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Lesson 1: Using Oracle XML DB to Store, Query, and Access XML
and Relational Data

Purpose

This tutorial shows you how to store, query, and access XML and relational data in Oracle XML DB.
Time to Complete

Approximately 40 minutes.

Topics

This tutorial covers the following topics:

Overview

Prerequisites
Reviewing the XML Schema in Enterprise Manager

(3

B 8

Reviewing the XML Schema in JDeveloper

5]

Improving Performance of XQuery Expressions through Index Creation

Using XMLType Views with XQuery

B B8 B

Using Relational Views over Binary XML Table

Summary

%]

Overview

Since Oracle 9i Database Release 2, Oracle XML DB has been seamlessly integrated with the Oracle database to provide high-
performance database-native storage, retrieval, and management of XML data. With the new Oracle Database 11g release,
Oracle XML DB is taking another leap ahead with a rich set of new capabilities to simplify DBAs' tasks in managing XML data
while further empowering XML and SOA application developers. Oracle XML DB now supports multiple database-native XML
storage models and XML indexing schemes, SQL/XML standard operations, W3C standard XQuery data model and
XQuery/XPath languages, database-native web services, high performance XML publishing, XML DB repository, and versioning
and access control. This tutorial covers these topics along with key new features for using Oracle XML DB to store, query,
transform, and access XML and relational data.

Binary XML Storage Model:

Binary XML is a new storage model for abstract data type XML Type, joining the existing native storage models of structured
(object-relational) and unstructured (CLOB) storage. Binary XML storage provides more efficient database storage, updating,
indexing, and fragment extraction than unstructured storage. It can provide better query performance than unstructured storage-
it does not suffer from the XML parsing bottleneck (it is a post-parse persistence model). Like structured storage, binary XML
storage is aware of XML Schema data types and can take advantage of native database data types. Like unstructured storage,
no data conversion is needed during database insertion or retrieval. Like structured storage, binary XML storage allows for
piecewise updates. Because binary XML data can also be used outside the database, it can serve as an efficient XML exchange
medium, and you can offload work from the database to increase overall performance in many cases. Like unstructured storage,
binary XML data is kept in document order. Like structured storage, data and metadata can, using binary storage, be separated
at the database level, for efficiency. Like unstructured storage, however, binary storage allows for intermingled data and
metadata, which lets instance structures vary. Binary XML storage allows for very complex and variable data, which in the
structured-storage model could necessitate using many database tables and joins. Unlike the other XML Type storage models,
you can use binary storage for XML schema-based data even if the XML schema is not known beforehand, and you can store
multiple XML schemas in the same table and query across common elements.



XMLIndex Indexing for Binary XML and Unstructured XML Storage Models:

B-Tree indexes can be used advantageously with structured storage. They provide sharp focus by targeting the underlying
objects directly. They are generally ineffective, however, in addressing the detailed structure (elements and attributes) of an
XML document stored in a binary XML or a CLOB instance. That is the special domain of XMLIndex: binary XML and
unstructured storage models. Unlike a B-Tree index, which you define for a specific column that represents an individual XML
element or attribute, an XMLIndex index is very general: indexing with XMLIndex applies to all possible XPath expressions for
your XML data.An XxMLIndex index presents the following advantages over other indexing methods:

e An XMLIndex index can be used for SQL/XML functions XMLExists (), XMLTable (), and XMLQuery (), and itis
effective in any part of a query; it is not limited to use in a WHERE clause. This is not the case for any of the other kinds
of indexes you might use with XML data.

e  XMLIndex can thus speed access to SELECT list data and FROM list data, making it useful for XML fragment extraction,
in particular. Function-based indexes and CTXXPath indexes

e  You need no prior knowledge of the XPath expressions that will be used in queries. XMLIndex is completely general.
This is not the case for function-based indexes.

e You can use an XMLIndex index with either XML schema-based or non-schema-based data. It can be used with binary
XML and unstructured storage models. B-Tree indexing is appropriate only for schema-based data stored object-
relationally (structured storage); it is ineffective for XML schema-based data stored in a binary XML or a CLOB instance.

e You can use an XMLIndex index for searches with XPath expressions that target collections, that is, nodes that occur
multiple times within a document. This is not the case for functional indexes.

Oracle Database-Native XQuery:

Since XQuery is now a W3C standard, the IT community has started adopting the business uses of XML and XQuery. As the
innovation leader in commercial database technology, Oracle Database 11g provides a full-featured native XQuery engine
integrated with the traditional Oracle database server.On the SQL side, the SQL/XML standard has defined a way to
encapsulate XML in SQL and to integrate the querying of XML using XQuery. This is being accomplished by introducing new
SQL functions: XMLQuery, XMLTable, XMLExists, and XMLCast , which operate on XML and SQL values using XQuery.
Oracle Database 11g enables XQuery support in the database server through these SQL standard functions. A new XQUERY
command has also been implemented in SQL*Plus to allow users to enter XQuery expressions on the command line. With
standards-based implementation of XQuery in Oracle Database 11g, application developers can use their favorite APIs (e.g.,
JDBC, ODP.NET, and web service) to access Oracle Database XQuery capabilities.

Benefits of Oracle XQuery:

Using SQL/XML XQuery functions along with indexing schemes for structured, unstructured, and binary XML storage models,
XML DB can perform uniform XML queries across different storage models with orders of magnitude performance improvement
over DOM-based functional evaluation of XML queries. Furthermore, XML queries can be seamlessly merged with SQL
relational queries to handle all query scenarios. Finally, the XML query capabilities of Oracle XML DB are built on the solid
foundation of industry's best relational database that is highly reliable, available, scalable, and secure. In short, the XML DB
query capabilities in Oracle Database 11g provide the most comprehensive and efficient functionality for versatile, scalable,
concurrent, and high performance XML applications.



Prerequisites
Before you perform this tutorial, you should first complete the following steps:

Check your Oracle Database 11g installation and make sure the OE, HR users are unlocked.
Check your Oracle SQL Developer (version 1.5.1) installation

Check your Oracle JDeveloper 10.1.3 installation

Check the files in your working directory (/HOL/xmldb_1/files)

PoN



Reviewing the XML Schema in Enterprise Manager

An XML Schema has been supplied as part of the OE Schema in the Sample Schema that is provided with Oracle Database
11g. In this section, you will review its contents using Enterprise Manager. Perform the following steps:

1. Open your browser and enter the following URL:
https://localhost:1158/em
Enter the following details, and accept the default value for Connect As.

User Name: system
Password: oracle

Then, click Login.

ORACLE Enterprise Manager 11¢ Help
Datahase Control

Login to Database:orcl

+ Llser Mame Isystem

+ Pagsword &

Connect As Mormal j

Login E
Copyright & 1996, 2007, Cracle. All rights reserved.

Cracle, JD Edwards, PeopleSoft, and Retek are registered trademarks of Cracle Corporation and'or its affiliates. Cther rames may b=
Urauthorized acceas is stricty prohibited.




2. Oracle Enterprise Manager 11g Database Control window is displayed. Click the Schema tab.

Preference

ORACLE Enterprise Manager 11¢ Setup
Datahase Control

Logged in As SYSTEM

Database Instance: orcl

Home { Performance Avaikbility Sarver Sa:herg Data

L

Latest Data Collected From Target Mar 9, 2007 7:48:17 AM EST [ Refrash :|

View Daml Automatically (B0 sec) |

3. Under XML Database, select the Configuration link.



ORACLE Enterprise Manager 1g Satup  Preferences Help  Logout
Datahase Control

Logged in As SYSTEM
Database Instance: orcl

Horme Perfarmance A il ability Server J schema l Daka Movement Sofbware and Supp
Database Dbjects Programs
Tahle=s Packages
Indexes Package Bodies
Wigws Procedures
Sy MIONYTS Functions
Sequences Triggers
Database Links lava Classes

Direckory Obijecks
Feorganize objects

Change Management

Dictionaty Baselings
Dictionary Comparisons

Resources h
Arcess Conkrol Lisks
#ML Schemas
#MLTvpe Tahles

AMLTvpe Views
ML Indexes

“ML Repository Events

Java Sources

Materialized Yiews
Materialized views
Materialized Yiew Logs

Refresh Groups
Dimensions

Workspace Manager
Wiorkspaces

User Defined Types

array Types
Obiject Tvpes
Tahle Tyvpes

Text Manager
Text Indexes



4. Enter 2100 for FTP Port and 8080 for HTTP port. Then, click OK.

Database Instance: orcl = Logged in As SYSTEM

XDB Configuration

| Cancel :| DK]

The configuration parameters listed hers are from the XML Database Resource fxdbConfig xml for configuring
the Cracle XML DE protocol server.

& TIP * incicates parameters that nesd a database restart for the changes to take effect.

Common Parameters for FTP, HTTP, and WebDAY Protocols

Session + |gn Call Timeout =
Pool Size (seconds)
Mumbser of sessiors in pod
Session = Default Lock = |3g
Timeout Timeout
(seconds) (seconds)

FTP Protocol Parameters

Session Timeout FTF |=1o0

(seconds) Port

[+]

Bt

L¢]




Maximum

Request Body
Size (MB)

HTTF Fort

HTTPS Port

1907. 3486328125
Data beyond this size is ignored

2080

{ Welcome File List )

MNFS Protocol Parameters

Enahble :|

MFS Port III

Related Links
Mime Mappings

Language, Encoding and Character Set Mappings

[2]

(seconds)

Maximum |-| &0
Header Size
(KB)

HTTP |mp
Frotocol

HTTPS I
Frotocol

i,

Cancel :| @
3

[4]



5. Your configuration has been set. Click Database.

(]
ORACLE Enterprise Manager 11g Selup Prefersnces  Help  Loocout
Database Control Databas
Database Instance: orcl = Logged in As SYSTEM y
0 ! &
(i) Confirmation
XDE Configuration has besn modified successfully
XDB Configuration -
[ Cancel ) [ OK )
The configuration parameters listed here are from the XML Database Resource fxdbConfig.xml for configuring
the Cracle XML DB protocol server.
& TIP * inclicates parameters that nesd a database restart for the changes to take effect.
Common Parameters for FTP, HTTP, and WebDAY Protocols
Sassion = |gp Call Timeout =
Pool Size [seconds)
Mumbsr of sessions in pod
Session « Default Lock + |95
Timeout Timeout
(seconds) (seconds) |
hd
[<] |

6. Go to Schema > XML Database, and select the Resources link.

= Enterprise Manager 11g Gelup Prefersmces Help  Loaout
ontrol Database

Logged in As SYSTEM
1stance: orcl

{ Performance Availbility Server Schema Data Movement Software and Support

K

Latest Data Collcted From Target Feb 19, 2007 10:22:17 AMEST ( Refrach ) View Data

| Automatically (8D sec) |



Database Instance: orcl

ORACLE Enterprise Manager 11g
Database Control

Cetup  Preferences Help  Logout

Logged in &s SYSTEM

Horme Petformance S ailahility SEFvEr J schema
Database Objects Programs
Tables Packages
Indexes Package Bodies
Wigws Procedures
Sy MONYTS Functions
Seguences Triggers
Database Links lava Classes

Direckory Objects
Reorganize Dbjecks

Change Management

Dictionaty Baselines
Dictionary Comparisons

XML Database
Zonfiguration

Resources’
Bocess CDI%CJ Lists

#ML Schemas

HMLTwpe Tables
AMLTYpe Views
EML Indexes

YRl D ammcibaen Fuoanke

Java Sources

Materialized Views
Materialized Yiews
Materialized Yiew Logs

Refresh Groups
Dimensions

Workspace Manager
Wiorkspares

10

Sofbware and Suppork

[ Dakta Moverment

User Defined Types

array Tvpes
Dbjeck Types
Table Tvpes

Text Manager
Text Indexes



7. All the resources are displayed. Expand home.

ORACLE Enterprise Manager 11g Setup Preferences Help Logout
Database Control Database

Database Instance: orcl =
XML Database Resources

Logged in As S¥STEM

| Wiew Flat List |

#ML Database Resource Mame | | | Go ]I
Only those XML Databases Resources For which the logged in user has permission will be shown, | Create :I
| Edit )| View || Delete )
Select Name Owner Created Last Modified
¥/
® b COLAP HDS S5 Oick 15, 2007 Oick 15, 2007
10:43:52 AM COT 10:43:52 AM COT
{:} P home ) Aug 27, 2008 Aug 25, 2008 4:26:55
% 11:04:51 PM DT &M COT
O b images Y5 Cick 15, 2007 Cick 15, 2007

11:24:16 AM CDT 11:31:14 AM DT

11



8. Expand OE - PurchaseOrders - 2002 - Apr to show the list of XML documents. Click on the first XML document in the list.

Select Name

O 00 000|C|I0®

v/

owner

P OLAR XDS SYS
horme SYS
Y

VoE OE
¥ FPurchaseCrders CE

¥ 2002 OE
Vo OF

AMCEWE] 71P |
AMCEWEN-2002100912333627 1PDT #ml  1CE
EABEL-20021009153336251P0T . xml OE

12

Created Last Modified

Oct 15, 2007 10:48:52 AM CDT Oct 15, 2007 10:48:52 AM COT
&ug 27, 2008 11:04:51 PM CDT Aug 28, 2008 4:26:55 AM CDT

Aug 27, 2008 11:04:51 PM CDT Aug 27, 2003 11:04:55 PM CDT
&ug 27, 2008 11:04:53 PM CDT Aug 27, 2008 11:05:01 PM CDT
Aug 27, 2008 11:05:01 PM CDT Aug 27, 2003 11:05:01 PM CDT
&ug 27, 2008 11:05:01 PM CDT Aug 27, 2008 11:05:02 PM COT
Aug 27, 2008 11.05:02 PM CDT Aug 27, 2008 11:05:02 PM COT
Aug 27, 2008 11:05:02 PM CDT Aug 27, 2003 11:05:02 PM CDT
Aug 27, 2008 11.05:02 PM CDT Aug 27, 2008 11:05:02 PM COT



9. General information about the document is shown. To see the actual contents of the document, click Display Contents.

Preferences Help Logout

Database

ORACLE Enterprise Manager 11¢g

Database Control

Setup

Database Instance: orcl > XML Database Resources =

View XML Database Resource: AMCEWEN-20021009123336171PDT.xml
| Display Contents | | Display EventListeners ) | Edit ) | OK )

Logged in As S5

General

Path Marne

Display Marne

Charier
Creatar

Last Modifier
Created

Last Modified
Type
Content Type
Character Set
Languiage
Author
Camrment

Jhome,/0E,/PurchaseOrders
F2002/ Apr/ AMCEYWEN-
20021009123336171PDT.xml
AMCEWEN-
20021009123336171PDT.xml
OE

OE

OE

Aug 27,2008 11:05:02 PM CDT
Aug 27, 2008 11:05:02 PM CDT
XML Database Resource File
text/=ml

US-ASCII

en-uUs

13



10. The file contents are shown. Click Show formatted XML Content.

zPurchaseCrder xrnlns:xsi="http: feaes w3,org 2001 XMLScherna-instance”
®si:noMamespaceschemalocation="http: fflocalhost: 8080 sourcefschemas,/ poSource
FesdfpurchaseCrder, xsd" =

<Reference > AMCEWEN-2002100912233617 1P0T < fReference:

< AcCtions =

< AcCtion:=

<lser = KPARTMER < flzer =

< fAction =
Z fActions:
zReject/ =
<Requestor = Allan D, McEwen < fRequestar =
<|ser = AMCEWEMN < fLUzer =
<CostCenter =530« fCostCenter =
<ShippingInstructions:»

<namezAllan 0, McEwen < fhames
< address=Cracle Plaza

Tuwitn Dolphkin Cirive

Redwood Shores

Ch

Q4065

LSA < faddress=

14



11. Review the formatted XML document. When you are done, close the window.

%) Mozilla Firefox

| |_-L] https: f{localhost: 1158 emconsole/database)«db) % DEResour ce?target=cr datype=oracle_databasefotype=XDERE 7 7

)

This XML file does not appear to have any style information associated with it The document tree
1z shown below.

— <PurchaseOrder xsi:noNamespaceSchemal ocation="http /o calho st B080/ sourcefschemas
fpofourcefzedipurchase Order xed">
<Reference> AMWCEWEN-200210059123326171PDT</Reference=
— <Actions>
— <Action>
“User=EPARTHEE <User>
<fAction>
=fActions>
<Reject/>
<Requestor=4llan D. McEwen</Requestor=>
<User=AMCEWEN</User>
=CostCenter=330</CostCenter>
— <ShippingInstructions>
=name=>Allan D McEwen<mame=
— <address>
Oracle Flaza Twin Dolphin Dove Eedwood Shores CA 94065 TTEA
<faddress>
<telephone=&350 506 7700</telephone=
</ShippingInstructions>
EAT . N P B T .

Done ‘D

15



12. Click on Database

Selup Prelerences Help  Leogout

ORACLE Enterprise Manager 11¢
Database

Database Control

Database Instance: orcl = XML Database Resources = View XML Database Bggedinds SNETIE

Display Contents for XML Database Resource:
‘home/OE/Purc haseOrders/2002/Apry AMCEWEN-20021009123336171PDT.xmil

[ Feturn :|

EX

|e:F'u rchaseCrder xmins xsi="httpoAansnw w3.org2001XMLSchema-instance”

16
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13. Go to Schema > XML Database. Then, click XMLType Tables

W LE’ Enterprise Manager g Sshup Prefersnces  Help  Loooul
ase Control Database

Logged in As SYSTEM

ase Instance: orcl

lome Performance Availability Sarver Echema Data Movement Software and Suppo

h

Latest Data Collected From Target Feb 19, 2007 10:37:17 AMEST (‘Rafrach ) View Data

| Automatically (B0sec) v |

ORACLE Enterprise Manager 11g
Datahase Control

Database Instance: orcl

Setup  Preferences Help  Logout

Logged in As 55

Horne Performance Bl ability
Databhase Dbjects Programs
Tahles Packages
Indexes Package Bodiss
Wigs Procedures
SYNONY S Furckions
Sequences Triggers
Database Links Jawa Classas

Directory Ohiscks
Reorqanize Ohjecks

Change Management

Dictionary Baselines
Dictionary Comparisons

XML Database

Configuration
Resources

Access Conkrol Lisks
ML Schemas
BMLTwpe Tables

AMLTwpe Views
#ML Indexes

wML Repasitory Events

Java Sources

Materialized Views
Materialized Yiews
Materialized Yiew Logs

Refresh Grougs
Dimensions

Workspace Manager
Wiorkspares

17

Sofbware and Suppoark

Server j Schema l Diata Movement

User Defined Types

array Types
Object Tvpes
Table Types

Text Manager
Text Indexes



14. In the XMLType Tables search window, the Object Name displays SYSTEM. Delete SYSTEM, and click Go.

(o]
ORACLE Enterprise Manager 11g Sstup Prefsrsnces Help  Looout
Database Control Database
Database Instance: orcl = Logged in As SYSTEM
XMLType Tables
Search
sovens [T &
O bject Mame I p
o
-
[ Go)
By default, the search reluﬁrs all uppercase matches beginning with the string you entered. To run an exact or
case-sersitive mateh, double quaote the search string. You can use the wildcard symbal (%) in a double quoted siring.
| Create |
Select Owner Table Name XML Schema  Element Name  Storage Type
Mo search conducted

18



15. Click the table name PURCHASEORDER.

By default, the search returrs all uppercase malches bagnning with the string you entered. To run an exact or case-sersitivy

wildzard symbd (%) in a double quoted siring.

Sekection Mode | Single v

(Edit ) iew )( Delete ]Actbnsl Create Like j@
Select Owner /' |Table Name XML Schema
@ OE PURCHASEORDER http:fiocalhost 80B0Ysourcedsc hemas/poSourcexsd’purc hag
& XxDEBE Folderdz TAB hitpaixmins.oracke.comixdb XD BFolderListing.xsd 2
T XDE SERVLET htp:ifxmins.oack.comixdXDBEStandard. xsd
" xoB xDBFACL hitp:xmins.oracle.com/xdbiaclxsd
" xoB ¥DB3ALL MODEL hitp:xmins.oracle.com/xd/X0BSchema.xsd |
« XDE XDBEFAMY htp:iemins oracke.comixd XDBSchema.xsd
& XDBE XDEFAMNYATTR htpiemins oacke.comixd XDBSchema.xsd
& xDE AOEFATTREROLUF DEF  hitpafxmins.oracke.comixd’XDBESchema.xsd
& XxDB KOEFATTRGROUF REF  hitpfxmins.oracke.comixdXDBSchema.xsd
& XxDEBE XDEFATTRIBUTE htpixmins.oacke.comixdy XDESchema.xsd
T XDE XDEFCHOICE MODEL htpfxmins.cack.comixdy X DBSchema.xsd
" xoB *DBFCOMPLEX TYPE hitp:xmins.oraclke.com/xd’XDBESchema.xsd o

19



16. The table definition is displayed. Scroll down to see more information. Then, click OK.

ORACLE Enterprise Manager Mg
Database Control

Database Instance: orcdd = XMLType Tables =
View Table: OE.PURCHASEORDER

General
Marne
Schema
Tablespace
Organization
XML Type

Type XML Schema Based
Storage Type DBJECT-RELATIOMNAL

Constraints

Initially Check Referenced Referenced Table
Mame Type Table Columns Disabled Deferrable Deferred Yalidate RELY Condition Schema Table Columns
SYS_CO09610 UNIQUE 5%S_MCO0003400035% MO MO MO YES NO
SYS_C009611 UNIQUE 5YS_MNCO000130001 44 MO MO MO YES N
SYS_C009612 UNIQUE 5YS_NC_OIDE MO MO MO YES N
Indexes
Mumber of Indexes 3
Schema.Index Indexed Columns Column Position
OE. ACTION TABLE MEMEERS "¥MLDATA", " ACTIONS", " ACTION" 1
OE.LIMEITEM TAELE MEMEERS "¥MLDATA", "LINEITEMS", "LINEITEM" 1
OE.SYS CO09512 SYS_MC_OID§ 1
Storage
Tablespace
Mame USERS

Setup  Preferences

Help Logout

Database

Logaged in As SYSTEM

Actions | Create Like

v||GDJ | Edit || QK J

PURCHASEORDER

OE

USERS

Standard {Heap Organized)

Extent Management  Local
Segment Management  Automatic
Allocation Tvpe  SYSTEM

Logging  Yes
Space Usage
Free Space (PCTFREEN %) 10
Number of Transactions Buffer Pool
Initial 1 Buffer Pool DEFAULT
Maximum 255

20

24 Previous 1-3 of 3 Mext &
Referenced Cascade

on
Delete

MO
MO
MO



17. To log out of Oracle Enterprise Manager 11g, click Logout.

(o]
ORACLE Enterprise Manager 11g Betup Prefersmces  Halp  Looout
Datahase Control Database
Database Instance: orcl = Logged in As SYSTEM
“
XMLType Tables ~
Search
Schema ,,{f
Object Name ]
[ Go
By default, the search returrs all uppercase mate hes baginring with the siring you entered. To run an exact or case-sensitivy
wildeard symbal (%) in a double gquoted string.
Sekection Moce | Single |
(Edit ) View )| Delete ]Act'nnsl Create Like j@u
Select|Owner © (Table Name XML Schema
AT prifiocalhost: ource/schemas/poSourcefksd/purcha:
 oE FURCHASEORDER http:/flecalhcst: 80B0/S e'sch /poSourceixsd! h
olderdz TA prfxmins.oracke.com olderListing.xs
" xDB FolderdZ TAB http:/ixml e fxdbXDEFolderListing . xsd
SERY prfixmins.oracke.com n XS -
" xDB SERWLET http:/txml e fxdb/XDBStandard.xsd
-
Foa ] —
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Reviewing the XML Schema in JDeveloper
You need to perform the following tasks:

g Create a WebDAV Connection

£ Review the XML Schema

Create a WebDAV Connection

Before you access the XML Schema documents in XML DB, you need to create a WebDAV connection. Perform the following
steps:

1. Click on the JDeveloper icon on the desktop to start the application

(s

B

2. Click the Connections Navigator tab. In the Connections window, right-click WebDAV Server, and select New
WebDAV Connection...

.ﬁ.pplicatiuns Mavig... ]ﬁc::nnectinns | E]
X WY

ﬂl Connections

l—:l Application Server
{:l BAM Server
-] BPA Server
D Database

-] Integration Server
l:l Rule Engines
&[] UDDI Registry

------ 7] WebDav Server

ebD@Y Conneckion. ..

Mew. .. Ctrl-N

Import Conneckions. ..
S =Struckure | [=]
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3. The Create WebDav Connection window appears. Enter the following details, then click Test Connection.

URL location: localhost:8080/
Connection Name: WebDavConnection1
User Name: oe

Password: oe

Create WebDAY Connection

x]

Create Connection N
Enter URL location and optionally user name, —
passwiard and email address,

URL Locakion:
| hitkp:fflocalbost: 5030/ |

Connection Mame:
| WebDavZonneckionl |

Email Address For File Locking:

User Mame:

o |

Password;
[ |

| Test Conneckion Remember Passwaord

Skatus:

Testing connection through prowy server waw-prosxey, us,oracle, conm. ..
WebDdY is enabled for the Folder |

Found Oracle XML DE Oracle

Connection kest successhul -

Help Ik | | Cancel

4. The test connection status shows successful. Click OK.
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5. Expand WebDavConnection1 connection that you just created.

P.pplil:al:il:uns Mavig... lﬂﬂCDnnectiDns E]
X @7

ﬂﬂ Cannections
{_:l Application Server
-] BAM Server
-] BPA Server
l—:l Dakabase
l:l Inkegration Server
D Rule Engines
-7 UDDI Registry
Ell:l WebDAY Server
FI@ wiebDavConnection
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Review the XML Schema Now you can review the XML Schema . Perform the following steps:

1. Expand home - OE - PurchaseOrders - 2002 - Apr. In the list, right click the first document ,and select Open. This
opens the XML document.

.ﬁ.pplicatinns Mavigatar l@ﬂtannectinns MNawvigator

X By

I:l Database
(-] Intearation Server
I:l Rule Engines
-7 UDDI Registry
Elr_—l WebDAY Server
El@ WebDavConnectionl

=5 home
=50 CE
=i PurchaseCrders
=-f50 2002

EIE.] &pr
----- fl AMCEWEN-20021009123336171PDT. i
----- sl vy
----- fp] EABEL-200 Reformat
----- fl PTUCKER-
""" El PTLICKER- Make Ctri+ShiftFo
----- f] sBELL2o0 T
_____ El BELL-200 R.ebuild Alt+ShittkFa
..... El SKIMG-200 Compare Wwith ]
..... El SMCCAIM- Replace ‘With b
----- f] smccamy  webDay b
----- fgl WIONES-200ZTO09T 233383010 Sl

-] Aug

H-fo ] Der
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(2] AMCEWEN-2002100912333617 LPDT il (-

E]kPurchﬂseDrﬂﬂr ¥ulns:xsi="http: /v, w3, org /2001 ML Echena-instance”” ¥51i:nol{
<Reference-AMCENEN-2002100912333536171PDT= /Reference:-
=  <hctions:

= <hction:
<Uzer=KPARTHNER: /U=ser-
< /hction-

</Actions>-

“Reject />

“Regquestor>=4llan D. McEwen: /Requestor>-

<User=ANCEWEN: /User>

<CostCenter:-330< /CostCenter:-
[ «<ShippingInstructions:
<mame=4llan D, McEwens /name-
= <address>=0racle Plaza
Twin Dolphin Driwve
Redwood Zhores
Ch
94065
T34 faddress-

<telephonex&50 506 7700 /telephone:

< /ShippingInstructions:
<SpecialTnstructions:Ground-l /Special Instructionss-

E  <LineItems:
= “Lineltem Itenmfumber="1">
“Description:-3alesnan< Description-
<Part Id="37429155920" UnitPrice="39.95" (uantity="2"/=

| ]

Source |1|
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2. Scroll down in the Connections window, and right-click purchaseOrder.xsd. Then, select Open.

.ﬁ.pplicatiuns Mawvigakar ]QﬂCDnnectiDns Mavigakar E]
X WY

E SBELL-20021009123336331P0T.<ml -
E SKING-200210091 2333632 1P0T . xml

E SMICCAIN-20021009123336151P0T. <l
E SMICCAIN-2002100912333634 1P0T. <l

----- % purchaseorder, xsd

----- ] purchas
[+-f5] R55 Refarmat
G-y ] images validate XML
+- lap_dat
- figd olap_data_secu Make Ctrb+ Shitt-F9
-] OLAP_ADS . H
_ Rebuild Alt Shift-Fo
-] public . v
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3.  The XML Schema is shown in a graphical layout. Expand PurchaseOrder.

AMCEWEN-2002100912333617 1P0T, =ml I&purchase@rder.xsd

“schema:>

PurchaseOrder
type PurchaseOrderType

(=)

—|/ PurchaseOrderType

— LinettemsType h |

LineltemType s
& temtumber

PartType
Id
Clantity
@ UnitPrice

minLength |18
| maxLength | 30

ActionsType
—| RejectionType h -

Design | Source | 4 | ]
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4.

Expand Actions.

PurchaseOrder

E AMCEWEN-20021009123336171P0T. xml I&purchase@rder.xsd E]

(|

wgchema: |
PurchaseOrderType

Reference
type ReferenceType

Actions
type ActionsType

twpe PurchasedrderType

CostCenter
typ enterType

ShippingInstructions
type ShippinglnstructionsType

Specialinstructions
type SpeciallnstructionsType

Design lSl:nurl:e I 1 |

L
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5.Expand Action and you see that there are two type objects, User and Date.

[¢2] AMCEWEN-200210091 23336 17 1PDT, ml ]%purchase@rder.xsd l

[»LliCe)

<schema>

Reference

type ReferenceType

PurchaseOrder = Requestor
type Purc rderType type Reques

CostCenter

PurchaseOrder Type

ActionsType

Action S @

Design lSource I 1 |
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6. Now, go back to the XML Document to see the definition. Click the XML Document tab. Note that the Action object
contains a user type of KPARTNER.

AMCEWEN-ZDDEIDD?1233361?1P‘DT.me l%purchase@rder.xsd E]

Fl <Purchaselrder xmlnz:x3i="http: /. w3, org/2001ML3chena-instance™ HS1iD a|
“Reference>=4MCEWEN-20021009123336171PDT- /Reference -
E  <hctions:

= <hction:
{PARTNER sfIE]o e
< /Action:

< /Actions

“Reject />

“Regquestor>-4llan D. McEwen: /Regquestor:-

<User=4NCEWEN- /User

<CostCenter>330< /CostCenters-
El <ShippingInstructions:-
<mamex=allan D, McEwens /name-
= <address>0racle Plaza
Twin Dolphin Driwe
Bedwood Shores
Ca
94065
T54< faddress-

<telephone>=650 506 7700</telephone:

< /EhippingInstructions-
<Special Instructions:Ground: /Special Instructions:-

E  <Lineltems:
= “Lineltem Itemfumber="1":
“Description-Zalesnan< Pescription-
<Part Id=""37422153920" UnitPrice="39.95" Quantity=""2"/> - |

| ]

Saurce Ii
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Creating a Binary XML Table

In this section, you create a binary XML table, and insert rows with data selected from the PURCHASEORDER table.You use
Oracle SQL Developer throughout this tutorial. Perform the following steps:

Start SQL Developer
Create Binary XML Table

Start SQL Developer

Perform the following steps:

1. Click on the SQL Developer icon on the desktop to start the application.

2. You must create a database connection as system user. Perform the following steps.

a. In the Connections tab, right-click Connections and select New Connection.

i Connections l Reports 2]
Z®0Y

ﬂ]ﬂ Connection

E New Connection

Impart Connections

b. The New/Select Database Connection window appears. Enter the following details, and click Test to make sure that the
connection has been set correctly.

Connection Name: system
UserName: system
Password:oracle
Hostname: localhost

Port: 1521

SID: orcl
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F- Mew f Select Database Connection

Conhection Matne

Conhection Details

Userrame

Connection Matme | system

|sys13m

EE |

Pazsword

Save Password

Oracle | Access

Role [ os Authertication

Connection Type

[ ] Prosey Connection

Hosthame | lncalhost |
Port 11521 |
(%) 5D |orcl |

|

() Service natne |

Status | Success

c. The test status shows success. Click Connect.

Cancel ]

J{ J{

Save Connect

d. Click on the Files tab and then open the accounts.sql file from the C:\HOL\xmldb_1\files\ directory and click on the Run
Script button to grant privileges to user oe.

B Oracle S0L Developer : C:\HOLwanldb_ 1¥filesiaccounts.sql

| *

¢l =L History

Line 1 Column 1
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File Edit View Havigate Run Source Versioning Migration Tools Help
ReEd Ve XER 0 -0 - K
[E connections ... 2] [=systen | [Blaccounts.sql =l
i ¢ SGL Workshest History é”
o
[ My Computer ~FERR O B8 ¢ 051018447 seconds system v | &
g —— Enter SRun Scrigt (F5) O
"f:l S Dot PLTER USER hr IDENTIFIED BY hr RCCOUNT UHLOCK: cRY.
H-1d 3¥ Floppy (A ALTER USER o= IDENTIFIED BY e ACCOUNT UHLOCK; -
B-C3 Local Disk () p*
L =,
%Cmdc?ns GRANT SELECT CATALOG ROLE TO oe: &
Fra GRANT SFLECT FHY DICTIOHARY TO oe; i
I:I Documents and Settings ';’ @
+-{1] FOUND 000 ¢ 5 23
=7 HoL AW
-0 irary [ Resuts | [ Script Output | FExplain | 8 Autotrace | A DEMS Output | (Eh owe, output
i i HEI ) et RN ]
=1 files ¢da |
(8] accourts sqf ALTER. USER hr succeeded.
create_s1_biv_table sl ALTER USER oe succeeded.
18] crestextLindexes.sqf GRANT SELECT CATALOG ROLE succeeded.
@ createXhiL Tableiew sgl GRANT 3ELECT succeeded.
IEI createXCueryview zql
| departmentsiQueries0t sl

I... Editing



e. In the Connections tab, right-click Connections and select New Connection.

(2} Connections l 0 | L)
=@ T

Ela Connections
a syatem Mewy Conhection

Impart Connections

Export Cannections

f. The New/Select Database Connection window appears. Enter the following details, and click Test to make sure that the
connection has been set correctly.

Connection Name: oe
UserName: oe
Password:oe
Hostname: localhost
Port: 1521

SID: orcl

If you select the Save Password check box, the password is saved to an XML file. Therefore, once you close SQL Developer
connection and open again, you will not be prompted for the password.

"‘- Mew f Select Database Connection

Cohtection Mame  Comnmection Details | Connection Name |oe |
=yatem systemi@iocalho. ..

Username | oe |

Password

Save Password

*% |

Oracle Access

Role [[] oS Authentication
Connection Type |:| Proxy Connection

Hosthame | localhost |
Port 1521 |
(%) 5D |nrc| |

|

O Service name |

Status | Success

sve [ ow J[ tew [ caves [ cwen |

g. The test status shows success. Click Connect.

34



3. Set the Autotrace parameters. Perform the following steps:

a. Go to Tools > Preferences.

¥ Oracle SOL Developer

File Edit Yiew Havigate Run Source VYersioning Migration Help

RoEE 90 XEBR 0-0- 1 5- Database Copy

Diatabasze Export

aCunnectiuns Il:lFiIes | E] DDE Dstsbase Diff
@- Eﬂ ? > E E% ﬂ a E Sal Worksheet
=& connections Erter SGL Statemery Moritor Sessions

- oe B

External Tools...

b.Expand Database, and select Autotrace Parameters.
c. Make sure to select the following check boxes and click OK.

Object_Name
Cost
Cardinality
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¥ Preferences

)
N,

[ Errvironment

> ------ Acceleratars

Code Editor

s Compare and Merge
I__i_l----Database

------ Advanced Parameters

AutotraceBxp
------ General Export Parameters
------ MLS Parameters
------ Ohjectviewwer Parameters
------ PLISGL Compiler Options

------ S0 Editor Code Templates
(- SEL Formmstter

------ Third Party JOBC Drivers
------ Uzer Defined Extensions
------ Wiarksheet Parameters
[ Debugoer

------ Extenszions

...... File Types

------ Global lghore List

[ Migration

[ Werzioning

Help

Datahase: Autotrace/Explain Plan

Explain Plan Autotrace
Object Matme Object Marne
|:| Options |:| Options
Cost Cost
Cardinality Cardinaiity

[ Last output Rovwes
[] Last CR Buffer Gets

|:| Last Elap=ed Time

[ Last Starts
|:| Predicates |:| Predicates
[ ] Projection [ ] Projection
[ ] other xML [ ] other xmL

[ ] winwsTAT

x)

| Ok J | Cancel

In the above section, you learned how to connect to SQL Developer, and set Autotrace parameters.
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Create Binary XML Table

1. Create an XMLType table with binary XML storage, and populate the table with data selected from the PURCHASEORDERS table.
Run the script create_sl_bix table.sql. Perform the following steps:

a. Cick in the Files tab,.

¥ Oracle SOL Developer,

File Edit View Havigate BRun Source Versioning Migration Tools Help

=@ a XERO-0 5
@aCDnnecﬁDns E]

W ¢
|:I by Computer
D Desktop
r_—l hy DocLmernts
-7 3% Floppy (47
=1+ Local Disk (C:)
D ctndcons

b. Browse to the location of your working directory, and select the file create_s1_bix_table. sql. Then, right-click Open.

EDCDHHEE‘ﬁDHS D E]

0

D My Computer

D Deskiop

D iy Dacumerts

-2 3% Floppy (&)

=117 Local Disk ()

r_—l crdcons

r:l CyOwir

{—:I Documents and Settings

- FoUMD 000

= HoL

D library

= wmich_1

= files

------ @ accounts sl

------ @ create_s1_hix_tahle sol

------ @ cresteXMLindexes =gl CipEn

------ @ createx ML Tableiew =0

------ [B] createxaueryview sq SLETI

------ [B] departmertsxQueriesar Replace With ¢

------ @ ouery XML Tableiew zql
(=1
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c. Select the oe connection from the drop down box on the right.

[crea‘te_m_hi::_tahle.sql I E] [
SOl Wiorksheet History 2
2
rPERERS 98 ¢ L -l
Lol
Enter SGL Staternent: o
-- Create an xMLType table wuzing binary xML storage |Selec1 thi;CDnnectin
drop table po_z1_hix_table purge: | a
a
z
-— Create a table for schemaless binary XML storage T
CRERTE TABLE FPO_SL_EIX TAELE OF XMLType i
XMLType STOBE RS SECUREFILE BIHARY IIL ﬁ
(compress cache) ; ”
s
insert into po_sl bix tahle
B o B e e e mmmmmn mTe = o= = e a] - . v
< >
e W
[ Resuts | [ =] Script Output | ERExplain |%]Autntrace |[3DE:M5 Output | G O, Output
Results:
.

d. The code is displayed in the SQL Worksheet. Click the Run Script icon. Alternatively, you can press F5. Note the results that
are displayed under the Script Output pane.

create_sl bix table.sdl

DROP table po sl bix table purge;

/

CREATE TABLE PO SL BIX TABLE OF XMLType
XMLType STORE AS SECUREFILE BINARY XML
(compress cache) ;

/

INSERT INTO po sl bix table

SELECT object value from purchaseorder;

/
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¥ Oracle S0OL Developer : oe

Eile

Edit Wiew Mavigste BEun

Cebuy  Source

Migration

Tools

Helpy

Fodae 90 $EE O-0- %-

ﬁ Materislized Views

%Cmnections IRepDrts ] [;] Dcreate_s‘I_bix_table.sql ] E[ﬂ
L
28T = 2RE®e &d898 ¢ 412996674 seconds =
=
s‘:-‘ﬂtiunnet:tions Erter S'%aterma‘m: 5 %
EI@, oe -- m XMLType table using binary XML storage = |
- [F5 Tables Elrup table po =zl bix table purge;
B views
Eﬁlndexe& -- Create a tahle for schemaless hinary XML storage
%Packages CREATE TRBLE PO_3L_BTX TARLE OF XMLType
EEPFDCEWI’ES XMLType STORE AS SECUREFILE BINARY 1ML
@Functians [compress cache) ;
EETriggers i
ETYPBS insert into po_sl_bix_table
EESEUIUE”CES select object walue from purchaseorder;

£/
@ Matetialized Views Logs =
|B SYnonyms q | | » |—
ﬁ! Public Synonyins Y.
g Database Links [ Resuts | (5 serit Output | EExpiin | B sutotrace | @DEMS output | @) owis output |
Public Databasze Links
@ Directories é E &
. IE Application Express 00942, 00000 - "table or wiew does not exist” =
] KWL Schemas *Canze:
_:,;." Recycle Bin *hction: -
[E Cther Uzers CREATE TAELE succeeded.
132 rows inserted
-
Script Finished | Line 2 Calurn 1 [Inzet | | Wincows: CRY... | Editing

Note:Throughout this tutorial, to execute the script files in SQL Developer, you must follow the above steps a through c. If you
want to run a single statement at the mouse pointer, click the Execute Statement icon. Alternatively, move the cursor over the
statement, and press F9.
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In the above topic, you learned how to create an XML Type table with binary XML storage. You also learned how to populate
data into this table.



Improving Performance of XQuery Expressions through Index Creation

You can increase the performance of your XQuery by creating an index. In this section, you will create B-Tree indexes on object
relational storage and XML Index index on binary storage table. You will then run the SQL/XML, XQuery expressions against
both object-relational and binary XML tables to see the explain plan and note that the performance has improved. Perform the
following steps:

1. In your SQLDeveloper session, connect as OE user. Then, execute the script createXMLIndexes.sql.

set echo on

-- B-tree indexes for O-R storage
drop index iPurchaseOrderUser;
drop index iPurchaseOrderRef;

drop index ilLineItemPartNumber;
drop index iPartNumber;

drop index iDESCRIPTION_FULL_TEXT;

-- XMLIndex indexes for binary XML storage
drop index po sl xmlindex bix ix force;
drop index po_ sl bix text ix;

create index iPurchaseOrderUser on PurchaseOrder
(extractValue (object value, '/PurchaseOrder/User'))

/

create index iPurchaseOrderRef on PurchaseOrder
(extractValue (object value,'/PurchaseOrder/Reference'))

/

create index iLineItemPartNumber on LINEITEM TABLE

(ITEMNUMBER, PART.PART NUMBER, NESTED TABLE ID) compute statistics
/

create index iPartNumber on LINEITEM TABLE

(PART.PART NUMBER, NESTED TABLE ID) compute statistics

/

-- Create XML index on the binary XML table

create index po sl xmlindex bix ix on po sl bix table(object value) indextype is xdb.xmlindex
parameters ('PATH TABLE po sl bix path table

PATH ID INDEX po sl bix path id ix

ORDER KEY INDEX po sl bix order key ix

VALUE INDEX po sl bix value ix")

/

-- Create a secondary text index on the VALUE column of the path table
CREATE INDEX po sl bix text ix ON po sl bix path table (VALUE) INDEXTYPE IS CTXSYS.CONTEXT

parameters ('transactional')

/

call dbms stats.gather table stats (USER, 'PURCHASEORDER')

éall dbms stats.gather table stats (USER, 'LINEITEM TABLE')
éall dbms stats.gather table stats (USER, 'po sl bix table')
éall dbms_stats.gather index stats (USER, 'iPurchaseOrderUser')
éall dbms stats.gather index stats (USER, 'iPurchaseOrderRef')
/
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call dbms stats.gather index stats(USER, 'iLineItemPartNumber')

/
call dbms stats.gather index stats(USER, 'iPartNumber')

/

call dbms stats.gather index stats(USER, 'po sl xmlindex bix ix"')

/
call dbms stats.gather index stats(USER, 'po sl bix text ix'")

/

¥ oracle SOL Developer : C:AHOLwanldb_ 1ifileshcreatexMLIndexes.sql

File Edit View Havigate PRun Source Verszioning Migration Tools Help
RoEd 96 XEB Q-0 15- [
[%Connediona D @ [:] create_ﬂ_hix_tahle.&ql [createXMLlndexes.sql l E] £E|
W QL Wiorksheet History _ _ é’
E ;:b;;”umems : FPERRS BB & | 5508604 seconds §~
D 3% Floppy (47 Erter SGL Staternent: Ll
-3 Local Disk (C:) ket echo on b
E:} cmdcons -- B-tree indexes for 0-F storage |_ m
Dcygwin ] drop index iPurchaselrderUser: é
D Documents and Settings | drop index iPurchaseOrderRef: i
-7 FOUMD.000 drop index ilineltemPartMumher: w
L:_||:| HOL drop index iPartMumher; %
B3 library L | |arop index iDESCRIFTION FULL_TEXT: -
Bl st _1
Ef:l files -- #MLIndex indexes for binary RML storage w
E gocounts. ol Aii | bd
z::zziﬂl_?:;-: :Zl.:';q' [ Resuts | (5] seript output| EExpiain | & mutotrace | ADBMS Output | () owis, Output
createdMLTableyiew =gl é E IE} !
(8] crestexqueryview sol call dbms_stats.gather index stats (T3ER, 'po_sl xmlindex _bix_ix') ”~
E departmentsXGueries01 sl
E guety L TableYiew sl call dbms stats.gather index stats (U3EER, 'po_sl xmlindex hix ix') succee
E HGuery 0 sl call dbms_stats.gather_index stats(U3EER, 'po_sl_bix_ text_ix')
E KoueryD2 sgl
E KQuery03a.sol call dbms_stats.gather index stats (USER, 'po_sl bix text_ix') succeeded.
- HGwery 03 ol '\;’
<l J *

(5 SGL History

Opened hod i no § Lirme 1 Colutnt 1 In=ert .. Editing
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2. Now that you created indexes, you view the explain plan to observe the performance of SQL/XML, XQuery expressions.
Observe that the explain plan picks up the applicable indexes.

First, view the execution plan of the query that reviews a specific purchase order.In the Enter SQL Statement box, perform the
following steps:

a. Open the file XQuery03a.sql. The code is displayed in the Enter SQL Statement box. Now, click the Autotrace icon. Note
the usage of the index TPURCHASEORDERREF.

Code in XQuery03a.sql:

--Xquery: Review a specific purchase order

SELECT XMLQuery ('/PurchaseOrder/ShippingInstructions/name' passing object value returning

content)

FROM PURCHASEORDER
WHERE XMLEXISTS ('/PurchaseOrder[Reference="SBELL-2002100912333601PDT"]"' passing object value)

/

B Oracle SOL Developer : C:AHOI banldb_ 1% filesiXQuery03a.sql

File Edit View Havigate BRun Source Versioning Migration Tools Help
BoEd 90 Xam Q-0 19 [%
(2} Connections ... = XQuerlea.sql. = [
% SaL Warkshest | History NE:
' B cygwin | [ El @ a @ | E ﬁ | & | 1.04272616 seconds Ioe = _?L:»
D Documents and Settings Erter SOL Statetent: =
I --xquery: Review a specific purchase order -l ’
'|:| libarary g
= somid_1 S 2
=7 files =
i 7 by =) F BT QO1PDT™]' paszs Y]
------ accounts sol 7 - e 1 18
------ create_s1_bix_table sgl S
------ createXMLindexes sql
; createx bl TableView =g Lo
------ createXCueryiew sql
------ departmertsXCueries0] gl
¥ guetyihL TableView sl
£ Hiwery0l =gl s B 1l
4 | s
: KQuery02 sl Y .
""" RN AR [ Resuts | (=] Script output | SExpisin BBAutotrace [ADEMS Output | £ owia, Outout
------ HEwery03b =gl -
-[8] xauerynas =g OPERATION OBJECT_MAME COS
4 HoweryOdb =gl =48 SELECT STATEMENT
: XQueryO5a syl =B TABLE ACCESS B INDEX ROWID PLIRCHASEORDER
------ XGueryosh s N 0= e scan G - SEORDERRER
""" XQueryOba sgl iv ; ] s
:---::@.)(Queruﬂﬁh.ml_. i -
<] > | (3)S6L History
b. Open the file XQuery03b.sql , and click the Autotrace icon. Note the usage of XMLIndex index.
Code in XQuery03b.sql:
-- Same query on a binary storage table
SELECT XMLQuery ('/PurchaseOrder/ShippingInstructions/name' passing object value returning
content) .getStringVal ()
FROM PO SL BIX TABLE
WHERE XMLEXISTS ('/PurchaseOrder[Reference="SBELL-2002100912333601PDT"]"' passing object value)
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B Oracle SOL Developer : C:AHOI banldb_ 1} filesiXQuery03b.sql

File Edit View Havigate BRun Source Versioning Migration Tools Help

B 96 NEE O -0 -

(G 0L History
Ih=ert

Opene:
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ctions ... =) | [B]xoueryisb.sql = |
¢ Sl Workshest| History _ B E:
| ” E g | z
%cygwm FPERERSG BB ¢ 20697732 wconds %
Documents and Settings Erter SQL Statement: il
{1 Founp ooo & Autotrace (F10) - B
e -- dame ery on a binary storage tahle =
ElD HOL o JUELY : ¥ - ' : ; ’
. 1Y Ch 1= (3 i 1 m
r__—l library %
= somidi_t 2
B files 7 B
------ accounts sl &
------ create_s1_hix_table.sgl =
4 cresteXhLindexes sl | LS
- create L Takleisw gl ¢ ] b Y.
= createXCueryiew sql - =
departmentsXGueries01 sl [ Resuts @Scrim Output |%Explain ha‘-\utotrace @DBMS Output | @OWA Output
3 i |
gueyXhLTsHET e sul OPERATION OBJECT_NAME e
- Hwery0l s ||
W =h-48 SELECT STATEMENT [
i Hiwery02 =g
@ S0RT GROLP BY
------ Howery03a =gl
i E TAEBLE ACCESS BY IMDEX ROWID Po_SL_Blx_PATH_TAEBLE
& Kwery03b sql
I o revioe scan [
ke KoweryDda sql '
= NESTED LOCPS
------ Kiowery0db =gl 2
: =B views
¢ -8 HASH UNIGLE
P nESTED LooPs 3
- P NESTED LOOPS
i sequery oL View sq m TABLE ACCESS BY INDEX RCWAD PO _SL_BElX_PATH_TABLE
1B wnich_2 & BITMAR CONYERSION TO ROWDS
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3. View the execution plan of the query that reviews all the purchase orders having a particular part id.

a. Open the file XQuery04a.sql. The code is displayed in the Enter SQL Statement box. Now, click the Autotrace icon. Note
the usage of TPARTNUMBER.

Code in XQuery04a.sql:
--List the purchase orders References having a particular part id

SELECT XMLQuery ('/PurchaseOrder/Reference' passing object value returning content)
FROM PURCHASEORDER

WHERE XMLExists ('/PurchaseOrder/Lineltems/Lineltem/Part[@Id="717951002372"]"' passing
object value)

/
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b. Open the file XQuery04b.sql, and click the Autotrace icon. Note the usage of XML Index index.

Code in XQuery04b.sql:

--Same query on binary storage table

SELECT XMLQuery ('/PurchaseOrder/Reference' passing object value returning

content) .getStringVal ()

FROM PO SL BIX TABLE

WHERE XMLExists ('/PurchaseOrder/Lineltems/Lineltem/Part[@Id="717951002372"]"' passing
object value)

/
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4. View the execution plan of the query that lists the description for each line item on a particular purchase order.
a. Open the file XQuery05a.sql. The code is displayed in the Enter SQL Statement box. Now, click the Autotrace icon.

Code in XQuery05a.sql:
-- 1. List the description for each item on the purchase order

SELECT XMLQuery ('/PurchaseOrder/Lineltems/Lineltem/Description' passing object value returning
content)

FROM PURCHASEORDER

WHERE XMLExists ('/PurchaseOrder [Reference="SBELL-2002100912333601PDT"]"' passing object value)
/
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b. Open the file XQuery05b.sql. The code is displayed in the Enter SQL Statement box. Now, click the Autotrace icon.

Code in XQuery05b.sql:

--same query on binary storage table

SELECT XMLQuery ('/PurchaseOrder/Lineltems/LineIltem/Description' passing object value returning
content) .getStringVal ()

FROM PO SL BIX TABLE

WHERE XMLExists ('/PurchaseOrder[Reference="SBELL-2002100912333601PDT"]"' passing object value)
/
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5. View the execution plan of the query that lists the references for Lineltem 20 with a description containing picnic on a particular purchase
order. Open the file XQuery06b.sql. The code is displayed in the Enter SQL Statement box. Now, click the Autotrace icon.

Code in XQuery06b.sql:

--same query on binary storage table

SELECT XMLQuery ('/PurchaseOrder/Reference' passing object value returning content).getStringVal ()
FROM PO SL BIX TABLE

WHERE
XMLExists ('/PurchaseOrder/Lineltems/Lineltem[@ItemNumber=20]/Description/text () [ora:contains(.,"Picnic

> 0] "' passing object value)

/
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In the above topic, you learned how to create B-Tree indexes on object relational storage and XMLIndex index on binary XML
table. You also learned how to observe the performance of SQL/XML, XQuery expressions by viewing the explain plan.
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Using XMLType Views with XQuery
You can use XQuery to generate XML from SQL data using Views. Perform the following steps:

1. You first will create an XML view over relational tables by using a xMLTable () SQL/XML function and an XQuery expression.
Execute the following script:

CreateXQueryView.sql

create or replace synonym departments for hr.departments
éreate or replace synonym locations for hr.locations
éreate or replace synonym countries for hr.countries
éreate or replace synonym employees for hr.employees
éreate or replace synonym jobs for hr.jobs

/

create or replace view DEPARTMENT XQL of xmltype

with object id

(extract (object value, '/Department/@DepartmentId') .getnumbervVal())
as

select column value from XMLTable

('"for $d in ora:view ("DEPARTMENTS"),

$1 in ora:view ("LOCATIONS"),

Sc in ora:view ("COUNTRIES")

where $d/ROW/LOCATION71D = $l/ROW/LOCATION71D

and $1/ROW/COUNTRY ID = $c/ROW/COUNTRY ID

return

<Department DepartmentId= "{$d/ROW/DEPARTMENT ID/text ()}" >
<Name>{$d/ROW/DEPARTMENT_NAME/text()}</Name>

<Location>

<Address>{$1/ROW/STREET ADDRESS/text () }</Address>
<City>{$1/ROW/CITY/text ()}</City>
<State>{$l/ROW/STATE_PROVINCE/text()}</State>
<Zip>{$1/ROW/POSTAL CODE/text ()}</Zip>
<Country>{$c/ROW/COUNTRY NAME/text ()}</Country>
</Location>

<EmployeeList>

{

for $e in ora:view ("EMPLOYEES"),

Sm in ora:view ("EMPLOYEES"),

$j in ora:view ("JOBS")

where $e/ROW/DEPARTMENT ID = $d/ROW/DEPARTMENT ID
and $3/ROW/JOB_ID = $e/ROW/JOB_ID

and $m/ROW/EMPLOYEE ID = $e/ROW/MANAGER ID

return

<Employee employeeNumber="{Se/ROW/EMPLOYEE ID/text()}" >
<FirstName>{$e/ROW/FIRST NAME/text ()}</FirstName>
<LastName>{$e/ROW/LAST NAME/text () }</LastName>
<EmailAddress>{$e/ROW/EMAIL/text () }</EmailAddress>
<Telephone>{$e/ROW/PHONE NUMBER/text () }</Telephone>
<StartDate>{$e/ROW/HIRE_DATE/text()}</StartDate>
<JobTitle>{$j/ROW/JOB_TITLE/text()}</JObTitle>
<Salary>{$e/ROW/SALARY/text () }</Salary>
<Manager>{$m/ROW/LAST NAME/text (), ", ", $m/ROW/FIRST NAME/text ()}</Manager>
</Employee>

}

</EmployeelList>

</Department>")
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2. Now you can show XQuery over the XML view you just created.
a. Execute the script xqueryXQLView.sql.

select t.column value from department xgl x, xmltable('for $i in

where $i/Department/Employeelist/Employee/LastName="Grant"

return $i/Department/Name’

passing value(x)) t
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b. View the execution plan of the query.Click the Autotrace icon.
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Using Relational Views over Binary XML Table

You can use the xMLTable () function to create and efficiently query relational views over binary XML tables. Perform the
following steps:

1. You first will create a relational view over a binary XML by using a XMLTable() SQL/XML function. Execute the script
createXMLTableView.sql.

create or replace view PO MASTER DETAIL VIEW
as

select m.REFERENCE, m.REQUESTOR, m.USERID, m.COSTCENTER, item.*
from PO SL BIX TABLE,

xmltable

('"/PurchaseOrder' passing object value
COLUMNS

REFERENCE varchar2 (30) path 'Reference',
REQUESTOR varchar?2 (128) path 'Requestor',
USERID varchar (10) path 'User',

COSTCENTER varchar2 (4) path 'CostCenter',
ITEMS xmltype path 'LineItems'

) m,

xmltable

('/LineItems/Lineltem' passing m.items
COLUMNS

ITEMNO number (38) path '@ItemNumber',
DESCRIPTION varchar2 (1024) path 'Description',
PARTNO varchar2 (56) path 'Part/QId',

QUANTITY number (38) path 'Part/@Quantity',
UNITPRICE number (12,2) path 'Part/@UnitPrice'
) item

/
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2. Now you can use SQL queries on the relational view. Execute the script queryXMLTableView.sql.

select REFERENCE, ITEMNO, PARTNO, DESCRIPTION
from PO MASTER DETAIL VIEW

where USERID = 'SBELL'
and PARTNO in ( '37429121726', '37429122129', '715515009058" )
/
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In the above topic, you learned how to create a relational view over a binary XML table. You also learned how to use query the
relational view.
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Summary
In this tutorial, you learned how to:

1 Review an XML Schema in Enterprise Manager

3 Create a binary XML table and store data

i Add indexes to improve the performance of XQuery expressions
1 Create an XMLType view with XQuery

@ Use relational views over binary XML table
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Lesson 2: Performing In-Place XML Schema Evolution

Purpose

This tutorial shows you how to make changes to an XML schema without requiring that existing data to be copied, deleted, and
reinserted.

Time to Complete

Approximately 20 minutes.

Topics

This tutorial covers the following topics:

Overview

23

, Prerequisites

Performing In-Place XML Schema Evolution

5 Y |

Summary

%]

Overview

Since Oracle 9i Database Release 2, Oracle XML DB has been seamlessly integrated with the Oracle database to provide high-
performance database-native storage, retrieval, and management of XML data. With the new Oracle Database 11g release,
Oracle XML DB is taking another leap ahead with a rich set of new capabilities to simplify DBAs' tasks in managing XML data
while further empowering XML and SOA application developers. Oracle XML DB now supports multiple database-native XML
storage models and XML indexing schemes, SQL/XML standard operations, W3C standard XQuery data model and
XQuery/XPath languages, In-place XML schema evolution, database-native web services, high performance XML publishing,
XML DB repository, and versioning and access control. This tutorial covers the In-place XML schema evolution and using Oracle
XML DB Web services for Service-Oriented Architecture.

Schema Evolution

A major challenge for developers using an XML schema with Oracle XML DB is how to deal with changes in the content or
structure of XML documents. In some environments, the need for changes may be frequent or extensive, arising from new
regulations, internal needs, or external opportunities. For example, new elements or attributes may need to be added to an XML
schema definition, a data type may need to be modified, or certain minimum and maximum occurrence requirements may need
to be relaxed or tightened.

In such cases, you need to "evolve" the XML schema so that new requirements are accommodated, while any existing instance
documents (the data) remain valid (or can be made valid), and existing applications can continue to run.

If you do not care about any existing documents, you can of course simply drop the XMLType tables that are dependent on the
XML schema, delete the old XML schema, and register the new XML schema at the same URL. In most cases, however, you
need to keep the existing documents, possibly transforming them to accommodate the new XML schema.

Oracle XML DB supports two kinds of schema evolution. Each approach has its own PL/SQL procedure:
DBMS_XMLSCHEMA. copyEvolve for copy-based evolution and DBMS XMLSCHEMA. inPlaceEvolve for in-place evolution,
which is introduced in the Oracle Database 11g release.
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In-place Schema Evolution

In-place XML schema evolution makes changes to an XML schema without requiring that existing data be copied, deleted, and
reinserted. In-place evolution is therefore much faster than copy-based evolution. In general, in-place evolution is permitted if
you are not changing the storage model and if the changes do not invalidate existing documents (that is, if existing documents
are conformant with the new schema or can be made conformant with it).

In-place XML schema evolution constructs a new version of an XML schema by applying changes specified in a di f £XML
document, validates that new XML schema (against the XML schema for XML schemas), constructs DDL statements to evolve
the disk structures used to store the XML instance documents associated with the XML schema, executes these DDL
statements, and replaces the old version of the XML schema with the new,in that order.

Prerequisites

Before you perform this tutorial, you should first complete the following steps:

1. Install Oracle Database 11g and make sure the OE, HR users are unlocked.
2. Check your Oracle SQL Developer (version 1.5.1) installation

3. Check the files in the working directory (/HOL/xmldb_2/files) for this lesson.

Note: If you use an earlier version of Oracle JDeveloper, the screenshots may sligthly differ.
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Performing In-Place XML Schema Evolution

You will use the DBMS XMLSCHEMA. inPlaceEvolve procedure to perform in-place XML schema evolution. Using this
procedure, you identify the changes to be made to an existing XML schema by specifying an XML schema-differences
document.

Perform the following tasks:

1 Start SQL Developer
[ Use In-Place XML Schema Evolution

Start SQL Developer

In this tutorial, you use the SQL Developer tool. After creating a database connection, you set autotrace parameters and script
pathing reference in SQL Developer. Perform the following steps:

1. Click on the SQL Developer icon on the desktop to start the application.

3

2. In SQL Developer, you must create a database connection as OE user. Perform the following steps.

a. In the Connections tab, right-click Connections and select New Connection.

aCunnectinns Il:l | =
H@®T

------ Eﬂ Connectio

ohnection

Import Connections

b. The New/Select Database Connection window appears. Enter the following details, and click Test to make sure that the
connection has been set correctly.

Connection Name: oe
UserName: oe
Password:oe
Hostname: localhost
Port: 1521

SID: orcl

If you select the Save Password check box, the password is saved to an XML file. Therefore, once you close SQL Developer
connection and open again, you will not be prompted for the password.
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| New f Select Database Connection

Connection Mame  Connection Details

Status | Success

Connection MName |oe

Uszername |DB

x%

Pazswaord

Save Password

Oracle Sccess

Connection Type

Haostname

Paort

(@) sID

() Service name

[ ] o5 Authertication

[ Prasy Connection

| localhost

1521

| arcl

Save

Cancel

c. The test status shows success.

Click Connect.
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3. Set the Autotrace parameters. Perform the following steps:

a. Go to Tools > Preferences.

r'- Oracle SOL Developer

aCunnec’tiuns I . |

Fo@8ag 90 XER 0-0- 15

m] [

W T
Ela Connections

B e

FERR S

Enter SaL Statement:

File Edit View Havigate PRun Source Versioning Migration Help

Database Copy

Database Export

Database Diff
= oL workshest

Monitor Seszions

External Tools...

b.Expand Database, and select Autotrace Parameters.

B! Preferences
| n N

[+~ Enviranimerit

v Socelerators

[+~ Code Editor

- Compare and Merge
[=H-Database

- Aovanced Parameters

- MLE Parameters

- OhjectWiewer Parameters
= PLISGL Compiler Options
- Reparts

- Sl Editor Code Templates
(- =0L Formatter

- Third Party JOBC Drivers
- Jzer Defined Extensions
~Warksheet Paratmeters
[+ Debugoer

-~ Extensions

~-File Types

-~ {3lobal Ignore List

[+ Migration

[+ Wersioning

Help |

Datahase: Autotrace/Explain Plan

Explain Plan
Object Narne
|:| Options
Cost

Cardinality

|:| Predicates
|:| Projection

[] other xmL

Autotrace

Object Name

|:| Options

Cost

Cardinality

[ Last Output Rovwes
[ ] Last CR Buffer Gets
|:| Last Elapsed Tine
[ Last Starts

|:| Predicates

|:| Projection

[] other XmL

[] wShrsTAT

| oK

J|

Cancel

c. In the Preferences window, make sure to select the following check boxes. Then, click OK.

Object_Name, Cost, and Cardinality
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4.To run the scripts by using the @ syntax, you can set the script pathing reference in SQL Developer. Perform the following steps:

a. Select Tools > Preferences > Database > Worksheet Parameters. Then, click Browse.

p- Oracle SOL Developer

File Edit View Havigate PRun Source Ver=sioning Migration Help

Foc@g 90 XEE 0-0- 15

E]Cunnectiuns I [zl

Databasze Copy
Database Export
E] Databasze Diff

W T
Ela Conhectiohs

(o

- system

¥ Preferences

)
N,

- Environment

------ Accelerators

~izodde Editar

- Compare and Merge
L::_l----Database

------ Advanced Parameters
------ AtotraceExplain Plan
------ General Export Parame
------ MLS Parameters

------ ObjectViesver Paramete
------ PL=GL Compiler Option

------ SGL Editor Code Templ:
[+l S Formatter

------ Third Party JOBC Drivet
------ zer Defined Extensior

neet Parameters

[+ Debugger
------ Extenszions

------ File Types

------ Glokbal Ignore List
[+ Wi ation

Hedp

2 saL wiorksheet

Monitor Sessions

External Tools. ..

Database: Worksheet Parameters

[ Avtocommit in SEL Workshest
Open & Worksheet on connect
|:| Clozse all worksheets on dizconnect

Prampt for Save file on Cloze.

Max Rowws to print in & script | 5000 |

Select default path to look for scripts

| | | Browwze |

Thiz iz the directory uzed when running a script using the @ syntax. %

|:| Save Bind vatiables to disk on exit

“Drag and Drop Effects™

Chooze the type of statement created when dragging from the navigator
" Inzert

() Delete

() Updste

#) Select
() Individual statements

'f:] Jain |:| Prampt every time

#
L

X]

| [8].4 J | Cancel
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b. Browse to the location of your working directory that has the SQL scripts. Then, click Open.

¥ Select Directo ny @

Location: |D xmldb_2 "'| |§| |E| |E|E

Directory Mame | COHOL wmidb_Nfiles |

Qpen || Cancel |

¢ In the Preferences window, verify the script path in the Select default path to look for scripts field. Click OK.

¥ Preferences E]

“

(@ )| Database: Worksheet Parameters

- Environmment [] Autocommit in SQL Warksheet
b Apcelerators
Open & Worksheet on connect

- Compare and Merge [ ] Close all worksheets on disconnect
- Databasze
______ Achvanced Parameters Prormpt for Save file on Close.
...... Autotracs/Explain Plan M= Rowes to print in & =cript | 5000 |
------ General Export Parame|
------ MLS Parameters Select default path to look for scripts

------ OhjectWiewer Paramete

| COHOL bamid_2files | | Erowss |
------ PLA=GL Compiler Optior

Thiz iz the directory used swhen running a script using the @ syrtax.

...... REpDI“tS

------ SEL Editor Code Ternpl: |:| Save Bind variables to disk on exit
[+~ 5L Formstter

------ Third Party JOBC Driver “Drag and Drop Effects™

Chooze the type of statement created when dragging from the navigator

------ Uzer Defined Extension

neet Parameters (L Insert
- Debugger 'i_'] Delete
------ Extensions () Upciate
------ File Types (%) Select
------ Global lgnore List () Individusl statements
[ Migration () Jain [ Promgt every time
Help | il | | Cancel
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In the above section, you learned how to connect to SQL Developer, set autotrace parameters and set script pathing reference.
Use In-Place XML Schema Evolution
1. Create a new version of an XML schema from an existing one. Execute the script createSchemaVv2. sql.

@createSchemaVv2.sqgl

declare
new_schema xmltype;
res boolean;

begin

if (dbms_xdb.existsResource ('/home/OE/purchaseOrder.v2.xsd"')) then
dbms_xdb.deleteResource ('/home/OE/purchaseOrder.v2.xsd") ;

end if;

select appendChildXML (xdbUriType ('/home/OE/purchaseOrder.xsd') .getXML (),
'/xs:schema/xs:complexType [@name="LineItemType"]/xs:sequence’',

xmltype ('<xs:element xmlns:xs="http://www.w3.0rg/2001/XMLSchema" name="Unit" type="xs:string"
minOccurs="0" />'),

'xmlns:xs="http://www.w3.0rg/2001/XMLSchema"

xmlns:xdb="http://xmlns.oracle.com/xdb"")

into new_schema from dual;

res := dbms_ xdb.createResource ('/home/OE/purchaseOrder.v2.xsd',new schema);

commit;

end;

/

To execute a SQL script in SQL Developer, you can open the file first. Then, click Run Script or press [F5].

65



B Oracle SOL Developer, : C:\HOL vanldb_2%files\createSchemaf2.sql

File Edit Yiew Havigate BRun Source Versioning Migration Tools Help

GoEd 90 YEE O O 1T [s

%Cmnecﬁnns D [:] [»oe createSchemaUlsql 1 E] [
W X SGL Workshest History ] s
| f— e 1 =
R ks r S ~lEERR O B8 ¢ | 15729791 seconds 2
| B0 Founp oon Erter SGL Statement: O
| ED HOL B lleclare 3 ?
| - orary new_schema xmltype; ‘ m
| : A0 it res boolean; j":,%
=L i _2 4l |vegin 118
=L files @
""" accounts sl if (dbms_xdb.existsResource(' /hone/0E/purchaselrder.vZ.x=d')) then |2
""" cresteschemat'2 gl | dbms_xdb. deleteResource( ' honwe /A0E purchasedrder. w2.x3d' ) ; g
B evolveSchema sl end if:
------ insertewsMLY 2 54l Qi — ) v
------ % paSchenabitf ol W :Scnpt SubLy
------ purchaseOrder v2 xsd [ Resuts | (5] Script Outout BjExplain | B8 autotrace | (0Ems output | ) ows outout
------ purchaseOrder xsd 5 ' - S R
------ restore.mfd é B Eﬂ !
& restore.mfp anonymous hlock completed
restore sl
i 1 b @ restare xsl
------ zample’’2 xml

|
01F 4w
}

------ % SBELL-200210081 23336
|

Line 1 Calutmr 1 Insert Editirg

Cpened nod
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2. Insert a new XML document conforming to the new version of the XML schema. Execute the script insertNewXMLV2.sql.
Observe the error in the script output pane.

@insertNewXMLV2.sqgl

declare

new_xml xmltype;

res boolean;

begin

select column value into new_ xml

from xmltable('for $i in ora:view ("PURCHASEORDER")
where $i/PurchaseOrder/Reference = "SBELL-2002100912333601PDT"
return $i');

select appendChildXML (new xml,

' /PurchaseOrder/Lineltems/Lineltem[@ItemNumber="1"]",
xmltype ('<Unit>Box</Unit>"'))

into new xml from dual;

select appendChildXML (new xml,

' /PurchaseOrder/Lineltems/Lineltem[@ItemNumber="2"]",
xmltype ('<Unit>Carton</Unit>"))

into new_xml from dual;

select appendChildXML (new xml,
'/PurchaseOrder/Lineltems/Lineltem[@ItemNumber="3"]",
xmltype ('<Unit>Case</Unit>"))

into new_xml from dual;

select updateXML (new_xml,

' /PurchaseOrder/Reference/text () ',
'SBELL-2002100912333601PDT-V2")

into new xml from dual;

insert into PURCHASEORDER values new_ xml;

commit;

end;

/
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¥ Oracle SOL Developer : C:3HOLvanldb_2¥fileskinsertNew ML ¥2.sql

File Edit WView Havigate Run Source Versioning Migration Tools Help
B89 906 $EE O-0- 18- |i‘v
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£ restare mfp L e 4 e
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s werityEval =gl end; s
""" =lcki2_s zip Error report:
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-] semicl_d OR4-0651Z: at line 11
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-0 wmidb_HOLs _v3_fies not allow for the specified child node in its content model. #
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e T T PP I T P
|

Dpened nod Line 1 Column 1 X .. Editing

3. Now, perform in-place XML schema evolution. Execute evolveSchema.sql. Notice the xmIDiff SQL function call in the script
that compares the differences between the old and the new schemas.

@evolveSchema.sql

set timing on
declare

schemaDiff XMLType;
res boolean;

begin

select xmlDiff

(
xdburitype (' /home/OE/purchaseOrder.xsd') .getXML(),

xdburitype (' /home/OE/purchaseOrder.v2.xsd') .getXML ()
)

into schemaDiff

from dual;

if (dbms_xdb.existsResource ('/home/OE/poSchemaDiff.xml')) then

dbms xdb.deleteResource ('/home/OE/poSchemaDiff.xml") ;
end if;
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res := dbms_ xdb.createResource ('/home/OE/poSchemaDiff.xml', schemaDiff);

dbms xmlschema.inPlaceEvolve ('http://localhost:8080/source/schemas/poSource/xsd/purchaseOrder.xsd’,

schemaDiff, 1);

end;
/
¥ Oracle SOL Developer,
File Edit Yiew Havigate Run Source Versioning Migration Tools Help
ol 90 @R O0-0-15- (%
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Editing

4. Try inserting again the a new XML document conforming to the new version of the XML schema. Execute the script
insertNewXMLV2.sql. Observe that there are no errors this time.

@insertNewXMLV2.sqgl

declare
new xml xmltype;

res boolean;

begin

select column_value into new_xml

from xmltable ('for $i in ora:view ("PURCHASEORDER")
where $i/PurchaseOrder/Reference = "SBELL-2002100912333601PDT"
return $i');

select appendChildXML (new_xml,

' /PurchaseOrder/Lineltems/Lineltem[@ItemNumber="1"]",
xmltype ('<Unit>Box</Unit>"'))

into new_xml from dual;

select appendChildXML (new_xml,

' /PurchaseOrder/Lineltems/Lineltem[@ItemNumber="2"]",
xmltype ('<Unit>Carton</Unit>"))
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into new_xml from dual;

select appendChildXML (new xml,

' /PurchaseOrder/Lineltems/Lineltem[@ItemNumber="3"]",
xmltype ('<Unit>Case</Unit>"))

into new_xml from dual;

select updateXML (new_xml,

' /PurchaseOrder/Reference/text () ',
'SBELL-2002100912333601PDT-V2")

into new_xml from dual;

insert into PURCHASEORDER values new xml;

commit;
end;
/
B Oracle SOL Developern
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Edliting

5. Verify that the new XML document has been successfully inserted. Execute verifyEvol.sql.

@verifyEvol.sql

select column_value from
XMLTable ('for $i in ora:view ("PURCHASEORDER") where exists ($i/PurchaseOrder/Lineltems/Lineltem/Unit)

return $i/PurchaseOrder/Reference');
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Editing

Opened nod

Summary

In this tutorial, you learned how to use in-place XML schema evolution.
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Lesson 3: Using Oracle XML DB Web Services for Service-Oriented
Architecture

Purpose

This tutorial also shows you how to use Oracle XML DB Web services for Service-Oriented Architecture.
Time to Complete

Approximately 20 minutes.

Topics

This tutorial covers the following topics:

o Overview

= Prerequisites

gy Creating a Binary XML Table

g Using Oracle XML DB Web Services for Service-Oriented Architecture
;p Summary

Overview

Since Oracle 9i Database Release 2, Oracle XML DB has been seamlessly integrated with the Oracle database to provide high-
performance database-native storage, retrieval, and management of XML data. With the new Oracle Database 11g release,
Oracle XML DB is taking another leap ahead with a rich set of new capabilities to simplify DBAs' tasks in managing XML data
while further empowering XML and SOA application developers. Oracle XML DB now supports multiple database-native XML
storage models and XML indexing schemes, SQL/XML standard operations, W3C standard XQuery data model and
XQuery/XPath languages, In-place XML schema evolution, database-native web services, high performance XML publishing,
XML DB repository, and versioning and access control. This tutorial covers using Oracle XML DB Web services for Service-
Oriented Architecture.

Oracle XML DB Web Services

Web Services have become an industry- standard way for both exchanging information and giving access to business logic. The
new Oracle XML DB web services capability provides access to SQL, XQuery, PL/SQL, and other database elements as a web
service. For example, one web service allows users to issue SQL and XQuery queries and receive the results as XML, and
another can provide access to all PL/SQL functions and procedures stored inside the DB as web services.

Prerequisites

Before you perform this tutorial, you should first complete the following steps:

Check your Oracle Database 11g installation and make sure the OE, HR users are unlocked.
Check your Oracle SQL Developer (version 1.5.1) installation

Check your Oracle Jdeveloper 10.1.3.4 installation
Check the files in your working directory (/HOL/xmldb_3/files)

PO Dd =

Note: If you use an earlier version of Oracle JDeveloper, the screenshots may sligthly differ.
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Creating a Binary XML Table

In this tutorial, you use the SQL Developer tool. After creating a database connection, you set the script pathing reference in
SQL Developer. You create a binary XML table and insert rows with data selected from the PURCHASEORDER table.

Perform the following steps:

1. Click on the SQL Developer icon on the desktop to start the application.

S

2. |n SQL Developer, you must create a database connection as OE user. Perform the following steps.

a. In the Connections tab, right-click Connections and select New Connection.

aCunnemiuns l 0 | L)
W T

------ a Connectio

onnection

Impart Connections

b. The New/Select Database Connection window appears. Enter the following details, and click Test to make sure that the
connection has been set correctly.

Connection Name: oe
UserName: oe
Password:oe
Hostname: localhost
Port: 1521

SID: orcl

If you select the Save Password check box, the password is saved to an XML file. Therefore, once you close SQL Developer
connection and open again, you will not be prompted for the password.
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F- Hew f Select Database Connection

Connection Mame
system

Connection Details
systemi@iocalho...

Status | Success

Connection Name |oe

U=zername |DB

x%

Pazsward

Save Password

Oracle | Access

Connection Type

Hostname
Poart
(=) 8D

() Service name

[ os Authertication

[] Proxy Connection

| localhost

1521

|0rcl

Save

Cancel

c. The test status shows success.

Click Connect.
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3. To run the scripts by using the @ syntax, you can set the script pathing reference in SQL Developer. Perform the following steps:

a. Select Tools > Preferences > Database > Worksheet Parameters. Then, click Browse.
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() Inzert

) Delete
) Upidste

—
!
—
!

#) Select

(3] Individual statements

) Jain [ 1 Prompt every time

s
L

X

J|

| 024 Cancel

b. Browse to the location of your working directory that has the SQL scripts. Then, click Open.
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¥ Select Directo ny @

Location: | Ca xmidb_3

-] (=)@ 8=

Directory Mame | COHOL wmidb_3ifiles

Qe || Cancel |

c In the Preferences window, verify the script path in the Select default path to look for scripts field. Click OK.

¥ Preferences

- Enviranment
> ------ Acceleratars
[+ Code Editor
> ------ Compare and Merge
E}----Database
------ Advanced Parameters
------ AvtotraceExplain Plan
------ General Export Parameters
------ MLS Parameters

------ SGL Editor Code Templates
[#--S0L Formatter

------ Third Party JOBC Drivers
------ Uzer Defined Extensions

neet Parameters

[+ Debugoer
------ Extensions

------ File Types

------ Global lgnore List
[+ Migiration

[} “erzioning

Help

Databhase: Worksheet Parameters

[ ] Autocommit in SEL Workshest
Open a'Worksheet on connect
|:| Claze all warksheets on dizconnect

Prompt for Save file on Close.

Max Rowes to print in & scrigt (5000 |

Select default path to ook for scripts

| CHHOL baicls_3ifiles | | Browse |

Thiz iz the directory uzed when running a script using the @ syntax.

|:| Save Bind wariables to disk on exit

"Drag and Drop Effects™

Chooze the type of statement created when dragging from the nasvigator
) Inzert

(®) Individual statements

'f:] Jain |:| Prompt every time

X]

| Ok | | Cancel
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4.Run the script create_sl_bix_table.sql.
@create_sl bix table.sql
DROP TABLE po sl bix table PURGE;

CREATE TABLE PO SL BIX TABLE OF XMLType
XMLType STORE AS SECUREFILE BINARY XML
(compress cache)

/

INSERT INTO po sl bix table

SELECT object value FROM purchaseorder;
/

SELECT COUNT (*) FROM po sl bix table

F- Oracle S0L Developer : C:\HOLwanldb, 3¥filesicreate sl bix table.sql

File Edit YView Havigate Run Source Versioning Migration Tools Help
FoEd 9c XEE 0 -0 5- I
[Bconnections 3. & ] Icrea‘te;sl_hix-_table.sql. 1 = [
W SGL Worksheet  History i =
i = 1 o
- HoL ~PERRO BB @ 2103577985 seconds i1
-7 tibrary Erter =
D wrnldl 1 S1Run Script (F2) L o
E.j xmldb_2 I—— Create an =xMLType table using binarvy =ML storage ad ’
E‘D sich_3 | |drop table PO_3L BIX TABLE purge; g
= files 2
- oews -- Create a tahle for schemaless hinary XML atoradge 2
CFERTE TABLE FP0_3L EBETIX TAELE OF XMLType e
------ accounts. .zl S o
______ Shaamita XMLIype STORE AS SECUREFILE BINARY XML fo
o, i =
------ cregte_sl_bix_table sgl (compress: cache)) 3
------ orawysdl wedl /
______ A - . insert into PO_SL_EBEIX TAELE
______ ORA‘;’\E;\-’PDHC”EM tt select object wvalue from purchaseorder;
------ purchaseCrder xad ’; 3 e
zetiebServiceEvert11g.2gl AW
------ =& xmichz_b.zip [ Resuts [&] Seript Output. T Explain |Emmrace |@Dams output | v, output
-3 wmidb_d v : :
B0 wmidb_S ¢da |
-2 xmid_HOLs_2008_v1_files CREATE TABLE succeeded. il
I:I'"D =mildh_HOL=_v3_files 133 rows inserted |_'
------ ~$ldh_HOLs_2008_v1 htm COUNT ([*) _
------ S200630-1_Structured dos e e |
------ S285832-3_Unstructured.doc 133 L
-5 wmidb_HOLz_2008_1 htm
...... wmidl_HOL=_v3 htm s 1 rows selected w

(Gl S QL History

Line 1 Calurmn 1 Insert Wyinc /... Editing
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In the above section, you learned how to connect to SQL Developer and set script pathing reference. You also learned how to
create an XMLType table with binary XML storage, and populate the table with data.
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Using Oracle XML DB Web Services for Service-Oriented Architecture

You can implement a service-oriented architecture using a new web service endpoint native to Oracle XML DB. Perform the
following tasks:

Enable the database-native Web service end point in Oracle XMLDB
Develop a Web service client application
View Web service request and response using Http Analyzer

Enabling the database-native Web service end point in Oracle XML DB
1. Open a terminal window and enter the following commands:

cd HOL\xmldb 3\files
sglplus sys/oracle as sysdba
2. Enable the database-native Web service endpoint in Oracle XML DB. Execute the following script:

@setWebServiceEventllg.sql

create or replace procedure addServletMapping (pattern varchar2,
servletname varchar2,

dispname varcharz,

servletclass varchar?,
servletschema varchar?,

language varchar2,

description varchar?2,
securityRole xmltype) as
xdbconfig xmltype;

begin

xdbconfig := dbms xdb.cfg get();
select deleteXML

(

xdbconfig,
'/xdbconfig/sysconfig/protocolconfig/httpconfig/webappconfig/servletconfig/servliet-
list/servlet[servlet-name=""' || servletname || '"]"'

)
into xdbconfig
from dual;

if (language = 'C') then

select insertChildXML

(

xdbconfig,

' /xdbconfig/sysconfig/protocolconfig/httpconfig/webappconfig/servletconfig/servlet-list"',
'servlet',

xmlElement

(

"servlet",

xmlAttributes ('http://xmlns.oracle.com/xdb/xdbconfig.xsd' as "xmlns"),
xmlForest

(

servletname as "servlet-name",

language as "servlet-language",

dispname as "display-name",

description as "description"

)

securityRole

)

)

into xdbconfig
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from dual;

else

select insertChildXML

(

xdbconfig,
'/xdbconfig/sysconfig/protocolconfig/httpconfig/webappconfig/servletconfig/servlet-1list',
'servlet',

xmlElement

(

"servlet",

xmlAttributes ('"http://xmlns.oracle.com/xdb/xdbconfig.xsd' as "xmlns"),
xmlForest

(

servletname as "servlet-name",
language as "servlet-language",
dispname as "display-name",
description as "description",
servletclass as "servlet-class",
servletschema as "servlet-schema"
)

)

)

into xdbconfig

from dual;

end 1if;

select deleteXML

(

xdbconfig,
'/xdbconfig/sysconfig/protocolconfig/httpconfig/webappconfig/servletconfig/servlet-mappings/servliet-
mapping[servlet-name=""' || servletname || '"]'

)

into xdbconfig

from dual;

select insertChildXML

(

xdbconfig,
'/xdbconfig/sysconfig/protocolconfig/httpconfig/webappconfig/servletconfig/servlet-mappings’,
'servlet-mapping’,

xmltype

(

'<servlet-mapping xmlns="http://xmlns.oracle.com/xdb/xdbconfig.xsd">
<servlet-pattern>'| |pattern||'</servlet-pattern>
<servlet-name>'||servletname]| |'</servlet-name>

</servlet-mapping>"'

)

)

into xdbconfig

from dual;

dbms xdb.cfg update (xdbconfig);

end;

/

call addServletMapping (
'/orawsv/*"',

'orawsv',

'Oracle Query Web Service',
null,

null,

'C',

'Web Services Servlet',
xmltype (
'<security-role-ref>
<role-name>XDB WEBSERVICES</role-name>
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<role-1ink>XDB WEBSERVICES</role-link>
</security-role-ref>'

)

)

/

call addServletMapping(

'/orawsdl/*"',

'orawsdl',

'Oracle WSDLs',

null,

null,

e,

'WSDL Servlet',

xmltype (

'<security-role-ref>
<role-name>XDBWEBSERVICES</role-name>
<role-1ink>XDBWEBSERVICES</role-link>
</security-role-ref>"'

)

)

/

grant XDB WEBSERVICES to oe
/

-- For 1llg only

grant XDB WEBSERVICES OVER HTTP to oe

/

grant XDB WEBSERVICES WITH PUBLIC to oe
/

—-- Clean up afterward
drop procedure addServletMapping
/
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Command Prompt - sqlplus sysforacle as sysdba

C=“HOL“xmldb_3~files>
C:sHOL~xmldbh_3~files>sqlplus syssoracle as sysdba

SQL*Plus: Release 11.1.8.6.0 — Production on Sat Auwg 38 17:48:-35 2808
Copyright <c>» 1982, 2887, Oracle. All rights reserved.

Oracle Database 11g Enterprise Edition Release 11.1.8.6.8 — Production
lith the Partitioning. OLAP. Data Mining and Real Application Testing options

SQL> BzetllebServiceEventllg.sgl
—— conn syssoracle as sysdba

create or replace procedure addServletMapping <pattern varchar?,
zervletname varchard.
dispname varchar?.
zervletclass varchar2,
sepruletzchema varchar?.
language varchard.
description varchar?.
securityRole xmltype> as
¥dbconfig xmltype;
begin
¥dbconfig == dbms_xdb.cfg_get{>;
zelect %eleteHHL

wdbconfiyg.
' Awdboconf igssysconf igsprotocolconf igshttpoconf igswebhappoonf igs

rvletconfigsservlet—list-sservletlservlet—name=""* 1! szervletname i ""1°
[

Developing a Web service client Application

1. Switch to JDeveloper.In the navigator window, click the Add to Applications icon.

= applications Mav, .. 4l Connections =]

& S I=EEl
@3

plicatians
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2. In the Select application(s) to add window, go to your HOL\xmldb_3\files\DBWS directory. Then, select
OBE_DBWS.jws, and click Open.

& Select applications(s) to add

Location: | [ C:{HOL}xmidb_34files|DEwWS - QB8 ]

|:| AueryWs
E OBE_DEWS3.j

File niame: | OBE_DBWS. jis |

File bype: [.ﬂ.pplicatiun Files (**, jws) v]

Qpen i [ Zancel ]

At this point, if you see a warning window, click Yes. You may see this warning because of the application migration
to the latest JDeveloper version file format.
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3. Right-click OBE_DBWS, and select New Project...

Applicatiu:uns ... lﬁCDnnectiDns ] E]
RRMQE DD 5
Applications
GE) r'-lr:'-.n.-'Er'n:I_ir:n:t
Mewn:.. Crl-N
[Eh Addto OBE_DEWS jus...
3 Delete Delete
Make Ctel+Shift-F3
Rebuild Alt+5hift-Fa
Refarmat Ctel-alt-L
Organjze Imports Ctr-Al-O
Check Qut Module...
Com patre With ]
Replace With ]
= OBE_DBWS juis - Structure =)
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4.

A |

Eilter By: [Aﬁjltble liems =

Categories:

= General
Applications
Coannections

[

\-Buginess Tier
ADF Business Components
Web Services
Database Tier
“Integration Tier
BFEL
ESE

Help

The New Gallery window appears. From the ltems list, select Empty Project, and click OK.

New Gallery

ftems: '

& BPEL Process Project

IE Business Components Project
% ESB Project

[:'J] Jawa Application Project

[Z] praject fram Existing Source
Project from 'WaR File

IE TopLink Project

E] Web Project

Description:

Opens the Create Project dialog, inwhich you define a directory and project
Cipr filename for a new empty project. Use projects 1o arganize your files.

To enable this option, you must select an application, a project, or a file within a
project in the Application Navigator,

1*]
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5. Inthe Create Project window, enter XQueryWS for Project Name. Accept the default Directory Name, and click OK.
Note: The default directory name will be <working directory>/DBWS/XQueryWsS.

| Create Project x

Praoject Mame:
| XQuerys |

Directory Mame:

| hame /aracle fakdir/ DBWS XQuery S |[ Browse. ]

L (]9 ﬂ [ Zance| ]

6. Expand OBE_DBWS. Right-click XQueryWS, and select New...

Applicatiu:uns ... I:ﬁc-:unnectinns l [;]
RRAQVE w2 FH
Applications
=[] CRE_DEWS
- XOuery

ey Ctrl-N
Addto F'rn:uﬁct Cantent...
Dielete Delete
Regizter with ESE b
Make Ctel-F9
Rebuild Alt-F3
Reformat Crrl+Alt-L
Qrganize Imports CtelH-Al-0

EEE- B0 % &

Import Module...
Campare With b

= T Replace With b
TE HOUeryWS jpr p a

Restore from Local History ...

Praject Properties...

vl
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7. In the Categories section, Expand Business Tier, and select Web Services.

Filter By: |All Technologies =

Categories: Jtem=:

#--Ceneral -
. Ti

SIS |e.r % Database Adapter
ADF Business Components

New Gallery

Content Repository ‘E[El File Adapter
Elg 4@ FTP Adapter Z
Taplink i

fﬁ Java Web Service

i m rﬁ Jawa Web Service from WSDL
[#-Client 'Iﬂ'eh ServiCes QY 1AX-RPC Ma
i JA pping File
[+ Database Tier :

& IS
[ Integration Tier o I ‘"‘"“'“.
#-Web Tier 'ﬁ JME Web Service
"a] M Series Adapter
E Oracle Applications Adapter T'
Description:

Launches the Adapter Configuation Wizard for AQ Adapter which allows you to
publizh aweb service that enables interaction with Oracle AQ single or
mutliconsumer queues,

To enable this option, you must select a project or a file within a project in the
Application Mavigator,

Help ok || cance
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8. The list of Iltems is displayed in the right window pane. Select Web Service Proxy, and click OK.
L] New Gallery x

Eilter By: | All Technologies

Categories: ' Iems:
+-General % Java Web Service from WSDL ]
= Business Tier @4 J4X-RPC Mapping File

ADF Business Components % JMS Adapter

Content Repositary @, |Ms Web Service

~—EJB o : -
) MO Series Adapter
TopLink MEEI] Q
E Oracle Applications Adapier

Client Tier

B @4 PL/SOL Web Service

+-Databaze Tier II:;:{ UDDI Registry Connection

4 Integration Tier [@ URL service Data Control

1 ieb Tier Web Service Data Control
3. Web Service Prooy
WLDL Document | =
Description:

Launches the Create Web Service Proxy wizard, in which you generate a Java
proxy for calling a web service.

To enable this option, you must select a project or a file within a project in the
Application Navigator,

L0k W | Cancel
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9

This launches a Create Web Service Proxy wizard, in which you generate a java proxy for calling the web service.
Click Next.

- Create Web Service Proxy - Welcome x

Welcomme to the Create Web Service Proxy Wizard.

Thiz wizard helps you to create Java clazszes that can be used to access web
services.

Click Mext to continue.

[ | &kip this Page Mext Time
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10. You should select a WSDL document containing service descriptions, and then choose service in the document to
create a proxy for. Browse in your <working directory>, and select orawsdl.xml file. Then, click Open.

- Create Web Service Proxy - Step 1 of 7: Web Service Description x

Select aWiDL document containing service descriptions, and then choosze the
service inthe document o create a proxy for. Tou can also optionally zelect a
mapping file for use when mapping from WiDL to Java.

WhDL Document LRL:

=
[ Ern:m-ge..hj [ ool ]
[Find aWsDL docume

=

Mapping File:
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= Select Web Service Description

Location: [D et HOL Y sornldb_3hFiles "] @ @ ﬁ 22 ]

[ oEws
| #3 xmidbz_b.zip
_ orawsdlwsdl
Project E orawsdl xml
Application
Home
Liser

File narme: |Drawsdl.xml |

File type: [Web Service Descripkion *wsdl, *,xml)

Qpen I ’ Cancel ]
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11. Click Next.

® Create Web Service Proxy - Step 1 of 7: Web Service Description

Select a WSDL document containing service descriptions, and then choose the service
in the docurment ba create a proxy For, You can also optionally select a mapping File Far
use when mapping From YWSOL ko Java.

WSDL Document URL:
File:{D:HOL xrldb_3{files{arawsdl sl |~

Browse, ., || uphI. .. |

Mapping File:

-]
Erowse, .,

Help | < Back “ Mext = I Cancel

12. The Building Model window pops up for a while and shows the building model status for service orawsdl.xml.The
next step is to select the endpoint URL that the proxy will use to accept the ports of the service. Accept the default
selection of the radio button Run against a service deployed to Embedded OC4J. Click Next.

[1] Building Model &]

Building model for service arawsdl.xml

Cancel
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Create Web Service Proxy - Step 2 of 6: Port Endpoints

If youwish, you can change the endpoint URLz that the proxy will use to
access the ports of the service. This iz useful if you want your proxy to run
against a service on Embedded OC4], or a different external server.

@Iﬂun against a service deployed to Embedded 0C4_||

D Run against a service deployed to an external server

[ < Back ]L Mext hw'."][ Finizh H Cancel ]

-

13. Click Next.

Create Web Service Proxy - Step 3 of 6: Custom Mappings

Here you can specify a mapping between the XML types and their
correzponding Java Class type, Wou can also optionally specify a Serializer
clasz far the mapping.

Cusztom Mappings

Java Clazs | *ML Qualified Mame Serializer Clazz

Add | Defined Schemas |

Web service attachments can be encoded using MIME, DIME or MTOM.

Attachment Encoding Style:  |[MIME »

[ = Back ][ ﬂexti—’“ Finizh H Cancel ]

+
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14. In this step, you see ORAWSVPort under the Ports node. Click Next.

Create Web Service Proxy - Step 4 of 6: Defined Handlers

Specify any JAX-RPC handler classes you have which will deal with the web
service meszage. The defined handlers may have azsociated initialization
parameters, SOAP roles or S0AP headers,

Ports:

QRAWEWPort

Init Params r Roles |/ Headers
Details

[ < Back ][ ﬂext}-*][ Finizh H Cancel ]

+

15.  Accept the default mapping options, and select the Reuse Existing Type Classes check box. Click Next.

or | Create Web Service Proxy - S5tep 5 of 6: Default Mapping Options x

Define default packagesz for proxy clazsez and value types. Theze packages
will be uzed when generating clazzes forwhich no mapping existz ina
mapping file. rou can also specify howyou want headers, parameters and

return types inyour Java classes to be generated.
Package Mame: ::-::_ e | Erowse...
Root Package for Cenerated Types: |xquewm-‘s.pru:u><\,-'.t\,-pes | Browise...

Cenerate Data Binding Clazses

Beusze Existing Type Classes

Map Headers To Parameters

[ < Back ]L Mext = ][ Einizh H Cancel ]
™
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16. Click Next. Then, click Finish. You have finished creating your proxy.

a Create Web Service Proxy - 5tep 6 of 6: Support Files x

Chooze whether you want 1o generate extra classes and files that can help you
to develop and test yaur proxy.

[] Generate JUnit Unit Test Code

’ = Back ]L ﬂext:b-;![ Finizh H Cancel ]

Create Web 5Service Proxy - Finish x

Yo have finished creating your prosy.

The following service endpoint interfaces and methods will be generated when
vau click Finizsh.

Jylnterface xquensns. ORAWSWFoOrType (hitp:f Z !
I XMLFrom Query(xqueryns proxy. Query ply ; javax.xml.zoap 508 PEleme

| L

Help < Back Finizh Cancel
*
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Now, you see the Generation in Progress window.
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17. JDeveloper generates code for invoking web services defined in the WSDL file. In this lesson, the main client program file is the
ORAWSVPortClient.java

Open the file ORAWSVPortClient.txt. Use a text editor to copy the content of this file. In the JDeveloper window, paste this
code after the line that reads //Add your own code here.

myPort.setUsername ("oe") ;

myPort.setPassword("oe");

String endPoint = myPort.getEndpoint();

Xqueryws.proxy.Query text xq text = new Query text();

XqUeryws.proxy.Query xgq = new Query();

xg_text.setType (xqueryws.proxy.Query textType.XQUERY) ;

xq_ text.set value("ora:view (\"PO SL BIX TABLE\")/PurchaseOrder/Reference");
xg.setQuery text(xg text);

System.out.println ("Invoking the web service");

SOAPElement res = myPort.XMLFromQuery (xqg) ;

System.out.println("Done. You can now check your result with HTTP Analyzer.");

# Oracle JDeveloper, - OBE_DBWS. jws : XQueryWS. jpr

File Edit “iew Search Mavigate Run Debug  Refactor  Versioning Tools  Window Help
Go@ag 0-0- 90 XEER /4 adlda- - S-bDE@VEEIBIDED
npplications Mav... ]@iConnections ] E] @ORAWSVPDrtCIient.jave ] E
BRE®WE mDB EHe = public ORAVSVPertClient{] throws Exception { By
Applications ServiceFactory factory = ServiceFactory.newInstance():!
it ; .
E|"- OBE_DBWS _port = | (xqueryws.proxy.lRAWSViervice) factory. loadiervice (Xqueryws.proxy. DRATJISVSE_
=] AQueryWS }
ED Application Sources = gz
-0l =queryws. proxy iz
G ORBMISYServiceProxy v@param -
Il xqueryws, proxy.runtime
@ HuSnEnS proy =] public static woid main(3tring[] args) | _D
try {
Hueryws.proxy. ORATSVPortClient nyFort = new Xqueryws.proxy.RAWSVPortClient()
Systenm.out.println(“calling " + wyPort.getEndpoint()):
A4 Bdd your owm code here
= e
= ORAWSYPortClient.java - Structure 1 fx)
B - BEa e
E1-2] 5 CRAWSYPartClient = new Query te
&gl g, CRAWSYROrtClient() ||
-] 5y getClient Transport() : ClientTranspo
-] 7y 9etEndpaint(} : String o
-] 7, getMaintainSession() : boolean
=] 7y getPasswardy) 1 String
=] fy QEtPort() © wguerws. prosy, ORAWS—
S=L) ||
[ n, setEndpaint(String) @ wvaid |~ } catch (Exception ex) {
q | | » | ex.printitackTrace(); =
Source | Design source | Design | History [ 4] ]
file: J: JHOL femidb_ 3 Files [DEWS mOueryWS)sro fxguerywsproxy [ORAWSYSer vicePraxy  proxy | ‘f Editing
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18. To compile the code successfully, you should import javax xml.soap.SOAPElement.At this point, you receive a
code assist in JDeveloper to import javax.xml.soap.SOAPElement .Press Alt-Enter to import.

[&] orAwsVPOrClient java

package XguUeryws, proxy;
Himport ...;

Slpublic class O0RAWSYPortClient {
private xgueryws, proxy. ORAWSVPOrtType _port;

public ORAWSYPortClient) throws Exception {
ServiceFactory factory = ServiceFactaory.newInstance();
_port = {{xgqueryws.proxy. ORAWSYServicedfactory. Toadse ryi cexouUe r

F

- ff'ﬂ"ﬂ'
¥ @param args
i
- public static void main{Stringd args) {
try {
Kgueryws, proxy. ORAWSYPortClient myPort = new xgueryws. proxy. OF
System.out.printind"calling " + myPort.getEndpoint{l);

myFort. setlsernaned"oe"];

myPort. setPassword("oe" ;]

String = mvPort.getEndpointl;

KQuerans, progy. Query ®g = new Query();

HO Test.setType (Hgue ryws. proxy. Query_textType, XOUERYD;
¥O_TexT.set_waluef"orazview™ "PO_SL_BI¥_TABLEY") Purchaselrder

: . i ;
1t xml. SOAPE t {Alt-Enter) ¢ )
||mp|:| javax.xml.zoap IEmen [ g Er}%ng the weh serwica

i

=)

SOAPET ement = myPort.XMLFromQuery(xgd;
Systen.out.printind"Done. You can now check wour result with H

} catch (ExcepTion ex)
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19. Now, expand the import..., node. You see the javax.xml.soap.SOAPElement added.

& orRAWSYPOr Client java

package xgueryws.proxy;

=[import
import
=l impuor t
import
import

oracle.webservices. transport. ClientTransport;
oracle.webservices. Qraclestub;

Javax.xml.rpc. ServiceFactory;
Javax.xml.rpc. Stub;

Javax.xml.soap. S04PETement;

= pubTic ORAWSWPortClient() throws Exception

¥

= f"?r?r

ServiceFactory factory = SerwviceFactoryv.newlInstance();
_port = {C¥gueryws, proxy. DRANSYSarvicelfactory. Toadservice{xguaryi

* @param args

"/

= pubTlic static void main{>tringd args) {

try {

¥gueryws . proxy, ORAWSYPartClient mywPort = new xgueryms. proxy. OF
System. out.printind"calling * + myvPort.getEndpoint(dl;

myFort. setlsernamned"oe"y;

myPort. setPassword"oe");

String = myPort.getEndpointl;
Xoueryws., proq, Query_Text Xg_texT = new Query_text{]d
¥gqueryws. proxy. Query kg = new Query);
¥o_text.setTwpe(xguerans . proxy. Query_textTvpe. XOUERY D ;
¥o_text.set_walued"orarwiew™"PO_SL_BIX_TABLEY") sFurchaselrder
. Ssetluery_text{xg_text);

System. out.printind"Invoking the web service");

S0APETEMENT = myPort. XMLFromQuery{xq);

System. out.printind"Done. You can now check wour result with H

1} catch (Exception ex) {

ex.pr1nt5tackTrace[};
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20. In the navigator, expand OBE-DBWS > XQueryWS > Application Sources > xqueryws.proxy. Click

ORAWSVServiceProxy to see the structure at the bottom window pane.

Applicatiu:uns M. lﬂlCDnnectiDns ] E]
EXCY L T=IENSE

Applications
=& oBE_DEwWS
El XOueryWs
ElI:l Application Sources
Ellﬂ XQUENYWE. proxy
L Ly e
Iﬂ XOUENYWIS.

EOR&WWSEMEEPWW - Structure E]
a

== Sources -
------ B] orawsvservice java

...... & orawsvservice_Impl java

------ & ormwswPorType java

------ @ Query_textType java

------ @ Mull_handling.java

...... @ Query java

------ E Query_textjava

------ @ Bind.java

------ @ Query_textType_Encoder java
------ @ Mull_handling_Encoder java
------ @ Query_text_Literalserializer java 7
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21. In the ORAWSVServiceProxy-Structure window pane, double-click ORAWSVBinding_Stub.java.

Applicatiu:uns M... Iﬁ;‘CDnnectiDns ] E]

RRAQRdoE FHd
Applications
=[] OBE_DEWS
=[] xaueryws
E||:| Application Sources
E]Iﬁ XOUEYWE. proxy
@Y oRawsyServiceProxy
ﬂ EQUEryE proxy.runtime

EOR&WSUSENicEF‘ery - Structure | [;]
4
= = v

...... @ Quer‘l:l,l_jalula :

------ E Query_textType_Encoder java
------ E Mull_handling_Encoder java

------ @ Query_text_LiteralSerializer java
------ @ Bind_Literalserializer java

------ @ Query_Literalserializer java
QRAMEYBinding_Stub java E

------ @ ORAWSYService_SerializerRegistry ja
------ @ CORAWSY Service_SerializerRegistryl2
------ & orRawsvYPartClient java -

101



22. The code in ORAWSVBinding Stub.java is displayed in the right window. Make sure all occurences of the
ENDPOINT ADDRESS PROPERTY are set to http://localhost:8080/orawsv.

DEAWSYPortClient jave @ ORAWSWRinding_Stub jave

SIBinding_Stubi{HandlerChain handlerChaind {
dlerChaind;
rtwCENDPOINT_ADDRESS_PROPERTY, " |jpaeapil Nalm=y Ny lni-y o
reion(s0aMYersion. S08P_11%;
eflamne] new QWame("http: SSxmins.oracl e, comnoramsy ", "ORAWSService " 30,
mel new QWame!"http: AAxmlns.oracle. comnforamsy ", "ORAWSYPOrt" 20 ;
g " wguersyns proxySruntineARANSYET nding_Stub, xml "

101 S

il ¥ml.soap. 50A8PETement XMLFromQuery(xgueryws. proxy. Query body)
=lva. rmi . RemoteException {

SenderState _state = null;
e = _start{_handlerichainl;

getFroperty{ClientConstants., DIME_ENCODE_MESSAGES_WITH_ATTACHMENTSY L=
state. getMessageContext (). getMessage(d . setProperty("DimeEncode”, _getPr

nals0APMessage _request = _state.getRequest(l;

PN . AP PR . J [ L. ¥ | B o Pl Wl 8 o ket
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23. Now, switch to ORAWSVPortClient.java window pane. Right-click on the code, and select Make. At the bottom of
the window, Messages- Log shows successful compilation.

& orawsvPortClient java | B oRAWSYBinding_stub java

package Xoueryws. proxy;

Himport ...

public class ORAWSWPortClient
private xquervws.proxy. ORAWSVPoOrtType _port;

= public ORAWSYPortClient() throws Exception { '
ServiceFactory factory = ServiceFactory.newlnstancel);
_part = {{xgue e RS st o e A e e A= R T CR X O UE T

[
- f"ﬂ"ﬂ'
b
wj@par‘am ElHEE Duick Javadoc Ctrl-D
— public static void Cenerate ACcessors...
try { Surround With...
KOUE ryms . pl Feformat CtrAl-L QUEFANS , pFOKY .
Swstemn. out, COrganize Imports Crrl+ Al -0 2intd;
Refactor 4
myFort. setl
myPort. seth
String o ocu Ctrl-¥
xoueryws. pl 5 cCopy Ctrl-C Fextil;
Hqui r‘}-'IE.IS.p-: [E Pazte Ctrl-t CQUERY)
¥O_text.se ;
w_text.sed coectAl Elilnd ") /Purchaselr:
. setluers
Swstaem. out, e N Ctrl+5hift-Fa ;
SOAPETement™ "o b il Alt-+5hift-F3 .
System. out) Ur result with
= Run
rExrent W -
1 ratrh Lebug -
Messages - Laog [

Compiling. ..

‘haome/oraclejdk1.5.0_11 GrersbinsJava -jar JShomegoracleSjdevhome/jdev, Tibsojc. jar -3
campiling Shamesorac]eAdkdi rDBWS Oue ryls s wgue ryws o roxy ORAWSYPortClient. jay
compiling Shomesoracle Adkdi rDEWS OueryWs sro xgueryws  proxy ORMNESVPoOrtType. java
compiling shomegsorac]eAakdi rDEWS ZQueryhs ssro/xqueryws proxyQuery. java
campiling Shamesorac]eAkdi r DBWS HOueryls sro wgueryws proxy Null_handling. java
compiling Shomesoracle dkdi rDEWS SOueryWs sro xgueryws  proxyBind. java
compiling shomegsorac]eAakdi rDEWS ZQueryhs ssro/xqueryws proxy Query_text. java
compiling /homeforac1efwkd1erBWS/XQueryWstrcfxquerywsfproxyf&uery_textType.jaua{
compiling Shomesoracle dkdi rADEWS Ouerys  src wgueryws  proxy ORANSYSeryice. java

(4:456:35 AM] Successful compilation: @ errors, O warnings.
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View Web service request and response using Http Analyzer
1. To view the Webservice request and response using HTTP Analyzer, first, you should set HTTP Analyser settings in JDeveloper.

In the JDeveloper window, go to Tools, and select Preferences...

=N Window Help

ADF Runtime Installer »
ADF Security \Wizard
Configure Palette. .,
Convett DTD Ea XS0

Manage Application Templates. ..
Manage Libraries. .,

Plug-in HTML Canwerter

0L Worksheet

External Tools...
I:I Start WebCenter Preconfigured ©C43
I:I Stop WebCenter Preconfigured 041

E' Project Properties...
Default Projeck Properties., ..

Embedded OC41 Server Preferences. ..
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2. In the Preferences window, select Web Browser and Proxy. Make sure of the following, and click OK.

Use default HTTP Proxy Server check box is selected

Host Name is localhost
Port Number is 8099.

& Preferences

¥

—unpEare

Database Connections
Drata Control Palette
Debugger

Deployment

Diagrams
Dacurnentakion
Extensions

File Types

Global Ignore Lisk

Htkp Analyzer

Java Wisual Editor

15P and HTML Yisual Editor
Mabile :
Profiler
Tasks
Versioning

eb Browser and Proxy
WebDay
Wy'3-1 Testing Tools
aML schemas

Kl

x5l Maps A

x)

Web Browser and Prozy

Browser Command Line:;

| || Browse, ., |

Lse HTTP Prasy Server

Host Mame; | lacalhost |
Port Mumber: | 5099
Exceptions: | |

IUse a wertical bar (|} to separate exception entries, You can use an
asterisk (*) as a wildcard,

|:| Prosey Server Requires Authentication

(0] 4 | | Zancel
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Rdl Oracle JDeveloper - OBE_DBWS.jws : XOuer
File  Edit Search  Mawigate PRun Debug
=B Sptions ]
Syste.m ﬂ-auigatc-ur Ctrl+Shift—N

il Application Mavigator  Ctr+5hift-A
a @ E ﬂ| Cannection Mavigator  Ctrl45hift-0
B cvs mavigator CHH+Shift-G
=& oselE] Log Ctr+Shift-L
=G5 = structure CUr+Shift-5
= T Hierarchy Ctr4Shift-H
[@ Property Inspectar Ctri+-5Shift-1
ﬁ? Component Palette Ctrl+=hift-P
|[Z] Data Contral Palette  Ctrl+Shift-D
E Thumbnail
G_ Constraints
Debugger ¥
Ul Debugger b

= ORAWS

Http Analyzer

Run Manager

Tasks Windaow

| =

=
v

Statusz Bar
Toolbars

R

Refrezh

3. In the JDeveloper window, go to View, and select Http Analyzer.
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4. The Http Analyzer appears at the bottom of the window. Click the Start Http Analyzer icon.

Hittp Analyzer |

Rrm@odavri

Eq;t;n HtltpA:walyzerfrl | Query | Cookie |Sta...| Set—C...lT‘fpe|Siz

History | Data DE2

5. Now, you run the project. In the JDeveloper window, go to Run, and select Run XQueryWs.jpr.

Oracle JDeveloper - OBE_DBWS.jws : XOueryWS.jpr. : (home/oracle/wkdir/DEWS/X(

File Edit  ‘Wiew Search Mavigate

Refactar

Yerzioning Toals

Wi

G=wae 0-0- 9

Applicatiu:uns M... ﬁCDnnectiDn

»

G @ W W a3 B Make oBE_DBWS jus

Applications Gty Make XQueryWs jpr
=& oBE_DEWS Make Working Set
E|... HOIL B S Rebuild QBEE_DEWS juws
ElD Application Sources @ Rebuild XQuers jor

=10 xqueryws.proxy
@ orawsvservicePr) 3
-0l =queryis proxy . runti Clean XQuerds jpr

S Run Ant on XQuer s jpr

Rebuild Working Set

Ctrl-F3

Alt-F9

Ctrl+Alt+5hift-F3

EEDN

Load Profile Results...

o

EOR&WSUPDHCHEMJ&U& - Structure

S5 ¢i-E@EA s

....... [T v A G mmnsr FEaces

Deploy

E. Audit ORAWSYPortClient java...
Javadoc ORAWEYWPort Client java
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6. In the Choose Default Run Target Window that appears, perform the following steps:

a. Click Browse.

# Choose Default Run Target

This project has no defaulk run target. Please choose the File wou want ba run,
Default Run Target:
|| | [ Browse,,, ]

Atkempt to Run Active File Before Default

b.Go to <working directory>/DBWS/XQueryWS/src/xqueryws/proxy. Then, select ORAWSVPortClient.java, and
click Open.

® Choose Default Run Target @

Location: [I:[C:'I,HOL'l,xmlu:ll:u_3'!,FiIes'l,DBWS'I,XQuer‘;xWS'l,src'l,xquer';.fws'l,prnx':.f '] @ m ﬁ E

[ runtime
D Bind.java

Mull_handling. java
Project E op PartClient. java
CRAWSYPart Type. java
% ORAWSYService, java

. =] orawsyServiceProwy . proy
Application Ouery. java

Q CQuery_text.java
Query_textType.java

Home
¥
I=er
File name: | ORAWSYPortclient java |
File bype: [F'.II Files (*,*) v]
Cpen J ’ Cancel ]
c. Click OK.
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# Choose Default Run Target @

This project has no defaulk run karget, Please choose the file you want ta run,
Defaulk Fun Target:
|C:'I,HDL'l,xmIdI:u_3'l,FiIes'l,DBWS'I,XQuer';.fWS'I,sru:'l,xquer':.fws'l,pru:ux';.f'l,OR.ﬁ.WS'-.-'PDrtCIient.java | | Browse, ., |

Atkempt ko Run Ackive File Before Default

| Help | | Ik | | Cancel |
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7. In the Log window that appears at the bottom, you see the following message.

calling http://localhost:8080/orawsv

Invoking the web service

Done. You can now check your result with HTTP Analyzer.
Process exited with exit code 0.

Running: AoueryWW'S,jpr - Log E]

DihtempiOracle’jdevstudiolOlzddjdkhbint javaw. exe —-client -classpath DIAVHOLYxmldbh 3% files
calling http: fflocalhost: 2080 orawsw

Invoking the web service

Done. Tou can now check your result with HTTP Analyzer.

Process exited with exit code 0.

8. Switch to Http Analyzer at the bottom window pane. Double-click on the last item.

Alternatively, you can select the last item and click Data.

Http Analyzer ]
PEBZEawRAE
(u] | Date |CaIITime| Methodl Ul | Query | Cookie Status Set-Cookie | Tvpe | Size
1 Wed, 10 Oct 2007 21:22:15 GMT  20ms  POST  http:fflocalhost: 3080 or awsy 401 Unauthorized HTrML 147
z 200ms  PO3T  hikp:flocalhost: 2080/ or awsy 200 O, SOAP 15912

History | Data [v]~]
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9. In the Http Analyzer window, the bottom left pane displays the web service request, and the bottom right pane displays the

response.

Http Analyzer l

GrmEEesSavn i

Request: localhost

] Show Headers

Wiet | Cantent

Response: localhost

</enr:Body>
< /enr:Envelope

] Show Headers
Header Yalue Header | Yalue
Host localhost: 8080 MS-Author-Wia DAy
Prosy-Canneckion keep-alive Day 1,2, <http: v, oracle, compxdbjwebdav/props =
Connection TE Server Oracle XML DB/Oracle Database
TE trailers, deflate, gzip, compress Content-Type textfxml; charset=TF-8
Lser-Agent Oracle HTTPClient Yersion 10h Transfer-Encoding chunked
SCAPACtion "http: iflocalhost: 080 or awsy"
Accept-Encoding gzip, %-gzip, COMPress, x-Compress
Sutharization Basic b2Ueb2U=
Content-type textixml; charset=JTF-5
Content-length 407
4] [»
Insert ] ’ Delete l P | |
<rxml wersion = 'l.0' encoding = 'UTF-5'2>- <ryml wersion = '1.0'2-
<env:Enrelope xnlns:env="http://schenas.xnlsoap.org/soap/envelope/"” <goap:Envelope xmlns:soap="http://schemas.xnlsoap.org/so0ap/emn—
<eny:Body>- <=zoap :Body>-
<nsl: query: <gquerylut xmlns="http://xnlns.oracle.con/orawsy >
<nsh:gquery text type="XQUERY">ora:wiew("PO_3L_BIX TAELE™) /P <ROWSET:>
</nsl:query- <RI

<COLUMH_VALUE>
<Reference>TFOX-20021009123336372PDT< Re fer
</COLUMH_VALUE:-
< /ROV>
<O
<COLUMH_VALUE:>

“Reference>TFOX-200210091 2333601 2PDT /Refer) ™ |
4 | Http Anakyzer Data § I | L & | v
History | Data

(=
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Reset the Proxy Server Setting in JDeveloper

1.In the “Preferences” dialog box, select the “Web Browser and Proxy” from the list, and make sure the “Use HTTP Proxy Server”
checkbox is unchecked.

= Preferences @

""" —uJmpare=

2 Web Browser and Proxy

...... Database Cornections Browser Cormmand Line:

------ Data Cantral Palette | | | Erowse. ..
[#}- Debugger
------ Deployment
[+ Diagrams
------ Documentation —
------ Extensions

------ File Tyvpes

------ Global Igriore Lisk
------ HEtp Analyzer

------ lava Visual Editor
[+~ 15P and HTML Wisual Edikar
[+ Mobile
------ Profiler
[+ Tasks
[#}-\ersioning

[ ] Use HTTP Proxy Server

\eb Browser and Proxy
...... WEbqul'u'l

------ WS-I Testing Tools

------ wML Schemas

[+ #5L Maps hd

Kl

| Help | OF _J | Cancel

Summary
In this tutorial, you learned how to:

3 Create a binary XML table
1 Review the XML Schema in JDeveloper
1 Use XML DB Web Services for Service-Oriented Architecture
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Lesson 4: Using Binary XML and XMLIndex to Aggregate and
Query Unstructured XML Data Sources

Purpose

This tutorial shows you how to use binary XML storage model, XMLIndex, XQuery, SQL/XML, and many other salient
capabilities of Oracle XML DB to aggregate and query unstructured XML data sources.

Time to Complete
Approximately 40 minutes
Topics

This tutorial covers the following topics:

g OQverview

o Prerequisites

gy Setting Environment Variables.

m Creating a new user and grant necessary privileges

m Creating a table to store information about RSS feeds

m Creating a table to store RSS news items

= Creating an XMLIndex on News Items

gy Creating an RSS View with Aggregated and Normalized News Items from Diverse News Feeds
g Reading the Normalized RSS Feed with a Firefox 2.0 Browser
3 Cleaning up the machine

0 Summary

Overview

Oracle Database 11g XML dB introduces a new binary XML storage model, a new XMLIndex index, and many other salient new
capabilities for high performance storage and retrieval of structured and unstructured XML documents. This tutorial uses a real
world use case of an RSS feed aggregator to demonstrate these versatile and high performance capabilities.

Binary XML Storage Model:

Binary XML is a new storage model for abstract data type XMLType, joining the existing native storage models of structured
(object-relational) and unstructured (CLOB) storage. Binary XML storage provides more efficient database storage, updating,
indexing, and fragment extraction than unstructured storage. It can provide better query performance than unstructured storage-
it does not suffer from the XML parsing bottleneck (it is a post-parse persistence model). Like structured storage, binary XML
storage is aware of XML Schema data types and can take advantage of native database data types. Like unstructured storage,
no data conversion is needed during database insertion or retrieval. Like structured storage, binary XML storage allows for
piecewise updates. Because binary XML data can also be used outside the database, it can serve as an efficient XML exchange
medium, and you can offload work from the database to increase overall performance in many cases. Like unstructured storage,
binary XML data is kept in document order. Like structured storage, data and metadata can, using binary storage, be separated
at the database level, for efficiency. Like unstructured storage, however, binary storage allows for intermingled data and
metadata, which lets instance structures vary. Binary XML storage allows for very complex and variable data, which in the
structured-storage model could necessitate using many database tables and joins. Unlike the other XMLType storage models,
you can use binary storage for XML schema-based data even if the XML schema is not known beforehand, and you can store
multiple XML schemas in the same table and query across common elements.
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XMLIndex Indexing for Binary XML and Unstructured XML Storage Models:

B-Tree indexes can be used advantageously with structured storage. They provide sharp focus by targeting the underlying
objects directly. They are generally ineffective, however, in addressing the detailed structure (elements and attributes) of an
XML document stored in a binary XML or a CLOB instance. That is the special domain of XMLIndex: binary XML and
unstructured storage models. Unlike a B-Tree index, which you define for a specific column that represents an individual XML
element or attribute, an XMLIndex index is very general: indexing with XMLIndex applies to all possible XPath expressions for
your XML data. An XMLIndex index presents the following advantages over other indexing methods:

An XMLIndex index can be used for SQL/XML functions XMLEXxists(), XMLTable(), and XMLQuery(), and it is effective in any
part of a query; it is not limited to use in a WHERE clause. This is not the case for any of the other kinds of indexes you might
use with XML data.

XMLIndex can thus speed access to SELECT list data and FROM list data, making it useful for XML fragment extraction, in
particular. Function-based indexes and CTXXPath indexes

You need no prior knowledge of the XPath expressions that will be used in queries. XMLIndex is completely general. This is not
the case for function-based indexes.

You can use an XMLIndex index with either XML schema-based or non-schema-based data. It can be used with binary XML
and unstructured storage models. B-Tree indexing is appropriate only for schema-based data stored object-relationally
(structured storage); it is ineffective for XML schema-based data stored in a binary XML or a CLOB instance.

You can use an XMLIndex index for searches with XPath expressions that target collections, that is, nodes that occur multiple
times within a document. This is not the case for functional indexes.

Oracle Database-Native XQuery:

Since XQuery is now a W3C standard, the IT community has started adopting the business uses of XML and XQuery. As the
innovation leader in commercial database technology, Oracle Database 11g provides a full-featured native XQuery engine
integrated with the traditional Oracle database server. On the SQL side, the SQL/XML standard has defined a way to
encapsulate XML in SQL and to integrate the querying of XML using XQuery. This is being accomplished by introducing new
SQL functions: XMLQuery, XMLTable, XMLEXxists, and XMLCast , which operate on XML and SQL values using XQuery. Oracle
Database 11g enables XQuery support in the database server through these SQL standard functions. A new XQUERY
command has also been implemented in SQL*Plus to allow users to enter XQuery expressions on the command line. With
standards-based implementation of XQuery in Oracle Database 11g, application developers can use their favorite APIs (e.g.,
JDBC, ODP.NET, and web service) to access Oracle Database XQuery capabilities.

Benefits of Oracle XQuery:

Using SQL/XML XQuery functions along with indexing schemes for structured, unstructured, and binary XML storage models,
XML dB can perform uniform XML queries across different storage models with orders of magnitude performance improvement
over DOM-based functional evaluation of XML queries. Furthermore, XML queries can be seamlessly merged with SQL
relational queries to handle all query scenarios. Finally, the XML query capabilities of Oracle XML dB are built on the solid
foundation of industry's best relational database that is highly reliable, available, scalable, and secure. In short, the XML dB
query capabilities in Oracle Database 11g provide the most comprehensive and efficient functionality for versatile, scalable,
concurrent, and high performance XML applications.

Prerequisites
Before you perform this tutorial, you should:
Check your Oracle Database 11g installation

Check your Firefox browser version 3.0 installation
Check your Oracle SQL Developer 1.5.1 installation

L Db =

Check the files in your working directory (/HOL/xmldb_4/files)

NOTE: To accommodate the hands-on lab environment (i.e., no internet access), all the steps have been pre-run during
installation to populate news items. You should focus on examining the scripts and running the queries.

115



Creating a new user and grant necessary privileges

Using the following steps you would create a new user and use the new security mechanism in Oracle Database 11g to grant

the new user access to internet.

1. Connect as user system

1.  Open SQL Developer.
2. In the Connections tab select New Connection.

Oracle SQL Developer

Eile  Edit  Miew Mawigate Run Debug Source Tools  Help

BeEg 90 XUG 00 3 B

siaddiug ﬁ.

| € Editing

<null>

3. Connect as system/oracle.
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¥ New / Select Database Connection E]

Connectio..| Connectio..) Connection Mame |sys¢em| |

Usernatne | aystem |

Paz=zward FARRRR |

[ ] save Pazsword

Cracle | Access | MySGL | SQLServer |

Connection Type @ EBasic O TS C) Aclvanced

Hostnarme | localhost |
Port 11521 |
Ok ||:|r|:I |

(1 Srrvice name | |

Status :

Help ] [ Save ][ Clear H Test ][ Connect ][ Cancel
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2. Open and execute the script 1_1_CreateUser.sql.

Location: | (] DrHOL bl _difiles QOB H|ER

=l
Q E 1_2 hitpAccessPriv.sgl

2_1_CreasteFeedsTable =gl
Hore 2_2 InzertFeeds 2ql
2_3_ VerifyFeeds sl
3_1_CreateRSStems Table sl
32 InsertRSShems =gl
3_3_InsertTesttems sgl
4_Createlndexes . sql
5 1_CresteRSSViews =gl
5_2_ExplainRESviews sql
5_3_CresteR=SResource.sql

cleanup.sgl

File: narne; | 1.1

File type: | SGL Seript (*.sq) -|

Open i [ Cancel ]
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¥ Oracle S0OL Developer,

File Edit “iew Mavigste Bun  Debug  Source  Migration Toolz  Help

Go@@ 9 xXEE O0-0- 5- e
ﬁCUnne Zigs E] B- 1_1_Createllzer =ql ] E]
2W0Y FPERAR® &8B ¢ £.02346465 seconds system ¥

2R Connections Enter SGL Statetnent:

@

z1addius 4‘5".

drop user rss cascade ==

£

drop tahlespace rss
/

commit

/ -
create user rss identified by rss

-— default tabhlespace users

£

create tablespace rss datafile 'rss.f' size 100m reuse

segment space management auto;

alter user rss default tahlespace rss; -
] [»]

. 4

B> Resuts | B Seriet output "EExmam | 88 utotrace | @oEmS Output | @ owa Output
¢HA&

grant select catalog role to rss

grant select catalog role succeeded.

10m=s elapsed

o ] ||

Script Finished | Editing
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3. Open and execute 1_2_httpAccessPriv.sql create a new Internet access control list (ACL) and assigned to the new user.

¥ Oracle S0L Developer, : D:AHOL anldb_4vfiles’1_1_CreateUser.sql@system

File Edit Wiew Mavigate BRun Debug Source  WMigration Toolz  Help

BoHd 9 XEE 0-0- 8- i
yconne... ]| [ 1_2_ritpAccessPriv.agl ] (=]
% l‘ai ? B % ﬂn @ @ E ﬁ é‘ 251475145 seconds |3ystem ¥

ﬁ Connectiohs Enter 1RUH Sl:ript kl"lt
a system &

sjaddius @

begin

dbms network acl admin.create acl|
acl =>'internet-acl.xml',
description =» 'ACL for *',
principal => 'RS5',

is_grant =>true,

privilege =>'connect');

dbms network acl admin.assign acl|
acl =» 'internet—acl.xml',

host => '*'); ‘m
end;
/ -

4] [v] |
.

> Resutts | [B script Output ”BExpmin | BB autotrace | @0EMS Output | @)0wia Output
¢ 88

2,473ms elapsed

cornit

[»

commit succeeded.

30wz elapsed ==

L} |:E:f:f

Script Finished | Line 24 Calurn 1 |Insert | | windows: CR... | Editing
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Creating a table to store information about RSS feeds

An RSS (Real Simple Syndication) feed is an URL pointing to an XML document in one of the many variants of RSS formats.
The XML document of an RSS feed contains news items. In this section, you will create a table to store information about
subscribed RSS feeds.

1. Create a connection with user rss/rss

F- Mew [ Select Database Connection E

Cunnemin..ICDnnec’cin.. Connection Mame |rss |
syatem systemid@. ..

Uzernatme | res |

Pazzward

£ 1 |

[ ] save Pazzward

Oracle | access |MysaL | soLServer |

Connection Type (2) Basic () TMS () Advanced

Hosthatme | localhost |
Port 1521 |
(%) 3D ||:|r|:I |

|

O Service name |

Statusz | Success

wow | [ swe ][ g ][ 1w ][ comes ][ cocn ]

Click on the “Connect” button to connect as user RSS.
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2. As user RSS, execute the script 2_1_CreateFeedsTable.sql to create a new rssfeeds table.

¥ Oracle 501 Dewveloper,

File Edit Wiew Navigate

Eun Debug Source Migration Tools  Help

Fo@ag 906 XBE 0O-0- 5-

Tconne... (]| [ 2_1_CresteFeedsTakle =g ] E]E-Il
BWRY PERRA® &8VR ¢ 0.52508843 seconds [ss  ~|2
409 connections Erter SGOL Statement: E»
! FY
% ?;em -— Create a table to hold all feeds W
create tabhle rasfeeds |
feed id number,
protocol varchar? (10}, -- RS3 or ATCM
provider rvarchax2 (Z0) , —
title rarchar? (40) ,
feed uri varchar? (120)
Vi
commi t |
/ -
1] [+
..
[ Resuts | [l soript output ”EExpmin | BB autotrace | @oems Output | @) owia Outpt
¢ 8 a

create table rasfeeds |
feed id number,

protocol varcharZ (10), -- RS3 or ATCM
provider varchar? (207,
title varchar? (407 ,
feed uri varchars (120}

[ b

-

Script Finished

| Editing
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3. Open and execute the script 2_2 InsertFeeds.sql to insert a list of news feeds into the rssfeeds table.

F- Oracle SOL Developer : rss

File Edit Wiew Mavigate Bun Debug Source Migration Tools Help
Goaa 9@ YXEBE -0 - =
Tconne... [ ]| | 2_2_InsertFesds =gl 1 E]Lﬂ_-l
——|w»
E I FPERRe &d8OB ¢ 0.52326566 secands s 7] E
I connections Enter SGL Statement: o
& rss —-- Insert sample feeds that are using different B33 formats e’
a system
——= CHNN.com ]
insert into rssfeeds valuwes (1001, 'rss 2.0', 'CHN.cow', 'Top Stories', ']%
insert into rssfeeds wvalues (1002, 'rss Z.0', 'CHN.com', 'World', 'http:/
insert into rosfeeds walues (1003, 'rss Z.0', 'CHN.cow', 'U3', 'http://rs
insert into rssfeeds walues (1004, 'rss 2.0', 'CNN.com', 'Polikics', 'htt
insert into rssfeeds valuwes (1005, 'rss 2.0', 'CHN.com', 'Law', 'http://r
insert into rssfeeds walues (1006, 'rss 2.0', 'CNN.com', 'Technology', 'h
insert into rssfeeds waluwes (1007, 'rss 2.0', 'CNN.com', 'Science & Space
insert into rssfeeds wvalues (1008, 'rss 2.0', 'CNN.com', 'Health', 'http:|+]
4] i I [+
W
> Resuts | & Seript output "HExplain | BB autotrace | AoEms output | @) owia Output
——inzsert into rasteeds values [(2UULl, 'ras £.U7, "Google News', 'Taiwan', "htla
-— W3z RS3 1.0 feed
insert into rssfeeds wvalues (5001, 'rss 1.0', 'W3C News', 'Press', 'http://uw
1 rows inserted o
3
1] [ [»]
Script Finished | Line 48 Colurn 11 | Insert | | ‘Windaws: CRi... | Editing
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F- Oracle SOL Developer : rss

4. Open and execute the script 2_3_VerifyFeeds.sql to verify that a list of news feeds have been inserted.

=

Wiewe  Mavigate

Bun  Debuy  Source  Migration

Tools

Help

Fode 9060 BB O-0- 5-

I_?sk
o

%Conne... ]

]

=07

B 2 3 WerifyFeeds . sql ]

rERRe GuwBd ¢

0.07203793 seconds

5:-5 Connections

E{ Execute Statement (F9) |

sladdius E

conn rss/rss
—= Check current feeds

select * from rssfeeds

/

-
|I’SS ¥
FY

-

_J] [¥]
B> Resutts | [&] script output | BExpiain | Bautotrace | @0EMS output | @) owa Output |
Results:
reepn (B proTocoL [ Provioer ] TmLE @ FeeD_UR
1 1001 re2 2.0 CMM.Cotn Top Stories hittp: firss chncomiresionn_topstoriesree [
2 1002 rss 2.0 CHM.com Wiorld httpodirss chn comiras/cnn_world ras
3 1003 rss 2.0 CMM.Com s httpr frss con comtssionn_us res
4 1004 rsz 2.0 CMM.Cotm Poltics httg Sz chnLcombssionh_alpoltics res
5 1005 rss 2.0 CHM.com Lawy httpofirss chn.comirasionn_law res B
5 1006 rs= 2.0 CMM.com Technology httpre frss chncomitrssionn_tech res
7 1007 r== 2.0 CMNM.Com Science & Space httpe fvss conLcombssionn_space rss
3 1008 res 2.0 CHM.com Heafth httpodfirss chnocomirzsionn_health res
9 1008 rs= 2.0 CMM.com Entertainrment httpe frss con combssionn_showhiz rss
10 10M0rss 2.0 CMNM.Com Travel http frss chon comitrssionn_travelrss
11 1006 rs= 2.0 CMM.com Education httgr Mz con combrssionn_education.rss
12 1008 res 2.0 CHM.com Ofthest httpo == chn.comirzsionn_offbeat res B

1]

[}

Al Rowes Fetched: 37

Lire 9 Caluran 1

Insert

Wirdows: CRY. | Editing
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Creating a table to store RSS news items

Different RSS formats used different XML structures to represent news items. This type of highly variable XML structures are
best stored with the binary XML storage model. By taking advantage of the binary XML storage model along with the
SECUREFILE LOB storage format, you can gain improved performance while reducing storage space.

1. As user RSS, execute the script 3_1 CreateRSSItemsTable.sql to create a new newsltemsTable. Notice the creation of
“virtual columns” to enforce unique constraints. Also notice how Oracle XML dB can handle different namespaces defined by

different RSS formats.

¥ Oracle SOL Developer : rss

File Edit “iew Mavigate Bun Debuy  Souwrce  Migration Toolz  Help
FeBa 9 BB 0-0- - e
@ﬂConne... b3_1_CreateRSSﬂemsTable.sql ] E]Lm
B8 Y 3 @' BRd 8Bl ¢ 1 01817667 seconds s ~|32
40 Cannections Eriter 3 Run Scrigt (F5) | E’
a rEs =
a system -— Craete a binsry ML table with the news item title as = wirtual column
-— Notice the ZIECUREFILE storage option
create table newsItemsTsble of XMLType
YMLType store as SECUREFILE hinary XML
{compress cache) -
VIRTUAL COLUMNS
(ve_title AS (extractValue [OBJECT VALUE,
'fitem/title | fa:entryfa:title | frl:item™
'#mlns:a="http://purl.org/atom/ns#" xmlns:
ve_pubDate As (extractValue (OBJECT WVALUE, |
'fitem/pubDate | fa:entry/a:modified | /frl
'#mlns:a="http://purl.org/atom/ns#" xmlns=:
J E
4] | 0
B> Resutts || [&] script Output ”EExmain HHAututrace "QDBMS Output ][ @ 0w Output
¢ 8a
ALTER TABLE newsItemsTable succeesded. 3
commnit
cormit succeeded.
| I [+
Script Finished | Line 1 Column 1 hsert | | ‘Windaws: CRY... | Editing
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2. Open 3_2_InsertRSSItems.sql. Depending on whether you are accessing the Internet via a proxy server, modify the script
to change the parameter of the utl_http.set_proxy () call.

B> 3 2 nsenRSSkems.sql | 2

FERARO® &E&89BE ¢ 24 501 600ES secands m o

Enter SGL Statement:

Fy
conh rss/ras

-— Need one of the following to access B35 feeds on the Internet

-—call utl http.set proxy('smaw-—proxy.us.oracle.com')
call utl http.set proxy (HULL)

3. You can now execute 3_2_ InsertRSSItems.sql to insert news items into the newsItemsTable. Notice how the script uses
the XMLTable () function to extract news items for insertion into the newltemsTable.

F- Oracle SOL Developer : D:AHOLwamldb, 43filesk3 2 InsertRSSltems.sql@rss

File Edit “jew Mavigate BEun Debug Source Migrstion Toolz  Help

BoHE 9 XEE O -0 - =3
%Conne... E] B- 3 2 InsentRSShems. sal ] EI {ﬂ
B m T > % % a L] @ B E é 24 60160065 seconds res - _tgn_
40 Connections Erter SGIL Statement: %
- rss BEGIN ||
a system sgl stwmt =

'select coluwmn value from xmltable [''declare namespace a = "http://purl.org/atom/ns#

declare namespace rl="http://purl.org/r=ss/1.0/"
for-8H. dn. .. ‘Beturn:

if ($i//item) then $i/f/item
else if ($i//rl:item) then $i//rl:item

else //a:entry'' passing xmlparse [document

'httpuritype(:1) .getclok (1) ';
DEMS_OUTPUT.put_line(sgl stwk);
4]

avResuﬂsl &l seriet Ou‘tput" EExpiin | B utotrace | BDBMS Output | @ ovia Output
¢Hd8a

[4]

Script Finished | Line 12 Column 1 |Ingert | Modified | Windows: CRY... | Editing
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4. With a unique constraint on the virtual column of news item title, Oracle XML DB can enforce the uniqueness of a news item title.
You can execute 3_3_InsertTestItems.sql to insert news items with duplicate item titles to confirm the existence of a
unique constraint on news item title.

F- Oracle SOL Developer : D:AHOL bamldb_4Xfilesk3_ 2 InsertRSSltems.sqla

File  Edit “iew Mavigste Bun  Debug  Source  Migration  Tools Help
EeE8 9@ YEE 0-0- - i
Tcorne... ] 21| 3_3_nsertTesttems =gl ] El[m
BE®RYT FEERERS® &d88 ¢ 052190655 seconds rss v é”
0 connections Enter SGL Statement: §~
-k rss |~
a system —— Insert a news item with & duplicate title but using the ATCOM format
insert into newsItemsTable
values (XMLType [ '<a:entry xmlns:a="http://purl.org/atom/nsi"><a:title>Here i= a test item
<a:issued>2007-05-07T21:04:40+00:00</a: issued><a:content>This is the duplicate test item
/ =
—— Insert a news item with a duplicate title but using the RIS 1.0 format ||
insert into newsItemsTable
values (XMLType [ '<item xmlns:de="http://purl.org/de/elements/1.1/" xmlns="http://purl.orgf~|
4 | Dl
> Resutts || [E] sorint Output"EExplain | B autatrace | @oBMS Output | @)owa Output
el .
values (XMLType [ '<item xmlns:de="http://purl.org/de/elements/1.1/" xmlns="http://purl.org/rsg |
<deidate>2007-05-07T21:04:40+00:00</de :date><description>This iz another duplicate test iten
Error report:
3CL Errcor: ORA-00001: unigue constraint (RSS.TITLE_IS_UNIQUE:I violated
00001. 00000 - "unigue constraint ($s.%s) violated” 1 |
*lause: An UPDATE or INSERT statewment attempted to insert a duplicate key. -
For Trusted Oracle configured in DEMS MAC mode, vyou may see =
< [ [»] |
Script Finished 5LineQCqumn 45 |Inser1 | Windowys: CRJ... | Editing
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Creating an XMLIndex on News Items

With news items stored with binary XML storage model, creating an XMLIndex on news item titles will provide much improved
query performance. To allow full text searches on news item titles, a secondary text index can be created on the path table of

XMLIndex.

1. As user RSS, execute the script 4_CreateIndexes.sql to create an XMLIndex using a subset of XPath pointing to news item
titles. A secondary text index is also created. Notice how Oracle XML DB handles multiple namespaces used by different RSS

formats.

F- Oracle SOL Developer : D:3HOLwanldb, 4ifilesi3_2 InsertRSSltems.sq

File  Edit Wiew Navigste

Fun  Debug  Source  Migration Tools  Help

rEs

- system

EoHE 9@ YXED O -O- - i,

%Conne... —[Z] Dfi_Creaielndexes.sql 1 E[ﬂ
EN ¢ FPERRSe 8RB ¢ 502708157 seconds [ss =] 2
I Connections Enter SQL Statement: %

-- Notice the path subsetting
create index newsitem bix ix on newsItewsTable [OBJECT VALUE] indextype is xdb.xmlindex
parametexrs ['PATH TAELE newsitem hix_path table
PATHS [INCLUDE (/a:entry/a:title fitem/title frl:item/rl:title

PATH ID INDEX newsiterw bix path id ix
ORDER KEY INDEX newsitem bix order key ix
VALUE INDEX newsitem bix walue ix')

-- Create a secondary text index on the VALUE column of the path table
CREATE THDEX newsitem bhix text ix 0N newsitem bix path tabhle (VALUE) TIHDEXTYPE IS CTXS3Y3

parameters |'transactional')

4] | [»

!
NAMESPACE MAPPING (xmlns:s="http://purl.org/atom/ns#" xn

a'vResults & seriet outout " E9Expian | Eavtotrace | BoBMS outout | @ oves Outout |

¢Ha

parsmetelr | "Eransactional |

CREATE INDEX succeeded.
3,084ms elapsed

<

[»]

Script Finizhed

| Line 32 Colurmn 1 Insert | Windows: CRY... | Edting
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Creating an RSS View with Aggregated and Normalized News Items from Diverse News Feeds

The main function of a RSS (Real Simple Syndication) aggregator is to aggregate and normalize news items from multiple feeds
using diverse RSS formats. In this section, you will see how you can create an RSS view normalizing diverse RSS formats.

1. As user RSS, execute the script 5_1_ CreateRSSViews.sql to create a relational view newsItemsRelView which
normalizes news items using diverse RSS formats. Notice the UNION ALL clause in the SQL statement for creating this view.
Also notice the usage of ora: contains () XQuery function for full text searches on news item titles. An XMLType view

newsItemsRSSView is also created to complete the normalization of diverse news feed RSS formats into a single RSS 2.0
format.

F- Oracle SOL Developer : D:AHOL wamldb,_4%filesk3 2 InsertRSSltems.sql@rss

File  Edit “iew Mavigste Bun  Debug  Source  Migration  Tools Help
Becde 9@ XEHB Q-0 - =
Tyconne... ] 21| 5_1_CresteRsSviews ol ] E||-£|
i
BE®RYT FPESRSe® &E&d8BB ¢ 1.02038777 seconds el =
=
4 Connections Erter QL Statement: oE
-
%rs; -— Create an EMLType wview to generate a normalized B33 2.0 feed =
+--[eg system
create or replace view newsItemsRSSView of »mltype
with object id (2007} as
szelect XMLElement ("r=s", ¥MMLAttributes{'Z.0' AS "wersion"),
FMLElement [ "channel1",
FMLType [ '<titlexAn R35 Feed Generator Powered by Oracle XML DE
FMLType [ '<link>http://localhost</link>"'),
XMLType [ '<description>This R33 feed is generated by Oracle XML
HMLAG [
IMLElement ["item", [l
¥MLForest (title AS "title",
uri A% "link",
description as "description”,
publate as "publate')) order by title desc )))
from newsItemsRelView
/ -
1] ; I [»]
T
[ Resutts | [&] script Output" TExpiin "EAmmrace H B peMs output " @hovia Output
pubDate as "pubDate™)) crder by title desc ))) -
from newsItemsRelView
create or replace view succeeded.
310ms elapsed
comnit
{] [»]
Script Finished | Line &1 Column 1 |Inzert | | windows: CRi.. | Editing

129



2. Open and execute 5_2_ ExplainRssViews.sql to see if the SQL/XML queries in the normalized views result in optimized
query execution where the XMLIndex and the secondary text index are used.

F Oracle SOL Developer : C:\HOL'wanldb_4%files\d_2 FExplainRSSViews.sql

File Edit WView Havigate Run Source Versioning Migration Tools Help

FoEE D XER Q-0 5

[aCDnnectlons DFiIes _ [Z] [@5_2_ExplainRSS\liews.sql. l E] j:ﬂ_‘]

® | SOLworksheet| History . |5

' -7 Founp.ooo A ERRO BY @ 7ee915796 seconds rss 4
ED hoL Enter SOL Statement:

{27 tibrary Autctrace (F10) | ™

0 sl _1 3
D xmidb_2 e -- Pun an explain plan to werify that the normalized RE5 2.0 feed g
D wmidk_3 -- has been generated with optimal cquery execution g
E-E3 xmidb_4 explain plan for !' a
. {3 notes Iselect ¥ from newsIten -. 5,3
=[] files / ! g
1_1_CresteUser sl set echo off
. 1_2_httpAccessPriv.sgl select plan table output from table (dbms xplan.display('plan table', null, 'serial']):
2_1_CresteFeedsTable. sl set echo on |4
2_2_InsertFeeds gl ¢ 5 il
2_3_erifyFeeds.sol LA 5
5] 3_1_cresteRsstemsTable 5ol [ Reesutts | (5] Script output | 5 Explain | Eautotrace [ADEMS Output | (0 Owis Output
3_2_InsertRSStems sl :
3_3_InsertTesttems =gl SRER TION OBJECT_NAME C(A

=8 SORT UMIGLE
EA 148LE AccESS BY MDEX ROWD MEWWSITEM_BI%_PATH_TABLE

[B] 5.1_createrssviews sol
5 2 ExplainRsSyiews sl ) BITMAP CONVERSION TO ROWIDS
3 =0 BITMAP AND

4_3_CresteRSSResource o LS
...... cleanup sgl O BITMAP CONYERSION FROM

1B xmic, 5 =@ SORT ORDER BY

-0 si_HOLs_2008_v1 _files : powamn noex [l
B il s o5 s =40 BITMAP CONYERSION FROM
~$db_HOLs_2008_v1 htm :

S296830-1_Structured doc
S296832-3_Unstructured doc FS-
widlh_HOLs_ 2008 w1 htm
=| wmidh HOLs w3 him hl S0L History

4_Crestelndexes gl

MWEWSITEMETAELE s
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3. Open and execute 5_3_CreateRSSResouce. sql to create an Oracle XML dB repository resource to represent a normalized
RSS feed with aggregated and normalized news items from diverse RSS feeds.

'1- Oracle SOL Developer : D:AHOL wamldb, 4ifilesk3 2 InsertRSSltems.sql@rss

File Edit “ew Mavigate Bun Debug Source Migrstion Tools  Help

FeoBe 9™ Y¥@B 0-0- - =

@ﬁCDnne... ] [:] D 5_3_CreateRSSResource.sgl l [Z' 0|

B8R Y 3 ﬁé Re &E&898 ¢ 105701842 seconds s ~| 2
—| T

4 Cornections Erter 4 Run Script (F5) ] i1

- res i e B

a system hegin

if dbms_xdb.existsResource (targetFolder] then
dbrs_xdb.deleteResource (targetFolder, dbms_xdb . DELETE_RECURSIVE FORCE) ;
commit;

end if;

res := dbms_xdb.createFolder (targetFolder);

for newsItem in getNewsItems loop

res := DEMS XDE.createResource (bargetFolder || '/ [l 'news' || oid || '.xml',
end loop;

news I

end;
i
commit

e

1]

[r]
T

> Resutts || [ Sorint omput"EExplain | B utotrace ]@DBMS Output | @A oWt Output |
¢ dE

tor newsl[tem 1n getHews[Tems Loop

res := DEMS XDB.createResource (targetFolder || '/ || 'news' || oid ||
end loop;

'Lxml', newsItem

end;

anonymous block completed
l

[ [»]

| Line 31 Colurnn 1 |Ingert | | Windows; CRy... | Editing

Script Finished
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Reading the Normalized RSS Feed with a Firefox 2.0 Browser

There are several news readers capable of processing RSS 2.0 format. This section uses Firefox 2.0 browser to read the
normalized RSS feed.

1.You can open a Firefox 2.0 browser and point to the URL http://localhost:8080/home/RSS/news2007.xml. You will
see a list of news items aggregated from multiple news feeds. Enter rss/rss when prompted for User Name and Password.

Authentication Required

™" Enter username and password For "XDE" at http:/{localhosk: 3080
-
12-/") User Mame:

| Fss |

Passwiord;

| ek |

(] 4 ] ’ Zancel
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%) An RSS Feed Generator Powered by Oracle XML DB - Mozilla Firefox

File Edit Mjew History  Bookmarks  Tools  Help

@ - c (gl I |_] httpsfflocalhost: 3080 home/RS5 news 2003 <ml o " 2 jdeveloper duwn_,'r.

|£| Mast Yisited " Getting Started 5. | Latest Headlines

d‘ Cracle Enkerprise Manager (SYSTEM) - ... |_'] An RS5 Feed Generator Powered ... 53 .

| -"J Subscribe to this feed using | Lj[_hfe Bookrnarks v|

[ Always use Live Bockmarks to subscribe to feeds,

Subscribe Mow

An RSS Feed Generator Powered by Oracle XML DB

This R55 feed is generated by Cracle XML OB using binary ®ML storage model, XMLINdex, X0uery,
SOLAML, and many other salient capabilities

Will US-Poland missile deal help keep the peace?
Monday, Sugust 04, 2008 5:31 AM

The Italian government has deployed thousands of soldiers in major cities in a new drive against crime, Do
wou support the move?

W3IC Takes Steps to Make Yideo "First-Class" Web Citizen
Thursday, August 14, 2008 7:00 PM

2008-08-15: Webh-based video is exploding, for advertising, enterprise callaboration, entertainment,
product reviews, and other applications. As prices drop for consumer electronics, amateur and
professionals alike are creating increasingly high quality videos, Social networks are sprouting up around
webh-delvered media, W3C today launched a new video in the Yeb Activity to make video a “first-class
citizen" of the Web, The initial scope of work, determined as a result of a successtul W3C Warkshop an
Yideo will be conducted by three groups:

W3C Standards Make Mobile Web Experience More Inviting
Monday, July 28, 2003 7:00 PM

20028-07-29: w3aC today announced new standards that will make it easier for people to browse the
web on mobile devices, Mobile Web Best Practices 1.0, published as a W3C Recommendation by the
Mohbile Web Best Practices Working Group, condenses the experience of many mobile Web stakeholders
into practical advice on creating mobile-friendly content, These guidelines wil help to improve the

= L 1 7 lmil = I I P I -l P

.Y L PR I NI

£

L EP B e I PHL P

Note : The screen shot will be different from what a user gets due to changes in the news.
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Summary

In this tutorial, you learned about the following:

Creating a new user and grant necessary privileges

Creating a table to store information about RSS feeds

Creating a table to store RSS news items

Creating an XMLIndex on News Items

Creating an RSS View with Aggregated and Normalized News Items from Diverse News Feeds
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Lesson 5: Using Binary XML, XMLIndex, and XQuery to Store and
Query Unstructured XML Data

Purpose

This wokshop shows you how to load, index, and query Medline data in Oracle XML DB.
Time to Complete

Approximately 60 minutes.

Topics

This wokshop covers the following topics:

g Overview

o Prerequisites

g Loading Medline data into Oracle XML DB

@ Createing XMLIndex and Full-Text indexes on Medline data

m Executing a script of SQL/XML statements with XQuery expressions
m Executing a script of updateXML statements

g Summary

Overview

Since Oracle 9i Database Release 2, Oracle XML DB has been seamlessly integrated with the Oracle database to provide high-
performance database-native storage, retrieval, and management of XML data. With the new Oracle Database 11g release,
Oracle XML DB is taking another leap ahead with a rich set of new capabilities to simplify DBAs' tasks in managing XML data
while further empowering XML and SOA application developers. Oracle XML DB now supports multiple database-native XML
storage models and XML indexing schemes, SQL/XML standard operations, W3C standard XQuery data model and
XQuery/XPath languages, database-native web services, high performance XML publishing, XML DB repository, and versioning
and access control. This tutorial covers these topics along with key new features for using Oracle XML DB to store, query,
transform, and access XML and relational data.

Binary XML Storage Model:

Binary XML is a new storage model for abstract data type XML Type, joining the existing native storage models of structured
(object-relational) and unstructured (CLOB) storage. Binary XML storage provides more efficient database storage, updating,
indexing, and fragment extraction than unstructured storage. It can provide better query performance than unstructured storage-
it does not suffer from the XML parsing bottleneck (it is a post-parse persistence model). Like structured storage, binary XML
storage is aware of XML Schema data types and can take advantage of native database data types. Like unstructured storage,
no data conversion is needed during database insertion or retrieval. Like structured storage, binary XML storage allows for
piecewise updates. Because binary XML data can also be used outside the database, it can serve as an efficient XML exchange
medium, and you can offload work from the database to increase overall performance in many cases. Like unstructured storage,
binary XML data is kept in document order. Like structured storage, data and metadata can, using binary storage, be separated
at the database level, for efficiency. Like unstructured storage, however, binary storage allows for intermingled data and
metadata, which lets instance structures vary. Binary XML storage allows for very complex and variable data, which in the
structured-storage model could necessitate using many database tables and joins. Unlike the other XMLType storage models,
you can use binary storage for XML schema-based data even if the XML schema is not known beforehand, and you can store
multiple XML schemas in the same table and query across common elements.
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XMLIndex Indexing for Binary XML and Unstructured XML Storage Models:

B-Tree indexes can be used advantageously with structured storage. They provide sharp focus by targeting the underlying
objects directly. They are generally ineffective, however, in addressing the detailed structure (elements and attributes) of an
XML document stored in a binary XML or a CLOB instance. That is the special domain of XMLIndex: binary XML and
unstructured storage models. Unlike a B-Tree index, which you define for a specific column that represents an individual XML
element or attribute, an XMLIndex index is very general: indexing with XMLIndex applies to all possible XPath expressions for
your XML data.An XxMLIndex index presents the following advantages over other indexing methods:

e An XMLIndex index can be used for SQL/XML functions XMLExists (), XMLTable (), and XMLQuery (), and itis
effective in any part of a query; it is not limited to use in a WHERE clause. This is not the case for any of the other kinds
of indexes you might use with XML data.

e  XMLIndex can thus speed access to SELECT list data and FROM list data, making it useful for XML fragment extraction,
in particular. Function-based indexes and CTXXPath indexes

e  You need no prior knowledge of the XPath expressions that will be used in queries. XMLIndex is completely general.
This is not the case for function-based indexes.

e You can use an XMLIndex index with either XML schema-based or non-schema-based data. It can be used with binary
XML and unstructured storage models. B-Tree indexing is appropriate only for schema-based data stored object-
relationally (structured storage); it is ineffective for XML schema-based data stored in a binary XML or a CLOB instance.

e You can use an XMLIndex index for searches with XPath expressions that target collections, that is, nodes that occur
multiple times within a document. This is not the case for functional indexes.

Oracle Database-Native XQuery:

Since XQuery is now a W3C standard, the IT community has started adopting the business uses of XML and XQuery. As the
innovation leader in commercial database technology, Oracle Database 11g provides a full-featured native XQuery engine
integrated with the traditional Oracle database server.On the SQL side, the SQL/XML standard has defined a way to
encapsulate XML in SQL and to integrate the querying of XML using XQuery. This is being accomplished by introducing new
SQL functions: XMLQuery, XMLTable, XMLExists, and XMLCast , which operate on XML and SQL values using XQuery.
Oracle Database 11g enables XQuery support in the database server through these SQL standard functions. A new XQUERY
command has also been implemented in SQL*Plus to allow users to enter XQuery expressions on the command line. With
standards-based implementation of XQuery in Oracle Database 11g, application developers can use their favorite APIs (e.g.,
JDBC, ODP.NET, and web service) to access Oracle Database XQuery capabilities.

Benefits of Oracle XQuery:

Using SQL/XML XQuery functions along with indexing schemes for structured, unstructured, and binary XML storage models,
XML DB can perform uniform XML queries across different storage models with orders of magnitude performance improvement
over DOM-based functional evaluation of XML queries. Furthermore, XML queries can be seamlessly merged with SQL
relational queries to handle all query scenarios. Finally, the XML query capabilities of Oracle XML DB are built on the solid
foundation of industry's best relational database that is highly reliable, available, scalable, and secure. In short, the XML DB
query capabilities in Oracle Database 11g provide the most comprehensive and efficient functionality for versatile, scalable,
concurrent, and high performance XML applications.
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Prerequisites
Before you perform this tutorial, you should first complete the following steps:
1. Check your Oracle Database 11g installation

2. Check your Oracle SQL Developer (version 1.5.1) installation
3. Check the files in your working directory (c:\HOL\xmlIdb_5\files)
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Loading Medline Data

In this section, you create a binary XML table, and insert rows from a Medline distribution. You use Oracle SQL Developer
throughout this tutorial. Perform the following steps:

Using SQLPIus to run a setup script 0_reset.sql located in C:\HOL\xmldb_5\files:

Command Prompt - sqlplus /nolog

C:“~HOL*xmldb_5%files*sgqlplus nolog

SQL*Plus: Release 11.1.8.6.8 — Production on Sat Aug 38 18:51:05 2008
Copuright <c> 1982, 2887, Oracle. All rights reserved.

SQL> PA_reset

SQL> zpool B_reset.log

SQL>
SQL> conn systemsoracle

Uzer dropped.
SQL>

SQL>» create user medline identified by medline
2

Uzer created.

QL >

SQL>» grant dba to medline
2

Grant zucceeded.

o QL >

Start SQL Developer
Loading Medline Data into a Binary XML Storage Column

Start SQL Developer
Perform the following steps:

1. Click on the SQL Developer icon on the desktop to start the application.

2. You must create a database connection as OE user. Perform the following steps.

a. In the Connections tab, right-click Connections and select New Connection.
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i Connections l Reports 2]
Z®0Y

ﬁ;TI Connection

Impart Connections

b. The New/Select Database Connection window appears. Enter the following details, and click Test to make sure that the
connection has been set correctly.

Connection Name: medline
UserName: medline
Password: medline
Hostname: localhost

Port: 1521

SID: orcl

If you select the Save Password check box, the password is saved to an XML file. Therefore, once you close SQL Developer
connection and open again, you will not be prompted for the password.

¥ New / Select Database Connection ['X|

Caontection Mame  Connection Details | Connection Mame |medline

oe oe@iocahost15... | |sername | — |
rss reziEocalhost: ..

E2 2539
=yatem systemi@iocalho. .. Bassword |

[ ] save Password

Oracle Access

Role [] 0% Authertication
Connection Type |:| Proxy Connection

Hostratre | localhost |
Port 1521 |
() sID |u:|rcl |

|

O Service name |

Status | Success

we [ oow [ ow ) [ caves | [ cwes |

c. The test status shows success. Click Connect.
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3. Set the Autotrace parameters. Perform the following steps:

a. Go to Tools > Preferences.

¥ Oracle S0L Developer, : C:ASoftware\HOLvanldb_4%filesth 2 E

xplainRSS¥iews. sql

set echo on
set define off
get line 120

b.Expand Database, and select Autotrace Parameters.
c. Make sure to select the following check boxes and click OK.

Object_Name
Cost
Cardinality
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Eﬂa nﬁ x @.vov ﬂv Database Copy
= Databasze Export
7 0 @ o] stelndexes sl |[3)5_1_CresteRs Databass Diff
E T SEL Worksheet  History ® oL Worksheet
E"'ﬂpu Connections FCFERERS® B3 ¢ Monitor Sessions
& rss Erter SQL Statemert:
a system External Tools...

BINRSSViews




¥ Preferences

)
N,

[ Errvironment

> ------ Acceleratars

Code Editor

s Compare and Merge
I__i_l----Database

------ Advanced Parameters

AutotraceBxp
------ General Export Parameters
------ MLS Parameters
------ Ohjectviewwer Parameters
------ PLISGL Compiler Options

------ S0 Editor Code Templates
(- SEL Formmstter

------ Third Party JOBC Drivers
------ Uzer Defined Extensions
------ Wiarksheet Parameters
[ Debugoer

------ Extenszions

...... File Types

------ Global lghore List

[ Migration

[ Werzioning

Help

Database: Autotrace/Explain Plan

Explain Plan Autotrace
Chject Mame Ohject Narme
|:| Options |:| Options
Cost Cost
Cardinality Cardinality
[ Last Output Rowes

[ ] Last CR Buffer Gets

|:| Last Elapsed Time

[ Last Starts
|:| Predicates |:| Predicates
[ ] Projection [ ] Projection
[ ] other xmL [ ] other xmL

[ ] wihivsTAT

x)

| Ok J | Cancel

In the above section, you learned how to connect to SQL Developer, and set Autotrace parameters.
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Load Medline Data into Binary XML Storage

1. Create a temporary table with an XMLType column using the binary XML storage to load the Medline data, and create another
table with an XMLType column (using binary XML storage) to store all the citations extracted from the Medline data. Run the
script 1_loadData. sql after selecting it from the Files tab:

l"- Oracle SOL Developer

File Edit WView Havigate Run Source Versioning Migration Tools Help

ReEE 9C XER O -0 %-

[aCUnnections DF\.. @.
W

B-{ ] FOUND.000
=0 HoL
E]---E library
#1-0 wrnlctl_1

E
B0 ernich_2
E
E

(7] wmidb_3
-0 xmich_4

------ 2_createlndexes log
------ 2_createlndexes gl
...... = 3_auerieslog

[B] 4_DMLs s

------ medine08n005a xmi
E]---E] wmidkh_HOLs_2008_v1_files
B[ xmldb_HOLs_w3_files

------ ~§ldh_HOLs_2008_v1 htm
[2 52988301 _Structured doc
------ S288832-3_Unstructured.doc
3 xtnldb_HOLs_2005_w1 htm
------ sl _HOLs_v3 him

-7 aracle
E]---Ej Program Files
#-{ ] Recycled

c. The code is displayed in the Enter SQL Statement box of the SQL Worksheet. Click the Run Script icon.
can press F5. Note the results that are displayed under the Script Output pane.

1 loadData.sql

set echo on
spool 1 loadData.log

conn oraxdb/oraxdb

=] 1 _loadData gl

SGL Workshest | History

FEEARS BR &

CEX

T

C

sjaddiug g.

Enter SQL Statement:

medline ~

set echo on
spool 1_loadData. lodg

drop table medline twp_tab force
!

drop table medline tab force
i

[compress cache)

<k

CREATE TABLE medline twp tab (citations XMLType)
XMLType COLUMH citations store as SECUREFILE bhinary XML

5

N

yaleas papualxg ‘

1=
%

[ Resutts | (5] Script Outout| T3 Exlain |§}Autotrace |@.DBM5 outpt | 2 Owis, Output

¢BE& |

| (&=L History

drop table medline tmp tab force

/

drop table medline tab force

/

CREATE TABLE medline tmp tab
XMLType COLUMN citations store as SECUREFILE binary XML

(compress cache)

(citations XMLType)

143

Eciitirg

Alternatively, you




create or replace directory xmldir as 'c:\OLSUG 2008\Oracle XML DB'
/

insert into medline tmp tab values (xmltype (bfilename ('XMLDIR', 'medline08n0059.xml"),
nls charset id('AL32UTF8')));

create table medline tab (citation xmltype)
xmltype column citation store as securefile binary xml
(compress cache)

’

insert into medline tab select x.column value from medline tmp tab,
xmltable ('//MedlineCitation' passing citations) x

/

commit

/

spool off

¥ Oracle SOL Developer |:| |§ Z|

File Edit View Havigate Run Source Versioning Migration Tools Help

Goag 90 XEBER O0-0- 18- |;,

[E}, Connections [CJF- 7 2] [B]1 tosdData.s = |
S@L Worksheet | Histary e
L =
=
+1-{_ FOUND.000 ANERRS BB @ 10414317322 seconds £
-0 HoL =
EE?E likarzry Erter S{Run Soript (F5) | =
#1030 w1 get echo on ol ,
[].,,G xmldb:2 2 zpool 1_loadData. log %I
- et _3 _ g
B0 xmldh_4 drop table medline twp tab force &
7 o
=7 xmidh_5 4 g
200 files _ 4 I3
______ 0_resetlog drop table medline tab force
0_reset 2o y
=] 1_loacData Jog _ o
CBEATE TABLE medline tmp_ tab (citations XMLType)
2_cresteindexes log XMLType COLUMH citations store as 3ECUREFILE hinary ML
2_createlndexes =gl (compress ‘cache)
@ 3_Gueries log 5 "
3] 3_Gueties 2l Ai'l | >
:_g:ts .Iogl [ Resuts [E Script output| EEplain |EAutotrace |@DBMS outaut | () Owis, Outaut
_DMLs sq L3 | : Lo d
= medinenano0sa.zmi ¢dE |
-0 wmidb_HOLs_2008_v1_files ™y
-2 xmidb_HOLs_vw3_files 30000 rows inserted
------ ~§ldhy_HOLs_2008 _v1 tm commit
------ [E] s29883041 _Structured doc
: $298832-3_Unstructured doc coumit succesded.
[l widb_HoLs_2008_v1 b spoal off
------ srndh_HOL=_v3 him b
E]---B oracle | |
-7 Program Files | { L ) >
[ ] Recycled | (G saL History
Script Finished Ediiting

Note:Throughout this workshop, to execute the script files in SQL Developer, you must follow the above steps. If you want to run
a single statement at the mouse pointer, click the Execute Statement icon. Alternatively, move the cursor over the statement,

and press F9.
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Improving Performance of XQuery Expressions through Index Creation

You can improve the performance of your XQuery by creating indexes. In this section, you will create an XMLIndex index on the
binary XML column and a secondary Full-Text index on the value of the XMLIndex. You will then run the SQL/XML scripts with
XQuery expressions against the binary XML column to see the explain plan and note how the query and DML executions have
taken advange of the XMLIndex and full-text index. Perform the following steps:

1.In your SQLDeveloper session, connect as OE user. Then, execute the script 2_createlndexes.sql.

set echo on

set timing on

spool 2 createlndexes.log
conn oraxdb/oraxdb

drop index citation bix ix force;
drop index citation bix text ix;

-- Create XML index on the binary XML table
create index citation bix ix on medline tab(citation) indextype is xdb.xmlindex
parameters ('PATH TABLE citation bix path table
PATH ID INDEX citation bix path id ix
ORDER KEY INDEX citation bix order key ix
VALUE INDEX citation bix value ix'")
/

-- Create a secondary text index on the VALUE column of the path table
CREATE INDEX citation bix text ix ON citation bix path table (VALUE)
INDEXTYPE IS CTXSYS.CONTEXT

parameters ('transactional')
/
call dbms stats.gather index stats(USER, 'citation bix ix"')
/
call dbms stats.gather index stats(USER, 'citation bix text ix")
/
commit
/
spool off
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File Edit View Havigate Run Source

o8 90 XEBER O-

[EnCDnnedions [CF- @
W %
{2 Founp 000
= HoL
B3 library
B0 i1
-0 xmilda_2
-] xmild_3
B0 womid_4
B3 wmlda_5
=7 tiles
3 0_reset.log
0_reset.sdl
1_loadDats og
1_loadData =gl

2_createlhdexes log

3_Gueries log
3_Gueries =gl
4_Dhil= log
4 DMLz .zl
& medinedannosa xmi
B0 wmidb_HOLs_2006_v1_files
-] xmidh_HOLs_v3_files
i ~Flddb_HOL=_2005_+1 kit
-[& 22988301 _Structured doc
- S298832-3_Unstructured doc
xmldb_HOLs_2005_v1 Htm
(& smida_HOLs_v3 htm
[]"-B aracle
[#-[22) Program Files
#-[ ] Recycled

rigt Fir

]

Versioning Migration Tools Help
Q- 5-
E] 2_createlndexes.sql ] x|
SalL Worksheet | Histary =
Al ERRS® B8 ¢ | 221691676 seconds medine ¥ %
Erter [Run Script (F5) | O
set echo on - ,
set tining on m
B spool & createlndexes.log %
conn nedline /medline _@
g
drop index citation bix_ix force; 2
drop index citation bix_text ix: i
-— Ceeate XML index on the binary XML table T
create imdex citation_bix_ix on medline tab(citation) indextype is xdb.xmlindex
parameters ('PATH TAELE citation_bix_path table
PATH ID INDEX  citation bix path id ix
OFDEFR. FEY INDEX citation bix_order key ix
VALUE INDEX citation bix_walue_ix')
;
b
1 <L o ¥
W
[ Resutts | B Script output . T Explain |ﬁAumtrace |@DBMS Outpt | (h0owia Output
¢B& |
create index succeeded. %
CREATE INDEX succeeded.
call dbmz stats.gather index statsz(USER, 'citation bix ix') succeeded.
call dbms_stats.gather_ index stats(USEER, 'citation bix_ text_ix'] succeeded.
commit succeeded.

| &lseL History
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2. Now that you created indexes, you can view the explain plan to observe the performance of SQL/XML scripts with XQuery
expressions. Observe that the explain plan picks up the applicable indexes.

First, view the execution of the query that retrieves the article titles of Medline citations. In the Enter SQL Statement box,
perform the following steps:

a. Open the file 3_Queries.sql. The code is displayed in the Enter SQL Statement box. Select the No. 2 query (-- Q2) and then
click the Execute Statement button.

Code snippet in 3_Queries.sql:
-—— 02
select a.ARTICLE TITLE
from MEDLINE TAB,
xmlTable
(
'/MedlineCitation/Article’
passing citation
columns
ARTICLE TITLE varchar2(4000) path 'ArticleTitle'
) a
where XMLExists ('/MedlineCitation[DateCreated/Year>="2006"]"'passing citation)

B

"- Oracle SOL Developer

File Edit View Havigate Run Source Versioning Migration Tools Help

RoBd 96 XER Q-0 5-

T

[EQCDnnedions CIF @ =] S_Queries.sql E] x|
orkshe istory =5
SGL Workshest  History o
=
- Founp.000 AN ERR® 88 @ 273755135 seconds 1
2-QroL Erter SOL Statement: [
[:I---D library e
U‘"D e where XMLExists('/MedlineCitation[DateCreated/Year »>="Z006"]' passing citation) ’
-0 et _2 H u - ERE
-0 xmildb_3 S — 2
[]_,,D wridl_4 icelect a.ARTICLE TITLE &
-0 xmide.5 from MEDLINE - o
5 3
= files 2
------ 0_reset.log
= 0_reset.sol
1_loadData log
1_lnadData sl
2_createlndexes log
a: 2_createlndexes sgl
------ 3_GCueries oy
1| > Resutts | [=] seript output | EExplein | 5 autctrace | Foems outout | () owa outout
B[] xmid_HOLs_2008_v1_files ezt
B0 wmildb_HOLs_v3_files B srTCLE_TITLE
""" ~$ldb_HOL=_2008_v1 hirn 1 Pure Culture Fermentstion of Brined Cucumbers, Ef’-‘-
""" 52988301 _Structured.doc 2 EPITHELIAL CELL PENETRATION A% AN ESSENTIAL STEP IN THE PATHOGENESIS OF BACILLARY DYSENTERY.
5288832-3_Unstructured.d
- 1db HOL_ gnur: Lflrirt 0% 3 Participation of Sulfhydryl Groups in Fatty Acid Synthesis by Chloroplast Preparations.
wrnldb_HOLs _wl htm
______ wrildlh HOLs w3 bt 4 Light-Dependent Conversions of Endogenous alpha-Tocopherylguinone and Plastoguinone-D in Spinacia Oleracea Chlon
[]...r_‘j aracle - - 5 Exo_cellular Enzymes of Corn Rocts. ) w
- Pragram Files . - 41 | 4
-] Recycied | GlsatHstory |
0 Ecliting
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b. With the same selection of the Q2 query, now click the Autotrace icon. Note the usage of XML Index index.

¥ Oracle SOL Developer : C:XHOLwomldb_5¥filesk3_Queries.sql

File Edit View Havigate PRun Source Versioning Migration Tools Help
ReBE 90 XEE0-0 % [e
[En(:9nne|§t|0n§ DFiIes . E] @3_Queries.sql E] [
@ ¢ | SGL workshest | History ! é”
| | z
#1-{ 7 FOUND 000 ~ERRO B8 ¢ 40352215 seconds L
EE[? E‘- Erter SQL Statement: [Autotrace (F1oy} [
liborar
[]'"E] xmld: 1 where XMLExists('/MedlineCitation[DateCreated/Year »>="2006"]' passing citation) # ’
-0 i _2 | W @ o
— —_ o
-0 xmildb_3 2 2
B0 sanicl_a kelect a.ARTICLE TITLE 5
B-03 sanidh_5 from MEDLINE TAE o
B3 fies xnlTable 2
-
------ 0_reset.log
E 0_reset.sg
& 1_loadDatalog
------ 1_loadData sql
2_createlndexzes log
- 2_createlndexes =gl
' 3_Gueries log
3_Gueries sql
------ 4_DMLslog
4_DMLs 3ql -
& medinenannosa xmi 3> Resutts | (5]Seript output | S9Explain Bautotrace (A0EMS Ouput | (A 0w Output
B[ wivid_HOLs_2008_v1_files CPERATICN OBJECT MAME o
' LU e [ || B4 SELECT STATEMENT A
E ~$ich_HOLs_3008_v1 htm ® i
""" $230030 1 Letructired coc =B TABLE ACCESS B INDEX ROWID CITATION_BIX_PATH_TAELE
- INDEX RAMGE SCAN |
wnld_HOLs_2006_v1 htm 5P NESTED LOOPS
. B. wtnldls_HOLs w3 him b NESTED LOOPS
aracle
[#-[22) Program Files VY S0 1
— v
-] Recycled
-7 RECYCLER
[]"-D Software (5l SaL History

Ihzert
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3. We can follow the same steps described above on another query to view the query results and the execution plan of the query.

a. Scroll down to select query No. 3 (-- Q3) in the opened file 3_Queries.sql. The code is highlighted in the Enter SQL
Statement box. Now, click the Executed Statement button to see the results of this query.

Code snippet in 3_Queries.sql:
_— Q3
select count (*)
from MEDLINE TAB
where XMLExists ('/MedlineCitation/Article/ArticleTitle/text () [ora:contains(.,"tuberculosis")

> 0]' passing citation)

/
¥ oracle SOL Developer
File Edit WYiew Havigate BRun Source Versioning Migration Tools Help
BocEg 9@ XEE O0-©-15- |;|._
(B conrections | JFe [ -S_Queries.sql = [
W ¢ SGL Workshest | Histary ] 12
A ERRS BB ¢ | 53506069 sconds (medine > || &
Enter SGL Statetnent: O |
ar L
EJ wraldh_3 T LN - ’
Ej amich _4 lzelect count (%) [ g'
=0 i _s ‘ from MEDLINE TAE =t
- = o
E‘E:l files where JMLExizts('/MedlineCitation/articlefarticleTitle/text()[ora: contairy 3
0_resetlog B @
0_reset.zal § 1
-[=] 1_losdDatalog <] J ¥
ol 1 Jesibetas -ﬁResuns = seript outiut | B Explain | 50 autatrace | oens outaut | ) owis output
2_crestelndexes loy i CT'.'F't p LN xp Al |l race B p 5= 2051 p
2_createlndexes =gl Results:
3_Queries log E COUMTC*)
ies = 1 272 3
(=] 4_DMLs) i z
(5 SGL Histary

Edliting

b. With the same selection of the Q16 query, now click the Autotrace button. Note the usage of XMLIndex and Full-Text
indexes.
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4. \We can now take a look at examples that perform DML operations on the Medline data and see how their executions are also
optmized.

a. Open the file 4_DMLs.sql. The code is displayed in the SQL Worksheet box. Now, click the Autotrace icon.

Code snippet in 4_DMLs.sql:
-- Ml

UPDATE MEDLINE TAB
SET citation = updateXML(citation, '/MedlineCitation/PMID/text()[.="5834384"]"', '5834384 0')
where XMLExists ('/MedlineCitation[PMID="5834384"]"' passing citation)

/
commit
/
¥ oracle SOL Developer |:| |§| |g|

File Edit Yiew Havigate Bun Source Versioning Migration Tools Help
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Script Finizhed Edliting

b. Using the same selection of the Update statement in the Enter SQL Statement box, click the Autotrace button. You can see
how
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Summary

In this workshop, you learned how to:

I Load Medline data file into Oracle XML DB

1 Create a binary XML storage to store Medline data

3 Add XMLIndex and Full-Text indexes to improve the performance of XQuery expressions and XML updates
1 Execute SQL/XML scripts with XQuery expressions to observe optimal execution plans

1 Execute updateXML statements to observe optimal execution plans
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