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KomaHgbl 6e3 pesynsrarta Pogga’?“é“g

Komanaer SQL BcTtpauBatotcst B Ko PL/pgSQL

KaK ¥ B BbIDa)KEHUSIX:
3ampocC MOATOTaB/IUBAETCS,
nepemeHHble PL/pgSQL moACTaB/sOTCS Kak MapaMeTphI

SELECT — PERFORM

yno6HO 17151 BbI30Ba (PYHKIMIA ¢ TOOOUHBIMU 3 deKTamu
3arpoChkl, HauMHaKoIMecss Ha WITH, Hazio «obopaurBate» B SELECT

INSERT, UPDATE, DELETE n apyrue koMmaHasel SQL

KpoMe CTy>KeOHBIX KOMaH[
yTipaB/ieHe TPaH3aKIUsAMU — TOJIBKO B TIPOLIeAAypax ¥ aHOHUMHBIX O/10Kax

Kak Mbl yke Bugenu, PL/pgSQL oyeHb TeCHO UHTerpmpoBaH ¢ SQL.

B yacTHOCTH, BCe BblpaXeHUs BbIYUC/IAOTCA C NOMOLLLIO MOATOTOB/IEHHbIX
SQL-onepatopos. [Mpn 3TOM B BbIpaXXEHUAX MOXHO NUCMNOJ/1b30BaTh
nepemeHHble PL/pgSQL n napameTpbl nognporpaMmm — OHU
aBTOMAaTU4YeCKN NOACTaBNAKTCA B 3anpoc B BUAE NapamMeTpos.

BHyTpu koga Ha PL/pgSQL MOXHO BbINOAHATL U SQL-3anpockl. UToObI
BbIMOJIHATL 3anpoc, He Bo3spawaowmin pesynstaT (INSERT, UPDATE,
DELETE, CREATE, DROP 1 T. n.), AOCTATO4YHO NPOCTO Hanucarb KoMaHay
SQL BHyTpu Koga Ha PL/pgSQL Kak oTaenbHbIA onepatop.

KomaHpbl noarotaB/MBaloTCA TOYHO Tak Xe, Kak U BblpaXKeHusi. ITO
NO3BOMSIET 3aKELLMPOBaTb pa3obpaHHbIi (MK CnaHNPOBaHHbIN) 3anpoc r
He BbIMO/IHATL 3Ty YacTb PaboTbl NOBTOPHO. BHYTPY KOMaHA, Tak XXe MOXHO
ncnosib3osBartb nepemeHHble PL/pgSQL, koTopble 6yayT aBTOMatuyecku
3aMeHeHbl Ha napameTpbl.

Taknm xe 06pa3oM MOXHO Bbi3BaTb 1 06bIYHbIN 3anpoc SELECT, ecnu ero
pe3ynbraT He BaXKeH — A1 3Toro knw4desoe cnoso SELECT Hago
3ameHnTb Ha PERFORM. 3T0 nMeeT cMbIc/, Hanpumep, 414 Bbi3oBa
doyHKUMIA ¢ N0604YHbIM adhchbekToM. Ecniv 3anpoc HaunHaeTcs ¢ WITH, ero
Heobxoaumo «06epHyTb» B SELECT (4T06bI B KOHEYHOM UTOre 3arnpoc
HauynHanca Ha PERFORM).

KomaHasl COMMIT n ROLLBACK gonyckakTca TO/ILKO B npouenypax u
B @aHOHUMHbIX 6/10kax koga (BbinonHAeMbIx SQL-komaHaoin DO).

https://postgrespro.ru/docs/postgresgl/12/plpgsgl-statements#PLPGSQL-ST
ATEMENTS-SQL-NORESULT




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 TIo0ble KoMaHAs SQL, He BO3Bpalalomnue
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 TPAaH3aKIIUsMH B IIponeaypax

B mporenypax (4 B aHOHUMHEIX 6710Kax Koma) Ha PL/pgSQL M0XKHO TakKe MCIIOIb30BaTh KOMaH[H YIIPaBIeHUs
TpaH3aKIUusIMU:

=> 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 OIIpenesieHHble OTPaHUYEeHUs. BO-I’IepBbIX, Iponenypa AOJI2KHA HaYWHATh HOBYIO TPAH3AKIWIO, TO €CTh He
AOJI2KHa BEITIOJIHATHECSA B KOHTEKCTE YiKe Ha4yaTou 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... KOTOpAas BHIIIOJIHSIET KOMaHAy
yIIpaBlIeHHUs TPaH3aKlKeln, 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 I1enI0YKe MOSIBUTHCS, HAIPUMED, BEI30BY (DYHKIINH, KAK IOTyIaeTCsI, YTO TPAQH3aKIU OOJIKHA
3aBepLIUTHCS I'Ie-To «1ocepenuHe» onepartopa SELECT, a 3T0 HegoIIyCTUMO:

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

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

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



o)) PROFESSIONAL

OpHa cTpoka pesy/nbrara Posgres

SELECT ... INTO

T0/TyYeHue NepBoi 0 MOPSIZIKY CTPOKU pe3y/ibTaTa

O[lHad rmepeMeHHass COCTaBHOI'O THUIld
WA 11I0AX0As11ee KOJIMUYeCTBO CKa/IAPHBIX ITepeMEeHHBIX

INSERT, UPDATE, DELETE RETURNING ... INTO

TMoJlyYeHre BCTaB/IeHHOU (M3MEeHEeHHO!, y/laJleHHOM) CTPOKHU

O[lHad rmepeMeHHass COCTaBHOI'O THUIld
WA 1oAXoAd11iee KOJIMYeCTBO CKa/IAPHBIX MMepeMEHHBIX

Ecnn pe3ynbrtar 3anpoca BaXKeH, ero MOXXHO COXPaHUTb C MOMOLLbI0 dopasbl
INTO B 0gHYy NnepeMeHHy COCTaBHOIo TUMna Uan B HECKOJIbKO CKauTAPHbIX
nepemMeHHbIX. Ecnu 3anpoc Bo3BpallaeT HECKO/IbKO CTPOK, B NepeMeEHHYH
nonageT TONbKO nepsas 13 HMX (MOPSA0K MOXHO rapaHTMpoBaTh hpasoin
ORDER BY). Ecnu 3anpoc He Bo3BpallaeT HU OfHOW CTPOKK, NepemMeHHas
NoslyunT HeonpeaesnieHHoe 3HavYeHme.

AHanornyHo MoXxHo ucnone3osatb KomaHabl INSERT, UPDATE, DELETE
¢ tbpaszoit RETURNING. O1/im4me cocTtouT B TOM, YTO 3TN KOMaHAbl He
[O/DKHbI BO3BpaLartb 60/s1ee 04HOW CTPOKM — 3TO NpUBEAET K OLUNOKe, Tak
Kak HeT crnocoba ykasaTtb, kakas U3 CTPOK CYUTAETCHA «MEepPBOn».

https://postgrespro.ru/docs/postgresql/12/plpgsgl-statements#PLPGSQL-ST
ATEMENTS-SQL-ONEROW

Ecnn 3anpoc Bo3BpaLlaeT HECKO/TbKO CTPOK, U3 KOTOPbIX NCNOMb3yeTcod
TO/IbKO Of1H&a, 3TO CKOpee BCEero roBOpuUT 0 TOM, YTO 3anpoc HanncaH
HenpasunbHO. PL/pgSQL MOXeT coobulaTb O Takoi NoAo3pUTELHON
cutyauum (M 0 HECKOSTbKUX APYTuX).

https://postgrespro.ru/docs/postgresgl/12/plpgsgl-development-tips#PLPGS
QL-EXTRA-CHECKS

Bonee WMpoOKMMM BO3MOXHOCTAMKN 06/1afaeT CTOPOHHEE pacLumpeHmne
plpgsqgl_check (aBTop — Masen Ctexyne).

https://github.com/okbob/plpgsal_check




KoMmaHapI, BO3Bpallaoiife OOHY CTPOKY

Hagepnoe, Hauboinee dacto ucnonsdyercs B PL/pgSQL komanna SELECT, Bo3Bpalaloiias ogHy CTPoky. [IpuMep, KOTOPHIH
He IIOJIyYHUI0CH OBl BHIIIOJIHUTE C IIOMOIIBIO BEIPAXKEHUS C IIOA3apOoCoM (IIOTOMY YTO BO3BpAIIAOTCS Cpa3y ABa CTOJIONA):

=> 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 WHERE id = 1;
RAISE NOTICE '%', r;

END;

$$;

NOTICE: (1,Pa3)
DO

Komanpnsr INSERT, UPDATE, DELETE Toxe MOr'yT Bo3BpaliaTh pe3ynsTaT ¢ moMoibsio dpassl RETURNING. Mx MoXKHO
ucnonb30BaTh B PL/pgSQL TouHo Tak ke, Kak SELECT, no6aBus dpasy INTO:

=> DO $$

DECLARE
r record;

BEGIN
UPDATE t SET code = code || '!' WHERE id = 1 RETURNING * INTO r;
RAISE NOTICE 'U3menHunu: %', r;

END;

$$;

NOTICE: MW3MeHunu: (1,Pa3!)

DO

HpOBepKH IIPHA CO3JaHHUH H IIPH BBINIOJIHEHHUH NMOANIPOrpaMM

PL/pgSQL MmoxkeT BrIfaBaTh IPEeAyIPEXAEHNsI 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 nmpeaynpexaeHre 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 3mech MBI BUOUM ABa NIPEOyIPEXAECHUS BPEeMEHHU BHIIIOJIHEHUS: 3alIPOC BEePHYJI 00jiee OOHON CTPOKH, a B IPEOI0KEHNN
INTO yxka3aHo HeBepHOe umuciio napameTpoB (PL/pgSQL mpucBouT BTOpoMy HeolpenesieHHOe 3HaueHue). [Ipyrux IpoBepoK
B HaCTosillee BpeMs He IIPeyCMOTPEHO, HO OHU MOTYT IIOSIBUTLCS B cliefylomux Bepcusx PostgreSQL.

B xauecTBe 3HaueHUs TapaMeTpa plpgsql.extra warnings MoxKHO yKa3aTbh KOObI OTAENIHLHBIX IIPOBEPOK. Y CTaHOBKA
aHaJIOTUYHOTO IapaMeTpa plpgsql.extra errors 6ymeT BBI3HIBATH He IPEAYIPEXKAEHUS, a OIIHNOKHU.

=> RESET plpgsql.extra_warnings;

CroponHee pacmuperue plpgsql check, Hanucanzoe u pa3suBaeMoe IlaBnom Crexyre, IO3BOJISET IPOBEPUTH Kof Oojiee
meTanbHO. PacmiupeHue yKe yCTaHOBIIEHO B BUPTyaIbHOU MallliHe Kypca.

=> CREATE EXTENSION plpgsql_check;
CREATE EXTENSION
=> SELECT * FROM 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 HEHUCIIOJIb3yeMhbIe IIepeMEeHHBIE U TOT d)aKT, YTO BBIXOOHOMY IIapaMeTpPy He IIPUCBauBaeTCA
3HAQ4YEeHue.

Paciupenue uMeeT MHOXKECTBO BO3MOXKHOCTeH Jisi 00HApyKeHus Mpo6GieM B KOofie, B TOM YHCJIE U Ha 9Talle BEIIOIHEHUs.
Kpowme Toro, paciuupeHue BKIOYaeT ¥ MPobUIHPOBIIUK OIS Iened ontuMusaunu PL/pgSQL-koaa.

YCTpaHeHI/Ie HeOJIHO3Ha‘-IHOCTef;I HMEHOBAHHUSA

Tlomy4yuTcCs U BBIIOJIHUTE CIIeAYyOIIUN 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 u3-3a HeogHo3HayHocTH B SELECT: id MoxkeT o3HayaTh U uMs CTONOIA, ¥ UMS IIePEeMeHHOM:

ITpuyem Bo ppase INTO HeOgHO3HAYHOCTH HET — OHA OTHOCHUTCS TONbKO K PL/pgSQL. B coobienny, KCTaTH, BUAHO, KaK
PL/pgSQL Bripesaet ¢ppazy INTO, npexne ueM nepenath 3anpoc B SQL.

EcTbh HECKOJIBKO IOOXOM0B K YCTPAHEHUI0 HEOOHO3HAYHOCTEN.

IIepBBIE COCTOUT B TOM, YTOOB HEOMHO3HAYHOCTEN HE HOIYCKaTh. [IJI 3TOTO K ITePeMEeHHBIM f00aBIg0T NPpedUKC, KOTOPHIN



00BIYHO BEIOMpAETCsI B 3aBUCHMOCTHU OT «KJjlacca» IIepeMeHHOM, HallpuMep:

e JInsa mapaMeTpoB p_(parameter);
e [lns o6rrunbIx nepeMeHHbIx 1 (local) unu v (variable);
e Jlns KOHCTaHT c_ (constant);

OTO MPOCTOM U IEeUCTBEHHHIN CITI0CO0, €C/IU MCII0JIb30BaTh €0 CUCTEMATUYECKHU M HUKOTIa He UCIIOIb30BaTh IPeGUKCH B
uMeHax cTonbuoB. K MuHycaM MOXKHO OTHECTH HEKOTOPYIO HEPSUIIUBOCTh M IECTPOTY KOfa K3-3a JINIIHUX IOAYePKUBAHUM.

BoT kKak 310 MOXKeET BRITTIAOETH B HaAllleM CJiy4dae:

=> 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 c1toco6 COCTOUT B MCIIOIb30BaHUY KBATU(DUIMPOBAHHEIX UMEH — K UMEHU 00beKTa Yepe3 TOUKY JOMUCHIBAeTCsI
YTOUHSIOMNWH KBaTUu(GUKATOP:

e [lns cTonbua — MMS WK ICEBOOHUM TaOJIHLIbL;
o [I51s1 mepeMeHHON — MeTKy 6JI0Ka;
o [l mapameTpa — uUMs QYHKIUH.

Tako# criocob 6oree «4eCTHEIN», 4yeM nobaBieHne npeduKcoB, IOCKOIBKY paboTaeT st TI0ObIX Ha3BaHUN CTOJIOIOB.

BoTt Kak OymeT BBHITJISIETH HAIll IPUMED C UCIIOIb30BaHUEM KBaluhHUKaTOPOB:

=> 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, Pas!
DO

TpeTuil BapuaHT — yCTaHOBUTH IPUOPUTET IIEPEMEHHBIX Hafl CTONIOIaMu Ui Hao60pOoT, CTONOLOB Ha IePEMEHHBIMU. 3a
3TO OTBeYaeT KOHGUTypaluoHHEIN mapamMeTp plpgsql.variable conflict.

B psime ciydaeB 3TO yIpoIaeT paspenieHne KOHGINKTOB, HO He YCTPAHsIET UX IIOJIHOCTEI0. KpoMe TOro, HesiBHOE IIPaBUIIO
(KOTOpOE, K TOMY K€, MOZKET BHE3AIMTHO IOMEHSIThCSI) HEIIPEMEHHO IPUBENET K TOMY, YTO KaKO#-TO KOf OYAEeT BHITOIHSITHCS
He TakK, Kak Ipemnoaran pa3paboTuukK.

TeM He MeHee NIpUBeeM IIPUMeED. 30eCh YCTAHABINBAETCS IPUOPUTET IIEPEMEHHEIX, II0O9TOMY AOCTATOYHO
KBaJIU(PHUIIIPOBATE TOJIBKO CTOJIOIEI TAOIIHITEL:

=> 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, Pa3!
DO

=> RESET plpgsql.variable_conflict;



RESET

Kaxoit crtoco6 BEIOpaTh — OeJio OIBITa U BKyca. MBI peKOMeHIyeM OCTaHOBUTHLCS MO0 Ha nepBoM (mpedukcrr), 1ubo Ha
BTOPOM (KBaTM(GUKATOPHI), U HE CMEIINBATh UX B OQHOM IIPOEKTE, IIOCKOJIBKY CHCTEMAaTUYHOCTS KpaiHe BakKHa [AJIs
obsierueHust MOHUMAaHHUS KO/a.

B Kypce MHI 6ymeM HCIIOIb30BaTh BTOPOM CIIOCOG, HO TOJIBKO B TEX CIIy4asX, KOTHa 3TO AeHCTBUTEIFHO HEOOXOOUMO —
9TOOBI HE 3aTPOMOXKAATH IPUMEPEHL.

OpHaKo B Kofie, IpefHa3HaYeHHOM [JIs IPOMEIIIJIEHHON 3KCIUIyaTalluy, IyMaTh O HEOOHO3HAYHOCTSAX HAAo0 BCcerga: HeT
HUKAKOU rapaHTHH, YTO 3aBTPa B Ta0Iulle He MOSIBUTCS HOBBEIM CTOJIOEI] C UMEHEM, COBIIAAAIOIIUM C Ballel mepeMeHHOou!



[MpoBepKka pesynerara Pogéaﬁs%

INTO STRICT

rapaHTHsI Oy YeHHst POBHO OZJHOM CTPOKM — HU OOJIbIlle, HU MeHbIIe

HuarHoctrika ROW_COUNT

YKMCJIO CTPOK, BO3BPAIl[eHHbIX (00paboTaHHbBIX) TToc/eAHel KoMaH o SQL

[TepemenHass FOUND

nocie KoMaH bl SQL: McTHHA, ec/i KOMaH @ BepHysia (o6paboTasna) CTpoKy
ToC/1e LMK/Ia: MPU3HaK TOTr0, YTO BBINOTHU/IACk XOTs Obl OfiHA UTepaLys

[o6asuB k npegnoxeHnto INTO kntoyeBoe cnoso STRICT, Mbl noyymm
rapaHTuIO TOro, YTO KOMaHAa BepHy/a uan obpaboTtana posHO OAHY
CTPOKY — nHaue byaet 3aukcnpoBaHa oLunoka.

Kpome TOoro, MOXHO y3HaTb CTaryC TO/IbKO YTO BbINO/IHEHHOM KOMaHAbl SQL
(ecnu oHa He 3aBepLUUIachb OWNOKORN). [NA 3TOro ecTb ABa cnocoba.

Bo-nepBbIX, MOXHO MOJTYYUTb YNC/I0 CTPOK, 3aTPOHYTbIX KOMaHAO0M,
¢ nomoubto KOHcTpyKunn GET DIAGNOSTICS.

Bo-BTOpbIX, cneynansHaa nornyeckasa nepemeHHasa FOUND nokasbiBaer,
6b111M N 06paboTaHbl KOMaHAOW XOTSA Obl KakmMe-To AaHHbIe.

MepemeHHyto FOUND MOXHO MCNOMb30BaTh W Kak MHANKATOP TOro, 4To
Tesno UMKna BbIMNOAHWUI0OCE MUHUMYM OAUH pas.

https://postgrespro.ru/docs/postgresgl/12/plpgsqgl-statements#PLPGSQL-ST
ATEMENTS-DIAGNOSTICS




PoBHO OgHa CTpPOKa

YTO MpOU30UIET, €CIIH 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 mepeMmeHHy!0 OymeT 3amucaHa TOJIBKO IIepBasi CTpoka. ITockomnbKy ME He yKa3anu ORDER BY, To mopsimok CTpPOK B 001meM
clly4ae HenpefcKasyeM:

=> SELECT * FROM t;

TTockoneky 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 CTPOKHU?

=> 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 comepzkaTh 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

WHorga xo4eTcsi OBITh YBEPEHHEIM, YTO B PE3yIbTaTe BEIOOPKYU MOJTyYUsIach POBHO OOHA CTPOKa: HU Ooblile, HU MeHbIe. B
9TOM ClIy4ae yAoOHO Bocmonb3oBaTthes 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 mut Bumenu, komauael INSERT, UPDATE, DELETE, 3aTparuBaloii#e HECKOJIBKO CTPOK, IPUBOIST K ommbke. Opasa
STRICT mo3BoJIsIeT TapaHTHUPOBATh, YTO CTPOKA OyAeT POBHO OfHA (a He HOJb):

=> DO $$

DECLARE
r record;

BEGIN
UPDATE t SET code = code || '!' WHERE id = -1 RETURNING * INTO STRICT r;
RAISE NOTICE 'U3menunu: %', r;

END;

$$;

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

fABHan IIpOBEPKa COCTOsIHUSA

[Ipyrast BO3MOXKHOCTb — IIPOBEPSITL COCTOSTHYE IIOC/IeIHEN BHITOTHEHHOU SQL-KOMaHIE:

e Komanpma GET DIAGNOSTICS no3BossieT HOJIy4YUTh KOJIMYEeCTBO 3aTPOHYTHIX CTPOK (row_count);
e [IpenmompenenenHas jiorudeckas nepemenHass FOUND mokasrBaeT, 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;

RAISE NOTICE 'rowcount %', rowcount;
RAISE NOTICE 'found = %', FOUND;
END;

$$;

NOTICE: rowcount =1
NOTICE: found =t
DO

GET DIAGNOSTICS rowcount row_count;



3aMeThbTe: QUArHOCTUKA He MT03BOJIsIET 0OHAPYKUTH, YTO 3alIPOCY COOTBETCTBYET HECKOJIBKO CTPOK, ITOCKOJIBKY F'OW_count
BO3BpalllaeT eqUuHUILY.



TabnuuHble yHKUNK POQST'“@E

CTpoKwu 3aripoca
RETURN QUERY 3anpoc;

OpgHa cTpoka

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

CTPOKHU J00aB/SIIOTCS K pe3ysibrary,
HO BbITIOJTHeHHEe (DYHKLIMY He TIpeKpaIiaeTcs

KOMaH/Ibl MO’KHO BBITIO/IHATH HECKOJIBKO pa3
pe3y/ibTaT He BO3BpalllaeTcsl, MoKa (PyHKLUsS He 3aBepIIrTCs

UT06bI co3aatb Ha PL/pgSQL Tabnunynyto oyHKLUMIO, HYXXHO 00bABUTL ee
kak RETURNS SETOF nnn RETURNS TABLE (TO4YHO Tak Xe, Kak 1 ans
SQL).

UTOObI BEPHYTH U3 (PYHKLMM MHOXECTBO CTPOK, Ha40 BOCMO/1b30BaThCA
crneunanbHoi koHCcTpykumein RETURNS QUERY 3anpoc. Pesynbtar 6yaet
NPaKTUYECKN TaknUM Xe, KaK B cnydae SQL-doyHKUMN, cogepalleit aToT
3anpoc. OgHako 3anpoc 13 SQL-yHKUUN MMEET LWaHCbl ObITb
noAcTas/ieHHbIM B 06 beM/IIOLWLMIA 3anpoc, a B criydae PL/pgSQL-yHKuun
3TO WCKJTHOYEHO.

MOXHO BO3BpaLlaTb pe3ynbsraT U NOCTPOYHO, UCMOMb3YS KOHCTPYKLMIO
RETURN NEXT. OHa noxoxa Ha 06bl4Hbln RETURN, HO He npekpallaet
BbINOMIHEHME DYHKUMM, a AobaBNaeT Bo3BpaLlaeMoe 3Ha4yeHe B KauecTse
ovepeaHon cTpoku byayulero pesynsrata. KomaHgy RETURN NEXT

(M RETURN QUERY TOXe) MOXHO BbI3biBaTb HECKO/IbKO pas.

OKoHYaTeNbHbIN pe3ynbTaT 6yaeT BO3BPaLLEH TOMbKO, KOrAa BbINO/IHEHME
oyHKLUUM NONHOCTLIO 3aBepLUnTCs (418 3TOr0 MOXXHO UCMO/1b30BaTh
06bI4Hyt0 koMmaHagy RETURN). MHbimn cnoBsamu, RETURN NEXT He
paboTtaeT Kak yield B pyHKUMSAX-reHepaTopax COBPEMEHHbIX A3bIKOB.

https://postgrespro.ru/docs/postgresql/12/plpgsgl-control-structures#PLPGS
QL-STATEMENTS-RETURNING




TadauuHbIe PYHKIITHHA

ITpumep TabnuuHoM GdyHkuuu 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 o6bsaBIeHa Kak STABLE?

ITotomy 4TO, XOTSI 3HaYeHNEe (GYHKIWHN HE 3aBUCUT HU OT ITapaMEeTPOB, HU OT HAHHEIX, OHO TEM He MeHee HEeSIBHO 3aBUCUT OT
TeKyllel JIoKanu:

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

days of week | ordinality

Sun
(7 rows)



o)) PROFESSIONAL

Toru Posigres

PL/pgSQL TtecHo unTerprpoan ¢ SQL

B MPOLIeIyPHOM KO/Ie MOYKHO BBITIOHSTH 3aMPOChI
(odopmiieHHBIE KaK BbIP@XKEHUSI WU OT/e/bHbIe KOMaH/IbI)

B 3aripocCax MO>XHO HCII0/Ib30BdTh MM€peMEHHbIE
MOJ>XHO I10/1y4aThb pe3y/IbTaThkl 3alIPOCOB U UX CTaTyC

Hy>xHO c/ieuTh 38 HEOJHO3HAUHOCTSIMU pa3pelleHrs UMeH
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o)) PROFESSIONAL

Mpaktuka L Posigras

1. Harmmmre dynkiuio add_author gy qo6aBieHNst HOBBIX
aBTOpOB. DYHKIMS AO/DKHA MPUHKUMATh TPU MapaMeTpa
(dbamunus, Umsi, 0TUECTBO) U BO3BpalllaTh UeHTU(hUKATOD
HOBOT'O aBTOpA.

[TpoBephbTe, UTO MPUIOXKEHHE TI03BOJISIeT 100aB/IATH aBTOPOB.

2. Hamuure dyHkiyo buy_book A noKynmku KHUrU. @yHKIUS
MPUHUMaeT UIeHTU(UKATOP KHUTU U yMeHbllIaeT KOJIMUeCTBO
TaKWX KHUT Ha CK/ajle Ha efuHULy. Bo3Bpalljaemoe 3HaueHre
OTCYTCTBYeT.

[TpoBepsTe, UTO B «MarasuHe» MosiBU/IaCh BOSMOKHOCTb
TIOKYTIKH KHHT.
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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 06paTtnTb BHAMAHME, YTO MPv MOKYMNKe KHUT NPUIoXKeHne
MO3BONSAET «YNTU B MUHYC». ECn Gbl KOINYECTBO KHUT XPaHWU/I10Chb B
CTONGLE, NPOCTLIM U XOPOLUMM peLleHneM 6bI10 6bl caenartb orpaHnyeHne
CHECK. Ho B Hallem cny4yae KO/IM4eCcTBO pacCynuTbiBAETCA, U Mbl OT/I0XUM
HanncaHne NPOBEPKM A0 TEMbI «TpUrrepbl».



1. ®yakuus add_author

=> CREATE OR REPLACE 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 OR REPLACE 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



o)) PROFESSIONAL

[1pakTuka Pos{gres

Hanuiure Urpy, B KOTOpOI71 cepBep IIbITAeTCA yraJaThb 3arajaHHOe
I10/Ib30BaTe/ieM )KMBOTHOE€, 3a/laBas I10C/1eJ0BaTe/IbHbIe
YTOUHAROIIHMEe BOIMPOCHI, Ha KOTOPhIe MOXHO OTBeUaTh «/ia» WU/IH
«HEeT».

Eciv cepBep TNpeajioyKu/I HelpaBU/IbHbIN BapUAHT, OH 3aripalliyiBaeT
y TI0/Tb30BaTe/Isi UMs1 X)KMBOTHOT'O Y OT/TMYAIOIIIMM BOMPOC. JTa HOBasi
vH(bopMal[1s 3aTIOMUHAeTCS U UCTIO/b3YeTCs B CJIeAYIOLUX UrPaXx.

1. Co3gaiite Tabnuily AJis ipeAcTaBaeHust HGOPMALIWK.
2. Tlpupymaiite uHTepdeiic u peanu3yiTe HeoOXoAUMbIe (HYHKLIWH.
3. IIpoBepsbre peanusaLuio.
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Mpumep gnanora (mexay noabmMm):

— JOTO0 M/liekonuTaroLlee? — [a.
— 3TO C/N0oH? — Her.
— Cpatocbk. KTo a10? — Kur.
— Kak oT/imumnTb Kuta oT c/ioHa? — OH XuBeT B BoAe.

1. HdhopMauuto yao6Ho npeacTaBUTb B BUE ABOUYHOIO AepeBsa.
BHYTPEHHWE Y3/bl XPaHSAT BOMNPOCHI, /IMCTOBbIE Y3/1bl — Ha3BaHWA
XMBOTHbIX. OIH N3 AOYEPHMX Y3/10B COOTBETCTBYET OTBETY «/Aa», APYron —
OTBETY «HET».

2. Mexay Bbl3oBamu dyHKLMIT Ha0 nepegaBaTb MHAOPMaLMIO O TOM, Ha
KakoM y3/1e iepeBa Mbl OCTAHOBU/IUCH («KOHTEKCT» Avanora). ®yHKUmm
MOTYT GbITb, HANPUMEP, TAKUMU:

- HayaTb Urpy (HET BXOJHOIO KOHTEKCTA)

FUNCTION start_game(OUT context integer, OUT question text)

- NPOAO/IKEHNE UrPbl (NosTlyYaeM OTBET, BblAaeM crieyoLuii Bonpoc)

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

- 3aBepLueHune nrpbl (BHeceHne nHopmaymm 0 HOBOM XXMUBOTHOM)

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



1. Ta0oauna

=> 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 [epeBa.
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

3arafbeiBaeM 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

2|t | Cpatwcbk

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

end_game

Teneps B TabwuIe:

=> SELECT * FROM animals ORDER BY id;

id | yes id | no_id | name

B o - oo
1| 5 ] 3 | mnekonuTawwee
2 | | | cnown
3| | | yepenaxa
4 | | | kut
5 | 4 | 2 | xuBeT B BOME

(5 rows)

CHOBa 3arafiajii «KUT».
=> SELECT * FROM start_game();

context | question

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

context | you win | question

5 | | xuBeT B BOpE?

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

context | you win | question

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

context | you win | question

4 | f | Bbl npowurpanu



