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« B uem npobnema
o ba3oBble onepaunin:
« add column
o Create index
o U p.
o bonee cnoXxHble Murpaynn:
e ODOHOB/IEHVE 60NbLUOK TabANLbI
e pa3bureHune Tabnuy



CyTb npobaemsbl

« downtime npun penmnse
o CepBep NPUNOXeHUN N bl CUHXPOHHbI




CyTb npobnemsil
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CyTb npobnemsil
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CyTb npobnemsil

Bepcua 2 Bepcua 1 Bepcua 3

« downtime — 0
e PAa3HbLIV KOA Ha cepBepax NnpunoXxeHMn




CyTb npobnemsil

Bepcua 2 Bepcua 1 Bepcua 3

« downtime — 0
e PAa3HbLIV KOA Ha cepBepax NnpunoXxeHMn




CyTb npobnemsil

Bepcua 2 Bepcua 1 Bepcua 3

« downtime — 0
. e Pa3HbIN KO Ha cepBepax MPUIoXeHNI

e Pa3Hble cxeMbl B b/]

Bepcua 3 Bepcua 2



ADD COLUMN

ALTER TABLE my_table ADD COLUMN new_column INTEGER
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ADD COLUMN

JALTER TABLE my_table ADD COLUMN new_column INTEGER
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ADD COLUMN

JALTER TABLE my_table ADD COLUMN new_column INTEGER
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ADD COLUMN

JALTER TABLE my_table ADD COLUMN new_column INTEGER

—+— SELECT * FROM my_table
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ADD COLUMN

JALTER TABLE my_table ADD COLUMN new_column INTEGER

—+— SELECT * FROM my_table

B odyepeanm ALTER TABLE my_table ... —
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ADD COLUMN

JALTER TABLE my_table ADD COLUMN new_column INTEGER

—+— SELECT * FROM my_table

B o4yepennm ALTER TABLE my_table ... ——

SELECT * FROM my_table WHERE ... -- B ou4epegu
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ADD COLUMN

JALTER TABLE my_table ADD COLUMN new_column INTEGER

—+— SELECT * FROM my_table

B o4yepennm ALTER TABLE my_table ... ——

SELECT * FROM my_table WHERE ... -- B ou4epegu

—— SELECT * FROM my_table WHERE ... -- B o4depenu

Vi

16



ADD COLUMN

JALTER TABLE my_table ADD COLUMN new_column INTEGER

B o4yepennm ALTER TABLE my_table ...

Vi

SELECT

SELECT

SELECT

* FROM my_table

* FROM my_table WHERE ...

* FROM my_table WHERE ...

B ouyepenu

-- B o4yepeau

-—- B o4Yepeau
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ADD COLUMN

«ALTER TABLE my_table ADD COLUMN new_column INTEGER

B o4yepennm ALTER TABLE my_table ...

&” SET LOCAL lock_timeout TO

SELECT

SELECT

SELECT

* FROM my_table

* FROM my_table WHERE ...

* FROM my_table WHERE ...

B o4depeau

-- B o4yepeau

-—- B o4Yepeau
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ADD COLUMN with DEFAULT

XALTER TABLE my_table ADD COLUMN new_column INTEGER DEFAULT 42+*

*B Bepcuun 1o PG 11
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ADD COLUMN with DEFAULT

XALTER TABLE my_table ADD COLUMN new_column INTEGER DEFAULT 42+*

*B Bepcuun 1o PG 11

“ PG 11
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ADD COLUMN with DEFAULT

no PG 11:

¢1) ALTER TABLE my_table ADD COLUMN new_column INTEGER (Tx 1)

2



ADD COLUMN with DEFAULT

no PG 11:

¢1) ALTER TABLE my_table ADD COLUMN new_column INTEGER
ALTER TABLE my_table ALTER COLUMN new_column SET DEFAULT 42

(Tx 1)
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ADD COLUMN with DEFAULT

no PG 11:

¢1) ALTER TABLE my_table ADD COLUMN new_column INTEGER
ALTER TABLE my_table ALTER COLUMN new_column SET DEFAULT 42

2) UPDATE my_table set new_column = 42 (Tx 2)

(Tx 1)
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DROP COLUMN

JALTER TABLE my_table DROP COLUMN new_column
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DROP COLUMN
JALTER TABLE my_table DROP COLUMN new_column

1) CHATL orpaHnyeHuna co ctondua (NOT NULL, CHECK, ...)
ALTER TABLE my_table ALTER COLUMN new_column DROP NOT NULL
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DROP COLUMN
‘/'ALTER TABLE my_table DROP COLUMN new_column

1) CHATL orpaHnyeHuna co ctondua (NOT NULL, CHECK, ...)
ALTER TABLE my_table ALTER COLUMN new_column DROP NOT NULL

2) He ncnonb3oBaTth CTO/16€eL B KOAe NPUNoXeHS

e SELECT * FROM my_table
e Hibernate - @Transient
e JOOQ - <excludes>my_table.new_column</excludes>
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DROP COLUMN
‘/'ALTER TABLE my_table DROP COLUMN new_column

1) CHATL orpaHnyeHuna co ctondua (NOT NULL, CHECK, ...)
ALTER TABLE my_table ALTER COLUMN new_column DROP NOT NULL

2) He ncnonb3oBaTth CTO/16€eL B KOAe NPUNoXeHS

e SELECT * FROM my_table
e Hibernate - @Transient
e JOOQ - <excludes>my_table.new_column</excludes>

3) ALTER TABLE my_table DROP COLUMN new_column
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CREATE INDEX

JC CREATE INDEX my_table_index ON my_table (name) -- 6rokuposka TabauLpl
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CREATE INDEX

JC CREATE INDEX my_table_index ON my_table (name) -- 6rokuposka TabauLpl

JCREATE INDEX my_table_index ON my_table (name) PG 8.2
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CREATE INDEX

JC CREATE INDEX my_table_index ON my_table (name) -- 6rokuposka TabauLpl
«” CREATE INDEX my_table_index ON my_table (name) PG 8.2

SELECT pg_index.indisvalid

FROM pg_class, pg_index

WHERE pg_index.indexrelid = pg_class.oid
AND pg_class.relname = 'my_table_index’
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CREATE INDEX

JC CREATE INDEX my_table_index ON my_table (name) -- 6rokuposka TabauLpl
«” CREATE INDEX my_table_index ON my_table (name) PG 8.2

SELECT pg_index.indisvalid

FROM pg_class, pg_index

WHERE pg_index.indexrelid = pg_class.oid
AND pg_class.relname = 'my_table_index’

“DROP INDEX CONCURRENTLY my_table_index PG 9.2
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CREATE INDEX

JC CREATE INDEX my_table_index ON my_table (name) -- 6rokuposka TabauLpl
«” CREATE INDEX my_table_index ON my_table (name) PG 8.2

SELECT pg_index.indisvalid

FROM pg_class, pg_index

WHERE pg_index.indexrelid = pg_class.oid
AND pg_class.relname = 'my_table_index’

«DROP INDEX CONCURRENTLY my_table_index PG 9.2

XREINDEX my_table_index -- 6nokupoBka TabninLpbl



CREATE INDEX

JC CREATE INDEX my_table_index ON my_table (name) -- 6rokuposka TabauLpl
«” CREATE INDEX my_table_index ON my_table (name) PG 8.2

SELECT pg_index.indisvalid

FROM pg_class, pg_index

WHERE pg_index.indexrelid = pg_class.oid
AND pg_class.relname = 'my_table_index’

«DROP INDEX CONCURRENTLY my_table_index PG 9.2

XREINDEX my_table_index -- 6nokupoBka TabninLpbl

“REINDEX CONCURRENTLY my_table_index PG 12



CREATE INDEX on a partitioned table

partitioning

iInheritance PG 8.1 declarative PG 10

34



CREATE INDEX on a partitioned table

partitioning using inheritance
CREATE TABLE my_table (

reg_date date not null

)

CREATE TABLE my_table_y2020 (
CHECK ( reg_date >= DATE '20620-01-01' AND reg_date < DATE '20621-61-01'
INHERITS (my_table);

CREATE TABLE my_table_y2021 (
CHECK ( reg_date >= DATE '20621-01-01' AND reg_date < DATE '2022-061-01'
INHERITS (my_table);

-- indexes for each partition
-- an insert trigger / rule

))

))
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CREATE INDEX on a partitioned table

partitioning using inheritance

-- indexes for each partition:
CREATE INDEX ON my_table_y2020 (reg_date);
CREATE INDEX ON my_table_y2021 (reg_date);
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CREATE INDEX on a partitioned table

partitioning using inheritance

-- indexes for each partition:
CREATE INDEX ON my_table_y2020 (reg_date);
CREATE INDEX ON my_table_y2021 (reg_date);

HoBbIVN NMHAEKC:

JCREATE INDEX my_table_y2020_index
ON my_table_y20620 (name)

~/CREATE INDEX my_table_y2021_index
ON my_table_y20621 (name)
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CREATE INDEX on a partitioned table

declarative partitioning

CREATE TABLE my_table (...) PARTITION BY RANGE (reg_date);

CREATE TABLE my_table_y2620 PARTITION OF my_table
FOR VALUES FROM ('2020-81-81') TO ('2028-12-31"):

CREATE TABLE my_table_y2021 PARTITION OF my_table
FOR VALUES FROM ('20821-81-81') TO ('2021-12-31');

-- indexes for each partition
-- OR
-- an index for the parent table

PG 11
CREATE INDEX ON my_table (reg_date);
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CREATE INDEX on a partitioned table

declarative partitioning

XCREATE INDEX ON my_table (name); -- 650KknpoBKa TabAULbI
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CREATE INDEX on a partitioned table

declarative partitioning

XCREATE CONCURRENTLY INDEX ON my_table (name); -- He peanusoBaHo
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CREATE INDEX on a partitioned table

declarative partitioning

XCREATE CONCURRENTLY INDEX ON my_table (name); -- He peanusoBaHo

JCREATE INDEX my_table_index ON ONLY my_table (name); PG 11
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CREATE INDEX on a partitioned table

declarative partitioning

XCREATE CONCURRENTLY INDEX ON my_table (name); -- He peanusoBaHo
JCREATE INDEX my_table_index ON ONLY my_table (name); PG 11

CREATE INDEX my_table_y2020_index
«ON my_table_y2020 (name);
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CREATE INDEX on a partitioned table

declarative partitioning

XCREATE CONCURRENTLY INDEX ON my_table (name); -- He peanusoBaHo
JCREATE INDEX my_table_index ON ONLY my_table (name); PG 11
CREATE INDEX my_table_y20620_index

JON my_table_y2020 (name);

JALTER INDEX my_table_index ATTACH PARTITION my_table_y2020_index;
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ADD NOT NULL CONSTRAINT

XALTER TABLE my_table ALTER COLUMN name SET NOT NULL -- 6noxkupoeka Tabnuup
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ADD NOT NULL CONSTRAINT

XALTER TABLE my_table ALTER COLUMN name SET NOT NULL -- 6noxkupoeka Tabnuup

¢1) ALTER TABLE my_table ADD CONSTRAINT chk_name_not_null

CHECK (name IS NOT NULL) NOT VALID (Tx 1) PG 9.2
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ADD NOT NULL CONSTRAINT

XALTER TABLE my_table ALTER COLUMN name SET NOT NULL -- 6noxkupoeka Tabnuup

¢1) ALTER TABLE my_table ADD CONSTRAINT chk_name_not_null

CHECK (name IS NOT NULL) NOT VALID (Tx 1) PG 9.2

" 2) o6HOBNEHWe AaHHbIX, ecnn HyxHo (Tx 2)
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ADD NOT NULL CONSTRAINT

XALTER TABLE my_table ALTER COLUMN name SET NOT NULL -- 6noxkupoeka Tabnuup

¢1) ALTER TABLE my_table ADD CONSTRAINT chk_name_not_null

CHECK (name IS NOT NULL) NOT VALID (Tx 1) PG 9.2

" 2) o6HOBNEHWe AaHHbIX, ecnn HyxHo (Tx 2)

& 3) ALTER TABLE my_table VALIDATE CONSTRAINT chk_name_not_null (Tx 3)
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ADD FOREIGN KEY

XALTER TABLE my_table ADD CONSTRAINT fk_group FOREIGN KEY (group_id)
REFERENCES groups(id) -- 6nokupoBka obeux Tabnui
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ADD FOREIGN KEY

XALTER TABLE my_table ADD CONSTRAINT fk_group FOREIGN KEY (group_id)
REFERENCES groups(id) -- 6nokupoBka obeux Tabnui

1) ALTER TABLE my_table ADD CONSTRAINT fk_group FOREIGN KEY (group_id)
REFERENCES groups(id) NOT VALID (Tx 1) PG 9.1
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ADD FOREIGN KEY

XALTER TABLE my_table ADD CONSTRAINT fk_group FOREIGN KEY (group_id)
REFERENCES groups(id) -- 6nokupoBka obeux Tabnui

1) ALTER TABLE my_table ADD CONSTRAINT fk_group FOREIGN KEY (group_id)
REFERENCES groups(id) NOT VALID (Tx 1) PG 9.1

&/ 2) o6HOBNIEHME AaHHbIX, ecnin HyxHo (Tx 2)
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ADD FOREIGN KEY

XALTER TABLE my_table ADD CONSTRAINT fk_group FOREIGN KEY (group_id)
REFERENCES groups(id) -- 6nokupoBka obeux Tabnui

1) ALTER TABLE my_table ADD CONSTRAINT fk_group FOREIGN KEY (group_id)
REFERENCES groups(id) NOT VALID (Tx 1) PG 9.1

&/ 2) o6HOBNIEHME AaHHbIX, ecnin HyxHo (Tx 2)

“3) ALTER TABLE my_table VALIDATE CONSTRAINT fk_group_id (Tx 3)

57



ADD UNIQUE/PRIMARY KEY

XALTER TABLE my_table ADD CONSTRAINT uk_my_table_id UNIQUE (id)
-- 61IOKMpOoBKa Tabnubl
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ADD UNIQUE/PRIMARY KEY

XALTER TABLE my_table ADD CONSTRAINT uk_my_table_id UNIQUE (id)
-- 61O0KpoBKa Tabnuubl

J'I) CREATE UNIQUE INDEX CONCURRENTLY uk_my_table_id ON my_table(id)
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ADD UNIQUE/PRIMARY KEY

XALTER TABLE my_table ADD CONSTRAINT uk_my_table_id UNIQUE (id)
-- 61O0KpoBKa Tabnuubl

J'I) CREATE UNIQUE INDEX CONCURRENTLY uk_my_table_id ON my_table(id)

JZ) ALTER TABLE my_table ADD CONSTRAINT uk_my_table_id UNIQUE PG 9.1
USING INDEX uk_my_table_id
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ADD UNIQUE/PRIMARY KEY

XALTER TABLE my_table ADD CONSTRAINT uk_my_table_id UNIQUE (id)
-- 61O0KpoBKa Tabnuubl

J'I) CREATE UNIQUE INDEX CONCURRENTLY uk_my_table_id ON my_table(id)

JZ) ALTER TABLE my_table ADD CONSTRAINT uk_my_table_id UNIQUE PG 9.1
USING INDEX uk_my_table_id

“ALTER TABLE my_table ADD CONSTRAINT uk_my_table_id PRIMARY KEY
USING INDEX uk_my_table_id
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ADD UNIQUE/PRIMARY KEY

XALTER TABLE my_table ADD CONSTRAINT uk_my_table_id UNIQUE (id)
-- 61O0KpoBKa Tabnuubl

J'I) CREATE UNIQUE INDEX CONCURRENTLY uk_my_table_id ON my_table(id)

JZ) ALTER TABLE my_table ADD CONSTRAINT uk_my_table_id UNIQUE PG 9.1
USING INDEX uk_my_table_id

“ALTER TABLE my_table ADD CONSTRAINT uk_my_table_id PRIMARY KEY
USING INDEX uk_my_table_id

CHECK(id is not null) He nomoXkeT
56



ADD PRIMARY KEY in PG 11

J'I) ALTER TABLE my_table ADD COLUMN new_id INTEGER NOT NULL DEFAULT -1
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ADD PRIMARY KEY in PG 11

J'I) ALTER TABLE my_table ADD COLUMN new_id INTEGER NOT NULL DEFAULT -1

&/ 2) cospaem Tpurrep Ans pennnkauyuy id B new_id:

CREATE FUNCTION on_insert_or_update() RETURNS TRIGGER AS

$S
BEGIN

NEW.new_id = NEW.id;
RETURN NEW;

END;

$$ LANGUAGE plpgsql;
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ADD PRIMARY KEY in PG 11

J'I) ALTER TABLE my_table ADD COLUMN new_id INTEGER NOT NULL DEFAULT -1

&/ 2) cospaem Tpurrep Ans pennnkauyuy id B new_id:

CREATE FUNCTION on_insert_or_update() RETURNS TRIGGER AS
SS
BEGIN
NEW.new_id = NEW.id;
RETURN NEW;
END;
$$ LANGUAGE plpgsql;

CREATE TRIGGER trg BEFORE INSERT OR UPDATE ON my_table
FOR EACH ROW EXECUTE PROCEDURE on_insert_or_update();
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ADD PRIMARY KEY in PG 11

¢3) UPDATE my_table SET new_id = id WHERE new_id = -1

60



' 3) UPDATE

~/'4) ALT
AL

ALT

1
I_I_I

ADD PRIMARY KEY in PG 11

my_table SET new_id = id WHERE new_id = -1

TAB
TAB
TAB

_LE my_ta
_LE my_ta

_LE my_ta

ole RENAME CO
ole RENAME CO

0le RENAME CO

| UMN id TO old_id;
_UMN new_id TO id;

L UMN old_id TO new_id;

6



ADD PRIMARY KEY in PG 11

\/3) UPDATE my_table SET new_id = id WHERE new_id = -1

¢4) ALTER TABLE my_table RENAME COLUMN id TO old_id;
ALTER TABLE my_table RENAME COLUMN new_id TO id;

«”5) DROP TRIGGER trg ON my_table;
DROP FUNCTION on_insert_or_update();
ALTER TABLE my_table DROP COLUMN new_id;

ALTER TABLE my_table RENAME COLUMN old_id TO new_id;
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v3)
4

V5

V6

UPDATE

ALT
ALT
ALT

Mm

ADD PRIMARY KEY in PG 11

my_table SET new_id = id WHERE new_id = -1

TAB
TAB
TAB

_LE my_ta
_LE my_ta

_LE my_ta

ole RENAME CO
ole RENAME CO

0le RENAME CO

DROP TRIGGER trg ON my_table:
DROP FUNCTION on_insert_or_update();
ALTER TABLE my_table DROP COLUMN new_id;

co3naem PRIMARY KEY

| UMN id TO old_id;
_UMN new_id TO id;

L UMN old_id TO new_id;
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O6HOBIEeHMEe 60bLLIOK TabanLbl

JCUPDATE my_table set new_column = 42

65



O6HOBIEeHMEe 60bLLIOK TabanLbl

JCUPDATE my_table set new_column = 42

[Tpob6emMbl:
« 6/I0KMPOBKA MapasnesibHbIX 3aNpPoCoB Ha 3anncb
e pasayBaHue Tabnaunubl (bloat)
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O6bHoB/eHWe 601bLLOV TabnnLbl: 610KNPOBKN

Multi otid
Version

Concurrency

Control

Xmin Xxmax data

6/



O6bHoB/eHWe 601bLLOV TabnnLbl: 610KNPOBKN

ctid Xmin  Xmax data

(0,1) = 435 0

(0,1)
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O6bHoB/eHWe 601bLLOV TabnnLbl: 610KNPOBKN

ctid Xmin  Xmax data
(0,1) 435 0
(0,2) 456 0
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O6bHoB/eHWe 601bLLOV TabnnLbl: 610KNPOBKN

ctid Xmin  Xmax data

(0,1) = 435 0

> (03), 456 459
(0,3)¢ 459 0

/70



O6bHoB/eHWe 601bLLOV TabnnLbl: 610KNPOBKN

ctid Xmin  Xmax data

~ 1 (01) 435 0

> (03) 456 459
(0,3) = 459 0

/1



O6bHoB/eHWe 601bLLOV TabnnLbl: 610KNPOBKN

ctid Xmin Xmax data

/2



ObHoBNeHVe 60/1bLIoOV TabnnLbl: 61O0KPOBKN

Coid min x| .
I I

/3



ObHOBMEeHMe bonbLLOW Tabanubl: bloat

ctid Xmin Xxmax data

/4



page 8 kb

ObHoBNeHMe bonbLon Tabnnubl: bloat

ctid Xmin ~ Xmax
(0,1) = 435 0
(0,3) 456 459
(0,3) 459 0

data

/5



ObHoBMeHWe bonbLIoW Tabanubl: bloat

/6



ObHoBMeHWe bonbLIoW Tabanubl: bloat

77



ObHoBMeHWe bonbLIoW Tabanubl: bloat

/8



ObHoBMeHWe bonbLIoW Tabanubl: bloat

/9



ObHoBMeHWe bonbLIoW Tabanubl: bloat

30



ObHoBMeHWe bonbLIoW Tabanubl: bloat

81



O6HOBIEeHMEe 60bLLIOK TabanLbl

CueHapum 1 - 3aMeHa Tabanubl
o SELECT >> INSERT + UPDATE + DELETE
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O6HOBIEeHMEe 60bLLIOK TabanLbl

CueHapum 1 - 3aMeHa Tabanubl
o SELECT >> INSERT + UPDATE + DELETE
e YacTb onepaynii Ha 3anNncCb MOXHO NOTEPATb UMM BbINMONHUTL C 60/1bLLOV
3a/ieP>KKoW

83



O6HOBIEeHMEe 60bLLIOK TabanLbl

CueHapum 1 - 3aMeHa Tabanubl
e« SELECT >>INSERT + UPDATE + DELETE
e YacTb onepaynii Ha 3anNncCb MOXHO NOTEPATb UMM BbINMONHUTL C 60/1bLLOV
3a/ieP>KKoW
e« EcTb cBOBOOAHOE MecTO (~100% - bloat + HOBble AaHHbIE)

34



O6HOBIEeHMEe 60bLLIOK TabanLbl

BEGIN;
LOCK TABLE my_table IN SHARE MODE;

85



O6HOBIEeHMEe 60bLLIOK TabanLbl

BEGIN;
LOCK TABLE my_table IN SHARE MODE;

CREATE TABLE new_my_table (id int, ...);
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O6HOBIEeHMEe 60bLLIOK TabanLbl

BEGIN;
LOCK TABLE my_table IN SHARE MODE;

CREATE TABLE new_my_table (id int,

INSERT INTO new_my_table SELECT ...

)

FROM my_table; -- update logic

87



O6HOBIEeHMEe 60bLLIOK TabanLbl

BEGIN;
LOCK TABLE my_table IN SHARE MODE;

CREATE TABLE new_my_table (id int,

INSERT INTO new_my_table SELECT ...

)

FROM my_table;

-- more constraints, indices, triggers?

88



O6HOBIEeHMEe 60bLLIOK TabanLbl

BEGIN;
LOCK TABLE my_table IN SHARE MODE;

CREATE TABLE new_my_table (id int, ...);

INSERT INTO new_my_table SELECT ... FROM my_table;

-- more constraints, indices, triggers?

DROP TABLE my_table;
ALTER TABLE new_my_table RENAME TO my_table;
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O6HOBIEeHMEe 60bLLIOK TabanLbl

BEGIN;
LOCK TABLE my_table IN SHARE MODE;

CREATE TABLE new_my_table (id int, ...);

INSERT INTO new_my_table SELECT ... FROM my_table;

-- more constraints, indices, triggers?

DROP TABLE my_table;
ALTER TABLE new_my_table RENAME TO my_table;

COMMIT;
END;
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O6HOBIEeHMEe 60bLLIOK TabanLbl

DROP TABLE my_table;
ALTER TABLE new_my_table RENAME TO my_table;

PG 9.2
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O6HOBIEeHMEe 60bLLIOK TabanLbl

CREATE TABLE new_my_table (id int,

INSERT INTO new_my_table SELECT ...

)

FROM my_table;

-- more constraints, indices, triggers?

PG 9.2

92



O6HOBIEeHMEe 60bLLIOK TabanLbl

lntochl:
e CaMbIV BbICTPLIV CMIOCO6
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O6HOBIEeHMEe 60bLLIOK TabanLbl

lntochl:
e CaMbIV BbICTPLIV CMIOCO6
e HeT pasgyBaHUA Tabauubl
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O6HOBIEeHMEe 60bLLIOK TabanLbl

lntochl:
e CaMbIV BbICTPLIV CMIOCO6
e HeT pasgyBaHUA Tabauubl

MuHychbI:
e HEOOXOAMMO Hannmume cBOHGOAHOINO MecTa
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O6HOBIEeHMEe 60bLLIOK TabanLbl

lntochl:
e CaMbIV BbICTPLIV CMIOCO6
e HeT pasgyBaHUA Tabauubl

MuHychbI:
e HEOBXO0AMMO HaNnuyme cBOOOAHOIO MecTa
« 6/10KMpPOBKa onepaunii Ha 3annck
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O6HOBIEeHMEe 60bLLIOK TabanLbl

lntochl:
e CaMbIV BbICTPLIV CMIOCO6
e HeT pasgyBaHUA Tabauubl

MuHychbI:
e HEOOXOAMMO Hannmume cBOHGOAHOINO MecTa
« 6/10KMpPOBKa onepaunii Ha 3annck
« cMeHa OID Tabnunubl (MHOr4a KPUTUYUHO)
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O6HOBIEeHMEe 60bLLIOK TabanLbl

CueHapun 2 - NCNosib30BaHVe BpeMeHHOoW Tabanubl
o SELECT >> INSERT + UPDATE + DELETE
o YacTb onepaunii Ha 3anNcCb MOXHO MOTEPSATL UM BbINONHUTL C 60/1bLLOV
3a4epPXKoun
« ECTb cBOOOAHOE MECTO
e BaxHO coxpaHUTb NCXOAHYO Tabauuy
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O6HOBIEeHMEe 60bLLIOK TabanLbl

CREATE TABLE new_my_table (id int,

INSERT INTO new_my_table SELECT ...

)

FROM my_table,

-- more constraints, indices, triggers?
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O6HOBIEeHMEe 60bLLIOK TabanLbl

SET LOCAL temp_buffers = '???7?MB';

CREATE TEMP TABLE new_my_table AS SELECT ... FROM my_table;
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O6HOBIEeHMEe 60bLLIOK TabanLbl

DROP TABLE my_table;
ALTER TABLE new_my_table RENAME TO my_table;

101



O6HOBIEeHMEe 60bLLIOK TabanLbl

--drop constraints, indexes, triggers
TRUNCATE my_table;

INSERT INTO my_table SELECT * FROM new_my_table;
--create constraints, indexes, triggers

102



O6HOBIEeHMEe 60bLLIOK TabanLbl

[nochl:
e ObICTPbIN CNOCODO
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O6HOBIEeHMEe 60bLLIOK TabanLbl

INnmochl:
e ObICTPbIN CNOCODO
e OCTAETCHa McxoaHasi Tabnmua
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O6HOBIEeHMEe 60bLLIOK TabanLbl

INnmochl:
e ObICTPbIN CNOCODO
e OCTAETCHa McxoaHasi Tabnmua
e HeT pasfyBaHVda Tabnmubl
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O6HOBIEeHMEe 60bLLIOK TabanLbl

INnmochl:
e ObICTPbIN CNOCODO
e OCTAETCHa McxoaHasi Tabnmua
e HeT pasfyBaHVda Tabnmubl

MuHychbI:
¢ HEobXoAVMO Hanmume cBOOOAHOIO MecTa
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O6HOBIEeHMEe 60bLLIOK TabanLbl

INnmochl:
e ObICTPbIN CNOCODO
e OCTAETCHa McxoaHasi Tabnmua
e HeT pasfyBaHVda Tabnmubl

MuHychbI:

¢ HeobxoaMmMo Hanmume cBob6OLHOIro MecTa
« 6/I0KMPOBKA Onepaynii Ha 3anncb (Ha BCce BpeMs BbIMOJSIHEHNS)
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O6HOBIEeHMEe 60bLLIOK TabanLbl

INnmochl:
e ObICTPbIN CNOCODO
e OCTAETCHa McxoaHasi Tabnmua
e HeT pasfyBaHVda Tabnmubl

MuHychbI:
¢ HeobxoaMmMo Hanmume cBob6OLHOIro MecTa
« 6/I0KMPOBKA Onepaynii Ha 3anncb (Ha BCce BpeMs BbIMOJSIHEHNS)
« 6/10KMPOBKA onepaynii Ha YTeHue (~ 1/2 BpeMeHW BbIMOJIHEHUNS)
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O6HOBIEeHMEe 60bLLIOK TabanLbl

CueHapuin 3 - obHoBNEHME NOPLUAMN
o SELECT > INSERT + UPDATE + DELETE
« Heobxoanmo noggepxatb napannesbHble onepaunn Ha 3anmncb
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O6HOBIEeHMEe 60bLLIOK TabanLbl

JCUPDATE my_table set new_column = 42

[TpobemMbl:
« 6/10KMPOBKa NapansenbHbIX 3aNpPOCOB Ha 3aMuch
e pasayBaHue Tabnuubl (bloat)
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O6HOBIEeHMEe 60bLLIOK TabanLbl
UPDATE my_table SET new_column = 42

WHERE id BETWEEN 1 AND 10000 AND new_column IS NULL;
COMMIT;
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O6HOBIEeHMEe 60bLLIOK TabanLbl

UPDATE my_table SET new_column = 42
WHERE id BETWEEN 1 AND 10000 AND new_column IS NULL;
COMMIT;

UPDATE my_table SET new_column = 42
WHERE id BETWEEN 10001 AND 20000 AND new_column IS NULL;

COMMIT;
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O6HOBIEeHMEe 60bLLIOK TabanLbl

VACUUM my_table;

VACUUM my_table;
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O6HOBIEeHMEe 60bLLIOK TabanLbl

FOR i IN 1..batch_count LOOP
id_from :=
id_to e
UPDATE my_table SET new_column = 42

WHERE id BETWEEN id_from AND id_to AND new_column IS NULL:
COMMIT ;
X VACUUM my_table;
END LOOP;
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O6HOBIEeHMEe 60bLLIOK TabanLbl

pid := ("vacuum my_table');
PERFORM * FROM (pid) as p (r text);
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O6HOBIEeHMEe 60bLLIOK TabanLbl

lntochl:
¢ MWHVMaNbHOE BpeMs 6/10KPOBOK
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O6HOBIEeHMEe 60bLLIOK TabanLbl

lntochl:
¢ MWHVMaNbHOE BpeMs 6/10KPOBOK
¢« MWHMMaJIbHOE pasjyBaHue Tabnmubl

117



O6HOBIEeHMEe 60bLLIOK TabanLbl
[nrochbl:
¢ MWHVMaNbHOE BpeMs 6/10KPOBOK

¢« MWHMMaJIbHOE pasjyBaHue Tabnmubl

MuHychbI:
e MeAsIeHHbIN CNOCob
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O6HOBIEeHMEe 60bLLIOK TabanLbl

lntochl:
¢ MWHVMaNbHOE BpeMs 6/10KPOBOK
¢« MWHMMaJIbHOE pasjyBaHue Tabnmubl

MuHychbI:

e MeAsIeHHbIN CNOCob
e €CTb PUCK MONYYUTb B3aUMOBNOKPOBKY
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Pa3zbreHne Tabnuubl Ha ABe

big_table
I
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Pa3zbreHne Tabnuubl Ha ABe

big_table
idal b o

/
\

!
/
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Pa3zbreHne Tabnuubl Ha ABe

big_table
idal b o

-
-
-
-
-
-
-
-
-

head _table

id a
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Pa3zbreHue Tabanubl Ha ABe

big_table
/
dal b o
ll
\
\
- -+ < ~
- -~ A
«--_ 7=~ a
head _table tail _table
id a id b C
- foreign key
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Pa3zbreHue Tabanubl Ha ABe

view big_table

id a b C
«--__ T -- '
head_table (ex big_table) tail _table
da b o d b
- foreign key
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Pa3zbreHue Tabanubl Ha ABe

view big_table

id a b C
«--__ T -- '
head_table (ex big_table) tail _table
da b o d b o
- foreign key
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PasbuneHne Tabnmubl Ha ABe

head _table tail _table

- foreign key
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PasbuneHne Tabnmubl Ha ABe

CREATE TABLE tail_table
(

id int primary key,
b 1int,

c 1int,
CONSTRAINT fk_tail_table FOREIGN KEY (id) REFERENCES big_table(id)

ON DELETE CASCADE
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PasbuneHne Tabnmubl Ha ABe

CREATE TABLE tail_table
(

id int primary key,
b 1int,

c 1int,
CONSTRAINT fk_tail_table FOREIGN KEY (id) REFERENCES big_table(id)

ON DELETE CASCADE
)

1) Tx 1:
ALTER TABLE big_table RENAME TO head_table;
CREATE VIEW big_table as SELECT * FROM head_table;
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PasbuneHne Tabnmubl Ha ABe

CREATE OR REPLACE FUNCTION big_table_trigger_func() RETURNS TRIGGER AS
$S

BEGIN

IF TG_OP = '"INSERT' THEN
INSERT INTO head_table VALUES (NEW.=*);

INSERT INTO tail_table values (NEW.id, NEW.b, NEW.c);
RETURN NEW;
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PasbuneHne Tabnmubl Ha ABe

ELSEIF TG_OP = "UPDATE' THEN
UPDATE head_table set a=new.a, b=new.b, c=new.c
WHERE id = new.id;
INSERT INTO tail_table values (NEW.id, NEW.b, NEW.c)
ON CONFLICT (id) DO UPDATE set b=new.b, c=new.c;
RETURN NEW;
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PasbuneHne Tabnmubl Ha ABe

ELSEIF TG_OP = 'DELETE' THEN
DELETE FROM head_table WHERE id = OLD.id;
RETURN OLD;

END 1IF;
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PasbuneHne Tabnmubl Ha ABe

CREATE TRIGGER big_table_trigger

INSTEAD OF INSERT OR UPDATE OR DELETE ON big_table PG 9.1
FOR EACH ROW EXECUTE PROCEDURE big_table_trigger_func();

KoHel Tx 1

132



PasbuneHne Tabnmubl Ha ABe

2) 3anonHsieM aaHHble tail_table:

INSERT INTO tail_table(id, b, c¢) SELECT id, b, c¢ FROM head_table
WHERE id BETWEEN 1 AND 10060 ON CONFLICT DO NOTHING;

COMMIT;

INSERT INTO tail_table(id, b, c¢) SELECT id, b, c¢ FROM head_table
WHERE id BETWEEN 10001 AND 20000 ON CONFLICT DO NOTHING:

COMMIT;
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PasbuneHne Tabnmubl Ha ABe

BEGIN

FOR i IN 1..batch_count LOOP
id_from := ...
id_to := ...
INSERT INTO tail_table(id, b, c) SELECT id, b, ¢ FROM head_table

WHERE id BETWEEN id_from AND id_to ON CONFLICT DO NOTHING:

COMMIT;

END LOOP;

END;

PG 11
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PasbuneHne Tabnmubl Ha ABe

He aenante Tak!

BEGIN
FOR r in SELECT * FROM head_table LOOP --holdable cursor
INSERT INTO tail_table(id, b, c¢) VALUES (r.id, r.b, r.c)
ON CONFLICT DO NOTHING;
1 =1+ 1;
IF 1 % batch_size = 6 THEN
COMMIT;
END IF;
END LOOP:
END ;
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PasbuneHne Tabnmubl Ha ABe

3) CREATE OR REPLACE VIEW big_table AS
SELECT h.id, h.a, t.b, t.c

~ROM head_table h

LEFT JOIN tail_table t ON h.id = t.id;
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PasbuneHne Tabnmubl Ha ABe

3) CREATE OR REPLACE VIEW big_table AS
SELECT h.id, h.a, t.b, t.c

-ROM head_table h

LEFT JOIN tail_table t ON h.id = t.id;

4) NepeBogmM npuioxeHme Ha paboty ¢ head_table v tail_table
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PasbuneHne Tabnmubl Ha ABe

3) CREATE OR REPLACE VIEW big_table AS
SELECT h.id, h.a, t.b, t.c

-ROM head_table h

LEFT JOIN tail_table t ON h.id = t.id;

4) MNepeBoAnM NpunoxeHme Ha paboty c head_table v tail_table

5) DROP VIEW big_table;
DROP FUNCTION big_table_trigger_func();
ALTER TABLE head_table DROP COLUMN b, DROP COLUMN c;
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Pa3zbreHue Tabanubl Ha ABe

big_table
/
dal b o
ll
\
\
- -+ < ~
- -~ A
«--_ 7=~ a
head _table tail _table
id a id b C
- foreign key
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