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o] PROFESSIONAL Relational model
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ol PROFESSIONAL

Pos{gres ATanbl pa3sutus PostgreSQL

1996 — Crtabunusauua paboThbl

1997 (6.1) — VHTepHaunoHanusayma +World

2005 (8) — lNMoanepxka Windows +Window users
2010 (9) — BcTpoeHHada pennukauma +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/zheap, SQL/JSON



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

P> TruC ol
P> TelegraphCQ > vaiSOQ > ZIFSICJEQ P> PipelineDB
P ParAccel » P> RedShift P> Aurora
Amazon PostgreSQL
P> Bizgres \> P> Greenplum » P> Greenplum
> l]:Eurjltgirprlse 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 2ndOPostgres
| | | | | | | | | | | | | | | | | >
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
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Posygres Ncnonb3ytoT ocTtrpec
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ol PROFESSIONAL

Pos}{gres I'Io,q,qep)KM BatoT Postgres
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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

* 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

B03MOXXHOCTH [Jis1 paCIlIUpeHMs

D YHKLUU, TUIILI JaHHbBIX, OTlepaTopbl

Aswikm (sql, pl/pgsql, pl/perl, pl/python, pl/tcl, pl/R, pl/java, ...,pl/v8)
NunekcHbid noctyn (Btree, Hash, GiST, GIN, SP-GiST, BRIN, BLOOM)
Foreign Data Wrappers (rpakTuyecku Ko BceM Cy0/1)



ol PROFESSIONAL

Pos{gres Web n Postgres: 1996-2018

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

e 1999: World“s top-5 portal. We start with PostgreSQL 6.5.?

* Requirement: on the hardware ~ my smartphone to support > 1 min. users/day
* Quickly run out of resources

* Denormalize, use arrays -> slow -> discover GIST - improve GIST - intarray with
indexes

* 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 NOoSQL - better/binary json - jsonb — GIN index

* Need faster FTS — RUM access methods



OOOOOOOOOOOO

Pos}gres

Extensibility makes
PostgreSQL Universal Database !



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 NpUNoXeHnn byayt ncnosb3osatb OSDBMS,
50% cyLiecTByOLWNX cnctem 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
MongoDB 2013

343 systems in ranking, February 2019

Rank Score

Feb Jan Feb DBMS Database Model Feb Jan Feb

2019 2019 2018 2019 2019 2018

1. 1. 1. Oracle Relational DBMS 1264.02 -4.82 -39.26

2. 2. 2. MySQL 2 Relational DBMS 1167.29 +13.02 -85.18

3. 3. 3. Microsoft SQL Server Relational DBMS 1040.05 -0.21 -81.98

4, 4. 4. PostgreSQL Relational DBMS 473.56 +7.45 +85.18

5. 5. 5. MongoDB Document store 395.09 +7.91 +58.67

6. 6. 6. IBM Db2 Relational DBMS 179.42 -0.43 -10.55

7. 7. 4 8. Redis Key-value store 149.45 +0.43 +22.43

8. 8. #9. Elasticsearch Search engine 145.25 +1.81 +19.93

9. 9. 7. Microsoft Access Relational DBMS 144,02 +2.41 +13.95

10. 10. A 11. SQLite Relational DBMS 126.17 -0.63 +8.89



Pogga)ii%eog PocT nonynsipHocTtu PostgreSQL

Relative Growth
150 = Pg—==MySQL = Oracle ==MS SQL
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Posygres Hacker News Hiring Trends

January 2019 Hacker News Hiring Trends - Ligduve vivuu.

ads via Carbon

Top £ j or compare MySQL Postgresql Oracle SQL Server Compare

15
12.5
10

7.5

Percentage of posts

2.5

0
Aprl11AugliNovl1Marl2junl2Sepl2Decl2Marl3junl3Sepl3Decl3Marl4junl4Sepl4Decl4Marl5junl5Sepl5Decl15Marl6junl6Sepl6Decl6Marl7junl?7 Sepl7Decl17Marl8junl18Sepl8Decl8

Postgresql - MySQL Oracle SQL Server
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Pos{gres Stack Overflow developer survey 2018
MOST USED MOST LOVED

Databases Most Loved, Dreaded, and Wanted Databases

oved Dreaded Wanted

All Respondents Professional Developers

MySQL 58.6% Redis 64.5%

SQL Server  41.6% PostgreSQL  62.0%
PostgreSQL  33.3% Elasticsearch  59.9%
MongoDB  26.4% Amazon RDS/Aurora  58.8%
SQLite  19.7% Microsoft Azure (Tables, 56.7%

CosmosDB, SQL, etc)

Redis  18.5% Google Cloud Storage  56.5%

Elasticsearch  14.4% MongoDB  55.1%

MariaDB  13.5% MariaDB  53.3%

Oracle  11.1% Google BigQuery  52.4%

SQL Server 51.6%
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Pos{gres PostgreSQL in Russia is #1

0%
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gres

PostgreSQL > Oracle in Russia
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Posygres PostgreSQL > Oracle in Russia

1.25 = PostgreSQL/Oracle
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0.5
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1/2010 1/2012 1/2014 1/2016 1/2018



Pogza’ii*é’% Poccuiickoe coo6LecTBo

* CamMoe opraHM3oBaHHOE — HECKOJ/1bKO TbICAY Yesi0BeK
* Mutans! npu noanepX K1 KPYnHbIX KOMMaHUN
* KpynHeuniune B MUpe KOHMepeHLnn No NOCTrPpecy:
 netom PGDay.ru B CaHkT-lleTepbypre
 3umonm PGConf.ru B Mockse
e CeKunmn n KBapTUPHUKU Ha KPYMHENLLMX KOHJOEPEHLMAX
* Highload++, RIT, Codefest, Stachka
* YyacTByeM B MeXAyHapoaHbIX KOHJepeHLnax
« PGConf.EU, PGCon.org

e CBo60aHbIe Kypcbl DBA{1,2,3}, DEV, «Hacking Postgres»,
[MpodpeccnoHanbHaa Ceptudomkaunsa ot Postgres Professional




Pogzai%éﬁ Poccuiickue pa3paGoTUmKm

Baaum MuxeeB, KpacHosipck (PostgreSQL CORE MEMBER)

PostgreSQL CORE

* MVCC

* WAL

* Subselects

* Vacuum

* Transactions Isolation
* Triggers




Posdgras

Speakers PGCon, PGConf: 20+ talks
GSoC mentors

PostgreSQL committers (2)
Conference organizers

50+ years of PostgreSQL experience: development, consulting & audit

Poccuickme paspadboTumku

PostgreSQL CORE

Locale support

PostgreSQL extendability:

GiST, GIN, SP-GiST, Bloom

Full Text Search (FTS)

NoSQL (hstore, jsonb,SQL/JSON)
Indexed regexp searchz

Custom AM & Generic WAL
VODKA access method (WIP)

Extensions:

Intarray, pg_trgm, ltree,hstore,
plantuner, rum, jsquery, q3c,
pgsphere ...

Novartis, Raining Data, Heroku, Engine Yard, WarGaming, Rambler, Avito, 1c




4 Pluggable Table engines
J o XTM, SQL for non-atomic ODKA
Posy,gres ’
- parallel exec, FDW pushdown RUM
= Create AM__gGeneric WAL
2 2 Logical decoding RLS, Upsert
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Pogzgres YyebHUKMN 1 nekummn no PostgreSQL

* https://postgrespro.ru/education/books - ceBoboaHas
NNLEH3UA

| PostgreSQL

E. N. Mapryson

OCHOBLI TEXHONOMMA
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https://postgrespro.ru/education/books
https://postgrespro.ru/education/books

ol PROFESSIONAL

Pos{gres
YuebHbie Kypcbl KomnaHuu no PostgreSQL

* Kypcbl ana agmunuctpatopos PostgreSQL DBA{1,2,3}
* Kypc ana paspabotumnkos npunoxeHnn DEV{1,2}
* CeptndmnKkauma cneunanmnctos PostgreSQL

* Bupeonekuunmn kKypca ana paspaborunkos CYB/ «Hacking
PostgreSQL» AOCTYNHbI Ha canTe KOMMNaHUY
https://postgrespro.ru/education/courses


https://postgrespro.ru/education/courses
https://postgrespro.ru/education/courses

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



ol PROFESSIONAL

Pos{gres Professional Postgres

LOOP:

e bonblUne KoMNaHUM NCNOoMb3YHOT MOCTIPEC, TPEOYIOT
NOMOSTHUTENTIbHYH OYHKLIMOHAIbHOCTb

* PG-koMmnaHunn obecneumBatoT NOAAEPKKY U Pa3paboTky,
TeCTUpoBaHMe B paMKax CBOMX pOPKOB

* Co BpeMeHeM 3Tu (pryn Bo3BpaLLaldTCA B COOOLLIECTBO
(TPyaHbIN Npolecc !)

e Co06L1ecTBO 3aHUMaeTCs nogaepXKkon koga
GOTO LOOP;




ol PROFESSIONAL

Posgagres  Mpumep: Postgres Pro Enterprise

* 64-bit XID (community?)

* Multi Master cluster (community?)

e Compression

* Incremental backup (opensource)

* Advanced partitioning (opensource)
* Threaded Postgres (community?)

* Sharding (in development)

* Built-in pooler (PG12 ?)

e Snhapfs

* SQL/JSON (PG12 ?)



Posdgras

* More storages

* Better NoSQL

* Vectorize operations
* Blockchain support
* Adaptive Postgres

* Cloud support

PostgreSQL Future
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Oleg Bartunov, major PostgreSQL contributor
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o] PROFESSIONAL

Posggres

P e
Michael Stonebreaker
Turing Award, 2015

C0DD 1969,1970

Relational model
1974-1975
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Postqres
1993 V4.2

INteractive Graphic "R]Etriev ’

10852199

""""" 1994 V5

Postgresd5
sQL

PGDG 1997 V6

@ =

1997-04-03
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o] PROFESSIONAL

Posygres ATanbl pa3Butusa PostgreSQL

1996 — Ctabunusauyms paboTbl

1997 (6.1) — VHTepHaunoHannsauusa +World

2005 (8) — Mopaepxka Windows +Window users
2010 (9) — BcTtpoeHHaa pennukauna +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/zheap, SQL/JSON



). PostgreSQL: OLTP, MPP, OLAP, CLOUD, GIS,
Pos{gres STREAM, TIMESERIES, GPU, BLOCKCHAIN

P> TelegraphCQ —————» > PTEESS‘B 4 T_I'UCQ P> PipelineDB
P> ParAccel clsco » P> RedShift P> Aurora
Amazon PostgreSQL

P Bizgres ——» P Greenplum

P> Enterprise Postgres
Fujtsu

» P Greenplum
P CitusDB ——» P> CitusDB ——»P> MS

) P> EnterpriseDB P Vitesse DB CitusDB
> ggezza P Vertica P> Yahoo! Everest P> TimescaleDB
P> Aster Data P AgensGraph
Terradata > Postgres-XC ——» P Postgres-X2
> p G P> HadoopDB — P> Hadapt P> Postgres ir% P> Credereum
owerGres nterprise
“ SRA P> Postgres-XL P> 2ndQPostgres

f f f f f f f f f f f f f f f f f P>
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



Pogzgres PostgreSQL users
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Posygres Mcnonb3ytot MNMocTtrpec
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Posygres NoppepxuBatot Postgres
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o] PROFESSIONAL

Posygres PostgreSQL Universal Database

» Any project could start with PostgreSQL

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



Pos}gres Pacwupsaemoctb PostgreSQL

JIe)KUT B OCHOBE apXUTEKTYpPhI

“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
Bo3moxxHocTH AJId paCIIrpeHua
@DYHKLIMHY, TUIBI JaHHBIX, ONEePaTOpPkI

SA3wiku (sql, pl/pgsql, pl/perl, pl/python, pl/tcl, pI/R, pl/java, ...,pl/v8)
NupekcHbiit goctyt (Btree, Hash, GiST, GIN, SP-GiST, BRIN, BLOOM)

Foreign Data Wrappers (TipakTr4ecKu KO BceM Cy0T)
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Pos{gres Web n Postgres: 1996-2018

1996: Start using Postgres on Web, no 8-bit support — introduced locale
1999: World“s top-5 portal. We start with PostgreSQL 6.5.?

Requirement: on the hardware ~ my smartphone to support > 1 min. users/day
Quickly run out of resources

Denormalize, use arrays -> slow -> discover GiST — improve GiST - intarray with
indexes

Need FTS, made tsearch using intarray and GiST indexes
Need fast search on hierarchical data — ltree — 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



OOOOOOOOOOO

Extensibility makes
PostgreSQL Universal Database !



Pogzgres 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 %

o

70 %

65 %

60 %

55%

50%

45 %

35%

30%

PROFESSIONAL

s{gres Open source vs commercial DBMS

2013

Gartner 2018:
«K 2022 rogy 70% HOBbIX NPUIOXEHWUI ByayT ucnonsb3osaTts OSDBMS,
50% cyLecTByowmMx cuctem 6yayT murpnposats Ha OSDBMS.»

-8~ Commercial License
-~ Open Source License

2014 2015 2016 2017 2018 2019
© 2019, DB-Engines.com



Pogg

PROFESSIONAL

gres DBMS of the Year (2018): PostgreSQL

PostgreSQL
Microsoft SQL Server
Oracle
MongoDB
MongoDB
Rank
Feb Jan Feb DBMS
2019 2019 2018
i 1 1. Oracle
2 2 2. MysQL
3. 3 3. Microsoft SQL Server
4. 4 4.  PostgreSQL 3
5. 5 5. MongoDB 3
6. 6. 6. IBMDb2 [
7 7. #8. Redis @
8. 8. #A9. Elasticsearch g3
Q. 9. ¥ 7. Microsoft Access
10. 10. A 11, SQLite 3

2017
2016
2015
2014
2013

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

343 systems in ranking, February 2019
Score

Database Model

Relational DBMS
Relational DBMS
Relational DBMS
Relational DBMS
Document store
Relational DBMS
Key-value store
Search engine

Relational DBMS
Relational DBMS

Feb
2019

1264.02
1167.29
1040.05
473.56
395.09
179.42
149.45
145.25
144.02
126.17

Jan Feb
2019 2018

-4.82 -39.26
+13.02 -85.18
-0.21 -81.98
+7.45 +85.18
+7.91 +58.67
-0.43 -10.55
+0.43 +22.43
+1.81 +19.93
+2.41 +13.95
-0.63 +8.89
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Posygres PocTt nonynsapHoctu PostgreSQL

Relative Growth

150 = Pg =MySQL = Oracle == MSSQL
100
50
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-50
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Pos{gres Hacker News Hiring Trends

January 2019 Hacker News Hiring Trends - Sd o

ads via Carbon

Top £ j or compare  MySQL Postgresql Oracle SQL Server Compare
15
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vl
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Pos{gres Stack Overflow developer survey 2018
MOST USED MOST LOVED

Databases Most Loved, Dreaded, and Wanted Databases

All Respondents Professional Developers oved Dreaded Wanted

MySQL  58.6% Redis 64.5%

SQL Server  41.6% PostgreSQL  62.0%

PostgreSQL  33.3% Elasticsearch  59.9%

MongoDB  26.4% Amazon RDS/Aurora  58.8%

SQLite  19.7% Microsoft Azure (Tables,  56.7%
CosmosDB, SQL, etc)

Redis  18.5% Google Cloud Storage  56.5%

Elasticsearch  14.4% MongoDB  55.1%

MariaDB  13.5% MariaDB ~ 53.3%

Oracle  11.1% Google BigQuery  52.4%

SQL Server  51.6%
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Posygres PostgreSQL > Oracle in Russia

BakaHcuu (hh.ru)
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Posygres PostgreSQL > Oracle in Russia
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Posygres Poccuiickoe coo6LecTBo

* Camoe opraHMsoBaHHOe — HeCKO/1bKO TbICAY YenoBek
* MuTans! Npy NoAAEPXKN KPYMHbIX KOMMNaHui
» KpynHeiime B M1pe KOHGepeHL MM no nocTrpecy:
* netom PGDay.ru B CaHkr-lNetepbypre
» 3umoin  PGConf.ru B Mockse
* CeKUnn 1 KBapPTUPHUKN Ha KPYMHENLLNX KOHGEPEHLNAX
* Highload++, RIT, Codefest, Stachka
* YyacTByeM B MeXAyHapoaHbIX KOHhepeHUNaxX
* PGConf.EU, PGCon.org

» CBo6OAHbIe Kypcbl DBA{1,2,3}, DEV, «Hacking Postgres»,
MpodheccnonanbHas Ceptudomkaumnsa ot Postgres Professional
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Posygres Poccuiickue pa3paboTumku

Banum Muxees, KpacHosipck (PostgreSQL CORE MEMBER)

PostgreSQL CORE

* MVCC

* WAL

o, A ! * Subselects

N’ * Vacuum

* Transactions Isolation
* Triggers




Poddgias

Speakers PGCon, PGConf: 20+ talks
GSoC mentors

PostgreSQL committers (2)
Conference organizers

50+ years of PostgreSQL experience: development, consulting & audit

Poccuiickne paspadboTumku

PostgreSQL CORE

Locale support

PostgreSQL extendability:

GiST, GIN, SP-GiST, Bloom

Full Text Search (FTS)

NoSQL (hstore, jsonb,SQL/JSON)
Indexed regexp searchz

Custom AM & Generic WAL
VODKA access method (WIP)

Extensions:

Intarray, pg_trgm, ltree,hstore,
plantuner, rum, jsquery, q3c,
pgsphere ...

Novartis, Raining Data, Heroku, Engine Yard, WarGaming, Rambler, Avito, 1c




Pluggable Table engines
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POS greS XTM, SQL for non-atomic
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Posgares  yyeBHuku u nekumun no PostgreSQL

* https://postgrespro.ru/education/books - ceoboaHan

nnueHsuAa
=
| OCHOBGI TEXHONOMMI
¥ BA3 IAHHbIX
A3bIK &5 \--&3 2 r YACTb | f
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sggres
YyebHble Kypcbl KOmnaHum no PostgreSQL

Kypcol ana agmnHuctpatopos PostgreSQL DBA{1,2,3}
Kypc ana paspabotunkos npunoxkennii DEV{1,2}
CeptndunKkauma cneymanuctoB PostgreSQL

Buaeonekumn Kypca gna paspaborunkos CYB/ «Hacking
PostgreSQL» AOCTYNHbI HAa CanTe KOMMNAHUMU
https://postgrespro.ru/education/courses
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Pos}gres 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
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Pos}gres Professional Postgres

« 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



Pogggiisseog Professional Postgres

LOOP:

* bonbLKne kKoMNaHUM UCMOb3YHT NOCTrpec, TPebyroT
[ONOSTHUTENBbHYO (PYHKUMOHAIbHOCTb

* PG-koMmnaHum obecrneumsaoT NOAAEPXKKY U pa3paboTky,
TeCcTUpoBaHMe B paMKax CBOMX DOPKOB

* Co BpemMeHeM 3T domym BO3BpaLLaloTCA B CO0OLLECTBO
(TpyaHbI npouecc !)

» Co00LLLECTBO 3aHMMAaETCA NoaaepXKon koga
GOTO LOOP;



Pogggi?seog Mpumep: Postgres Pro Enterprise

* 64-bit XID (community?)

* Multi Master cluster (community?)

* Compression

* Incremental backup (opensource)

* Advanced partitioning (opensource)
* Threaded Postgres (community?)
 Sharding (in development)

* Built-in pooler (PG12 ?)

* Snapfs

* SQL/JSON (PG12 ?)
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Posygres

* More storages

* Better NoSQL

* \Vectorize operations
* Blockchain support
» Adaptive Postgres

* Cloud support

PostgreSQL Future
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