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Einzelsysteme

o

Einzelne Server ausgelegt auf
Lastspitzen

Niedrige durchschnittliche Auslastung

Geringe Mdglichkeiten der
Ressourcenverschiebung
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Einzelsysteme

Einzelne Server ausgelegt auf
Lastspitzen

Niedrige durchschnittliche Auslastung

Geringe Moglichkeiten der
Ressourcenverschiebung

Problemlosung => Hardware-Pools, die
dynamisch genutzt werden kdnnen

/
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Virtualisierung

Basis fur Grid Computing

Virtualisierbare Layer
Netzwerk
Storage: SAN, NAS etc., LVM
Server-Hardware: VM, Grid

o /
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Virtualisierung im DB-Umfeld

Virtuelle Maschinen< Grid Computing
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Ziele

Flexibler Einsatz von Hardware
Bessere Auslastung des Inventars
Kostenersparnis

On Demand Computing

,o0 einfach wie der Strom aus der

Steckdose!*
J"iao J"iao I!J‘io.
K o o 1§
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Grid Computing

Blndelung von Storage und
Serverhardware

Virtualisierung
Lastausgleich
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Virtualisierung im Datenbank-
Grid

\

AppServer Grid Datenbank Grid Storage Grid

Storage
Datenbank
App-Server
Clients
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Layer

Applikationsservices
Datenbankservices
Cluster-Park: RAC Datenbanken
Storage:

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

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




/ASM — Automatic Storage
Management

Logisches Volume Management
Spiegelung

Verteilung der Daten
Rebalancing

o
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/ASM — Automatic Storage
Management

Im Kernel implementiert
Dateien werden in Disk Groups abgelegt
Sicherung Uber RMAN
Zugriff Gber
ASMCMD

FTP
WEBDAV
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ASM - Automatic Storage
Management

= AFFARE FHBIER
DB Tablespaces

Data Files

Filesysteme ASM

Logische Volumes

Physische Disks
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Mit ASM

Ohne ASM
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ASM - Implementierug

-

Oracle Universal Installer: Configure Automatic Storage Management [=)=]

ORACLE" 1

DATABASE 1
Configure Automatic Storage Management
Specify Disk Group characteristics and select disks
Disk Group Mame: | DG_o4
-~ Redundant \j
| High  Norral & exernal
| Add Disks. e
 Candlicate Disks ~ All Disks.
Select Disk Path Size (ME) Status
¥ | jdevfsdad o CANDIDATE
W | jdevfsda7 5726 CANDIDATE
M | jdevisdag 5726 CANDIDATE \4;‘
[ jdevfsdad 5726 CANDIDATE |5
T e
Change Disk Discowery Path,
I —
Help ) Installed Products ) Back [stall )  Cancel )
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Oracle Clusterware

o

Clustermanager in Oracle 9i

Ab Oracle 10g Release 1
plattformibergreifende Clusterware

API fir RAC
ASM im Cluster
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Oracle Clusterware

Shared Storage

Voting Devices
OCR

Cluster Interconnect

Public Interfaces

Virtuelle IP-Adressen

Flexible Verwaltung von Services
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Clusterware - Implementation

elect a Product to Install

ORACLE’ 11 g

Select a Product to Install DATABASE

Oracle Database 11g Installation

© Oracle Database 11g
Installs an optional preconfigured starter database, product options, management taols, networking
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.

Help { pack J Hext ) dnstall | Cancel )‘
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Clusterware - Implementation

ORACLE’ 118’"

DATABASE

Spe

y Cluster Configuration

Enter a name for the cluster and select the nodes to be managed by the Oracle Clusterware. For each
node, specify the name for the public IP address, the name for the private interconnect, and the name
for the virual IP address on the node.

Vou can use a cluster configuration file to configure your cluster by clicking Use Cluster Configuration

File instead of completing the Cluster Modes box. The Use Cluster Configuration File option is helpful if
you have many nodes.

Cluster Name:| HACRS

- Cluster Nades .
| Puplic Node Name | Private Node Name Virtual Host Name |
HARACD HARACOT-PRIY HARACOT-VIP

Use Cluster Configuration File Ecit Remove

Helo | Installed Broducts... | Back Net ) nstall ] Cancel )
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RAC - Oracle Real Application
Clusters

Eine Datenbank — mehrere Instanzen
Vorganger Oracle Parallel Server
Mit 8i: Einfihrung von Cache Fusion

Global Cache in Aktiv/Aktiv-
Konfiguration

o
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Clusterware

Basis von RAC-Datenbanken

Auch far Aktiv/Passiv-Konfigurationen
einsetzbar
Agenten fur

Oracle Application Server

Datenbanken

Eigenentwicklungen
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RAC - Oracle Real Application
Clusters
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0000000}
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K Shared Storage
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RAC - Oracle Real Application
Clusters

~N

Clients

Cluster Node 1 gg Public Network g g Cluster Node 2

[ N Private Network e

— | |
| il

Local Disks

Local Disks
Multi Host Disks

-
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RAC - Oracle Real Application
Clusters

o

Datenbank auf Shared Disk

Raw Devices
Cluster Filesystem
ASM

Global Cache

Cache Fusion
Cache Coherency
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Empfehlungen

Datawarehouses, OLTP und
Mischsysteme

Prifung der einzelnen Anwendung
Verflgbarkeit

Skalierung
Cluster Interconnect
Ev. Partitionierung
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Patchen im Cluster

.

S

ROLLING PATCHING
Shut Down System A Shut Down System B Shut Down System C
Patch System A Patch System B Patch System C
Start System A Start System B Start System C
- - —
System A Syslem B System C

/

Quelle: Oracle® Universal Installer and OPatch User's Guide11g Release 1 (11.1) for Windows and UNIX

B31207-03
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ASM - Automatic Storage
Management im RAC

WAN for Voting Disk WAN

NFS or iSCSI)

Site A

Redundant
Public
Network

Site B

HIIJs

Ora

Database Files [ASM)
cle Cluster Registry (OCR)
Voting Disk

Redundant
Storage Area Network
(SAN)

Database Files (ASM}
Oracle Clysier Registry (OCR)
Voting Disk

Quelle: Oracle® Database:High Availability Overview, 11g Release 1 (11.1),

B28281-01
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/Virtualisierung von Services im
Datenbank-Grid

‘\\\

o

Flexible Services
Zuteilung an Clusterknoten

Relokation
Via Grid Control

Via Kommandozeile
srvctl relocate service /
—-d meineDB /
-s ServiceName /
-1 AlteInstanz /
—t Neuelnstanz
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/Virtualisierung von Services im
Datenbank-Grid

Durchgangige Failover-Mechanismen
Last- und zeitabhangiges Server Pool
Management

Keine Vorhaltung von Ressourcen flr
,Hot Standby“ notwendig
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Workload Management

\

o

Bindung der Clients an Adress-Pool und
Services

JDBC

OClI

Start, Stop und flexible Relokation on
Services

/
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Workload Management

~N

Verwendung von Services
Clientseitiges Load Balancing
Serverseitiges Load Balancing
TAF

FAN mit Callouts
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Workload Management

Listener-Konfiguration

LISTENERS_RAC =
(DESCRIPTION =
(ADDRESS_LIST =
(ADDRESS= (PROTOCOL=TCP) (HOST=rac-21) (PORT=1521))
(ADDRESS=(PROTOCOL=TCP) (HOST=rac-22) (PORT=1521))
(ADDRESS= (PROTOCOL=TCP) (HOST=rac-23) (PORT=1521))
)

o /
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TAF - Transparent Application
Failover

Kurz TAF
Type

Session
Select

Method

Basic
Preconnect

- J
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TAF - Transparent Application
Failover

RAC_TAF =
(DESCRIPTION =

(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 =

(SERVICE_NAME = MeineAppl)
K (FAILOVER_MODE= (TYPE=SELECT) (METHOD=BASIC))))
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TAF - Transparent Application

~N

(CONNECT_DATA= (SERVICE_NAME=CRM) )
(FAILOVER_MODE=
(TYPE=SESSION)
(METHOD=PRECONNECT)
(RETRIES=180)
(DELAY =5))
)

-

Failover
CRM=
(DESCRIPTION= (LOAD_BALANCE=o0nN)
(ADDRESS=(PROTOCOL=TCP)(HOST=hostl—Vip)(PORT=
(ADDRESS=(PROTOCOL=TCP)(HOST=host2—Vip)(PORT=
(ADDRESS=(PROTOCOL=TCP)(HOST=host3—Vip)(PORT=
(ADDRESS=(PROTOCOL=TCP)(HOST=host4—Vip)(PORT=

1521
1521
1521
1521

—_ — — —

)
)
)
)

/
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Grid Control

o

Graphische Administrattionsoberflache

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

Monitoring

Metriken
Alerts

/
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Grid Control

~N

Cluster Database: test.us.oracle.com > Cluster Cache Coherency > Logged in As 5Y5
Average CR Block Receive Time By Instance

Metric| Average CR Block Receive Time = View Data| Real Time: 15 Second Refresh _~
© Tie chart & Summary Chart (_Custarnize )

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.

2 A
E 1:20pm 1:30pm 1:40pm 2:00pm 2:10pm

T50pm
Apri 16, 2007

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

300.00 I
20.00 I\ B
00.00 |- N A ]
0.00 LR / u
1:20pm 1:30pm 1:40pm 1:50pm 2:00pm 2:10pm
Apri 16, 2007
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Grid Control

o
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Grid Control

-

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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Frage

o

Ist Grid Computing performanter als
Verarbeitung eines Einzelsystems?

/
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Frage

~N

-

Erreichen Sie mit 10 Autos schneller |hr
Ziel als mit einem?
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Antwort

o

Erreichen Sie mit 10 Autos schneller lIhr
Ziel als mit einem?

Klare Antwort:

Es kommt drauf an!
Wenn 40 Personen
transportiert
werden mussen?
vermutlich ja!

© 2008 A. Held andrea.held@held-informatik.de
Empfehlungen
Prifen Sie

-

Anforderungen lhrer Anwendung
Parallelitat und Skalierbarkeit
Konkurrierende Zugriffe
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Empfehlungen
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Fragen und Antworten

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