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Zakladni prehled vlastnosti

= Implementace Informix Dynamic Server HDR technologie
» Poskytuje feSeni vysoké dostupnosti v pfipadé ¢asteCného nebo uplného
selhani databazoveho serveru

» Chrani pred ztratou dat replikovanim zmén v datech ze zdrojové
databaze na cilovou databazi

— Zdrojova databaze = primarni
— Cilova databaze = zalozni
= Aplikace mohou pracovat pouze s primarni databaze

= Zmeény do zalozni databaze se provadi na zakladeé roll forward Zurnald
generovanych na primarnim serveru

= Re3eni umoziuje pfepnuti na zalozni server b&hem nékolika sekund

— Bez HADR muze zpétna synchronizace databaze po selhani trvat minuty
(Castecneé selhani) nebo i podstatné dele (Uplné selhani)

» Prepnuti aplikace na zalozni server Ize provést automaticky

= V pripadé havarie primarniho serveru lze zalozni server okamzité
prepnout na primarni s plnou funkcionalitou

= Po odstranéni havarie puvodniho primaru Ize pfevést zpracovani zpét
(fail back) 2
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Predpoklady pro pouziti HADR

Spolehlivé TCP/IP sitové propojeni primarniho a zalozniho serveru
|denticka verze operacniho systému na obou serverch

|denticka verze DB2 (napr. DB2 9) a stejna ,bit* architektura (32 nebo 64
bit)

Stejné jméno DB2 databaze

DB2 table spaces musi mit stejnou velikost a identicky typ, definice
kontejnert musi byt identicka (cesta, velikost a typ souboroveho
systému)

Velikost buffer poolu musi byt stejna
Pridéleny prostor pro zurnalovaci soubory musi byt stejny

= |dentické pocitaCe (stejny vyrobce a typ)

= Vysoka rychlost a kapacita sitoveho propojeni

= Primarni a zalozni server maji k dispozici
stejnou velikost paméti

]:l = Konfiguraéni parametry databazi a instanci jsou EI
stejné 3




CIDUG

Typicka architektura

Client (labcl)

Primary (lab1) Standby (lab2)

DB2 Instance: e
db2inst1

DB2 Instance:
db2inst1

HADR Database
hadrdb

HADR Database:
hadrdb




Mody synchronizace

PIné synchronni (synchronous)
,1emer“ synchronni (Near synchronous)
Asynchronni (asynchronous)

Definuji se konfiguraénim parametrem HADR_SYNCMODE
— SYNC (pocitaCe fyzicky spolu)

— NEARSYNC (LAN, WAN)

— ASYNC (WAN)
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Plne synchronni mod

®Q : s . . ]
Garantuje nejvyssSi stupen ochrany proti ztraté transakci
S

@
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DelSi transakéni odezva

1. (P) Posila transak¢ni zurnaly na zalozni server a blokuje jejich zapis na disk
2. (S) Zapisuje transakéni zurnaly na disk a posila potvrzeni primarnimu serveru
3. (P) Po pfijeti potvrzeni zapisuje transakcni zurnaly na disk



KratSi transakCni odezva, nejlepSi kompromis mezi spolehlivosti
a vykonem

oba servery selhavaji souCasné a zalozni server nestaci zapsat

MenSi mira ochrany proti ztraté transakci (ztrata pouze v pripadé, kdy
"= transakcni zurnaly na disk)

1. (P) Posila transakéni zurnaly na zalozni server a blokuje jejich zapis na disk

2. (S) Posila potvrzeni primarnimu serveru ihned po pfijeti transakcnich zurnalu
(neceka na jejich zapis na disk)

3. (P) Po pfijeti potvrzeni zapisuje transakcéni zurnaly na disk



Asynchronni mod

Kratka transakcéni odezva

1%\ NejvysSsi mira transakeni ztraty v pripadé selhani primarniho serveru
J‘ (,commit” transakce na primarnim serveru negarantuje ,commit®
transakce na zaloznim serveru)

1. (P) Posila transak¢ni zurnaly na zalozni server a okamzité je zapisuje na disk
2. (S) Prijima a zapisuje transak¢ni zurnaly na disk
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Shrnuti jednotlivych typu synchronizace

Commit Succeeded




Faze konzistence HADR serveru

= catch-up® faze

— Primarni server posila zaloznimu serveru vSechny logické transak¢ni
zurnaly, které jsou potieba k uvedeni zalozniho server do stejného
okamziku konzistence, jako je primarni server

= _peer*faze

— Primarniho a sekundarniho serveru jsou datové konzistentni
(dusledek uspésné catch-up faze)
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Presmeérovani klientu

5 — client application
resumes using Standby

Z2 — client connection 4 — client connection

request is returned requests are routed to
i~ ¢ Standby _ %
1 = Primary
failure
3 - Standby takes

primary role on

HALCR failover
@ ERIMARY ; i STANDBY
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Architektura s IBM Tivoli SA MP

= |IBM Tivoli SA MP = IBM Tivoli System Automation for Multiplatforms
— Soucasti instalace DB2

= Tivoli SA MP zajistuje
— Automatické monitorovani
— Automatickeé fail over Client (labcl)

Primary (lab1
SA MP Domain

2 Instance: |[Yw
db2inst1

DB2 Instance:
db2inst1

HADR Databas

hadrdb hadrdb

/data /data
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Demonstrace

= Nastaveni a konfigurace
» Rolling upgrade
= Prepnuti pri selhani
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Konfigurace HADR prostrednictvim CLP  (1/2)

(P) db2 update database configuration for sanple using LOGRETAI N recovery
db2 updat e database configuration for sanple using LOGd NDEXBU LD ON

. (P) db2 backup dat abase sanple to /usr/db2/ backup

. (S) db2 restore database sanple from/usr/db2/ backup taken at 20061011141321
replace history file

. (P) db2 update alternate server for database sanpl e using hostnanme pol oni um
port 50001

. (S) db2 update alternate server for database sanple using hostnane | ead port
50001

= (P)(S) /etc/services

DB2 HADR 1 55001
DB2 HADR 2 55002
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Konfigurace HADR prostrednictvim CLP  (2/2)

= (P) db2 update db cfg for sanple using HADR LOCAL HOST LEAD
db2 update db cfg for sanple using HADR LOCAL_ SVC DB2_ HADR 1
db2 update db cfg for sanple using HADR REMOTE HOST PCLONI UM
db2 update db cfg for sanple usi ng HADR REMOTE SVC DB2 HADR 2
db2 update db cfg for sanple usi ng HADR REMOTE | NST DB2I NST1
db2 update db cfg for sanple usi ng HADR SYNCMODE SYNC
db2 update db cfg for sanple using HADR TI MEQUT 3
db2 connect to sanple
db2 qui esce dat abase i medi ate force connections
db2 unqui esce dat abase
db2 connect reset

» (S) db2 update db cfg for sanple usi ng HADR LOCAL HOST POLONI UM
db2 update db cfg for sanple using HADR LOCAL SVC DB2 HADR 2
db2 update db cfg for sanple usi ng HADR REMOTE HOST LEAD
db2 update db cfg for sanple usi ng HADR REMOTE _SVC DB2 HADR 1
db2 update db cfg for sanple using HADR REMOTE | NST db2i nst1l
db2 update db cfg for sanple usi ng HADR SYNCMODE SYNC
db2 update db cfg for sanple usi ng HADR TI MEQUT 3

= (S) db2 deactivate database sanpl e
db2 start hadr on database sanple as standby
= (P) db2 deactivate database sanple
db2 start hadr on database sanple as prinmary 15
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Zakladni operace provadené v HADR
prostredi

= Spousténi
(S) db2 start hadr on dat abase sanpl e as standby

(P) db2 start hadr on dat abase sanple as prinmary [ by
force]

= Zastavovani
(P) db2 deactivate database sanple

db2 stop hadr on database sanple
(S) db2 deactivate database sanpl e
db2 stop hadr on dat abase sanple
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Prepinani (take over)

= Zameéna roli

(S) db2 takeover hadr on dat abase sanple
1.(S) informuje (P), Ze dojde k pfepnuti
2.(P) ukonc¢i vSechna pripojeni a nedovoli nova pfipojeni
3.(P) odroluje vSechny oteviené transakce zasle zbytek zurnalu na (S)
4.(S) prehraje obdrzené transakcni logy
5.(P) se stava novym zaloznim serverem
6.(S) se stava novym primarnim serverem

= Failover
(S) db2 takeover hadr on dat abase sanple by force
1.(S) zasle pozadavek, aby se (P) ukoncil
2.(S) neCeka na zadna potvrzeni o stavu (P)
3.(S) zastavuje pfijimani zurnalld od (P) a stava se novym primarnim serverem
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Obnoveni HADR z failover

= Obnova puvodniho primarniho serveru a pfevedeni do on-line stavu
= Nastartovani puvodniho primarniho serveru jako novy standby

(P) db2 start hadr on dat abase sanpl e as standby
=  Prepnuti roli

(P) db2 takeover hadr on dat abase sanple
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DB2 HADR a Q replication

Points of comparison
What is the scope of the setup procedure?

How is data propagated to the standby?

Is synchronous replication possible?
Is asynchronous replication possible?

Are client applications automatically rerouted to the
standby?

Which operating systems are supported?

Can applications read data from the standby?
Can applications write data to the standby?

Is SQL Data Definition Language (DDL) automatically
replicated in addition to 5QL Data Manipulation
Language (DML)?

On what hardware, operating system, and version of
DB2 can the standby run?

Are there tools for monitoring performance?
Is network compression and encryption built in?

Can the source and standby databases be
partitioned?

High availability disaster recovery
Entire DB2 database.

Log operations are shipped to the standby
database and replayed continuously through
forward recovery.

Yes.
Yes.
Yes.

Linux®, UNIX®, and Windnws®_
No.

No.

Yes.

Hardware, operating system, and version of DB2
must be identical to those where the source
database is located.

Yes.
No.
Na.

Q replication
Tables within a DB2 database or subsystem.

Committed transactional data are captured from the
DB2 recovery log and applied to target tables.

No.
Yes.
Yes.

Linux, UNIX, Windows, z/0S®.
Yes.

Yes.

No.

Hardware, operating system, and version of DBZ2 can
be different from those where the source database is
located.

Yes.
Yes.

Yes.
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Deku)izalnozolnost

jan_musil@cz.ibm.com
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