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Why XML In the Database

Enforce and leverage the XML data model
— Loosely coupled, flexible applications
- XML Schema, DOM

Enable richer semantics and better management for content-
oriented applications

- Storeas XML vs. Filesor LOBs

—  Queryability, Integrity, RAS etc.
Process XML close to data for high scalability and performance

- Generation, Transformation
— Superior memory management for large XML
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Why XML in the Database (Contd.)

Reduce maintenance costs of extra moving parts
— Eliminate separate ‘ XM L-processing’ layers
Keep applications standards-based

- W3C, IETF, ANSI/ISO, J2EE

— Eliminate proprietary file formats, message formats, delimited
columns

ORACLE




Evolution of Oracle XML Support

Basic XML Generation and DB-integrated XML Storage Native XML DB
Processing (mid-tier based) And Retrieval
Developer Kits
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Common XML Architectures
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Oracle9iR2: XML DB

Enhanced XMLType
— XML Schema Support
—  Object-Relational Storage Maintaining DOM fidelity
—  XML-specific memory mgmt for better scalability and performance
e Lazily loaded virtual DOM
e Schema caching
Built-in XML operators for SQL/XML interchangability
e E.g. XMLTABLE (to cast alist of nodes returned by XPath into atable),
XPath Search in the server, and piecewise update of XML via XPath
—  XSL Transformsin the server
—  Enhanced XML Viewsfor creating your own efficient representations of XML
—  Rich programming model: client side JDBC and Java Beans support
New XML Repository
—  FTP, WebDAV, HTTP protocol serversto move XML content in and out
—  ‘Foldering’ and Repository view over XML Content including access control
e Hierarchical Index for best folder-traversal performance
— Versioning support for Repository resources
-~ SQL Repository Search
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XML DB Architecture: Content
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XML DB Architecture Data
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How Oracle XML DB Works. Server

Oracle Met ocess ehading TDEC and OCT DAY & FTP Cliatt &

Fanctiona
Eitmap
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How Oracle XML DB Works: Client

Drymamic Java fie Staty Jawa (Bean) Locess
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The XML Repository

Apmlication Iogical Few of XML DR Fepository

Lagbase Kepository brplansniation
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Building Web Services

| E2E Application ] ‘ B2E Application

1Simple XML data models ™. " SOAP Complete XML Schema
Enforcement

| SEIVICE Webh Service SErViCE Web Service
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O Benefits of Project XML DB

XML SQL ‘duality’
- SQL operationsover XML data, XML operations over SQL data

Native support for XML data model
— XML Schema Congtraints, other constraints, R

Storage and Structure I ndependence
Strong data management over XML content vs. file storage

Repository Functionality

Multiple XML views over relational data
Ease of Presentation and Interchange

— Native XSLT, built-in generation
All the APl you want

- DOM, IJNDI, SQL, PL/SQL, JavaBeans ...

XML-specific performance and scalability
—- Lazily materialized DOM, hierarchical index, direct read into buffer cache

ORACLE




wW AL K T HR O U G H

XML DB

ORACLE




File Edit Project
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File Edit Project

»ML DTDfSchema Schemadesign ¥SL Document Editor Comwvert Table Miew  Browser Tools  Window Help
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] #ML Files
:| =50 Files

------ - frp: / fwdbdemo: 2127 Ahome S
:| OTD/Schemas

------ @ ftp: A dwdbdemo: 2127 fhomeS

] Enrtities

nemnt
el

complexType
SEQUENCE

2l-- edited with XML Spy w40 U (hitpc s omlspy.com) by Mark (Drake) --=
=xaachema xmins xe="http: Moy e 3 orgl2000 MLSchema” wmins: xdb="http. f<minz . oracle .comixdb”
version="1.0"=
=xscomplexType name="ActionsType" =di QL Type="ADBEPO_ACTIONS_TYPE"-
2 E SEGUENCES
=xzelement name="&ction" maxOcours="4" xdb SQLMame="ACTION"
wob SALColType="RDBPC _ACTION_COLLECTION"=
=xzcomplexType <dib ZQLType="RDBEPO_ACTION_TYPE"=
= E SECUENCES
=xzelement ref="Lzer"l=
=xzelement ref="Date"/=
=fxE sequences
=txzcomplexTypes=
=iz element=
=iE TequUences
=fxscomplexTypes
=xz complexType name="RejectType" xdb: S0LType="XDBPO_REJECTION_TYPE"=
=xziall=
=xz elemernt ref="User" minCcours="0"f=
=xz element ref="Date" minCccurs="0"=
=xzelemert ref="Commentz" minDoours="0"=
=kezall=
=fxscomplexTypes

=x&complexType name="ShippinginstructionsType" =db QL Type="ADBPO_SHIPINSTRUCTIONS _TYPE"=

2xE SEgUENCES
=xzelemert ref="name"=
=xz element ref="address"/’=
=xzelement ref="telephone"r=
=ixE seqUences
=hacomplexType=
=xzcomplexType name="LinetemsType" xdh SALType="sDBPO_LINEITEM=_TYPE"=
LEE TEYUENCES
=xz element name="Lineftem" tvpe="LineftemType" maxCcocurz="unbounded"
sob SaLMame="LINEITEM" xdb: S0LCalType="¥DBPC_LIMNEITEM_COLLECTION"=
=i TequUences
=fxscomplexTypes
=xz complexType name="LinetemType" xdb: SGLType="KDBPC_LIMEITEM_TYPE"=
=xT SeguUeEnce=
=xzelement ref="Description"i=
=xzelement ref="Part"f=
=lxE sequUences
=xa attribute name="temMumber" type="xs integer" xdb: =0l MName="ITEMMUMBER"
wob SCLType="MNUWMBER" =
=fxscomplexTypes
=l--

I @ Fep: i fxdbdemoi21 21 fhome!SCOT T xsdfpo. xsd |

xdbctableProps="varraw=zmidata linetems Linetem) store a2 takle PO LINEITEMEEF ="

Elements

€3 w=all

£} x=annotstion

€3 xsany

£} x=anyAttribute
£} wsappinto

£} xsattribute

£} wsattributeCroup
£} x=chaoice

£} s complexCortent
£} wmcomplexType
£} == documentstion
£} x=element

£} = enumeration

Aktributes

Enkities




Session  Edit View Commands  Script Help

D[s|E]w|c s 8 e Of = 2B o

Connected.
SQL> describe Purchaseorder:

Name Null? Type

SYS_NC ROWINFO$ SYS.XMLTYPE
ACLOID RAW(16)
OWNERID RAW (4)

SQL> describe XDBPO TYPE;
XDBPO_TYPE 1is NOT FINAL

Name Null? Type

SYS_XDBPDS$ XDB . XDBSRAW LIST T
REFERENCE VARCHAR2 (30)

ACTIONS XDBPO_ACTIONS TYPE
REJECTION XDBPO_REJECTION TYPE
REQUESTOR VARCHAR2 (128)

USERID VARCHAR2 (10)
COSTCENTER VARCHAR2 (4)
SHIPPINGINSTRUCTIONS XDBPO_SHIPINSTRUCTIONS TYPE
SPECIALINSTRUCTIONS VARCHAR2 (2048)
LINEITEMS XDBPO_LINEITEMS TYPE

SQL> quit



—Local System

IC:\DDDuments and Settings~mndralke~Desktop~Chuclk Keynute\lj
Al Mame Diate Size I Chalir
[5] ADANS-Z2001112~ 011129 16:09 3857 bk Ciir
[%] ADANS-Z2001112~ 011129 16:049 1591
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[Felete
Refrezh
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" ASC & Einany
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I/hDmE/SCOTT/purDhaSEOrders/1999/Apr
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[rate
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£
ADAMS-2001112~
ADAMS-2001112~
ALLEN-2001112"~
ALLEN-2001112"~
CLARE-Z2001112"~
CLARE-Z2001112"~
CLARE-Z2001112"~
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JOHES-2001112~
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SCOTT-2001112~
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WARD—-20011127~
WS _FTE . LOG
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011130
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18:
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40
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280 CwD Command successful
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File Edit ‘“iew Favorites Tools  Help

A Back ~ = - [ | @Search E%Fulders {3“?.3' LE 0 w5y | FEE

Folders *

Marne ¢

| Internet Address

E_jj Desktop i
= “f’}} My Documents
:I %-_J, My Compuker
e ‘4= Local Disk (22}
= @ Compact Disc (D)
@@ Control Panel
E Mabile Device
g Web Folders
] @ Apache on dlsun1731.us.oracle.com
) *:_i! energize
EI@ mdrake-sun (2}
IFJ@ mdrake-sun (JiR2)
B- Cil mdrake-sun (WebDay)
; EI r_l homne
B ._} SCOTT
© e ads
=3 purchaseCrders
' __I L_'! 1999

ERE
=
o

-
e,
g5

E{:I schemas
: #-_ schemaSource
- -3 woB
E R
!:EI@_:! spannala-sun

Iﬂi:\ﬂ wdbkest1

] ALLEN-20011017095121 18P0 T xml
£] ALLEN-2001101709512122P0T. xml
£] ALLEN-2001101709512145P0T. xml
] BLAKE-2001101709512141PDT el
] BLAKE-2001101709512151PDT el
] FORD-2001 10170951 2119PDT. xml
] FORD-2001101709512126PDT xml
]| FORD-2001101709512136PD T,
£] JONES-2001101709512136PDT
£]KING-20011017095121 1 7ROT . xrrl
] KING-2001101709512140P0T xrrl
E]MARTIN-2001101709512121P0T il
] MARTIN-2001101709512125P0T
[E] MARTIN-2001 1017095121 35P0T
] MARTIN-2001101709512144PDT  xml
| MILLER-2001 10170951 2123P0T i
] MILLER-2001 10170951 2142P0T i
] SCOTT-2001101709512124PDT. xml
] 5COTT-2001101709512150PDT. xm
] SMITH-2001101709512129P0T
] SMITH-2001101709512149P0T
] TURNER-2001101709512127P0T
] TURMER-2001101709512137P0T <l
] TURNER-2001101709512146PDT xmi
] WARD-2001101709512148PDT xml

htkp: S fmdrake-sun: 8080 home/ SCOTT fpurchaseCrders) 1999 AprfALLEN-2001 1017,
htkp: ffmdrake-sun: 3080 home SCOTT jpurchaseCrders) 1999 AprALLEN-2001 1017,
htkp: ffmdrake-sun: 8080 home/ SCOTT jpurchaseCrders) 1999 AprALLEN-2001 1017, .
htkp: ffmdrake-sun: 3080 home/ SCOTT jpurchaseCrders) 1999 Apr BLAKE-2001 1017,
http:/fmdrake-sun:8080/home/SC”OTT fpurchasedrders/ 1999 Apr /ELAKE-2001 1017, ..
http:/fmdrake-sun:8080/home/S”OTTfpurchasedrders/ 1999 Apr [FORD-2001 1017,
http:/fmdrake-sun:8080/home/ S OTT purchasedrders/ 1999 Apr /FORD-2001 1017,
htkp:ffmdrake-sun: 3080 home SCOTT fpurchaseCrders) 1999 A4prFORD-2001 1017,
htkp: S mdrake-sun: 8080 home SCOTT fpurchaseCrders) 1999 &prf JOMES-Z001101. ..

htkp: ffmdrake-sun: 3080 home SCOTT jpurchaseCrders) 1999 Apr KING-2001 10170, .,
htkp: ffmdrake-sun: 8080 home/ SCOTTpurchaseCrders) 1999 Apr KING-2001 10170, .,
htkp: ffrmdrake-sun: 3080 hame SCOTT fpurchaseCrders) 1999 Apr MARTIN-2001 10, ..
http:/fmdrake-sun: 8080 home/SCOTT fpurchaseCrders/ 1999 Apr MARTIN-200110. ..
http:/fmdrake-sun:8080/home/SCOTT fpurchaseCrders/ 1999 Apr MARTIN-200110. ..
http:/fmdrake-sun:8080/home/ SCOTT fpurchaseCrders/ 1999 4pr MARTIN-200110, ..
htkp:ffrmdrake-sun: @080/ home SCOTT fpurchaseCrders) 1999 Apr MILLER-2001 101 ...
htkp: S mdrake-sun: @080 home SCOTT fpurchaseCrders) 1999 AprMILLER-2001 101 ..
htkp: S frmdrake-sun: @080 home SCOTT fpurchaseCrders) 1999 4prSCOTT-2001101. ..
htkp: S fmdrake-sun: 8080 home SCOTT fpurchaseCrders) 1999 AprSCOTT-2001101. ..
htkp: ffrmdrake-sun: 3080 haome SCOTT fpurchaseCrders) 19990 &pr SMITH-2001101. .,

http:/fmdrake-sun:8080/home/SCOTT fpurchaseCrders/ 1999 Apr /SMITH-2001101. .,

http:/fmdrake-sun:8080/home/S”OTT fpurchasedrders/ 1999 Apr  TURKER-200110. .,
http:/fmdrake-sun:8080/home/S”OTT purchaserders/ 1999 Apr TURKNER-200110, .,
htkp:ffmdrake-sun: 3080 /home SCOTT fpurchaseCrders) 1999 A4pr TURNER-200110, .
htkp: S fmdrake-sun: @080 home SCOTT fpurchaseCrders) 1999 4pr W ARD-2001101. ..



SUN FICrosysLems INC.  dUMUd 2.b LENEr1C HUQUSL 1YY/
$ cd oow/scripts
$ sqlplus /nolog @$HOME/oow/chuck/sql/simpleQueries-1

SQL*Plus: Release 9.0.1.0.0 - Production on Fri Nov 30 19:06:34 2001
(c) Copyright 2001 Oracle Corporation. ALl rights reserved.
SQL> connect scott/tiger

Connected.
SQL> select count(*) from PURCHASEORDER:

SQL>
SQL> select count(*) from purchaseorder x
2 where existsNode(value(x), '/PurchaseOrder[User="SMITH"]"') = 1:
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Session  Edit View Commands  Script Help

0| H| et 2l Bl 22| O| = 22| &

SQL> connect scott/tiger

Connected.

SAL> select extractValue(value(x), '/Purchaselrder/Reference')
2 from purchaseorder x

3 where existsNode(value(x),
4 '/PurchaselOrder/Lineltems/Lineltem/Part[@Id="037429139523"]"') = 1:

EXTRACTVALUE (VALUE (X), ' /PURCHA
ALLEN-2001112712104148PST
CLARK-20011127121040807PST
ARD-20011127121040747PST
ARD-20011127121040947PST
CLARK-20011127121042640PST
JONES-20011127121042349P5T
JONES-20011127121042590PST
MILLER-20011127121042329PST
CLARK-20011127121044112PST
JAMES-20011127121044192P5T
MARTIN-20011127121044382P5T
TURNER-20011127121044402P5T
ALLEN-2001112712104026PST
JONES-20011127121040176PST
MARTIN-20011127121040146PST




=  Edit  Miew Insert  Format  Tools  Table  window  Help Type a question For help
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Saving as; ‘htkp:ffimdrake- -
sun: 8088 home SCOTT fpukchaseOrders 19997 Apr fALLEM- oracle.comdxdb/po. xsd" s>
Z0011017095121 18P0 . xml e

WENEANNARRRARNANRRARNARNRRRNARREN
<User>VISH}/ Users>
</ Action>
</ Actionss
<Reguestorr>Michasl L. Allen</Requestor:
<User>ALLEN</User>
<CostCenter>330</CostCenters
<ohippingInstructions>
<hamexMichasl L. Allen</name:
<address>300 Oracle Parkway
Redwood 3hores
Ch
94065
U3hk</address:
<telephones-650 506 TI300</tcelephoner
</3hippingInstructions:>
<3peciallnatructions>COoD</ SpecialInstructiona:>
<Lineltems>
<Lineltem ItenMumber="1":>
<Description>The Buling Class</Deacription:
<Part Id="715515012423" UnitPrice="39.95" Quantity="ir"/>
</Lineltem:
<Lineltem ItenMumber="Z":>
<Description>Beauty and the Beast</Deacription:
<Part Id="037429122020" UnitPrice="39.95" Quantity="4"/>
</Lineltem:
<Lineltem ItenMumber="3":>
<Descriptionsmarcord</Descriptions
<Part Id="037429121825" UnitPrice="39.95" Quantity=rar/>
</Lineltem:
<Lineltem ItenMumber="4":>
<DescriptionsHaxan: Witchoraft Through the hAges</Description:
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File Edit “iew Favorites Tools Help

= Back - = - @ i | @Search (3] Favarites P@Media @ | %v = = Jg E

Address @ http:/fxdbdemo:saaathomeSCOTT fuslipo ksl

=] o

<?eml wversion="1.0" encoding="UTF-8" 7>

- =uslistylesheet version="1.0" xmins: xsl="http:/ /www.w3.0rg/ 1999 /XSL/Transform" =mlns: xdb="http://xmins.oracle.com/xdb"

smilns: msi="http:/ fvwww w3 .org /2001 /XMLSchema-instance"=
- <ushi template match="/">
- <html=
<head /=

- <body bgcolor="#003333" text="# FFFFCC" link="# FFCCOD" v|ink="#66CC99" alink="#669999">

- <FONT FACE="Arial, Helvetica, sans-serif'>
zuslifor-each select="PurchaseOrder" /=
- =uslifor-each select="PurchaseOrder"=
- zcenters
- «span style="font-family:Arial; font-weight:bold">
- <FOMNT COLOR="#FFOD0O0":>
zBz=Purchase Order</B:=
</ FONT=
Zfspanz
</centers
<htr /=
- zcenters
- <usl for-each select="Reference">
- =span style="font-family:Arial; font-weight:bold">
<usl apply-templates /=
< span=
<zl for-eachs
< /centers
< fwsl for-eachs
- P>
- =gl for-each select="PurchaseOrder":>
<hr f=
=/usl for-eachs
=P /=
- «P=
- zxslifor-each select="PurchaseOrder':
<hr /=
</fasl for-eachs
</P=
< /P
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|FiIEe Edit  Wiew

ansform=Jhome;

ADAMS-20011127121040988F ST

User |_Date ]
SCOTI’
Requestor Juhe B ﬁdama

User ADAMS
Cost Center F20

Actions
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