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cTopua PL/pgSQL Pos{gres

[TosiBusica B Bepcuu 6.4 B 1998 rony

YCTaHaB/IMBAETCA 10 YMO/TUdHUIO C BEPCHUHA 9.0

e co3ganus

TIPOCTOM SI3bIK /ISl HAITMCAHUSI TI0/Tb30BaTeIbCKUX (DYHKLUM U TPUTTEPOB
J006aBUTh yTIpaBJISIIOLIMe CTPYKTYPHI K s13bIKy SQL

COXPAHUThL BO3SMOKHOCTB MCIIO/Tb30BaHUSI JTFOOBIX 110J/Tb30BaTe/TbCKUX THTIOB,
(yHK1[MI ¥ OTlepaTopoB

PonmocnosHast: Oracle PL/SQL, Ana

PL/pgSQL — oamH 13 nepBbIX NpouenypHbiX A3blkoB B PostgreSQL. OH
BnepBble nosasunaca B 1998 roay B Bepcuu 6.4, a ¢ sepcun 9.0 ctan
yCTaHaB/MBaTbCA N0 YMOSTHaHUIO MPY co34aHnn 6a3bl faHHbIX.

PL/pgSQL gononHset SQL, npeaoctasiss Takme BO3MOXHOCTU
npoueaypHbIX A3bIKOB, KaK MCN0/Ib30BaHNE NepeMeHHbIX N1 KypCOpPOB,
YC/NOBHbIE Oneparopsbl, UMKbl, 06paboTka oWnboK U T. 4.

PL/pgSQL npoekTnpoBasica Ha ocHoBe fA3blka Oracle PL/SQL, a ToT, B CBOIO
o4yepenpb, 6bIs1 Co34aH Ha OCHOBE MOAMHOXEeCTBa A3blka Afa. dTa BETBb
NPONCXOAUT OT TaKUX A3bIKOB, Kak Anron v MNackasib. BONbLWNHCTBO
COBpPEMEHHbIX A3bIKOB NPOrpaMMnUpoBaHuA NpuHagnexar apyroi setsn Cu-
NoAo06HbIX A3bIKOB, N03TOMY PL/pgSQL MOXEeT noka3aTbCsA HENPUBbIYHbIM,
N36bITOYHO MHOIOC/IOBHbIM (XapakTepHoe oT/Inyne — UCnosib3oBaHne
kntoueBbix cnos BEGIN 1 END BmecTo thurypHbIX CKO60K). Bnpouem, aToT
CUHTaKcKuC OT/INYHO co4veTaeTcsa ¢ cMHTakcmcom SQL.

https://postgrespro.ru/docs/postgresgl/12/plpgsgl-overview
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CTpyKTypa 6/10Ka Posigres

MeTka 0/10Ka

OObsBIeHUS IepeMeHHbIX

obnacThb JercTBUs — OJI0K

obacTh BUIWMOCTHU MOXET IMePEKPbIBATLCA B/IOKEHHBIMHA 6]IOKaMI/I,
HO MO)XHO COC/IaThCA Ha NEePpEMEHHYH0, UCII0/Ib3yd METKY 6/10Ka

nrobwie Trrel SQL, ccbuTKK Ha THITEI 006eKTOB (%TYPE)

Orneparopel

YIPaBJISIIOLIE KOHCTPYKLUU
oreparopsl SQL, Kpome cy>keOHBIX

OO6paboTKa UCKTIOUNTEbHBIX CUTYaI[Hi

Onepatopsbl A3blka PL/pgSQL 06beanHATCS B 6/10kK. B cTpykType 610Kka
MOXHO BbleNNUTb:

* Heob6s3aTenbHy0 METKY, KOTOPYIO MOXHO MCMO/b30BaTh AJ/151 YCTPaHEeHUS
HEOAHO3HAYHOCTN B UMEHOBAHWN.

* Heo6sA3aTenbHy0 CeKLmto, NpeaHasHavYeHHyo ans o6bsi8/1eHUs
NOKasIbHbIX MEPEMEHHbIX M KYpCOPOB. B KayecTBe Tnna MOXHO yKa3aTb
n6oin TN, onpeaeneHHbii B SQL. MOXHO Takke cocnatbCsi Ha TunM
ctonbua Tabnmubl C NOMOLLBLI0 KOHCTPYKUMK % TYPE.

* OCHOBHYIO CEKLMIO UCMNOJIHEHNS, B KOTOPOW pacnosnaratoTcs ornepamopesi.
* HeobA3aTenbHy0 Cekumo 06pabomku UCK/I0HUMe/1bHbIX cumyayud.

B kauecTBe oneparopoB MOXXHO MCMO/b30BaTh kak komaHabl PL/pgSQL, Tak
N TaKke 60MbWMHCTBO KOMaHA, SQL, To ecTb ABa A3blka MHTErpUpoBaHbl
npakTMyeckn 6ecLloBHO. Hemb3a UCNob30BaTh Cy)XebHble komaHabl SQL,
Takme, kak VACUUM. A komaHAb! ynpasneHus TpaH3akunammn (Hanpuvep,
COMMIT, ROLLBACK) gonyckatoTcs To/bKO B npoueaypax.

B kauecTBe onepaTtopa MOXET BbICTyNaTb 1 APYroi (BNOXEHHbIN)
PL/pgSQL-6n0k.

https://postgrespro.ru/docs/postgresgl/12/plpgsgl-structure

https://postgrespro.ru/docs/postgresql/12/plpgsgl-declarations#PLPGSQL-D

ECLARATION-TYPE
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AHOHUMHbIE O10KU Posigres

Pa3oBoe BbINOTHEHUE MPOLIeAYPHOTO KOZa

6e3 co3aaHusi XpPaHUMOM MO/TIPOTPaMMBbl
6e3 BO3MOKHOCTH TepeZiaTh NapaMeTphbl
6e3 BO3MOKHOCTH BeDHYTb 3HaueHHe

Omneparop DO sa3bika SQL

[ns ncnonb3oBaHna PL/pgSQL He 06a3aTesnibHO co3aaBaTtb

nognporpamMmmsl. Kog Ha PL/pgSQL MOXHO 0O(pOPMUTL U BbIMO/HUTbL Kak
aHOHMMHBIN 610K, Npy nomowm SQL-komaHab! DO.

3Ty KOMaHAy MOXHO UCMONb30BaTh C Pa3HbIMU CEPBEPHbLIMU A3bIKamu, HO
eC/n A3bIK He yKa3aTtb BHO, TO 6yaeTt ucnonb3oBarbecs PL/pgSQL.

Kog aHOHMMHOro 6/10ka He coxpaHseTcs Ha cepBepe. Takxe HeT
BO3MOXHOCTU Nepefarb B aHOHWMHBbIN 6/10K napameTpbl Uv BEPHYTb U3
Hero 3HadyeHne. XoTa KOCBEHHO 3TO MOXHO caenaTb, Hanpumep, vyepes
Tabnunybl.

https://postgrespro.ru/docs/postgresql/12/sql-do




AHOHHMHEIE 0JIOKH

O6mas cTpykrypa 6;oka PL/pgSQL:

<<mMeTKa>>
DECLARE

-- obbaABneHus nepemMeHHbIX
BEGIN

-- onepaTopbl
EXCEPTION

-- obpaboTka owmbok
END meTKa;

e Bce cekuuu, KpoMe OIepaTopoB, SIBJISIOTCS HeoO0s13aTeTbHBIMU.

MunumManbabE 610K PL/pgSQL-koma:

=> D0 $$
BEGIN
== CaMu onepaTtopbl MOTYyT U OTCYTCTBOBaTb
END;
$$;
DO

BapwuanT nporpammer «Hello, World!»:

=> DO $$
DECLARE
-- 3TO OAHOCTPOYHbIN KOMMEHTapUM.
/* A 3TO — MHOTOCTPOYHbIN.
Mocne kaxporo o6bABNEHUsAs CTaBUTCA 3HaK ';'
3TOT Xe 3HaK CTaBUTCA MOCNe Kaxporo onepartopa.

*/
foo text;
bar text := 'World'; -- takxe ponyckaetcsa = unu DEFAULT
BEGIN
foo := 'Hello'; -- 370 npucBauBaHue
RAISE NOTICE '%, %!', foo, bar; -- BbiBOg coobuweHus
END;
$$;
NOTICE: Hello, World!
DO

e [locne BEGIN TouKa C 3ansiTOi He CTaBUTCS!

IlepeMeHHbIe MOTYT UMETh MOTUGUKATOPHL:

e CONSTANT — 3HaueHUE IePEMEHHOMN He JOJXKHO U3MEHATHCS II0C/Ie MHUIMAaTUu3aluy;
e NOT NULL — He gonyckaeTcs HeoIllpe[elleHHOe 3HaueHue.

=> DO $$

DECLARE
foo integer NOT NULL := 0;
bar CONSTANT text := 42;

BEGIN
bar := bar + 1; -- ouubka
END;
$$;
ERROR: variable "bar" is declared CONSTANT
LINE 6: bar := bar + 1; -- ouwubka

[IpuMep BIIOKEHHEIX GI0KOB. IlepeMeHHast BO BHYTPeHHEM GJI0Ke IIepeKPEIBAeT IePEeMEHHYIO U3 BHELIHero 6I0Ka, HO C
TIOMOIIIBI0 METOK MOKHO 0GPATUTHCS K JIF000# U3 HUX:



=> DO $$
<<outer_block>>
DECLARE
foo text := 'Hello';
BEGIN
<<inner_block>>
DECLARE

foo text := 'World';
BEGIN
RAISE NOTICE '%, %!', outer_block.foo, inner_block.foo;
RAISE NOTICE 'Be3 meTKM — BHYTpEHHAsl nepemeHHas: %', foo;
END inner_block;
END outer_block;
$$;

NOTICE: Hello, World!
NOTICE: bBe3 MeTKM — BHYTpeHHAs nepeMeHHas: World
DO
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Mognporpammbl PL/pgSQL  Posggres

3aroJioBoOK MnoAIrporpaMmael He 3aBUCHUT OT A3bIKd

HMsl, BXOAHBI€ W BbIXOAHBIE TTapaMeTPhI
A CDYHK]_[I/Iﬁ BO3BpdllideMO€ 3HdUe€HHe, KaTeropyus H3MeHYHBOCTH

Ykazanve LANGUAGE plpgsql

Bo3BpaT 3HaueHun

oneparop RETURN
npucBoeHue 3HaueHui BeixogHbIM (INOUT, OUT) napameTrpam

MbI y>Xe MO3HaKOMU/INCb C XPaHUMbIMU (PYHKLMSAMI U npoLeaypaMn Ha
npumepe A3bika SQL. BOJIbLLUNMHCTBO PacCMOTPEHHbIX BONPOCOB, CBA3AHHbIX
C co3ZaHVeM 1 ynpas/sieHnemM nognporpaMmmMmamm, OTHOCUTCA U K
nognporpammam Ha PL/pgSQL:

* CcO3[aHuve, U3MeHeHue, yaasieHne nognporpamm;

* pacrnosioXeHne B CUCTEMHOM KaTtasore (pg_proc);

* napameTpbl;

* BO3BpallaeMoe 3Ha4YeHne 1 KaTeropum M3MeHUNBOCTU (ANA PYHKLUMI);
* reperpyska v noIMMopgun3m;

* UT A

Ecnn B SQL nognporpamma Bo3spatlana 3HayeHue, BblgaHHoe nocnegHum
SQL-oneparopom, To B nognporpammax Ha PL/pgSQL Tpebyetca nnéo
npuceameartb Bo3Bpallaemble 3HavyeHnsa oopmasibHbiM INOUT- n OUT-
napameTpam, nmbo (ana QyHKLUNA) NCnonb30BaTh CneluasnbHbIi onepaTtop
RETURN.



IMognporpaMmmsl PL/pgSQL

IIpuMep yHKIINY, BO3Bpallaollei 3HadyeHne ¢ rnoMmombio oneparopa RETURN:

=> CREATE FUNCTION sqr_in(IN a numeric) RETURNS numeric
AS $$
BEGIN
RETURN a * a;
END;
$$ LANGUAGE plpgsql IMMUTABLE;

CREATE FUNCTION
Ta xe dpyHkuus, Ho ¢ OUT-mapameTrpoM. Bo3Bparnaemoe 3Ha4eHue NPHUCBAUBAETCS TapaMeTpy:

=> CREATE FUNCTION sqr_out(IN a numeric, OUT retval numeric)
AS $%
BEGIN
retval := a * a;
END;
$$ LANGUAGE plpgsql IMMUTABLE;

CREATE FUNCTION

Ta xe ¢yukius, Ho ¢ INOUT-mapamerpoM. Takoi mapaMeTp UCIONIL3YEeTCs U OJIS IPUHATUS BXOOHOTO 3HAYEHUS, U OIS
BO3BpaTa 3HaueHUs: QyHKIUU:

=> CREATE FUNCTION sqr_inout(INOUT a numeric)
AS $$
BEGIN
a:=a*a;
END;
$$ LANGUAGE plpgsql IMMUTABLE;

CREATE FUNCTION
=> SELECT sqr_in(3), sqr_out(3), sqr_inout(3);
sqr_in | sqr_out sqr_inout

9 | 9
(1 row)
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YCnoBHbIe onepartopsbl Posgres

IF

CTaHZAPTHBIA YCIOBHBIN OMepaTop

CASE

noxox Ha CASE sa3bika SQL, HO He BO3BpalllaeT 3HaUeHUe

BHumanume: Tpex3Ha4YHadA JIOTHKd

yCJIOBHe JO/DKHO ObITh McTUHHO; false 1 NULL He nmoaxozsT

PL/pgSQL npepnaraet gsa ycnosHbIx oneparopa: IF n CASE.

MepBblii — COBEPLUEHHO CTaHAAPTHbI onepaTop, UMEKLLINIACSA BO BCEX
A3blKax.

BTopoit noxox Ha KOHCTpykuunio CASE B A3bike SQL, HO 3TO UMEHHO
oneparop, OH He BO3BpallaeT 3HayeHne. Heknm aHa/loroMm MOXeT CNYXUTb
oneparop switch B C nnu Java.

BaxxHO Bcerga noMHUTbL O TOM, YTO flornyeckue BoipaxkeHnsa B SQL (u,
cneposaresibHo, B PL/pgSQL) moryT npyuHumMarb mpu 3HavyeHus: true, false
n NULL. YcnoBsue cpabaTbiBaeT, TO/IbKO KOraa OHO UCTUHHO, N He
cpabarbiBaeT, Korga JI0KHO U/1u He orpedesieHo. ITO OANHAKOBO BEPHO U
ans ycnosui WHERE B SQL, 1 o151 ycnoBHbIX oneparopoB PL/pgSQL.

https://postgrespro.ru/docs/postgresgl/12/plpgsgl-control-structures#PLPGS
QL-CONDITIONALS




YcnoBHBIE ontepaToOpbI

O6wmwuit Bup omepartopa IF:

IF ycnoBue THEN

-=- onepaTopsl
ELSIF ycnosue THEN
-~ onepaTopsl
ELSE
-- onepaTopsl
END IF;

e Cexkuus ELSIF M0oXKeT IOBTOPSATHCSA HECKOJIBKO Pa3, a MOXKET OTCYTCTBOBATb.
e Ceknusa ELSE MoxKeT OTCyTCTBOBATE.

e BLINOJIHAIOTCS OIIEPATOPHI, COOTBETCTBYIOIINE IEPBOMY UCTUHHOMY YCJIOBUIO.

e Ecnu HU OJHO U3 yCJIOBUM He MCTUHHO, BHIIIONHAIOTCA onepaTopsl ELSE (ecnu ecTs).

IIpumep GyHKIMM, UCIOIL3YIOLIEH YCIIOBHEINA OIIEpaTop At GopMaTUPOBaHus HoMepa TenedoHa. OYHKINS BO3BpAIlaeT
IBa 3HAYEHUS:

=> CREATE FUNCTION fmt (IN phone text, OUT code text, OUT num text)
AS $%
BEGIN
IF phone ~ '~[0-9]*$' AND length(phone) = 10 THEN
code := substr(phone,1,3);

num := substr(phone,4);
ELSE

code := NULL;

num = NULL;
END IF;

END;
$$ LANGUAGE plpgsql IMMUTABLE;

CREATE FUNCTION

=> SELECT fmt('8122128506"');

(812,2128506)
(1 row)

O6muii Bup onepatopa CASE (mmepBhIfi BapUAHT — II0 YCIJIOBHUIO):

CASE
WHEN ycnosue THEN
-- onepaTopbl
ELSE
-- onepaTopsbl
END CASE;

Cekiust WHEN Mo2KeT TOBTOPSITHCS HECKOJIBKO Pas.

Cekiust ELSE M0oXkKeT OTCYyTCTBOBATb.

BEITIOJIHAIOTCS OIePaTOPE], COOTBETCTBYIOIINE IEPBOMY HCTHUHHOMY YCIIOBHIO.

Ecnu HE OOHO U3 YCJIOBUY He HCTHUHHO, BHIIONHAIOTCA onepaTtopel ELSE (oTcyTrcTBue ELSE B TakoM ciiydae —
omrubka).

TIpuMep KUCIOIb30BaHUS:



=> DO $$
DECLARE
code text := (fmt('8122128506')).code;
BEGIN
CASE
WHEN code IN ('495','499') THEN
RAISE NOTICE ‘% — MockBa', code;
WHEN code = '812' THEN
RAISE NOTICE '% — Cankt-lletepbypr', code;
WHEN code = '384' THEN
RAISE NOTICE '% — KemepoBckas obnactb', code;

ELSE
RAISE NOTICE '% — [Mpouue', code;
END CASE;
END;
$$;
NOTICE: 812 — CaHkT-leTepbypr
DO

O6muii Bup onepatopa CASE (BTOpOM BapuaHT — II0 BEIPAXKEHUIO):

CASE BblpaxeHue

WHEN 3HavyeHue, ... THEN
-- onepaTtopbl
ELSE
-=- onepaTtopbl
END CASE;

Cekiust WHEN Mo2KeT TOBTOPSITHCS HECKOJIBKO pas.

Ceknus ELSE MoxKeT OTCyTCTBOBaThb.

BHINIOJIHAIOTCS OIEPATOPE], COOTBETCTBYIOIIME TIEPBOMY HCTHHHOMY YCIIOBUIO «BhHIpaXkeHHUe = 3HaUEHHe».
Ecnu HE OOHO U3 YCJIOBUY He HCTHUHHO, BHIIONHAIOTCA onepaTtopel ELSE (orcyTtcTBue ELSE B TakoM ciiydae —
omuoOKa).

TIpu OOQHOTHUIIHEIX yCIIOBHsIX 3Ta popma CASE MoKeT 0Ka3aThbCsi KOMIAaKTHEH:

=> DO $$
DECLARE
code text := (fmt('8122128506')).code;
BEGIN
CASE code
WHEN '495', '499' THEN
RAISE NOTICE 'S% — MockBa', code;
WHEN '812' THEN
RAISE NOTICE
WHEN '384' THEN
RAISE NOTICE
ELSE
RAISE NOTICE
END CASE;
END;
$%$;

NOTICE: 812 — CaHkT-leTepbypr
DO

o°

— CankT-lletepbypr', code;

o

— KemepoBckasa obnactb', code;

o°

— Mpouune', code;
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LInknbl Pos{gres

[ukn FOR mo guanasoHy uucer
Lukn WHILE c nipenycioBueM

beCcKoHeUHbIN LMK

LUK MOXKeT UMeTb MEeTKY, KakK 0JI0K

YnpasiieHuve

BbIX0/] 13 1[K/a (EXIT)
repexof, Ha HOBY10 utepaiyto (CONTINUE)

11

[1N1s1 NOBTOPHOro BbINO/IHEHUSA Habopa onepartopos, PL/pgSQL npeanaraet
HEeCKO/IbKO BMAOB LMK/10B:

- umkn FOR no ananasoHy uucernt,
- umkn WHILE ¢ npegycnosuem;
- GECKOHEYUHbI LK.

Livkn npeacTasnsieT coboi pa3HOBUMAHOCTL 6/10Ka 1 MOXET UMETb
COOCTBEHHYIO METKY.

BbiNoNIHEHMEM LKA MOXHO AOMOMHUTE/bHO YNPaBnsATh, MHULUNPYS
nepexo Ha HOBYH UTepauuio NN BbIXoA, U3 LMKNA.

https://postgrespro.ru/docs/postgresal/12/plpgsal-control-structures#PLPGS

QL-CONTROL-STRUCTURES-LOOPS

Linkn FOR MoxeT paboTtaTb He TObKO MO Auana3oHy ynces, HO 1 no
pe3ynsTaTtam BbINO/IHEHUSA 3anpoca 1 No MaccuBam. ITU BapuaHTbl Liykna
FOR 6yaeTt paccMOTpPEHbI B CrieAyoLmnx Temax.



ITuKIBI

B PL/pgSQL Bce IIUKIIEI UCIIONIB3YIOT OOIIYI0 KOHCTPYKIIUIO:

LOOP
-- oneparopsl
END LOOP;

K Hell MoxeT [00aBIIsIThCS 3ar0JIOBOK, OIPEIeIsIONi YCIIOBUE BHIXOMa U3 LIUKIIA.

ITukn no guana3sony FOR nmoBTopseTcs, II0Ka CYeTYUK LKKJIIa IpoberaeT 3HaYeHUs OT HUXKHEH I'DaHUIIE 00 BepxHel. C
KaXk[IoOM HTepanueil cCyeTYUK yBelnuuBaeTcs Ha 1 (HoO MHKpeMeHT MOXKHO U3MEHUTH B HeoOs3aTeNlbHOU ppase BY).

FOR umsa IN Hu3 .. Bepx BY uHkpemeHT
LOOP

-- onepaTopbl
END LOOP;

o TlepeMeHHasi, BEICTyIIalOIasl CY€TYUKOM IMKIIa, 00BBIISETCS HESIBHO U CyIIIeCTBYeT TOJIbKO BHyTpH 6510ka LOOP —
END LOOP.

IIpu ykazanuu REVERSE 3HaueHHe CueTYHKa Ha KaXX[0W UTepalliyl YMEeHBIIAeTCsI, 8 HUKHIOK ¥ BEPXHIOI IPaHUITH [UKIIa
HYXKHO IIOMEHSITh MeCTaMu:

FOR umsa IN REVERSE Bepx .. HuU3 BY uHKpemeHT
LOOP

-- onepaTopbl
END LOOP;

ITpuMep ucnons3oBarus nukiaa FOR — GyHKINS, IepeBopadnBaloIias CTPOKY:

=> CREATE FUNCTION reverse_for (line text) RETURNS text
AS $$
DECLARE

line_length CONSTANT int := length(line);

retval text := '';

BEGIN
FOR i IN 1 .. line_length
LOOP
retval := substr(line, i, 1) || retval;
END LOOP;
RETURN retval;
END;

$$ LANGUAGE plpgsql IMMUTABLE STRICT;
CREATE FUNCTION

Hamomuuwm, yto ctporas (STRICT) ¢yukius HemennenHo Bo3BpanaeT NULL, ecnu xoTs 6Bl OGMH M3 BXOJHBIX ITapaMeTpPOB
He onpepeneH. Teno GyHKIUU IPU 3TOM He BBHIIIOJIHSIETCS.

Ilukn WHILE BBITIONTHSIETCS [0 TeX IOP, II0Ka UCTUHHO YCIIOBUE:

WHILE ycnosue
LOOP

-- onepaTopbl
END LOOP;

Ta xxe pyHKUIMs, obpalammas CTPOKY, ¢ moMoInsio rukina WHILE:

=> CREATE FUNCTION reverse_while (line text) RETURNS text
AS $%
DECLARE
line_length CONSTANT int := length(line);
iint := 1;
retval text := '';
BEGIN
WHILE i <= line_length
LOOP
retval := substr(line, i, 1) || retval;
i:=1+1;
END LOOP;
RETURN retval;
END;
$$ LANGUAGE plpgsql IMMUTABLE STRICT;



CREATE FUNCTION

Lukn LOOP 6e3 3aronoBKa BHIIONHSAETCS 6€6CKOHEYHO. [I11s1 BEIXOAAa UCIOIb3yeTcs: onepaTop EXIT:

EXIT meTtka WHEN ycnoBmue;

e MeTKa He00sI3aTeIbHa; ECNIM He yKa3aHa, OymeT npepBaH Haubolee ri1y00KO BIOXKEHHBIH ITHKII.
e @®pas3a WHEN Takke HeoOs3aTelIbHa; IPKU OTCYTCTBUY IIUKII IIPEePhIBAeTCs 6€3yCIIOBHO.

ITpuMep ucnonb3oBaHus nukiaa LOOP:

=> CREATE FUNCTION reverse_loop (line text) RETURNS text
AS $$
DECLARE
line_length CONSTANT int := length(reverse_loop.line);
iint :=1;
retval text := '';
BEGIN
<<main_loop>>
LOOP
EXIT main_loop WHEN i > line_length;
retval := substr(reverse_loop.line, i,1) || retval;
i:=1+1;
END LOOP;
RETURN retval;
END;
$$ LANGUAGE plpgsql IMMUTABLE STRICT;

CREATE FUNCTION

e Teno ¢pyHKINK TOMeIIAETCS B HESIBHEIN GJI0K, METKa KOTOPOTO COBIIafiaeT ¢ UMeHeM (yHKuuu. IToaToMy K
rmapaMeTpaM MOXKHO 00paIaThCs KaK «uMs_(QYHKIHUH.IIapaMeTp».

Y6enumcsi, 4To Bce QYHKIMYU pabGoTAIOT IPABUILHO:

=> SELECT reverse_for('rnaepsiba') as "for",
reverse_while('rnaBpeiba’) as "while",
reverse_loop('rnaepeiba’) as "loop";

for | while | loop
__________ e
abbipsanr | abwipanr | abeipBanr
(1 row)

3ameuanue. B PostgreSQL ecTs BcTpoeHHas GYHKIIUS reverse.

Wuorpa 6eiBaet noneseHd oneparop CONTINUE, raynHaromui HOBYIO UTePaLNIo IIUKIIa:

=> DO $$
DECLARE
s integer := 0;
BEGIN
FOR i IN 1 .. 100
LOOP
s 1= s + i;
CONTINUE WHEN mod(i, 10) != 0;
RAISE NOTICE 'i =%, s = %', i, s;

END LOOP;
END;
$$;
NOTICE: i =10, s = 55
NOTICE: i = 20, s = 210
NOTICE: i = 30, s = 465
NOTICE: i = 40, s = 820
NOTICE: i = 50, s = 1275
NOTICE: i = 60, s = 1830
NOTICE: i = 70, s = 2485
NOTICE: 1i = 80, s = 3240
NOTICE: i = 90, s = 4095
NOTICE: i = 100, s = 5050

DO



o)) PROFESSIONAL

BbluncneHne BblpaXkeHnm Posjgres

JIroboe BhIpa>keHUe BBIUMCIIIETCS B KOHTeKCTe SQL

BbIpa’KeHHe aBTOMaTHueCKH rpeobpa3yeTcs B 3arpoc
3ampocC MO/ATOTaB/IUBAeTCs
nepemeHHble PL/pgSQL moACTaB/sIOTCS Kak MapaMeTphbI

OcobeHHOCTH

MOXXHO KCTOJTb30BaTh BCe BOSMOMKHOCTH SQL, BK/IHOUas Mo 3anpockl

HeBBICOKasi CKOPOCTb BBITIO/THEHUS,
XOTs1 pa300paHHBIiA 3arpoc (M, BO3MOXXHO, TJIaH 3arpoca) KeIupyTCs

HEOAHO3HAYHOCTH IIPU pa3pelIeHNH NMEH TPE6YIOT BHHUMdHUA
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JTiobble BblpaXXeHus, KoTopble BCcTpeyatoTcs B PL/pgSQL-koae,
BbIYMCNAOTCSA € nomoulblo SQL-3anpocos k 6a3e gaHHbIX. VIHTepnpeTtaTop
cam CTPOUT HYXHbIiA 3anpoc, 3amMmeHssa nepeMeHHble PL/pgSQL Ha
napameTpsbl, NogrotaBAnMBaeT oneparop (Npu aToM paszobpaHHbIin 3anpoc
KelnpyeTcs, Kak 3To 06bIYHO U MPOUCXOAUT C NOATOTOBNEHHbLIMU
oneparopamMu) 1 BbIMOJTHAET ero.

3710 He cnocobeTByeT ckopocTn pabotel PL/pgSQL, 3aTo ob6ecneynBaet
TecHelLWwy nHterpaumio ¢ SQL. ®akTuyeckn, B BbIPaXKEHUAX MOXHO
NCMnonb30BaTh N06ble BO3MOXHOCTU SQL 6€3 orpaHMyeHunin, BKIO4Yas
BbI30B BCTPOEHHbIX M NOMNb30BaTENbCKMUX (DYHKUWIA, BbINOIHEHWE
noa3anpocoB U T. M.

https://postgrespro.ru/docs/postaresal/12/plpgsqgl-expressions




BolunciieHHe BhIpaXKeHu#

JIro6r1e BripaxkeHus B PL/pgSQL BHIIONHSIOTCS C IIOMOIIIBIO 3alIPOCOB K 6a3e maHHBIX. CaMBIY IPOCTOM CIIocob yOenuThCs B
3TOM — COBEPIIUTH OUIUOKY U IIOCMOTPETH Ha COOOIIeHHE:

=> DO $$
BEGIN
RAISE NOTICE '%', 2 + 'a';
END;
$$;

ERROR: invalid input syntax for type integer: "a"

LINE 1: SELECT 2 + 'a‘

QUERY: SELECT 2 + 'a'

CONTEXT: PL/pgSQL function inline code block line 3 at RAISE

Takum ob6pasom, B PL/pgSQL moctynHo poBHO TO, 4TO gocTynHO B SQL. Hanpumep, ecnu B SQL MOKHO HCIIOIB30BaTh
koHCcTpyKuuio CASE, To TouHO Takas ke KOHCTPYKIus OynmeT paborath u B Koze Ha PL/pgSQL (B KauecTBe BEIpazKeHUs; HE
nyTtaiite c onepaTopoM CASE ... END CASE, koToptlil ecTb TonnbKo B PL/pgSQL):

=> DO $$
BEGIN
RAISE NOTICE ‘%', CASE 2+2 WHEN 4 THEN 'Bce B nopspke' END;
END;
$$;

NOTICE: Bce B nopsapgke
DO

B BrIpakeHUsIX MOXKHO HCIIOIb30BaTh U IIOA3AIIPOCHL:

=> DO $$
BEGIN
RAISE NOTICE '%', (
SELECT code
FROM (VALUES (1, 'Paz'), (2, 'Oea')) t(id, code)

WHERE id = 1
);
END;
$$;
NOTICE: Pas3

DO



o)) PROFESSIONAL

Toru Posigres

PL/pgSQL — pgocCTymnHbIM MO0 yMOTUYaHUIO, UHTETPUPOBAHHbIN
¢ SQL, yno6HbIi ¥ MPOCTOM B UCITO/Ib30BAHHUH SI3bIK

Ynpasnenue noanporpamMmamu Ha PL/pgSQL He oinyaeTcs
oT paboThI € TOATIPOrpaMMaMH Ha APYTHX S3bIKaX

DO — komanga SQL /15 BeINOTHEHNS aHOHUMHOTO 6710Ka

[Tepemennbie PL/pgSQL MOryT MCMO/Mb30BaTh /Tt00bIe
tHnbl SQL

S13bIK Mofiep)KuBaeT OObIYHbIE YITPAB/ISIOI[HEe KOHCTPYKIUH,
TaKue Kak YCJIOBHbIE OepaTopbl U LUKJIbI

15



o)) PROFESSIONAL

Mpaktuka L) Posigras

1. W3wmenwute dyHKIMIO0 book_name Tak, urobbI AMHA
BO3Bpall[aeMOro 3HaueHus1 He rpeBbiliaia 45 CUMBOJIOB.
Ecnu Ha3BaHMe KHUTH TIPU 9TOM 00pe3aeTcsi, OHO /I0/PKHO
3aBepIlaThCsl Ha TPOETOUMe.

[TpoBepsbre peanusaiiyio B SQL v B nipusioxkeHuy;
npu HeoOX0JUMOCTH 00aBbTe KHUT C IJTMHHBIMUA Ha3BaHUSIMHU.

2. CnHoBa uamenuTe GyHKIHIO book_name Tak, 4ToObI N30LITOUHO
JUIMHHOE Ha3BaHUe yMeHbIIa/I0Ch Ha Liesioe CI0BO.

[TpoBepbTe peanu3aiuio.
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1. Hanpumep:

NMyTewecTBNUA B HEKOTOpbLIe yAanEHHble CTpaHbl MUpa B YETLIPEX YacTax:
COUYMHeHne Jlemwana ynnumeepa, CHadana xupypra, a 3aTeM KanmTaHa
HECKONbKMUX Kopabneh —

-~ MyTewecTBUs B HEKOTOpPbIE yAanéHHbe CTpaHbl M. ..

BOT HEKOTOPbIE C/lyyan, KOTopble UMEET CMbIC/T POBEPUT:

- I/IVHA Ha3BaHWs MeHblUe 45 CMMBOJ/I0B (He A0/TKHO U3MEHUTHLCS);
- ANIHA Ha3BaHWsA POBHO 45 CMMBO/IOB (HE A0/MKHO M3MEHUTbLCS);

- O/IMHA Ha3BaHUA 46 cMMBOJIOB (OT Ha3BaHUSA AO/MKHbI ObITb OTPE3aHbl
4 cMMBONa, T. K. 06ABATCA eLle TPU TOUKK).

Jlyuuie Bcero HanucaTb M OT1aANTb OTAENbHYI0 YHKLMIO YKOpaunBaHus,
KOTOpY0 3aTeM Mcnosb3oBaTb B book name. 3To nonesHo v no apyrum
COOOpaXXEHNAM:

- Takas OyHKUMS MOXET NPUIroAMTLCA FAe-TO ELLUE;
- Kaxkaas pyHKUMA 6yaeT BbINOSHATbL POBHO OZHY 3aauy.

2. Hanpuwmep:

NMyTewecTBUA B HEKOTOpble yAanéHHble CTpaHbl MMpa B YeThIPpEX YacTaAX:
CouvHeHue Jlemoana FynnuMBepa, cHayana xupypra, a 3aTem KanuTaHa
HECKONbKNUX Kopabneh -

- MNyTewecTBUS B HEKOTOpblE YyAasiEéHHbIE CTpaHbl. . .

Kak noBeAeT cebs Balla peannsauusi, ec/im Ha3BaHne COCTOUT U3 OAHOTo
[JIMHHOTO cnoBa 6e3 Npo6enos?



1. YkopayuBaHHe Ha3BaHUsI KHUTH

HamnwuieM Gosiee yHUBEPCANbHYIO GYHKIHIO, IPUHUMAIOILYIO CTPOKY, MAaKCHMAJIbHYIO ATUHY U CyddUKC, [OOABISIEMBIN IPH YKOPAYUBAHUU. ITO He MOTPeGYeT YCI0KHEHHS

KOJia, ¥ TIO3BOJIUT OBOUTHUCEH 6€3 «Marn4eCKuX KOHCTAHT».

=> CREATE OR REPLACE FUNCTION shorten(
s text,
max_len integer DEFAULT 45,
suffix text DEFAULT '...°*

)
RETURNS text AS $$
DECLARE
suffix_len integer := length(suffix);
BEGIN
RETURN CASE WHEN length(s) > max_len
THEN left(s, max_len - suffix_len) || suffix
ELSE s
END;
END;

$$ IMMUTABLE LANGUAGE plpgsql;
CREATE FUNCTION
ITpoBepumM:

=> SELECT shorten(
'"yTemeCTBMH B HEKOTOpble ynaneHHble CTpaHbl MMpa B 4YeTbipex 4YacTax:

shorten
NyTewecTBUs B HEKOTOpble yAaneHHble CTpaHbl M. . .
(1 row)

=> SELECT shorten(
‘lMyTewecTBUs B HEKOTOPbie YAaneHHbie CTpaHbl MAPa B YeTbIPEX YacTAX:
30

shorten
MyTewecTBus B HekoTopble ypa...
(1 row)

Hicnonb3yeM HaIMCaHHYIO QYHKIIMIO:

=> CREATE OR REPLACE FUNCTION book_name(book_id integer, title text)
RETURNS text
AS $$
SELECT shorten(book_name.title) ||
string_agg(
author_name(a.last_name, a.first_name, a.middle_name), ',
ORDER BY ash.seq_num
)
FROM  authors a
JOIN authorship ash ON a.author_id = ash.author_id
WHERE ash.book_id = book_name.book_id;
$$ STABLE LANGUAGE sql;

CREATE FUNCTION

2. YKopaanaHne Ha3BaHHUsI KHHUT'H 110 CJIOBaAM

=> CREATE OR REPLACE FUNCTION shorten(
s text,
max_len integer DEFAULT 45,
suffix text DEFAULT '...°*

)

RETURNS text

AS $$

DECLARE
suffix_len integer := length(suffix);
short text := suffix;
pos integer;

BEGIN
IF length(s) < max_len THEN
RETURN s;
END IF;
FOR pos in 1 .. least(max_len-suffix_len+1, length(s))
LooP
IF substr(s,pos-1,1) != ' ' AND substr(s,pos,1) = ' ' THEN
short := left(s, pos-1) || suffix;
END IF;
END LOOP;
RETURN short;
END;

$$ IMMUTABLE LANGUAGE plpgsql;
CREATE FUNCTION
IIpoBepum:

=> SELECT shorten(
‘MyTewecTBUsi B HEKOTOPble YAaneHHbie CTpaHbl MAPa B YeTbIPEX YacTsAX:

shorten

nyTemeCTBMﬂ B HEKOTOpble yAasieHHble CTpaHbl. ..
(1 row)

coyuHeHue Jlemioans rynnusepa, CHavana xupypra, a 3aTeM KanuTaHa HeCKOJIbKUX KOpaﬁﬂeﬁ'

counHenne Jlemioans F'ynnueepa, cHavana xupypra, a 3aTeM KanuTaHa HecKonbkux Kopabnen',

counHenne Jlemioans F'ynnueepa, cHavana xupypra, a 3aTeMm KanuTaHa HecKonbkux kopabnei'



=> SELECT shorten(
'MyTewecTBUss B HEKOTOpbie AaneHHble CTpaHbl MUpa B 4YeTbipexX 4YacTsaX: COYUMHeHue Jlemioans Fynnuae a, CHavana Xxupypra, a 3aTeM KanuTaHa HeCKOJIbKUX KO aﬁﬂeﬁ',
y pbie y, p
30

shorten
MyTewecTBus B HekoTopble. ..
(1 row)



o)) PROFESSIONAL

[1pakTuka Pos{gres

1. Hanumwmte PL/pgSQL-dyHKIMI0, KOTOpasi BO3BpallijaeT CTPOKY
3a/IaHHOU JIJIMHBI U3 CJIyYalHbIX CUMBOJIOB.

2. 3ajauva npo Urpy B «HAMEPCTKW».

B ojHOM 13 Tpex HarepCTKOB CIPSITaH BbIMTPHILLL.

Wrpok BeIOMpaeT ovH U3 3TUX Tpex. Beaymuii yorupaet oguH u3
JIBYX OCTaBIIIMXCSI HAaTllepCTKOB (006s13aTe/TbHO MyCTOM) U Zlaet
UTPOKY BO3MO>KHOCTh TIOMEHSITh pellieHe, TO eCTh BbIOpaTh
BTOPOU U3 JIBYX OCTaBIINXCH.

ECTb 1 CMBICT UTPOKY MeHSITb BIOOD WK HET CMbIC/Ia MEHSITh
repBOHaua/IbHbIA BapUAHT?

3apanue: ucrnoab3ys PL/pgSQL, nocuntalite BepOSITHOCTh
BBIMTPBIIIIA U JjIsI HAYaIbHOTO BBIOOPA, U /IJ1T NU3MEHEHHOTO.
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MpeaBapnTe/ibHO MOXHO co3aaTtb oyHKUMIO rnd_integer, KoTopas
BO3BpaLLlaeT cnyyaiHoe Lenoe Yncio B 3aaHHOM AnanasoHe. PyHKUMS
OyaeT nonesHa Ass pewweHnss 0boux 3agaHuin.

Hanpumep: rnd_integer (30, 1000) - 616

1. NloMUMO ANUHBLI CTPOKM Ha BXOA, OYHKLMM MOXHO nofgasaTb CrMCOK
AOonNyCTUMbIX CUMBOJ10B. Mo YMO/1HaH1K, 3TO MOTyT ObITb BCE CUMBO/IbI
anihaBuTa, YMcia n HekoTopble 3HakW. [AnA onpegeneHns criyvyamHblx
CUMBOJIOB M3 CMMCKa MOXHO UCMOoMb30oBaTb PyHKUMIO rnd_integer.
O6baABneHne PyHKUUN MOXET ObITb TakNM:
CREATE FUNCTION rnd_text(

len int,

list_of_chars text DEFAULT
' ABBI AEEX3NAK/IMHONPCTY®XUULILBLILINAAGB A€ EX3NNKAMHONPC TYOX L UL bbb 30

AABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz_0123456789'
) RETURNS text AS

[Mpumep BbI3oBa: rnd_text(10) - '/ixdpbE_00J"'
2. AN peleHnsa MOXHO UCMNo/1b30BaTb aHOHUMHbIN 610K,

CHayvasia Hy)XHO peasin3oBarb OAHY Urpy 1 NOCMOTPETL, Kakol BapnaHT
BbIMrpaJsl: HauyasibHbIN UV N3MEHEHHbIN. N4 3aragblBaHnA U yraabliBaHns
O[HOTO U3 TPEeX HanepcTkoB MOXHO ncnonb3osartb rnd_integer(1,3).

3arem urpy noMecTtuTb B UMK U «CbIrpatb», Hanpumep, 1000 pas,
NnoAcUYNTbIBasA, KaKo BapuaHT CKObKO pa3 nobeann. B koHue yepe3 RAISE
NOTICE BbIBECTU 3HAYEHUS CHETUNKOB W BbISIBUTb NOOEANBLLWIA BapuaHT
(nnwn oTCyTCTBUE TAaKOBOIO).



1. Cny4yaiiHasi CTPOKa 3aJaHHOI0 pa3Mepa

BHauase onpenenuM BCIOMOTATeIbHY0 GYHKIUIO IJIsI IOIyYeHHs CIIy4aiHOro I[eJIoro Yucja B 3aflaHHOM guana3oHe. Takyo GyHKIHIO JIerkKo HanucaTh Ha yuctoM SQL, HO 37mech
npencTaBieH BapuaHT Ha PL/pgSQL:

=> CREATE FUNCTION rnd_integer(min_value integer, max_value integer)
RETURNS integer
AS $$
DECLARE

retval integer;
BEGIN

IF max_value <= min_value THEN

RETURN NULL;
END IF;

retval := floor(
(max_value+l - min_value)*random()
)::integer + min_value;
RETURN retval;
END;
$$ STRICT LANGUAGE plpgsql;

CREATE FUNCTION
TIpoBepsieM paboTy:

=> SELECT rnd_integer(0,1) as "0 - 1",
rnd_integer(1,365) as "1 - 365",
rnd_integer(-30,30) as "-30 - +30"

FROM generate_series(1,10);

®-1]1-365]-30 - +30

_______ e
1 331 | -16
1| 244 | -19
0| 59 | -29
0| 78 | 24
0| 251 | 1
1] 102 | -7
1] 71 | 20
1] 262 | 4
0| 270 | 11
1] 68 | 17

(10 rows)

(DyHKLII/Iﬂ TapaHTUPYyeT paBHOMEPHOe paclipefeeHue cnyqaﬂx—xux 3HAYEeHUH Mo BCeMy Iuana3oHy, BKJIl04Yas rpaHuYHbIe 3HA4YeHUA:

=> SELECT rnd_value, count(*)

FROM (
SELECT rnd_integer(1,5) AS rnd_value
FROM generate_series(1,100000)

) AS t

GROUP BY rnd_value ORDER BY rnd_value;

count

(5 rows)

Temneps MOXKHO MIPUCTYIXTh K QYHKIHNM [UIs IIOJIy4€eHHsI CITy4aiiHON CTPOKH 3alaHHOTo pa3Mepa. ByneM ucrnonb3oBath GyHKIMIO rnd_integer uIst HOJy4eHHs CIIy4aiHOTO CHMBOJIA U3
CITHCKa.

=> CREATE FUNCTION rnd_text(

len int,

list_of_chars text DEFAULT 'ABBIAEEX3UAKIMHONPCTYOXLUULLbbIbIWAA6E neéx3niikIMHONPCTY XL YWLbbIL30AABCDEFGHIIKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz_0123456789"
) RETURNS text

AS $$
DECLARE
len_of_list CONSTANT integer := length(list_of_chars);
i integer;
retval text := '';
BEGIN
FOR i IN 1 .. len
LooP
-- pobaBnsieM K CTpPoOKe CNyyaiHbliii CUMBOJ
retval := retval ||
substr(list_of_chars, rnd_integer(1l,len_of_list),1);
END LOOP;

RETURN retval;
END;
$$ STRICT LANGUAGE plpgsql;

CREATE FUNCTION
ITpoBepsiem:
=> SELECT rnd_text(rnd_integer(1,30)) FROM generate_series(1,10);

rnd_text
N31DEBRY&r TACK
4blyL3L
woEHDabkMbs$Qdsurl
TQ6CcN4cnpD37dDOnHgLSYJIWOE
BGcUTVPIUZw3éky,
ablllgbqWio9nCMMEXVI1ine€0¢YoB UbU
xUemU69E5cpHVrT s ryiofiMps
AHw>
rii3aPublh
MnbCPbbzZurr0exYHU3MABM1HVCC
(10 rows)

2. Arpa B HaepCTKH



[ys1 3arapblBaHUS M yrafblBAaHUS HallepcTKa ucnonb3yeM rnd_integer(1,3).

=> D0 $$
DECLARE
X integer;
choice integer;
new_choice integer;
remove integer;
total_games integer := 1000;
old_choice_win_counter integer :=
new_choice_win_counter integer := 0;
BEGIN
FOR i IN 1 .. total_games
LooP
-- 3arappiBaeM BbIUTPbIHbIA HAaNepcToK
x := rnd_integer(1,3);

)

-- WUrpok penaet BbiGOp
choice := rnd_integer(1,3);

-- Y6upaem opuH HeBepHblii OTBET, Kpome BbiGopa Mrpoka
FORi IN1 .. 3
LOOP
IF i NOT IN (x, choice) THEN
remove := i;
EXIT;
END IF;
END LOOP;

-- HyXHO nu MrpoKy MeHATb CBOW BbiGop?

-- N3meHeHHbli BbiGOpP
FORi IN1 .. 3
LooP
IF i NOT IN (remove, choice) THEN
new_choice := ij;
EXIT;
END IF;
END LOOP;

-- Wnn HavanbHb, UNU HOBbLIM BbLIGOP 06GA3aTenbHO BbLIMrpalT
IF choice = x THEN
old_choice_win_counter := old_choice_win_counter + 1;
ELSIF new_choice = x THEN
new_choice_win_counter := new_choice_win_counter + 1;
END IF;
END LOOP;

RAISE NOTICE 'Bumrpan HayanbHblii BbiGOp: % M3 %',
old_choice_win_counter, total_games;
RAISE NOTICE 'BbMrpan M3MeHeHHbt Bbibop: % U3 %',
new_choice_win_counter, total_games;
END;
$$;

NOTICE: Bowmrpan Ha4anbHbid Beibop: 364 n3 1000
NOTICE: Bomrpan u3MeHeHHbl Beibop: 636 n3 1000
DO

Brauase MbI BEIOHpaeM 1 u3 3, M03TOMy BepOSTHOCTh HadasibHOTO BeIGopa 1/3. Eciu ke BEIGOP U3MEHHUTD, TO U3MEHHUTCS U BEPOSITHOCTh Ha IIPOTHBOINIOJIOKHEIE 2/3.

TakuM 06pa30M, BEPOSITHOCTE BEIMTPATh ITPU CMEHe BEIGOpa BEIIIe. [I09TOMY €CTh CMBICI BEIGOP TOMEHSATE.



