!||#$ %&III()*I+’_%.
PostgreSQL
B npoektax UIS, CoMagic

OmnTtpuin benobopogos
"H$%68" (%) *Yot"(,-+



"#$S %8&'( " )"%

UIS - I"#3%&'()&* +,- CoMaygic - I"#$%! 1&$'()™
+)+,%-%8&% |
%)-" #%o#'$+))/0%
&+)+,+0% &'001)%&+2%*
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"#$5%&% '()%*"

v
v

Havann c 7.3

[lepexoq Ha 8

/ Yxop ot default koHdura

CAOCCAKKK

[lepeBog CRM n3 MSSQL (Becb mup Ha postgres)

[Moasuncs BTopon paspabotumk b1

RAID ! "#$#%&'(# ()%*!+,*-1$&./0*1$/ -11(*,* 111$&23)

"#$%8&SH () (*+ ,#%(-.( /(0&*1#' (&0%2-&)&*+ 3B('&)( $(/#14 * 56)
HacTtponka OC

[MapTumMoHmnpoBaHue bonbluMx Tabnuy (cpeacTeaMmn HacregoBaHUSA)
I"#"$%& '( SSD

BHeapeHune npokcu ypoBHS 3anpocoB (pgbouncer + plexor)

IIiS CoMogic



postgresql.conf

CtaBbTe cpasy borsiblue, NOTOM eCnuy 3aKoHYaTCH Ha Xo4y He yBenMunTb!

max_connections = 900
max_files _per_process = 4096

OnepaTtnBka nogellesena
shared_buffers = 24GB
huge_pages =on
work_mem = 128MB
maintenance_work_mem = 2GB

SSD

effective_io_concurrency = 4

=
random_page_cost=1.0 “is COM08iC




postgresql.conf

| postgresqgl 2 "#$% - checkpoint

bgwriter_delay = 20ms

bgwriter_Iru_maxpages = 800

bgwriter_Iru_multiplier = 8.0

checkpoint_timeout = 15 min

max_wal_size = 12GB --notepsincsa npu nepeesne Ha 9.6
checkpoint_completion_target = 0.9
checkpoint_warning = 1min

.. W autovacuum

autovacuum_max_workers = 16

autovacuum_naptime = 20s
autovacuum_vacuum_cost_delay = 2ms

IIiS CoMogic



postgresgl.conf

3alwuTa oT 3anunaHnn NP UCroJib30BaHUN pacnpeneneHHbIX TpaH3aKLI,I/Il7I

lock _timeout = 120000

"H#$%" &% (") (*+"%',- I" /&O&+

statement_timeout = 3600 (alter role postgres set statement_timeout = '90s")

banaHc mexay ObICTPOAENCTBUEM N HAOEXHOCTLIO

synchronous_commit = off (alter database billing set synchronous_commit = 'on')

cTaTUCTUKa B onepaTtuBke!

stats_temp_directory = ‘/var/lib/pgsql/pg_stat_tmp'

IIiS CoMogic



CPU

UHSHE T CD)SCH, LS /. TR0 HI%E & &F T %234%/
Vv~ Intel(R) Xeon(R) CPU E5-2620 v2 @ 2.10GHz
v/ Intel(R) Xeon(R) CPU E5-2695 v3 @ 2.30GHz
v/ Intel(R) Xeon(R) CPU E5-2667 v4 @ 3.20GHz

IIiS CoMogic



[lncku

write IOPS
RAID: 10 112000

disk count: 8

disk model: INTEL SSDSC2BA012T4

controller: RMS3CCO080 51300

blocksize: 8192 35000 B EE léBU

lodepth: 32

46000

loengine: libaio, direct, unbuffered
sep rnd



!"#$" read IOPS

146928

124759

113449
100636

disk count: 12

disk model: INTEL SSDSC2BA012T4
controller: RMS3CCO080

blocksize: 8192 sep rnd
iodepth: 32 write IOPS

RAIDG6
B RAID10

108308 107383

ijoengine: libaio, direct, unbuffered

bbu: yes, cache=WB

34303

sep rnd




OC - HacTpoukKa
V'< !"#$%&'(" BIOS

NUMA Optimization := Disable
CPU FAN profile := Performance

v/ tuned

[cpu]

force_latency=1
governor=performance
energy_perf_bias=performance

[sysctl]

min_perf_pct=100

vm.swappiness = 1

vm.dirty_background_bytes = 536870912 (nonosuHa kawa RAID)
vm.dirty_writeback_centisecs = 250

vm.dirty_expire_centisecs = 1000

-~
vm.nr_hugepages = 12632 (13mepsieTcs B Korn-Be cTpanuu, no 2 Mb kaxaas) “is C M .




APXUTEKTYpa

v/ Bbiknnynu fdw, nouemy:

ANANE SR NAN

deadlock (1"#3$!%&%'%(()% *"$!+#))

6noknposku no fk (ons obecneyeHuns yposHs goctyna serializable)

He onTMManbHOCTbL (Kakon ByaeT nnaH 3anpoca, 3apaHee HEN3BECTHO)
"#$%&'(") *' +%,&,*- #"-*%'

Henb3s BbI3blBaTb PYHKLUMM (ECTb KOCTbINb YEPE3 View, HO He ByaeT return)

v/ plexor - https://github.com/comagic/plexor

CAOCKKK

"#$ %&"1()*+ #(+,-+*./0 (plproxy ,! %&"1()/1+#)

"HHS%&' ()*+,- ), +%)'()$/0$ 1%"(.' '2"3-4"

I"##3$%&' ()$*+, %$&'- autocommit = autonomous transaction
I"##3$%&'()*+,- savepoint

Proxy - I"#$ %&'(&)*&"#$ *+ - (I* #$ (+/0/-#1 %1'&%+ 2-*3456
sharding - I"#$ %&"%!())*#$ +&'%,"- ', %&+.-/ .,(&/

IIiS CoMogic


https://github.com/comagic/plexor

"HSHY&! (")* (-,

-1

pgbouncer

- -—-----
_____<___ .

= billing

mirror

\* proxy

r

8 ;

(= 1

= 1

o 1

2 |
2 node 0

au\°°°mm“

billing

0 3anpoc Ha u3MeHeHWe AaHHbIX B cepsucHon Bl

e 3anpoc Ha usMeHeHue aaxHbie B billing
o 3anpoc Ha nony4yexue oryeta
o 3anpoc or CRM

stand by

pgbouncer

proxy

node 0

billing




Pa3paboTka
" #$%&'( ) $*+,-'.,$" 1%/ 0.$1/.1$1 23, .%/ ' 0/$'+." (4$%5"

data/
patches/
release-va _r5.2.2.sql
proxy/
schemal/
analytics/
analytics.sql
functions/
tables/
triggers/
types/
tests/

https://github.com/comagic/pg_export
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https://github.com/comagic/pg_export

Pa3paboTka
1. "H$%&( )X(8$%, V' HEW&'( +(*,' + (. #*"-"
2. 1"HSY&'((", )H+)*#"%,*

1. I"#$%$%!$ &'()*)(+

2. "#S#"%# Y&'H"#"'%( ! $)*%+, '%-*./%% 1#&O#, !
"# $%&'% ()*%+,-.#$ ))/+0( (\i analytics/functions/get_ac.plpgsql)

3. "H#$"%"&' (' )*+,-. (&+,&(*/ stable & &*%'. Y*+,-()
4. 1"#$%

1. "H Y& ' ' +$" .

2. I"H#$%&'( ) (&t

3. "#1$%#H& |&'(# ! stable

¥
4. "HS%&'Y ()F'+,-. 'O*#1" (. stable ,-$2)- (,*1),1*#) “Is CoMogic



Cnacunbo 3a BHMMaHue
1"#$5"0%0&7?

"#$%H#& 1"#5%BE&S'S(


mailto:d.beloborodov@uiscom.ru

