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DOYHKLUU
BBI3BIBAOTCA B KOHTEKCTE BbIPpdA>KE€HUSA

He MOT'YT YIIPaB/ISATh TPaH3aKLAAMU
BO3BpAIlIalOT pe3y/bTaT

[Ipouenypsi
BbI3bIBatOTCA oneparopoM CALL
MOTYT yTIpaBJIATh TPaH3aKLUAMU
MOT'yT BO3BpalljaTh pe3yJbTar

Mpoueaypsbl 66111 BBeAeHbl B PostgreSQL 11. OcHOBHas npuynHa nx
MOSABNIEHNA COCTOUT B TOM, YTO (PYHKLMM HE MOTYT YNpaBnATb
TpaH3akunamMun. PYHKLNN BbI3bIBAKOTCHA B KOHTEKCTE Kakoro-mbo
BbIPa)KEHWNSA, KOTOPOE BbIYNCIAETCA Kak YacTb y)Xe HayaTtoro oneparopa
(Hanpumep SELECT) B y»xe Hauartoil TpaH3akuuun. Henb3s 3aBepLumnTb
TpaH3akuMo 1 HayaTb HOBYIO «MocepeanHe» BbINO/IHEHNA onepaTopa.

[Mpoueaypbl Bceraa Bbi3biBaOTCA creymaibHbiM onepatopom CALL. Ecnn
3TOT onepaTtop cam HauMHaEeT HOBYHO TPaH3aKUUIo (& He BbI3bIBAETCH U3 YXKe
Hauyartoin), To B npoueaype MOXHO UCMOMb30BaTb KOMaHbl ynpas/ieHUs
TpaH3aKunamu.

K coxaneHuto, npouenypsl, HanucaHHble Ha A3blke SQL, NuLleHbl
BO3MOXXHOCTU Ucnonb3oBarb KomaHasl COMMIT n ROLLBACK. Noatomy
npumep npoueaypsl, ynpasnsawLwein TpaH3akumamMmm, NnpuaeTca oT0XUTb 40
TeMbl «PL/pgSQL. BbInosiHeEHWE 3anpocoB».

IHorAa MOXHO YC/bllaTb, YTO NpoLeaypa OTInYaeTcst oT OyHKUUK TeM,
YTO He BO3BpaLlaeT pe3y/bTar. Ho 3To He Tak — MpoLeaypbl TOXe MOoryT
BO3BpaLlaThb pe3ynbrar, ec/in Heobxoanmvo.

BmecTe doyHKLMM 1 Npoueaypbl Ha3biBaKOTCA rnodnpozpammamu (routine).
https://postgrespro.ru/docs/postaresqgl/12/sql-createprocedure
https://postgrespro.ru/docs/postgresqgl/12/sqgl-call




IIpouenypsl 0e3 mapaMeTpoOB

HauneM ¢ npumepa IpocCToi Ipolienypr 6e3 rapaMeTpoB.
=> 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

YT0O6HI BEI3BATh MOAIIPOrPaMMy, HEOOXOOUMO HCIIONIb30BaTh CIIELINaIbHEIN OIIepaTop:
=> CALL fill();

CALL

Pe3ynbTaT paboTH BUAEH B TabIHIE:

=> SELECT * FROM t;

0.5218168935251377
0.5037669069038984
0.1460810839970783
(3 rows)

ToT ke 3PeKT MOKHO IOJIYUYUTh U C TOMOIIbIo GyHKImu. OyHKIN Ha 13bIKe SQL ToxKe MO3KeT COCTOSITh U3 HEeCKOIbKUX
ommepaTopoB (He o0si3aTentbHo SELECT); Bo3BpalllaeMoe 3HaUYeHHe OpeiesisieTCs IIOCIeTHUM OllepaTopoM. MOKHO
00BSABUTEL THUII pe3yibTaTa void, eciu ¢pakTUYeCKH QYHKIHUS HAUETO He BO3BpAIlaeT, Uk BePHYTh YTO-TO OCMEBICTIEHHOE:

=> CREATE FUNCTION fill_avg() RETURNS float

AS $$
TRUNCATE t;
INSERT INTO t SELECT random() FROM generate_series(1,3);
SELECT avg(a) FROM t;

$$ LANGUAGE sql;

CREATE FUNCTION
B mo60oM crydae GyHKIUS BEI3EIBAETCS B KOHTEKCTE KaKOIr'0-JIN00 BHIPAzKeHUS:
=> SELECT fill_avg();

fill_avg

0.4086794409351325
(1 row)

=> SELECT * FROM t;

0.07753587688534935

0.7844251598765304
0.36407728604351774
(3 rows)

Yero Henb3s JOCTUYD C IIOMOIILIO (I)yHKL[I/II/I — 39TO YIIpaBJIEHUS TPAH3aKIUAMHA. Hous mponenypax Ha sAi3bIKe SQL 9TO He
nogaep2KuBaeTCs (3aTO noAnep2KUBaeTCA IIPU WCIIOJIb3OBAHUU OPYTI'UX SIBI:IKOB).

IIpouenypsl ¢ mapaMeTpaMu

[To6aBuUM B IIpOLIEOyPY BXOOHON apamMeTp — YKUCJIO0 CTPOK:
=> DROP PROCEDURE fill();

DROP PROCEDURE



=> CREATE PROCEDURE fill(nrows integer)

AS $%

TRUNCATE t;

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

CREATE PROCEDURE

TouyHO Tak ke, Kak 4 B cinydae GQYHKIHH, IPX BEI30Be Ipouenyp pakruieckre napaMeTphl MOXKHO IlepefjaBaTh
TIO3UIMOHHEIM CIIOCOOOM WX 10 UMEHU:

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

=> SELECT * FROM t;

0.9494250190687019

0.213211588298023
0.9256115718117108
0.6956342323033979
0.9062365716229728
(5 rows)

TIpouenypsl MoryT Takxke uMeTh INOUT-mapaMeTprl, TO3BOSIONINE BO3BpalaTh 3HauyeHrne. OUT-mapamMeTprl I0Ka He
nopmepkuBaioTcs (Ho 6ynyT B PostgreSQL 14).

=> DROP PROCEDURE fill(integer);
DROP PROCEDURE

=> CREATE PROCEDURE fill(IN nrows integer, INOUT average float)

AS $$
TRUNCATE t;
INSERT INTO t SELECT random() FROM generate_series(1,nrows);
SELECT avg(a) FROM t; -- kak B ¢yHKUuM

$$ LANGUAGE sql;
CREATE PROCEDURE
ITonmpobyem:

TouyHO Tak ke, KaK U B ciydae GYHKIUH, IIPX BEI30Be Ipouenyp pakruieckre napaMeTphl MOXKHO IlepefjaBaTh
TIO3UIMOHHEIM CIIOCOOOM WU 10 UMEHU:

=> CALL fill(5, NULL /* BxogHoe 3Ha4yeHue He ucnonb3lyeTcs*/);

average

0.4856546409659913
(1 row)
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Hecko/bKko noArnporpamMm C OAHUM M TEM XKe HMeHEM

MOAIIpOrpdMMBI PAa3/IM4YAOTCA TUIIAMU BXOJHBIX IdPAMETPOB;
THUIT BO3BPAIlldeMOTI'0 3HAaY€HUA U BbIXOJHbIE [TapaMeTPbl MTHOPUPYIOTCA

TIOZIXOASIIIIAs TIOATIPOrPaMMa BbIOMPAeTCsT BO BPeMsI BBITIOTHEHHST
B 3aBUCUMOCTH OT (PAaKTUUECKHX NTapaMeTpoB

Komanga CREATE OR REPLACE

TIpY HECOBTIQ/[eHUH TUTIOB BXOJHBIX TTapaMeTPOB CO3/IaCT HOBYIO
Tieperpy’>keHHyI0 MoJIporpaMmy

TIPYU COBMA/IeHUU — WM3MEHUT CyILe CTBYIOLYIO [TOAIIPOrpammy,
HO ITIOMEeHSITh TUII BO3BpAlLaeMOro 3HaueHUs! Hejlb3s1

[Meperpy3ka — 3T0 BO3MOXHOCTb UCMO/Ib30BaHMS OAHOIO 1 TOTO XK€ MMEHMU
NS HECKONbKMX nognporpamm (oyHKUWA nam npouenyp), OT/IMyaoLmxcs
Tnamu napameTpos IN n INOUT. NHbIMK cnoBamun, cugHamypa
rnoonpo2pamMmbl — ee NMSA U TUMbl BXOAHbIX NapamMmeTpoB.

[Mpu BbI3OBE nognporpaMmmsl PostgreSQL HaxoguT Ty nognporpammy,
KOTOpas COOTBETCTBYET NnepefaHHbIM (PakTUYeckum napamMeTpam.
BO3MOXHbI cuTyauuun, Koraa noaxoasalyo noagnporpaMmmMy HEBO3MOXHO
onpenennTb OAHO3HAYHO; B TaKOM C/lyyae BO BPeMS BbINO/IHEHUA
BO3HUKHET oLmbKa.

[Meperpy3Kky Hago yunTbiBaThb nNpu ncnosib3osaHnm komaHasl CREATE OR
REPLACE (FUNCTION nnn PROCEDURE). [lenio B TOM, 4YTO Npwu
HecoBnaZeHnn TUMOB BXOAHbLIX NapaMeTpoB OyaeT co3faHa HoBas —
neperpyXxeHHas — nognporpamma. Kpome T0ro, gnsa yHkumii ata komaHga
He NO3BOJIAET USMEHUTbL TUM BO3BpaLLaeMoro 3Ha4yeHns 1 TUMbl BbIXOAHbIX
napamMeTpoB.

[MoaTomy npu HEO6XOAUMOCTM CreayeT yaansaTb nognporpamMmmy u
co3faBaTtb ee 3aHOBO, HO 3TO ByAeT y)XXe HoBas nognporpamma. Mpu
yaanieHun ctapor hyHKUMM nNoTpebyeTcs Takke yaanTb 3aBUcsALme OT Hee
npegctasneHusa, Tpurrepbl n T. . (DROP FUNCTION ... CASCADE).

https://postgrespro.ru/docs/postgresql/12/xfunc-overload
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[Togniporpamma, NMpyUHUMArOLLasi TapaMeTphbl Pa3HbIX TUIOB

(hopmasnbHbIe TapamMeTpbl UCIOb3YIOT MOIUMOP(HBIE ICeBAOTHUITBI
(Haripumep, anyelement)

KOHKDeTHbI! THII JaHHBIX BbIOWPAETCS BO BPeMsl BLITIO/THEHHS
1o TUMy (pakTUueCcKrx rnapameTpoB

B HekoTopbIX criyyasx yaobHO He co3faBaTb HECKO/IbKO Neperpy>XXeHHbIX
nognporpamMm Ans pasHbiX TUNOB, a HanucaTb OAHY, NPUHUMAtOLLYHO
napameTpsbl /11060ro (MNKn noyTr N6oro) Tuna.

[nsa atoro B KayecTse Tuna hopmasibHOro napamerpa ykasbiBaeTcs
crneunanbHblil MosIUMOpPHbIL ncesoomuri. Noka Mbl OrpaHUYUMCS O4HUM
TMNoM — anyelement, KOTOpbI COOTBETCTBYET /1l060MYy 6a30BOMY TUMY, —
HO NO3)e NO3HaKOMUMCSA 1 C APYTUMMN.

KOHKpEeTHbI TuM, ¢ KOTOPbIM ByaeT paboTaTh NnoanporpaMmMa, BbloupaeTcst
BO BPEMSI BbINO/IHEHMS NO TUMY (PaKTMYECKoro napameTpa.

Ecnu y nognporpaMmMbl onpesesieHo HeCKObKO NOIMMOPIHbIX
napamMeTpoB, TO TUMbl COOTBETCTBYIOLLMX (PaKTUYECKMX NapamMeTpoB
[O/MKHbI coBnagarb. VIHbIMM cnosamu, anyelement npu KaXxaoM Bbi30Be
pyHKUMN 0603HaYaEeT KaKO-TO OA4MH KOHKPETHbIA TUMN.

Ecnun doyHKUumMs o6baBNeHa ¢ Bo3BpallaeMbIM 3Ha4eHNeM NosIMMOPPHOro
TMNa, TO OHa Ao/HKHA UMETHL NOo KpailHel mepe OAnH BXOAHOM
NOIMMOPMHLIV NapameTp. KOHKPETHbI TN BO3BpaLLaemMoro s3Ha4yeHus
TakKxe onpegenserca ncxoga U3 tmna akTnyeckoro BXogHoro napamerpa.

https://postgrespro.ru/docs/postgresqgl/12/extend-type-system#EXTEND-TY
PES-POLYMORPHIC

https://postgrespro.ru/docs/postgresqgl/12/xfunc-sql#id-1.8.3.8.18




ITeperpyzKeHHbI€ MOIIPOrPaMMbI

ITeperpy3ka paboTtaeT ogUHAKOBO U Ay QyHKIUY, 1 015 nponenyp. OHU UMeloT 06111ee IPOCTPaHCTBO UMEH.

B kauecTBe npuMepa HanumeM (HyHKI[HUIO, BO3BpAIIaolyio 60binee U3 ABYX Iebix yuces. (IToxoxkee BHIpaxkeHue eCTh B
SQL u Ha3bIBaeTcs greatest, HO MBI HanmuieM COOCTBEHHYIO GYHKITHIO. )

=> CREATE FUNCTION maximum(a integer, b integer) RETURNS integer

AS $%
SELECT CASE WHEN a > b THEN a ELSE b END;
$$ LANGUAGE sql;

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

maximum
20
(1 row)

HOHyCTI/IM, MBI PEIIUJIA COelaTh aHAaJIOTUYHYIO d)yHKLII/IIO AJIsA TPEeX YHucell. Enaro;:[aps{ IIeperpy3ke, He Hago IpuayMbIBaTb
AJIsI Hee KaK0e-TO HOBOE€ Ha3BaHUE:

=> CREATE FUNCTION maximum(a integer, b integer, c integer)
RETURNS integer
AS $$
SELECT CASE

WHEN a > b THEN maximum(a,c)

ELSE maximum(b,c)

END;

$$ LANGUAGE sql;

CREATE FUNCTION
Teneps y Hac nBe GYHKIWUY C OOHUM MMEHeM, HO Pa3HBIM YHCJIOM IIapaMeTPOB:
=> \df maximum

List of functions

Schema | Name | Result data type | Argument data types | Type
-------- R T S T L T s S
public | maximum | integer | a integer, b integer | func
public | maximum | integer | a integer, b integer, c¢ integer | func
(2 rows)

U o6e paboTtaioT:
=> SELECT maximum(10, 20), maximum(10, 20, 30);

maximum | maximum

Komanna CREATE OR REPLACE mo3BonisieT co30aTh MOAIPOrpaMMy UIIM 3aMeHUThH CyIIeCTBYIONIYIO, He yOanss ee.
TTockoNbKy B HAHHOM ciy4dae GyHKIHS C TAaKOM CUTHATYPOH y2Ke CYIIeCTByeT, OHa OyJeT 3aMeHeHa:

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

CREATE FUNCTION
INycTe Hamma GyHKIMA paboTaeT He TOJBKO [IJIs LIEJIBIX YHCeJl, HO U JJIs BellleCTBEHHEIX.

Kaxk aToro po6uThCsa? MoKHO OBIIO OBl OMPENENIUTh ellle TaKy GOYHKIHI:



=> CREATE FUNCTION maximum(a real, b real) RETURNS real
AS $%

SELECT CASE WHEN a > b THEN a ELSE b END;
$$ LANGUAGE sql;
CREATE FUNCTION
Temneps y Hac Tpu QYHKIUN C OQUHAKOBEIM UMEHEM:

=> \df maximum

List of functions

Schema | Name | Result data type | Argument data types | Type
-------- B e T ks s
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 U3 HUX UMEIOT OIMHAKOBOE KOJIMYECTBO IIapaMeTPOB, HO OTIMYAIOTCS UX TUIIAMU:
=> SELECT maximum(10, 20), maximum(1l.1l, 2.2);

maximum | maximum

Ho pamnbire HaM OpUOETCS OIPEneuTh GYHKIWHU U OJIST BCEX OCTAILHEIX TUIIOB HAHHEIX, IIPU TOM, YTO TEJIO QYHKIIUY HE
MeHsieTcsl. Y 3aTeM IpUIeTCsI IOBTOPUTH BCe TO JKe caMoe [JIsS BapHaHTa C TPeMs ITapaMeTpaMHu.

INonumopdubie GyHKITHH

3mech HaM ITOMOXKeT NoNMUMOp(dHEIM TUIl anyelement.
Yr@anuM Bce TPH Hallld GYHKUIUH. ..

=> DROP FUNCTION maximum(integer, integer);

DROP FUNCTION

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

=> DROP FUNCTION maximum(real, real);

DROP FUNCTION

...l 3aTeM CO3TafuM 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

Takasi GyHKIIUS DOJIXKHA IPUHUMATE JII000M THUII JaHHEIX (2 paboTaTh OymeT C JII0OBIM TUIIOM, OJIS KOTOPOT'O OIIpenesieH
ommepaTop «OOIbIIE»).

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

VBHI, HET. B JaHHOM C/Iy4Yae CTPOKOBEIE JIUTEPAIEl MOTYT GbITh THIa char, varchar, text — KOHKpeTHBIH TUII HaM
Hen3BeCcTeH. Ho MOXKHO IPUMEHUTH SIBHOE IIPUBEIEHNEe TUIIOB:

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

maximum

E1me nmpumep ¢ IpyruM THIIOM:

=> SELECT maximum(now(), now() + interval 'l day');



maximum

2022-12-17 21:11:07.344908+03
(1 row)

Tun pesynbrara GyHKINMY BCcerga OyaeT TOT XKe, YTO U TUII ITapaMeTPOB.

BaxH0, 4TOOH TUIE 0O0MX ITapaMeTPOB COBIIAfaIy, HHade OymeT omubKa:

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

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

LINE 1: SELECT maximum(1l, 'A');

B sToMm npumepe Takoe orpaHMYeHYEe BEITJISIOUT €CTECTBEHHO, XOTS B HEKOTOPBIX CJIy4dadaX OHO MOXKEeT OKa3aThbCsa U

HEyNOOHBIM.

OmnpenenuM Tenepb GYHKIMIO C TpeMs lapaMeTpaMu, HO TaK, YTOOB TPETHUH MOXKHO GBbIJIO He YKA3hIBATh.

=> CREATE FUNCTION maximum(

a anyelement,

b anyelement,

c anyelement DEFAULT NULL
) RETURNS anyelement
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

ITompobyem:

=> SELECT maximum(10, 20, 30);

maximum

30
(1 row)

Tak pabortaeT. A Tak?

=> SELECT maximum(10, 20);

ERROR: function maximum(integer, integer) is not unique

LINE 1: SELECT maximum(10, 20);

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

A Tak npousomnies KOHGIUKT IePeTrPyKeHHBIX QyHKINWH:

=> \df maximum

List of functions

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

HeB03MO2KHO ITOHSATH, UMEEM JIX MBI B BUAY QYHKIUIO C IByMs ITapaMeTpaMH, WU C TpeMs (HO IIPOCTO He yKa3aylu

IIOCJIeIHUI).

MBI pemuM 3TOT KOH(IUKT IPOCTO — yHaJINM IIepBYyI0 QYHKINIO 3a HeHATOOHOCTHIO.

=> DROP FUNCTION maximum(anyelement, anyelement);

DROP FUNCTION

=> SELECT maximum(10, 20), maximum(10, 20, 30);



maximum | maximum
20 | 30

(1 row)

Temneps Bce pabortaet. A B Teme «PL/pgSQL. MaccuBel» MBI y3HaeM, KaK OIPEAeIsTh IOAIIPOrpaMMbl C IIPOM3BOJILHEIM
YHCJIOM ITapaMeTpOB.



ITormn Pogga’??&

MOo>KHO cO37jaBaTh 1 UCIO/Ib30BaTh COOCTBEHHBIE MPOLIeAYPhI

B ot/mmunie oT QyHKLMM, TTPOLIeyPhI BBI3BIBAKOTCS OTIepaTOPOM
CALL u MOryT ympas/iiTh TPaH3aKLIUAMU

15 ipotienyp 1 MyHKIMN TI0/ZIep>KUBalOTCS Ieperpy3Ka
Y TioiuMopusm
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Mpaktuka L Posigras

1. B tabmuie authors umeHa, hamMuINK 1 OTYECTBA aBTOPOB
TI0 CMBIC/TY JI0JDKHBI ObITh YHHUKA/IbHBI, HO 3TO yC/IOBHUEe HUKAK He
npoBepsieTcsi. HanuilinTe npoLeaypy, yAa/soLIy0 BO3SMOXKHbIE
nyO/IMKaThl aBTOPOB.

2. Ytobbl HEOOXOIUMOCTE B MOA0OHO TIpOIielype He BO3HUKAIA,
Co3/laiiTe orpaHUYeHue 1[eJI0CTHOCTU, KOTOPOe He T03BOTUT
TIOSIBIISITHCS AyO/IMKaTaM B Oyyiiem.

1. B npuioXxeHnn BO3MOXHOCTb 406aB/ATL aBTOPOB MNOSABUTCA B TEMe
«PL/pgSQL. BbinonHeHne 3anpocosB». A noka a/1a npoBepKn MOXHO
[06aBUTL oy6nukaTel B Tabnuly BpyUHYHO.



1. YcTpaHeHHe Iy0/IMKAaTOB

B nensix npoBepku po6aBuM BToporo ITymkuHa:

=> INSERT INTO authors(last_name, first_name, middle_name)
VALUES ('NMywkun', '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

------------ B T e e
Ceuopr | DxoHaTaH | | 1
Ctpyraukuin | bopuc | HaTtaHoBMuY | 1
NywKunH | Anekcanpgp | Cepreesuy | 2
Ctpyraukuin | Apkapuu | HataHoBMY | 1
Toncton | Nes | Hukonaesuy | 1
TypreHes | WBan | Cepreesuy | 1
(6 rows)

3agady ycTpaHeHus Ty0IuKaTOB MOXKHO PEIINTh Pa3HEIMU ciocobamu. Hanpumep, Tak:

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

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

------------ T i e
Ceuot | OxoHaTaH | | 1
Ctpyraukui | Bopuc | HaTtaHoBMY | 1
NywknH | Anekcangp | Cepreesuy | 1
Ctpyraukun | Apkapum | HataHoBWY | 1
ToncTton | Jles | Hukonaesmy | 1
TypreHes | WBaH | Cepreesuy | 1
(6 rows)

2. OrpaHuYeHHE EJIOCTHOCTH

Co3spaTh HOAXO[silee OrpaHHYeHNe IeJIOCTHOCTH MelllaeT TOT (PaKT, YTO OTYECTBO MOXKET OhITh HeonpeneneHHbBIM (NULL).
HeomnpeneneHHble 3HAYEHUST CYUTAIOTCS PA3IMYHEIMY, II09TOMY OTPaHUYEHHe

UNIQUE(first_name, last_name, middle_name)
He nomemnraeT fo6aBuTh BTOporo JI>koHataHa CBudTa 6e3 oTuecTBa.
3amady MOXKHO PeIluTh, CO3[4aB YHUKaIbHBIN UHAEKC:

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

CREATE INDEX



ITpoBepum:

=> INSERT INTO authors(last_name, first_name)
VALUES ('CBuét', 'IOxoHaTaH');

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 ('MywkuH', 'AnekcaHgp', 'CepreeBuy');

ERROR: duplicate key value violates unique constraint "authors_full_name_idx"
DETAIL: Key (last name, first name, COALESCE(middle name, ''::text))=(MywkuH, AnekcaHpp, Cepreesuy) already exists.



o)) PROFESSIONAL

[1pakTuka Pos{gres

1. TlonmyuuTtcst ¥ CO3AaTh B OJHOM Y TOM >Ke CXeMe U UMeroL[re
OJJHO U TO ke uMs: 1) nmpoueaypy € OJHAM BXOAHBIM apamMeTpOoM,
2) (pyHKI[MIO C OAHKUM BXO/IHbIM [TapaMeTPOM TOTO >Ke THIIa,
BO3BpalllaloLLyI0 HeKOToOpoe 3HaueHue? [IposepsTe.

2. B Tabnuije XpaHATCS BelljeCTBeHHbIE UMC/Ia (HarprMep,
pe3yJibTaThl KaKUX-1Mb0 n3MepeHuii). Harmimre miporiefypy
HOPMaJ/TM3alUM JaHHbIX, KOTOpasi YMHOXKaeT BCe YKUC/Ia Ha
orpezie/IeHHbIN KO3(hdUIMEHT Tak, UTOObI BCe 3HAUEHHS TTOTIa M
B MHTepBas oT —1 go 1.

[MTporieaypa /jo/bKHA BO3BpalljaTh BHIOPaHHBIN KO3 UIUEHT.
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2. B kayecTBe Koa(ppuumeHTa BO3bMUTE MakCUMasibHOe abCosTHOE
3Ha4YeHue 13 Tabnmupbl.



1. Ileperpy3ka npoueayp U GyHKIHH

He IIOJIY4YHUTCS, TaK KaK B CUTHATYPY IIOAIIPOrPaMMEI BXOOUT TOJIBKO UM U THUII BXOOHBIX IIapaMeTPOB (Bo3Bpa1.uaeM0e
3Ha4YeHue HFHOppreTCf{), U IIpH 3TOM IIPOLIeAypPhI 1 (byHKHI/II/I UMEIT o61uee IIPOCTPaHCTBO UMEH.

=> CREATE PROCEDURE test(IN x integer)
AS $$

SELECT 1;
$$ LANGUAGE sql;

CREATE PROCEDURE

=> CREATE FUNCTION test(IN x integer) RETURNS integer
AS $$

SELECT 1;
$$ LANGUAGE sql;

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

B HEKOTOPBIX COO6H.(eHI/IHX, KaK 4 B 3TOM, BMECTO CJIOBa «IIpoueaypa» UCIOJIb3yeTCA <<(l)yHKL[I/Iﬂ>>, IIOCKOJIBKY BO MHOT'OM
OHHU YCTPOEHBI OOUHAKOBO.

2. HopMmanu3amnusi JaHHBIX

Tabnulla ¢ TECTOBBIMHU NAaHHBIMU:
=> CREATE TABLE samples(a float);
CREATE TABLE

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

INSERT 0 10
ITpouenypy MOXXHO HalucaTh, HCIIONB3Yys OfuH SQL-omepaTop:

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

CREATE PROCEDURE

=> CALL normalize_samples(NULL);

0.02760926916487023
(1 row)

=> SELECT * FROM samples;

-0.003889497739260662
0.07444883388548115
-0.7568029651413675
-0.9397021125915237

-0.289559593650414
-0.30608346775873174
-1
-0.530140100114498
-0.5235796362914495
0.8871793936560436

(10 rows)






