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MaccuBbl e

a int4,
b int4[]

)5

INSERT INTO x VALUES ( INSERT INTO x VALUES (
BcTaBka 1 1

ARRAY[2,3,4] '12,3,4}
)5 )5

13MeHeHne UPDATE x SET b[1l] = 7; -- MOXHO MO3/IEMEHTHO WU LEJINKOM

3BIeUYeHmne SELECT b[1], b FROM X; -- MOXHO MO3N1E€MEHTHO WM LEeSUKOM



C 3TumM mMbi npuwnum B XXI Bek.. e

CBa3b «MHoOrme Ko MHormm». Pambnep-Megma, 2000r

News Sections Pentium II/1ll 400-800MHz
Pentium Ill BO0OMHz
512M-1G RAM
33Gb HDD

A A

News_section_map

3anpoc Ha BbIGOPKY
HOBOCTEN MO pybpUKe
cogepxxan JOIN, n
TOPMO3W/I.

3anpoc no
nepecevyeHunio pyopmk
— elLlle XyXxe.




AnbTepHaTUBHOE pelleHue e

CB43b Hepe3 MaCCnMB

News Sections

sections int[]

Ot JOIN'a nsbasunmce. Ho...
Boi6bopka: SELECT * FROM news WHERE sections && ARRAY[section id]

/4

YTO-TO HOBOA..



[ToMCcK no Maccueam

Pepnop Curaes, Oner baptyHoB 2000 T.

contrib/intarray — Habop nonesHbix PyHKUNK oA paboTbl C MaccmBamu.

B T.4. onepatopsbl &&, <@, @>, @@ v gp.

&&
<@
@>
0@

: (int[]
: (int[]
: (int[]
: (int[]

int[] )-bool -- ecCTb M nepeceyeHre MacCmMBOB

int[] )-bool --BXOAWT N1 NEPBbLIM BO BTOPOUN &

int[] )-bool --BXOAWT 1 BTOPOW B NEPBbLIN 2

query_int )-bool -- yoOBAETBOPSET /I MACCKB 3anpocy
TMna 1&2&3&(4|5)

A Takke nHaekc tmna GiST, no3xe - GIN

CREATE INDEX ON x USING gist (a gist_ intbig ops)

CREATE INDEX ON x USING gin (a)
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H e i nt ? PogggresPro

&& : (anyarray, anyarray )-bool -- eCTb 1 nepeceyeHre MacCmMBOB
<@ : (anyarray, anyarray )-bool -- BXoOuT 11 NepBbivi BO BTOPOU S

@> : (anyarray, anyarray )-bool -- BXOOMUT /i1 BTOPOW B NEPBbLI 2

- - alla - EVainEaVra BYalTtavVYaVa' AN/
v

Nuoekc Tnna GIN

CREATE INDEX ON x USING gin (a)
na int[], text[]

Ona int8[] , uuid[] U TN - HeT


https://habr.com/ru/company/postgrespro/blog/340978/

Foreigh Keys on Arrays

He nogaep»kmBaeTcs:

CREATE TABLE news (
sections int[] REFERENCES section(id)

)5

HeobxoanMo KOHTPOMMPOBATL pyKaMm (TpUrrepamMmm Unm NPUNoXKeEHNeM).

CREATE TRIGGER news_upd BEFORE INSERT OR UPDATE ON news

FOR EACH ROW
EXECUTE PROCEDURE check news outgoing refs();

CREATE TRIGGER section del BEFORE DELETE ON section

FOR EACH ROW
EXECUTE PROCEDURE check section_incoming refs();

Pogggres Pro



int4 uan int8 ? T

Y710 BbIOPATHL B KaYecTBe PK ?

#define idtype int4
#define idtype int8

CREATE DOMAIN idtype int4;

Cpasy nepecTtaHeT paboTaTb BCE, YTO Mbl CAenav paHee C MacCrBaMMU,
[Mpnaoetca onpenensaTs ang idtype Bce, 4to notpebyeTtcs.

Hanpumep, 3actaBum paboTtatb onepatop && and idtypell;



Onepatop && Ha AOMEHHOM Tune "

CREATE FUNCTION _int overlap(a idtype[], b idtype[]) RETURNS bool LANGUAGE SQL
STRICT IMMUTABLE
SECURITY DEFINER

--  3TO TpwK. YTObbl PYyHKUMA HE WMHAANHWAACL, WHA4Ye 3aUHAUHUTCA OCHOBAHHbLIA Ha HeWu
-- onepaTtop M MOCTrpec He coobpa3nT, 4YTO MHAEKC HYXHO WUCMNONb30BaThb.

PARALLEL SAFE
AS $$ SELECT a:: int4 &% b:: int4 $$;

CREATE OPERATOR && (
LEFTARG = idtype[],
RIGHTARG = idtype[],
PROCEDURE = _int overlap,
COMMUTATOR = '&&"',
RESTRICT = _int overlap_ sel,
JOIN = int overlap joinsel );



..NMNPOoAO/IHKEeHHue

OPERATOR 3

OPERATOR 6

OPERATOR 7

OPERATOR 3

OPERATOR 13
OPERATOR 14
OPERATOR 20
FUNCTION 1

FUNCTION 2

FUNCTION 3

FUNCTION 4

FUNCTION 5

FUNCTION 6

FUNCTION 7

STORAGE
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CREATE OPERATOR CLASS gist idtypebig ops FOR TYPE idtype[] USING gist AS

R&

= (anyarray, anyarray),

@> (_int4, int4) ,

<@ (_int4, int4),

@ (_int4, int4),

~ (_int4, int4),

@@ (_int4, query_int),

g _intbig consistent (internal, _int4, smallint, oid, internal),
g _intbig union (internal, internal),

g intbig compress (internal),

g intbig decompress (internal),

g _intbig penalty (internal, internal, internal),

g _intbig picksplit (internal, internal),

g intbig same (intbig gkey, intbig gkey, internal),

intbig gkey;



Ansa int8, uuid ? s

B uenom T1o e, HO paboTbl 6osbLUe, T. K. HET contrib/int8array

Developer challenge!



YTo elné MOXXHO aAenartb C e
MaccuBaMm?

Arperaums. (0OCTOpPOXKHO, pasmep!)

SELECT array_agg(some_field) FROM some_table WHERE ...
Ho! MopApok 35n1eMeHTOB MaccuBa byaeT cCayYanHbiM
SELECT array_agg(some_field) FROM (
SELECT * FROM some_table WHERE ..
ORDER BY
) foo;

Unu

SELECT array_agg (some_field ORDER BY ...) FROM some table WHERE ...



[pyras nonb3a oT MAaCCHBOB S

CoKpalleHne NCNo/ib3yeMoro MecTa 1 Tpaduka nyteM ob6bveMHEHUS NOCIeL0BATE/bHbIX
3anmcen B ogHy

CREATE TABLE ts (
time timestamptz,
value double

)s

CREATE TABLE ts_grouped (
time timestamptz,
offsets int[], -- Hanpumep, B MC
values double] ]

)5



JSONB HacTynaeT Ha NATKM ol

Bcé 10 e, 4To ¢ MaccuBaMu, MOXKHO aenatb 1 ¢ JSON(b) — 1 ropasgo 6osblie

Ho:
* [1pon3BOAUNTENBHOCTb
e O6beEM



HacnepoBsaHue Tabnuu, S

[Tonpobyem
CREATE TABLE foo ( INSERT INTO barl VALUES (NULL, 'q');
id idtype PRIMARY KEY, -- owmnbka (NOT NULL yHacnepoBanochb)
)5
INSERT INTO barl VALUES (1,'q');
CREATE TABLE barl ( INSERT INTO barl VALUES (1,'q');
f1 text INSERT INTO barl VALUES (1,'q');
) INHERITS (fo0); -- He owubka (MHAEKCbl U YHUKANbHOCTb He

yHacnenoBaanch) .

CREATE TABLE bar2 (
f2 text durya oTMUpaET?

) INHERITS (foo0);



HacnepoBsaHue Tabnuu, S

CREATE TABLE foo (
id idtype PRIMARY KEY,

);

CREATE TABLE barl (
f1 text
) INHERITS (foo0);

CREATE TABLE bar2 (
2 text
) INHERITS (foo0);

[lonpobyem

INSERT INTO barl VALUES (NULL, 'q');
-- owwnbka (NOT NULL yHacnenoBanocsh)

INSERT INTO barl VALUES (1,'q');
INSERT INTO barl VALUES (1,'q');
INSERT INTO barl VALUES (1,'q');

- - He owunobka (MHOEKCHI M YHUKANBHOCTb HE
yHaCNenoBasnch).

Hapo:

CREATE TABLE barl (
id idtype PRIMARY KEY, --warning
1 text

) INHERITS (fo00);

Ho n aTtoro mano!



NonyyeHue cnucka Bcex o6beKToB -

SELECT * FROM foo0; - - HenpasWJIbHO
SELECT * FROM - - MNpaBUNBLHO
(

SELECT 'barl', id, f1, NULL AS f2
UNION ALL
SELECT 'bar2', id, NULL AS f1, f2

)5



FK Ha yHacnegoBaHHYy0 Tabamyy =

CREATE TABLE some (
foo idtype REFERENCES foo(id)

)5

Hapo:
CREATE TABLE some (
foo idtype

)
CREATE TRIGGER ..

-- He 3abbiBaeM, 4YTO HacnegoBaHWe MOXeT OblTb MHOFOYpPOBHEBbIM. [O3TOMY...



Kak nonyunutb BCeX NOTOMKOB? e

CREATE FUNCTION get inheritance_tree(schema_ text, tablename_ text)
RETURNS SETOF inheritance_tree_item LANGUAGE SQL STABLE PARALLEL SAFE AS $%
WITH RECURSIVE tree AS (

SELECT c.oid AS relid, s.nspname, c.relname, ARRAY[c.oid] AS path,
© AS depth, © AS pos FROM pg class c

JOIN pg namespace s ON c.relnamespace = s.oid
WHERE relname=tablename_ AND nspname=schema_

UNION ALL

SELECT c.oid AS relid, s.nspname, c.relname, array_cat(ARRAY[c.oid],tree.path),
depth + 1 AS depth, inhsegno AS pos

FROM pg class c

JOIN pg namespace s ON c.relnamespace = s.oid
JOIN pg inherits i ON inhparent = c.oid

JOIN tree ON i.inhrelid = tree.relid

)

SELECT relid AS id, nspname AS schema, relname AS tablename,
path[array_length(path,1)-2] AS parent, path, depth, pos
FROM tree ORDER BY depth, pos;
¢dq .



PogzgresPro

CNMPOCUTE POSTGRES PRO!

www.postgrespro.ru

info@postgrespro.ru

T ——

N npnxoante Ha Halumn KOHpepeHuun!
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