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Supernovae

Led - KOpui MaBnoBuny NCKOBCKNMN,
N3BeCTHeuLnn nccnegosaresib CBepxXHOBbLIX 3Be3/,

AnnnomHasa pabota «/[iBmxeHne gootocdepbl B 060/104Kax
CBepxHoBbIX | TMNa », 1982 (AnnI0M C OT/INYnEM)

PacueTbl cnektpoB CBEPXHOBLIX

Ctaructuka CBepXxHOBbIX:

— NepBbI MALUMHHbIN KaTtasor

— yacToTa Bchnblwek CBepXHOBbIX
— KpuBble biecka

— paguansHoe pacnpeaesnieHue.
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o)l PROFESSIONAL

Posf{agres  What is the fate of the Universe ?

WRITTEN IN THE STARS

dark energy

B b acceleration . acceleration
jiioang \ decreases ’ Increases

iy b

matter

40 [ dark matter
20 B dark energy
0

L] @ ®

14 billion 5 billion present

years ago years ago

Figure 1. The world is growing. The expansion of the Universe began with the Big Bang 14 billion years ago, but slowed down during the
first several billion years. Eventually it started to accelerate. The acceleration is believed to be driven by dark energy, which in the begin-
ning constituted only a small part of the Universe. But as matter got diluted by the expansion, the dark energy became more dominant.



Oleg Bartunov /e Google Scholar

Lomonosov Moscow State University

astrophysics, databases, astroinformatics Q
Verified email at sai.msu.su - Homepage
. . Citation indices All Since 2012
My profile is public
Citations 1408 362
h-index 13 9
i10-index 17 9
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Tite ¥ Add = More  1-20 Citedby  Year

, 2009 2010 2011 2012 2013 2014 2015 2016 2017
The rate of supernovae from the combined sample of five

searches
406 1996
E Cappellaro, M Turatto, DY Tsvetkov, OS Bartunov, C Pollas, R Evans, ... Add co-authors
arXiv preprint astro-ph/9611191 Sergei B. Popov + X

Radiation hydrodynamics of SN 1987A. |. Global analysis of

the light curve for the first 4 months 179 2000
S Blinnikov, P Lundqvist, O Bartunov, K Nomoto, K lwamoto Massimo Turatto
The Astrophysical Journal 532 (2), 1132

Co-authors Edit...

Mario Hamuy

A comparative modeling of supernova 1993J Sergey Koposov
S| Blinnikov, R Eastman, OS Bartunov, VA Popolitov, SE Woosley 159 1998 Stefano Benetti
The Astrophysical Journal 496 (1), 454

Sergey Karpov
The rate of supernovae. Il. The selection effects and the Igor Chilingarian

frequencies per unit blue luminosity 18 1993
E Cappellaro, M Turatto, DY Tsvetkov, OS Bartunov, IN Makarova
arXiv preprint astro-ph/9302017

Non-equilibrium radiative transfer in supernova theory-models

of linear Type-Il supernovae 102 1993
S| Blinnikov, OS Bartunov
Astronomy and Astrophysics 273, 106

Distribution of supernovae relative to spiral arms and H |l

regions 100 1994
OS Bartunov, DY Tsvetkov, IV Filimonova

Publications of the Astronomical Society of the Pacific 106 (706), 1276
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o)l PROFESSIONAL

[MpoheccroHasibHbIM aCTPOHOM

198X - Katanorn CBepxHOBbIX Ha KapToykax
198X - Katanorn CBepxHOBbLIX Ha NIeHTax
PacueTbl cnekTpoB CBEepPXHOBbIX

OT AcTtpoHomum K CYb/A

PacuyeTbl rmapoanHaMmmnyecknx moaesneii B3pbiBoB CBEPXHOBbLIX, PACHET KPUBbIX Giecka

1993 — UCSC, 3HakomcTBO C INGRES
Katanorn B CYBA !

* Crartuctuka CBepxHOBbIX 3Be3[ (YacToTa, pacnpeaesnieHue)
* ABTOMarmyecknin nomck CeepxHoBbIX 3Be34 ( spatial indexes Q3C, pgsphere)

1995 — Postgres95
1996-1997 — ncnonb3oBaHue PostgreSQL
MepBblid naty
NHTepHaumoHanmnsauma (locale support)
1999 — Hauasio paboTtbl Haa Pambnepom
* Openfts, nHaekcnposaHne maccueos, GiST

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

2015 — obpa3zoBaHne KkomnaHuu Postgres Professional
2016 — RUM access method
2017 — SQL/JSON

4

SN 2008fv B ranaktuke NGC 3147 B [lpakoHe
Omutpuin LiseTkos, FTANLL
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Pos{gres M31 ( AHgpomepa), A3T-5
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Poslgres Blink Comparator (manual discovery)
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M31 ( AHapomena), A3T-5
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x-00001|1.
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.
x-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.
x-00023|19.
x-00024|20.
x-00025|21.
x-00026|23.
x-00027|24.
x-00028|24.
x-00029|24.
X-00030|24.
x-00031|26.
x-00032|26.
x-00033|26.
x-00034|27.
x-00035|27.
x-00036|28.
x-00037|29.
x-00038]|30.
x-00039|30.
x-00040]33.
x-00041|33.

1458447 -89.
3300139 -89.
2556022 -89.
6464625| -89.
3110253 -89.
6275517 -89.
8266025]|-89.
0694378 -89.
6627953| -89.
0494292|-89.9705058
4863922|-89.9699058
0953692|-89.9016031
3240233]-89.9344336
7906064|-89.9070308
0416581|-89.9300586
0522308]-89.9002281
2808536|-89.9107669
0316142|-89.9214558
8727033|-89.9577031
6546639|-89.9191919
3035981|-89.9447475
5185631|-89.9446836
8675597|-89.9836308
9699533|-89.9226864
6777744]-89.9256808
3660669|-89.9036558
2841308|-89.9516475
3273161]-89.9202392
5540458|-89.9246003
5655172|-89.9122336
3487519|-89.9460336
5268008|-89.9311503
6070808|-89.9271808
4104919|-89.9768558
8290442|-89.9304622
5552036|-89.9199117
4407347]-89.9762836
5729608|-89.9377753
7101131|-89.9105642
2918250|-89.9106614
4843678|-89.9442058

9186147
9332336
9641031
9060142
9523947
9279197
9129272
9714031
9244314
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POS greS Observations: 10"5

x-00001]|1.
x-00002]|1.
x-00003] 3.
x-00004|3.
x-00005|6.
x-00006 6.
x-00007]7.
x-00008]9.
x-00009]9.

Xx-00010|10.
x-00011|10.
x-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.
Xx-00022|18.
Xx-00023|19.
x-00024|20.
x-00025|21.
x-00026|23.
x-00027|24.
X-00028|24.
X-00029|24.
x-00030|24.
x-00031|26.
x-00032|26.
x-00033|26.
X-00034|27.
X-00035|27.
x-00036|28.
x-00037|29.
x-00038|30.
x-00039|30.
X-00040|33.

1458447 -89.
3300139] -89.
2556022 -89.
6464625|-89.
3110253 -89.
6275517 -89.
8266025]|-89.
0694378 -89.
6627953 -89.

2l =5 2 s Wi

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.
5655172| -89.
3487519 -89.
5268008| -89.
6070808 -89.
4104919 -89.
8290442| -89.
5552036 -89.
4407347| -89.
5729608| -89.
7101131 -89.
2918250| -89.

9186147

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
9122336
9460336
9311503
9271808
9768558
9304622
9199117
9762836
9377753
9105642
9106614

0 A A ()

X

Catalog(s): 10"9

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.
t-0000030|24.
t-0000031|26.
t-0000032|26.
t-0000033|26.
t-0000034|27.
t-0000035|27.
t-0000036|28.
t-0000037|29.
t-0000038|30.
t-0000039|30.

t-0000040|3

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.
5655172|-89.
3487519 -89.
5268008| -89.
6070808 -89.
4104919 -89.
8290442| -89.
5552036 -89.
4407347|-89.
5729608| -89.
7101131 -89.
.2918250| -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]0.160]0.
9122336|0.205]0.
9460336|0.050]0.
9311503|0.335]0.
9271808|0.050]0.
9768558|0.094|0.
9304622|0.017]0.
9199117|0.050]0.
9762836|0.635]0.
9377753|0.314]0.
9105642|0.050]0.
9106614|0.050]0.




poggg;%eog Spatial join (Machine discovery)
Astronomy meets database

ABTOMaTU4YeCKNin nonck CBepxXHOBLIX 3B€3/

1. I306paxeHne Heba (dpoTorpadusa, CCD)
Bblaenntb Bce 06beKTbl (TbiCAUM) — MHOrmne tbicaun (1015) !
3. CpaBHMBaeM BblaiefieHHble 00beKThI C KaTasiorom (tabnuua,109)
- CoeanHeHune (join) apyx Tabnuu, — crossmatch query
- CermeHTMpyem HebeCHyo cgoepy, UCNob3yeM crnelnasibHble MHOAEKChI

N

HEALPIX HTM

4. Nckntovyaem aedekTbl, acTeponbl, KOMETHI ...
5. MNonyyaem HoBble 0OBLEKTHI - 3BE3Abl-KaHANAATbI
6. [poBOAMM KOHTPOJIbHbIE CHUMKU




OSCIres WSDB Whole Sky DataBase

* Database of astronomic catalogues in Cambridge

University
* ~5dbs,~ 40 users, up to ~ 10°7 queries 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.



o PROFESSIONAL

P .
OS(Ires Gaia Alerts Database

* Real time Detection of alerts in the Gaia

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

* pg 9.3 + synchronous replication + g3c

* 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 SAl 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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(Al TexHONnormm

Icnonb3yeMble TeXHO/I0MMM - open-source

Apache, perl, mod_perl, Mason, php,
PostgreSQL, Tomcat, Axis, Java, Linux

Pa3zpaboTaHHble TEXHOMOIrnK

3-X YypOBHeBad apxXuTteKkTypa

dpoHTeHa (apache+mod_accel), dpoHTeHA Ans
6UHapHbIX dpannos

MHdpopmMaumoHHasa wunHa (perl middleware)
cepBep npunoxeHun (apache+mod_perl, Mason)

HenpepbIBHbIN LUK pa3paboTKn npoekTa

RBAC - cucteMa ponieBoro pasrpaHmnyeHud
O0oCTyna



(Al TexHonornm (2)

Pa3zpaboTaHHble TeEXHOMOMnKU

[TonckoBble TexXHO0rnm

JVNHaMnUYeCcKnm nonuck rno AOKyMeHTaM B B[] -
Tsearch2, sxoant B anctpnbytme PostgreSQL

[INHaMmMyeckmnm nonck — metagaHHblie B b/,
nokymeHThbl BHe B[], OpenFTS (openfts.sf.net)

NWHTepHeT nouck (crawler, search)— GTSearch
Pacwmnpgaemoctb ORDBMS PostgreSQL

GiST ( Generalized Search Tree) — HOBbIe TUMbI
NaHHbIX, HOBblE 3aNpoChl, MHAEKCHAA noaaepxKa

GIN ( Generalized Inverted Index)
Concurrency & Recovery



ﬂR%MS AMEDE - GoogleApp

ACID ColumnarDB NoSOL EC2 -
BASE StreamDb
CAP : UtilityComputing
(key,value) SciDB
BPELWS  URI COA " laas
CloudDB Saa@pRed;@
SO.AP Web2.0 owL
Science 2.0
UDDI
wspL  EoT RDF
WS | HTTP RDFS
SOA WOA Semantic Web

pswien VY- vo,wwr




o)l PROFESSIONAL

Pos{gres AcTpoHomuA + IT

* [MoTom 6611 RAMBLER
* BuptyasibHaa O6cepBartopus
* [1pnwo NnoOHMMaHne YTo:
CoBpemMeHHasa acTpoHOMUA — 3TO ACTpoOHOMUA+IT

Heobxoammo 3HaTb MHOIO TEXHOMOMMI
MHOIMX TEXHOMOMNN eLle He Obl10
MHormne ydeHoie nownm B IT

* A yrnyoéunca B 6asbl AaHHbIX (Postgres9s)

Acnonb3oBas B Hayke

3apabarbiBan Ha XU3Hb

Pa3pabaTbiBasi HOBbIE Uaeu

O6ulasnica B 60/1bLIOM MeXayHapoaHOM COo0obLLecTBe



PostgreSQL (since 1995)

|® @ nhttps://www.postgresgl.org/comn  EJQY ¢ C ] {Q oleg bartunov = ] $ O -=0-H " =

Major Contributors

Contributor Contribution

Oleg Bartunov (oleg at
sai.msu.su)

Postgres Professional,
Lomonosov Moscow State

University
Moscow, Russia

Introduced the locale support, has contributed GiST, GIN and
SP-GiST extensibility infrastructures, full text search, KNN,
NoSQL features (hstore and jsonb) and several extensions
including fuzzy search, support for tree-like structures and
arrays.




o)l PROFESSIONAL

Pos{gres

PostgreSQL Developers Meeting, 2015, Ottawa, Canada

Tpoe POoCCUICKNX pa3paboTurKoB yYacTBYIOT B COBELLAHNM pa3paboTUMKOB



o)l PROFESSIONAL

Pos}lgres He noctrpecom eguUHbLIM ...




o) PROFESSIONAL

Pos}gres He noctrpecom eAnHbLIM ...
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o) PROFESSIONAL

Pos}gres



Poggéi%"% 370 pacckas He npo Open Source

CBoboga — HeobxoamMmoe ycnoBue a1 TBop4YecTBa.
poen poxaarTca B CBOOOIHOM TBOPYECTBE.

'naBHble CBOUCTBA
* BO3MOXXHOCTb GecniaTHOro TMpaXKmpoBaHUs
e JloCTyn K NCXOAHbIM KOAaM

OcHoBHble cBo60oabl No FSF/GNU:

* BbINOMHATL Nporpammy

* I3yyatb 1 moaudomumpoBaTtb nporpammy

* [lepepaBaTb KONMK NporpamMmmb|

 [lepepaBaTb KON MmoanMPULMPOBaHHON NMPorpamMmb!

«be3paccyaHaa» cBoooga MIT/BSD:
e Co3gaBarb 3aKpbITYHO NporpaMmmMy Ha OCHOBE OTKPbITOW



JTO paccKas He Mnpo IMUEeH3nun
Pos{gres
google un ropuct Bam NomMoryr)

WTFPL,
Public
Domain,
cco

All derirative works
must be issued under
the same license

Code under another Every file must
license can be freely contain all information
linked and distributed 1 about changes, copyrights
with software and patents.
Patent protection.

Companies, that Companies, that
distribute software distribute software

cannot bring a legal 1 cannot bring a legal . 4 ks Allowed to use name
claim against the claim against the LICI:;:Z of copyright holder in

software users. software users. the promotion

BSD
(3-clause)
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Pos{gres W He npo muposble TeHAeHUuu MO

Popularity trend

Ranking scores %

70 %

65 %

60 %

55%

50%

45 %

40 %

35%

30%

-8~ Commercial License
=+~ Open Source License

Jan 2013 Jul 2013 Jan 2014 Jul 2014 Jan 2015 Jul 2015 Jan 2016 Jul 2016 Jan 2017

© 2017, DB-Engines.com



o) PROFESSIONAL

Posf{gres W He npo TeHaeHUuu pbiHKa CYB/

HOBbIX NPUIOXEHN CYLLLECTBYIOLLUNX MPUTOXEHNI

6yayT Ucnosib3oBaTh
penAuUnoHHbIe 6a3bl AAaHHbIX
C OTKPbITbIM KOAOM
B 2018 roay*

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

PocT nonynsapHocTu Open Source — MUPOBOIA TPEHL,


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

of] PROFESSIONAL 3T0 aCCKa3 " O Ka be B
Pos{gres P P PbEPY

Project leader
Core member

~N

Explicit
promotion,
typically after
voting

2. Contributor

A Implicit
promotion by
accepted

contribution

Active developer
Peripheral developer
Bug fixer

Bug reporter

Whkoo

Passive user
Reader

=N

Open Source

11. Leads project

10. Receives vote of trust

BN W koo N O

Keeps contributing
Engages in conversation
Makes first contribution
Finds a bug; reports it
Gives it a try; is happy
Checks out the project
Finds a matching project
Searches web for software

Needs to solve a problem



Pogzgisseog Kapbepa B Open Source

POJIWN:

- [lonb3oBatesib

—  KoHTpunbbIOTOP

-  Kommutep

- PeBbloBep

- YnpaBneHel (core team member)
- Ynpasnswoumin npoektammu

- YnpasneHey (foundation member)



o)l PROFESSIONAL

Posygres  UYrto paet yyactue B Open Source

[TprYacTHOCTb K 60/1bLLIOMY NPOEKTY, 60/1bLLIOMY
coobLLecTBYy

Peanunsaunsa kak paspaboTymnka
BrnnaHue Ha pasBuTue npoekTta
He3aBMCUMOCTb OT KOMMaHun, penyTaLna B coooLlecTse

Kapbepa B COO0OLLECTBE KOPPETNPYET C Kapbepoun B
KOMMaHnm

BO3MOXXHOCTb XXUTb U paboTtaTtb B yA0OHOM MecTe —
nOma (no Piter, no Moscow) !

YposnetsopeHue — help the World !



o)l PROFESSIONAL

Pos{gres Tpe6oBaHUSA K pa3padboTUnKy

3HaHWe 1 BNnageHne OCHOBHbIMU MHCTPYMEHTapPUAMU

- A3bIK[M] nporpaMmmmpoBaHns
- Git, Tpekkepsbl, BUKN, cpeacTBa JOKYMEHTUPOBAHUSA

CoBMeCTUMOCTb C COO6LLIECTBOM

— 3HaHue aHIrNIMNCKOro A3bika (pasHbie)

-  YMeHue BecTu nepenmncky

- He nponagatb Hago1ro

- Cnepgosatb CTU/1HO KOANPOBAHUS

—  CUHXpOHM30BaTbCA C LUMK/IOM pa3padoTku

— Cneposartb NPUHATLIM CLLEHAPUAM pa3paboTKu
- [lpuHMMaTbL y4yacTue B X13HWN coobLllecTBa



of) PROFESSIONAL 50 cnOCO6OB I-IOMOLIb c006 eCTB
Pogzgres = y

Core Code

Other Code

Everything Else



o) PROFESSIONAL

Posf{gres 50 cnoco6oB NomMoyb COOOLLECTBY

Core Distribution
Admin Tools




o)l PROFESSIONAL

Pos{gres

Appo
Pa3paboTka, review, TecTMpoBaHue,
reporting bugs

JKocucrtema

Paclunpenus, apavisepbl, ORM, cpeacrsea
MOHUTOpPUHra... noaaepxka Pg B
npuknagHom MO

Co3gaHne aMcTpmbyTrBOB, NakeTnpoBaHme

JdokymeHTauunaA

YnyduleHue, nepeBo, nyonmkauusa craten,
KHWUT, Y4E€OHbIX, MapKETUHIOBbIX
Marepuasios...6norruHr!

PacckaxunTte o cBoen UCTopuUn C
PostgreSQL!

50 cnoco60B NOMOUYb COOOLLECTBY

OOLeHne, obpasoBaHue
Co3agaHne nokasibHbIX COO6OLLIECTB
[MpoBeaeHne KoHdhepeHUun,
MUTanoB, CEMNUHAPOB, YYEOHbIX
KYpPCOB.

BHegpute PostgreSQL!
B Balien komnaHun. 3anycTure
yuyebHbIN Kypc B Baluem BY3e

CnoHcopcTBO

CnoHcupyinTe pa3paboTKy HY>KHOW
Bam oyHKUMOHa/IbHOCTMN,
CnoHcupyinTe meponpusaTme.



Google
Summer of Code

* Bo3MOXHOCTb cTyaeHTam/acnupaHTam nopabortars B Open Source npoekre
* 12,000 ctyneHTOoB 13 104 cTpaH 3a 12 net
* IHgua (2,262), WrtaTtkl (2,202), l'epmanua (717),...Poccud....
* MpumepHo 30+ loc !
e Caunt npoekta — http://g.co/gsoc
e [1na ctyaeHToB — http://g/co/gsoc/studentmanual
e YCneLlHbIN CTYAEHT nonyyaet Bo3HarpaxaeHue (USD 3000-5000 ')


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

Po: Google mentor (PostgreSQL, 2006)




o)l PROFESSIONAL

Pos{gres NcTopusa ycnexa




o)l PROFESSIONAL

Pos{gres NcTopusa ycnexa

e 2-4 WKoNna
. BM|/|K MIY
e 2011 rog - GSoC Apache Mahout
«Parallel Viterbi algorithm for HMM>»
« Pabora B rpynne banecoBCKknX METOA0B
e Ounnom no Machine Learning
2016 rogq — nekumna B AHgekce
[eKOHCTPYKUMA Mmudpa o rimybokom o06ydeHnu
* lpenogasatens B BLUD
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
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Pos{gres Yto Takoe PostgreSQL

PostgreSQL - 3To0 cBOO0OAHO pacripocTpaHseMasi
obbekTHO-pensitimoHHasi CYBI (ORDBMYS)

PaciumpsieMasi — THUIBI JaHHBIX, OIIePaTOpHl,
(DYHKLIMH, UH/IEKChI

ITognep>xkka ANSI SQL (1992, 1999, 2003, 2011),
NoSQL (key-value, JSON, JSONB)

Pa3pabaTbiBaeTca He3aBUCHUMbIM MUPOBbLIM
CO0OLLECTBOM C CYLECTBEHHbIM POCCUNCKNUM yYacTUeMm

ITpousHolenue: post-gress-Q-L, post-gres, MOCT-Tpec,
pgsql (Im3->k3-3C-Ky-3/1b)

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

Poccunckuin BeHaop - kKomnaHua Postgres Professional


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

o)l PROFESSIONAL

Pos{gres BaxHelnwune ceoucTBa PostgreSQL

Haje)xHocTb M ycToMuMBOCThb PostgreSQL PacmmpseMocTb

HapexxHocts PostgreSQL sB/issieTCst ©3BeCTHBIM U [JOKa3aHHbIM Pacmmpsiemocth PostgreSQL ro3BosisieT [06aB/sSITh HOBYHO
(pakTOM Ha MprMepe MHOIMX MTPOEKTOB, B KOTOPLIX PostgreSQL (YHKIIMOHALHOCTh, B TOM UMCJIe ¥ HOBbIE TUITHI JAHHBIX, 0e3
paboTaet 6e3 erHOTO CH0s U MpH HOMBILIKMX Harpy3kKax Ha OCTAHOBKM CepBepa ¥ CBOMMU CUJIAMH.

MIPOTSPKEHUU HeCKOJIbKUX JIeT. TlocTynHOCTH

KpoccnnargopmeHHOCT PostgreSQL pacrnipocTpaHseTcs 1oy, AuLieHsuei BSD, koropas He
PostgreSQL noagepxuBaeT Bce Bl Unix, BKoyas Linux, Hak/laJibIBaeT HUKaKUX OIPaHUUYeHHN Ha KOMMepYeCKoe

FreeBSD, Solaris, HPUX, Mac OS X, a Takxe MS Windows. MCIIO/Ib30BaHKe U He TpeOyeT JIMLIEH3UOHHbBIX BBITLIAT. Bbl MOXKeTe
KoHKypeHTHasi pa0doTa npu 00,/1b1110¥ Harpy3Ke Ai@xe npoyasaTk PostgreSQL nog ceoum nmeHem !

PostgreSQL ncnonb3yet mHOroBepcroHHOCTL (MVCC) st He3aBucumMocTh

obecrieueHrs HaZIe)XHOM U OBICTPOM PabOThI B KOHKYPEHTHBIX PostgreSQL He NpUHA/IeKUAT HU OJHOI KOMIIAHUH, OH Pa3BUBAETCs
YCJIOBUSIX T10/, OOJIBIION HArpy3KOil. MeKIyHapOJHbIM COOOIIeCTBOM, B TOM UKCJIE ¥ POCCUACKUMHU
MacirabupyemMocThb paspaborunkamu. He3zaBucumocts PostgreSQL o3Hauaet
PostgreSQL OT/IMYHO MCIO/Ib3yeT COBPEMEHHYH apXUTEKTYPy Eiiiii;ﬁﬁ;ﬂb Bammero bu3Heca OT BeH/0Pa H COXPaHHOCTE

MHOT'0s1JepHBIX IIPOLIECCOPOB - €ro MPOU3BOAUTE/IBHOCTE PacTeT

nmiHeliHo 70 64-x simep. KnacTepHbie pelieHust Ha 6a3e Postgres IIpeBocxogHasA MojeprKKa

XL obecrneunBarOT rOPU30HTA/IBHYIO MaCIITaOMPyeMOCTb. CoobmectBo PostgreSQL mpegocTapisgeT KBamU(GUIIPOBAHHYIO 1
ObIcTpytO romoIb. KomMepueckrie KOMIaHUU TIpeJJiaraloT CBOU
YCJIYTH 110 BCeMY MUpY.
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Pos{gres

SAFEWAY (Y

asurion

Owr passion is your péace of mind™

PostgreSQL users

P45 EAWHaA 3NEeKTPOHHaA

S
@@ L}’ TOproBas NAOLLaAKA
avitoc® hh@ .

BECI/TATHBIE OB BSIBNEHMA HzadHunter

©EGAmans

Sex)

SONY ONLINE
ENTERTAINMENT

+BIG RUSSIAN Enterprise !



Posdgras

Michael Stonebreaker
Turing Award, 2015

PostgreSQL History

CODD 1969,1970

Relational model 1978 S L
1974-1975 _ 1979Q

-sm RSI1979_ Ty

INt eract|veGraph|cs REtﬁevaISys?e.rh """""""""" sk 19!\?7 Stop SQL B
~~~~~~~~~~~~~~~~~~~~ Y |LLUSTRA
1979198 __v *1985-1988™
" 1989 VI ____________
199 Postgres
1993 V4.2
-------- 1994 V&
Postgres9:
SQL

1997-04-03
Agatha Chiistie 2005 V8

2017 10



Pogzgres Original design of Postgres

1) provide better support for complex objects,

methods,

6) make as few changes as possible (preferably none) to the relational
model. *

* Stonebraker M., Rowe L. A. The design of Postgres.
—ACM, 1986. — T. 15. — Ne. 2. — C. 340-355.
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Pos{gres Extendability of PostgreSQL

"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 , TEEE Data Eng. Bull. 10 (2) pp.16-23, 1987



o)l PROFESSIONAL

Pos{gres

PostgreSQL Forks (we love forks!)

P TruCQ P> PipelineDB
P> TelegraphCQ o P
P PE[TACCE] > P REd Shlft
Amazon
P> Vertica
HP P> GresCube
P> Greenplum —» P> Greenplum
Enterprise Postgres
> Fuitst | 5 P CitusDB — > P> CitusDB
P> EnterpriseDB
RecDB
> gg}ezza P> Yahoo! Everest >
P> Aster Data P> Hadapt
Terradata Terradata P> Postgres-X2
P> HadoopDB
P> Postgres Pro
P PowerGres P> Postgres-XC P> Enterprise
P> Postgres-XL
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 >
2002 2004 2006 2008 2010 2012 2014 2015 2016

P> Commercial P> Open Source

https://wiki.postgresql.org/wiki/PostgreSQL_derived_databases
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gres Whenltstarted-usingPostgres-(Today)

Postgres is #4 !

Rank
Jan Feb
2017 2016
1. 1.
2. 2.
3. 3.
A5 A5
$4. Y4
6. 6.
7. A8.
8. 7.
A 10. 9.
$ 9. 10.

DBMS

Oracle £}

MySQL E3

Microsoft SQL Server 3
PostgreSQL E3
MongoDB £}

DB2 E3

Cassandra 3

Microsoft Access

SQLite

Redis 3

318 systems in ranking, February 2017

Database Model

Relational DBMS
Relational DBMS
Relational DBMS
Relational DBMS
Document store
Relational DBMS
Wide column store
Relational DBMS
Relational DBMS

Key-value store

Score

Feb Jan
2017 2017
1403.83 -12.89
1380.30 +14.02
1203.45 -17.50
353.68 +23.31
335.50 +3.60
187.90 +5.41
134.38 -2.06
133.39 +5.94
115.31 +2.93
114.03 -4.66

Feb
2016

-72.31
+59.18
+53.23
+65.02
+29.90

-6.58
+2.62
+0.31
+8.53

+11.96




Posigres PostgreSQL versions (~300)

PostgreSQL release timeline

96
a5
9.4
93
9.2
a1
2.0
84
83
az
a1
a.0
74
73
T2
71
7.0
6.5
6.4
6.3
6.2
6.1

60 J'I_I'I_l_l_l_l-llcll T I T I I I I T I T I T I T I I I I T I T T I T 1

1995 1996 1997 1998 1995 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 023

Development B Froduction B Epected ECL
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Pos{gres Poccuinckoe coooLecTBo

» Camoe opraHM30BaHHOE — HECKO/IbKO ThICSY Ye10BEK
* MuTanb!l Npu NoAAEPXKN KPYMHbIX KOMNaHWI

» KpynHeliwme B MMpe KOHPepeHLnn no nocTrpecy:

 netom PGDay.ru B CaHkT-lleTtepbypre (2014, 2015, 2016)
 3umonn PGConf.ru B Mockse (2015, 2016, 2017)

e CeKumn n KBapTUPHUKN Ha KPYNHEWLLINX KOHPepeHL X
* Highload++, RIT, Codefest, Stachka

* YyacTByeM B MeXAyHapOoaHbIX KOHJePEeHLUAX
« PGConf.EU, PGCon.org

* CBO6OAHbIE Kypcbl DBAL, DBA2, «Hacking Postgres» ot
Postgres Professional
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Pos{gres Pa3paboTtka aapa PostgreSQL

pnes no/mkHa ObITb MOHATHOW COO0OLECTBY U 000peHa
(«NpaBUbHbIN» USe-case)

MeToabl 1 noaxoAbl A0/MKHbLI ObITb 06CYyXXAeHbl (PR, nouck
CMNOHCOPOB)

Bbl A0/MKHbI YCNEeTb NoaaTb Ha KoMMuTecT ao “feature freeze”
Peanusauma aomkHa npouTn KOMMUTAECT
Bceraa Hanpetca “yMHUK”, KOTOPOMY HE NOHPaBUTCS
* Bna Ballero koga — oTcTynsl, trailing white-spaces
e HazBaHuA nepemMeHHbIX 1 QOYyHKLUUI
* OTCYTCTBME AO/HKHOIO KOMyectsa KOMMeHTapmneB, AOKYyMeHTauum
* Bawa meaneHHaa peakuma Ha 3amMmeyaHus



Pogzai?seog Paspa6oTka aapa PostgreSQL

*Ecnn Bbl HE HACTONUYMBbLI, TO BaC MNOCbI1AOT Ha CAEAYOLWNIA KOMMUTAECT

e Ec/in Bac 3akoMMuUTENN, TO byabTe “Ha HUXHEM cTapTe”
(bug fix, CMHXpOHMN3aLNSA)

* Penn3 — 310 oXkxnpaHue 6aros, obcyxaeHune B incrtax, padota Haj
ncnpassieHnAMU (MMHOPHbIE Bepcun)

*BbICTYMN/IEHME HA KOHPEPEHLUSX, TeHepaLlus HOBbIX NAe



GETTING A PATCH ACCEPTED IN POSTGRESQL

MAILING LIST DISCUSSION
IDEA / BUG
» -

—
COMMITFEST PROCESS
RETURNED

WITH

WAITING FOR
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Pos{gres HenpocTtaa ucropus pas3padoTku

* Havano npoekta- Sep 8, 2007 at 7:54 PM

date Sat, Sep 8, 2007 at 7:54 PM
subject Chat with Sergey V. Karpov

7:36 PM me: a tyT knn-search 3aHumawcCb, Macca MHTepecHoro. Bce
AyMalw, Kak B MnocTrpece 3TO MOMMETH
Sergey: a yuTo 3TO Takoe?
7:37 PM me: k-nearest coceaenm - cynep BaxHas 3ajaya
HanTuU 5 ONuXanwmx Touek
7:38 PM Sergey: Onuxanmwumx K Jdemy?
me:. K 3aJaHHOW Touke
7:39 PM Sergey:. B KakKoW cucTeme KOOPAUHAT?
me: B nwbon, B Nn-MepHOM NPOCTpPaHCTBe. B npocTom BapumaHTe - XOT4
O6bl Ha 3emne/Hebe
7:40 PM 3TO HYXHO AN MNOUCKA MOXOXMX KAPTUHOK, Hanpumep.
HaBWHbIKW BaApPMaAHT MNOBTOPSATb 3anNpoChl - He KATUT



Poggéi%"% NcTopus paspa6otku KNN

« TODO (http://www.sai.msu.su/~megera/wiki/TODQO)
Ha4dasio 2008 roaa, y>e ecTb NOHMMaHMe YTo Aenatb

e 25 nwoHA 2009 roga — nucbmo Paul Ramsey (POSTGIS)
* 10 unrona 2009 roga — KOHTPaKT Open Planning Project Inc.
e 20 HoA6psa 2009 roga — naty KNNGIST v.0.1 (moaynb pactiu)
* Commitfest nightmare
- 22 nionsa 2010 — KNNGIST (v.0.8), commitfest
— 13 ceHTa6pa 2010 — KNNGIST (v.0.9)
- 03 pekabpa 2010 — Tom Lane committed for 9.1 !
- 21 aHuBapsa 2011 — contrib/btree_gist committed !


http://www.sai.msu.su/~megera/wiki/TODO

o)l PROFESSIONAL

Pos{gres NcTopusa paspadcoTkm KNN

* WToro: Ha npoekT ywio 6onbuie 3 net !
* PeasibHOe nporpamMmmmpoBaHne 3aHA/10 HECKOJIbKO MecsLEeB
* OCHOBHbIe NPUYUHBI:

— OTCcyTCTBME NOAAEPXKA

— 3aHATOCTb pa3paboTynKoB

— YCNoXHeHue npoleaypbl pacCMOTPEHUS NPOEKTOB B
coooLlecTBe



Pogzgres Poccuiickue pa3paGoTUmKm

Baaum MuxeeB, KpacHosipck (PostgreSQL CORE MEMBER)

PostgreSQL CORE

* MVCC

* WAL

* Subselects

* Vacuum

* Transactions Isolation
* Triggers

Now retired ( VP Goldman Sach)
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Pos{gres 20 years of PostgreSQL

4 Pluggable Table engines
XTM, SQL for non-atomic ODKA
- parallel exec, FDW pushdown RUM
'% Create AM__gf Generic WAL
2 @ Logical decoding RLS, Upsert
S 2 S JSONB
S =0 = Cascading rep  Lateral
T £ 25% Streaming rep S| FDW
g 'gl: Exclusion constraints _C JSON -
oo - FTS SP-GIST
KNN GIST
PITR ML
GIST GIN
Lo WAL
0 MVCC
internationalization +
2 |1st russian patch S
o O o o - 09O s
e © N~ (o)) o O
[ r r rr [ rrr1r 1t [T 11 °1 T 111 1 >
1995 2000 2005 2010 2015
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Posf{gres CospgaHue komnaHum Postgres Professional

AHuBapb-anpens 2015 T.

PaHblue:

Postgres ncnosb3oBasin
Ha CBOM CTpax, puUcCk,

N B yOOBO/IbCTBKE.

Tenepb:
EcTb poccurckas KomnaHua — BeHO0p,
obnapatoLlas KoMneTeHumen paspaboTyunKkos.



Posdgras

Oleg Bartunov, Teodor Sigaev, Alexander Korotkov

Russian Developers

Speakers PGCon, PGConf: 20+ talks
GSoC mentors
PostgreSQL committer (1)
Conference organizers
50+ years of PostgreSQL experience: development, consulting & audit
Novartis, Raining Data, Heroku, Engine Yard, WarGaming, Rambler, Avito, 1c

PostgreSQL CORE

Locale support

PostgreSQL extendability:
GiST(KNN), GIN, SP-GiST
Full Text Search (FTS)
NoSQL (hstore, jsonb)
Indexed regexp search
Custom AM & Generic WAL
RUM AM

VODKA access method (WIP)

Extensions:
Intarray
Pg_trgm
Ltree
Hstore
plantuner




pogggi?gg Postgres Professional

Poccuinckmnn BeHgop PostgreSQL B Poccum

* [Mopaepxkka, paspaboTka, KOHCa/TTUHT, 0ByYeHne
* Temy TexHonorn4yeckom Heszasnucumoctn CYB/ nponaraHanpyem ¢ 2011 T.
* YneHbl MexayHapoaHoro coobulectsa

* Y4YaCTHUKM N CNOHCOPbI MeXayHapoaHbIX KoOHdepeHuuin (KaHaga, ABCTpuS,
Bpasnnus)

* PgConf.Russia - kpynHeuwwne B mmpe KoHdepeHumsa no PostgreSQL
B HanpaBneHuax, rae Mol Beaem paspaboTtky, PostgreSQL

apnsetca nmaepom* cpean PCYb/

* reoNH(OPMaLIMOHHbIE CUCTEMbI, C1ab0CTPYKTYPUPOBaHHbIE AaHHbIE,
MO/THOTEKCTOBbI NOUCK, PaCLUMPAEMOCTb

Bce poccuiickme KtoveBble MeXAYHapOaAHO NPU3HaHHbIE

pa3paodoTumkn PostgreSQL paboTtatoT B Hallen KoMnaHunu
B Hawen komaHae 4 kaHanaata HayK: 3 — no PostgreSQL u texHonornam B/,
CotpygHuyaem ¢ MI'Y u Criery.



o)l PROFESSIONAL

Pos{gres Postgres Professional NY 2016




OOOOOOOOOOOO

Pos}gres

TexHonornyeckas
He3aBNCUMOCTb

MupoBasi TEHAEHLUNS K OTKPbITbIM PELLIEHNAM



o) PROFESSIONAL

Pos{gres CMO - Xoa KoHéM K poccuiickomy MO

KOHKYpPEeHTOCNOCOGHOCTb
Ha MUPOBOM pPbIHKE

[Tnpammnaa
«MMMOpPTO3aMeLLeHNA»

TexHonornyeckas
He3aBNCUMOCTb

iMnopTo3ameLleHue

JKocucTtema oTpacsau

PocT kKomneTeHuumn

Xopouwuit Open Source npogykt (Postgres)



Pogggi?seog Fop, N3HU KOMMNAHUK

2015
dbeBpasib.
Anpens..
11OHb.

Nonb.
Nonb.

Perncrtpaums KomnaHum

Hauasnio paboThbl

NepBOe MecTO cpean NPOEKTOB No nMmnoprtosameweHno CYb/
[epBasd KpynHasa paspaboTka — MOHUTOPUHT OXUAaHNI
C6opkun nog Windows n 1C

[oTOB Kypc DBAL.

OKTA6pb. [loCTMKeHue 2 MJIH TPaH3aKUuui B cekyHay Ha Power 8

2016
AHBapb.

dbeBpasib.
MapT.

Anpens..

7 NOKNaAoB Ha MeXayHapoaHbIX

[oToB Kypc DBA2 koHpepeHumax (PGCon, PGConf)
Boinyck PostgresPro 9.5.0.1 20 [A0KNAfI0B HA POCCUIACKIX
PgConf.Russia 2016 KoHpepeHLmsx

Bbinyck PostgresPro 9.5.1.2 65 naryeit B aapo PostgreSQL 9.6
BxoxaeHne B EAvHbIN peecTp poccuinckoro MO

Bbinyck PostgresPro 9.5.2.1




Pogzai?seog 2- I rofi, )XN3HN KOMMAaHUM
2016
Postgres Pro Enterprise 1.0
2017

Postgres Pro Enterprise 2.0
Postgres Pro Standard 9.6.2

10 poknagos Ha MexXxayHapoaHbIX
KOHhepeHumax (PGCon, PGConf)

25 10KNag0B Ha POCCUNCKUX
KoHpepeHunax

93 natuen B Aapo PostgreSQL 10




Pods Poccuuckasa CYB/ Postgres Pro
9 Standard

Postgres Pro Standard = PostgreSQL + ...

1) bosiee paHHUI OOCTYN K HOBbIM paspaboTtkam (B
NepPBYO o4epelb, POCCUNCKUM)

2) MoanepxkKa CO CTOPOHbI POCCUNCKON KOMMaHUN-
paspaboTymka

3) MpucyTtctBue B EanHom Peectpe Poccunckoro MO

OTKpbITas Bepcus 3aKkpbiTas Bepcus

» Open Source * COOTBETCTBME POCCUNCKUM
» BSD-nofo6Has uueHsuss  TP€60BaHnam Vb
* Ceptudomkauma ®CT3IK (5 HC/,
4 HOB) — B npoLecce
* bosiee BbICOKME YPOBHN — B
naaHax



Posigres 70 Takoe Postgres Pro Standard ?

1.Poccumnckmnm doopk PostgreSQL, Bowealinn B PeecTtp
Poccuickoro MO

2.Hawu paspabotkn aapa PostgreSQL, KoTopble eLlé He ycnenu
BOWTW B pPefin3, HO 3aKOMMUYEHbI B arncTpum, Hanpumenp,
SQL/JSON, JSONB compression

3.baKnopThbl N3 master, KOTopble Mbl CHUTAEM MONE3HLIMU
4.lNones3Hble pacimpeHnsa (He ToNbKO Hallw)
5.BO3MOXHOCTbL OnepaTtuBHO pearnpoBaTtb Ha 3anpochbl K/IMEHTOB

Postgres Pro Standard npegoctaBnisieT 4OCTYN K HOBOW
oYHKUMOHANBLHOCTU U YNydLLEHNAM paHbLUe, 1 NO3BOJIFAET bbiCTpee
pearmpoBaTb Ha 3anpochbl KIMEHTOB



poggg;?gg Postgres Pro Enterprise ?

1. Postgres Pro Standard +
Enterprise «donum»:
1.64-0UTHbIE TpaH3aKumn
2.BCTPOEHHbIN MynbTUMacCTepP
3.Komnpeccus
4.CeKumoHnpoBaHue AaHHbIX

++++++++++

S5.MHOr0 Yyero etle

HecoBmeCTUM B BaHW/1bHbIM NOCTIrpecom, rnjarHasd aMMueH3nA



Poggéi%"% PostgreSQL + 1C = pyx6a

[Touemy PostgreSQL ?
DKOHOMMKA U AOCTYMNMHOCTb

[MpoaBuHyTasd CYB/l, TeEXHOMOrMYecKun nuaep Ha pbiHKe
cBob6ogHbIX CYB/1

TeHOeHUMA MUPOBOTro pPbiHKa K OTKPbITOMY [10
TeHaeHLNs POCCUNCKOTo PbiHKa K poccumnckomy MO
EnnHcTBeHHas poccumnckas CYB/ ¢ noanepxxkon 1C
Kpenknn poccumnckmum seHgop — Postgres Professional



ROFESSIONAL

Pos}gres PostgreSQL + 1C = ipyx06a

Hauano - Postgres 8.1.4 (2006 roa), 10 net !
[locnenHAaa nogaepXxnsaemas sepcusa — 9.4

- [atum cenvac HEAOCTYIHbI

[MocneagHun penns PostgreSQL - 9.6

Coopka Postgres Pro 9.5.4 (Linux, Windows)
https://postgrespro.ru/products/1c_build

— BHyTpeHHunn 6ung 9.6

Moapo6Ho o PostgreSQL+1C goknan,
https://pgconf.ru/media/2016/02/19//1acknH JleB.pdf


https://postgrespro.ru/products/1c_build
https://pgconf.ru/media/2016/02/19/%D0%9B%D0%B0%D1%81%D0%BA%D0%B8%D0%BD%20%D0%9B%D0%B5%D0%B2.pdf

o)l PROFESSIONAL

Pos{gres PostgreSQL + 1C = Natum

mchar - MS SQL [varying] character types (not committed due to dependency on libicu.
citext extension is similar, but doesn't provides independency on system locale !)

fulleq, select NULL == NULL => true, support hash joins
fast truncate (non-transaction safe) — 6bicTpbli TRUNCATE o119 BpeMeHHbIX Tabnumu

optimization (col > 10 or col < 9, (col > 4 and col < 5) or (col > 6 and col < 7)) not
committed because of high computation complexity and rare need. Append Path + ordered
index scans

Applock (1c) — aoBe HOBble 6/10KMPOBKN, HE KOHM/INKTYHOLLME C NOCTIPECOBbIMM.

CoobulecTtso PostgreSQL nonyunno cnenyrouine narym
(cnacu6o 1C 1)

Index support for IS NULL (committed)

ORDER BY ... NULLS [FIRST | LAST] — (committed), index supported
Typmod for user-defined types (committed)

Win32 patch to fix pg_stat freezing (committed)

Plantuner (public) — http://www.sigaev.ru/git/gitweb.cgi?p=plantuner.qgit
Online_analyze (public) - http://sigaev.ru/git/gitweb.cgi?p=online_analyze.git



Poggéi%"% PostgreSQL + 1C = byayuee

Aicnonb3oBaHue BaHUbHOro PostgreSQL (?)
1C Fresh yxe ncnonb3yet PostgreSQL

[eHepauuna 3anpocoB ana PostgreSQL (cenyac
opueHTauna Ha MS SQL)

[logaep>ka NOCTrpecomM CTaTUCTUKN KPOCC-Kopennayum
Postgres Pro EE — mHoro ynyudwieHnn ana 1C

(B YaCTHOCTW, ynydlleHHas paboTta ¢ BpeMeHHbIMY
Tabnuuammn)



o)l PROFESSIONAL

Pos{gres Mbl Uwem TasnlaHTbl

Pa3paboTumkun, nHxxeHepbl, QA, PM, TexHn4veckne
nucarenun, ctaxepbl (CTyAeHTbl), MH0AN HAYKK

- PaboraTrb B KOMaHae, «XnTb» B COOOLLIECTBE
- YMEeTb N N0OUTb YYNTbLCH

— J1lo6UTb BbI30BbI

- [epxXxatb uenb

Bo3mo)kHa yaanieHHas paboTa



P Q PROFESSIONAL

slgres

KOHTaKThbI:

Oner bapTtyHoB, obartunov@postgrespro.ru
Www.postgrespro.ru - cmotpute ObpasoBaHue
PeecTp 3aga4y Ansa paspaboTyunkos

Hacking Postgres

Developer FAQ

Pecypcbl ana paspabortumkos Ha C

Mot XXK: obartunov.livejournal.ru

(noctrpec, ropsbl, doTO)

Telegram: @pgsq|!

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/

OOOOOOOOOOOO

Pos}gres
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