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CocTaBHble TuMbl Posggres

CoCTaBHOU TUIT

HabOp MMEeHOBaHHBIX aTpUOyTOB (TI071eH)
TO >Ke, UTO Tab/MuUHast CTPOKa, HO 6e3 orpaHUuUeHUH 11eJI0CTHOCTH

Cosnanue

SIBHOe 00bsAB/IeHUe HOBOI'O TUIIA
HesIBHO TP CO3/IaHUU TaO/IULIBI
Heorpe/ie/ieHHbIN CoCTaBHOM TuM record

Ncnonb3oBanue

aTpulyThl KaK CKassIpHbIe 3HAUeHUSI

orepaLy O 3HaUeHUsIMU COCTaBHOIO TUIA: CPaBHEHMe, ITPOBepKa
Ha NULL, ucnosib30BaHMe C Mo3anpocamu

CocTaBHOli TN — 3TO HAGOP aTpUBYyTOB, KaXKAbIN N3 KOTOPbIX UMEET CBOe
MS 1 cBOW TuMN. COCTaBHOI TUM MOXHO paccMaTpuBaTb Kak TabnnuHyto
CTPOKY. HacTo OH Ha3bIBAeTCS «3anucbio» (a B CU-NOA0GHLIX A3blKaxX TaKoW
TUN HAa3bIBAETCH «CTPYKTYPO»).

https://postgrespro.ru/docs/postgresqgl/12/rowtypes

CocTaBHOM TN — 0OBLEKT 6a3bl AaHHbIX, €r0 06BABMEHNE PETUCTPUPYET
HOBbI TN B CUCTEMHOM KaTasiore, nocsie Yero OH CTaHOBUTCH
NOoMHOLUEHHbIM TUNoMm SQL. Mpu co3gaHnmn Tabnnubl asToMaTUYeCcKn
co3faeTcs U OAHOMMEHHbIA COCTAaBHOW TN, NPeACTaBSOLINIA CTPOKY 3TOW
Tabnuupbl. BaxxHoe oTiMume coCTomUT B TOM, YTO B COCTABHOM TUME HET
OorpaHnyYeHni LeNOCTHOCTMN.

https://postgrespro.ru/docs/postgresqgl/12/sql-createtype

ATpnBYTbI COCTABHOIO TUMa MOryT UCMO/b30BaTbCA KakK 0OblYHbIE
CKanspHble 3Ha4yeHus (XoTa aTpubyT, B CBOK oyepenb, TOXe MOXET UMETb
COCTaBHOM TuN).

CocTaBHOM TUM MOXHO UCNO/b30BaTh Kak Nto6ou apyroi Tmn SQL,
Hanpumep, co3gaBaTtb CTOM6LUbI TabnL, 3TOro TMnNa U T. N. 3Ha4YeHus
COCTaBHOrO TUNa MOXHO CPaBHMBaTb MEXAY COOO0I, MPOBEPATL Ha
HeonpeaeneHHocTb (NULL), ncnonb3oBarb C nogsanpocamm B Takux
KOHCTPYKUMAX, kak IN, ANY/SOME, ALL.

https://postgrespro.ru/docs/postgresqgl/12/functions-comparisons
https://postgrespro.ru/docs/postgresqgl/12/functions-subguery




fABHOE 00BbSABIEHHE COCTAaBHOTO THIIA

TlepBEIit cI0COG BBECTU COCTABHOM THUII — SIBHBHIM 00pa30M OObSIBUTH €T0.

=> CREATE TYPE currency AS (
amount numeric,
code text

);

CREATE TYPE

=> \dT

List of data types
Schema | Name | Description
........ g
public | currency |
(1 row)

Taxkoi TUI MOZKHO KMCIIOJIb30BaTh TOYHO TaK Ke, Kak 1060 apyroi Tun SQL. Hanpumep, MBI MOKeM CO3[aTh TaOIUIY CO
cToNIOIIaMU TAKOTO THIIA:

=> CREATE TABLE transactions(

account_id integer,

debit currency,

credit currency,

date_entered date DEFAULT current_date
)i

CREATE TABLE

Hy2KHO 711 Tak mejiaTh — BOIPOC CJIOKHEBIM, YHUBEPCAIBLHEIX PELIENITOB TYT HE CYIIECTBYeT. B KAKUX-TO ClIydasix 9TO MOXKET
OBITH IIOJIE3HO; B KAKUX-TO yIoOHee NelCTBOBATh B PEISIIMOHHBIX paMKaX: BEIIENIUTh CYIIHOCTD, IIPECTaBlIsIeMyl0 TUIIOM, B
OTHETNbHYIO TabNUITy U CCHIIATHCS Ha Hee. JTO IT03BOIUTh n3bekaTh U30BITOYHOCTH NAaHHBIX (HOpMaIu3alus) U YIPOCTUTh

MHIOEKCUPOBaHUe (B CIIydae COCTAaBHOTO THIIa CKOpee BCEro MoTpedyeTcss MHAEKC 10 BEIPAXKEHUI0).

B nemom PostgreSQL o6magaeT fOCTAaTOYHO GOJBIINM KOJTMYECTBOM BCTPOEHHEIX THUIIOB JAHHAIX, TAK YTO, BEPOSITHO,
HEeOOXOOUMOCTh B CO3IaHUU COOCTBEHHOTO THUIla OyAeT BO3HUKATL HE YaCTO, €CJIM He CKa3aTh PEeOKo.

KoHcTpyupoBaHHe 3HAaYEHHH COCTABHBLIX THIIOB

3Ha4yeHus COCTABHOI'O TUIIA MOXKHO (POPMUPOBATh B BUJie CTPOKY, BHYTPX KOTOPOX B CKOOKaxX IIepedYUCIIeHbl aTPUOyTHI.
O6paTuTe BHUMaHUe, YTO CTPOKOBBIE 3HAUEHHU S 3aK/II0YalOTCs B BOMHBIE KaBBIYKU:

=> INSERT INTO transactions VALUES (1, NULL, '(100.60,"RUR")"');

INSERT 0 1

[Ipyro# cnoco6 — KOHCTPYKTOP TabIu4HOM cTpoKu ROW:

=> INSERT INTO transactions VALUES (2, ROW(80.00, 'RUR'), NULL);

INSERT 0 1

Ecnm cocTaBHOY THUII cOmepKUT 60jiee OOHOIO I0JIsI, TO cJ10BO ROW MOKHO OIIyCTHUTh:
=> INSERT INTO transactions VALUES (3, (20.00,'RUR'), NULL);

INSERT 0 1

=> SELECT * FROM transactions;

account id | debit | credit | date entered
------------ R e S e
1 | | (100.00,RUR) | 2022-12-16
2 | (80.00,RUR) | | 2022-12-16
3 | (20.00,RUR) | | 2022-12-16

ATprIGYTI)I COCTABHOTI' O THIIA KdK CKaJ/IsIpDHbIE€ SHAYeHHus

O6paiieHue K OTOEIFHOMY aTpUubyTy COCTABHOI'O TUIlA — II0 CYyTH TO XKe, YTO U obpalieHue K CTOIOIy TabIuIlbl, Beob
CTPOKa TAGIUITEI — 3TO U €CTh COCTABHOM THII:

=> SELECT t.account_id FROM transactions t;



account id

(3 rows)

B HEKOTOPEIX CIydasx TpebyeTcs: 6paTh COCTaBHOe 3HAYeHHEe B CKOOKH, HAallpUMeD, YTOObI OTIUYaTh aTPUGYT 3allUCH OT
cTonOLa TabIUIIBL:

=> SELECT (t.debit).amount, (t.credit).amount FROM transactions t;

amount | amount

| 100.00
80.00 |
20.00 |
(3 rows)

Wnu B cimy4yae, KOrfia UCIOJIb3YyETCS BhIpakKeHue:
=> SELECT ((10.00, 'RUR')::currency).amount;

amount

CocTaBHOe 3HaueHUe He 00513aTeIbHO CBI3aHO C KaKUM-TO KOHKPETHBIM THUIIOM, OHO MOXKET OBITH HeonpeueneHHoﬁ
3allMChIO IICEBOOTHUIIA record:

=> SELECT (10.00,'RUR")::record;

(10.00,RUR)
(1 row)

Ho monyuuTcst mu 06paTUTHCS K aTPUOYTY TAKOM 3aIUCH?
=> SELECT ((10.00, 'RUR'")::record).amount;

ERROR: could not identify column "amount" in record data type
LINE 1: SELECT ((10.00,'RUR')::record).amount;

Hert, nockonbKy aTpubyTH TaKOTO TUIIA O€3LIMSIHHEIE.

HesBHBIM COCTAaBHOM THII OJIsI TAaO/IHII

Ha nmpakTuke cocTaBHEIE THUIIEI 60JIee YacTO IPUMEHSIIOTCS OJIsT YIIPOIleHus paboThl ¢ TabnuiaMu B QyHKIIUSIX.
TTpu co3maHuu TAGIUIEI HESIBHO CO3[aeTCs U OJHOMMEHHBIM COCTaBHOM TuIll. HampuMep, MecTa B KUHOTeaTpe:

=> CREATE TABLE seats(
line text,
number integer

);

CREATE TABLE

=> INSERT INTO seats VALUES
('A*, 42), ('B*, 1), ('C', 27);

INSERT 0 3
Komanpa \dT «mpssueT» Takue HesIBHBIE TUITHL, HO IIPU KEJIaHUU WX MOXKHO YBUIETH HEIIOCPEICTBEHHO B Tabnune pg type:

=> SELECT typtype FROM pg_type WHERE typname = 'seats’;

typtype



Onepaunn HaJd 3HaYeHHsIMH COCTAaBHBIX THIIOB

3HAYeHUsI COCTAaBHBIX TUIIOB MOXKHO CPAaBHUBATh MEXKIY COOOM. ITO MPOUCXOOUT IT03TIEMEHTHO (IPUMEPHO TaK XKe, TaK
CTPOKU CPaBHUBAIOTCS IOCHMBOJIBHO):

=> SELECT * FROM seats s WHERE s < ('B',52)::seats;

line | number

...... T
A | 42
B | 1
(2 rows)

OCTOPOXKHO: CYIIECTBYET MHOI'O TOHKOCTEH, CBSI3aHHBIX C HEOIIPeeIeHHbIMI 3HaYEeHUSIMU BHYTPY 3aluCeH.
Takxke paboTaet npoBepka Ha HeonpeneneHHOCTh IS [NOT] NULL u cpaBuenue IS [NOT] DISTINCT FROM.
CocTaBHBIE THITBI MOXKHO HCITIOJIb30BATh C MOA3AIPOCAaMH, YTO GEIBAET O4eHb YOOGHO.

ITo6aBuM TabnuIly c OUTeTaMu:

=> CREATE TABLE tickets(
line text,
number integer,
movie_start date

)i
CREATE TABLE

=> INSERT INTO tickets VALUES
('A', 42, current_date),
('B', 1, current_date+l);

INSERT 0 2
Temneps, HaIpUMeDP, MOKHO HAIIMCATh TAKOH 3aIIpoC [AJIs IOWCKa MeCT B GHileTax Ha CETONHSIIHUN CeaHC:

=> SELECT * FROM seats WHERE (line, number) IN (
SELECT line, number FROM tickets WHERE movie_start = current_date
)i

line | number

A | 42
(1 row)

Be3 BO3MOXKHOCTHY UCIIOIb30BaTh II0O3aIlIpoC IIPHUIIIOCH OBI STBHO COequHATH TaﬁJ'H/ILILI.
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[MapameTpbl QOyHKLUMN Pos{gres

DyHKLMST MOXKET MPYHKUMATh MlapaMeTphbl COCTABHOIO THIIA

Crioco6 peanu3aijiy BEIYUC/ISIEMbIX TTO/IEH

B3auMMo3aMeHsieMOoCThb table.column u column(table)

pyrue criocobbl

TIpe/ICTaBIeHUS
cronbuel GENERATED ALWAY'S

PasymeeTcsi, OyHKLMN MOTYT NPUHUMATb NapamMeTpbl COCTaBHbIX TUMOB.

HTepecHo, 4To Ansa gocTyna K cTonoéuy Tabnvubl MOXHO UCMO/b30BaTh He
TO/IbKO MPUBbLIYHYI0 DOPMY «Tabnuua.ctonodew», Ho N PYHKLUNOHaTbHYIO:
«cTonbeu(tabnmua)». 3TO NO3BOJMISIET CO3[4aBaTb BblUMC/IIEMbIE NOMA,
onpenenss yHKUMo, NPMHUMAaLOLLYH Ha BX0[, COCTaBHOM TuUM.

https://postgrespro.ru/docs/postgresqgl/12/xfunc-sql

OTO HECKO/IbKO KYpbe3HbIi CNoCoO, MOCKO/bKY TOr0 Xe pesy/ibtara MOXHO
[061TbCA 60onee ABHO C MOMOLLbIO npeacTasnieHns. CtaHgapT SQL takxke
npepycmatpusaet reHepupyemble (GENERATED ALWAYS) cTon6bupl, XoT4
B PostgreSQL aTa BO3MOXXHOCTbL NOKa peasin3oBaHa He B COOTBETCTBUN

CO CTaHAapPTOM — CTO/16UbI HE BbIYNCIAKTCA Ha JIETY, & COXPaHATCSA

B Tabnuue.

https://postgrespro.ru/docs/postaresal/12/ddI-generated-columns




ITapameTpsl COCTAaBHOIO THIA

OnpenenuM GYHKINIO, IPUHUMAIOINIYIO0 3HaUYeHUe COCTAaBHOTO TUIIa U BO3BPAlAIoNIyI0 TEKCTOBLIN HOMED MecTa.

=> CREATE FUNCTION seat_no(seat seats) RETURNS text

AS $$
SELECT seat.line || seat.number;
$$ IMMUTABLE LANGUAGE sql;

CREATE FUNCTION

O0OpaTuTe BHUMaHUE, YTO B 00IIIEM Cllydae KOHKAaTeHAIUsI KMeeT KaTeTOpHIo n3MeH4YnuBoCTH stable, a He immutable,
IIOCKOJIBKY [JIsi HEKOTOPBIX TUIIOB JAHHBIX IIPUBEEHNE K CTPOKE MOXKET [1aBaTh PA3HbIe PE3YIbTAThl B 3aBUCUMOCTH OT
HACTPOEK.

=> SELECT seat_no(ROW('A',42));

seat no

Yo ymo6HO, TakKo¥ GHyHKINN MOXKHO IIepefaBaTh HEIIOCPEOCTBEHHO CTPOKY TaOJIHITHL:
=> SELECT s.line, s.number, seat_no(s.*) FROM seats s;

line | number | seat_no

...... e
A | 42 | A42

B | 1] B1

C | 27 | C27

(3 rows)

MoxKHO 000HUTHCE U 0€3 «3Be3[q0UYKU»:

=> SELECT s.line, s.number, seat_no(s) FROM seats s;

______ B L Ty
A | 42 | A42

B | 1| Bl

C | 27 | C27

(3 rows)

CHHTaKCHCOM OOIyCKaeTcs: obpalenne K GyHKIMHE KaK K CTOIGIY TaGauie! (M Hao60poT, K CTONGLY Kak K GYHKIUHN):

=> SELECT s.line, number(s), s.seat_no FROM seats s;

______ L S e
A | 42 | A42

B | 1| Bl

C | 27 | C27

(3 rows)

Takum o6pa30M MOZKHO HCIIOJIB30BaTh (byHKLII/II/I KakK BBEIYHCIIsIEMEBIE «HaA JIETY» CTOTI6I.U:I TaGTH/ILI.

4YTo, ecnu U B Tabulle oKaxkeTcsl CTonbel C TeM Ke uUMeHeM? PaHblle B m060M CiIydae IpeanodyTeHue OTHaBaloch
cToyb1y, a HayuHas ¢ Bepcuu 11 BEIOOD 3aBUCHUT OT CUHTAKCHYECKON (HOPMEI.

Pa3ymMmeertcs, Takoro xke 3¢ deKTa MOKHO TOOUTHCS, OIIPEeeIuB IIpefCcTaBlIeHue.

=> CREATE VIEW seats_v AS
SELECT s.line, s.number, seat_no(s) FROM seats s;

CREATE VIEW

=> SELECT line, number, seat_no FROM seats_v;



line | number | seat no

______ B L Ty
A | 42 | A42

B | 1| Bl

C | 27 | C27

(3 rows)

A HayuHas ¢ Bepcun 12, PostgreSQL 1103BoJIsieT pU CO3MaHUU TAGIHUI] 0ObSIBUTh «HACTOSILIKE» BEIYKCIISIEMBIE CTOIOLIEL.
IIpaBOa, Takue CTONOLE COXPAHSIOTCS B TAOIHIE, @ He BRIUMCIISIOTCS Ha JIeTy, KakK MpeqnuceBaeT ctaumapt SQL:

=> CREATE TABLE seats2(
line text,
number integer,
seat_no text GENERATED ALWAYS AS (seat_no(ROW(line,number))) STORED

);
CREATE TABLE

=> INSERT INTO seats2 (line, number)
SELECT line, number FROM seats;

INSERT 0 3
=> SELECT * FROM seats2;

line | number | seat no

______ I,
A | 42 | A42

B | 1| B1

C | 27 | €27

(3 rows)
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«OOHOCTPOUHbIE» DYHKUNN  Posggres

Bo3BpalljatoT 3HaueHHe COCTaBHOTO TUTIA
OO6BIYHO BBI3BIBAIOTCS B CTIMCKe BHIOOPKH 3arpoca

[Ipu BBI3OBE B MpeyiokeHM FROM Bo3BpalijaroT
OJHOCTPOYHYO Tabnuily

OYHKLUUM MOTYT HE TOMbKO NPUHMMATL NapaMeTpbl COCTABHOIO TUMa, HO 1
BO3BpaLlaTb 3HAYEHNEe COCTABHOIO TuMa.

OO6bIYHO (PYHKLIMM BbI3bIBAKOTCA B CMUCKE BbIGOPKK 3anpoca (npeasoxeHune
SELECT).

Ho doyHKUMIO MOXHO Bbi3BaTb U B npeasiokeHnn FROM, kak 6yarto taénuuy
N3 OQHOW CTPOKMW.



DYHKIHMH, BO3BpPAIalOIine OJHO 3HAUYeHHe

Hanwumem GyHKINIO, KOHCTPYUPYIOUIYIO TaGIUYHYIO0 CTPOKY II0 OTHEIbHEIM KOMIIOHEHTAM.
Takyio GyHKINIO0 MOXKHO 00baBUTh Kak RETURNS seats:

=> CREATE FUNCTION seat(line text, number integer) RETURNS seats
AS $%
SELECT ROW(line, number)::seats;
$$ IMMUTABLE LANGUAGE sql;
CREATE FUNCTION

=> SELECT seat('A', 42);

M&I Tomy4aeM pe3ysibTaT COCTABHOTO THIla. ET0 MOXKHO «pa3BEepPHYThH» B OQHOCTPOYHYIO TaGJIHILY:

=> SELECT (seat('A', 42)).%*;

A | 42
(1 row)
VMeHa CcTONOLOB U MX TUITEL ITOJTYYEHH 3[0ECh U3 ONMCAHUs COCTaBHOIO THIIA seats.

Ho ¢yHKIMI0 MOKHO BEI3EIBATEH HE TOJIBKO B CIIMCKE BEIOOPKHU 3aIlpoca WIU B YCIIOBUSX, KaK YacTh BhIpaxkeHus. K byHKIHu
MOZKHO 06paTUThCA U B mpenmoxkenun FROM, Kak K TaOnuie:

=> SELECT * FROM seat('A', 42);

A | 42
(1 row)
IIpu 3TOM MBI TOXKE MIOJTyYaEM OTHOCTPOYHYIO TaGIUIly.
KcTatu, MOKHO 711 TOgOGHEIM 06pa30M BEI3BATh (DYHKIIHIO, BO3BPAIIAIOIIYI0 CKAJIIPHOE 3HaUYeHue?

=> SELECT * FROM abs(-1.5);

[Ipyro# BapuaHT, KOTOPHIY MEL y3Ke Bumgenu B TeMe «SQL. OyHKIun» — O0OBSIBUTH BEIXOIHBIE TAPAMETPEL.

3a00HO OTMETHM, YTO B 3aIIPOCe He 0053aTeNIbHO COOMPAaTh COCTABHOW THUII U3 OTHAEJIBHEIX II0JeH — 3T0 OyAeT IPoaeiaHo
QBTOMATHUYECKHU:

=> DROP FUNCTION seat(text, integer);
DROP FUNCTION

=> CREATE FUNCTION seat(line INOUT text, number INOUT integer)
AS $%
SELECT line, number;
$$ IMMUTABLE LANGUAGE sql;
CREATE FUNCTION

=> SELECT seat('A', 42);



=> SELECT * FROM seat('A', 42);

line | number

A | 42
(1 row)

HonyqaeM TOT K€ pe3yabTaT — HO UMEeHa U TUIIbL mojiey B AJaHHOM CJIy4dae IIOJIYy4Y€HBbI U3 BBIXOOHBIX ITapaMeTPOB (byHKLII/II/I,
a caM COCTaBHOM TUII OCTAETCS aHOHUMHBIM.

U elme onuH BapuaHT — 00BABUTH QYHKINIO KaK BO3BPAIAOIIYI0 IICEBOOTUI record, KOTOPEIH 0003HaYaeT COCTAaBHOMH THUII
«BOODIIE», 663 YTOYHEHUS €r0 CTPYKTYPHL.

=> DROP FUNCTION seat(text, integer);
DROP FUNCTION

=> CREATE FUNCTION seat(line text, number integer) RETURNS record
AS $%
SELECT line, number;
$$ IMMUTABLE LANGUAGE sql;
CREATE FUNCTION

=> SELECT seat('A',42);

Ho BrI3BaTh Takyio QyHKINIO B mpemioxeHun FROM yxke He MOTyYUTCSI, IOCKOIBKY ¥ KOJIMYECTBO U TUIIBI IIOJIEH
BO3BpalllaeMOI'0 COCTAaBHOTO TUIIa 3apaHee (Ha 3Tale pa3bopa 3ampoca) HEU3BECTHHL:

=> SELECT * FROM seat('A',42);

ERROR: a column definition list is required for functions returning "record"
LINE 1: SELECT * FROM seat('A',42);

B stom Cliy4dae IIpu BEI3OBE (byHKL[I/II/I CTPYKTYPY COCTAaBHOT'O TUIIA IIPUOETCSA YTOUYHUTE:

=> SELECT * FROM seat('A',42) AS seats(line text, number integer);

A | 42
(1 row)

HpI/I HallMCaHUU" q)yHKI.[I/IfI AOIIyCTUM T1000# U3 3TUX TPpeX BapHuaHTOB, HO JIydllle Cpa3y I1ogyMaThb 00 MCII0Ib30BaHUMU: 6y119T
puss yJZ[OGeH QHOHUMHBIN TUT U YTO4UHEHNEe CTPYKTYPHI TUIIA IIPU BBI3OBE.
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TabnuyHblie PyHKLUNK Pos{gres

OO6mwsBsitoTcst Kak RETURNS SETOF i RETURNS TABLE
MoryT BO3BpalllaTh HECKOJIBKO CTPOK
OOBIYHO BBI3BIBAIOTCS B MpeyIoykeHn FROM

MO>XHO HCII0/Ib30BaTh Kak IrpeacraBjieHHe C I1IapdMeTpaMu

0COOEeHHO y,E[O6HO B COUETaHHH C HO,Z[CTEIHOBKOFI TeJIa Cl)YHKI_II/II/I B 3aripoc

Mbl 3HAeM, 4TO K (PyHKLMAM MOXHO obpawatsca B npeanoxeHun FROM,
O4HaKOo [0 CUX Nop pesy/ibTaTtoM Oblsia ogHa CTpoka. KoHeyHo, nHrepecHee
6b1/10 6bl UMETb YHKLMW, BO3BpAaLLatoLLME MHOXECTBO CTPOK (TabnunyHble
PYyHKUUN) — 1 UX OEeNCTBUTENBHO MOXHO OnpeaensTb.

TabnuyHble pyHKUNN eCTeCTBEHHO BbI3blBaTb B nNpeasioxeHnn FROM n
MOXHO paccMarpuBaTb kKak cBoeobpasHoe npencrasneHune. (PopMasibHO
PostgreSQL no3BonseT Bbi3BaTb Takyt (OYHKUMIO U B CNIUCKE BbIGOPKN, HO
Tak nyyule He genatb.)

Kak 1 ¢ 06bl4HbIMU DYHKUMSAMU, B PAAE CyYaeB NAaHNPOBLLMK MOXET
NnoAcTaBUTb TeNO (OYHKLIMM B OCHOBHOI 3anpoc. 9TO NO3BO/ISIET CO3aBaTb
«NpPe/CTaBeHNs ¢ napaMmeTpamMm» 6e3 HakNaHbIX Pacxoios.

https://wiki.postgresql.org/wiki/Inlining_of SQL_functions




DYHKIHMH, BO3BpAIaloliue MHOXKECTBO CTPOK (Tab/Iu4YHbIe (PYHKITHH)

Hanumniem Q)yHKHI/IIO, KOTOpPasdA BEPpHET BCe MeCTa B IIPAMOYTOJIBHOM 3aJie 3aJaHHOTI'0 pa3Mepa.

=> CREATE FUNCTION rect_hall(max_line integer, max_number integer)
RETURNS SETOF seats
AS $$
SELECT chr(line+64), number
FROM generate_series(1l,max_line) AS lines(line),
generate_series(1,max_number) AS numbers(number);
$$ IMMUTABLE LANGUAGE sql;

CREATE FUNCTION

KmroueBoe otnuune — cimoBo SETOF. B TakoM ciaydae GyHKLHS BO3BpallaeT He MEePBYI0 CTPOKY IIOCIEeNHero 3ampoca, Kak
0GBIYHO, @ BCe CTPOKH IIOCJIEHEro 3ampoca.

=> SELECT * FROM rect_hall(max_line => 2, max_number => 3);

line | number

BmecTto SETOF seats MmoxkHO ucnosnbp3oBaTth u SETOF record:
=> DROP FUNCTION rect_hall(integer, integer);
DROP FUNCTION

=> CREATE FUNCTION rect_hall(max_line integer, max_number integer)
RETURNS SETOF record
AS $%
SELECT chr(line+64), number
FROM generate_series(1,max_line) AS lines(line),
generate_series(1,max_number) AS numbers(number);
$$ IMMUTABLE LANGUAGE sql;

CREATE FUNCTION
Ho B 3TOM Cily4ae, Kak MBI BUI€JIH, IIPK BEI30Be QYHKIMY NPUAETCS YTOYHATL CTPYKTYPY COCTaBHOTO THIIa:

=> SELECT * FROM rect_hall(max_line => 2, max_number => 3)
AS seats(line text, number integer);

line | number

A M0XkHO 00BIBUTH GYHKITHIO C BEIXOOHEIME nTapaMeTpamu. Ho SETOF record Bce paBHO IPUAETCS HANKUCATh, YTOOBI
TO0Ka3aTh, YTO (PYHKIIUS BO3BPAIIAeT He OOHY CTPOKY, @ MHOXKECTBO:

=> DROP FUNCTION rect_hall(integer, integer);
DROP FUNCTION

=> CREATE FUNCTION rect_hall(
max_line integer, max_number integer,
OUT line text, OUT number integer
)
RETURNS SETOF record
AS $%
SELECT chr(line+64), number
FROM generate_series(1,max_line) AS lines(line),
generate_series(1,max_number) AS numbers(number);
$$ IMMUTABLE LANGUAGE sql;



CREATE FUNCTION
=> SELECT * FROM rect_hall(max_line => 2, max_number => 3);

line | number

Emre onyH paBHO3HAYHBIH (M K TOMY K€ OIMCAHHEIN B cTaHmapTte SQL) cnoco6 o6bsaBUTh TAOIUYHYIO0 QYHKINIO — YKa3aTh
cnoBo TABLE:

=> DROP FUNCTION rect_hall(integer, integer);
DROP FUNCTION

=> CREATE FUNCTION rect_hall(max_line integer, max_number integer)
RETURNS TABLE(line text, number integer)
AS $%
SELECT chr(line+64), number
FROM generate_series(1l,max_line) AS lines(line),
generate_series(1,max_number) AS numbers(number);
$$ LANGUAGE sql;

CREATE FUNCTION
=> SELECT * FROM rect_hall(max_line => 2, max_number => 3);

line | number

WHorpa B 3amnpocax OBIBaET IOJIE3HO IIPOHYMEepPOBAaTh CTPOKK B TOM IIOPSAKE, B KOTOPOM OHU IIOJIy4YE€HEI OT (I)yHK].II/II/I. s
9TOr'0 €CTh CrielialbHasd KOHCTPYKIIUA:

=> SELECT *
FROM rect_hall(max_line => 2, max_number => 3) WITH ORDINALITY;

line | number | ordinality

IIpu ucnons3oBanuu GyHKINK B npeanoxennn FROM nepepn Hell HesIBHO Imogpa3yMeBaeTcs KimodeBoe cioBo LATERAL,
4TO I03BOJIsAET GYHKIUY 00pamaThCs K CToN0aM TabIull, CTOSIIKX B 3aIIpoce CileBa OT Hee. MHorma 3To IM0o3BOJIsIET
VIIPOCTUTH GOPMYJIMPOBKY 3aIIPOCOB.

Hampumep, HanumieM GyHKUIKI0, KOHCTPYUPYIOIIYIO 3aj Hanogobue amdurearpa, B KOTOPOM JAbHUE PSIOH KMEIOT GOJIblIe
MeCT, 4eM ONIHKHUE:

=> CREATE FUNCTION amphitheatre(max_line integer)
RETURNS TABLE(line text, number integer)

AS $%
SELECT chr(line+64), number
FROM generate_series(1l,max_line) AS lines(line), -- <--+
generate_series(1l, --
line -----mmmm e +

) AS numbers (number);
$$ IMMUTABLE LANGUAGE sql;

CREATE FUNCTION

=> SELECT * FROM amphitheatre(3);



HHTepecHO, YTO K GYHKIINY, BO3BPAIIAIOIIEH MHOKECTBO CTPOK, MOKHO 0OPaTUTHCS U B CIIMCKe BEIOOPKHM 3ampoca:
=> SELECT rect_hall(3,4);

rect hall

(12 rows)

B HEKOTOPBIX CIydasix 9TO CMOTPUTCS JIOTMYHO, HO MHOTTIa PE3yIbTaT MOXKET yOUBUTH. Hampumep, CKOIBKO CTPOK BEPHET
TakoM 3ampoc?

=> SELECT rect_hall(2,3), rect_hall(2,2);

rect_hall | rect_hall

___________ - - o - -
(A, 1) | (A, 1)
(A,2) | (A,2)
(A,3) | (B,1)
(B,1) | (B,2)
(B,2) |

(B,3) |

(6 rows)

ITonyuaeTcs 6 CTPOK, a B Bepcusix no 10 monaydanock HauMeHblee o0lliee KpaTHOe YHCIla CTPOK, BO3BPAIIEeHHBIX KaXkKI0H
dyunknueit (12 B gaHHOM CIiy4dae).

Emre Xy2Ke, 4TO 3allpoC MOXKeET BEPHYTH MEHBIIIE CTPOK, YeM 02KUOaJioCh, €CIIn (byHKLII/IH He BEPHET HU OJZ[HOI;I CTPOKH IIpHU
KaKOM-TO 3HAYE€HHUHU IIapaMeTpPOB.

IToaToMy TaKol crioco6 BbI30Ba HE CTOUT UCIIOJIb30BATh.

(I)YHKIH/II/I KdK IIpeagcTaB/IEHHs C ITIapaMeTpaMHAa

Kaxk MBI Bupenu, GyHKIWIO MOXKHO HCIIONIb30BaTh BO ¢ppa3e FROM, kak tabnuy unu npepacrasnesre. Ho mpu sToM MEI
JIOIIOJIHUTEJIPHO T0JIydaeM BO3MOXKHOCTb MCII0JIb30BaTh IIapaMeTpHl, YTO B psifie Cly4daeB ObIBaeT yooOHO.

EnuHCTBEHHAS CII0KHOCTD C TAKUM IIOAXOOOM COCTOUT B TOM, YTO IIpU obpameHuy u3 3anpoca K ¢ynknun (Function Scan)
CHavasa QyHKUUS BEIYUCIISETCS IIOJTHOCTHIO, ¥ TOJIPKO 3aTeM K Pe3yJIbTaTy NPUMEHSIOTCS OOTIOTHUTENIBHEIE YCIIOBUS U3
3ampoca.

=> EXPLAIN (costs off)
SELECT * FROM rect_hall(3,4) WHERE line = 'A’';

QUERY PLAN

Function Scan on rect hall
Filter: (line = 'A'::text)
(2 rows)

Ecnu 661 QyHKIUSA comepaKala CJIOXKHBIM, JOITUH 3aIIpOC, 3TO MOIJIO OB CTaTh IIPOGIEMOH.

B HEKOTOPEHIX CiIy4asix Tejlo GYHKIIUK MOXKET IIOACTaBISATLCS B BEI3BIBAIOMUY 3anpoc. [I1s TabnuYHbIX QYHKITUN
orpaHUYeHus: 60jee MATKUE:

e (yukIMS HanucaHa Ha g3bIKe SQL;



dyukusa cama He gonxkHa O66ITh n3MeHunBOlM (VOLATILE) u He mojiKHa cOmepKaTh BI30BOB TaKUX (DYHKITUMN;
¢dbyHukus He gomxkHa ObITH cTporoi (STRICT);

TEJIO MOIKHO ComeprKaTh eNUHCTBeHHEIH omepaTop SELECT (HO OH MOXKET OBITh CJIOKHEIM);

¥ PsIO OPYTUX OTPAHUYEHUH.

B mamem ClIly4dae Jejio B TOM, 4TO HOCJ'Ie]:[HI/Iﬁ pa3 MbI 00BABUIN (byHKL[I/IIO KaK U3MEH4YMBYIO, HE YKa3aB KaTeropuio
HU3MEHYUBOCTHU SABHO.

=> ALTER FUNCTION rect_hall(integer, integer) IMMUTABLE;
ALTER FUNCTION

=> EXPLAIN (costs off)
SELECT * FROM rect_hall(3,4) WHERE line = 'A’';

QUERY PLAN
Nested Loop
-> Function Scan on generate series lines
Filter: (chr((line + 64)) = 'A'::text)
-> Function Scan on generate series numbers
(4 rows)

Teneps HET BEI30Ba d)yHKI.[I/II/I KaK TaKOBOI'O, a yCJIOBH€ IIOJCTaBJIEHO BHYTDPL 3aIlIlpoca, 4TO Gonee SQ)(l)eKTI/IBHO.



o)) PROFESSIONAL

Toru Posigres

CoCTaBHOM THIT 00BeIUHSAET 3HAUOHUS [[PYTHUX TUIIOB
YrpoirjaeT u oborairiaet paboTy GyHKIHM ¢ TabIHI[aMU

ITo3BossieT CO31aBdTh BbIUMC/IsA€MbIE I10J141
U 11peACTaB/1eHHrsA C ITapdMeTpdMH
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o)) PROFESSIONAL

Mpaktuka L Posigras

1. Cospgatite dynkuuto onhand_qty /s mofcueTa UMerOLUXCs
B Ha/IMUWM KHUT. DyHKIIYS TIPUHUMAET TlapaMeTp COCTaBHOTO
tuma books 1 Bo3BpaillaeT 1jejioe UrcIo.

Vcnonb3yiTe 3Ty (DyHKLUIO B Ipe/iCTaBl1eHuu catalog v
B KaueCTBe «BbIUMC/IIEMOIO MOJISI».

[TpoBephbTe, UTO MpPUIOKEHHEe 0TOOpaXkaeT KOJTMUEeCTBO KHHUT.
2. Cospaiite TabmmuHyto GyHKIUIO get_catalog /it TOMCKa KHUT.
DYHKLUS TPUHUMAeT 3HadeHUs 1osier (OpMbl MOKUCKa

(«MMs aBTOpa», «Ha3BaHWe KHUTU», «eCTh Ha CK/azie»)
Y BO3BpalljaeT NoAXOosLMe KHUTY B (hopmare catalog_v.

[TpoBepbTe, uTO B «Mara3uHe» Hauaa pab0OTaTh IMOMCK U

TPOCMOTP.
12
1.
FUNCTION onhand_qty(book books) RETURNS integer
2.

FUNCTION get_catalog(
author_name text, book_title text, in_stock boolean
)

RETURNS TABLE(
book_id integer, display_name text, onhand_qgty integer
)

[Mpn peleHnn XoTenochb 6bl BOCMNO/1b30BaTbCS YXXe r0TOBbIM
npencrasneHvem catalog_v, NpoCcTo Ha/IOXMB OrPaHNYEHUA Ha CTPOKN. Ho B
3TOM npeAcTaB/IEHNN U HAa3BaHWE KHUTKN, N aBTOPbl HAXOAATCA B OAHOM
nosie, K TOMy Xe B coKpaueHHoM Buae. O4yeBnaHO, YTO NOMCK aBTopa «J/1eB»
no nosio «J1 .H. Tonctoin» He gacT pesynbsrara.

MoXHO 6b1/10 6bl NOBTOPUTL B (PyHKLMN get_catalog 3anpoc 13 catalog_v,
HO 3TO Ay6/MpoBaHue Koga, YTo N1oxo. [NoaTomMy pacLumpsTe
npeacrtassnieHve catalog_v, 4o6aBVB B HEro A0MNOMHUTEbHbIE MONA:
3aro/I0BOK KHUTU 1 MOJTHbIA CNUCOK aBTOPOB.

MpoBepbTe, YTO KOPPEKTHO 06pabaTbIBAOTCS NyCThle No/s Ha hopme.
Korga KnneHT Bbi3biBaeT YHKUMIO get_catalog, nepefaeT /i OH B 3TOM
cny4ae nycTble CTPOKU NN HeonpeaeneHHble 3HauYeHns?



1. ®yakuus onhand_qgty

=> CREATE OR REPLACE FUNCTION onhand_qty(book books) RETURNS integer
AS $$

SELECT coalesce(sum(o.qty_change),0)::integer

FROM operations o

WHERE o.book_id = book.book_id;
$$ STABLE LANGUAGE sql;

CREATE FUNCTION
=> DROP VIEW IF EXISTS catalog_v;
DROP VIEW

=> CREATE VIEW catalog_v AS

SELECT b.book_id,
book_name(b.book_id, b.title) AS display_name,
b.onhand_qty

FROM  books b

ORDER BY display_name;

CREATE VIEW

2. dynknusa get_catalog

Pacmmpsiem catalog v 3aroJI0BKOM KHUTH ¥ IIOJIHBIM CIIHCKOM aBTOPOB (IIPHIOKEHNE UTHOPUPYET HEU3BECTHEIE €My IIOJIS).
OyHKIINS, BO3Bpalaionas IOJTHEIN CIIMCOK aBTOPOB:

=> CREATE OR REPLACE FUNCTION authors(book books) RETURNS text
AS $$
SELECT string_agg(
a.last_name ||
B N
a.first_name ||
coalesce(' ' || nullif(a.middle_name, '), ''),
ORDER BY ash.seq_num
)
FROM authors a
JOIN authorship ash ON a.author_id = ash.author_id
WHERE ash.book_id = book.book_id;
$$ STABLE LANGUAGE sql;

CREATE FUNCTION

Hcnonp3yeM 3Ty GyHKUNIO B IPeNCTaBIeHuu catalog v:
=> DROP VIEW catalog_v;

DROP VIEW

=> CREATE VIEW catalog_v AS
SELECT b.book_id,
b.title,
b.onhand_qty,
book_name(b.book_id, b.title) AS display_name,
b.authors
FROM  books b
ORDER BY display_name;

CREATE VIEW

dynknusa get catalog Temeps UCIONMB3YyeET pacIInPEHHOE NPEACTaBIeHUE:



=> CREATE OR REPLACE FUNCTION get_catalog(
author_name text,
book_title text,
in_stock boolean
)
RETURNS TABLE(book_id integer, display_name text, onhand_qty integer)
AS $%
SELECT cv.book_id,
cv.display_name,
cv.onhand_qty
FROM catalog_v cv
WHERE cv.title ILIKE '%'||coalesce(book_title,'')|]|'%"

AND cv.authors ILIKE '%'||coalesce(author_name,"'"')||'%"
AND (in_stock AND cv.onhand_qty > 0 OR in_stock IS NOT TRUE)
ORDER BY display_name;

$$ STABLE LANGUAGE sql;

CREATE FUNCTION



o)) PROFESSIONAL

[1pakTuka Pos{gres

1. HanumwmTe QyHKIUIO, TIePEBOJSIIYI0 CTPOKY, COZIeprKall[yto
YKCJIO B 11I€CTHAZIIATEPUUHOM crCTeMe, B 0OBIUHOE 1]e/I0e YHUCJIO.

2. [lobaBbTe B (hyHKIMIO BTOPOU Heobs13aTeTbHbBIN TTapaMeTp —
OCHOBaHWe CUCTEMBI CUMC/IeHUs (M0 yMomyaHuto — 16).

3. TabmuHas QyHKIMS generate_series He paboTaeT co
CTPOKOBBIMU TUTIaMU. [IpeiokuTe CBOHO (DYHKLUIO /1/IsT
reHeparyy MOC/IeI0BaTeIbHOCTEM CTPOK U3 3ar/laBHBIX
AHITIMMCKUX OYKB.
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1. Hanpumep:
convert('FF') - 255

[nsa pewenuns npurogaTtca: TabnnyHaa yHkuma regexp_split_to_table,
doyHKUMK upper u reverse, KoHCTpykunsa WITH ORDINALITY.

[lpyroe pelueHne BO3MOXXHO C MOMOLLIbIO PEKYPCUBHOTO 3anpoca.

[MpoBepuTL peanusalnio MOXHO, UCMOMb3YyA LLeCcTHaLaTepuyHble
KOHCTaHTbI: SELECT X'FF'::integer;

2. Hanpuwmep:
convert('0110',2) - 6

3. CuumtanTte, YTO Ha BX0oA NOAAOTCA CTPOKN paBHOWN AnvHbI. Hanpumep:
generate_series('AA','ZZ") -
N IAAl
IAB|
lACl
IZY|
lZZl



1. ®yHKUOHSA OJIs MIeCTHAAUATEPHYIHOU CHCTEMBI

CHauaJa [isi yno6CcTBa onpenenuM GYHKIUIO [l OOHOM U(PHL.

=> CREATE FUNCTION digit(d text) RETURNS integer
AS $$
SELECT ascii(d) - CASE
WHEN d BETWEEN '0' AND '9' THEN ascii('0"')
ELSE ascii('A') - 10
END;
$$ IMMUTABLE LANGUAGE sql;

CREATE FUNCTION
Temnepb oCHOBHAsI GYHKIHUS:

=> CREATE FUNCTION convert(hex text) RETURNS integer
AS $$
WITH s(d,ord) AS (
SELECT *
FROM regexp_split_to_table(reverse(upper(hex)),'') WITH ORDINALITY

)

SELECT sum(digit(d) * 16~(ord-1))::integer
FROM s;

$$ IMMUTABLE LANGUAGE sql;

CREATE FUNCTION
=> SELECT convert('OFE'), convert('OFF'), convert('100');

convert | convert | convert

254 | 255 | 256
(1 row)

2. OYHKIHs OJIS1 JIF000M CHCTEMbI CUHCTIeHHSsI

IIpenmonaraeM, 4TO OCHOBaHHE CHCTEMEI CUHCIIEHHs OT 2 0 36, TO eCTh YHMCJIO 3aluChiBaeTcs mudpamu ot 0 mo 9, mudo
OykBaMu OT A o Z. B 9TOM ciydyae u3MeHeHUsI MUHUMAaIbHEIE.

=> DROP FUNCTION convert(text);

DROP FUNCTION

=> CREATE FUNCTION convert(num text, radix integer DEFAULT 16)
RETURNS integer
AS $$
WITH s(d,ord) AS (
SELECT *
FROM regexp_split_to_table(reverse(upper(num)),'') WITH ORDINALITY
)
SELECT sum(digit(d) * radix”~(ord-1))::integer
FROM s;
$$ IMMUTABLE LANGUAGE sql;

CREATE FUNCTION
=> SELECT convert('0110',2), convert('OFF'), convert('Z',36);

convert | convert | convert

3. ®yaknusa generate_series st CTpok

CHayvaJia HallMIleM BCIIOMOraTe lbHble QYHKIUH, TIePEeBOISIINEe CTPOKY B YUCIIOBOE IIPEACTaBlieHre U 06paTHO.

IlepBasi O4eHB ITOX0Ka Ha PYHKITNIO U3 IPEOBIAYIIEro 3aAaHus:



=> CREATE FUNCTION text2num(s text) RETURNS integer
AS $%
WITH s(d,ord) AS (
SELECT *
FROM regexp_split_to_table(reverse(s),'') WITH ORDINALITY

)

SELECT sum( (ascii(d)-ascii('A')) * 26”(ord-1))::integer
FROM s;

$$ IMMUTABLE LANGUAGE sql;

CREATE FUNCTION
OGpaTHyO GYHKIUIO HAIUIIEM C IIOMOIIHI0 PEKYPCUBHOIO 3aIIpOCa:

=> CREATE FUNCTION num2text(n integer, digits integer) RETURNS text
AS $%
WITH RECURSIVE r(num,txt, level) AS (
SELECT n/26, chr( n%26 + ascii('A') )::text, 1
UNION ALL
SELECT r.num/26, chr( r.num%26 + ascii('A') ) || r.txt, r.level+l
FROM r
WHERE r.level < digits
)
SELECT r.txt FROM r WHERE r.level = digits;
$$ IMMUTABLE LANGUAGE sql;

CREATE FUNCTION
=> SELECT num2text( text2num('ABC'), length('ABC') );

num2text

Teneps ¢QyHKIMIO generate_series s CTPOK MOKHO IIePENKCaTh, UCIOIL3Ys generate_series Ajs LEJIBIX YHCEIL.

=> CREATE FUNCTION generate_series(start text, stop text)
RETURNS SETOF text

AS $$

SELECT num2text( g.n, length(start) )

FROM generate_series(text2num(start), text2num(stop)) g(n);
$$ IMMUTABLE LANGUAGE sql;

CREATE FUNCTION
=> SELECT generate_series('AZ','BC');

generate series

BC
(4 rows)



