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Y nToiuMop(dHbIe PYHKIUU
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Tnn maccuBa Posigres

Maccus

Ha6op TIPOHYMEPOBAHHLIX 3JIEMEHTOB OJHOI'O M TOI'O >Ke THUIld
OITHOMEPHbIe, MHOT'OMEDHEIe

Cosgmanue

WCTI0/Tb30BaHue Oe3 sIBHOTO oripefiesieHust (umsi- Tuna[])
HesIBHO T1PU CO3JJaHWU TUTIA WX TabMuLbl (_ums - Tuna)

Ncnonb3oBanue

3JIEMEHTBI KaK CKa/IAPDHbI€ 3HAYE€HU
Cpe3bl MdCCHBa

orepanuy C MaCCMBaMU: CPaBHEHUe, BXOXK/eHHe, IepeceueHue,
KOHKaTeHaus, ucnosyib3oBanue ¢ ANY u ALL BMecTo nioa3zanpoca, ...

MaccuB, Kak U COCTaBHOI TVN (3anuck), He SBNSETCS CKaNSPHbIM U COCTOMUT
13 HECKONbKMX 3/1EMEHTOB Apyroro Tuna. Ho, B 0T/iMume oT 3anuceil, a) Bce
3TN 3N1EMEHTbI UMEIOT OfIMHAKOBbIV TUN 1 6) obpalleHne K HUM NPOUCXoANT
He N0 UMEHM, a Mo LLeNoYNCNEHHOMY UHAEKCY (34eCb UHOEKC NOHMMAETCS

B MaTeMaTu4eckom CMbIC/ie, a He Kak nHaekc b).

Tun MmaccuBa He HaZl0 cneunanbHO 00bABASATL, NOCKO/LKY NPU CO3A4aHNUK
no60oro Tvna (B ToM ynce Tabnuubl) CO34aeTca Takke TUM MaccuBa
3/1IEMEHTOB 3TOI0 TUNa ¢ UMeHeM _mur. MNpu 06bABNEHUN NEePEMEHHOI-
MaccuBa [0CTaTOYHO A06aBUTb KBaZpaTHbIE CKOBKN K UMEHM TUna
3/1EMEHTOB.

MaccuB sBIseTcsA NO/HOUEHHbIM TUNOM SQL, ero MoXHO MCnosib30BaTb Kak
nboin apyron Tmn: co3gaBarb CTONOLLI TAabUL, 3TOrO TUNa, UCMNO/b30BaTb
ero Anda napamMeTpoB OYHKUNIA 1 T. M. DN1eMEeHTbl MaccmBa MoryT
MCNOb30BaTbCA Kak 00bIUHbIE CKaNsApHble 3Ha4YeHNA. MOXHO UCMOo/b30BaTh
n cpesbl (slice) maccmBoB.

MaccuBbl MOXHO CpaBHUBaTbL, NPOBEPATL Ha HeonpeaeneHHOCTb, UCKaTb
BXOX/EHWE 3/1IeMeHTa U HaxXo4AnTb nepeceyeHve ¢ Apyrmmm maccmsamu,
KOHKaTeHuposaTb 1 Np. Takke MacCBbl MOXXHO MCMO/1b30BaTb MO aHa10rnu
c nogaanpocamu B KOHCTPYKUMAX ANY/SOME n ALL.

https://postgrespro.ru/docs/postgresal/16/arrays

Pa3nnuHble pyHKUUN AN paboTbl C MACCUBaMMN MOXHO HaTK
B CNpPaBOYHOM MaTepuasie, npunaraemom K Kypcy.




Waunuain3anus 1 oopauieHue K 3jIeMeHTaM

OOBsIBIIEHHE nepeMeHHoﬁ U MHUIIUAJIN3allisgd MaCCHUBa IIEJINKOM:

=> DO $%
DECLARE
a integer[2]; -- pa3mep urHopupyercs
BEGIN
a := ARRAY[10,20,30];
RAISE NOTICE '%', a;
== MO YMOJNIYaHWI0 3NIeMEHTbl HYMEepPyWTCA C epUHULbI
RAISE NOTICE 'a[l] = %, al[2] = %, al3] = %', al[l], al[2], al3];
-- cpe3 MaccuBa
RAISE NOTICE 'Cpe3 [2:3] = %', a[2:3];
-- MpucBauMBaeM 3Ha4YyeHUs cpe3y Maccusa
a[2:3] := ARRAY[222,333];
-- BbIBOAMM BeCb MacCHB
RAISE NOTICE ‘%', a;
END;
$$ LANGUAGE plpgsql;

NOTICE: {10,20,30}

NOTICE: al[l] = 10, a[2] = 20, a[3] = 30
NOTICE: Cpe3 [2:3] = {20,30}

NOTICE: {10,222,333}

DO

OJIHOMepHLIﬁ MaCCHUB MOZKHO 3aIlOJIHATH U IIO3JIEMEHTHO — IIPHU HeOﬁXOJII/IMOCTI/I OH aBTOMAaTHU4Y€CKHU PaCIINuPsAETCs. Ecnu
IIPOIIYCTUTH KaKHUe-TO 3JIEMEHTEI, OHU II0JIy4YalOT HeOIIpeneJIeHHbIe 3HaYeHN .

Yto GymeT BHIBEIEHO?

=> DO $$
DECLARE
a integer[];
BEGIN
a[2] := 10;
a[3] := 20;
a[6] := 30;
RAISE NOTICE 'S%', aj;
END;

$$ LANGUAGE plpgsql;

NOTICE: [2:6]={10,20,NULL,NULL,30}
DO

HOCKOHbe HyMepalusa HadajlaCbk He C eOUHUIIEI, [1epe] CaMUM MAaCCHUBOM HOOIIOJTHUTEJIbHO BEIBOOUTCA OUalla30H HOMEPOB
3JIEMEHTOB.

MEI MOKEM OIPENeIUTh COCTABHOM THUII U CO3[aTh MaCCUB U3 3JIEMEHTOB 3TOT0 THUIA:
=> CREATE TYPE currency AS (amount numeric, code text);

CREATE TYPE

=> DO $$
DECLARE

c currency[]; -- maccuB u3 3neMEHTOB COCTaBHOro Tuna
BEGIN

-- MpuMcBaMBaeM 3Ha4YeHUs OTAeNbHbIM 3JIeMEHTaM

c[1l].amount := 10; c[1l].code := 'RUB';

c[2].amount := 50; «c[2].code := 'KZT';

RAISE NOTICE 'S', cj;
END

$$ LANGUAGE plpgsql;

NOTICE: {"(10,RUB)","(50,KZT)"}
DO

Emre omuH cmoco6 IIOJIYy4YUTH MACCUB — CO30aTh €ero u3 rnoa3alipoca:

=> DO $$

DECLARE
a integer[];

BEGIN
a := ARRAY( SELECT n FROM generate_series(1,3) n );
RAISE NOTICE '%', a;

END

$$ LANGUAGE plpgsql;



NOTICE: {1,2,3}
DO

MoxH0 1 Ha060pOT, MaccuB peobpa30BaTh B TAOIUI:

=> SELECT unnest( ARRAY[1,2,3] );

n WN =

)

(3 row

I/IHTepeCHO, YTO BBIpaXKeHUue IN co cniuckoM 3Ha4YeHUH npeo6pa3yeTcs{ B IIOKUCK II0 MAaCCHUBY:

=> EXPLAIN (costs off)
SELECT * FROM generate_series(1,10) g(id) WHERE id IN (1,2,3);

QUERY PLAN

Function Scan on generate series g
Filter: (id = ANY ('{1,2,3}'::integer[]))
(2 rows)

r]:[ByMepHLII‘/‘I MaCCHUB — IIPSAMOYTOJIbHAs MaTpHUIla, IaMATh 104 KOTOPYIO BHIAEIAETCS IIPU UHUITUAJIU3alluu. HI/ITepaJ'[
BBITJISIIUT KaK MacCUB MaCCHUBOB, UMEIOIIUX OOUHAKOBOE YUCJIO 3JIEMEHTOB. 3[1ECh MBI HCIIOJIb30BaINl prl"Oﬁ crocob
MHULIMAIU3alud — C IIOMOIIBI0 CUMBOJILHOMN CTPOKH.

Tlocne uHMULMATU3AIIUY MHOI‘OMeprIﬁ MAaACCHUB y2Ke HeJIb34 PaCIIupPUTh.

=> DO $%
DECLARE
a integer[][] := '{
{ 10, 20, 30},
{100,200,300}
L
BEGIN

RAISE NOTICE '[iBymepHblli MaccuB : %', a;
RAISE NOTICE 'HeorpaHuyeHHbin cpe3 maccuBa [2:] = %', a[2:];
-- npucBauMBaeM 3Ha4YeHUs 3TOMy cpesy
al[2:] := ARRAY[ARRAY[11ll, 222, 333]];
-- CHOBA BbLIBOOMM BeCb MacCUB
RAISE NOTICE '%', a;
-- pacuMpsiTb Henb3si HU NO KaKoMy HM3MepeHuo
al4]1[4] := 1;
END
$$ LANGUAGE plpgsql;

NOTICE: [ByMepHuit MaccuB : {{10,20,30},{100,200,300}}

NOTICE: HeorpaHuueHHbln cpe3 MaccuBa [2:] = {{100,200,300}}

NOTICE: {{10,20,30},{111,222,333}}

ERROR: array subscript out of range

CONTEXT: PL/pgSQL function inline code block line 15 at assignment
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Maccusbl U LUNK/bI Pos{gres

OOBIYHBIN LUKJI TI0 MH/IEKCAM 37IeMEHTOB

array_lower
array_upper

[ukn FOREACH 110 3/1eMeHTaM MacC1Ba

rnpouie, HoO UHAEKChI 3JIEMEHTOB HEAOCTYIIHBI

[na ntepaummn no anemeHTam mMaccuBa BrnosiHe MOXHO MUCMNOJ/ib30BaTb
0O6bIYHbIN LUenouncneHHsblii umkn FOR, ncnonb3ys dyHKUMUN,
BO3BpaLjaroLme MMHUMasbHbIA 1 MaKCUMasibHbIA MHOEKCHI MaccuBa.

OpfHako ecTb M cneynann3npoBaHHblin BapnaHT umkna: FOREACH. B Takom
BapuaHTe nepemMeHHas uukia npoberaet He MHAEKCbI 3/1IEMEHTOB, a caMu
anemMeHThbl. [1o3ToMy nepemMeHHas Jo/HKHa UMETb TOT XKe TUM, YTO U
afleMeHTbl MaccuBa (Kak 06bIYHO, eCnn aN1leMeHTamMm SABMIAKTCA 3anncK, To
OfIHY NepeMEHHY0 COCTaBHOro TUNa MOXHO 3aMEHUTb HECKOJTbKUMU
CKa/IApHbIMU NepeMeHHbIMN).

ToT Xe uyukn ¢ ppasoii SLICE no3BonseT ntepuposarb Cpesbl Maccusa.
Hanpumep, 4na 4ByMepHOro Maccmea O4HOMEpPHbIMY cpe3amun ByayT ero
CTPOKMW.

https://postgrespro.ru/docs/postgresqgl/16/plpgsal-control-structures#PLPGS
QL-FOREACH-ARRAY




MaccHuBbBI H THKJIBI

LIMKJT MOXHO OPraHU30BaTh, UTEPUPYSI UHIEKCEH 9IeMEHTOB MaccuBa. BTopoil napamerp Gyukuui array lower u
array upper — HOMep Pa3MepPHOCTH (e[UHUIIA [T ONHOMEPHBIX MacCHBOB).

=> DO $$
DECLARE
a integer[] := ARRAY[10,20,30];
BEGIN
FOR i IN array_lower(a,l)..array_upper(a,1l) LOOP
RAISE NOTICE 'a[%] = %', i, al[il;

END LOOP;
END
$$ LANGUAGE plpgsql;
NOTICE: al[l] = 10
NOTICE: a[2] = 20
NOTICE: a[3] = 30
DO

Ecnu nHOEKCH He HY2KHEBI, TO IIPOLIIe UTEPUPOBATH CaMU 3JIEMEHTHI:

=> DO $%
DECLARE
a integer[] := ARRAY[10,20,30];
X integer;
BEGIN
FOREACH x IN ARRAY a LOOP
RAISE NOTICE 'S', x;

END LOOP;
END
$$ LANGUAGE plpgsql;
NOTICE: 10
NOTICE: 20
NOTICE: 30
DO

UTepanus WHOEKCOB B IByMEPHOM MaCCHUBE:

=> DO $$
DECLARE
-- MOXHO M 6e3 [BOIHbIX KBappaTHbIX CKOGOK
a integer[] := ARRAY[
ARRAY[ 10, 20, 30],
ARRAY[100,200,300]
I;
BEGIN
FOR i IN array_lower(a,l)..array_upper(a,1l) LOOP -- no cTpokam
FOR j IN array_lower(a,2)..array_upper(a,2) LOOP -- no ctonbuam
RAISE NOTICE 'a[%][%] = %', i, j, alilljl;
END LOOP;
END LOOP;
END
$$ LANGUAGE plpgsql;

NOTICE: a[l][1l] = 10
NOTICE: a[l][2] = 20
NOTICE: al[l]l[3] = 30
NOTICE: a[2][1] = 100
NOTICE: a[2][2] = 200
NOTICE: a[2][3] = 300
DO

HTepalus 3J€MEHTOB JBYMEPHOT0 MacCHuBa He TpeOyeT BI0KEHHOTO IUKIIA:



=> DO $%
DECLARE
a integer[] := ARRAY[
ARRAY[ 10, 20, 30],
ARRAY[100,200,300]
1;
X integer;
BEGIN
FOREACH x IN ARRAY a LOOP
RAISE NOTICE 'S', x;

END LOOP;
END
$$ LANGUAGE plpgsql;
NOTICE: 10
NOTICE: 20
NOTICE: 30
NOTICE: 100
NOTICE: 200
NOTICE: 300
DO

CyIecTByeT TakzKe BO3MOXKHOCTb BHIIIOJIHSTH B IIOJOOHOM ITHMKJIE UTEPAIIUIO II0 Cpe3aM, a He II0 OTHEeIbHEIM 3JIeMEHTaM.
3uauenue SLICE B Tako¥ KOHCTPYKLHHU OOJIKHO OBITH II€JIBIM YHCJIOM, HE IIPEBHIIIAIONMM Pa3MEepPHOCTbh MAaCCHUBaA, a
mepeMeHHasi, Kyaa YUTAITCS CPe3bl, caMa OOJIKHA ORITh MAaCCUBOM. B mpuMepe — IUKII ITI0 OGHOMEPHEIM CPe3aM:

=> DO $$
DECLARE
a integer[] := ARRAY[
ARRAY[ 10, 20, 30],
ARRAY[100,200,300]
1;
X integer[];
BEGIN
FOREACH x SLICE 1 IN ARRAY a LOOP
RAISE NOTICE 'S', x;
END LOOP;
END
$$ LANGUAGE plpgsql;

NOTICE: {10,20,30}
NOTICE: {100,200,300}
DO
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MaccuBbl 1 nognporpamMmbl  Posggres

[TogmiporpamMmel € lepeMeHHbIM YMC/IOM ITapaMeTpOB

BCe HeoOsi3aTesibHbIe apaMeTphl AO/DKHBI UMeTh OAUHAKOBBIN THTT
repenaroTCcsa B IIOAIIpOrpaMMy B BHJle MacCHUBa
TOC/IeJHUI TTapaMeTp-MacCUB Orpeie/isieTcsi ¢ pexkuMoM VARIADIC

[TonuMopdHbIe MOATIPOrPaMMbI
paboTaroT co 3HaYeHUsIMU Pa3HbIX TUIIOB;
THUII KOHKPETU3UPYeTCsl BO BPeMsI BBITIO/IHeHHS

JIOTIOJTHUTE/TbHBIE TIOMMMOP(HBIe TICeBAOTUITHI anyarray, anynonarray,
anycompatiblearray 1 anycompatiblenonarrray

MOI'yT UMeTh [epeMeHHO€ UK CJ/I0 [TapaMeTpPOB

MaccuBbl NO3BO/ISIOT CO3A4aBaTh NOANPOrpamMmbl (QYHKLUN 1K
npoLeaypbl) ¢ NepeMeHHbIM YMC/IOM NapameTpoB.

B oT/iMune oT napameTpoB CO 3HAYEHUAMM NO YMOIHaAHUIO, KOTOpbIE Mpu
06bABNEHUN NOANPOrpaMMbl HAA0 ABHO NEPeYNCINTb, Heoba3aTelbHbIX
napameTpoB MOXET ObITb CKOMbKO YroAHO 1 BCE OHU NnepesatoTcs
nognporpamme B BuAe maccusa. Ho, kak cneacteue, BCe OHU [LOTKHbI
NMETb OAWH 1 TOT Xe (MM COBMECTUMBbIA, B Cllyvyae NUCNosib30BaHUsA
anycompatible/anycompatiblearray) tun.

Mpu 06bsABNEHMM NOANPOrpaMMbl NOCIEAHUM YKa3biBAETCA OAMH NapamMeTp
¢ pexumom VARIADIC, nmerowmii Tun maccvsa.

https://postgrespro.ru/docs/postgresgl/16/xfunc-sql#XFUNC-SQL-VARIADI
C-FUNCTIONS

Mbl y)xe roBopu/iM NPo NosIMMOPAIHbIE NOANPOrpaMMbl, KOTOpPbIE MOTYT
pabotaTb C NnapameTpamu pasHbiX TUMOB. [pn 06bsBNEHNN NOANPOrPaMMbI
yKa3blBaeTCA crneumanbHblil NONMMOPMHbIA NCEBAOTUM, a KOHKPETHbIN TUM
YTOUYHSETCS BO BPEMS BbIMNO/THEHMS NO PAKTUYECKOMY TUMY nepeaaHHbIX
napamMeTpoB.

[na maccnBoB eCTb OTAe/NbHbIE NONMMOPHbBIE TUMBI anyarray,
anycompatiblearray (u anynonarray, anycompatiblenonarrray ans He-
MacCuBOB).

DTN TUNbI MOXHO UCMO/1b30BaTb COBMECTHO C Nepefayei nepemMeHHoro
yncna aprymeHToB npu oobvasneHmnn VARIADIC-napameTpa.

https://postgrespro.ru/docs/postgresgl/16/xfunc-sql#XFUNC-SQL-POLYMO
RPHIC-FUNCTIONS




MaccuBbl ¥ HOIIIPOTrpaMMbI

B teme «SQL. ITponenyphl» MBI paccMaTpUBaIN Ieperpy3Ky U nonuMopdusM u co3panu GyHKIHUIO maximum, KoTopas
HaxoOujla MaKCUMaJIbHOE U3 Tpex uncell. O600IIUM ee Ha IPOMU3BOJIbHOE YHCIIO apTyMEHTOB. [[J1s1 3TOr0 OOBSIBUM OOUH
VARIADIC-nnapameTp:

=> CREATE FUNCTION maximum(VARIADIC a integer[]) RETURNS integer
AS $$
DECLARE
X integer;
maxsofar integer;
BEGIN
FOREACH x IN ARRAY a LOOP
IF x IS NOT NULL AND (maxsofar IS NULL OR x > maxsofar) THEN
maxsofar := x;
END IF;
END LOOP;
RETURN maxsofar;
END
$$ IMMUTABLE LANGUAGE plpgsql;

CREATE FUNCTION
IIpoGyem:
=> SELECT maximum(12, 65, 47);

maximum

65
(1 row)

=> SELECT maximum(12, 65, 47, null, 87, 24);

maximum
87
(1 row)

=> SELECT maximum(null, null);

maximum

17151 TTIOJTHOTHI KAPTUHEL U 3Ta PYHKIHUS MOXKET OLITh Ce/laHa MOMUMOP(HOM, YTOOR MPUHUMATH JTI000M THUI JaHHBIX (I
KOTOPOTO, KOHEYHO, [OJIZKHEI OLITh OIIPEeeIeHbl OTlePalliy CPABHEHUS).

=> DROP FUNCTION maximum(integer[]);

DROP FUNCTION

o TTonumopduEle TUNE anycompatiblearray u anycompatible (a Takke anyarray u anyelement) Bcerga cornacoBaHbI
Mexkay coboit: anycompatiblearray = anycompatible[], anyarray = anyelement[];

e Ham HyXHa mepeMeHHas, UMeIOIasi TUII 3JIeMeHTa MaccuBa. Ho 00bsABUTH ee Kak anycompatible Henp3s — oHa
IOJI2KHa UMeTh peasibHBIM TUIl. 30ech TomMoraeT KOHCTpyKuus %TYPE.

=> CREATE FUNCTION maximum(VARIADIC a anycompatiblearray, maxsofar OUT anycompatible)
AS $$
DECLARE
x maxsofarsTYPE;
BEGIN
FOREACH x IN ARRAY a LOOP
IF x IS NOT NULL AND (maxsofar IS NULL OR x > maxsofar) THEN
maxsofar := X;
END IF;
END LOOP;
END
$$ IMMUTABLE LANGUAGE plpgsql;

CREATE FUNCTION
TTpoBepum:

=> SELECT maximum(12, 65, 47);



maximum

65
(1 row)

=> SELECT maximum(12.1, 65.3, 47.6);

maximum

=> SELECT maximum(12, 65.3, 15e2, 3.14);

maximum

BoOT Teneps y HaC MOIy4YUIICS IPAKTUYECKHU IIOJTHEIN aHaJIoT BEIpaxKeHus greatest!
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Maccus nnm Tabnuuya? Pos{gres

1 . {A} KOMITIaKTHOE€ IIpeaCTaB/IeHne

He TpeOyeTcsi coeliHeHHe
yI06HO B TIPOCTBIX CyYasax

2| ... | {B,C,D}
3| ... | {AC}

1] 1 11 A OT/le/TbHbIE TaOJHUIIbI:
1 2 | 2 / MHOTH€ KO MHOTHUM
2 3 "/ ‘ 2 B
5 yYHUBepCcajbHOe pellieHre
2 4 X / 3 I
3 —1 3 |1 [ X
3 3 4 D

Knaccuuecknin pensiuMoHHbIN NOAX0A4 npegnonaraet, 4To B Tabnvue
XpaHATCA aToMapHble 3HavyeHus (nepsast HopMasibHas hopma). A3biKk SQL
He UMeeT CPeACTB A/15 «3arnsanblBaHNA BHYTPb» C/TOXHOCOCTaBHbIX
3HaYEeHUM.

Mo3TOMY 0ObIUHbIV MOAXOA COCTOUT B CO3AaHNN OTAENbHON TabnuLpbl,
CBA3aHHOW C OCHOBHOI OTHOLLUEHUEM «MHOTMe KO MHOTUM».

TeM He MeHee, Mbl MOXeM co34aTb Tabnuuy co CTonbLoM Tuna maccusa.
PostgreSQL nmeet 6oratbii Habop yHKUKNIA 415t paboTbl C MaccruBamu,
a NouncK a/ieMeHTa B MaccrnBe MOXET ObITb YCKOPEH CneunasibHbIMU
nHaoekcamm (Takne MHAEKChI paccmarpmusatoTcs B kypce DEV2).

Takow noaxop, 6biBaeT yao6eH: nosyvyaeTcs KOMNakTHoe npeacTas/ieHmne,
He TpebyoLlee coeMHeHNA. B yacTHOCTN, MacCuBbl aKTUBHO
NCNOb3YHTCA B CUCTEMHOM KaTasiore PostgreSQL.

Kakoe pelueHune BblbpaTb? 3aBMUCUT OT TOTO, Kakue CTaBATCA 3a4aqvun, Kakme
Tpebytotca onepaymn. PaccmoTpum npumep.



MaccuB uim Tadauuna?

IIpexncraBuM cebe, YTO MEI IPOEKTUPYeM 6a3y HaHHEBIX OJIs BegeHus 6iora. B 61ore ects coobmeHuss, 1 HaM XOTeJIOCh OB
COTIOCTaBIISITh UM TETH.

TpagUUIMOHHEIN TOOXON COCTOUT B TOM, YTO AJISI TETOB HAIO CO3[ATh OTHEIbHYIO0 TaGIully, HampuMep, Tak

=> CREATE TABLE posts(
post_id integer PRIMARY KEY,
message text

)i

CREATE TABLE

=> CREATE TABLE tags(
tag_id integer PRIMARY KEY,
name text

);

CREATE TABLE
CBsi3bIBa€M COOOIEHUSI U TeT'H OTHOIIEHHEM MHOTHE KO MHOTUM depes ellle OfNHY TabIuIy:

=> CREATE TABLE posts_tags(
post_id integer REFERENCES posts(post_id),
tag_id integer REFERENCES tags(tag_id)

)i

CREATE TABLE
HamonHuM TabIUIEl TECTOBEIMY TaHHBIMU:

=> INSERT INTO posts(post_id,message) VALUES
(1, 'NepeunTbiBan neipxep, MHoro gyman.'),
(2, '3To 6bUIO yXe BeCHO M s OTHecC enky obpaTHo.');

INSERT 0 2

=> INSERT INTO tags(tag_id,name) VALUES
(1, 'Obnoe u pymbi'), (2, 'TexHonoruu'), (3, 'cembs');

INSERT 0 3

=> INSERT INTO posts_tags(post_id,tag_id) VALUES
(1,1), (1,2), (2,1), (2,3);

INSERT 0 4
Tenepb MBI MO2KeM BEIBECTH COOOILIIEHUS U TETHU:

=> SELECT p.message, t.name

FROM posts p
JOIN posts_tags pt ON pt.post_id = p.post_id
JOIN tags t ON t.tag_id = pt.tag_id

ORDER BY p.post_id, t.name;

message | name
_____________________________________________ Femm e
MNepeunTbiBaN nenpxep, MHOro gyman. | 6bn0e M pyMmbl
MNepeunTeiBaN nenpxep, MHOro ayman. | TexHonoruu
310 ObIIO y%e BeCHOW U s OTHeC enky obpaTHo. | Obnoe u Ayl
3To ObII0 y%e BEeCHOW U A OTHeC enky obpaTHo. | ceMmbs
(4 rows)

Wnu 4yTh NUHA4Ye — BO3MOXKHO yHoOHee IIOJIydUTh MAacCUB TETOB. [IJIs 9TOro UCIIONb3yeM arperupyoyo QyHKINO:

=> SELECT p.message, array_agg(t.name ORDER BY t.name) tags
FROM posts p
JOIN posts_tags pt ON pt.post_id = p.post_id
JOIN tags t ON t.tag_id = pt.tag_id
GROUP BY p.post_id
ORDER BY p.post_id;

message | tags
_____________________________________________ - - e e e C- oo
MepeunTbiBan nenpxep, MHOro pyman. | {"6binoe u pymbl", TexHonoruu}
3To ObIIO yXe BeCHOW U i OTHeC enky obpaTHo. | {"6bimoe u pymb",cemba}

(2 rows)



MozkeM HalTH BCe COOOIIEHUS C OITpefeIeHHbIM TeroM:

=> SELECT p.message

FROM posts p
JOIN posts_tags pt ON pt.post_id = p.post_id
JOIN tags t ON t.tag_id = pt.tag_id

WHERE t.name = '6binoe u pymbl'

ORDER BY p.post_id;

message

NepeunTbiBAN nenpgxep, MHOro Ayman.
3T0 ObINIO yXe BeCHOW U A OTHeC enky obpaTHo.
(2 rows)

MoxkeT noTpe6oBaThCSI HANUTU BCe YHUKAJIBHBIE TETH — 3TO COBCEM IIPOCTO:

=> SELECT t.name
FROM tags t
ORDER BY t.name;

6b10e U AyMmbl
ceMbs
TEeXHONorumn
(3 rows)

Teneps monpobyeM MONOUTH K 3afjave Mo-Apyromy. IlycTs Teru OyayT IpencTaBIeHE TEKCTOBEIM MAaCCHBOM IIPSIMO BHYTPH
TaGIUILI COOOIIEHUN.

=> DROP TABLE posts_tags;

DROP TABLE

=> DROP TABLE tags;

DROP TABLE

=> ALTER TABLE posts ADD COLUMN tags text[];

ALTER TABLE

Teneps y Hac HeT UOEHTUGHUKATOPOB TETOB, HO OHK HaM HE OYEHDb U HYKHEL

=> UPDATE posts SET tags = '{"OGbinoe u pymb","TexHonorumn"}'
WHERE post_id = 1;

UPDATE 1

'{"6bnoe u pymbl","cembs"}

=> UPDATE posts SET tags
WHERE post_id = 2;

UPDATE 1
BrIBOZ BCEX COOOIIEHU YIIPOCTUIICS:

=> SELECT p.message, p.tags
FROM posts p
ORDER BY p.post_id;

message | tags
_____________________________________________ - - e e e C- oo
MepeunTbiBan nenpxep, MHOro pyman. | {"6binoe u pymbl", TexHonorum}
3To ObiIO yXe BeCHOW U A OTHecC enky obpaTHo. | {"6bimoe u pymb",cemba}

(2 rows)

Coo011eHusI C OIIpeneNieHHLIM TEeroM ToXKe JIeTKO HalTu (MCIoib3yeM onepaTop nepeceuenus &&).

OTa omepauus MoxeT OBITH YCKOpPeHa ¢ nomoibio uaaekca GIN, u gys Takoro 3ampoca He IpUmeTcs: nepebupaTs BCIO
TabNuIly COOOUIeHNI.

=> SELECT p.message

FROM posts p

WHERE p.tags && '{"Obuioe n pymbi"}'
ORDER BY p.post_id;



message

NepeunTbiBAN nenpgxep, MHOro Ayman.
3To ObINIO yXe BEeCHOW U A OTHeC enky obpaTHo.
(2 rows)

A BOT NIOJIyYUTH CIIHMCOK TETOB IOBOJIBHO CJIOXKHO. 9TO TpebyeT pa3BopauuBaHUs BCEX MaCCUBOB TETOB B OOJIBIIYIO TabIUILy
U TIOMCK YHUKAaJIbHBIX 3HaUeHUN — TsKesas ollepalus.

=> SELECT DISTINCT unnest(p.tags) AS name
FROM posts p;

TEXHOMOrun
6bin10€e U OyMbl
CceMbs

(3 rows)

TyT XOpouIo BUOHO, YTO UMeeT MeCTO HYGHHpOBaHI/Ie OaHHBIX.

UTtak, o6a 1ogxona BIIOJIHE MOT'YT IPUMEHSITHCS.
B mIPOCTHIX CIy4asix MaCCHUBEI BRITJISIASAT IIPOIe ¥ paboTaioT XOPOIIIOo.

B Gomee CIOKHBIX ClieHapuax (HpeJI[CTaBLTe, YTO BMECTe C UMEHEM Tera Mbl XOTUM XPaHUTh ATy €ro CO30aHusd; UiIn
Tpe6yeTcs{ IIPOBEPKaA Ol"paHI/I‘-IeHI/Iﬁ I_IeJ'IOCTHOCTI/I) KJIaCCU4eCKUHU BapHaHT CTAHOBUTCA bosee IIPUBJIEKATEJIbHBIM.



of] PROFESSIONAL

Toru Posigres

MaccuB COCTOUT M3 TIPOHYMEPOBAHHBIX 37IEMEHTOB
OZJHOTO 1 TOTO »Ke TUTIa JJaHHbIX

Crosibel] c MaCcCMBOM Kak ajlbTepHATHBa OT/le/IbHOM Tabiuiie:
yIno0OHbIe orepariyivi ¥ UH/IeKCHasT TTO/eprKKa

[To3BosisieT co37j@aBaTh (PYHKLIUU C TIepEMEHHBIM UHCIOM
rapameTpoB
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Mpaktuka L Poddgren

1. Co3paiire dbynkuro add_book a5t 1006aB/ieHNsT HOBOM KHUTH.

DYHKLMS [J0/DKHA TIPUHMMATH /1Ba MapameTpa —
Ha3BaHWe KHWUT'M U MaCCUB UIeHTU(HHKATOPOB aBTOPOB —
Y BO3BpalljaTh UIEHTU(PUKATOP HOBOU KHUTH.

ITpoBepkTe, UTO B MPUIOKEHUH TT0SIBU/IACh BO3MOXXHOCTD
M00aBIATH KHUTH.

12

1.

FUNCTION add_book(title text, authors integer|[])
RETURNS integer



1. ®yakuus add_book

=> CREATE FUNCTION add_book(title text, authors integer[])
RETURNS integer
AS $$
DECLARE
book_id integer;
id integer;
seq_num integer := 1;
BEGIN
INSERT INTO books(title)
VALUES (title)
RETURNING books.book_id INTO book_id;
FOREACH id IN ARRAY authors LOOP
INSERT INTO authorship(book_id, author_id, seq_num)
VALUES (book_id, id, seq_num);
seq_num := seq_num + 1;
END LOOP;
RETURN book_id;
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION



of] PROFESSIONAL

[1pakTuka+ Pos{gres

1. PeanusyiiTe QyHKLMIO Map, TPUHUMAOLLYIO /IBa [apameTpa:
MacCCHB BellleCTBEHHbIX YMCeJT ¥ Ha3BaHUe BCIIOMOraTe/IbHOM
byHKLMY, TTPUHUMATOLLe OZIUH MapamMeTp BelljeCTBeHHOIO THTMIa.

DYHKLUS JO/DKHA BO3BpalaTh UCXOAHbBIM MacCUB, B KOTOPOM
K KaXXZIOMYy 37IeMeHTy IIpuMeHeHa BcIrioMorare/ibHasi QyHKIIUS.

2. Peanusyiite dyHKkIMi0 reduce, MpUHUMAIOLIYIO /1Ba TlapaMeTpa:
MacCCHB BellleCTBEHHbIX YMCe/ U Ha3BaHUe BCIIOMOraTe/IbHOU
byHKLMY, TTPUHKUMAFOLLel /1Ba IapaMeTpa BellleCTBeHHOI'0 TUTIA.

DYHKLMS [JO/DKHA BO3BpalaTh Bell[eCTBEHHOEe UKCJIO,
To/TyueHHOe T10C/ie[joBaTeTlbHOM CBepTKOM MacCHUBa CjieBa
Haripaso.

3. Cpenatite dyHKIMU map U reduce nmommMmMopdHbIMHU.
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1. Hanpumep:
map(ARRAY[4.0,9.0], 'sqrt') - ARRAY[2.0,3.0]

2. Hanpuwmep:
reduce(ARRAY[1.0,3.0,2.0,0.5], 'greatest') - 3.0

B atom c/liydae 3Ha4eHune BbIHNCTIAETCA KakK
greatest( greatest( greatest(1.0,3.0), 2.0 ), 0.5 )



1. ®yHKUIHuA map

=> CREATE DATABASE plpgsql_arrays;

CREATE DATABASE

=> \c plpgsql_arrays

You are now connected to database "plpgsql arrays" as user "student".

=> CREATE FUNCTION map(a INOUT float[], func text)
AS $$
DECLARE
i integer;
x float;
BEGIN
IF cardinality(a) > 0 THEN
FOR i IN array_lower(a,l)..array_upper(a,1l) LOOP
EXECUTE format('SELECT %I($1)',func) USING a[i] INTO x;
al[i] := x;
END LOOP;
END IF;
END
$$ IMMUTABLE LANGUAGE plpgsql;

CREATE FUNCTION
e INTO a[i] He paboTaeT, mO3TOMY HyKHa OTAEJIbHAS IIepeMeHHasI.

=> SELECT map(ARRAY[4.0,9.0,16.0],"'sqrt"');

{}

(1 row)

[Ipyroi#i BapuaHT peanusanuu ¢ nukioM FOREACH:

=> CREATE OR REPLACE FUNCTION map(a float[], func text) RETURNS float[]
AS $$
DECLARE
x float;
b float[]; -- nycrtoii maccue
BEGIN
FOREACH x IN ARRAY a LOOP
EXECUTE format('SELECT %I($1)',func) USING x INTO x;
b:=b || x;
END LOOP;
RETURN b;
END
$$ IMMUTABLE LANGUAGE plpgsql;

CREATE FUNCTION

=> SELECT map(ARRAY[4.0,9.0,16.0],"'sqrt"');



2. ®yaknusa reduce

=> CREATE FUNCTION reduce(a float[], func text) RETURNS float

AS $$
DECLARE
i integer;
r float := NULL;
BEGIN
IF cardinality(a) > 0 THEN
r := al[array_lower(a,1)];
FOR i IN array_lower(a,1l)+1 .. array_upper(a,1l) LOOP
EXECUTE format('SELECT %I($1,$2)',func) USING r, a[i]
INTO r;
END LOOP;
END IF;
RETURN r;
END

$$ IMMUTABLE LANGUAGE plpgsql;
CREATE FUNCTION

Greatest (xak u least) — He GyHKUMSI, 8 BCTPOEHHOE YCJIOBHOE BHIPAXKEHUE, II09TOMY U3-3a 9KPAHHUPOBAHUS HE MOJIyIUTCS
HCIIOJIb30BATh €€ HAIIPSIMYIO:

=> SELECT reduce( ARRAY[1.0,3.0,2.0], 'greatest');

ERROR: function greatest(double precision, double precision) does not exist

LINE 1: SELECT "greatest"($1,$2)

HINT: No function matches the given name and argument types. You might need to add
explicit type casts.

QUERY: SELECT "greatest"($1,$2)

CONTEXT: PL/pgSQL function reduce(double precision[],text) line 9 at EXECUTE

BMecTo Hee KCIIONIb3yeM Peann30BaHHYI0 B IeMOHCTpauy GyHKIUI0 maximum.

=> CREATE FUNCTION maximum(VARIADIC a anycompatiblearray, maxsofar OUT anycompatible)

AS $%
DECLARE
x maxsofar%TYPE;
BEGIN
FOREACH x IN ARRAY a LOOP
IF x IS NOT NULL AND (maxsofar IS NULL OR x > maxsofar) THEN
maxsofar := x;
END IF;
END LOOP;
END
$$ IMMUTABLE LANGUAGE plpgsql;

CREATE FUNCTION
=> SELECT reduce(ARRAY[1.0,3.0,2.0], 'maximum');

reduce

=> SELECT reduce(ARRAY[1.0], 'maximum');

reduce

=> SELECT reduce(ARRAY[]::float[], 'maximum');

reduce

BapuanT ¢ nuknom FOREACH:



=> CREATE OR REPLACE FUNCTION reduce(a float[], func text) RETURNS float
AS $%
DECLARE

x float;

r float;

first boolean := true;
BEGIN
FOREACH x IN ARRAY a LOOP
IF first THEN

r = x;
first := false;
ELSE
EXECUTE format('SELECT %I($1,$2)',func) USING r, x INTO r;
END IF;
END LOOP;
RETURN r;

END
$$ IMMUTABLE LANGUAGE plpgsql;

CREATE FUNCTION
=> SELECT reduce(ARRAY[1.0,3.0,2.0], 'maximum');

reduce

=> SELECT reduce(ARRAY[1.0], ‘'maximum');

=> SELECT reduce(ARRAY[]::float[], 'maximum');

reduce

3. MonumopdHbIe BapHaHTHI GYHKITHI

QyHKIUSA map.
=> DROP FUNCTION map(float[],text);
DROP FUNCTION

=> CREATE FUNCTION map(
a anyarray,
func text,
elem anyelement DEFAULT NULL
)
RETURNS anyarray
AS $$
DECLARE
x elem%TYPE;
b a%TYPE;
BEGIN
FOREACH x IN ARRAY a LOOP
EXECUTE format('SELECT %I($1)',func) USING x INTO x;
b :=b || x;
END LOOP;
RETURN b;
END
$$ IMMUTABLE LANGUAGE plpgsql;

CREATE FUNCTION

e Tpebyercs GUKTUBHEIM TapaMeTp TUla anyelement, 4ToGEl BHYTPH QYHKIUN 0OBSIBUTH IEPEMEHHYIO TAKOTO XKe
THIA.

=> SELECT map(ARRAY[4.0,9.0,16.0],"'sqrt');



{2.000000000000000,3.000000000000000,4.000000000000000}
(1 row)

=> SELECT map(ARRAY[]::float[], 'sqrt');

IIpumep BBEI30Ba C APYTUM THIIOM AaHHBIX:

=> SELECT map(ARRAY[' a ',' b','c 'l,'btrim');

dyuaknus reduce.
=> DROP FUNCTION reduce(float[],text);
DROP FUNCTION

=> CREATE FUNCTION reduce(

a anyarray,

func text,

elem anyelement DEFAULT NULL
)
RETURNS anyelement
AS $%
DECLARE

x elem%TYPE;

r elem%TYPE;

first boolean := true;
BEGIN

FOREACH x IN ARRAY a LOOP

IF first THEN

r = x;
first := false;
ELSE
EXECUTE format('SELECT %I($1,$2)',func) USING r, x INTO r;
END IF;
END LOOP;
RETURN r;

END
$$ IMMUTABLE LANGUAGE plpgsql;

CREATE FUNCTION

=> CREATE FUNCTION add(x anyelement, y anyelement) RETURNS anyelement
AS $%
BEGIN
RETURN x + y;
END
$$ IMMUTABLE LANGUAGE plpgsql;

CREATE FUNCTION
=> SELECT reduce(ARRAY[1,-2,4], 'add');

reduce

=> SELECT reduce(ARRAY['a','b','c'], 'concat');

reduce

=> \c postgres



You are now connected to database "postgres" as user "student".
=> DROP DATABASE plpgsql_arrays;
DROP DATABASE



