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Disclaimer

@ Bce cka3zaHHOe flanee npoBepsasiocb U TeCTUPOBANOCh B 6010 Ha cneayiowmx Bepcusax:

org.postgresql:postgresql:42.2.24 com.zaxxer:HikariCP:5.0.0

org.springframework:spring-jdbc:5.1.6.RELEASE

He paccTtpanBanTech paHblle BpeMeHun, good news ahead!

@ PGJDBC-NG He ncnonb3yem, B oOK/1afe He pacCMaTpPUBato

@ JPA/Hibernate He ncnonb3yem, B oK1aae He paccMaTpUBalo

@ Ncnonb3yem HikariCP:

® [lyn KkoHHekTOB Ans JDBC
® AnbrepHatuBa c3p0, Tomcat, Apache DBCP 1 npounm

® Bbi6paH no-ymonyanuto B Spring Boot 2 1 3
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Timeouts?

[TyCcTb y HAC eCcTb HECKOJ/IbKO PAaBHO3HAYHbIX XOCTOB:

jdbc:postgresql://hesti+port:,host2:port2,host3:port3/db?params...

host1ymep - cepBuC He NOAHUMAETCS:

Exception i1n thread "main" org.postgresql.util.PSQLException:
Connection attempt timed out

YtoHeTtakc HikariConfig.setConnectionTimeout(10000) ?
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Timeouts?

..cnegblseayTB HikariPool.checkFailFast() .YTo penarb?

BapuaHT 1: BapuaHT 2:
HikariConfig.setInitializationFailTimeout(-1) [TlopHATb HikariConfig.connectionTimeout .

OTKNIOUNT BanuaaLmIo, HO ynaaeT nepsoe Ho Ha ckonbKko 1 noyemy?

ke obpalleHne K 6a3e, N03TOMY He CTOUT XBatnT i1 30 cekyHA, NO-yMO/THaHUIO?
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Timeouts?

[lpuxopguTte K HaM B Java, y HaC ecTb:

® PGProperty.CONNECT_TIMEOUT

® PGProperty.LOGIN_TIMEOUT

e HikariConfig.connectionTimeout (connect,connection...- no4TU BCe byKBbI Te Xe)

e U elle Nnavyka gpyrux Tfammaytos,cM PGProperty.*+**_ TIMEOUT

m HikariConfig.***Timeout ,HOcerogHs peyb He NPo HUX
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Timeouts?

[TonyyeHue coepuHeHusa us pgJDBC:

e LIMkKn no yKasaHHbIM XOCTaM U3 CTPOKU COeINHEHUS A0 NMOAKI/TIIOHYEHNA K  targetServerType
e B umkne nepBbiM naeT co3gaHue COKeTa, ero HaCTPoOMKa, BbI3OB  Socket.connect

e SSL handshake, ecnu Heob6xooum

e OTnpaBKa NepBoro coooblieHns ¢ 6a3oBbiMM NapaMeTpamMm coeguHeHns

e AyTeHTUPMKaLUSA Noib30BaTeNS

e OTnpaBkKainitial SET — 3anpocos
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Timeouts?

[TonyyeHue coepuHeHusa us pgJDBC:

e Llnkn no ykasaHHbIM XOCTaM U3 CTPOKU coeaUuHeHUS
00 noagkyovyeHnNa K  targetServerType

¢ B LuKne nepBbiM naeT co3gaHme CoKeTa, ero HaCTpoukKa, BbI3OB  Socket.connect

e ...SSL handshake, nepBoe coobLieHune, ayteHTUdMKaums, initial-3anpocs....

N

PGProperty.CONNECT_TIMEOUT

e TaiMayT Ha Socket.connect K XOCTY ° TanMayT Ha noslyYeHune coeguHeHUs

e [Mo-ymonuaHuio 10 ceKyHA, yKa3aH B CEKYHAaX n3 pgJDBC, Ha BeCb LUKN
e no-ymondaHuio O cekyHp, (beckoHeYHbIN),

YKa3aH B CeKyHaax

PGProperty.LOGIN TIMEOUT

11/ 64



Timeouts?

[TonyyeHne coeguHeHna ns HikariCP:

® [1pn co3paHnn nyna ana nepsoro noakioyeHnss HikariConfig.connectionTimeout
CMHXPOHHO BbiNnonHsaeTcsa DataSource.getConnection

e B ocTanbHbIX caiy4yasax nonbiTKa A0XAaTbC coegUnHeHUN
U3 connection bag3a HikariConfig.connectionTimeout

® Ecnun poxxpannucb — aoHacTtpouka Connection , BbiMONHEHME
HikariConfig.connectionInitSql wmT.A.

Connection bag 3anonHaeTcsa acCMHXPOHHO B PpOHe, Bbi3biBasg DataSource.getConnection |,
HikariConfig.connectionTimeout y4acTByeT onocpenoBaHHO Ans pacyerta backoff
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Timeouts?

HikariConfig.connectionTimeout

e [lo-ymMonyaHuio 30 ceKyHA, yKa3aH B MUINUCEKYHAAX

® DataSource.loginTimeout !

// npumepHas noruka PoolBase::setlLoginTimeout

if (connectionTimeout != 0 && connectionTimeout != Integer.MAX_VALUE) {
dataSource.setlLoginTimeout(max(1, (connectionTimeout + 500) / 1000));

;

PS: ecnnykasbiBatb HikariConfig.jdbcUrl (Spring Boot),
To HikariConfig.connectionTimeout Ha PGProperty.LOGIN_TIMEOUT |,

a pgJDBC cnepBa 6epet TaMayT MMeHHO U3 PGProperty.LOGIN_TIMEOUT
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Timeouts?

BepHemcs Kk npobneme ¢ 6ara)kom 3HaHUIA:

jdbc:postgresql://hestiportt,host2:port2,host3:port3/db?params...

host1 ymep — cepBuc He NnogHUMaeTca, connection timeout.

[lpuymHa Tenepb ACHa:

Y Hac He Spring Boot, yka3zanun HikariConfig.driverClassName (pekoMeHAOBaHHbIN CNocob),
aHe HikariConfig.jdbcUrl

Ykazann HikariConfig.connectionTimeout =10 000
Otciopa PGProperty.LOGIN _TIMEOUT =10= PGProperty.CONNECT_TIMEOUT

He Mo)xem pobpatbcs ao host2 nnu host3,
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Timeouts

PelwueHune:

® PGProperty.CONNECT_TIMEOUT >0 ,B3aBMCMMOCTMU OT Ballero oKpy»xeHus, no-ymonvaHuio 10

® PGProperty.LOGIN_TIMEOUT = (#hosts)*( PGProperty.CONNECT_TIMEOUT + epsilon),
nnoo = 0, ecnm rotoBbl XXAaTb A0 ynopa

® HikariConfig.connectionTimeout = PGProperty.LOGIN_TIMEOUT *1000
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Timeouts — npoBepsem

NMMuntmnpyem npobnemy, Ho elle xyxke. [1Ba nony>xuBbix xocTa localhost:5432 n 6543, n >xmsomn 7654

docker run -d -p7654:5432 -e POSTGRES_HOST_AUTH_METHOD=trust postgres:14
zmodload zsh/net/tcp # moaynb B zsh

ztcp -1 5432 &§& listenfd5432=$REPLY # npocto cnywaem nopT

ztcp -1 6543 && listenfd6543=$REPLY # npocTto cnywaem nopT

var url = "jdbc:postgresql://localhost:5432,localhost:6543,localhost:7654/postgres”;

var ds = new HikariDataSource();

ds.setUsername("postgres");

ds.setDataSourceClassName("org.postgresql.ds.PGSimpleDataSource");

ds.addDataSourceProperty("url", url);

ds.setConnectionTimeout(20000); // KomneHcupyem yxyAweHue YC/OBUN

var t = System.currentTimeMillis();

try (var con = ds.getConnection()) { /* noop */ } finally {
System.out.println(System.currentTimeMillis() - t + " ms");

t

[lpMepHbIN pe3ynbTar:

21062 ms
Exception in thread "main" org.postgresql.util.PSQLException: Connection attempt timed out.
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Timeouts — npoBepsem

ToT ke ceTan, HO KOPPEKTHO NPUMEHNM TanMayTbl:

var url = "jdbc:postgresql://localhost:5432,1localhost:6543,localhost:7654/postgres”;

var ds = new HikariDataSource();

ds.setJdbcUrl(url); // Bmecto dataSourceClassName gna umuTtauum nosefeHua Spring Boot

ds.setUsername("postgres");

ds.addDataSourceProperty("connectTimeout", 10); // BbicTaBnsem SABHO

ds.addDataSourceProperty("loginTimeout", 33); // (3 xocTta) * (connectTimeout + 1s 3anac)

ds.setConnectionTimeout(33000); // loginTimeout * 1000

var t = System.currentTimeMillis();

try (var con = ds.getConnection()) { /* noop */ } finally {
System.out.println(System.currentTimeMillis() - t + " ms");

}

[lpMepHbIN pe3ynbTarT, ycnex:

20156 ms
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Timeouts — HI0OQHCbI

ToT ke ceTan ¢ KOPPEKTHbIMM TaMayTaMun, BO3bMeM 3 coeiUHEHUS Cpa3y:

var t = System.currentTimeMillis();
try (var conl = ds.getConnection(); var con2 = ds.get...; var con3 = ds.get...) {
System.out.println(System.currentTimeMillis() - t + " ms");

}

[lpMepHbIN pe3ynbTar:

. [HikariPool-1 connection adder] ... Added connection org.postgresql.jdbc.PgConnection...

. [HikariPool-1 connection adder] ... Added connection org.postgresql.jdbc.PgConnection...
20035 ms

He BenukoBaTt v TanmayT?
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Timeouts — HI0OQHCDI

B pgJDBCectb GlobalHostStatusTracker ,KOTOpbIY 3aNOMMHAET COCTOSAHNE XOCTOB,
MO>XXHO eMYy HEMHOIo MOMOYb:

BbiICTaBUTb PGProperty.HOST_RECHECK_SECONDS > PGProperty.CONNECT_TIMEOUT
T.K. NO-yMon4aHuto oH Toxe 10 cekyHA,

’

ds.addDataSourceProperty("hostRecheckSeconds", 11); // > connectTimeout

[TpMepHbIN pe3ynbTaT Noc/ie HACTPOUKMU:

8 ms
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Timeouts — pe3iomMe

LOGIN_TIMEOUT CONNECT_TIMEOUT CONNECT_TIMEOUT

connectionTimeout

@ PGProperty.CONNECT_TIMEOUT —3TOTaMMayT Ha Socket.connect K XOCTY

@ PGProperty.LOGIN_TIMEOUT — 370 O6LWMXA TaMayT Ha NOJSly4YeHne coeanHeHus,
nenanTe = (# hosts) * ( PGProperty.CONNECT_TIMEOUT + epsilon),
nnoo = 0, ecnun rotToBbl XXAaTb A0 ynopa

@ HikariConfig.connectionTimeout = PGProperty.LOGIN TIMEOUT *1000,
MHa4ye 3HavYeHue No-ymMoJi4aHuIo MoXkKeT nepe3artepetb PGProperty.LOGIN_TIMEOUT

PS: PGProperty.HOST_RECHECK_SECONDS > PGProperty.CONNECT_TIMEOUT
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Config?
application.properties:

spring.datasource.hikari.connection-timeout=33000 # loginTimeout * 1000
spring.datasource.hikari.data-source-properties.connectTimeout=10 # yka3biBaem SABHO
spring.datasource.hikari.data-source-properties.hostRecheckSeconds=11 # > connectTimeout
spring.datasource.hikari.data-source-properties.loginTimeout=33 # 3 hosts * (connectTimeout + epsilon)
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Load balance?

A ecnin XOTUM YnUTaTb U3 BCeX perjink, no BO3AMOXKHOCTU pacrnpenends Harpy3|<y?

docker run -d -p5432:5432 -e POSTGRES_HOST_AUTH_METHOD=trust postgres:14
docker run -d -p6543:5432 ...
docker run -d -p7654:5432 ...

var url = "jdbc:postgresql://localhost:5432,1localhost:6543,localhost:7654/postgres
?user=postgres&targetServerType=preferSecondary”;
try (var con = DriverManager.getConnection(url)) {

System.out.println(con.unwrap(PgConnection.class).getQueryExecutor().getHostSpec());
I // n ewe HecKoNnbkKo pas...

N3 Kopobku pglDBC nepebupaet XxocTbl B nopsAaKe, Kak ykasaHo B connection string.
byaem Ka)Xkabin pa3 nosy4vyaTtb OAUH U TOT )Ke XOCT, BCS Harpy3ka ynaeT Ha Hero:

localhost:5432
localhost:5432
localhost:5432
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Load balance

PGProperty.LOAD BALANCE_HOSTS :

® jdbc:postgresql://.../db?
® pgSimpleDataSource.

® spring.datasource.hikari.data-source-properties.

Panpomusunpyet ( Collections.shuffle ) nopsapok o6xopa XxocToB-KaHANAATOB B YNIOMSAHYTOM

paHee uukne noaknoveHmnsa. KaHampartbl BbIOMpPaoTCs B 3aBUCMMOCTM OT targetServerType .

Ncnonb3yinTe, ecii Bce XOCTbl paBHO3HAYHbI, U HET TPeboBaHMI K NOPAAKY NOAK/IIOYEHUS.

PS: nomHnMm npo GlobalHostStatusTracker BpgJDBC
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Load balance — npoBepsiem

// Te Xe Tpu XocCTa...

var url = "jdbc:postgresql://localhost:5432,1localhost:6543,localhost:7654/postgres
?user=postgres&targetServerType=preferSecondary
&loadBalanceHosts=true";

// TaK Xe Tpu pa3a noapsaz nonyyaem coefuHeHue...

MO>KHO Nony4YuTb, HANpPUMep, TaKOM Pe3ybTarT:

localhost:6543
localhost:5432
localhost:7654
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Config?
application.properties:

spring.datasource.hikari.connection-timeout=33000
spring.datasource.hikari.data-source-properties.connectTimeout=10
spring.datasource.hikari.data-source-properties.hostRecheckSeconds=11
spring.datasource.hikari.data-source-properties.loginTimeout=33
spring.datasource.hikari.data-source-properties. # ecnu nNopAnOK XOCTOB He BaXeH
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JMX? Pool name?

@® HikariConfig.setRegisterMbeans(true)

@® spring.datasource.hikari.register-mbeans=true

var configRW = new HikariConfig();
configRW.setJdbcUrl("jdbc:postgresql://dummy/db");
configRW.setInitializationFailTimeout(-1); // He noaknw4yaTbca Ha cTapTe
configRW.setRegisterMbeans(true); // Bknwuyaem peructpauuiw B IMX

var configRO = new HikariConfig();

configRW. copyStateTo(configRO);

var dsRW = new HikariDataSource(configRW);

var dsRO = new HikariDataSource(configRO);

// waem cmoTpeTb B visualvm...

[ ne Kakon nyn?

MEBeans Attributes | Operations | Notifications | Metadata
» IMImplementation MBeaninfo
» com.oracle.jdbc Mame Value
P com.sun.management -
J MBeaninfo
¥ com.Zaxxer.nikar
& Pool (HikariPool-1) mfto: e—
, {m ' E"ﬂn > ObjectName com.zaxxer.hikari{type=Pool (HikariPool-1
ﬁ Eﬂl?ﬂﬁan F?F,} ClassName com.zaxxer.hikari.pool.HikanFoo
W PoolConfig (HikariPool-1) | 5 aseription Information on the management interface of the MBe
# PoolConfig (HikariPool-2)) infa Descriptor:
» java.lang immutablelnfo true 27 /64
b java.nio interfaceClassMa... |com.zaxxer.hikari.HikarnPoolMXBean




JMX, pool name

Pool name:
® HikariConfig.

® spring.datasource.hikari.

® O6ynert B norax, B JMX

JMX:

® -D
@® noKaHe JOKYMeHTUpPoBaHa HUrae, kpome changelog

® OyayTtcraHpaptHble ObjectName BJMX
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JMX, pool name — npoBepsiem

// -Dhikaricp.jmx.register2.0=true

configRW.setPoolName( "pool-read-write");
configRO.setPoolName( "pool-read-only");
configRO.setMaxLifetime(1); // cnyuyanHas KpuBas HACTpOMKa, 4TO6bl MOAYyYNTb OWUBKY B nore

System.out.println(Thread.getAllStackTraces()...map(Thread::getName)...);
// wgem cmoTpeTb B visualvm...

Tenepb NOHATHO, rAoe Kakom nyJt:

15:35:18.235 ... HikariConfig :

pool-read-only - maxLifetime is less than...

[..., pool-read-write housekeeper, pool-read-only housekeeper, ...]

MBeans

» IMImplementation
» com.oracle.jdbc
¥ com.sun.management
¥ Com.Zaxxer.nikarl
* Pool
i pool-read-only
v pool-read-write

* PoolConfig
% pool-read-only
## pool-read-write

Attributes | Operations | Notifications | Metadata

MBeaninfo

Name Value

MBeaninfo

Info:

ObjectName com.zaxxer.hikarKtype=Pool name=pool-read-write
ClassMName com.zaxxer.hikari.pool.HikarPool

Description Information on the management interface of the MBe

Info Descriptor:

immutablelnfo

true

interfaceClassNMNa...

com.zaxxer.hikar.HikanPoolMXBean
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JMX, pool name — npoBepsiem

6e3 -Dhikaricp.jmx.register2.0=true

MEBeans Attributes | Operations | Notifications ‘ Metadata ‘
» IMImplementation MBeaninfo
» com.oracle.jdbc MName Value
P com.sun.management -
oo MBeaninfo
v com.zaxxer.hikar :
v Pool (HikariPool-1) Lt
D r— ObjectName com.zaxxer.hikari:type=Pool (HikariPool-1)
; ool (Hi E,m D?l_ ,} ClassName com.zaxxer.hikari.pool.HikarnPool
W PoolConfig (HikariPool-1)  [5escription Information on the management interface of the MBe
% PoolConfig (HikariPool-2) |jnfa Descriptor:
b java.lang immutablelnfo true
b java.nio interfaceClassNa... |com.zaxxer.hikari.HikanPoolMXBean

c -Dhikaricp.jmx.register2.0=true

MBeans Attributes | Operations | Notifications | Metadata
» IMImplementation MBeaninfo
» com.oracle.jdbc bl Value
P com.sun.management KBaaninf -
v com.zaxxer.hikar st
v ObjectName com.zaxxer.hikari:type =Pool,name=pool-read-write
i pool-read-only

: ClassName com.zaxxer.hikari.pool.HikanPool
v pool-read-wriie Description

_ Information on the management interface of the MBe
v PooiConfig Info Descriptor:

’:‘3 DDD*‘I’EEU'D“]}“ immutablelnfo true
% pool-read-write interfaceClassMNa... |com.zaxxer.hikari.HikarnPoolMXBean
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Config?
application.properties:

spring.datasource.hikari.connection-timeout=33000
spring.datasource.hikari.data-source-properties.connectTimeout=10
spring.datasource.hikari.data-source-properties.hostRecheckSeconds=11
spring.datasource.hikari.data-source-properties.loginTimeout=33
spring.datasource.hikari.data-source-properties.loadBalanceHosts=true
spring.datasource.hikari.

spring.datasource.hikari.

SYS props:

-D
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Application name?

TopMO34T KOMMOHEHTbI, HO KaKkue?

select pid, usename, client_addr, state, application_name, now()-query_start as duration, query

from pg stat _activity where client_addr 1s not null and state != 'idle';

pid username client_addr state application_name duration query

217 user-rw 127.0.01 idle in transaction | PostgreSQL JDBC Driver | 0.070176 secs select 1..
/37 user-rw 127.0.01 idle in transaction | PostgreSQL JDBC Driver | 0.024577 secs select 2..
003 | user-rw 127.0.0.1 active PostgreSQL JDBC Driver | 5427278 secs select 3..
672 | user-rw 127.0.01 idle in transaction | PostgreSQL JDBC Driver | 16.339994 secs select 4..
043 | user-rw 127.0.01 idle in transaction | PostgreSQL JDBC Driver | 7.350931 secs select 4..
958 | sergeyvalkov | 127.0.0.1 active sergeyvalkov 0.0 secs select pid,
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Application name

PGProperty.APPLICATION_NAME

® jdbc:postgresql://.../db? , C 60nbLLON BYKBDI
® pgSimpleDataSource.

® spring.datasource.hikari.data-source-properties.

Cm. pg_stat_activity.application_name BPostgreSQL 9.0+
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Application name — npoBepsiem

3agaeM B KaXKOoM KOMNoHeHTe cBON ApplicationName , pe3ynbrar:

(pid username client_addr state application_name duration query W
* 819 user-rw 127.0.0.1 active JOBS2-IP 43.045039 secs update 1... *

048 | user-rw 127.0.01 active API1-1P 0.050923 secs select 1...

091 user-rw 127.0.01 active API2-IP 10112919 secs select 2...

380 | user-rw 127.0.01 active API1- 1P 0.052178 secs select 3...

342 | user-rw 127.0.01 active API1-IP 0.003548 secs select 4...

322 | user-rw 127.0.01 idle in transaction | JOBS1- 1P 0.01005 secs select 5...

161 user-rw 127.0.0.1 idle in transaction | JOBS1-IP 0.002398 secs update 2...

471 user-ro 127.0.01 active JOBS1-1P 0.05833 secs select 6...

086 | sergeyvalkov | 127.0.0.1 active sergeyvalkov 0.0 secs select pid,...
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Application name — HI0aHCbI

PGProperty.ASSUME_MIN_SERVER_VERSION

jdbc:postgresql://.../db?

pgSimpleDataSource.

spring.datasource.hikari.data-source-properties.

nMeeT CMbICJ/1 YKa3biBaTb 3Ha4Ye€HUSA 2 90

initial 3anpocoB Bpope SET application_name

, 10.0 pnga npumepa

noackasKka ApanBepy, ycKopeHue co3aaHusa coeguHeHns 3a CYET OTCTYCTBUS

pg_stat_activity po, jdbc:postgresql...&ApplicationName=appName

pid

state

application_name

query

/3

idle

appName

SET application_name

‘appName'’

nocne, jdbc:postgresql...&ApplicationName=appName&assumeMinServerVersion=10.0

pid

state

application_name

query

77

idle

appName

HeT initial 3anpocos
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Application name — HI0aHCbI

Flashback, nonyyenmne coeguHenmnsa ns pgJDBC:

® LMK NO YKa3aHHbIM XOCTaM...

® ...co30aHue coKeTa...
® SSL handshake...

® OTNnpaBKa NepBOro coooLeHn ...,

assumeMinServerVersion
® ayTeHTUdUKaLMs Nosb3oBaTens

@ oTnpaskKa initial SET — 3anpocos,
assumeMinServerVersion

>9.0

>9.0

DKOHOMMA MOXKET ObITb A0 5-10 MmunnmncekyHp,
Ha co3faaHune ogHoro coeanHeHuna, YMMYV.,

PS: nynep (PgBouncer) B pexxumMe nynnHra

assumeMinServerVersion = BKJ/JIOYUTb

PGProperty.GROUP_STARTUP_PARAMETERS

HO nyulle n bbicTpee —
assumeMinServerVersion
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Config?
application.properties:

spring.datasource.hikari.connection-timeout=33000
spring.datasource.hikari.data-source-properties.
spring.datasource.hikari.data-source-properties. # 10.0 gna npumepa
spring.datasource.hikari.data-source-properties.connectTimeout=10
spring.datasource.hikari.data-source-properties.hostRecheckSeconds=11
spring.datasource.hikari.data-source-properties.loginTimeout=33
spring.datasource.hikari.data-source-properties.loadBalanceHosts=true
spring.datasource.hikari.pool-name=poolName

spring.datasource.hikari.register-mbeans=true

SYS props:

-Dhikaricp.jmx.register2.0=true
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03 YcKopsiemM



Rewrite batched inserts?

XOTUM perynsipHo BCTaB/IAITb MHOIO CTPOK B 6a3y.

jdbcTemplate.batchUpdate(
"insert into t(columns) values (?,...)",
List.of (argsArray, argsArray, argsArray,...)

);

JdbcTemplate.batchUpdate noa KanoTOM UCMOJb3yeT

PreparedStatement.addBatch/executeBatch
Ha cepBep ynetaet batch, Ho Bce paBHO O0Mro!
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Rewrite batched inserts?

https://www.postgresql.org/docs/current/sql-insert.html

B pg ectb multirow values insert cmHTakcuc,
MO)XHO »Ke nepennucaTtb CaMmoMy

Ha 1insert into t(...) values (...), (...), (...)... ?

MO>KHO, HO eCcTb Cnoco0b nyulLue...
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Rewrite batched inserts

PgProperty.REWRITE_BATCHED_INSERTS :

® jdbc:postgresql://.../db?
® pgSimpleDataSource.

® spring.datasource.hikari.data-source-properties.

PaboTaeT To/lbKkO C 1nsert 3anpocamm nTonbko C PreparedStatement.addBatch/executeBatch

[loppep>xuBaetca insert ... on conflict (6e3napametrpoBB do update set ).

[pavBep cam nepenuwier insert into t(...) values (...)...
HA insert into t(...) values (...), (...), (...)...

Hackonbko 6bicTpee? 3amepbl 1 apyrme cnocobbl yCKOPUTb BCTaBKY O0/bLLIONO YUCa CTPOK B Pg.
CMm. B goknage Imutpusa dartosa https://voutu.be/IpFDv50xn307t=521,
y AMUTpUS nonyunnocb yckoputb Ha ~15%
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Rewrite batched inserts - npoBepsiem

// create table t (id int primary key, v1 int, v2 int)
var url = "jdbc:postgresql://localhost:5432/postgres
?user=postgresSreWWriteBatchedInserts=true";

tx.executeWithoutResult(status -> {
jdbcTemplate.batchUpdate(
"insert into t(id,v1,v2) values (?,?,?) on conflict (id) do nothing",
List.of(
new Object[]1{1, 1, 1},
new Object[]{2, 2, 2}

)
); // npem cmoTpeTb pg_stat activity...
});
pid state query
322 | idlein transaction insert into t (id,v1,v2) values (%$1,%$2,$3),($4,%$5,%6) on conflict (id) do nothing
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Rewrite batched inserts - HIOQHCbI

Yto BepHeT PreparedStatement.executeBatch ,ecnn reWriteBatchedInserts=true ?

// create table t (id int primary key, v1 int)
System.out.println(Arrays.toString(jdbcTemplate.batchUpdate(
// batchUpdate(...) BepHeT pe3ynbTaT ps.executeBatch() as is
"insert into t(id,v1) values (?,?) on conflict (id) do nothing",
List.of(new Object[]1{1, 1}, ...{2, 2}, ...{3, 3}))));

Statement.executeBatch javadoc:

areturn an array of update counts containing one element for each command in the batch.
The elements of the array are ordered according to the order in which commands were added to the batch.
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Rewrite batched inserts - HIOQHCbI

jdbcTemplate.batchUpdate(
"insert into t(id,v1) values (?,?) on conflict do nothing",
List.of(...{1, 1}, ...{2, 2}, ...{3, 3});

[-2, -2, 1] !
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Rewrite batched inserts - HIOQHCbI

jdbcTemplate.batchUpdate(
"insert into t(id,v1) values (?,?) on conflict do nothing",
// List.of(...{1, 1}, ...{2, 2}, ...{3, 3}) = [-2, -2, 1]
List.of(...{21, 1}, ...{2, 2}, ...{4, 4}));

[-2, -2, 1] ?
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Rewrite batched inserts - HIOQHCbI

jdbcTemplate.batchUpdate(
"insert into t(id,v1) values (?,?) on conflict do nothing",
// List.of(...{1, 1}, ...{2, 2}, ...{3, 3}) = [-2, -2, 1]
List.of(...{1, 1}, ...{2, 2}, ...{4, 4}));

[0, O, 1] !
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Rewrite batched inserts - HIOQHCbI

jdbcTemplate.batchUpdate(
"insert into t(id,v1) values (?,?) on conflict do nothing",
// List.of(...{1, 1}, ...{2, 2}, ...{3, 3}) = [-2, -2, 1]
// List.of(...{1, 1}, ...{2, 2}, ...{4, 4}) = [0, 0, 1]
List.of(...{21, 1}, ...{2, 2}, ...{4, 4}, ...{5, 5}));

[0, O, 0, 1] ?

[-2, -2, -2, 1] ?
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{S - HIOAHCDbI

Rewrite batched inser

jdbcTemplate.batchUpdate(
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Rewrite batched inserts - HIOQHCDI

[1panBep rpynnmpyeTt Habopbl NapamMeTpPOB 1 HEe MOXKET yragaTb, KAKOM KOHKPETHO
Habop NapamMeTpPOoB N3 KaXKA0M rpynbl MPUBE K BCTaBKe UIN U3MEHEHUIO:

e [-2, -2, 1] -obwwminpesynbrtar Statement.SUCCESS_NO_INFO pnsa nepsBow rpynmnbl
e [0, 0, 1] -o6wwmi1pesynbTaT 0 [J/19 NEPBOI rPynMbl

[-2, -2, -2, -2] -obwwun pesynbrar Statement.SUCCESS_NO_INFO
g eQUHCTBEHHOU rpynnbl

Echm xotute reWriteBatchedInserts=true ,TO
PreparedStatement.executeBatch
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Config?

application.properties:

spring.datasource.
spring.datasource.
spring.datasource.
spring.datasource.
spring.datasource.
spring.datasource.
spring.datasource.
spring.datasource.
spring.datasource.
spring.datasource.

SyS props:

hikari.
hikari.
hikari.
.data-source-properties.
hikari.
hikari.
hikari.
hikari.
hikari.
hikari.

hikari

-Dhikaricp.jmx.register?

connection-timeout=33000

data-source-properties.
data-source-properties.

data-source-properties.
data-source-properties.
data-source-properties.
data-source-properties.
pool-name=poolName
register-mbeans=true

.0=true

ApplicationName=appName
assumeMinServerVersion=10.0
connectTimeout=10
hostRecheckSeconds=11
loginTimeout=33
loadBalanceHosts=true

# nomHum npo executeBatch
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Parameter meta data?

Spring JDBC+ null -napamMeTtpblB3anpocax = PreparedStatement.getParameterMetaData

// create table t (id int primary key, v1 int, v2 int)
var url

= "jdbc:postgresql://localhost:5432/postgres?user=postgres";

jdbcTemplate.batchUpdate(

"insert into t(id,v1,v2) values (?,?,?)",
List.of(
new Object[]{1, null, null},
new Object[]{2, null, null}

19:
19:
19:
19:
19:
19:

));

51:
51:
51:
51:
51:
51:

13.

13
13
13
13

13.

814 ...
.815 ...
.816 ...
.816 ...
.820 ...
820 ...

PreparedStatement.getParameterMetaData
PreparedStatement.getParameterMetaData
PreparedStatement.getParameterMetaData
PreparedStatement.getParameterMetaData
insert into t(id,v1,v2) values (?2,?,?)
insert into t(id,v1,v2) values (?2,?,?)
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Parameter meta data?

® pgJDBC noka uTto He Kawumpyert pe3ynbtat PreparedStatement.getParameterMetaData
N Ka>KObl pa3 xoauT B 6a3y

® Spring JDBC Bbi3biBaeT PreparedStatement.getParameterMetaData pgng kakporo
null-napameTpa B Kavka0M 3anpoce, eC/iv IBHO He YKa3biBaTb TUM NapamMeTpa

® Jlornka >kmBét B StatementCreatorUtils.setNull , nbiTaeTca opy>XmUTb CO BCEMU ApPaBEPaAMI

e Hauanocb co Spring 3.1.2 https://github.com/spring-projects/spring-framework/
commit/79d9f7a5f731268a4a999ce45e0579f3c512a2f6

PS: npumepHasa nornka StatementCreatorUtils.setNull npumotcytctBUMTUNAgNna null png pa3HbiX O4panBepoB:

if ("Informix..." || "Microsoft...SQL Server...") {
ps.setObject(paramIndex, null);
} else if ("DB2..." || "jConnect..." || "SQLServer..." || "Apache Derby...") {

ps.setNull(paramIndex, Types.VARCHAR);
}
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No parameter meta data

spring.jdbc.getParameterType.1gnore

® OtBeT Ha 6ar 2014 roga https://github.com/spring-projects/spring-framework/issues/16013,
nosiBnnacb B Spring 4.0.2

® Bbikntoyaer Bbi30B PreparedStatement.getParameterMetadata

B StatementCreatorUtils.setNull , Bo3BpallaeT noBeaeHune Spring sepcum < 3.1.2
® Bnuget Ha BCE npunoxxeHue LeIMKom

Bkmountb -Dspring.jdbc.getParameterType.ignore=true

nmbo src/main/resources/spring.properties

# https://docs.spring.io/spring-framework/reference/appendix.html#fappendix-spring-properties

# https://docs.spring.io/spring-framework/reference/data-access/jdbc/advanced.html#jdbc-batch-1ist
# org.springframework. jdbc.core.StatementCreatorUtil1s#IGNORE_GETPARAMETERTYPE_PROPERTY_NAME
spring.jdbc.getParameterType.ignore=true

B application properties yka3biBaTb 6ecnone3sHo, cM. SpringProperties 53/ 64
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No parameter meta data — npoBepsiem

[106aBUM K npeapiayLiemMy npumepy nviib  -D

23:27:59.066 ... insert into t(id,v1,v2) values (?,?,?)
23:27:59.066 ... insert into t(id,v1,v2) values (?,?,?)

JlnwiHme 3anpochbl ywnu. A TOYHO IULLHKE?...
[ToueMy He BK/TIOUYNTb HACTPOMKY NO-YMOMYaHUIO?...

AJ'IbTepHaTMBa — AABHO YKa3biBadTb TUTIbI:

jdbcTemplate.batchUpdate(
"insert into t(id,v1,v2) values (?,?,?) on conflict (id) do nothing",
List.of(
new Object[]{1, null, null},
new Object[]{2, null, null}

),
new int[] {Types.INTEGER, Types.INTEGER, Types.INTEGER});
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No parameter meta data — Tenepb U3 KOPOOKMU

https://github.com/spring-projects/spring-framework/issues/25679#issuecomment-1848397915

© Closed Improve default setNull performance on PostgreSQL and MS SQL Server (e.g. for NamedParan
ricardoekm opened this issue on Sep 2, 2020 - 23 comments

ot

% <f jhoeller commented on Dec 9, 2023 Contributer
4

spring. jdbc.getParameterType.ignore=true is safe against PostgreSQL ..., as faras

we are able to infer, since the drivers (or rather the DBMS wire protocols) do not actually rely
on parameter type information for null values there.

... o0 for PostgreSQL ..., we have a situation where type information for null values does not
matter in common scenarios but getParameterType calls are known to be expensive.

All in all, I'm inclined to implement a default bypass for PostgreSQL ... for the case

where spring.jdbc.getParameterType.ignore IS unspecified, similar to the database-
specific setObject vs setNull checks that we got there in StatementCreatorUtils

already. An explicit true or false value for the flag would still override the bypass.

®

dnar 6onblue He TpebyeTca, HaunHaga co Spring 6.1.2+ (Spring Boot 3.2.1+)
PS: https://github.com/pgjdbc/pgjdbc/issues/621 npepsaputenbHo nobasunm B milestone 42.8.0
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No parameter meta data —
3ayem Tvnbl ansa null?

// -Dspring.jdbc.getParameterType.ignore TyT He uMeeT 3HaueHus
var url = "jdbc:postgresql://localhost:5432/postgres
?user=postgres&prepareThreshold=1";

tx.executeWithoutResult(status -> {

System.out.println(jdbcTemplate.queryForObject("select pg_typeof(abs(?))",
new Object[]{null}, new int[]{Types.INTEGER}, String.class));
// no3xe 6yaeT eue 3anpoc

1);
integer

O)xnpaemo, NoKa BCE OK.

PS: cm. https:/jdbc.postgresgl.org/documentation/server-prepare/#server-prepared-statements

PPS: TpaH3aKuusa NpocTo YToObl BCe 3anpochbl Obl/IM B paMKax ogaHOro coegHuHenus. INyn pact 1ot ke apdpeKT

PPPS: Tak>ke BKtounMMm norn gna  org.postgresql.core.v3.SimpleQuery ,BpgJDBC ncnonb3yertca java.util.logging
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No parameter meta data —
3ayemM Tvnbl ansa null?

tx.executeWithoutResult(status -> {
.. "select pg_typeof(abs(?))", new Object[]{null}, new int[] {Types.INTEGER}, ...
. "select pg_typeof(abs(?))", new Object[]l{null}, /* 6e3 Tunos, */ ...

1); N

UT0 BepHeT BTOpPOI 3anpoc?

57 /64



No parameter meta data —
3ayemM Tvnbl ansa null?

tx.executeWithoutResult(status -> {
"select pg_typeof(abs(?))", new Object[]{null}, new int[] {Types.INTEGER},
"select pg_typeof(abs(?))", new Object[]l{null}, /* 6e3 Tunos, */ ...

1);

Heo>xnagaHHbIN TUN U MOBTOPbIN prepare 3anpoca:

. org.postgresql.core.v3.SimpleQuery isPreparedFor
FINER: Statement S_2 does not match new parameter types.
Will have to un-prepare i1t and parse once agailn...
preparedType was INT4 (after describe INT4), current bind type is UNSPECIFIED

double precision

@ He yKasanu Tun napamMeTpa B HeOAHO3HAYHOM MecCTe = HEOXKUAAHHbIN pe3ybTar,
MOXKET CcTpaaaTb performance

® cMeHunnM (ga)ke HeABHO) TUM NapaMeTpa B TOM XKe 3anpoce = NOBTOPHbINA prepare,
MOXXeT CTpapaTtb performance
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No parameter meta data —
3ayemM Tvnbl ansa null?

Ecnn Tvn ykasbiBaTb Heya00OHO, MOYKHO MCNONb30BaTb U cast:

. "select pg_typeof(abs(?::integer))", new Object[]l{null}, /* 6e3 Tunos, */ ...

integer

PS: noMHUTe Npo NOBTOPbIN prepare, cast B 3anpoce OoT 3TOro He cnacaeT
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No parameter meta data — pe3iome

Spring JDBC = 31.2 (M <6.1.2 pna pgJDBC) Ha Kaxkabiin null napamMeTtp B 3anpoce 6e3 yka3aHHOro
TUNa Bbi3blBaeT PreparedStatement.getParameterMetaData() + setNull(..., typeFromMetaData) |,

a pgJDBC pe3ynbrar getParameterMetaData() nokaudToO He K3LLUPYeET

® EcnnyBac Spring <3.1.2, TO MOXKHO HMYeEro He aenatb, HO y Bac Ha aBope < 2012 roa

® EcnnyBacSpring=4.0.21n<6.1.2 (Spring Boot <3.2.1), To nnbo cmeno BkatoHanTe
-Dspring.jdbc.getParameterType.ignore=true , nM6o oOHOBNANTE Spring (Boot)

® EcnmnyBacSpring = 6.1.2 (Spring Boot = 3.2.1), To HU4Yero aenaTtb He HaO,
cMm. https://github.com/spring-projects/spring-framework/issues/25679

Koraa tvnbl null -napameTpoB HY>KHbI 1 Ba)KHb:

® [lomHuTe Npo neperpy3sky yHKUnm B PostgreSQL - nyylle nepepaBanTe TUN NnapamMeTpa
(Ho MO)KHO M cast B3anpoce)

® Server-side prepare + BbINno/IHEHUE 3aMNpPOCca C Pa3HbIMU TUMAMMU,
BKNto4vaa Types.NULL = noBTOpHbLIN prepare
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04 UTOroBbin KOHOUr



Config

application.properties:

# HikariCP nw6on, sAIBHO CcTaBuMM 3HaueHue ...data-source-properties.loginTimeout * 1000
spring.datasource.hikari.connection-timeout=33000

# pgJIDBC 9.1.901+
spring.datasource.hikari.data-source-properties.ApplicationName=appName

# pgJDBC 9.4.1200+, ummeeT CMbiICN YyKa3blBaTb, HauuMHasAa C Bepcunm cepsBepa 9.0+
spring.datasource.hikari.data-source-properties.assumeMinServerVersion=10.0

# pgIDBC 9.3.1102+, TammayT noabupaumTe NO BaWEMY OKPYXKEHUK
spring.datasource.hikari.data-source-properties.connectTimeout=10

# pgJIDBC 9.4.1200+, uyTb 60nbwe, yem connectTimeout
spring.datasource.hikari.data-source-properties.hostRecheckSeconds=11

# pgIDBC nw6oin, npumep (3 xocTta) * (connectTimeout + 1s 3amac), waM O ANA OXMAAHWUA A0 ynopa
spring.datasource.hikari.data-source-properties.loginTimeout=33

# pgJDBC 9.4.1200+, ecnum BCe XOCTbl paBHO3HAUHbl, N MOPAAOK MOAK/IWYEHUA He BaXeH
spring.datasource.hikari.data-source-properties.loadBalanceHosts=true

# pgIDBC 9.4.1209+, "on conflict" wucnpaBneH B pgIDBC 42.2.2+,
# ecnu He BaxeH Bo3Bpawaembvin pe3ynbTaT PreparedStatement.executeBatch
spring.datasource.hikari.data-source-properties.reWriteBatchedInserts=true

# HikariCP nw6on, MOXHO TaKXe yKa3aTb uepe3 spring.datasource.name=poolName
spring.datasource.hikari.pool-name=poolName

GitHub ¢ koHpUramm

# HikariCP 1.3.0+, ecnu HyxXHbl JMX MeTpuKwu
spring.datasource.hikari.register-mbeans=true

SYS props:

# HikariCP 4.0.0+, ecnu HyxHbl JMX mMeTpuku co cTaHaapHbimun ObjectName
-Dhikaricp.jmx.register2.0=true

# Spring [4.0.2, 6.1.1], backported to [3.2.8, 3.2.18], He TpebyeTtcAa ana Spring 6.1.2+
# n Spring Boot 3.2.1+, MOXHO yKa3aTb yepe3 spring.properties 62/64
-Dspring. jdbc.getParameterType.ignore=true



Config nonpolue, AN caMmbiX MaJiIieHbKUX

Ecnn y Bac maneHbKnn cepBuC, MasieHbKasd KOMaHaa n Bcero oanH xoct PostgreSQL,
TO MHOIMe HAaCTPONKUN MOXXHO BMOJIHE OCTAaBUTb NO-YMOJTYAHUIO.

application.properties:

spring.datasource.hikari.data-source-properties.ApplicationName=appName
spring.datasource.hikari.data-source-properties.assumeMinServerVersion=10.0
spring.datasource.hikari.data-source-properties.reWriteBatchedInserts=true
spring.datasource.hikari.pool-name=poolName
spring.datasource.hikari.register-mbeans=true

SYS props:

-Dhikaricp.jmx.register2.0=true
-Dspring.jdbc.getParameterType.1ignore=true
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That's all, folks!

@ Mpoberntech no BalLMM HACTPOMKaM.
Hapelocb, HanpeTe, YemM OOMNOJ/IHUTD.

@ PerynsapHo o6HoBnsNTE BUGNNOTEKMN.
MUHUMYM yCMAUIA MOTYT AaTb MHOTIO MOSb3bl.

@ YuTainte changelog-w.
MHoOru1e HoBble KJIaCCHbIE LUTYKU He BK/TIOYEHbD

Mo-yMONYaHUIO N3-32 00pPaTHOM COBMECTUMOCTM.

Cnacunb6o 3a BHUMaHue!

GitHub ¢ koHpUramm
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