Oracle XML DB 11gR1 Advanced Features

An Oracle White Paper
October 2007

ORACLE



T EEOAUCHION vttt ettt ee e et e e e e e e st eseessaeseeseesnesane 2

AT CRITECIULE vttt ettt ettt ve et et eaeeteetteseeseeseers e seeseessensenseeseens 2
XMLType Partitioning.....cccveeieiiiiiiiiiiiiiicccceseseseese s 2
XMLSchema EvOIUtiON ..cuvcicuiiviieeeeeieriereeeeeeteetestee e eve e sve s as s 3

TNSTALLATION oottt ettt ettt ettt e renaas 4
Server Pre-reqUISILES ... 4

OFACLE SOFEWALE vttt ettt et ettt et eveereers e eeenas 4
Client Pre-requiSItes ... 4
OFACIE SOTEWALE oottt ettt ettt et ettt et e ae s 4
NON Oracle SOFEWALE ...vovievieeeeeeeteceeeeeeteeeeeeeeeete ettt et eeenens 4
Database Configuration Changes ... 5
Installing the APPLCAtION......ccvvviiuciiiniiciriiccic e 5
Using the demonstration framework ......c.cooccevriieiniccernieericenn, 9

Performing the demonstration ... 11
0.1 Initialize DEMO woivvieeeeeieeiceeeeeeeeeeceeeee et 12
1.1 View XML Schema (XFILES) ....cccccoeveviiiiiiinnnnrnnnescneeaene 13
1.2 Register XML Schema ..., 15
1.3 Add PaAftitionNS ..eveeeeeeeeieeeeeeeeeeeteeeee ettt et eeve et e eeeeve et e esesseereeanenens 17
1.4 SQL-Loader Control File ... 18
1.5 L0ad DAt vttt 19
1.6 VIEW LOG...iiiiiiiiiiiiiiiiiccc e 20
1.7 Count Documents by Partition ........ccccccceeeeeeennninnnnnincae. 20
2.1 PurchaseOrder from Cost-Centet E999 .......ccoovvvvvvieveveveerecreenee. 21
2.2 DIff XIML SChemas c..ovevevieriiiieeeeeieriieeeeeeereseee et sses e evessessenne 23
2.3 View DIfEreNnCEeS cuocuveiiiiiivieeeeeetecteeeecteete ettt e 24
2.4 Add Cost-Centet 999 ... 25
3.1 Revised Purchase Order Documents .........cceveveeveveereevenveerecreeneene. 27
3.2 Load Revised PutchaseOrders ......cuvvevveeereerenreceeenreireeeeereereeeeenens 28
3.3 Diff XML SChEemMas ....ocveivieeeeieiecteceeiecteeeeteete et 29
3.4 View DIfEIENCES cuocuveviiriiteeeeeeeete ettt eve e e 29
3.5 Evolve XIML SCheMa.....ccuicieiieiceieeeeeeeeeeeeeeeeeeeeeeeee e 32

3.6 Load Revised PutrchaseOrders ...oovivieniecvieciiiiieeeeeereeseeeveessesssesnnees 33



Oracle XML DB 11gR1 Advanced Features

Introduction

The Oracle XML DB basic demonstration high-lights some of the advanced features of Oracle XML
DB in Oracle Database 11g Release 1 including

e Partitioning of data stored in a table based on XML Schema-optimized XMLTYype.
e Evolution of the XML Schema under-pinning an XML-Schema-optimized storage model.
e Use of SQL*Loader to load data into an XMLTYype table.

Architecture

Oracle Database 11g introduces two new capabilities that can be used with Oracle XML DB’s
schema-optimized storage model: These are

e The ability to use the Oracle Partitioning option with XMLType tables.

e The ability to make changes to an XML Schema that has been used for Schema-optimized
XMLType storage without unloading and reloading data in tables and columns that are bound to
the XML Schema.

XMLType Partitioning

In Oracle Database 10g Release 2 and eatrlier, an XML Type table or column can be partitioned, but a
nested table cannot. This means that Oracle Partitioning can only be used with XMLTYype tables or
columns that use CLOB or LOB based storage models. This is a significant limitation, since many
applications will require a nested table storage model to ensure satisfactory query performance.

When a nested table model is sued for XMLType storage, it is not uncommon for the bulk of the
XML documents to be mapped into the nested tables. This means that the nested tables are often
much larger than the XMLTYype tables they are associated with. If the storage model for the
XMLType object uses nested tables, the fact that the nested table is not partitioned effectively disables
all partition maintenance operations on the parent table. Consequently the full benefit of Oracle
Partitioning can only be realized when all the tables used to store XML content are partitioned.
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In Oracle Database 11g Oracle Partitioning option includes a new option for REF-Based partitioning.
This allows a table to be partitioned based on a partition key inherited from another table. Oracle
XML DB is able to use Ref-based partitioned to partition of nested tables based on the partitioning
schema of the parent XMLTYype table. Since the nested tables now share a partitioning schema that is
inherited from the XMLTYype table, when a partition maintenance operation is performed on the
XMLType table, a similar operation is automatically performed on the associated partitions of the
nested table.

XML Schema Evolution

Oracle Database 10g Release 2 included support for copy-based XML Schema evolution. Copy based
XML Schema evolution allows modifications to made to an XML Schema that is being used for XML
Schema-optimized storage without any loss of data. All content in XMLTYype tables and columns
bound to the XML Schema is preserved intact by the evolution process. The advantage of copy-based
evolution is that it is extremely flexible; it places no limitations on the kind of changes that can be
made to the XML Schema. Copy based XML Schema evolution is performed using procedure
copyEvolve in package DBMS_XMLSCHEMA.

Copy based evolution has two major problems. First, the time taken to complete the copy-evolve
operation is directly proportional to the amount of data being managed. Second, significant amounts
tablespace are required in order for the operation to complete successfully. The reason for this is that
all of the data is unloaded and reloaded as part of the process. The unloaded data is stored using a
textual representation of the XML which is transformed and re-parsed into the object-relational
representation as it is reloaded.

Oracle Database 11g Release 1 addresses the issues with copy based XML Schema evolution by
adding support for In-place XML Schema evolution. In-place evolution also allows modifications to
made to an XML Schema that is being used for XML Schema-optimized storage without any loss of
data. The big advantage of In-place evolution is that it does not need to unload and reload the data in
the XMLType tables and columns that are bound to the XML Schema being modified.

The downside of in-place XML Schema is that it can only be used for changes that do not require data
migration and which do not invalidate existing documents. Since no data is migrated as part of the In-
place XML Schema evolution processing the time taken by the operation is minimal and constant,
regardless of the amount of data that being managed. In-place XML Schema evolution is performed
using procedure inplaceEvolve in package DBMS_XMLSCHEMA.
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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 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

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.
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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?displavlang=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 HT'TP 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://xmlins.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 Advanced Features demonstration unzip the file
XMLDB_11GR1_Advanced.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
advancedFeatures. 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:\advancedFeatures\install>install.hta

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

B XMLDB Demonstation Installation @

Oracle Home |c:\orac|e\product\11.1.D\db_1

DBA User ’W Password ]—
Install as W Password ]
TNSAlias XMLDE Listener [UsTENER
Host name ’W

HTTP Port ISD— FTP port pr
;}:fud;ns&aﬁon |Orac|e XML DB 11gR1 Advanced Features Demanstration

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 XML DB 11gR1 Advanced 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="%BASEFOLDER26" 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 HT'TP

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 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.

Il XMLDB Demonstation Installation El

Oracle Home |c:\orac|e\product\11.‘1.0\4@_‘1

DBA User [SYSTEM ~ Password  [esseee

Install as W Password ]uuo—
TNSAlias XMLDB  Listener [LISTENER

Host name ’W

HTTP Port 0  FTPpert |21

Demonstration
Folder

|Orac|e AML DB 11gR1 Advanced Features Demonstration

Cancel | Install

PUT : Resource

= 'C:i\xdb\Demoi\11.1
PUT : Resource = 'C:\xdb\Demn\11.1.
POT : B i = &l db\ D 11.1
son SZ:;;i C: b \x;;\D;mZT;; T i i } Cracle ¥ML DB 11gR1 Advanced Features Demonstration Successfully Installed.
Installation Successful To start the Demo open the Folder;
< |

‘Oracle ¥ML DE 11gR1 Advanced Features Demonstration’

This folder is located on your Deskkop, %

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.

/= XML DB Demonstration Viewer - Windows Internet Explorer

!’ |+ | ] hitp:ffiocalhostipublishedContent jadvancedFeaturesjindex html7solSeript={SQL frawsyPartition. salfdescription=1 5%20CoUnk%20rowms%20by % 20PartitionatargetUsers | | 44 | X |2
File Edit View Favorites Tools  Help

Google |G+ vGo@ RS~ @~ B v % bockmarksw B Lblocked | P Check = g Autolink - At (e Send tow () Settings =
= e e = = 8 - »
WA ‘35|- ‘ & 108 Demonstration Viewsr | @ 4PIL DB Demonstration Viewer héXML DB Demonstration Yi... % | ‘ i - B = - [ Page - G Tods -

-

Login Preferences Help

Search | Currant folder _V_-\ for | ) Go)

Current Folder: Root = publishedContent = advancedFeatures

1.5 Count rows by Partition User | | Passsword |

[Command[autput

set echo on

select P01, P02, P03, POl + P02 + P03 TOTAL
from (
select (select count(*) from PURCHASEORDER PARTITION (P01)) PO1,
(select count(*) from PURCHASEORDER PARTITION (P02)) P02,
(select count(*) from PURCHASEORDER PARTITION (PD3)) P03
from doal

v
< ¥

Done %J Local intranst #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.

/2 XML DB Demonstration Viewer - Windaws Internet Explorer

~ | httpiffiocainostipublished ontent imageMetadstajindex. himiFsqiScript={50L/SCOTTaddAddition slMet sdsta. sqlédescription=S. 3% 20Expand . 20Met adatstargetUser =501 | | 43| | | Ll

File Edit View Favorites Tools Help

Google |Gl v iGmog RS~ &2 ~ B » % Bookmarksw Ehoblocked | U Check = 4, Autolink ~ | Send to~ () Settings~

e - N = : »
U0 G55 - @ wwvortex Forums: Eos Fact... I BBC NEWS | News Front Page |[E]ycrace | oo | @ L o8 Demonstration ... ] 08 h - [k Page v i Tooks ~

(-1}

-~

<Flash tag="37385">

<Fired>No</Fired>

ngth>
hpixvVersion>

41487">2420.168</ on>
lutionUnit tag="41488">inches< 1P1 solutionUnit>
"41495">0ne-chip color area</SensingMethod>

728" >DSC</FileSource>

Result : 1 Rows Selected.

quit
~
>
%J Loral intranet E100% <

<
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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.

& Oracle XML DB 11gR1 Advanced Features Demonstration

File Tools

e Back - \‘_)

Edit  View Favorites Help

L? /':\ Search [L

Folders v

EEX
ar

Address |k‘f} Ci\Documents and SettingsiMark D Drake\DesktopiOracle ¥ML DB 11gR1 Advanced Features Demonstration

v|Go

File and Folder Tasks

Other Places

@ Desktop

u'g My Documents

|3 Shared Documents
i My Computer

W My Network Places

]

[

Details

Dracle XML DB 11gR1
Advanced Features
Demonstration

File Folder

»
o

Date Modified: Sunday, October
07, 2007, 6:31 PM

A
o
45

0.1 Initialize Demo
Sharkout
2kE

1.3 Add Partitions
Sharkout
ZKB

1.6 View Log
Sharkout
ZkE

2.2 Diff %ML Schemas
Shorkout
JkE

3.1 Revised Purchase Crder
Documents
Shorkout

3.4 View Differences
Sharkout
1KB

PEerew

1.1 %ML Scherna with Partitioning
Shorkcut
1KB

1.4 SQLLoader Control File
Sharkcut
1KB

1.7 Count Documents by
Parititon
Shortcut

2.3 View Differences
Shorkcut
1 KB

3.2 Load Revised
PurchaseOrders
Sharkcut

3.5 Evolve XML Schema
Sharkcut
3KE

1.2 Register Schema
Sharkcut
3kB

1.5 Load Data
Sharkcut
1KB

2.1 PurchaseOrder from
Cost-Center E999
Sharkcut

2.4 Add Cost-Center E999
Shortcut
3kE

3.3 Diff %ML Schemas
Sharkcut
3KB

3.6 Load Revised
PurchaseOrders
Shertcut

el

15 objects

23,9 KB ¢ My Computer

The icons are numbered. To run the demonstration, click each icon in turn.

The first part of this demonstration focuses creating and maintaining Schema-optimized XMLType
tables that use the Oracle Partitioning option. The second part of the demonstration shows how to
use SQL*LOADER to load data in an XMLType table. The final part of the demonstration shows
how to use In-place XML Schema evolution to make changes to the XML Schema without having to

unload and reload data.
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0.1 Initialize Demo
This step initializes the demonstration.

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 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 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.

[Command]Outpuf

set echo on
declare

unregistered_schema exception;

FRAGMA EXCEFTION INIT( unregistered schema , -31000 );
begin

dbms_xmlschema.deleteSchema

(

'http://localhost:80/home/SCOTT/poSource/xsd/purchase0rder.xsd’',
dbms_smlschema.DELETE_CASCADE FORCE) ;

exception

when unregistered schema then

null;

end;
/

PL/SQL procedure successfully completed.

[CommandfOutput

—— Create home directory for target user...
call xdb utilities.createHomeFolder ()
/

PL/SQL procedure successfully completed.

[CammandOutpuf

declare
res boolean;
begin
if (dbms_xdb.existsResource (' /home/SCOTT/diff')) then
dbms_xdb.deleteResource (' /home/SCOTT/diff' ,dbms xdb.DELETE_RECURSIVE_FORCE) ;
end if:
res i= doms_xdb.createFolder (' /home/SCOTT/diff') ;
dbms_xdb. changeDwner (' /home/SCOTT/diff', 'SCOTT') ;
end;
/

PL/SQL procedure successfully completed.

e Declete the PurchaseOrder XML Schema and all associated objects.
e Reset the status and content of all documents in the demonstration user’s home folder

e Delete folder /home/SCOTT/diff and all of its contents. This folder contains the diff
documents that are generated by the in-place XML Schema evolution process.
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1.1 View XML Schema (XFILES)

This step uses the source code viewer component of the X-Files application to show the

PurchaseOrder XML Schema. Click the icon to launch the XML DB Source Code Viewer and display
the contents of the file.

{2 XFILES Source Code Viewer - Windows Internet Explorer

y !g http: filocalhost) ¥FILE 5/ Sourceiiewer finde:x. hkml?sourceFile=fpublished ContentfadvancedrF V| ++ | X |qnwnkhxh
File Edit WYiew Favorites Tools  Help
'G{}L'JSIC:ECv V:Go 1:@ RS » &2 - ﬁ - * Bookmarks 5] 1 blocked ﬂt? Check = % Autolink = 2 @SEttingSv

w & g3

v|‘w(0un... @ |@><ML... |@><ML... |@Sear... |@><ML... |@x... x| | 0 - B é= - [2hPage » {0 Tooks v

Logout Preferencez Help

Search | Current folder | for | | (Go) Current User: 3COTT

Current Folder: Root = publishedContent = advancedFeatures = xsd

File : purchaseOrder.xsd

=l—

-=xs:5chema versions= VarrayAsTable=
=xs:element name="PurchaseCrdertype="PurchaseOrderType"xdb:defaultTable="PURCHASEORDER xdb:tableFrops="PARALLEL 4
PARTITION BY LIST (XMLDATA.COST_CENTER) ( PARTITION P01 VALUES ("AQ",'A10",'A20",A30") )/
—=xs.complexType name="PurchaseOrderType xdb.S0LType="PURCHASEORDER_T"=
-G SECUENCE=
=xs.element name="Reference"type="ReferenceType"xdb:S0LName="REFERENCE"/>
=x5.element name="Actions type="ActionsType xdb:SQLMName="ACTIONS" =
=35 element name="Rejection"type="RejectionType 'minOccurs="0"xdb:SGLName="REJECTION /=
=x5:element name="Requestortype="RequestorType xdb:S0OLName="REQUESTOR"=
=xs.element name="Usertype="UserType"xdh:3QLMName="USERID"/=
=xs element name="CostCentertype="CostCenterType“xdb:SQLMName="COST_CENTER xdb: SQLType="VARCHARZ"/>
=xs element name="Shippinginstructions type="Shippinginstructions Type xdb:SCOLMName="SHIPPING_INSTRUCTIONS /=
=xs.element name="Specialinstructions"type="SpeciallnstructionsType xdb:SCLName="SPECIAL_INSTRUCTIONS"/=
=x5.element name="Lineltemstype="LineltemsType xdb:SC0LMName="LINEITEMS" /=
<5 SequUences=
=¥z aftribute name="DateCreatedtype="xs:dateTime "use="required xdb:SOLType="TIMESTAMP WITH TIME ZONE"/=
=hscomplexType=

+¥s complexType name="LineftemsType xdb:SCQLType="LINEITEMS_T"=

+<yg:complexType name="LineltemType xdb:SOLType="LINEITEM_T">

+=xscomplexType name="PartType xdb:S0LType="PART_T"=

+2x5 simpleType name="ReferenceType™=

+<xgcomplexType name="ActionsType xdb:SCQLType="ACTIONS _T"=

+<xs:complexType name="RejectionType xdb:SC0LType="REJECTION_T"=

+ys complexType name="Shippinginstructions Type xdb: SOLType="SHIPPING_INSTRUCTIONS_T"=

+xgsimpleType name="MoneyType =

+=xg:simpleType name="QuantityType"=

+=x5:simpleType name="UserType"=

+<¥5 simpleType name="RequestorType"=

+<xzsimpleType name="CostCenterType™=

+<x5:simpleType name="PurchaseOrderNumberType"=

+2x5 simpleType name="5SpeciallnstructionsType"=

+xgsimpleType name="HameType"=

+<xz:simpleType name="AddressType"=

+=x5:5impleType name="TelephoneType™=

+xs simpleType name="DateType"=

+<xssimpleType name="CommentsType"=

+<x5:5impleType name="DescriptionType"=

+2xs simpleType name="UPCCodeType"=

=fs:schema=

‘j Local intranet H100% -
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The default table for element PurchaseOrder is PURCHASEORDER

Table PURCHASEORDER will be a partitioned XMLType table. The table will be list
partitioned based on element CostCenter.

The element / attribute chosen as the pattition key can only occur once in each document

In order to use XMLTYype partitioning the Oracle Partitioning option must be licensed. Once
the partitioning option is licensed no additional licenses are required to use XMLType
partitioning.

The partitioning specification is supplied using the xdb:tableProps annotation. The syntax
used to specify the partitioning scheme is standard Oracle Partitioning DDL.

The partition key has to be specified using object-relational notation. .

Only specify the first partition and degree of parallelism using attribute xdb:tableProps. Due
to limitations on the amount of text permitted in attribute xdb:tableProps add the remaining
partitions using ALTER TABLE ADD PARTITION statements after XML Schema
registration has generated the default table.
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1.2 Register XML 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.

[CommandOutput

Set echo on
declare
logDDLOperations varcharZ (4000) -
enablePartitioning warchar2 (4000} :
begin
execute immediate enablePartitioning;
execute immediate logDDLOperations;

'alter session Set events=''31038 trace name context forever''';
'alter session Set ewvents=''2321 trace name context forever, lewel 1''';

dbms_zmlschema. registerSchema

(
schemaURL => 'http://localhost:80/home/SCOTT/poSource/xad/purchaselrder . xad' ,
achemalloc => xdbURIType (' /publishedContent/advancedFeatures/xsd/purchaselrder xad') .getXML() ,

local => TRUE,
genTypes => TRUE,
genTables => TRUE,
ENABLEHIERARCHY => DEMS_JMLSCHEMA ENABLE HIERARCHY NONE

)z
end;

/
PL/SOL procedure successfully completed.

pause

[Command]Ditnu

call xdb analyze xmlschema.renamelollectionTable ('PURCHASEDORDER','"XMLDATA"."LINEITEMS"."LINEITEM"',k 'LINEITEM'}

/

PL/50L procedure successfully completed.

[Command]Output

call xdb analyze xmlschema.renameCollectionTable ('PURCHASEDRDER', '"XMLDATA"."ACTIONS"."ACTION"',K 'ACTION')
/

PL/S0L procedure successfully completed.

[CommandOutpuf

select TABLE NAME, PARTITION NAME
from USER_TAB PARTITIONS

TABLE NAME PARTITION NAME
ACTION _TABLE FOL
LINEITEM TAELE [FO1
PURCHASECRDER |PO1

Result : 3 Rows Selected.

e Schema registration will create all the types and tables need to provide an XML Schema
optimized storage model for PurchaseOrder documents

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 in package XDB_ANALYZE_SCHEMA can be used to

specify meaningful names for these tables.
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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.

The default table will be partitioned based on the content of attribute xdb:tableProps.

The nested tables will be partitioned using a REF based partitioning. This ensures that the
nested table rows are stored in same partition as the parent table row. This allows partition
maintenance operations on the parent table to be cascaded to the nested tables.

Following XML Schema registration there are three partitioned tables, each with one partition.
The partitioned tables are the XMLType table PURCHASEORDER and the nested tables
LINEITEM_TABLE and ACTION_TABLE
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1.3 Add Partitions

This step adds additional partition to table PURCHASEORDER.

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

[CommandOutput

set echo on

ALTER TAELE PURCHASEORDER
ADD PARTITION PO2
WALUES ('R40','AS0', 'RAE0', 'RT0")
/

Table altered.

[Command[Output

ALTER TAELE PURCHASEORDER
ADD DPARTITION P02
WVALUES ('ABO','AS0',L'A100',6'Al110'}
/

Table altered.

[Command]Ouinul

select TABLE NAME, PARTITION NHAME
from USER TAB PARTITIONS
/

TABLE_NRZME PARTITION NAME
ACTION TZBLE |PO1
LINEITEM TABLE [FO1
PURCHASEORDER |FO1
PURCHASEORDER |F02
ACTION TZBLE |PO2
LINEITEM TABLE [F0D2
FURCHASEORDER (P03
ACTION TZBLE |PO3
LINEITEM TABLE [FO3
Result : 9 Rows Selected.

e Two additional partitions are added to table PURCHASEORDER using standard Oracle
Partitioning DDL.

e Adding a new partition to table PURCHASEORDER automatically creates corresponding

partitions for nested tables LINEITEM_TABLE and ACTION_TABLE. There is no need to
perform partition maintenance operations directly on the nested tables.
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1.4 SQL-Loader Control File

This step uses the source code viewer component of the X-Files application to show the
SQL*LOADER control file used to load 10,000 instance documents into table PURCHASEORDER.
Click the icon to launch the XML DB Source Code Viewer and display the contents of the file.

/= XFILES Source Code Viewer - Windows Internet Explorer

A

EEX
@. i !g htp: flocalhost fXFILES Sour ceviewsr findesx  htmlzsourceFile={publishedContent fadvancedFeatures/PurchaseOrder  ctl V| 2| X ‘Force text file to open in browser | Peline
File Edit ‘iew Favorites Tools Help
Google |[Cl+ v aoeG) RS~ @ ~ i v | % bookmarksw Bt blocked | % Check 'y Adtolink v ol e Sendtow () Settings=
W e |gg - -

B ... |§><ML... ‘@Sear‘.. |§><ML... |@><FIL.H |@><ML... |@><ML‘.. |§xc~|... |@><FIL..‘ I@x...

>

| &' r B P_;l v [k Page - .f}TooIs o

Login Preferences Help

Search | Current folder v I for| ‘ '@

Current Folder: Root = publishedContent = advancedFeatures

File : PurchaseOrder.ctl

load data

infile 'PurchaseOrder.lst’

append

into table PURCHASEORDER

xmltype (XMLDATA) |

filename filler char{120),

XMLDATA 1lobfile(filename) terminated by eof)

Done

v

‘-'3 Local intranet E100% -

e The list of documents to be loaded will be read from the file PurchaseOrder.Ist.
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1.5 Load Data

This step uses SQL*LOADER to load 10,000 documents into table PURCHASEORDER.

e+ 1.5 Load Data K

SQL*Loader: Release 11.1.8.6.8 — Production on Sun Oct 7 18:21:43 280087
opyright <c» 1782, 2887, Oracle. All rights reserved.

logical record count 64
logical record count 128
logical record count 192
logical record count 256
logical record count 328
logical record count 384
logical record count <448
logical record count 512
logical record count 576
logical record count 648
logical record count 784
logical record count 768
logical record count 832

point reached
point reached
point reached
point reached
point reached
point reached
point reached
point reached
point reached
point reached
point reached
point reached
point reached

e SQL*Loader conventional path load is used to load the documents from the local file
system in the Oracle database. Direct path load is not currently supported with partitioned
XMLType tables.
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1.6 View Log

This step uses Windows Notepad to review the SQL*LOADER log file.

urchaseOrder - Notepad R
Flle Edit Faormat View Help
—
sqL¥Lnader: Release 11.1.0.6.0 - Production on Sun Oct 7 18:21:43 2007 =
Copyright (<) 1982, 2007, oracle. A1l rights reserved.
Control File: Purchasecrder.ct]
pata File: Purchasecrder. Tst
Bad File: Purchaseorder, had
piscard File: none specified
Callow a1l discards)
Humber to Toad: ALL
Mumber to skip: 0
Errors allowed: 50
Bind array: &4 rows, maximum of 256000 hytes
continuation: none specified
Path used: Conventional
Tahle PURCHASEORDER, Tloaded from every logical record.
Insert option in effect for this table: APPEMD
column Name Position Len Term Encl Datatype
FILENAME FIRST 120 CHARACTER
(FILLER FIELD)
SMLDAT A DERIVED *  EOF CHARACTER
Dynamic LOBFILE. Filename in field FILEMAME
sqL¥Loader-462: error inserting LOB into column xMLDATA, row 10001, table PURCHASEORDER
sqL*Loader-646: Tob set to EMPTY in column >MLDATA, row 10001, table PURCHASEGRDER
no value set for dynamic file for column >MLDATA 1n table PURCHASEORDER row 10001
field for dynamic file name is FILENAME in table PURCHASECORDER
record 10001: rejected - Error on table PURCHASECRDER
CORA-31011: ML parsing failed
ORA-19202: Error occurred in XmML processing
LP¥-00229: fnput source s empty
Erraor at Tine 0
ORA-06512: at "SYS.>MLTYPE", Tine §
Tahle PURCHASEORDER:
10000 Rows successfully loaded.
1 Row not loaded due tD data errors.
0 Rows not Jloaded because all wHEN clauses were failed.
0 Rows not Toaded because all fields were null.
space allocated for bind array: 8064 hytes(64 rows)
read  buffer bytes: 1048576
Total logical records skipped: 0
Total logical records read: 10001
Total logical records rejected: il
Total logical records discarded: 0
RUN hegan on Sun OCt 07 18:21:43 2007
run ended on Sun OCT 07 18:23:11 2007 -

1.7 Count Documents by Partition

This step shows distribution of the 10,000 documents by partition. Click the icon to launch the XML
DB demonstration framework and run the SQL script.

set echo on
select o.OBJECT NAME TABLE MAME, O.SUBOBJECT NAME PARTITION NAME, V.COUNT COUNT
from (
SELECT P_DOBJ DOBJ, COUNT (*) COUNT
FROM {
SELECT DBEMS_ROWID.ROWID_OBJECT (ROWID) DOBJ
FROM PURCHASEORDER
) P
CROUP BY P.DOBJ
) V¥V, USER OBJECTS O

WHERE O.DATA OBJECT_ID = V.DOBJ
i/

TABLE NAME FRRTITION_NAME COUNT

PURCHASECRDER |FO1 938
FURCHASECRDER |F0O3 4122
PURCHASEORDER P02 4940

Result : 3 Rows Selected.
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2.1 PurchaseOrder from Cost-Center E999

This step uses the source code viewer component of the X-Files application view a PurchaseOrder
document where element CostCenter contains a value that does map to any of the existing partitions

of table PURCHASEORDER. Click the icon to launch the XML DB Source Code Viewer and
display the contents of the file.

/= XFILES Source Code Viewer - Windows Internet Explorer

S=1E3

y !é, http:,l',I'Iocalhost,l'XFILES,I'SourceViewer,l'inciég.html?sourceFiIe:,l'puinshedContent Vl 2| % |F0rce text file ko open in browser

B
File Edit “iew Favorites Tools  Help

CDCJg|e_in | Go 4-@ RS + &3 ~ ﬁ‘ - ‘i:? Bookmarks+ EJ 1 blocked ﬁ..;? Check = ¥ @SettinQSv
v |gg - «[QXMLD... |@><FILE... |fé>¢MLD... .., I_f,éXF... x I | | M - B @ v |[2hPage + (O Tools -

Logout Preferencez Help

Search | Current folder Vlf0r| |@

Current User: SCOTT

Current Folder: Root = publishedContent = advancedFeatures = sampleXML

File : purchaseOrder.E999.xml

-=PurchaseOrder xsi:nohamespaceSchemalocation="hittp:ilocalhost.80/home/SCOTTipoSource/xsd/purchaseOrder.xsd"=
=Reference=SBELL-20070401020000000PDT=/Reference=

-=hActions=
-=Action=
=lJser>VJONES=/User=
=/Action=
=Actions=
=Rejection’=
=Requestor=5arah Bell</Requestor=
=User=8SBELL=</User=
=CostCenter=E999=/CostCenters
-=Shippinginstructions=
=name=Sarah Bell=/name=
=address=2011 Interiors Blvd, South San Francisco, California 99236 United States of America</address=
=telephone=77-243-2194=telephane=
=/Shippinglnstructions=
=<3peciallnstructions=COD=/Specialinstructions=
-=Lineltems=
-=Lineltem ltemMumber="1">
=Fart Description="Goodbye Lover UnitFrice="19.95"=85391509226=/Fart=
=Quantity=2.0=/Quantity=
=/Lineltem=
+=|ineltem ltemMNumber="2"=
+=Lineltem ltemMNumber="3"=
+=Lineltem lternMNumber="4"=
=/Lingltems=
=/PurchaseOrder=

‘-'j Local intranet Ho100% v
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Introducing a new value for element CostCenter introduces two challenges.

e CostCenter is defined as an instance of CostCenterType which includes an enumeration
that define the list of valid values for CostCenter. The current set of valid values for the
enumeration does not include E999.

e The current set of partitions defined for table PURCHASEORDER do not support the

case where value of element CostCenter is E999. It will be necessary to introduce a new
partition to manage this value once the XML Schema has been updated.
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2.2 Diff XML Schemas

Adding a new value to the CostCenterType enumeration does not invalidate the existing instance
documents, so the change can be implemented using in-place XML Schema evolution.

In-place schema evolution requires an XML document which identifies the differences between the
old and new versions of the XML Schema. This document is be generated by processing the current
and new versions of the XML Schema using the new Oracle XML DB 11g’s XMLDiff feature.

This step shows how to use XMLDIff to generate the document that is required to perform an in-
place evolution of the PurchaseOrder XML Schema. Click the icon to launch the XML DB
demonstration framework and run the SQL script.

CommandOutput

set echo on
begin
if (dbms_xdb.existsResource('/home/SCOTT/diff/xmlSchemaDiff.E999.xml')) then
dbms_xdb_deleteResource (' /home/SCOTT/di f£/xml SchemaDi £f_ES99 ml'}) ;
end if;
end;

£

PL/SOL procedure successfully completed.

CommandOutpuf

declare
res boolean;
diffxml xmltype;
begin

select xmldiff
«
xdbUriType (' /publishedContent/advancedFeaturea/xsd/purchaseDrder xsd') . getdML{} ,
xdbUriType (' /publishedContent/ /xsd/p Order.E999.xsd') . getlL [}
)
into diffmml
from dual;

res := dbms_xdb. createResource (' /home/SCOTT/diff/mlSchemaDiff E999 xml', diffmml) ;

commit;
end;

£

PL/SOL procedure successfully completed.

e The document /publishedContent/advancedFeatures/xsd/PurchaseOrder.xsd is the original
version XML Schema

e The document /publishedContent/advancedFeatures/xsd/PurchaseOrder. E999.xsd is the
new vetrsion of the XML Schema.

e The result of running XMLDIff on the two XML Schemas an XML document. In the result of
XMLDIff is stored as /home/SCOTT/diff/xmlSchemaDiff.E999.xml
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2.3 View Differences

This step uses the source code viewer component of the X-Files application view the document

generated by the XMLDiff process. Click the icon to launch the XML DB Source Code Viewer and
display the contents of the file.

{= XFILES Source Code Viewer - 'Ninduws Internet Explorer

EEX

- !E, http:fflocalhost fXFILES {Sourceviewer findex, htmi?sourceFile={home/SCOTT [diff xmlSchemabiff E399, V| 4| K| |Farce text file to open in browser

o
Fil= Edit Wiew Favorites Tools Help
GD:ngegin véGo vG) RS~ & ~ ﬁ * 9% Eookmarksw gllhlocked ":}‘ Check » % Autolink = Fl¥2 @SettinQSv
W |gg = «[{éxm... |{é><|=1LE...|§><ML... |§><ML... [{éxt=1LE...|{é><ML... l@x x[ [

| - B ds v |i2r Page - (0 Tools - o

Logout Preferences Help

Search | Current folder v| f0r| |@

Current User: SCOTT
Current Folder: Root = home = SCOTT = diff

File : xmIiSchemaDiff.E999.xml

-=xd:xdiff xsischemalocation="http:/xmins.oracle.com/xdb/xdiff.xsd hitp./ixmins.oracle.com/xdb/xdiff. xsd"=
=7oracle-xmldiffoperations-in-docorder="true” output-model="snapshot” diff-algorithm="global"?=

-=xdiinser-node-before xd:node-type="comment"xd:xpath="lcomment{}[1]"=
-=xd:content=

=<l— pu

hasel for the XML DB in-place schems evolution demo —%
=hd:content=
=hd:insert-node-before=
—=dinsent-node-before xd:node-type="comment"xdxpath="'comment{)[1]"=
-=xd:content=
<l— nd "
=fd:content=
=fdinsert-node-before=

=xd:delete-node xd:node-type="comment xd:xpath="lcomment{}[1]"/=

-=xd:append-node xd:node-type="element™xd:parent-xpath="Ixs:schema[1)/xs:simpleType[6]/xs:restriction[1]"=
-=xd:content=
=x5:enumeration valug="E999">=
=hd:content=
=fxd:append-node=
=hidxdiff=

Dane

% Local intranet o100 v

The XMLDIff output shows that differences between the two XML Schemas

e Two comments have been inserted before first comment.
e The first comment in the original document has been deleted.
[ ]

A new enumeration element has been added to the element node identified by the path
/xs:schema[1]/xs:simpleType[6] /xs:testriction[1]
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2.4 Add Cost-Center E999

This step shows how to use the XMLDIiff document to evolve the XML schema so that an instance
document for CostCenter E999 can be stored in table PURCHASEORDER. Click the icon to launch
the XML DB demonstration framework and run the SQL script.

[CommandfOutpuf

set echo on
set timing on
set long 1000000 pages O

select count (*)
from PURCHASEORDER
/

COUNT (*)
10000

Result : 1 Rows Selected.

Elspsed Time : 703 milliseccnds.
ommand|0utpu]

insert intoc PURCHASEORDER
values
{
xdburitype (' /publishedContent/advancedFeatures/sanplelML/purchaselrder .E3533 xml ') .getXML ()
3
r

DRA-19202 : Error occurred in XML processing
DRA-14400 : inserted partition key does not map to any partition
ORA-06512 : at "XDBPM.XDB_DEMD_HELPER 11100", line 31

DRA-06512 : at line 1

Elspsed Time : 47 milliseconds.

e The first statement shows that table PURCHASEORDER currently contains 10,000

documents.

o The second statement shows that an instance document where element CostCenter contains
the value E999 cannot be inserted into table PURCHASEORDER. The insert fails since the
value E999 does not map to any of the available partitions.

ommand|Output]
begin
dbms_xmlachema.inPlaceEvolve
{
'http://localhost:80/home/SCOTT/poSource/xsd/purchaseOrder xsd',
xdburitype (' /home/SCOTT/di f £/xmlSchemali £f E999 . :xml ') . getiML ()
A
end;

s

PL/S0L procedure successfully completed.
Elapsed Time : 437 milliseconds.

[Commandfoutpuf

select count(*)
from PURCHASEORDER

COUNT (*)

10000

Result : 1 Rows Selected.
ZlEEsad Time - 438 millis nds

e The third statement evolves the XML Schema using the contents of the XMLDiff document.
Procedure inPlaceEvolve in package DBMS_XMLSCHEMA is used to modify the registered
version of the XML Schema. Even though table PURCHASEORDER contains 10,000 rows
the operation takes less in less than 0.5 seconds, since no data migration is required.
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e The fourth statement shows that after the XML Schema evolution is complete table
PURCHASEORDER still contains 10,000 rows.

[Command|Outpuf

ALTER TABLE PURCHASEORDER
ADD PARTITION PD4&
VALUES ('ES933')
/

Table altered.

Elzpsed Time : 34 milliseconds.

[Command[Outpul

select TABLE NAME, PARTITION_ NAME
from USER_TAE_PARTITIONS

/

TABELE_NAME FARTITION NAME

ACTION_IABLE FO1

LINEITEM TABLE |FO1

FURCHASECRDER |FO1

FURCHASECRDER |P02

ACTION_TABLE P02

LINEITEM TABLE |F02

PURCHASECRDER |E03

ACTION _TAEBLE FO3

LINEITEM TABLE |F0O3

FURCHASECRDER |F04

ACTION_IRBLE FO04

LINEITEM TABLE P04

Result : 12 Rows Selected.

Elspsed Time : 15 milliseconds.

e The fifth statement adds a new partition to table PURCHASEORDER that will manage
instance documents where element CostCenter contains the value E999.

e The sixth statement shows that additional partitions have been added the new partition to
table PURCHASEORDER automatically added new partitions to the nested tables
LINEITEM_TABLE and ACTION_TABLE.

[Command[Outpuf

insert into PURCHASEDRDER
values
{
xdburitype (' /publishedContent/advancedFeaturas/sanple}ML/purchaseDrder E999 xml’) .getXML ()
)
/

1 row Inserted.
Elapsed Time : 156 milliseconds.

[Command]0 ]

select count (%)
from PURCHASEORDER
/

COUNT (*)
10001

Result : 1 Rows Selected.

Elapsed Time : 453 milliseconds.

e The seventh statement shows that the instance document containing CostCenter E999 can be
inserted into table PURCHASEORDER without an errors being raised.

e The final statement shows that after the insert completes table PURCHASEORDER contains
10,001 rows.
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3.1 Revised Purchase Order Documents

Adding a new value for an enumeration is a very simple change. It does not require any changes to the
types and tables generated when the original XML Schema was registered with the database. This step
shows that in-place evolution can be used to make more complex changes to the XML Schema which
do require modifications to the underlying types and tables, as long as the changes are additive in

nature.

This step uses X-Files application to open a folder containing set of four instance documents that do
not conform to the current version of the PurchaseOrder XML Schema. Click the icon to launch the
X-Files application and view the contents of the folder. Click any of the documents to view its content
in the source code viewer.

s: sampleXML - Windows Internet Explorer

File Edit Wiew Favorites Tools Help

Google |G~ viemog RS~ @ - B~ 1% Bookmarkse Eh1blocked %% Check v ' Adtolink ~ | Send tor () settings~

* &[]«

|| hittpijjlocalhost fsysiserviets ¥FILES|FolderPracessorPxmidoc={publishedContent fadvancedFeatures/samplsshL éccsldoc=/XFILES sl FolderBraowser. xslalistDir=trusieor | +2| X | |Force text file to open inbrawser | 2 |+

& i@ﬁearm |@><MLH. ‘gxm...‘@xwm |g><ML... ‘@XFIL...‘@XMLM |@><F1L...‘;éxmL...i@xcmm |gxm..."@xm x I |7i - B - & - [Sheage - & Tooks - b

Search | Current folder _\:ifor | |(Go) Current User: SCOTT

Current Folder: Root > publishedContent > advancedFeatures = sampleXML
Browse Files : sampleXML

Logout Preferences Help

Selectand ... 7 _ __________ 3 @

Select All | Select None

Select Name ~ Actions Status  Size Owner Last Modified Description

=l '@ dateFulfilledAttribute. xml 1526 SYSTEM 03 Oct 2007 05:00
Ll '@ longDescription xml 5638 SYSTEM 03 Oct 2007 05:00
¥ -@ purchaseOrder E999 xml 1398 SYSTEM 03 Oct 2007 05:00
O '@ structuredAddress xml 1619 SYSTEM 03 Oct 2007 05:00
¥ '@ unitElement . xm| 1504 SYSTEM 03 Oct 2007 05:00
Logout Preferences Help
Copyright ® 2007 Oracle Corporation. Al rights reserved. I Wiew XML ) ( Wiew HSL )
%J Lacal intranet #100% -

e Element PurchaseOrder in document dateFulfilled Attribute.xml contains attribute
DateFulfilled and element Notes element. The current version of the XMI. Schema does not
permit these nodes to appear as children on element PurchaseOrder.

e Flements Special Instructions and Description in document longDescription.xml contain far
more text that is permitted by the current version of the XML Schema.

e Flement Shippinglnstructions in structuredAddress.xml contains element newAddress with

child elements StreetLinel, City, State, ZipCode and Country. The current version of the
XML Schema only allows elements name, telephone and address to appear as children on
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element Shippinglnstructions. Element address is defined as type string, so it is not permitted
to contain child elements.

e Element Lineltem in unitElement.xml contains element Unit. The current version of the XML
schema only allows elements Part and Quantity to appear as children of element Lineltem.

3.2 Load Revised PurchaseOrders

This step attempts to load the four new PurchaseOrder documents into table PURCHASEORDER.
Click the icon to launch the XML DB demonstration framework and run the SQL script.

[Command[Ouinu

set echo on

select count (*)
from PURCHASEORDER
/

COUNT (*)
10001
Result : 1 Rows Selected.

[Command[outouf

insert into PURCHASECORDER values { xdburitype('/publishedContent/advancedFeatures/sanpleXML/dateFulfilledAttribute.ml') . getiMdL())

ORA-13202 : Error occurred in XML processing
ORA-30937 : No schema definition for 'DateFulfilled’ (namespace '##local') in parent '/PurchaseDrder’
ORA-06512 : at "HOBPM. XDB DEMO HELPER 11100", line 31

ORA-06512 : at line 1

ommand[Output]

insert into PURCHASEORDER values { xdburitype('/publishedContent/advancedFeatures/sampleXML/unitElement sml') getHML())

ORA-19202 : Error occurred in XML processing
ORA-30937 : No schema definition for 'Unit’ {namespace '##local’) in parent '/PurchaseDrder/Lineltems/Lineltem(1]’
ORA-06512 : at "XDBPM.XDB_DEMD_HELPER_11100", line 31

ORR-06512 : at line 1

[Command[Outpuf

insert into PURCHASEORDER values ( xdburitype (' /publishedContent/advancedFeatures/sampleXML/longDescription.zml’) . getlML())

ORA-19202 : Error occurred in XML processing
ORA-30951 : Element or attribute at X¥path /PurchaseDrder/Speciallnstructions exceeds maximum length

ORA-06512 - at "XDBPM.XDB_DEMD HELPER_11100", line 31
ORR-D6512 : at line 1

[CommandfQutouf

insert into PURCHASEORDER values { xdburitype('/publishedContent/advancedFeatures/sampleXML/structuradiddress.xml’) .getiL(})

ORA-19202 : Error occurred in XML processing
ORA-30937 : No schema definition for 'newAddress’ (namespace '##local’) in parent '/PurchaseDrder/ShippingInstructions’
ORA-06512 : at "XDBPM.XDB_DEMD_HELPER_11100", line 31

ORA-DE512 : at lime 1

[Cammandfoutpuf

select count(*)
from PURCHASEORDER

COUNT (#)

10001

Result : 1 Rows Selected.

e All of the documents fail to load since they do not conform to the current version of the
PurchaseOrder XML Schema.

Oracle XML DB 11gR1 Advanced Features

Mark D Drake Page 28 Tuesday, October 09, 2007



3.3 Diff XML Schemas

The document /publishedContent/advancedFeatures/xsd/PurchaseOrder.v2.xsd contains an version
of the XML Schema that includes the changes required to support all of the new PurchaseOrder
documents. This step shows how to use XMLDIff to generate the document required to perform an
in-place evolution of the PurchaseOrder XML Schema. Click the icon to launch the XML DB
demonstration framework and run the SQL script.

[CommandfOutpul

set echo on
begin
if (dbms_xdb.existsRescurce('/home/SCOTT/diff/xmlSchemaDiff.v2.2xml')) then
dbms_xdb.deleteResource (' /home/SCOTT/diff/imlSchemaliff. v2 sml'}) 7
end if;
end;

/
PL/S0OL procedure successfully completed.

[CommandjOutpul

declare
res boolean;
diffxml xmltype;
begin

select xmldiff
{
xdbUriType (' /publishedContent/advancedFeatures/xsd/purchasedrder E333 .xad’) .getiML({) ,
*xdbUriType (' /publishedContent/advancedFeaturas/xsd/purchaselrder . v2 . xsd') . getdML ()
1}
into diffaml
from dual;

res := dbms_xdb.createResource (' /home/SCOTT/diff/xmlSchemaDiff.v2.xml'  diffaml) ;
commit;

end;

/

PL/SQL procedure successfully completed.

e 'The document /publishedContent/advancedFeatures/xsd/PurchaseOrder.E999.xsd is the
current version XML Schema

e 'The document /publishedContent/advancedFeatures/xsd/PurchaseOrder.v2.xsd is the new
version of the XML Schema.

e The result of running XMLDIff on the two XML Schemas an XML document. In the result of
XMLDIff is stored as /home/SCOTT/diff/xmlSchemaDiff.v2.xml

3.4 View Differences

This step uses the source code viewer component of the X-Files application view the document
generated by the XMLDiff process. Click the icon to launch the XML DB Source Code Viewer and
display the contents of the file.
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EEX

|| httpflocalhost{FILES [SourceWiewerfindes, htmiFsourceFile=jhomel SCOTTdff fxmiSchemaDiff.ve.xml | Force text file to open inbrowser || 2 =
File Edt Wiew Faworites Tools  Help
Google |G~ viGog) RS+ @ ~ B v % Bookmarks~ & 1blocked | U Check = 'y Autolink - | s Send tow () settings =
« féXMLm|§XFILm‘@XMLM|@XMLM|EXFILM‘@XML... @XFIL...|@><ML...‘@><CMM‘@XMLM|@XCM‘..|@XMLMI?x---x I | | o Bl = v [ Pags - 0 Took -

£

Looout Frefersnces Help

Search | Current folder % for | | (Go) Current User: SCOTT

Current Folder: Root = home = SCOTT = diff

File : xmISchemaDiff.v2.xml

-=<xdxdiff xsi:schemaLocation="http://xmins.oracle. iff.xsd .oracle. xsd'=
=7aracle-xmidiffoperations-in-docorder="true” output-model="snapshet” diff-algorithm="global"?=
-=xd:insert-node-before xd:node-type="comment xd:xpath="'comment()[1]">
-<xd:content=
E
<hd:content=
<hdinsert-node-before=
-=xd:insert-node-before xd:-node-type="comment xd xpath="'comment{)[1]"=
-=xd:content=
<l- 2dd
<hd:content=
=hdinsert-node-before=
<xd:delete-node xd:node-type="comment xd:xpath="icomment()[1]"/>
<xd delete-node xd node-typ: -omment xd-xpath="lcomment()[2]"/=
-=xd:append-node xd:node-type="element xd:parent-xpath="/ 1 (Type[1 1=
-<xd:content=
=xs element name="Notes type="xs:string"xdb:SCL Type="CLOB"'minOccurs="0"/>
=/xd:content=
=/xd:append-node=
-=xd:append-node xd:node-type="element xd:parent-xpath="Ixs:schema[1}/xs:complexType[1] =
-<xd:content=
=xs:aftribute name="DateFulfilledtype="xs:dateTime"use="optional xdb:SQLType="TIMESTAMP WITH TIME ZONE />
<lxd:content=
<hd:append-node=
-=xd:append-node xd:node-type="element xd parent-xpath="/ 1 Typel. 1=
-=xd-content=
<xs:element name="Unittype="UnitType"minQOccurs="0"/>
<lxd:content=
<kd:append-node>
-=xd:append-node xd:node-type="element xd:parent-xpath="Ixs:schema[1]/xs:complexType[4])/xs:simpleContent[1]/xs:extension[1]"=
-<xd:content=
=xs atfribute name="Packaging type="PackagingType use="optional />
=/xd:content=
=/xd:append-node=
-=xd:insert-node-before xd:node-type="element xd:xpath="/xs:schema[1]ixs:complexType[7]/xs:sequence[1]ixs:element[3] =
-<xd:content=
=xz element name="newAddresstype="DetailedAddressType 'minCccurs="0"xdb SQLName="DETAILED_ADDRESS"/>
<lxd:content=
=hdinsert-node-before=
-=xd:update-node xd:node-type="attribute"xd parent-xpath="1 1 Type[8]ixs:re 1)/xs:maxLength[1]xd:attr-local="value™>
<xd:content-4000<ixd:content=
<hd:update-node=
_<xd:update-node xd:node-type="attribute"xd parent-xpath="1 1 Type[1 riction[1 ength[1]"xd ati-local="value">
<xd:content-4000<ixd:content=
<hd:update-node=
-=<xd:update-node xd:node-type="attribute"xd:parent-xpath="1 1 i Type[1 riction[1 ength[1]"xd:attr-local="value">
=xd content=256</xd content=
=/xd:update-node=
-=xd:append-node xd:node-type="element xd:parent-xpath="Ixs:schema[1]">
-<xd:content=
-=xs:simpleType nam
-<xs:restriction bas

=lxs:restriction>
=fxs:simpleType=
=ixd:content=
=fd:append-node=
-=xd:append-node xd.node-type="element xd parent-xpath="Ixs:schema[1] =
-=xd:content=

-=xg_resfriction base="xs:string™>
<xs:enumeration valu nap Case’/=
<xs:enumeration valu eep Case’/=
<hs:restriction=
<hs:simpleType=
<lxd:content=
<hd:append-node=
-=xd:append-node xd.node-type="element xd parent-xpath="Ixs:schema[1] =
-=xd:content=
-=xs:complexType name="DetailedAddressType xdb: SQLType="ADDRESS_T"=
<xssequences
+=x5:element name="StreetLine1™>
+=xs:element name="Streetline2"minOccurs="0">
+=xg:element name="City">
+<xs:choice=
+<=xs:element name="Country"=
=[xs.sequence>
=/xs:.complexType=
=xd:content=
=/xd:append-node=
=hxdxdiff>

v

&J Local intranet 10w v
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The differences between the current and new version of the XML schema are as follows

The comments have been replaced
An element called notes has been added to the first complexType (PurchaseOrderType)

An attribute called DateFulfilled has been added to the first complexType
(PurchaseOrderType)

An element called Unit has been added to the third complexType (LineltemType)
An attribute called Packaging has been added to the fourth complexType (PartType).

A new element has called newAddress has been added to the seventh complexType
(ShippinglnstructionsType). Element newAddress is based on complexType
DetailedAddressType.

The maxLength attribute of the eighth simpleType (SpeciallnstructionsType) has been
changed to 4000 characters.

The maxLength attribute of the twelfth simpleType (CommentsType) has been increased to
4000 characters.

The maxLength attribute of the fourteenth simpleType (DescriptionType) has been increased
to 256 characters.

ComplexType DetailedAddressType has been added to the XML Schema.

This set of modifications shows the type of changes that can be managed with in-place schema
evolution.
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3.5 Evolve XML Schema

This step shows how to use the XMLDIiff document to evolve the XML schema so the new
PurchaseOrder documents can be stored in table PURCHASEORDER. Click the icon to launch the

XML DB demonstration framework and run the SQL script.

[CommandfQutouf

set echo on
set timing on
set long 1000000 pages O

select count(*)
from PURCHASEORDER
/
COUNT (*)
10001
Result : 1 Rows Selected.
Elapsed Time : €87 milliseconds.

ommeand|Outpuf]
begin

dbms_mlschema. inPlaceEvolve
{
'http://localhost:80/home/SCOTT/poSource/xsd/purchaselrder xad’ ,
xdburitype (' /home/SCOTT/di Ff/xmlSchemali Ff v2 3xml') . getXML ()

yi
end;
/
PL/S0L procedure successfully completed.
Elepsed Time : 2562 milliseconds.

[Eammand]uipul

select count(*)
from PURCHASEORDER

COUNT (*+)
10001

Result : 1 Rows Selected.

Elapsed Time : 453 milliseconds._

e With 10,001 rows loaded into the PurchaseOrder table the in-place evolution takes 2.5
seconds to run. The time taken is related purely to the complexity of the changes being made.
Since no data migration takes place the time taken is not proportional to the amount of data

being managed.

Oracle XML DB 11gR1 Advanced Features

Mark D Drake Page 32 Tuesday, October 09, 2007



3.6 Load Revised

PurchaseOrders

This step show that once the in-place evolution is completed the four new PurchaseOrder documents
can be successfully loaded into table PURCHASEORDER. Click the icon to launch the XML DB

demonstration framework and run the SQL script

Command]Outpu]

set echo on

select count (*}
Erom PURCHASEDRDER
s

COUNT (*)
10001

Result : 1 Rows Selected.

i
a

ommand|Q

insert into PURCHASEORDER values

.4
o
o
)
o
&
I
i

1

CommandlOutp

insert into PURCHASEORDER values

1 row Inserted.

CommandlOutp

insert into PURCHASEORDER values

]

.4
o
o
)
o
&
I
i

1

Command|Outp

insert into PURCHASEORDER values

1 row Inserted.

Command|Outp

select count(*)
from PURCHASEORDER
/

i

COUNT (*)
10005

Result : 1 Rows Selected.

{ xdburitype (' /publishedContent/advancedFeatures/sanpleXML/dateFulfilledAttribute. ool ') .getdML () )

{ wdburitype (' /publishedContent/advancedFeatures/sanpleXML/unitElement . ml ') . getXML())

{ wdburitype (' /publishedContent/advancedFeatures/sanpleXML/longDescription.sml') .gebiML{})

{ wdburitype (' /publishedContent/advancedFeatures/sanpleXML/structuredAddress.ynl') .getXML () )

Once the XML Schema evolution process is completed the documents can be successfully

loaded into the table.
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