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* Streaming replication, Warm standby, Slony-I
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Streaming Replication/Hot Standby
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PostgreSQL client pgpool-I| PostgreSQL server
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Streaming
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PostgreSQL
server

PostgreSQL client
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Hot StanbyflOFlfIZxEEL-VTUIRY 717
~ Hot Standbyfi| cE{TTER LWV I ~

Data Manipulation Language (DML) - INSERT, UPDATE, DELETE, COPY FROM, TRUNCATE. Note that there are no
allowed actions that result in a trigger

being executed during recovery.

Data Definition Language (DDL) - CREATE, DROP, ALTER, COMMENT. This also applies to temporary tables also
because currently their definition causes

writes to catalog tables.

SELECT ... FOR SHARE | UPDATE which cause row locks to be written
Rules on SELECT statements that generate DML commands.

LOCK that explicitly requests a mode higher than ROW EXCLUSIVE MODE.
LOCK in short default form, since it requests ACCESS EXCLUSIVE MODE. O
Transaction management commands that explicitly set non-read-only state: )

BEGIN READ WRITE, START TRANSACTION READ WRITE —

SET TRANSACTION READ WRITE, SET SESSION CHARACTERISTICS AS TRANSACTION READ WRITE

PostgreSQL 9.0
RZa7ILH oI

SET transaction_read_only = off

Two-phase commit commands - PREPARE TRANSACTION, COMMIT PREPARED, ROLLBACK PREPARED because even
read-only transactions need to write

WAL in the prepare phase (the first phase of two phase commit).
Sequence updates - nextval(), setval()
LISTEN, UNLISTEN, NOTIFY
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pgpool-IINE &

» 7OV r—avy—NICEEE
o T—AR—XHY—/N\[ZEE
T—RAR—XHY—/N\IZEEELTHAYS XA

= DSATNTT)r— 3 hibpgpool-IINE R EBIPE
AL TR,

= pgpool-HA
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A A= ILEE

¢ —fRRIZOSSERILCA UV AM—ILAE

= /configure

* make

* make install
* INItRVYTRDHYTIL

* pgpool-I11-3.1/redhat/pgpool.init
ngpool-II-3.1/redhat/pgpool.sysconfig

o BRI —YIIPostgreSQLEEHES
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CERER#MDAA—IL(1/2)

* pgpool_regclass()

» B S5 A —7IZRICLZFIOT—7ILATFEEL. SQLX T
AEX—TRBEEBLTWSIERIZREEGNELSEADH
BHo CNIEENZRRRT HT-ODER,

= pgpool-1I-3.1/sqgl/pgpool-regclass

Ao4)h\) AR
» FSA AN THERAINSEEEE

= pgpool-1I-3.1/sqgl/pgpool-recovery
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o 5l

* cd pgpool-II-3.1/sqgl/pgpool-recovery
make
make install

psqgl -f pgpool-recovery.sqgl templatel
psql -f pgpool-recovery.sql postgres
* §RTHODB/—RIZAVAR—ILT B,

" pgpool_regclass()DH T N TDT —FN—R[THELT
LILENHD.
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°* max_pool

connection cache = true '
AR T 0 DEN-E

L3N HE

T—)TF ARV DERABEIETE

connection_life_time

AR AVEYMT AT AR IVERRIZW BEATHEE

child _max _connections

FJ7 Ot REH;

CE) T DIk
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max_ pool

DIATUNT T ) r—3>

pgpool F 7Ot X

max_pool = 2

mgx_pool(:(il—"j:&
T—RAR—XDPHEHE
DEEHEET DELLY,
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SR/HSEED /NTA—4

* master_slave_mode = true
TRAIZ—AL—TE—FDBEN-ESHEIETE

* master_slave sub_mode = 'stream’
fHAEHLESLT)r—30 YT )T HIERE

* delay_threshold
ARBINAH—N\IZHT)ZIRY S ITEWNKDIITT S
BN EIETE
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LU —a MERZIERET S

log_standby_delay

2011/10/5

'none': A HALALY
'if _over_threshold": BAEZXBA-60H NI 5
'always': BIZAJHHhT 5

- 2010-06-28 15:51:32 LOG: pid 13223: Replication of node:1 is behind 1228800 bytes
- from the primary server (node:0)
- 2010-06-28 15:51:42 LOG: pid 13223: Replication of node:1 is behind 3325952 bytes
- from the primary server (node:0) |
- 2010-06-28 15:51:52 LOG: pid 13223: Replication of node:1 is behind 974848 bytes

- from the primary server (node:0) |
- 2010-06-28 15:52:02 LOG: pid 13223: Replication of node:1 is behind 2990080 bytes |
- from the primary server (node:0) |
- 2010-06-28 15:52:12 LOG: pid 13223: Replication of node:1 is behind 901120 bytes

~ from the primary server (node:0) |
- 2010-06-28 15:52:22 LOG: pid 13223: Replication of node:1 is behind 2433024 bytes |
- from the primary server (node:0) |

Copyright © 2011 SRA OSS, Inc. Japan All rights reserved.
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O—F /NS RBEED/INTA—4

* load_balance_mode = true
» O—RN\SURE—RDEZ-EFIETE

* backend_weight0O =1
backend_weightl = 2
s JIVIRYDITOEHEIETE

* white_function_list. black function_list

" EHEHFOERTUOHLETISELECTX ZHHT S

- Uﬁﬁ(i~/*REPLICATION*/\ /*NO LOAD BALANCE*/&
LW\ =aANT—XT DXt
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* health check timeout = 20
= EERDISEN LGNS -EE(IZTIAMIVA—IN—TF 3
HARZF 8 THEE
* health_check_ period = 10
» RBEEREITORRTIETE
* health_check_user = 'postgres’
» EEREITOIA—YTEREE
* failover_command = 'failover.sh %d %P’
= DA I)IA—N\—FFIZETINDOTUNETIETE
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failover.sh

#!/bin/sh
# Execute command by failover.

# special values: %d = node id

# %$h = host name

it $p = port number

# $D = database cluster path

# %$m = new master node id

# M = old master node id

# $H = new master node host name
# $P = o0ld primary node id

# %% '$'" character

failed node id=S1
old primary node id=S$2
trigger=/var/log/pgpool/trigger/trigger filel

if [ $failed node id = Sold primary node id ];then # master failed
g@Elch Strigger # let standby take over
fi

2011/10/5 Copyright © 2011 SRA OSS, Inc. Japan All rights reserved.
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AUSA AN BED /8T A—5(1/2)

* recovery_user = '‘postgres'’
= FSA)hN)E T Y
* recovery_password ="
» FSA) NN EITIA—H DI T—K
* recovery_1st _stage_command =
'‘basebackup.sh’
= AN DE—BEEDRV)TEIETE
* recovery_timeout = 90
» FSA)AN)DEA LT I RGHEEIEE
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client_idle_limit_in_recovery = -1

» THAVRRAT—UBITRICEELEEISAT LY
TUMNEGEWMERZUINT %, -1Z2HEE I HEELICUIN
LTEARRT—DI2FITT 5o
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* pgpool_remote_start

#! /bin/sh

#

# Start PostgreSQL on the recovery target node

#

if [ S# -ne 2 ]

then
echo "pgpool remote start remote host remote datadir"
exit 1

fi

DEST=S1

DESTDIR=S2

PGCTL=/usr/local/pgsql/bin/pg ctl

SPGCTL -w -D SDESTDIR start 2>/dev/null 1>/dev/null < /dev/null &

2011/10/5 Copyright © 2011 SRA OSS, Inc. Japan All rights reserved.
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basebackup.sh

#/bin/sh -x

PRIMARY_PORT=5432
STANDBY_PORT=5433
PRIMARY=/usr/local/pgsql/data
STANDBY=/usr/local/pgsql/standby

master_db_cluster=$1
recovery_node_host_name=$2
recovery_db_cluster=$3

if [ $master_db_cluster = SPRIMARY J;then
PORT=$PRIMARY_PORT
SOURCE_CLUSTER=$PRIMARY
DEST_CLUSTER=$STANDBY

else
PORT=$STANDBY_PORT
SOURCE_CLUSTER=$STANDBY
DEST_CLUSTER=$PRIMARY

fi

psql -p $PORT -c "SELECT pg_start_backup('Streaming Replication’, true)" postgres

rsync -C -a -c --delete --exclude postgresql.conf --exclude postmaster.pid \
--exclude postmaster.opts --exclude pg_log \

--exclude recovery.conf --exclude recovery.done \

--exclude pg_xlog \

$SOURCE_CLUSTER/ $DEST_CLUSTER/

mkdir SDEST_CLUSTER/pg_xlog

chmod 700 $DEST_CLUSTER/pg_xlog

rm -f SDEST_CLUSTER/recovery.done

cat > $DEST_CLUSTER/recovery.conf <<EOF

standby_mode ='on'

primary_conninfo = 'port=$PORT user=postgres'
trigger_file = '/var/log/pgpool/trigger/trigger_file1'
EOF

psql -p $PORT -c "SELECT pg_stop_backup()" postgres

Copyright © 2011 SRA OSS, Inc. Japan All rights reserved.
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pgpool-II 3.0ML3. 1~NDEE

~
-
4

2011/10/5 Copyright © 2011 SRA OSS, Inc. Japan All rights reserved.

@ SRA0SS,INC,



HiaEDGEWNER

2011/10/5 Copyright © 2011 SRA OSS, Inc. Japan All rights reserved.

@ SRA0SS,INC,



28

insert lockd) vy A%

* insert_lockMZ &
» ~2.3: INSERTHZEDOT—I)LEOYY
* 3.0: —HIURT=TILOTEOYVY
= 3.1: insert_lockT—27 /LD TEHOYY
« £DBIZpgpool_catalog.insert_lockZ{ERk

= sqgl/insert_lock.sql

* INSERTH&ERDT—TILDoidAinsert_lockT—7J I)LIZBEH
[ZEEMESH., ZDITHHMLFHIEIIZ{FEHN S,

* insert_lockT—7IILAELMEEE2.3FTERFDEE
* --enable-table-lock, --enable-sequence-lock
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backend socket dird)E ik

 backend hostnameNA'/'CIEE5EE
(X, UNIXRAS U ADINREHRET
= libpgA/ 27T —RIZEC =4k
* EXNFEIETET S&/tmpZzFI A

* backend socket dirt,{FHATI&E
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pgpool_walrecrunning() M FE 1k

* T3AR/—RHIER
= 3.0: !(pg_is_in_recovery() AND pgpool_walrecrunning())

» 3.1: Ipg_is_in_recovery()
© T34 /=R EMEAERNGEGEEE, recovery_timeout
FTHL. TORERETAVIEINS

* recovery_timeoutz# A -iZE(&. /—FFESD—F /L
INYDIURETS4) EL TS
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pool_nodes

e pool_nodesIZ/—KID%3E/N

= SHOW pool _nhodes;
1d hostname port | status | |b_weight

—————— e
0 127.0.0. 1 5432 | 2 0.5
1 192.168.1.7 | 5432 | 3 0.5

(2 lignes)
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nextval(), setval()

* nextval(), setval() DKL
= 3.0: BICEZAHE#HELTUOE
= 3.1: black/white_function_listDE&EIZHES
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FTHEHE
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* sysloglZxfs
* log_destination = 'syslog’
* application_namelZxd it
» AR AV BI RSN TEEM
* relcache_expire/\SA—A% BN

» VAT LAZAT Xyl aDEMERE

=AY
=374

34

TE AIBEIZ

e follow_master command/\SA—4%3EM

= failover_command®D&IZE{TI 5T NZFERTERAIREIC
* pcp_promote_node

= TS5/ —REFHTEREAREIC

2011/10/5
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e pcp_pool_statusav>F#E
= SHOW pool_status; DA<k
* sr_check period/user/password/\TA—437% 1B/
* health_chek_period/userhoBEF Ty o% 5 i
* health_check password/sS5A—4%31E/N
» IRBF R TIERELE
* pgpool_admBI&ZE B
= pcpaAY Uk (—ER) D1 —H FE EBEEAR
* UNLOGGEDT—7 JLIZxt s
* UNLOGGEDT—7JILIZEIZTS4<!) THLE
e XY= a7 )L, Fa—k)7ILZEEN
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* backend_flagN/SS5A—4%% BN
= DA I)LA—/N—LIELN/—FDIgEDIAIHEIC
* 'ALLOW_TO_FAILOVER'#7-I%
'DISALLOW_TO_FAILOVER'%#85%

= 'DISALLOW_TO_FAILOVER'Diz& L.
pcp_detach_nodeTHT2YFAH]
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» FSAV)AN)ERIZFTOEREZBREHLAGEVNSOLTE
o BEEEYLAVIEA TN R IR A R AT BRI

= pcp_attache_nodeZzBiFDtyia ztLagEL &S

=

» BEFTvYIZpg_last_xlog_replay_location()%{&#
RS RSSP ]

* 3.0: pg_last_xlog_receive_location()
* black function list&white function_list/\5

A—A[Z1

ERARIEAE,

2011/10/5
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ZZURL

o AN)—=25LT7)r— 3 épgpool-IIDHEAE

HE. fHE

—nXJ:Elf

* O—AILRAMR
* http://pgpool.projects.postgresqgl.org/contrib_docs/sim

ple_s

r_setting/index-ja.html

- Y —/\TR
* http://pgpool.projects.postgresqgl.org/contrib_docs/sim

ple_s

2011/10/5

r_setting2/index-ja.html
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