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Obwume ob3opbl Pgll

http://sql-workbench.net/dbms comparison.html

HP document
https://habr.com/company/postgrespro/blog/353412/
Pycckasa noka Ha Pgll
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[Tapannennsm

[TlapannensHoe co3gaHne B-Tree nHOekcos
[TapannenbHbIM hash join

YckopeHue napannenbHoro seq scan
[TapannencHbin Append (UNION ALL)
[MapannenbHbin SELECT npu co3gannn MAT VIEW

OrpaHun4deHHas nonb3a napannenuama npu OLTP

https://postgrespro.ru/docs/postgresqgl/11/parallel-plans
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[TapannenbHbin CREATE INDEX

Pos)

B-Tree

Peter Geoghegan & Rushabh Lathia

malntenance work mem AENUTCA MeXxay
BOpKepamu

max parallel maintenance workers

#KonnyecTBO BOpKEPOB — aBTOMAaTUYECKOE
NMNMOO ALTER TABLE set parallel workers

Concurrently!



IapannenbHbin CREATE INDEX

PostgreSQL: Parallel CREATE INDEX

CYBERTEC

The PostgreSOL Database Comparny

seconds

660 sec.
(5 processes) 534 sec.

(5 processes -

4GE maintenance work_mem)
(5 processes

T ey 408 sec.

long checkpolnts, fatilespaces)

indexing int4

instead of 231 sec

numeric

L

e https://www.cybertec-postgresqgl.com/en/postgresql-
Posygres parallel-create-index-foffbetter-performance/
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[TapannenbHbin CREATE INDEX

CM. Takxe:

®https://postgrespro.ru/docs/postgresql/1l/sql-createindex

®https://www.depesz.com/2018/02/12/waiting-for-postgresql-11-support-
parallel-btree-index-builds/
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[TapannenbHbin HASH JOIN

SELECT count (*)
FROM items
JOIN orders ON items.”order” = orders.id

| parallel] Hash Join
parallel Seq Scan items
| parallel] Hash
[ parallel] Seq scan orders

Pos} 8



[TapannenbHbin HASH JOIN

Sec Scan orders
Par
Sec Scan orders Sec
Scan

Sec Scan orders items

v.10

v.11

Thomas Munro, EDB
https://write-skew.blogspot.com/2018/01/parallel-hash-for-postgresal.html
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[TapannenbHbin HASH JOIN

‘O Hash Parallel Hash
Single batch hash join

6x

5x

Speed-up

3x

)—-‘ 4 “
~ /

0 1 2 3 4 5 6 7 8

Thomas Munro, EDB

aitps://write-skew.blogspot.com/2018/01/parallel-hash-for-postgresgl.html
Pos}gres 10

Number of workers



https://write-skew.blogspot.com/2018/01/parallel-hash-for-postgresql.html
https://write-skew.blogspot.com/2018/01/parallel-hash-for-postgresql.html
https://write-skew.blogspot.com/2018/01/parallel-hash-for-postgresql.html
https://write-skew.blogspot.com/2018/01/parallel-hash-for-postgresql.html
https://write-skew.blogspot.com/2018/01/parallel-hash-for-postgresql.html
https://write-skew.blogspot.com/2018/01/parallel-hash-for-postgresql.html
https://write-skew.blogspot.com/2018/01/parallel-hash-for-postgresql.html
https://write-skew.blogspot.com/2018/01/parallel-hash-for-postgresql.html
https://write-skew.blogspot.com/2018/01/parallel-hash-for-postgresql.html

[TapannenbHbin APPEND

UNION ALL
Amit Khandekar
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JIT

JIT-utca (llvm):
BblpaXXeHusa BHYTPU 3anpoca

NapCuUHIr ANCKOBOTIO npeacraBJi€eHNA
3allnCH

W3it, jit above cost,

Jit inline above cost,

Jit optimize above cost

https://postgrespro.ru/docs/postgresal/11/jit
Pos 12



https://postgrespro.ru/docs/postgresql/11/jit

JIT

HyxeH clang-3.9 n llvm-3.9

./configure --enable-1llvm

SET jit TO on;

EXPLAIN
JIT:

Functions: 3

Options: Inlining true, Optimization true, Expressions true,
Deforming true

Timing: Generation 0.668 ms, Inlining 0.192 ms, Optimization
26.736 ms, Emission 14.394 ms, Total 41.990 ms

o] PROFESSIONAL
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J IT TPCH SF10,;Q1; 10 mins ; c5.4xlarge

Query count % Timing (seconds), 99% percentile
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PostgreSQL 9.6 PostgreSQL 10 PostgreSQL 11, JIT

https://www.citusdata.com/blog/2018/09/11/postagresql-11-just-in-time/

o] PROFESSIONAL
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CeKkuymoHnpoBaHue

% Boibop naptuumnm npmn JOIN (Ashutosh Bapat)

® Cross-partition update (Amit Khandekar)

® Hash partitioning (Amul Sul)

@® Constraint exclusion on partitioned tables (Ashutosh Bapat)

% Local indexes for partitioned table (Alvaro Herrera, Maksim
Milyutin)

Pos} 15



Bcakoe-pa3Hoe
[Tlpouenypsl
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Bcakoe-pa3Hoe

[Tlpouenypsl
[lonb3a He TonbKo Angd NporpamMmMuUCTOB:

MoxxHo paboTtaTtb ¢ 60MNbLLMMKU AAHHbIMM

3 XpaHMMbIX NpoLeayp, Menb4a
TpaH3aKkLum
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Bcakoe-pa3Hoe

Include-nHagekcobl
CREATE INDEX ..ON .. () INCLUDE (flds)

https://habr.com/company/postgrespro/blog/353126/

(AHacTacus JlybeHHUKoBA)
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Bcakoe-pa3Hoe

CREATE TRANSFORM gna JSON(b)
PL/P{erl,ython}

(AHTOH bbIkoB, Hukuta nyxos 1 gp.)
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Bcakoe-pa3Hoe

bbicTpoe gobaBneHmne KOMoHKU C

HeHynebIM aedonTom
ALTER TABLE .. ADD Col DEFAULT ....

nedonTHOe 3Ha4YeHne XpaHUTCA B CUCTEMHOM
Katanore, a He BCTaBnsAeTcsa pusandecku

Pos} 20



SQL/JSON (He BoLLMO)
anemMmeHT ctaHgapTa SOL/2016

4.46 JSON data handling in SQL. . ... ... 174
4.46.1  INWOAUCHOIL. . . o\ ottt et et et et et et e e e e e e e e e e e e e 174
4462  Implied JSON datamodel. .. ... ... . e 175
4463  SQLASON data model. . ... ..o . e e 176
4464  SQL/ASON funclions. . . ... 177
4465 Overview of SQIL/JSON path language. . ... ... . . 178
5 Lexical elements. . ... ... it ittt itteteetenanansaeanssananeanannnnns 181
5.1 <SQL terminal character=. . ... ... ... 181
5.2 <token> and <SeParalor=. . . . .. ... e e e e e e e 185
viii Foundation (SQL/Foundation) @ISO/EC 2016 — All rights reserved

o] PROFESSIONAL
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https://github.com/postgrespro/jsquery

SQL/JSON (He BoLLMO)

onemeHT ctaHpgapta SQL/2016
O.baptyHosB, H.[nyxos.

Onepauun ¢ JISON (yBbl, 6€3 TUNOB
json, jsonb B cTaHOapTe)

[Toka ecTb JSQuery

https://qithub.com/postgrespro/isquery

Pos} 22


https://github.com/postgrespro/jsquery

MERGE (He BoLwisno)

anemeHT ctaHgapta SQL/2003

MERGE INTO table USING subquery
WHEN MATCHED THEN UPDATE ...
WHEN NOT MATCHED THEN INSERT ..

Pa3pabotumk Simon Riggs

C9.5ecTb
INSERT ON CONFLICT UPDATE

. Cwm. https://habr.com/company/postgrespro/blog/412605/
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MERGE (He BoLwisno)

B otnunuune ot INSERT..UPDATE,
He TpebyeTtca UNIQUE INDEX,
eCcTb subquery

opyrasa peanmsauus

bonblue BNnoKMpoBOK

Cwm. https://habr.com/company/postgrespro/blog/412605/
N CCbINTKM Tam ”
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HoBble napannenbHble arperarhil
(He BoLUMO)
string_agg, array_agg

David Rowley
npobrnema B COPTUPOBKE

https://commitfest.postgresal.orqg/18/1468/
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Han 4yem naet paborta B Postgres Pro

ObobuieHHasa komnpeccusa WAL

[MpeaBbivncneHue stable pyHkunm

https://postgrespro.ru/list/id/ba261b9fc25dea4069d8ba9a8fcadf35@
postgrespro.ru

YCcKOpeHUe nornyeckoun pennukaymm
JNNornyeckaga pennukauuna gna 2PC
Kactomusunpyemble compression methods

Ontnmunsauum JOIN
®https://commitfest.postqgresagl.org/19/1712/

[mobanbHble (YHUKarbHbIE) MHOEKCHI
BCTpOEHHbLIN Nyn KOHHEKTOB

o] PROFESSIONAL
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Me'mnyl-lapom-l'as‘l kog-lcbé‘pe'l-muﬂ 'n_q ,'Po's-tg_reSQL

- PgConf. Russia 2019 ', .
.4-6 cbeBpan;l |
https://pgconf.ru/
.
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Cnacmbo 3a BHUmMaHume!

Pycckasa gokymeHTauusa Ha Pgll
Bonpockl: iInfo@postgrespro.ru
BakaHcun: jobs@postgrespro.ru
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