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KomaHgbl 6e3 pesynsraTta Pos{gres

Komanaer SQL BcTpauBatotcs B Koz, PL/pgSQL

Kak 1 B BbIPDa’KEHHUSIX:
3ampocC MOATOTaB/IUBAETCS,
nepemeHHble PL/pgSQL mofCTaBsitOTCS KakK MapaMeTphl

SELECT — PERFORM

yA0OHO /7151 BBI30Ba (DYHKIUM C TOOOUHBIMH 3 deKTaMu
3arpoChl, HauMHaroIMecss Ha WITH, Hazio «obopaurBaTe» B SELECT

INSERT, UPDATE, DELETE u apyrue koMaHzael SQL

KpoMe CTy>KeOHBIX KOMaH/[|
yTipaB/ieHe TPaH3aKIUsIMU — TOJBKO B TIPOLIelypax ¥ aHOHUMHBIX O/10Kax

Kak Mbl yxxe Buaenu B npegpiayliein teme, PL/pgSQL o4yeHb TeCHO
NHTEerpmposaH ¢ SQL. B 4aCcTHOCTW, BCe BblpaXKeHUA BbIYNCAKTCA

C NOMOLLbI NOAroToB/IEHHbLIX SQL-0onepaTopoB. B BbipaXXeHUAX MOXHO
ncnosb3oBartb nepemMeHHble PL/pgSQL n napameTpbl nognporpamm — OHU
aBTOMaTU4YeCK/N NOACTaBNAKTCA B 3anpoc B BUAE NapameTpos.

BHyTpu koga Ha PL/pgSQL MOXHO BbINOMHATL U OTAEbHble SQL-3anpochl.
UT06bI BbINOMHUTL 3anpoc, He Bo3Bpallatiowmii pesynstar (INSERT,
UPDATE, DELETE, CREATE, DROP u T. n.), 4ocTaTto4HO NPOCTO Hanucarb
komaHay SQL BHyTpu koga Ha PL/pgSQL kak oTAesnbHbIi oneparop.

Kak n BblpaxkeHus, KOMaH/bl NOAroTaBNnBaloTCA, a nepemeHHble PL/pgSQL
CTaHOBATCA NapaMmeTpamun. 3TO MNO3BOMAET 3aKellMpoBaTb pasobpaHHbIi
(M1 cnnaHnMpoBaHHbIN) 3anpoc.

Takum e 06pa3om MOXHO BbI3BaTb 1 00bI4HbIN 3anpoc SELECT, a ecnu
ero pesynbraTr He BaxXeH — Torga kntoyesoe cnoso SELECT Hapno
3aMeHnTb Ha PERFORM. 310 yao6HO A5 Bbi3oBa OYHKLMIA C MO6OYHbIM
apdpekTom. Ecnum 3anpoc HaumHaetca ¢ WITH, ero Heo6xoamMmo
«06epHyTb» B SELECT (4T06bI B KOHEYHOM UTOTE 3anpoc Ha4yMHasIcA

Ha PERFORM).

HanomMmHuMm Takxke, 4To B nognporpamMmmax Hesb3s UCMOoMb30BaTh Cry)XXebHble
KomaHgbl, Takne kak VACUUM, REINDEX u 7. n.

KomaHabl COMMIT n ROLLBACK gonyckarTca TO/bLKO B npolenypax
N B aHOHUMHbIX 6/10Kax koga (BblinonHseMblx SQL-komaHaoin DO).

https://postgrespro.ru/docs/postgresal/16/plpgsql-statements#PLPGSQL-ST
ATEMENT§C-GENERAL-SOL




KoMmaHabI, He BO3Bpallaoilne pe3yabTar

Ecnu pesynbeTaTt 3amnpoca He HyxKeH, 3aMeHsieM SELECT ma PERFORM:

=> CREATE FUNCTION do_something() RETURNS void
AS $$
BEGIN
RAISE NOTICE 'YTto-TO cpenanochb.';
END
$$ LANGUAGE plpgsql;

CREATE FUNCTION

=> DO $%
BEGIN

PERFORM do_something();
END

$$;

NOTICE: YT0-TO Ccpenanochb.
DO

BryTtpu PL/pgSQL MOKHO HCIIOIB30BaTh 63 N3MEeHeHU MPaKTUYeCKHU NTIo0ble KoMaHAs SQL, He BO3Bpalalomnye
pe3ybTarT:

=> DO $$

BEGIN
CREATE TABLE test(n integer);
INSERT INTO test VALUES (1),(2),(3);
UPDATE test SET n = n + 1 WHERE n > 1;
DELETE FROM test WHERE n = 1;
DROP TABLE test;

END

anaBJIeHne TPaH3aKIIUsMH B IIponeaypax

B mporenypax (4 B aHOHUMHEBIX 6710Kax Kofa) Ha PL/pgSQL MOKHO KCIIOJIb30BaTh KOMAH/HI YIIPABIIEHUS] TPAH3aKI[USIMU:
=> CREATE TABLE test(n integer);
CREATE TABLE

=> CREATE PROCEDURE foo()

AS $$

BEGIN
INSERT INTO test VALUES (1);
COMMIT;
INSERT INTO test VALUES (2);
ROLLBACK;

END

$$ LANGUAGE plpgsql;

CREATE PROCEDURE

=> CALL foo();

CALL

=> SELECT * FROM test;

n

1
(1 row)

HeﬁCTByIOT onpenesieHHbIe OrpaHNYeHus. Bo-epBhIX, IIponenypa B TaKUX ClIy4dadaX OOJI2KHA CaMa HAa4YHWHATh HOBYIO
TPaH3aKIHIO, a HE BLIIIOJIHATHCSA B KOHTEKCTE yXKe HayaTou paHee.

=> BEGIN;
BEGIN

=> CALL foo(); -- owubka



ERROR: invalid transaction termination
CONTEXT: PL/pgSQL function foo() line 4 at COMMIT

=> ROLLBACK;

ROLLBACK

BO-BTOpI:IX, B CTE€Ke BBI3OBOB IIPOLIEAYPEL HE OOJIXKHO OBITH HHU4Yero, KpomMme onepaTtopos CALL.

VHBIMU CJIOBaMH, €CJIH IIPOLieAypa BRI3BIBAET IIPOLIEAYPY, KOTOPas BEI3bIBAET IIPOIEAYPY... KOTOpas BHIIIOJHSIET KOMaHAy
yIIpaBJIeHHUs TPaH3aKlKen, To Bce paboTaer:

=> CREATE OR REPLACE PROCEDURE foo()
AS $$
BEGIN
CALL bar();
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

=> CREATE PROCEDURE bar()
AS $%
BEGIN
CALL baz();
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

=> CREATE PROCEDURE baz()
AS $$
BEGIN
COMMIT;
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE
=> CALL foo(); -- pabotaert
CALL

Ho cTourt B 9T0#i IIenI0YKe MOSIBUTHCS, HAIPUMED, BBI30BY (DYHKIIWH, TO [IOJIy4aeTCsI, YTO TPAH3AKIUS JOJIXKHA 3aBEPIIUTHCS
TIe-TO «IIocepenuHe» ollepaTopa, B KOHTEKCTe KOTOPOr'o BhI3bIBaeTCs 9Ta GyHKIus, HanpuMmep SELECT. 9To HemomycTumo,
TOJTy4aeM OIIHOKY

=> CREATE FUNCTION qux() RETURNS void
AS $%
BEGIN
CALL bar();
END
$$ LANGUAGE plpgsql;

CREATE FUNCTION
=> SELECT qux(); -- owwubka

ERROR: invalid transaction termination

CONTEXT: PL/pgSQL function baz() line 3 at COMMIT
SQL statement "CALL baz()"

PL/pgSQL function bar() line 3 at CALL

SQL statement "CALL bar()"

PL/pgSQL function qux() line 3 at CALL
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OpHa cTpoka pesy/brara Posgres

SELECT ... INTO

T10JIyueHHe NepBOM M0 MOPSAKY CTPOKU pe3y/braTa

OJHd repeMeHHass COCTaBHOI'O THIId
WA T1I0AX0Js111ee KOJIMYeCTBO CKa/IAPHBIX ITepeMEeHHBIX

INSERT, UPDATE, DELETE RETURNING ... INTO

MoJIyYeHUe BCTaB/IEHHOU (M3MEeHEeHHOM, Y/la/IeHHOW) CTPOKU

OJHd repeMeHHass COCTaBHOI'O THIId
W 11oJiXoad1ee KOJIM4eCTBO CKa/IAPHBIX IMepeMEeHHbIX

Ecnn pesynsTar 3anpoca BaXKeH, ero MOXHO Nosty4ynTb C NOMOLLbIO (hpasbl
INTO B 0gHYy NnepeMeHHy COCTaBHOIO TUMa Uan B HECKO/IbKO CKauTAPHbIX
nepemMeHHbIX. Ecnu 3anpoc Bo3BpaLlaeT HECKO/IbKO CTPOK, B NepeMeHHYH
nonazeT ToNbKO nepBas 13 HMX (MOPSA0K MOXHO rapaHTupoBaTh hpasoi
ORDER BY). Ecnu 3anpoc He Bo3BpallaeT HU OfHOW CTPOKK, NepemMeHHast
NosTlyunT HeonpeneneHHoe 3HavyeHme.

AHanornyHo MoxHo ncnosnb3osatb KomaHabl INSERT, UPDATE, DELETE
¢ tbpazon RETURNING. Otanyme cocTouT B TOM, YTO 3TN KOMaHpbl He
[O/MKHbI BO3BpaLwaTb 6051ee 04AHON CTPOKN — 3TO NpUBEAET K OLINGKe, Tak
Kak HeT crnocoba ykasaTtb, Kakas U3 CTPOK CUUTAETCH «MEePBON».

https://postgrespro.ru/docs/postgresgl/16/plpgsgl-statements#PLPGSQL-ST
ATEMENTS-SQL-ONEROW

Ecnn 3anpoc Bo3BpallaeT HECKO/IbKO CTPOK, U3 KOTOPbIX UCMO/b3yeTcs
TO/IbKO OHa, 3TO CKOpee BCEro rosopmuT 0 TOM, YTO 3arnpoc HanucaH
HenpaBunbHO. PL/pgSQL mMoxeT coobLaTb 0 Takol Nog03pUTE/TbHOM
cutyauum (M 0 HEKOTOPbIX APYrnX).

https://postgrespro.ru/docs/postgresql/16/plpgsgl-development-tips#PLPGS
QL-EXTRA-CHECKS

Bonee LWMPOKMMM BO3MOXHOCTSAMWN 06/1a,a€T CTOPOHHEE pacLunMpeHune
plpgsqgl_check (aBTop — MaBen Ctexyne).

https://github.com/okbob/plpgsql_check




KoMmaHapI, BO3Bpallaioliue OOHY CTPOKY

Hagepnoe, Hanb6oinee dacto ucnonsdyercsa B PL/pgSQL komanna SELECT, Bo3Bpalaloias ogHy CTPOKy. [IpuMep BEIBOOUT
OHY CTPOKY, XOTSI 3allpOC BHYTPY aHOHUMHOTO 6JI0Ka BO3BpAlllaeT [ABE:

=> CREATE TABLE t(id integer, code text);
CREATE TABLE

=> INSERT INTO t VALUES (1, 'Pa3'), (2, '@llea');
INSERT 0 2

=> DO $$

DECLARE
r record;

BEGIN
SELECT id, code INTO r FROM t;
RAISE NOTICE '%', r;

END

$$;

NOTICE: (1,Pa3)
DO

O6paTuTe BHUMaHUe, YTO B IpUBefeHHOM Kofe PostgreSQL ecTh KOHCTPYKITHs, O4eHb noxozxas Ha SQL-komanny SELECT
INTO, B koTopoit nocie INTO yka3rsBaeTcss UMs HOBOM TaOIMIIE], CO3TAIONIeNCsT ¥ HAIIOIHSIOMeNCs pe3yIbTaTaMu
3amnpoca. B PL/pgSQL nns pemteHus: Tako¥ 3ajilauy HY>KHO KHCIIOIb30BaTh 9KBUBaJleHTHEIN cuHTakcuc CREATE TABLE ... AS
SELECT.

Komanpger INSERT, UPDATE, DELETE TozKe MOTryT Bo3BpalaTh pe3yibrar ¢ nomoirsio ¢ppa3st RETURNING. Mx MoxHO
ucnons3oBaTh B PL/pgSQL Ttouno Tak ke, Kak SELECT, no6aBus ¢ppasy INTO:

=> DO $$

DECLARE
r record;

BEGIN
UPDATE t SET code = code || '!' WHERE id = 1 RETURNING * INTO r;
RAISE NOTICE 'WU3meHunu: %', r;

END

$$;

NOTICE: W3MeHunu: (1,Pa3!)

DO

IIpoBepKH IPU CO3TaHUM U IIPHU BBINOIHEHHH NOIIPOrpaMM

PL/pgSQL moxkeT BrIZaBaTh IPEAyIPEXAEHNsI B HEKOTOPEIX IIOA03PUTENbHEIX ClIydasix. 71 9TOro Hago yCTaHOBUThH
napameTp (3HaueHHe II0 YMOIIYaHUIO — hone):

=> SET plpgsql.extra_warnings = 'all’;

SET
=> CREATE PROCEDURE bugs(INOUT a integer)
AS $$
DECLARE
a integer;
b integer;
BEGIN
SELECT id INTO a, b FROM t;
END

$$ LANGUAGE plpgsql;

WARNING: variable "a" shadows a previously defined variable
LINE 4: a integer;

CREATE PROCEDURE

9TO ImpeaynpexaeHre O IePeKpPLBALIUX APYT Apyra Onpefe/leHUsIX IePeMEHHBIX.

=> CALL bugs(42);



WARNING: query returned more than one row

HINT: Make sure the query returns a single row, or use LIMIT 1.

WARNING: number of source and target fields in assignment does not match
DETAIL: strict multi_assignment check of extra_warnings is active.

HINT: Make sure the query returns the exact list of columns.

a

42

(1 row)

A 3pgech MBI BUOUM ABa NIPEOyIPEXAEeHUS BPEeMEHHU BEIIIOJIHEHUS: 3alIPOC BEePHYJI 00jiee OOHON CTPOKH, a B IPEAI0KEHNN
INTO yxka3aHo HeBepHOe umciio napameTpoB (PL/pgSQL mpucBouT BTOpoMy HeolpenelieHHOe 3HaueHue). [Ipyrux IpoBepoK
B HaCTosillee BpeMs He IIPeyCMOTPEHO, HO OHU MOTYT IIOSIBUTLCS B cllefylomux Bepcusx PostgreSQL.

3HaueHue napameTtpa plpgsgl.extra warnings MoKHO OrPaHUYUTH TOJIBKO OIPENEIEHHEIMU IIPOBEPKAMU. AHATTOTUYHBIH
napameTp plpgsql.extra errors GymeT NpUBOAUTH HE K MPEAYIPEKACHUSIM, a K OIIUOKaM.

=> RESET plpgsql.extra_warnings;

CroponHee pacmuperue plpgsql check, Hanucanzoe u pa3suBaeMoe IlaBnom Crexyre, IO3BOJISET IPOBEPUTH Kof Oojiee
meTanbHO. PacmiupeHue y>Ke yCTaHOBIIEHO B BUPTyaJIbHOU MallllHe Kypca.

=> CREATE SCHEMA plpgsql_check;

CREATE SCHEMA

=> CREATE EXTENSION plpgsql_check SCHEMA plpgsql_check;

CREATE EXTENSION

=> SELECT * FROM plpgsql_check.plpgsql_check_function('bugs(integer)"');

plpgsql check function
warning:00000:5:statement block:parameter "a" is overlapped
Detail: Local variable overlap function parameter.
warning:00000:6:SQL statement:too few attributes for target variables
Detail: There are more target variables than output columns in query.
Hint: Check target variables in SELECT INTO statement.
warning extra:00000:3:DECLARE:never read variable "a"
warning extra:00000:4:DECLARE:never read variable "b"
warning extra:00000:unused parameter "a"
warning extra:00000:unmodified OUT variable "a"
(9 rows)

I OIIOTHUTETBHO 06Hapy)KeHbI HEHUCIIOJIb3yeMbie IIepeMEeHHBIE U TOT d)aKT, YTO BBIXOOHOMY IIapaMeTpPy He IIPUCBauBaeTCA
3HAQ4YEeHHue.

Paciiupenue uMeeT MHOXKECTBO BO3MOXKHOCTeH Jisi 00HApyKeHus Mpo6GieM B KOfie, B TOM YHCJIE U Ha 9Talle BEIIOIHEHUs.
Kpowme Toro, paciuupeHue BKIOYaeT ¥ MPobUIHPOBIIUK AJIs Iened ontumMusaunu PL/pgSQL-koaa.

YCTpaHeHI/Ie HeOI[H03Ha‘-IHOCTeﬁ HMEHOBAHHUSA

Tlomy4yuTcCs U BBIIOJIHUTE CIIeAYyOUN Kof?

=> DO $$
DECLARE
id integer := 1;
code text;
BEGIN
SELECT id, code INTO id, code
FROM t WHERE id = id;
RAISE NOTICE ‘%, %', id, code;

END

$$;

ERROR: column reference "id" is ambiguous

LINE 1: SELECT id, code FROM t WHERE id = id

DETAIL: It could refer to either a PL/pgSQL variable or a table column.
QUERY: SELECT id, code FROM t WHERE id = id
CONTEXT: PL/pgSQL function inline_code block line 6 at SQL statement

He nomnyunTtcs us-3a HeogHo3HayHocT B SELECT: id MoxkeT o3HayaTh 1 uMs cTonbua, ¥ UM HepeMeHHOoH. [IpuyeM Bo
¢paze INTO HeoOHO3HAUYHOCTH HET — OHA OTHOCHUTCS TONbKO K PL/pgSQL. B coobmenuu, Kctaty, BUAHO, Kak PL/pgSQL
BeIpe3aeT ppasy INTO, npexne ueM nepenats 3anpoc B SQL.



EcTb HECKOIBKO IIOOXOM0B K YCTPAaHEHUI0 HEOOHO3HAYHOCTEN.

IlepBHI COCTOUT B TOM, UYTOOHE HEOOHO3HAYHOCTEN He NOIyCKaTh. 1711 9TOTO K IIepeMeHHEIM [100aBisioT IpeduKc, KOTOPHIT
00BIYHO BEHIOMPAETCS B 3aBUCUMOCTH OT «KjIacca» IIepeMeHHOM, HallpuMep:

* 1711 mapaMeTpoB p_ (parameter);
* [lnst o0rr9HbIX TepeMeHHEIX | (local) unu v (variable);
* 1711 KOHCTAHT Cc_ (constant);

DTO IPOCTOM U JEeHCTBEHHBIHN CII0C00, €CJTH UCIIOIb30BaTh €T0 CUCTEMATUYECKH U HUKOTa He MCII0Ib30BaTh MPe(uKCH B
uMeHax cTo00B. K MUHycaM MOKHO OTHECTH HEKOTOPYIO HEPSIIIUBOCTh U IECTPOTY KOJa U3-3a JINIITHUX TONYEePKUBAHUHN.

BoT KakK 3TO MOXKeT BHITTIIAETH B HALlEM CJly4ae:

=> DO $$

DECLARE
1_id  integer := 1;
1_code text;

BEGIN

SELECT id, code INTO 1_id, 1_code
FROM t WHERE id = 1_id;
RAISE NOTICE ', %', 1.id, 1_code;
END
$$;

NOTICE: 1, Pas!
DO

BTopoii crtoco6 COCTOUT B MUCIIOIL30BAHUN KBaTU(DUITMPOBAHHEIX UMEH — K UMEHU 00BhEKTa Yepe3 TOUKY HOIUCHBAETCS
YTOUHSIOMUYN KBanupUuKaTop:

e IS CTOJIOIA — MMSI HJIA IICEBOOHUM TaOJIUIIBL;
e 151 IEPEMEHHOM — METKY 06JI0Ka;
e [JIsI TapaMeTpa — UMs QYHKIUHU.

Takoii crioco6 Gojiee «4eCTHHIN», yeM pobaBieHne npedHUKCOB, TOCKOIBKY paboTaeT MJist MT00bIX Ha3BaHUH CTOJIGIIOB.

BoTt kak 6y):[eT BRITJIAOETH HAlll IPUMEP C UCIIOJIb30BaHUEM KBaJ'II/I(l)I/IKaTOI)OB:

=> DO $$
<<local>>
DECLARE
id integer := 1;
code text;
BEGIN
SELECT t.id, t.code INTO local.id, local.code
FROM t WHERE t.id = local.id;
RAISE NOTICE '%, %', id, code;
END
$$;

NOTICE: 1, Pas3!
DO

TpeTuil BapHaHT — yCTAaHOBUTH IPUOPUTET IIEPEMEHHBIX HaJl CTONIOIaMH UIX HaoO60POT, CTOIOLIOB Haf IePEMEHHEIMU. 3a
9TO OTBedaeT KOHUTrypalnoHHEIM TapaMeTp plpgsql.variable conflict. Ero Bo3MoxkHble 3HaUeHUs use _column,
use variable u error.

B psime ciydaeB 9TO yIpoIlaeT paspelreHrne KOHMIUKTOB, HO He YCTPaHsIeT UX IMOJIHOCThI0. KpoMe TOro, HessBHOE IIPaBUIIO
(KOTOpOE, K TOMY K€, MOKET BHE3aITHO IIOMEHSIThCSI) HEIPEMEHHO IIPUBEIET K TOMY, YTO KaKO#-TO Kof OyneT BEIIOIHSITHCS
He Tak, Kak I[Ipefnoiaral pa3padoTIukK.

TeM He MeHee TIPUBeOeM MPUMep. 3[eCh YCTaHABIMBAETCS IPHUOPUTET ITIEPEeMEHHEBIX, II09TOMY JIOCTAaTOYHO
KBaTU(DUIIMPOBATE TOJIBKO CTOIOITEI TAOIIHITHL:

=> SET plpgsql.variable_conflict = use_variable;
SET

=> DO $$
DECLARE
id integer := 1;
code text;
BEGIN
SELECT t.id, t.code INTO id, code
FROM t WHERE t.id = id;
RAISE NOTICE '%, %', id, code;
END
$$;



NOTICE: 1, Pas!
DO

=> RESET plpgsql.variable_conflict;
RESET
=> SHOW plpgsql.variable_conflict;

plpgsql.variable conflict
error
(1 row)

Kaxoit crtoco6 BEIOpaTh — OeJio OIEITa U BKyca. MBI peKOMeHIyeM OCTaHOBUTHLCS MO0 Ha nepBoM (ripedukcrr), 1ubo Ha
BTOPOM (KBaTM(GUKATOPHI), U HE CMEIINBATh UX B OQHOM IIPOEKTE, IIOCKOJIBKY CHCTEMAaTUYHOCTS KpaiHe BaKHa A7
obsierueHust MOHUMAHHUS KOa.

B Kypce MHI 6ymeM HCIIOIb30BaTh BTOPOM CIIOCO0, HO TOJIBKO B TEX CIIy4asX, KOTHa 3TO AeHCTBUTEIPHO HEOOXOOUMO —
9TOOBI HE 3aTrPOMOXKAATH IPUMEPEHL.

OpHaKo B Kofie, IpefHa3HaYeHHOM [JIs IPOMEIIIJIEHHON 3KCIUIyaTalluy, IyMaTh O HEOOHO3HAYHOCTSAX HaAo0 BCerga: HeT
HUKAKOU rapaHTHH, YTO 3aBTPA B Ta0/Iulle He MOSIBUTCS HOBBEIM CTOJIOEI] C UMEHEM, COBIIAAIOIIUM C Ballel mepeMeHHOou!



[1poBepka pesynsrara Pog%ET-“e“%

INTO STRICT

rapaHTHsl TOJTyYeHHs POBHO OZJHOW CTPOKM — HU 0Oo7blile, HA MeHbIIIe

Huarnoctrika ROW_COUNT

YKC/IO CTPOK, BO3BpallleHHbIX (06paboTaHHBIX) MocseqHel KomaHzaoi SQL

[TepemenHass FOUND

nocie KoMaH e SQL: ncTrHa, ecii KoMaH/ja BepHysia (06paboTasna) CTpoKy
ToC/1e LMK/Ia: MPU3HaK TOT0, UTO BBINOTHU/IACE XOTs Obl OfIHA MTepaLys

[o6asuB k npegnoxeHnto INTO kntoueBoe cnoso STRICT, Mbl noayymm
rapaHTuo TOro, YTO KOMaHAa BepHy/a uan obpadoTtana posHO OAHY
CTPOKY — MHaue byaeT 3aukcnpoBaHa oLumnoka.

Kpome TOoro, MOXHO y3HaTb CTaTyC TO/IbKO YTO BbINO/IHEHHOI KOMaHAbl SQL
(ecnu oHa He 3aBepLUUIachb OLWNOBKOW). [Na 3TOro ecTb ABa cnocoba.

Bo-nepBbIX, MOXHO MOTYYUTb YNC/IO CTPOK, 3aTPOHYTbIX KOMaHAO0M,
¢ nomoubto KOHcTpyKUunn GET DIAGNOSTICS.

Bo-BTOpbIX, cneunansHaa nornyeckas nepemeHHasa FOUND nokasbiBaer,
6b11M N 06paboTaHbl KOMaHAOW XOTSA Obl KakMe-To AaHHbIE.

MepemeHHyt0o FOUND MOXHO MCMNOMb30BaTh W Kak MHAUKATOp TOro,
4YTO TENOo LMKIa BbINONHUMIOCE MUHUMYM OAMH pas.

https://postgrespro.ru/docs/postgresgl/16/plpgsqgl-statements#PLPGSQL-ST

ATEMENTS-DIAGNOSTICS




PoBHO OgHa CTpPOKa

YTO mIpOU30UIET, €CJIH 3alpOC BEPHET HECKOJIBKO CTPOK?

=> DO $%

DECLARE
r record;

BEGIN
SELECT id, code INTO r FROM t;
RAISE NOTICE '%', r;

END

$$;

NOTICE: (2,08Ba)
DO

B mepeMeHHy!0 OymeT 3amucaHa TOJIBKO IlepBasi CTpoka. ITockomnbKy ME He yKa3anu ORDER BY, To mopsimok CTpPOK B 001eM
clly4ae HenpefacKasyeM:

=> SELECT * FROM t;

ITockoneky B koMaHpax INSERT, UPDATE, DELETE HeT BO3MOXKHOCTH yKa3aTh IIOPALOK CTPOK, TO KOMaH[a,
3aTparuBalolas HeCKOJIbKO CTPOK, IIPUBOAUT K OMUOKe:

=> DO $$

DECLARE
r record;

BEGIN
UPDATE t SET code = code || '!' RETURNING * INTO r;
RAISE NOTICE 'WU3meHunu: %', r;

END

$$;

ERROR: query returned more than one row
HINT: Make sure the query returns a single row, or use LIMIT 1.
CONTEXT: PL/pgSQL function inline_code block line 5 at SQL statement

A ecnu 3anpoc He BepHET HU OJHOW CTPOKU?

=> DO $$
DECLARE
r record;
BEGIN
ro:= (-1,'111");
SELECT id, code INTO r FROM t WHERE false;
RAISE NOTICE '%', r;
END
$$;

NOTICE: (,)
DO

IlepemeHHbIe OynyT comep:kaTh HeolpeneleHHbIe 3HaYeHNU .
To xe otHOCUTCa 1 KoMaHaaMm INSERT, UPDATE, DELETE. Hanpumep:

=> DO $$
DECLARE
r record;
BEGIN
UPDATE t SET code = code || '!' WHERE id = -1
RETURNING * INTO r;
RAISE NOTICE 'WU3meHunu: %', r;
END
$$;

NOTICE: W3MeHunu: (,)
DO

WHorpa xo4eTcsi OBITh YBEPEHHEIM, YTO B Pe3yIbTaTe BEIOOPKYU MOJTyYUsIach POBHO OOHA CTPOKa: HU O0blile, HU MeHbIe. B
9TOM ClIy4ae yAoOGHO Bocmonb3oBaTthcs dpason INTO STRICT:



=> DO $$

DECLARE
r record;

BEGIN
SELECT id, code INTO STRICT r FROM t;
RAISE NOTICE '%', r;

END

$$;

ERROR: query returned more than one row
HINT: Make sure the query returns a single row, or use LIMIT 1.
CONTEXT: PL/pgSQL function inline_code block line 5 at SQL statement

=> DO $$

DECLARE
r record;

BEGIN
SELECT id, code INTO STRICT r FROM t WHERE false;
RAISE NOTICE '%', r;

END

$$;

ERROR: query returned no rows
CONTEXT: PL/pgSQL function inline code block line 5 at SQL statement

Kak mu1 Bumenu, komauasl INSERT, UPDATE, DELETE, 3aTparuBaloiire HECKOJIBKO CTPOK, IPUBOIST K ommbke. Opasa
STRICT mo3BoJIsIeT TapaHTHPOBATh, YTO CTPOKA OyAEeT POBHO OfHA (a HE HOJb):

=> DO $$

DECLARE
r record;

BEGIN
UPDATE t SET code = code || '!' WHERE id = -1 RETURNING * INTO STRICT r;
RAISE NOTICE 'WU3menHunu: %', r;

END

$$;

ERROR: query returned no rows
CONTEXT: PL/pgSQL function inline code block line 5 at SQL statement

fABHan IIPpOBEPKa COCTOsIHUSA

I[Ipyrast BO3MOXKHOCTb — IIPOBEPSITH COCTOSTHUE IIOC/IeHEN BHITOTHEHHOU SQL-KOMaHIE:

e Komanpa GET DIAGNOSTICS no3BosnsieT HOJIy4YuTh KOJIMYECTBO 3aTPOHYTEIX CTPOK (ROW_COUNT);
e [IpenmompenenenHas jiorudeckas nepemenHas FOUND mokaskBaeT, Gbljla 1M 3aTPOHYTA XOTsI OB OIHA CTPOKA.

=> DO $$
DECLARE
r record;
rowcount integer;
BEGIN
SELECT id, code INTO r FROM t WHERE false;

GET DIAGNOSTICS rowcount := ROW_COUNT;
RAISE NOTICE 'rowcount = %', rowcount;
RAISE NOTICE 'found = %', FOUND;

END

$$;

NOTICE: rowcount = 0
NOTICE: found = f
DO

=> DO $$
DECLARE
r record;
rowcount integer;
BEGIN
SELECT id, code INTO r FROM t;

GET DIAGNOSTICS rowcount := ROW_COUNT;
RAISE NOTICE 'rowcount = %', rowcount;
RAISE NOTICE 'found = %', FOUND;

END

$$;

NOTICE: rowcount =1
NOTICE: found =t
DO



3aMeThTe: QUArHOCTUKA HE MO3BOJISIeT 0OHAPYXKUTh, UTO 3aMPOCY COOTBETCTBYET HECKOJIBKO CTPOK. DJIEMEHT JUATHOCTUKH
ROW_COUNT Bo3BpallaeT equHHUIly, TaK KakK TOJILKO OflHA CTPOKA U3 MOIyYeHHOro Habopa Oblla ITIOMeIleHa B IePeMeHHYI0
r.
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TabnuyHblie yHKLUNK Pos{gres

CTpokwu 3aripoca
RETURN QUERY 3anpoc;

OpgHa cTpoka

RETURN NEXT BbipaxeHune ec/1u Hem GblxoaHle napajvlempoe
RETURN NEXT; ec/u ecmb 8bIXOOHble NApamempbl
OcobeHHOCTH

CTPOKHU JI00aB/SIIOTCS K pe3y/ibTary,
HO BBITIOJTHEHHEe (DYHKIIMY He TpeKpaIaeTcs

KOMaH/Ibl MO’KHO BBITIO/THATh HECKOJIBKO pa3
pe3y/ibTaT He BO3BpalllaeTcsl, MoKa (PyHKLUsI He 3aBepIInTCS

UT06bI co3aatb Ha PL/pgSQL TabnnuHyo qoyHKLMIO, HY)XXHO 0OBbABUTL
ee kak RETURNS SETOF nnn RETURNS TABLE (TO4YHO Tak Xxe,
Kak n gna SQL).

OTaenbHble 31eMeHTbl BO3BpaLlaemMoro 3Ha4eHna qoopmMupyroTcA

B crieynasnibHom bydoepe komaHgamm RETURN QUERY n(nnn) RETURN
NEXT. 3Tu onepaTtopbl He 3aBepLualoT BbINO/IHEHNE, UX BbI30Bbl MOXHO
CMeLunBaTh 1 Bbi3blBaTb HECKO/ILKO pas3 B Tesie (OyHKUUK, MNPy 3TOM UX
pe3ynbrarbl 6yayT 06beanHeHbl. Mo okoHYaHUK paboTbl PYHKUMK (BbI3OB
RETURN 6e3 napamMeTpoB 1y AOCTUXEHME KOHLA ee Tena) byaet
BO3BpaLleH pe3yNbTUPYLLNIA HAabop CTPOK U3 bydepa.

Ecnn nocne BbINOAHEHUSA oanMHOYHON KomaHabl RETURN QUERY 3anpoc
BbINO/IHEHME BYyAET 3aBepLUeHO, TO pesyibTaTr (PYHKLUUN ByAeT Takum xe,
Kak B criydae SQL-thyHKUuUK, cogepyallein aToT 3arnpoc B KayecTse
nocnepgHero. OgHako 3anpoc 13 SQL-oyHKLUMN UMEET LaHCbl ObITb
NoACTaB/NIEHHLIM B 0ObEM/IIOLLNIA 3anpoc, a B cnyyae PL/pgSQL aTo
NCKJTHOYEHO.

KomaHga RETURN NEXT Hakannusaet pe3ynbrar oyHKUMM NOCTPOYHO,
OHa noxoxa Ha 06bI4HbIi RETURN, HO, Kak Mbl y)XXe oTMe4yanu,

He npekpallaeT BbINO/IHEHNE hyHKUMN, a A06aBIsSeT BO3BpalLlaemoe
3HaYeHNe B Ka4eCcTBe o4YepeaHo CTPOKN ByayLlero pesynsrata.

Taknm obpasom, komaHasl RETURN NEXT n RETURN QUERY
He paboTtatoT Kak yield B oyHKUMAX-reHepaTopax COBPEMEHHbIX 3bIKOB.

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




TadauuHbIe PYHKIITHH

ITpumep TabnuuHoM GdyHknuu Ha PL/pgSQL:

=> CREATE FUNCTION t() RETURNS TABLE(LIKE t)

AS $$
BEGIN
RETURN QUERY SELECT id, code FROM t ORDER BY id;
END
$$ STABLE LANGUAGE plpgsql;

CREATE FUNCTION

=> SELECT * FROM t();

(2 rows)

Ipyroi BapuaHT — BO3BpaIlaTh 3HAYEHUS IIOCTPOYHO.

=> CREATE FUNCTION days_of_week() RETURNS SETOF text
AS $$
BEGIN
FOR i IN 7 .. 13 LOOP
RETURN NEXT to_char(to_date(i::text,'J'),'TMDy"');
END LOOP;
END;
$$ STABLE LANGUAGE plpgsql;

CREATE FUNCTION
=> SELECT * FROM days_of_week() WITH ORDINALITY;

days of week | ordinality

(7 rows)

ITouemy dyHruus o6bsBieHa Kak STABLE, a He kak IMMUTABLE?

Ha mepBeIif B3I Ka2KeTCsI, YTO IIPU IIOBTOPHEIX BEI30Bax QyHKIMsS OyHgeT Bo3BpallaTh TOT 2Ke Pe3ysIbTaT, HO Ha CAaMOM
Jlesle OH HesIBHO 3aBHCHUT OT TeKYIleH JoKalu:

=> SET lc_time = 'en_US.UTF8';
SET
=> SELECT * FROM days_of week() WITH ORDINALITY;

days of week | ordinality

Sun

Eie ofuH NpuMep WUIIIOCTPUPYET «CMeIlaHHBIN» IIOAXO0M. 3eCh MbI co3faeM QyHKINIO, KOTopasi BO3BpalaeT CIIMCOK
OZIIpOrpaMM u3 cBoel cxeMbl. dneMeHT auarHoctuku PG ROUTINE OID no3Bonser GyHKUMY IOIYYUTh CBOH 0id:



=> CREATE FUNCTION where_am_i() RETURNS TABLE(name text, isitme text)

AS $$
DECLARE
my_oid oid;
schema_oid oid;
BEGIN

GET DIAGNOSTICS my_oid

-- oid cxemsbl

schema_oid := pronamespace FROM pg_proc WHERE oid = my_oid;
-- 3aronosok

name := '=== Cxema: ' || schema_oid::regnamespace;

RETURN NEXT; -- 3aroJsiloBoK C Ha3BaHWeM CXeMsbl

-=- Cnucok nopnporpamm

RETURN QUERY

SELECT proname::text, CASE WHEN oid = my_oid THEN

FROM pg_proc

WHERE pronamespace

ORDER BY 1;

END

$$ STABLE LANGUAGE plpgsql;

CREATE FUNCTION

IIpo6GyeM BEI30B:

=> SELECT * FROM where_am_i();

name
=== (CxeMa: public
bar
baz
bugs

days_of week
do_something
foo

qux

t

where_am_i
(10 rows)

isitme

It's me!

:= PG_ROUTINE_0ID;

schema_oid

'‘It''s me!" END
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Toru Posigres

PL/pgSQL tecHo unTerprpoBan ¢ SQL

B TIPOLIeIyPHOM KOJIe MOYKHO BBITIO/HSITH 3aIMPOChI
(odopmiieHHBIE KaK BBIPKEHUSI WU OT/IeIbHbIe KOMaH/IbI)

B 3aI1poCax MO>XKHO HMCII0/Ib30BdTh MM€peMEHHLIE
MO)XHO I10/Iy4aThb pe3y/IbTaThkl 3dalIPOCOB X UX CTaTyC

Hy>xHO c/ieuTh 3a HEOJHO3HAUHOCTSIMU pa3pelleHrs UMeH

11
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Mpaktuka L) Posigras

1. Harmmmmre dynkiuio add_author gy qo6aBieHNst HOBBIX
aBTOpOB. DYHKIMS AO/DKHA MPUHKUMATh TPU MapaMeTpa
(bamuusi, Msi, 0TUECTBO) U BO3BpalllaTh UeHTU(DUKATOD
HOBOT'O aBTOpA.

[TpoBepkTe, UTO MPUIOKEHHE TI03BOJIsIeT 100aB/IATH aBTOPOB.

2. Hamuiure dyHkiy0 buy_book /s MoKynmku KHUTU. OyHKIUS
MIPUHUMAaeT UIeHTU(UKATOP KHUTU U yMeHbllIaeT KOIMUeCTBO
TaKWX KHUT Ha CKJajle Ha euHULy. Bo3Bpalljaemoe 3HaueHre
OTCYTCTBYeT.

[TpoBepsTe, UTO B «MarasuHe» MosiBU/IaCh BOSMOKHOCTh
TIOKYTIKY KHHT.

12

1.

FUNCTION add_author(last_name text, first_name text, middle_name
text)

RETURNS integer

3.

FUNCTION buy_book(book_id integer)
RETURNS void

Bbl MOXeTe 06patnTb BHAMAHME, YTO NMPuU MOKYMNKe KHUT NPUIoXeHne
MO3BOMIAET «YNTN B MUHYC>». EC/IN Gbl KOSIMYECTBO KHUT XPaHW/I10Cb

B CTON6LE, NPOCTbIM N XOPOLUNM peLleHnem bbl10 6bl caenatb
orpaHnyeHne CHECK. Ho B HalleM cnyyae KO/IM4ecTBO pacCyMTbiBaeTCH,
N Mbl OT/TOXUM HanucaHue npoBepKn A0 TeEMbI « TpUrrepbI».



1. ®yakuus add_author

=> CREATE FUNCTION add_author(
last_name text,
first_name text,
middle_name text
) RETURNS integer
AS $$
DECLARE
author_id integer;
BEGIN
INSERT INTO authors(last_name, first_name, middle_name)
VALUES (last_name, first_name, middle_name)
RETURNING authors.author_id INTO author_id;
RETURN author_id;
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION

2. ®yaknusa buy book

=> CREATE FUNCTION buy book(book_id integer)
RETURNS void
AS $$
BEGIN
INSERT INTO operations(book_id, qty_change)
VALUES (book_id, -1);
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION
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[1pakTuka+ Pos{gres

Hammimure Urpy, B KOTOpOP’I cepBep IbITAETCA yraJiaTh 3arajilaHHoe
I10/1b30BadTe/ieM >KMBOTHOE€, 3a1dBasi I10C/ieJOBaTe/IbHbIe
YTOUHSAIOIIMEe BOIIPOCHI, HA KOTOPbIe MO)>XHO OTBEUATh «Ja»

U «HeT».

Ecu cepBep TpeaJioyKu/I HelpaBU/IbHbINA BapUaHT, OH 3arpalliyiBaeT
y TI0/Tb30BaTe/Isi UMs1 X)KMBOTHOT'O Y OT/TMYAOIIMK BOTIPOC. JTa HOBasi
vH(bopMal[Ysi 3aTIOMUHAETCS U UCTIONb3YeTCs B C/IeAYIOLUX UrPaXx.

1. Co3paiire Tabnuily AJis ipeAcTaBieHust HGOPMALIWK.
2. Tlpupymaiite uHTepdeiic U peamu3yiiTe HeoOXoAUMbIe (YHKIIWH.
3. IIpoBepsbre peanusaLuio.
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Mpumep guanora (Mexay noabMn):

— JTO M/iekonuTaroLlee? — [a.
— 3TO CNOH? — Her.
— Cpatocb. KTo 310? — Kut.
— Kak oT/IM4nTb KuTa OT C/1IoHa? — OH XnBeT B BojeE.

1. HdhopMauuio yao6Ho npeacTaBuTb B BUAE ABONYHOIO AepeBa.
BHYTPEHHWE Y3/bl XPaHST BOMNPOChI, IMCTOBbIE Y3/1bl — Ha3BaHWSA
XMBOTHbIX. OfIH N3 AOYEPHMX Y3/10B COOTBETCTBYET OTBETY «/a», APYron —
OTBETY «HET».

2. Mexay Bbl3oBamMu yHKLMIH HaA0 nepegaBaTbh NHAOPMALMIO O TOM,
Ha KaKkoMm y3sie fiepeBa Mbl OCTAHOBUINCH («KOHTEKCT» Anasniora). GyHKLum
MOTYT ObITb, HANPUMeEp, TaKUMW.

* Hauyatb Urpy (HeT BXOQHOro KOHTEeKCTa):
FUNCTION start_game(OUT context integer, OUT question text)

* NPOAO/IXEHNe Urpbl (NoslydyaemM OTBET, BblaeM creayowuii Bonpoc):

FUNCTION continue_game(
INOUT context integer, IN answer boolean,
OUT you_win boolean, OUT question text)

e 3aBeplueHne urpbl (BHeCeHne NHghopmMaunm 0 HOBOM XXMBOTHOM):

FUNCTION end_game(
IN context integer, IN name text, IN gquestion text)
RETURNS void



1. Ta0oauna

=> CREATE DATABASE plpgsql_queries;

CREATE DATABASE

=> \c plpgsql_queries

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

=> CREATE TABLE animals(
id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
yes_id integer REFERENCES animals(id),
no_id integer REFERENCES animals(id),
name text

);
CREATE TABLE

=> INSERT INTO animals(name) VALUES
('mnekonuTtaikwee'), ('cnon'), ('yepenaxa');

INSERT 0 3
=> UPDATE animals SET yes_id = 2, no_id = 3 WHERE id = 1;
UPDATE 1

=> SELECT * FROM animals ORDER BY id;

id | yes id | no_id | name

B R R
1| 2 | 3 | mnekonuTawwee
2 | | | cnown
3 | | yepenaxa

(3 rows)

HepBaﬁ CTPOKa CYUTAETCsA KOPHEM [JepeBa.
2. OyHKIIUH

=> CREATE FUNCTION start_game(
OUT context integer,
OUT question text

)

AS $$
DECLARE
root_id CONSTANT integer := 1;
BEGIN
SELECT id, name||'?"
INTO context, question
FROM animals
WHERE id = root_id;
END
$$ LANGUAGE plpgsql;

CREATE FUNCTION



=> CREATE FUNCTION continue_game(
INOUT context integer,
IN answer boolean,
OUT you_win boolean,
OUT question text
)
AS $$
DECLARE
new_context integer;
BEGIN
SELECT CASE WHEN answer THEN yes_id ELSE no_id END
INTO new_context
FROM animals
WHERE id = context;

IF new_context IS NULL THEN
you_win := NOT answer;
question := CASE

WHEN you_win THEN 'Cpaioch’
ELSE 'Bbl npourpanu’
END;

ELSE
SELECT id, null, name|]|'?’
INTO context, you_win, question
FROM animals
WHERE id = new_context;

END IF;

END
$$ LANGUAGE plpgsql;

CREATE FUNCTION

=> CREATE FUNCTION end_game (
IN context integer,
IN name text,
IN question text

) RETURNS void

AS $%

DECLARE
new_animal_id integer;
new_question_id integer;

BEGIN
INSERT INTO animals(name) VALUES (name)

RETURNING id INTO new_animal_id;
INSERT INTO animals(name) VALUES (question)
RETURNING id INTO new_question_id;

UPDATE animals SET yes_id = new_question_id
WHERE yes_id = context;
UPDATE animals SET no_id = new_question_id
WHERE no_id = context;
UPDATE animals SET yes_id = new_animal_id, no_id = context
WHERE id = new_question_id;

END

$$ LANGUAGE plpgsql;

CREATE FUNCTION

3. IIpuMep ceaHca UI'PHI

3aragbeiBaeM CJIOBO «KHT».
=> SELECT * FROM start_game();

context | question
_________ i

1 | mnekonuTawuee?
(1 row)

=> SELECT * FROM continue_game(1,true);

context | you win | question

=> SELECT * FROM continue_game(2,false);



context | you win | question

=> SELECT * FROM end_game(2, 'kut', 'xuBet B BOoge');

end_game

| Cpatwcbk

Teneps B TabnwuIe:

=> SELECT * FROM animals ORDER BY id;

id | yes id
Y
1| 5

2 |

3|

4 |

5 | 4
(5 rows)

no_id | name
_______ i
3 | mnekonuTawwee
| cnown
| yepenaxa
| kut
2 | xuBeT B BOAE

CHoOBa 3araganu «KAT».

=> SELECT * FROM start_game();

context |

=> SELECT * FROM continue_game(1,true);

question

context | you win | question

=> SELECT * FROM continue_game(5,true);

| xuBeT B BOpE?

context | you win | question

=> SELECT * FROM continue_game(4,true);

context | you win | question

=> \c postgres

You are now connected to database "postgres" as user

| Bbl npowurpanu

=> DROP DATABASE plpgsql_queries;

DROP DATABASE

"student".



