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Oracle XML DB 11gR1 Repository Features 

Introduction 
 
The Oracle XML DB basic demonstration high-lights some of the advanced features of the Oracle 
XML repository DB including 
 

• Extracting Metadata from content stored in the Oracle XML DB repository using Oracle 
Database 11g’s advanced multimedia capabilities. 

• Managing XML Schema-based metadata using the Oracle XML DB repository 
• Using Oracle XMD event to automate the processing of resources stored in the Oracle XML 

DB repository 
• Metadata extraction using Oracle Database 11g Release 1’s advance multimedia capabilities. 
• Asynchronous process of resources using Oracle Database 11g Advanced Queuing  
• Managing documents with embedded HTML content using Oracle XML DB. 
• Interactive editing and partial update of XML documents using AJAX and Web Services. 
 

Architecture 
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Installation 

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

Oracle Software 
• 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 HTTP 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 Repository features demonstration. 
 

Oracle Software 
• 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. 
 

• 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 
• 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.  

 
• 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.  

 
• 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. 
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At the time of writing the latest version of this software can be downloaded from 
http://www.microsoft.com/downloads/Search.aspx?displaylang=en 

 

• 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.  

• Microsoft Windows XP Professional with Service Pack 2. 

Database Configuration Changes 
Installing the Repository Features demonstration application will make the following changes to the 
configuration of the target database. 
 

• 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. 

 
• 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. 

 
• Database Schema XDBMETADATA: This database owns the objects used by the 

demonstration. This includes the global XML Schema http://xmlns.oracle.com/demo 
/imageMetadata.xsd, which defines the metadata managed by the demonstration, as well as 
the tables and packages required to create and manage the metadata. XDBMETADATA is 
a locked account with XDBADMIN role. It also has read access to some catalog tables owned 
by XDB and SYS. This account should remain locked. 

 
 

Installing the Application 
To install the Oracle XML DB 11g Release 1 Repository Features demonstration unzip the file 
XMLDB_11GR1_Repos.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 
repositoryFeatures. 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 subfolder. 
 

C:\basicFeatures\install>install.hta  
 

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

 
 
 

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 Repository 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%" value="/publishedContent/imageMetadata" />  

  </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 
 

< shortCutFolderName > The name of the folder that will contain the set of Icons used to run the 
demo. This folder will be placed on the user’s desktop. 

<oracleHome> The location of the Oracle Home on the local computer. An Oracle 
client installation is required to run the installation process. 

<dba> 

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

<oracleUser> 

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.  
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 

<listener> 
The name of the listener associated with the database instance. A 
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.  

httpPort 

The port used by the Oracle XML DB HTTP Service. The port must 
not already be in use by any other service. 
The installation process will configure the database to use this HTTP 
port. If this port is a privileged port on a unix system the listener.ora 
must be configured appropriately.  

ftpPort 

The port used by the Oracle XML DB FTP Service. The port must not 
already be in use by any other service. 
The installation process will configure the database to use this HTTP 
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.  
 

 

 
 
 
 
 
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 HTTP 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 HTTP 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. 
 

 
 

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. 
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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. 

 

 
The icons are numbered. To run the demonstration, click each icon in turn.  
 
The first part of this demonstration shows how to define additional categories of metadata for Oracle 
XML DB resources. Extended metadata makes it easy to categorize content stored in the Oracle XML 
DB repository and to search and process content based on extended metadata. Oracle XML DB 
allows arbitrary metadata to be attached to a resource. It also allows categories of metadata to be 
defined using an XML Schema.  
 
The demonstration uses an XML Schema to define a class of metadata appropriate for use with digital 
photographs. The metadata is based on the EXIF standard that is used by most camera manufacturers 
to record information about the camera and settings used to take a picture. The EXIF standard 
provides an XML Schema that defines the XML representation of the metadata captured when a 
picture is taken. 
 
The second part of the demonstration shows how to automate the processing of resources using 
Oracle XML DB repository events. Repository events allow PL/SQL or Java code to be automatically 
executed when an actions occurs in the Oracle XML DB repository. Events can be defined for CRUD 
(Create, Retrieve, Update or Delete) operations on files and folders. Oracle XML DB events enable an 



 Oracle XML DB 11gR1 Repository Features 

 
 

Mark D Drake Page 11 Tuesday, October 09, 2007 

intelligent programmable repository in the same way that database triggers enables an intelligent, 
programmable database.  
 
The demonstration will define a set of events that will automatically extract metadata when a digital 
photograph is loaded in the Oracle XML DB repository. The metadata will be extracted using Oracle 
Database 11g’s Multimedia features. The metadata will be stored as schema-based metadata in the 
Oracle XML DB repository.  
 
Processing performed using a repository event is like processing performed in a database triggers It is 
executed as part of the transaction that triggers the event. The operation that raised the event will not 
complete until the processing defined using events has completed. This means that care should be 
taken when defining events to ensure that the processing cannot lead to delays that will force protocol 
time-out conditions to occur. 
 
Since the processing associated with metadata extraction is significant, this demonstration uses Oracle 
Advanced Queuing to provide an asynchronous infrastructure for performing the extraction process. 
The overhead incurred as part of the event is the minimal overhead required to create and queue a 
message. The metadata extraction is performed once the message has been de-queued, in a separate 
transaction which takes place after the resource has been created. This will ensure that the overhead 
associated with metadata extraction does not result in protocol time-out errors. 
 
The metadata extraction process reads the content of the new resource and extracts the embedded 
metadata using function GETMETADATA in package ORDIMAGE. This function returns the 
metadata as an XML document compliant with the EXIF XML Schema. The metadata is stored as a 
document in table IMAGE_METADATA_TABLE. The metadata is then associated with the 
resource.  
 
The metadata extraction process also performs some simple categorization of the resource based on 
the metadata. The Images is published under two separate folder trees in the Oracle XML DB 
repository. The first category is based on the camera that was used to take the picture. Images are 
categorized under manufacturer and model. The second category is based on the data the picture was 
taken. Images are categorized under Year and Month. Categorizing files this way makes it possible to 
locate a file based on its content, rather than its name. 
 
Installing the demonstration registers the XML Schema and creates the repository events that are used 
by the demonstration. It also creates the Oracle Database 11g Advanced Queue that will be used to 
provide asynchronous extraction of the metadata contained in the images. 
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0.1 Initialize Demo 
This step initializes the demonstration.  
 
Some of the tasks performed by this step required XDBADMIN or DBA privilege, so 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 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 HTTP 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 of the actions performed while running the demonstration.  
 

 
 

• Remove folder ImageLibrary from the demonstration user’s home folder. 
 

• Remove folders camera and dateTaken from folder allImages. Any content in these folders 
will also be removed.  
 

• Re-create folder allImages if it does not exist. Recreate folders camera and dateTaken.  
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• Secure folder allImages with the bootstrap ACL. The bootstrap ACL is one of the pre-defined 
ACLs shipped with the Oracle XML DB repository. It provides read-only access to the 
resource it is applied to. The bootstrap ACL called bootstrap_acl.xml and is located in the 
folder /sys/acls. 

 
• Create folders camera and dateTaken in folder allImages. These folders will inherit the use of 

the bootstrap ACL from allImages. 
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1.1 Show XML Schema (XMLSPY) 
This step shows the XML Schema that defines the class of metadata that will be captured for digitial 
photographs.  The XML Schema is loaded into the repository as part of the demonstration 
installation. 
 
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/publishedContent/imageMetadata/imageMetadata.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 HTTP and 
display a list of the elements and types defined by the XML Schema.  
 

 
 
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. 
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Click the  control next to element imageMetadata. Click the + sign next to element Descripton and 
the + sign next to element exifMetadata. XMLSpy displays a graphical representation of the XML 
Schema. 
 
The XML Schema is a very simple XML Schema. It defines four elements, Title, Description, 
Metadata and Thumbnail.  
 

• The target namespace for all of the elements are defined by this XML schema is 
http://xmlns.oracle.com/demo/imageMetadata 

 
• Title is an 80 character string.  
 
• Description is defined as instance of the complexType XHTMLType. 

 
• XHTMLType is defined as a collection of XML Schema any type elements, restricted to 

elements in the XHTML namespace, http://www.w3.org/1999/xhtml. This allows 
description to consist of a block of XHTML mark-up.  

 
• The entire fragment is stored as a single CLOB. This avoids the overhead of converting 

between the XHTML and the internal object format is avoided when storing or retrieving this 
type of content.  

 
• There is no benefit to storing XHTML content using the internal object representation. It is 

very unlikely that the content of an XHTML fragment will be subjected to path based searches 
or fragment level extraction or update operations. Full text indexes can be created on the 
fragment to assist with searching the content. Updates to the content will typically involve 
replacing the entire fragment, not some piece within it. 

 
• exifMetadata is defined as an reference to global element exifMetadata. This element is defined 

by XML Schema http:// hostname:httpPort /xmlns.oracle.com/ord/meta/exif. The EXIF 
XML schema is imported by this XML Schema. The EXIF XML Schema is pre-registered 
with Oracle XML DB when the Oracle Multimedia feature is installed. It defines the format of 
the EXIF metadata that can be obtained using class ordsys.ordimage. 

 

• Thumbnail is defined as a single block of base64binary content stored in a CLOB. It is not 
currently used by this version of the demonstration. 
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1.2 View XML Schema (XFILES) 
This step uses the source code viewer component of the X-Files application to show the XML 
Schema .The XML Schema is registered with Oracle XML DB as part of the demonstration 
installation. Click the icon to launch the XML DB Source Code Viewer and display the contents of 
the file. 
 

 
 

 
• The default table for element imageMetadata is defined as IMAGE_METADTA_TABLE.  

 
• The XML Schema is registered as a global XML Schema. This allows any user of the XML 

DB repository to create an instance of the document defined by the XML Schema. The user 
registering the XML Schema must have been granted XDBADMIN.  

 
• Since the XML Schema defines metadata rather than content, parameter 

ENABLEHIERARCHY is set to 
DBMS_XMLSCHEMA.ENABLE_HIERARCHY_RESMETADATA when registering the 
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XML Schema. The code used to register the XML Schema can be found in the Oracle XML 
DB repository at /publishedContent/imageMetadata/SQL/install/registerSchema.sql.. 

 

2.1 List Repository Events 
 
Events are defined using a Resource Configuration document. Resource Configuration documents are 
registered with the Oracle XML DB using package DBMS_RESCONFIG. Events are configured on a 
repository wide basis, or on a specific folder. Multiple Resource Configuration documents can be 
attached to a single target. 
 
This step shows the set of repository-wide Resource Configuration documents for the repository. 
Click the icon to launch the XML DB demonstration framework and run the SQL script. 
 

 
 
 
Out of the box Oracle XML DB ships with 7 pre-configured repository-wide Resource Configuration 
documents. Installing the demonstration adds number 8 in the above list. This document configures 
special handling for JPEG images. 
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2.2 Repository Event Configuration File  
 
A Resource Configuration document is a an XML document that defines  
 

• The name of the PL/SQL package that will handle the event. Methods on this package will be 
called when the event occurs 
 

• Which events the package provides handlers for. There are 32 possible events that allow 
handlers to be associated with repository operation. 

 
• Any conditions that must exist before the handler is invoked. This allows events to be 

associated with particular types of document. 
 
This step uses the source code viewer component of the X-Files application to show the Repository 
Configuration document that configures events for digital photographs. The file is loaded into the 
repository as part of the demonstration installation. Click the icon to launch the XML DB Source 
Code Viewer and display the contents of the file. 
 

 
 
The Repository Configuration file configures the following repository event: 
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• Events will only be raised for resources where element ContentType in the XDB Resource 
namespace contains image/jpeg. 

 
• Only Post-Create and Pre-Delete events will be raised. 

 
• The events will be handled by PL/SQL package IMAGE_EVENT_MANAGER in database 

schema XDBMETADATA. 

2.3 Repository Event Package 
 
This step uses the source code viewer component of the X-Files application to show the PL/SQL 
package that provides the event implementation for JPEG files. This package in created as part of the 
demonstration installation. Click the icon to launch the XML DB Source Code Viewer and display the 
contents of the file. 
 

 
 

 
The PL/SQL package implements two methods, handlePostCreate and handlePreDelete. The 
methods each take parameter EVENT of type XDBRepositoryEvent, defined by package 
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DBMS_XEVENT. The signature of these methods is predefined by the Oracle XML DB repository 
events framework.  
 
Parameter Event provides access to the full details of the event, including information about the path 
to the files and folders that that event applies to. The event can also be used to access the contents of 
the document.  
 
Procedure handlePostCreate converts the XDBRepositoryEvent event object into and invokes 
procedure enqueue_event in package xdb_asynchronous_events. This procedure creates a message 
and adds it to a message queue managed by Oracle Advanced Queuing. The payload of the message is 
the XML representation of the XDBRepositoryEvent. The use of Oracle Advanced Queuing makes it 
possible for the content of the new resource to be processed in an asynchronous manner. Using 
Oracle Advanced Queuing in this manner is recommended when performing processing as part of the 
event may cause protocol operations to timeout. 
 
Procedure handlePreDelete ensures that any metadata associated with the resource is deleted when the 
resource is deleted. 
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2.4 Register Event Manager 
The Resource Configuration document is installed as a repository wide configuration. This means that 
regardless of where in the Oracle XML DB repository a JPEG file is created or deleted the 
corresponding methods in the PL/SQL package will be invoked. The procedures will be invoked 
regardless of how the operation that raised the event is performed. The event will be raised by 
operations initiated using the Oracle XML DB protocol and by operations initiated using SQL and 
PL/SQL or other programmatic APIs. 
 
This step uses the source code viewer component of the X-Files application to show the PL/SQL 
code that registers the repository configuration document. The script is run as part of the 
demonstration installation. Click the icon to launch the XML DB Source Code Viewer and display the 
contents of the file. 
 

 
 

• The installation process registers the repository configuration document with Oracle XML 
DB.  

 
• The repository configuration document is registered using procedure 

addRepositoryResConfig in package DBMS_RESCONFIG. This procedure is used to 
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register repository -wide resource configuration documents. XDBADMIN is required to 
register a repository-wide resource configuration document.  

 
• Other procedures in this package allow repository configuration documents to be 

associated with a particular resource, rather than the repository as a whole. 
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3.1 Repository Event Queue 
Oracle’s Advanced Queuing infrastructure manages the creation and processing of the message 
generated by the event associated with creating a resource from a digital photograph. Oracle 
Advanced Queuing makes it possible to perform the metadata extraction in an asynchronous manner.  
 
This step uses the source code viewer component of the X-Files application to show the script that 
creates the package and creates and starts the queue. The script is run as part of the demonstration 
installation. Click the icon to launch the XML DB Source Code Viewer and display the contents of 
the file. 
 

 
 

• Package XDB_ASYNCRONOUS_EVENTS provides the methods used to queue and de-
queue the messages used to manage the process.  
 

• Procedure ENQUEUE_EVENT creates a message and places it into the queue using 
procedure ENQEUE in package DBMS_AQ. The payload of the message contains the type 
of resource, the operation that took place (creation) and the path to the newly created 
resource.  
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• Procedure DEQUEUE_EVENT processes a message. It uses procedure DEQUEUE in 
package DBMS_AQ to the read the message from the queue and then passes the payload to 
procedure HANDLE_EVENT in package IMAGE_PROCESSOR. This procedure performs 
the metadata extraction and processing.  

 

 
 

• Queue REPOSITORY_EVENTS_QUEUE is queue used to manage the process. The queue, 
and the associated queue table are created using methods provided by package DBMS_AQ.  

 
• Procedure DEQUEUE_EVENT is defined as the notification procedure for the queue. This 

means that the procedure will be invoked by Oracle Advanced Queuing whenever a new 
message becomes available for processing. 

 
• The queue is started by calling method START_QUEUE in package DBMS_AQ. 
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3.2 Image Processor 
This step uses the source code viewer component of the X-Files application look at the PL/SQL 
package that performs the metadata extraction and subsequent categorization of the image. The 
package is created as part of the demonstration installation. Click the icon to launch the XML DB 
Source Code Viewer and display the contents of the file 
 

 
 
 

• The package defines a single public procedure, HANDLE_EVENT. 
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The source code for the package is show below. 
 

 
procedure HANDLE_EVENT(payload XMLType) 
as 
  RESID raw(16); 
  TARGET_RESOURCE varchar2(700); 
  EVENT_TYPE pls_integer; 
 
  STACK_TRACE xmltype; 
  res boolean; 
begin 
  EVENT_TYPE := payload.extract 
                ( 
                  '/re:ResourceEvent/re:EventType/text()', 
                  XDB_NAMESPACES.RESOURCE_EVENT_PREFIX_RE 
                ).getNumberVal(); 
 
 TARGET_RESOURCE := payload.extract 
                    ( 
                      '/re:ResourceEvent/re:resourcePath/text()', 
                      XDB_NAMESPACES.RESOURCE_EVENT_PREFIX_RE 
                    ).getStringVal(); 
     
    
  if (EVENT_TYPE = DBMS_XEVENT.POST_CREATE_EVENT)  then 
    insertImageMetdata(TARGET_RESOURCE); 
  end if; 
 
  commit; 
 
exception 
 
  when others then 
    select xmlElement 
           ( 
             "ImageProcessingError", 
             xmlAttributes(USER as "User",SYSTIMESTAMP as "Timestamp"), 
             xmlElement 
             ( 
               "ErrorStack", 
               xmlCDATA(DBMS_UTILITY.FORMAT_ERROR_STACK()) 
             ), 
             xmlElement 
             ( 
               "BackTrace", 
               xmlCDATA(DBMS_UTILITY.FORMAT_ERROR_BACKTRACE()) 
             ), 
             payload 
           ) 
      into STACK_TRACE 
      from DUAL; 
 
    rollback;  
 
    insert into IMAGE_METADATA_ERROR_TABLE values (STACK_TRACE); 
    commit; 
 
end;    
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Procedure HANDLE_EVENT takes the payload and extracts the type of event and the path to 
the resource that the event occurred on. If the event type is a CREATE it calls the private 
procedure INSERTIMAGEMETADATA to process the metadata contained in the image. 
 

 
 
procedure insertImageMetdata(TARGET_RESOURCE VARCHAR2) 
as 
  XMLREF ref XMLType; 
  SQL_ERROR_CODE NUMBER; 
  SQL_ERROR_MSG  VARCHAR2(4000); 
  imageMetadata XMLType; 
begin 
  -- 
  -- Insert ORDIMAGE metadata into IMAGE_METADATA_TABLE and return REF. 
  -- 
  imageMetadata := extractImageMetadata(TARGET_RESOURCE); 
  if (imageMetadata is not null) then 
    XDB.XDBPM_HELPER.APPENDRESOURCEMETADATA(TARGET_RESOURCE,imageMetadata); 
    createWeakLinks(TARGET_RESOURCE,imageMetadata); 
  end if; 
   
end; 

 
Procedure INSERTIMAGEMETADATA takes the path to the target resource and calls the 
private function EXTRACTIMAGEMETADATA to get the metadata for this resource. The 
metadata is attached to the resource using procedure APPENDRESOURCEMETADATA. Once 
the metadata has been attached to the resource the private procedure CREATEWEAKLINKS is 
used to create the categorization entries for this document. 
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function extractImageMetadata(TARGET_RESOURCE VARCHAR2) 
return xmltype 
as 
  EXIF_METADATA        xmlSequenceType; 
  EXIF_METADATA_COUNT  number; 
  IMAGE_METADATA       xmlType; 
  CONTENT              BLOB; 
  CSID                 BINARY_INTEGER;   
begin 
 
  --  
  -- Use ORDIMAGE to extract Meta data from XMLLOB 
  --   
   
  SAVEPOINT READ_CONTENT; 
   
  LOCK TABLE IMAGE_METADATA_TABLE IN EXCLUSIVE MODE; 
   
  CONTENT := XDB.XDBPM_HELPER.GETCONTENTBLOB(TARGET_RESOURCE); 
  
  if DBMS_LOB.GETLENGTH(CONTENT) > 0 then 
    EXIF_METADATA := ordsys.ordimage.getMetadata(CONTENT,'EXIF'); 
 
    if EXIF_METADATA.COUNT() > 0 then 
      select xmlElement 
             ( 
               "img:imageMetadata", 
               xmlAttributes 
               ( 
                 IMAGE_METADATA_NAMESPACE as "xmlns:img", 
                 XDB_NAMESPACES.EXIF_NAMESPACE as "xmlns", 
                 XDB_NAMESPACES.XMLINSTANCE_NAMESPACE  as "xmlns:xsi",  
                 IMAGE_METADATA_NAMESPACE || ' ' || IMAGE_METADATA_SCHEMA_LOC  
                 as "xsi:schemaLocation" 
               ), 
               EXIF_METADATA(1)    
             ) 
        into IMAGE_METADATA 
        from dual;  
    end if;     
  end if;  
  ROLLBACK TO SAVEPOINT READ_CONTENT; 
  return IMAGE_METADATA; 
end; 

 
Procedure EXTRACTIMAGEMETADATA calls procedure GETCONTENTBLOB to get the 
content of the resource. It passes the content to function GETMETADATA in package 
ORDIMAGE. This function returns the metadata in the image as an XML document that 
complies with element exifMetadata defined by the EXIF XML Schema. 
 
The metadata extracted from the image is then wrapped up inside an imageMetadata element, 
making it compliant with the Image Metadata XML Schema used by the demonstration.  
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procedure createWeakLinks(TARGET_RESOURCE VARCHAR2, IMAGE_METADATA XMLTYPE) 
as 
  FILENAME       VARCHAR2(700); 
  TARGET_FOLDER  VARCHAR2(700); 
   
  CAMERA_MAKE    VARCHAR2(2000); 
  CAMERA_MODEL   VARCHAR2(2000); 
  DATE_TAKEN     VARCHAR2(64); 
 
  NODECHECK NUMBER;   
begin 
  select CAMERA_MAKE, CAMERA_MODEL, DATE_TAKEN 
    into CAMERA_MAKE, CAMERA_MODEL, DATE_TAKEN 
    from xmltable 
         ( 
           xmlnamespaces 
           ( 
             'http://xmlns.oracle.com/demo/imageMetadata' as "img", 
             'http://xmlns.oracle.com/ord/meta/exif' as "exif" 
           ), 
           '/img:imageMetadata/exif:exifMetadata' 
           passing IMAGE_METADATA 
           columns 
           CAMERA_MAKE  varchar2(128)  
                        path 'exif:TiffIfd/exif:Make/text()', 
           CAMERA_MODEL varchar2(128)  
                        path 'exif:TiffIfd/exif:Model/text()', 
           DATE_TAKEN   varchar2(128)  
                        path 'exif:ExifIfd/exif:DateTimeOriginal/text()' 
  ); 
 
  FILENAME := SUBSTR(TARGET_RESOURCE,INSTR(TARGET_RESOURCE,'/',-1)+1);   
   
  if (CAMERA_MAKE is not NULL and CAMERA_MODEL is not NULL) then 
    TARGET_FOLDER := IMAGE_PUBLISHING_FOLDER || '/camera/'  
                  || CAMERA_MAKE ||  '/'  
                  || CAMERA_MODEL; 
    createCategoryFolder(TARGET_FOLDER, IMAGE_PUBLISHING_FOLDER); 
    createWeakLink(TARGET_RESOURCE,TARGET_FOLDER,FILENAME); 
  end if; 
      
  if (DATE_TAKEN is not NULL) then 
    TARGET_FOLDER := IMAGE_PUBLISHING_FOLDER|| '/dateTaken/'  
                  || SUBSTR(DATE_TAKEN,1,4) || '/'  
                  || SUBSTR(DATE_TAKEN,6,2); 
    createCategoryFolder(TARGET_FOLDER, IMAGE_PUBLISHING_FOLDER); 
    createWeakLink(TARGET_RESOURCE,TARGET_FOLDER,FILENAME); 
  end if;     
   
  XDB.XDBPM_HELPER.SETACL(TARGET_RESOURCE,'/sys/acls/published_image_acl.xml'); 
 
exception 
  when no_data_found then 
    null; 
end; 
 

 
 
Procedure CREATEWEAKLINKS extracts the camera manufacturer and model information and 
the date the picture was taken from the XML document containing the metadata. It ensures that a 
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categorization folder exists for the manufacturer / model combination and then creates a weak 
link between the folder and the resource being processed.  

 
The categorization process uses weak links to ensure that if the owner of the resource deletes the 
resource the all references to the resource are removed from the categorization directory trees. 

 
 

4.1 Create Folder 
 
This step uses SQL to create a folder in the Oracle XML DB repository that will be used to store 
images. Click the icon to launch the XML DB demonstration framework and run the SQL script.  
 

 
 
The script uses procedure createFolder, defined by package DBMS_XDB, to create a folders in the 
demonstration user’s home folder called ImageLibrary.  

4.2 Count Metadata 
 
This step uses PL/SQL to count the number of rows in IMAGE_METADATA_TABLE.  Click the 
icon to launch the XML DB demonstration framework and run the SQL script. 
 

 
 
As long as the demonstration user is not the owner of any digital photographs stored in the Oracle 
XML DB repository the result of the query should be zero. 
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4.3 Copy Images (WebDAV) 
This step uses Microsoft Windows Explorer to copy digital photographs into the XML DB repository. 
Most of the photographs contain EXIF encoded metadata. Right click the icon and select explore. 
This will open a new window containing the local folder SampleData.  
 
The window contains two items, a folder called ImageLibrary  and a shortcut called SCOTT on 
xmldb. The folder ImageLibary contains a number of digital photographs taken with a variety of 
different digital camera.  This shortcut is a link to the demonstration user’s home folder in the Oracle 
XML DB repository. The demonstration should work with any digital photograph that contains EXIF 
metadata. However, some of the later steps assume that this set of images has been loaded. 
 
Right click the SCOTT on xmldb shortcut and select explore. This will open a new window 
containing the Oracle XML DB folder /home/SCOTT. Since the repository requires an authenticated 
connection, Windows Explorer will prompt for a username and password. Enter the demonstration 
user’s username and password and click OK.  
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The window will contain a number of folders. Double click the ImageLibrary shortcut. This will open 
the ImageLibrary folder. This folder should be empty at this point. Reposition the windows so the 
window containing the remote folder ImageLibary is clearly visible behind the window containing the 
local folder SampleData. Drag the local folder ImageLibary and drop it on the link to the remote 
folder.  
 
 

 
 
 
 
 
 
 
 
 
 
 
Since folder ImageLibary already exists in the Oracle XML DB repository windows explorer will open 
a dialog box requesting confirmation that the content of the remote folder should be replaced with 
the content of the local folder before starting the copy. Click Yes. 
 
The contents of the local folder will be copied into the Oracle XML DB repository. As each copy 
operation completes, the file should be come visible as an icon in the window containing the remote 
folder. 
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4.4 Recount Metadata 
 
This step re-executes the SQL that counts the number of rows in IMAGE_METADATA_TABLE.  
Click the icon to launch the XML DB demonstration framework and run the SQL script.  
 
 

 
 

Since the metadata extraction is performed in an asynchronous manner the number of rows in 
IMAGE_METADATA_TABLE may initially be less than the number of images that have been 
copied into the Oracle XML DB repository.  
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Click the refresh button or press the F5 key to reload the page.  
 

 
 

Repeat the process until all the images have been processed. With the supplied set of photographs, 25 
of the 26 images contain EXIF formatted metadata. The metadata extraction process will result in 25 
rows being created in IMAGE_METADATA_TABLE. One of the images, Florence.jpg, was taken 
with an Olympus D600 camera which recorded metadata using a proprietary Olympus format that 
pre-dated the EXIF standard. 

 

 
 
Once IMAGE_METADATA_TABLE contains 25 rows it is safe to proceed with the rest of the 
demonstration. 
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5.1 Query Metadata 
This step shows some simple queries on IMAGE_METADATA_TABLE. Click the icon to launch 
the XML DB demonstration framework and run the SQL script. 

 

 
The first query performs a join between RESOURCE_VIEW and IMAGE_METADATA_TABLE 
to get the metadata for the image /home/SCOTT/ImageLibary/Concorde.jpg. The join is performed 
by comparing with the value of column RESID in RESOURCE_VIEW with column RESID in 
IMAGE_METADATA_TABLE.  
 
When procedure APPENDRESOURCEMETA is used to attach metadata to a resource, the metadata 
is stored in the default table defined by the metadata schema, and the hidden column RESID is set to 
the value of the RESID column associated with the resource. This allows XML DB to access schema 
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based metadata extremely efficiently. It also makes it easy to perform operations directly on the 
schema based metadata associated with a given resource. 
 
The second query shows a summary of the schema Based Metadata for each resource. 
 

 
 

The query shows the filename, manufacturer and model of camera used, dimensions of the image in 
pixels, and exposure information for each picture in the folder /home/SCOTT/ImageLibary. The 
results are order by the size of the image.  
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5.2 Expand Metadata 
This step uses the Oracle XML DB DML operators to add additional information to the metadata 
extracted from photographs.. Click the icon to launch the XML DB demonstration framework and 
run the SQL script. 
 
The first operation shows the metadata for resource /home/SCOTT/ImageLibrary/Norwich (3).jpg. 
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The second operation is an update that uses operator insertChildXML to add elements Title and 
Description to the row in IMAGE_METADATA_TABLE that contains the metadata for 
/home/SCOTT/ImageLibrary/Norwich (3).jpg .  
 

 
 

• The first update statement inserts element Title. The content of element Title is simple string 
containing the title of the image.  
 

• The second update statements adds element Description. The content of element Description 
is a fragment containing a description of the image. The fragment consists of complex, 
XHTML formatted markup.  
 

• Operator insertChildXML can only add one element at a time, so a separate statement is 
required for each element. It would be possible to stack the insertChildXML operations into a 
single update statement. 
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The third operation shows the updated metadata for /home/SCOTT/ImageLibary/Norwich (3).jpg. 
 

 
 

• The document now contains elements Title and Description. Description contains elements 
from the XHTML specification. Since the definition of description allows an unbounded 
number of child elements in the XHTML namespace this perfectly valid 
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The fourth operation updates metadata for /home/SCOTT/ImageLibary/Concorde.jpg. 
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The fifth operation shows the updated metadata for /home/SCOTT/ImageLibary/Concorde.jpg. 
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6.1 View Resource XML 
This step shows how the both the basic metadata data and the extended user-defined metadata can be 
accessed as part of the resource. Click the icon to view the resource document in the browser.  
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6.2 View Images (XFILES) 
This step uses the X-Files application to view the folder containing the images. Click the icon to 
launch the X-Files application and open the folder /home/SCOTT/ImageLibrary. 
 
The X-Files application will be launched showing the FolderBrowser view of the target folder. 
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Click Concorde.jpg. The image will be displayed using a custom XSL stylesheet. 
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• The HTML page contains content derived from the standard metadata maintained for each 
resource in the repository and the custom metadata maintained for digital photographs.   
 

• Note that the title of the page is obtained from element Title and the contents of element 
Description provides the description of the photograph. Since element Description contains 
an XHTML fragment, the description automatically appears as properly formatted text when 
viewed in a browser. 

 
Click the  (close) icon to return to the folder browser. Click 100 Oracle Parkway.jpg. The image will 
be displayed using the EXIF viewer. Since the metadata for this photograph does not contain 
elements Title and Description the name of the resource is used as the title and the description is 
empty. 
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Click the  (Edit) icon. The title is replaced with an Input box that allows the title to be edited. 
 

 
 
Enter new text for the photograph title and the click the  (Save) icon. The content of the Title area 
will be updated with the value entered and the  (Save Changes) will appear at the bottom of the 
page.  
 
Now click the  (Add Description) icon. A WISIWIG editor will appear that allowing descriptive 
text to be entered. Enter some formatted text and click the  icon to save the changers.  
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• The editor used in this example is Xinha.  
 

• Xinha is an open source Rich Text editing environment, implemented in JavaScript.  
 

• Xinha provides a familiar WISIWIG editing environment for XHTML content. 
 

• The Xinha project is maintained at the following URL http://xinha.webfactional.com/ 
 
The description will be updated with the content that was entered using Xinha.  
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Click the save  icon to update the metadata for this image. The changes will be posted to the 
database by calling a simple PL/SQL procedure that updates elements Title and Description. The 
PL/SQL procedure is invoked using Database Native Web Services. The Update Complete dialog will 
indicate that the operation has completed. 
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6.3 View Image Categories (XFILES) 
 
This step uses the X-Files application to show how the photographs were automatically categorized by 
Camera make and model as part of the metadata extraction process. Click the icon to launch the X-
Files application and open the folder /publishedContent/allImages/camera 
 

 
 

This folder contains a subfolder for each camera manufacturer that was used to take the photographs 
loaded in the repository.  All the photographs supplied with the demonstration were taken with canon 
cameras, so only one subfolder appears in folder camera. Click Canon to open the folder. 
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Folder canon contains one subfolder for each model of Canon camera that was used to take the 
photographs loaded in the repository. A number of different models of Canon camera were used to 
take the photographs supplied with the demonstration. Click the Canon EOS 20D link to see the 
photographs that were taken using this model. 
 

 
 

The only photograph taken with a Canon EOS 20D was Redwood Shores.jpg.  
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6.4 View Image Categories (WebDav) 
 
Using folders to categorize the photographs makes it possible to locate content by simply navigating 
the categorization folder tree using Window Explorer. This step shows how to use Windows Explorer 
to find all the photographs that were taken using a Canon EOS D30 camera.  
 
Right click the icon and select explore. This will open a new window containing the local folder 
ImageCategories. The window contains shortcut called ImageCategoires on xmldb. This shortcut is a 
link to the image categorization folder in the Oracle XML DB repository. Right click on the shortcut 
and select explore. This will open a new window containing folders camera and dateTaken. Right click 
on folder camera and select explore. This will open a new window containing folder Canon. Right 
click on folder Canon and click explore. This will open a new window containing the folders for each 
model of Canon camera.  
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Right click on Canon EOS 30D and click explore. This will open a folder containing all the pictures 
taken using a Canon EOS 30D camera. Right click one of the images and select open. This will open 
the image for viewing 
 

 
 
 
 
 
 
 
 
 
 
 

 
The metadata extraction and categorization process has made it possible to locate photographs based 
on content. 
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