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http://www.pgpool.net/docs/latest/en/html/tutorial-watchdog.html

4 B1ET7—FTI7FvOHE


http://www.pgpool.net/docs/latest/en/html/tutorial-watchdog.html




EDB Postgres High Availability and Horizontal Read Scaling Architecture, ') /) —X 1.1

% 2

Architecture

ﬁ i—CDnr‘IEd to VI

Application Server

DC Site Server2 DC Site Server 4
/ PG Standby Server g ode
Watchdog (
Pgpool-Il :
EFM | Witness
PG Standby 1 MNode
I\'\.\_‘ r.l IJII

-~ It
/" DC Site Server 1 DC Site Server 3
PG Master Server PG Standby Server
‘ EFM } — - -
S ‘ EFM }‘—
| PG Master | | : g |
PG Standby 2

6 | BB EFM 8 & O PgPool BRk # 2 & Architecture



EDB Postgres High Availability and Horizontal Read Scaling Architecture, ') ') —X 1.1

YU INDT —=FT7 7 F ¥ —HIZiE, ROKRTHHT S 420/ —FIRINTVET,

F)F aAvR—xv b

PF——1 Advanced Server & Failover Manager % Postgres Streaming Replication TZE47
LTWABYAR—=/) =K, 77V =23 v/ o47 Y ME, =" —4 0
Pgpool " —F (E7zik, HATHH5EIFMKEIP) 2/ LT L., FEAAE
fE (D% b, INSERT, UPDATE. DELETE) %% f7L %7,
P—N=2B&L | Tz IVFA—N=Xx =T ¥ —2FTTLAX N1/ —F (Pgpool-Il i+ 7
Y —nN—3 vav), ZhE, ANV =3IVIL TV ITr—vavDARYNL ) —RTT,
TIVIr—=vav/7 547y ME, —s3—4 @ Pgpool K— b (7%, f#
FAENTWAEEIXEEIP) 2ALTIDT—RXN—AICEH U, G0 #
fE (SELECT 74 &) #FEiTL 9, BB T, V4 v F Ry T2FEFLT,
AT avDARYINA Pgpool 1 VARV ARIITEY Ty TTEET,
P—N—4 Pgpool-II & O Failover Manager 2 5479 24 7> a VOEEH ) —F, TD
P=N—l, 72T 4 THT—EAR=ZATIEHL, 72— NVF—=—N=T%—
V¥ —& Pgpool Ty hT v TINET, TRTCODT SV Ir—vav/ro4
TYhE 2OV =—N=DIPT7 RLVAFEZIEIOY—N—2ETREIP %/
LT, 2O —N=%H L THID T — X R—2 2k LET, Dmr<es 32
DD EFM / — R DBEES 256, B/ — FRRBELRWZ L izi@ERE L TL
IV, OV TIVT—FT77F vy DR — Nk, TERHICEEIHhTY
9,

DT —FTI7F ¥:
o YAR—) — RIZBEENKELUEBEEBIZ2DODAR YN 2 MtT A2 iz kb, Bk HME
PEHLUET,

o BIMNERDTZODEBD AR VNA THAWD AT — ) T 2m bEIEBZ 212k, BEES
BLUOHGAMOEFOT — 20— R TCHRADNN T3 —< V AZEBHLXT,

¢ Y AKX —"7T Pgpool #ETETIZAMAMEFITTHILITLD, YAX—/ — N DAL % B
bij—o

» watchdog #{#ifl L T Pgpool % H A M€ — N T T 5 Z 212 & b, Pgpool O L — [ 5
ZEEEL 9,

e XEAMDDRN —F (Bl /) —K) TPgpool VAR —/T7 754 TA VARV ARETL,
T2 NVA—N—3 =T v =, VY —2A2HELBRPONT = VA% EEEET (TCO
ZHIEL £9).




EDB Postgres High Availability and Horizontal Read Scaling Architecture, ') /) —X 1.1

1 DFEHIFEBEDAXR NI DFAMPAL T r—> a Y THERINTWEEE, -V —dEES XV b
TEREEODT -2 HEEZELTEET,

DT —FTIF ¥ Tld, ROEBEVLHFETEET,

8 % 2 Z Architecture



EDB Postgres High Availability and Horizontal Read Scaling Architecture, ') ') —X 1.1

SFUF

HA ~DE2

FHMYRT—SEUT 4 ~OHE

AAYFA—=N—IZAL v F
Ny g Zhidk, —EH D OS
/IDBLARLDTZF 14 ¥
TA4,. BLUOETVRA L
HIZw AR —&2 L CHHA
REIR AR VN4 DWT
AT E L EIThNBE
W22 X v R A LTT,

HHA NORE R L** (0 —
WV R OB O E %
bk < ). EFM / PgPool
FARXR—HND /) — KD
XZDExT9d, A1 vF
A==k, EFMIZ& 5T
(EFM 2 <> R&EA L TC)FT
bnEd, HTRERAX
UNAD O, Xy UR
TLAHIZH LW AR =L
LTHEINET, dinv
AR—F, FHEY b7V
77 LT EFM IZ & > TH
LWAZRYNA & LT HE
X, HA &Y v 7 v 7D
J — R OB L £7,

BRI AT —F ) T4 NDR
oL (0—)VEEHOBMOUE
ERL). Ay FA=—N—1, 75
AR—=HND AR INA DRBULIE U
FETHED. AMMSEGEAILD
AT—=F ) T4 NDEEIIHY £H
Ao EFMIZ L BUIOEZNETT S
&, ZHEEKD PgPool % EHH3 5720
WWRANTOE—va vy 22 ) 7T
IO EhEd, Lizhi>T, PgPool
EITRTDI FTAR— ) — RO&%E %
EHELUET,

ZxAIF—R—: T,
FrEd % W REMED B B Fl i
DRIV R LTH, T
TV =2 a VPRI AR—
TFT—=RAR—=RALT VAT
ERLBVET (FF710%
VDB X LET),

HA ~OR8REHY FE
ho 2720, 2D X574
VYTV N (7 VA —
N—) %, EFM/PgPool Z
TFARXR—=IZ 1 DDAXRY
NADAZEFHRLET, HiT
BARAAHME (1 A X —,
2ARUNA) MRS S
Wik, HWEX T UEY A
R—%HUWAR N L
L T (pg_basebackup % 7z 1%
pg_rewind 2 [ L T) FifE
#L, EFM 7 5 A X — 2§
BT 2BENRDHO ET (X
7ZIEH LW Y U EIRD &
SICEANTIHENHD E
$) AR VNA), DBAIZ
L5 FH DI AVKBETT,
7 = —)VA —N—|Z EFM

FAMYDRT—ZEY 74 BEE
ERITES, 7 A—nN— &
WEDT YUY AR—=DHLWAXR
YRA L UTHEES N, EFM 7 5
AR —IZHERIND £ T, AL A
F—=Z¥VFqa/@—KNF VT
WEHTESZ AR NAI1E 1 DT
I, FORE (Z0HEIF3 >
J—N) »ExEhd L. EFM £k
A2 ) 7 ME/ — K% Pgpool 7 A
R—ITHHRLUE 9, Bk MADA
RUNADRA—RNT V¥ ZICfHH
AEEIZ R D £5,

WZE o THEMIZEITF SN
EC




10

PgPool IC & 25" AMEDER

7 x—F—N=T 32—V v —I, Postgres / — ROREEBML £ T, YAK—/ — RICRENHE
Ud, 72— VA —N=<3 =V ¥ —lFARVNA ) =N NOHE 7 = — VA —N—%FEFLZE
3, Pgpool 13Ny 7TV N — ROREEEHET, AX VNS ) = RADT = A NVF—N—%F7
LW EITHERLTLIEST W,

N=Uarv32Pl 7z—-bA—N=—vx—-—Yy—T—Yx> & Pgpool DPCP 1 >X—7 A
AfHLT, AZUNA ) = FDT 2 — VA —N—DETRICFEENHE L/ — F % Pgpool DH
R OYIDEES K S ITHRTE X9, BERMET 7 1 IVOLEE LBH#E S 2227 ) 7 b DFEMIC D
WTIE, DX 7> a v THIHL £,



EDB Postgres High Availability and Horizontal Read Scaling Architecture, ') ') —X 1.1

31 Jx—I)LA—N—Tx— v —DEK

Failover Manager (%, BEEAFHEE LT — X R—2 ) — K% Pgpool B — KNS vy » I hbllkT %
BREEZRMELET, 72— A —N—Tx =Yy —l& 72—V A-—N—IX -V ¥y —ITFAX—IT
Ko7z &2/ — N% Pgpool IZHEHKiT A2 TEET, ZOFEERET HI1T1E, IRONT A —
X —@ efm.properties 77 AV TH— R)NJ V% —D* attach & & U detach *ZA 7 1V 7" b %Gl
TEHEBENRD D T,

* script.load.balancer.attach=/path/to/load_balancer_attach.sh %h
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3.2 Pgpool D&

Pgpool 5 A~ E®D pgpool.conf 77 AIVIZH DN RDBENT A — X —DIEZIRMET 208N H D
ES B

follow_master_command = '/path/to/follow_master.sh %d %P'
load_balance_mode = on

master_slave_mode = on
master_slave_sub_mode = 'stream'
fail over_on_backend_error = off

health_check_period = 0

failover_if affected_tuples_mismatch = off
failover_command = "'

failback_command = "'

search_primary_node_timeout = 3
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= FIZWE T, Zx A VA —N= 2=V ¥ —ld, KA MTBE—Va 22V 7 M 2FEITT 500
WZARYUNA ) = REBBET D7D (7T ANVF—N—F3 =T ¥ —DREIT—HTDLIICAX
VN1 D3 Pgpool TT T4 VIZHKRINS), follow_master_command FAX VN1 ) —R%
Pgpool (ZF#H#id 57213 T9,

ARVINA ) —=RIZRAD NI 749 7% 0TI THRANDDAT =) 51 2HERT 57
DIZ. BRIDENRA TR TWB I 2IZEBRLTLEI W,

Flz, 72— VA —N=I X =V Y —=PANNVAF v IDEFTLT 2=V A—=NN=D ) H—% YT
5728, "NVAF v I eI T—bMN)H=NY I TV R T 2=V A —=N=DBFTIZHE>TWVWBI LIl
FERELUTLEI VN, ZOHA. Pgpool MANVAF v 7 2FRITT2ILEBEOTEEEA, NI
& U . Failover Manager & DAV ELZD, BRI T oA NV A—N=—DETINZDTEHI LD
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2, search_primary_node_timeout (FEVWMEIZERE XN TH O, Failover Manager 7% V)
H—=F27 A )FI— =2 Pgpool ¥ — & X DH# 2 [ % fRAE L £ 7,
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3.3 pgpool_backend.sh

TRYFBEIOTRYFAZY T2 IEFIZIEOCHETIZIE,. pgpool_backend.sh A2V 7'k %44
ETDHHENDHD £3, pgpool_backend.sh (&, Pgpool TEEED PCP 1 v X —T A AaAX Y
RE2FITTH2ODNVI—Z2 ) T TF, Failover Manager @/ — FIZ 1P 7 F L ATl S v
I, PCPa~Y Y RiZ/—FNID %2 L %73, pgpool_backend.shik, IPT7 RLVANS/—FK
ID ADY Y Yy 7% BRI FETT2720D0MELL 1 v —2 L 7,
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4.2 Pgpool Watchdog

Watchdog 1. Pgpool / — KO @AMzt L £9, ZDkr P a2 Tid, & Pgpool / —F TV 4 v
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use_watchdog = on # enable watchdog

wd_port = 9000 # watchdog port, can be changed

delegate_IP = ‘Virtual IP address’
wd_lifecheck _method = 'heartbeat'
wd_interval = 10 # we can lower this value for quick detection

wd_life_point = 3
# virtual IP control

if_cmdconfig_path = '/sbin' # ifconfig command path

if up_cmd = 'ifconfig eth0:0 inet $_IP_$ netmask 255.255.255.0'
# startup delegate IP command

if_down_cmd = 'ifconfig eth0:0 down' #shutdown DIP

arping_path = '/usr/sbin' # arping command path

arping_cmd = 'arping -U $_IP_$ -w 1' # arping command

£ Pgpool / —RDHARY LTy F Ry TRENTA—49—

% Pepool / — R CIROMER/RT % — X & BET 2 HEHH D £, MEL HRTOMIE. Bl 72
MRS U TR TR T,

other_pgpool_hostname0 = '<server# IP/hostname>'
other_pgpool_port0 = 9999

other_wd_port0 = 9000

other_pgpool_hostnamel = '<server# IP/hostname>'
other_pgpool_portl = 9999

other_wd_portl = 9000

wd_priority = <any integer>

RAR—=T 49 F Ry — N2 ERTE7-ODFEIRT, wd_priority ZHHLTH—-ANL Y v F
Rw 7 ) —RNOERES2 LI NTEET, 7IARXR—DEREFFE/ZIFHEVWIYAX =T+ v F Ky
) — RIZEENRFKELUGEIIZ AR —PH LW AKX — ) — K& B INT S L, wd_priority
BOEN/ —RRIAR—U v F Ry T ) — R LUTGERINZET,

4.2. Pgpool Watchdog 15
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load_balancer_detach.sh 227 ) 7' b Z O U £ 9 (efm.properties
THWICHEAINTWBEHA), FMIZDOW T,
load_balancer_detach.sh %#ZB L TL7ZE W & B ©

HEHOERT—Y v b
T4 eh, /— NiTEE
PHEST D

EFM: A& EE# |2 Pgpool 231 E 11 £ 9 :Pgpool 137 = 1 VA —N—%
FIF U, BFED AR XA PgPool 1 Y ARV AMWT 75 4 T4 VA
RUAL LTEKEINE T, KEIP (RS hTWBEE) 13, FiL
W7 T4 TRA VAR AZHED Y TINET,

AR UINAMT T AR =T
BiNENEd

ARV ) —RKDHEIHT 5L, efm resume <clustername>
ARV REFALCTZ 2= LA —N—I X =V ¥ =7 FARX—ITE
MENFEFJ., load balancer attach.sh A2V 7 ~iE (GEY]
ICRESINTWVWBEE) TORIFUTH TN, PCP A X —7 x—
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5.2 & B:ft& X7 Y 7 b

5.2.1 load_balancer_detach.sh

#!/bin/bash

#%h host name

output_file=/tmp/efm-scripts/pp_log
pool_backend=/tmp/efm-scripts/pgpool/pgpool_backend.sh
node_address=S$1

current_date_time=""date +"%$Y-%m—-%d $H:%M:%S""";

echo $current_date_time >>Soutput_file

echo "node address to detach = $node_address". >>S$Soutput_file
Spool_backend detach $node_address >>S$Soutput_file

echo "—-—————————————————— ".>>Soutput_file

exit O

18 % 5 = 5%
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5.2.2 load_balancer_attach.sh

#!/bin/bash

#%h host name

output_file=/tmp/efm-scripts/pp_log
pool_backend=/tmp/efm-scripts/pgpool/pgpool_backend.sh
node_address=51

current_date_time=""date +"%Y-%m-%d $H:%$M:%3S" ";

echo S$current_date_time >>Soutput_file

echo "node address to attach = $node_address". >>Soutput_file
Spool_backend attach $1 >>S$Soutput_file

echo "-————————————————— ".>>Soutput_file

exit O
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5.2.3 follow_master.sh

#! /bin/sh
PCP_USER= # PCP user name
PCP_PORT= # PCP port number as in pgpool.conf
PCP_HOST= # hostname of Pgpool-II
PGPOOL_PATH= # Pgpool-II installed path
export PCPPASSFILE= # Path to PCPPASS file
Execute command by failover.
special values: %d = node id
%h = host name

port number

o° oo
o o
Il Il

database cluster path

new master node id

o\
3
Il

old master node id

o

= new master node host name

o

= old primary node id

o\

= new master database cluster path

RTINS v v e
|

o\

= new master port number

S oS S S S S SE S % 9 Sk S
o
=
Il

o\
o
1

%' character

detached_node_id=51

old_master_id=s$2

echo detached_node_id $1

echo old_master_id $2

## If Sdetached_node_id is equal to $old_master_id,
## then do nothing, since the old master is no longer
## supposed to be part of the cluster.

if [ $detached_node_id —-ne $old_master_id ]; then
sleep 10

SPGPOOL_PATH/pcp_attach_node -w -U $PCP_USER -h S$PCP_HOST -p

SPCP_PORT $detached_node_id
fi
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5.2.4 pgpool_backend.sh

#!/bin/bash

#

# pgpool-II backend node configuration driver.
#

# usage: promote_standby.sh hostname [port]

#

# set the following variables according to your setup
PCP_USER= # PCP user name
PCP_PORT= # PCP port number as in pgpool.conf
PCP_HOST= # hostname of Pgpool-II
PGPOOL_PATH= # Pgpool-II installed path
export PCPPASSFILE= # Path to PCPPASS file
# function returns the Pgpool-II backend node-id for the given
hostname
and port number, And if the node-id is not found 255 is returned

Arguments:

2— Port (optional) if not provided, node-id of first matching

#

#

# 1- Hostname
#

# hostname will be returned
#

function get_pgpool_nodeid_from_host {

if [ -z "$1" ], then

echo "hostname not provided"
return 255

fi

#Now get the total number of nodes configured in Pgpool-II
node_count="$PGPOOL_PATH/pcp_node_count -U $PCP_USER -h $PCP_HOST -p
SPCP_PORT -w\"

echo searching node-id for $1:$2 from $node_count configured backends
i=0

while [ $i -1t $node_count ];

do

nodeinfo="$PGPOOL_PATH/pcp_node_info -U $PCP_USER -h S$PCP_HOST -p
SPCP_PORT -w $1i\°

hostname="echo $nodeinfo \| awk —-v N=1 '{print $N}'\"

port="echo $nodeinfo \| awk —-v N=2 '{print $N}'\"

#1f port number is <= 0 we Jjust need to compare hostname

if [ "Shostname" == $1 ] && ( [ -z "$2" 1 \|\| [ Sport —-eq $2 1 );
then

echo "$1:$2 has backend node-id = $i in Pgpool-II"

return $i

ROR=I12%L)
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fi

let i=i+1
done
return 255

}
# function returns 1 if Pgpool-II backend node for the given hostname
# and port number is the primary node in Pgpool-IT
# returns 0 for the standby node and 255 if no node exist for the
hostname

Arguments:

1- Hostname

#
#
# 2— Port (optional) if not provided, node-id of first matching
# hostname will be returned

#

function is_host_is_primary_pgpool_node {

if [ -z "$1" ], then

echo "hostname not provided"
return 255

fi

#Now get the total number of nodes configured in Pgpool-II
node_count="$PGPOOL_PATH/pcp_node_count -U $PCP_USER —-h S$SPCP_HOST -p
$PCP_PORT -w\"

echo searching node-id for $1:$2 from $node_count configured backends
i=0

while [ $i -1t $node_count ];

do

nodeinfo="$PGPOOL_PATH/pcp_node_info -U $PCP_USER -h S$PCP_HOST -p
SPCP_PORT -w $1i\°

hostname="echo $nodeinfo \| awk —-v N=1 '{print $N}'\"

port="echo $nodeinfo \| awk —-v N=2 '{print $N}'\"

role="echo $nodeinfo \| awk —-v N=6 '{print $N}'\"

#1f port numbner is <= 0 we Jjust need to compare hostname

if [ "Shostname" == $1 ] && ( [ -z "$2" 1 \|\| [ $Sport —-eq $2 1 );
then

echo "$1:$2 has backend node-id = $i in Pgpool-II"

# check if the node role is primary

if [ "S$role" == "primary" ]; then
return 1
else

return 0
fi
fi
let i=i+1

(?ko)/\ﬂ_yb:ru;u Z )
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done

return 255

}

# Function promotes the node-id to the new master node

# Arguments:

# 1- node-id: Pgpool-II backend node-id of node to be promoted to
master

function promote_node_id_to_master {

if [ -z "$1" ]; then

echo "node-id not provided"

return 255

fi

SPGPOOL_PATH/pcp_promote_node -w -U $PCP_USER -h $PCP_HOST -p
SPCP_PORT $1

return $7?

}

# Function attach the node-id to the Pgpool-II

# Arguments

# 1- node-id: Pgpool-II backend node-id to be attached
function attach_node_id {

if [ -z "$1" ]; then

echo "node-id not provided"

return 255

fi

SPGPOOL_PATH/pcp_attach_node -w -U $PCP_USER -h $PCP_HOST -p
SPCP_PORT $1

return $7?

}

# Function detach the node-id from the Pgpool-II

# Arguments

# 1- node-id: Pgpool-II backend node-id to be detached
function detach_node_id {

if [ -z "$1" ]; then

echo "node-id not provided"

return 255

fi

SPGPOOL_PATH/pcp_detach_node -w -U $PCP_USER -h $PCP_HOST -p
SPCP_PORT $1

return $7?

}

# function promotes the standby node identified by hostname:port
# to the master node in Pgpool-II

# Arguments:

(?ko)/\ﬂ_yﬂ:/u;u Z )
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# 1- Hostname

# 2—- Port (optional) if not provided, node-id of first matching
# hostname will be promoted

#

function promote_standby_to_master {
get_pgpool_nodeid_from_host $1 $2

node_id=$?

if [ $node_id -eq 255 ]; then

echo unable to find Pgpool-II backend node id for $1:52
return 255

else

echo promoting node-id: $node_id to master
promote_node_id_to_master $node_id

return $?

fi

}

# function attaches the backend node identified by hostname:port
# to Pgpool-II

# Arguments:

# 1- Hostname

# 2- Port (optional) if not provided, node-id of first matching
# hostname will be promoted

#

function attach_node {

get_pgpool_nodeid_from_host $1 $2

node_id=$?

if [ $node_id -eqg 255 ]; then

echo unable to find Pgpool-II backend node id for $1:$2
return 255

else

echo attaching node-id: $node_id to Pgpool-II
attach_node_id $node_id

return $°?

fi

}

# function detaches the backend node identified by hostname:port
# from Pgpool-II

# Arguments:

# 1- Hostname

# 2- Port (optional) if not provided, node-id of first matching
# hostname will be promoted

#

function detach_node {

(?ko)/\ﬂ_yb:ru;u Z )
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get_pgpool_nodeid_from_host $1 $2

node_1id=$?

if [ $node_id -eqg 255 ]; then

echo unable to find Pgpool-II backend node id for $1:$2
return 255

else

echo detaching node-id: $node_id from Pgpool-II
detach_node_id S$node_id

return $°?

fi

}

function print_usage {

echo "usage:"

echo " $(basename $0) operation hostname [port]".
echo " operations:".

echo " check_primary: check if node has a primary role".
echo " promote: promote node".

" attach: attach node".

echo " detach: detach node".

}

# script entry point

if [ -z "$1"™ ] \I\| [ -z "$2" ]; then

echo "ERROR: operation not provided"

echo

print_usage

exit 1

fi

shopt -s nocasematch

case "S$1" in

"check_primary" )
is_host_is_primary_pgpool_node $2 $3
I

"promote" ) echo "promote"
promote_standby_to_master $2 $3

i

"attach" ) echo "attach"

attach_node $2 $3;;

"detach" ) echo "detach"

detach_node $2 $3;;

"watchdog" ) echo "detach"
SPGPOOL_PATH/pcp_watchdog_info -w —-U $PCP_USER —-h S$PCP_HOST -p
SPCP_PORT -v;;

\x) echo "invalid operation $1".

print_usage;;

(?ko)/\ﬂ_yﬂ:/u;u Z )
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esac

exit $7?
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