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«Mporpecc Codpt» —
POCCUNCKNIN Pa3paboTUmnK
MHPOPMALIMOHHBIX CUCTEM Ha
6a3e OTKPbITbIX TEXHONOTUA.

Ha npoTaXKeHnn MHOrnx neT moil
pa3pabaTbiBaem 1 peanmsyem
KpynHOMacCLITabHble NPOoeKTbl
Nno aBTomMaTmnlauum
rocy4apCTBEeHHbIX OPraHoB
Bnactn PO n Kopnopauuu.









LLdopbl

[1aHHble Harpy3ka
2 000 000 60pTOBbIX YCTPOWCTB 2 [laTa-ueHTpa
2 000 000 KoopAuHaT/MUHYTY 25 PostgreSQL cepsepos

520 000 000 3anpocoB B AeHb 80 000 — 100 000 Tuples Per Second




EE!! CTapT NPpOoeKTa

N masters

+

FDW (postgres_fdw)




EE!! CrapTt npoekTa. LLapaAnHT
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EE!! CTapT NpoekTa. KAACTED XPAHEHMS KOOPAMHAT

e | MAOCKQO4 TOBAMLIO HO CepBeEpPE
e ~ 300 000 000 cTpoOK B CYTKM
o INSERT B TOOAMLLY

o Master —Slave (PSR)




EE!! NepBbitt 31an. NPoBAEMATUKA.

e MacTtep HE CNPABAJETCH
C 3dMNMnChbIO,

e DbICTPbLIM POCT
PA3MepPa BA;

o MeAaAeHHas BbIDOPKA

o AoAr VACUUM(FULL),
ANALYZE;

o AOATOE pe3epBHOE
KOMMPOBAHME




EE!! NepBbidt 3TaM. Peluerume

o [1APTULMOHUMPOBAHME!

e RANGE =1 cytkn
e CHECK o df

e 30MeHA INSERT HO
COPY FROM STDIN

full_points
(id
dt
ver)

full_points_20160101
(id
dt
)

full_points_20160102
(id
dt
)

full_points_YYYYMMDD
(id
dt
)
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EE!! [lepsbin 3T1AMN. NTOMM

bbino Ctano

e [1nocKada Tabaunua

e INSERT

e 300 000 000 B AeHb
* 50 Gb B AaeHb

e MeaneHHbin SELECT

e [lapTULUMOHUPOBAHUE
e COPY FROM STDIN

e 800 000 000 B aeHb

e 150 Gb B geHb

e bbicTpbin SELECT
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Bropoun atan. [NpobAeMaTUKC

~150 GB B KOXAQS TADAULLD

+ Standby

[TOCTOSHHBIM POCT PA3IMEPA AQHHbIX B CYTKM
TadanLa > RAM

VACUUM, ANALYZE > 24acosB
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Bropoun atan. TMnoBoe yCAOBME 3aMpoCca

... WHERE dt >="2016-
08-28 10:00:00' AND dt
<='2016-08-28 21:00:00'

AND serial_num =
500174736
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Bropoun atan. PeLuenune

« JSONB BMECTO NAOCKOU TADAULLBI:

[{"dt": 1472361159, "alt": 186, "lat": 56.37424087524414, "lon":
38.70574188232422, "hdop": 23.100000381469727, "vdop": 23.100000381469727,

"speed": 40, .., "vehicle class": 1}]

e serial_Nnum OTAEABHOE NOAE
3ameHa df Ha start dt mend _dt

Ncrnoab3oBaHme VIEW B SELECT 3anpocax
CocTtaBHOM btree nHaekc no serial_num, start_dt, end_dt

Aopabotka WHERE B 3anpoce
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Bropomn atan. VIEW

CREATE OR REPLACE VIEW v_full_points AS

SELECT t.id, t.serial_num, (t.points->>'lat'"::itext)::double precision AS laf,
(t.points ->> 'lon".:text)::double precision AS lon, (t.points ->>'alt'::text)::smallint AS alt,
to_timestamp((t.points ->> 'dt'.:text)::double precision) AS df,
(t.points ->> 'is_valid':text)::boolean AS is_valid, (f.points ->>'speed':text)::smallint AS speed,
(t.points ->> 'course'::text)::smallint AS course, (t.points ->>'hdop'::text)::real AS hdop,

(t.points ->> 'vdop'::text)::real AS vdop, (t.points ->> 'vehicle_class'::text)::smallint AS vehicle_class,

f.created _aft, t.start dt, f.end _dt

'@é:;‘:FROM ( SELECT full_points.id, full_points.serial_num, full_points.start_dt, full_points.end_dt,
S full_poinfs.created_aft, jsonb_array_elements(full_points.points) AS points

FROM full_points) t;

(t.points ->> 'sat_visible'::text)::smallint AS sat_visible, (t.points ->> 'sat_used'::text)::smallint AS sat_used,
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Toetmn a1an. HoBbIM YCAOBME 3AMPOCA

... WHERE dt >'2016-08-28
10:00:00' AND dt < '2016-08-

28 21:00:00"' AND serial_num
500174736

WHERE (start_dt > '2016-08-28
00:00:00' AND start_dt < '2016-
08-28 21:00:00'")

AND end_dt > '2016-08-28
10:00:00'

AND serial_num =500174736
AND dt > '2016-08-28 10:00:00'
AND dt < '2016-08-28 21:00:00'

ORDER BY dt;
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EE!! Bropou atan. Nrtoru
bbino Ctano

o ~ 150 GB kaxxkaQs TaOAMLLC o ~2/ GB kaxaAQq TabAMLLO

e [IOCTPOYHOE XPAHEHME KOOPAMHAT o [1akeTbl JSSONB

e bbicTpbi SELECT o SELECT meareHHee Ha 30%
e 1AOAMLIO > RAM e 100OAMLLO < RAM

e VACUUM, ANALYZE > 2 yacos o VACUUM, ANALYZE ~ 2 MUHYTBI
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Toetnm atan. [NpobAemaTmka

Cny4anHas Bbibopka no 20 akkayHTam

Bribopku

B Nccrpoyroe

XpaHeHHe
(sec)

B JSONB +
BTREE (sec)
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Tpetmn atan. PeweHue

3JameHa start_dt n end_dt mHTepBAAOM tsrange:
Ncnoabzyem coctaBHom GIST mHAEKC:
CHmxkaem random_page_cost Ao 1.5

FILLFACTOR mHaekcos 100%
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OnTMMM3ALMSI. HOBOE YCAOBME 3AMPOCO

... WHERE dt > '2016-08-28
10:00:00' AND dt < '2016-08-

28 21:00:00" AND serial_num
500174736

WHERE (start_dt >'2016-08-28
00:00:00' AND start_dt < '2016-
08-28 21:00:00")

AND end_dt >'2016-08-28
10:00:00'

AND serial_num = 500174736
AND dt > '2016-08-28 10:00:00'
AND dt < '2016-08-28 21:00:00'

ORDER BY dt;

WHERE
int8range(serial_num,
serial_num, '[]'::text) &&
'[500200785,500200785]'

AND range_dt && '[2016-08-
28 10:00:00,2016-08-28
21:00:00]"

AND dt > '2016-08-28
10:00:00' AND dt < '2016-08-
28 21:00:00'

ORDER BY dft;
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EE!! Toetnm atan. Ntorm

Bbino Crano

e ~2/ GB kaxaas TaDAMLLO

e [ lakeTbl JSONB

e ~2/,5 GB kKakAaCQS TOADAMLLO

e [1akeTbl JSONB

o SELECT meareHHee Ha 30% e SELECT Ha nopsaok BbicTpee
e 100AMLLO < RAM e TAOAULLO < RAM
o VACUUM, ANALYZE ~ 2 o VACUUM, ANALYZE ~ 2 MMHYTHI

MUHYTbI

21



40

30

20

10

Boemsa BbIMOAHEHMS 3AMNPOCAO

Cny4vaiHana eblibopKa no 20 akkayHTam

Boibopku

B ocTtpoyHoe
XpaHeHue

(sec)
B /SONB +
BTREE (sec)

N USONB +
GIST (sec)
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g recr o

° MUMHMUMOAbHBIE M3IMEHEHMS
Om3HeC PYHKLUM M KOAQ MPOEKTA

 AQHHbIE CXATbl ~ B / PA3
« B AeHb ~ 40 GB
 (CKOPOCTb YTEHUA YBEAUNYEHAO

\ * Ha nopsgaok (GIST)

MOCTOG OOCAYXXMBAHME BA

I W\

‘!‘

5
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APXMBALMA AQHHbIX

ToeboBAHMA:
- AQHHbIE B OMEPATMBHOM AOCTYME — 1 roa
- APXMBHbIE ACHHbIE — 3 roaQ

PL/PQSQL + PL/Sh:

- PL/PQSQL - AOTUKQ, TOAH3AKUMOHHOCTb

- PL/Sh — pabota ¢ ytmamtamm pg_dump/pg_restore
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PL/PgSQL + PL/Sh

3anyckK no pPAcnmMCAHMIO
~ 6-8 YHOCOB APXMBALMI OAHOU NAPTULLMNM

TPAH3AKLMOHHOCTb B PpAMKAX AoyHKLUMM PL/PgSQL

3anyck Ha macTtepe, Aamn ¢ Standby

pg_xlog_replay_pause() + pg_xlog_replay_resume()
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A

———

PostgreSQL 9.4
He xsaTtaet u3 9.5/6 .
o [NMAPOAAAEABHBIM SEQ SCAN
e PQ_pathman
o HacaeaoBaHme FDW 100AML,

e BRIN-MHAEKCHI

Het coBcem B PostgreSQL.

o Check no FDW INHERIT TabAnL.aOm

Yo
-
— - o

—_——

- . Omyxaaemble TaBAmupl/tablespace

o [IAQHMPOBLLIMK HE MOHUMAET OMEPATOP & &)
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ety Crackbo 30 BHUMMAHKE!
BALLIM BOMNPOCHI?

Wwww.npoprogress.com



http://www.npoprogress.com/

