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Tnn maccuBa Posigres

Maccus

Ha6op IIPOHYMEPOBAHHLIX 3JIEMEHTOB OIHOI'O W TOI'O >Ke THUIld
OAHOMEDHbIE, MHOT'OMEDHEIE

Cosnanue

UCII0/Tb30BaHue Oe3 sIBHOTO oripefiesieHust (umsi- Tunal])
HesIBHO TPU CO3JaHKK 06a30BOT0 THUMA WU TabauLIbl (_umsi - Tuna)

Ncnonb3oBanue

3JIEMEHTHI KaK CKaJ/IAPDHbI€ 3HAY€HUS
Cpe3bl MdCCHBdA

orepanuy C MaCCUBaMH: CPaBHEHHe, BXOXK/IeHe, TlepeceueHue,
KOHKaTeHalus, ucnosib3oBanue ¢ ANY u ALL BmecTo nioa3sanpoca, ...

MaccuB, Kak U COCTaBHOI TVN (3anucb), He SBNSIETCS CKaNSiPHbIM U COCTOMUT
13 HECKONbKMX 3/1EMEHTOB ZIpyroro Tuna. Ho, B 0T/iMume oT 3anucei, a) Bce
3TN 3NEMEHTbI UMEIOT OANHAKOBbIA TN 1 6) obpalleHne K HAM NPOUCXOANT
He N0 UMeHMW, a Mo LLeNoYNCNEHHOMY UHAEKCY (34eCb UHOEKC NOHMMAETCS

B MaTeMaTU4eCckoM CMbIC/Ie, a He Kak nHaekc bA).

Tun maccuBa He HaZ0 cneunanbHO 06bABNATL, 4OCTATOYHO A06ABUTH
KBaZparHble CKOOKM K MMeHM Tuna anemeHToB. (Mpu co3gaHum 1toboro
6a30B0Oro Tmna unv Tabnnupl aBToMaTUyYeckn co3fgaeTcsi COOTBETCTBYHOLMI
TN maccusa. OH nonyyaeT To Xe UMS, YTO U TUM 3N1IEMEHTA, HO

C nogyepknBaHmeM Brepegmn. Ho Takoe nms BbIMISANUT HE CTOMb Hars4Ho,
Kak kBagparHble CKOOKM.)

MaccuB ABNAETCS NOMHOUEHHbIM TMNoM SQL, ero MOXHO MCNo/b30BaThb Kak
nboin apyron Tun: cosgasBarb CTOMOUbI Tabnny, 3TOro TMna, UCNob3oBaTb
ero A1 napameTpoB (PYHKUNUIA 1 T. N. DIEMEHTbI MaccnBa MoryT
MCNOMb30BaTbCA Kak 0ObIYHbIE CKaNSPHbIE 3HAYEeHUs. MOXHO UCMNO/b30BaTb
n cpesbl (slice) maccueos.

MaccuBbl MOXHO CpaBHMBaTb, MPOBEPATL HA HeonpeaeeHHOCTb,
onpenenATb BXOXAeHWe 3/ieMeHTa U Haxo4nTb NepeceyvyeHne ¢ gpyrmmm
MaccmBamun, KOHKaTeHnpoBaTb U Nnp. Takke MaccnBbl MOXXHO UCMO/b30BaTh
Nno aHanormm ¢ nogsanpocamm B KOHCTPYKUMAX ANY/SOME n ALL.

https://postgrespro.ru/docs/postgresgl/12/arrays

PaznnuHble pyHKUUKN AN paboTbl C MACCBaAMMN MOXHO HaMTK
B CNpPaBOYHOM MaTepuase, npunaraemom K Kypcy.




Waunuain3anus 1 oopauieHue K 3IeMeHTaM

OOBsIBIIEHHE nepeMeHHoﬁ U MHUIIUAJIN3allisgd MaCCHUBa IIEJINKOM:

=> DO $%
DECLARE
a integer[2]; -- pa3mep urHopupyercs
BEGIN
a := ARRAY[10,20,30];
RAISE NOTICE '%', a;
== NO YMOJNYaHWI0 3NIeMEHTbl HYMEepPyWwTCA C epUHULbI
RAISE NOTICE 'a[l] = %, al[2] = %, al3] = %', al[l], al[2], al3];
-- cpe3 MmaccuBa
RAISE NOTICE 'Cpe3 [2:3] = %', a[2:3];
END;
$$ LANGUAGE plpgsql;

NOTICE: {10,20,30}

NOTICE: a[l] = 10, a[2] = 20, a[3] = 30
NOTICE: Cpe3s [2:3] = {20,30}

DO

OJIHOMepHLIﬁ MaCCHUB MOZKHO 3aIlOJIHSATH U IIO3JIEMEHTHO — IIPHU HeOGXOI[I/IMOCTI/I OH aBTOMAaTHU4Y€CKHU PaCIINuPsAETCs. Ecnu
IIPOIIYCTUTH KaKHUEe-TO 3JIEMEHTEI, OHU II0JIy4YalOT HEeOIIPpeneJIeHHbIe 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

HOCKOJ’[EKy HyMepalusa HadajlaCbk He C €OUHUIIEI, [1epe] CaMUM MaCCHUBOM HOOIIOJIHUTEJIbHO BEIBOOUTCA OUalla30H HOMEPOB
3JIEMEHTOB.

Emre omuH cmoco6 IIOJIYy4YUTh MACCUB — CO3[aTh €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

MozkHO0 1 Ha000POT, MacCUB IpeoOpa3oBaTh B TAOIHILY:

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

n WN =

(3 rows)

UnTepecHo, 4To BeipaxkeHue IN co CIECKOM 3HAYeHU IpeoGpa3yeTcs B IIOKCK 10 MACCUBY:

=> 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]:[By'MepHI:II‘/‘I MaCCHUB MO2XHO pacCMaTpUBaTh KaK MaCCHUB MaCCHUBOB (Maccus CTPOK, KaxXaas u3 KOTOPEIX — MaCCHUB
39JIEMEHTOB). 30eCh MBI MCII0JIb30BaJIU npyroﬁ cnocob HWHULIMAJIX3allu| C IIOMOIIIBIO0 CTPOKOBOI'O JIMTEpaa.

Tlocmne HHUIWAIUu3alluni MHOTOMepHLII;I MaCCHUB y2XKe€ HeJIb3s PACIIuPUTh.

=> DO $$
DECLARE
a integer[][] := '{
{ 10, 20, 30},
{100,200,300}
L
BEGIN
RAISE NOTICE 'S', aj;
RAISE NOTICE 'Cpe3 [1:2][2:3] = %', a[l:2][2:3];
-- pacuuMpaTb Henb3s
a[4]1[4] := 1;
END;
$$ LANGUAGE plpgsql;

NOTICE: {{10,20,30},{100,200,300}}

NOTICE: Cpes [1:2][2:3] = {{20,30},{200,300}}

ERROR: array subscript out of range

CONTEXT: PL/pgSQL function inline_code block line 11 at assignment
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Maccusbl U LUMK/bI Pos{gres

OOBIYHBIN LUKJI TTO MH/IEKCaM 37IeMEeHTOB

array_lower
array_upper

[ukn FOREACH 110 3/1emMmeHTaM MacCUBa

rnpouie, HoO UHAEKChI 3JIEMEHTOB HEIOCTYIIHBI

Ona ntepaunn no anemeHTaMm Maccusa BMosiHe MOXHO UCMOMb30BaTb
00bIYHbIN LEenoYnCAeHHbI Uk FOR OT MMHMMaIbHOIO 10 MaKCUMasibHOMo
NHOEeKca maccuBa.

OpfHako ecTb M cneyyann3npoBaHHbIi BapuaHT unkna: FOREACH. B Takom
BapuaHTe nepemMeHHas uukia npoberaet He MHAEKCbI 3/1IEMEHTOB, a caMu
3NemMeHTbl. [1oaToMy nepemMeHHas Jo/HKHa UMETb TOT XKe TUM, YTO U
aneMeHTbl MaccuBa (Kak 06bIYHO, eCNn 3N1IeMeHTamMu ABMIAKTCA 3anncu, To
OAHY NepeMeHHY COCTaBHOIO TUNa MOXHO 3aMEHUTb HECKOJTbKUMI
CKa/IAPHbIMU NepeMeHHbIMN).

ToT xe yukn ¢ ppason SLICE no3BonseT utepuposBarb Cpesbl MaccuBa.
Hanpumep, 4na ByMepHOro Maccmsa O4HOMEpPHbIMY cpe3amu ByayT ero
CTPOKMN.

https://postgrespro.ru/docs/postgresqgl/12/plpgsal-control-structures#PLPGS
QL-FOREACH-ARRAY




MaccHuBbI H THKJIBI

LIuKJT MOXHO OPraHU30BaTh, UTEPUPYSI UHIEKCH 9JIeMEHTOB MaccuBa. BTopoil napamerp GyHkuui array lower u
array upper — HOMep Pa3MepPHOCTH (e[UHUIIA [T OMHOMEPHbBIX 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: a[l] = 10
NOTICE: a[2] = 20
NOTICE: a[3] = 30
DO

Ecnu nHOEKCH He HY2KHEBI, TO IIPOLIIe UTEePUPOBATH 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 $$
DECLARE
-- MOXHO M 6e3 [BOIiHbIX KBappaTHbIX CKOGOK
a integer[] := ARRAY[
ARRAY[ 10, 20, 30],
ARRAY[100,200,300]
I;
BEGIN
FOR i IN array_lower(a,l)..array_upper(a,1l) LOOP -- no cTpokam
FOR j IN array_lower(a,2)..array_upper(a,2) LOOP -- no ctonbuam
RAISE NOTICE 'a[%][%] = %', i, j, alilljl;
END LOOP;
END LOOP;
END;
$$ 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€MEeHTOB 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
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MaccuBbl 1 nognporpamMmbl  Posggres

[TogriporpamMmel € IepeMeHHbIM YMCJIOM ITapaMeTpOB

BCe HeoOs13aTes/ibHbIe apaMeTphl JO/DKHBI UMeTh OAUHAKOBBIN THTT
HeoOs13aTe/TbHbIe TTapaMeTphl TIePeJaf0TCs B MO/TIPOrPaMMy Kak MacCHB
rocsieIHAN (hopMasibHBIN TTapaMeTp-MacCUB 00BsABIsIeTCsT Kak VARIADIC

HOJ’II/IMOp(beIe noarnporpaMmal
paboTaroT €O 3HaYeHHSIMU pa3HbIX TUIIOB;
TUI KOHKPETH3HPYeTCs1 BO BPeMsI BbITIO/IHEHUS
WCTI0/Ib3Y1OT MO/IMMOPQHBIe MCeBOTHUIBLI anyarray ¥ anynonarray
MOT'YT UMeTb IlepeMeHHOe YHCJI0 [1apaMeTpOB

MaccumBbl NO3BO/SIOT CO3AaBaTh NoANPorpammbl (OYHKLUN UK
npoLeaypbl) ¢ NepeMeHHbIM YMC/IOM NapameTpoB.

B oT/1MuMe OT NnapamMeTpoB CO 3HAYEHMSIMI NO YMOMYaHNI0, KOTopble Npu
06bSABNEHNM NOANPOrPaMMbl HA10 SIBHO NEPEYNC/IUTL, HE0OSI3aTeNbHbIX
napaMeTpoB MOXET ObITb CKO/IbKO YrofIHO 1 BCE OHW NepeaarTcs
noanporpamme B BUAe maccua. Ho, kak cneacTteue, BCe OHU JO/KHbI
MMETb OfINH U TOT Xe TuM.

Mpn 06bABNEHUN NOANPOrPaMMbl NOCNEAHNIA NapamMeTp nomMevaeTcs Kak
VARIADIC » gosmkeH UMeTb TUN Maccuea.

https://postgrespro.ru/docs/postgresgl/12/xfunc-sql#XFUNC-SQL-VARIADI
C-FUNCTIONS

MbI y>Xe roBOpuan NPOo NOSIMMOPGIHbIE NOANPOrpamMMbl, KOTOPbIE MOTYT
pabotaTb C napameTpamMu pasHbiX TUMOB. Mpn 06bABNEHUN NOANPOrpaMmbl
yKasblBaeTCcA creynasibHblii NONMMOPIHbIA NCEBAOTUM, & KOHKPETHbLIA TUM
YTOUYHSAETCH BO BPEMS BbIMNO/IHEHMS NO PAKTUYECKOMY TUMY NepesaHHbIX
napamMeTpos.

[na MmaccuBoB eCTb OTAE/bHbIN NOIMMOPMHLIA TUN anyarray
(n anynonarray Ans He-MaccuBOB).

DTOT TN MOXHO UCMO/Ib30BaTb COBMECTHO C Nnepegadei nepeMeHHoro
yncna aprymeHToB npu oobvasneHnn VARIADIC-napameTpa.

https://postgrespro.ru/docs/postaresal/12/xfunc-sql#id-1.8.3.8.18




MaccuBbI M IOIIIPOTrPaMMbl

B teme «SQL. ITpouenypsl» ME pacCMaTPUBaJIX IEPETPY3KY U MOIUMOPGU3M U co3manu HyHKIHUI0 maximum, KoTopas
HaxOoOujla MaKCUMaIbHOE U3 Tpex uncell. OG00IIUM ee Ha IIPOMU3BOJILHOE YHCIIO apryMEHTOB. [[J1s1 3TOr0 OOBIBUM 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

II71s1 TOJTHOTEL KAPTUHEL ¥ 9Ta QYHKUNS MOXKeT OBITh CAeIaHa IoIUMOP(HON, YTOOH MPUHUMATD II060H THI JaHHBIX (O
KOTOPOT0, KOHEYHO, HOJIZKHEI GBITH OIPEe/IeHH OlepPalui CPAaBHEHUS).

o [TonmuMmopdHEIE THIE anyarray u anyelement Bcerma coriacoBaHBl MeXAy co0oii: anyarray = anyelement[];
o Hawm HyXKHa mepeMeHHas, UMeIOIasi TUI 3JIeMeHTa MaccuBa. Ho 00bABUTE ee KakK anyelement Heb3s1 — OHa AOJIZKHA
HMeTh peaslbHBIM TUI. 30eCh IOMOraeT KOHCTPYKIus %TYPE.

=> DROP FUNCTION maximum(integer[]);
DROP FUNCTION

=> CREATE FUNCTION maximum(VARIADIC a anyarray, maxsofar OUT anyelement)
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
ITpoBepuM:

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



maximum

65
(1 row)

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

maximum

BoT Teneps y HaC IOIy4YUIICS IPAKTUYECKH IIOJTHEIN aHalIoT BEIpaxkeHus greatest!
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Maccus nnn Tabnuuya? Pos{gres

1 . {A} KOMITIaKTHOE€ IpeacCTaB/IeHne

He TpeOyeTcsi coeiiHeHHe
yI06HO B TIPOCTBIX CAyYasx

2| ... | {8,c,D}
3| ... | {AC}

1] 1 11 A OT/le/TbHbIE TaOJTUIIbL:
1 2 | 2 / MHOTHEe KO MHOTUM
2 3 "/ ‘ 2 B
5 yHUBepCcajbHOe pellieHre
2 4 X / 3 I
3 —1 3 |1 [ X
3 3 4 D

Knaccuuecknini pensiumoHHbIM NoAX04 npegnonaraeTt, 4To B Tabnvue
XpaHATCA aToMapHble 3HavyeHus (nepsast HopMasibHas popma). A3bik SQL
He UMeEeT CPeACTB A/15 «3arnanblBaHNA BHYTPb» C/TOHOCOCTaBHbIX
3HaYEHU.

Mo3TOMY 06bIYHbI MOAX0A COCTOUT B CO3AaHUN OTAENbHON TabnuLpbl,
CBA3aHHOW C OCHOBHOI OTHOLLEHUEM «MHOTMe KO MHOTUM».

Tem He MeHee, Mbl MOXeM c0o34aTb Tabnuuyy co CTonbLoM Tuna Mmaccumsa.
PostgreSQL umeet 6oratbii Habop PyHKUKWIA 415t paboTbl C MaccMBamu,
a NouCK 3/IeMeHTa B MacCuBe MOXET ObITb YCKOPEH CneLnaibHbIMY
NHAeKcamu (Takme MHAEKCHI paccmarpusaroTca B kypce DEV?2).

Takoin nogxop 6biBaeT yao6eH: NoslyyaeTcs KOMNakTHOe npeacTaBneHmne,
He Tpebytollee coeguHeHn. B yacTHOCTK, MacCuBbl aKTUBHO
NCNONbL3YHTCA B CUCTEMHOM KaTtasiore PostgreSQL.

Kakoe pewleHue BblbpaTb? 3aBMCUT OT TOTO, Kakne CTaBATCA 3a4ayu, Kakme
TpebytoTca onepayumn. PaccmoTpum npumep.



MaccusB uim Tadauna?

IIpencraBuM cebe, YTO MBI IPOEKTUPYeM 6a3y HaHHBIX [Jis BegeHwus 6yora. B 61ore ecTs COOOLIEHMsI, U HAM XOTEJIOChH GbI
COIIOCTaBJISITh UM TETH.

TpafULKMOHHBIHA TOAXOH COCTOUT B TOM, UTO AJISI TETOB HALO CO3[aTh OTHEbHYIO0 TabIUIly, HAaIPUMED, TaK:

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

)i

CREATE TABLE

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

)i

CREATE TABLE
CBsi3bIBaeM COOOIIEHHs U TeTH OTHOIIEHHEeM MHOTHe KO MHOTHM 4depes ellle OfHY TabIuIly:

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

)i

CREATE TABLE
HarmonHuM TaGIUIEl TECTOBBIMU TaHHBIMHU:

=> INSERT INTO posts(post_id,message) VALUES
(1, 'NepeunTbiBan neipxep, MHoro gyman.'),
(2, '9To ObNO yxe BecHoW, W A OTHeC 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 COOOILIEHUS 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
______________________________________________ Fom e e -
NepeunTbiBaN nengxep, MHOro Aymarn. | 6bn0e M pyMbl
NepeunTbiBaN nenpgxep, MHOro Ayman. | TexHonorwum
3To ObIIO yXe BeCHOW, W i OTHeC enky obpaTHo. | Obioe WU fyMbl
3To ObIIO yXe BEeCHOW, M 5 OTHeC enky obpaTHo. | ceMbs

(4 rows)

Bonee HarnsanHo GyOeT MOIYYUTH COOOIIEHNUS C TeTaMy, CIPYNINUPOBAaHHEIME B MacCuB. [IJIsT 9TOTO UCIOIb3yeM
arperupyouyio GyHKIHIO:

=> 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 |

| {"6binoe u pymbl", TexHonorum}
| {"6binoe u pymb",cembs}

NepeunTbiBAN nenpgxep, MHOro Ayman.
3To ObIIO yXe BeCHOW, W 5 OTHeC enky obpaTHo.
(2 rows)

MozkKeM HaWTH BCe COOOIIEHUS C ONTpeAeIeHHbIM 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 'ObU1oe M pyMmbl'

ORDER BY p.post_id;

message

NepeunTbiBAN nenpgxep, MHOro Ayman.
3To ObIIO yXe BeCHOW, W 5 OTHeC enky obpaTHo.
(2 rows)

MozxkeT noTpe6oBaTLCSI HAUTU 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 3afjade Mo-Apyromy. IlycTe 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

Tenepb y HaC HeT UAEHTU(GHUKATOPOB TETOB, HO OHU HaM He O4YeHb U HYKHHI.

'{"6boe M pymbl",

=> UPDATE posts SET tags
WHERE post_id = 1;

TexHonorum"}'

UPDATE 1
=> UPDATE posts SET tags = '{"Gbinoe u pymsl","cembs"}"
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

NepeunTbiBAN nenpgxep, MHOro Ayman.
3To ObIIO yXe BeCHOW, W 5 OTHeC enky obpaTHo.
(2 rows)

| {"6binoe u pymb", TexHonorum}
| {"6binoe u pymb",cembs}

Coo011eHusI C olIpenesieHHEIM TeroM ToXKe JIeTKO HalTu (MCIoib3yeM onepaTop nepeceuenus &&).

OTa omepauus MoxkeT OBITH YCKOpPeHa ¢ nomoisio uanekca GIN, u gs Takoro 3ampoca He IpUIeTcs: nepebupaTs BCIO

TabNuIy COOOUIeHNI.



=> SELECT p.message

FROM posts p

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

message

MNepeunTeiBaN nenpxep, MHOro ayman.
370 ObINO y%e BeCHOW, W 5 OTHeC enky obpaTHo.
(2 rows)

A BOT HOJIYYUTH CIIMCOK TETOB JOBOJILHO CJIOXKHO. [[J1s1 9TOr0o TpeGyeTcsi pa3BepHYTh BCE MACCHUBEL TETOB B GOJIBIIIYIO
TaONUIy ¥ HAaWTH B Hel YHUKAJIbHEIE 3HAYEHMUS, a 9TO TSIKeJlast olnepalius.

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

TEXHOosorumn
6b10e U AyMmbl
cembs

(3 rows)

TyT XOpo1Io BUOHO, YTO UMeeT MeCTO HyﬁHHpOBaHI/Ie OaHHBIX.

HWrak, oba noaxona BIOJIHE MOT'YT IPUMEHSITHCS.
B IIPOCTHIX CIy9asix MacCCUBHI BRITTISAAT IIPOIIe U paboTaroT XOPOoILo.

B 6Goyee CI0KHEBIX ClIeHApUIX (IPEOCTaBbTE, YTO BMECTE C UMEHEM Tera MBI XOTUM XPAaHUTH OATy €r0 CO3TaHUs; UJIN
TpebyeTcs MpoBepKa OrpaHUYeHUN [1eJIOCTHOCTH) KJIaCCUYeCKUY BapyuaHT CTAHOBUTCS 0oJiee IPUBJIeKATEIbHEIM.



o)) PROFESSIONAL

Toru Posigres

MaccuB cOCTOUT U3 TIPOHYMEPOBaHHBIX 37IEMEHTOB
OZJHOTO 1 TOTO »Ke TUIa JaHHBIX

Crosbel] c MacCHBOM Kak ajlbTepHaTHBa OT/le/IbHOM Tabuiie:
yno0OHbIe orepari U WH/IeKCHast IO e pKKa

[To3BosisieT co3i@aBaTh (PYHKLIUU C TIepEMEHHBIM UMCIOM
rapameTpoB
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Mpaktuka L Poddgien

1. Co3patite dbyukuo add_book a5t 106aB/ieHNsI HOBOM KHUTH.

DYHKLMS JO/DKHA TIPUHKMMATh /1Ba apameTpa —
Ha3BaHWe KHWUT'M U MaCCUB UZIeHTU(HKATOPOB aBTOPOB —
Y BO3BpalljaTh UIEHTU(PUKATOP HOBOU KHUTH.

ITpoBephTe, UTO B MPUIOKEHUH TTI0SIBU/IACh BO3MOXXHOCTD
M00aBISATH KHUTH.

12

1.

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



1. ®yakuus add_book

=> CREATE OR REPLACE 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



o)) PROFESSIONAL

[1pakTuka Pos{gres

1. PeanusyiiTe QyHKLMIO Map, TPUHUMAIOLLYIO /IBa [apameTpa:
MacCCHB BellleCTBEHHbIX YMCeJ ¥ Ha3BaHWe BCIIOMOraTeIbHOM
byHKLMY, TIPUHUMATOLLel OZIUH TapamMeTp BelljeCTBeHHOIO THMIa.

(DYHKI_H/IH BO3BpallldeT MdCCHB, HO]IyLIEHHBII\/'I N3 NCXOAHOTO

IMpUMeHEeHHeM BCIIOMOraTe/IbHOM (1)YHKL[I/II/I K Ka&KII0MYy

3/IeMEHTY.

2. Peanu3yiite pyHKIMIO reduce, IpMHAMAaROIIYIO /IBa TapaMeTpa:
MaCCHB BeIlleCTBEHHbIX UMCeT ¥ Ha3BaHHe BCTIOMOTaTeIbHOMN
(byHKIMY, TTPUHUMAFOIIeH /IBa TTapaMeTpa BelleCTBeHHOT'O THIIA.

CDYHKL[I/IH BO3BpdllldeT BeleCTBeHHOE YHCJIO0, ITOJIy4YeHHOe

1oc/efioBaTe/IbHOM CBEPTKOM MacCHBa CJ/ieBa Hampago.

3. Cpenatite dyHKUIMYU map U reduce nmoaMmMopdHbIMHU.

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/iydae 3Ha4eHne BbIHNCIAETCA KaK
greatest( greatest( greatest(1.0,3.0), 2.0 ), 0.5 )
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1. ®yHKIHuA 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 $$
DECLARE
i integer;
x float;
BEGIN
IF cardinality(a) > 0 THEN
FOR i IN array_lower(a,l)..array_upper(a,1l) LOOP
EXECUTE format('SELECT %I($1)',func) USING a[i] INTO x;
a[i] := x;
END LOOP;
END IF;
END;
$$ 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. ®yaknus 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, 2 BCTPOEHHOE YCJIOBHOE BHIDAXKEHUE, II09TOMY U3-3a 9KPAHUPOBAHUS HE MOJIyYUTCS
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 HCIONIB3yeM peann30BaHHYIO B AeMOHCTpauuy GyHKIUO maximum.

=> CREATE FUNCTION maximum(VARIADIC a anyarray, maxsofar OUT anyelement)
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
=> SELECT reduce(ARRAY[1.0,3.0,2.0], 'maximum');

reduce

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

reduce

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

BapwuanT c nnukinom 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 TpebyeTcs GUKTUBHEIM TapaMeTp TUla anyelement, 4ToGEl BHYTPH QYHKIUN 00BSIBUTH 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');

[Ipumep 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






