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EOVHBIN LLYTIMC — BbicokoHarpyxeHHas fintech-
aKocuctema, ogHa 13 KpynHeuLwmnx Ha pblHKe.
CobCTBEHHbIN 3MEKTPOHHbIN KOLLESIEK.

MWNNUOHbI NNaTeXxemn exeaHeBHoO.
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3a4yeM HaM napTuumpoBaHue

HoBbIX AaHHbIX MHOIO, HO HY>XHbl OHN HE HaBCeraa.
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3a4yeM HaM napTuumpoBaHue

HoBbIX AaHHbIX MHOIO, HO HY>XHbl OHN HE HaBCeIlaa.

[TpoLlie 6opOoTbCSA C pacnyXxaHUeM.
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3a4yeM HaM napTuLnpoBaHue

—10BbIX JaHHbIX MHOIO, HO HY>KHbl OHN HE HaBCerja.

poLle DoOpPOTLCS C pacrnyxaHUeM.

poLLe ynpaBnsATb apX1BOM.
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3...2...1...

[MapTMyupoBaHne Unu cekLMoHnpoBaHme?
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3...2...1...

[apTuunpoBaHMe UM cekLMoHMpoBaHne?

B ocHoBHOM, roBopumMm npo RANGE-napTtuunpoBaHue.
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3...2...1...

[TapTnunpoBaHme nnn cekumoHnpoBaHue?
B ocHoBHOM, roBopumMm npo RANGE-naptuunpoBaHue.

CnangoB MHOro, 3anoMmHanTe HOMep, ecrim eCTb BOMPOCHI.
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3...2...1...

[TapTnunpoBaHme nnn cekumoHnpoBaHue?
B ocHoBHOM, roBopumMm npo RANGE-naptuunpoBaHue.
CnangoB MHOro, 3anoMmHanTe HOMep, eCcrim eCTb BOMPOCHI.

A npaktnyeckaqa yactb oyger?
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BHegpeHne naptuymn — obLiume npuHUmnb

B ntobom cny4dae ato byaeTt HoBada Tabnumua.
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BHegpeHne naptuymn — obLiume npuHUmnb

B ntobom cny4dae ato 6byget HoBas Tabnuua.

Bo3MOXXHO, NOTpebyTCA NBMEHEHUS B KOAE MPUITOXKEHUS.
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BHegpeHne naptuymn — obLiume npuHUmnb

B ntobom cny4dae ato 6byget HoBas Tabnuua.
Bo3MOXHO, NOTPeEDYOTCA N3MEHEHUS B KOAE NPUNOXKEHUS.

[TapTuumpoBaHHasa Tabnuua He BO BCEM PYHKLIMOHUPYET, KaK
OObIYHO.

R e, PGConf.Russia
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BHeapeHue naptnumm — 6a3oBbi NPUMEP

[TlpocTenwias cxema — gobaBrieHne ctapon Tabnuubl B
KayecTBe AedONTHON NnapTulnn.
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BHeapeHue naptnumm — 6a3oBbi NPUMEP

[TlpocTenwas cxema — gobdaBrieHne ctapou Tabnuubl B
KayecTBe AedponTHOM napTUUnn.

N 3TO HenpaBunbHO...

‘ 7,,'%1%.;,{; PGConf.Russia
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BHeapeHue naptnumm — 6a3oBbi NPUMEP

[lpaBuUnNbHas cxema — UCrnonb3oBaHWe BanuanpyemMbix
orpaHn4yeHnn ana co3gaHusa ananasoHHOU NapTULmN.

}Eﬁ‘ PGConf.Russia
4 2021




BHeapeHue naptnumm — 6a3oBbi NPUMEP

[lpaBuUnbHas cxema — UCrnosnb3oBaHWe BanuanpyemMbix
orpaHn4yeHnn ansg co3gaHus gmanasoHHOW NapTULIA.

[ntoc nyctas gedonTHas napTmums.
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BHeapeHue naptnumm — 6a3oBbi NPUMEP

Bcé npeobpaszoBaHne aenaeTcd B O4HOW TpaH3aKLU M.
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BHeapeHue naptnumm — 6a3oBbi NPUMEP

Bcé npeobpasoBaHme aenaeTca B O4HOW TpaH3aKLU UMW,

N aTa TpaH3akuma gormkHa otpabaTbiBaTb MOMEHTAsbHO.

: 5”w~ PGConf.Russia
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BHeapeHue naptnumm — 6a3oBbi NPUMEP

-- Tabnvuya, rotoBas K Npeobpa3oBaHUK.

CREATE TABLE event (
event_id BIGSERIAL NOT NULL,
create_date DATE NOT NULL DEFAULT now(),
data JSONB NOT NULL,

CONSTRAINT pk_event PRIMARY KEY (event _id, create date)
)
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BHeapeHue naptnumm — 6a3oBbi NPUMEP

-- [lobaBneHue Bannanpyemon npoBepKWU.
ALTER TABLE event ADD CONSTRAINT ck _event create date
CHECK (create_date < '2021-11-01') NOT VALID;

ALTER TABLE event VALIDATE CONSTRAINT ck_event_create_date;
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BHeapeHue naptnumm — 6a3oBbi NPUMEP

-- MogroTtoBKka MapTUUMPOBAHHON Tabnwuubl.
CREATE TABLE event partition (

LIKE event INCLUDING DEFAULTS,

CONSTRAINT pk_event partition PRIMARY KEY (event _id, create_date)
) PARTITION BY RANGE (create_date);
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BHeapeHue naptnumm — 6a3oBbi NPUMEP

-- [peobpa3oBaHue.

BEGIN;
SET LOCAL statement_timeout = '1s';

ALTER TABLE event RENAME CONSTRAINT pk event TO pk_event old;
ALTER TABLE event RENAME TO event old;

ALTER TABLE event partition ATTACH PARTITION event old
FOR VALUES FROM (MINVALUE) TO ('2021-11-01°);

ALTER TABLE event_ partition RENAME TO event;
ALTER TABLE event RENAME CONSTRAINT pk event partition TO pk_event;

COMMIT;
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BHeapeHue naptnumm — 6a3oBbi NPUMEP

-- JlobaBneHue napTuMuMM MO YMOJIHAHUK.
CREATE TABLE event partition default PARTITION OF event DEFAULT;
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BHeapeHue naptnumm — 6a3oBbi NPUMEP

-- HeobAsaTenbHaa 3a4uMcTKa Mycopa.
ALTER TABLE event_old DROP CONSTRAINT ck event create date;
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BHeapeHue naptnumm — 6a3oBbi NPUMEP

-- HeobAsaTenbHaa 3a4uMcTKa Mycopa.
ALTER TABLE event_old DROP CONSTRAINT ck event create date;

-- N Koe-4TO Mbl eweé obcyaum panee..
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BHegpeHne naptuumnm — bopbba ¢ NULL

NULL HEBO3MOXEH, €eCrnn XO4YEeTCHA BKIMHOYUTL Ko
pa3bneHnsa B cocTaB NEPBUYHOIO Kto4a.
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BHegpeHne naptuumnm — bopbba ¢ NULL

NULL HEBO3MOXEH, eCcliin XO4YeTCcHd BKITHYUTb KJ1HOM
pa3bneHnsa B coctaB NePBUYHOIO Kto4a.

NULL B cnyyae RANGE-napTuunpoBaHus BO3MOXHO
XPaHUTb TOMbLKO B A4edONTHON napTuunn.
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BHegpeHne naptuumnm — bopbba ¢ NULL
NULL HEBO3MOXEH, eCli XO4YEeTCHA BKITHOYUTL KITHOM
pa3bneHnsa B cocTaB NEPBUYHOIO Kto4a.

NULL B cnydyae RANGE-napTnmympoBaHna BO3MOXHO
XPaHUTb TOSMbLKO B A4edONTHON napTuunn.

https://habr.com/ru/company/haulmont/blog/493954/
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BHegpeHne naptuumnm — bopbba ¢ NULL

ALTER TABLE event ADD CONSTRAINT ck event create date not null

CHECK (create_date IS NOT NULL) NOT VALID;
ALTER TABLE event VALIDATE CONSTRAINT ck event create date not null;

-- o 12 Bepcumn.
BEGIN;

LOCK TABLE event IN ACCESS EXCLUSIVE MODE;

UPDATE pg attribute

SET attnotnull = TRUE

WHERE attrelid = 'event'::REGCLASS::0ID AND attname = 'create date';

COMMIT;

-- Ha4yuMHaAa c 12 BepcuM.
ALTER TABLE event ALTER COLUMN create date SET NOT NULL;
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BHeapeHne naptuynm — NnepBUYHbIN KoY

Ecnu npunoxeHne 3agaeT YHUKaNbHbIE KIHO4YX, BCE CIOXHO.
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BHeapeHne naptuynm — NnepBUYHbIN KoY

Ecnu npunoxeHne 3agaeT YHUKaNbHbIE KIHOYX, BCE CIOXHO:!

* PaCLLII/IpeHI/Ie KIMlo4a MOXKET MNMPUBECTU K uy6n|/||<aTaM.
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BHeapeHne naptuynm — NnepBUYHbIN KoY

Ecnu npunoxeHne 3agaeT YHUKaNbHbIE KIHOYX, BCE CIOXHO:!
* PacwmnpeHune kroya MOXeET NPUBECTU K Aybnukaram.

« ON CONFLICT, BosamOXxHO, npuaeTcs nepenuckiBaTthb.

PGConf.Russia
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BHeapeHne naptuynm — NnepBUYHbIN KoY

Ecnu npunoxeHne 3agaeT YHUKaNbHbIE KIHOYX, BCE CIOXHO:!
* PacwmnpeHune kroya MOXeET NPUBECTU K Aybnukaram.
« ON CONFLICT, BosamOXxHO, npuaeTcs nepenuckiBaTthb.
« ON CONFLICT He no3BondeT NOMeHATb NapTUUuio.
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BHeapeHne naptuynm — NnepBUYHbIN KoY

[TopsgoK paclUMPEHNST YHUKABbHOIO Kroua:
1. [JobaBuTb HOBOE OrpaHU4YeHNE C KIo4oM pa3duneHus.
2. Obecne4ynTb ero KOppekTHoe cpabaTbiBaHME.

3. [NlomeHaTb B 3anpoce ON CONFLICT.
4. Ygoanutb cTapoe orpaHu4veHme.

f%dgg PGConf.Russia
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BHeapeHne naptuynm — NnepBUYHbIN KoY

UyBCTBUTENbHbLI K CMEHE YHUKAlNbHOrO Krito4a:
e BHelwlHne Knouun.

« [pynnupoBKa No NepBUYHOMY KITHOYY.

“¥agiw, PGConf.Russia
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BHeapeHne naptmumm — nogBoaHble KaMHU

-- A 4yTO Mbl 34€eCb 3abbuin?

CREATE TABLE event (
event_id BIGSERIAL NOT NULL,
create_date DATE NOT NULL DEFAULT now(),
data JSONB NOT NULL,

CONSTRAINT pk_event PRIMARY KEY (event _id, create date)
) PARTITION BY RANGE (create_date);
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BHeapeHne naptmumm — nogBoaHble KaMHU

-- SERIAL-nocnegoBaTenbHOCTU TpebywT nepenpuBasku!
ALTER SEQUENCE event event id seq OWNED BY event.event id;
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BHeapeHne naptmumm — nogBoaHble KaMHU

[1lpaBa gocTtyna K napTULUSAM:
* Ha JyTteHune/3anncb — HacneayTCA.

 Ha nameHeHne cxembl — HE HaCriegyrTCH.
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BHeapeHne naptmumm — nogBoaHble KaMHU

[nnHHble meHa Tabnuy, — npobrema ¢ UMeHaMn NapTULUN.
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BHeapeHne naptmumm — nogBoaHble KaMHU

[nvHHbIE MeHa Tabnuy, — npobrnema ¢ UMeHaMn NapTULUIA.

Haw BapwuaHT: p2621 10 hash(schema. table)
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BHeapeHne naptmumm — nogBoaHble KaMHU

-- OID MeHseTCH, 4TO MOXeT 3aTPOHYTb peKkoMeHAaTesbHble 6JIOKUPOBKMW.
SELECT pg_advisory xact lock('event'::REGCLASS::INT, 12345);
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BHegpeHne naptuumm — pabota ¢ Kogom

Hy>XHO N XpaHUTb NapTULUMPOBaHNE B KOOE NPUNOXKEHUA?
* [lyTaHnubl MOXET ObITb BOnbLUE, YEM MOSIb3bI.

* Tpe6yeTC$-| NoJyiIHAa4d aBTOMaTn3aumnd TeCTOBOIo CteHaa.

PGConf Russia
AR 2021




BHegpeHne naptuumm — pabota ¢ Kogom

ObLwmm nopsgok npoBeaeHns paboT:

1.

a K~ W DN

APXUTEKTYPHOE PEBLID, NPOEKTUPOBAHNE U3MEHEHUN.
[ToarotoBka Tabnuubl (MHOEKCHI, OrPaHNYEHUS).
Penuns npunoXxeHus, noarotoBEHHOIo K MUrpaumu.
Penns murpauumn, UMeHsIoLWeNn cxemy Tabnuubi.
[Tpeobpa3oBaHue Tabnuupbi.

RSy Jﬁ* PGConf.Russia
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BHegpeHne naptuumm — pabota ¢ Kogom

-- [Mpumep murpaunn pna Tabnuubl, Tpebywwen MoAroTOBKMU.
CREATE UNIQUE INDEX CONCURRENTLY IF NOT EXISTS ux_event
ON event (event_id, create date);

ALTER TABLE event
ALTER COLUMN create_date SET NOT NULL,

DROP CONSTRAINT pk_event,
ADD CONSTRAINT pk_event PRIMARY KEY USING INDEX ux_event;

re. PGConf.Russia
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BHegpeHue naptnumm — 3 nodbumbix DDL

ADD COLUMN .. DEFAULT NULL
ADD CONSTRAINT .. NOT VALID / VALIDATE CONSTRAINT

CREATE INDEX CONCURRENTLY

“¥agiw, PGConf.Russia
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BHeOpeHne napTuunn — CroXKHble crny4yau

CuMNTOMbI TOro, YTO BCE OyaeT HEMPOCTO:
1. Pa3bueHune no garte, HO NPUNOXeHNEe e€ He 3aJa€eT.

2. ON CONFLICT.
3. boHyc-ypoBeHb: agaTa obHoBnsieTcs (update date).
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BHeOpeHne napTuunn — CroXKHble crny4yau

[lepBaa noea — ncnonb3oBaTb TPUITEp, KOTOPbIU:
1. Hanpet npeabiayLyto BEPCUO CTPOKM.
. Bo3bMmeT n3 Hee cTapyto aary.

2
3. lloacTtasut aty aaty B NEW.
4. YTto BbI3oBeT cpabaTbiBaHne ON CONFLICT.

43w, PGConf.Russia
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BHeOpeHne napTuunn — CroXKHble crny4yau

BEFORE ROW Tpurrepsil:
1. o 13 Bepcun He paboTaloT ¢ NnapTULMPOBaAHUEM.
2. B 13 Bepcun He NO3BONSAOT MEHATL NAPTULIAIO.

3. He obecneumnBaloT 3awmTy OT AyOnmMKaTos.

2w, PGConf.Russia
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BHeOpeHne napTuunn — CroXKHble crny4yau

IToroebl BapuaHT:
1. PekomeHaaTenbHasa 6roKMpoBKa B TpaH3aKLUN.
2. PyyHon UPDATE / INSERT.
3. ON CONFLICT npuwrocb ybparts.

43w, PGConf.Russia
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I'IepeHOC AddHHbIX — BO3MO>XHbIE NMPU4NHbI

Ou4eHb bonblias nepBUYHaAZa NapTULINS.
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I'IepeHoc AddHHbIX — BO3MO>XHbIE NMPU4NHbI

Ou4eHb bonbluasi NnepBUYHaAA NAPTULINA.

Heypa4yHoe Bpemsi onsa npeobpasoBaHus.
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[lepeHoC AaHHbIX — OOHOBIEHUE KIto4a

3Ha4YeHune Knw4va He OOSMKHO HU Ha YTO BIUATD.
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[lepeHoC AaHHbIX — OOHOBIEHUE KIto4a

3Ha4YeHune Knw4va He OOJSMKHO HU Ha YTO BIUATD.

KoHkypeHTHble UPDATE OyaoyT nagatb C OLLUMOKOMN.
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[lepeHoC gaHHbIX — TabNULbI-KONUU

TpebyeT 3anaca mecTta Ha gucke (U He 3abbiBanTe npo WAL).
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[lepeHoC gaHHbIX — TabNULbI-KONUU

TpebyeT 3anaca mecTta Ha gucke (U He 3abbiBanTe npo WAL).
He npumeHnmo npu UPDATE.

43w, PGConf.Russia
PA 2021
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[lepeHoC gaHHbIX — TabNULbI-KONUU

TpebyeT 3anaca mecTta Ha gucke (U He 3abbiBanTe npo WAL).
He npumeHumo npu UPDATE.

MO>XHO KakK Hape3aTb, TaK U CKIleENBATb NMNapTULINN.

‘ 7,,'%1%.;,{; PGConf.Russia
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[lepeHoC gaHHbIX — TabNULbI-KONUU

TpebyeT 3anaca mecTta Ha gucke (U He 3abbiBanTe npo WAL).
He npumeHumo npu UPDATE.

MO>XHO KaK Hape3aTtb, Tak U CKINenBaTb NapTULmMn.
Hebnokupytowaa anstepHatuea VACUUM FULL.

4%k, PGConf.Russia
Vi B2
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[lepeHOC AaHHbIX — NepeHoC B TpaH3aKLnn

ANroputm nepeHoca:

1. Co3pgaTtb HOBYIO TAbnuLy C HY>XHbIMW OrPaHNYEHNAMM.

2. B ctapou naptuuun noarotoBUTb HOBOE OrpaHuU4veHme.

3. B ogHou TpaH3aKkuuu:

E€PEHECTN CTPOKN (YCKOPUT YCIOBHbLIN UHOEKC).
poBanMaupoBaTb HOBOE OrpaHnUYeHue.

epenapTmumpoBaTb Tabnuuy.

2w, PGConf.Russia
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[lepeHOC AaHHbIX — NepeHoC B TpaH3aKLnn

-- lNogroTtoBka HOBOW NapTULUKU.

CREATE TABLE event _new (
LIKE event INCLUDING DEFAULTS,
CONSTRAINT pk_event _new PRIMARY KEY (event id, create_date),

CONSTRAINT ck_event_new CHECK
(create_date >= '2021-10-30' AND create date < '2021-11-01')

)5

-- MogroTtoBKa MepeHOCA [AaHHbIX.
CREATE INDEX CONCURRENTLY ix event old create_date
ON event old (create date) WHERE create date >= '2021-10-30°;

ALTER TABLE event _old ADD CONSTRAINT ck _event old create date
CHECK (create_date < '2021-10-30') NOT VALID;

“>ﬁf PGConfRusga
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[lepeHOC AaHHbIX — NepeHoC B TpaH3aKLnn

BEGIN;

WITH deleted event AS (
DELETE FROM event old WHERE create_date >= '2021-10-30' RETURNING *

)
INSERT INTO event _new TABLE deleted event;

ALTER TABLE event _old VALIDATE CONSTRAINT ck _event old create date;

ALTER TABLE event DETACH PARTITION event old;
ALTER TABLE event ATTACH PARTITION event old

FOR VALUES FROM (MINVALUE) TO ('2021-10-30');
ALTER TABLE event ATTACH PARTITION event new

FOR VALUES FROM ('2021-10-30') TO ('2021-11-01');
COMMIT;

PGCOnfRus&a
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[lepeHOC AaHHbIX — NepeHoC B TpaH3aKLnn

OcHoBHas npobrema — gonras TpaH3akuyms.

43w, PGConf.Russia
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[lepeHOC AaHHbIX — NepeHoC B TpaH3aKLnn

OcHoBHas npobrema — gonras TpaH3akuyms.

He TpebyeTtcsa MHOro MecTta Ha gucke.

: 5”w~ PGConf.Russia
A 2021
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[lepeHOC AaHHbIX — NepeHoC B TpaH3aKLnn

OcHoBHas npobrema — gonras TpaH3akuyms.
He TpebyeTcsa MHOro mecTa Ha OUCKe.
B0O3MOXHO Npn KOHKYPEHTHOW BCTaBKe B CTApylo NapTULUIO.

43w, PGConf.Russia
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[lepeHOC AaHHbIX — NepeHoC B TpaH3aKLnn

OcHoBHas npobrema — gonras TpaH3akyms.
He TpebyeTtca MHOro Mmecta Ha gucCkKe.
BO3MOXXHO npu KOHKYPEHTHOW BCTaBKE B CTapyto NapTULIUIO.

[TpmeHumMo npu KOHKYpeHTHbIX UPDATE.

“#agie:, PGConf.Russia
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[lepeHoC gaHHbIX — BHELLHWE NapTULIUK

BHeLIHWe napTuummn He NpoBEPSIOTCA Ha JManasoHbl.

2w, PGConf.Russia
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[lepeHoC gaHHbIX — BHELLHME NapTULIUA

BHelLHWE napTuunn He NPOBEPSAIOTCA HA AMana3oHbl.
ANroputm nepeHoca (B ogHOM TpaH3aKuun):
1. TlepeHecTn CTPOKM Ha YPOBHE KOHEYHbIX Tabnuuy,

2. lNepenapTtuumnposaTb TabnMuy.

43w, PGConf.Russia
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[lepeHoC gaHHbIX — BHELLHME NapTULIUA

BHelLHWE napTuunn He NPOBEPSAIOTCA HA AMana3oHbl.
ANropuTtm nepeHoca (B ogHOM TpaH3aKuun):
1. TlepeHecTn CTPOKN Ha YPOBHE KOHEYHbIX TabnuLl.
2. [NepenapTuunpoBartb Tabnuuy.
MoXHO aenatb HEBOSbLUMMU MOPLUSIMN MHOTO pas.

 ,,'%¢¢‘_‘:¢.«. PGConf.Russia
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[lepeHoC gaHHbIX — BHELLHWE NapTULIUK

[Tpobnembi:
« TpebyeTcs 3anac max_connections.

43w, PGConf.Russia
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[lepeHoC gaHHbIX — BHELLHWE NapTULIUK

[Tpobnembi:
« TpebyeTcs 3anac max_connections.
* OnacHo npun KOHKYpeHTHbIX INSERT.

43w, PGConf.Russia
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[lepeHoC gaHHbIX — BHELLHWE NapTULIUK

[Tpobnembi:
« TpebyeTcs 3anac max_connections.
* OnacHo npun KOHKYpeHTHbIX INSERT.
* [lpumeHumo npn UPDATE, Ho 6e3 nepeHoca no Knto4y.

43w, PGConf.Russia
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[lepeHoC gaHHbIX — BHELLHWE NapTULIUK

[Tpobnembi:

« TpebyeTcs 3anac max_connections.
* OnacHo npun KOHKYpeHTHbIX INSERT.

* [lpumeHumo npn UPDATE, Ho 6e3 nepeHoca no Knto4y.

*  YHUKanbHbIE KIMHOYN HE AO0MNYyCTUMBIL.

PGConf.Russia
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[lepeHoC gaHHbIX — BHELLHWE NapTULIUK

[Tpobnembi:
« TpebyeTcs 3anac max_connections.
* OnacHo npun KOHKYpeHTHbIX INSERT.
* [lpumeHumo npn UPDATE, Ho 6e3 nepeHoca no Knto4y.
* YHuUKanbHbIe KNOYM HE OOMNYCTUMBI.
« He pabotaer ON CONFLICT DO UPDATE.

2w, PGConf.Russia
Ia) 2021




UTO elle MOXHO genaTb C NapTULMAMK

[Topsigok noren Tabnuubl U €€ NapTULUUNA MOXKET OTNNYAaTBLCS.

CmMmeHa nopsiaka nonem — cnocod COKOHOMUTbL MECTO.

PGConf Russia
AR 2021




UTO elle MOXXHO genartb ¢ NapTUUnUaMU

bbicTpaa cmeHa TUNOB:

1.

ApXI/IBHbIe napTnumnn Kornmpyem ¢ HoBbiMnN TUMaMHN.

2. [lpn cmeHe napTuymm Kkonupyem npeabiayLiyo.
3.
4. MeHseM TuNbl U NepenapTULmMpyem, Korga Bce rotoso.

Mcnonb3yem MMkponapTULMIo AN nocnegHen Konuu.

PGConf.Russia
A “ﬁﬁ% 2021



Cnacunbo 3a BHMMaHue!

Ceprent Hosukos
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