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MockoBckunit Mnxaunn
* HXeHep rpynnbl npon3soanTenibHoCcTN B Postgres Professional
m.moskovskiy@postgrespro.ru

¢ 3aHMMaloCb Harpyso4HbIM TECTUPOBaHMEM (MPOLUNbIA ONbIT — 3aHuUMasnics HT
Ha npoekTax B cdhepax Teniekoma, puteiina, orHaHcax)
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* dusnyeckas pensuvkauus
* Pennunkauns B Teopum
* Pennunkaunsa Ha npakTuke

* Pe3ynbraTbl TECTOBbIX 3aMepoB
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dunsnyeckasa penamkauuma (1/7) POS greS

* OcHOBaHa Ha XXypHaJsie npegsanmcu

* Pennukaumsa knacrtepa uemkom, BbiIbopoyHas pennkauus He BO3MOXHa

* Pennuka nocTpoeHa Ha Tou e apXUTekType 1 nnaropme, 4To N Mactep

* Pennuka u mactep UCnoJsib3ylT 04MHAKOBYIHO OCHOBHYIO Bepcuio PostgreSQL

* Pennuka MOXET ObITb AOCTYrMHa TOJIbKO AJ19 YHTEHNA
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dunsndeckaa penamkauuna (2/7) POS greS

Ha macTepe 1 pennnke BbINOHAETCS pasHbIii HAGoP NPOLECCOB

¢ Macrep:

[pgpro@database0 ~]$ ps -0 pid,command --ppid “sudo head -n 1 /mnt/tmp/data/postmaster.pid’
PID COMMAND

23212 postgres: logger

23215 postgres: checkpointer

23216 postgres: background writer

23217 postgres: walwriter

23218 postgres: autovacuum launcher

23219 postgres: stats collector

23220 postgres: logical replication launcher

23221 postgres: walsender postgres 192.168.26.215(51184) streaming 0/1C000108

23448 postgres: postgres postgres 192.168.26.251(55662) idle

* Pennuka:
[pgpro@replical ~]$ ps -0 pid,command --ppid “sudo head -n 1 /mnt/tmp/data/postmaster.pid’
PID COMMAND
8755 postgres: logger
8756 postgres: startup recovering 00000001000000000000001C
8757 postgres: checkpointer
8758 postgres: background writer
8759 postgres: stats collector
8771 postgres: postgres postgres 192.168.26.215(54932) SELECT
18903 postgres: walreceiver streaming 0/1C000108




dunsndeckada penamkaumna (3/7)
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WAL generation
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* walreciever — npuHMMaeT XypHasbl wal
yepes ceTb, COXPaHAET Ha ANCK
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dunsndeckaqa pennmkaumna (4/7)

PostgreSQL master PostgreSQL replica
* walsender — otnpasnser
@ creHepunpoBaHHbIe XYPHaJ/ibHblE 3alluCU
peninkam
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dunsundeckada penamkaumna (5/7)
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* startup — unTaeT XypHasbl C ANCKA,
BOCNPOW3BOANT BCE M3MEHEHUs B 6ase
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dunsndeckaa penamkaumna (6/7) POS greS

Hnskad npou3BoAUTENILHOCTbL penaukayum - Yactasa npobnema B
Hallen rnpakTuke

Tunosble npobnemsl:
* 3apepXKu (Mpn CUHXPOHHOW penankaumnn)

* OTCTaBaHWe pernyimkn: MensieHHbI «HaKaT» >XYypHaJjla npeasannucuy,
HakKornJieHne wal-cermeHTOB
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dunsndeckaa penamkauuna (7/7) POS greS

NvarHoctuka rpobsiem. Obpatumcs K mpeficTaB/ieHUo pg_stat_replication:

-l RECORD 1 ]----+

pid | 7065

usesysid | 10

usename | postgres
application_name | walreceiver
client_addr | 192.168.26.212
client_hostname |

client_port | 42796

backend_start | 2022-05-17 20:33:32.008878+00
backend_xmin |

state | streaming
sent_lsn | 586D2/C6582000
write_lsn | 586D2/C6582000
flush_lsn | 586D2/C646A000
replay_lsn | 585E7/C2203F30
write_lag | 00:00:00.003847
flush_lag | 00:00:00.007387
replay_lag | 04:12:31.435814
sync_priority | 0

sync_state | async

reply_time | 2022-05-18 06:45:59.521582+00
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* ®dusunyeckasa pensmkayms
* Pennunkauyus B Teopuun
* Pennunkaunsa Ha npakTuke

* Pe3ynbraTbl TECTOBbIX 3aMepoB
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Pennnkauuna B Teopun (1/7)

PostgreSQL master

«——— wal_level
WAL generation startup

PostgreSQL replica

wal_level: onpegenser o6bem MHdopmMaumu,
KOTOpbIii 6yaeT 3anucaH B wal

+ replica — ncnonb3lyeTca No ymonyaHuio
+ logical — ob6ecneunBaeT BO3MOXHOCTb
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PaGOThI STIOTMYECKOTO [1eKOAMPOBaHNS
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Pennnkauuna B Teopun (2/7)

PostgreSQL master PostgreSQL replica

wal_compression: obecneumBaeT cxartue

<«—— wal_level 006pa30B NOJIHbIX CTPaHUL]
WAL generation ) ¢ |  wal_compression

+ off — ncnonb3yerca no ymonyaHuto
* 0N — 3Ha4YNTEsIbHO YBEJIMYNBAET o6bEM

/Storage I /" Storage ™ WAL
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A
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Pennunkaunsa B Teopun (3/7)

PostgreSQL master PostgreSQL replica

max_wal_size: onpegensetr MakCUMaslbHbli

«—}— wal_level pa3smep, 40 KOTOpPOro MoXxeT BblpactaTb WAL
WAL generation ) o | wal_compression BO BpeMs aBTOMaTUYeCKMUX KOHTPOJIbHbIX
<«—}— max_wal_size To4yek
Storage N ~Sorage ~N + 1GB — ncnonb3yeTtcsd No yMmosi4aHuio
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S
- / WAL files \ S/
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Pennunkauuna B Teopun (4/7) POS greS

PostgreSQL mast P L repli
ostgreSQl master ostgreSQL replica hot_standby: onpefensiet BO3MOXHOCTb
<«—}— wal_level NOAKNOYEHNSA K pensinke
WAL generation ) o | wal_compression
<« max_wal_size . * 0N — MNCNOJb3YETCS MO YMO/THAHUIO
hot_standby _— + off
/Storage ¥ N ¢ Storage ™
WAL files n WAL files "
II II ‘.
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Pennukauuna B Teopum (5/7) POS greS

Brinanue hot_standby:

https://github.com/postgres/postgres/blob/master/src/backend/access/heap/heapam.c

/*

* In Hot Standby mode, ensure that there's no queries running which still
* consider the frozen xids as running.

*/

if (InHotStandby)

{
RelFileNode rnode;

Transactionld latestRemovedXid = cutoff xid;
TransactionldRetreat(latestRemovedXid);

XLogRecGetBlockTag(record, 0, &mode, NULL, NULL);
ResolveRecoveryConflictWithSnapshot(latestRemovedXid, rnode);
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Pennunkaunsa B Teopun (6/7)

PostgreSQL master

<« wal_level
WAL generation ) o |  wal_compression startup
<«—}— max_wal_size 5

PostgreSQL replica

MapamMeTpbl CETU TaKXe 0KasbiBalOT BNNSHME
Ha nepeaavy AaHHbIX

+ bandwidth
hot_standby — + latency
/Storage N ¢ Storage ™
WAL files network WAL files
7'y
- J WAL files \ S/
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Pennnkauwna B Teopuu (7/7) POS greS

PaclumpeHnsa n yTunnTel BAKSIOLWIME HA NPOM3BOANTENLHOCTb PennKaunin:
* pgaudit (paclumpeHue, ycTaHaB/nBaeTCa OTAe/bHO, A0CTYNHO Ang PostgreSQL 9.5+)
* pg_checksums (moctynHo B PostgreSQL 12+)

+ auditd (Ha CentOS / RHEL 06bI4HO y)Xe npeaycTaHOB/IEH)
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* ®dusunyeckasa pensmkayms
* Pennunkauns B Teopum
* Pennunkauus Ha npakTuke

* Pe3ynbraTbl TECTOBbIX 3aMepoB
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Pennnkaunsa Ha npakTtuke (1/7)

* Mactep n pennuka: 16 vCPU / 64GB RAM (50GB otgaHo nog tmpfs ana
PGDATA)

* CentOS 7.9/ PostgreSQL 13.7
* 5 napTuunoHMpoBaHHbIX Tabnuy BMuaa:

CREATE TABLE test3 (
key  text,
value double precision,
ts timestamp,
primary key (ts, key)
) PARTITION BY RANGE (ts);

* Harpys3ka co3gaBanacb INSERT 3anpocamu, BbinosiHAeMbIMU Kak Prepared

Statement, ¢ kommuTOM Kaxkable 500 3anucen, pasHbiM KOM-BOM MOTOKOB a
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Pennunkaunsa Ha npakTtuke (2/7)

du3nueckas pervikanys, wal_level = replica. Tabmuija TecToB:

wal_level [~

off | replica
off  loff  [off replica

off | replica
replica
replica
replica
replica
replica
replica

Test #[~|wal_compressior] ~ |hot_standby| ~|pgaudit [~ |auditd [~ |data_checksun]~

=IEE

replica
replica

= | O o oo [~ [on [en | b (o [ ma 1=

[y e
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Pennukauna Ha npakTuke (3/7) POS greS

B 3aBMCUMOCTH OT pa3HbIX 3HaUeHHUU MapaMeTpOB, Pe3y/bTaThbl Pa3HATCS:

wal_compression |off on

CPU util master, % 76 90
CPU util replica, % 16 9
Cpu util startup, % 100 62
WAL size, GB 38 22
WAL rate, MB/s 720 400
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Pennukauna Ha npaktuke (4/7) POS greS

OTcnexunBaem noeseneHne startup npouecca. BbiBog, top:

%Cpu(s): 8.1us, 8.2sy, 0.0ni,83.6id, 0.1 wa, 0.0 hi, 0.0si, 0.0 st

PID USER PR NI VIRT RES SHR S % CPU %MEM TIME+ COMMAND
4214 postgres 20 0 131.6g 13460 1700 R 100.0 0.0 6842:29 postgres: startup recovering
00000001000585D400000090
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Pennukauna Ha npaktuke (5/7) POS greS

Mpodhmnnmnpyem cuctemy ¢ nomoulsto pertf:

perf record -F 99 -a -o Iseek_long.data -g --call-graph=dwarf sleep 2
postgres 4214/4214 597490.014129: cycles:ppp:

tfttffffbb93cde2 audit_filter_rules.isra.10 ([kernel.kallsyms])
ttfftffbb93dddO audit_filter_syscall ([kernel.kallsyms])
fttfffffbb93ebca _ audit_syscall_exit ([kernel.kallsyms])
fttftfffbbf9a176 sysret_audit ([kernel.kallsyms])

7fa24a090dcO __Iseek_nocancel (/usr/lib64/libpthread-2.17.s0)
30a9fb74fttfttff [unknown] ([unknown])
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Pennukauna Ha npakTuke (6/7) POS greS

OTcneanm cnMcTeMHble BbI30BbI NpoLecca startup ¢ NnoMoLLblo YTUAUTLI strace:

strace -ttt -T -o strace.out -p 4214
[Mpymep BbiBOAA:

1652343346.993419 lseek(278, 0, SEEK_END) = 424189952 <0.000018>
1652343346.993476 lseek(486, 0, SEEK_END) = 639057920 <0.000012>
1652343346.993526 lseek(278, 0, SEEK_END) = 424189952 <0.000012>
1652343346.993576 lseek(278, 0, SEEK_END) = 424189952 <0.000012>
1652343346.993625 lseek(486, 0, SEEK_END) = 639057920 <0.000012>

PostgreSQL npu HakaTe kaxaon WAL 3anncm npoBepPsieT, YTO 3annucb OTHOCUTCS K
cyuiecteytowlemy 6n10ky. Ona 3T0ro AgenaertcA Bbl30B Iseek 4TOObI MOHATHL
MakCuMasibHbI pa3mep thainna.




o PROFESSIOMAL

Pennukauna Ha npaktuke (7/7) POS greS

B PostgreSQL 14.x 610 J06aBIeHO K3IMIMpOBaHWe pa3Mepa TaOMMIbl B paMKaxX KOMMUTA:
https://github.com/postgres/postgres/commit/c5315f4f44843c20ada876fdb0d0828795dfbdf5

Cache smgrnblocks() results in recovery. Browse files

Avoid repeatedly calling lseek(SEEK_END) during recovery by caching
the size of each fork. For now, we can't use the same technique in
other processes, because we lack a shared invalidation mechanism.

Do this by generalizing the pre-existing caching used by FSM and VM
to support all Torks.

Discussion: https://postgr.es/m/CAEepm¥3D355w-Ty1DFcK%3D1ruU-
K665zYzTdD4d%2BZwapdN7dTa6%3Dn0%40mail.gmail. com

¥ master
> REL_15_BETA1 -~ REL_14_BETA1

e- macdice committed on Jul 31, 2020 1 parent e3931d8 commit c5315T4744843c20ada876TdbedeB2875dTbdTE
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Replication speed

Pe3ynbTaTbl TEeCTOBbIX 3amMepoB (1/4)

Replication speed, wal_level = replica

13.7vs 14.2

12

Test#

ITpu wal_level = replica PostgreSQL 14.2 oka3a/ics TpOM3BOJUTE/IbHEE BO BCEX MPOBE/IEHHbBIX TeCTax
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Pos{gres

PostgreSQL 13.7
Test #lwal_compret/hot_standby|pgaudit auditd data_checksums
#1 - looser |on on off on off
#11 — winner|off on on on on
PostgreSQL 14.2
Test #wal_compret/hot_standby|pgaudit auditd data_checksums
#6 — looser |off on on on off
#3 — winner |off on off on on

m13.7
m14.2

Repl. Speed = WAL rate / startup utilization
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Pe3ysibTaTbl TECTOBbLIX 3aMepoB (2/4) Pos gres

Replication Speed, wal level = logical

13.7vs 14.2

PostgreSQL 14.2
Test# wal comprethot stand it auditd data checksums
#2 — looser |off off
m137 #6 — winner off I{‘.Iff . off

142

Replication Speed

Repl. Speed = WAL rate / startup utilization

Test#

ITpu wal_level = logical PostgreSQL 14.2 Takxke oka3ascs nmpousBoautensHee PostgreSQL 13.7

P 0
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Pe3ynbTaTbl TECTOBbIX 3aMepoB (3/4) Pos gres

Bimsinne nnapametpoB, wal_level = replica, PostgreSQL 14.2

PostgreSQL 14.2
Parameters vs Replication Speed Haubonbiiiee BausiHUe oKa3zaan wal_compression u auditd

M off
®on

Replication speed

auditd  data_checksums hot_standby pgaudit wal_compression
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Pe3ynbTaTbl TECTOBbIX 3amMepoB (4/4) Pos gres

Bimsinne nniapametpoB, wal_level = replica, PostgreSQL 13.7

PostgreSQL 13.7

Parameters vs replication speed PesynbraThl /151 wal_compression, auditd, hot_standby
8 coroctaBuMel € PostgreSQL 14.2

M off
®on

Replication speed

auditd  data_checksums hot_standby pgaudit wal_compression
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BbiBOObl POS gres

¢ Ha ckopocTb doM3n4yeckoil pensivkaumm MOryT oKasblBaTb B/IMSIHUE Kak
napameTpbl camoro PostgreSQL, Tak 1 HACTPOMKN OKPYXEHUS

¢ [1lo nToram TeCTOBOIrO 3KCMepuMeHTa, Hambonbluas CKOPOCTb pennkauunm
Habnoganacb npu wal_compression = off, auditd = off

¢ B PostgreSQL v.14 6bin ucnpasnieH wropm Iseek-oB, u4TO YyBEnuuuio
NPOM3BOAUTE/IbLHOCTb NOTOKOBOW pennukaumm

¢ BaxHO AepxaTb PyKy Ha nynbce
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Crniacnbo 3a BHUMaHue Pos gres

Bonpockl?

¢ m.moskovskiy@postgrespro.ru

¢ info@postgrespro.ru




Postgres Professional

http://postgrespro.ru/
+7(495)1500691

info@postgrespro.ru
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