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Caon

«The Elephant and the Pug»”
The Fencing Problem in PostgreSQL Clusters.

Pavel Konotopov
Email: p.konotopov@postgrespro.ru

* In my presentation's title, "The Elephant and the Pug," the Pug refers to the audacious character from Ivan Krylov's
fable. Despite her small size, the Pug fearlessly barks at the Elephant, believing she has the same might. This serves
as a metaphor for the small but critical role of fencing in maintaining the robustness of PostgreSQL clusters.
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PosigresP
O 4eM 3TOT JOKIaj? oSdgresPro

e Kakyro npobnemy pewaet (peHCUHI?
e Kak ncnonbsoBatb watchdog?
e AnnapaTHbIU
e [IporpaMMHbIN
e ®eHCUHr B KnactepHbim MO
- Patroni
- BiHA
e Yto penatb Kkorga HeT watchdog?

e Utormn



(DGHCI/IHF Pogzgres Pro

e [lpouecc nsonsauuu ysna

o pasHble cTparernu
= STONITH
= POISON PILL

e B cnyyae Bo3sHuUKHOBeHUA split-brain
o [lNpepoTBpallaeT 4OCTYN K 00LWMM pecypcam
o [apaHTupyeT LenoCTHOCTb AaHHbIX

e Kputnyeckm BaXXHbI KOMMOHEHT B yNpaBJieHNM KJlacTepom



CD eHCIHHT PogzgresPro

e [lpouecc nsonsauuu ysna
o pasHble cTpaTernu
= STONITH*
= POISON PILL

e B cnyyae Bo3sHuUKHOBeHUA split-brain
o [lNpepoTBpallaeT 4OCTYN K 00LWMM pecypcam
o [apaHTupyeT LenoCTHOCTb AaHHbIX

e Kputnyeckm BaXXHbI KOMMOHEHT B yNpaBJieHNM KJlacTepom

*STONITH He Bcerga MOXHO peanu3oBaTb,
cMm. poknap Uropsa KoceHkoBa - https://pgconf.ru/talk/1589499 5
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(DGHCI/IHF Pogggres Pro

e [lpouecc nsonsauuu ysna
o pasHble cTpaTernu
= STONITH
= POISON PILL

e B cnyyae Bo3sHuUKHOBeHUA split-brain
o [lNpepoTBpallaeT 4OCTYN K 00LWMM pecypcam
o [apaHTupyeT LenoCTHOCTb AaHHbIX

e Kputnyeckm BaXXHbI KOMMOHEHT B yNpaBJieHNM KJlacTepom



deacurr

e MoxeT ObITb peanu3oBaH

o Ha annapaTHOM ypOBHe
Yyepes ynpasreHne nnTaHnem ya3rioB

o Ha nporpaMMHOM YpPOBHe
C nNOMOLWbKO areHToB

e B knactepe PostgreSQL
deHcnHrom ynpasnset knactepHoe N0

Po&gres Pro



Pos}gresPro
DeHCHUHT Qg

e W3bexaHue split-brain
o CBsA3b MexXay y3namu Krnacrtepa 4acTU4HO HapyLleHa
o BOonbWKMHCTBO Yy3noB — NpoaoskaeT paboTy
o MEeHbLUNHCTBO Y3I10B
m  «TOSIbKO OSIS1 YTEHUSAY
= OTKJTIHOYAKOTCA

o rapaHTMH KOHCUCTEHTHOCTU
m TOJIbKO ONH Yy3€J1 AOCTYMNEH Ha 3alinCb AaHHbIX



(DGHCI/IHF Pogzgres Pro

e [lpuHyauTenbHoOe OTKIO4YeHUe y3na
o Y3en Knacrtepa nepecrtaeTt agekBaTHO OTBeYaTb Ha 3anpochl
o [lepecTaeT CMHXPOHMN3NPOBATLCS C OCTalIbHbIMUW Yy3namu

e YtOo MOXHO caenatb?
o OTKNIOYUTb NUTaAHUE
o [lepesarpy3ntb
o W3onunposatb y3en oT ocTtanbHbIX

= Hanpumep, BbIKNOYNTL NOPT HA KOMMYTaTope
o [pyrve gencreung



dencunr: peanuzamnusgs watchdog

e AnnapaTHbIU
o (pu3nyeckoe yCTpOUCTBO

o AMynNAUMA PU3NYECKoro
YCTPOWUCTBA rMnepBmn3opom

e [lporpaMMHBbIN
o MoAaynb aapa

Pogzgres Pro
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- Pogggres Pro
DEeHCUHTE TUIIEPBU30PHI

e Xen

e KVM
o oVirt, Proxmox un 1A,

e bhyve, VMD (gnsa c¢aHatoB *bsd)

e VMWare
o ESXi, vCenter, vCloudDirector

e Hyper-V

e WMmnopTto3amewarowme cucteMbl yrnpaBrneHuUs
o Alt PVE, Peg Buptyanusauna v 1a.

i



®dencunr: Proxmox, anmnaparusiii watchdog

KoHdurypaumsa BupTyanbHbIN MalUUHbI

/etc/pve/gemu-server/<vmid>.conf
watchdog: model=16300esb,action=stop

B BMpTyaHbHOﬁ MalliuHe BbINOJIHUTb YCTAHOBKY NMaKeTa

apt-get/rpm/dnf install watchdog
cp /lib/modprobe.d/blacklist-watchdog.conf /etc/modprobe.d/

No6aBUTb CTPOKMU

modinfo i6300esb
echo i6300esb > /etc/modprobe.d/i6300es.conf

Cpenatb Moaynb 3arpyxaembiMm npu ctapte BM

echo i16300esb >> /etc/modules-load.d/modules.conf

Po&gres Pro
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®dencunr: Proxmox, anmnaparusiii watchdog

e BbINONHUTL OCTAHOBKY U CTApT BUPTYalilbHOM MaLWIWHbI

e Ha3HauuTb npaBa Ha ncnonb3oBaHne (MOXHO 4Yepe3 udev)

chown postgres:postgres /dev/watchdog

e MoxHo ncnonb3oBatb systemd cepBuc watchdog

O

nobasutb B /etc/watchdog. conf

watchdog-device = /dev/watchdog
realtime = yes
priority =1

e [lpoBepuTb cTaTyC YCTPOMUCTBA

wdctl -F /dev/watchdog

Device: /dev/watchdog

Identity: i6300ESB timer [version 0]
Timeout: 30 seconds

Pre-timeout: © seconds

Po&gres Pro
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®dencunr: nporpammusii watchdog PosigresPro

e BbINnonHWUTb 3arpy3Ky moaynsa sigpa

modprobe softdog

e HasHauutb npaBa Ha UCnoJib3oBaHue

chown postgres:postgres /dev/watchdog
e [lpu nepesarpyske npaBa npnaeTcsa yCTaHOBUTb 3aHOBO

e HKO3aum udev!
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dencunr B Patroni: nacrpoiika Patroni PoSdgresPro

e KoHdurypauusa Patroni, cekumua watchdog

watchdog:
device: /dev/watchdog
mode: automatic

e Systemd unit Patroni

[Service]
ExecStartPre=-/usr/bin/sudo /sbin/modprobe softdog

ExecStartPre=-/usr/bin/sudo /bin/chown postgres /dev/watchdog
CPUSchedulingPolicy=fifo

CPUSchedulingPriority=99

CPUSchedulingResetOnFork=true

15



deucunr B Patroni PogzgresPro

e Yto penatb, Korga annapartHbin watchdog HegocTyneH?

e Watchdog Bbipy4yaeT He BO BCex CUTyaLUAX

o 3aBucaHue BUpPTyasribHOM MaLUMHbI, KOHTPOSIMPYEMOE rMNepBU30POM
o Thin provisioning guckos ¢ PGDATA/PGWAL

= 3aKOHYMUITIOCb MECTO

= HY>XHO paclumpuTb OUCK

= a Ha storage runepsunsopa 3aKOHYNIIOCb MECTO
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- PosigresP
Patroni: gsenpusTHoe OBEJACHUE oSdgresPro

e BupTtyanbHasa mawmnHa y3na-nugepa «3aBucna»

e Pennuka ctana HOBbIM MacTepom

e KnumeHTbl aKTUBHO NULLIYT B HOBbLIN MacTep

e BupTtyanbHasa mawunHa y3na-nugepa «orBucna»

e HoBbIM MacTep 3KCTPEHHO AEeMOYTUTCH

e Ha GbIiBlLLeM HOBOM MacTepe 3anyckertcs pg_rewind

use pg rewind: true
e [loTeps paHHbIX!

e Kak nsoexarn?

[l



: PodigresP
dencunr B Patroni: tector ogzgres ro

e IMynAUMA «3aBUCaAHUAY

e Pause Ha cTopoHe rmnepsusopa?
o He oTpabaTtbiBaeT, kKak HaM HeObXxo0aMMO

e Bocnonb3syemcsi BO3MOXHOCTAMMU sgpa Linux
o PyHKUMA stop-machine()

18



] o T
dencunr B Patroni: tector ogzgres ro

e BbizoB pyHKUMM
s stop machine(stop func,NULL,NULL)
m HYXHO Hanucatb stop func()

e Hanuwem moaynb agpa! It's easy! :)
o OCTaHOBUT paboTy BCEN CUCTEMbI HA HEKOTOPOE BPEMS
s HEBO3MOXXHOCTb 3anycka BCeX NpoLieccoB
s HEBO3MOXXHOCTb 3anycKka Bcex pyHKUUN g4pa
s (PYHKUMKM 9Opa — OpanBepbl YCTPOUCTB 1 06paboTunkm npepbiBaHNN

m C TOYKM 3pEHUS rMnepBu3opa
BCe ornepauum BBOAa-BbIBOAA OCTAHOBATCS

19



®dencunr B Patroni: monyns sapa

#define STOP_MSECS 60000

static int stop_func(void *arg) {
mdelay (STOP_MSECS);

return 0;
}
static int mymodule_init(void) {
int ret = 0;
ret = stop_machine(stop func, NULL, NULL);
return ret;
}

static void mymodule exit(void) { /* do nothing */ }
module init(mymodule_init);

module_exit(mymodule_exit);

Pogggres Pro
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] o T
®eucunr B8 Patroni: tecr ogzgres ro

e YToObLI cobpaTtb (ana Alt10)

o apt-get install
kernel-image
kernel-headers
kernel-headers-modules
+ dev tools

e Ha nupgepe BbINOMHUM:
o insmod stop-machine
e [lMonyuyum oxnpaemoe noBegeHue

e AnnapatHbin watchdog
o MPOM30MNAOET Nepesarpyska Unu BbIKNYEHNE BUPTYarnbHOW MaLUUHbI

e [MporpammHbin softdog — He oTpaboTaeTt

21



alt02

Patroni

CuHxp.
pennuka

®dencunr B Patroni: cxema knacrtepa

alto1

Patroni

CUHXPOHHa4A

pennnkauna

[clonefrom:

alto1 ]

alt03

Patroni

Mactep

D
(o)

ACUHXPOHHaA
pennnkauuna

ACUHXP.
pennuka

~

Lnofailover: true |
inosync: false |
Vclonefrom: alt02 |
Lnoloadbalance:A true

Pogggres Pro
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https://app.diagrams.net/?page-id=OlxLPBve3sobShCAwZpd&scale=auto#G19460QlkBp070MTomABMUqo18kn8qhR30

dencundr B Patroni: tecr

use_pg rewind: true

# BCTaBnsieM CTPOKY, CYMTAeM KOSIMYeCTBO CTPOK U CYyMMy UX 3HaAYeHUM
for i in {1..100}; do

printf "id=$i, table test: "

psql -h alt@2 -p 5555 -U postgres -Atc \

"INSERT INTO test VALUES($i); \

SELECT 'count => ' || count(id) || ', summ => ' || sum(id) FROM test;"
sleep 1

done

Pogzgres Pro
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coee Pavels-MacBook-Pro 1 alt-0 @ 1 ssh
docker (docker-compose) psql (psql) 32 Pavels-MacBook-Pro 0 alt-0 @ 1 ssh (tmux)

P[root@altBl stop-machine]#  insmod stop-machine.ko [pgpro@alt02 ~]$ tail -f /var/log/patroni/patroni.log F)()SS S;rEESSF)r()
2024-02-10 16:35:14,966 INFO: no action. I am (alt02), secondary, and following leader (alt01)
2024-02-10 16:35:24,964 INFO: no action. am (alt02), secondary, and following leader (alt0l)
2024-02-10 16:35:34,966 INFO: no action. am (alto2), secondary, and following leader (alt0l)
2024-02-10 16:35:44,964 INFO: no action. am (alt02), secondary, and following leader (alt0l)
2024-02-10 16:35:54,731 INFO: no action. am (alt02), secondary, and following leader (alt01)
2024-02-10 16:36:04,689 INFO: no action. am (alt02), secondary, and following leader (alto1l)
2024-02-10 16:36:14,729 INFO: no action. am (alt02), secondary, and following leader (alt01)
2024-02-10 16:36:24,685 INFO: no action. am (alt02), secondary, and following leader (alt01)
2024-02-10 16:36:34,687 INFO: no action. am (alto2), secondary, and following leader (alt0l)
2024-02-10 16:36:44,685 INFO: no action. am (alto2), secondary, and following leader (alt01)
2024-02-10 16:36:54,687 INFO: no action. am (alto2), secondary, and following leader (altel)
2024-02-10 16:37:04,732 INFO: no action. am (alte2), secondary, and following leader (alt01l)
2024-02-10 16:37:04,735 INFO: no action. am (alt02), secondary, and following leader (alt01)
2024-02-10 16:37:14,688 INFO: no action. am (alte2), secondary, and following leader (alt01)

HoH HHHHHH H H H H H

[pgpro@alt®3 ~]$ psql -h alt02 -p 5555 -U postgres -c 'truncate test' Cluster: alt-cluster ---+
H Member | Host

TRUNCATE TABLE g

[pgpro@alte3 ~]$ for i in {1..100}; do printf "id=$i, table test: "; altfl | 192.168.21.113 | Leader running

psql -h alt02 -p5555 -U postgres -Atc "SET extra_float_digits=2; INSE * 5 :

RT INTO test VALUES($i); SELECT 'count => ' || count(did) || ', summ = 192.168.21.114 | Replica running

h> ' || sum(id) FROM test;"; sleep 1; done

id=1, table test: count => 1, summ => 1 running clonefrom: alt02
id=2, table test: count => 2, summ => 3 nofailover: true
id=3, table test: count => 3, summ => 6 noloadbalance: true
id=4, table test: count => 4, summ => 10 nosync: true

id=6, table test: count
id=7, table test: count =
id=8, table test: count
id=9, table test: count =
16=10, taple test:

, summ => 21
, summ => 28
, summ => 36
, summ => 45

1
2
3
4
id=5, table test: count 5, summ => 15 replicationfrom: alt02
6
7
8
9

)
T 38d 3h m 7 17 wesmmmmmmm 100% | 16:37 10 Feb | pgpro %}




(- N N J Pavels-MacBook-Pro 7 alt-0 @ 1 ssh

docker (docker-compose) psal (psql) *2 Pavels-MacBook-Pro (J alt-0 @ 1 ssh (tmux) #3

secondary, and following leader (alt01) POS greSPrO

P[root@altB®l stop-machine]# insmod stop-machine.ko 2024-02-10 16:36:04,689 INFO: no action.
2024-02-10 16:36:14,729 INFO: no action.
) 2024-02-10 16:36:24,685 INFO: no action.
2024-02-10 16:36:34,687 INFO: no action.
2024-02-10 16:36:44,685 INFO: no action.
2024-02-10 16:36:54,687 INFO: no action.
2024-02-10 16:37:04,732 INFO: no action.
2024-02-10 16:37:04,735 INFO: no action.
2024-02-10 16:37:14,688 INFO: no action.
2024-02-10 16:37:24,732 INFO: no action.

am (alt02),
am (alt02),
am (alt02),

a
a secondary, and following leader (alt01)
a secondary, and following leader (alt01)
am (alt02), a secondary, and following leader (altol)
am (alt02), a secondary, and following leader (alt0l)
am (alt02), a secondary, and following leader (alt61)
am (alt02), a secondary, and following leader (alt01)
am (alt02), a secondary, and following leader (alt01)
am (alt02), a secondary, and following leader (alt01)
am (alt02), a secondary, and following leader (alt01)
2024-02-10 16:37:34,685 INFO: no action. am (alt02), a secondary, and following leader (alt01)
2024-02-10 16:37:44,687 INFO: no action. am (alt02), a secondary, and following leader (alt01)
2024-02-10 16:37:44,800 WARNING: Could not activate Linux watchdog device: "Can't open watchdog dev
ice: [Errno 2] No such file or directory: '/dev/watchdog'"

2024-02-10 16:37:44,803 INFO:|promoted self to leader by acquiring session lock

2024-02-10 16:37:44,807 INFO:| cleared rewind state after becoming the leader

2024-02-10 16:37:44,804 INFO:|Lock owner: alt02; I am alt02

2024-02-10 16:37:44,873 INFO:| updated leader lock during promote

2024-02-10 16:37:45,894 INFO:{no action. I am (alt02), the leader with the lock

HoH HHH o HHHH -

This probably means the server terminated abnormally Cluster: alt-cluster ---+
before or while processing the request. Member | Host
table test: psql: error: server closed the connection unexpect v T g v v T
alt02 | 192.168.21.114 Leader | running clonefrom: alt0l
This probably means the server terminated abnormally * d + G + + 7
before or while processing the request. | alte3 192.168.21.115 Replica running clonefrom: alt02
}id=23, table test: psql: error: server closed the connection unexpect | nofailover: true
edly | noloadbalance: true
) This probably means the server terminated abnormally | nosync: true
before or while processing the request. | replicationfrom: alt02
id=24, table test: psql: error: server closed the connection unexpect +
edly
This probably means the server terminated abnormally
) before or while processing the request.
id=25, table test: psql: error: server closed the connection unexpect
edly
This probably means the server terminated abnormally
before or while processing the request.
id=26, table test: psgl: error: server closed the connection unexpect
edly
This probably means the server terminated abnormally
before or while processing the request.
id=27, table test: count => 10, summ => 72
id=28, table test: count => 11, summ => 100
id=29, table test: count => 12, summ => 129
id=30, table test: count => 13, summ => 159

4
+ 38d 3h | EEOH . ssmmmmmms 100% | 16: AP 192.168.21.113




coeoe Pavels-MacBook-Pro 7 alt-0 @ 1 zsh
docker (docker-compose) psal (psal) #2 Pavels-MacBook-Pro J alt-0 @ 1 zsh (tmux) o
P[root@altB®l stop-machine]# insmod stop-machine.ko 2024-02-10 16:37:44,873 INFO: updated leader lock during promote FD()S5 S;reas;F)r()
client_loop: send disconnect: Broken pipe 2024-02-10 16:37:45,894 INFO: no action. I am (alt02), the leader with the lock
b ~/develop/postgrespro/ 2024-02-10 16:37:55,861 INFO: no action. I am (alt02), the leader with the lock
2024-02-10 16:38:05,862 INFO: no action. I am (alt@2), the leader with the lock
2024-02-10 16:38:15,861 INFO: no action. I am (alt02), the leader with the lock
2024-02-10 16:38:18,464 INFO:] Lock owner: alt0l; I am alt02
2024-02-10 16:38:18,465 INFO:| Demoting self (immediate-nolock)
2024-02-10 16:38:18,520 INFO:} demoting self because I do not have the lock and I was a leader
2024-02-10 16:38:18,521 INFO:} Lock owner: alt0l; I am alt02
2024-02-10 16:38:18,521 INFO0:| starting after demotion in progress
2024-02-10 16:38:18,522 INFO:] closed patroni connection to the postgresgl cluster
2024-02-10 16:38:18,629 INFO:|postmaster pid=186053
2024-02-10 16:38:19,645 INFO:| Lock owner: alt0l; I am alt02
2024-02-10 16:38:19,645 INFO:|establishing a new patroni connection to the postgres cluster
2024-02-10 16:38:19,648 INFO:| Local timeline=227 1sn=18/8EB09F60
2024-02-10 16:38:19,654 INFO:] primary_timeline=226
2024-02-10 16:38:19,702 INFO:! running pg_rewind from alt0l
2024-02-10 16:38:19,769 INFO: running pg_rewind from dbname=postgres user=rewind host=192.168.21.11
3 port=5432 target_session_attrs=read-write

table test: count => summ Cluster: alt-cluster ---+
table test: count summ Member | Host
table test: count => summ
table test: count => summ
table test: count => summ
table test: count summ clonefrom: alt0l
table test: count => summ =
table test: count => summ running clonefrom: alt02
table test: count => summ = nofailover: true
table test: count => summ noloadbalance: true
table test: count => summ nosync: true
table test: count => summ replicationfrom: alt02
table test: count => summ
table test: count => summ
table test: count => summ =
table test: count => summ =
table test: count => summ
table test: count => summ
table test: count => summ
table test: count => summ
table test: count => summ
table test: count => summ
table test: count => summ =
table test: count => summ =
table test: count => summ
table test: count => summ
b1 table test:

0,
T 38d 3h 4 summmmmnn 100% | 16:38 | 10 Feb ~kakoka WEVCACTIETL:ITT S




coeoe Pavels-MacBook-Pro 7 alt-0 @ 1 zsh
docker (docker-compose) psal (psql) Pavels-MacBook-Pro J alt-0 @ 1 zsh (tmux) v
P[root@altB®l stop-machine]# insmod stop-machine.ko Bytes per WAL segment: 16777216 POS greSPrO
client_loop: send disconnect: Broken pipe Maximum length of identifiers: 64
b ~/develop/postgrespro/ Maximum columns in an index: 32
Maximum size of a TOAST chunk: 1996
Size of a large-object chunk: 2048
Date/time type storage: é4-bit integers
Float8 argument passing: by value
Data page checksum version: 1
Mock authentication nonce: ad20209358fal0824bef847ef93ceda8918ccladl3e960b028af7hl5f2afhbes
Uses ICU: yes
ICU library version: 69.1.0.0

2024-02-10 16:38:24,980 INFO: Lock owner: alt0l; I am alt02

2024-02-10 16:38:24,983 INFO: starting as a secondary

2024-02-10 16:38:24,983 INFO: closed patroni connection to the postgresql cluster

2024-02-10 16:38:25,081 INFO: postmaster pid=186159

2024-02-10 16:38:26,096 INFO: Lock owner: alt0l; I am alt02

2024-02-10 16:38:26,096 INFO: establishing a new patroni connection to the postgres cluster
2024-02-10 16:38:26,144 INFO: no action. I am (alt02), a secondary, and following a leader (alt®l)

table test: count => 20, summ Cluster: alt-cluster ---+

table test: count 21, summ Member | Host

table test: count => summ g ?

table test: count => 23, summ alt0l | 192.168.21.113 | Leader | running

table test: count => 24, summ 5 s

table test: count 25, summ 192.168.21.114 Replica | running clonefrom: altol
table test: count => 26, summ =

table test: count => 27, summ clonefrom: alt02
table test: count => 28, summ = nofailover: true
table test: count => 29, summ noloadbalance: true
table test: count => summ nosync: true
table test: count => 31, summ replicationfrom: alt02
table test: count => 32, summ

table test: count => summ

table test: count => summ =

table test: count => 35, summ =

table test: count => 36, summ

table test: count 37, summ

table test: count summ

table test: count 39, summ

table test: count 40, summ

table test: count summ

table test: count = summ =

table test: count => 10, summ =

table test: count 11, summ

table test: count 12, summ

)
1 38d 3nh 1m  EWTA 7 sesmmmmns 100% | 16:38 | 10 Feb | kakoka [[ENICHEILII Gay)




®encunr B Patroni: pre-promote callback PosigresPro

e pocTtyneH ¢ Bepcum 2.0.0

postgresql:
pre _promote: '/usr/local/bin/stop_vm.sh’

® ecCli1 BbI30OB CKpunTa 3aBepluaeTcAa HeHyneBbIM KOAOM
o Patroni He npogBuraeT pennnky
o YnoansieTt kntod nuaepa n3 DCS

28



Hactpoitka Proxmox PogzgresPro

e Nob6aButb ponb

o pveum roleadd fencer -privs "VM.PowerMgmt VM.Console VM.Audit"

e [lo6aBuUTbL TOKEH

o pveum user token add tech-user@pve stop-vm

e HasHauumtb ACL Ha TOKeH

o pveum acl modify /vms/162 -token tech-user@pve!stop-vm -role fencer

29



Hactpoitka Proxmox PogzgresPro

e [lpoBepuTb NpaBa
o pveum user token permissions username@ldap stop-vm

ACL path Permissions

/vms/162 VM.Audit (*)
VM.Monitor (*)
VM. PowerMgmt (*)

e [lpoBepuTtb goctyn 4yepes API

o curl -s -k -H 'Authorization:
PVEAPIToken=tech-user@pve!stop-vm=b079627x-XXXX-XXXX-XXXX-bfO7c4deaaco’
"https://192.168.20.100:8006/api2/json/access/permissions’' |
jq '.data."/vms/162""

{
"VM.PowerMgmt": 1,

"VM.Audit": 1,
"VM.Monitor": 1




Gencunr B Patroni: pre-promote cxpunr PosdgresPro

e check _ping()
o BepHyTb 0, ecrnn y3en gocTyneH
e check patroni_url()
o BepHyTb 0, ecnn Patroni REST API goctyneH
e check _vmid_status()
o MPOBEPUTL B KAKOM COCTOSAAHMM BUPTYyaribHas MalunHa
o BepHyTb 0, ecnn ocTaHoBMeHa
e stop_vmid()
o OCTaHOBUTb BUPTyanbHYyKO MallUHY
o BepHyTb 0, ecnu BUpTyanbHasa mallmMHa OCTaHOBIEHA

Sl



®dencunr B Patroni: tectupyem pre-promote ckpunr P°gzgrespr°

® OctaHoBumM systemd cepBuc patroni
Feb 07 22:45:12 alte2 patroni[27384]: Host alt@l is reachable.
Feb 07 22:45:12 alte@2 patroni[27395]: server promoting

® OTKnuYMM OTBET Ha ping

echo 1 > /proc/sys/net/ipv4/icmp_echo _ignore all

¢ OTKM4YMM OTBET Ha ping 1 OCTaHOBUM cepBuUc patroni

Feb 07 20:10:21 alte2 patroni[22717]: Host alt@l is not reachable.
Feb 07 20:10:21 alte@2 patroni[22717]: URL http://alt01:8008 is available.

Feb 07 20:10:21 alt@2 patroni[22758]: server promoting
32



®encunr B Patroni: pre-promote cxkpunr

¢ «3aMOpoO3MM» BUPTYaribHYO MALUUHY

Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb

07
o7
o7
07
o7
07
07
o7
Q7

20:
20:
20:
20:
20:
20:
20:
20:
20:

15
15
15
15
15
15

144
144
44
:45
145
15:
15:
15:

50
50
50

altoe2
alte2
altoe2
alte2
alte2
altoe2
alte2
alte2

:39 alt@2 patroni[22937]:
patroni[22937]:
patroni[22937]:
patroni[22937]:
patroni[22937]:
patroni[22937]:
patroni[22937]:
patroni[22937]:
patroni[22980]:

Host alt@l is not reachable.

Pogggres Pro

URL http://alt@1:8008 is not available.
We should stop vm 162!

VM 162
STATUS
VM 162
STATUS
VM 162

server

stopping, waiting...
running

still stopping...
stopped

has been stopped!

promoting

33



®encunr B BIHA: cxema knacrepa

alt02

— pennukaums |—

alto1

Pogggres Pro

— pennukauus A

alt03
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https://app.diagrams.net/?page-id=b6LEOat4050NfXY3uATm&scale=auto#G19460QlkBp070MTomABMUqo18kn8qhR30

- PosigresP
®encunr B BIHA: cxema knacrepa oSdgresPro

alto1

_.---» biha worker |€---.

alto3

alto2 ;

-——

“=-->» biha worker [«--

biha worker [€---""
A

- - -
-

1
I
1
1
! -
1
1
1

| penavkauma | pennukauusa |

.-—-—-)
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BiHA: orkasnl

alto2

---1 biha worker

alto1

biha worker

': alto3

“=--» biha worker

| pennvkaumn |

.---->

Pogggres Pro
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. PosigresP
BiHA: orkasnl ogzgres ro

alto1

_----» bihaworker |[€---__

~

~--
-~

alt02 '; alto3
---{ biha worker |€---"" "---»| bihaworker |«
l A A :
MacTep
I : | pennvkauma | : :
: Pennuka :

------------------------------------------------------------------------------------------ | 37



. PosigresP
BiHA: orkasnl ogzgres ro

alto1

_.---»| biha worker [€---.

alto2 alto3

biha worker biha worker
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. PosigresP
BiHA: orkasnl ogzgres ro

alto1

.---» Dbiha worker [€---.

alto2

': alto3

i -
-

"*=-->»! Dbiha worker |<--
A

biha worker
A

1

1

1

- !
- 1
1

1

1

| pennukaumn | | pennukaums |

Pennuka

1
1
]
\
\
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. PosigresP
BiHA: orkasnl ogzgres ro

alto1

iha work

alt02 alto3

r--- biha worker biha worker |« -

------------------------------------------------------------------------------------------ - 40



BiHA: «sucsuuii Mactep»

alto3

biha worker

(__

-
-
~
~~~~~~~~~

4 ator
\
“bhiha worker
\
alto2 \
\
----  biha worker \
E | \
5 ' »
il S — pennvkauva [~

Pogggres Pro
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. PosigresP
deucunr B BiHA: tect ogzgres ro

biha.autorewind = on

# BCTaBJiIieM CTPOKY, CUYUTaeM KONiM4ecTBO CTPOK U CyMMYy UX 3Ha4YeHUM

PG_URL="postgresql://postgres:postgres@alt01:5444,alt02:5444,alt03:5444/postgres?
target _session_attrs=read-write&connect_timeout=1"

for i in {1..100}; do
printf "id=$i, table test: "
/opt/pgpro/ent-16/bin/psql -d $PG_URL -U postgres -Atc \
"INSERT INTO test VALUES($i); \
SELECT 'count => ' || count(id) || ', summ => ' || sum(id) FROM test;"

sleep 0.2

done 41:2




<N N Pavels-MacBook-Pro (] alt-0 @ 1 zsh
docker (docker-compose) 281 psql (psal) 382 POS greS PFO

[root@alt®l pgprol# insmod git/stop Every 1.0s: PGPASSWORD=pos... alt02: Sun Feb 11 11:28:41 2024 Every 1.0s...
[rootEalt0l pgprol# insmod git/sto
[root@alt01 pgprol# insmod git/stop-m| id | leader_id | term | online | state since_last_hb
)achine/stop-machine.ko : : L : '
client_loop: send disconnect: Broken | | | | LEADER_RW | 00:00:01.082638
pipe | | | | LEADER_RW

~/develop/postgrespro/ | | | | FOLLOWER | 00:00:01.082638

(3 rows) (3 rows)

table test: count summ
table test: count summ
table test: count summ
table test: count summ =
table test: count = summ
table test: count = summ =
table test: count summ
table test: count summ
table test: count summ
table test: count summ
table test: count summ
table test: count summ
table test: count summ
table test: count 12§ summ =
table test: count summ
table test: count summ
table test: count ! summ
table test: count © summ
table test: count summ
table test: count summ
table test: count = summ =

T 38d 21h 50m 7 1 sesmsmsmss 100% | 11:]




deucunr 8 BiIHA

® Haxoautcsa B ctaauu pa3padboTku
® Ho mbl Xe uHxeHepbl! :) LQ
EX

® onpobyem HauTU BbIXoA ONA CriyvyaeB

«3aBuc» PostgreSQL/BiHA bgworker

«3amMopo3uracby» BUpTyaribHaa MallMHa

Pogggres Pro
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®encunr 8 BiHA: CYB/] kak cepBuc

® Ucnonb3syem systemd-watchdog

®* Heobxogumo coenaTthb:

Ha ypoBHe OC
- 3aJencTBoBaTb MeEXaHN3M HOTUdOMKaLINM

B UNIt paiine BKIHUNTb HAaCTpoky systemd-watchdog
B agpe PostgreSQL

ncnosb3oBaTb CUCTEMHbIN Bbi30oB sd_notify()
B Ko4e HanTu yagobHoe mMecTo Ans narya

¢ Systemd 6yaet koHTponupoBaTb paboty PostgreSQL

® Ecnu postmaster TepsieT oT3bIBYUNBOCTD,
systemd octaHoBuT cepBuc (kill -9)

Po&gres Pro
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®encunr B BiHA: nary s systemd watchdog PosigresPro

#ifdef USE_SYSTEMD
/* check systemd watchdog is enabled, read polling interval from systemd unit */
isWatchdogEnabled = sd_watchdog_enabled(0, &watchdogIntInUs) > 0O;

if (isWatchdogEnabled) {
ereport(LOG,
errmsg("systemd watchdog is enabled, watchdog polling interval %1d",
watchdogIntInUs));
} else {
ereport(LOG,
errmsg("systemd watchdog disabled"));

#endif




®encunr B BiHA: nary s systemd watchdog PosigresPro

ServerLoop()
#ifdef USE_SYSTEMD
/* sending signal to systemd watchdog when we are cheking postgres.pid file */
if (isWatchdogEnabled)
{
sd_notify(0, "WATCHDOG=1");
ereport(LOG,
(errmsg("notifying systemd watchdog that postgres is alive, interval %ld sec",
now - last_lockfile_recheck_time)));
} else {
ereport(LOG, (errmsg("can't notify systemd watchdog")));

#endif




. : . PosigresP
Gencunr 38 BiIHA: unit ¢aiin ogzgres ro

[Service]

WatchdogSec=65s

pkill -SIGSTOP postgres

[1098]L0OG: [BiHA BCP 2 ACTIVE] id 2, socket 25, state ACTIVE

[1098]L0OG: [BiHA BCP 3 ACTIVE] id 3, socket 26, state ACTIVE

[1090]L0G: checking postmaster.pid file here if exists, interval 60 sec
[1090]L0OG: notifying systemd watchdog that postgres is alive, interval 60 sec

48



I/IT OTH Pogzgres Pro

e logymauTte 0 TOM, HYXXEH N1 aBTOMaTU4eCcKum rewind
e BknrounTe CMHXPOHHYIO pennuKauuio
e Patroni
e syncronous_mode: true
e syncronous_mode strict: true
e syncronous_node_count: 1
e BiHA
e synchronous_commit: true
e synchronous_standby names =

"ANY 1 (nodel,node2,node3)"




I/ITOFI/I Poggg resPro

e Ucnonb3ynte watchdog
e Ha yposBHe OC mnnun Ha ypoBHe knactepHoro MO
e annapaTHbIU
* BKIIOYMTE IMYNALMIO B cpede BUpTyanmsauum
® NN NUCMOSb3ynTe NPOrpamMmHbIN
e TpebyuTte goctyn K APl runepsusopal

e MoOHUTOpPUHIr BM Ha cTopoHe runepsunsopa

e WNHCTpYMeHT cpaBHEHUS JaHHbIX [

e Pe3epBHas konus n apxus WAL /




C CBITKI Pogzgres Pro

e https://www.freedesktop.org/software/systemd/man/latest/systemd.service.html

e BcTpoeHHbIN oTKazoycTonumsbin Knactep — https://postgrespro.ru/docs/enterprise/16/biha
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https://www.freedesktop.org/software/systemd/man/latest/systemd.service.html
https://postgrespro.ru/docs/enterprise/16/biha

Pog%gres Pro

Cnacubo
3a BHUMaHue!







