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Mcnonb3oBaHue MaTepuasioB Kypca

HekoMmmepueckoe ncnosib3oBaHne Marepuanos Kypca (npeseHtauuu,
AeMOHCTpaummn) paspeluaeTtcs 6e3 orpaHnyeHnii. Kommepueckoe
MCNOMb30BaHNEe BO3MOXHO TOSIbKO C NMMCbMEHHOIO paspeLleHms KoMnaHum
Postgres Professional. 3anpeliaercs BHeECEHNE U3MEHEHWNI B MaTepuabl
Kypca.

OGpaTtHaA cBsi3b
OT3bIBbl, 3aMeYaHns 1 NPeasIOKEHUA HanpasnsnTe No agpecy:
edu@postgrespro.ru

OTKa3 OT OTBETCTBEHHOCTHU

KomnaHus Postgres Professional He HeCceT HMKaKo OTBETCTBEHHOCTM 3a
N06ble NOBPEXAEHUA N YObITKA, BKKOYAA NOTEPI0 40X04a, HAHECEHHbIEe
NPSAMbIM UM HENPAMBIM, CleunasibHbIM UK CyvYaiHbiM UCMO/Ib30BaHWEM
mMaTepuanos kypca. KomnaHusa Postgres Professional He npegoctasnsaet
Kakux-nnbo rapaHTuii Ha matepuasbl Kypca. MaTepuasbl Kypca
NPeAoCTaBNSTCS Ha OCHOBE NMpuHLUMNa «Kak ecTb» U KoMmnaHusa Postgres
Professional He 06s13aHa NpefoCcTaBNATb CONPOBOXAEHME, NOALEPXKKY,
OGHOB/EHNSA, PaCLUNPEHNS N N3MEHEHNS.
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Tembl Posigres

OyHKIMM 1 UX 0COOEHHOCTH B 6a3ax JaHHBIX
[TapaMeTpbl ¥ BO3BpalljaeMOe 3HaueHue
Crioco0bI TIepe/iauu TapaMeTpOB TP BbI30BE

KaTEI‘OpI/II/I N3MEHUYMBOCTHU U OITTUMHU3AL]UA
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®yHKUMN B 6a3e AaHHbIX Posggres

OCHOBHOW MOTUB: yMpOIlleHUe 3a/1auu

vHTepdeiic (rapameTpbl) U peanu3alys (Tes0 GyHKIMM)
0 (byHKI[MM MOYKHO JyMaTb BHe KOHTEKCTa BCel 3a7iaunt

TpaduyuoHHble si3biku ~ PostgreSQL

1oOOYHbBIe r7o0aibHbIE TIepeMeHHbIe BCs1 0a3a JJaHHbIX
3¢ dexThI (kKaTeropuy U3MEHYMBOCTH)
MOZYJT! CO CBOUM HHTepdeiicoM TIPOCTPAHCTBA UMEH,
U peanu3ariueit K/IMEHT U cepBep
CJIOXKHOCTHU HaKJaJIHble PacXofbl CKpBITHE 3aripoca
Ha BbI30B OT IJIAHUPOBIIHKA
(mopcTaHoOBKa) (mopcTaHoOBKa,

T0/13aIpOChI, Mpe/iCTaB/IeHNs])

OcCHOBHas LeNb NosiBNeHna PyHKUUIA B NporpaMmmMmpoBaHnmn BoobLe —
YNPOCTUTb peLlaemyto 3aZady 3a CYeT ee AeKOMNo3nLmm Ha 6osiee menkue
nofsagayun. YnpoLeHne OCTUraeTcA 3a CHET TOro, 4YTo 0 PYHKLMN MOXHO
Aymatb, abCcTparMpoBaBLUNCh OT «60NbLLIOW» 3agaun. [Ana aToro qoyHKUns
onpeaensieT YeTKU NHTepdIenc ¢ BHELUHUM MUPOM (NapamMeTpbl

N BO3BpaLlaemMoe 3HadyeHune). Ee peanmsayms (Tenio QoyHKUMK) MOXET
MEHSATbCS; Bbi3blBalOLLAS CTOPOHA «HE BUANT» 3TUX UBMEHEHWUI U He
3aBUCUT OT HUX. DTON naeasibHOM CUTyauMm MOXET MeLlathb robanibHoe
cocTosHue (rnobasibHble NepemMeHHbIe), N HaA0 YYnUTbiBaTb, YTO B C/yyae
B/ Taknm COCTOSIHMEM SB/ISIETCA BCA 6a3a AaHHbIX.

B TpaAUMOHHbIX A3blkax OYHKLMN YacTo 06beAMHSAOTCA B MOAY N
(nakeTbl, kKnaccol ansa OOM 1 T. n.), UMelLWme COGCTBEHHbIN UHTEPdIEiC

N peanmsauunio. MpaHuLbl Mogyein MOryT NpoBoanTbLCA 6oee n meHee
Npon3Bo/bHO. N5 PostgreSQL ecTb XecTkas rpaHnuua Mexay KMEHTCKOM
4acTblO U CEPBEPHOIA: CEPBEPHDIN Kof paboTaeT ¢ 6a30i, KMNEHTCKNIA —
ynpasnsaeTt TpaH3akumamn. Mogynu (naketbl) OTCYTCTBYIOT, €CTb TOJIbKO
NPOCTpaHCTBa UMEH.

[Nna TpaguuMOHHbIX A3bIKOB €ANHCTBEHHbIA MUHYC LLUMPOKOIO
MCNOMb30BaHNA PYHKLUMIA COCTOUT B HAKMaAHbIX pacxodax Ha X Bbl30B.
Horga ero npeogoneBatoT ¢ NOMOLLBIO NoACTaHOBKM (inlining) koga
doyHKUMM B BbI3biBatoLyto nporpammy. 408 b nocnencTemst MOryT ObiTb
6osiee cepbe3Hble: ecnn B PYHKLMI0 BLIHOCUTCA YacTb 3anpoca,
NNaHNPOBLUVK NepecTaeT BUAETb «OOLLYI KapTUHY» U HE MOXET NOCTPOUTL
XOpOoLUniA NnaH. B HekoTopbIx cnyyvasix PostgreSQL ymeeT BbINONHATb
NoACTaHOBKY; a/lbTepHaTUBHbIE BapnaHTbl — UCMNOJ/Ib30BaHWe noasanpocoB
NN NpeacTaBneHuniA.
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O6Lne ceeaeHus Posigres

OOBbekT 6a3bl JAaHHBIX

ornpegejieHrne XpaHUTCA B CUCTEMHOM KaTaJ/iore

OCHOBHBIe COCTaBHbIE UaCTHU orpejejieHus

umst
TlapameTphl

THUTI BO3BpAIl[aeMOT0 3HaYeHUsI
TeJo

JOCTyIHBI HECKOJIBKO S13bIKOB, B TOM unciie SQL

KO/] B BU/le CTPOKOBOUM KOHCTaHTbI
00BIYHO UHTEPIPETUPYETCs TIPU BbI30BE

BbI3bIBaeTCss B KOHTEKCTe BBIpdA)KEHUSA

OYHKLUUM ABNSOTCA TaKUMK e 06bekTamu 6a3bl AaHHbIX, Kak, Hanpuvep,
Tabnuubl 1 nHAEKCbl. OnpeaeneHme OyHKUMN COXPaHSETCS B CUCTEMHOM
KaTasiore; No3aToMy (YHKUMM B 6a3e AaHHbIX Ha3bIBaOT XPaHUMbIMU.

B PostgreSQL A0oCTynHO 60/1bLI0Ee KO/IMYEeCTBO CTaHAAPTHbLIX GOYHKLNIA,
C HEKOTOPbLIMU U3 HUX MOXHO MO3HAKOMUTLCA B CMPaBOYHOM MaTepuane
«OCHOBHbIE TUTMbl AAaHHbIX U PYHKLMW».

A, KOHEYHO, MOXHO MrcaTb COOCTBEHHbIE (DYHKLMN HA pa3HbIX A3blKax
nporpaMmMmmupoBaHus. Matepuasn aToil TeMbl OTHOCUTCA K (PYHKUMAM
Ha /1t060M A3bIKe, HO NMpUMepbl ByAyT NCnob3oBaTth A3blk SQL.

OnpepgeneHne oyHKUMMU COCTOUT U3 UMEHN, Heobs3aTesIbHbIX NapaMeTpoB,
TvNa BO3BpaLlaemMoro 3Ha4eHusa v tena. Tesno 3anncbiBaeTcA B Buae
CTPOKOBOW KOHCTaHTbI, KOTOpas CoAepXXUT KoA Ha BbIOGpaHHOM Si3bIKE.

3a cyet 3Toro onpepgeneHne PyHKUM1 BbIrMsanT oguHaKkoBo HE3aBUCUMO
OT BblIOpPAHHOrO si3blka. Teno-CTpoKa COXpPaHAETCHA B CUCTEMHOM KaTaslore
N NHTEPNPETUPYETCS Kaxabl pas, koraa yHKUMS Bbi3biBaeTcAa. HaumHas
¢ Bepcum PostgreSQL 14 ana koga Ha SQL nosiBuiacb BO3MOXXHOCTb
Npou3BoANTb pa3bop 3apaHee, B CUCTEMHOM KaTasiore npu aTom
COXpaHsIeTCsl He UCXOAHbIN TEKCT, a pe3ynbsraT pasbopa. Ewe ognH cnocob
n3dexarb NHTepnpeTaunm BpeMeHn BbINOSIHEHNA — Hanucartb (OYyHKLMIO
Ha A3blke Cn, HO B JaHHOM Kypce 3Ta TeMa He paccmMarpuBaeTcs.

®PyHKUMSA BCerga Bbi3bIBAETCH B KOHTEKCTE KaKoro-/imbo BblpaXeHus.
Hanpumep, B cnucke BblpaxeHuit komaHabl SELECT, B ycnosun WHERE,
B orpaHnyeHumn yenoctHoctn CHECK n 1. n.

https://postgrespro.ru/docs/postgresql/16/sql-createfunction
https://postgrespro.ru/docs/postgresqal/16/sql-syntax-calling-funcs




dyHKUHMH 0e3 IIapaMeTpoB

Bot npocToit npumep GyHKINY 6e3 TapaMeTpoB, ComepIKallel OqUH OIlepaTop:

=> CREATE FUNCTION hello_world() -- umsi n nycToud CnuMCOK napamMeTpoB

RETURNS text -- TUN BO3BpaWlaemMoro 3Ha4yeHus
AS $$ SELECT 'Hello, world!'; $$ -- Teno
LANGUAGE sql; -- yKa3aHue s3blKa

CREATE FUNCTION

Terno ymoOHO 3anKCHBaTh B CTPOKE, 3aKJIIOYEHHON B KaBHIYKHU-A0JIJIaPH], KaK B IPHBEAEHHOM IpuMepe. MHade npupercs
3a6oTUTECA 00 SKpaHMPOBAHUU KaBHYEK, KOTOPHIE HaBepPHIKa BCTPETATCA B Tene pyHkuuu. CpaBHUTE:

=> SELECT ' SELECT '‘'Hello, world!''; *;

?column?

SELECT 'Hello, world!';
(1 row)

=> SELECT $$ SELECT 'Hello, world!'; $$%;

?column?

SELECT 'Hello, world!';
(1 row)

[Ipu HeOOXOAMMOCTH KaBEIYKHU-[OJIIaPEl MOTYT GHITH BIIO2KEHHEBIMHU. [[J1s1 3TOTO B KaXKAOW IMape KaBhIYeK HA[o UCIIOIL30BaTh
PasHHIN TEKCT MeXKAy AoJITIapaMu:

=> SELECT $func$ SELECT $$Hello, world!$$; $funcs$;

?column?

SELECT $$Hello, world!$$;
(1 row)

QYHKUNS BHI3LIBAETCS B KOHTEKCTE BRIPAXKEHUS, HAIIpUMeD:
=> SELECT hello_world(); -- nycTble ckobkn obs3aTenbHbl

hello world

Hello, world!
(1 row)

IaBaiiTe B3TJITHEM Ha TO, KaK TeJo (I)yHKI.[I/II/I XPaHUTCA B CHUCTEMHOM KaTaJliore.

=> SELECT proname, prosrc, prosqlbody FROM pg_proc
WHERE proname = ‘hello_world' \gx

<[ RECORD 1 J-----mmmmmmmmmmmmmeceemo -
proname | hello_world

prosrc | SELECT 'Hello, world!';
prosqlbody |

Mgz BUOUM COXPaHEHHYIO B KICXOOJHOM BHUI€ TEJIO-CTPOKY.

A Temeps peanu3yeM COBpeMeHHYIO0 BO3MOXKHOCTE Ilepeco3faTh Hallly GyHKIUIO B IPYTOM BHe — B CTUJe cTaHAapTa SQL.
B HamewMm ciy4gae TenoM GYHKIINK MOXKeT ObITh oguH onepatop Buma RETURN <BeIpaxkeHue>:

=> CREATE OR REPLACE FUNCTION hello world() RETURNS text
LANGUAGE sql
RETURN 'Hello, world!';

CREATE FUNCTION
CHOBa 3arITHEM B CHCTEMHBIN KaTaloT — TEeJIO PYHKIIUM COXPAHEHO IO-OPyTroMy:

=> SELECT proname, prosrc, left(prosqlbody, 100) AS body FROM pg_proc WHERE proname = 'hello_world' \gx



-[ RECORD 1

proname | hello_world

prosrc |

body | {QUERY :commandType 1 :querySource 0 :canSetTag true :utilityStmt <>
:resultRelation 0 :hasAggs fals

B ciydae, ecnu Teno GyHKIWY COCTOUT M3 HECKOJIBKUX onepaTtopoB SQL, B KauecTBe pe3ysibTaTa BO3BPANIAETCS 3HAUYEHUE
U3 [IePBOM CTPOKH, KOTOPYIO BEPHYII IOoCIenHUM onepaTop. Ecnu Kox Takoi GyHKINY HanucaH B cTujle craugmapTa SQL,
noTpebyeTcs UCIob30BaTh KOHCTPYKIHI0O BEGIN ATOMIC ... END, KoTopasi 0XBaThIBAET BHIIIOTHSIEMEIN OJI0OK OII€PaTOPOB:

=> CREATE OR REPLACE FUNCTION hello_world() RETURNS text
LANGUAGE sql
BEGIN ATOMIC
SELECT 'First Line';
SELECT 'Second Line';
END;

CREATE FUNCTION
IIpoGyeM BEI30B:
=> SELECT hello_world();

hello world
Second Line
(1 row)

OO6paTuTe BHUMaHue Ha 0COOEHHOCTY CHHTAKCHCA CTUIS cTaHaapTa SQL — B oTIMYKe OT TPAAUIIMOHHOTO «CTPOYHOTO»:

HEeT KOHCTPYKIuu AS, cogepxaiiei Kof QyHKINY B BUIE CTPOKH;

MOZXKET MCII0JIb30BaThCsa HOBOe KitoueBoe cyioBo RETURN pyist Bo3BpaTa 3Ha4YE€HUS;

yka3zaHue LANGUAGE sql He sBnsieTCst 00s13aTENTBHEIM;

Ipu co3maHuu GQYHKIMY ee KON pa3bupaeTcs, a pe3ynbTaT pa3bopa coxpaHsieTcs B pg proc.prosglbody (B
TPaAUIMOHHON HOTAIIUX TEKCT (QYHKIIMKU COXPaHSEeTCs B pg_ProcC.prosrc).

OTO JIydIlle COOTBETCTBYET CTAHAAPTY U B OOJIbIIEH Mepe COBMECTUMO C ApyruMu peanudanusmu SQL. Temeps mpy BEI30Be
¢byHKIIMKM ee KOMaHOEI 3aHOBO HEe WHTEPIPETUPYIOTCS, @ UCIIONIb3yeTCs 3apaHee pa300paHHBIN BapUaHT.

He Bce onepatopsl SQL MOXKHO UCIIONIB30BaTh B GYHKIUHU. 3alpelleHbl:

e KOMaH[H yIpaBneHusa TpaH3aknusMmu (BEGIN, COMMIT, ROLLBACK u T. 11.);
e cryxkebOHbIE KOMaHOH (Takue, Kak VACUUM unu CREATE INDEX).

BoT npuMep HempaBWIbHON GYHKUNU. 3[EeCh MBI UCIIOIH30BaJIX [ICEBAOTHUII VOid, KOTOPEIA TOBOPUT O TOM, YTO (DYHKIMS He
BO3Bpal[aeT HUYETO.

=> CREATE FUNCTION do_commit() RETURNS void
LANGUAGE sql
BEGIN ATOMIC COMMIT; END;

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

YnpaBnsaTh TpaH3aKIMIMU MOZXKHO B IIPOIeflypax, 0 4eM MbI OyIeT TOBOPHUTH B CIIEAYIOLIEH TeMe.

@OYyHKIINH C BXOOHBIMH [IapaMeTpaMu

ITpumep GyHKINH C OMHUM ITapaMeTPOM:

=> CREATE FUNCTION hello(name text) -- ¢opmanbHbii napameTp
RETURNS text

LANGUAGE sql

RETURN 'Hello, ' || name || '!‘;

CREATE FUNCTION
IIpu BeI30Be (DYHKUMY MBI YKa3biBaeM (GaKTHYECKUH [TapaMeTp, COOTBETCTBYIOLIHI HOpMaTbHOMY:

=> SELECT hello('Alice');

Hello, Alice!
(1 row)

IIpu yka3zaHuu THIla IapaMeTpa MOXKHO yKa3aTh U MopudukaTop (Hanpumep, varchar(10)), HO OH UTHOPUPYETCS.



MoKHO onpenenuTs napaMmeTtp GpyHKInnu 663 UMEHU; TOTOA BHYTPH Tejla GYHKIUY Ha TapaMeTPHl IPUIETCS CCHIIAThCS 10
HOMepY. YoanuM GyHKIHIO U CO3TafuM HOBYIO:

=> DROP FUNCTION hello(text); -- pmocTaTtoyHo yKaszaTb Tun napameTpa
DROP FUNCTION

=> CREATE FUNCTION hello(text)

RETURNS text

LANGUAGE sql

RETURN 'Hello, ' || $1 || '!"'; -- HOMep BMecCTO MMEHU

CREATE FUNCTION

=> SELECT hello('Alice');

Hello, Alice!
(1 row)

Ho Tak nydire He menaTh, 9TO HEYROGHO.

Ypanum GyHKIMIO U CO3TafAUM 3aHOBO, 0OABUB ellle [iBa TapaMeTpa — IPUBETCTBHUE U oOpallieHue.
=> DROP FUNCTION hello(text);

DROP FUNCTION

3mechk MBI HCIIONIB3yeM HeoOs3aTeNbHOe KirrogeBoe coBo IN, o6o3Hagaromee BxogHo# napamertp. [Ipeanoxxenne DEFAULT
MO3BOJIIET ONPENENIUTEL 3HaYeHHe 10 YMOITYaHHUIO AJ1s IapaMeTpa:

=> CREATE FUNCTION hello(IN name text, IN greet text DEFAULT 'Dear', IN title text DEFAULT 'Mr')
RETURNS text

LANGUAGE sql

RETURN 'Hello, ' || greet || ' ' || title || * ' || name || "!";

CREATE FUNCTION

=> SELECT hello('Alice', 'Charming', 'Mrs'); -- yka3aHbl BTOpPOV U TPeTUl napameTpbl

Hello, Charming Mrs Alice!
(1 row)

O6paTuTe BHUMaHUe, YTO ITapaMeTPHl CO 3HAYEHUSIMHU 110 YMOJTYAHHUIO NOJIKHBI UATH B KOHIIe BCEro CIIMCKa. IIpu BEI30Be
yukIIMY 3HaUueHHUs QaKTUUEeCKUX TapaMeTPoOB, OIlpefeeHHbIX KakK default, MoxkHO onmyckaTs, Torfga octajabHble default-
napaMeTphl, UAyllue B CIUCKe II0CTe, TaKXKe MoJIydaT 3HaueHHs 10 yMOJTYaHHUIO

=> SELECT hello('Bob', 'Excellent'); -- yka3aH Tonbko nepBeii default-napametp

Hello, Excellent Mr Bob!
(1 row)

=> SELECT hello('Bob'); -- onyweHbl oba napameTtpa, umewme 3Ha4YeHUEe MO YMONYAHMUIO

Hello, Dear Mr Bob!
(1 row)

o cux IIOP MBI BBI3BIBAIA d)yHKI.[I/IIO, YKa3bIBas (baKTI/I‘IeCKI/Ie IIapaMeTpPsl TO3ULTMOHHBIM CcIIocoboM — B TOM IIopsnkKe, B
KOTOPOM OHHU OIIpenesyieHbl IIPU CO30aHUuNn (byHKL(I/II/I Bo mHOTHTX CTaHOAPTHBIX (byHKLII/IHX HMEHa TapaMeTPOB He 3aJaHkI,
TaK 4TO 3TOT CIIOCO0 OKAa3kIBAETCS €OUHCTBEHHBIM.

Ho ecnu dhopmanpHEIM IapaMeTpaM [aHbl UMeHa, MOXKHO MCIIONIb30BaTh WX IIPU yKa3aHuU (paKTUYIeCKUx napaMeTpoB. B
9TOM CIiIydae ItapaMeTpHl MOT'yT YKa3blBaThCSI B IIPOU3BOJIBHOM IIOPSIKE:

=> SELECT hello(title => 'Mrs', name => 'Alice');

Hello, Dear Mrs Alice!
(1 row)

Tako# crioco6 ynoGeH, Korga Mnopsifok mapaMeTpPOB HEOYEBUOEH, 0COOEHHO eCJIM MX MHOTI'0; TaK¥XKe MOXKHO SIBHO yYKa3aTh
3HAYeHHe OJHOI0 U3 IapaMeTPOB 10 YMOJIYaHUIO.



MoxkHo coBMemaTh o6a cnocoba: YacTh HapamMeTpPoB (HauuHas C IIePBOro) yKa3aTh IO3ULKMOHHO, a OCTaBIINEeCsS — 110
WMEeHH:

=> SELECT hello('Alice', title => 'Mrs');

Hello, Dear Mrs Alice!
(1 row)

Ecnu GyHKUMS moI2KHA BO3BpAlllaTh HEOIIPEIeIeHHOEe 3HaYeHUe, KOTa X0TsI OBl ONWH U3 BXOJHHEIX ITapaMeTPOB HE
OIIpe[iesiEH, ee MOXKHO 00BIBUTH KakK CcTporyio (STRICT). Teno GyHKINY IPpU 3TOM BOOOIIE He OYOET BHIIOIHSITHCS.

=> DROP FUNCTION hello(text, text, text);
DROP FUNCTION

=> CREATE FUNCTION hello(IN name text, IN title text DEFAULT 'Mr')
RETURNS text

LANGUAGE sql STRICT

RETURN 'Hello, ' || title || ' * || name || '!';

CREATE FUNCTION

=> SELECT hello('Alice', NULL);
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Bxoa n Bbixoa Pos{gres

BxoaHble 3HaueHUs

onpeesistoTcs mapamerpamu ¢ pexkumom IN u INOUT

BrixogHOe 3HaueHUe

onpezensiercss mbo rpegnoxkenueM RETURNS,
6o nmapamerpamu ¢ pexkxumom INOUT u OUT

€C/IM OJHOBPEMEHHO YKd3dHbI obe (bOpMI:I, OHH [10JDKHBI OBITH COIVIACOBaHbI

dopmasbHble napameTpbl ¢ pexumoMm IN n INOUT cuutarotca BXOOHbIMU.
3HayeHns COOTBETCTBYHOLLMX (DAKTUUYECKMX NapaMeTpoB A0/MKHbI ObITb
yKazaHbl Npu Bbi30Be (PyHKUMK (MNO0 AO/MKHbI ObITb OnpeAesieHbl 3Ha4YeH s
MO YMOJIHaHMI0).

Bo3BpallaemMoe 3Ha4YeHne MOXHO onpesennTb ABYyMSA crocobamu:
* ucnosnb3osaTb NpeanioxeHne RETURNS ang ykaszaHua tmna,;
e onpenennTb BbIXOOHbIE napamMeTpbl ¢ pexumom INOUT mnnm OUT.

[1Be aTn hopMmbl 3anncu aKBMBaNIeHTHbI. Hanpumep, hyHKUKMSA C yKazaHnem
RETURNS integer n chyHkuusa ¢ napametpom OUT integer Bo3BpawiatoT
Lesioe uncno.

MOoXHO ncnonb3oBatb U 06a crocoba ogHOBPeMEHHO. B aTom criyyae
dyHKUMA Takke byaeT Bo3Bpallarb 00HO Lernoe 4y1icsio. Ho npu aTom Tunbl
RETURNS ¥ BbIXoAHbIX NapamMeTpoB A0/KHbI ObITb COr/lacoBaHbl Apyr

C ApYrom.

Taknm 06pa3om, Henb3A HanucaTb PYHKUMIO, KoTopas 6yaeT Bo3Bpallarb
O[IHO 3Ha4yeHune, N Npu aTom nepegasatb gpyroe 3HadeHne B OUT-
napamMeTpe — 4YTOo NO3BONSAET OO/IbLUNHCTBO TPAAULMOHHBLIX A3bIKOB
nporpamMmMmnpoBaHunA.



@YyHKINH C BHIXOOHBIMH IIapaMeTpaMu

AnbTepHATUBHBIM CcrocO0 BEPHYTh 3HAUEHUE — UCIIOIL30BaTh BRIXOMHOMU ITapaMeTp.
=> DROP FUNCTION hello(text, text);
DROP FUNCTION

=> CREATE FUNCTION hello(
IN name text,
OUT text -- uMMAa MOXHO He yKa3biBaTb, €C/IM OHO HE HYXHO

)
LANGUAGE sql
RETURN 'Hello, ' || name || '!';

CREATE FUNCTION

=> SELECT hello('Alice');

Hello, Alice!
(1 row)

Pe3ynbTaT TOT k€ CaMBIH.

Moxkuo ucnons3oBath u RETURNS, u OUT-mapamMeTp BMecTe — pe3yIbTaT CHOBa OyHeT TeM XKe:
=> DROP FUNCTION hello(text); -- OUT-napameTpbl He ykKa3biBaem

DROP FUNCTION

=> CREATE FUNCTION hello(IN name text, OUT text)
RETURNS text

LANGUAGE sql

RETURN ‘Hello, ' || name || "!‘';

CREATE FUNCTION

=> SELECT hello('Alice');

Hello, Alice!
(1 row)

Wnu paxe Tak, ucnonb3oBaB INOUT-mapameTp:
=> DROP FUNCTION hello(text);
DROP FUNCTION

=> CREATE FUNCTION hello(INOUT name text)
LANGUAGE sql
RETURN 'Hello, ' || name || '!';

CREATE FUNCTION

=> SELECT hello('Alice');

Hello, Alice!
(1 row)

O6paTuTe BHUMaHUe, YTO, B OTJINYHE OT MHOTHX S3BIKOB IIPOrPaMMUpOBaHus, GaKTUYeCKoe 3HaYeHue, nepenanHoe SQL-
¢dbyuknmuu B INOUT-napameTpe, HUKaK He U3MEHSIETCS: MBI IlepefjlaeM BXOJHOe 3HA4YeHNe, a BRIXOJHOE BO3BPAIlaeTCs
¢dyuknuen B kauecTBe pe3ynbraTa. [I03TOMy MBI MOZXKEM yKa3aTh KOHCTAHTY, XOTS APYyrHe S3bIKKU TpeOoBaiu Okl
IIepeMeHHYIO.

B to Bpems kak B RETURNS M0KHO yKa3aTh TOJIBKO OJHO 3HaYeHUe, BEIXOOHEIX TapaMeTPOB MOXKeT OBITH HECKOJIBKO.
Hamnpuwmep:

=> DROP FUNCTION hello(text);

DROP FUNCTION



=> CREATE FUNCTION hello(
IN name text,
OUT greeting text,
OUT clock timetz)
LANGUAGE sql
RETURN ('Hello, ' || name || '!', current_time);

CREATE FUNCTION
3mecs Bo3BpamiaeMoe RETURN BelpakKeHUE MPUIIIIOCH B3SITh B CKOOKH.

=> SELECT hello('Alice');

("Hello, Alice!",19:55:13.930479+03)
(1 row)

JlelicTBUTENIbHO, Hallla QYHKIMS BepHYJIa He OJHO 3Ha4YeHUe, a Cpa3y HECKOIBKO.

ITogpoGHee 0 TakO! BO3MOXKHOCTH U COCTABHBIX THIIAX MbI OymeM roBoputh B TeMe «SQL. CocTaBHBIE THUITBI».



o)) PROFESSIONAL

KaTteropmm nameH4YnBOCTH Posigres

Volatile
BO3BpaLL[aEMOE 3HAUeHue MOXKeT I'IpOI/I3BOJ'[I:HO MEeHATLCA
HPI/I OJWHAKOBBIX 3HAY€HUAX BXOJAHBIX HapaMETpOB
I/ICHOJ'IB3YETCH 10 YMOJ'I‘—IaHI/I}O

Stable

3HaueHHe He MeHsIeTCs B Tipefiesiax ofHoro orneparopa SQL
(YHKI[USI HE MOXKET MEHSITb COCTOsTHUE 6a3bl JAHHBIX

Immutable

3HaueHHe He MeHseTCsl, QYHKLMS JeTepMUHUPOBaHa
(YHKIUSI He MOXKET MEHSITb COCTOsTHUE 6a3bl JAHHBIX

Kaxxaoi goyHKLMKM conocTaB/eHa KaTeropusi \ameH4MBOCTH, KoTopas
onpefensieT CBo/iCTBa BO3BpaLLLaeMOro 3Ha4eHus Npu ogMHAKOBbIX
3HAYEeHMSAX BXOAHbIX NapameTpoB.

KaTeropus volatile rosopuT 0 TOM, YTO BO3BpaLLlaeMoe 3Ha4YeHne MOXeT
NMPOM3BOJIbHO MEHATLCA. Takne (PyHKUUN ByayT BbINONHATLCA KaxXkapblil pas
NPy KaXkaoM BbI30Be. Ecnv npu co3gaHun (PyHKLMK KaTeropms He ykasaHa,
Ha3HayaeTcsa MMEHHO 3Ta KaTeropus.

Kareropus stable ncnonb3yetcs ana pyHkuuii, Bo3spaljaemMoe 3HayeHne
KOTOPbLIX HE MeHAEeTCcA B npegenax ogHoro SQL-onepartopa. B yacTHOCTH,
Takme PyHKUNM He MOTyT MeHATb cocTosHne B/l. Takaa oyHKUua mMoxem
ObITb BbINO/IHEHA OAVH pa3 BO BPeMS BbIMO/IHEHUA 3anpoca, a 3atem byaet
MCNOJIb30BaTbLCA BblYNCNEHHOE 3HaYeHne.

KaTteropus immutable ewe 6onee ctporas: Bo3epaliaemMoe 3HayeHne
He MeHsieTCA HuMKoraa. Takyto QOYHKLUMI0 MOXHO BbINOMHUTL Ha 3Tane
naaHMpoBaHMsa 3anpoca, a He BO BPEMS BbIMO/THEHMS.

MOXHO — He O3Ha4aeT, YTo Bceraa NpoucxoamT UMEHHO Tak,

HO NJIAaHNPOBLUMK BNpaBe BbIMOMHUTL TakMe oNTMMM3aummn. B HeKoTopbIx
(NPOCTbIX) CrlyyYasx naaHUpPOBLUMK AenaeT COOCTBEHHbIE BbIBOAbI 06
M3MEHUYMBOCTU (YHKLMN, HEB3UPAsS Ha yKa3aHHY0 IBHO KaTeropuio.

https://postgrespro.ru/docs/postgresgl/16/xfunc-volatility




KaTeropnn H3MEHYHBOCTH H H30JIAAITHUA

B nenom ucnonbs3oBaHue QyHKIINHM BHYTPU 3alIPOCOB He HapyIIaeT YCTAaHOBIIEHHBIN YPOBEHDb U30JISIIUYU TPaH3aKIIUU, HO
€eCThb 1Ba MOMEHTA, 0 KOTOPHIX II0JIe€3HO 3HATh.

Bo-nepBriX, GYHKLINY C U3BMEHYHUBOCTHIO volatile Ha ypoBHe usonsuuu Read Committed mpuBOOAT K paccoriacoBaHUIO
MaHHBIX BHYTPY OQHOTO 3aIpoca.

CoenaeM (yHKIMIO, BO3BPAIIAOLIYI0 YUCIIO CTPOK B Tabiuie:
=> CREATE TABLE t(n integer);
CREATE TABLE

=> CREATE FUNCTION cnt() RETURNS bigint
LANGUAGE sql VOLATILE
RETURN (SELECT count(*) FROM t);

CREATE FUNCTION

Temeps BLI30BEM €€ HECKOJIBKO Pa3 C 3a/iePKKOi, a B [IapajUIeJIbHOM CeaHCe BCTAaBUM B TaGIIUIly CTPOKY.
=> BEGIN ISOLATION LEVEL READ COMMITTED;

BEGIN

=> SELECT (SELECT count(*) FROM t), cnt(), pg_sleep(1)
FROM generate_series(1,4);

| => INSERT INTO t VALUES (1);

INSERT 0 1

—_——

(4 rows

=> END;
COMMIT

IIpu u3menunBocTH stable mnu immutable, mu60 mpu MCHOIBE30BaHUYU 60JI€E CTPOTUX YPOBHEH U3OJISIIUU TAKOTO HE
IPOUCXOOUT IOTOMY, YTO B 3TUX CJIydasiX BCErfa MCI0JIb3YEeTCsI CHEMOK OCHOBHOI'O 3aIpoca. B mpenrigyIneM ke mpuMepe
(volatile, Read Committed) ocHOBHO 3amIpoc ¥ 3anpOCH B QYHKIIUY HCIIOIL3YIOT Pa3Hble CHUMKY JaHHBIX.

=> ALTER FUNCTION cnt() STABLE;

ALTER FUNCTION

=> TRUNCATE t;

TRUNCATE TABLE

=> BEGIN ISOLATION LEVEL READ COMMITTED;
BEGIN

=> SELECT (SELECT count(*) FROM t), cnt(), pg_sleep(1)
FROM generate_series(1,4);

| => INSERT INTO t VALUES (1);

INSERT 0 1



COMMIT

BTOpOfI MOMEHT CBfA3aH C BUOUMOCTEIO W3MEHEeHUH, COeJIaHHBIX COOCTBEHHOM TpaHBaKHI/IefI.

QYHKIWHU C U3MEHYUBOCTHIO Volatile BUASIT Bce u3MeHEHUsI, B TOM YMCJIe CeJlaHHbIe TEeKYIINM, ellle He 3aBePIIeHHBIM
onepaTtopoMm SQL.

=> ALTER FUNCTION cnt() VOLATILE;

ALTER FUNCTION

=> TRUNCATE t;

TRUNCATE TABLE

=> INSERT INTO t SELECT cnt() FROM generate_series(1,5);
INSERT 0 5

=> SELECT * FROM t;

n

0
1
2
3
4
5

(

rows)

3TO BEPHO 15 JIIOOBIX YPOBHEN U3O0JISALINHU.

OyHKIWY C U3MEHYUBOCTHIO stable i immutable BUAsST U3MEeHEHUS TOJIBKO yZKe 3aBEePIIEHHEIX OIIePaTOPOB.
=> ALTER FUNCTION cnt() STABLE;

ALTER FUNCTION

=> TRUNCATE t;

TRUNCATE TABLE

=> INSERT INTO t SELECT cnt() FROM generate_series(1,5);

INSERT 0 5

=> SELECT * FROM t;

KaTeropnn HU3MEHYHUBOCTHA U OIITHUMHU3alIusA

Braropmapst OMOIHUTENBHON UH(pOpMAIUY 0 HoBegeHur GyHKINYN, KOTOPYIO aeT yKa3aHue KaTerOpUu U3MEHUYUBOCTH,
OIITMMU3aTOP MOXKEeT COKOHOMUTH Ha BHI30BaxX QYHKIINU.

[I71st 9KCIIEpUMEHTOB CO3MaAuM (GYHKI[HIO, BO3BPAILAIOIIYIO CITydaiHOEe YHUCIIO:

=> CREATE FUNCTION rnd() RETURNS float
LANGUAGE sql VOLATILE
RETURN random();

CREATE FUNCTION
[TpoBepuM NIaH BHIIOJIHEHMS CIIEQYyIOLIEro 3aIpoca:

=> EXPLAIN (costs off)
SELECT * FROM generate_series(1,10) WHERE rnd() > 0.5;

QUERY PLAN
Function Scan on generate series
Filter: (random() > '0.5'::double precision)
(2 rows)



B mtaHe MBI BUIUM «4eCTHOE» obpalleHue K GyHKINU generate series; KaXkpasi CTPOKa pe3yJibTaTa CPaBHUBAETCS CO
CITy4alHbIM YHCJIOM U IPU HEOOXOAMMOCTH OTOPACHBAETCS (GUIBTPOM.

B 9TOM MOKHO yOEOUTHCS ¥ BOOUUIO:
=> SELECT * FROM generate_series(1,10) WHERE rnd() > 0.5;

generate series

(5 rows)

=> \g

generate series

(4 rows)

= \g

generate series

(4 rows)

= \g

generate series

1
2
4
5
6
7
8
9
10
(9 rows)
= \g

generate series

(4 rows)

3Oech C OHUHAKOBOM BEPOSITHOCTHIO ITostydaeM oT O 1o 10 cTpok.

q)yHKHI/IiI C U3MEHYUBOCTHIO stable 6y11eT BbI3BaHa BCEIr'o OOUH pa3 — IIOCKOJIbKY MBI d)aKTI/I‘IECKI/I YKa3ay, 4To ee
3HAQ4YEeHHEe He MOXKeT USMEHHUTHCA B IIpefejiax ornepaTtopa:

=> ALTER FUNCTION rnd() STABLE;
ALTER FUNCTION

=> EXPLAIN (costs off)
SELECT * FROM generate_series(1,10) WHERE rnd() > 0.5;



QUERY PLAN

Result
One-Time Filter: (rnd() > '0.5'::double precision)
-> Function Scan on generate series

(3 rows)

PesyneTaToMm 3amnpoca 6ymet nu6o 0, mu6o 10 cTpok.
=> SELECT * FROM generate_series(1,10) WHERE rnd() > 0.5;

generate series

=> \g

generate series

1
2
3
4
5
6
7
8
9
10

(10 rows)

=> \g

generate series

1
2
3
4
5
6
7
8
9
10
(10 rows)
= \g

generate series

HakoHell, n3MeHYUBOCTb immutable mo3BonseT BEIYUCIUTD 3HAUEeHUE QYHKIUY ellle Ha 9Talle IJIaHUPOBaHUS, II03TOMY BO
BPEMSI BEIIIOJIHEHUSI BEHIYUCIIEeHNEe GUIbTPa y2Ke He TpeOyeTcsi:

=> ALTER FUNCTION rnd() IMMUTABLE;
ALTER FUNCTION

=> EXPLAIN (costs off)
SELECT * FROM generate_series(1,10) WHERE rnd() > 0.5;

QUERY PLAN

Function Scan on generate series
(1 row)

=> \g
QUERY PLAN

Function Scan on generate series
(1 row)

= \g



QUERY PLAN

Function Scan on generate series
(1 row)

= \g
QUERY PLAN

Function Scan on generate series
(1 row)

IOns IMMUTABLE nonydaeM ciay4alHBIY ITaH!

OTBETCTBEHHOCTD «3a Aa4y 3aBegoMO JIOZKHBIX TOKa3aHUM» JIEXKUT Ha pa3p660T‘II/IKe.

ITogcranoBKa Tena ¢pyHkuuu B SQL-3anmpoc
B HEKOTOPHIX (0YeHBb IPOCTHIX) CIIydasx Teno QyHKIMH Ha s3bIKe SQL MoxkeT ObITh TOACTaBIEHO NIPSIMO B OCHOBHOM SQL-
oneparop Ha 3Talne pa3bopa 3ampoca. B aToM ciiyyae BpeMsi Ha BbI30B GYHKIUM He TPATUTCS.

YVupomenHo — TpebyeTcs BRIIOJIHEHUE CIeOYIOMUX YCIIOBUMI:

e Teno ¢yrknunu cocrout U3 opgHoro oneparopa SELECT;
e Hert obpamenuit K TabnuiaM, OTCYTCTBYIOT IIOA3ANPOCH], TPYIIUPOBKY U T. II.;

e BosBpalaeMoe 3HaYeHUe [OIKHO OBITh OIHO;

e Bri3biBaeMble QYHKIIUYU He OOJIKHEI IPOTUBOPEYUTE YKa3aHHON KaTerOPHUU U3MEeHUYUBOCTH.

IIpumep MHI yKe Bumenu: Hama ¢yskius rnd(), o6vpsaBiaerHas volatile.
ITocMoTpHM ellle pas.

=> ALTER FUNCTION rnd() VOLATILE;

ALTER FUNCTION

=> EXPLAIN (costs off)
SELECT * FROM generate_series(1,10) WHERE rnd() > 0.5;

QUERY PLAN
Function Scan on generate series
Filter: (random() > '0.5'::double precision)
(2 rows)

B punpTpe ynomunaetcsa ¢yukmus random(), Ho He rnd(). OHa OymeT BRI3BIBATHCS HAIPSIMYI0, MUHYS «00€PTKY» B BUOE
dbyukuu rnd().



o)) PROFESSIONAL

Toru Posigres

MoskHO co37aBaTh COOCTBeHHbIE (YHKLIUU
Y MCTI0/Tb30BaTh UX TakK ke, Kak ¥ BCTPOEeHHbIe

@yHKLWU MOXKHO MMUCaTh Ha Pa3HbIX fA3bIKax, B TOM uucie SQL
M3MeHUYHBOCTh B/IMSIET HA BO3MOKHOCTH ONITUMM3ALIN

Wuorpa dyHkuys Ha SQL MoeT ObITh MOZCTaB/IeHa B 3apOC

10



o)) PROFESSIONAL

Mpaktuka L Posigras

1. Co3paiite ¢pyHkumto author_name f/151 pOpMUPOBaHUSI UMEHU
aBropa. PyHKIUs TPUHKMMAaeT TpU NapameTpa (pamMusus, ums,
OTYeCTBO) ¥ BO3BpalljaeT CTPOKY € pamMuIvell ¥ UHULMaIaMu.

Vcnonb3yiTe 3Ty (DyHKLMIO B Ipe/icTaBieHuu authors_v.

2. Cospaiite gpyHKUMIO book_name a1 popMHUpoBaHUs Ha3BaHUS
KHUATY. PYHKIMS IPUHKMMAET /iBa lapaMeTpa (MAeHTU(PUKATop
KHWTHM U 3aro/IOBOK) 1 BO3BpalllaeT CTPOKY, COCTaBIeHHYIO
13 3aro/ioBKa U CIMCKa aBTOPOB B MOPSIZIKe Seq_num.

Wwms kaxxporo aBropa opmupyetcs GyHKLMen author_name.

Wcnonb3yliTe 3Ty (QyHKLMIO B Mpe/icTaBieHuu catalog v.

[TIpoBepbTe M3MeHeHUsT B TPU/IOKEHUH.
11

HanoMHuM, 4To HeobxoANMble PYHKLMN MOXHO NOCMOTPETL B pa3AaToyHOM
maTtepuasnie «OCHOBHbIE TUMbl AaHHbIX U OYHKLMN.

1. FUNCTION author_name(
last_name text, first_name text, middle_name text
)

RETURNS text

Hanpumep: author_name('ToncToii', 'NeB', 'HukonaeBny') -
- 'ToncTtoii N. H.'

3. FUNCTION book_name(book_id integer, title text)
RETURNS text

Hanpumep: book_name(3, ' TpygHo 6biTb 6orom') -
- 'TpygHo 6bITb 60rom. CTtpyraukuii A. H., CTpyraukuii 6. H.'

Bce MHCTpPYMeHTbI MO3BONAKT «HENoCpeACTBEHHO» pefaKkTupoBaTb
XpaHumble thyHKUMn. Hanpumep, B psql ectb komaHaa \ef, oTkpbiBatoLLan
TEKCT (PYHKLMM B pefakTope 1 CoXpaHaLan n3aMeHeHus B 6asy.

Takor BO3MOXHOCTbLHO JTy4llie He Mob30BaTbCs (UM Kak MUHUMYM He
3/10ynoTpebnATb). B HOpMasibHO NOCTPOEHHOM Mpouecce pa3paboTkn BeCb
KO, LO/HKEH HAXOAUTLCA B dpaitiax nof BEPCUOHHBLIM KOHTponeM. Mpu
HEeo6X0AMMOCTN N3MEHNUTL (DYHKLUMIO thain peaakTUPYEeTCs U BbINOHAETCSA
(c nomouwpbto psql nnm cpeacteamu IDE). Ecnin xxe MeHATb onpeaeneHne
doyHKUMIA cpasy B B[], nsmeHeHnst nerko notepsAtb. (BoobLye xe Bornpoc
opraHusaumn npotecca pas3padboTkm HAMHOMO C/I0XHee N B Kypce Mbl ero
He 3aTparnsaem.)



1. ®yakuus author_ name

=> CREATE OR REPLACE FUNCTION author_name(
last_name text,
first_name text,
middle_name text

) RETURNS text

LANGUAGE sql IMMUTABLE

RETURN last_name || ' ' ||

left(first_name, 1) || '.' ||

CASE WHEN middle_name !'= '' -- nogpazymesaet NOT NULL
THEN * ' || left(middle_name, 1) || '.®
ELSE ''

END;

CREATE FUNCTION

Karteropus namernuuBocTa — immutable. OyHKITUS BCceTrma BO3BpaIaeT OGMHAKOBOE 3HAYEHUE IPU OOHUX U TeX XKe
BXOIHEIX IIapamMeTpax.

=> CREATE OR REPLACE VIEW authors_v AS
SELECT a.author_id,
author_name(a.last_name, a.first_name, a.middle_name) AS display_name
FROM  authors a
ORDER BY display_name;

CREATE VIEW

2. ®yuknus book_name

=> CREATE OR REPLACE FUNCTION book_name(book_id integer, title text)
RETURNS text
LANGUAGE sql STABLE
RETURN (
SELECT title || '. ' |]
string_agg(
author_name(a.last_name, a.first_name, a.middle_name), ',
ORDER BY ash.seq_num
)
FROM  authors a
JOIN authorship ash ON a.author_id = ash.author_id
WHERE ash.book_id = book_name.book_id
)i

CREATE FUNCTION

Karteropust uamenuuBoctu — stable. ®yHKIIUS BO3BpallaeT OMUHAKOBOE 3HAUEHNE IIPU OJHUX U TEX K€ BXOTHBIX
mapaMeTpax, HO TOJILKO B paMKax ogHoro SQL-3ampoca.

=> CREATE OR REPLACE VIEW catalog_v AS
SELECT b.book_id,
book_name(b.book_id, b.title) AS display_name
FROM  books b
ORDER BY display_name;

CREATE VIEW



o)) PROFESSIONAL

[1pakTnKa Pos{gres

1. HanummTe QyHKIUIO, BBIZAIOIIYIO C/Ty4yaiiHOe BpeMs,
paBHOMEPHO pacrpe/ie/ieHHOe B YKa3aHHOM OTpe3Ke.
Hauano oTpe3ka 3a/1aeTcsi BpeMeHHOM OTMeTKOM (timestamptz),
KOHeI| — /100 BpeMeHHOM OTMETKOM, TMO0 UHTEePBAIOM
(interval).

2. B Tabsurie xpaHITCS HOMepa aBToMoOHIel, BBe/leHHbIe KOe-KakK:
BCTPEYAIOTCs KakK JIATUHCKWE, TaK U PyCCKre OYKBBI B TFOOOM
perucTpe; Mexxay OyKBaMuy U LiupaMy MOTYT OBITH TTPOOEIBI.
Cuwrasi, uTo hhopMaT HOMepa «byk8a mpu-yugpbi 08e-6yKkebi»,
HanuiyTe GYHKIIUIO, BBIZIAIOIIYIO UMC/IO YHUKATHLHBIX HOMEPOB.
Harnpumep, «K 123 XM» u «k123xm» cuMTarOTCsl paBHBIMHU.

3. HanwmiuTe GyHKLNIO, HAXO/AITYIH0 KODHUA KBa/IpaTHOTO
ypaBHeHUs].
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Bo Bcex 3aiaHusix 06paTnte ocob6oe BHUMaHME Ha KaTeropuio
N3MEHUYMBOCTU (OYHKLWIA.

2. CHavana HanuwuTte oyHKLUNI0 «HopMasisaumnmn» Homepa, To ecTb
NPUBOASALLYIO HOMEP K KaKOMY-HUOYAb CTaHO4apTHOMY Buay. Hanpumep,
6e3 Npo6esioB 1 TO/IbKO 3ar/iaBHbIMU NATUHCKUMU ByKBaMMW.

B HOMepax MCnonb3yrTcH TOMIbKO 12 pycCKnx 6yKB, UMEIOLNX NaTUHCKMe
aHa/10rnm aHanornyHoro HayeptaHma, a umeHHo: ABEKMHOPCTYX.

3. Ons ypaBHeHUA BUAA y = ax? + bx + ¢ BblUNCNAETCA AUCKPUMUHAHT
D = b? — 4ac:

- npu D > 0 ABa KopHA X, , = (b = VD) / 2a;
« Npu D = 0 0VH KOpeHb X = —b / 2a (B KAYeCTBE X, MOXHO BepHyTb null);

* npu D < 0 kopHel HeT (06a kopHs null).



1. Cniy4yaliHasi BpeMeHHAasi OTMeTKa

=> CREATE DATABASE sql_func;

CREATE DATABASE

=> \c sql_func

You are now connected to database "sql func" as user "student".
q)yHKLII/IS{ C OByMsi BDEMEHHBIMU OTMETKaMu:

=> CREATE FUNCTION rnd_timestamp(t_start timestamptz, t_end timestamptz)
RETURNS timestamptz

LANGUAGE sql VOLATILE

RETURN t_start + (t_end - t_start) * random();

CREATE FUNCTION

KaTteropusi uamenuuBoct — volatile. Ucrionb3yertcst Gyrkumsi random, moatomy GyHKUMsI OyAeT BO3BpallaTh Pa3Hble
3HAYEHUs [IPYU OJHUX M TeX JKe BXOOHBLIX IIapaMeTpax.

=> SELECT current_timestamp,
rnd_timestamp(
current_timestamp,
current_timestamp + interval 'l hour'
)
FROM generate_series(1,10);

current_timestamp | rnd_timestamp

2024-01-10 20:10:25.685782+03
2024-01-10 20:10:25.685782+03
2024-01-10 20:10:25.685782+03
2024-01-10 20:10:25.685782+03
2024-01-10 20:10:25.685782+03
2024-01-10 20:10:25.685782+03
2024-01-10 20:10:25.685782+03
2024-01-10 20:10:25.685782+03
2024-01-10 20:10:25.685782+03
2024-01-10 20:10:25.685782+03
(10 rows)

2024-01-10 20:53:05.501001+03
2024-01-10 20:29:19.354535+03
2024-01-10 20:52:13.365108+03
2024-01-10 20:44:38.910507+03
2024-01-10 20:50:39.131113+03
2024-01-10 20:44:48.949312+03
2024-01-10 20:46:18.384561+03
2024-01-10 20:29:04.697219+03
2024-01-10 21:01:51.11903+03
2024-01-10 20:18:58.248491+03

Bropyto ¢yHKIINIO (C TapaMeTpoOM-UHTEPBaIOM) MOXKHO OIIPeNeIUTh Yepes IePBYIo:

=> CREATE FUNCTION rnd_timestamp(t_start timestamptz, t_delta interval)
RETURNS timestamptz

LANGUAGE sql VOLATILE

RETURN rnd_timestamp(t_start, t_start + t_delta);

CREATE FUNCTION
=> SELECT rnd_timestamp(current_timestamp, interval 'l hour');

rnd_timestamp

2024-01-10 21:01:38.897643+03
(1 row)

2. ABTOMOOH/IBHBIE HOMEpa

Co3pgaguM TaGIuily ¢ HOMEepaMH.

=> CREATE TABLE cars(
id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
regnum text

)i
CREATE TABLE

=> INSERT INTO cars(regnum) VALUES
('K 123 XM'), ('k1l23xm'), ('A 098BC');

INSERT 0 3

DOYHKIUS HOPMATU3ALIMH:



=> CREATE FUNCTION to_normal(regnum text) RETURNS text
LANGUAGE sql IMMUTABLE
RETURN upper(translate(regnum, 'ABEKMHOPCTYX ', 'ABEKMHOPCTYX'));

CREATE FUNCTION

KaTeropm{ U3MEeHYUBOCTH — immutable. (DyHKI.[I/IH BCerpga BO3BpalllaeT OOVMHAKOBOE 3HAYEHHE IIPU OOJHUX U TeX XKe
BXOOHEBEIX ITapaMeTpax.

=> SELECT to_normal(regnum) FROM cars;

to_normal
K123XM
K123XM
A0G98BC
(3 rows)

Teneps JIETKO UCKITIOYUTE OyOJIMKATHL:

=> CREATE FUNCTION num_unique() RETURNS bigint
LANGUAGE sql STABLE

RETURN (

SELECT count(DISTINCT to_normal(regnum))

FROM cars

)i

CREATE FUNCTION
=> SELECT num_unique();

num_unique

3. KopHH KBaJIpaTHOT O YPaBHEHUSI

=> CREATE FUNCTION square_roots(
a float,
b float,
c float,
x1 OUT float,
x2 OUT float
)
LANGUAGE sql IMMUTABLE
RETURN (
WITH discriminant(d) AS (
SELECT b*b - 4*a*c
)
SELECT (CASE WHEN d >= 0.0 THEN (-b + sqrt(d))/2/a END,
CASE WHEN d > 0.0 THEN (-b - sqrt(d))/2/a END)
FROM discriminant
)i

CREATE FUNCTION

KaTteropusi u3BMeH4YUBOCTU — immutable. (DyHKI.[I/IH BCerna BO3BpalllaeT OOMHAKOBOE 3Ha4YEHHEe ITPU OOJHUX U TeX XKe
BXOOHBIX ITapaMeTpax.

=> SELECT square_roots(1l, 0, -4);

square_roots

=> SELECT square_roots(1l, -4, 4);

square_roots

=> SELECT square_roots(1, 1, 1);



square_roots



