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DOYHKLMU
BBI3bIBAOTCA B KOHTEKCTE BbIPpA>KEHUS

He MOT'YT YIIPaB/IATh TPaH3aKLUAMU
BO3BpAIlLIalOT pe3y/ibTar

[Ipouenypsi
BbI3bIBatOTCA oneparopom CALL
MOTYT yTIpaB/IATh TPaH3aKLUAMU
MOT'yT BO3BpalljaTh pe3y/bTar

Mpoueaypsbl 66111 BBeAeHbl B PostgreSQL 11. OcHOBHas npuynHa

NX NOSAB/IEHUA COCTOUT B TOM, YTO (DYHKLMW HE MOTYT YNpaB/ifTb
TpaH3akunamMmn. PYHKLNN BbI3bIBAKOTCHA B KOHTEKCTE Kakoro-mbo
BbIPa)KEHUS, KOTOPOE BbIYUCIAETCSA Kak 4acTb Y)Xe HayaTtoro oneparopa
(Hanpumep, SELECT) B y)xe Hauyartoi TpaH3akuuun. Henb3s 3aBepLunTb
TpaH3akuMio 1 HadyaTb HOBYIO «IocepeanHe» BbINO/IHEHNA onepaTopa.

[Mpoueaypbl Bceraa Bbi3biBAOTCA creymasibHbiM onepatopom CALL.

Ecnn aTOT oneparop cam HauMHaeT HOBYHO TpaH3akuuio (a He Bbi3biBAEeTCHA
N3 y)Xe Hayartomn), To B npoueaype MOXHO UCMO/b30BaTb KOMaH/bI
ynpaBfeHna TpaH3akKUuUamu,

K coxaneHuto, npoueaypbl, HanncaHHble Ha A3blke SQL, NuueHbl cenvac
BO3MOXHOCTU ncnosb3oBarb komaHabl COMMIT n ROLLBACK, xoTa Te

N3 HUX, YTO OChopMeHbl B HOBOM CTu/e cTaHgapTa SQL, BEPOATHO CMOryT
aTo fenaTb B 6yayuwem. NoatoMmy npumep npoueaypsbl, ynpas/stoLwen
TpaH3akuMamu, NpuaeTca oT/IoKUTb A0 TeMbl «PL/pgSQL. BbinosnHeHve
3anpocoB».

HOoraa MOXHO YC/bllaTh, YTO NpoLeaypa oTinyaeTcst oT hyHKLUUM Tem,
YTO He BO3BpAaLlAeT pe3ysibTal. Ho 3T0 He Tak — npoLeaypbl TOXe MOryT
BO3BpaLlaTb pe3ynbrar, ecnn Heobxoanmo.

®yHKLMM 1 npoLeaypbl MMetoT obLee NPOCTPaHCTBO MMEH U BMECTe
Ha3blBaKOTCA rmodrpozpammamu (routine).

https://postgrespro.ru/docs/postgresql/16/sql-createprocedure
https://postgrespro.ru/docs/postgresal/16/sgl-call




IIpouenypsl 0e3 mapaMeTpoOB

HauzeM ¢ nmpuMepa npocToi npouenyps! 6e3 rapamMeTpos.
=> CREATE TABLE t(a float);
CREATE TABLE

=> CREATE PROCEDURE fill()
AS $$

TRUNCATE t;

INSERT INTO t SELECT random() FROM generate_series(1,3);
$$ LANGUAGE sql;

CREATE PROCEDURE

YT0oO6HI BEI3BATh IPOLIEAYPY, HEOOXOAUMO UCIIOIH30BaTh CIEIMAIbHEIN OIIepaTop:
=> CALL fill();

CALL

Pe3ynbTaT paboTH BUAEH B TabIHIE:

=> SELECT * FROM t;

0.28972134958996265
0.49627395475474523
0.31386357160238454
(3 rows)

A Tenepsb nepeorpenenuM Hallly IpoLenypy B cTuile ctaHgapTa SQL:

=> CREATE OR REPLACE PROCEDURE fill()

LANGUAGE sql

BEGIN ATOMIC
DELETE FROM t; -- komanpa TRUNCATE noka 4TO He nogpepxuBaeTcsa B TakKuX Nognporpammax
INSERT INTO t SELECT random() FROM generate_series(1,3);

END;

CREATE PROCEDURE

Y6enumcs B ee paboTOCIIOCOGHOCTH:
=> CALL fill();

CALL

=> SELECT * FROM t;

0.25689226724072256
0.9633753018494535
0.662684031325532

(3 rows)

U monpo6yeM B IpOIieAype BHIIOIHUTE GUKCALMIO TPAH3AKIIHH:

=> CREATE OR REPLACE PROCEDURE fill()

LANGUAGE sql

BEGIN ATOMIC
DELETE FROM t;
INSERT INTO t SELECT random() FROM generate_series(1,3);
COMMIT;

END;

ERROR: COMMIT is not yet supported in unquoted SQL function body

OO6paTHTe BHUMaHHE, YTO MBI IIOJIyYHJIA OUIMOKY O HENOIYCTUMOMH KOMaH/Ie ellle Ha Talne OIpefesleHus IOAIPOTrpaMMbL.
INepenmMeHyeM TabuIly, C KOTOPOH paboTaeT Hallla IPollefypa:

=> ALTER TABLE t RENAME TO ta;

ALTER TABLE



BrI30B HUXKe He IIpUBeneT K omubke — TabiIulla B OIpenesieHUY IIPOolefypLl B CUCTEMHOM KaTaslore Tellephb IIpefcTaBlieHa
He 10 UMEHH, a 10 UAeHTU(MUKATOPY, KOTOPHIH ORI ITOIyU€EH ellle Ha 3Talle CO3[aHUs TOAIPOTPaMMEL.

=> CALL fill();

Ty 2K€e CaMyIO 3aia4y, 4TO BBIIIOJIHAJIA IIpoLenypa, MO2KHO PEIINUTh U C IIOMOIIBIO (byHK].II/II/I, BO3BpalllaeMoO€e 3Ha4YeHue
KOTOPOM OIIpefesisieTCs IIOCIeAHUM OIlepaTopoM. MoKHO 0ObsIBUTh THII pe3yibTaTa void, ecnu pakTudecku GyHKINS
HHU4YEero He BO3BpalllaeT, UJIK BEPHYTh YTO-TO OCMEICJIEHHOE.

BosspatuM Tabnulle IpexHee UM U onpenenuM GyHKINIO:
=> ALTER TABLE ta RENAME TO t;
ALTER TABLE

=> CREATE FUNCTION fill_avg() RETURNS float

LANGUAGE sql

BEGIN ATOMIC
DELETE FROM t;
INSERT INTO t SELECT random() FROM generate_series(l, 3);
SELECT avg(a) FROM t;

END;

CREATE FUNCTION
B nmo6oMm crny4yae GyHKIHS BEI3EIBAETCS B KOHTEKCTE KAaKOro-InG0 BHIPAXKEHUS:
=> SELECT fill_avg();

fill avg

0.1817874984037878
(1 row)

=> SELECT * FROM t;

0.4485409022573086

0.07551277044007954

0.021308822513975256
(3 rows)

Yero HeIb3sI JOCTUYD C IIOMOIIBIO q)yHKLII/II/I — 9TO yIIPaBJIEHUS TPAH3aKIUAMHU. Hous IIponenypax Ha si3bIKe SQL, KaK MBI
BUOEJIN, 3TO IIOKa He MoaOePXKHUBaeTCA (3aTo IIOOOEeP2KUBAETCS IIPU UCIIONIb3OBAHUU OPYTUX SI3BIKOB).

IIpouenypsl ¢ mapaMeTpaMu

[To6aBuM B IIpoLeOyPY BXOOHOM apamMeTp — YHUCJIO0 CTPOK:
=> DROP PROCEDURE fill();
DROP PROCEDURE

=> CREATE PROCEDURE fill(nrows integer)
LANGUAGE sql
BEGIN ATOMIC
DELETE FROM t;
INSERT INTO t SELECT random() FROM generate_series(1l, nrows);
END;

CREATE PROCEDURE

ToyHO Tak XkKe, Kak U B Cliy4dae (byHK].II/II‘/‘I, IIPXU BBI3OBE IIPOLIENYP (l)aKTI/I‘IeCKI/Ie IIapaMeTphBl MO2KHO IIepegaBaThb
IIO3UIITMOHHBIM CII0co00M MM II0 UMEHHU:

=> CALL fill(nrows => 5);
CALL

=> SELECT * FROM t;



0.6039564834053821

0.3377181040277384
0.37668593034850906

0.8990458664904013

0.6180455382134953
(5 rows)

ITpouenypsl MoryT Takxke uMeTb OUT- u INOUT-napamMeTpsl, C IOMOIIbI0 KOTOPHIX MO2KHO BO3BpalllaTh 3HAYEHUS:
=> DROP PROCEDURE fill(integer);
DROP PROCEDURE

=> CREATE PROCEDURE fill(IN nrows integer, OUT average float)
LANGUAGE sql
BEGIN ATOMIC
DELETE FROM t;
INSERT INTO t SELECT random() FROM generate_series(1l, nrows);
SELECT avg(a) FROM t; -- kak B dyHKuuUM
END;

CREATE PROCEDURE
ITonmpobyem:
=> CALL fill(5, NULL /* 3Ha4yeHuMe He ucnosb3yeTcsi, HO ero Heob6xomumMo ykKaszaTb*/);

average

0.40010193412754375
(1 row)
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Heckonbko nmoArnporpaMm C OAHUM M TEM XKe UMeHEM
TMIOZNIpOrpaMMa OZIHO3HaYHO OIpe/iessieTCsl CUTHAaTypou —
MMeHeM 1 BXOJHbIMU ITapaMeTpaMu

THUIT BO3BpPalllaéMOro 3HaUeHUWA U BBIXOAHbIE IMTapaMeTPbl UTHOPHUDYIOTCA

noaxodiiiads roAarporpaMma BLI6I/IpaETCH BO BpeMs BbITIO/THEHUA
B 3dBUCHMMOCTHU OT ('l)aKTI/ILIeCKI/IX mapamMeTpoB

Komanga CREATE OR REPLACE

TIPU HeCOBTa/IeHUU TUTIOB BXOAHBIX NTapaMeTPOB CO3/jaCT HOBYIO
reperpy’>keHHy0 MoANpOrpaMMy

MPHY COBIMAJeHUN — WU3MEHUT CYLLeCTBYIOLIYIO MOAIPOrpaMMmy,
HO HeJTb3s1 [IOMEHSITh THII ITOANPOTrPaMMbl, THUIT BO3BPALllaeMOr0 3HAYEHWs,
tunbl OUT-nmapameTpos

Meperpyska — 3T0 BO3MOXHOCTb MCMNO/Ib30BaHUSI OAHOIO M TOTO e UMEHM
A151 HECKOMbKMX NOANPOrpaMm, oT/IM4atoLLmMXcs Tunamm napameTpos IN
n INOUT.

CueHamypa noornpozpamMmmMmbl — ee UMSA U TUMbl BXOAHbIX NapamMeTpoB.
Mpu BbI3OBE PostgreSQL HaxoauT noanporpaMmmy, COOTBETCTBYHOLLYIO
curHaType. Bo3MOXHbI cuTyaumun, Korga noaxoAdLlyo nognporpamMmmy
HEeBO3MOXHO onpeaennTb OAHO3HA4YHO; B TakOM C/lyyae BO Bpemd
BbIMNO/IHEHNA BO3HUKHET OLLMbKa.

OfHako B curHarypy, B YaCTHOCTU, HE BXOLAT:

* TUM nognporpamMmmel (Npoueaypa uam PyHKuns);
* Tunbl napameTpos OUT,

* TUN BO3BpaLLaeMOoro 3Ha4yeHus.

Meperpy3ky Hago yunTbiBaTb, BbiNoAHAA komaHay CREATE OR REPLACE
(FUNCTION wnn PROCEDURE). Ecnu curHatypa He cosnagaet

HW C OAHOWN 13 cyulecTByrOWMX, OyAeT co3gaHa HoBas NeperpyXeHHas
nognporpamMmma, a npu cosnageHnn — n3MeHeHa CyLecTBYHoLLas.

B nocnegHem cnydae He paspeluaeTca U3MeHATb TUM nognporpamMmbl, TUM
OUT-napamMeTpoB uan Tun Bo3BpaLlaemMoro 3Ha4yeHus, ogHako MOXHO
N3MEHUTb AA3bIK U Apyrve cBoncTea. MoaTtoMy MHorga npuxoauTcs yaansitb
nognporpaMmmy 1 co3gasartb ee 3aHOBO, B 3TOM C/lyyae rnoTpebyeTca Takke
yOoa/nTb 3aBUCSALLME OT Hee 0ObEeKTbI: Apyrve nognporpaMmmbl,
npeactasneHua, Tpurrepbl n T. N. (DROP ROUTINE ... CASCADE).

https://postgrespro.ru/docs/postgresqgl/16/xfunc-overload
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[Tognporpamma, NpyUHUMarOLasi TapamMeTphbl pa3HbIX TUIOB

(hopMasbHbIe apaMeTpbl UCII0/Ib3YHOT MOJIMMOP(HbBIE TICEBJOTHUIIBI
(Haripumep, anyelement UMM anycompatible)

KOHKDeTHbIN THII JaHHbIX BbIOMPAETCsI BO BPeMsl BLITIO/IHEHHUSI
1o TUMy (akTuuecKrx rnapameTpoB

B HeKoTopbIX crlyyasx yaobHO He co3faBaTb HECKO/IbKO NeperpyXXeHHbIX
nognporpamMm As1a pasHbiX TUNOB, a HanucaTb 04HY, NPUHUMAIOLLYHO
napameTpbl 1060ro (MNun noyuTn Nboro) Tuna.

[lnsa aTtoro B KayecTse Tuna hopmasibHOro napamerpa ykasblBaeTcs
crneunasnbHblil Mos1uMopgbHbIl ncesoomurt. Noka Mbl pacCMOTPUM ABa
n3 HUX — anyelement n anycompatible — HO no3)ke BCTpeTUMCS

N C opyrumu.

MonvmMopdHble NCEBAOTUMbI B ONPeAeIEHNN MO3BO/IAOT UCMOMNb30BaTb
B KQUeCTBe NapaMeTpoB /1H06bIe TWMbl, NPY 3TOM KOHKPETHbIA T1M,

C KOoTopbIM ByaeT paboTaTk nognporpaMmMa, BblibrpaeTcsl BO BPEMS
BbINO/IHEHNS MO TUMY hakTUYECKoro napameTpa.

Ecnn B onpegeneHnm ykazaHo HECKO/IbKO NOSIMMOPIHbLIX NapamMeTpoB
Tvna anyelement, To Bce pakTuyeckme napameTpbl HEABHO NPUBOAATCS
K TNy NepBoro u3 HUx. Ecnuv e ykazaHo HECKO/IbKO NapamMeTpoB Tuna
anycompatible, To TvnbI hakTMyeCcKnx NapameTpoB NPUBOAATCS

K HEKOTOpOMY obLemy Tuny.

Ecnv nognporpamma o6baBneHa ¢ Bo3BpallaeMbiM 3Ha4YeHNEM
NOIMMOPHOro TMMna, To OHa A0/HKHA NMETh NOo KpaiHein Mmepe oAuH
BXOAHOW NOMMMOPMHbIA napameTp. KOHKPETHbI TN BO3BpaLLaemoro
3HaYeHus TaKke onpegenserca ncxona N3 Tuna akTMyeckoro BXo4HOro
napameTpa. Ana nognporpamm B cTune ctaHaaptTa SQL BO3MOXHOCTU
MCNONb30BaTh NONMMOPMHLIE TUMbI AAHHbIX A1 apryMEHTOB HET.

https://postgrespro.ru/docs/postgresqgl/16/extend-type-system#EXTEND-TY
PES-POLYMORPHIC

https://postgrespro.ru/docs/postgresgl/16/xfunc-sql#XFUNC-SQL-POLYMO
RPHIC-FUNCTIONS




ITeperpyzKeHHbI€ MOIIPOrPaMMbI

ITeperpy3ka paboTtaeT OgUHAKOBO U Ay GyHKIUY, 1 015 npouenyp. OHU UMeloT 06111ee IPOCTPAHCTBO UMEH.

B kauecTBe npuMepa HamumeM (HyHKIHIO, BO3BpAIIaolyio 60Ibinee U3 ABYX Iebix ynucesl. (IToxoxkee BRIpaxkeHUe eCTh B
SQL u Ha3bIBaeTcs greatest, HO MBI HanmuieM COOCTBEHHYIO GYHKITHIO. )

=> CREATE FUNCTION maximum(a integer, b integer) RETURNS integer
LANGUAGE sql
RETURN CASE WHEN a > b THEN a ELSE b END;

CREATE FUNCTION
ITpoBepuM:
=> SELECT maximum(10, 20);

maximum

20
(1 row)

r]:[OI'ISI'CTI/IM, MBI PEIIXUJIA COelaTh aHAaJIOTUYHYIO Cl)yHKLII/IIO AJIsi TPeX YHuCell. Enaro;:[aps{ IIeperpy3ke, He HaJo IIpUuayMbIBaTb
AOJid Hee KaKOe-TO HOBO€ Ha3BaHHE:

=> CREATE FUNCTION maximum(a integer, b integer, c integer)
RETURNS integer
LANGUAGE sql
RETURN CASE
WHEN a > b THEN maximum(a, c)
ELSE maximum(b, c)
END;

CREATE FUNCTION
Temneps y Hac ABe QYHKIUY C OQHUM UMEHEeM, HO Pa3HBEIM YKCJIOM IIapaMeTpPOB:
=> \df maximum

List of functions

Schema | Name | Result data type | Argument data types | Type
-------- R e e I
public | maximum | integer | a integer, b integer | func
public | maximum | integer | a integer, b integer, c integer | func
(2 rows)

U 06e paboTatoT:
=> SELECT maximum(10, 20), maximum(10, 20, 30);

maximum | maximum

Komanpa CREATE OR REPLACE no3BoiseT co3maTh MOAIPOrpaMMy WIM 3aMEHUTH CYIIeCTBYIONUIYIO0, He yoasis ee.
ITockoNnbKy B HAaHHOM ciy4ae GyHKIUS C TAKOUM CUTHATYPOU yxKe CyIIeCcTBYyeT, OHa OymeT 3aMeHeHa:

=> CREATE OR REPLACE FUNCTION maximum(a integer, b integer, c integer)
RETURNS integer
LANGUAGE sql
RETURN CASE
WHEN a > b THEN
CASE WHEN a > ¢ THEN a ELSE c¢ END
ELSE
CASE WHEN b > ¢ THEN b ELSE c END
END;

CREATE FUNCTION

HYCTB Hallla (byHKL{I/IS{ pa60TaeT He TOJIBKO OJIs LIeJIbIX YHCeJI, HO U OJId BeIlleCTBEHHBIX. Kak storo JZ[O6I/ITI:CS{? MoxHO
OIPENEeNIUTH ellle TaKyIo (PyHKIIUIO:

=> CREATE FUNCTION maximum(a real, b real) RETURNS real
LANGUAGE sql
RETURN CASE WHEN a > b THEN a ELSE b END;



CREATE FUNCTION
Teneps y Hac Tpu QPYHKIIUY C ODUHAKOBEIM UMEHEM:
=> \df maximum

List of functions

Schema | Name | Result data type | Argument data types | Type
-------- R i e e
public | maximum | integer | a integer, b integer | func
public | maximum | integer | a integer, b integer, c integer | func
public | maximum | real | a real, b real | func

(3 rows)

[IBe ¥3 HUX UMEIOT OMMHAKOBOE KOITMYECTBO IIapaMeTPOB, HO OTIMYAIOTCS UX TUIIAMU:
=> SELECT maximum(10, 20), maximum(1l.l, 2.2);

maximum | maximum

Ecnu nomgnporpaMMa IieperpyzeHa HeCKOJIBKO pa3s, TO IJIs IONTydYeHus: HHGOPMalul TOJIBKO O HEKOTOPHIX U3 HUX MOXKHO
yKa3aTb B KoMaHze \df TUIIBI HHTEpeCyoIKX mapaMeTpPoB:

=> \df maximum real

List of functions

Schema | Name | Result data type | Argument data types | Type
-------- B T L T e
public | maximum | real | a real, b real | func
(1 row)

ansite HaM TPUOETCS ONPEeNeIuTh PYHKIUY OIS BCEX OCTAILHEIX TUIIOB JAHHEBIX U IIOBTOPUTH BCE TO XK€ CaMoe OJI TPexX
napameTpoB. [IpuTOM 4YTO OIlepaTopEl B TeJie 9TUX GyHKUUYN OyOyT OOHU U Te XKe.

IMonumopdubie GyHKIIUU

3meck HaM IOMOTYT monuMopbHEIE TUIE anyelement u anycompatible. 3To mceBOOTUIIE], B3aMEH KOTOPHIX IIPU BHI30BE U
WHTepnpeTauuu GyHKUUHU OyOeT MOACTaBlIeH TUIl (GaKTHYEeCKOro napaMerpa. PasyMeercs, B Ciiydyae onpeneieHust
TOATIPOrPaMMEL B CTHIIe cTanmapTa SQL ee ko OymeT pa3o6paH elle Ha 3Tane CO3TAHUS, ¥ BOCIIOJIb30BATHCS
MOTUMOP(HBIMY IICEBOOTUIIAMU HE yIaCTCH.

Yoanum Bce Tpu Hamu QyHKINU...

=> DROP FUNCTION maximum(integer, integer);

DROP FUNCTION

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

=> DROP FUNCTION maximum(real, real);

DROP FUNCTION

...l 3aTeM CO3TafguM HOBYIO:

=> CREATE FUNCTION maximum(a anyelement, b anyelement)
RETURNS anyelement
AS $$
SELECT CASE WHEN a > b THEN a ELSE b END;
$$ LANGUAGE sql;
CREATE FUNCTION

Takast GyHKIMS [OJKHA IPUHKUMATH JII000H THII JaHHEIX (a paboraTs OymeT C JII00BIM TUIIOM, [AJISI KOTOPOI'O OIIpefesieH
omepaTop «0oJbIIE»).

IMonyuurcs?
=> SELECT maximum('A', 'B');
ERROR: could not determine polymorphic type because input has type unknown

VBrI, HeT. B ;aHHOM Cily4Yae CTPOKOBEIE IUTEPAsbl MOT'yT ObITh Tuma char, varchar, text — KOHKpPETHEBIM TUII HaM
Hen3BecTeH. Ho MOKHO IPUMEHUTH SIBHOE IIPUBEIEHUE TUIIOB:

=> SELECT maximum('A'::text, 'B'::text);



maximum

E1re npumep C OPYrUM TUIIOM:
=> SELECT maximum(now(), now() + interval 'l day');

maximum
2024-07-06 16:21:42.553732+03
(1 row)

Tun pesynbrata GYyHKINY BCcerga OyaeT TOT Ke, YTO U TUII ITapaMeTPOB.

Ho M03KHO IPOABUHYTLCS €llle AajibIlle — CHOeslaTh TakK, YTOOB MOKHO OBIJIO MCIIOJIb30BATh B MOTUMOPQHEIX HOAIPOrPaMMax
He abCOJII0THO OOWHAKOBEIE TUIIB], @ COBMECTUMEIE, TO €CTh T€, YTO MOTYT OBITh IPUBEIEHE! OPYT K APYTY HEsIBHO. [
9TOT0 HYKHO HCIIOJIL30BaTh IONIMMOPGHEIN IIceBIoTUNI anycompatible.

Vpanum Hamry GyHKIUIO U B3aMeH Hee CO3OamuM OPYyTyio:
=> DROP FUNCTION maximum;
DROP FUNCTION

=> CREATE FUNCTION maximum(a anycompatible, b anycompatible)
RETURNS anycompatible
AS $$
SELECT CASE WHEN a > b THEN a ELSE b END;
$$ LANGUAGE sql;

CREATE FUNCTION
TToBTOpPUM HaIII OIBIT C TapaMeTPaMHU-IUTePalaMu:
=> SELECT maximum('A', 'B');

maximum

ITonyuumnocs!

Ho ecnu TUIBI TapaMeTPOB He COBIIAAIOT U He MOTYT GBITH HEeSIBHO IIPUBENEHEI K HEKOTOPOMY 06IIeMy THUIY, TO OymeT
omruoKa:

=> SELECT maximum(1l, 'A');

ERROR: invalid input syntax for type integer: "A"
LINE 1: SELECT maximum(1l, 'A');

A

B stom IIpruMepe TaKOoe OrpaHUuYeHNre BBITJIAOUT €CTECTBEHHO, XOTA B HEKOTOPEIX CJIy4asiX OHO MO2KEeT OKa3aThCia U
HEyHOoOHBIM.

OnpepnenuM Tenepb GYHKIHIO C TpeMs TapaMeTpaMu, HO TaK, YTOOBI TPETHUH MOKHO GbLIIO HE YKa3hIBaTh:

=> CREATE FUNCTION maximum(
a anycompatible,
b anycompatible,
c anycompatible DEFAULT NULL
) RETURNS anycompatible
AS $$
SELECT CASE
WHEN c¢ IS NULL THEN
X
ELSE
CASE WHEN x > ¢ THEN x ELSE c END
END
FROM (
SELECT CASE WHEN a > b THEN a ELSE b END
) max2(x);
$$ LANGUAGE sql;

CREATE FUNCTION

=> SELECT maximum(10, 11.21, 3e3);



maximum

Tak paboraeT. A Tak?
=> SELECT maximum(10, 11.21);

ERROR: function maximum(integer, numeric) is not unique
LINE 1: SELECT maximum(10, 11.21);

HINT: Could not choose a best candidate function. You might need to add explicit type
casts.

A Tak npousonies KOHGIUKT MeperpyKeHHbIX QyHKINH:
=> \df maximum

List of functions

Schema | Name | Result data type | Argument data types
| Type
-------- L i S R e R
_____________________ B R ——
public | maximum | anycompatible | a anycompatible, b anycompatible
| func
public | maximum | anycompatible | a anycompatible, b anycompatible, c anycompatible
DEFAULT NULL::unknown | func
(2 rows)

HeBo3Mo0KHO IIOHATH, UME€EeM JIU MEI B BULY (byHKL[I/IIO C OByMs IlapaMeTpaMu, UJIu C TpeMs (HO IIPOCTO HE yKa3aJlu
TIOCJIETHUM).

MBI pemM 3TOT KOH(IUKT IPOCTO — yHAJIMM IEPBYIO QYHKITNIO 32 HEHATOOHOCTHIO.
=> DROP FUNCTION maximum(anycompatible, anycompatible);

DROP FUNCTION

=> SELECT maximum(10, 11.21), maximum(10, 11.21, 3e3);

maximum | maximum
......... demmm -

11.21 | 3000
(1 row)

Temneps Bce paboraet. A B TeMe «PL/pgSQL. MaccuBel» M y3HaeM, Kak OIPeeIsiTh IOAIIPOrpaMMEl C IPOM3BOILHEIM
YHCJIOM ITapaMeTpOB.



ITormn Pogga’??&

MOo’KHO cO37jaBaTh ¥ UCIO/Ib30BaTh COOCTBEHHbBIE MPOLIeAYPhI

B otmmunie oT QyHKLMM, TTPOLIeyPhl BBI3BIBAKOTCS OTIepaTOPOM
CALL u MOryT yInpas/iiTh TPaH3aKLIUAMU

15 ipotieyp 1 MyHKIWM TIOJiep/KUBalOTCS Ieperpy3Ka
Y TiomuMopdusm



o)) PROFESSIONAL

Mpaktuka L) Posigras

1. B tabmuie authors umeHa, hamMUIUKM 1 OTYECTBA aBTOPOB
TI0 CMBIC/TY JI0JDKHBI ObITh YHUKA/IbHBI, HO 3TO yC/IOBUE HUKAK He
npoBepsieTcsi. HanuiiyTe rpoLeAypy, yAa/stoIy0 BO3MOXKHbIE
NyOJ/IMKaThl aBTOPOB.

2. Yrtobbl HEOOXOIUMOCTHE B MOA0OHOI TIpoIielype He BO3HUKAIA,
Co3/laiiTe orpaHUueHue 1[eJIOCTHOCTU, KOTOPOe He T03BOJIUT
TIOSIBIISITLCS AyOMMKaTaM B Oyyiiem.

1. B npnnoxeHnn BO3MOXHOCTb A06aB/MATbL aBTOPOB MOSABUTCA B TEME
«PL/pgSQL. BbinonHeHne 3anpocoB». A noka a1 NPoBepPKM MOXHO
[o6aBuTb ay6nunkatel B Tabnuuy BPYUHYIO.



1. YcTpaHeHHe OyO/JIHKAaTOB

B nensix mpoBepku mo6aBuM BTOporo IlymkuHa:

=> INSERT INTO authors(last_name, first_name, middle_name)
VALUES ('Mywkuu', 'Anekcanpp', 'CepreeBuy’);

INSERT 0 1

=> SELECT last_name, first_name, middle_name, count(*)
FROM authors
GROUP BY last_name, first_name, middle_name;

last_name | first_name | middle_name | count

------------ T e e L
CeuopTt | DxoHaTaH | | 1
Ctpyraukuin | Bopuc | HaTtaHoBMvY | 1
MywKunH | Anekcanpgp | Cepreesuy | 2
Ctpyraukuit | Apkapuin | HaTtaHoBMu | 1
Toncroit | Jles | Hukonaesny | 1
TypreHnes | WBaH | Cepreesuy | 1
(6 rows)

3a11aqy YCTPpaHEHUusA l]1}/'6J'II/IKaTOB MOZKHO PEIIUTh Pa3HBIMHU CIIoco0amu. HaanMep, TakK:

=> CREATE PROCEDURE authors_dedup()
LANGUAGE sql
BEGIN ATOMIC
DELETE FROM authors
WHERE author_id IN (
SELECT author_id
FROM (
SELECT author_id,
row_number() OVER (
PARTITION BY first_name, last_name, middle_name
ORDER BY author_id
) AS rn
FROM authors
) t
WHERE t.rn > 1
)i
END;

CREATE PROCEDURE
=> CALL authors_dedup();
CALL

=> SELECT last_name, first_name, middle_name, count(*)
FROM authors
GROUP BY last_name, first_name, middle_name;

last name | first name | middle name | count
------------ B e
CeuoTr | DxoHaTaH | | 1
Ctpyraukuin | bopuc | HataHoBuyY | 1
NywKkuH | Anekcanpp | Cepreesuy | 1
Ctpyraukuin | Apkagui | HataHoBMY | 1
Toncton | Nes | HukonaeBuy | 1
Typrexes | WBaH | Cepreesuy | 1
(6 rows)

2. OrpanuyeHHe EeJI0CTHOCTH

Co3smaTh IOAXOAsIee OrpaHndYeHre eJIOCTHOCTH MeIllaeT TOT (PaKT, YTO OTUECTBO MOXKeT ObITh HeompeneneHHBIM (NULL).
HeonpeneneHHble 3HaYEHUS CUUTAIOTCS PA3JIMYHLIMY, I03TOMY OrpaHUYEeHNe

UNIQUE(first_name, last_name, middle_name)
He mmoMeIrnaeT fo6aBUThL BToporo [I;koHaTaHa CBudTa 6e3 oTuecTBa.

3amavy MOXKHO PELINTbh, CO37IaB YHUKAJIBHBEIN NHIEKC:



=> CREATE UNIQUE INDEX authors_full_name_idx ON authors(
last_name, first_name, coalesce(middle_name,'")

)i
CREATE INDEX
TIpoBepum:

=> INSERT INTO authors(last_name, first_name)
VALUES ('CBu¢t', '[OxoHaTaH');

ERROR: duplicate key value violates unique constraint "authors_full_name_idx"
DETAIL: Key (last name, first name, COALESCE(middle name, ''::text))=(Csu¢t, [xoHaTaH, )
already exists.

=> INSERT INTO authors(last_name, first_name, middle_name)
VALUES ('Mywkuu', 'Anekcanpp', 'CepreeBuy’);

ERROR: duplicate key value violates unique constraint "authors full name idx"
DETAIL: Key (last name, first name, COALESCE(middle name, ''::text))=(MywkuH, Anekcanpp,
Cepreesny) already exists.



o)) PROFESSIONAL

[1pakTuka+ Pos{gres

1. TlonmyuuTtcst ¥ cO3AaTh B OJHOM Y TOM >Ke CXeMe U UMeroLre
OJHO U TO >Ke UMsL: a) TIPOoLieypPy C OAHUM BXO/IHBIM MlapaMeTpOM,
6) OyHKIIMIO C OHUM BXOHBIM MTapaMeTPOM TOT'0 JKe THIIa,
BO3BpAlAIOLLYI0 HEKOTOPOe 3HaueHre? B) MpoLeAypy C OJHUM
BXO/IHBIM U OJIHUM BbIXOJIHbIM MapameTpom? [IpoBepbTe.

2. B Tabsuiie XpaHATCS BellleCTBeHHbIe uncia (HarpyuMmep,
pe3y/bTaThl KaKUx-11Mb0 u3MepeHuii). HanuiimTe riporjeaypy
HOpPMaJ/IM3aLuM JaHHbIX, KOTOpasi YMHOXKaeT BCe YUCJIa Ha
orpeiesieHHbIN KO3(hdUITMEHT Tak, uTOObI BCe 3HAaUEHHS TTOTIaH
B UHTepBas or —1 fgo 1.

[Tporieaypa 0/KHA BO3BpalljaTh BHIOpaHHBIN KOI(PHHUIUEHT.

10

2. B kauecTBe KO3ahhmuMeHTa BO3bMUTE MaKCMMasibHoe abCosoTHOEe
3Ha4YeHue 13 Tabnmupbl.



1. Ileperpy3ka npoueayp U GyHKIHH

=> CREATE DATABASE sql_proc;

CREATE DATABASE

=> \c sql_proc

You are now connected to database "sql proc" as user "student".

He mony4yuTcsi, TakK KakK B CUTHATYPY IOAIIPOTrPAaMMBL BXOOUT TOJIBKO MM U THUII BXOOHBIX IIapaMeTPOB (BO3BpaIaeMoe
3HAYEHWE UTHOPUPYETCSI), ¥ IPU 9TOM IPOIEeNyPH U QYHKIINM UMEIOT 00I1ee MIPOCTPAHCTBO UMEH.

=> CREATE PROCEDURE test(IN x integer)
LANGUAGE sql
RETURN 1;

CREATE PROCEDURE

=> CREATE FUNCTION test(IN x integer) RETURNS integer
LANGUAGE sql
RETURN 1;

ERROR: function "test" already exists with same argument types

B HEKOTOPEIX COOOIIEHUX, KaK U B 9TOM, BMECTO CJIOBA «IIPOLEAYyPa» UCIONIb3yeTCs «(PYHKIHUI», IOCKOIBKY BO MHOTOM
OHH YCTPOEHHI ONUHAKOBO.

=> CREATE OR REPLACE PROCEDURE test(IN x integer, OUT y integer)
LANGUAGE sql
RETURN x;

ERROR: cannot change whether a procedure has output parameters
HINT: Use DROP PROCEDURE test(integer) first.

Takyio IpOIenypy ToXkKe CO3[aTh HeJIb3sl, TaK KaK y2Ke UMEeeTCsI IIPoliefiypa C TAKOM Ke CUTHATYPOH, a U3MEHSTh BbIXOJHEIE
napaMeTpH! (1 HaKT UX HaIWYus) AJI UMeIoIecs IOANIPorpaMMEI TaKxXKe 3ampelneHo. Ham npeaaraioT yoanuTs
TOATIPOrpaMMy, YTOOBI 3aTeM CO3[aTh ee 3aHOBO.

2. HopMau3anus DaHHBIX

Tabmuila C TECTOBEIMU TAaHHBIMU:
=> CREATE TABLE samples(a float);
CREATE TABLE

=> INSERT INTO samples(a)
SELECT (0.5 - random())*100 FROM generate_series(1,10);

INSERT 0 10
TIpouenypy MOXXHO HalucaTh, UCIIOJIb3ys onquH SQL-omepaTop:

=> CREATE PROCEDURE normalize_samples(INOUT coeff float)
LANGUAGE sql
BEGIN ATOMIC
WITH c(coeff) AS (
SELECT 1/max(abs(a))
FROM samples
) ’
upd AS (
UPDATE samples
SET a = a * c.coeff
FROM ¢
)
SELECT coeff FROM c;
END;

CREATE PROCEDURE
=> CALL normalize_samples(NULL);

0.020778317772059216
(1 row)

=> SELECT * FROM samples;



-0.5333642204290676
-0.21314350929668605
0.3575370953359026
-0.20048543311952827
0.24713862248540988
-1
0.21702038775773
-0.09223405753098292
0.3733254383735571
0.4884555789079645
(10 rows)

=> \c postgres
You are now connected to database "postgres" as user "student".
=> DROP DATABASE sql_proc;

DROP DATABASE



