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ol PROFESSIONAL

Posf{gres Kak BblOpaTb npaBunbHyo CYB[?

Yero oobI4yHO XoTdaT oT CYB[?

* QYHKUMOHANbHOCTb, NPON3BOANTESNIbHOCTb
* [locTynHOCTL (NMUUEH3MS, LeHa)

* CobcTBEHHAA U NokanbHasi 3KkcnepTusa

* COBMECTUMOCTb C MPUBbLIYHOW Cpeaon

* Hannuue texnogaepKku

U yacTo 3abbiBaloT npo:
* [MOKOCTb, pacLUMPSIEMOCTb
* [lonroBe4YHOCTb, Hann4ne NpeanochbIfiok Anst yCToM4YMBOro pasBuTuUS



ol PROFESSIONAL

Pos{gres [Toyemy BbIOMparoT Postgres

JTO YHUBepcanbHasa CYb[
* Ha ctapTte nogonag€et ans nodoro npoekrta
* MoxHo paboTtatb ¢ Open Source, MOXHO NOYy4YNTb KOMMepYeckyto T,
MOXXHO paboTaTtb C MPOM3BOAHLIM KOMMEPYECKUM NPOOYKTOM
* bnarogapsi rMOGKOCTN CMOXET adanTUPOBaTbLCS K POCTY BaLLEro NnpoekTa.

1o CYB[, nmerowan Hanboree YeTkue npennocChbINKn

ANA YCTOU4YMNBOro pa3BuUTUSA

* YcTON4YMBOCTL ObecnevunBaeTca CTPYKTypomn coobLlecTsa: banaHcom
mexay mupom Open Source U MHTepecamu KOMMNaHMn-y4aCTHUKOB
coobLlecTBa.
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Michael Stonebreaker
Turing Award, 2015
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PGDG 1997 Vb
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1997-04-03
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Pogga)?%eog What is PostgreSQL

PostgreSQL — The world“s most advanced
open source object-relational database.

Extensible — data types, operators,
functions, access methods (indexes).

ANSI SQL (1992, 1999, 2003, 2008, 2011, 2016),
NoSQL (key-value, JSON, JSONB)

Developed and supported by independent international
community (users, developers, companies)
Pronunciation: post-gress-Q-L, post-gres, pgsql

Web: http://www.postgresqgl.org, ( BSD, MIT) - like



http://www.postgresql.org/docs/current/static/features.html
http://www.postgresql.org/
http://www.postgresql.org/about/licence/
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Pos{gres ATanbl pa3sutus PostgreSQL

1996 — CTtabunusaumna paboThbl

1997 (6.1) — VHTepHaunoHanusauyma +World

2005 (8) — lNopnepxka Windows +Window users
2010 (9) — BcTpoeHHada pennmkauua +Enterprise users
2014 (9.4) — jsonb +NoSQL users
2016 (9.6) — Parallel Query +OLAP users
2017 (10) — Logical Replication, Declarative Partitioning
2018 (11) — JIT

2019 (12) — Pluggable storage, Jsonpath (SQL/JSON)
2022 (15) — JSON_TABLE,...(SQL/JSON), MERGE
2023 (16) — Pluggable TOAST, Fast Jsonb



). PostgreSQL: OLTP, MPP, OLAP, CLOUD, GIS,
Posygres STREAM, TIMESERIES, GPU, BLOCKCHAIN

P> TruC ali
P> TelegraphCQ > vaiSOQ > ZIFSICJSQ P> PipelineDB
P ParAccel » P> RedShift P> Aurora
Amazon PostgreSQL
P> Bizgres \> P> Greenplum » P> Greenplum
> l]:EurjltEirprlse Postgres P CitusDB —» P> CitusDB — »-P MS
. P> EnterpriseDB P Vitesse DB CitusDB
> gﬁezza P Vertica P> Yahoo! Everest P> TimescaleDB
P> Aster Data P> AgensGraph
Terradata P> Postgres-XC ————» P> Postgres-X2
P> HadoopDB —» P> Hadapt P> Postgres Pro P Credereum
P> PowerGres P> Enterprise
“ SRA P> Postgres-XL P> 2ndQPostgres
| | | | | | | | | | | | | | | | | >
2002 2004 2006 2008 2010 2012 2014 2016 2017 2018
7.3 8.0 9.0 9.4 9.6 10 11

P> Commercial MS P> Open Source R jsonb PQ LR,P JIT



Pogza)?%eog PostgreSQL users

EAHHan 3AEKTPOHHaA
CLOUDS AVITO@@ hho © &P rorosan mouana

ECMJTIATHBIE OB BABJTEHHUA

a2 AgileView

J el
asurion

ur passion is your paace of mind™ SONY ONLINE

ﬂHﬂe KC O6ﬂa ENTERTAINMENT BreastCare tripadvisor*
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Posygres Ncnonb3ytot NocTtrpec

MNPABWUTENBLCTBO
MOCKOBCKOW OBJTACTI

()| QrkpeiTne e BPBAHK
jindex @ bank @

Bceraa paaom

xS iy

ﬂ@-‘ sicpenmecce POCT@NGKOM  TA3VH®OPMCEPENC —~ POCHE®TH

(MA'-""'J‘. POCATOM S BTG M

baHK MOGKBb!




Pogga)?%eog nOp,p,ep)KI/IBaIOT Postgres

ZABBIX @ )
Q ) @ArcGIs @ osrisine
- 20C ber_cutalt & X HONOr
@ . linux ++++Gb|ec|u "
% .e. Atlassian [N @0 @ :x. - I
L i"; Kop, 6e3orracHoOCTU

e Confluence ¢ JIR/A INTERTRUST

NAUMEN ."’,

é : \\/ 4
A= O RO St
Drupal DUPMA “1C FN OPEN TEXT

% The Content Experts™ EMC NETWORKER /
“ Ve

OTRS By DIASOFT T FI-E)/CAD
. M Docsvision BEAPC

M=yT1

1 & r‘fﬂftwcrc —
%)ega P =TE3WwvIC @pentaho

,m NIXTGI

re,mann.qam.-:ncre.u ’t.- EEEEEEEEEEEEEEEEEEEEEEEEEE ASTR‘_\ |_|NUX Alf
HMHHOBaL . a
L GridGain ﬁc A& FE ISR




ol PROFESSIONAL

Posggres PostgreSQL Universal Database

* Any project could start with PostgreSQL

* PostgreSQL is a reliable and stable database with rich functionality
and long history

e PostgreSQL has liberal BSD license, cross platform ( ~30)
* Developed by international community, no vendor lock

* PostgreSQL is EXTENSIBLE! It allow database to support:

* New workloads

* New functionality

* New environment

* Often without restarting a server, no need core programmer.



pog’zg;isg“g Pacwunpsemoctb PostgreSQL

JIeXKUT B OCHOBE apXUTeKTYPhI

“It is imperative that a user be able to construct new access methods to provide efficient
access to instances of nontraditional base types”

Michael Stonebraker, Jeff Anton, Michael Hirohama.
Extendability in POSTGRES , IEEE Data Eng. Bull. 10 (2) pp.16-23, 1987

B03MOXHOCTH [Jis1 paCILIUpeHNs

DYHKIMY, TUTBI JaHHBIX, OIePaTOpPhI

A3wiku (sql, pl/pgsal, pl/perl, pl/python, pl/tcl, pl/R, pl/java, ...,pl/v8)

NupnekcHbi goctyn (Btree, Hash, GiST, GIN, SP-GiST, BRIN, BLOOM)

Foreign Data Wrappers (ripaktTuuecku Ko BceM cy6,1), www_fdw needs developer !



OOOOOOOOOOOO

Pos}gres

Extensibility makes
PostgreSQL Universal Database !
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Pos{gres Web n Postgres: 1996-2019

e 1996: Start using Postgres on Web, no 8-bit support — introduced locale

* 1999: World“s top-5 portal. We start with PostgreSQL 6.5.?
* Requirements: on the hardware ~ my smartphone to support > 1 min. users/day
 Denormalize, use arrays -> slow -> discover GIST - improve GIST - intarray
* Need FTS, made tsearch using intarray and GIST indexes
* Need fast search on hierarchical data — Itree — GIST indexes

* Need flexible schema — hstore — GIST index

* Need faster FTS — GIN index for tsearch, hstore

* Need misprint search — pg_trgm — GIST/GIN indexes

 Compete to NoSQL - better/binary json - jsonb — GIN index

* Need faster FTS — RUM access methods

« Standardize NoSQL — JSONPATH in PG12 !



ol PROFESSIONAL

Posygres Relational databases dominate

Document stores 8.7%

Graph DBMS 1.5%

Wide column stores 3.3% \
Time Series DBMS 0.5%

Key-value stores 4.9%
Native XML DBMS 0.3%
RDF stores 0.4%

Search engines 4.7%

Relational DBMS 75%

© 2019, DB-Engines.com



Ranking scores %

ol PROFESSIONAL

Posf{gres Open source vs commercial DBMS

70 % Gartner 2018:
«K 2022 rogy 70% HOBbIX NpUNoXeHnin byayTt ncnonb3osats OSDBMS,
50% cyLecTByOLWNX cnuctem byayt murpuposarb Ha OSDBMS.»

65 %

60 %

55%

50% -®- Commercial License
=~ Open Source License
45 %
40 %
35%
30%
2013 2014 2015 2016 2017 2018 2019

© 2019, DB-Engines.com



Pogza’?é% DBMS of the Year (2018): PostgreSQL

Previous winners of the DB-Engines DBMS of the Year Award:

PostgreSQL 2017
Microsoft SQL Server 2016
Oracle 2015
MongoDB 2014

351 systems in ranking, August 2019

Rank Score

Aug Ju  Aug DBMS Database Model Aug Jul  Aug

2019 2019 2018 2019 2019 2018

1. 1. 1. Oracle Relational, Multi-model 1339.48 +18.22 +27.45

2. 2 2. MySQL Relational, Multi-model 1253.68 +24.16 +46.87

3. 3 3. Microsoft SQL Server Relational, Multi-model [ 1093.18 +2.35 +20.53

4, 4 4.  PostgreSQL Relational, Multi-model [ 481.33 -1.94 +63.83

5. 5 5. MongoDB Document 404.57 -5.36 +53.59

6. 6 6. IBM Db2 Relational, Multi-model (g 172,95 -1.19 -8.89

7. 7 # 8. Elasticsearch Search engine, Multi-model @ 149.08 +0.27 +10.97

8. 8 J 7. Redis Key-value, Multi-model g 144.08 -0.18 +5.51

9. 9 9. Microsoft Access Relational 135.33 -1.98 +6.24

10. 10 10. Cassandra Wide column 125.21 -1.80 +5.63

11. 11 11.  SQLite Relational 122.72 -1.91 +8.99



Postgres breathed a second life
into relational databases

* Postgres innovation - the first relational database with NoSQL support
* NoSQL Postgres attracts the NoSQL users
* JSON became a part of SQL Standard 2016

Relative Growth

Posggres

= Pg == MySQL == Oracle == MS SQL

JSONB

db-engines.com/en/ranking



Pogzgres Hacker News Hiring Trends - 2022
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Pos{gres  Stack Overflow Developer Survey 2021

Loved vs. Dreaded

Loved vs. Dreaded 72,517 responses

. PostgreSQL 17.99%
Redis

PostgreSQL MongoDB 17.86%

MongoDB Redis | 12.58%

B
§

Elasticsearch Elasticsearch | 10.52%

Firebase

mysoL [ o.76%

DynamoDB R
Firebase | 8.09%
MariaDB
SQLite | 7.74%
SQLite

Microsoft SQL Server Cassandra | 514%

MySQL DynamoDB | 5.03%
Microsoft SQL

- | 311%

Cassandra

Couchbase
MariaDB [ 2.93%

Oracle _
Oracle | 2.8%

IBM DB2

Couchbase || 1.88%

(=]
a
(=]

breaded IBMDB2 | 0.57%

=
[=]
<
@
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Pogzgres PostgreSQL in Russia is #1




Pog2
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gres

PostgreSQL > Oracle in Russia

BakaHcum (hh.ru)

4000

3000

2000

1000

0

= PostgreSQL = Oracle

Vl

J/\

1/2010 1/2012

1/2014

M/YYYY

1/2016

1/2018
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Posygres PostgreSQL > Oracle in Russia

1.25 = PostgreSQL/Oracle

0.75
0.5
0.25

0

1/2010 1/2012 1/2014 1/2016 1/2018
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Pos{gres Poccuinckoe coooLwecTBo

 Camoe OopraHn3oBaHHOE — HECKOJ1bKO TbICAY YeJ10BEK

* Mutans! npu noanepX K1 KPYnHbIX KOMMNaHUN

e KpynHeuiune B MUpe KOHepeHLUmMn no nocTrpecy:
* PGConf.ru 2020 3-5 dpeBpanga, MI'Y (1000+ y4yaCcTHMKOB)

e CeKkunmn 1 KBapPTUPHUKN Ha KPYMHENLLNX KOHJIEPEHLMAX
* Highload++, RIT, Codefest, Stachka, TechTrain

* YyacTByeM B MeXaAyHapoaHbIX KOHJ)epeHUMAX
« PGConf.EU, PGCon.org

* [lokymeHTaumsa Ha PycCKOM sA3blKe: https://postgrespro.ru/docs

e [1podeccmnoHanbHasa Ceptudukaumna ot Postgres Professional




[podeccnoHanbHas
cepTudpukayms
PostgreSQL

MIPOGECCUOHAIT SKCMEPT
O O O

DBA1-10 DBA2-10, DBA3-10, QPT-10 PRACTICE-10
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Posgares  yye6HUKM 1 nexkumm no PostgreSQL

* https://postgrespro.ru/education/books - cBoboaHas
NMUeH3na - yutarotca Ha BMuK MTY, BLU3

T A WL / / B. A. HoBukoB, PUStgreSQL 14
N o U L y Z E. A. Topwkosa, H. I Tpaceesa
PostgreSQL W\ 2 e H3HY/TPH

OcHoBbI A3blka SAL NG B ] UCHUBE\% LEAXHHH[LT)?FMM

BTOPOE U3faHne

.

M. JlysaHos, E. Poros, W. Jléewuun

200N

A
;
//j

N
-
Ny
7/

ane
Vi = ™ \ \\ mé!nn Pos{gresPro
A/ TTTRINNRR NN


https://postgrespro.ru/education/books

Poggai%"“g YyebHble Kypcbl no PostgreSQL

* Kypcbl ana agmunuctpatopos PostgreSQL DBA{1,2,3}
* Kypc ana paspabotumnkos npunoxkeHmun DEV1,2, QPT
* Kypc ana paspabotunkos CYB/l «Hacking PostgreSQL»

* Bce matepuanbl cBOHOAHO AOCTYMHbI Ha
https://postgrespro.ru/education/courses


https://postgrespro.ru/education/courses
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Pos}gres

* ObLaemcs
Tenerpam @pgsql (7756)

@e .l il = 97% [ 17:38

pgsql — PostgreSQL x .
7756 members, 4238 online i

Pinned Message
FAQ: https://wiki.

" e

Tak 3aechb Xe CCblIKa He
parent_id -> id, a id->id
BeccMbicCneHHbIn Kop,

@«P
" Aleksandr P
J[,06pbiii Bedep. NoaACcKaXkuTe
no<anymcTta, Npyu o6HOBNEHUU

postgreSQL BHYTpW Bepcum
(12.5->12.8) Hy>XHO N1 Ha

KnacTep AenaTb pg_upgrade ?
16:02
| Andrew Bille i
|
() 5

Aleksandr P

Andrew Bille

HeT

npaBMAbHO 1M A NMOHAN,
HY>XHO MNMPOCTO YCTaHOBUTb
HOBYIO BEPCUIO U Cpasy
MOXHO 3anycKaTb Ha ctTapoM
knacTtepe ? 16:03

T

Andrew Bille

< &) ] <

Poccunckoe coooLecTtBo

FB rpynna «PostgreSQL B Poccum» (41XX)

iall il 0.00K/s @ $92% @)1 13:08

Beeline|Drimsim

m.facebook.com/groups/240264

@ PostgresaL s Poccuu
Public group

3aecb Mbl 6yieM 06MeHMBaTbCA MHdOPMaLMeit o mocTrpece.
A3bIK OGLUEHNS - PYCCKUIA.

Co6upaeM pyccKon3blYHble pecypebl 0 MocTrpece 34ech:
https://wiki.postgresql.org/wiki/Russian

PostgreSQL - Postgres

Moderate Group >
Admin Activity >
Add Members >
2,794 Members >
473 Photos >
Events >
8 Files >
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Pos}gres Poccuiickmne pa3paboTumnku

PG 12 release: 60 u3 400 KOHTpUOLIOTOPORB

PostgreSQL CORE PostgreSQL CORE
* Locale support

* PostgreSQL extendability:
* MVCC GiST, GIN, SP-GiST, Bloom
o Full Text Search (FTS)
WAL NoSQL (hstore, jsonb,SQL/JSON)
* Subselects Indexed regexp search
Custom AM & Generic WAL

* Vacuum

e T . Tsolati Extensions:
ransactions Isolation Intarray, pg_trgm, ltree,hstore,

* Triggers plantuner, rum, jsquery, q3c,
pgsphere ...




Poggai?seog Professional Postgres

* Academic Postgres (x10)

 Community Postgres95 (<400)

* PostgreSQL V6
Community develops for Community

* 200X — First Postgres-centric companies
(GreatBridge, 2ndQuadrant, EDB...)

+Full-time developers for Community

* First enterprise forks



OOOOOOOOOOOO

Pos}gres Professional Postgres

e 2010 — Enterprise customers
New features for Enterprises
* 2015 — Majority of major developers were hired
by PG-companies (+Citus Data, +Postgres Professional)
* Now the companies drive the development
 Community: test, approve
* Postgres became Enterprise ready (More forks)
* Postgres became Professional
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Pos{gres Professional Postgres

LOOP:

e bonbLIMe KoMnaHuM UCNob3YIOT NOCTrPec, TPebyT
A0MOSTHUTENbHY DYHKLUMOHA/IbHOCTb

* PG-koMmnaHun obecneymsaloT nNoanepPXky u paspaboTky,
TeCcTupoBaHne B paMmkax CBOUX (POPKOB

* Co BpeMeHeM 311 (hmyn BO3BpaLlaloTCcs B COOOLLIECTBO
(TPygHbIN Npouecc !)

* Co00LLEeCcTBO 3aHMMaeTCs NoaaepKKon Koaa
GOTO LOOP;




OOOOOOOOOOOO

Pos)gres  Mpumep: Postgres Pro Enterprise

* 64-bit XID (community?)

* Multi Master cluster (community?)

* Incremental backup (opensource)

* Advanced partitioning (opensource)

* Threaded Postgres (community?)

e Sharding (in development)

* Built-in pooler (PG1?)

 SQL/JSON (PG12, PG15)

* Pluggable TOAST, Jsonb on steroids (PG16)
* Check https://github.com/postgrespro



PoggSF%éE Bbi30Bbl

e KpynHble NPOEKTbI — COBMECTHas paboTta KoMnaHnm-
pPa3paboTUMKOB (pacnpeneneHHbi NOCTrpec)

e TpaHchopmauma coobLyecTsa, COXpaHUTb
feleHTpansauuto

e [laBnieHne co CTOPOHbI 06/1aKoB

* [IpodoeccnoHanin3m coobliecTsa — npodeccruoHasibHas
ceptTudukauma (obuime ctaHgapTbl 1 TpeboBaHUA)
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Pos{gres PostgreSQL Future

* More storages

* Better NoSQL

* VVectorize operations

* Distributed Postgres (LuapauHr n3 Kopookin)
* Adaptive Postgres

* Cloud support

* Blockchain support
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