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No news, good news?

1 Oracle 11g Database New Features

1.5 Clustering

1.5.1 Oracle Real Application Clusters Ease-of-Use

1.5.1.1 Enhanced Oracle RAC Monitoring and Diagnostics in
Enterprise Manager

1.5.1.2 Enhanced Oracle Real Application Clusters
Configuration Assistants

1.5.1.3 OCI Runtime Connection Load Balancing
1.5.1.4 Parallel Execution for Oracle Real Application Clusters

1.5.1.5 Support for Distributed Transactions in an
Oracle RAC Environment



Hva skal man velge?

Real Application Cluster
Advanced Replication

Data Guard

Streams

Flashback

LogMiner

To tarn

UPS

Redundant hardware
Automated Storage Management
RAID-X Recovery Manager
Arkivering
Export/Import/Datapump

Speiling av arkivlogger



Hva skal man velge?

To tarn!



Flashback Database

 «Flashback Database» er velegnet ved oppgradering av
applikasjonen.

» Kan angi hvor lenge data skal lagres.

* «Flashback» tilbake gar hurtig.

SQL> STARTUP MOUNT;
SQL> ALTER DATABASE FLASHBACK ON;

Oppgrader...
SQL> FLASHBACK DATABASE TO TIME
TO_TIMESTAMP('2003—O4—O4 14:00:00', 'YYYY-MM-DD HH:MI:SS');

RMAN> FLASHBACK DATABASE TO TIME (SYSDATE-1/24);

ORA-00600 ...



Linux eller Unix?




RAC: Sikkerhet og skalering

VPAR/LPAR Blades




Horisontal vs. Vertikal

Horisontal Vertikal
- Lavere innkjgpskostnad N - Hgy innkjgpskostnad
— Lisensiering/CPU &,}@ Suﬂ — Fleksibel
- PriS/ytelse S microsystems - KOHSOlidering
- Trenger ytterligere — Dynamiske domener
 Strgm - RAS
 Kjgling * Palitelighet
« Plass » Tilgjengelighet
, » Sikkerhet
* Installasjon _ Skalerbar
» Support Diagonal — Bedre utnyttelse
- Skalerbar kun via RAC - System Interconnect

* Lav «Latency»
» Hgy bandbredde

= —i | ===

- System Interconnect
* Hgy «Latency»
 Lav bandbredde

Sun Sparc M5000

e e oweew e e

Sun Fire x4450



RAC versus Data Guard

N

Oracle RAC Oracle Data Guard
2 x Sun Enterprise M4000 2 x Sun Enterprise M4000
e 2 x 2.15 Ghz Dual Core SPARC VI e 2 x 2.15 Ghz Dual Core VI
« 16 GB 16 GB
e 2 Dynamic System Domains * 2 Dynamic System Domains
e 2 x 146GB SAS Disks * 2 x 146GB SAS Disks

Hardware kostnad: Hardware kostnad:

542.568 NOK 542.568 NOK

+ Support + Interconnect + Support + Interconnect
2 x 2x0.75 EE License 2 x 2x0.75 EE License
 RAC lisens ((2 x 2) x 0.75) e Data Guard lisens ((2 x 2) x 0.75)
x 113. 100 NOK x 28.000 NOK

Oracle Software kostnad: Oracle Software kostnad:

1.013.000 NOK 763.000 NOK

+ Support + Service + Upgrade + Support + Service + Upgrade

Total Cost: 1.556.000 NOK Total Cost: 1.306.000 NOK
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Data Guard og/eller RAC?
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Eksempel pa lgsning
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Hva hvis uhellet skjer?

Uhell MAA Teknikk

* Hardware Assisted Resilient Storage




Hvordan hindtere planlagte stopp?

Situasjon MAA Teknikk
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MMA

Maximum Availability
Architecture

Oracles Maximum Availability Architecture (MAA) tilbyr
ferdigintegrerte og velutprgvde teknologier, stgttet av mange
ars erfaring nar det gjelder tekniske lgsninger for vare kunder.

Utgivelsen av Oracle Database 11g medfgrer, at du na kan
benytte deg av revolusjonerende nye teknologier for gkt
tilgjengelighet og databeskyttelse — som effektivt maksimerer
data- og programtilgjengeligheten.



MAA - Hvor skal man begynne?
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Gode regler for hoy tilgjengelighet
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Oracle Database 10g Release 2
® Oracle Database High Availability Overview 10g Release 2 - Documentation
® QOracle Database High Availability Best Practices 10g Release 2 - Documentation
® Roadmap to Maximum Availability Architecture
® Managing Data Guard Configurations Having Multiple Standby Databases - Best Practices New!
® Data Guard Redo Transport & Network Configuration
® Data Guard Redo Apply & Media Recovery Updated!
® Data Guard SQL Apply
® Rolling Database Upgrades Using Data Guard SQL Apply
® Optimizing Availability During Planned Maintenance Using Oracle Clusterware and RAC New!
® Dptimizing Availability During Unplanned Outages Using Oracle Clusterware and RAC New!
® Database Upgrade using Transportable Tablespaces
® Platform Migration using Transportable Tablespaces
& Platform Migration using Transportable Database
* [inimal Downtime Migration to ASM New!
® Setup Guide: Creating a RAC Logical Standby Database for a RAC Primary Database
® Data Guard Fast-Start Failover
® Data Guard Switchover and Failover
® Client Failover for Highly Available Oracle Databases Updated!
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Oracle Database 10g Release 2:
Roadmap to Maximum Availability

Architecture

Oracle Maximum Availability Architecture White Paper
April 2006
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Best Practices for Optimizing
Availability During Planned
Maintenance Using Oracle Clusterware
and Oracle Real Application Clusters

Oracle Maximum Availability Architecture White Paper
September 2007
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Hva beskrives i dokumentet?

Vedlikeholdsoppgaver:

Grid provisioning.

Hardware, BIOS, firmware, operating system
oppgraderinger og rettelser.

Oracle Clusterware oppgraderinger og rettelser.
Aktive og rullerende RDBMS/ASM rettelser.

Ikke rullerende RDBMS/ASM rettelser.
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Rettelser og oppgraderinger...

* Oracle Interim patches

* Oracle Merge patches

e Oracle Bundle patches

e Oracle Critical Patch Update (CPU) patches
e Oracle Patchsets

e Oracle Upgrades

* Operating system upgrades and patches

Dokumentet beskriver:
Oracle10g 10.2.0.2 (patchset 1)
Oracle10g 10.2.0.3 (patchset 2)

Oracle10g 10.2.0.4 (patchset 3)
Oraclel1g (online patching)

Administrator



Oppgradering av Clusterware

Oppgave

Metode

Situasjon

- Interim patches

- Patch set

- Legge til node

OPatch
EM Grid

OUI
EM Grid

OUI
EM Grid
Kloning

Enkeltfeil
EM Grid

Fra 10.2.0.3 til
10.2.0.4

Tilfgye node til
eksisterende
klynge.

24



MAA -
RAC - Aktiv oppgradering?

Oracle10g

$ opatch query -all /patch/6394981 | grep rolling
Patch is a rolling patch: true

Oraclellg

$ opatch query /patch/7405741 —is online patch
Patch is a online patch: true

25
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MAA - Hurtig oppgradering

opatch -minimize downtime

Praksis for oppgradering av tidligere versjoner av Oracle:

1.
2.
3.

Stoppe aktuelle programmer pa alle nodene.
Installere rettelsene pa alle nodene.
Starte aktuelle programmer pa alle nodene.

I Oracle 10.2 med minimize downtime, kan opatch brukes slik:

1.

Nk W

Stoppe en del av alle instansene (subset 1).

Installere rettelsene pa disse nodene (subset 1).

Stoppe den andre delen av nodene (subset 2).

Starte nodene som er oppdatert (subset 1).

Installere rettelsene pa den andre delen av nodene (subset 2).
Starte den andre delen av nodene (subset 2).
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MAA - Omlinking av Oracle

Noen ganger er det uklart om]%Qe(ringlinkes om etter at
programmene er blitt oppdatert.

Som beste praksis bgr koden da linkes om. Det finnes et egnet
program for dette.

$ SORACLE HOME/bin/relink

usage: relink <parameter>

parameters: all, oracle, network, client, client sharedlib,
interMedia, ctx, precomp, utilities, oemagent, ldap

$ SORACLE HOME/bin/relink oracle

- Linking Oracle
rm -f /oracle/product/11.1.0/db/rdbms/lib/oracle
gcc -o /oracle/product/11.1.0/db/rdbms/lib/oracle -L/oracle/product
/11.1.0/db/rdbms/1ib/ -L/oracle/product/11.1.0/db/1lib/ -L/oracle/pro
duct/11.1.0/db/1lib/stubs -L/usr/lib -lirc -lipgo...



MAA- Oppgradering av BIOS,

firmware, server eller OS rettelse.

Stoppe og sla av tjenester pa den fgrste noden:
S srvctl stop service -d RAC -s OLTP -i RAC1
$ srvctl disable service -d RAC -s OLTP -i RAC1

Stoppe instansen kontrollert:
S srvctl stop instance -d RAC -i RAC1l -o immediate

Stoppe og sla av Clusterware:
$ sudo S$CRS HOME/bin/crsctl stop crs
$ sudo $CRS HOME/bin/crsctl disable crs

Utfor endringen.

Sla pa og starte Clusterware:
S sudo $CRS_HOME/bin/crsctl enable crs
S sudo $CRS_HOME/bin/crsctl start crs

Slé pgl 0og starte tjenester:
S srvctl enable service -d RAC -s OLTP -i RAC1
S srvctl start service -d RAC -s OLTP -i RACl

28



Kloning

[oralO0g@xps product]$ cd /oracle/product
[oralOg@xps product]$ sudo cp -pr 10.2.0.3/db 10.2.0.4
[oralO0g@xps product]$ diff -q -r 10.2.0.3/db 10.2.0.4/db

[oralO0g@xps product]$ cd 10.2.0.4/db/clone/bin
/oracle/product/10.2.0.4/db/clone/bin

[oralOg@xps product]$ perl ./clone.pl \
ORACLE HOME=/oracle/product/10.2.0.4/db \
ORACLE HOME NAME=10gR2P2

Starting Oracle Universal Installer...

Install successful

Link successful

Setup successful

The cloning of 10gR2P2 was successful.

[oralO0g@xps product]$ sudo /oracle/product/10.2.0.4/db/root.sh

29
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MAA - Kloning RAC

# This should be run as root to ensure copy permissions/ownership

echo "Pre-clone copy started at “date™" | tee -a clone.log

cp -pr /oracle/product/10.2.0 /oracle/product/10.2.0.4

echo "Pre-clone copy ended at ~“date™" | tee -a clone.log

echo "Verification check started at “date ™" | tee -a clone.log

diff -q -r /oracle/product/10.2.0 /oracle/product/10.2.0.4 | \
tee -a clone diff.out

echo "Verification check ended at “date™" | tee -a clone.log

echo "Clone started at “date ™" | tee -a clone.log

su - oracle -c

"perl /oracle/product/10.2.0.4/db/clone/bin/clone.pl

ORACLE HOME=/oracle/product/10.2.0.4/db ORACLE HOME NAME=10gR2P2
'-O" CLUSTER_NODES={nOdel ;hode2,node3}"' '-0 "LOCAL_NODE=nOdel mrn

/oracle/product/10.2.0.4/db/root.sh << eof
/usr/local/bin

eof

echo "Clone ended at “date™" | tee -a clone.log



Best Practices for Optimizing
Availability During Unplanned Outages
Using Oracle Clusterware and Oracle
Real Application Clusters

Oracle Maximum Availability Architecture White Paper
March 2007
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Sample ConfigurationsS ..c.eceeeeeeececcccscsccssocsssccaes
Appendix A — The Project Environment ......cceeeeeeees
Appendix B - Results With and Without Best Practices..
Appendix C — Understanding MTTR. ... ceeeeeoccsccscccscs
Appendix D — Detailed Component Availability .........
Appendix E — Listener Connection Rate Throttling......

RE LI N CE S 4 et e o e oo ooeoeoooocoscscsocsoscscssscsoscscsscssoesse



32

MAA - Beste praksis —

Clusterware og Real Application Cluster

120
100
80
60 Bl Standard
installasjon
B Beste
40 praksis
- ‘
O

Nettverks feil
Instans feil Server feil



MAA - Beregning av stopp

Angi antall sekunder innen instansen er oppe.
Enterprise Edition: FAST START MTTR TARGET

RAC: _FAST START INSTANCE RECOVERY TARGET

SQL> ALTER SYSTEM SET _FAST_START_INSTANCE_RECOVERY_TARGET=5
COMMENT="'Gjenoppretting 5 sek. , IJH';

Doble antallet prosesser for gjenoppretting av

transaksjoner.
SQL> ALTER SYSTEM SET FAST START PARALLEL ROLLBACK=HIGH
COMMENT="'Transaksjonsgjenoppretting, IJH'

Aktiver asynkron I/0
SQL> ALTER SYSTEM SET DISK ASYNCH IO=TRUE
COMMENT="'Asynkron I/0, IJH';

33
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MAA - Login storm

- Listener Connection Rate Throttling

LISTENER STBDC18 =
(DESCRIPTION LIST =
(DESCRIPTION =
(ADDRESS_LIST =
(ADDRESS =
(PROTOCOL = TCP) (HOST = stbdcl8-vip) (PORT = 1521)
(RATE_LIMIT=YES) (QUEUESIZE=1024) (IP = FIRST)

)

)
(ADDRESS LIST =

(ADDRESS =
(PROTOCOL = TCP) (HOST = 152.68.196.208) (PORT = 1521)
(IP = FIRST))
)
(ADDRESS_LIST =
(ADDRESS = (PROTOCOL = IPC)(KEY = EXTPROC))

)
)

)
CONNECTION RATE LISTENER STBDC18=100




e Clusterwa
e ASM

e Databaser
e [istener

OFA - Layout I

re (CRS)
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OFA - Layout II

* Installasjon i forveien
Flytte spfile, password fil, listener filer

/
usr or acl e

| | .‘;L

Crs pr oduct

S

10.2.0.3 10.2.0.4 11.1.0. 6

| | TN

db db asm db Isnl




Listener

* Benytte to porter: 1521 og 1526
e Installere listener i separat ORACLE_HOME.
* Nyeste versjon av Oracle

11.1.0.6

TN

asm db | sn
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Tilpasse SQL-Prompten

Bruker du ogsa SQL*Plus nar du arbeider i Oracle?
Da har jeg et tips til deg.

Det forste jeg gjor nar jeg arbeider i en ny database er a sette
SQL-prompten. Da vises navnet du har logget inn med og instans
navnet i prompten.

Variabelen sqlprompt defineres enten i filen glogin i katalogen
$ORACLE HOME/sqlplus/admin eller i lokal fil login.sql.

Arbeider du fra en klient kan ogsa endringen utfgres der.
SET sqlprompt “ USER'@' CONNECT IDENTIFIER SQL> “

Og resultatet blir:
$ sqlplus sh/password
SHERAC1 SQL>



Testing

- Hvor mye skal testes?

« Feilsituasjoner
- Skalering

- Oppgradering
- Kompetanse

- Hvilke metoder skal benyttes?
- Hvor mye far det koste?

€

Y
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Real Application Testing?

Kostnad per CPU core:

Real Application Clusters - $20 000 (113.000 NOK)
Data Guard - $5 000 (28.000 NOK)
Partitioning - $10 000 (56.000 NOK)

Real Application Testing (11g) - $10 000 (56.000 NOK)

e ’ K
b ,-.J-‘.(-.-"

Kan flytte last fra 10.2.0.4 til 11¢g for a teste...




Dokumentasjon

- Hva skal dokumenteres?
« Kan noe av Oracles dokumentasjon
(gjen)brukes?

http://tahiti.oracle.com

« Metalink — knowledge browser
http://metalink.oracle.com

- Hvem skal benytte dokumentasjonen?
- Hvordan skal dokumentasjonen utformes?

41
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RAC og Data Guard SQL apply

Klienter Klienter
Logger
] Logger @ ] kaes @
[ overfores —
ala DO Dl O Sl Patch set
Ol D= C O Qe oppgraderinger
Versjonn Versjonn Versjon n Versjon n+1 Hov_ed
Oppgradere standby node versjons
oppgraderinger
Klienter | Klienter
@ Logger E ] Logger @
overfogres — — overfores Cluster
O & O & O &2 O (&
ol [Bl<=0] 6 alel=ul= program
og
Maskin
oppgraderinger
Versjon n+1 Versjon n+1 Versjon n Versjon n+1
Switchover Teste




Oppgradering

- Oppgradere Clusterware fa@rst.
- Oppgradere listener.
- Oppgradere ASM

- Opprette ny ORACLE HOME
- Oppgradere databasen(e)

- Dokumentasjon pa Metalink som
beskriver rekkefglgen godt.
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ASM?

« Hvis du benytter ASM, prgv a benytt en
alternativ teknologi for
FLASHBACK RECOVERY AREA.

- Dette skal selvfglgelig ogsa veare et annet
disksystem!

* Oracle Cluster File System



Referanser?

» Finnes det relevante referanser?
» Er det aktuelt med samarbeide?

« Finnes det noen konfigurasjon fra
http://www.tpc.org som kan benyttes?

45
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Tidsplaner...
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Oracle Kurser

- 2 Day DBA

« Administration Workshop I
« Administration Workshop II
- New Features...

- Backup and Recovery

- Administering Real Application Cluster
«- RAC Deployment Workshop
- Data Guard Administration

http://www.oracle.com/no/education
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Konklusjon - MAA

» Beste praksis, relevant i mange situasjoner
» Godt oppdatert

» Gode eksempler

» Kunne vart enda bedre skrevet...




