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cTopua PL/pgSQL Pos{gres

[TosiBusica B Bepcuu 6.4 B 1998 rony

YCTaHaB/IMBAETCA 10 YMO/TUdHWIO C BEpCHUH 9.0

e co3ganus

TIPOCTOM SA3BIK /I/1s1 HAIIUCaHWs N0/Ib30BaTe/IbCKUX (DYHKLMM U TPUTTEpPOB
[00aBUTH YTIpaB/ISIOLIE CTPYKTYPHI K s13bIKy SQL

COXPaHUTh BO3MOKHOCTB MCII0/Ib30BaHMUsI JIFOOBIX 110/1b30BaTeIbCKHUX TUTIOB,
(GyHKLMI 1 onlepaTopoB

PonocnosHast: Oracle PL/SQL, Aza

PL/pgSQL — oamH 13 nepBbIX NpouenypHbIX A3blkoB B PostgreSQL.
OH BnepBble noasusica B 1998 rogy B Bepcun 6.4, a ¢ Bepcun 9.0 cTa
yCTaHaB/iMBaTbCA N0 YMOSTHAHUIO MPY co3f4aHnn 6a3bl faHHbIX.

PL/pgSQL gononHset SQL, npeaoctaBnss Takne BO3MOXHOCTH
npoueaypHbIX A3bIKOB, KaK NCMN0/Ib30BaHNE NepeMeHHbIX N KypCOpOB,
YC/NOBHbIE onepaTtopsbl, U1K/bl, 06paboTka OWnOOoK N T. 4.

PL/pgSQL npoekTnpoBasica Ha ocHoBe A3blka Oracle PL/SQL, a Tor,

B CBOO o4epenpb, 6bl1 Co3[aH Ha OCHOBE MOAMHOXeCTBa A3blka Aga.

JTa BETBb NPOUCXOAUT OT TakuX A3bIKOB, Kak Anron u lNackasb.
BO/MbLUIMHCTBO COBPEMEHHbIX A3bIKOB NPOrpaMMnpoBaHnA NpuHagaexar
apyroii BeTBn — BeTBM Cu-Nofo6HbIX A3bIKOB, No3aToMy PL/pgSQL MoxeT
nokasaTbCA HENPMBbIYHbLIM, U3ObITOYHO MHOTOC/IOBHbLIM (XapakTepHoe
oT/IN4Yne — 1cnonb3oBaHue knyeBbix cioB BEGIN n END BmecTo
dourypHbIx CKO60K). Bnpoyem, 3TOT CUHTAKCUC OT/IMYHO COYETAETCH

C CMHTakcucom SQL.

https://postgrespro.ru/docs/postaresql/16/plpgsal-overview
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CTpyKTypa 6/10Ka Posigres

MeTka 0/10Ka

OObsBIeHUS IrepeMeHHbIX

obnacTh gericTBUsS — OJIOK

obacTh BUIWMOCTU MOXXET MMePEKPLIBATHCS B/IOKEHHBIMU 6J'IOKaMI/I,
HO MOXHO UCII0/Ib30BdATh METKY 0J10Ka

nrobwie Trrel SQL, ccbUTKK Ha THITBI 006eKTOB (%TYPE)

Orneparopel

YIPaBJISIOLIE KOHCTPYKLMH
oreparopsl SQL, Kpome Cy>keOHBIX

OO6paboTKa NCK/TIOUNTENbHBIX CUTYaI||i

Onepatopsbl A3blka PL/pgSQL 06beanHATCA B 6/10kK. B cTpykType 610ka
MOXHO BblAENNTb:

* Heob6s3aTebHY0 METKY, KOTOPYI MOXHO MUCMNO/b30BaTh A/151 YCTPaHEHUS
HEOAHO3HAYHOCTV B UMEHOBAHUMN.

* Heo6sA3aTenbHy0 CEKLMIO, NPeAHa3HavYeHHYo AN 06bsi8/1IeHUs
NOKa/IbHbIX NMEPEMEHHbIX M KYpCOpPOB. B KayecTBe Tnna MOXHO yKa3aTb
n6oin TN, onpeaeneHHbii B SQL. MoXHO Takke cocnarbCs Ha TUM
cTtonbua Tabnmubl C NOMOLLBLI0 KOHCTPYKUMU % TYPE.

* OCHOBHYI0 CEKLMIO UCMNOJTHEHNS, B KOTOPOW pacnosiaratoTcsa ornepamopebi.
* HeobA3aTeNnbHy0 Cekumo 06pabomku UCK/IHUMe/lbHbIX cumyayud.

B kauecTBe oneparopoB MOXHO MCMNO/b30BaTh kak komaHabl PL/pgSQL,
Tak 1 60/1bLIMHCTBO KOMaHg, SQL, To eCcTb 3TUX ABa A3blka MHTErpPUpPOoBaHb!
npakTMyeckn 6ecLloBHO. Hemb3s NCnob30BaTh CryXXebHble komaHabl SQL,
Takne, kak VACUUM. A KkomaHAbl yripasneHus TpaH3akumamm (Hanpumep,
COMMIT, ROLLBACK) gonyckatoTcs ToNbKO B npoueaypax.

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

https://postgrespro.ru/docs/postgresgl/16/plpgsqgl-structure

https://postgrespro.ru/docs/postgresql/16/plpgsqgl-declarations#PLPGSQL-D

ECLARATION-TYPE
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AHOHUMHbIE O/10KU Posigres

Pa3oBoe BbINoOHEHUE NPOLeAYPHOTO KOJia

6e3 co3aaHusl XpPaHUMOM MO/TIPOTPaMMBbI
6e3 BO3MO)KHOCTH T1epe/iaTh NapaMeTphbl
6e3 BO3MO)KHOCTH BePHYTb 3HaueHHe

Omneparop DO sa3bika SQL

[ns ncnonb3oBaHna PL/pgSQL He 06sA3aTeNlbHO co3aaBaTtb

nognporpammel. Kog Ha PL/pgSQL MOXHO 0(popMnUTb 1 BbIMOHUTL Kak
aHOHMMHBIN 610K, Npu nomowm SQL-komaHaps! DO.

3Ty KOMaHAy MOXHO UCMNO/b30BaTh C Pa3HbIMU CEPBEPHLIMU A3bIKamMu,
HO ec/in A3blK He yKasaTb IBHO, TO 6yaeT ucnonb3osarbcs PL/pgSQL.

Kog aHOHMMHOro 6/10Kka He coxpaHseTcsl Ha cepBepe. Takxe HeT
BO3MOXHOCTW Nepefarb B aHOHMMHbIA 6/10K NapameTpbl U BEPHYTb

N3 Hero 3HavyeHme. XoTd KOCBEHHO 3TO MOXHO caenartb, Hanpumep, yepes
Tabnnybl.

https://postgrespro.ru/docs/postgresql/16/sql-do




AHOHHMHEIE 0JIOKH

O6mas cTpykrypa 6;oka PL/pgSQL:

<<mMeTKa>>
DECLARE

-- obbaABneHus nepemMeHHbIX
BEGIN

-- onepaTopbl
EXCEPTION

-- obpaboTka owmbok
END meTKa;

e Bce cexuuu, KpoMe CEKIIUU OIIepaTOPOB, IBIISIOTCSI HeoO0s13aTeIbHBIMU.

MunumanbabE 610K PL/pgSQL-koma:

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

BapwuanT nporpaMmsel Hello, World!

=> DO $$
DECLARE
-- 3TO OAHOCTPOYHbIN KOMMEHTapUM.
/* A 3TO — MHOTOCTPOYHbIN.
Mocne kaxpmoro o6bABNEHUSs CTaBUTCA 3HaK ';'
3TOT Xe 3HaK CTaAaBUTCA 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!

IlepeMeHHbEIE MOTYT UMETh MOTUGUKATOPHL:

e CONSTANT — 3HaueHUE IePEMEHHOMN He JOJIXKHO U3MEHSATHCS II0C/Ie MHUIMAaTu3alluy;
e NOT NULL — He gonyckaeTcs HeoIlpe[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 IIePeKPEIBAEeT 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

3aroJioBoK MnoArnporpaMmel He 3aBUCHUT OT A3bIKd

HMsl, BXOAHBIE U BbIXOJAHBIE TTapAMETPhI
A (I)YHKL[I/Iﬁ BO3BpdllldeMO€ 3Hd4Y€HHE, KaTeropust UsSMeHUYUBOCTHU

Ykazanve LANGUAGE plpgsql

Bo3Bpat 3HaueHuu

ortepatrop RETURN
rpucBoeHue 3HaueHui BeixogHbIM (INOUT, OUT) napameTrpam

MbI y>Ke MO3HAaKOMU/INCb C XPaHUMbIMU (PYHKUMAMN 1 npoLeaypamMm

Ha npumepe A3bika SQL. BOIbLLUMHCTBO pacCMOTPEHHbIX BONPOCOB,
CBA3aHHbIX C CO34aHNEM U yrnpaB/ieHnem nognporpammamu, OTHOCUTCSA
n K nognporpammam Ha PL/pgSQL:

co3faHune, U3MeHeHue, ygasieHne nognporpamMm;
pacnofioXeHne B CUCTEMHOM KaTasore (pg_proc);

napamMeTpbl;

BO3BpaLlaemoe 3Ha4yeHne 1 KaTteropum n3MeH4YMBoCTH (A1 OYHKLNIA);
neperpyska 1 nosimmoptn3m;

nT. A.

Ecnn B SQL nognporpammMa Bo3Bpatlasna 3HadeHue, BblgaHHoe nociegHum
SQL-oneparopom, To B nognporpammax Ha PL/pgSQL Tpebyetca nnéo
npuceavBaTtb Bo3Bpallaemble 3HadyeHnsa popmasibHeiM INOUT- 1 OUT-
napameTpam, nmbo (ans QyHKLUNA) NCnonb3oBaTh cneluasnbHbIi onepaTtop
RETURN.



IMognporpaMmmsl PL/pgSQL

IIpuMmep ¢yHKIIUY, BO3Bpalllaollei 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 3HaYeHue 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-napamerpoM. Takoi mapaMeTp UCIONIL3yeTCs U OJIS IPUHATUS BXOOHOTO 3HAYEHUS, U I
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 onepaTopsbl Posgres

IF

CTaH/APTHBIA YCIOBHBIN OMepaTop

CASE

noxox Ha CASE sa3bika SQL, HO He BO3BpalllaeT 3HaUeHUe

BHumaHue: Tpex3Ha4YHadA JIOTHMKd

yCJIOBHe JO/DKHO ObITh CTUHHO; false 1 NULL He moaxomsT

PL/pgSQL npepnaraet gea ycnoBHbIx oneparopa: IF n CASE.

MepBblii — COBEPLUEHHO CTaHAaPTHbI oneparTop, UMELLIMIACSA BO BCEX
A13blKax.

BTopoii noxox Ha KoHCTpykunio CASE B A3bike SQL, HO 3TO UMEHHO
oneparop, OH He BO3BpaLlaeT 3HavyeHre. ITO HEKNin aHaNor oneparopa
switch B C nnn Java.

BaxHO Bcerga NnoOMHUTbL O TOM, YTO NlOrMyeckue BbipaxkeHnsa B SQL

(1, cnepoBartesibHO, B PL/pgSQL) MOryT npuHMMmaTb mpu 3Ha4eHus:
true, false n NULL. Ycnosue cpabartbiBaeT, TO/IbKO KOraa OHO UCTUHHO,
N He cpabartbiBaeT, Korga JI0KHO U/1U He ornpedesieHo. ITO OANHAKOBO
BepHO 1 ana ycnosuit WHERE B SQL, 1 Ansa ycnoBHbIX onepaTopos
PL/pgSQL.

https://postgrespro.ru/docs/postgresql/16/plpgsdal-control-structures#PLPGS
OL-CONDITIONALS




YcnoBHBIE ontepaTopbI

O6wmwui Bup omepartopa IF:

IF ycnoBue THEN

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

e Cekuus ELSIF M0oXKeT IOBTOPSATHCA HECKOJIBKO Pa3, a MOXKET OTCYTCTBOBATb.
e Ceknusa ELSE MoxKeT OTCyTCTBOBATE.

e BLINOJIHAIOTCS OIIEPATOPH], COOTBETCTBYIOIINE IEPBOMY UCTUHHOMY YCJIOBUIO.

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

IIpumep GyHKIMM, UCIOIL3YIOUIEH YCIIOBHEINA OIIEpaTop At GopMaTUPOBaHus HoMepa TenedoHa. OYHKINS BO3BpAIlaeT
3HAYEHUE COCTABHOI'O THUIA:

=> 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
-- onepaTopsbl
ELSE
-- onepaTopsbl
END CASE;

Cekiust WHEN Mo2KeT TOBTOPSITHCS HECKOJIBKO Pas.

Cekiust ELSE M0oXkKeT OTCYyTCTBOBATb.

BEINIOJIHAIOTCS OIePaTOPE], COOTBETCTBYIOIINE IEPBOMY HCTUHHOMY YCIIOBHIO.

Ecnu HE OOHO U3 YCJIOBUY He HCTHUHHO, BHIIONHAIOTCA onepaTtopel ELSE (orcyTtcTBue 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 'S — 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;

Cek1ust WHEN Mo2KeT TOBTOPSITHCS HECKOJIBKO Pas.

Ceknus ELSE MoxKeT OTCyTCTBOBaThb.

BHINIOTIHAIOTCS OIEPaTOPE], COOTBETCTBYIOIIME TIEPBOMY HCTHHHOMY YCIIOBUIO «BhHIpak€HHUe = 3HaUEHHe».
Ecnu HE OOHO U3 YCJIOBUY He HCTHUHHO, BHIIONHAIOTCA onepaTtopel ELSE (oTcyTrcTBue ELSE B TakoM ciiydae —
omuoOKa).

IIpu OOHOTHUIIHEIX yCIIOBHsIX 3Ta popma CASE MoKeT 0Ka3aThbCsi KOMIAKTHEH:

=> 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 o auanasoHy uucer
Lukn WHILE c nipenycioBueMm

beCcKoHeUHbIN LUK

HI/IKJ'I MOXXeT UMETb METKY, KdK 6/10K

YnpasiieHuve

BBIXO/, U3 1UK/a (EXIT)
repexo/, Ha HOBY10 uTepauyto (CONTINUE)

11

[1ns1 NOBTOPHOrO BbINOJ/IHEHUSA Habopa onepartopoB PL/pgSQL npeanaraet
HEeCKO/IbKO BU/0B LMK/10B:

* uukn FOR no gmnanasoHy uesbIxX Yynicen;
* umkn WHILE c npegycnosunewm;
* ©ECKOHEYHbIN LUKII.

Livkn npeacTasnsieT co60i pa3HOBUAHOCTL 6/10Ka 1 MOXET UMETb
COOGCTBEHHYIO METKY.

BbINO/IHEHMEM LMK/IA MOXHO AONOMHUTENBHO YNPaBASATb, UHALMNPYS
nepexo/, Ha HOBYH UTepauuio AN BbIXoA U3 LKA,

https://postgrespro.ru/docs/postgresal/16/plpgsal-control-structures#PLPGS
QL-CONTROL-STRUCTURES-LOOPS

Linkn FOR MoxeT paboTaTb He TOMbLKO Mo Auana3oHy Yncesi, HO 1 no
pe3ynkTaTtam BbINO/IHEHUSA 3anpoca 1 No MaccuBam. ITU BapuaHTbl LyKna
FOR 6yayT pacCcMOTpPeHbI B cneayowmx Temax.



ITuKIBI

B PL/pgSQL Bce IIUKIIEI UCIIONIB3YIOT OO0 KOHCTPYKIIUIO:

LOOP
-- onepaTtopsl
END LOOP;

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

ITukn no guana3zony FOR nmoBTopseTcs, I0Ka CYeTYUK LKKJIIa IpoberaeT 3HaYeHUs OT HUXKHEH I'DaHUIIE 00 BepxHen. C
KaXk[IOM HTepanueil cCyeTYUK yBelnduBaeTcs Ha 1 (HO MHKpeMeHT MOXKHO U3MEHUTH B HeoOs3aTeNlbHOU ppase BY).

FOR umsa IN Hu3 .. Bepx BY uHkpemeHT
LOOP

-- onepaTopbl
END LOOP;

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

IIpu ykazanuu REVERSE 3HaueHHe CueTYHKa Ha KaXX[0W HTepalliyd YMEeHBIIAeTCsI, 8 HUKHIOI 1 BEPXHIOI IPaHUITH [UKIIa
HYXKHO IIOMEHSITh MeCTaMu:

FOR umsa IN REVERSE Bepx .. HuU3 BY uHKpemeHT
LOOP

-- onepaTopbl
END LOOP;

ITpuMep ucnonb3oBaHus ukiaa FOR — GyHKIUS, "NepeBopadnBaiomas” 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

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

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

WHILE ycnosue
LOOP

-- onepaTopbl
END LOOP;

Ta ke QyHKUIM, obpamamias CTPOKY, C UCIonb3oBaHueM nukina 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

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

EXIT meTtka WHEN ycnoBmue;

e MeTKa HE00sI3aTeIbHa; €CNIM He yKa3aHa, OyoeT mpepBaH CaMbIN BIIOKEHHEIN IIUKII.
e @®pas3a WHEN Takke HeoOs3aTelbHa; IPKU OTCYTCTBUY IIUKII IPEePhIBAeTCs 6€3yCII0BHO.

ITpuMep ucnons3oBaHus 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 dyHKuuu. IToaToMy K
rmapaMeTpaM MOXKHO 00paIlaThCs KaK «uMs_(QYHKIUH.IIapaMeTp».

Y6enumcsi, 4To Bce QYHKIMYU pabGoOTAIOT IPABUILHO:

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

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

3ameuanue. B PostgreSQL ecTh BcTpoeHHas GYHKIIUS reverse.

Wuorpa 6eiBaet noneseHd oneparop CONTINUE, raynHaromui HOBYIO UTePaLUIoO ITUKIIa:

=> 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
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BbluncieHne BblpaXkeHnm Posjgres

JIro60e BbIpa>keHHe BHIUMCIIIETCS B KOHTeKCTe SQL

BbIpa’KeHHe aBTOMaTHueCKH rpeobpa3yeTcs B 3arpoc
3ampocC MOATOTaB/IMBAETCS
nepemeHHble PL/pgSQL mofCTaBsIOTCS KakK MapaMeTphl

OcobeHHOCTH

MOXXHO HMCMO/Tb30BaTh BCe BOSMOXXHOCTH SQL, BK/IFOUasi Mo 3anpoCkl

HEBBICOKasi CKOPOCTb BBITIOJTHEHMS,
XOTs1 pa300paHHbIH 3arpoc (M, BO3MOXKHO, TUIaH 3aIipoca) KeIupyrTCs

HEOAHO3HAYHOCTH IIpU pd3pelieHrr NMeH TPE6YIOT BHUMAHUA
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BblpaxeHus, BcTpeyvarowmecs B PL/pgSQL-koge, BbIYUCAATCA C NOMOLLbH
SQL-3anpocos K 6a3e gaHHbIX. IHTeprnpeTaTop cam CTPOUT HYXXHbI
3anpoc, hopmupys onepatop smga SELECT <expr> n 3ameHss
nepemMeHHble PL/pgSQL Ha napameTpsbl, 3aTeM NoArotTaBMBaeT ero

(Npn 3aTOM pa3obpaHHbIil 3anNPoC KELLMPYETCS, Kak 3TO 0ObIYHO U
MPONCXOANT C NOArOTOB/IEHHLIMW OnepaTopamMu), Nocsie Yero niaaHnpyer

N BbIMOJIHAET.

C 0HOI CTOPOHBI, TaKO NoAXo4 He CNOCOBCTBYET CKOPOCTM PaboThbl
PL/pgSQL, 3aT0o ob6ecneumBaeT TeCHeNLLY UHTerpaumnto ¢ SQL.
daKkTU4eckn, B BbIpaXKEHUAX MOXHO MCMNOMb30BaTh /1H00ble BO3MOXHOCTM
SQL 6e3 orpaHn4eHuniA, BK/Io4asa BbI30B BCTPOEHHbIX U N0/1b30BaTE/IbCKNX
doyHKUMIA, BbINOSTHEHME NMOA3aNPOCOB U T. M.

HauynHasa c Bepcun PostgreSQL 14 onTMMU3MPOBaHO BbINOSIHEHUE NPOCTbIX
BblpaXXeHuil (Kak MUHUMYM He cofepXallmx obpaleHuin Kk Tabnmuam) —
Takue BblpaxXeHnss 0bpabaTbiBatOTCA CUHTAKCMYECKMM aHa/In3aTopoMm
cepBepa Hanpsmyo, 6e3 obpalleHnii K NIaHNPOBLLNKY.

https://postgrespro.ru/docs/postgresql/16/plpgsqgl-expressions




BolunciieHHe BhIpaXkKeHuH

Bripaxkenus B PL/pgSQL BrmmonHsoTes: SQL-gBuxkKoM. TakuMm o6pa3oM, B PL/pgSQL mocTymHO POBHO TO, YTO HOCTYIIHO B
SQL. Hanpumep, ecnu B SQL MOXKHO UCIOJIB30BaTh KOHCTPYKLHI0 CASE, To TOYHO Takas ke KOHCTpyKuus OyneT paboTath
u B Koge Ha PL/pgSQL (B KauecTBe BEIpakeHus; He nyTalTe ¢ onepatopoM CASE ... END CASE, KOTOpEIH €CTh TOJIBKO B
PL/pgSQL):

=> DO $%
BEGIN

RAISE NOTICE '%', CASE 2+2 WHEN 4 THEN 'Bce B nopsgpke' END;
END

$$;

NOTICE: Bce B nopsapke
DO

B BBIPA2KEHHUAX MO2KHO UCIIOJIb30BATh U IIOO3AIIPOCHI:

=> DO $$
BEGIN
RAISE NOTICE '%', (
SELECT code
FROM (VALUES (1, 'Pa3'), (2, 'Oea')) t(id, code)

WHERE id = 1
)i
END
$%$;
NOTICE: Pa3
DO

Eme npumep ¢ BeuuciaeHueM BeipaxkeHus B PL/pgSQL — ckonpko QyHKINH «0OpaleHuss» CTPOK y HaC B pe3yyIbTaTe
TOJIy4YHJIOCH?

=> DO $$

DECLARE
s integer;

BEGIN
s := count(*) FROM pg_proc WHERE proname LIKE 'reverse%’;
RAISE NOTICE 'Bcero ¢yHKuum “"reverse" : %', s;

END

$$;

NOTICE: Bcero ¢yHkuui "reverse" : 4
DO
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Toru Posigres

PL/pgSQL — pgocTymnHbIM MO0 yMOTYaHUIO, UHTETPUPOBAHHbIN
¢ SQL, yno0HbIi ¥ POCTOM B UCITO/Ib30BAHHUH SI3bIK

Ynpasnenue nioanporpamMmMmamu Ha PL/pgSQL He oinyaeTcs
OT paboTHI C MOATIPOrpaMMaMH Ha APYTHX S3bIKaX

DO — komanga SQL a1 BINOIHEHNS aHOHUMHOTO 6710Ka

[TepemenHbie PL/pgSQL MoryT ucno/b30BaTh JitoOble
THnbl SQL

SI3bIK Mo iepKuBaeT OObIYHbIE YITPAB/ISION[HEe KOHCTPYKIUH,
TaKue Kak YCJO0BHbIE OMepaTopbl U L[UKJIbI
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Mpaktuka L) Posigras

1. W3menuTte dpyHkimto book_name Tak, uTo0bI A/TMHA
BO3BpalllaeMOro 3HaueHUs1 He TpeBbiliaia 45 CUMBOJIOB.
Ecnm Ha3BaHMe KHUTH TIPU 3TOM 00pe3aeTcsi, OHO [IOJKHO
3aBepIIaThCsl Ha TPOETOUKe.

[TpoBepsbre peanusaiyio B SQL v B nipuioxkeHuy;
npu Heo6XoAUMOCTH 00aBbTe KHUT C IJTHHHBIMU Ha3BaHUSIMHU.

2. CHoBa usmenurte yHKUMto book_name Tak, 4To6b1 U30BITOYHO
IJIMHHOe Ha3BaHUe 0Ope3arnoch 110 rpaHMLie 11e/Ioro CI0Ba
(YkopaumBaHue 110 CJI0BaM).

[IpoBepkTe peanusaruio.
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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 —

-~ NyTewecTBUA B HEKOTOpPble yaasiéHHble CTpaHbl M. ..
Bot HEKOTOpPbLIE CNydan, KOTOPblE UMEET CMbLIC/T MPOBEPUTD.

* [/IMHa Ha3BaHuA MeHblue 45 CMMBONOB (HEe AO/MKHO U3MEHUTLCS);

* [/IMHa Ha3BaHUsA POBHO 45 CMMBOOB (HE AO/HKHO M3MEHUTBLCS);

* [/IMHa Ha3BaHuA 46 cMMBOJIOB (OT Ha3BaHUA LO/MKHbI ObITb OTPE3aHb!
4 cMMBONa, T. K. 06ABATCA eLle TPU TOUKN).

Jlyyule Bcero Hanucatb U OTNaANTb OTAEMbHYIO (DYHKLMIO YKOpaunBaHus,
KOTOpPYIO 3aTeM MCNo/1b30BaTb B book _name. 3To nonesHo v no Apyrum
COoOb6paxeHnsaMm:

* Takas OyHKLMA MOXET NPUroAnTLCA rAe-TO eLUe;

*  Kaxgas yHKUMA OyaeT BbINOMHATL POBHO OOHY 3aaqy.

2. Hanpuwmep:

MyTewecTBUSS B HEKOTOpPble yAasEHHble CTpaHbl MMpa B YeThIPEX YacTax:
coumHeHune flemwans Fynnueepa, cHayana xupypra, a 3aTeM KanuTaHa
HECKONbKNX Kopabnei -

- MyTewecTBMUs B HEKOTOpPble YAa/iEHHbIE CTpaHbl. . .

Kak noBefet cebs Balla peanusayms, ecnm Ha3BaHWe COCTOUT U3 O4HOro
OJIMHHOrO cfioBa 6e3 npobenos?



1. YkopayuBaHHe Ha3BaHUsI KHUTH

Hanummem GoJlee yHHBEpPCaIbHYIO GYHKIHNIO, IPUHIMAIOLIYIO CTPOKY, MaKCUMAJIbHYIO IJIMHY U cyddHKC, 06aBIseMEli IPY yKOPauYHBaHUH. DTO HE IIOTpebyeT YCII0KHEeHUs
KOJia, ¥ TIO3BOJIUT OBOUTHUCEH 6€3 «Marn4eCKuX KOHCTAHT».

=> CREATE 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(
l|'|yTeI.I.IeCTBVI§| B HEKOTOpble ynaneHHble CTpaHbl MMpa B 4YeTbipexX 4YacTAaX: COYUHeHue JNlemioans rynnusepa, CHavana xupypra, a 3aTeM KanuTaHa HeCKOJIbKUX KOpaﬁﬂeﬁ'

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

=> SELECT shorten(
‘lMyTewecTBUsi B HEKOTOpble YAaneHHbie CTpaHbl MAPa B YeThIpeX YacTsAX: CO4nHeHue Jlemiosns lynnuBepa, cCHavana Xupypra, a 3aTeM KanuTaHa HecKosbkux kopabneit',
30

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

Hicnonb3yeM HaIMCaHHYIO QYHKIIMIO:

=> CREATE OR REPLACE FUNCTION book_name(book_id integer, title text)
RETURNS text
STABLE LANGUAGE sql
BEGIN ATOMIC
SELECT shorten(book_name.title) ||
CASE WHEN (right(shorten(book_name.title), 3) != '...') THEN '. '::text ELSE ' ' END |
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;
END;

CREATE FUNCTION

2. YKopauuBaHHe Ha3BaHHsI KHUT'H C IEPEHOCOM IO C/IoBaM

=> 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;
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
TIpoBepum:

=> SELECT shorten(
‘MyTewecTBUsi B HEKOTOPbie YAaneHHbie CTpaHbl MAPa B YeTbIpeX YacTsAX: CounHeHnue Jlemwsns lynnuBepa, cCHayana xupypra, a 3aTeM KanuTaHa Heckosibkux Kopabneii'

shorten

nyTeLI.IeCTBVIﬂ B HEKOTOpble yAasieHHble CTpaHbl. ..
(1 row)



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

shorten
MyTewecTBus B HekoTopble. ..
(1 row)
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[1pakTuka+ Pos{gres

1. Hanummrte PL/pgSQL-dyHKIMIO, KOTOpasi BO3BpalllaeT CTPOKY
3a/IaHHOM JIJIMHBI U3 CJIyYalHbIX CUMBOJIOB.

2. 3ajauva npo Urpy B «HAMEPCTKW».

B ojHOM 13 Tpex HarepCTKOB CIIPSITaH BbIMTPHILLL

Wrpok BeIOMpaeT oivH U3 3TUX Tpex. Beaymmii yorupaet oguH
13 /IBYX OCTaBIIIMXCs HallepCTKOB (006s13aTelbHO MyCTOM) U flaeT
UTPOKY BO3MO>KHOCTh TIOMEHSITh pellieHune, TO eCTb BbIOpaTh
BTOPOU 13 JIBYX OCTaBIINXCH.

ECTb 1 CMBIC/T UTPOKY MEHSITb BEIOOD WM HET CMbIC/Ia MEHSITh
repBOHayva/IbHbIA BapUAHT?

3apanue: yucnons3ys PL/pgSQL, nocunTtaiiTe BepOSITHOCTb
BBIMTPBIIIIA U 1] HAYa/IbHOTO BBIOOPA, 1 /1T NU3MEeHEHHOTO.
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MpeaBapnTe/IbHO MOXHO co3aaTb oyHKUMIO rnd_integer, koTopas
BO3BpaLLlaeT cayyanHoe Lenoe Yncio B 3a4aHHOM guanasoHe. ®PyHKUMS
OyaeT nonesHa ansa peweHns 0bounx 3agaHuin.

Hanpumep: rnd_integer (30, 1000) - 616

1. NoMUMO ANUHBbI CTPOKM Ha BXO4, OYHKLMM MOXHO nofasartb CrmCcoK
AOonyCTUMbIX CUMBOJ10B. Mo YMO/I4aH1K, 3TO MOTyT ObITb BCE CUMBO/IbI
asichaBunTa, YMcnia N HeKoTopble 3HaKWU. A onpeneneHns cryvyamHblx
CMMBOJIOB U3 CMMCKa MOXHO MUCMoMb3oBaTb PyHKUMIO rnd_integer.
O6bsaBneHne PyHKUNUN 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. Ansa peleHnsa MOXHO MCMNo/b30BaTb aHOHUMHbIN 610K,

CHayvana Hy)>XHO peanim3oBarb O4HY Urpy 1 NOCMOTPEThL, Kakoi BapnaHT
BbIMrpasl; Ha4yaslbHbI UM N3MEHEHHbIN. [N 3arajblBaHnA 1 yraabiBaHus
O[HOTO U3 TPEX HanepcTKoB MOXHO 1cnonb3osartb rnd_integer(1,3).

3aTtem urpy noMecTtuTb B UMK/ U «CbIrpartb», Hanpumep, 1000 pas,
noAcunTbIBasi, KAKo BapuaHT CKOMIbKO pa3 nobeann. B koHue yepe3 RAISE
NOTICE BbIBECTU 3HAYEHUS CHETUMKOB U BbISIBUTb NOGEAMBLUWIA BapUaHT
(Mnn oTCyTCTBUE TAaKOBOIO).



1. Cny4yaiiHasi CTPOKa 3aJaHHOI0 pa3Mepa

=> CREATE DATABASE plpgsql_introduction;

CREATE DATABASE

=> \c plpgsql_introduction

You are now connected to database "plpgsql_introduction" as user "student".

BHauase onpefenuM BCIIOMOTaTeNIbHYI0 GYHKIHUIO 7S IOJTydeHHs CIy4aiHOTo LeIoro YKcia B 3afjaHHoOM Auana3oHe. Takyio GyHKIHIO JIETKO HalucaTh Ha YuCTOoM SQL, HO 37ech
nperncTasieH 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
IIpoBepsieM paGoTy:

=> 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
0| 344 | 30
0| 63 | 19
1 227 | 26
0| 45 | -12
0| 181 | -24
1 310 | 15
0| 305 | -10
1| 109 | -9
1] 124 | -9
0| 225 | 30

(10 rows)

(DyHKLII/Ii[ rapaHTUpPyeT paBHOMEPHOe paclipefejlieHue cnyqaﬂnmx 3HAYEHUH M0 BCeMy Iuana3oHy, BKJII04Yasi TPaHUYHbBIe 3HAYEeHUA:

=> SELECT rnd_value, count(*)

FROM (
SELECT rnd_integer(1,5) AS rnd_value
FROM generate_series(1,100_000)

)

GROUP BY rnd_value ORDER BY rnd_value;

rnd_value

(5 rows)

Temneps MOXKHO MIPUCTYIUTh K HANKMCAHUIO0 QYHKIUM IS IIOJIy4YeHHs CIIy4aiiHON CTPOKHU 3alaHHOro pa3Mepa. ByneM ucnonb3oBath GyHKIMIO rnd_integer [Is MONy4eHUs CIIy4aiHOr o
CHMBOJIa U3 CIIUCKA.

=> CREATE FUNCTION rnd_text(
len int,
list_of_chars text DEFAULT 'ABBIAEEX3UAKIMHONPCTYOXUULLbbIbINAa6E neéx3mik pCTYydXuYWbLIL310ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz_0123456789"'
) RETURNS text
AS $$
DECLARE
len_of_list CONSTANT integer := length(list_of_chars);
i integer;
retval text := '';
BEGIN
FOR 1 IN 1 .. len
LooP
-- pobaBnsiem K CTpPoKe chy4aiiHblii cUMBON
retval := retval ||
substr(list_of_chars, rnd_integer(1,len_of_list),1);

END LOOP;
RETURN retval;
END
$$ STRICT LANGUAGE plpgsql;

CREATE FUNCTION
IIpoBepsieM:

=> SELECT rnd_text(rnd_integer(1,30)) FROM generate_series(1,10);



rnd_text
n5xRnB
S4PawyhBAslebD300nHCVAsI
t
b3hYpMYnoPIODECXE
Obecy
1

31dIUKr3BSLC8scgoH

2VMvN4wbnA

YOWAYNUXO fadmWTyELwAwiw

5KCAEUBH6cliwVL2uFoaSMWaMs3
(10 rows)

2. Arpa B HaepCTKH

JIns 3arapbIBaHUs ¥ yrafblBaHUs HallepCTKa ucnonsdyeM rnd_integer(1,3).

=> DO $$
DECLARE

x integer;

choice integer;

new_choice integer;

remove integer;

total_games integer := 1000;

old_choice_win_counter integer := 0;

new_choice_win_counter integer := 0;
BEGIN

FOR i IN 1 .. total_games

LOOP

-- 3arafibiBaeM BbIMIPbIlHbIA HANepcToK
x := rnd_integer(1,3);

-- Wrpok penaet BbiGop
choice := rnd_integer(1,3);

-- Ybupaem ofuH HeBepHbIi OTBET, Kpome Bbibopa Mrpoka
FORi IN1 .. 3

LooP
IF i NOT IN (x, choice) THEN
remove := ij;
EXIT;
END IF;
END LOOP;

-- HyXHO nu WrpoKy MeHATb CBOW BbiGoOp?
-- Yto nyywe: octaBuTb choice unu 3ameHUTbL ero Ha ocTaBwmuicsa?

-~ W3meHeHHbli BbiGOP
FORi IN1..3

LooP
IF i NOT IN (remove, choice) THEN
new_choice := i;
EXIT;
END IF;
END LOOP;

-- Wnu HavanbHbi, WM HOBbI BbIGOP 06A3aTenbHO BbLIMrpawT
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 'Bemrpan HauyanbHbii BbiGOop: % u3 %',
old_choice_win_counter, total_games;
RAISE NOTICE 'BbiMrpan M3MeHeHHbit BbibOp: % U3 %',
new_choice_win_counter, total_games;
END
$$;

NOTICE: Bobmrpan HadanbHbid BeiGop: 366 u3 1000
NOTICE: Bbmrpan u3MeHeHHblid Bbibop: 634 n3 1000
DO

Buauane Mbl BeIOMpaeM 1 u3 3, M03TOMy BepOsSTHOCTh HadasibHOro BeiGopa 1/3. Eciu ke BRIOOP M3MEHHUTDb, TO U3MEHUTCS U BEPOSITHOCTb Ha IIPOTHBOINOJIOXKHbIE 2/3.
TakuM 06pa30M, BEPOSITHOCT BEIUTPATh IIPU CMeHe BEIGOpa BhIlIe. [I09TOMY €CTh CMBICII BEIGOP IIOMEHSITE.

=> \c postgres

You are now connected to database "postgres" as user "student"

=> DROP DATABASE plpgsql_introduction;

DROP DATABASE



