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Oracle Real Application Cluster (RAC)
Clusterware (OCW)

Automatic Storage Management (ASM)
Workload Management im Cluster

Grid Computing
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Oracle Real Application Cluster (RAC):
Cluster-Option fiir Datenbanken
Oracle Clusterware (OCW)
Cluster-Software
Oracle Automatic Storage Management
(ASM):
Logical Volume Manager
Service
Datenbank-Dienst im Cluster
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Eine Datenbank — mehrere Instanzen
Vorgéanger Oracle Parallel Server
Mit 8i: Einfihrung von Cache Fusion

Global Cache in Aktiv/Aktiv-
Konfiguration
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Eine Datenbank — mehrere Instanzen

Vorgénger Oracle Parallel Server

Mit 8i: Einfihrung von Cache Fusion

Aktiv/Aktiv-Architektur =2 al= =
Global Cache / Cache Fusion
Shared Disk
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Clients

Cluster Node 1

Public Network

Private Network

Cluster Node 2
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Multi Host Disks
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Verflugbarke

it verbessern

Skalierung ermoglichen
Erweiterbarkeit sichern
Verwaltung vereinfachen
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Wichtige Fragen

Wieviele Knoten konnen im Normalbetrieb
genutzt werden?

Stehen noch alle Daten im Fehlerfall zur
Verfliigung?

Wieviele Benutzer sind vom Ausfall
betroffen?

Kann die Ubernahme transparent durch
verbleibenden Knoten geschehen?

Wie sieht es bei Wartungsarbeiten aus?

o
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Was kosten Ausfallzeiten?

Was kostet die Gewahrleistung von
Verfugbarkeit?
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. # $
Brokeragehouses. $6.4 million
Credit card sales/ authorization $2.6 million
Media/ Pay- per- view $2.6 million
Home shopping (TV) $113,000
Catalog sales $90,000
Airline Reservations $89,000
Package shipping $28,000
K Quelle: Contingency Planning Research /
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Availability Cost Curve

T T T T
vuelle: Gartner Research 95% 98% 99.5% 99.9% /
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Wichtige Fragen
Konnen weitere Ressourcen eingebunden
werden?

Wie skaliert das Gesamtsystem?
® Scale out
® Speed up

o /
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Mehrere Anwendungen mit differenten
Daten skalieren (meist) gut.

Innerhalb einer Anwendung: Prufen Sie
die Parallelisierbarkeit Ihrer Prozesse.

o /
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Kann kostengulnstig erweitert werden?

Gibt es TR RRE

Hirden? p—LL

Public Network
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Welche Werkzeuge gibt es?
Wie zuverlassig und stabil sind diese?
Wie ,einfach® ist die Verwaltung wirklich?
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Storage physisch
SAN
NAS
DAS
Storage-Zugriff:
Raw Devices
Clusterfilesystem
Automatic Storage Management

Oracle Clusterware (OCW)
Oracle Real Application Cluster (RAC)

/
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Logisches Volume Management
Spiegelung

Verteilung der Daten
Rebalancing
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Im Kernel implementiert
Dateien werden in Disk Groups abgelegt
Sicherung tber RMAN
Zugriff Gber
ASMCMD

FTP
WEBDAV
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matic Storage Management

ORACLE" 1 1 g

DATABASE
Configure Automatic Storage Management

Specify Disk Group characteristics and select disks

Disk Group Mame: | D6_01

~ Redundancy
| High  Hormal @ External |
A
| ® Candliclate Disks © All Disks.
Select Disk Path Size (MB) Staws
| folevfsdad 0 CANDIDATE
W fevfscar 5726 CANDIDATE
| fevfscag 5726 CANDIDATE ||
T fevfsdas 5726 CANDIDATE |+
4 Z g [
Change Disk Discowery Path
Help | Installed Products... | Back Install ] | Cancel ]
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n *
Third Site
WAN for Voting Disk WAN
(Mounted via
NFS or ISCSI
Redundant
Public
Network
Site A Site B
Redundant =
Private
Network
Database Files (ASM) Database Files (ASM)
Oracle Gluster Registry (OGA) Gracle Cluster Registry (OCR)
ing Disk Woting Disk
Quelle: Oracle® Database:High Availability Overview, 11g Release 1 (11.1),
B28281-01
© 2008 A. Held andrea.held@held-informatik.de

12



o

© 2008 A. Held andrea.held@held-informatik.de

Clustermanager in Oracle 9i

Ab Oracle 10g Release 1
plattformtbergreifende Clusterware

API fur RAC
ASM im Cluster
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Basis von RAC-Datenbanken

Auch fur Aktiv/Passiv-Konfigurationen
einsetzbar
Agenten flr

Oracle Application Server

Datenbanken
Eigenentwicklungen
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Shared Storage
Voting Devices
OCR

Cluster Interconnect

Public Interfaces

Virtuelle IP-Adressen

Flexible Verwaltung von Services

/
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electa Product to Install

ORACLE’ 11 g

Select a Product to Install DATABASE

Oracle Database 11g Installation

© Oracle Database 11g
Installs an optional precanfigured starter database, product options, management tools, netwarking
services, utilities, and basic client software for an Oracle Database server. This option also supports
Auromatic Storage Managemant catabase configuration.

C Oracle Client
Installs enterprise management tools, networking services, utilities, development tools and
precompilers, and basic client software.

# Oracle Clusterware
Installs the Oracle Clusterware components that provide the required infrastructure for Oracle Real
Application Clusters. Oracle Clusterware also enables the management of Oracle Database and other
applications within the cluster.

Heln ek | Nem ) fnerall | Cancel |
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fd Oracle Universal nstaller: Specify Cluster Config

ORACLE’ 11£

DATABASE
Specify Cluster Configuration

Enter a name for the cluster and select the notes to be managed by the Oracle Clusterware. Far each
node, specify the name for the public IP address, the name for the private interconnect, and the name
for the virtual IP address on the noce.

ou can use a cluster configuration file to configure your cluster by clicking Use Cluster Configuration
File instead of completing the Cluster Nodes hox. The Use Cluster Canfiguration File optian is helpful if
yiou have many nodes

Cluster Name:| HaCRS

- Cluster Nodes g
[ Public Node Name Private Node Name Virtual Host Name |
HARACO! HARACOM-PRIV HARACD1-VIP

i

Use Cluster Configuration File. Ecit.. Remove

Help | Installed Procucts ) Back. lext j Install ) Cancel )
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Client Client Client

odbdbdbedbed

Public Network

Node 1|[E3 Node 2
(Aktiv) (Aktiv)

Node 3
(Aktiv) |IE=]

L L

Shared Storage
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Clients

225

Public Network [

i A
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Cluster Node 1

Cluster Node 2

<omee] —1 1 fomge |
. ad
= ‘ —— =
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Local Disks Local Disks

K Multi Host Disks
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Shut Down System A
Patch System A
Start System A

ROLLING PATCHING -
Shut Down System B Shut Down System C
Patch System B

Patch System C
Start System B Start System C

k Quelle: Oracle® Universal Installer and OPatch User's Guidellg Release 1 (11.1) for Windows and UNIX
B31207-03

/
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Datenbank auf Shared Disk
Raw Devices
Cluster Filesystem
ASM
Global Cache
Cache Fusion
Cache Coherency

© 2008 A. Held andrea.held@held-informatik.de

17



0 #

Flexible Services
Zuteilung an Clusterknoten

Relokation
Via Grid Control

Via Kommandozeile

srvctl relocate service /
-d nei neDB /
-s Servi ceNane /
-i Altelnstanz /
-t Neuel nst anz
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Durchgangige Failover-Mechanismen

Last- und zeitabhangiges Server Pool
Management

Keine Vorhaltung von Ressourcen flr
,2Hot Standby“ notwendig

© 2008 A. Held andrea.held@held-informatik.de
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Bindung der Clients an Adress-Pool und
Services

JDBC

ocCl

Start, Stop und flexible Relokation on
Services

/
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Verwendung von Services
Clientseitiges Load Balancing
Serverseitiges Load Balancing
TAF

FAN mit Callouts
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Listener-Konfiguration
LI STENERS_RAC =
( DESCRI PTI ON =
( ADDRESS LI ST =

)
)

o

( ADDRESS=( PROTOCOL=TCP) ( HOST=r ac- 21) ( PORT=1521) )
( ADDRESS=( PROTOCOL=TCP) ( HOST=r ac- 22) ( PORT=1521))
( ADDRESS=( PROTOCOL=TCP) ( HOST=r ac- 23) ( PORT=1521) )

/
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Kurz TAF
Type

Session
Select
Method

Basic
Preconnect

o
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Retries: Anzahl der Wiederholungs-
versuche

Delay: Wartezeit zwischen Wiederholungs-

versuchen

/
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%

RAC TAF =
( DESCRI PTI ON =
(LOAD_BALANCE = yes)
( ADDRESS =
(PROTOCOL = TCP)
(HOST = rac-21)
(PORT = 1521))
( ADDRESS =
(PROTOCOL = TCP)
(HOST = rac-22)
(PORT = 1521))
( ADDRESS =
(PROTOCOL = TCP)
(HOST = rac-23)
(PORT = 1521))
( CONNECT_DATA =
( SERVI CE_NAME = Mei neAppl)
( FAI LOVER_MODE=( TYPE=SELECT) ( METHOD=BASI C) ) ) )

© 2008 A. Held andrea.held@held-informatik.de
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%
%

CRME
( DESCRI PTI ON= ( LOAD_BALANCE=0n)
( ADDRESS=( PROTOCOL=TCP) ( HOST=host 1- vi p) ( PORT=1521) )
( ADDRESS=( PROTOCOL=TCP) ( HOST=host 2- vi p) ( PORT=1521) )
( ADDRESS=( PROTOCOL=TCP) ( HOST=host 3- vi p) ( PORT=1521) )
( ADDRESS=( PROTOCOL=TCP) ( HOST=host 4- vi p) ( PORT=1521) )
( CONNECT_DATA=( SERVI CE_NAME=CRM) )
( FAI LOVER_MODE=
( TYPE=SESSI ON)
( METHOD=PRECONNECT)
( RETRI ES=180)
( DELAY =5))

o J
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Die View V$Session gibt hier Auskuntft:

machi ne, failover_type, fail over nethod,
fail ed _over, count (*)

v$sessi on

machi ne, failover_type,

fail over _met hod, failed over;

MACHI NE FAI LOVER TYPE FAI LOVER_ M FAI LED_OVER COUNT( *)

SUN4 SESSI ON PRECONNECT  YES

© 2008 A. Held andrea.held@held-informatik.de
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Connection Load Balancing tber Client-
Konfiguration: LOAD_BALANCE = ON

Knoten wird lastunabhéangig ,gewirfelt"

© 2008 A. Held andrea.held@held-informatik.de
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Dedicated Server
Least loaded Node (Mittelwert der letzten Minute)
Least loaded Instance (Anzahl Connections)
Shared Server Konfig:
Least loaded Node (Mittelwert der letzten Minute)
Least loaded Instance (Anzahl Connections)
Least loaded Dispatcher (Anzahl Connections)
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Graphische Administrationsoberflache

Verwaltung von
Datenbanken
Hosts
Cluster Services
Standby Datenbanken
Usw. usf.

Monitoring
Metriken

Alerts /
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Cluster Database: test.us.oracle.com > Cluster Cache Coherency > Logged in As §YS
Average CR Block Receive Time By Instance

Metric| Average CR Block Receive Time =] View Data| Real Time: 15 Second Refresh =
€ Tile chart ® summary Chart [ Customize |

Summary Chart
Click on an area of the chart or an instance name in the chart legend to view additional metric details for the instance.

300.00
)
E 00
5
5 100.00
2 o
= 1:20pm 1:30pm 1:40pm 1:50pm 2:00pm 2:10pm
April 16, 2007

Maximum, Average, Minimum
The maximum, average, and minimum values for the metric for all active duster database instances.

200.0 "
0.0 I\
|
100.00 N A
000 RN
1:20pm 1:30pm 1:40pm 1:50pm 2:00pm 2:10pm

Apiil 16, 2007 /
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Average CR Block Receive Time
Average Current Block Receive Time
GC Current Blocks Received

GC CR Blocks Received

Physical Reads

Global Cache Block Transfers
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Prifen Sie
Anforderungen lhrer Anwendung
Parallelitat und Skalierbarkeit
Konkurrierende Zugriffe
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Einzelne Server ausgelegt auf
Lastspitzen

Niedrige durchschnittliche Auslastung

Geringe Mdoglichkeiten der
Ressourcenverschiebung
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Einzelne Server ausgelegt auf
Lastspitzen

Niedrige durchschnittliche Auslastung

Geringe Mdoglichkeiten der
Ressourcenverschiebung

Problemlésung => Hardware-Pools, die
dynamisch genutzt werden kénnen

/
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Virtuelle Maschinen  Grid Computing

© 2008 A. Held andrea.held@held-informatik.de

Flexibler Einsatz von Hardware
Bessere Auslastung des Inventars
Kostenersparnis

On Demand Computing

,S0 einfach wie der Strom aus der

Steckdose!” P P P
© 2008 A. Held andrea.held@held-informatik.de
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Bindelung von Storage und
Serverhardware
Virtualisierung
Lastausgleich
© 2008 A. Held andrea.held@held-informatik.de
/ , \
0 #
Sto rag e AppServer Grid Datenbank Grid Storage Grid
Datenbank -
App-Server -
Clients - |
© 2008 A. Held andrea.held@held-informatik.de
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Applikationsservices
Datenbankservices
Cluster-Park: RAC Datenbanken

Storage:
Logisch =>Volume Management, ASM
Physisch => Hardware im Speichernetz

© 2008 A. Held andrea.held@held-informatik.de

Was spricht fur den Einsatz von RAC, ASM,
OCW und / oder Grid Computing?
Verfugbarkeit
Skalierbarkeit
Investitionsschutz
Enorme Flexibiltat
Was dagegen?
Komplexitat
Lizenzkosten
Betriebskosten

© 2008 A. Held andrea.held@held-informatik.de
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Ihr Kontakt:
Informatiker Held & Loof e.P.
andrea.held@held-informatik.de
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