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Min e tjen ester

● Rådgivn in g og tilretteleggin g m ed fokus på 
Oracle9i:
– Avansert rep likering

– Distribuerte databaser

– Datavaruhus

– Skalering /  Parallellisering /  Ytelse

– Databaser i klynge: Real App lication  Cluster



Hva er en  klyn ge?

In stan s 1 In stan s 2

In stan s 3 In stan s 4

In terforbindelse
Database
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Hva er en  HA*-løsn in g?

Node 1 Node 2

In terforbindelse

Disker

*HA - High Availability
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Node

● CPUer
– Antall

– Frekvens, MHz og GHz...

● CPU arkitektur
– RISC/ CISC

– 32/ 64 bit

● In tern m in n e
● Valg av operativsystem
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In terforbin delse*

● In terforb in delse brukes til å:
– Sende m eldinger m ellom  nodene

– Sende datablokker m ellom  nodene

● Kan  bestå av:
– GigaBit Ethernet

– Skreddersydde løsn inger
● Virtual In terface Architecture (VIA)
● HP's Hyper Messaging Protocol (HMP)
● RMS fra Sun

*In terconnect
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Disk Subsystem

● Delt d isksubsystem
– Rå devices på un ix

– Logisk drivere på Windows

– Cluster filsystem
● Veritas 
● IBM's General Parallel File System  (GPFS)
● CFS for HP Tru64
● Oracle Cluster Filsystem  (OCFS)
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Hva støttes hvor?

● Platform
AIX
HP/UX (Service Guard)
HP/UX Pa-Risc (Veritas DBE/ AC)
Linux
OpenVMS
Solaris (Fujitsu )
Solaris (Sun  Cluster)
Solaris (Veritas DBE/ AC)
HP Tru64
Windows NT/2000/2003

LFS= Lokal filsystem
CFS= Cluster filsystem

● Oracle
LFS eller CFS
LFS
LFS eller CFS
LFS
CFS
LFS
LFS
LFS eller CFS
LFS eller CFS
LFS eller OCFS

● Database
CFS og/ eller Rå
Rå devices
CFS og/ eller Rå
OCFS og/ eller 

Rå
CFS
Rå devices
Rå devices
CFS og/ eller Rå
CFS og/ eller Rå
OCFS og/ eller 

Rå
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OCFS Diskadm in istrasjon  
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Oracle9i RAC på Lin ux 

Clust e r
m onit or

Node
m onit or

Ora cle 
CFS

hangcheck
t im er

Clust e r
m onit or

Node
m onit or

Ora cle 
CFS

ha ngche ck
t im e r

Node 1 Node 2

Felles disk er

● Han gcheck tim er
– Lastes inn  som  en  kjerne 

m odul

– Erstatter watchdog daem on  i 
Oracle9i 9.2.0.2

● Node Mon itor
– In tegrert i cluster m onitor 

p rocess i Oracle9i 9.2.0.2
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Klyn ge program vare

Disker

Node 1 Node 2

OSD 
Clusterware

Cluster
Manager

Node
m on itor

OSD 
Clusterware

Cluster
Manager

Node
m on itor

OSD - Operativsystem  avhengig program vare
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Cache Fusion : les til skriv
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In stan s A In stan s B

N -> X

In stan s C

S -> N

In stans D

Resou rce m aster

1008

1008

1009

1

2

3
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Global Cache Resource 
rem asterin g
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Disker

Node 1

In stan s A

Global resou rces

...
20
21
23
27

ID

...
A,C

A
A,C

Gran ted to

Node 2

In stan s B

Global resou rces

...
21
24
27
30

ID

...
B
A,C
A,B,C
B,C

Gran ted to

Node 3

In stan s C

Global resou rces

...
22
24
25
30

ID

...
A,C
A,C
C
C

Gran ted to



Parallelliserin g = Skalerbarhet?
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Disker

Node 1 Node 2

P1 P2 P3 P4 P5 P6 P7 P8



Tran sparen t Application  Failover

● Tran sparen t Application  Failover:
A run tim e failover for h igh  availability en vironm en ts, su ch  as Real 

Ap p lication  Clusters. TAF refers to the failover and reestablishm en t of 
ap p lication -to-service con nections. It en ables clien t app lications to 
au tom atically recon nect to th e database if th e con nection  fails, an d 
op tionally resum e a SELECT statem en t that was in  p rogress. Th is 
recon nect happ ens au tom atically from  with in  th e Oracle Call In terface 
(OCI) library.

● Tran sparen t - Adj. gjen n om siktig
● Tran slucen t - Adj. gjen n om skin n elig

● Failover
– Arbeide videre, uten  avbrudd...

– Autom atisk oppkobling
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● Settes i tn sn am es.ora:
db.us.acme.com=
 (description= 
  (load_balance=on) /* only connect time load balancing and */
                    /* connection load balancing */
  (failover=on)     /* only connect time failover */
  (address= 
       (protocol=tcp) 
       (host=db1-server) 
       (port=1521))
  (address= 
       (protocol=tcp) 
       (host=db2-server) 
       (port=1521))
  (connect_data=
     (service_name=db.us.acme.com)
   (failover_mode=
     (type=select)
     (method=basic))))

Failover param etere
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Java program  eksem pel

● Eksem pel OCIFailOver.java i 
$ORACLE_HOME/jdbc/dem o/sam ples/jdbcoci

// TAF callback function
   public int callbackFn (Connection conn, Object ctxt, int type, int 

event) {
...
switch (event) {                                                  
  case FO_BEGIN:
    System.out.println(ctxt + ": "+ ftype + " failing over...");
    break;
  case FO_END:
    System.out.println(ctxt + ": failover ended");
    break;
 

William Gietz
null: SELECT failing over...
null: failover error gotten. Sleeping...
null: failover ended
Steven King
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RAC utfordrin ger

● Sekven sn um m ererin g
– Sekvensnum m er for hver node

– Caching vs. Ordnet

● Aktive in deksblokker -> Prim æ rn økkel
– Om vendt nøkkel (Reverse key)

– Endringer utføres på en  instans
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Oppgraderin ger...
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● Oracle9i versjon  1 til Oracle9i versjon  2
● Operativsystem , patcher, servicepack
● Oppgraderin g av m ikrokode i SAN
● Utviklin g, test, p roduksjon

In stan s 1 In stan s 2

In stan s 3 In stan s 4

Database

In stan s 1

In stan s 2

In stan s 3

In stan s 4

VPAR/ LPAR


