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[1pOTOTUN NPOEKTAa

OT HECKOIbKMX CUCTEM MOHUTOPUHIA NEPUOANYECKM COBMPAOTCA 3HAYEHMA NaPaMETPOB
M nuwyTcAa 8 b/.

Ronnyectso napametpos: 500000



CekumnoHmpoBaHue B PostgreSQL 10

CREATE TABLE test (id int not null, val real)
PARTITION BY RANGE (id);

Henb3s caenaTb CEKUMOHNUPOBAHHOM yXKe CYLLECTBYIOLLYIO TabanLy
M3MeHeHWe rpaHuL, CEKLMIN: CAOXKHO
[Tpobnembl ¢ MHOEKCAMM

brokunpytoume onepaumm



Bo3amoxXHoCTM pg pathman
HASH n RANGE cekumoHumnpoBaHue

OnTMMM3aLMKM NNAHUPOBAHMA N UCTIOTHEHUA
PartitionFilter BmecTto Tpurrepos (bbicTpbit INSERT)
ABTOMATMYECKOe CO34aHNe CEKLMNA NPU BCTaBKe
[ToNb30BaTENbCKME KONDEKM HA CO34aHME CEKLNIN
Nopnneprxka FDW-napTtruymm

Hebnokupytouee CEKLMOHNUPOBAHME

YnobHbin API



£L06an|lv\ CeEKUMOHNPOBAHWE 110 AaTe-BpeEMERHN

SELECT create_range partitions('parameter_value',

‘datetime event', '2018-04-01'::timestamp, '1 day'::interval, 10)

SELECT * FROM pathman_partition list

parent partition parttype expr range_min range_max

regclass regclass integer |text text text

parameter value parameter valus 1 2|datetime ewvent|2013-04-01 00:00:00|2015-04-02 0000200
parameter value parameter value 2 2|datetime ewvent|2013-04-02 00:00:00|2018-04-03 0000200
parameter wvalue |parameter wvalus 3 2ldatetime event |2015-04-03 00:00:00|2018-04-04 00:00:00
parameter wvalue |parameter valus 4 2ldatetime event |2015-04-04 00:00:00|2018-04-05 00:00:200
parameter wvalue |parameter wvalus 5 2ldatetime ewvent |2012-04-05 00:00:00|20128-04-06 00:00:00
parameter value |parameter valus © 2ldatetime ewvent |2012-04-0& 00:00:00|2012-04-07 0000200
parameter wvalue |parameter wvalus 7 2ldatetime ewvent |2012-04-07 00:00:00|2018-04-08 00:00:00
parameter value |parameter valus 3 2ldatetime event |2013-04-08 00:00:00(2013-04-0% 00:00:00
parameter value |parameter valus 9 2ldatetime event |2013-04-0% 00:00:00(2013-04-10 00:00:00
parameter value paramseter valus 10 2|datetime ewvent|2013-04-10 00:00:00|2015-04-11 Q000200
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BCTaBKa AaHHbIX

Multi-insert, no 20000 3anucen 3a 1 3anpoc, Bcero 1 maH.

Single table
1 partition
30 partitions

30 partitions ordered




[1pOTOTUN NPOEKTAa

OT HECKOIbKMX CUCTEM MOHUTOPUHIA NEPUOANYECKM COBMPAOTCA 3HAYEHMA NaPaMETPOB
M nuwyTcAa 8 b/.

KonnyectBo cMctem MOHUTOPUHTA: 5 (MpoHymepoBaHbl, noae system_id)

Ronnyectso napameTtpos: 500000



Foreign Data Wrapper

T

With PostgreSQL



og pathman + FDW



og pathman + FDW




pg pathman + FDW
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CREATE SERVER shardl
FOREIGN DATA WRAPPER postgres fdw
OPTIONS (host '192.168.33.86', port '5432', dbname 'cluster');

CREATE FOREIGN TABLE parameter value shardl (
system id integer NOT NULL,
parameter_id integer NOT NULL,
datetime_event timestamp without time zone NOT NULL,
datetime_store timestamp without time zone NOT NULL,
value real NOT NULL)
SERVER shardl
OPTIONS (schema name 'public', table name 'parameter value');



SELECT create_range partitions('parameter value',
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RackaaHoe CeKUMOHMpOBaHMe

Hanpamyto pg pathman He noaaepsmnBaeT



RackaaHoe CeKUMoHUNpoBaHue

Hanpamyto pg pathman He noaaepsmnBaeT

Xak: co3gaém FDW ans tekywewn b/,



SELECT create_range partitions('parameter value',

SELECT attach_range partition( 'parameter value',
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/leHopMmann3aumAa

[obasnaem none system_id B Tabamuy 3Ha4YeHUIN NapameTpoB
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BCTaBKa AaHHbIX

Multi-insert, 20000 3anucen 3a 1 3anpoc

rmasHasa b1, INSERT INTO parameter_value [pEEukTe

fnasHasa b1, INSERT INTO 14-15c
parameter_value_shardl

Mpamoe nogkntoueHue K b4 shardl, 1.8-2.2c
INSERT INTO parameter_value




Kaxayto ntepauuto reHepmpyetca 150-155 Tbic. 3anuncen,
B nponopuun npumepHo 15/13/9 (shard0/shard1/shard2)
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Cexkumna: ~18.14 mnH Cekuma: ~¥9.08 maH



30000

25000

20000

15000

10000

5000

Cekuma: ~9.08 mnH Cekuma: ~6.42 mnH



Bcero 3anucen: 1 231.4 m/H

KoHurypauua:
shardO — ¢pu3myeckana mawmHa, Windows 10 x64, SSD

shard1 — BupTyanbHasa mawmnHa, Windows 10 x64
shard2 — pu3myeckas mawmHa, Debian 7, HDD



Ha oaHoOW HOAE

CKOpPOCTb 3aMnCK He nagaeT

Bbicokaa ckopocTtb SELECT-3anpocos

[lpenmyLlecTBa WapaAnHra

CNnoXHble 3dMNPOCbI: BbIMOJNHAKTCA Napa/isie/ibHO Ha Y3/1axX K/1aCTepa

[TapannenbHaa 3anmcb
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[lpenmyLlecTBa Kaacrtepa

[MapannenbHas BCTaBKa B HOAbI KNacTepa: KpaTHoe
yBEAMYEHME CKOPOCTU 3amnmcu

Ecnn Bynet o4eHb MHOIMO 3aMpoCcoB — MeHble Harpy3ka
MeHblue CeKUMM Ha Kaxaon Hoae
MeHblle MecTa Ha ANCKEe Ha KaxKaAoW HoAbl

MOM¥HO BbIHECTM apPXMUBHbIE AaHHbIE Ha OTAE/bHbIN Y3



SELECT

Ha Bcex Tabauuax co3aaHbl MHAEKCHI MO MOAAM
parameter_id n datetime_event

SELECT * FROM parameter_value
WHERE parameter id=86
AND system id=3
AND datetime_event BETWEEN '2018-04-15 03:00:00'
AND '2018-04-20 03:00:00'

Bpema BbinonHeHuna: 30-40 mc



EXPLAIN ANALYZE SELECT COUNT(*) FROM parameter_value
WHERE system id=3 AND parameter_ 1d<1000

Aggregate (cost=161.33..161.34 rows=1 width=8) (actual time=3704.307..3704.307 rows=1 loops=1)
-> Append (cost=100.00..161.32 rows=6 width=0) (actual time=12.251..3672.906 rows=504581 loops=1)
-> Foreign Scan on parameter_value_shard1 (cost=100.00..161.32 rows=6 width=0) (actual
time=12.250..3646.413 rows=504581 loops=1)
Planning time: 0.217 ms
Execution time: 3705.927 ms

EXPLAIN ANALYZE SELECT COUNT(*) FROM parameter_value shardl
WHERE system id=3 AND parameter 1d<1000

Foreign Scan (cost=100.02..161.24 rows=1 width=8) (actual time=430.953..430.954 rows=1 loops=1)
Relations: Aggregate on (public.parameter_value_shard1)

Planning time: 19.221 ms

Execution time: 501.327 ms



Postgres MOXHO NCIOJ1Ib30BAdTb.
Big data

[OpM30OHTaNbHOE MaclITabupoBaHme

Postgres nam NoSQL?
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