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Pogga’?sé% O cebe

* Poaunca B . 9nucta, Kasimbikma, 1959

LLIkona NelO, «a» - knacc, 19
annnom «AcTtpoHoMa», QOU30

66-1976
nak MI'Y, 1976-1982

AcnupaHtypa MI'Y, 1982-1985

HayuHbin coTpyaHuk FTALL MTTY, 1985 ----
* Ingres, 1993, Postgres95, 1995, PostgreSQL, 1996
* Major contributor, PostgreSQL Foundation, ACM

CEO Postgres Professional, 2015 —
* Postgres Pro Standard, Postgres Pro Enterprise
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Pos{gres Supernovae

HApuye Bcen [anakTnkn !

SN 1987a, Type Il, +2.9,
Tarantula Nebulae in LMC,

168 000 ly,

progenitor: Sanduleak -69° 202,

O630p AmuTpua LiBeTkoBa
http://www.astronet.ru/db/msg/1175009



HeyCTOUYMELINA
nepeHoc BellecTsa
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Posf{gres Supernovae

BpaLjeHue obweid o6onoYKu cbpoc yacTh BeljecTea o6l el 060N0OUKK

/

3|:Bampuanbuue

I-'I[:TE"-IEHI-'IE BEeleCTEa

Bemp rumrﬁuru csepxrurama

\

Mopgens Moppuca u lNogcagnosckoro, 2007

Nepexoa, OT KpacHoro ruraHTa
K ronyBomy W BbIMeTaHue
cOPOLUEHHOrO BelLeCTEA BET-
POM rony6oro cBepxruraHTa
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Pos{gres Supernovae

Led - KOpun Maenosuy MNckoBCKUN,
n3BecTHenwmnin nccnegosaresib CBEpPXHOBbIX 3BE3[,

AnnnomHasa paborta «/[BmxeHne hotocepbl B 060/104KaX CBerHOBbIX I
TMna », 1982 (aAunsiom c otiMunem) B

|l Composite Curve { | lalb/e llp I

Pacuetbl crektpoB CBEPXHOBbIX
Cratnuctmka CBepxHOBbIX:
*  NepBbI MalUNHHBIN KaTanor ,
* yacrtoTa Bcnblwek CBEepXHOBbIX 4

*  KpuBble 6necka
*  pagnasnibHoe pacnpegeneHne B raslakTukax o |
* Besae ucnonbsoBanucb cyon, PostgreSQL !
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Google Scholar

Oleg Bartunov ~

Lomonosov Moscow State University
Verified email at sai.msu.su - Homepage

astrophysics databases astroinformatics

TITLE :

The rate of supernovae from the combined sample of five searches
E Cappellaro, M Turatto, DY Tsvetkov, OS Bartunov, C Pollas, R Evans, ...
arXiv preprint astro-ph/9611191

Radiation hydrodynamics of SN 1987A. |. Global analysis of the light curve for the first 4
months

S Blinnikov, P Lundqvist, O Bartunov, K Nomoto, K lwamoto

The Astrophysical Journal 532 (2), 1132

A comparative modeling of supernova 1993J
Sl Blinnikov, R Eastman, OS Bartunov, VA Popolitov, SE Woosley
The Astrophysical Journal 496 (1), 454

Non-equilibrium radiative transfer in supernova theory-models of linear Type-Il
supernovae

Sl Blinnikov, OS Bartunov

Astronomy and Astrophysics 273, 106

The rate of supernovae. Il. The selection effects and the frequencies per unit blue
luminosity

E Cappellaro, M Turatto, DY Tsvetkov, OS Bartunov, IN Makarova

arXiv preprint astro-ph/9302017

Distribution of supernovae relative to spiral arms and H Il regions
0OS Bartunov, DY Tsvetkov, IV Filimonova
Publications of the Astronomical Society of the Pacific 106 (706), 1276

The rate of supernovae. I-The data base, the recipe and the uncertainties
E Cappellaro, M Turatto, S Benetti, DY Tsvetkov, OS Bartunov, ...
Astronomy and Astrophysics 268, 472-482

Q3C, Quad Tree Cube--the new sky-indexing concept for huge astronomical catalogues
and its realization for main astronomical queries (cone search and Xmatch) in open
source ...

S Koposov, O Bartunov
Astronomical Data Analysis Software and Systems XV 351, 735

The radial distribution of supernovae in galaxies
OS Bartunov, IN Makarova, DI Tsvetkov
Astronomy and Astrophysics 264. 428-432
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Co-authors EDIT
Massimo Turatto 3
n Osservatorio Astronomico di Pad...

Mario Hamuy 3
Profesor de Astronomia, Univers...

Sergey Koposov 3
Assistant Professor at Carnegie ...

n Stefano Benetti 3

INAF-Osservatorio Astronomico ...

Sergey Karpov 3
Special Astrophysical Observato...

Igor Chilingarian 3
Astronomer, Smithsonian Astrop...
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Pos{gres The Scale of the Universe

CBepxHOBLIe
NCNOJIb3YHTCA ANA
N3MepeHna paccTosaHUA
10 POANTENILCKOW
ray1akTuKN,
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, POLARIS
431 Light-Years

-

PROXIMA CENTAURI .

° i MAGELLANIC
4.2 Light-Years

CLOUDS
170,000 Light-Years
& SIRIUS

8.6 Light-Years

ANDROMEDA
GALAXY

2.5M Light-Years

VEGA

*. 26 Light-Years

PARALLAX

M100
56M Light-Years

13B Light-Y
SUPERNOVAE 3B Light-Years

The Scale of the Universe
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Pogzgfsség What is the fate of the Universe ?

WRITTEN IN THE STARS

L ]
14 billion 5 billion present
years ago years ago
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Pos{gres OT1 AcTtpoHomumn K CYb

[TpodpeccnoHasibHbIN aCTPOHOM \ .3

:
198X - Katanoru CBepxHOBbIX Ha KapTOuKax, Ha ieHTax

PacueTbl cnekTpoB CBepPXHOBbIX, TMAPOANHAMUYECKUX Moaenel by
B3PbIBOB, pPacyeT KpuBbIX G/1ecka »

1993 — UCSC, 3HakomcTBO ¢ INGRES, kaTtasniorn B CYB/ !

e Crartuctuka CBepXxHOBbIX 3Be3[ (YacToTa, pacnpenerneHue)
1995 — Postgres95
1996-1997 — ncnonb3oBaHue PostgreSQL

Et

MepBbli NaT4y: UHTEpHaumoHanuilauus (locale support)

1999 — Hauvano paboTbl Hag Pambnepom SN 2008fv B ranakTtuke
NGC 3147 B [JpakoHe

e  Openfts, nHaoekcnposaHue maccusoB, GIST .
P d P Amutpun LiseTtkos, AL

2003 —2015 Hstore, ltree, GIN, FTS, SP-GiST, JSONB....

2006 — ABTomMarunyeckuin nonck CeepxHoBbIX 3Be3[ ( spatial indexes Q3C, pgsphere, VO)
2015 — co3pgaHue komnaHum Postgres Professional

2016 — RUM access method

2017 — SQL/JSON



Pogza’?e‘“é AcTpoHoMus + IT

* CoBpeMeHHast aCTPOHOMUA — 3TO ACTPOHOMUAHIT
® HeobXoANMMO 3HaTb MHOIO TEXHO/OT
® MHOrmx TEXHONOIMN eLe He ObI10
® MHorue yyeHble nownm B IT
* 3HaHue PostgreSQL nomorno
® |/cnonb3oBasl B HaykKe
® 3apabaTbiBasl Ha XN3Hb
® Teopun - paspabaTbiBan HOBble naeu
® OOuwasnca B 60nbLLIOM MeXxayHapoaHOM CoobLLecTBe
e Co3agaBas pOCCUINCKOE NOCTIPecoBoOe COOOLLECTBO



Posdgras

M31 ( AHapomeaa),
A3T-5

OAuH Nnpumep ncnosib3oBaHuA
Postgres B acTpoHOMUu

Ty (97 ewpARE Sz Tsa lztes™Aazisy w3t @) o168
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Posggres Blink Comparator (manual discovery)
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M31 ( AHpgpomepga), A3T-5

x-00001|1.1458447|-89.9186147

{ Ak AR R R T x-00002|1.3300139|-89.9332336
| ciiian R g R x-00003|3.2556022|-89.9641031
| S s e A Xx-00004|3.6464625|-89.9060142
| SoisdiiiGa e e e x-00005|6.3110253| -89.9523947
| e i R e e X-00006|6.6275517 | -89.9279197
e R R e e e x-00007|7.8266025|-89.9129272
e s R x-00008|9.0694378|-89.9714031
gt ter T o e x-00009|9.6627953|-89.9244314
i o Xx-00010|10.0494292|-89.9705058
; Saiv x-00011|10.4863922|-89.9699058
% e x-00012|11.0953692|-89.9016031
IR X-00013|11.3240233|-89.9344336
| x-00014|11.7906064|-89.9070308
| a'i'_.i;; . x-00015]|12.0416581| -89.9300586
- o x-00016|12.0522308| -89.9002281
- : - x-00017]12.2808536|-89.9107669
: » 4 2 X-00018|13.0316142|-89.9214558
’ Xx-00019|13.8727033|-89.9577031
x-00020|14.6546639|-89.9191919
x-00021|18.3035981|-89.9447475
4 x-00022|18.5185631|-89.9446836
x-00023|19.8675597 | -89.9836308
X-00024|20.9699533|-89.9226864
Dy X-00025|21.6777744|-89.9256808
1374 x-00026|23.3660669|-89.9036558
e i e x-00027|24.2841308|-89.9516475

5y 1972 eupallE Yz T3 A t2tes A2ty M 3t @) o168

x-00028|24.

3273161 -89.

9202392
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POS greS Observations: 10"5

Xx-00001|1.1458447|-89.9186147

Catalog(s): 10"9

x-00002]|1.
x-00003| 3.
x-00004|3.
X-00005 | 6.
x-00006 | 6.
x-00007]7.
x-00008]9.
x-00009]9.

x-00010|10.
x-00011|10.
Xx-00012|11.
x-00013|11.
x-00014|11.
x-00015|12.
x-00016|12.
X-00017|12.
X-00018|13.
x-00019|13.
x-00020|14.
x-00021|18.
x-00022|18.
Xx-00023|19.
X-00024|20.
x-00025]|21.
x-00026]23.
x-00027|24.
x-00028|24.

x-00029 |2

3300139 -89.
2556022| -89.
6464625| -89.
3110253 -89.
6275517|-89.
8266025| -89.
0694378 -89.
6627953 | -89.

0494292 | -89.
4863922 | -89.
0953692 | -89.
3240233 -89.
7906064 | -89.
0416581 | -89.
0522308 -89.
2808536 -89.
0316142 -89.
8727033| -89.
6546639 -89.
3035981 | -89.
5185631 -89.
8675597 | -89.
9699533 -89.
6777744 -89.
3660669 -89.
2841308| -89.
3273161 | -89.
.5540458| -89.

9332336

9641031

9060142

9523947

9279197

9129272

9714031

9244314

9705058
9699058
9016031
9344336
9070308
9300586
9002281
9107669
9214558
9577031
9191919
9447475
9446836
9836308
9226864
9256808
9036558
9516475
9202392
9246003

X

t-0000001|1.
t-0000002|1.
t-0000003]|3.
t-0000004|3.
t-0000005|6.
t-0000006|6.
t-0000007|7.
t-0000008|9.
t-0000009|9.

t-0000010|10.
t-0000011|10.
t-0000012|11.
t-0000013|11.
t-0000014|11.
t-0000015|12.
t-0000016|12.
t-0000017|12.
t-0000018|13.
t-0000019|13.
t-0000020|14.
t-0000021|18.
t-0000022|18.
t-0000023|19.
t-0000024|20.
t-0000025|21.
t-0000026|23.
t-0000027|24.
t-0000028|24.
t-0000029|24.

1458447|-89.
3300139 -89.
2556022 -89.
6464625| -89.
3110253 -89.
6275517| -89.
8266025| -89.
0694378 -89.
6627953| -89.
0494292 | -89.
4863922 | -89.
0953692 | -89.
3240233|-89.
7906064 | -89.
0416581 -89.
0522308 -89.
2808536 -89.
0316142 -89.
8727033 -89.
6546639 -89.
3035981 -89.
5185631 -89.
8675597 | -89.
9699533 | -89.
6777744 -89.
3660669 -89.
2841308 -89.
3273161 -89.
5540458| -89.

9186147|0.015]0.
9332336|0.050]0.
9641031]0.050]0.
9060142|0.204]0.
9523947|0.114]0.
9279197|0.098]0.
9129272|0.025]0.
9714031]0.200]0.
9244314|0.000]0.
9705058]0.050]0.
9699058|0.200]0.
9016031]0.050]0.
9344336|0.050]0.
9070308|0.159]0.
9300586]0.216]0.
9002281]0.050]0.
9107669|0.050]0.
9214558|0.152]0.
9577031]0.050]0.
9191919|0.050]0.
9447475]0.139]0.
9446836|0.057]0.
9836308|0.050]0.
9226864|0.050]0.
9256808|0.055]0.
9036558|0.050]0.
9516475|0.213]0.
9202392|0.550]0.
9246003|0.




Posigres Spatial join (Machine discovery)
Astronomy meets database

ABTOMaATUYECKNA NMOUCK CBerHOBbIX 3Be3
1. N306paxeHune Heba (dhoTorpadus, CCD)
2. Bbigenutb Bce 06beKTbl (TbICAYM) — MHOrue Tbicaum (1075) !
3. CpaBHMBaeM Bble/IEHHbIE 00BLEKTLI C KaTtasiorom (Tabnuua,10"9)
- CoeanHeHue (join) aByx Tabnuuy, — crossmatch query
- CermeHTMpyem HebecHyo cdepy, ucnosb3yem cneymasibHble NHAEKC

HEALPIX HTM Q3C
4. Vicknovaem gedekTbl, acTeponabl, KOMEThI ...

5. lNMony4yaem HoBble 0OBLEKTHI - 3BE3[bl-KaHANAATbI

6. NpoBOAVM KOHTPO/IbHbIE CHUMKWU




o C2
OSCIres WSDB Whole Sky DataBase

* Database of astronomic catalogues in Cambridge

University
* ~5dbs,~ 40 users, up to ~ 10”7 gueries per day, size
40Tb

* pg 9.4 + g3c + hstore

* Example of research:Koposoyv, S. E., Belokurov, V.,
Torrealba, G., & Evans, N. W. (2015). Beasts of the Southern
Wild: Discovery of nine Ultra Faint satellites in the vicinity of
the Magellanic Clouds. The Astrophysical Journal, 805(2),
130.



Posdgras |
9 Gaila Alerts Database

* Real time Detection of alerts in the Galia

* ~10 dbs, 10 users, up to ~ 106 queries per day, size
30Tb

* pg 9.3 + synchronous replication + gq3c

* Example of research:Campbell, H. C., Marsh, T. R., Fraser,
M., Hodgkin, S. T., de Miguel, E., Gansicke, B. T., ... &
Koposov, S. E. (2015). Total eclipse of the heart: the AM CVn
Gaial4aae/ASSASN-14cn. Monthly Notices of the Royal
Astronomical Society, 452(1), 1060-1067.



o
OS(Ires MASTER database

Robotic net of telescopes by SAI MSU
* 8 observatories (5 in Russia, 3 outside)
total size ~100TB

* pg 9.0-9.4 + pgsphere + replication

e See:

— Lipunov, Vladimir, et al. "Master robotic net." Advances in
Astronomy 2010 (2010).

— Kaornilov, Victor G., et al. "Robotic optical telescopes global
network MASTER Il. Equipment, structure, algorithms."
Experimental Astronomy 33.1 (2012): 173-196.
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Pos{gres Open Source

CBoboga — HeobxoaMMoe ycroBue aAid TBOpYeCTBa.
oewn poxaaroTca B cBO6OAHOM TBOPYECTBE.

FnaBHbIe CBOUCTBA
* BO3MOXXHOCTb 6ecnnaTHOro TMpaXKMpoBaHUs
e lOCTYN K UCXOAHbIM KOAAM

OcHoBHble cB060ablI N0 FSF/IGNU:

* BbINONHATHL Nporpammy

* /I3yyatb n moandmnumpoBartb nporpammy

* [lepegaBarb Konun nNporpamMmb

* [lepengaBartb KonuM MoannLMpPoOBaHHON NPorpamMmmsl

«be3spaccygHasa» csoooaa MIT/BSD:
e Co3gaBaTb 3aKpbITY0 NporpamMmy Ha OCHOBE OTKPbITOM



) [E——— Open Source JinueH3uu
osygres
google n ropuct Bam nomoryT)

WTFPL, -
Public All derirative works

must be issued under

Domain, the same license

cco

Code under another Every file must
license can be freely contain all information
linked and distributed 3 about changes, copyrights
with software and patents.
Patent protection

Companies, that Companies, that
distribute software distribute software
cannot bring a legal cannot bring a legal
claim against the claim against the
software users. 1 software users.

Allowed to use name
Apache of copyright holder in
License 2 the promotion

|
|
|
|
a
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Pos}gres MupoBble TeHaeHuuu MO

Popularity trend

Ranking scores %

70 %

65 %

60 %

55%

50 % -®- Commercial License

-+~ Open Source License
45 %

40 %

35%

30 %

Jan 2013 Jul 2013 Jan 2014 Jul 2014 Jan 2015 Jul 2015 Jan 2016 Jul 2016 Jan 2017 Jul 2017 Jan 2018 Jul 2018
© 2018, DB-Engines.com
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Pos}gres MupoBble TeHaeHuuu MO

Popularity broken down by database model, August 2018

Ranking scores %

Bl Commercial License
I Open Source License

© 2018, DB-Engines.com
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Posygres TeHpaeHuun pbiHka CYB/,

HOBbIX NPUIOXEHN CYLLEeCTBYOLLUNX MPUTOXEHWNI

O6yayT Ucrnosib3oBaTtb pPensumoHHble 6a3bl AaHHbIX C
OTKpPbITbIM Kogom B 2018 roay*

* Gartner, State of Open Source RDBMS, 2015, Donald Feinberg and Merv Adrian, April 21, 2015



http://info.enterprisedb.com/20150423-gartner-osdbms-report.html?src=2015gosdbms-fb

Pogza’?é% Kapbepa B Open Source

Project leader 11. Leads project
Core member

N

10. Receives vote of trust

Explicit

: 9. Keeps contributing
promotion,
typically after 8. Engages in conversation
votin :
° 6. Active developer 7. Makes first contribution
- 5. Peripheral developer . _ .
2. Contributor gFsss 6. Finds a bug; reports
A impiicit 3. Bug reporter 5. Gives it atry;is happy
promotion by 4. Checks out the project
Egﬁfr?ﬁ,ﬁﬁm 3. Finds a matching project
2 Passive user 2. Searches web for software
1. Reader 1. Needs to solve a problem
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Posf{gres  4T10 paet yyactue B Open Source

[TprYacTHOCTb K 60/1bLLOMY NPOEKTY, 60/bLLIOMY
coo0LLecTBy

Peannsauua Kkak paspaboTtymka
BrndaHue Ha pa3Butue npoekTa
He3aBMCMMOCTb OT KOMMaHuu, penyTtauusa B coo0LlecTBe

Kapbepa B cO00LLIEeCTBe KOPPENPYET C Kapbepoun B
KOMMaHnu

BO3MOXHOCTb XXWUTb U paboTatb B yAOOHOM MecTe —
nOwma (no Piter, no Moscow) !

YposnetsopeHue — help the World !



Pogzaiisseog Tpe6oBaHUA K pa3paGoTUmnky

3HaHne 1 BnageHne 0CHOBHbIMW MHCTPYMEHTaPUSMY

- A3bIK[M] nporpaMmmmpoBaHns
- Git, Tpekkepsbl, BUKN, CpefCcTBa LOKYMEHTUPOBAHUA

CoBMeCTUMOCTb C COO6LLIECTBOM

— 3HaHue aHINMNCKOro A3bika (pasHbie)

— YMeHue BeCTun nepenunucky

- He nponagartb Hagosro

- CnepoBaTb CTU/IHO KOANPOBaHUS

—  CUHXpOHKM30BaTbCA C LUMK/IOM pa3padoTku

— CnepoBartb NPUHATbLIM CLLEHAPUAM pa3paboTKu
— [lpuvHMMaTh yyacTume B XN3HU coobLLecTBa



Pogza’?sé% MHoro cnoco6oBs NOMo4b COOOLECTBY

Core Code

Other Code

Everything Else
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Posf{gres  MHOro cnoco60B Nomoyb COOGLLECTBY

Appo
Pa3paboTka, review, TecTMpoBaHue,
reporting bugs

JKocucrtema

Paclunpenus, apansepsli, ORM, cpeacrtea
MOHUTOpPUHra... nogaepxka Pg B
npuknagHom MO. Co3gaHne
ANCTPNOYTNBOB, NakeTupoBaHne

JdoKymeHTaUuuaA

YnyduweHuve, nepeso, nyonnkaumsa ctareun,
KHUT, y4€OHbIX, MApPKETUHIOBbIX
MaTtepunasnos ...6N0rMUHr

OOLeHne, oopa3oBaHue
Co3fgaHune fiokasibHbIX CO0bLLECTB
[MpoBeaeHne KoHdepeHUunn,
MUTarnoB, CEMMHAPOB, Y4EOHbIX
KYPCOB.

BHegpute PostgreSQL!
B Bawuen komnaHuu. 3anycture
yuyeOHbIN Kypc B Bawiem BY3e

CnoHCOpCTBO

CnoHcupyunTte pa3pabdoTKy HYXXHOW
Bam (pyHKUNOHa/IbHOCTN.
CnoHcupyinTe meponpusaTume.



Google
Summer of Code

* BO3MOXHOCTb CTyaeHTaMm/acnupaHTtam nopabortarb B Open Source npoekre
* 12,000 ctygeHTOB 13 104 cTpaH 3a 12 net
NHana (2,262), WTatel (2,202), N'epmanna (717),...Poccud....
e CanT npoekTta — http://g.co/gsoc
e 1na ctyneHToB — http://g/co/gsoc/studentmanual
* YCnewHbIn CTyAeHT nosydyaet Bo3HarpaxaeHne (USD 3000-5000 !)


http://g.co/gsoc
http://g/co/gsoc/studentmanual

ol PROFESSIONAL

Pos{gres Google mentor (PostgreS, 2006)




Pogza’?é% NcTopus ycnexa
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Pos{gres NcTopusa ycnexa

e 2-4 WWKoNa
* BMukK MIy
e 2011 rog - GSoC Apache Mahout
«Parallel Viterbi algorithm for HMM>»
* Pabora B rpynne banlecoBCKnx METO0B
e Ounnom no Machine Learning
* 2016 rogq — nekuua B AHAeKce
[leKOHCTpYKUMA Mudba o rnyoeoKoM 0byveHun
* [lpenogasatens BLUD, CKkonkoBoO
e 2016 - pabota B Google Deepmind.com

[Tpurnawante !


https://issues.apache.org/jira/browse/MAHOUT-652
https://habrahabr.ru/company/yandex/blog/315138/

Google Summer of Code

2017 Program Timeline

* Feb 27: Organizations are announced
* Mar 20 - Apr 3: Students submit their proposals
* May 1: Accepted students are announced

* May 1 - May 29: Community bonding period with orgs
* May 30 - Aug 29: Students code the summer away
* Sept 6: Successful student projects are announced



OOOOOOOOOOOO

Pos}gres

IIpumep PostgreSQL



Pogza’?é% PostgreSQL Universal Database

PostgreSQL - 310 cBo60AHO pacrpocTpaHseMass 06bekTHO-pessitioHHas CYB/I (ORDBMS)
PacimpsiemMasi — THIIbI JaHHBIX, OMepaTopbl, (DYHKIUU, UHEKChI

[Topmeprxka ANSI SQL (1992, 1999, 2003, 2011), NoSQL

Pa3pabaTbiBaeTcsl He3aBUCUMbIM MUPOBbLIM
COOOLWECTBOM C CYLLIECTBEHHbIM POCCUIACKMM yyacTue

IIpousHolieHue: post-gress-Q-L, post-gres, rocT-rpec,
pgsql (rm3->k3-3C-Ky-3/1b)

Web: http://www.postgresql.org, muiiensusi: BSD, MIT - like

Poccuinckni BeHOO0p - kKomnaHua Postgres Professional


http://www.postgresql.org/docs/current/static/features.html
http://www.postgresql.org/
http://www.postgresql.org/about/licence/

PO S
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gres

CODD 1969,1970

Relational model
1974-1975

1973 QUEL

|Nteract|veGraphmsREtﬁevalSyéfé&l----:-“:::-‘-: ---------- 1984_19[?75 SQL B
T NanStop LLUSTRA

1985 1988
1989 V1~

POStgres -------------------------

-------- 1994 V5

Postqres93
SQL




Poggpﬁoiisseog Bbionpante Postgres, UToObI Balla
9 cucTemMa He Bbirnsaena BoT Tak !




Pogg
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gres

OHu Bblﬁpanm PostqreSQL !

‘ EAHHEH ANEKTPOHHAaA
ﬂﬂdex @ h h A ’ TOproBas MAOLLaAKa
AVITO.ru
BECI/IATHLIE OB BLSIB/IEHMS Haadl-<untar
<SSP
;— 5, ‘l-..

Z2ZAgileView

L] AMERITRADE

asurlon @gws,,_. "

& your pedce of mind™ SONY ONLINE
ENTERTAINMENT

+BIG RUSSIAN Enterprise !

tripadvisor-
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Pos{gres Web n Postgres: 1996-2018

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

* 1999: World“s top-5 portal. We start with PostgreSQL 6.5.7?

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

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

* Need FTS, made tsearch using intarray and GIST indexes

* Need fast search on hierarchical data — Iltree — 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



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

P> TelegraphCQ —— —» P TruCQ P> PipelineDB
P ParAccel — o P Redshift
P> Vertica Amazon P> Aurora
P GresCube P> Vitesse DB PostgreSQL

P> Eﬂeenplum - P> Greenplum

> paerprise Postgres > CitusDB —* P> CitusDB

P> EnterpriseDB >
> gﬁezza P> Yahoo! Everest RecDB
P> Aster Data P> AgensGraph
Terradata P Postgres-XC — P Postgres-XZ
P TimescaleDB
P> HadoopDB —» P> Hadapt P> Postgres Pro  p Credereum
P> PowerGres P> Enterprise
P Postgres-XL P> 2ndQPostgres
i ‘ i ‘ i ‘ i ‘ i ‘ i ‘ i ‘ i i |
2002 2004 2006 2008 2010 2012 2014 2016 2017

P> Commercial P> Open Source
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Posygres DBMS of the Year (2017): PostgreSQL

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

PostgreSQL 2017
Microsoft SQL Server 2016
Oracle 2015
Postgre SQL P
ostgreoy) MongoDB 2014
AMAam~~MD N1 D
343 systems in ranking, August 2018
Rank Score
Jui  Aug DBMS Database Model Aug Jul Aug
2018 2017 2018 2018 2017
1. 1 1. Oracle Relational DBMS 1312.02 +34.24 -55.85
2. 2 2. MySQLE3 Relational DBMS 1206.81 +10.74 -133.49
3. 3 3. Microsoft SQL Server (3 Relational DBMS 1072.65 +19.24 -152.82
4, 4 4. PostgreSQL 3 Relational DBMS 417.50 +11.69 +47.74
5. 5. 5 MongoDB (3 Document store 350.98 +0.65 +20.48
6. 6 6. DB2E} Relational DBMS 181.84 -4.36 -15.62
7. 7 +9. Redis 2 Key-value store 138.58 -1.34 +16.68
8. 8. #10. Elasticsearch 3 Search engine 138.12 +1.90 +20.47
9. 9 ¥ 7. Microsoft Access Relational DBMS 129.10 -3.48 +2.07
10. 10. 8. Cassandra i3 Wide column store 119.58 -1.48 -7.14
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Posygres Hacker News Hiring Trends

‘e Creative Cloud.
June 2018 Hacker News Hiring Trends - 2ds via Carbon

Show: Top & j
or compare:  mysq| postgresql oracle SQL Server Compare

15
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Postgresql -+~ MySQL Oracle SQL Server
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Pos{gres PostgreSQL in Russia is #1

0%
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Posygres PostgreSQL reach Oracle in Russia

Vacancies: PostgreSQL vs Oracle ( hh.ru)

== Postgres
== (racle
1000
== (ra/Pg
100
1 w
1
1/1/10 1/1/12 1/1/14 1/1/16



Pogzaiisseog Paspa6oTka sigpa PostgreSQL

pesa noskHa O6bITb NOHATHOWM CO06LECTBY 1 0A06peHa
(«NpaBU/bHbIN» USe-case)

MeToabl ¥ noaxoAbl A0/MKHbI 6bITb 06CyXaeHbl (PR, nouck
CMNOHCOPOB)

Bbl 40/KHBI YCNETb nogars Ha KoMmuUTdecT ao “feature freeze”
Peannsayma gosmkHa NnponuTn KOMMUTrecT
Bcergpa Hangetca “yMHUK’, KOTOPOMY He MOHpaBUTCS
* Bna Ballero koga — oTcTynsl, trailing white-spaces
* HazBaHNs NnepeMeHHbIX U OyHKLUMIA
e OTCYTCTBME A0/HKHOIO KOiMyectea KOMMeHTapmneB, AOKYMeHTauUum
* Bawa mepgneHHasa peakuna Ha 3ameyaHus



Pogzaiisseog Pa3pa6oTka aapa PostgreSQL

*ECnn Bbl HE HACTOWNYMBBI, TO BAc NOChINAKOT HA CeAyoLLINA KOMMUTAECT

e Ec/in Bac 3akoMMuUTenNun, To byaste “Ha HUXHeM ctapTe”
(bug fix, CMHXpOHM3aLNSA)

* Penn3 — aTo oxugaHue 6aros, 06CyxaeHne B nnucrtax, pabora Hafg
ncnpassieHMAMU (MMHOPHbIE BEpCcUn)

*BbICTYN/IEHNE Ha KOHPEPEHUUNAX, FeHepaLymsi HOBbIX Uaei

*HeKkoTopble naTyu XayT MHorue rogbl !
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GETTING A PATCH ACCEPTED IN POSTGRESQL
Pos{gres

MAILING LIST DISCUSSION

IDEA / BUG
-
PATCH /

COMMITFEST PROCESS

- [ -

RETURNED
WITH
FEEDBACK

WAITING FOR
AUTHOR REJECTED




Pogza’ii*é’% Poccuiickoe coo6LecTBo

* CamMoe opraHM3oBaHHOE — HECKOJ/1bKO TbICAY Yesi0BeK
* Mutans! npu noanepxke KPynHbIX KOMMNaHUN
* KpynHeuniune B MUpe KOHMepeHLnn No NOCTrPpecy:
 netom PGDay.ru B CaHkT-lleTepbypre (2014, 2015, 2016,201
 3umon PGConf.ru B Mockse (2015, 2016, 2017, 2018, 2019 !)
e CeKunmn n KBapTUPHUKU Ha KPYMHENLLMX KOHJOEPEHLMAX
* Highload++, RIT, Codefest, Stachka
* YyacTByeM B MeXAyHapoaHbIX KOHJepeHLnax
« PGConf.EU, PGCon.org

e CBOOOAHbIE Kypcbl DBA{1,2,3}, DEV, «Hacking Postgres» 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
T - JSONB
o =0 = Cascading rep  Lateral
5 5008 Sync rep 03 Mat VIEW
T 553 c Streamingrep  ggj FDW
g 'gl: Exclusion constraints € JSON -
oo = S SP-GIST
FT KNN GiST
PITR ML
Windows Hstore
GIiST GIN
Y AL
7 _MVCC
internationalization +
2 [1st russian patch S
© o o o Q st
- © N~ (o)) o O
| 1T 1 1 | 1T 1 1 | | 11 | 1 1 1 1
1995 2000 2005 2010 2015
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Pos{gres OT coob6LiecTBa K KOMMaHUN

e 200X - Coo0LLecTBO chopmMmMpoBasiocb — Hayka,
NMHTEPHET-KOMNaHNW

119 NCNO/Nb30BaHUA B SHTPENpamn3e Hy)XHa KoMnaHUS
(nogaep>kka, KOHCa/TTUHT, ayauT)

e 1N AanbHeWLEero pocTta cooobLecTBa Hy>KHa KoMMnaHus
(obpasoBaHue, MeponpuaTud, ceptndonkaumns)

* 2011 — PostgreSQL kak HaumoHanbHaa CYb/

* 2015 — cospaHue komnaHun Postgres Professional
* BeHaoop PostgreSQL B Poccuu
* Bce Beayuine pa3padboTymku, OnbITHbIE NHXEHepbl,bU3HeC




ol PROFESSIONAL

Posygres Mupamupa «MMNopTO3aMeLLeHUs»

KOHKYpeHTOCNOoCOBHOCTb
Ha MUPOBOM pPbIHKE

CInoO - Xoa KOHEM K
poccuuckomy MO

TexHonornyeckas
HE3aBNCMMOCTb

iIMnopTo3ameLleHne

JKocmuctema oTpacsnu

PocTt KOMnNeTeHunn

Xopowwuit Open Source npoayKt (Postgres)



ol PROFESSIONAL

Pos{gres Muccuna komnaHum

* Bo3poxaeHne poccmmnckon otpacam CYb/
* ObyyeHue cTyaeHToB B BY3ax
* [loaroToBKa BbICOKOKBANNPULMPOBAHHbLIX MHXKEHEPOB

* Co3naHMe KOHKypeHTocnocobHoun poccmmckom CYB/
* TexHO/IOrMYecKaa He3aBnucmmocTb B obnactm CYb/1



ol PROFESSIONAL

Pos{gres 3auem Postgres Pro ?

Postgres Pro - poccumckasa sepcma CYB/l PostgreSQL

* Poccna — kpynHeuwmmn nosb3oBartenb PostgreSQL, TpeboBaHMUS
3HTEeprnpamsa UMeTb «PUYM» 3eCb M CENYAC

* TpeboBaHUA NPUCYTCTBMS B peecTpe poccumckoro MO

* TpeboBaHua ceptudpmkaumm OCTIK (nepcoHasibHble JaHHbIE..)

* [lonHaa nokannsauma ana Poccmm



Pogza’?é% 3auem Postgres Pro ?

Postgres Pro - poccumckasa sepcma CYB/l PostgreSQL

* KoMnaHusa ABNAETCA YJIEHOM MeXAYHapOoAHOro coobluecTsa
YyacTme M CNOHCOPCTBO KPYMHEULLIMX KOH(pEepeHUMS
* MHOrmMe mMym nonagatoT B COOOLECTBO
* Pa3zpaboTumKM KoMnaHmMu paboTatoT HaJ NpoOeKTaMu
coobuliecTBa ( pa3paboTKa, peBbl0, KOMUTEPCTBO)
bonee 20 Hawux pa3pabOTUYMKOB yKe OTMEYEHbI KOMUTAMMU



ol PROFESSIONAL

Pos{gres 3auem Postgres Pro ?

Postgres Pro - poccumckasa sepcma CYB/l PostgreSQL

* Co3ZlaHMe KoOMaHAbl pa3paboTYMKOB TpebyeT:
* TwaTtenbHOU paboTbl NO OTO6OPY U 0BYYEHMIO
* YyacTue B peasibHbIX NPOeKTax (3HTeprnpams)
* MHOro BpemMeHu

* PostgreSQL — xopowaa CYb/l ana cos3gaHua KomaHAab! !

* Haw poagman — 310 aBToHOMHaA CYb/, vHTerpmpoBaHHas C
00/1aKOM, MLLEM pa3paboTUYMKOB (CTYAEHTOB, CTaXXepoB,
Tex.nucarenen) !



Pogga’?sé% OT KOMMaHUM cooBLLECTBY

e ObpazoBaHue

* Kypchbl ansa BY30B (Yy4eOHUKN)
* Kypchbl ANA NoBblLLEeHUA KBanudomkauum
* CepTudpukauyms (y>xe B aTom roay!)

e OpraHun3auns KoHepeHLUnn, MmTanoB, MacTep-KnaccoB
* [logaepxka paspadboTymkKoB
* MpogsmxeHne PostgreSQL B obLlecTBe
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Pos}gres Ob6pasoBaTenbHasa AeATENbHOCTb
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Pogzgres YyebHUKMN 1 nekummn no PostgreSQL

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

| PostgreSQL

E. N. Mapryson

OCHOBLI TEXHONOMMA

bA3 JAHHbIX

YACTR |

A3bIK z‘(&;}gﬁg

|

|

/7 —

| L

;
EA3DBI:TIF1 KYPC |

e lbelaladd


https://postgrespro.ru/education/books

ol PROFESSIONAL

Pos{gres
YuebHbie Kypcbl KomnaHuu no PostgreSQL

* Kypcbl ana agmunuctpatopos PostgreSQL DBA{1,2,3}
* Kypc ana paspabotumnkoB npunoxkeHnn DEV{1,2}
* Pa3paboTKa cuctembl cepTUPmKaLmum cneumnanmctos

* Kypc ana paspabotunkos CYB/ «Hacking PostgreSQL»
* Kypcbil DBA, DEV npouuntaHbl B 20+ ropoagax !

https://postgrespro.ru/education/courses


https://postgrespro.ru/education/courses

OOOOOOOOOOOO

gres KoHpepeHuun, muTtansl

'PGConf.Cuéupnb 2017

PGConf.Russia 2018 _

Poccunckasn koHgpepeHyna no PostgreSQL



OOOOOOOOOOOO

Pos}gres

TakKuX KOMIaHUH
TOJIHO OBITH
MHOT0O B Poccum |






ol PROFESSIONAL

Pos{gres

KOHTaKTbI:

— QOner bapTtyHoB, obartunov@postgrespro.ru
- Www.postgrespro.ru - cmotpute ObpasoBaHue
- PeecTp 3aga4 ansg paspaboTyunkoB
- Hacking Postgres
— Developer FAQ
- Pecypcbl gna paspadotymkos Ha C
- Mo XOK: obartunov.livejournal.ru
(nocTtrpec, ropsbl, doTO)
- Telegram: @pgsql
- [pynna B FB: PostgreSQL B Poccun


mailto:obartunov@postgrespro.ru
http://Www.postgrespro.ru/
https://drive.google.com/open?id=1wzDlMF7NkZZC4Kp6m6KRaYeaSYyU6tKvRkDUlKOyCjs
https://postgrespro.ru/education/courses/hacking
https://wiki.postgresql.org/wiki/Developer_FAQ
http://obartunov.livejournal.com/195274.html
https://www.facebook.com/groups/postgresql/

ol PROFESSIONAL

Pos{gres References

1. https://www.postgresqgl.org/ - community site
2. https://wiki.postgresqgl.org/ - wiki

- https://wiki.postgresql.org/wiki/FAQ - PostgreSQL FAQ
3. https://www.postgresqgl.org/list/ - mailing lists archive

- https://postgrespro.com/list/ - search mailing lists
4. https://planet.postgresql.org/ - Planet PostgreSQL (blogs)
5. https://lwww.postgresqgl.org/about/events/ - Events
PGConf.eu, PGConf.ru, PGConf.asia, PGCon.org, PGConf.org — major conferences
https://postgrespro.ru/education - Postgres Professional education materials
https://pgxn.org/ - PostgreSQL Extension Network
https://postgres-slack.herokuapp.com/ - Slack channel

© ® N

. https://stackoverflow.com/questions/tagged/postgresql - StackOverflow
10. https://www.facebook.com/groups/postgres/ - FB (en)

11. https://www.facebook.com/groups/postgresql - FB (ru)

12. https://telegram.me/pgsqgl - Telegram (ru)

13. https://postgis.net/ - PostGIS


https://www.postgresql.org/
https://wiki.postgresql.org/
https://wiki.postgresql.org/wiki/FAQ
https://www.postgresql.org/list/
https://postgrespro.com/list/
https://planet.postgresql.org/
https://www.postgresql.org/about/events/
https://postgrespro.ru/education
https://pgxn.org/
https://postgres-slack.herokuapp.com/
https://stackoverflow.com/questions/tagged/postgresql
https://www.facebook.com/groups/postgres/
https://www.facebook.com/groups/postgresql
https://telegram.me/pgsql
https://postgis.net/
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