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Tembl Posigres

OyHKIMM 1 UX 0COOEHHOCTH B 6a3ax JaHHBIX
[TapaMeTpbl ¥ BO3BpalljaeMOe 3HaueHue
Crioco6bI TIepe/iauu apaMeTpOB MPH BbI30BE

K&TEI‘OPI/II/I N3MEHUYMBOCTHU U OITTUMH3aAl]UA
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PYHKUUN B 6a3e AaHHbIX Posggres

OCHOBHOW MOTUB: yMpOIlleHUe 3a/1auu

vHTepdeiic (rmapameTpbl) U peanu3aiys (Teso GyHKIMK)
0 (hyHKIIMM MOYKHO JlyMaTh BHe KOHTEKCTa BCel 3afaun

TpaduyuoHHble s3biku ~ PostgreSQL

1o6oYHbBIe r7o0asbHbIe TIepeMeHHbIe BCs1 0a3a JJaHHBIX
3¢ dexThI (kaTeropyv U3MEHYMBOCTH)
MOZY/TH CO CBOUM HHTepdeiicoM TIPOCTPAHCTBA UMEH,
U peanu3alyieit K/IMEeHT U cepBep
CJIOXKHOCTHU HaKJaJiHble PacXofbl CKpBITHE 3arpoca
Ha BBI30B OT IJIAHUPOBIIHKA
(mopcTaHoBKa) (mopcTaHoOBKa,

T0/13aMpOChI, TIpe/ICTaB/IeHUS)

OcHoOBHas Lefb NosiBMEeHUA PYHKUUIA B NporpammMmpoBaHnmn BoobLue —
YNPOCTUTb PeLLaemMyio 3aady 3a CYeT ee AeKoMNo3numn Ha bosnee mMesikme
nogsagayn. YnpoweHue OCTUraeTcs 3a CYET TOro, YTo 0 (PYHKLMUN MOXXHO
Aymatb, abCcTparMpoBaBLUNCh OT «60NbLLIOW» 3aga4un. Ansa aToro oyHKUNS
onpeaensieT YeTKU NHTepdeinc ¢ BHELWHUM MUPOM (NapamMeTpbl 1
BO3BpaLljaemoe 3HavyeHue). Ee peanusauus (Tesio PyHKUUKM) MOXET
MEHSATbCS; Bbi3blBalOLLAsi CTOPOHA «HE BUANT» 3TUX UBMEHEHWUI U He
3aBUCUT OT HUX. DTON ngeasibHOM CUTyaumm MOXET MeLlathb rnobasibHoe
cocTosHue (rnobasibHble NepeMeHHbIe), N HaA0 y4YnTbiBaTb, YTO B Cy4yae
B/l Taknm COCTOSIHMEM SB/SIETCA BCA 6a3a AaHHbIX.

B TpaAnUMOHHbIX A3blkax OYHKLMN YacTo 06beANHAOTCA B MOAYNN
(nakeTbl, Knaccol ans OOM 1 T. n.), uMelLWwme CO6CTBEHHbIN NHTepdIec

N peanmsauuio. MpaHuLbl Mogysiein MOryT NpoBoAMTLCA 6onee Unn MeHee
Npon3BosbHO. AN PostgreSQL ecTb XecTkas rpaHuua Mexay KAMeHTCKOM
4acTblO M CEPBEPHOIA: CEpPBEPHBIN Kof paboTaeT ¢ 6a30i, KMNEHTCKNIA —
ynpasnsaeTt TpaH3akumamn. Mogynu (naketbl) OTCYTCTBYIOT, €CTb TOJIbKO
NpOCTpaHCTBa MMEH.

[Nna TpaguuMOHHbIX A3bIKOB €ANHCTBEHHbIA MUHYC LLUMPOKOTO
MCNOb30BaHUA OYHKLUMIA COCTOUT B HaKNaAHbIX pacxofax Ha ee BbI30B.
Horga ero npeogoneBatoT ¢ NOMOLLLIO NOACTaHOBKM (inlining) koaa
doyHKUMM B BbI3bIBalOLLYHO Nporpammy. 418 B nocnecTBmst MOryT ObiTb
6osiee cepbe3Hble: ecnn B DYHKLMIO BLIHOCUTCA YacTb 3anpoca,
N1aHMPOBLLMK NepecTaeT BUAETb «OOLLYI KapTUHY» U HE MOXET NOCTPOUTL
XOpoLunin nnaH. B HekoTopbIx cnyvasax PostgreSQL ymeeT BbINOMHATb
NoACTaHOBKY; a/lbTepHaTMBHbIE BapnaHTbl — UCMNOJIb30BaHVe noa3anpocoB
NN NpeAcTaBNeHNniA.
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O6Line cBeaeHnsd Posigres

OOBbekT 6a3bl JaHHBIX

ornpege/ieHrne XpaHUuTCA B CUCTEMHOM KaTaJ/iore

OCHOBHBIe COCTaBHbIE UaCTU orpejejaeHus

umst
TlapameTphl

THUTI BO3BPAII[aeMOT0 3HaYeHHsI
TeJo

JOCTYIHBI HECKOJIBKO SI3bIKOB, B TOM unciie SQL

KOJI B BU/Ie CTPOKOBOUM KOHCTAHThI
VHTepIrpeTUpyeTcs U BbI30Be

BbI3bIBaeTCst B KOHTEKCTe BBIDd)KEHUS

OYHKUUM ABMSIIOTCA TaKMMK e 06bekTamy 6asbl AaHHbIX, Kak, Hanpuvep,
Tabnuubl U nHAEKCbl. OnpeaeneHne PYHKUMN COXPaHSIETCS B CUCTEMHOM
KaTasiore; N03aToMy yHKUMM B 6a3e AaHHbIX Ha3bIBaOT XPaHUMbIMU.

B PostgreSQL AocTynHo 60/1bL10e KOIMYeCTBO CTaHAAPTHbLIX GOYHKLINIA.
C HeKOoTOpbIMU NX KOTOPbIX MOXHO NO3HAKOMUTLCA B CNPaBOYHOM
maTepuasie «OCHOBHbIE TUMbI AaHHbIX U OYHKLNN».

A, KOHEYHO, MOXHO NMrcaTb COOCTBEHHbIE (DYHKLMN HA pa3HbIX A3blKax
nporpaMmMmupoBaHusa. Martepuasn aTo TeEMbl OTHOCUTCA K PYHKLMAM Ha
NnoboM A3blke, HO NpuUMepbl ByayT Ncnonb3oBaTb A3blK SQL.

Onpeaenexve pyHKUMN — AOBOSIbHO 0XNAAEMO — COCTOUT U3 UMEHMN,
Heobs3aTe/bHbIX NapaMeTpOoB, TMMNa BO3BpaLLlaeMoro 3Ha4yeHus, 1 Tena.
UTO MOXET NokasaTbCs HeOXUAAaHHbIM — Te/10 3anncbiBaeTcs B BUe
CTPOKOBOW KOHCTaHTbI, KOTOpPas COAEPXUT KOA, HA BbIBPAHHOM S13blKe
NporpaMMmnpoBaHms. 3a cYeT 3Toro onpeaeneHne yHKUUN BbIrSANT
0[IMHAaKOBO HE3ABMCUMO OT BblI6paHHOTO A3blka. Teno-cTpoka CoXpaHseTcs
B CUCTEMHOM KaTaslore 1 UHTePnpeTupyeTcs Kaxaplii pas, koraa qyHKUms
BbI3blBAEeTCH. B HACTOSALLMIA MOMEHT eUHCTBEHHbI cnocob n3bexarb
MHTepnpeTauun — HanmcaTb OYHKLMIO Ha si3blke Cu, HO 3TO TpebyeTcs
HeyacTo, U B JaHHOM Kypce 3Ta Tema He paccmaTtpuBaeTcs.

®YHKUMNA BCerga Bbi3blBAETCA B KOHTEKCTE KaKOro-/imbo BbIpaKeHus.
Hanpumep, B cnncke BblipaxeHnin komaHabl SELECT, B ycnosun WHERE,
B orpaHunyeHuu yenoctHoctmi CHECK n 1. n.

https://postgrespro.ru/docs/postaresqgl/12/sql-createfunction

https://postgrespro.ru/docs/postgresgl/12/sqgl-syntax-calling-funcs



dyHKUHMH 0e3 IIapaMeTpoB

Bort npocToit npumep GyHKIUY 63 mapaMeTpoB:

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

RETURNS text -=- TUN BO3BpallaeMoro 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. MHave npupercs
3a6oTUTECA 00 SKpaHMPOBAHUU KaBLYEK, 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 KaBBIYKHU-[OJIIaPEl MOTYT GHITH BIIO2KEHHEBIMHU. [[J1s1 3TOTO B KaXKAO¥ IMape KaBhIYeK HAO UCIIOIL30BaTh
PasHHIN TEKCT MeXKAy AoJITIapaMu:

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

?column?

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

OYHKIINUS BEI3BIBAETCS B KOHTEKCTE BEIpaXXKEeHUS, HallpUMeDP:
=> SELECT hello_world(); -- nycTtele ckobku obs3aTenbHbl

hello world

Hello, world!
(1 row)

B oG1em CJIy4dae TeJio beHKHI/II/I MOXKET COCTOATHh U3 HECKOJIBKUX OIIePpaTOPOB SQL. B KayecTBe 3HAYEHUS d)yHKLII/II/I
BO3BpalllaeTCs 3Ha4YeHue U3 HepBOfI CTPOKH, KOTOPYIO BEPHYII ToCJIegHUMN ommeparTop.

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

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

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

=> CREATE FUNCTION do_commit() RETURNS void AS $$
COMMIT;
$$ LANGUAGE sql;

CREATE FUNCTION
=> SELECT do_commit();

ERROR: COMMIT is not allowed in a SQL function
CONTEXT: SQL function "do commit" during startup

YupaBnsTe TpaH3aKUIUSIMU MOXKHO B IIpOIlefypax, 0 YeM MEI OyIeM I'OBOPUTH B CIIeLyIOIIel TeMe.

(I)YHKIH/IH C BXOJHBIMH IIapaMeTpaMH

ITpumMep GYHKIMY C OOHHUM IIapaMeTPOM:



=> CREATE FUNCTION hello(name text) -- ¢opmanbHelii napameTtp
RETURNS text AS $$

SELECT 'Hello, ' || name || "!‘;

$$ LANGUAGE sql;

CREATE FUNCTION
IIpu BrI30Be GOYHKIINY MBI YKa3biBaeM (HaKTUIeCKUl ImapaMeTp, COOTBETCTBYIOIINHE GOpPMarTbHOMY:

=> SELECT hello('Alice');

Hello, Alice!
(1 row)

IIpu yka3aHuu THIla IapaMeTpa MOXKHO yKa3aTh U MopudukaTtop (Hanpumep, varchar(10)), HO OH UTHOPUPYETCSI.

MO2KHO ONpeneNnuTs napaMmeTp GyHKIHU 663 UMEHHU; TOT[a BHYTPH TeJla GYHKIMHE Ha [TapaMeTpPhl IPUAETCS CCHUIATLCS II0
HOMepy. Yaanum ¢yHKIMIO U CO3TAfAUM HOBYIO:

=> DROP FUNCTION hello(text); -- pmocTaTtoyHo yKkazaTb TUN napameTpa
DROP FUNCTION

=> CREATE FUNCTION hello(text)

RETURNS text AS $$

SELECT 'Hello, ' || $1 || '!'; -- HOMep BMEcCTO WMEHU
$$ LANGUAGE sql;

CREATE FUNCTION

=> SELECT hello('Alice');

Hello, Alice!
(1 row)

Ho Taxk nyd4ine He fenaTth, 3TO HEYOOOHO.

Voanum GyHKIUIO U CO3TanuM 3aHOBO, HoOaBUB ellle ONUH ITapaMeTp — obpalleHue.
=> DROP FUNCTION hello(text);

DROP FUNCTION

3mech MBI UCITOJIb30BaIX HeoOsi3aTenbHOE KTo4ueBoe c1oBo IN, o603Havarollee BXOGHOU mapaMeTp. IIpensoxeHue
DEFAULT no3BosisieT OIIpefeuTh 3HaUueHue 10 YMOJITYaHUIo AJIs [lapaMeTpa:

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

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

$$ LANGUAGE sql;

CREATE FUNCTION

=> SELECT hello('Alice', 'Mrs'); -- ykas3aHbl oba napameTpa

Hello, Mrs Alice!
(1 row)

=> SELECT hello('Bob'); -- onyweH napametp, uMewwuit 3Ha4YeHMe MO yMOJYaAHUI

Hello, Mr Bob!
(1 row)

o cux IIOP MBI BBI3BIBAIA q)yHKL[I/IIO, YKa3sIBas (I)aKTI/I‘IeCKI/Ie IIapaMeTpsl TO3ULTUOHHBIM CIIoco60M — B TOM IIopsnkKe, B
KOTOPOM OHHU OIIpenesieHEl IIPU CO30aHUuNn q)yHKLII/II/I Bo mHOTHX CTaHOAPTHBIX (l)yHKL[I/IFIX HMEHa IIapaMeTpPOB HEe 3aJaHHbI,
TakK 4TO 3TOT CIIOCOO OKAa3kIBAETCS €IMHCTBEHHBIM.

Ho ecnu (bOpMaJ'ILHBIM IIapaMeTpaM OaHbl UMEeHa, MO2KHO HCIIOJIb30BAaTh UX IIPU YKA3aHUU q)aKTI/I‘IeCKI/IX IIapaMeTpoB. B
39TOM CJIy4ae ImapaMeTpPhl MOT'yT YKAa3bIBaTbCA B IIPOM3BOJIBHOM IIOPAOKE:

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



Hello, Mrs Alice!
(1 row)

=> SELECT hello(name => 'Bob');

Hello, Mr Bob!
(1 row)

Taxkoii crtoco6 y}:[oﬁeH, Koraa InopsaaokK nmapaMeTpoB HEOYEeBUIEH, 0CO0EHHO eCJIi UX MHOTO.

MOKHO COBMENIATh ob6a criocoba: 9acThb IIapaMeTpoB (HauuHadg C HepBOl"O) YKa3aTh IO3UIUOHHO, a OCTaBIIKneCsa — II0
HUMEHH:

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

Hello, Mrs Alice!
(1 row)

B cnygae, Korga GyHKINS [OJIKHA BO3BPAIaTh HEONIPeeJIeHHOe 3HaYeHNe, eCITH XOTS Obl OOUH U3 BXOOHBIX IIapaMeTpPOB
He OIIpefiesieH, ee MOXKHO 00bIBUTH Kak cTporyio (STRICT). Teno ¢yHKIUM Ipu 3TOM BOOOIIE He OyAeT BHITOJIHSITHCS.

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

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

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

$$ LANGUAGE sql STRICT;

CREATE FUNCTION

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

BxoaHble 3HaueHus

onpeesisAroTcs mapamerpamu ¢ pexkumom IN u INOUT

BrixogHOe 3HaueHue
onpezensiercss mibo rpegnokenueM RETURNS,
mibo mapamerpamu ¢ pexxumom INOUT u OUT

€C/IM OJHOBPEMEHHO YKd3dHbI obe (bOpMI:-I, OHH [JOJDKHBI OBLITH COIVIACOBAHbI

d®opmasibHble napameTpbl ¢ pexumom IN n INOUT cuutarotca BXOOHbIMU.
3HayeHns COOTBETCTBYHOLLMX (DAKTMUYECKMX NapaMeTpoB AO/KHbI ObITb
yKasaHbl Npu Bbi30Be (PyHKUMM (MNBO0 AO/DKHbI ObITb OnpeaeneHbl 3Ha4YeHus
MO YMOJIHaHMI0).

Bo3BpallaeMoe 3Ha4YeHne MOXHO onpenennTb ABYMSA crocobamu:
- ucnonb3osatb npeasioxkeHne RETURNS ang ykazaHua tvna,
- ONpenennTb BbIXOOHbIE NapameTpbl ¢ pexumom INOUT mnnum OUT.

[iBe 3T popMbl 3anmcK aKBUBasIEHTHLI. Hanpumep, oyHKUMA C yKasaHnem
RETURNS integer n pyHkuna ¢ napametpom OUT integer Bo3BpaLyaror
Lenoe ymcno.

MOXHO ncnonb3oBatb U 06a cnocoba ogHOBpPeMEHHO. B aTom criyyae
dyHKLMA Takke ObyaeT Bo3Bpallarb 00HO Lesioe Yncsio. Ho npu 3Tom Tunbl
RETURNS 1 BbIXogHbIX NapamMeTpoB A0/TKHbI ObITb COr/iacoBaHbl Apyr

C ApYyrom.

Taknm 06pas3om, Henb3A HanucaTb PYHKUMIO, KoTopas 6yaeT Bo3Bpallarb
O[IHO 3Ha4yeHune, N Npu aTom nepegasaTb gpyroe 3HadeHne B OUT-
napamMeTp — 4YTO NO3BOJIAET 6O/bLUNHCTBO TPAAULMOHHBIX A3bIKOB
nporpammMmunpoBaHusa. B PostgreSQL Takasi hyHKUMA ByaeT Bo3spawams
06a 3Ha4YeHus.



@YyHKINH C BHIXOOHBIMH IIapaMeTpaMu

AnbTepHATUBHBIM Ccroc00 BEPHYTH 3HAUEHUE — UCII0Ib30BaTh BHIXOMHOM ITapaMeTp.
=> DROP FUNCTION hello(text, text);
DROP FUNCTION

=> CREATE FUNCTION hello(
IN name text,

OUT text -- MMa MOXHO He yKa3biBaTb, €C/IM OHO HE HYXHO
)
AS $$%
SELECT 'Hello, ' || name || '!';

$$ LANGUAGE sql;
CREATE FUNCTION

=> SELECT hello('Alice');

Hello, Alice!
(1 row)

Pe3ynbTaT TOT XK€ CaMBIH.

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

DROP FUNCTION

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

SELECT 'Hello, ' || name || "!‘;

$$ LANGUAGE sql;

CREATE FUNCTION

=> SELECT hello('Alice');

Hello, Alice!
(1 row)

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

=> CREATE FUNCTION hello(INOUT name text)

AS $$
SELECT 'Hello, ' || name []| '!';
$$ LANGUAGE sql;

CREATE FUNCTION

=> SELECT hello('Alice');

Hello, Alice!
(1 row)

O6paTnTe BHUMaHuUe, YTO, B OTJINYME OT MHOTHX S3BIKOB ITporpamMmupoBanus, B PL/pgSQL ¢dakTuueckoe 3HaueHUe,
nepepanuoe SQL-pynkiuu B INOUT-napamMeTpe, HUKaK He U3MEHSIETCS: MEL llepefjlaeM BXOIHOe 3Ha4YeHUe, a BEIXOTHOe
BO3BpamaeTcs GyHKIMEeHR B Ka4ecTBe pe3ynbTara. II09ToMy Mbl MOXKeM yKa3aTh KOHCTAHTY, XOTsI APYTHe SI3BIKU TpeboBaiu
OBl TIEPEMEHHYIO.

B to Bpems kak B RETURNS M02KHO yKa3aTh TOIHKO OJHO 3HaYeHUe, BEIXOMHBIX TapaMeTPOB MOXKET OBIThH HECKOJIBKO.
Hanpuwmep:

=> DROP FUNCTION hello(text);

DROP FUNCTION



=> CREATE FUNCTION hello(
IN name text,
OUT greeting text,
OUT clock timetz)

AS $$

SELECT 'Hello, ' || name || '!', current_time;
$$ LANGUAGE sql;

CREATE FUNCTION

=> SELECT hello('Alice');

("Hello, Alice!",11:15:56.057484+03)
(1 row)

IeticTBUTENBHO, Hallla GYHKINS BEPHYJla He OOHO 3HAa4YeHHUe, a Cpa3y HEeCKOJIbKO.

IToppo6Hee 0 TaKO¥ BO3MOXKHOCTH U COCTaBHEIX TUIIaX MEI OymeM roBoputh B TeMe «SQL. CocTaBHbBIE TUIIE».
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Kateropmm nameH4YnBOCTH Posigres

Volatile

BO3BpdllldeMOe€ 3HaUeHKe MOXXET IIPOHN3BOJ/IbHO MEHATHCA
MPpHU OJWHAKOBBIX 3HAYE€HUAX BXOAHBIX ITapaMeTpPOB

HCII0J/Ib3yeTCd 10 YMO/TYaHHIO

Stable

3HdYeHHe He MEHSETCA B IIpeie/iaX O4HOI'0O Orieparopa SQL
CDYHKL[I/IH He MOXXeT MEeHSITh COCTOsIHME 0a3bl JAaHHBIX

Immutable

3HaUeHHne He MeHsAeTCd, (byHKL[I/IH AeTepMHUHHUPOBAHA
CDYHKLII/IH He MOXXeT MEeHSITb COCTOsIHMe 0a3bl AdHHbIX

Kaxxaoi goyHKUUM conocTaB/eHa KaTeropusi \ameH4MBOCTM, KoTopas
onpeaensieT CBo/CTBa BO3BPaLLLaeMOro 3Ha4yeHus Npu oaMHaKOBbIX
3Ha4YeHMAX BXOAHbIX NapamMeTpoB.

KaTteropus volatile roeoput 0 TOM, 4TO BO3BpaLlaemMoe 3Ha4eHne MOXeT
NPOU3BOJ/IbHO MEHATLCA. Takme OyHKUMN ByAyT BbIYUCAATLCA MPU KaX oM
Bbl3oBe. Ecniv npu co3gaHnmn oyHKUMN KaTeropusi He ykasaHa, HazHa4yaeTcs
MMEHHO 3Ta KaTteropus.

Kareropus stable ncnonb3yetcs ansa pyHkunin, Bo3spaljaemMoe 3HayeHne
KOTOPbLIX HE MeHAeTcA B npegenax ogHoro SQL-onepartopa. B yacTHOCTH,
Takme PyHKUNM He MOTryT MeHATb cocTosaHne B/, Takaa pyHKUMA mMoxem
ObITb BbINO/IHEHA OAVH pa3 BO BPeMS BbIMO/IHEHNA 3anpoca, a 3atem byaet
MCNOJIb30BaTbLCA BblYNCNEHHOE 3HaYeHne.

KaTteropus immutable ewe 6onee ctporasa: Bo3spallaeMoe 3Ha4eHne He
MeHSIeTCS HUKorga. Takyto (PyHKUMI0 MOXHO BbIYMUC/IUTL Ha aTane
nnaHMpoBaHus 3anpoca, a He BO BPeMs BbIMO/THEHWS.

MOXHO — He 03Ha4aeT, YTo Bceraa NPoucXoanMT UMEHHO Tak, HO
N1aHMPOBLLVK BNpaBe BbINO/HUTL Takne onTUmmnsaunn. B HekoTopbIx
(NPOCTbIX) CrIyyasx NJaHMPOBLUMK AenaeT CO6CTBEHHbIE BbIBOAbLI 06
M3MEHUYMBOCTY (OYHKLMN, HEB3UPAs Ha yKa3aHHY0 SBHO KaTeropuio.

https://postgrespro.ru/docs/postgresgl/12/xfunc-volatility




KaTeropnn H3MEHYHBOCTH H H30J/IAAITHUA

B nenoMm 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 paccoraiacoBaHUIO
MaHHBIX BHYTPY OOHOTO 3aIpoca.

CoenaeM (yHKIMIO, BO3BPAIIAOIIYI0 YUCIIO CTPOK B Tabiule:
=> CREATE TABLE t(n integer);
CREATE TABLE

=> CREATE FUNCTION cnt() RETURNS bigint

AS $%
SELECT count(*) FROM t;
$$ VOLATILE LANGUAGE sql;

CREATE FUNCTION

Tenepsb BLI30BEM €€ HECKOJIBKO Pa3 C 3afePKKOii, a B [Tapasie/IbHOM CeaHCe BCTABUM B TaGIIHUIY 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

=> END;
COMMIT

IIpu u3menuunBocTH stable unu immutable, mu60 ucnons3oBaHUU G0I€€ CTPOTUX YPOBHEH U3O0JIAIUY, TAaKOTO HE
IIPOUCXOOUT.

=> 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 CHeJlaHHbIe 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 151 JIIOOBIX YPOBHEN U3O0JISALINHU.

OyHKIWY ¢ U3MEHYUBOCTHIO stable nnu 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 OIITHUMHU3aIIusA

Braropapst OIOIHUTENBHON UH(OpMAaIy o HoBegeHur GyHKINYN, KOTOPYIO aeT yKa3aHue KaTerOpUuu U3MEHUYUBOCTH,
OIITMMU3aTOP MOXKEeT COKOHOMUTH Ha BEI30BaxX QYHKIINU.

[I71st 9KCIIEpUMEHTOB CO3HaAuM (GYHKI[HIO, BO3BPAIIAIOIIYIO CITy4aldHOEe YUCIIO:

=> CREATE FUNCTION rnd() RETURNS float
AS $%

SELECT random();
$$ VOLATILE LANGUAGE sql;

CREATE FUNCTION
IIpoBepHUM IIJIaH BHIIOJIHEHUS CIEAYIOLIET0 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 yOEOUTHECS ¥ BOOUMIO (0KUAAEM B CPENHEM IIOJIYUYUTH 5 CTPOK):
=> SELECT * FROM generate_series(1,10) WHERE rnd() > 0.5;

generate series

(4 rows)

OYHKIUS C U3MEHYUBOCTHIO stable 6ymeT BrI3BaHa BCEro OOMH pa3 — IOCKOJIBKY MBI GaKTHIEeCKH YKa3alu, 9YTo ee
3Ha4YeHUe He MOXKeT U3MEHHUTHCS B IIpefiesiax olepaTopa:

=> 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)

Haxkonell, "”3MeHYUBOCTb immutable 1T03BOJISIET BEIYUCIIUTh d)yHKL[I/II/I eIlle Ha 3Talle IIJTaHWPOBAaHU, [I03TOMY BO BpeMA
BBIIIOJIHEHH ST HUKaKHe CbI/IJ'HanI:I He HYXHBI:

=> 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)

OTBETCTBEHHOCTD «3a Jady 3aBegoMO JIOZKHBIX TOKa3aHUM» JIEXKUT Ha paSpa6OT‘{I/IKe.

IloacranoBKa Tena ¢pyHKuuu B SQL-3ampoc

B HEKOTOpPHIX (0YEeHb IPOCTHIX) CAyYasX Tejo GQYHKIMU Ha 3bKe SQL MoxkKeT OBITh MMOACTABJIEHO IIPSIMO B OCHOBHOU SQL-
omepaTop Ha Tamne pa3bopa 3ampoca. B aTom ciydae BpeMsi Ha BLI30B QYHKITUY HE TPATUTCSH.

YnpoueHHO TpeOyeTCs BEHIIOTHEHUE CIIeAYIOIINX yCIIOBHH:

Tesno GyHKIUHM COCTOUT U3 ogHOoro oneparopa SELECT;

HeT obpaleHui K TabanuiaM, OTCyTCTBYIOT IIOA3alIPOCH, IPYNIIUPOBKY U T. IL.;
BO3BpalljaeMoe 3HaY€HUE NOJIKHO ObITh OMHO;

BBI3BIBa€Mble QYHKIIUY He JOJIXKHBI IPOTUBOPEYUTh YKa3aHHON KaTeropuyu U3MEHYHUBOCTH.

IIpuMep MHI y2Ke Bupenu: Hamma ¢oyHknus rnd(), o0baBneHHas volatile.
TTocmoTpuM eilre 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 dunsTpe ynomuHaeTcs ToIbKO GyHKuMs random(), KOTopasi BEI3EIBAETCS HANIPSIMYI0, MUHYST «06€PTKY» B BuAE GYHKLIUU



rnd().



o)) PROFESSIONAL

Toru Posigres

MoykHO co3faBaTh cOOCTBeHHbIe (YHKLIUU
Y MCII0JIb30BaTh UX TaK ’Ke, KaK U BCTPOeHHbIe

DYHKLIMM MOXKHO MUCATh Ha pasHbIX A3bIKax, B TOM yuciae SQL
V3MeHUMBOCTbH BJIMsieT Ha BO3MOXXHOCTHY ONTUMU3aLuU

Wuorga dyHkiys Ha SQL MoykeT ObITh MOZCTaB/eHa B 3arpoC
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o)) PROFESSIONAL

Mpaktuka L Posigras

1. Co3spaiite pyHkumto author_name f/151 poOpMUPOBaHUSI UMEHU
aBropa. PyHKIUs TPUHKMMAaeT TpU rapameTpa (pamuus, ums,
OTUeCTBO) Y BO3BpalllaeT CTPOKY € paMuIveld U UHULMA/IaMHU.

Wcnonb3yiTe 3Ty (QyHKLUIO B Ipe/icTaBaeHnu authors_v.

2. Cospgarite gpyHKUMIO book_name /151 popMUpoBaHUsT Ha3BaHUS
KHUTH.
®yHKLYS IPUHUMaeT /iBa napameTpa (uaeHTU(UKATOp KHUTH
M 3ar0JIOBOK) U BO3BpalllaeT CTPOKY, COCTaBIeHHYIO 13
3aro/I0OBKa 1 CITMCKa aBTOPOB B MopsiZike seq_num. VIMs KaXX0ro
aBTopa dhopmupyetcst GyHKIui author_name.

Vcnonb3yiiTe 3Ty (QyHKLMIO B pe/icTaBieHuu catalog v.
[TpoBepbTe M3MeHeHUs B TIPUIOKEHUH.

11

HanoMHMM, 4TO HeobxoAuMble OYHKLMN MOXHO NOCMOTPETh B pa3fgaTto4yHOM
maTtepuane «OCHOBHbIE TUMbl AaHHbIX U YHKLN.

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

RETURNS text

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

2. 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 MHCTpyMeHTbl NO3BONAKT «HENOCPEACTBEHHO» peAaKTUpoBaTh
XpaHumble hyHKUMKN. Hanpumep, B psql ectb komaHga \ef, oTkpbiBatoLLan
TEKCT PYHKLMN B pefakTope 1 CoOXpaHAaLan naMeHeHus B 6asy.

Takoil BO3MOXHOCTbIO J1yyllie He Nosib30BaTbCA (UM KaKk MUHUMYM He
3/10ynoTpebnATh). HopMasibHO NOCTPOEHHbIN Npouecc pa3padoTku
npeanonaraet xpaHeHne BCero Koga B gparinax nog BepCUOHHbIM
KOHTponeM. MNMpun Heo6xoANMOCTN U3MEHUTb OYHKLMIO dpainn peaakTupyeTcs
1 BblNosiHAeTcA (C nomoLbto psql nnu cpeactesamu IDE). Ecnv ke MeHATH
onpeaeneHne pyHkumii cpasy B b/, nsmeHeHust nerko notepsATb. (Boobue
)Xe BOMPOC opraHu3aunmn npoLecca pas3paboTkn HAMHOTO C/10XXHee U B Kypce
Mbl €r0 He 3aTparnsBaem.)



1. ®yakuus author_ name

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

) RETURNS text

AS $%

SELECT last_name || ' ' |]

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

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

END;

$$ IMMUTABLE LANGUAGE sql;
CREATE FUNCTION

KaTeropH;{ U3MEHYHUBOCTH — immutable. ‘DyHKHI/IH BCeraa BO3BpalllaeT OOMMHAKOBOE 3Ha4Y€HNE IIPDU OOHUX U TeX XKe
BXOOHBIX ITapaMeTpax.

=> 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. ®yaknusa book_name

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

CREATE FUNCTION

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

=> DROP VIEW IF EXISTS catalog_v;
DROP VIEW

=> CREATE 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

[1pakTuka Pos{gres

1. HanummTe QyHKIUIO, BBIAAIOIIYIO C/Ty4yaiiHOe BpeMs,
paBHOMEPHO pacrpe/ie/ieHHOe B YKa3aHHOM OTpe3Ke.
Hauano oTpe3ka 3a/1aeTcsi BpeMeHHOM OTMeTKOU (timestamptz),
KOHeI| — /100 BpeMeHHOM OTMEeTKOM, MO0 UHTePBaIoM
(interval).

2. B Tabsurie xpaHITCS HOMepa aBToMoOuiel, BBeJleHHbIe KOe-KakK:
BCTPEYAIOTCS KaK JIATUHCKUE, TaK U PYCCKHe OYKBHI B JTFOOOM
perucTpe; Mexxay OykKBaMu U LippaMy MOTYT OBITH TTPOOEIBI.
Cuurast, uto hopMaT HOMepa «bykea mpu-yugpbi 08e-6yKkebi»,
HanuiyTe GYHKIIUIO, BBIZAIOIIYIO UMC/I0 YHUKATBHBIX HOMEPOB.
Harnpumep, «K 123 XM» u «k123xm» CUMTarOTCSI paBHBIMMU.

3. HamwmiuuTe GyHKLNIO, HAXOAITYH0 KODHUA KBa/IpaTHOTO
yPaBHEHHUSI.
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Bo Bcex 3aaHusix obparute ocob6oe BHMMaHWE Ha KaTeroputo
N3MEHUYMBOCTU (OYHKLWIA.

2. CHavana Hanuwmnte oyHKLMI0 «HOpManun3aunum» Homepa, To ecTb
NPUBOAALLYIO HOMEP K KaKOMY-HUObYab cTaHAapTHOMY Buay. Hanpumep, 6e3
NPo6enoB 1 TOMILKO 3ar/iaBHbIMU NTATUHCKUMU ByKBaMMU.

B HOMepax MCnonb3yTcA TO/IbKO 12 pycCKuX 6YyKB, UMELWNX NaTUHCKMEe
aHa/10rn cxoxero HayeptaHua, a MMeHHo: ABEKMHOPCTYX.

3. AnAa ypaBHeHNA y = ax? + bx + c:

ANCKPUMUHAHT D = b? — 4ac.

« npn D > 0 ABa KOpHA X, , = (-b = VD) / 2a

 Npy D = 0 oAnH KopeHb X = —b / 2a (B Ka4ecTBe X, MOXHO BepHyTb null)

* npu D < 0 kKopHeit HeT (06a kKopHs null).



1. Ciy4yaliHasi BpeMeHHasl OTMeTKa

chHKLII/IH C OIByMS BpE€MEHHBIMU OTMETKaMu:

=> CREATE FUNCTION rnd_timestamp(t_start timestamptz, t_end timestamptz)
RETURNS timestamptz
AS $%
SELECT t_start + (t_end - t_start) * random();
$$ VOLATILE LANGUAGE sql;

CREATE FUNCTION

Karteropus namenuuBoctu — volatile. Mcrionb3yercs ¢dyHKIus random, mo3ToMy QyHKIINS OygeT BO3BpallaTh Pa3HEE
3HAYEHUs [IPU OOHUX M TeX JKe BXOOHBIX IIapaMeTpax.

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

current timestamp | rnd_timestamp

2022-11-17 11:21:31.926777+03
2022-11-17 11:21:31.926777+03
2022-11-17 11:21:31.926777+03
2022-11-17 11:21:31.926777+03
2022-11-17 11:21:31.926777+03
2022-11-17 11:21:31.926777+03
2022-11-17 11:21:31.926777+03
2022-11-17 11:21:31.926777+03
2022-11-17 11:21:31.926777+03
2022-11-17 11:21:31.926777+03
(10 rows)

2022-11-17 12:13:09.314409+03
2022-11-17 11:59:17.672088+03
2022-11-17 11:32:23.331758+03
2022-11-17 11:45:52.335682+03
2022-11-17 12:10:43.166609+03
2022-11-17 12:20:42.598894+03
2022-11-17 11:42:39.364836+03
2022-11-17 11:28:28.247385+03
2022-11-17 11:34:49.532871+03
2022-11-17 11:58:08.355414+03

Bropyio ¢yHKIMIO (C TapaMeTPOM-UHTEPBAIOM) MOXKHO ONPENENIUTh Yepe3 MePBYI0:

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

AS $$
SELECT rnd_timestamp(t_start, t_start + t_delta);
$$ VOLATILE LANGUAGE sql;

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

rnd_timestamp

2022-11-17 11:49:50.304024+03
(1 row)

2. ABTOMOOHJIbLHBIE HOMEpa

Co3pgapuM TabIully ¢ HOMEepaMH.

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

);

CREATE TABLE

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

INSERT 0 3
OyHKIUS HOpMalu3aluu:

=> CREATE FUNCTION normalize(regnum text) RETURNS text

AS $%
SELECT translate(upper(regnum), 'ABEKMHOPCTYX ', 'ABEKMHOPCTYX');
$$ IMMUTABLE LANGUAGE sql;

CREATE FUNCTION



KaTeropH;{ U3MEHYHUBOCTH — immutable. ‘DyHKHI/IH BCeraa BO3BpalllaeT OOMUHAKOBOE 3HA4Y€HNE IIPDU OOHUX U TeX XKe
BXOOHBIX ITapaMeTpax.

=> SELECT normalize(regnum) FROM cars;

normalize
K123XM
K123XM
A098BC
(3 rows)

Temeps JI€TKO HAWTH OyOIMKATHL:

=> CREATE FUNCTION num_unique() RETURNS bigint
AS $$
SELECT count(DISTINCT normalize(regnum))
FROM cars;
$$ STABLE LANGUAGE sql;

CREATE FUNCTION
=> SELECT num_unique();

num_unique

3. KopHM KBaJgpaTHOr0 ypaBHEHHUSA

=> CREATE FUNCTION square_roots(
a float,
b float,
c float,
x1 OUT float,
x2 OUT float
)
AS $$
WITH discriminant(d) AS (
SELECT b*b - 4*a*c
)
SELECT CASE WHEN d >=
CASE WHEN d >
FROM discriminant;
$$ IMMUTABLE LANGUAGE sql;

-b + sqrt(d))/2/a END,
b - sqrt(d))/2/a END

CREATE FUNCTION

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



