Sarah J Bell

Result : 1 Rows Selected.

The path expressions resolve to text nodes so the replacement values are supplied as strings.

[ ]

e  Object-relational storage will allows this operation to be re-written as a direct update of the
underlying tables.

e XMLEXxists identifies which documents to update. The update operation is applied to all the

documents identified by the XMLExists operator
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The second update shows a common mistake made when using updateXML. The intent of the update is
to set the value of element Description to The Wizard of Oz where element Description contains the
value The Red Shoes. The update is performed on any document where element Reference contains the
value EABEL-20030409123336251PDT.

[Command|Output

select 1.*
from PURCHASEDRDER,
BiLTzble
t
'$p/PurchaseOrder/Lineltens/Linelten’
passing cbject_velue as "p"
colums
DESCRIPTION path 'Description’
)1
where XMlexists (' §p/PurchaseDrder [Reference="EABEL-20030403123336251PDT" 1" passing cbject value as "p")

DESCRIPTICN

Samurai 2: Duel at Ichijoji Temple
The Red Shoes

A Night to Remember

CammandlOutoud

update PURCHASEORDER
set object_value = updateXL
(
cbject_value,
' /PurchaseDrder/Linel tems/Linel tem/Description/text () ',
"The Wizard of Oz'

)
where IMlLexists ('§p/PurchaseDrder[Reference="EABEL-20030403123336251PDT"]/Lineltens/Linelten[Description="The Red Sheoes"]' passing cbkject_wvalue as "p")

1 row Updated.

select 1.%
from PURCHASEDRDER,
MMLTable
(4
' §p/PurchaseDrder/Lineltems/Linelten’
passing object value as "p"
colums
DESCRIPTION path 'Description’
)1
where XMlexists('$p/PurchaseDrder [Reference="EABEL-20030409123336251FDT"] ' passing object value as "p"}

DESCRIPTICN
The Wizard of Oz
The Wizard of Oz

The Wizard of Oz

e Executing the update changes the value of all occurrences of element Description to The Wizard
of Oz. This is the correct behavior for this statement!

e The predicates are supplied using XMLExists. XMILExists identifies which documents to update;
it does not identify which nodes within the document are updated.

e The path expression passed to updateXML determines which nodes are updated. When more than
one node matches the path expression, all the nodes are updated.

e If the intent is to update only a specific instance of a node that occurs multiple times with the

document, the path expression in the UpdateXML operator must contain predicates that explicitly
identify which node to update.
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The third update uses a fragment update to undo the effect of the previous example. The update replaces

the content of element Lineltems. The update is performed on any document where element Reference
contains the value EABEL-20030409123336251PDT.

[CommandOutouf]

update PURCHASEORDER
set object_value = updateXML
{
object_value,
' /PurchaseOrder/Lineltems’
MMLType
[
'<Lineltems>
<Lineltem ItemNumber="1">
<Description>Samurai 2: Duel at Ichijoji Temple</Description>
<Part Id="37429125526" UnitPrice="29 95" Quantity="3"/>
</LineIltem>
<Lineltem ItemNumbar="2"3>
<Description>The Red Shoes</Description>
<Part Id="37429128220" UnitPrice="39 95" Quantity="4"/>
</Lineltem>
<LineTten ItemNumber="3"3>
<Description>A Night to Remember</Description>
<Part Id="715515009058" UnitPrice="33.95" Quantity="1"/>
</Lineltem>
</Lineltens>'
)

i
where XMLexists('S$p/Purchaselrder[Reference="EABEL-20030403123336251PDT"]' passing object wvalue as "p")

1 row Updated.

select 1.%
from PURCHASEORDER,
MMLTable
[
' $p/Purchaselrder/Lineltems/LinaTtem’
passing cbject_value as "p”
columns
DESCRIPTION path 'Description’
)y 1
where ¥MLexists('$p/PurchaseOrder[Reference="EABEL-20030409123336251PDT"]" passing object valus as "p"}

DESCRIPTION

Samurai 2: Duel at Ichijoji Temple
The Red Shoes

A Night to Remember

Result : 3 Rows Selected.

e XMILEXxists identifies which documents to update. The update operation is applied to all the
documents identified by the XMLExists operator

e Flement Lineltems is replaced with the contents of the XMLType. The XMLType contains a
copy of the original Lineltems element. The update deletes all the existing children of element
Lineltems are creates a new branch for element Lineltems from the contents of the XMLTYype.
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The last update shows the correct syntax for operation attempted by the second update. The update sets
the value of element Description to The Wizard of Oz where element Description contains the value
The Red Shoes. The update is performed on any document where element Reference contains the value
EABEL-20030409123336251PDT.

update PURCHASEORDER
set cbject value = updateXML
(4
object value,
' /PurchaseOrder/Lineltens/Lineltem/Description[text {)="The Red Shoes"]/text()',
'The Wizard of Oz’

)
where MMLexists('$p/PurchaseOrder [Reference="EABEL-20030409123336251PDT"]" passing object value as "p")

1 row Updated.

CommandjOutpuf]

select 1.*
from PURCHASEORDER,
MLTable
{
' $p/PurchaseOrder/Lineltems/Linelten"
passing cbject_value as "p"
columns
DESCRIPTION path 'Description’
) 1
where XMLexists (' §p/PurchaseOrder[Reference="EABEL-20030409123336251PDT"]" passing object_value as "p"}

DESCRIFTICN

Samurai 2: Duel at Ichijoji Temple
The Wizard of Oz

L Wight to Remember

e The predicates are supplied using XMLExists and updateXML. XMLExists identifies which
documents to update; it does not identify which nodes within the document are updated.

e The path expression passed to updateXML determines which nodes are updated. The path
expression includes a predicate which identifies which instance of element Description to update.

e In most cases it is not necessary to specify the predicate that selects which node to update in the
XMLExists operator.
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4.3.2 Delete-Insert-Append Operations

Operator UpdateXML can update any node in an XML document. UpdateXML can also add or remove
nodes from a document, but only by performing a fragment replacement of the parent node. This step
shows how to add and remove nodes directly using operators InsertChildXML, AppendChildXML,
InsertXMLBefore and Delete XML.

The operators only support the XPath 1.0 specification; they do not support XPath 2.0 as defined by the
XQuery standard. Operations performed using the operators are transactional; changes made using these
operators are not visible from other sessions until the transaction is committed. Until the transaction is
committed any changes made using these operators can be undone by issuing a rollback.

Adding or removing nodes is effectively an update to the target document, so these operators are used in
the context of a SQL update statement.

Operator DeleteXML deletes the node identified by each path expression. Deleting a node removes all of
its children. DeleteXML can remove elements and attributes. DeleteXML works with schema-based and
non-schema based XML. If the document being updated is schema-based the result of the update must
pass the validation rules for the underlying storage model. When DeleteXML is used to delete a member
of a collection the operation is re-written into a direct delete on the nested table when DOM Fidelity is

disabled.

Operator InsertXMILBefore inserts a new element into the DOM tree immediately before the element
identified by the path expression. The new element becomes the previous sibling of the element identified
by the path expression. The path expression must identify an element, and only elements can be inserted.
If the path references the parent element’s first child, the inserted element becomes the first new first
child. The new element can contain simple or complex content. InsertXMIBefore works with schema-
based and non-schema based XML. If the document being updated is schema-based the result of the
update must pass the validation rules for the underlying storage model.

Operator InsertChildXML inserts a new node into the DOM tree. The node can be an element or
attribute. The path expression must always reference an element.

e Attributes are attached to the element referenced by the path expression. To insert an Attribute set the
node name parameter to the attribute name, complete with an leading @. Set the new value parameter
to the value of the attribute.

e TFor non-schema based XML, elements are inserted as the last child of the element referenced by the
path expression.

e Tor schema-based XML the element is inserted at the first valid location. If the element being inserted
is a member of a collection it is inserted as the last member the collection.
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e A new element can contain simple or complex content. When inserting a substitutable element the
node name parameter should contain the name of head of the substitution group.

e  When InsertChildXML is used to add a new member to a collection the operation is re-written as a
direct insert into the nested table when DOM Fidelity is disabled.

InsertXMLBefore works with schema-based and non-schema based XML. If the document being updated
is schema-based the result of the update must pass the validation rules for the underlying storage model.

Operator AppendChildXML appends a new element into the DOM tree as the last child of the element
identified by the path expression. The path expression must identify an element, and only elements can be
inserted. If the path expression references an element that has no children, the inserted element becomes
the first child of the referenced element. The new element can contain simple or complex content.
AppendChildXML works with schema-based and non-schema based XML. If the document being
updated is schema-based the result of the update must pass the validation rules for the underlying storage
model.

Click the icon to launch the XML DB demonstration framework and run the SQL script.
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The first update uses DeleteXML to delete an instance of element Lineltem from the document. The
update deletes any instance of element Lineltem where attribute ItemNumber contains the value 2. The
insert is performed on any document where element Reference contains the value EABEL-
20030409123336251PDT.

[Command]Output

set feedback on
set linesize 132
set long 10240
set pages O
set echo on
column USER format A32
column LIFEITEMS format A40
-- DeleteXML followed by insertXMLBefore
select USER, LINEITEMS
from PURCHASEORDER,

xmltable
(
' $p/PurchaseDrder’
passing object_value as "p"
columns
USERID path 'User’

LINEITEMS xmltype path 'LineItems/Lineltem’

)
where xmlExists (' §p/Purchase0rder [Reference="EABEL-20030409123336251PDT"]" passing object wvalue as "p")

USER |LINEITEMS

-<Lineltem Itemlumber="1">
Description>Samurai 2: Duel at Ichijoji Temple<
<Part Id="37428125526"UnitPrice="29. 95"
</Lineltem>
<Lineltem ItemNumber="2">
«Description>The Red Shoes</Descriptions
<Part Id="37429128220"UnitPrice="39.95"
</Lineltem>
-<Lineltem Itemlumber="3">
<Description>A Night to Remember</Description>
<Part Id="715515009058"UnitErice="39.95"Quantity="1"/>
</Lineltem>

scription>

SCOTT

Result : 1 Rows Selected.

[Eommandfoutpu

update PURCHASEDRDER
set object_value = deleteXML
t
object value,
' PurchaseDrder/Lineltens/Linelten [¢ItenNunber="2"]"

where xmlExists
(4
' 5p/Purchaselrder [Reference="EABEL-20030409123336251P0T" ] '
"p

passing object value as "p"

)
f

1 row Updated.

select USER, LINEITEMS
from PURCHASEORDER,
xmltable
(
' $p/PurchaseDrder’
passing object_value as "p!
columns
USERID path 'User' ,
LINEITEMS xmltype path 'Lineltems/Lineltem’
)
where xmlExists
3
' $p/PurchaseDrder [Reference="EABEL-20030409123336251P0T"] '
"B

passing object_value as "p"

)
r

USER |LINEITEMS
-<Lineltem Itemlumber="1">
Description>Samurai 2: Duel at Ichijoji Temple<
<Part I 37429125526 "UnitPrice="29.95"Quantity
</Lineltem>
-<Lineltem ItemNumber="3">
<Description>A Night to Remember</Descriptions
<Part I 715515009058 "UnitPrice="39.95"Quantity="1"/>
</Lineltem>

scription>
g

SCOTT

Result : 1 Rows Selected.
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e XMLExists identifies which documents to update. The update operation is applied to all the
documents identified by the XMLExists operator

e DeleteXML delete all occurrences of element Lineltem which match the supplied path expression

from the documents identified by XMLExists. Any children of the deleted elements are also
deleted.

The second update uses InsertXMLBefore to insert a new instance of element Lineltem into the
document. The element is inserted as the previous sibling of any instance of element Lineltem which
contains an ItemNumber attribute with the value 1. The insert is performed on any document where
element Reference contains the value EABEL-20030409123336251PDT.

[Cammand]Outpuf

update PURCHASEORDER
set object value = insertXMLBefore
§
object_value,
' fPurchaseDrder/Lineltens/Linel tem [ TtenNumber="1"1",
MULType
{
'<Lineltem Itemumber="0">
<Description>Rififi</Description>
<Part Id="37429155622" UnitPrice="29.95" Quantity="2"/>
</Lineltem>'
)
)
where xmlExists
{
' $p/PurchaseDrder [Reference="EABEL-20030405123336251PDT"1 "
passing object_value as "p"
¥
/

1 rov Updated.

[CammandfOutpud

select USER, LINEITEMS
from PURCHASEORDER,

smltable
{
'$p/PurchaseDrder’
passing object value as "p"
columns
USERID path 'User’ ,

LINEITEMS smltype path 'Lineltems/Lineltem'
»

where xmlExists

' $p/PurchaseDrder [Reference="EABEL-20030403123336251PD7"] '
passing object_value as "p"
¥
/

USER |LINEITEMS

-<Lineltem ItemNumber="0">
ription>Rififi</Description>
1d="37429155622"UnitPrice="29.95"Quantity="2"/>
</ tem>
-<Lineltem ItemNumber="1">
ScotT <Description>Samurai 2: Duel at Ichijoji Temple</Description>
<Part Id="37429125526"UnitPFrice="29.95"Quantity="3"/>
</Lineltem>
<Lineltem ItemNumber="3">
«Description>A Night to Remember</Dezcription>
<Fart Id="715515009058"UnitPrice="39.95"Quantity="1"/>
</Lineltem>

Result : 1 Rows Selected.

e XMILEXxists identifies which documents to update. The update operation is applied to all the
documents identified by the XMIExists operator

e InsertXMLBefore inserts the new node into the DOM Tree immediately before the node
referenced by the path expression.
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The third update uses InsertChildXML to insert a new instance of element Lineltem into the document.
Since the document is schema based, the element is inserted as the last member of the Lineltem

collection. The insert is performed on any document where element Reference contains the value
EABEL-20030409123336251PDT.

[CommandfOutput

update PURCHASEORDER
set object value = insertChildXML
{

object_value,
' /PurchaseOrder/LineTtems'
'LineItem',
MLType
{

'<Lineltem ItemNumber="4">
<Description>Dreyer Box Set</Description>
<Part Id="37429158425" UnitPrice="79.95" Quantity="1"/>

</Lineltem>’'

)
3
where xmlExists

{
' $p/Purchazelrder [Reference="EAREL-20030409123336251POT" ] '
passing objeck value as "p"

]

/

1 row Updated.
[CommandfOutpud

selact USER, LINEITEMS
from PURCHASEORDER,

xmltable
4
' $p/Purchazelrder’
passing object value as "p"
columns
USERID path 'User’ ,

LINEITEMS smltype path 'Lineltems/Lineltem’
¥
where xmlExists
{
' $p/PurchaseOrder [Reference="EABEL-20030409123336251P0T" ] '
passing object value as "p"
)

USER |LINEITEM3

<Linsltem Itemflumber="0">
<Description>Rififi</Dx

escription>
<Part Id="37429155622"UnitFrice="29.95"Quantity="2"/>
</Lineltem>
-<Lineltem Itemifumber="1">
<Description>Samurai 2: Duel at Ichijoji Temple</Description>
<Part Id="37429125526"UnitPrice="29.95"Quantity="3"/>
scoTT </Lineltem>
<Lineltem Itemflumber="3">
¢Deacription>h Night to Remember</Deacriptiony
<Part Id="715515009058"UnitFrice="39.95"Quantity="1"/>
</Linsltem>
-<Lineltem Itemiiumber="4">
<Description>Dreyer Box Set</Description>
<Part Id="37429158425"UnitPrice="79.95"Quantity="1"/>
</Lineltem>

Result : 1 Rows Selected.

e XMILEXxists identifies which documents to update. The update operation is applied to all the

documents identified by the XMIExists operator

InsertChildXML inserts the new node into the DOM Ttree at the first valid location. Since the

element being inserted is a member of a collection the element is inserted as the last member of
the collection.
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The last update uses AppendChildXML to insert a new instance of element Lineltem into the document.
The element is inserted as the last child of element Lineltems. The insert is performed on any document
where element Reference contains the value EABEIL-20030409123336251PDT.

[CommandfOutput

update PURCHASEORDER
set object value = appendChildXML
{
object_value,
' /PurchaseDrder/Lineltens',
MMLType
{

'<Lineltem ItemNumber="5">
<Description>Hard Boiled</Description>
<Part Id="715515009041" UnitPrice="39 95" Quantity="3"/>

</Lineltem>'

)
)
where xmlExistas

L}
' $p/Purchaselrder [Reference="EABEL-20030409123336251P0T"] '
passing object_value as "p"

¥

/

1 row Updated.
[Commandfoutput]

select USER, LINEITEMS
from PURCHASEORDER,

xmltable
{
' $p/PurchaseOrder’
passing object value as "p"
columns
USERID path 'User’ ,

LINEITEMS >mltype path 'Lineltems/Lineltem’
¥

where xmlExists

{

' $p/PurchaseOrder [Reference="EABEL-20030409123336251P0T"] '
passing object value as "p"
H

USER |LINEITEMS
-<Lineltem Itemiiumber="0">
<Description>Rififi</Description>

<Part Id="37429105622"UnitFrice="29.90"Quantity="2"/>
</Lineltem>

<Linsltem Itemflumber="1">

<Description>8amurai 2: Duel at Ichijoji Temple</Description>
«Part Id="37429125526"UnitFrice="29.95"Quantity="3"/>
</Lineltem>
-<Lineltem ItemNumber="3">
scorT «Description>A Night to Remember</Description>
<Part Id="715515009058"UnitFrice="39.95"Quantity="1"/>
</Lineltem>
-<Lineltem Itemiiumber="4">
<Description>Dreyer Box Set</Description>
<Part Id="37429158425"UnitPrice="79.95"Quantity="1"/>
</Lineltem>
<Lineltem Itemflumber="5">
¢Deacription>Hard Boiled</Descriptions
<Part Id="715515009041"UnitFrice="39.95"Quantity="3"/>
</Linsltem>

Result : 1 Rows Selected.

XMLExists identifies which documents to update. The update operation is applied to all the
documents identified by the XMLExists operator

AppendChildXML inserts the new node into the DOM Tree as the last child of the element
referenced by the path expression

Oracle XML DB 11gR1 Basic Features

Mark D Drake Page 71 Tuesday, October 09, 2007



4.4.1 Make Views

This step creates a set of relational views containing data obtained from XML content. The views enable
access to XML data using purely relational constructs. This allows tools and developers that understand
Oracle Database and the relational model to work with XML content. The views also allow the full power
of SQL and advanced features of Oracle Database 11g to be used on XML content.

The views are based operator XMLTable. XMLTable is used to create a mapping between the nodes in
the XML document and the columns of the view. The hierarchy of the XML document can be exposed as
a series related master-detail views. Relational queries on the view are as efficient as XQuery operations on

the XML.

Click the icon to launch the XML DB demonstration framework and run the SQL script.

The first statement creates view PURCHASEORDER_MASTER_VIEW on top of the XMLTYype table
PURCHASEORDER.

CommandfOutpuf

set echo on
create or replace wiew PURCHASEORDER MASTER VIEW
as
seleck m.*
from PURCHASEORDER p,
xmlTable
[§
'§p/Purchasebrder’
passing p.OBJECT VALUE as "p"
columns

REFERENCE path 'Reference/text(}’,

REQUESTOR path 'Requestor/text()’,

USERID path 'User/text()',

COSTCENTER path 'CostCenter/text()’,

SHIP_TO NAME path 'ShippingInstructions/name/text()’',
SHIP_TO_ADORESS path 'ShippingInstructions/address/text()’,
SHIP_TO_PHONE path 'ShippingInstructions/telephone/text()’,
INSTRUCTIONS path 'Speciallnstructions/text ()’

) m

/

View created.

Command[Duipu]

describe PURCHASEORDER MASTER VIEW

Wiew : PURCHASEORDER_MASTER VIEW

Column Type
REFERENCE VARCHAR2 (30 CHAR)
REQUESTOR [VARCHAR2 (125 CHAR)
UsERID VRRCHARZ (10 CHAR)
COSTCENTER VRRCHAR2 (4 CHAR)

SHIP_TO_NRME VRRCHRRZ (20 CHAR)
SHIP_TO_ADDRE3S VARCHARZ? (256 CHAR)
SHIF TO PHONE |VARCHARZ (24 CHRAR)
INSTRUCTIONS VRRCHRRZ (2042 CHRR)

® There will be one row in the view for each document in table PURCHASEORDER.

e  Operator XMLTable defines the columns in the view and which node in the document supplies
the columns value.

e With object-relational storage the data type of each column is derived from the underlying storage
model. For other storage models the SQL data type needs to be explicitly provided as part of the
XMLTable operator.
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The second statement creates view PURCHASEORDER_LINEITEM_VIEW on top of the XMLType
table PURCHASEORDER.

Cammandfoutpuf

create or replace view PURCHASEORDER_LINEITEM VIEW

as
select m.REFERENCE, 1.%

from PURCHASEORDER p,
xmlTable
{
' $p/Purchaselrder’
passing p.OBJECT_VALUE as "p"
columns

REFERENCE path 'Reference/text(}',
LINEITEMS smlType path 'Lineltems/Lineltem’
) m,
xmlTable
{
'$1/Lineltem’
passing m.LINEITEMS as "1"
columns
ITEMND path 'EItemlfumber’,
DESCRIPTION path 'Description’,
PARTND path 'Part/GId’,
QUANTITY path 'Part/@Quantity’,
UNITPRICE path 'Part/GUnitPrice’
11
/
View created.
Commandfouipul
describe PURCHASEORDER LINEITEM VIEW
Wiew : PURCHASEORDER LINEITEM VIEW
Column Type
REFERENCE |VARCHAR?2 (30 CHAR)
ITEMNO NUMBER (38, 0)
DESCRIFTION |VARCEHRRZ (256 CHRER)
FRRINO VARCHARZ2 (14 CHRR}

QUANTITY  [WUMBER(38,0)
[UNITERICE |NUMBER(14,2)

The statement uses nested XMLTable operators to expose the contents of the collection of
Lineltem elements as rows in a view. FEach row in the view will be tagged with the value of the
Reference element.

There will be one row in the view for each Lineltem element in table PURCHASEORDER.

The first XMLTable operator generates a virtual table containing columns REFERENCE and
LINEITEMS from the contents of table PURCHASEORDER. Column REFERENCE will
contain the value of element Reference. Column LINEITMS will contain the set of Lineltem
elements. This XMLTable operator generates one row for document in table PURCHASORDER.

The second XMLTable operator generates a virtual table containing columns ITEMNO,
DESCRIPTION, PARTNO, QUANTITY and UNITPRICE. The data values for each column
come from column LINEITEMS. This XMLTable operator generates one row for each Lineltem
element in column LINEITEMS.

The view contains the result of a correlated join between the outputs of the XML Table operators.

With object-relational storage the data type of each column is derived from the underlying storage
model. For other storage models the SQL data type needs to be explicitly provided as part of the
XMLTable operator.

Oracle XML DB 11gR1 Basic Features

Mark D Drake Page 73 Tuesday, October 09, 2007



4.4.2 Query Views

Views created using XMLTable look and act just like any other relational view. Any SQL query can be
executed against the view. However, the views are not normally updateable.

Click the icon to launch the XML DB demonstration framework and run the SQL script.

set autotrace on explain

select REFERENCE, COSTCENTER, SHIP TO NAME
from PURCHASEORDER MASTER VIEW

where USERID = 'SBELL’

/

REFERENCE COSTCENTER |SHIF_TO_NAME
SBELL-20030808123337353FDT |530 Sarah J. Bell
SBELL-20031208123338304FDT |530 Sarah J. Bell
SBELL-20031209123338505FDT |530 Sarah J. Bell
SBELL-20030209123335771FDT 530 Sarah J. Bell
SBELL-2003070912333763FDT (530 Sarah J. Bell
SBELL-20030109123335280PDT |530 Sarah J. Bell
SBELL-20030409123336331PDT |530 Sarah J. Bell
SBELL-20030409123336231PDT |530 Sarah J. Bell
SBELL-20030509123336362PDT |530 Sarah J. Bell
SBELL-20030509123336532PDT |530 Sarah J. Bell
SBELL-20031109123338204PDT |530 Sarah J. Bell
SBELL-20031009123337673FDT |530 Sarah J. Bell

Result : 12 Rows Selected.

CammandOutnulResultPlar

select m REFERENCE, 1 ITEMNO, 1 PARTNO, 1 DESCRIPTION
from PURCHASEORDER MASTER VIEW m, PURCHASEDRDER LINEITEM VIEW 1
where m REFERENCE = 1 REFERENCE

and m.USERID = 'SBELL’

and 1.PARTNO in ('37423121726', '37423512212%', '715515003058')
/
REFERENCE ITEMNO [FARINC DESCRIFTICN

SBELL-20031209123338304FDT |9
SBELL-2003070912333763FDT |19
SBELL-20030109123335280E0T |7
SBELL-20030109123335280PDT |11
SBELL-20030409123336331P0T |2
SBELL-20030509123336532P0T |2
SBELL-20031109123338204PDT |12
Result : 7 Rows Selected.

37429122129 |The Lady Vanishes
37429122129 |The Lady Vanishes
715515009058 [A Night to Remember
37429121726 |Seven Samurai
715515009058 [A Night to Remember
37429121726 |Seven Samurai

715515009058 [A Night to Remember

The first query shows a simple query against PURCHASEORDER_MASTER_VIEW

The second query shows a relational join between PURCHASE_MASTER_VIEW and
PURCHASEORDER_LINEITEM_VIEW. The join is based on the value of column
REFERENCE.

Both queries are perfect normal SQL queries using standard SQL Syntax. No knowledge of XML
is required to query the views. There is nothing XML specific in the query or the result set.

XQuery re-write ensures that the performance of SQL queries against the views is identical to the
performance of XQuery operations on the base tables.
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Click the PLAN tab to view the query plan for each of the queries

salect PETEMENCE, COSTCENTER, SHIP YO NAE
Trem PURCHASECRDER_MASTER VIEW
whers USERID = SBELL'

i Hase Reres Byt Access Filt
£ srs £
SEFENENCE, 1. ITEMSD, 1 PANTMO, 1 DESCRIPTION
| MASTER VIEW = | LTMETTEM VIEW 1
FEFERENCE = 1. RETERENCE
OSERID = SEELL'
and 1 PARTHO in (*AT4IMTITIE, TATAINIILINT, 1 T1S818505088°)
74 Operation Hame Rows Bytes Cost (#CPU) | Time Access Filter

e The query plans for both queries are very straight-forward.
e Note that ACL-based security has been disabled to simply the explain plan results.
XQuery does not yet support all the advanced features of the SQL. Relational views of XML data address

this issue. The next query uses the Business Intelligence and Analytic capabilities of SQL to perform a
simple analysis of XML data.

[Command|Dulpui[ResulfPlan]

select PARTNO, count(*} "Orders”, QUANTITY "Copies”

from PURCHASEORDER LINEITEM VIEW
where PARTNO in ( '37429121726', '37429122129', '715515005058' )
group by rollup(PARTNO, QUANTITY}

71551500905

EARTNO Orders [Copies
37429121728 |7 1
37429121728 |5 2
37429121726 |9 4
37429121726 |21
2 3 1
2 4 3
2 5 4
37429122129 |14
715515009058 |7 1
715515009058 |& 2
715515009058 |5 3
715515009058 |2 4
& |2,
5

7

Result : 15 Rows Selected.

e Relational views of XML data allow SQL features, such as group by and rollup, to work directly
with relational content.

e The query uses SQL analytics to analyze the PurchaseOrder documents. The query determines
how many copies of certain items are being ordered. For part 37429121726, there 7 documents
where the quantity ordered is 1, 5 documents where the quantity ordered is 2 and 9 documents
where the quantity ordered is 4. There are a total of 21 documents that contain orders for that
part.
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4.4.3 Make XML View

The SQL/XML publishing functions are a set of extensions to the SQL standard that allows a SQL query
to return XML documents instead of tabular data. Oracle, IBM and Microsoft were all actively involved in
the development of the SQL/XML publishing functions, although Microsoft have not yet provided an
implementation.

The operators defined by the standard are extremely powerful and flexible. They allow complex XML
documents to be generated using simple SQL statements. The primary operators defined by the standard
are
e XMLElement: XMLElement creates an element; the element can contain simple or complex
content.

e XMLAttributes: XMLAttributes adds attributes to an element generated by XMLElement.

e XMLForest: XMLForest generates a single fragment from a set of data values. The name comes
from the fact that the output of the operator contains one or more trees.

e XMLAgg: XMLAgg is a grouping function that generates a single fragment from the set of
elements generated by a sub-query.

Many vendors implement the SQL/XML operators in an inefficient manner, by post-processing the result
set of a conventional SQL query using DOM API’s and then printing the DOM. In this model, the
database is not aware that query will be used to generate XML so it cannot optimize the query for XML
generation. Using DOM to process a large SQL result will also consume significant amounts of CPU and
memory.

Oracle implements the SQL/XML operators as part of the database kernel. This allows the query plans to
be optimized based on the structure of the XML being generated. The advantage of this is performance,
since the query-plan for a query that returns data as tabular result set may be different from the query plan
for a query that returns the same data as XML. The Oracle implementation also avoids the use of DOM,
significantly reducing the amount of CPU and memory required to generate the XML.
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This step uses the SQL/XML publishing functions to create an XML view. The view hides the structure

of the

underlying relational tables and allows direct access to relational data from XQuery and XSL. The

documents in the view can be published as resources in the Oracle XML DB repository.

Click the icon to launch the XML DB demonstration framework and run the SQL script.

3

/

create or replace view DEPARTMENT XML of ultype
with object id
4

as
select xmlElement

Wiew created.

substr (extractValue (sys_nc_rowinfo$, ' /Department/Name'}),1,30)

{
"Department”,
smlAttributes ( d DEPARTMENT ID as "DepartmentId’),
smlElement ("Name”, d.DEPARTMENT MAME)
smlElement
i
"Locatien”,
xmlForest
{
STREET_ADDRESS as "Address”, CITY as "City", STATE PROVINCE as "State’,
POSTAL CODE as "Zip",COUNTRY NAME as "Country"
»
U
sxmlElament
{
"Employeelist”,
«
select xmlAgy
[
smlElement.
L}
"Employee”
smlAttributes ( e EMPLOYEE ID a= "employeeNumber' ),
xmlForest
i
e.FIRST NAME as "FirstName", e.LAST NAME as "LastNane", e.EMAIL as "EmailAddress’,
e.PHONE_NUMBER as "Telephone", e HIRE DATE as "StartDate”, j.JOB TITLE as "JobTitle",
e.SALARY as "Salary”, m.FIRST NAME || ' ' || m.LAST NAME as "Manager"
e
smlElement { "Commission", e.COMMISSION_PCT )
¥
y
from HR.EMPLOYEES e, HR.EMPLOYEES m, HR.JOBS j
where e DEPARTMENT_ID = d.DEPARTMENT ID
and j.JOB ID = e JOB_ID
and m.EMPLOYEE ID = e.MANAGER ID
¥
1}
) as 3ML
from HR.DEPARTMENTS d, HR.COUNTRIES c, HR.LOCATIONS 1
where d.LOCATION ID = 1.LOCATION ID
and 1.COUNTRY_ID = c.COUNTRY_ID

The statement generates view DEPARTMENT_XML. The view is an XMLType view. It
provides a persistent XML representation of the data from tables in the Oracle Sample Schema
HR.

An XMLType view is an object view. There must be a unique id for each row in the view.

The XMLTYype view will contain one document for each row generated by the SQL statement. In
this case the SQL statement will generate one row for each row in table DEPARTMENT.

The root element of each document will be named Department (XMILElement)

Element Department will contain an attribute called Departmentld, and elements called Name,
Location and EmployeeList.

The value of the Departmentld attribute will come from the column DEPARTMENT_ID in
table DEPARTMENT table.

Oracle XML DB 11gR1 Basic Features

Mark D Drake Page 77 Tuesday, October 09, 2007



The value of element Name will come from column DEPARTMENT_NAME column in table
DEPARTMENT.

Element Location will contain elements Address, City, State, Zip and Country. The content for
element Location is found by joining table LOCATION with table DEPARTMENT using
column LOCATION_ID.

The content for element Location is generated using XMILForest. XMLForest will only generate
the elements from columns that contain non-null values. The content for elements Address, City,
State and Zip comes from columns STREET_ADDRESS, CITY, STATE_PROVINCE and
POSTAL_CODE in table LOCATIONS.

The content of element Country is found by joining table COUNTRIES with table LOCATIONS
using column COUNTRY_ID. The content of element Country comes from column
COUNTRY_NAME in table COUNTRIES.

Element EmployeeList will consist of zero or more Employee elements. The set of Employee
elements is found by joining table EMPLOYEES with table DEPARTMENTS using column
DEPARTMENT_ID.

Element Employee element contain attribute EmployeeNumber and elements FirstName,
LastName, EmailAddress, Telephone, StartDate, JobTitle, Salary, Manager and Commission.
Element Commission will always be present, since it is generated using XMLElement. The
content of element Commission comes from column COMMISSION. If the value of column
COMMISSION is null then element commission will appear as an empty element. The other
elements are generated using XMLForest so they will only appear if the relational column contains
a non-null value.

The content for elements FirstName, LastName, EmailAddress, Telephone, StartDate and Salary
comes from the columns FIRST _NAME, LAST_NAME, EMAIL, PHONE_NUMBER,
HIRE_DATE and SALARY.

The content of element JobTitle is found by joining table EMPLOYEES with table JOBS using
column JOB_ID. The content of element JobTitle comes from column JOB_TITLE in table
JOBS.

The content of element Manager is found by a self join on table EMPLOYEES using column
MANAGER_ID and column EMPLOYEE_ID. The content of element Manager comes from
columns FIRST NAME and LAST NAME in the row where column EMPLOYEE_ID matches
the current value of column MANAGER_ID.
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The select statement generates one document for each row generated by the SQL statement. To generate
a result set that contains a single XML document use the following statement

select XMLElement (“element”, XMILLAgg (( SQL statement) )) from dual

where “element” is name of the root element and “SQL statement” is the SQL that generates the required
XML content.

4.4.4 Query XML View

XMLType views allow XQuery expressions to be used to access relational content. Click the icon to
launch the XML DB demonstration framework and run the SQL script.

The first query uses a simple path expression that selects data based on the value of an element that
occurs once in each document.

-- select xmlserialize( DOCUMENT DBJECT VALUE as CLOB encoding UTF-8 INDENT SIZE=2 )
select *

from DEPARTMENT XML d
where JMLExists( $d/Department [Name="Executive"]' passing cbject value as "d")

OBJECT_WALUE
<Department DepartmentId="90">
Executive</Name>

ion>

ress>»2004 Charade Rd</Rddress>
yrSeattled/City>

e>Neena</Firstiame>
>Kochhar</Lastiame>
ress>NROCHHAR< /Emailhddress>
£3>515.123.4568</Telephone>
<StartDate>1989-09-21</S5tartDate>
<JoblitlexAdministration Vice President</JobIitle>
>17000</Salary>

r>Steven King</Manager>

ission/>

~<Employ mployeeNumber="102">

<Firstlame>Lex</FirstName>

<Joblitle>Administration Vice President</JobTitle>
>17000</Salary>

rrSteven King</Manager>

on/>

ist>
</Department>

Result : 1 Rows Selected.

e The view allows XQuery expressions to be used in conjunction with relational data.

e This example finds documents in view DEPARTMENT_XML where element Name contains the
value Executive. The path expression that identifies which documents to return is specified using
XMILEXxists.

e The query returns an XML document containing data from multiple relational tables. The format
of the document is determined the SQL/XML operators that were used in the view definition.
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The second query uses a more complex path expression that selects data based on the value of an element
that occurs multiple times in each document.

ommand[OutpufResuttPlan|

select XMLCast( XMLQUery ( '$d/Department/Name’ passing object_value as "d" returning content) as VARCHAR2(32) ) DEPARTMENT_ NAME
from DEPARTMENT XML d

where MMLExists (' $d/Department/Employeelist/Employes [LastName="Grant"]' passing object walue as *d")

/

DEPARTMENT_NAME
Shipping
Result : 1 Rows Selected.
e This example returns the value of element Name for any document that contains element
Employee where element LastName = Grant. The path expression that identifies which
documents to return is specified using XMLEXxists.

e XMILCast is used to convert the cast the result from an XQuery data type into the SQL data type
VARCHAR2.

XQuery operations on XMLType views are re-written in SQL operations on the underlying tables. This
allows for very efficient execution of these queries. Click the PLAN tab to view the explain output for
these queries.

-- select xmlserialize( DOCUMENT OBJECT VALUE as CLOB encoding UTF-8 INDENT SIZE=2 )
select =

from DEPARTMENT XML d

whera XMLExists ('$d/Department [Name="Executive”]' passing object_value as "d")

Id Operation Hame Rows Bytes Cost (2CPU}  Time Lecess Filter
0 |SELECT STATEMENT 1 g0 4|00:00:01

1 SORT AGGREGATE 1 114

2 HASH JOIN 10| 1140 2 "M"."EMPLOYEE_ID"="E"."MRNAGER_ ID"

3 MERGE JOIN 10 950 5|0

4 TABLE ACCES3 BY INDEX ROWID JOBS 13 513 2

5 INDEX FULL SCZN JOB_ID_PK 18 1]

6 SORT JOIN 10 680 3|0 "J"."JOB_ID"="E"."JOB_ID" "J"."J0B_ID"="E"."JOB_ID"
7 TABLE ACCESS BY INDEX ROWID |EMFLOYEES 10 680 2

8 INDEX RANGE SCAN EMF_DEFARTMENI IX| 10 1 "E"."DEPARTMENT_ID"=:Bl

3 TABLE ACCESS FULL EMFLOYEES 107 | 2033 3

10 NESTED LOOPS 1 &0 4

11 NESTED LOOPS 1] (1] 4

12 TABLE ACCES3 FULL DEFARTMENTS 1] 19 3|00:00:01 "D"."DEPARTMENT NAME"='Executive'
13 TABLE ACCESS BY INDEX ROWID LOCATIONS 1] 49 1]

14 INDEX UNIQUE SCAN LOC_ID FK 1 0o "LOCATION ID™ LOCATION_ID"

15 INDEX UNIQUE SCAN COUNIRY_C_ID PK 1 12 0]00:00:01 |"L"."COUNIRY_ID

pause
CommandloutputlResultfPlan]

select XMLCast{ XMLQUery { '$d/Department/Name’ passing objact_value as "d" returning content) as VARCHAR?(32) ) DEPARTMENT NAME

from DEPARTMENT_ XML d
where XMLExists ('§d/Departument/Enployeelist/Enployee [LastNane="Crant"]' passing cbject_value as "d")

1d Operation Name  |Rows [Bytes Cost (5CPU)| Time Access Filter
0 |SELECT STATEMENT 2| 78 7[00:00:01

1 | wESTED LooPs

2 NESTED LOOPS 2| 78 7

3 NESTED LOCES 2| 64 AE

4 VIER ViH_SQ_1 2| 28 20

B HASH UNIQUE 2| as

[5 TABLE ACCESS BY INDEX ROWID |EMPLOYEES 2| ae "E"."MANASER_ID" IS NOT NULL
7 INDEX RANGE SCAN EME NAME_IX| 2 "E"."LAST_NAME"='Grant'

B TABLE ACCESS BY INDEX ROWID DEPARTMENTS | 1| 19

3 INDEX UNIQUE SCAN DEPT_ID_PK 1 *ITEM_1"="D"."DEPARTMENT_ID"

10 THDEX UNIQUE SCAN LoC_ID_PK 1 ~D"."LOCATION_ID"="L"."LOCATION_ID"

11 TABLE ACCESS BY INDEX ROWID LOCATIONS 1 & L"."COUNTRY_ID" IS NOT NULL
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e The explain plan output shows that both queries have been re-written in SQL operations on the

underling relational tables.

4.4.5 Folder Departments

The rows in an XMLTYype view can be used to create documents in the Oracle XML DB repository. This
allows the content of the documents to be accessed directly by standard desktop applications. When the
content of the document is dynamically generated at the point the document is opened.

This step uses published the each row in view DEPARTMENT_XML as document in the Oracle XML
DB repository. The documents are published in folder Departments. Click the icon to launch the XML

DB demonstration framework and run the SQL script.

[Command[Outpuf

set echo on
create or replace trigger DEPARTMENT DML
instead of INSERT or UPDATE or DELETE
on DEPARTMENT XML
begin

null;
end;

/

Trigger created.

[Command[Outpuf]

declare
cursor getDepartments is
select ref(d) MMLEEF,
MMlCast( XMLQUery ( '$d/Department/Name’ passing cbject value as "d" returning content) as VARCHARZ(32) ) HAME
from DEPARTMENT ML d;
res boolean;
targetFolder varchar2(1024) := '/home/SCOTT/Departments’;
begin
if dbms_xdb. existsResource (targetFolder) then
dbms_xdb.deleteResource (targetFolder,dbms_xdb.DELETE_RECURSIVE) ;
end if;
res := dbms_xdb.createFolder (targatFolder) ;
for dept in getDepartments loop
ras := DBMS_XDB.createResource(targetFolder || '/' || dept NAME || '.xml', dept XMLREF);
end loop;
end;

s

PL/SQL procedure successfully completed.

Command]Ouipu]

select path
from path_wiew

where under_path (RES, ' /home/SCOTT/Departments’) = 1
/
EATH
/home/SCOTT/Departments/Accounting. xml
/home/SCOTT/Departments/Administration.xml
/home/SCOTT/Departments/Benefits. ml
/home/SCOTT/Departments/Construction. xml
/home/SCOTT/Departments/Contracting. xml
/home/SCOTT/Departments/Control And Credit.xml
/home/S5COTT/Departments/Corporate Tax.xml
/home/SCOTT/Departments/Executive.xml
/home/SCOTT/Departments/Finance.xml
/home/5COTT/Departments/Government Sales.xml
/home/SCOTT/Departments/Human Resources.xml
/home/SCOTT/Departments/IT Helpdesk.xml
/home /5C0TT/Departmenta/IT Support.xml
/home/SCOTT/Departments/IT.xml
/home/SCOTT/Departments/Manufacturing. xml
/home/SCOTT/Departments/Marketing. xml
/home/SCOTT/Departments/NOC. xml
/home/SCOTT/Departments/Cperations.xml
/home/SCOTT/Departments/Fayroll.xml
/home/SCOTT/Departments/Public Relations.xml
/home /5C0TT/Departmenta/Purchasing. xml
/home/SCOTT/Departments/Recruiting. xml
/home/SCOTT/Departments/Retail Sales.mml
/home/SCOTT/Departments/Sales.ml
/home/S5COTT/Departments/Shareholder Services.xml
/home/SCOTT/Departments/Shipping. xml
/home/SCOTT/Departments/Treasury.xml

Result : 27 Rows Selected.

Mark D Drake
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e The first step creates an instead of trigger that will suppress any DML operations on the contents
of the view. This trigger could be replaced with a more complex trigger that would allow updates
to the document trigger updates to the underlying relational tables.

e The next step uses package DBMS_XDB to create folder Departments and add a document for
each row in view DEPARTMENT XMI.. The name of each document is derived from the
content of element Name.

e Tirst function existsResource checks whether the folder already exists in the repository. If the
folder exists it is deleted using procedure deleteResouce. A recursive delete is used to
automatically delete any documents in the folder. A new folder is created using function
createFolder.

e Next the procedure iterates over the contents of DEPARTMENT_XML using function
createResource to create a new document from each row in the view. The resource is created
using a REF XMLTYype that maps the content of the resource to the corresponding row in the
view.

e The final step performs a simple query on PATH_VIEW to show the set of documents that were
created. PATH_VIEW is a global view that makes the contents of the XML DB repository
accessible from SQL. The query uses the UNDER_PATH operator to select the path to
documents in folder Departments.

4.4.6 View Departments

This step uses Microsoft Windows Explorer and Microsoft Internet Explorer to view the content of the
resources created in the previous step.

Right click the icon and select explore to open a new window containing the local folder Departments.
This folder contains a shortcut called “Departments on hAostname”. This is a link to folder Department,
in the demonstration user’s home folder on the Oracle XML DB repository Double click the short cut to
view the content of the remote folder.

& CoedbiDemo ! 1. 1.0 6. FbasicFeaturesiLOCAL Departments
Mle Fdt Vew Foocces Tods Heb e

Qua - @ (¥ Poewsn [ roters | [

| CipebyDeme 1L, 1060 baseFestures LOCAL Deparments

W e/l dbyhome SCOTT Departments

Fle [t Vew Fovoctes Tods Heb ar
Qua - @ (¥ Poewsn [ roters | [
| ) g bemish hame SOOTT Ceptrtments v Bl

(e el @ @ @ @ @ & @

Acemonibng.... Adeewtall.. Benedmae Constucto... Contracen ._ywu-\-e cmm Eveamem

e8a8a8a8f s:al:a
Sdes Aesirces il Hebdesk s e risnem

L ,

88 dd 2 (T

HOCm  Operabors..,  Pewolasi Puschaning..., Rec
. ooy

& & p—

reveny
Shostoider  Shppng st Trasesy.am
Servces. e

Fropernes
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e The remote folder contains one document for each row in the view DEPARTMENT_XML. The
documents appears as XML documents when viewed in Windows Explorer

Right Click on document EXECUTIVE. XML and select Open. This will launch Internet Explorer to
display the contents of the document. If the document opens with some other application use the Folder
Options feature of Windows Explorer to adjust the file association for XML’ files.

& http://xmldb/home/SCOT 1/Departments/Executive.xml - Windows Internet Explorer E|@@

y - !é, http:f,.'xmldbmomefSCOﬁfDepamﬂentstxecuﬁve.xml V| | X i L | 2~

b A

: Google |Gl | Go ¢ 52 E] + RS~ @@+ % Bookmarksw E] 336 blocked 2 @Setﬁngsv
: Links H3 BBC MEWS MNews FrontPage g |BUG | VWvortex Forums OFF @ | Customize Links @& | Floyd -Login & | Free Hotmail 22
File Edit WView Favorites Tools Help

«| @htpsfpenicb... x [ | D B - B @ - [hrace - Girook - @ D B P 3

P

W @ |gg

-

- «Department DepartmentId="90"=
<MName>=Executive=/Name=>
- «<Location>
«<Address>2004 Charade Rd</Address=
<City>Seattle</City=
<State=Washington=/State=
«Zip>98199=/Zip=>
<Country =United States of America</Country=
</Location=
- =Employeelist>
- =Employee employeesNumber="101"=>
<FirstName=>Neena</FirstNames=>
<LastName=Kochhar</LastName=
<EmailAddress=NKOCHHAR </EmailAddress=
«Telephone=515.123.4568</Telephone=
«<StartDate>=1989-09-21=/StartDate>
<JobTitle = Administration Vice President=/JobTitle=
«Salary=17000</Salary>
«<Manager=Steven King</Manager>
=Commission /=
</Employee=
- =Employee employeeNumber="102"=>
<FirstName=Lex=</FirstName=
<LastName=De Haan</LastNams=>
<EmailAddress=LDEHAAN </EmailAddress=
«Telephone=515.123.4569</Telephone=>
«StartDate=1993-01-13=/StartDate>
=JobTitle = Administration Vice President</JobTitle=
<Salary=17000</Salary>
«<Manager=Steven King</Manager>
<Caommission /=
</Employee=
</Employeelist=
«/Department=

Done ‘ﬂ Local intranet # 100% -

e Creating resources in the Oracle XML DB repository allows data in the view to be accessed from
standard desktop applications. that support the HTTP, WebDAYV and FTP protocols
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e The content of the document is dynamically generated when the document is opened by fetching
the appropriate row from view DEPARTMENT_XML

e The only code needed to expose the content of the relational tables as document in the repository
is the CREATE VIEW statement the PL/SQL procedure that created resoutces from each row in
the view. No connectivity software, such as ODBC is required to access the content of the view.

4.5.1 Make XML View (JPN)

The next example shows that SQL/XML provides full support for Asian languages. In this an example
the names of the elements are attributes are in Japanese. Click the icon to launch the XML DB
demonstration framework and run the SQL script.

Command|Qutput

set echo on
create or replace view DEPARTMENT XML JPN of mltype
with object id
(
substr{extractValue (sys_nc rowinfo$,'/#EFI/EFIID') ,1,30)
)
as
select ymlElement
«
smlAttributes ( d.DEPARTMENT ID as "#FiID"),
mlElement ("#Fi4%& ", d DEPARTMENT NAME),
smnlElement
L}
xmlForest
(
STREET_ADDRESS a= "#M", CITY as "W #", STATE PROVINCE as "SERFR",
POSTAL_CODE as "###% 5" COUNTRY NAME as "H&"
)
s
smnlElement

L}
"HEUAR",
(
select xmlAgy
(4
xmlElement
t
"#HET,
:mlAttributes ( e.EMPLOYEE ID as "#5&FE" ),
xmlForest
(
e.FIRST MAME as "4&", e.LAST NAME as "#", e.EMATL as "EmailP F LR,
e.PHONE NUMBER as "SHEHE", «.HIRE DATE as "A#EFH", j.J0B TITLE as "HRW",
e.SALARY as "&#", m. FIRST NAME || ' ' || m.LAST NABME a= " E&"
Y.
:mlElement ( "COMMISSION", e.COMMISSION PCT )
)
]
from HR.EMPLOYEES e, HR.EMPLOYEES m, HR.JOBS 3
where e.DEPARTMENT_ID = d.DEPARTMENT ID
and j.JOB_ID = e.JOB_ID
and m EMPLOYEE_ID = e.MANAGCER ID
)
)
) as 3L
from HR.DEPARTMENTS d, HR.COUNTRIES c, HR.LOCATIONS 1
where d.LOCATION ID = 1.LOCATION ID
and 1.COUNTRY_ID = c.COUNTRY_ID
r

Wiew created.

4.5.2 Query XML View (JPN)

The following query show that Oracle XML DB supports XQuery operations where the path expressions
contain Asian language names. In this example the View created in the previous example is queried using
a path expression that contains Japanese names. Click the icon to launch the XML DB demonstration
framework and run the SQL script.
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select chject_value

from DEPARTMENT XML_JPN d
where XMLExists('/# [} [#Fi&="Executive"]' passing object_value)
f

OBJECT_WVALUE

<P APIID="90">
<HIFYE sExecutive</FF G >
~<fER >
<FH>2004 Charade Rdo/FEHi>
<hE] ] >Seattle/mE]F >
<HEFS >Washington</AHEF 5>
<EIEE S 98199« HIFES >
<E&E>United States of America</EE>
</ TR
ARV F>
<itE® #HRES="101">
<& >Neena</ B>
< >Hochhar< />
<EmailF F LA >NRDCHHAR</Enail 7 F LA >
<FEsE S >515.123. 4568/ Frn HS>
<At A H>1989-09-21</AGtEA B>
<t3ffi>Adninistration Vice President</{REf>
<HEEl>17000< /5]
< t8]>5teven King</LF>
<COMMISSION/>
<8
-itE #EES-"102">
<Erlex< /&>
<#f>De Haan</M>
<EmailF F L2 >LDEEAAN</Email ¥ F LA >
<EEEE#E S >515.123. 4569</ R HS>
<AMFAH»1993-01-13</ AHFAR>
<ER>Administration Vice President< /3R>
<HEI>17000</8E] >
< tEl>Steven Kinge</Ld>
<COMMISSION/>
<S>
< HEUVZ >
</ >

Result : 1 Rows Selected.

e Oracle XML DB is able to evaluate a path expression containing Japanese and return an XML
document containing Japanese tag names.

Click the Plan tab to view the query plan for this query.

[Commandlo i ResulfElar]

set echo on

set autotrace om explain

select object_value

from DEPARTMENT XML JPN d

where XMLExiata('/#FI [BFi&="Executive”]' passing object_walue)
Id Operation Hame Rows [Bytes [Cost (2CPU) Time Access Filter
0 |SELECT STATEMENT 1 &0 4|00:00:01

1 SORT AGGREGATE 1 114

2 HRSH JOIN 10| 1140 30 . "EMFLOYEE_ID

3 MERGE JOIN 10 950 3

4 TABLE ACCESS BY INDEX ROWID JOBS 19 513 2

5 INDEE FULL 3CAN JOB_ID_PK 19 1

& SORT JOIN 1 680 3 "J"."Jop_ID"="E"."JOB_ID" "J"."JOB_ID"="E"."JOB_ID"
7 TABLE ACCESS BY INDEX ROWID |EMFLOYEES 1 680 2

8 INCEX RRNGE SCAN EMP DEFARTMENT IX| 10 1 "E"."DEFARIMENT ID"=:Bl

9 TABLE ACCESS FULL EMPLOYEES 107 | 2033 3

10 WESTED LOOP3 1 &0 4

11 HESTED LOOPS 1 g 4
12 TABLE ACCESS FULL DEFARTMENIS 1 19 3 "D"."DEPARTMENT NAME"='Executive'
13 TABLE ACCESS BY INDEX ROWID LOCATIONS 1 49 1
14 INDEX UNIQUE 3CAN LOC_ID PK 1 0 "D"."LOCATICN ID' "LOCATION_ID"
15 INDEX UNIQUE SCREN COUNTRY_C_ID_P¥ 1 12 0 "L"."COUNTRY_ID"="C"."COUNTRY_ID"

e The query plan for this query is identical to the query plan for the equivalent English language
query.
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5.1.1 View document (HTTP)

The Oracle XML DB repository allows content to be organized in file/folder hierarchy. The content can
be accessed using a combination of the HTTP protocol and a URL. Click the icon to launch Internet
Explorer. Internet Explorer will use HT'TP to fetch the contents of the document identified by the
following URL

/home/ USER/PurchaseOrders/2003/Mar/SBELL-.2003030912333601PDT.XML

If the document opens with some other application use the Folder Options feature of Windows Explorer
to adjust the file association for XML’ files.

7= hitp://xmldb/home/SCOTT/purchaseOrders/2003/Mar/SBijLL-2003030912333601PDT.xml - Windows Inter... [Z |[8]X]

:1 -"‘: o !é, htn::ﬂxmldbﬂﬂome;"SCO’l‘l’fpurﬁaseDrdersf}'_DD3ﬂlﬂarfSBELL—2IJD303091Vl | X ! Jogle | L~

CO{ngE'G" ¥ Go ¢ 52 E] + RS + @ +~  ¢% Bookmarks~ Eﬂ 386 blocked ﬁg’ Check » @Setﬁngsv

 Links o BBC i\lEWS Mews Front Page- E. BUG @& | VWwortex Forums OFF & | Customize Links @& | Floyd -Login g | Free Hotmail 2
File Edit Wiew Favorites Tools Help

W o % - :lr XMLDBD... | @httsf.. % [_|_| % - B - - [rage - FToos - @68 ErE @ 3

- =PurchaseCOrder xmins:xsi="http:/ /www.w3.0org/ 2001 /XMLSchema-instance"
xziinoMamespaceSchemalocation="http:/ f3xmldb:80/home/SCOTT/poSource/xsd/purchaseOrder.xsd"=
<Reference=SBELL-2003030912333601PDT </Reference=
<Actions=
- =Action=
<User=SVOLLMAN=/User=
=/Action=
<fActions=
=Reject /=
=HRequestor=Kelley Chung=/Requestor=
=User=KCHUNG=/Ussr=
=CostCenter=830=/CostCenter=
<Shippinglnstructions=
<name=Sarah 1. Bell</name=>
<address=400 Oracle Parkway Redwood Shores CA 94065 USA</address>
«telephone=650 506 7400</telephone=
</ShippingInstructions=
<Speciallnstructions=Air Mail</Speciallnstructions=>
<Lineltems=
- =Lineltem ItemMumber="1">
«<Descripticn=A Night to Remember=/Description=
«<Part [d="715515009058" UnitPrice="39.95" Quantity="2" /=
=/Lineltem=>
- =<Lineltem ItemMNumber="2"=
«<Description=The Unbearable Lightness Of Being=/De=cription=
<Part Id="37429140222" UnitPrice="29.95" Quantity="2" /=
=/Lineltem=
- =Lineltem ItemNumber="3"=
«<Description=The Wizard of Oz</Description=
«Part Id="715515011020" UnitPrice="29.95" Quantity="4" /=
=/Lineltem=
=/Lineltems=>
</PurchaseOrder=

Dane "-J Local intranet o o100% -
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If the browser does not own an active, authenticated HT'TP connection to the repository, Internet
Explorer will prompt for a username and password before accessing the document. If this
happens enter the demonstration user’s username and password and click OK.

This access method appeals to developers, who are used to using HTTP URLs to access content.
Supporting URL-based access allows desktop applications, such as Microsoft Word or XMLSPY

to use the FTP, HTTP or WebDAYV protocols to access and update content managed by the
Oracle XML DB repository.

5.1.2 View document (SQL)

The URL access metaphor is also available when working in SQL. Operator xdbUriType and XQuery
function fn:doc can be used to access a document based on its URL, or location inside the repository.
This step uses the SQL operator xdbUriType to access the content of a document based on its URL.
Click the icon to launch the XML DB demonstration framework and run the SQL script.

/

select xdbURIType (' /home/SCOTT/purchaselrders/2003/Mar/SBELL-2003030912333601P0T .2l ") . getXML () XML
from dual

XML
~<PFurchase0rder xsi:nclamespaceSchemalocation="http://xmldb:80/home/SCOTT/poSource/xsd/purchaselrder.xsd">

~<Actions>»

-<ShippingInstructions>

—<Lineltems>

</Purchasefrder>

Result : 1 Rows Selected.

<Reference>SBELL-2003030912333601PDT< /Reference>

~<Action>
<User>SVOLLMAN</User>

</Action>
</Actions>
<Beject/>
<Bequestor>Kelley Chung</Requestor>
<Uzer>KCHUNG</User>
<Costlenter>530</Costlenter>

<name>Sarah J. Bell</name>
<addresz>400 Oracle Parkway Redwood Shores CA 94065 USA</address>
<telephone>650 506 7400</telephones>

</ShippingInstructions>

<Speciallnstructions>Air Mail</SpecialInstructions>

~<Lineltem ItemNumber="1">
<Description>A Night to Remember</Description>
<Part Id="715515009058"UnitPrice="39.95"Quantity="2"/>
</Lineltem>
~<Lineltem ItemNumber="2">
Description>The Unbearable Lightness Of Being</Description>
<Part Id="37429140222"UnitPrice="29.95"Quantity="2"/>
</Lineltem>
~<Lineltem ItemNumber="3">
Description>The Wizard of Oz</Description>
<Part Id="715515011020"UnitPrice="29.95"Quantity="4"/>
</Lineltem>
</Lineltema>

Operator xdbUriType provides methods that access different types of content, including CLOB,
BLOB and XML. It can also be used to access the resource document, rather than the content.
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e The URL has to be absolute from the folder of the XML DB repository.
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5.1.3 Edit Document

A major advantage of the Oracle XML DB repository is that it allows standard desktop applications such
as Microsoft Word to access content stored in Oracle Database 11g. This step demonstrates how to use
WebDAYV to open and update a document stored in the Oracle XML DB repository using Microsoft
Word. When Word opens the document it uses a DAV to prevent conflicting updates. This requires an
authenticated connection to the database.

Click the icon to launch Microsoft Word and open the document. When Word prompts for a username
and password enter the demonstration uset’s username and password and click OK.

| Microsoft Word
R == W=

Type a question for help
Opening

Opening:
‘http: /fxmldb/home/SCOTT /purchaseCrders/2003/Mar SBELL-200303091
2333601PDT.xml"

: )

Connect to xmldb

The server xmldb at XDB requires a username and password.

Warning: This server is requesting that your username and
password be sent in an insecure manner (basic authentication

[]
|

[remember my password

o ][ cancel ]

Page Sec At Ln Cal REC | [TRE| [EXT | [oVvR]
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e  Word will use WebDAYV to open the document.

By default when Word opens an XML document it choose the Web Layout view for the document. The
element names appear as pink boxes. The associated text nodes appear between the pink boxes.

@ SBELL-2003030912333601PDT.xml - Microsoft Word
AT AT e

! Fle Edit Wiew Insert Format Tools Table Window Help  Adobe PDF  Acrobat Comments

Ay | G T 100% - @) | GdRead ! i Mormal +Left: ~ |

ype a

it g ] -] -_/-IDv.‘;‘--I_=v-_|_;;-!Iflv£'_ﬂl'/_“‘]llﬁ\%iil2;
. ---3?4----3?0----3?9"'4%1""4@""5?4‘""5‘}0'6#EXMLDm:umcnt v x
@8 |a 1
XML data views
(tReference[ SBELL-200303091233360 1PDT Referencer] This XML doctment his mifle data.
7 views, Before making changes to the
document, choose the data view
{XSLT) to apply.
T Data only
{1 User[SVOLLMAN JUsern) Bromse. .
(+Requestor{Sarah J. Bell [Requestar?)
(¢User[SBELL JUser?)

(ﬂ CostC enter( 53 0) Co stCenterD)

(sname[Sarah J. Belt Inamer]
{address(400 Oracle Parkway Redwood Shores CA 94065 USA Jaddresse)
(stelephone(650 506 7400]telephoner)
l[" SpecialInstructions(Air Ma_i]_:l Specia\Instructions"]l
Night to Remember]Description®]
(s DescriptionThe Unbearable Lightness Of Being
(% Description[Sisters | Description+)

g ----- 36 720 108+« 0 144 180 ¢ A& e 2ED e o

!

H @ om L

skla =@ < L
age = English (U.5

e In this example the document is a PurchaseOrder. PurchaseOrder documents are schema-based
XML so the content of the document comes directly from table PURCHASEORDER

e Microsoft Word 2003 has a rudimentary understanding of XML documents.
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e  WebDAV support makes it possible for tools like Microsoft Word to directly access content
stored in Oracle Database 10g. No Oracle or WebDAYV specific software is required for Word to
access content stored in the Oracle XML DB repository.

Microsoft has published an XML schema, known as WordProcessingML, which specifies an XML format
for storing Word documents. This format allows Word documents to be stored as XML, rather than using
Microsoft’s proprietary DOC format. There is no loss of fidelity when a Word Document is stored using
the XML format. In Microsoft Office 2007 the WordProcessingML format becomes the default storage
model for Microsoft Word documents.

The WordProcessingML format will allow many different kinds of word processing and XML editing
tools to be used to share and co-author content. This will accelerate the rate at which XML becomes the
primary storage medium for all kinds of content.

Microsoft has proposed that the XML schemas for Word, Excel etc, collectively known as “The Open
Office XML File format”, be recognized as an open standard. The proposal has been presented and
sponsored by ECMA, the European Computer Manufacturer’s association.

The Open source community and Open Office.org project has proposed an alternative standard, known
as “OpenOffice.org XML”, based on OpenDoc. This standard has been developed under the OASIS
umbrella. Unfortunately OpenOffice.org XML does not use XML Schema to define its document format;
it uses the RelaxNG specification for this purpose.

Word can show the structure of an XML document in the Task pane. If the Task Pane is not visible
enable it by clicking the View menu and selecting the Task Pane option. To view the structure of the
XML document click the drop down list box at the top of the Task Pane and select option XML
Structure. Word will display the structure of the XML document in the Task Pane.

The latest versions of Microsoft Word provide support for XML Schema validation. An XML Schema
must be attached (registered), before Microsoft Word can use it for validation. To attach an XML Schema
to Microsoft Word, select the XML Structure option in the Task Pane menu and click the XML Options
link at the bottom of the Task Pane. Word will open the XML Options dialog. Click the Schema Library
button to see the list of available XML schemas. If the required XML Schema is not listed use the Add
Schema button to attach the XML schema to Microsoft Word. This feature does not appear to support
XML schemas that do not specify a targetNamespace, such as the PurchaseOrder XML schema used in
this demonstration.
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X SBELL-2003030912333601PDT.xml - Microsoft Word

NEEHR SR VE e B I oo s[l0R=8 39 0% @) Heead i

¢ Ele

A PurchaseOrder

e}ley Ch\mg@

(¢ User[KR CHUNG ] User?)

l[ﬂ CostCenterl[S?,(}]l CostCenter"]l
(uname[Sarah J. Belt [name?)
{+address(400 Oracle Parkw
(wtelephonel650 506 7400t

Mail Jpe!

A Night to

ST s R == o (R = M iz W

Edit View Insert Format Tools Table Window Help AdobePDF  Acrobat Comments

“k

Type a question for help -

[

J:+

("Reference[ SBEL.L-2003030912333601PD T Referencer]

("User[SVOLL MAN JUserv)

XML save options
Save data only

12} &)

432

[] Apply custom transform

Schema validation options
Validate document against attagksad
[ Hide schema violations in this diiiefs = B E{s g
[ 1gnore mixed content

Schemas

All i XML if
[[] Allow saving as even if no St

jat

{ XML Structure v x

(-E]C-')Iﬁ

Elements in the document:
= PurchaseCOrder
- Reference
B Actions
. B Action
i o User
- Reject
: Reqguestor
- User
- CostCenter
=] ShippingInstructions
. name
- address
telephone
: Spediallnstructions
B Lineltems
= Lineltem

mpem |
al

XML view options
[ Hide namespace alias in XML 54
Show advanced XML error mes
[[] show placeholder text for all ef

I Schema Library... |

s[e|m =@ ¢

(+Description[The Unbearable Lightness Of BeingE

(4 Description[The Wizard of Oz

URI:
Path:

Solutions for schema

Use solution with:

Word

Select a solution:

ent

®E

Default solution:

Path:
Type:

frent

] [ Cancel ]

EXT | OVR | |English {U.5

When Word opens an instance document it will automatically attach the XML Schema and display the
Schema URL or alias in the window at the bottom of the XML structure dialog. If the XML Schema is
not automatically attached, open the Tools menu, and select option Templates and Add-Ins. Select the
XML Schema tab on the Template and Add-Ins dialog and manually select the XML Schema. Word
should then be able to validate the document against the XML Schema.

Remove the content of element User. If the XML Schema is attached correctly word will immediately
place a yellow diamond icon containing a black X next to element User in the task pane. This indicates
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that the content of element User is not schema-valid. Place the mouse on the icon to display an error

message that explains why the document in not schema-valid.

tEi SBELL-2003030912333601PDT.xml - Microsoft Word
T T AT A

cllcy Chung
(" CostCenter (53 0 :l CostCenter ":l
(4name [Sarah J. BellJname ")

(“telephone [650 506 7400 telephone ”)
(+ Speciallnstructions [ A jr Mail)Speciallnstructions )
Night to Remember]Description )
(+ Description [The Unbearable Lightness Q\fBeing
("Description [The Wizard of Oz)Description™)

linaTtam =
Bl =@ <

English {U.5

5

i Fle Edit View Insert Format Tools Table Window Help i
u kool Ee SR = di T Al a2 =
--1{3@-----14}4-----1@-----2}5-----zlsz-----ul;s-----1I14-----x:a-----3?5-----4|31--;5715m5mm - x
Bl e o a) ]
Elements in the document:
(“Reference [SBELL-2003030912333601PDT |Reference ) iy
E Actions
e
(+ User[SVOLLMAN] User") - Reject
Act ..g‘:@m

" violates
The element User’ with value " failed to parse.

|

minLength constraint of '1',

- name
- address
: telephone
i Spediallnstructions
- Lineltems
[=- Lineltem
| Description
“Part
& Lineltem
: Description
\Part
= Lineltem
Description
“Part

Show XML tags in the document

Choose an element to apply to
your currer{\§elecﬁon:

&

List only child elements of current
element

*ML Options...

“« o n|e

Undo the change to element User and change the value of element Special Instructions to Drop Ship.
Click Save. Word will prompt for confirmation that the document should be saved as data. Click

Continue. Do not close the document after saving it.

Mark D Drake

Oracle XML DB 11gR1 Basic Features

Page 93 Tuesday, October 09, 2007



T SBELL-2003030912333601PDT.xml - Micrgsoft Word

L TN A YN WA RN N = R ] 9 : 4
i fle Edit View Insert Format Tools Table Window Help AdohePDF  Acrobat Commen Type = question for hely = X

Ll B ] = T AR 2R

GG o 28R e 28 324 mm4nmmﬁAﬁ Started - %

4 PurchaseOrder U
Jﬂ Microasit .
(tReference[SBELL-200303091233360 1PDT [Referzncer) . 110ffice Online
A Act
* Connect to Microsoft Office
Cnline
SV OLL M . Eve‘::r?e latest news about using
*  Automatically update this list
from the web
_—
(eRequestorlSarah J. Bell Reguestors) | )
SBELL Example: "Print more than one copy™
[« CostCenter[§3() ] CostCentern) Open |
SBELL-200303091233360 1P0T. 31
{wname(Sarah T. Bell Inamev) Orade XML DB XFiles 11gR 1.doc
2 Orade ¥ML DB Basic 11gR 1.d
(v2ddress[400 Oracle Parkway Redwood Shores CA 94063 USA Jaddressv) D;; i 1;?:2019‘1 o
g ) = .doc
(ntelephane(650 506 7400 telephoner] | N BB More...

1 ] Create anew document. ..

(<I SpecialInstructions ':Drop Ship) Speciallnstructions I>)

Night to Remember ) Description®)

(4 Description[The Unbearable Lightness QvgBEﬁ'ig

l[ﬂ Description (Sisters ]I Description l’]l
=Bl = 8¢ ) I ) . - &
Paoe Sec At E Cal REC| TRE| |[EXT| OVR Engish (U.5 | 183

Microsoft Office Word

Warning: Saving the file as data only or through a custom transformation (X5LT) may result in the loss
! of document features such as formatting, pictures, and objects. If you want to preserve all document
features, dick Cancel and then save the file as a Word Document.

| Continue g Cancel

e  Word uses the WebDAV protocol and an HT'TP POST operation to write the updated document
back to the Oracle XML DB repository. The content of the document is used to update the row
in table PURCHASERODER that corresponds to this document.

e Schema aware XML Editors are available from many sources including Microsoft, JustSystem and
Altova. These editors make it very easy to create schema-valid XML content.

e  WebDAV support makes it easy for standard tools be access and edit content stored in the Oracle
XML DB repository.
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e FHach WebDAV operation (POST, PUT) is treated as a separate atomic transaction. This means
that changes made to a document using WebDAYV are visible to other users as soon as the

operation is complete.

e  Only WebDAYV enabled tools such as the latest versions of Microsoft Word (2000, XP, 2003 and
2007) can edit content stored in the Oracle XML DB repository. It is not possible to edit content
in the Oracle XML DB repository using editors like NOTEPAD or WORDPAD, since these
tools do not support the WebDAV or FTIP protocol.

e Many other vendors, such as Altova, Adobe and Macromedia now provide WebDAYV support in
their products. All of these products can work directly with content stored in the Oracle XML DB

repository.

5.1.4 View Updated Document (XQuery)

The URL access metaphor is also available through the XQuery function fn:doc. Oracle XML DB treats
the URL passed to fn:doc as a path from the root of the Oracle XML DB repository. This step uses
fn:doc to access the content the updated document. Click the icon to launch the XML DB demonstration

framework and run the SQL script.

ommand|Cutput]

et long 10000

set pagesize 250

set echo on

select XMLOuery({ 'fn:doc("/home/SCOTT/purchaselrders,/2003/Mar/SEELL-2002030912333601P0T 3ml") ' returning content) XML

from dual

/

XML
"http://xmldb: 80 /home/SCOTT/poSource/xsd/purchaselrder. . xsd">
encex

-<Purchaselrder NS0:noNamespaceSchemalocati
<Reference>SBELL-2003030912333601PDT< /R
~<Actions>
~<Action»
<User>SVOLLMAN</User>
</Rction>
</Rcticons>
<Reject/>
<Requestor>Kelley Chung</Requestor>
<User>RCHUNG</User>
<CostCenter>530</CostCenter>
-<3hippingInstructions>
<name>Sarah J. Bell</name>
<addres=>400 Oracle Parkway Redwood Shores CA 94065 USA</addresss>
<telephone>650 506 7400</telephone>
</5hippingInstructions>
<5peciallnstructions>Drop Ship</Speciallnstructions>
~<Lineltems>
~<Lineltem ItemNumber="1">
«Description>A Night to Remember</Description>
<Part Id="715515009058"UnitPrice="39.95"Cuantity="2"/>
</Lineltem>
—«<Lineltem ItemNumber="2">
Description>The Unbearable Lightness Of Being</Descriptiond>
<Part Id="37429140222"UnitFrice="29.95"Quantity="2"/>
</Linelten>
~<Lineltem ItemNumber="3">
«Description>The Wizard of Oz</Description>
<Part Id="715515011020"UnitPrice="29.95"Cuantity="4"/>

</Lineltem>

Result : 1 Rows Selected.

e Changes made using Word are visible from SQL as soon as the document is saved.
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5.1.5 Show DAYV Locking

The DAV specification defines a locking model that ensures that two sessions cannot save conflicting
changes to a document. Oracle XML DB supports the DAV locking model. The DAV locking enforced
for updates performed via SQL as well us updates via protocols. This step uses SQL to update the
document that is currently opened for editing in Word. When word opens a document for editing it
requests a DAV lock on the document to prevent conflicting updates. The DAV lock is released when the
document is closed.

Click the icon to launch the XML DB demonstration framework and run the SQL script.

ommand|Cutput]

set feedback on
set echo on
update PURCHASEORDER p
set object_walue = updateXML
{

object_wvalue,

' /PurchaseOrder/User/text () ', 'KCHUNG' ,
' /PurchaseDrder/Requestor/text () ', 'Kelley Chung',
' /PurchaseOrder/Lineltens/Linel ten/Description[text ()="Sistera"]/text () ', 'The Wizard of Oz’
H
where XMLExista('/PurchaseOrder[Reference="5BELL-2003030912333601P0T"] ' passing object wvalue)

/

ORA-19202 : Error cccurred in XML processing

ORA-31108 : Action failed as rescurce is locked

ORA-06512 : at "XDB.XDE PITRIG PEG", line 14

ORA-06512 : at "SCOTT.PURCHASEORDERSxd", line 1

ORA-04088 : error during execution of trigger 'SCOTT.PURCHASEORDERS:d'
ORA-06512 : at "XDBPM.XDE DEMD HELPER 11100", line 31

ORA-06512 : at line 1

e Since the document is opened for editing in Word, the document is protected by a DAV lock. This
means that it cannot be updated from SQL. ORA-31108 is thrown if an attempt is made to update a
DAYV locked document from SQL.

e  Oracle XML DB provides full support for DAV locks

e The Oracle XML DB uses DAV locking to ensure that XML editors and other tools compliant with the DAV
specification cannot make conflicting updates to content stored in the Oracle XML DB repository.

e  When an XMLType table is created, the XML Schema registration process creates triggers that enforce the
DAYV Locking model when updates are performed using SQL.

5.1.6 Close Document

This step releases the DAV Lock by closing the document in Microsoft Word. Double-click the icon to
return to Microsoft Word. Close the document by opening the File menu and selecting Close. This will
end the editing session for this document and Microsoft office will close the document and release the

DAV lock.
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2373
a33

2C:\...\Orade ¥ML DB XFiles 11gR 1.doc
3 C:\...\Orade ¥ML DB Basic 11gR 1.doc
4C:\,..\DEMO_XMLDB_101020.doc

Er=
|‘% save > Col4s
; Save As...
| Frint... Cirl+P
1 http:ffxmldb home/SCOTT fpurchaseCrders,/2003/Mar /SBELL-20030309 1233360 1PDT. xml

gc

("Requestor|Sarah T. Bell [Reauestorr]
{4 User[SBELL Juserr)

(ﬂ Co stCenter(SgD) Co stCenter")

(“name(Sarah J. Bell Jname")
4 kwav Redwo
{wtelephone(650 506 7400]telephonzr]
{4 Specialinstructions [ Drop Ship)Spedialinstructions )
Night to Remember ) Description?)

hores CA 94065 USA Jaddressv]

WP
{4 Description[The Unbearable Lightness QvgBeing

(ﬂ Description (Sistﬂs ) Description l’)

Al

< il

=
Type & question for help

Cln

1 0ffice Online

.

Connect to Microsoft Office
Online

Get the latest news about using

=07 002 English (U.S

Ox

Word

Automatically update this list
from the web

More...
Search for:

| |

Example: "Print more than one copy™

SBELL-2003030912333601P0T. 31

Orade ¥ML DB XFiles 11gR.1.doc

Orade XML DB Basic 11gR 1.doc
A DEMO_XMLDB_101020.dac

ol | E More...

] Create anew document...

Mark D Drake
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5.1.7 Update Document
The step shows that the SQL update succeeds once the DAV lock is released.

Click the icon to launch the XML DB demonstration framework and run the SQL script.

[CommandlOutput

set feedback on
set echo on
update PURCHASEORDER p
set object_value = updatelML
{

cbject_walue,

' /PurchaseOrder/User/text () ', 'KCHUNG' ,
' fPurchase0rder/Requeator/text () ', 'Kelley Chung’',
' /Purchasalrder/Linaltens/Linelten/Description[text () ="Sisters"]1/text () ', 'The Wizard of Oz’
H
where XMLExists('/PurchaseOrder[Reference="5BELL-2003030912333601P0T"] ' passing cbject_value)

/

1 row Updated.

e Once the DAV lock is released the update succeeds.

e An update performed using UpdateXML is far more efficient that anupdate performed using
Microsoft Word.

¢ When a document is saved using an editor like Microsoft Word the entire document is sent back
to the database. The database does not know which parts of the document have been updated.
The database has to blindly replace the existing document with the new document. This means
that all existing data must be deleted before the new content is inserted. This is process expensive
in terms of parsing, CPU and memory utilization as well as the amount of log generated.

e Using Update XML to update a document allows the database to determine exactly which bits of
the document are being updated. With object-relational storage it re-writes the update XML
operator into a direct update of the underlying tables. With Binary XML storage and Oracle
Secure Files only the part of the LOB that contain changed data are updated. This reduces the
amount of parsing and overhead generated by the update.

Oracle XML DB 11gR1 Basic Features

Mark D Drake Page 98 Tuesday, October 09, 2007



5.1.8 View updated document (HTTP)

This step show that the changes made using Microsoft Word and SQL are visible when the document is
opened in the browser. Click the icon to launch Internet Explorer. Internet Explorer will use HTTP to
fetch the contents of the document. If the document opens with some other application use the Folder
Options feature of Windows Explorer to adjust the file association for XML’ files.

& http:ffxmldbfhomeCD'lepurchaseﬂrde&st{}DIifMarfSBELL—20030309123336[}1PDT.me - Windows Interne... Q|E| x|

e

) = | ] https/fxmidb/home /SCOTT/purchaseOrders/2003/Mar/SBELL 20030302122 ¥ | | #2 || X | | oo |2~

G{)ugler “ | Go ¢ D E + RS~ & ~ % Bookmarksw @ 386 blocked n,? Check = @Settingsv

>

! Links BEE BBC NEWS Mews Front Page £|BUG 4| VWvortex Forums OFF g | Customize Links @ | Floyd - Login E Free Hotmail
File Edit View Faworites Tools Help

W %Fhﬂ(ﬂunre... |@><MLDB... |@htt X |_| - B - = o- [hrage - {iTods - @ €9 Br L @ B

<7xml version="1.0" encoding="UTF-8" 7=
- <PurchaseOrder
NSO:noNamespaceSchemalLocation="http:/ /xmldb:80/home/SCOTT/poSource/xsd/purchaseOrder.xsd”
xmins:NSO="http:/ /www.w3.org,/2001/XMLSchema-instance" >
<Reference>SBELL-2003020912323601PDT </Reference=
- «<Actions>
- <Action>
<lser>SVOLLMAN </User=
<fAction>
<fActions>
<Reject />
<Requestor=Kelley Chung</Requestor:
<User>KCHUNG </User:
<CostCenter>830+«</CostCenter=
- «ShippingInstructions =
<name>%Sarah 1. Bell</name:
<address=400 Oracle Parkway Redwood Shores CA 94065 USA</address>
<telephone=650 506 7400</telephone:
</ShippingInstructions =
<Speciallnstructions=Drop Ship</Speciallnstructions =
- <Lineltems=>
- «Lineltem ItemNumber="1"=
<Description=A Night to Remember</Descriptionz
<Part Id="7155150090538" UnitPrice="39.95" Quantity="2" /=
</Lineltem=
- «Lineltem ItemNumber="2"=
<Description=The Unbearable Lightness Of Being</Description=
<Part 1d="37429140222" UnitPrice="29,95" Quantity="2" />
<fLineltem=
- «Lineltem ItemNumber="3"=
<Description=The Wizard of Oz </Description=
<Part Id="715515011020" UnitPrice="29.95" Quantity="4" />
<fLineltem=
</Lineltems>
</PurchaseOrder:

Done % Local intranet *+o100% v

e If prompted for a username and password enter the demonstration user’s username and password
and click OK.
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5.2.1 Create Spreadsheets

Microsoft has published an XML schema, known as SpreadsheetML, which specifies an XML format for
storing Excel spreadsheets. This format allows Excel documents to be stored as XML, rather than using
Microsoft’s proprietary XLS format. There is no loss of fidelity when am Excel spreadsheet is stored
using the XML format. In Microsoft Office 2007 the SpreadsheetML format becomes the default storage
model for Microsoft Excel documents.

Applications that can generate XML documents that comply with the SpreadsheetML XML schema will
be able to create rich spreadsheets that Excel can understand. Unlike a CSV file, a SpreadsheetML
document can contain formulae and formatting information.

This section shows how to use SQL/XML publishing functions to publish relational data directly to
Microsoft Excel. It is a very good example of using the SQL/XML operators to generate a complex XML
document. Click the icon to launch the XML DB demonstration framework and run the SQL script.

ommang|Outpul
set eche on
create or replace view DEPARTMENT WORKBOOK XML of xmltype
with chject id
{
substr
{
extractValue
(4
object_value,
' /Workbook /Worksheet/Table/Row(i=s:Index="2"]1/Cell[fzs:Index="8"1/Data/text ()",
'smmlns="urn:schemas-microsoft-com:of fice:spreadsheet”
xmlns:ss="urn:schemas-microsoft-com:office:spreadsheet"'

1,3z
)
)
as
select xmlroot (
xmlConcat (:mlpi ("mso-application”, 'progid="Excel.Sheet’'),
smlElement
«
"Workbook"
mmlAttributes
«
'urn:schemas-microsoft-com:office:spreadsheet’ as "xmlns",
'urn:schemas-microsoft-com:office:office’ as "xmlns:o",
'urn:schemas-microsoft-com:office:excel’ as "xmlns:x",
'urn:schemas-microsoft-com:office:spreadsheet’ as "xmlns:ss",

NN e T NER: (/o w3 ordTRFRCT (202 2a s-’-—“\\ B S *—\1-_“-\ .- "\\‘ ~n, - B
— ATk _. g _ = T 4 I R - - - S .
Fo N~ xmlEf:man i"ce11”, mtim“t;('?ﬁ}nar;\fﬁ‘ Za "55-531'5111})‘3* - \L N~ 3 —_“ Rl . ~
),
( select xmlAgg
«
xmlElement
«
"Row" ,
xmlElement
4
"Cell”,
xmlAttributes('2' as "ss:Index”, 'BodyDefault’ as "ss:StyleID"),
smlElement("Data”, smlAttributes('Number' as "ss:Type”), e.EMPLOYEE ID)
),
xmlElement ("Cell”, mmlAttributes('BodyDefault’' as "ss:5tyleID"), xmlElement("Data”, xmlAttributes('String’' as "ss:Type"), e FIRST NAM|
xmlElement ("Cell” , mmlAttributes('BodyDefault' as "ss:5tylelD"), xmlElement("Data”, :xmlAttributes('String’' as "ss:Type"), e.LAST NAME|
xmlElement ("Cell”, xmlAttributes('BodyDefault' as "ss:StylelD”), xmlElement ("Data", xmlAttributes('String’' as "ss:Type"), e EMAIL )),
xmlElement ("Cell”, mmlAttributes('BodyRight' as "ss:5tylelD"), xmlElement("Data”, xmmlAttributes('String' as "ss:Type"), e PHONE_ NUMBE|
xmlElement ("Cell”, xmlAttributes ('HireDate' as "ss:S5tylelD"), :mlElement("Data", xmlAttributes('DateTime’ asz "=z:Type"), to_char(to_c|
xmlElement ("Cell”, xmlAttributes('BodyRight' as "ss=:StylelD"), xmlElement ("Data", xmlAttributes('String' a= "s=:Type"), Jj.JOB_TITLE))
xmlElement ("Cell”, mmlAttributes('Currency' as "ss:StyleID"), :mlElement("Data", -mlAttributes({ Number' as "ss:Type"), e.SALARY)),
xmlElement ("Cell”, mmlAttributes('Percent' as "ss:StyleID"}, mlElement("Data”, smlAttributes('Nuvber' as "ss:Type”), e.COMMISSION_PC|
)
)
from HR.EMPLOYEES e, HR.JOBS j
where o.DEPARTMENT ID = d.DEPARTMENT ID
and e JOB ID = j . JOB ID
.
[ — ~ EY - r—— - ~ - - T e w I il - .
. N Nz = T~ e \_ 1‘ \\ L, > T e \\\A A N, — - Y -
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/

<
Wiew

end;
/

L i \,-_ TR r YN e s T \\___‘1 B T S e (I U G N
!

from HR.DEPARTMENTS d, HR LOCATIONS 1, HR COUNTRIES ¢, HR EMPLOYEES m
where d.LOCATION ID = 1.LDCATION ID

and 1.COUNTRY_ID = c.COUNTRY_ID

and d.MANAGER_ID = m.EMPLOYEE ID

[Command[Cutpuf]
create or replace trigger DEPARTMENT WORKEOOK DML
instead of INSERT or UPDATE or DELETE on DEPARTMENT WORKBOOK ML
begin
rull;

Trigger created.

created.

The first step creates XMLType view DEPARTMENT_WORKBOOK_XML.

View DEPARTMENT_WORKBOOK_XMI. will contain one row for each row in table
DEPARTMENTS.

The structure of the document generated by the SQL/XML operators is based on Microsoft’s
SpreadsheetML. XML Schema. The documents are valid instances of the SpreadsheetML XML
schema.

The information that controls the look and feel of the spreadsheet in provided by a static library
of style definitions. The library is called Styles.xml. The document is located in folder
Workbooks. The content is of the library is included into the view using operator xdbUriType.
The look and feel of the spreadsheet can be altered by changing the contents of this document.

The CREATE_VIEW statement is large since it generates all of the boilerplate XML required by a
valid SpreadsheetML document.

The core of the CREATE VIEW statement generates a collection of Row elements. The
collection will contain one Row element for each row in table EMPLOYER that belongs to the
current Department.

Element Row contains a collection of Cell elements. There will be one Cell for each column
supplying data to the spreadsheet.

Element Cell contains attribute Style and element Data. Attribute Style contains the formatting
rules for the cell. Element Data contains attribute Type and the data value for the cell. Attribute
Type contains the typing information for the data value.

The next step creates trigger DEPARTMENT_WORKBOOK_XML. This trigger ensures that
insert, update and delete operations on the view are not propagated to the underlying tables. A

more complex trigger could be used the ability to update the underlying tables by saving the
spreadsheet.
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The code that generates the collection of Row elements is shown below:

select xmlAgg
(

xmlElement
(
"Rowll ,
xmlElement
(
nCell™ ,
xmlAttributes ('2' as "ss:Index", 'BodyDefault' as "ss:StyleID"),
xmlElement ("Data", xmlAttributes ('Number' as "ss:Type"), e.EMPLOYEE ID)
)
xmlElement
(
"Cell™ ,
xmlAttributes ('BodyDefault' as "ss:StyleID"),
xmlElement ("Data", xmlAttributes('String' as "ss:Type"), e.FIRST NAME)
)
xmlElement
(
n"Cell™ ,
xmlAttributes ('BodyDefault' as "ss:StyleID"),
xmlElement ("Data", xmlAttributes('String' as "ss:Type"), e.LAST NAME)
)
xmlElement
(
"Cell", xmlAttributes('BodyDefault' as "ss:StyleID"),
xmlElement ("Data", xmlAttributes('String' as "ss:Type"), e.EMAIL)
)
xmlElement
(
"Cell", xmlAttributes('BodyRight' as "ss:StyleID"),
xmlElement ("Data", xmlAttributes('String' as "ss:Type"), e.PHONE NUMBER)
)
xmlElement
(
"Cell", xmlAttributes('HireDate' as "ss:StyleID"),
xmlElement
(
"Data" ,
xmlAttributes ('DateTime' as "ss:Type"),
to char(to char(e.HIRE DATE, 'YYYY-MM-DD"T00:00:00.000""))
)
)

xmlElement
(
"Cell™ ,
xmlAttributes ('BodyRight' as "ss:StyleID"),
xmlElement ("Data", xmlAttributes('String' as "ss:Type"), j.JOB TITLE)
)
xmlElement
(
"Cell™ ,
xmlAttributes ('Currency' as "ss:StyleID"),
xmlElement ("Data", xmlAttributes ('Number' as "ss:Type"), e.SALARY)
) g
xmlElement
(
"Cell™ ,
xmlAttributes ('Percent' as "ss:StyleID"),
xmlElement ("Data", xmlAttributes ('Number' as "ss:Type"), e.COMMISSION PCT)

)
)
)
from HR.EMPLOYEES e, HR.JOBS j
where e.DEPARTMENT ID = d.DEPARTMENT ID
and e.JOB ID = j.JOB ID
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A resoutce is created in folder /home/ USER/Wotkbooks/Departments for each row in view
DEPARTMENT WORKBOOK_ XMIL..

declare
cursor getDepartments is
select wef(d) MMLREF,
substr
{

extractValue

object _walue,
' fWorkbook /Worksheet [1]/Ess:Name ',
‘xmlns="urn:schemas-microsoft-com:office:spreadsheet”
sanlns :se="urn:schemas-microsoft-com:of fice: spreadsheet”’
Da
1,32
) NAME
from DEPARTMENT WORKBOOK XML d;
res boolean;
targetFolder varchar2(1024) := '/home/SCOTT/Workbooka/Departments’ :
begin
if dbms_xdb.existsResource (targetFolder) then
dbms_xdb_deleteResource (targetFolder,dbma_xdb.DELETE RECURSIVE) ;
end i
res := dbms_xdb.createFolder (targetFolder) ;
for dept in getDepartments loop
res := DEMS MDB.createResource(targetFolder || '/' || dept.NAME || '.xml', dept.XMLEEF);
end loop:
end;

/
Trigger created.

select path
from path_view
where under path(res, ' /home/SCOTT/Workbooks/Departmenta') = 1

PATH
/home/SCOTT/Workbooks/Departments/Accounting. xml
/home/SCOTT /Workbooks/Departments/Administration.xml
/home/SCOTT /Workbocks/Departments/Executive.xml
/home/SCOTI /Workbocks/Departments/Finance. xml
/home/SCOTT /Workbooks/Departments/Human Resources.aml
/home/SCOTT/Workbooks/Departments/IT. xml

/home/SCOTI /Workbooks/Departments/Marketing.xml
/home/SCOTT /Workbocks/Departments/Public Relations.xml
/home/SCOTT /Werkbocks/Departments/Purchasing. xml
/home/SCOTT /Workbooks/Departments/Sales.xml
/home/5C0TT/Workbooks/Departments/Shipping. xml

Result : 11 Rows Selected.
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5.2.2 View Spreadsheets

This step uses Microsoft Windows Explorer to view the content of the spreadsheets created in the
previous step.

Right click the icon and select explore to open a new window containing the local folder Excel. This
folder contains a shortcut called “Wotkbooks on hostname”. This is a link to folder Workbooks, in the
demonstration usetr’s home folder on the Oracle XML DB repository Double click the short cut to view
the content of the remote folder. If prompted for a username and password enter the demonstration
usetr’s username and password and click OK.

The folder contains a folder called Departments and a document called Styles.xml. Double click the
Departments folder to view its contents.

This folder contains the set of XML documents generated by the previous step. There is one document
for each row in the view DEPARTMENT_WORKBOOK_XML. The documents appears as XML
documents when viewed in Windows Explorer

1.1.0.6.0\basicFeatures\L OCAL \Excel

{ Fle Edit Vew Favorites Tools Help

@Eadc - Q - l’i ):j Search [l- Folders | [F2]+

{ Address |5 C:\ndb\Demo\11. 1.0.6.0\basicFeatures\LOCAL Excel V| Go
File and Folder Tasks ¥

Other Places

Details

M http://xmldb/home/SCOTT/Workbooks
i File FEdit View Favorites Tools Help A

@Eadc i -\‘_‘) lﬁ /\:j Search [‘E;’-Fuldars v

¢ adéress |1 htpsfxmidb fhome /SCOTTWorkbooks v B

Styles,xml

Folder Tasks

S Rename this itam
{3 Move this item
Copy this item
% Delete this item

http: jmlcb/home /SCOTT /Workbooks.

W http://xmlidb/home/SCOTT/Workbooks/Departments. ‘L‘lil J
: Fle Edit View Favorites Tools Help A

Other Places Qe - () (T s [T o | [
(3 scotr  pddress |2 htt:/famidbjhome (SCOTT Workbooks/Departments v B

) My Documents ] a7
‘g My Metwark Places e Maces Accounting.xm Administrati... Executive.xml Finance.xml Human
(] Workbooks 1 Resources, xml
e =
L abjects selected [0 Shared Documents = o =i B Sl
v & My Network Places IT.xml Marketing. xml Public Purchasing....  Sales.xml
1 Relations, xml
=
Shipping.xml

Oracle XML DB 11gR1 Basic Features

Mark D Drake Page 104  Tuesday, October 09, 2007



5.2.3 Open Spreadsheet (IT)

This step shows the view contains valid SpreadsheetML. documents that can be opened using Microsoft
Excel. When Excel opens the document it uses a DAV to prevent conflicting updates. This requires an
authenticated connection to the database.

Click the icon to launch Microsoft Excel and open the document. When Excel prompts for a username
and password enter the demonstration user’s username and password and click OK.

Type a question for help
|8 % 2 8 %) 5E tE | iz - A - B

Opening: 'hitp:{fxmidbhome /SCOTT Workbooks/Depar tments/IT, xml'

)

Connect to xmidb

The server xmidb at XDB requires a username and password.

Warning: This server is requesting that your username and
password be sent in an insecure manner (hasic authentication
without a secure connection).

User name: |ﬂ v‘

Password: [ ]

[JRemember my password E A Microsoft Office

. Excel 2003

Copyright @ 1985-2003 Microsoft Corporation. Al rights reserved,

Ready NUM

e FExcel will use WebDAV to open the document.

ﬁm ﬁm Fgmat Tosk Dasta Window Hep Adobs PDF
e M-I%zm@.@_ﬂw 20 B LD S o A
Al -
A B c I D I E E I G [ H [ [ [ J [ K =

1 s
2 BT D: 0

7 |Department:IT

4 & Location : 2014 Jabberwocky Rd

5 Southlake

6 Texas

7 26192

8 United States of America

9

10 Manager : Alexander Hunold =
11

12 Employee ID First N\ame Last Name Email Address Phone Number Hire Date Job Title Salary Commission
3 P ot " B " B " B “ = 5
|14
|15
| 16 |
)
18]
433
|20 T
21
|22 | v
W4 MiIT/ =
Ready UM J

Oracle XML DB 11gR1 Basic Features

Mark D Drake Page 105 Tuesday, October 09, 2007



like any other spreadsheet document.
Close Excel.

5.2.4 View Spreadsheet XML

Excel recognizes the content of the document as document as SpreadsheetML and treats it just

This step shows uses Internet Explorer to view the SpreadsheetML document as XML Click the icon to
launch Internet Explorer. Internet Explorer will use HTTP to fetch the contents of the document

ml

Windows Internet Explorer

IS E |[2]-
Google | v Googd P~ RS~ @ v % Bookmarksv [ 387blocked "% Check » 'y Autolink i [ Send to () Settings=
Links BE BBCNEWS NewsFrontPage 4 |BUG || VWvortex Forums OFF @) Customize Liks @ | Floyd -Login 8 | Free Hotmai [@| MyOrade @ RealPlayer The Digital Bits - We Know DVD! & VWvortex Forums Eos & | Windows 2
Fie Edit View Favorites Tools Help
% & [@n o L B e G- @ @ B H B3
~
<?xml version="1.0" 7> T
<?mso-application progid="Excel.Sheet"?>
- <Workbook xmins="urn:schemas-microsoft-com:office:spreadsheet” xmins:o="urn:schemas- microsoft-com:office:office" xmins:x="urn:schemas-microsoft-
com:office:excel" xmins:ss="urn:schemas- microsoft-com:office:spreadsheet” xmins:htmi="http://www.w3.org/TR/REC-html40">
- <DocumentProperties xmins="urn:schemas- microsoft-com:office:office">
<Author>SCOTT </Author>
<lLastAuthor=8COTT </LastAuthor>
<Created>2002-10-11T15:47:35Z </Created>
<Company >0racle Corporation</Company:>
<Version>11.5703 </Version>
</DocumentProperties>
+ <OfficeDocumentSettings xmins="urn:schemas-microsoft-com:office:office">
+ <ExcelWorkbook xmins="urn:schemas-microsoft-com:office:excel">
+ <Styles xmins="urn:schemas-microsoft-com:office:spreadsheet" xmins:ss="urn:schemas- microsoft-com:office:spreadsheet" xmins:x="urn:schemas-microsoft-
com:office:excel”
- <Worksheet ss:Name="IT">
- <Table ss:ExpandedColumnCount="11" ss:ExpandedRowCount="19" x:FullColumns="1" x:FullRows="1">
<Column ss:Width="25" /=
<Column ss:Width="75" />
<Column ss:
<Column ss:
<Column ss:Width="100" ss:Span="1" />
<Column ss:Index ‘Width="100" />
<Column ss:Width="60" />
<Column ss:Width="60" />
<Column ss:Width="75" />
+ <Row ss:Index="2">
+ <Row ss:Index="4">
+ <Row ss:Index="5">
+ <Row ss:Index="6">
+ <Row ss:Index="7">
+ <Row ss:Index="8">
+ <Row ss:Index="10">
+ <Row ss:Index="12">
+ <Row>
+ <Row>
+ <Row>
- <Row>
- <Cell ss:Index="2" ss:StyleID="BodyDefault">
<Data ss:Type="Number">107 </Data>
</Cell=
— «Cell s5:StyleID="BodyDefault">
<Data ss:Type="String">Diana</Data>
</Cell»
- <Cell ss:StylelD="BodyDefault">
<Data ss:Type="String">Lorentz</Data>
</Cell=>
— <Cell s5:StylelD="BodyDefault">
<Data ss:Type="String" >DLORENTZ </Dat3>
</Cell>
- «Cell ss:StylelID="BodyRight">
<Data ss:Type="String">590.423.5567</Data>
</Cell>
— =Cell ss:StylelD="HireDate">
<Data ss:Type="DateTime">1999-02-07T00:00:00.000</Data>
</Cell>
— «Cell ss:StyleID="BodyRight">
<Data ss:Type="String" >Programmer</Data>
</Cell>
— =Cell ss:StylelD="Currency">
<Data ss:Type="Number">4200</Dataz
</cell=
— <Cell ss:StyleID="Percent">
<Data ss:Type="Number" />
<fCell>
</Row =
+ <Row>
+ <Row:
+ <Row>
</Table>
+ <WorksheetOptions xmins="urn:schemas-microsoft-com:office:excel">
</Worksheet> L
</Workbook> =
8 Local intranet # 100% -
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e The content of the document is XML compliant with Microsoft’s SpreadsheetML. XML schema.

5.2.5 Update Employees

This step uses SQL to update the base tables for DEPARTMENT_WORKBOOK_XML. The update
moves all employees with the last name of GRANT to the IT department.

Click the icon to launch the XML DB demonstration framework and run the SQL script.

ommandjOutput
set echo on

update hr.employees
set department_id = (select department_id from hr.departments where department name = 'IT')
where last name = 'Grant’

1 row Updated.

5.2.6 Re-Open Spreadsheet (IT)

This step shows the content of the spreadsheet represents the state of the view at the point the document
is opened. When the spreadsheet is re-opened the content will reflect the update to the base tables. No
intermediate steps are required to re-generate the spreadsheet when updates occur to the base tables.

Click the icon to launch Microsoft Excel and re-open the document. When Excel prompts for a
username and password enter the demonstration user’s username and password and click OK.

B3 Microsoft Excel - IT.xml

i) Ble Edt WVew Insert Format Tools Data  Window Help  Adobe PDF Type a

RN W A= W oW -0 *I%Z"z‘llﬂ'@‘ai*‘“' <10 x| B I U|E=E=E]S % r %%

SR Toe? P 0 T LS | |54, B | e Reply with 25, End Revie !

= &
B | ¢ T 1 ] E | F [ G | H | [ d ] K B

i
[ 2 | D: )
3| |Department:IT
| 4 Location : 2014 Jabberwocky Rd
ezl Southlake
| 6 | Texas
(7 26192
| 8 | United States of America

]
10| Manager : Alexander Hunold

"
| 12 | Employee ID First Name Last Name Email Address Phone Number Hire Date Job Title Salary Commission
13
14| 105|David Austin DAUSTIN 590.423 4569 June 25, 1997 Programmer| $ 4.800.00 0%
(15 107 |Diana Lorentz DLORENTZ 590.423 5567 February 7, 1999 Programmer| $ 4.200.00 0%
[ 16 | 103|Alexander  [Hunold AHUNOLD 590 423 4567 January 3, 1990 Programmer| $ 9.000.00 0%
| 17 | 104 |Bruce Ermnst BERMNST 590 423 4568 May 21, 1991 Programmer| 5 6.000.00 0%
| 18 | 106|Valli Pataballa VPATABAL 590423 4560 February 5. 1998 Programmer| 5 4.800.00 0%|
|39 178|Kimberely | Grant KGRANT 011.44 1644 429263 May 24, 1999| Sales Representative| $ 7,000.00 15%
| 20 | 199|Douglas Grant DGRANT 6505079844 January 13, 2000 Shipping Clerk| $ 2.600.00 0%
[ 21 | $38.400.00
22 .
W4y MAIT/
Ready MUM

e The employees with last name GRANT are now included in the spreadsheet for the IT
department.
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The changes made using SQL will only be visible to Excel once they have been committed. In this

[
case, the update was made using a SOAP request to Database Native Web Services so the
transaction was committed when the request completed.

e This approach allows Excel to be used as real-time viewer for relational data.

e The deployment of these applications is very simple. Once the view has been created no additional

software is required on the client or application server to enable this functionality.

5.2.7 Reset Employees

This step runs a SQL script that undoes the changes resulting from the update performed in step 5.2.5.
Click the icon to launch the XML DB demonstration framework and run the SQL script.

k;nmmandk!utgut

set echo on
delete Erom hr.job_history
where (employee id = 178 or employee id = 199)

/
1 row Deleted.

update hr.employees
set DEPARTMENT ID = NULL
where EMPLOYEE ID = 178

/

1 row Updated.

update hr.employees

set DEPARTMENT ID = 50
where EMPLOYEE ID = 139
r

1 row Updated.

delete from hr.job_history
where (employee id = 178 or employee id = 133)

/

1 row Deleted.
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6.1.1 Show Schema Changes
As application requirements change XML Schemas evolve over time. Oracle XML DB provides
functionality that helps manage this process.

Procedure inPlaceEvolve in package DBMS_XMLSCHEMA allows simple changes to be made to an
XML Schemas without unloading and reloading the data in any tables or columns that are bound to the
XML Schema. This means that the time taken to perform the inPlaceEvolve is constant, it is not related
to the amount of data in the tables or columns that impacted by the operation. In general, procedure
inPlaceEvolve is used to make changes that do not invalidate the existing instance documents. Complete
examples for inPlaceEvolve can be found in the Oracle Database 11g XML DB advanced features
demonstration.

Procedure copyEvolve in package DBMS_XMLSCHEMA allows any kind of change to be made to an
XML Schema. However, unlike procedure inPlaceEvolve, procedure copyEvolve unloads and reloads the
data in tables or columns that are bound to the XML Schema. This means that the time taken to perform
the copyEvolve processing is directly proportional to the amount of data in the tables and columns that
are impacted by the operation. If the changes to the XML Schema will invalidate the existing instance
documents the copyEvolve process must be provided with an XSL stylesheet that will transform the
existing documents into a format that is compliant with the new XML Schema.

Operator XMLDIFF provides an XML representation of the differences between two XML documents.
It can be used to analyze the differences between two XML Schemas and determine whether the changes
can be made using procedure inPlaceEvolve or whether procedure copyEvolve will be necessary.

This step uses XMLDIFF to analyze the differences between the current version of the PurchaseOrder
XML Schema, /home/ USER/poSoutce/xsd/PurchaseOrder.xsd and the new version of the XML
Schema, /home/ USER/poSource/evolution/revisedPurchaseOrder.xsd. to update the document that is
currently opened for editing in Word. When word opens a document for editing it requests a DAV lock
on the document to prevent conflicting updates. The DAV lock is released when the document is closed.
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Click the icon to launch the XML DB demonstration framework and run the SQL script.
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e There are significant differences between the two XML Schemas. The changes will invalidate the
existing instance documents so procedure copyEvolve must be used to evolve the XML Schema.
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A tableProps annotation has been added This annotation provides explicit names for the nested
tables used to manage the collection of Action element and the collection of Lineltem elements.

A columnProps annotation has been added. This annotation recreates the primary key constraint
on node reference and the foreign-key constraint on element user.

The first element in the first sequence of the first global complexType has been deleted. This is
element Reference in the complexType PurchaseOrderType.

Element BillingAddress has been inserted into complexType PurchaseOrderType. The element
was inserted before the seventh element.

Element Notes has been appended to complexType PurchaseOrderType.
Attribute Reference has been added to complexType PurchaseOrderType.
Attribute DateCreated has been added to complexType PurchaseOrderType.

The third complexType has been modified. This is the complexType LineltemType.
LineltemType will now contain elements Part and Quantity. Element Part is an instance of
complexType PartType. Element Quantity is an instance of simpleType quantityType.

The fourth global complexType has been modified. This is the complexType PartType. The new
model for PartType is complexType / simpleContent. It is an extension of the simpleType
UPCCodeType and contains attributes Description and UnitPrice. The existing Attributes Id,
UnitPrice and Quantity are deleted.

The seventh global complexType has been modified. This is the complexType
ShippinglnstuctionsType. A choice of element Address or element FullAddress has been
substituted for the element Address.

The third global simpleType has been modified. This is the simpleType quantityType. The type is
now a restriction of xs:decimal. A maximum of 4 digits are permitted to the right of the decimal
points. A total of 8 digits are permitted.

The eleventh global simpleType has been modified. This is the simpleType addressType. Its name
is now FullAddressType.

ComplexType AddressType has been added to the XML schema. It contains elements
StreetLinel, StreetLine2, City, a of choice either element State and ZipCode, Province and
PostCode or County and PostCode, and Country.
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e SimpleTypes StreetType, CityType, StateType, ZipCodeType, ProvinceType, PostCodeType and
CountyType and CountryType, NotesType and UPCCodeType have been added to the XML
schema.

e Since the changes to the XML schema invalidate the existing instance documents an XSL
stylesheet will be required to transform the existing PurchaseOrder documents.

6.1.2 Generate Stylesheet.mfd

There are a number of tools that can generate an XSL that will transform XML from one format to
another. The latest release of Oracle’s JDeveloper includes this functionality, as does Altova’s MapForce.

This step shows to use Mapforce to quickly generate the XSL stylesheet required to complete the
copyEvolve process. Mapforce provides a graphical interface that can be used to define the mapping
between the nodes in the old XML Schema and the nodes in the new XML Schema. Once the mapping is

complete it automatically generates the required stylesheet.

Click the icon to open a MapForce project that defines the mapping between the nodes in the old version
and new versions of the PurchaseOrder XML Schema.
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There is a one-to-one mapping between the nodes in the original XML schema and the nodes in the new
XML Schema with the following exceptions:

Element Reference is mapped to attribute Reference.

Element Description in element Lineltem is mapped to attribute Description in element Part.

Attribute Quantity in element Part is mapped to element Quantity in element Lineltem

Attribute Id in element Part becomes the content of element Part.

Element Address in element Shippinglnstructions is mapped to element Full Address in element

Shippinglnstructions.

Click the XSLT tab to set the generated XSL Stylesheet.
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6.2.1 Evolve Schema

This next step uses the stylesheet generated in the previous step and procedure copyEvolve to migrate to
the new XML Schema. Click the icon to launch the XML DB demonstration framework and run the SQL
script.

[Command]output

set echo on
begin
dbms_smlschena.CopyEvolve
L}
xdb§string list &{'http://xmldb:80/hone/SCOTT/poSource/xad/purchaselrder xad') ,
XULSecuencaType (xdburitype (' /home/SCOTT/poScurce/evolution/revisedPurchaseDrder . xsd') .getlML(}) ,
XMLSequenceType (xdburitype (' /home/SCOTT/poSource/evolution/evolvePurchaselrder. xsl ') .getiML{}}
)
end;
/

PL/S0QL procedure successfully completed.

e The CopyEvolve process copies the existing documents into a temporary table, drops the any
tables or columns that are bound to the XML schema, registers the new XML Schema, recreates
the bound tables and columns and then copies the data back in.

e The time taken will be directly proportional to the amount of data currently in the bound tables
and columns

e The XSL stylesheet will be applied to the old documents before they are inserted into the new
tables and columns

Indexes, constraints and triggers on the old table will not be preserved by copyEvolve unless they are
defined in the new XML Schema. Index and trigger definitions will need to be changed to comply with
the new storage model. The following statements recreate the indexes and triggers defined on table
PURCHASEORDER.

[Commandfoutput]

ndex iPurchaseOrderUser on PurchaseDrder
Value (cbject_value,'/PurchaseOrder/User'})

/

Index created.

[Commandfoutpuf]

create index iLineItemPartMumber on LINEITEM TABLE
(ITEMNUMBER, PART. SYS_XDBBODYS$, NESTED TABLE ID)

/

Index created.

ommand|Output]

create index iPartMumber on LINEITEM TABLE
(PART . SYS_XDBEODYS, NESTED TABLE ID)

/

Index created.

[CommandfOutpu]

create or replace trigger VALIDATE PURCHASEORDER
before insert on PURCHASEORDER
for each row
begin

if (:new object value is not mull) then

new_ object_wvalue schemavalidate ()

end if;

and;

/!
Trigger created.

[Eommandoutpu]

call dbms_stats. gather schema_stats (USER)

PL/SQL procedure successfully completed.
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6.2.2 Show Transformed Document

This step show that while the XML documents have transformed to be compliant with the new XML
Schema none of the metadata associated with the documents has been lost and the documents can still be
accessed as resources in the Oracle XML DB repository.

Click the icon to launch Internet Explorer. Internet explorer will use HTTP to fetch the contents of the
document. If prompted for a username and password enter the demonstration uset’s username and
password and click OK.

- !é, http: /{fxmldbhome SCOTT jpurchaseCrders 2003/ Mar [SBELL-2003030912333501FDT. xml V| +3| | X |

: CDLJS[E IGl+ “| Go ¢ G2 E] + RS~ @ +~ % Bookmarksw @ 336 blocked ﬂ.? Check + 4 Look for Map ~ @sEﬂjHQSv
 Links BER BBC NEWS Mews FrontPage & |BUG @] VWvortex Forums OFF @ | Customize Links & | Floyd - Login m Free Hotmail E MyOrade 2 RealPlayer 2

File Edit View Favorites Tools Help

:!@xmw... |@mLD...|_@xMLD...|_@ht... X |_|_| CfR - B oo~ [ShPager @Toos- @- B ErE @ 3

* & @

<?xml version="1.0" encoding="UTF-8" ?>
- <PurchaseCrder xmins:xsi="http:/ /www.w3.org/2001/XMLSchema-instance”
%si:noNamespaceSchemalocation="http: / /xmldb:80/home/SCOTT/poSource /xsd/purchaseOrder.xsd"
Reference="SBELL-200203091232323601PDT" DateCreated="2004-01-01T12:00:00.000000-08:00" >
<Actions>
- <Action=
<lUser=SVOLLMAN </User:
</Action>
<fActions =
<Reject /=
<Requestor=Kelley Chung</Requestor=
zUser=KCHUNG<=/User:>
<CostCenter>S30</CostCentars
=Shippinglnstructions>
<name=Sarah 1. Bell</name:
=fulladdress=400 Oracle Parkway Redwood Shores CA 94065 USA</fulladdress>
<telephone=650 506 7400</telephone=
</ShippingInstructions=
<Speciallnstructions=Drop Ship</Speciallnstructions =
- <Lineltems>
- <Lineltem ItemNumber="1">
<Part Description="A Night to Remember" UnitCost="39.95">715515009058 </Part>
<Quantity =2 </Quantity =
</Lineltem >
- «<Lineltem IltemNumber="2"=
«Part Description="The Unbearable Lightness Of Being" UnitCost="29.95">37429140222«</Part>
<Quantity =2</Quantity =
</Lineltem:
- <Lineltem ItemNumber="3"=
<Part Description="The Wizard of 0z" UnitCost="29.95">715515011020=/Part>
<Quantity >4 </Quantity>
</Lineltem>
=fLineltems:=
</PurchaseOrder=

Done &4 Localintranet H100% -

e The PurchaseOrder document has been transformed and is compliant with new version of XML
Schema PurchaseOrder.xsd.
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7.1.1 Folder Restricted Queries (1)

One of the major advantages of the Oracle XML DB repository is that is can be accessed and updated
from SQL and PL/SQL. Most other content management platforms do not provide SQL access to their
content repositories. Making the repository SQL accessible has a number of advantages including

e It can be accessed and updated from any product that can establish a SQL connection to the
Oracle Database.

e SQLis a familiar and powerful language for performing ad-hoc queries. The where clause in a
repository query can filter documents based on content, metadata and location, or any
combination of these factors.

The Oracle XML DB Repository is stored in the database schema owned by the user XDB. The XDB
account is a locked account. Developers should never attempt to directly access or update the tables in the
XDB schema. Table XDB$RESOURCE contains the metadata for every resource (file or folder) in the
repository. The content of schema-based XML document is stored outside of the XIDB schema in the
default table specified by the XML schema. The content of all of other types of document is stored in
table XDB§RESOURCE.

The repository is exposed via two system views, RESOURCE_VIEW and PATH_VIEW. Public
synonyms make these views available to all database users. The views provide access to identification and
location information as well as metadata and content. The views can be used to update Metadata and
content.

Columns PATH (PATH_VIEW) and ANY_PATH (RESOURCE_VIEW) provide location information
about each document. The information is provided in the form of an absolute URL, based on root of the
Oracle XML DB repository. This URL is effective the local part of the URL that can be used to access
the document via the Oracle XML DB HTTP Server. The URL-based access metaphor is very familiar to
the majority of web-developers. URL based significantly reduces the complexity and cost of developing
web-based applications that access content stored in the Oracle XML DB repository.

Column RES in PATH_VIEW and RESOURCE_VIEW contains metadata and content. Packages
DBMS_XDB and DBMS_XDBRESOURCE provide procedures and functions that can access and
update metadata and content.

The IETF WebDAV standard defines the minimum set of metadata that DAV a server is expected to
maintain. Oracle XML DB maintains the meta-data for each resource as an XML document in column
RES. The XML is managed as schema-based XMLType. The XML Schema is identified by the URL

http://xmlns.oracle.com/xdb/XDBResource.xsd. Oracle XML DB resource documents can contain

user-defined metadata in addition to the metadata defined by XML Schema. The metadata can be free-
form or schema-based. Resource documents can be accessed, queried and updated just like any other

XML document stored in Oracle XML DB.

Oracle XML DB 11gR1 Basic Features

Mark D Drake Page 117  Tuesday, October 09, 2007



Column RESID in PATH_VIEW and RESOURCE_VIEW provides an absolute identifier for each
document in the repository.

Column LINK in PATH_VIEW provides information about the link that places the resource in the
containing folder.

The operators EQUALS_PATH and UNDER_PATH allow folder restricted queries to be performed on
RESOURCE_VIEW and PATH_VIEW. A folder restricted query selects a document based on it’s
location in the repository. Note that path names are case sensitive in SQL. The names in the URL are
derived from element ChildName in column LINK and not element DisplayName in column RES. There
is an unfortunate bug in the Windows implementation of DAV that incorrectly derives the name of the
resources in a folder from element DisplayName. This leads to a situation where a folder appears to
contain more than one document with a particular name.

Operator EQUALS_PATH retrieves a document from RESOURCE_VIEW or PATH_VIEW based on
a specific location. A document is returned only if its location is an exact match for the URL supplied to
operator EQUALS_PATH.

Operator UNDER_PATH retrieves records from RESOURCE_VIEW or PATH_VIEW based on
containership. Documents are returned if they exist in the folder identified by the URL or one it’s
subfolders. Operator UNDER_PATH takes an optional depth parameter that controls how many levels
of the directory hierarchy to be traverse when searching for results.

The XML DB repository includes a new hierarchical index that allows folder restricted queries to be
resolved very efficiently. The index works with operators UNDER_PATH and EQUALS_PATH It does
not work with the computed columns PATH and ANY_PATH. Folder restricted queries should always
be performed using operators EQUALS_PATH and UNDER_PATH. The computed columns PATH
and ANY_PATH should never be referenced in the where clause of a SQL Query.

RESOURCE_VIEW contains one row for each document stored in the Oracle XML DB repository.
PATH_VIEW contains one row for path to a document stored in the repository. The XML DB

repository allows a resource to be identified by more than one path, so it’s possible for PATH_VIEW to
contain more rows than RESOURCE_VIEW.

Every document and folder in the repository is protected by an Access Control List (ACL). Queries on
RESOURCE_VIEW and PATH_VIEW are always ACL restricted. This means that the result of a query
can only include documents that the user has permission to access. Users can only access documents if the
ACL on the document grants them at least read-properties permission and they can resolve at least one
path to folder that contains the document. The path can only be resolved if the user has read-contents
permission on a folder containing the document and all of its parents. In Oracle Database 11g the Oracle
XML DB ACL implementation is compliant with the DAV-ACL specification. ACL based security is
enforced through Row-Level Security when repository content is accessed from SQL.

The repository also supports a simple linear versioning model that it managed using package
DBMS_XDB_VERSION.
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Oracle Database 11g includes support for Repository Events. Repository events allow developers to
attach PL/SQL or Java code to events on resoutces. Events are associated with the creation, modification
and deletion of resources, adding or removing resources from a folder, or reading a resource. Events
enable a programmable, intelligent repository in the same way that database triggers enabled a
programmable, intelligent database.

The following examples show some basic RESOURCE_VIEW and PATH_VIEW queries. Click the icon
to launch the XML DB demonstration framework and run the SQL script.

[CommandOutput]

set long 10240
set pagesize 1000
set linesize 100
set echo on

select count(*) COUNT
from RESOURCE_VIEW

v

COUNT

1692

Result : 1 Rows Selected.

[CommandjQutpuf

select count(*) COUNT
from RESOURCE VIEW

where under_path{(RES, '/home/SCOTT/purchaseOrders’) = 1

v

COUNT
153
Result : 1 Rows Selected.

[CommandjQutpuf

select count(*) COUNT
Erom PATH VIEW
s

COUNT
2056
Result : 1 Rows Selected.

[Command[Ouinu]

select path
from PATH VIEW
where under_path({res, 1, /home/SCOTT/purchaseDrders/2003/Mar'} = 1

FATH
/home/SCOTT/purchaselrders/2003/Mar/AWALSH-20030309123335871PDT . xm1
/home/SCOTT/purchaselrders/2003/Mar/AWALSHE-20030309123335911FDT . xm1
/home/SCOTI/purchaseOrders/2003/Mar/AWALSH-20030309123336101FDT . aml
/home/SCOTT/purchaselrders/2003/Mar/CJOHNSON-20030309123335851PDT . xanl
/home/SCOTT/purchaselrders/2003/Mar/DAUSTIN-20030309123335931PDT. xm1
/home/SCOTI/purchaseQrders,/2003/Mar/ JCHEN-20030308123335361F0T .. xm1
/home/SCOTT/purchaselrders/2003/Mar/LSMITH-2003030912333661P0T . xml
03030912333601FDT. xml

/home/SCOTT/purchaselrders/2003/Mar/SBELL-
030309123336131PDT.xm1

030912333681PDT.xml

/home/SCOTT/purchaselrders/2003/Mar/SKING-
/home/SCOTT/purchaselrders/2003/Mar/TFOX-,
/home/SCOTT/purchaselrders/2003/Mar/VJONES-20030309123335971PDT . xnl

Result : 11 Rows Selected.

e The first query counts the number of resources the current user has access to.
e The second query counts the number of resources the current user has access to and which
located under the folder /home/SCOTT/purchaseOrders. Operator UNDER_PATH is used to

specify the folder restriction for the query.

e The third query counts the number of district paths that lead to the documents the current user
has access to. While the user only has access to 1692 documents, there are 2056 distinct paths to

these documents.
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The fourth query selects the PATH to all documents located under folder /home/SCOTT

[ ]
/purchaseOrders/2003/Mat. The value of column PATH is a URL that can be used with
operator xdburitype to access the content of the document. The value can also be used directly
from a browser or WebDAV enabled application to access the content of the document.

Note that the computed column PATH is used to fetch the PATH, but the folder restriction is
specified using operator UNDER_PATH.
Commandouiod]
;;lact count (*) from RESOURCE VIEW COUNT
where under_path (RES, ' /home/SCOTT/purchase0rders’) = 1
!
COUNT (*)
153
Result : 1 Rows Selected.
[EommandfOutput
select count(*) from DPATH_VIEW COUNT
where under_path (RES, ' /home/SCOTT/purchase0rders’) = 1
!
COUNT (*)
153
Result : 1 Rows Selected.
e These queries count the number of resources and distinct access paths to resources under the

folder /home/SCOTT/purchaseOrders. There are 153 resources and 153 access paths, one for

each resource.

Eommandlgutgut

begin
dbms_xdb. 1ink

(
' /home/SCOTT/purchaseOrders/2003/Mar ",

' /home/SCOTT/purchaselrders ',
'CurrentMonth',
DEMS_XDB.LINK_TYPE WEAK
¥
end;

/
PL/SOL procedure successfully completed.

Commandfoutuu

select path from PATH VIEW
where under_path(res,1, ' /home/SCOTT/purchaseOrders/Currentdonth’) = 1

EBATH
/home/3COTT/purchaselfrders/CurrentMonth/ARALSH-20030309123335871PDT . xml

/home/SCOTT/purchaselrders/CurrentMonth/ARALSH-20030309123335511PDT . xml
/home /SCOTT /purchaselrders/CurrentMonth/ARALSH-20030309123336101PDT . am1
/home /SCOTT/purchaselfrders/CurrentMonth/CJOHNSON-20030309123335851FDT . am1
/home/SCOTT /purchase0rders/CurrentMonth/DAUSTIN-20030309123335931PDT . xm1
/home /SCOTT/purchaselrders/CurrentMonth/JCHEN-20030309123335961PDT . xm1
fhome/SCOTT/purchasefrdera/CurrentMonth/LSMITH-2003030912333661PDT . xm1
fhome/SCOTT/purchasefrdera/CurrentMonth/SBELL-2003030912333601PDT . xm1
/Shome/SCOTT/purchaselrders/CurrentMonth/SKING-20030309123336131PDT .xml
/home/3COTT/purchaselfrders/CurrentMonth/TF0X-2003030912333681PDT . xml

/home/3COTT/purchaselfrders/CurrentMonth/VIONES-20030309123335971PDT . sml

Result : 11 Rows Selected.

The PL/SQL block creates a link in folder /home/SCOTT/putchaseOrders called CurrentMonth
The target of the link is folder /home/SCOTT/purchaseOrders/2003/Mat. The operation did
not create a new resource; it simply created a new access path for the existing resource.
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This allows the path /home/SCOTT/putchaseOrders/CurrentMonth to be used as an alias for
/home/SCOTT /purchaseOrders/2003/Mar.

A query of the content of /home/SCOTT/putrchaseOrders/CurrentMonth returns the same
result as a query on the content of /home/SCOTT/purchaseOrders/2003/Mar. However the

computed paths returned reflect the path used to identify the folder.

[EommandfOutput]

select count(*) from RESOURCE_VIEW COUNT
where under_path (RES, ' /home/SCOTT/purchase0rders’) = 1

/

COUNT (*)
153
Result : 1 Rows Selected.

[CommandjOutpuf

select count(*) from PATH VIEW COUNT
where under_path (RES, ' /home/SCOTT/purchaseOrders’) = 1

/

COUNT (*)

165

Result : 1 Rows Selected.

These queries show the effect of creating the link on RESOURCE_VIEW and PATH_VIEW.
The link did not create a new resource so the number of rows in RESOURCE_VIEW is
unchanged. However the link did create a new access path for each of the eleven documents in the
target folder and one for the folder itself. This can be seen by the fact there now twelve additional

entries in PATH_VIEW.

seleot RES AS "RESOURCE’
from RESOURCE_VIEW r
whare squals_path (RES, ' /hose/SCOTT/purchaseDrdars’

chemslocaticas="http://xmins.oracle.com/xdb/acl.xsd http://xmmlns oracle.com/xdb/acl. xsd”shareds"

Mesult : 1 Tows Sslested.

The last query shows the basic metadata this is maintain for each document or folder in the Oracle

XML DB repository.

Resource documents contain standard metadata such as Display Name, Creator, Owner, Creation
Date and Last Modification Date. They can be queried and updated just like any other XML

document.

Oracle XML DB 11gR1 Basic Features

Mark D Drake Page 121  Tuesday, October 09, 2007



7.1.2 Folder Restricted Queries (2)

The following examples show some more complex RESOURCE_VIEW and PATH_VIEW queries.
Click the icon to launch the XML DB demonstration framework and run the SQL script.

[Command]Outpuf]

set pagesize 50
set linesize 132
set long 10240

column COMPLEX TYPE format A32
column SQL_TYPE format A32
set echo on
select any path
from resource view r
where under path(res,'/home/SCOTT') =1
and XMLExists
{
'declare default element namespace
$r/Resource [ContentType="text/xml”
passing RES as "r"
H
/

aNY_PATH

"http://xmlns.oracle.com/xdb/XDBRescurce. xad" ;
and ends-with(DisplaylName,"xs1")]’

/home/SCOTT/poSource/evolution/evolvePurchaseOrder.xsl

/home/SCOTT/poScource/xsl/empdept . xsl
/home/3COTT/poSource/x3l/purchase0rder.x3l

Result : 3 Rows 3elected.

i

1}

e The first query performs a search on resource metadata to find XSL stylesheets. If finds the path
to all documents under folder /home/SCOTT where the element ContentType contains the value
text/xml and the value of element display name ends with xslL

Eommandoutp]

select any path
from resocurce view r

where under_path (res, ' /home/SCOTT/purchaseOrders’) = 1

and XMLExists
{

‘declare namespace r = "http://mmlns.oracle.com/xdb/iDBResource. xad”; (: :)
$r/r:Resource[starts-with (r:DisplayName,"SBELL")]/r:Contents/PurchaseOrder’

passing RES as "¥"
)
/

ANY_PATH

/home/SCOTT/purchase0rders/2003/Apr/5BELL-20030409120030431PFDT.
/home/3COTT/purchase0rders/2003/Apr/SBELL-20030409123336200304.
/home/SCOTT/purchase0rders/2003/Aug/SBELL-20030809123337353PDT.
/home/3COTT/purchase0rders/2003/Dec/SBELL-20031209123338304PDT.
/home/SCOTT/purchase0rders/2003/Dec/SBELL-20031209123338505PDT.
fhome/SCOTT/purchase0rders/2003/Feb/5SBELL-20030209123335771PDT.

xml
xml
xml
xml
xml

xml

fhome/SCOTT/purchase0rders/2003/Jan/5BELL-20030109123335280PDT. xm1

fhome/SCOTT/purchase0rders/2003/Jul/5SBELL-2003070912333763PDT . sl

fhome/SCOTT/purchase0rders/2003/Mar/5SBELL-2003030912333601PDT . sm1

fhome/SCOTT/purchase0rders/2003/May/SBELL-20030509123336362PDT. xm1

fhome/SCOTT/purchase0rders/2003/May/5SBELL-20030509123336532PDT. xm1

fhome/SCOTT/purchase0rders/2003/Nov/5SBELL-20031109123338204PDT. sxml

fhome/SCOTT/purchase0rders/2003/0ct/5BELL-20031009123337673PDT. sxml

Result : 13 Rows 3elected.

The second query performs search on metadata and content. It finds all the path to documents
under folder /home/SCOTT/purchaseOrders where the value of element DisplayName starts
with SBELL and the root element of the content is PurchaseOrder.

Since element PurchaseOrder is in the noNamespace namespace it not possible to use the default
namespace for the XDB Resource namespace. An explicit namespace prefix mapping has to be
supplied in order to reference nodes in the XDBResource namespace. All references to nodes in
the XDB Resource namespace must be explicitly qualified with the prefix.
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e This technique can be used to query both schema-based and non schema-based content.

select path
from path_view, purchaseorder p

where ref(p) = extractValue(res,'/Resource/XMLRel')
and XMLExists('$p/PurchaseDrder/LineItems/Lineltem[Part="715515005058"]1" passing object value as "p")
and under_path(res, ' /home/SCOTT/purchaseDrders/2003/Mar') = 1

/

PATH

/home /SCOTT/purchasefrdera/2003/Mar/CIOHNSON-20030309123335851F0T . xml
/home/SCOTT/purchasefrders/2003/Mar/LSMITH-2003030912333661F0T . xml
/home/SCOTT/purchasefrders/2003/Mar/SBELL-2003030912333601FDT. xml
[Result : 3 Rows Selected.

e The third query shows a more efficient way to query resources that contain schema-based XML.
An explicit join is performed between RESOURCE_VIEW and the default table that manages the
content. This allows location and metadata information to be combined with content very
efficiently.

The join condition compares the value of element XMLRef with a REF XMLType value
generated from the rows in the default table. The XMILRef is used by the Oracle XIDB repository
to track which row in the default table contains the content of a given schema-based resource.
Currently, the legacy operator extractValue must be used to fetch the content of element XMLRef.

e 'The query finds the path to documents under folder /home/SCOTT /purchaseOrders/2003/Mar
which contain an order for part 715515009058.

e This technique of identifying rows in the default table using a REF can also be used to perform
update and delete operations. The REF XMLType value of the row(s) to update or delete is
obtained by using a sub-select that returns the value of the element XMLRef for the required
rows(s).

[Command|Dulpul]

select COMPLEX TYPE, SQL_TYPE
from resource view,
smlTable
{
smlNamespaces
4
"http: //www w3 _org/2001/XMLSchema’ as "xsd",
'http://xmlns .oracle.com/xdb' as "xdb",
'http://xmlna oracle. com/xdb/X0BResource xsd’' as "res”
b
' /rea:Rescurce/rea:Contents/xsd: achema/xad: conplexType '
passing RES
columns
COMPLEX TYPE varchar2({64) path 'Enama’',
SQL_TYPE warchar2(64) path 'Gxdb:SQLType'
)

where equals path (RES, ' /home/SCOTT/poSource/xsd/purchaselrder xsd') = 1
COMPLEX_TYPE SQL_TYPE

PurchaseQrderType PURCHASECRDER_T

LineItemaIvype LINEITEMS_T

LineItemType LINEITEM T

PartType FART_T

ActionsType ACTIONS_T

RejectionIype REJECTION_T

ShippingInstructionaType SHIFPING INSTRUCIIONS_T

Result : 7 Rows Selected.
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e This query shows how to query the content of a resource that contains non-schema-based XML
when there are multiple namespaces in play.

e The query operates on the content of the original version of XML Schema PurchaseOrder.xsd.
This document is stored in the Oracle XML DB repository as a non-schema-based XML

document.

e The query returns the name of each global complexType defined by the XML Schema and the
value of the corresponding SQLType annotation.

e The document is located using operator EQUALS_PATH.

e 'The path expression /res:Resource/r:esContents/xsd:Schema/xsd:complexType returns the set of
global complexType defined by the XMILSchema when the content is accessed via PATH_VIEW
or RESOURCE_VIEW.

e Explicit namespace prefix mapping have to be supplied for all the namespaces that will be
referenced by the query. In this example operator XMI.Namespaces is used to pass the required
namespace prefix mapping to operator XMLTable.

7.1.3 Folder Restricted Query Plan

This step shows how the Oracle’s patented Hierarchical Indexing technology optimizes folder restricted
queries. I

This step shows the query plan for a query on RESOURCE_VIEW. Normal users will encounter error
ORA-01039 when generating a query plan for a query that includes RESOURCE_VIEW. To avoid this
error the query must be run by user who has access to objects owned by XDB and the objects owned by
the demonstration user. Consequently this step is run as the DBA used to install the demonstration. The
DBA must have permission to use Database Native Web Services (DBNWS).

The permissions required to use DBNWS can be granted by calling procedure enableWebServicesDemo
in the package XDBPM.XDB_DEMO_HELPER_11100. The procedure expects a single argument
which is the name of the user to grant the permissions to. . Since a DBA cannot grant themselves
privileges this procedure must be invoked by another DBA.

Click the icon to launch the XML DB demonstration framework and run the SQL script. The username
field will be pre-filled with the name of the DBA and the password field will be empty. Enter the
password and hit or click out of the password field. If the password is entered correctly the form should
refresh and execute the script. If an HTTP authentication dialog appears Database Native Web Services
have not been correctly configured for the DBA user.
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The script will generate execute the third query from the previous step. It will also generate the query
plan. Click the plan table to view the query plan for the query. Click the Output tab to expand the output
area.

e The hierarchical index, XDBHI_IDX, is used to resolve the folder restricted query. The
hierarchical index allows path based queries to be resolved without the use of connect by
operations.

e The hierarchical index is implemented as an Oracle domain index, using Oracle’s extensible
indexing technology.
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8.1.1 Path-based Full-Text Search (Un-Indexed)

The combination of XML and Full-Text based searching is very attractive. The XQuery Full-Text
extension is still a work-in-progress. In the mean time the full power of the Full-Text features of Oracle
Database 11g are enabled via an Oracle supplied XQuery extension function, known as ora:contains. This
function provides most of the functionality of Oracle’s SQL contains function in a form that can be used
in an XQuery path and flower expressions. The ora:contains function allows full-text search to be
performed on any node in an XML document.

The following example shows a full text search on the value of Element description. It uses ora:contains
and the $ operator, to find Lineltem elements where the element Description contains words like seven.

Operator XMLTable is used to return the results as virtual table.

Click the icon to launch the XML DB demonstration framework and run the SQL script.

[Command|OuipuiResulPlan]

set linesize 132
set pagesize 50

column DESCRIPTION format A40
set echo on

set timing on

set autobrace on explain
select REFERENCE, LINENUMBER, PARTNO, DESCRIPTION
from PURCHASEORDER,

MLTable
{

' /PurchaseDrder’

passing cbject_value

columns

REFERENCE path 'FReference’,

LINEITEMS xnltype path 'Lineltems’'
).
MLTable

{
'/LineTtems/LineTtem[ora-containas {Part/EDescription,”$(Seven)”) > 0 and Quantity = 2]1°
passing LINEITEMS
columns
LINENUMBER path 'GItemNumber’,
BARTNO path 'Part/text()’,
DESCRIBTION path 'Part/EDescription’
H
/
REFERENCE LINENUMBER |PARTNO DESCRIFTICN

TFOX-20031209123338354F0T
WJONES-20031209123338374FDT
AWRLSH-2003110912333844F0T
SBELL-200305091233368532F0T

& || o

SKING-20030509123336392F0T
TFOX-20030609123336782P0T 12
SMCCATIN-20030809123337173P0T |5
WJONES-20030909123337363PDT |2
SMCCAIN-20030409120030451P0T (23

37429124529 |The Seventh Seal
37429121726 [Seven Samural
37429124529 |The Seventh Seal
37429121726 [Seven Samural
37429124529 |The Seventh Seal
37429124529 |The Seventh Seal
37429121726 |Seven Samurai
37429121726 |Seven Samurai

37429121726 |Seven Samurai

e 'The result includes orders for the The Seventh Seal and Seven Samurai. Both of these

descriptions contain words that are like seven.
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Click the plan tab to see the query plan for this query.

set linesize 132
set pagesize 50

column DESCRIPTION format A40
set acho on

set timing on

set autotrace on explain

from PURCHASEORDER,

LINEITEMS mltype path 'LineTtems’
).
MMLTable

select REFERENCE, LINENUMBER, PARTNO, DESCRIPTION

MLTable
«
' /Purchase0rder’
passing object_value
columns
REFERENCE path 'GReference’,

«
'/Lineltems/Lineltem[ora:contains (Part/EDescription,”§(Seven)”) > 0 and Quantity = 2]
passing LINEITEMS
columns
LINENUMBER path 'EItemMumber’,
PARTNO path 'Part/text()',
DESCRIPTION path 'Part/gDescription’
)
/
Id Operation Name Rows Bytes [Cost (3CFU) | Time Access
0 [SELECT STATEMENT 2819378 12
1 HASH JOIN 2819376 19 |00 :0 "NESTED_TABLE_ID"="FURCHASECRDER'
z TABLE ACCESS FULL PURCHASEORDER | 133 (14178 s |00
3 TABLE ACCESS FULL LINEITEM TABLE| 28 13 (00:00:01

. "SYS_NCO0061000625"

Filter

SYS_CHECKACL
("ACLOID", "OWNERID" , xmltype

('<privilege
smins="http://xmins.oracle.com/xdb/acl.xsd"
Mmlns :xgi="hTTp://wiw.w3.org/2001/ML5chena
-instance”
¥s1:schemalocation="nttp://xmlns.oracle.com/xdb/acl.xsd
http://xmlns.oracle.com/xdb/acl.xsd
DAV:http://xmlns.cracle.com/xdb/dav.xsd"><read
-properties/><¢read-
contents/></privilege>'))=1

"SYS_NC_TYPEIDS" IS NOT NULL AND

"Quantity"=2 AND SYS_XMLCONTAINS
("SYS_NC00011%", "§ (Seven) ') >0

e The plan shows that the function ora:contains was executed as a filter. This is acceptable when
there are only a small number of documents to process, but would not scale to handle large

numbers of documents.

e The namespace for the contains function is http://xmlns.oracle.com/xdb. This namespace prefix
ora is pre-defined for this namespace.

8.1.2 Create Full Text Indexes

This section show how to create an Oracle Text index to optimize full text search with the ora:contains
function. Creating a text index will allow queries based on ora:contains to scale. Click the icon to launch
the XML DB demonstration framework and run the SQL script.

[Commandjoutpuf

set linesize 132

set pagesize 50

column DESCRIPTION format A40

set echo on

set biming on

create index iDESCRIPTION FULL_TEXT

on LINEITEM TABLE (PART.DESCRIPTION)

indexType is CTXSYS.CONTEXT
parameters ('transactionzl')

/

Index created.

e Tull text indexes are of type CTXSYS.CONTEXT.

Mark D Drake

Oracle XML DB 11gR1 Basic Features

Page 127  Tuesday, October 09, 2007



Since element Description is a member of the Lineltem collection the full-text index must be
created on the nested table that manages the Lineltem collection.

Functon ora:contains will only use transactional indexes. This means that transactional must be
specified in the parameters clause used to create the index. This avoids the non-transaction
semantics of the standard text index. When a search is performed a functional evaluation of all
non-indexed documents takes place to ensure that all matching rows are found.

Text indexes cannot be created on Index Organized Tables (IOT). This means that in Oracle
Database 10g Release 2 and eatrlier the nested tables generated by schema registration cannot be
indexed using a text index. In order to create a text index in this situation do the following.

O Use package DBMS_METADATA package to get a copy of the DDL for the default
table after schema registration is complete.

O Drop the table

0 Edit the DDL to remove the organization index overflow causes from the nested table
definitions.

O Use the edited DLL to recreate the default table. The nested tables will now be heap-
organized and cam be indexed with text indexes
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8.1.3 Path-based Full-Text Path Search (Indexed)

This section show that creating a text index will improve the performance of path and flower expressions
that include the ora:contains function. Click the icon to launch the XML DB demonstration framework
and run the SQL script. The query will execute. Click the plan tab to see the new query plan for the query.

set linesize 132
set pagesize 50
eolumn DESCRIPTION format AAD

set autotrace on explain

swlect REFERENCE, LINEWREER, PARTND, DESCRIPTION
from PUNCHASECRDER,
FMLTABLS

! ffurchasedrder
passin g cbject_valos

NEFERERCE pAth CERafarance’
LINEITENS smltyps path *Linsltess’

]
AdLTable
]
*/Liceltens/LineItenlora; containe (Part/fDescription, "3 {Swren) ") > 0 and Quantity = 3]

panaing LINEITEMS
colmmma

path ‘8 i
PARTHD path ‘Part/temti’,
DESCRIPTION palls “Parl/BDwscriptlon’

Hame Hows ytes Cost [RCPU) | Time Access Filter

e The query plan is now driven off full text index IDESCRIPTION_FULL_TEXT.
e This is a much more scaleable and performant query plan.
e The query did not have to change in order for the index to be used.

e The combination of Oracle Text’s full text indexing and operator ora:contains adds powerful,
scaleable and performant node level full-text search capabilities to Oracle XML DB.
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8.2.0 Document-level Full-Text Search

As well as support full text search on a node with an XML document Oracle XML DB and Oracle Text
also support creating a full-text index on the entire document. Document level full text searches are
performed using the SQL function contains with is part of Oracle Text.

Oracle Text uses standard SQL to index, search, and analyze text and documents stored in the Oracle
database, in files, and on the web. Oracle Text can perform linguistic analysis on documents, as well as
search text using a variety of strategies including keyword searching, context queries, Boolean operations,
pattern matching, mixed thematic queries, HTML/XML section seatching, and so on. It can render
search results in various formats including unformatted text, HTML with term highlighting, and original
document format. Oracle Text supports multiple languages and uses advanced relevance-ranking
technology to improve search quality. Oracle Text also offers advanced features like classification,
clustering, and support for information visualization metaphors.

This step show how to create a document level full-text index using Oracle Text and then use the SQL
contains function to perform full text searches of XML content.

Click the icon to launch the XML DB demonstration framework and run the SQL script.

The first step creates a full-text index on the content of table PURCHASEORDER.

[Command[outputjResult}Plan|

set long 10240
set pagesize 100
set linesize 132
colunn REFERENCE format A28
colunn NODE format AS4
set acho on
set autotrace on explain
create index iPURCHASEORDER FULL TEXT
on purchaseorder p (object_value)

indextype is ctxsys.context

parametars ( 'section group ctxsys.NULL SECTION_GROUP' }
!

Index created.

e Full text indexes can be created on all the XML storage models, including object-relational and
binary XML storage. The index is created on the XMLType column, in the case of an XMLType
table this is the virtual column object_value.

e Index IPURCHASEORDER_FULL_TEXT is oracle full-text index. The indextype for a full-text
index in CTXSYS.CONTEXT.
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The next step shows some simple full-text queries on the contents of table PURCASHEORDER.

[CommandDutpuResultfPlar]

select count(*)
from purchaseorder p, hr.employees e, hr.departments d
where contains (object_value,’$Seven and $Night') > O
and smlExists (' §p/Purchaselrder[User—§USER] ' passing object_value as "p
and e.department_id = d.department_id
and d.department_name = 'Shipping’

", e.EMAIL as "USER")

/

COUNT (*) [}\
4
Result : 1 Rows Selected.

[CommandOutpuf

set autotrace off

select any path
resource view, purchaseorder p, hr employees a, hr.departments d

from
where ref(p) = lue (res, /I /XMLRef ')

and contains (cbject _value,'§Seven and §Night') > 0

and xmlExists (' §p/Purchaselrder[User=$USER]' passing object_value as "p", e.EMAIL as "USER"}

and e.department id = d.department id
and d.department name = 'Shipping’
/

ANY_PATH
/home/SCOTT/purchase0Orders/2003/Mar/ANALSH-20030309123335871PDT . xm1
/home/SCOTT/purchaseOrders/2003/ Jan/ SBELL-20030109125335280P0T . sl

/home/SCOTT/purchaseOrdeza/2003/Aug/ARALSE-2003080912333720320T . xnl
/home/SCOTT/purchaseOrdera/2003/Sep/VIONES-2003090912333736380T . sl

Result : 4 Rows Selected.

The first query counts the number of documents in table PURCHASEORDER that were created

[}
by a user in the shipping department and which contain a word like seven or a word like Night.
e The second query joins the result of the first query with RESOURCE_VIEW to find a path for
each document.
[CommandOutputlResultlPlar]
set autotrace on ewplain
select REFERENCE, NODE
from purchaseorder p, hr.employess e, hr.departments d,
xmltable
i
' /Purchase0rder’
passing cbject_value
columns
REFERENCE path 'EReference’,
NODE xmltype path '//*[contains(text() | E*%,"Seven") or contains(text() | E*%,"Night")1'
)
where contains (ebject_value,'S$Seven and §Night') > 0
and xmlExists (' $p/Purchasebrder[User=$USER]' passing object value as "p", e.EMATL as "USER"}
and e.department_id = d.department_id
and d.department name = 'Shipping’
/
REFERENCE NODE
) N aan <fullAddress»1200 Bast Forty Seventh Avenue New York Ny 10024 USA</fullhddress>
(R L EIS DRI SRS Jeta i oo Description="Nights of Cabiria"UnitCost="39.95">37429138427</Part>
<Fa "A Night to Remember'UnitCost="39.95">715515009058< Fart>
~20030109812 280!
SEELL-2003010812333328080T | o, "Seven SamuraiUnitCost="39.95">37429121726</Fart>
. «fullRddres3>1200 East Forty Seventh Avenue New York NY 10024 USA</fullRddresas
-2003080912333720
e BT e s B DR <Pa: Description="Nights of Cabiria"UnitC "38.95">374291368427</FPart>
N _ < scription="Seven Samurai"UnitC 9.95">37429121726</Party
X -2003020912
R EREN R ERARIR «Part Dezscription="Wights of Cabiria"UnitCoat="39.95">37429138427</Part>
Result : 4 Rows Selected.
e The last query uses function ora:contains to locate the nodes in each document that matched the

terms passed to the SQL contains operator. Column NODE will contain the elements where the
value of the element or one its attributes contains the text that matched the supplied terms.
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Click the Plan tab to see the query plan for the last query

. br.dep d
dar
passing oblect_valus
pre—
BEFERDNCE  path °SHafarance 1
pocE mityps path ‘//"lccntaina(taxtil | BT.Sevan") oF contaimaitextil | BT, Mightoil
1l
whars contalne (ebject_vales, *§Saven and JHight') > @
and mmlk: i }" pasming cbiest_valus as “p”, & EMAIL as “USER")
id
/
Access

Vame Rows Bytes Cost (40F0) | Time

2

¥ INDEX ROWID FURCHASECRIER

(" 3C33AB0OISICASLOBEATAZIIBIEZEOL ", S64E, TOLENTRR", "XHMLORTA™] , "#3ever asd EMight'}a0

e The query plan shows the query is driven off index IPURCHASEORDER_FULL_TEXT. This is
the full-text index. This means that query should scale to large numbers of documents.

8.3.0 Drop Text Indexes

This step drops the index that were created in steps 8.1.2 and 8.2.0 Running this step allows the previous
step to be executed again without errors. Click the icon to launch the XML DB demonstration framework

and run the SQL script.

[CommandfOutput

set echo on
-- DROP the context index iDESCRIPTION_TEXT INDEX and iPURCHASEORDER FULL_TEXT before dropping the Schema
declare
non_existant index excepbion;
PRAGMA EXCEPTION INIT( non_existant index , -1418 };
begin
begin
execute immediate 'drop index iDESCRIPTION FULL TEXT';
exception
when non existant index then
null;
end;
begin
execute immediate 'drop index iPURCHASEORDER FULL TEXT ;
exception
when non_existant index then
null;
end;
end;

/

PL/S0L procedure successfully completed.
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9.1.1 Content of DEPARTMENTS Table

Oracle Database 11g incorporates a number of built in servlets. One of these is the ORAWSYV servlet that
enables Database Native Web Services. Another is the DBURI servlet. The DBURI servlet provides
direct access to the content of relational tables and views using a path-based metaphor. The servlet runs
under the Oracle XML DB HTTP server. This allows a simple URL to be used to access content directly
from a web browser.

The DBURI servlet is installed under the virtual directory /oradb. The path below the virtual direct
consists of the database schema name and the object name. Database schema name is the value of any
database schema, public may be used here. Object name is the value of a table or view in the database
schema.

The DBURI servlet returns the contents of the table or view as a single XML document. The size of the

document will be directly proportional to the number of rows in the table. Care should be taken when
using the DBURI servlet to access tables containing large numbers of rows.
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This step demonstrates using the DBURI servlet to view the content of a relational table. Click the icon to
launch Internet Explorer. Internet explorer will use HT'TP to fetch the contents of the document. If

prompted for a username and password enter the demonstration user’s username and password and click
OK.

: http:/fxmldb/oradb/HR/DEPARTMENTS?contenttype=text/xml - Windows Internet Explorer

- !g http:/fxmidb foradb/HrR /DEPAR TMENTS ?contenttype =text/xml V| *2 || X | | 2~
: Couglef(_;'v v‘_Go L @ & ~ RS » @@ ~ 5:? Bookmarks EISS?bIocked '@,—'Chadc * % Autolink = = AutoFl | s Send tow @Setﬂngsv
: Links BEH BBC NEWS Mews Front Page & BUG @) VWvortex Forums OFF @ | Customize Links @ | Floyd -Logn & | Free Hotmail EJ MyCracle @ RealPlayer 2

. File Edit View Favorites Tools Help

¥ & (g3 :‘@WL.‘. |@><ML... I@vw... ‘QKML.‘. |@S&ng... |EMy--- ‘@h---x |_|_| - B - [hrager GToos - @ 3 B K@ 3

<?xml version="1.0" encoding="UTF-8" 2=
- <DEPARTMENTS=
- <ROW=>
«DEPARTMENT_I1D=10</DEPARTMENT_ID=
<DEPARTMENT_NAME>=Administration</DEPARTMENT_NAME =
<MANAGER_ID=200</MANAGER_ID=>
=LOCATION_ID=1700</LOCATION_ID=
< ROW =
- <ROW=
<DEPARTMENT_ID=20</DEPARTMENT_ID >
«<DEPARTMENT_NAME=Marketing </DEPARTMENT_NAME=>
<MANAGER_ID=201</MANAGER_ID=
=LCCATION_ID=1800-</LOCATICON_ID=
</ROW=
- <ROW=
«DEPARTMENT_1D=30</DEPARTMENT_ID=
<DEPARTMENT_NAME=Purchasing</DEPARTMENT_NAME= %
<MANAGER_ID>=114</MANAGER_ID=>
=LOCATION_ID=1700</LOCATION_ID=
< ROW =
+ <ROW=
+ <ROW=
+ <ROW=
+ =ROW=
+ <ROW=>
+ <ROW=
+ <ROW=>
+ <ROW=
+ =ROW=
+ =ROW=
+ <ROW=
+ <ROW=
+ <ROW=
+ <ROW=
+ <ROW=
+ =ROW=
+ <ROW=
+ <ROW=
+ <ROW=
+ <ROW=
+ <ROW=
+ =ROW=
+ <ROW=
- =ROW=
«DEPARTMENT_I1D=270=/DEPARTMENT_ID=
<DEP&RTMENT_NAME=>Payroll</DEPARTMENT_NAME=
<LCCATION_ID=1700</LOCATICON_ID=
=/ROW=
</DEPARTMENTS >

%4 Local intranet ® 100% -

e 'The URL is http://xmldb/oradb/HR/DEPARTMENTS?contenttype=text/xml
e This URL displays the complete content of table DEPARTMENTS in the HR schema.

e Parameter contenttype is used to specify the mime-type of the document that is returned to the
browser
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The name of the root element comes from the object being accessed.
Each row in the table is enclosed in by a instance of element ROW.

The columns in each row become the children of the ROW element.

9.1.2 DEPARTMENTS Table with Predicates

Accessing the entire content of a table as single document has its limitations. With a large table the size of
the document generated is often too large for the web-browser can handle. A subset of the documents in
the table can be returned by adding predicates to the URL passed to the DBURI servlet. The URL can
also be used to specify which column to return in the generated XML.

Predicates are specified by treating the content of the generated document as an extension of the path.

This step demonstrates the use predicates to restrict the rows returned by the DBURI servlet. Click the
icon to launch Internet Explorer. Internet explorer will use HT'TP to fetch the contents of the document.
If prompted for a username and password enter the demonstration uset’s username and password and
click OK.

{2 http://xmldb/oradb/HR/DEPARTMENTS/ROW[LOCATION_ID=%222400%22%200r%20L OCATION_ID=%221800%22]/DEP - Windows Internet Explorer B@E]

A !E_ htID:,ﬁ"xmldb;’uradbﬂ-!RfDEPARTMENTSfROWD_OC.\'-\TION_ID=°fn222:130%ZZ%ZUUr%ZULOCATION_ID=°fn221800%22]fDEl V| x| [ X | : | R

Google [Cl» v Goog By~ RS+ &~ % Bockmarksw B 387blocked P Check » % Autolink = - AuioFil e Send tow () settingsw
: Links EEE BBC NEWS Mews FrontPage @ |BUG @ VWvortex Forums OFF @ | Customize Links & | Floyd -Login & | Free Hotmail EMyDrade @Realplayer 2

File Edit View Favorites Tools Help

% & [

:|:§@vw... | @, | @sing... @y ... |@htip... |Oiht... \gh X |7|7| C v Bl b [hPage - STeok - @- D Br L @ 3

<?xml version="1.0" encoding="UTF-8" 7=
- =DepartmentNames>
<DEPARTMENT_MAME=Marketing</DEPARTMENT_MNAME>
=DEPARTMENT_MAME=Human Resources</DEFARTMENT_NAME>
</DepartmentNames>

Done % Local intranet 4 100% -

The URL is http://xmldb/oradb/HR/DEPARTMENTS/ROW[LOCATION ID="2400" or

LOCATION ID="1800"]/DEPARTMENT NAME?contenttype=text/xml&rowsettag=Depart

mentNames

This URL displays the value of column DEPARTMENT_NAME for rows in table
DEPARTMENTS where column LOCATION_ID contains the value 2400 ot column
LOCATION_ID contains the value 1800.

Parameter rowsettag is used to specify the name of the root element of the generated document.

Oracle XML DB 11gR1 Basic Features

Mark D Drake Page 135  Tuesday, October 09, 2007



9.21

PURCHASEORDER Table XML

The DBURI servlet can be used to access documents in an XMLType table. When working with
XMLTYype tables the path based to the DBURI servlet can contain predicates based on the structure of
the XML document. This is very similar in concept to the functionality provided by the W3C
XPOINTER standard.

This step demonstrates the use of a predicates to return a single row from an XMLType table using the
DBURI servlet. Click the icon to launch Internet Explorer. Internet explorer will use the DBURI servlet
to fetch the required document from table PURCHASEORDER. If prompted for a username and
password enter the demonstration user’s username and password and click OK.

/‘:

: Links EEE BBC NEWS Mews FrontPage @ |BUG @ VWvortex Forums OFF @ | Customize Links & | Floyd -Login @& | Free Hotmail EMyDrade @Realplayer
. File Edit View Favorites Tools Help

w R (g

http:z/fxmldb/oradb/SCOTT/PURCHASEORDER/ROW/PurchaseOrder[@Reference=%22SBELL-2003030912333601PD - Windows Internet Explorer E”ﬁ
: i~ ié http:,.","xmldb,.’oradb,’SCD‘]:&'PURCHASEORDER;"ROWIPurmaseOrder[@Reference=%ZZSBELL—ZUDED3091233360].PDT%22 V| 3% | . i 2
GOugk? Gl w | Go @ﬁ E +~ RS~ @ v % Bookmarksw ng&?bluckEd ﬂ.? Check » % futolink « ] AutoFi| (s Send tow @SEttingsv

»

:|:§@vw... |@x.. | @sng... @wy... | @ |@h... X"@http..‘ |_|_| - B o - [hPage - GTods - @ €63 B @ @ 3

- =PurchaseOrder xmins:xsi="http:/ / www.w3.0org/ 2001 /XMLSchema-instance"

s
=7xml versien="1.0" encoding="UTF-8" 7= 2

xzirnoNamespaceSchemalocation="http:/ fxmldb:80/home/SCOTT/poSource [xsd/purchaseOrder.xsd" Reference="SBELL-2003030912333601PDT"
DateCreated="2004-01-01T12:00:00.000000-08:00">
- =Actions>
- <Action>
<User=SVOLLMAN</User=
<fAction=
</Actions=
<Reject />
=Reguestor>Kelley Chung=/Requestor=
=User>KCHUNG=/User>
«CostCenter>830</CostCenter>
- =ShippingInstructions=>
<name=Sarah J. Bell=/name=
=fulladdress=400 Oracle Parkway Redwood Shores CA 94065 USA</fullAddress=
<telephone=650 506 7400</telephone=
</ShippingInstructions>
<Speciallnstructions=Drop Ship</Speciallnstructions>
- <Lineltems=
- <Lineltemn ItemNumber="1">
«Part Description="A Night to Remember" UnitCost="39,95">715515009058</FPart>
<Quantity>2</Quantity >
=/Lineltem=
- <Lineltem ItemMumber="2"=
<Part Description="The Unbearable Lightness Of Being" UnitCost="29.95">37429140222=/Part>
<Quantity>2</Quantity =
<fLineltem=
- <Lineltem ItemMumber="3"=
<Part Description="The Wizard of 0z" UnitCost="29.95">715515011020</Part>
<Quantity>4</Quantity =
<fLineltem=
<fLineltems=> —
=/PurchaseOrder>

‘-ﬂ Local intranet F 100% -

The URL is http://xmldb/oradb/SCOTT/PURCHASEORDER/ROW /PurchaseOrder
Reference="SBEILI.-2003030912333601 PDT”’?contenttype=text/xml

This URL returns element PurchsaseOrder from table PURCHASEORDER in database schema
SCOTT where attribute REFERENCE contains the value SBELL-2003030912333601PDT.
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9.2.2 PURCHASEORDER Stylesheet

Oracle XML DB includes an XSLT engine, based on a Virtual-Machine architecture. The XSLT VM
provides Oracle XML DB with a performant and scaleable XSTL processing capability. The XSL'T VM
operates with standard XSL stylesheet that can be created using products like Oracle JDeveloper and
Altova’s XMLSPY and Mapforce. It can be invoked in SQL using operator XMLTRANSFORM, or the
TRANSFORM method of XMLType. It can also be invoked using package DBMS_XSLPROCESSOR.
The stylesheets can be stored as a column in a table or a document in the Oracle XML DB repository.

This step shows the content of an XSL stylesheet stored in as a resource in the Oracle XML DB
Repository. Click the icon to display the stylesheet using Internet Explorer. If prompted for a username
and password enter the demonstration user’s username and password and click OK.

& http://xmldb/home/SCOTT/poSource/xsl/purchaseOrder.xsl - Windows Internet Explorer

3 el v :g http:/fxmidb /home /SCOTT fpoSource/xslfpurchaseOrder, xsl V| ‘;9 A |purexm| wiki | 2

: GD..ngt G % Go @ E + RS~ &~ ﬁ Bookmarks+ 51387 blocked A.?Check ~ ' Autolink + tofil [mp Send tow @SetﬁHQSv
: Links B BBC NEWS MNews FrontPage 4| BUG | YWvortex Forums OFF @ | Customize Links g | Floyd -Login g | Free Hotmall E MyOrade @2 RealPlayer 2
: File Edit View Favorites Tools Help

i & [m3 & Orade... |@htt.” % I@hm:;_. | @nttp:.. |§htq:|:f..‘ |mrBMdu. |__\ - B - [rPae - GToos - @63 B L@ 3

'iY!(Ounr.u

~
<?xml version="1.0" encoding="UTF-8" ?= i
- «xsl:stylesheet version="1.0" xmins:xsl="http:/ fwww.w3.0rg/1999/X5L/ Transform" xmins:n1="http:/ / www.w3.org/ 2001 /XMLSchema"

xmins:r="http:/ /xmlns.oracle.com/xdb/XDBResource.xsd" xmins:xfiles="http:/ /xmins.oracle.com/xfiles" xmins:xr="http://xmins.oracle.com/xfiles"=>

<xslioutput version="1.0" encoding="utf-8" omit-xml-declaration="neo" indent="no" media-type="text/html" /=

<xslinclude href="fcabo/XSL/XFilesCommon.xsl" /=
+ =xzlitemplate name="Reference">
+ <xslitemplate name="uUser">
+ =yzlitemplate name="Requestor’>
+ =xsl:itemplate name="CostCenter"=
+ =xzlitemplate name="Speciallnstructions"=>
+ <xslitemplate name="name">
+ <xshitemplate name="fullAddress">
+ <uslitemplate name="telephone"=
+ =xzlitemplate name="ShippingInstructions"=>
- =xzl:template name="PurchaseOrder">

- =uslifor-each select="PurchaseOrder">

- <table width="100%" summary="" border="0" cellspacing="0" cellpadding="0">

- <tbody>
+ <tr=
+ <tr=
+ <tr=
+ <tr=
- <tr=
- <td>
- «table class="xb" style="border-collapse:collapse" cellpadding="3" cellspacing="0" border="0" width="100%" summary="">
- <tbody>
+ =tr>
- =xsl:for-each select="LineItems/LineItem">
- =tr=
- =td align="right" class="x26" style="border-bottom:1px solid #cccc99; border-left:1px solid #cccc99" nowrap="true" =
<xsl:value-of select="@ItemNumber" />
</td>
- <td align="right" clas=="x26" style="border-bottom:1px solid #cccc99; border-left:1px solid #cccc99" nowrap="true"=
<l <xsl:valu lect="format-n Dart/text(),"000000000000%) '¥r —->
<xsl:value-of select="Part/text()" />
=/td=
- =td class="x26" style="border-bottom:1px solid #cccc99; border-left:1px solid #cccc99" nowrap="true"=
<xsl:value-of select="Part/@Description" />
</td=
+ =td align="right" class="x26" style="border-bottom:1px solid #cccc99; border-left:1px solid #cccc99" nowrap="true"=
+ <td align="right" clas 26" style="border-bottom:1px solid #cccc99; border-left:1px solid #cccc99" nowrap="true"=
+ =td align="right" class="x26" style="border-bottom:1px solid #cccc99; border-left:1px solid #cccc99; border-
right:1px solid #cccc99” nowrap="true"=
=ftr=
=[usl:for-each=>
</tbody=>
=/table=
</td>
=ftr=
</ftbody>
</table=

</wsl:for-each>
=/xzlitemplate=
+ <xslitemplate match="/">
<« /uslistyleshest>

£

'ig Lq\ca\ intranet ® 100%
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9.2.3 PURCHASEORDER with XSL Transformation

The DBURI servlet can apply an XSL stylesheet to the generated document before returning content to
the browser. The stylesheet can be used to transform the generated XML into some other XML format,
or to generate an HTML page from the XML generated by the DBURI servlet.

This step shows the result of applying the XSL stylesheet from step 9.2.2, to the document generated in
step 9.2.1. Click the icon to launch Internet Explorer and display the result of the transformation. If

prompted for a username and password enter the demonstration user’s username and password and click
OK.

(= Oracle XML DB : View PurchaseOrder - Windows Internet Explorer

ig http:/fxmidboradb/SCOTT/PURCHASEORDER, ROV fPurchaseOrder [@Reference =%225BELL-20030309 1233360 1POT %22 contenttyp Vl | X | | B

Google |Gi- v Go ¢ g + RS~ & ~ | ¢¥ Bookmarks~ & 387blocked P Check + 4 Look for Map + ui o Send tow () settings~
 Links O BBC NEWS MewsFrontPage @) BUG | VWvortex Forums OFF @ | CustomizeLinks @) Floyd -Login @] Free Hotmail @] MyOrade 2 RealPlayer @ The Digital Bits - We Know DVD! 3
File Edit View Favorites Tools Help

& [eg]-

@ Orads XML DB ; View Pur.., X | (@ Employee Detailfor Janeau... | | R M- G- @ DR DB

Review PurcahserOrder : SBELL-2003030912333601PDT

Ship to Contact ~ Sarah J. Bell
Reference SBELL-2003030912333601PDT

400 Oracle
Requestor Kelley Chung Parkway
User KCHUNG Address  Redwood
Cost Center 530 Shores CA
Special Instructions Drop Ship e
Telelphone 650 506 7400
Item Number Part Number Description Unit Cost Quantity Total Cost
1 715515009058 A Night to Remember 39.95 2/79.900000000000006
2 37429140222 The Unbearable Lightness Of Being 29.95 2/59.899999999999999
3 715515011020 The Wizard of Oz 29.95 4 119.8
Done & Local intranet * 100% -

e 'The URL is http://xmldb/oradb/SCOTT/PURCHASEORDER/ROW /PurchaseOrder

@Reference="SBELI.-2003030912333601PDT”’]?contenttype=text/html&transform=
/home/SCOTT/poSource/xsl/purchaseOrder.xsl

e The result of the transformation is an HTML page containing data from an XML document
stored in Oracle Database 11g.

e Parameter contenttype is set to text/html since the output of the transformation is HTML, rather
than XML.

e Parameter transform is used to specify the stylesheet to use. The value of transform is the absolute
location of the stylesheet within the Oracle XML DB repository.

e This simple technique allows a URL to be used to display a document managed using Oracle
XML DB as an HTML page in a web browser.
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9.3.1 DEPARTMENT_XML View XML

The DBURI servlet can also be used to access content from an XMLType view.

This step shows using the DBURI servlet to view content from view DEPARTMENT_XML. This view
was created in step 4.4.1 Click the icon to launch Internet Explorer and display the content of the SALES
department. If prompted for a username and password enter the demonstration user’s username and
password and click OK.

225ales%22]]?contenttype=text/xml& - Windows Internet Explorer

- !Q http:/fxmidb /oradb/SCOTT/DEPARTMENT _XML/ROW [DepartmentName =%225ales%22]] *contenttype =text/xml&rowsettag=Departm¢ V| | X |

; ijglef;(,"v v o o + RS~ & ~ | ¢¥ Bookmarks~ [&) 387blocked Y Check + 8 Autolink + | Aurcrll |w Send tov () settings~

»

B BBC NEWS News FrontPage @] BUG | VWvortex Forums OFF @ | Customize Links | Floyd -Login & | Free Hotmail [@] MyOrace 6 RealPlayer @ The Disital Bits - We Know DVD!
Fle Edit View Favorites Tools Help

s e | :i@mw |_fé5mg\e... ‘EM?HO... |@http:;‘m

< rpase - ook~ @ B B D 3

Enttp:... |@htm:fm i.@ht--- x |7|7‘ i -8

<?xml version="1.0" encoding="UTF-8" 7=
- <Departments>
- <ROW=>
- <Department DepartmentIld="80">
<Mame=Sales=/Names=
- =<Location=
<Address>Magdalen Centre, The Oxford Science Park</Address=>
«<City>Oxford </City=
<State>Oxford</State=>
<Zip=0X9 9ZB</Zip>
=Country=United Kingdom=/Country=
</Location>
- <Employeelist>=
- =Employee employesNumber="148">
=Firstame>Gerald</FirstName>
«lastMame=Cambrault</LastName=>
<EmailAddress>GCAMBRAU </Emailaddress >
=Telephone=011.44.1344.619268</Telephone=
=StartDate>1999-10-15</StartDate>
<lobTitle=Sales Manager</JohTitle>
«5alary>=11000</Salary>
<Manager=Steven King</Manager>
<Commission=.3</Commission>
</Employee=
<Employvee employeeNumber="149">
<Employees
=Employes
<Employee
<Employee
<Employee employesNumber="151">
<Employee employeslumbe
<Employee employeeNumbe
<Employee employeeNumbe
<Employee employeeNumbe
<Employes employesiumbe
<Employee employeeNumbe
<Employee employeeNumbe
<Employee employeeNumbe
<Employes employesiumbe
<Employee employeeNumbe
<Employee employeeNumber="167"=>
<Employee employeeNumbe
<Employes employesiumbe
=Employee employesNumbe
<Employee employeeNumbe
<Employee employeeNumbe
<Employee employesNumbe
<=Employee employesNumber=
<Employee employeeNumbe
<Employee employeeNumbe
<Employee employeeNumber="169">
<Employvee employesiumber="168">
<Employee
<Employee
<Emplovee
<Emplovee
<Employee employeeNumber="179">
</Employeslist>
</Department=>
</ROW=
=/Departments=>

T I it S N S S A S S S S R A T A Ik T A

‘-j Local intranet H100% v
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The URL is http://xmldb/oradb/SCOTT/DEPARTMENT XMIL/ROW/[Department
[Name=%22Sales%22]]?contenttype=text/xml&rowsettag=Departments

This URL returns a document containing rows where the value of the element Name in element
Department is SALES.

The rowsettag is used to set the name of root element for the generated document to
Departments.

Element Departments will contain an instance of element ROW for each document in view
DEPARTMENTS_ XML that contains an element Name with the value SALES.

The mimetype of the generated document will be set to text/xml when the response is returned to
the browser.
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9.3.2 DEPARTMENT_XML Stylesheet

This step shows the a simple XSL stylesheet stored that can be used to transform the content of view
DEPARTMENT_XML. Click the icon to display the stylesheet using Internet Explorer. If prompted for
a username and password enter the demonstration uset’s username and password and click OK.

o~ httpz/fxmldb/home/SCOTT/poSource/xsl/empdept.xsl - Windows Internet Explorer E||E|E|

g - !iL http:/fxmidb home/SCOTT fpoSource fxslfempdept. xsl V| 2| X ||:||.|rexm| wiki | 2~

'GBL'JSIEEEG'V v-_Go =) E + RS+ & ~ % Bookmarks~ 5]387 blocked ':?Check ~ % Autolink - ** @Setﬁm_mv

»

¢ Links EEE BBC NEWS MNews Front Page £|BUG g | VWvortex Forums OFF @ | Customize Links @ | Floyd -Login @& | Free Hotmail EJ MyOracle
File Edit View Favorites Tools Help

% & (== :I@htm:,r...

Eorad... |@htﬂ::f...|@ht... x |_|_! f;ﬁ S r;qq ~ [EEhPage ~ _‘i';‘-:I-TooIs i @' @ Br & @ -3

<?xml version="1.0" ?=
<?xmlspysamplexml http://localhost:8080/cradb/SCOTT/DEPARTMENT_XML?>
- <html xmin "http:/ /www.w3.0org /1999 /XSL/ Transform” xsl:version="1.0">
TE = of a =i e g t -

<l--

- =head=
=link rel="stylesheet" type="text/css" href="coolcolors.css" />
</head=
- «body class="page" EGCOLOR="#000000" TEXT="#FFFFCC" LINK="#CCCCO00" VLINK="#33FF33">
- <center>
+ <P>
<HR /=
=P f=
- «TABLE BORDER="0" CLASS="title" BGCOLOR="#CCCCCC" EORDERCCLOR="#CCCC00" WIDTH="80%">
+ =FONT color="#FF0033">
- =xsl:for-each select="/ROWSET /ROW/Department”=
- <TR=
+ =TD WIDTH="15%" valign="top"=
+ =TD WIDTH="25%" valian="top" =
- <xsl:choose>
- «xsl:when test="not(EmployeeList/ Employee)"=
+ =TD COLSPAN="3" valign="top"=
</xsl:when=
<xsl:otherwise>
- =TD WIDTH="65%" valign="top">
- «TABLE BORDER="0" WIDTH="100%" CLASS="b1" BGCOLOR="#9999FF"=
- =wzl:for-each szelect="EmployeeList/Employee"=
- =TR=
- <TD WIDTH="26%" ALIGN="left">
<wslivalue-of zelect="concat{FirstName,
=/TD=
- <TD WIDTH="40%" ALIGN="left">
=xslivalue-of select="JobTitle" /=
=/TD>
- «TD WIDTH="14%" ALIGN="right">
=xslivalue-of select="Salary" />
=/TD>
- «TD WIDTH="20%" ALIGN="right">
«<xslivalue-of select="StartDate" />
=/TD=>
=/TR=
</xsl:for-each=
=</TABLE=
=</TD=
</usl:otherwise>
=« fxzl:choose=
=/TR=>
</xsl:for-each=
</TABLE=
=/center=
=/body=
</html=

', LastName)" /=

%4 L ocal intranet Ho100% <
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9.3.3 DEPARTMENT_XML with XSL Transformation

This step shows how the content of relational tables in the HR schema can be published as an HTML
page using an XMLType view and an XSL stylesheet.

This step shows the result of applying the XSL stylesheet from step 9.3.2, to the document generated in
step 9.3.1. Click the icon to launch Internet Explorer and display the result of the transformation. If

prompted for a username and password enter the demonstration uset’s username and password and click
OK.

= http://xmldb/oradb/SCOTT/DEPARTMENT_XML/ROW[Department[Name=%22S5ales%22]]?contenttype=text/html - Windows Internet Explorer

£ | http:/fxmldbforadb/SCOTT/DEPARTMENT _XML/ROW [Department[Name =%225ales%.22]] *contenttype =text/himldrowsettag=ROWSE ¥ | ¥+ | A

Google |G+ [k veoogh B+ RS~ & ~ | ¥ Bookmarks= [ 387blocked | "7 Check » 4 Autolink | s 5end tow () settings~

ks OFB BBCNEWS News FrontPage (& BUG | VWvortex Forums OFF || Customize Links | Floyd -Login & | Free Hotmail [@8] MyOrace ) RealPlayer [@ The Digital Bits - We Know DVD! %
Fle Edit View Favorites Tools Help

¢ 2=l «-EMynam Ehttpif... | Ehtp:f... | Ehtipy/... | Ehttpi/... | Ehttpy/... | Eht... & - o - |:rage - (FToos - @~ €39 Br @ @ 3

~

DEPARTMENT LOCATION EMPLOYEES
Sales Magdalen Centre, The Oxford Science
Park
Oxford
Oxford
0X0 9ZB
United Kingdom

% Local intranet H 100% -

e The URL is http://xmldb/oradb/SCOTT/DEPARTMENT XMI./ROW/|[Department|
Name=%22Sales%22]]?contenttype=text/html&rowsettag=ROWSET&transform=/home
SCOTT /poSource/xsl/empdept.xsl
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e The result of the transformation is an HTML page containing data from the relational tables in the
HR schema.

e When the URL is accessed the following occurs:
O The DBURI servlet receives a request to access content in view DEPARTMENT_XML.
O The DBURI servlet queries view DEPARTMENT_XML to get the required document.

O 'The data in the relational tables is transformed into XML by the SQL/XML operators
used in the create view statement that defined view DEPARTMENT XML.

O The DBURI servlet applies an XSL stylesheet which transforms the XML into HTML

0 The HTML is returned to the browser.

e This simple technique allows a URL to be used to display data in relational tables as an HTML
page in a web browser.
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