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Warum XML in der Datenbank ?

* Weiterverarbeitung von relationalen Daten in XML

* Performantes Einflgen,Verandern und Bereitstellen von XML
Dokumenten

e Suche innerhalb eines XML Dokuments oder einer Anzahl von
XML Dokumenten

e Zugriff Gber Standardprotokolle wie FTP, WEBDAV und HTTP

* Verwendung von Technologien wie Java, SQL, XPATH und
XSLT

e Zusatzliche Validierung (durch Trigger und Constraints)
* Schutz von “mission critical” Daten

* Einfache Handhabung und Verwaltung in einem Server
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Was bietet die Oracle XML DB?

e Support fir offene Standards

— W3C: DOM, XML Schema, XSLT, XQuery
— ANSI: SQLX

— |IETF. WebDAV

— Und: HTTP, FTP, JNDI, Web Services

* Integriertes XML Repository in das RDBMS

e XML Schema-Integritat und RDBMS-Integritatregeln flir XML
Daten

e XML Views Uber relationale Daten und umgekehrt
* XML spezifische Performance
* Leichte Darstellbarkeit durch Transformation im Server
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Unterschiedliche
Speichermaoglichkeiten

Die Speicherart richtet
sich nach den
Anforderungen der
Anwendung:

Character Large
Object (CLOB)

_ » Konkurrierender Zugriff
Relational « Vokabularanderung
 Ladeperformance

» Abfrage-Performance

* Redundanzen

e« XML Schema Support

Nativ als
Dokument

Nativ
Objektrelational
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Beispiel

=<7=ml version="1.0" encoding="LlTF-28" *=
<zl
— <order =mlns="http: f fvrvrer . fundsinc.com fMfunds forder.=<sd’’
=mlns:=db="http: f f=mins.oracle.com f=xdb"
=mlns:=si="http: F fvrvevr w3 org 2001 XMLSchema-instance ™
=sl:schemalocation="http: f fvvevr fundsinc.com fMfunds forder.xsd
http: f v fundsinc.ocom fMfunds fForder.xsd'' =
— =customear=
—rname=hMax Mustermann<;/rnameex=
—street=Rinastrasse 14 </strest=
=city=Frankfurt<=/,city =
—accoLlrntz=a4F11<Saccount=
= foustomer=
— =fund=s=
<wwkn=a4F1100=,wkrn=
=furndsrname=Funds Inc Globasl Treasury 1000 =,/fundsnama=
Zamount=1000<=/armoumrtz=
=Mfunds=
- =funds=
=wwhkrn=081500=,wkrn=
=furndsrname=Funds Inc Globasl Treasury 1000 =,/fundsname=
—amount=2000=,armournt=
=/funds=
= JSorder=

order Tabelle

order{Verwei s auf Custoner, Verweis auf funds}

customer Tabelle / \ funds Tabelle

cust orrer { “MaxMust er mann*, “Ri ngstr 14“, “Frankfurt“, 4711) funds{“471100“, “Funds Inc..*, 1000}
customer{...} funds{*081500%, ...,....}
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Beispiel: XML Schema

=tsml version="1.0" 7=
- «<x®sischema targetMamespace="http://www.fundsinc.com/funds/order.xsd" xmins="http:/ /vrww . fundsinc.com/funds forder.xsd"
zmilns:ws="http:/ /vovww.w3.org/ 2001/ XMLSchema" =mins: xdb="http:/ /xmins.oracle.com/xdb" elementFormDefault="qualified"
attributeFormbDefault="unqualified"=
- =xselement name="order" xdb: SQLMame="0RDER" xdb:SOLType="0ORDER_T" xdb: defaultTable="ORDER_TAB">
- zxsicomplexTypes
— <HSIsEquUEnCE:
<xs:element name="customer" type="customer_t" xdb: SQLName="CUSTOMER" xdb:SQLInline="false"
#db: default Table="CUSTOMER_TABR" /=
<z element name="funds" type="funds_t" maxOccurs="unbounded" xdb: SQLMame="FUNDS" xdb: SQLInline="false"
sdbydefault Table="FUNDS_TAB" /=
< MS seqUEnCE:
</wsicomplexTypex
=/ms elements
- «xs:complexType name="customer_t" zdb: SOLType="CUSTOMER_T">
— <HS!sEqQUENCE:
+ <xsielement name="name" xdb: SOLName="NAME" =db: SOLType="VARCHAR2">
+ <xsielement name="street" xdb: SQLMName="8TREET" xdb: SQLType=""ARCHARZ2">
+ <xsielement name="city" xdb: SQLName="CITY" =db:SQLType="¥ARCHAR2">
+ <xsielement name="account" :db:SQOLMame="ACCOUNT" xdb: SQLType="VvARCHAR2"=
< HS seqUENCE:
fus complexTypes
- <usicomplexType name="funds_t" =db: SQOLType="FUNDS_T"=
— <HS!SEQUENCES
+ <xsielement name="wkn" xdb: SQLMName="WKN" =db: SOLTvpe="VARCHARZ2"=
+ «xs:ielement name="fundsname" xdb: SOLName="FUNDSMNAME" xdb: SOLType="¥ARCHARZ2">
+ <xsielement name="amount" xdb: SQLName="AMOUNT" xdb: SQLType="NUNMBER">
< WS sEqUENCE:
/us complexTypes
=/ws schemaz
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XML DB Schema Attribute

Attribute Beschreibung
* SQLName * Name des SQL-Objektes
* SQLType * Name des SQL-Typs
* MaintainOrder * Nested Table oder VARRAY
* MaintainDOM * Speichern DOM Info
* SQLInline * Speicherung in Objekt ?
e ColumnProps * Storage-Klausel fur Spalten
* TableProps * Storage-Klausel fur Tabelle
e DefaultTable * Tabellename bei Auslagerung
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File Edit Project =ML DTDfSchema Schemadesign ®5L  Authentic Conwert  Wiew  Browser WSDL  SOAP Tools Window Help
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Abbildung auf Objekte

% Oracle Enterprise Manager-Konsole, sStandalone : o | Ellﬂ
- Fy
A, Konfiguration - -
E o : Allgermein
+ %Reaanurcen ”
%> MName: |cusTomER_T |
P | xmL-Schema ;
= LR BASICDEMO Schema: | BAEICDEND |
@ﬁ é—ﬁhttp:mww.fundmnc.cumifundsinrder. Fehler zeigen :
s é—<n>urder
| Tabellen - Atribute:
o WiEws MName Datentyp Hinzufilg... |
H MAME YARCHARZ2(A0) N
Benutzertypen
lf)—l__‘l ) STREET VARCHARZ2E0) 4 Eritfernen; |
/E% [ Cpekdtpen CITY VARCHARZ(20
é’ﬁEAS|CDEMO E {l JJJJJ I: :I u EEEFbEitEﬂ:'
: % ORDER_T e -
ﬁ ',:1:' - - Methoden:
% FUNDS_ T Marme mMethodentyp Hinzufiig... }
% ﬁ Array-Typen
Entfetnen; |
Tabellentypen
¥ A il ;
Jh pEom . — | Bearsetten ) %
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Im Hintergrund ...?

CREATE OR REPLACE TYPE "BTW."FUNDS T" AS OBJECT
(" SYS_XDBPD$" " XDB"." XDBSRAW LI ST T",

"VKN' ~ VARCHAR?2( 4000)

" FUNDSNAME" VARCHAR2( 4000) ,

" AMOUNT" NUVBER)

NOT FI NAL | NSTANTI ABLE

CREATE OR REPLACE TYPE "BTW."CUSTOVER T" AS OBJECT
(" SYS_XDBPD$" " XDB"." XDBSRAW LI ST T",

"NAVE" VARCHAR?2( 4000),

" STREET" VARCHAR2(4000),

"Cl TY" VARCHAR2(4000),

" ACCOUNT" VARCHAR2( 4000))

NOT FI NAL | NSTANTI ABLE
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Architektur

1 AQ Zugriff

JDBC
WebDAV Oracle
HTTP FTP Net
Oracle9i Datenbank I I
HTTP DAV,FTP SQL
Protokoll-Handler| | Protokoll-Handler Engine

1-12

DB- Schemas

ORACLE




SQL-Verarbeitung

* OHNE Query Rewrite | |
DOM-Baum Obijektrelationale Tabelle

XPath: o ) [ ]
|cuskxner|| funds
/ order/ cust omer/ nanme {'%} \ Hname
r | ———— T
~/
* MIT Query Rewrite
SELECT I |___order |
extractval ue
f
(val ue(e), I_I_—I—mfﬁémdv“—s—.—ﬂcusmmer“- SELECT

'/ order/ customer/ nane’ ) e. xnl dat a.
FROM order _tab e cust oner . nane
FROM order _tab e
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.Plecewise Update*

Order * OHNE Lesesperre
Order Tabe”e

| * OHNE Lock-Eskalation

customer funds 1
> B Funds
—| Name — u
W H | L Tabelle
— street —Lname jo-)
ity —lamountjm | UPDATE funds f
i SET val ue(f) =
accounﬂ updat eXM_(val ue(f),

'/ FUNDS/ AMOUNT/ text ()’ , 2222)
VWHERE exi st sNode(val ue(f),
' FUNDS[ AMOUNT=10]") =1

Customer
Tabelle
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HTTP-Zugriff

e Auf Relationale und XML Tabellen
e Suche durch XPath-Ausdricken

ocalhost:8080/0radb/SCOTT SEMP = | I:Il XI

File Edit Miew Favorikes Tools Help ﬁ

sBack ~ =» - i) ot | ff)search [ Favorites  SEiMedia  £58 | By S =

Address [@] http:jflocalhost:8080/oradb{SCOTT/EMP ~| @&ce
e
=vxml version="1.0" 7=
- =EMP =
— = RO =

=EMPMNO=FI6A</EMPMO =
=EMAME=SMITH=/EMAME =
=10B=CLERK=/10B =
=MGR=FO02 < /MR =
=HIREDATE=17-DEC-80=/HIREDATE =
=SAL=800</SAL>
=DEPTHNO =20« DEPTHO =
= SR =

— RO =
=EMPMNO =F42 9= /EMPMO =
=EMAME =BALLEM = /EMNAME =
=JOB=SALESMAM< 0B =
=MGR =F698< /MR =
=HIREDATE=Z0-FEB-81-</HIREDATE =
=SAL=1600=SAL>
= COMM =300 S TO MM =
=DEPTHNO =30« DEPTHO =

|;ﬁj Done l_ l_ l_ Local imtranet

|
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HTTP-Zugriff

* Stylesheet-Transformationen in der Datenbank

/3 Orders - Microsoft Internet Explorer =10 x|
File Edt Yew Favorites Tools  Help ﬁ
gm Back -~ mp - @ it | aﬁearch [3] Faworites @Media @ | %v ==
Address Ejhttp:,l',l'lu:u:alhu:ust:EIIIBIZI,I'curadl:u,l'MEMIQ,l'ORDER_T.C'.E?transFDrm=,I'Dradb,l'MEMIQ,fSTYLESHEETj f'{)GD
Folgende Orders wurden abgefragt:

Eonte EKundenname Sirasse Ort  Anzahl WEIN Fonds
0215 Carsten Czarski  Die Strasse 37 Iluenchen 1 E71000 Funds Ine Global Hedgze special
4711 Wlax Mlusterrnarn Hingstrasse 14 Fravdfint 1000 471100 Funds Ine Globas] Treasay 1000
|E Done I_I_I_ (5 Local inkranet i
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WebDAV- Zugriff

BN http://localhost:8080; public O] x|

File Edt ‘iew Favorites Tools  Help ﬁ

= Back ~ = - | Qisearch | [ Folders £4 | i I x w© | -

Address | http://localhost:8080/public j o Go
Folders x Mame | Inkernet Address
@ Compact Dise (E1) ;I Crder1,xml http:/flocalhost: 3080/ public/Order 1. xml
@ Cankral Panel Crderz, xml http:/flocalhost: 3080/ public/COrder 2, xml

I':_'I-- My Mebwork Places
‘%] Entire Metwork
@ Files Online
El@ Oracle %ML DB auf localhost
50
- sys
----- ["Q Recycle Bin
----- 8 Internet Explorer
EEI---"fE Hurmmingbird Meighborhood

4|
| 4

|2 objectis)
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FTP-Zugriff

Connection closed by remote host,
tpe open stusummucl 2020

Connected to stusunmucl,de.oracle,
I

oM,
220 stusummucl FTP Server (Oracle JML 0B/OracTedr Enterprise Edition Release 9.2.0.1.0 - Production) ready,
User (stusunmucl.de.oracle, coms(none)): u

331 pass required for U

Passuord:

530 login 1ncorrect

Login failed,

Ftps user |

331 pass required for |

Passuord:

230 1 Togged 1n

Ftps 15

200 PORT Command successful

150 ASCIT Data Connection
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Integration: relationale Views

N

N
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N

zorder xmins="http:/ /www fundsinc.com/funds/order.xsd"
xmins:xdb="http:/ f¥mlns.oracle.com/xdb"
umins: wsi="http:/ /www.w3.0rg/2001/XMLSchema-instance'

xsl:schemalocation="http:/ /www.fundsinc.com/funds/order.xsd

http:/ fwww fundsinc.com/funds /forder.xsd">
- £oustomers
zname:Max Mustermann</name:
street=Ringstrasse 14</street>
zcity»Frankfurt</city=
zaccount=4711</account >
/oustomers
- «fundsz
2wkn=471100< wkn
zfundsname=Funds Inc Global Treasury 1000</fundsname
zamount»1000</amount =
z/funds:
- zfundsz
2ikn=081500+/wkn>
zfundsname:Funds Inc American Technology
2010</fundsnamez
zamount>2000</amaount
z/fundsz

Tabelle Order tab

Konto

Kundenname

Strasse

4711

Max Mustermann

Ringstra..
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Beispiel fur eine Relationale View

CREATE OR REPLACE VI EW order vi ew
AS
SELECT
extractval ue(val ue(e),’ /order/custoner/ nane’) as CNAME,
extractval ue(val ue(i),’ /funds/wkn’) as FWKN,
extractval ue(val ue(i),’ /funds/fundsnane’ ) as FNAME
FROM order _tab e, tabl e(
xm sequence(extract (val ue(e),’/order/funds’))

)

SELECT * FROM order _vi ew

CACC CNAME FWKN  FNAME

4711 Max Mistermann 471100 Funds Inc G obal Treasury

Max Must er mann 081500 Funds I nc Anerican Technol ogy

ORACLE
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Integration: XML-Views

\N
\N
\N

zorder xmins="http:/ /www fundsinc.com/funds/order.xsd"
xmins:xdb="http:/ f¥mlns.oracle.com/xdb"
umins: wsi="http:/ /www.w3.0rg/2001/XMLSchema-instance'
xsl:schemalocation="http:/ /www.fundsinc.com/funds /order.xsd
http:/ fwww fundsinc.com/funds /forder.xsd">
- £oustomers
zname:Max Mustermann</namez
street=Ringstrasse 14</stret>
zrity»Frankfurt</city=
zaccount=4711</account >
/oustomers
- «fundsz
2kn=471100< wkn:
zfundsname=Funds Inc Global Treasury 1000</fundsnamez
zamount»1000</amount =
z/funds:
- zfundsz
=ikn=081500+/wkn=
zfundsname=Funds Inc American Technology
2010</fundsnamez
zamount>2000</amount
z/fundsz

Tabelle Order tab

Konto Kundenname Strasse

4711 Max Mustermann Ringstra..

ORACLE
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Beispiel fur XML-Generierung
aus der DB

SELECT XM_LELEMENT(" Enp",
XMLATTRIBUTES ( e.first _nane ||’ '|| e.last_nanme AS "name" ),
XM_.Forest (e.hire _date, e.departnent _id AS "departnent"))
AS "result”
FROM enpl oyees e;
resul t
<Enp nane="Jenni fer Wal en">
<H RE_DATE>17. 09. 1987</ H RE_DATE>
<depart nent >10</ depar t nent >
</ Enp>

<Enp nanme="M chael Hartstein">
<H RE_DATE>17. 02. 1996</ H RE_DATE>

ORACLE
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Integration: Oracle9i Advanced
Queuing (Messaging)

1-23

Oracle9i

Datenbank |

Dequeue
Propagate
> —
-LP Anwendung

Propagate

Datenbank Il [Order]
™

Datenbank Il [DWH]
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Oracle XML DB

- |
Standards H W3C, ANSI, IETF \
Integration ‘ XML Views, relationale Views, Volltextsuche, Messaging,... ‘
Repository ‘ Hierarchische Organisation, Foldering, Versionierung,...
Performanz ‘ Query Rewrite, Indizierung, Speicherung,... \

ProtokoII-Zugriff‘ HTTP, WebDAV, FTP ‘
Prc;%r;mm' ‘ SQL, PL/SQL, JAVA, JDBC, ...

Datenbank ‘ Sicherheit, Verfugbarkeit, Skalierbarkeit, Integritat, Verwaltungstool
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Informationen

 HandbUcher:
— XML API Reference
— XML Database Developer’s Guide
— XML Developer’s Kits (XDKs) Guide
* OTN: http://otn.oracle.com/tech/xml/xmldb/content.htm

— Oracle XML DB : Uniting XML Content and Data
(Seybold Consulting Group, March 2002)

— Oracle XML DB : Frequently Asked Questions
— Oracle XML DB : Technical White paper
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