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* Bragummnp CutHmnkos, @VladimirSitnikv

* UHKeHep no npoussoautenbHocTh B NetCracker
* 10 net onbiTa ¢ Java/SQL
* PgJDBC committer

* English slides:
http://www.slideshare.net/VladimirSitnikv
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@VladimirSitnikv
http://www.slideshare.net/VladimirSitnikv
http://www.slideshare.net/VladimirSitnikv
http://www.slideshare.net/VladimirSitnikv

Explain (analyze, buffers) PostgreSQL n JDBC

* Bbi6bOpKa AaHHbIX
* BcTaBKa AaHHbIX
*[lpon3sBoANTENBHOCTb

*[logBoAHbIE TPabnn
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BcTtynneHue

Ha BbIOOPKY O4HOM CTPOKM MO NEPBUYHOMY K/HOYY
yxoamnT 20mc. Localhost. ba3a B namaTtu
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BcTtynneHue

Ha BbIOOPKY O4HOM CTPOKM MO NEPBUYHOMY K/HOYY
yxoamnT 20mc. Localhost. ba3a B namaTtu

A. OTO HOpMa C. [1a Bbl YyTO? 1MC XKe!
B. Hopma ato 1cek D. 100mKc
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MHoro 3anpocoB — npobaema

Ecnn oanH 3anpoc 3aHnumaeT 10mc, To 100 3anpocos
3TO Y)Ke CeKyHaa *

* Baw KanutaH
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CeteBoun npoTtoKon PostgreSQL

*Simple query

Netcl'ackel'@ © 2016 NetCracker Technology Corporation Confidential oo 7



CeteBoun npoTtoKon PostgreSQL

*Simple query
*'Q' + ANnHa + TEKCT 3anpoca
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CeteBoun npoTtoKon PostgreSQL

*Simple query
*'Q' + ANnHa + TEKCT 3anpoca

* Extended query
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CeteBoun npoTtoKon PostgreSQL

*Simple query
*'Q' + ANnHa + TEKCT 3anpoca
* Extended query
 KomaHabl Parse, Bind, Execute
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CeteBoun npoTtoKon PostgreSQL

Super extended query

https://github.com/pgjdbc/pgjdbc/pull /478
«YTO bbl Ham xotenocb oT» backend protocol
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https://github.com/pgjdbc/pgjdbc/pull/478
https://github.com/pgjdbc/pgjdbc/pull/478

CeteBoun npoTtoKon PostgreSQL

Simple query
* Hennoxo AN 04HOPa30BbIX 3aMNPOCOB
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CeteBoun npoTtoKon PostgreSQL

Simple query
* Hennoxo Ana oAHOPa30BbIX 3aNPOCOB
* He nopgaepxnBaet bMHapHbIK dopmaTt
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CeteBoun npoTtoKon PostgreSQL

Extended query

* JKOHOMMUT BpemA NJ1aHNPOBaAHUA
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CeteBoun npoTtoKon PostgreSQL

Extended query
* JKOHOMMUT BpemA NJ1aHNPOBaAHUA

* [lognepmaet OBUHapPHbIN dopmaT
nepenayn
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PreparedStatement

Connection con = ...;
PreparedStatement ps =

con.prepareStatement("SELECT...");

ps.close();
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PreparedStatement

Connection con = ...;
PreparedStatement ps =

con.prepareStatement("SELECT...");

ps.close();
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Pabota c PostgreSQL KypuablLimnKa

PARSE S 1 as ...; // con.prepareStmt
BIND/EXEC

DEALLOCATE // ps.close()

PARSE S 2 as ...;
BIND/EXEC

DEALLOCATE // ps.close()
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Pabota c PostgreSQL 300poBOro 4esnoBeka

PARSE S 1 as ...;
BIND/EXEC
BIND/EXEC
BIND/EXEC
BIND/EXEC
BIND/EXEC

DEALLOCATE

Nﬁlcl'ackel'@ © 2016 NetCracker Technology Corporation Confidential oo 19



Pabota c PostgreSQL 300poBOro 4esnoBeka

PARSE S 1 as ...; € 1 pa3 B XWU3HMU
BIND/EXEC & o6bpaboTka REST
BIND/EXEC
BIND/EXEC < ewe REST
BIND/EXEC
BIND/EXEC

DEALLOCATE < XenaTe/iIbHO «HUKOraa»
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CyactamBble statement’oB He 3aKpblIBatOT

BbiBoa No1: yTobbl paboTano bbicTpee, 3aKpbiBaTb
statement’bl HE HY}KHO
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Cyactimsble statement’oB He 3aKpbiBatloT

BbiBoa No1: yTobbl paboTano bbicTpee, 3aKpbiBaTb

statement’bl HE HY}KHO

ns = con.prepareStatement(...)
ns.execueQuery();
ns = con.prepareStatement(...)
ns.execueQuery();
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CyactamBble statement’oB He 3dKpPbIBalOT

BbiBoa Nol: ytobbl paboTtano 6b|CTpee, %ﬁ@pﬁ@@%
DS = con.prepare...
s .execueQuery();

DS = con.prepare...
ns.execueQuery();
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Yto bynet, ecnm statement’bl He 3aKpbiBaTb

@Benchmark
public Statement leakStatement() {
return con.createStatement();

¥
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Yto bynet, ecnm statement’bl He 3aKpbiBaTb

@Benchmark
public Statement leakStatement() {
return con.createStatement();

}

pgjdbc < 9.4.1202, -Xmx128m, OraclelDK 1.8u40

# Warmup Iteration 1: 1147,070 ns/op

# Warmup Iteration 2: 12101,537 ns/op

# Warmup Iteration 3: 90825,971 ns/op

# Warmup Iteration 4: <failure>
java.lang.OutOfMemoryError: GC overhead limit exceeded
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Yto bynet, ecnm statement’bl He 3aKpbiBaTb

@Benchmark
public Statement leakStatement() {
return con.createStatement();

¥

pgjdbc >= 9.4.1202, -Xmx128m, OraclelDK 1.8u40
# Warmup Iteration 1: 30 ns/op
# Warmup Iteration 2: 27 ns/op
# Warmup Iteration 3: 30 ns/op
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CypoBad peanbHOCTb

* B peanbHOCTH, NPUIOKEHUA BCErAa 3aKPbIBALOT
statement’bl

Nelcl'ackel'@ © 2016 NetCracker Technology Corporation Confidential oo 27



CypoBad peanbHOCTb

* B peanbHOCTH, NPUIOKEHUA BCErAa 3aKPbIBALOT
statement’bl

* PostgreSQL He nmeeT obulero Kawa 3anpocoB
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CypoBad peanbHOCTb

* B peanbHOCTH, NPUIOKEHUA BCErAa 3aKPbIBALOT
statement’bl

* PostgreSQL He nmeeT obulero Kawa 3anpocoB

* A TpaTUTb Bpemsa Ha pa3bop U NnaHMPOBaHUE He
XOTUM
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Server-prepared statements

YT1Oo nenatb?

* 3aBepHYTb BCe 3anpockbl B PL/PgSQL
* 310 nomoraeTt, Ho Yy Hac 100500 SQL 3anpocos
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Server-prepared statements

YT1Oo nenatb?

* 3aBepHYTb BCe 3anpockbl B PL/PgSQL
* 310 nomoraeTt, Ho Yy Hac 100500 SQL 3anpocos

* CaenaTtb KoL 3anpocos Ha yposHe JDBC
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Kaw 3anpocos 8 PgIDBC

* Kaw 3anpocos nossuncsa B sepcmnn 9.4.1202 (2015-
08-27)
cm. https://github.com/pgijdbc/pgjdbc/pull/319
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https://github.com/pgjdbc/pgjdbc/pull/319

Kaw 3anpocos 8 PgIDBC

* Kaw 3anpocos nossuncsa B sepcmnn 9.4.1202 (2015-
08-27)
cm. https://github.com/pgijdbc/pgijdbc/pull/319

e PaboTaeT npo3pavyHO A9 NPUNOKEHMUA
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https://github.com/pgjdbc/pgjdbc/pull/319
https://github.com/pgjdbc/pgjdbc/pull/319

Kaw 3anpocos 8 PgIDBC

* Kaw 3anpocos nossuncsa B sepcmnn 9.4.1202 (2015-
08-27)
cm. https://github.com/pgijdbc/pgijdbc/pull/319

e PaboTaeT npo3pavyHO A9 NPUNOKEHMUA

* CKopocTb TaKas, 4to PL/PgSQL He HyXeH
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https://github.com/pgjdbc/pgjdbc/pull/319
https://github.com/pgjdbc/pgjdbc/pull/319

Kaw 3anpocos 8 PgIDBC

* Kaw 3anpocos nossuncsa B sepcmnn 9.4.1202 (2015-
08-27)
cm. https://github.com/pgijdbc/pgijdbc/pull/319

e PaboTaeT npo3pavyHO A9 NPUNOKEHMUA

* CKopocTb TaKas, 4to PL/PgSQL He HyXeH

* Server-prepare akTMuBmpyeTcAa nocne 5-ro
BbinonHeHua (prepareThreshold)
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https://github.com/pgjdbc/pgjdbc/pull/319
https://github.com/pgjdbc/pgjdbc/pull/319

LUndpbl roe?

* KoHeyHo, 3aTpaTbl planning time Hanpamyto
3aBUCAT OT C/IOXKHOCTM 3aNPOCOB
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LUndpbl roe?

* KoHeyHo, 3aTpaTbl planning time Hanpamyto
3aBUCAT OT C/IOXKHOCTM 3aNPOCOB

* Y Hac aoxoauno Ao 20mc+ planning time Ha OLTP
3anpocax: 10Kub 3anpoc, 170 cTtpok explain
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LUndpbl roe?

* KoHeyHo, 3aTpaTbl planning time Hanpamyto
3aBUCAT OT C/IOXKHOCTM 3aNPOCOB

* Y Hac aoxoauno Ao 20mc+ planning time Ha OLTP
3anpocax: 10Kub 3anpoc, 170 cTtpok explain

e Ctano ~Omc
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Yac pacnnaatsl

BUG FEATURE BY DESIGN
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[eHepupyemble 3anpocChbl — 3110

e Ecauv 3anpoc reHepupyeTca AMHaMNYECKHU
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[eHepupyemble 3anpocChbl — 3110

e Ecauv 3anpoc reHepupyeTca AMHaMNYECKHU

* To 3TO KaxKAblMN pa3 HOBbIM 0OBEKT java.lang.String
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[eHepupyemble 3anpocChbl — 3110

* Ecnm 3anpoc reHepupyeTca AUHAMUYECKH
* To 3TO KaxKAblMN pa3 HOBbIM 0OBEKT java.lang.String

* 3HAYUT, NpPUXoanUTCcA 3aHOBO BbIYMCAATbL hashCode
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Tunbl NnapameTposB

Ecan TMnbl napameTpoB MEHAOTCA, TO server-
prepared statement npuxoanTca meHATb
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Tunbl NnapameTposB

Ecan TMnbl napameTpoB MEHAOTCA, TO server-
prepared statement npuxoanTca meHATb

ps.setInt(1l, 42);
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Tunbl NnapameTposB

Ecan TMnbl napameTpoB MEHAOTCA, TO server-
prepared statement npuxoanTca meHATb

ps.setInt(1l, 42);

ps.setNull(1l, Types.VARCHAR);
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Tunbl NnapameTposB

Ecan TMnbl napameTpoB MEHAOTCA, TO server-
prepared statement npuxoanTca meHATb

ps.setInt(1l, 42);

ps.setNull(1l, Types.VARCHAR);
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Tunbl NnapameTposB

Ecan TMnbl napameTpoB MEHAOTCA, TO server-
prepared statement npuxoanTca meHATb

ps.setInt(1l, 42);

ps.setNull(1l, Types.VARCHAR);

970 npuBoauT K DEALLOCATE -> PREPARE
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TN napameTpoB U3MEHATb HeNb3A

BbiBoa Nol

e Naxke y NULL o8 goneH 6bITb BEPHbIN TUTM
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[Mepelwnn Ha prepared, n 3anpoc 3amea/INACA B
5'000 pa3. KaK tak?
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[Mepelwnn Ha prepared, n 3anpoc 3amea/INACA B
5'000 pa3. KaK tak?

A. bara C. dnua
B. ®Pnua D. bara
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https://gist.github.com/vlsi -> 01_plan_flipper.sql

select *
from plan_flipper -- <- Tabnuua
where skewed = @ -- 1 MAH CcTpoK
and non_skewed = 42 -- 20 cTpoK
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https://gist.github.com/vlsi/df08cbef370b2e86a5c1

https://gist.github.com/vlsi -> 01_plan_flipper.sql

0.1mc € 1-e BbINONIHEHUE
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https://gist.github.com/vlsi/df08cbef370b2e86a5c1

https://gist.github.com/vlsi -> 01_plan_flipper.sql

0.1mc € 1-e BbINONIHEHUE

0.05mc € 2-e BbINO/IHEHME

Nelcl'ackel'@ © 2016 NetCracker Technology Corporation Confidential oo 53


https://gist.github.com/vlsi/df08cbef370b2e86a5c1

https://gist.github.com/vlsi -> 01_plan_flipper.sql

0.1mc € 1-e BbINnONHEHME
0.05mc € 2-e BbINO/IHEHME

0.05mc € 3-e BbINoOJ/IHEHUE
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https://gist.github.com/vlsi/df08cbef370b2e86a5c1

https://gist.github.com/vlsi -> 01 _plan_flipper.sql

0.1mc € 1-e BbINnONHEHME
0.05mc € 2-e BbINO/IHEHME

0.05mc € 3-e BbINoOJ/IHEHUE
0.05mc € 4-e BbINOJ/IHEHME
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https://gist.github.com/vlsi/df08cbef370b2e86a5c1

https://gist.github.com/vlsi -> 01 _plan_flipper.sql

0.1mc € 1-e BbINnONHEHME
0.05mc € 2-e BbINO/IHEHME

0.05mc € 3-e BbINoOJ/IHEHUE
0.05mc € 4-e BbINOJ/IHEHME

0.05mc € 5-e BbINO/IHEHME
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https://gist.github.com/vlsi/df08cbef370b2e86a5c1

https://gist.github.com/vlsi -> 01 _plan_flipper.sql

0.1mc € 1-e BbINnONHEHME
0.05mc € 2-e BbINO/IHEHME

0.05mc € 3-e BbINoOJ/IHEHUE
0.05mc € 4-e BbINOJ/IHEHME

0.05mc € 5-e BbiNoO/IHEHUE
250 mc € 6-e BbINOJ/IHEHUE
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https://gist.github.com/vlsi/df08cbef370b2e86a5c1

https://gist.github.com/visi -> 01_ g™ flippersgl

0.1mc € 1-e BbINosHEHME

0.05mc € 2-e BbINOJIHEHME G
0.05mc € 3-e BbINONHEHME 6 C Y \
0.05mc € 4-e BbINO/IHEHME ’

0.05mc € 5-e BbINO/IHEHME \

250 mc € 6-e BbInoONHEHME ~
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https://gist.github.com/vlsi/df08cbef370b2e86a5c1

e KTo BUHOBAT?
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http://www.postgresql.org/message-id/CAB=Je-G_oBsdrjWuPNsb0jcQ9X1A9jygCnKZW2izejoYG5YoeA@mail.gmail.com

e KTo BUHOBAT?

e PostgreSQL nepexoauTt Ha generic plan nocne 5-ro
BbINONHEHUA server-prepared statement’a
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e KTo BUHOBAT?

e PostgreSQL nepexoauTt Ha generic plan nocne 5-ro
BbINONHEHUA server-prepared statement’a

* Y1TOo nenatb?
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e KTo BUHOBAT?

e PostgreSQL nepexoauTt Ha generic plan nocne 5-ro
BbINONHEHUA server-prepared statement’a

* Y1TOo nenatb?
* lobasnATb +0, OFFSET O, n nanee no cnucky
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e KTo BUHOBAT?

e PostgreSQL nepexoauTt Ha generic plan nocne 5-ro
BbINONHEHUA server-prepared statement’a

* Y1TOo nenatb?
 lobasnAaTb +0, OFFSET O, n nanee no cnucky
* BHMMaTe/IbHee NPoBEPATbL NAaHbI
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e KTo BUHOBAT?

* PostgreSQL nepexoaut Ha generic plan nocne 5-ro
BbINOJIHEHUA server-prepared statement’a
* Y1TOo nenatb?
 lobasnAaTb +0, OFFSET O, n nanee no cnucky
* BHUMaTesibHee NpoBepATb MAaHbI
e ObcyxaaTb B pgsql-hackers
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http://www.postgresql.org/message-id/CAB=Je-G_oBsdrjWuPNsb0jcQ9X1A9jygCnKZW2izejoYG5YoeA@mail.gmail.com
http://www.postgresql.org/message-id/CAB=Je-G_oBsdrjWuPNsb0jcQ9X1A9jygCnKZW2izejoYG5YoeA@mail.gmail.com
http://www.postgresql.org/message-id/CAB=Je-G_oBsdrjWuPNsb0jcQ9X1A9jygCnKZW2izejoYG5YoeA@mail.gmail.com

https://gist.github.com/vlsi -> 01_plan_flipper.sql

3anpeLllaem Ucnosb3oBaHne nHaekKca yepes +0:

select *
from plan_flipper
where skewed+@ = 0 & ~ /*+no_index*/
and non_skewed = 42
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https://gist.github.com/vlsi/df08cbef370b2e86a5c1

Explain explain explain explain

[Mpasuno 6-mn explain’os:
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Explain explain explain explain

[Mpasuno 6-mn explain’os:

prepare x(number) as select ...;
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Explain explain explain explain

[Mpasuno 6-mn explain’os:

prepare x(number) as select ...;
explain analyze execute x(42); -- 1ms
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Explain explain explain explain

[Mpasuno 6-mn explain’os:

prepare x(number) as select ...;
explain analyze execute x(42); -- 1ms
explain analyze execute x(42); -- 1ms
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Explain explain explain explain

[Mpasuno 6-mn explain’os:

prepare

ex
ex
ex

nlain
nlain

nlain

x(number) as select ...;

analyze execute x(42); -- 1ms
analyze execute x(42); -- 1ms
analyze execute x(42); -- 1ms
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Explain explain explain explain

[Mpasuno 6-mn explain’os:

prepare

ex
ex
ex
ex

nlain
nlain
nlain

nlain

x(number) as select ...;

analyze
analyze
analyze
analyze

execute
execute
execute
execute
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x(42); -- 1ms
x(42); -- 1ms
x(42); -- 1ms
x(42); -- 1ms
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Explain explain explain explain

[Mpasuno 6-mn explain’os:

prepare

ex
ex
ex
ex
ex

nlain
nlain
nlain
nlain
nlain

x(number) as select ...;

analyze
analyze
analyze
analyze
analyze

execute
execute
execute
execute
execute
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x(42); --
x(42); --
x(42); --
x(42); --
x(42); --

1ms
1ms
1ms
1ms
1ms
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Explain explain explain explain

[Mpasuno 6-mn explain’os:

prepare

ex
ex
ex
ex
ex
ex

nlain
nlain
nlain
nlain
nlain

nlain

x(number) as select ...;

analyze
analyze
analyze
analyze
analyze
analyze

execute
execute
execute
execute
execute
execute
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x(42); --
x(42); --
x(42); --
x(42); --
x(42); --
x(42); --

1ms
1ms
1ms
1ms
1ms
190 sec
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[Mpobnema BbI6OPA

Ectb cxema A ¢ Tabnunuen bl, u cxema b c Tabnanuen
bl. YTo BepHET 3anpoc select * from bl?

Nﬁlcl'ackel'@ © 2016 NetCracker Technology Corporation Confidential oo 75



[Mpobnema BbI6OPA

Ectb cxema A ¢ Tabnunuen bl, u cxema b c Tabnanuen
bl. YTo BepHET 3anpoc select * from bl?

A.bl B. Ownbky
b.bl [. Bce ynomaHyTtoe
BbllUe
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Search_path

Ectb cxema A ¢ Tabnunuen bl, u cxema b c Tabnanuen
bl. YTo BepHET 3anpoc select * from bl?

e 1nAa onpeaneneHmna cxemol MCNONb3YETCA NapameTp
search_path
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Search_path

Ectb cxema A ¢ Tabnunuen bl, u cxema b c Tabnanuen
bl. YTo BepHET 3anpoc select * from bl?

e 1nAa onpeaneneHmna cxemol MCNONb3YETCA NapameTp
search_path

* server-prepared statements He noao3peBatoT, UTO
search _path morkeTt KTo-To meHATb Bl moXKeT bbITb
4YTO YrO4HO
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Search_path moeTt nontn He TakK

* 9.1 NpoCTO BbINOAHWUT server-prepared co cTapou
Tabanuen

e 9.2-9.5 moryTt ynactb c ownbkon "cached plan must not
change result type"
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Search_path

Kak neyuntb?

* He meHATb search _path
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http://www.postgresql.org/message-id/CAB=Je-GQOW7kU9Hn3AqP1vhaZg_wE9Lz6F4jSp-7cm9_M6DyVA@mail.gmail.com
http://www.postgresql.org/message-id/CAB=Je-GQOW7kU9Hn3AqP1vhaZg_wE9Lz6F4jSp-7cm9_M6DyVA@mail.gmail.com
http://www.postgresql.org/message-id/CAB=Je-GQOW7kU9Hn3AqP1vhaZg_wE9Lz6F4jSp-7cm9_M6DyVA@mail.gmail.com
http://www.postgresql.org/message-id/CAB=Je-GQOW7kU9Hn3AqP1vhaZg_wE9Lz6F4jSp-7cm9_M6DyVA@mail.gmail.com

Search_path

KaKk neyntb?
* He meHATb search _path

e Obcykpatb B pgsql-hackers
e Set search path + server-prepared statements =

cached plan must not change result type
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http://www.postgresql.org/message-id/CAB=Je-GQOW7kU9Hn3AqP1vhaZg_wE9Lz6F4jSp-7cm9_M6DyVA@mail.gmail.com
http://www.postgresql.org/message-id/CAB=Je-GQOW7kU9Hn3AqP1vhaZg_wE9Lz6F4jSp-7cm9_M6DyVA@mail.gmail.com
http://www.postgresql.org/message-id/CAB=Je-GQOW7kU9Hn3AqP1vhaZg_wE9Lz6F4jSp-7cm9_M6DyVA@mail.gmail.com
http://www.postgresql.org/message-id/CAB=Je-GQOW7kU9Hn3AqP1vhaZg_wE9Lz6F4jSp-7cm9_M6DyVA@mail.gmail.com
http://www.postgresql.org/message-id/CAB=Je-GQOW7kU9Hn3AqP1vhaZg_wE9Lz6F4jSp-7cm9_M6DyVA@mail.gmail.com
http://www.postgresql.org/message-id/CAB=Je-GQOW7kU9Hn3AqP1vhaZg_wE9Lz6F4jSp-7cm9_M6DyVA@mail.gmail.com
http://www.postgresql.org/message-id/CAB=Je-GQOW7kU9Hn3AqP1vhaZg_wE9Lz6F4jSp-7cm9_M6DyVA@mail.gmail.com

Search_path

KaKk neyntb?
* He meHATb search _path

e Obcykpatb B pgsql-hackers

e Set search path + server-prepared statements =
cached plan must not change result type

* B PL/pgSQL Ta e camada npobnema ©
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http://www.postgresql.org/message-id/CAB=Je-GQOW7kU9Hn3AqP1vhaZg_wE9Lz6F4jSp-7cm9_M6DyVA@mail.gmail.com
http://www.postgresql.org/message-id/CAB=Je-GQOW7kU9Hn3AqP1vhaZg_wE9Lz6F4jSp-7cm9_M6DyVA@mail.gmail.com
http://www.postgresql.org/message-id/CAB=Je-GQOW7kU9Hn3AqP1vhaZg_wE9Lz6F4jSp-7cm9_M6DyVA@mail.gmail.com
http://www.postgresql.org/message-id/CAB=Je-GQOW7kU9Hn3AqP1vhaZg_wE9Lz6F4jSp-7cm9_M6DyVA@mail.gmail.com
http://www.postgresql.org/message-id/CAB=Je-GQOW7kU9Hn3AqP1vhaZg_wE9Lz6F4jSp-7cm9_M6DyVA@mail.gmail.com
http://www.postgresql.org/message-id/CAB=Je-GQOW7kU9Hn3AqP1vhaZg_wE9Lz6F4jSp-7cm9_M6DyVA@mail.gmail.com
http://www.postgresql.org/message-id/CAB=Je-GQOW7kU9Hn3AqP1vhaZg_wE9Lz6F4jSp-7cm9_M6DyVA@mail.gmail.com

[Mpobnema BbI6OPA

Hy*Ho Bbl6paTb 1MAaH cTpokK no 1Kub, -Xmx128m

while (resultSet.next())
resultSet.getString(1l);
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[Mpobnema BbI6OPA

Hy*Ho Bbl6paTb 1MAaH cTpokK no 1Kub, -Xmx128m

while (resultSet.next())
resultSet.getString(1l);

A. CpaboTtaeT C. be3 LIMIT/OFFSET
HUKYAa

B. OutOfMemory D. Hy*HO

autoCommit(false)
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BbibopKa AaHHbIX

* [To ymon4yaHuto, PgJDBC BbibUpaeT BCe CTPOKM
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BbibopKa AaHHbIX

* [To ymon4yaHuto, PgJDBC BbibUpaeT BCe CTPOKM

* 115 BbIOBOPKKU NO YACTAM, HYKHO BbI3BaTb
Statement.setFetchSizewn
connection.setAutoCommit(false)
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BbibopKa AaHHbIX

* [To ymon4yaHuto, PgJDBC BbibUpaeT BCe CTPOKM

* 115 BbIOBOPKKU NO YACTAM, HYKHO BbI3BaTb
Statement.setFetchSizewn
connection.setAutoCommit(false)

* [nobanbHasA HAaCTPOMKa —
defaultRowFetchSize (9.4.1202+)
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Baunsanue fetchSize Ha Bpems BbI6OpKHU

select int4, int4, int4, int4

= 8 6.48

o 6

()

=4

= 2.28

v, B l E =
10 100 1000 2000

fetchS|ze
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FetchSize — pobpo

BbiBoa No2:

e 1nA 3aWMTbl OT NepenosIHEHNA NaMATH
vKa3biBaem defaultRowFetchSize >= 100
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PostgreSQL BcTaBnaer

,DIJ'IFI BCTAaBKN HYXKHO NCMOJ/1Ib30BATb
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PostgreSQL BcTaBnaer

,D,J'IFI BCTAaBKN HYXKHO NCMOJ/1Ib30BATb
 INSERT() VALUES()
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PostgreSQL BcTaBnaer

,DIJ'IFI BCTAaBKN HYXKHO NCMOJ/1Ib30BATb

 INSERT() VALUES()
« INSERT() SELECT ?, ?, ?
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PostgreSQL BcTaBnaer

[1na BCTaBKU HYXXHO UCMNO/1b30BaTb

« INSERT() VALUES()

« INSERT() SELECT ?, ?, ?

« INSERT() VALUES() —> executeBatch
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PostgreSQL BcTaBnaer

[nAa BCTaBKM HYXKHO UCMONb30BaTh

« INSERT() VALUES()

« INSERT() SELECT ?, ?, ?

« INSERT() VALUES() —> executeBatch

« INSERT() VALUES(), (), () > executeBatch
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PostgreSQL BcTaBnaer

[1na BCTaBKU HYXXHO UCMNO/1b30BaTb

« INSERT() VALUES()

INSERT() SELECT ?, ?, ?

INSERT() VALUES() —> executeBatch

INSERT() VALUES(), (), () > executeBatch
* COPY
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Batch INSERT 3g0poBoro yenoBeka

PARSE S 1 as ...;
BIND/EXEC
BIND/EXEC
BIND/EXEC
BIND/EXEC
BIND/EXEC

DEALLOCATE
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TCP HaHOCUT OTBETHbIN yaap

JDBC 3aHATO oTNpaBKoOM
3anpocCoB, 1 OTBEThLI eLle
He YNTaNu

/
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TCP HaHOCUT OTBETHbIN yaap

JDBC 3aHATO oTNpaBKoOM
3anpocCoB, 1 OTBEThLI eLle
He YNTaNu

/

ba3a He moXXeT YnTaTb
3anpochl, T.K. 3aHATA
OTNPAaBKOW OTBETOB
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Batch INSERT B peanbHOCTM

PARSE S 1 as ...;
BIND/EXEC
BIND/EXEC
SYNC < flush & oxupaHue oTBeTa
BIND/EXEC
BIND/EXEC
SYNC < flush & oxupaHue oTBeTa
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TCP deadlock avoidance

* Pg)DBC pa3basnsaet batch onepaunmnm kKomaHaoM
SYNC
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TCP deadlock avoidance

* PgJDBC pa3sbasnsaet batch onepaunn KomaHgou
SYNC

* bonble SYNC'oB =2 meaneHHee pabortaer
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Y*Kacbl Hallero ropoaka

MeHsem 1 cTpoKy, 1 ckopocTb paboTbl batch insert
Bo3pacTaeTt B 10 pas:

https://github.com/pgjdbc/pgjdbc/pull/380

- static int QUERY FORCE_DESCRIBE_PORTAL
+ static int QUERY FORCE_DESCRIBE_PORTAL

128;
512;
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https://github.com/pgjdbc/pgjdbc/pull/380
https://github.com/pgjdbc/pgjdbc/pull/380

Y*Kacbl Hallero ropoaka

MeHsem 1 cTpoKy, 1 ckopocTb paboTbl batch insert
Bo3pacTaeTt B 10 pas:

https://github.com/pgjdbc/pgjdbc/pull/380

- static int QUERY_FORCE_DESCRIBE PORTAL = 128;
+ static int QUERY_FORCE_DESCRIBE_ PORTAL = 512;

// OKa3anocb, 3HadeHue 128 yxe 6bINO 3aHATO
static int QUERY DISALLOW BATCHING = 128;
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https://github.com/pgjdbc/pgjdbc/pull/380
https://github.com/pgjdbc/pgjdbc/pull/380

[loBepsan, HO 3amepAaun

* Java 1.8u40+
e Corei7 2.6Ghz

e Java microbenchmark harness

* PostgreSQL 9.5
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http://openjdk.java.net/projects/code-tools/jmh/
http://openjdk.java.net/projects/code-tools/jmh/
http://openjdk.java.net/projects/code-tools/jmh/
http://openjdk.java.net/projects/code-tools/jmh/

Tectnpyemble 3anpocsbl: INSERT

pgjdbc/ubenchmark/InsertBatch.java

insert into batch _perf test(a, b, c¢)
values (?, ?, ?)
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Tectnpyemble 3anpocsbl: INSERT

pgjdbc/ubenchmark/InsertBatch.java

insert into batch _perf test(a, b, c¢)
values (?, ?, ?)
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Tectnpyemble 3anpocsbl: INSERT

pgjdbc/ubenchmark/InsertBatch.java

insert into batch _perf_ test(a, b, ¢)

values (?, ), (? ), (?, P,
?), (2, 2, -), (7, °? ) (P 7y ?),
(?) ?J ?)) (?) ?) ) (? P)J "‘;
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Tectnpyemsble 3anpocbl: COPY

pgjdbc/ubenchmark/InsertBatch.java

COPY batch perf test FROM STDIN
1 sl 1

2 s2 2
3 s3 3
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TecTMpyemMble 3anpochl: PyYHble CTPYKTYpPbI

pgjdbc/ubenchmark/InsertBatch.java

insert into batch perf test
select * from
unnest('{"(1,s1,1)","(2,s2,2)",
"(3,s3,3)"}'::batch _perf test[])
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Hy*HO ncnonb3osaTtb batch, saw K.O.

int4, varchar, int4

. 150
2 128
9100
Q.
2 50
i a]
:-; , 16

0 - B

16 128 1024

Konnyectso BctaBaaembiX CTPOK
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COPY — 310 X0pouwo

= N

O !
o U~ U1 N U

€ BbicTpee, ms

16 1024

Konnyectso BctaBaaembiX CTPOK
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H Batch
B Struct
H Copy
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COPY — 310 X0pouwo

BCTaBka 1024 cCTpoOK

w 25
€20
()}
é’. 15 H Batch
S 10 i B Struct
0
5 I E Copy
0 1 - e e B
1 4 8 16 128

Pasmep nauyku B CTPOKaxX
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3aknrueHue

* PreparedStatement — Hawe Bcé
* EXPLAIN ANALYZE Hy*HO Aenatb 6 pa3
* +0 M OFFSET © no BKycy
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* Bragummnp CutHmnkos, @VladimirSitnikv

* UHKeHep no npoussoautenbHocTh B NetCracker
* 10 net onbiTa ¢ Java/SQL

* PglDBC committer
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@VladimirSitnikv

Bonpocbi?

Bnragnmup CUTHUKOB,

NetCracker PgConf 2016
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