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IIporuienypHbIe A3bIKH
PL/pgSQL

CtpykTypa 0/10Ka

OObsiBIeHME TTepeMeHHbBIX
OyHkmu PL/pgSQL
AHOHHMHBIE O/I0KU

YcioBHBIE OTiepaTophl U LIUKJIbI

BrrunciieHWe BbIpaXkeHUH

ol PROFESSIONAL

Pos}gres



ol PROFESSIONAL

[1poueanypHbIe A3bIKK Pos}gres

Ha3HaueHue

HormoauTs SQL mpoijeypHbIMU BO3MOXXKHOCTAMU

Co3gaHue

CREATE [ TRUSTED | LANGUAGE wnwms
HANDLER o06paboT4ynk_Bbi30Ba
[ INLINE ob6paboTynk_BHeapeHHOro_koga |
[ VALIDATOR ¢yHKUMA_npoBepku |;

yCTaHOBKA U3 pacClllMpeHus
I1oCTyTIHBIE SA3BIKU

B nuctpubytuBe: PL/pgSQL, PL/Tcl, PL/Perl, PL/Python
norionHuTensHo: PL/Java, PL/V8, PL/R, PL/PHP, ...


https://postgrespro.ru/docs/postgresql/9.6/xplang.html
https://postgrespro.ru/docs/postgresql/9.6/external-pl.html

[loBepPEeHHbIEe A3bIKK Pogggi%g

IloBepeHHbIe
OrpaHWuYeHHast PyHKIIMOHA/IBHOCTD B YaCTH B3auMoiecTBHUs ¢ OC
110 YMOJ/IYdHHUIO OOCTYII AJ/IA BCEX T10/Ib30BaTeen
HemoBepeHHbIE

To/THast PYHKLIMOHATLHOCTD S3bIKa
NIOCTYT TOJILKO y CyIlepIio/ib30Bare/ien
0OBIUHO K Ha3BaHMIO si3biKa A00aB/sOT «u»: plperl — plperlu



[1penmyLlecTBa

I Ipour3BOAUTE/IEHOCTD

MeHbllle KOMaH/[
MeHblIle TiepechbIKA JJaHHbIX
MeHbIlle pa300poB KOMaH/

API x oobekTam B/]

rubue yIpaB/isTh COIVIACOBAHHOCTBIO JaHHBIX
rubue yrpaBasTh JOCTYIIOM K JaHHBIM

PaboTa ¢ BHeTHUMMU JJaHHBIMU

PoddGies



PL/pgSQOL PoSdgrs

ITosiBusica B Bepcuu 6.4 B 1998 roay

yCTaHaB/IMBAETCS 10 YMOTYaHHUIO € Bepcuu 9.0

Lleu co3maHud A3bIKa

MCMO/b3YeTCs [AJ1s1 HAaMCaHUsl (PYHKLIUM U TPUTTEPOB
no0aB/sieT yrpaB/sitolye CTPYKTYPhI K s13bIKy SQL

MO3BOJIsSIeT UCTI0/Ib30BaTh JF00bIe TT0/1b30BaTe/IbCKHe TUIIbI, (PYHKI[UU U
OrepaTophbI

NTOBEPEHHbBIN SI3bIK
TPOCTOTAa UCTIO/Ib30BaHUS

Ha ocHoBe Oracle PL/SQL


https://postgrespro.ru/docs/postgresql/9.6/plpgsql-overview.html

CTpyKTypa 6/10Ka Pogzg?gé

BJ/IOUHO-CTPYKTYPUPOBaHHbIM SI3bIK

[ <<meTka>> ]
[ DECLARE
06bsB/1IeHNS |
BEGIN
ornepaTopsl
[ EXCEPTION
obpaboTka_ounbok |
END [ meTKka ];

BaykHo:
BEGIN — Hauasio ucrojHseMoM cekuyu B PL/pgSQL-6/10ke
BEGIN; — komaHzaa SQL, oTKpbIBarolllasd TpaH3aKI[UIo


https://postgrespro.ru/docs/postgresql/9.6/plpgsql-structure.html

ol PROFESSIONAL

O6bABNEHNE NePEMEHHbIX  Posfgres

OO61umii BUa
ums [CONSTANT] 7un [NOT NULL]
[ {DEFAULT|:=|=} 3HayeHue-no-ymosdyaHmo J;
Tun

mo6oii SQL TUIT ¥ HEKOTOpbIe TICeBOTHUIIbI
Hac/iefoBaHUe TUIIOB: %ROWTYPE, %TYPE

OrpaHuyeHud

CONSTANT — 3HaueHue Helb3s1 U3MEeHUTD
NOT NULL — 3HaueHHe He MOyKeT ObITb NULL

O06nacThb AeHCTBUSA

TeKyII1i 0/10K, BK/IroUasl BIO)KeHHbIe O/I0KM 1 CEKLHI0 00pab0TKM OIIHO0K



ol PROFESSIONAL

PyHKUnn PL/pgSOQL Posigres

(I)YHKL[I/IH C BXOAHBIMH IIdpdMeTPpdMH

CREATE FUNCTION wumsa (IN napametp Tun [, ...]) RETURNS Tun
AS $3

[DECLARE ...]

BEGIN

RETURN 3HaueHue:
END;
$$ LANGUAGE plpgsql;

RETURN — 3aBepiiieHHe 1 BO3BpAT 3HAYEHU



BbiIXxOo4HbIE NapaMeTpbl Pogzgi%g

(I)YHKL[I/IH C BbIXOJAHBIMHU I1IdpaMeTpdMH

CREATE FUNCTION wmmsa (INOUT napametpl Tun, OUT napametTp2 Tum)

AS $$
[DECLARE ...]

BEGIN
napavetpl := value;
napavetp2 := value;
END;

$$ LANGUAGE plpgsql;

Bo3Bpar 3HaueHNs1 — MNPHUCBOEHHEe 3HaUeHUH BBIXOAHbBIM
rapamMeTpam

10



ol PROFESSIONAL

AHOHWMHbIE OJIOKU Posigres

3ajaya

BBITIO/THEHME TIPOLjelyPHOTo Kozia 0e3 co3maHus QyHKIMH

Peau3ariius
DO [ LANGUAGE wumA_sA3bika | Kog,

UMSI_S13blKd — TI0 YMOJ/I4aHuto plpgsql
KOO — CTPOKa C KOJJOM IPOTrpaMMbl

OcoOeHHOCTH

He coxpaHsieTcsa B b/l

HeT TIPSIMOM BO3MOXXHOCTH T1epe/iaTh TlapaMeTPbl MU BEPHYTh 3HAUEHUE

11


https://postgrespro.ru/docs/postgresql/9.6/sql-do.html

YCnoOBHbIE onepartopbl

Tpu opMerI:

CASE
WHEN ycsioBne THEN
ornepaTtopsbl
[WHEN ycsioBune THEN
ornepaTtopsl |
[ELSE
onepartopsl |
END CASE;

IF ycnoBmne THEN
orepaTopsl
[ELSIF ycsnoBune THEN
ornepartopsi]

[ELSE
orneparTtopsl]
END IF;

CASE BbeipaxeHune
WHEN 3HauyeHue [,
ornepaTtopbl
[WHEN 3HauyeHune [,
ornepaTtophl ]
[ELSE
oneparTopsl ]
END CASE;

Pogz

...] THEN

...] THEN

PROFESSIONAL

gres

12



ol PROFESSIONAL

LINKNb Posygres

LIk FOR 110 Araria3oHy uucer

<<MeTKa=>>

FOR umss IN Hu3 .. Bepx [BY UHKpemeHT ]
LOOP

ornepaTopsl
END LOOP;

<<MeTKa=>>

FOR mma IN REVERSE Bepx .. Hu3 [BY UHKpeMeHT ]
LOOP

onepaTopsl
END LOOP;

Oco0OeHHOCTH

repeMeHHas umMs Co34aeTCd dBTOMdATHUYECKH
BO3MO>KHO O6paH_IEHI/Ie MemkKd.ums

C yKa3zaHueM REVERSE HIDKHAA U BepXHAA 'PaHULIbl MEHAIOTCS MeCTaMU
13



LINKNb Poggao?éo“é

Hukn WHILE

<<MeTKa=>>
WHILE ycrosue
LOOP

onepaTopsl
END LOOP;

OcobeHHOCTH

ITOBTOPAETCA, I1I0KAa UICTHUHHO yC/108Ue

14



ol PROFESSIONAL

LINKNb Posygres

be3yC/10BHbIN LUK

<<meTKa>>
LOOP

ékiT [mveTka] [WHEN ycnoBue];
[ééNTINUE [veTtka] [WHEN ycnoue]; ]
END Léép;
OcobeHHOCTH

EXIT — BBbIXOZ, U3 LJUKJ/Ia
CONTINUE — mepexo/] Ha HOBYIO UTepar1io

3T KOMadH/bI pa60Ta}oT N oyt Apyrux quUuKJIoB

15



ol PROFESSIONAL

BbluncneHue BblipaxeHnn Posjgres

JIto60e BbIpa)keHHe BLIUMUCISAETCS B KOHTeKcTe SQL

BbIpa)KeHWe aBTOMaTHUYeCKU rpeobpa3yeTcs B 3alpocC
3arpoC MOATOTaB/IMBaeTCs
rnepeMeHHble PL/pgSQL mocTaBasA0TCA Kak rapaMmeTphbl

Oco0OeHHOCTH

MOYXHO UCII0/1b30BaTh BCe BO3MOXKHOCTU SQL, BK/rOUas roa3arnpochl

HEeBbICOKasi CKOPOCTb BbITIO/IHEHHS,
XOTs1 pa300paHHbIN 3anpoc (U, BO3MOXKHO, T/IaH 3aripoca) K3IIUPYIOTCS

HeO/IHO3HAYHOCTH TIpY pa3pellleHuH UMeH TpeOyoT BHUMaHUSs

16


https://postgrespro.ru/docs/postgresql/9.6/plpgsql-expressions.html

OOOOOOOOOOOO

[1eMOHCTpauns Pos(.gres

p

$ psql
postgres=#

17



ol PROFESSIONAL

ITorn Posygres

PL/pgSQL — I0CTYyIHBIM 10 YMO/TUYaHUIO, 10BEPEHHbBIM,
IIPOCTOH B MCIT0JIb30BAHUHU SI3bIK

YnpaBnenue @yHKIsIMU HA PL/pgSQL He oT/imuaeTcs
OT pabOThI C (PYHKIUSIMM Ha APYTUX SI3bIKAX

DO — komanzga SQL /1 BbINIOHEHUSI aHOHUMHOI'O O/10Ka

ITepemennbie PL/pgSQL MoryT ucrno/ib30BaTh H00bIe
TUIbl SQL

A3BIK ToAIep)KrBaeT yC/10BHbIe orepaTopsl: 1F, CASE
v trkibl: FOR, WHILE, LOOP

18



ol PROFESSIONAL

[ 1paKTuKa @@ Posy,gres

1. W3wmenwute dyHKLMIO book_name Tak, yToOBI A/1HA
BO3BpalllaeMOro 3HaueHus1 He MpeBbiiaia 45 CUMBOJIOB.
Ecny Ha3BaHMe KHUTY MIPU 3TOM 00pe3aeTcs, OHO J10/IKHO
3aBepIaTbCs Ha TPOeTOUHe.

2. ITlpoBepsbre peanusanyio B SQL U B IpUTOKEeHUH;
MpY He0OXOJUMOCTH [00aBbTe KHUT C JJIMHHBIMM Ha3BaHUSIMU.

3. CnHopa u3Menure (yHKIMIO book_name Tak, 4ToObI U30BITOUHO
IJIMHHOEe Ha3BaHUe YMeHbIIIa/I0Ch Ha Lieioe CJIOBO.

4. TlpoBepsTe peaun3aruio.

19



[ 1paKTuKa Pogzgi%g

1.

Hanmmre PL/pgSQL-@yHKUMIO, KOTOpasi BO3BpalliaeT
MTPOU3BOJIBHYIO CTPOKY 3a/IaHHOU [IJTUHBI.

Haripumep: random_str(10) - '/ixdobE_00J"

3ajiaua rpo Urpy B «HArlepCTKU».
YcnoBus:

B 0oHOM 13 Tpex HarepCTKOB CIPSTAH BbIUTPAIILL.
Wrpok BeIOMpaeT OJIMH M3 3TUX TPEX.
Benynuii youpaeT ofjiH U3 ABYX OCTAaBIIIMXCSI HAallepPCTKOB, 00si3aTe/IbHO Iy CTOM.

Bepnyiiuii aeT BO3MOYKHOCTb UT'POKY M3MEHUTh BbIOOP, T.e. BbIOpATh BTOPOM 13 /IByX
OCTaBIINXCSL.

Bormpoc. EcTh /i CMbIC/T UTPOKY TIOMEHSITh BLIOOD WM OCTaBUTh IepBOHAYa/IbHbBIN?

3ajaHue:

cmnons3ys PL/pgSQL, mocunTaiiTe BepOSTHOCTh BBHIMTPAIIIIA [/ HauaIbHOTO BeIOOpa 1
W3MEeHEeHHOT0.

20



PL/pgSQL
O630p N KOHCTPYKLNK A3bIKa

ol PROFESSIONAL

Posygres

ABTOpCKue npaBsa
© Postgres Professional, 2017 rog.
ABTOpbI: Erop Poros, NaBen J/lysaHoB

Wcnonb3oBaHne matepuanoB Kypca

HekomMmepueckoe 1cnosib3oBaHe maTeprasioB Kypca (npeseHTauuu,
AeMOHCTpaumn) paspeluaetcs 6e3 orpaHuyeHnii. Kommepyeckoe
MCNOJIb30BaHNe BO3MOXHO TO/IbKO C MUCbMEHHOIO paspeLleHns KoMnaHum
Postgres Professional. 3anpewjaeTcsi BHeCEHME U3MEHEHWI B MaTepuasibl
Kypca.

OGpaTtHas cBA3b
OT3bIBbl, 3aMeYaHus 1 NPEANIOKEHNA HaNpaBnaAnTe no agpecy:
edu@postgrespro.ru

OTKa3 oT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeCceT HMKakol OTBETCTBEHHOCTHU 3a
N06bIe NOBPeXAeHUs 1 YObITKN, BKKOYaA NOTEP0 A0X04a, HAHECEHHbIEe
NPSAMbIM U HENPAMbIM, CrieunasibHbIM WU CyYalHbIM UCMO/Ib30BaHNEM
MaTtepuasioB kypca. KomnaHusa Postgres Professional He npegoctaBnsaer
Kaknx-nmoo rapaHTnini Ha matepuasbl Kypca. Martepuasbl Kypca
NpeaocTaB/SATCS HA OCHOBE NMpUHLUMNA «KakK eCTb» U KOMNaHus Postgres
Professional He 06s3aHa NpefoCcTaBNATL CONPOBOXAEHWE, NOALEPXKKY,
0OHOB/IEHNSA, pacLUMPEHNSA N U3MEHEHNSA.



Tembl

[IpoueaypHbIe A3LIKA
PL/pgSQL

CrpykTypa 0/10Ka

OO6bsiBNeHre TIepeMeHHBIX
dyukiuu PL/pgSQL
AHOHUMHBIe 6/I0KH

YCI0BHBIE OTIePaTOPhl U [IUKIIbI

Bbruncnenue Bpra)KEHI/Iﬁ

Posdgras



[poLenypHbie A3bIKN ES e

Ha3HzaueHue

Hononautsh SQL npolieAypHBIMU BO3MOXKHOCTSIMU

Co3nanue

CREATE [ TRUSTED ] LANGUAGE wums
HANDLER o6paboTuuk_Bbl30Ba
[ INLINE 06paboT4uK_BHEAPEHHOro_Koga ]
[ VALIDATOR ¢yHKumnsA_npoBepku 1;

yCTaHOBKa U3 pacllMpeHust

JocTyrHble A3bIKA

B puctpubytuse: PL/pgSQL, PL/Tcl, PL/Perl, PL/Python
nonoauaurtensHo: PL/Java, PL/VE8, PL/R, PL/PHP, ...

MpouenypHble SA3bIKKU AOMNOAHAT AeKnapaTuBHbIN A3blKk SQL
npouenypHbIMM BO3SMOXHOCTAMU. YTO NO3BONAET co34aBaTb
nosib3oBaresibckne oyHKUNM He Tosbko Ha C nnum unctom SQL.

[na nogknoyeHns HOBOTo NpoLeypHOro A3blka UCMOob3YeTca KomaHaa
CREATE LANGUAGE. CepBep 6a3bl faHHbIX HE 3HAET KakK UMEHHO
NHTEPNPETUPOBATL KOA NPOLLeAyPHOro A3blKa, BMECTO 3TOro OH nepejaet
Ko o6pabomuyuky_Bbi3o8a. ObpaboTUMK BbI30Ba — 3TO cneunasibHas
dyHKUMA Ha C, KoTopas NoHUMAaET 3TOT A3bIK. [1py co3gaHumn A3bika, BMecTe
C 06paboTUMKOM BbI30Ba MOXHO TakXe yKasaTb (OYHKLUIO AN BbINO/IHEHUS
aHOHUMHbIX 6/10K0B (06pabomuuk_BHEOPEHHO20_Koda) U (PyHKUNIO A1s
NPOBEPKN KoAda nporpamMmmbl (QyHKYUS_NPoBEPKU).

O6bIYHO [06aB/IEHME HOBOIO S13biKa BbINOMHAETCS YCTAHOBKOIA
COOTBETCTBYIOLLErO paclUnpeHusi.

[MpouenypHble A3bIKK A0/HKHbI YCTaHaBNMBATLCA B KaXKAyH0 6a3y AaHHbIX,
B KOTOPOW NAaHnpyeTcsa NxX UcnosibzoBaHme. CN1Mcok ycTaHoB/IEHHbIX B B/
A3bIKOB MOXHO NPoBepuUTbL B Tabnuue pg_language.

O6wasa nHopmauusa o npoueaypHbIX A3blKax:
https://postgrespro.ru/docs/postgresql/9.6/xplang.html

HekoTopble npoueaypHble A3blkK, HE BXOAsLWMe B cOCTaB ANCTpPUbYyTMBa:
https://postgrespro.ru/docs/postgresql/9.6/external-pl.html



o] PROFESSIONAL

[loBepeHHbIe A3bIKK Posigres

JloBepeHHbIe

OrpaHH4YeHHas CI)YHKL[I/IOHEUII)HOCTL B UdCTHU B3aHMOﬂEﬁCTBHH c OC
M0 YMOJ/TUdHHIO OOCTYIT VI BCEX T10JIb30BaTe ek

HenoBepeHHbie

ro/Hasi GyHKIIMOHATBHOCTD $13bIKa
JOCTYTI TOJIBKO y CyTIepIIo/ib30Bareeit
00BIYHO K Ha3BaHMUIO si3bIKa ZI06aB/soT «u»: plperl — plperlu

Heobsa3aTtensHoe kntoyeBoe csioBo TRUSTED B komaHae CREATE
LANGUAGE yka3blBa€eT Ha TO, YTO NpoLeaypHbIii A3blK ABNAETCH
[0BEPEHHbIM.

[Nns foBepeHHbIX S3bIKOB OrpaHnyeHa yHKLUNMOHAIbHOCTb, CBSA3aHHas C
B3anmopgeiictenem ¢ OC: paboTta c thannamm, npoyeccamun u T. A.

icnonb3oBaHMe Takoro si3blka ABNseTcs 6e3onacHbIM, MO3TOMY AOCTYN K
HeMy noslyyatoT Bce nosnb3osarenn (ana ponv PUBLIC Bbligaetcsa
npusunerna USAGE).

HepoBepeHHble A3bIK1M He MMEKOT orpaHu4eHnii Ha B3aumogelicteme ¢ OC.
DYHKUMA Ha TAKOM A3blKe MOXET BbIMOMHATL /1106bIe onepauunn B OC ¢
npasamu Nosib30Baresid, 3anycTvBLIero cepsep 6asbl aHHbIX. DTO MOXET
ObITb He6e30MacHbIM, NO3TOMY AOCTYN K TAKOMY A3bIKY UMEIOT TO/IbKO
cynepnonb3oBarenu PostgreSQL.

OTMEeTMM, YTO 06blYHbIE NOJIb30BAaTENIM MOTYT MOJYUYUTb AOCTYM He K
camoMy A3blKy, HO K (PYHKLMAM HA HeJOBEPHHOM A3blke. 1A 3Toro
cynepnosib30Baresib Co34aeT Takyt (PYHKLUUIO C yKasaHneMm
SECURITY_DEFINER un BblgaeT npaso Ha ee UCMNOJSIHEHUNE HYXXHbIM
nonb3osarensam. MNMogpobHee o0 pasrpaHnyeHun goctyna K PyHKUnAm
paccka3biBaeTcHa B Moay/ie «Pa3srpaHnyeHne gocTyna.



o] PROFESSIONAL

[MpenmyulecTea Posigres

[IpousBogUTETLHOCTD

MeHblIle KOMaH/|
MeHblITe TTepechIKH JaHHBIX
MeHbl1le pa300pOB KOMaH/

API k oobektam B/]

rubue YIIpaBJ/IATh COIVIaCOBAHHOCTBIO JdHHBIX
rubue YIpaB/IATb AOCTYIIOM K JdHHBIM

PaboTa c BHEIITHUMH JaHHBIMHU

icnonb3oBaHme npouenypHbIX A3bIKOB HA CepBepe AaeT pAad NnpenMyLLecTs
B AOMNO/IHEHME K BO3MOXHOCTAM vnctoro SQL.

e MOXHO 3HaYNTENbHO NOBbLICUTL MPOU3BOAUTENBLHOCTL 3a CYET:

* MeHblUe KOMaHf; NCKYaTCsa AONONHUTENbHbIE 06paLLeHs
MeXay KMEHTOM 1 CEPBEPOM

« MeHblLLe NepecbiNkM AaHHbIX: MPOMEXYTOUYHbIE HEHYXXHbIE
pe3ynbTaTbl He NepeaarTcsl Mexay CEPBEPOM U KTMEHTOM

* MeHblUe pa3bopoB KOMaH/; aBTOMaTUYEeCKOe MUCMOMb30BaHme
NoAroTOB/IEHHbIX ONEPaTOPOB NO3BO/AET M36eXaTb
MHOTOYMCIEHHbIX Pa36OPOB OAHOIO 1 TOrO Xe 3arnpoca.

OfHako 1ucnonb3oBaHMe npoueaypHbIX A3bIKOB B TEX C/yyasx, Korga
AocTaTro4yHo ynctoro SQL, MOXeT CyLleCTBEHHO CHU3UTb
NPOV3BOANTENBHOCTb PabOoThl MPUTOXKEHWS.

» XpaHumble oyHKLMN NO3BONAKOT co3fasaTb APl ana pabotsl €
ob6bekTamu BJ]. KnneHTcKkoe npunoxeHue, Bbi3blBas XpaHUMYHO
doyHKUMIO, HE 06A3aHO 3HATb O TOM, Kakue AelCTBUS U C KaKuMu
0ObEeKTamMM HYXXHO BbINOJTHUTL. A npasa [OCTyna MOXHO HaCTPOUTb Tak,
4TO MO/Ib30BaTE N CMOTYT BbIMO/HATL (PYHKLUN, HO HE NMETL A0CTYyna K
ob6bekTaMm, C KOTOPbIMU 3TN OYHKLUK paboTatoT.

« HegoBepeHHble A3bIKK NO3BONAIOT NOMYUYNTb AOCTYN K BHELIHUM AaHHbIM
N3 XpaHUMbIX OYHKLWIA.

O6paTHas CTopoHa B TOM, YTO NepeHOoC /TI0TUKN NPUNOXEHNs Ha cepBep
6a3bl AaHHbIX YCUIMBAET 3aBUCMMOCTb OT Ucnosb3lyemoit CYB/.



PL/pgSQL Posdgras

[TosiBusicsa B Bepcuu 6.4 B 1998 rogy

YCTaHaB/IMBAETCA MO0 YMOJ/TUAHHIO C BEDCHHU 9.0

[lenmu co3ganus s3bIKa

WICTIO0/Ib3YeTCs [J151 HallMCaHus (DyHKLIUN U TPUTTepOB
J00aBIsIeT yIipaB/IsioILie CTPYKTYPHI K s13bIKy SQL

T03BOJISIET UCTI0JTH30BaTh JIFOOBIE M0/Ib30BaTe/TbCKUE THITbI, (PYHKI[UU U
OTeparopsI

JIOBEPEHHBIM SI3bIK
TPOCTOTA UCII0/Ib30BaHUS

Ha ocnose Oracle PL/SQL

PL/pgSQL — oanH 13 nepBbIX NpouenypHbIX A3blkoB B PostgreSQL. OH
BnepBble nosasunica B 1998 roay B Bepcun 6.4. A ¢ sepcun 9.0 ctan
ycTaHaB/IMBaTbCA N0 YMOSIYaHWUIO Npu co3aaHnn /.

PL/pgSQL gononHset SQL, npegoctaBnsas Takne BO3MOXHOCTU
npoLenypHbIX A3bIKOB, Kak NCMNOJIb30BaHME NepeMeHHbIX U KypCOpoB,
YC/NOBHbI€ onepaTtopsbl, U1K/bl, 06paboTka OLWNOOoK 1 T. A.

PL/pgSQL npoekTnpoBasica Ha ocHoBe A3blka Oracle PL/SQL n numeert ¢
HUM MOXOXWUN CUHTaKCKC.

https://postgrespro.ru/docs/postgresql/9.6/plpgsqgl-overview.html



CTpyKTypa 6/10Ka Po@a’?é%

B/10YHO-CTPYKTYypUPOBAHHBIN S13bIK

[ <<meTka>> ]
[ DECLARE
06bsB/IeHNS ]
BEGIN
onepartopsi
[ EXCEPTION
0bpaboTKa_ownboK ]
END [ meTka ];

BaxHo:
BEGIN — HayaJio UCITOJHseMOU cekin B PL/pgSQL-6/0ke
BEGIN; — komaHza SQL, oTKpeIBaroIjast TpaH3aKLKIO0

PL/pgSQL — 3T0 6/104HO-CTPYKTYPUPOBAHHbIN A3bIK.
B cTpykType 6/10ka MOXHO BblAENUTD:

« Heo6s3aTe/bHy0 CEKLUIo, NpeaHa3HauYeHHY0 A5 06bsIB/1eHUS
NTOKasIbHbIX NMEepPeMEHHbIX 1 KypCOpPOB.

» OCHOBHYIO CEKLMIO UCMNOSIHEHNSA, B KOTOPOIW pacnoniaratoTca onepamopesi.
* HeobsA3aTeNnbHy0 Cekumo 06pabomkxu oWUBOOK.

B kauecTBe onepartopoB MOXHO MCMO/b30BaTb KOMaHabl PL/pgSQL, a
Takke 60/bWMHCTBO KoMaHg, SQL. MNMpuyem BaxHo, uTo SQL 1 PL/pgSQL
NHTErpupoBaHbl 6eCLLOBHO: KOMaHAbl SQL ncnosnb3yTcsa B 6r1oke
HanpsiMyto. B kauecTBe onepaTopa MOXET BbICTynaTb U ApYyrown
(BnoxeHHbI) PL/pgSQL 610k.

Kaxkgomy 610Ky MOXHO MPUCBOUTL MemKy, KOTopasi MOMOXeT OT/INYNTb
nepemMeHHyto 6/10ka OT cTo16ua Tabnuubl C TakuM Xe nmeHem. Nnn Bo
B/1IOXXEHHOM G/10Ke OT/IMUYNTL NepPeMEHHbIE C OANHAKOBbIMU MMeHaMN O/
BHELLUHEro 1 B/IOXXEHHOro 6/10K0B.

B kauecTBe oneparopoB Hesib34a UCMNOob30BaTh KOMaH4bl ynpas/eHus
TpaH3akymamu (Hanpumep, COMMIT, ROLLBACK), a Takke KomaHAapl,
KOTOpble Hesb3s UCMNOoMb30BaTb BHYTPY TpaH3akuuu (Hanpumep, VACUUM).

https://postgrespro.ru/docs/postgresql/9.6/plpgsql-structure.html



o] PROFESSIONAL

O6bsiBIEHME NEPEMEHHbIX  Posigres

OOt Bu,
mmsi [CONSTANT] Tun [NOT NULL]
[ {DEFAULT|:=|=} 3HayeHue-no-ymosa4aHumo 1;
Tun

nmro6o# SQL THUIT ¥ HEKOTOPBIE TICEBAOTHITHI
HacJ/ief0oBaHKe TUIIOB: %ROWTYPE, %TYPE

OrpaHuyeHus

CONSTANT — 3HaueHue HeJjlb31 USMEHUTh
NOT NULL — 3HaueHue He MOXeT ObITb NULL

O06/1acThb JeticTBUS

TeKyI[Ui O/I0K, BK/TFOUasi B/I0YKEHHbIe OJIOKW U CeKI[HI0 00pabOTKM OIMO0K

MepemeHHble AN UCNoNb30BaHus B 6/10ke onpeaensTcs B CEKLNN
00bABNEHUA.

B kauecTBe TUna MOXHO yKasaTb /1060l Tun, onpeaenexHbIiin B SQL.

CneumanbHas KOHCTpyKkuma suga table%ROWTYPE MOXeET 6bITb
ncnosib3oBaHa Ana 06bSABIEHNS NepPeEMEHHON COCTaBHOMO Tuna co
CTPYKTYPOW yKa3aHHOW Tabnuupl.

KoHcTpykuusa Buga table.column%TYPE MoXeT ObITb UCMO/Ib30BaHa Ans
nepeMeHHON C TakuM e TUIMOM, KakK U cTonbey, Tabnmubl.

[na nepemeHHoi ¢ orpaHmnyeHmem NOT NULL HyxHO o65a3aTesibHO yKasaTb
3HayeHue-no-yMos/14aHUuio.

B cekuynn DECLARE moryT Takke 06bABNATLCA Kypcopsl. MNogpobHee o
paboTte c Kypcopamu B CriefyoLmx Temax.



PyHKuyn PL/pgSQL Posdies

@DyHKLUS C BXOJHBIMU [TapaMeTpamMu

CREATE FUNCTION umsi (IN napametp 7mn [, ...]) RETURNS Tun
AS $3$

[DECLARE ...]

BEGIN

RETURN 3HayeHue;
END;
$$ LANGUAGE plpgsql;

RETURN — 3aBepIiieHne 1M BO3BPdT 3HAUYEHHA

Mbl yXXe NO3HaKOMUIUCb C XPaHUMbIMU (PYHKLNAMU B TEME 0 DYHKLUMAX Ha
A3blke SQL. BOMbLUMHCTBO PacCMOTPEHHbIX BONPOCOB, CBA3AHHLIX C
co3faHvem n ynpasneHnem QyHKUMAMU, OTHOCUTCA N K PYHKUUAM Ha
PL/pgSQL.:

* CcO3aHue, U3MeHeHue, yaaneHne yHKUNiA;

* pacnosioxeHne B CUCTEMHOM KaTtasore (pg_proc);
* napameTpbl 1 BO3BpaLlaemMoe 3HaYeHWid;

* K/lacCbl UISMEHYMBOCTU U T. 4.

[ns Bo3epara 3HavyeHus n3 PL/pgSQL-dyHKUUKM ncnonb3yeTcs onepaTtop
RETURN.



BbixoaHble napameTpb! Pos{gres

CDYHKL[I/IH C BBIXOAHBLIMM I1IdpaMeTpaMHu
CREATE FUNCTION umsi (INOUT napametpl Tun, OUT napameTp2 Tum)

AS $3%
[DECLARE ...]
BEGIN
napavetpl := value;
napameTp2 := value;
END;

$$ LANGUAGE plpgsql;

Bo3Bpar 3HaueHus — MPHUCBOEHHEe 3HAUEHU BBIXOAHBIM
rapaMeTpam
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o601 BbiIxoaHON napameTp (OUT, INOUT) Bk/itoHaeTcs B COCTaB
BO3BpALLAEMOr0 3Ha4YeHUs PyHKL MK,

B atom cnydae, BmecTo onepatopa RETURN, Hy>KHO NpUCBOUTL 3HaYEHUS
BbIXOA4HbLIM NMapameTpam.



AHOHVMHbIE 6/10KM Pogga’?ég

3ajjaua

BBITO/THEHHe TIPOLelyPHOTo Kozia 6e3 co3zanust PyHKLUN
Peanu3aijys

DO [ LANGUAGE wums_si3bika | Kog;

UMSI_f13bIKa — TI0 yMoJ4aHuto plpgsql

KOO — CTPOKa C KOZIOM IIPOrpaMMbl
OcobeHHOCTH

He coxpaHseTcs B B/
HeT NpsIMOW BO3MO)KHOCTH TepeJaTh NlapaMeTphbl U BePHYTh 3HaUeHHe

11

[ns ncnonb3oBaHuna PL/pgSQL He o65a3aTeNnbHO co3gaBatb oyHKUMK. Ko
Ha PL/pgSQL MOXHO 00OpMUTb 1 BbINOIHUTL Kak aHOHUMHbI 610K, Npu
nomotun komaHabl DO.

31y KOMaHAy SQL MOXXHO MCMOb30BaTh C /1H00bIM NpoLeayPHbIM A3bIKOM,
ans kotoporo B CREATE LANGUAGE 6b11 onpegeneH
obpabomuuk_sHedpeHH020_koda (Bo thpase INLINE).

Ecnun B komaHae DO A3bIK HE yKa3aH, To 6yaeT ucnosnb3oBaTtbcs PL/pgSQL.

Kopg aHOHMMHOrO 6/10Ka, B OTIMYME OT OYHKLMIA, He COXpaHsieTcs Ha
cepBepe. Takke, HET BO3MOXHOCTU nepeaaTb B aHOHUMHBbI 610K
napameTpbl UM BEPHYTb U3 HEro 3HaYeHMe. XOTsi KOCBEHHO 3TO BO3MOXHO
caenatb, HanpumMep, Yepes TabunLpbl.

https://postgrespro.ru/docs/postgresql/9.6/sql-do.html



YCNnoBHbIE onepaTopb! Po&ﬁ?@g

TpI/I d)OpMI:IZ IF ycnosue THEN
oriepaTopsl
[ELSIF ycnoBue THEN
onepatopsl]
[ELSE
onepaTtopsl]
END IF;
CASE CASE BblpaxeHne
WHEN ycsioBne THEN WHEN 3Ha4eHue [,...] THEN
orneparTopel orepaTtopsl
[WHEN ycnosue THEN [WHEN 3HayeHue [,...] THEN
onepartopsl] onepatopsl]
[ELSE [ELSE
onepartopsl] onepatopsl]
END CASE; END CASE;
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PL/pgSQL npegnaraet gea ycrioBHbIx onepatopa: IF n CASE.

Ecnun yciosue B IF NCTUHHO, TO BbINOMHAETCA 3afaHHbI HA6op
onepamopos. MOXHO onpeaennTb HeCKosIbKo ycs1o8uli (Yepe3 ELSIF),
KOTOopble 6yayT NPOBepPATLCA Noc/iefoBaTeNlbHO, 40 TeX Nop, NokKa Kakoe-
60 He JacT UCTUHY. B aToM criydae, BbIMO/HAKTCA onepamopsl,
CBA3aHHbIe C 3TUM ycs108ueM. HYepes ELSE MOXHO onpenenvTtb
onepamopsbl, KOTOPbIe HY>XXHO BbIMO/HUTb, €C/IN HU OL4HO U3 YCI0BUIA He
[a10 NCTUHY.

Ecnn ELSE He onpefeneHo n HX 04HO U3 yC/108Ull HE ABNAETCH UCTUHHDBIM,
TO ynpaB/ieHne nepexoanT K cneaytoulemy nocre IF onepatopy.

Hy>XHO NOMHWTbL O TOM, YTO JIOTMYECKNE BbipaXXeHUsI MOTyT BO3BpaLllaTh Tpu
3HaueHus: true, false n null. Ycsio08ue cpabaTtbiBaeT, TOMbKO KOrga OHO
NCTMHHO, N He cpabaTbIBaET, KOra /TI0XHO UK He onpeaeseHo.

YcnosHblin onepatop CASE umeet B PL/pgSQL aBe dhopMbl: MO yC/108UH U
MO BbIPAXEHUIO.

O6e KoHCTpyKuum noxoxun Ha CASE B SQL, 3a ncknroyeHmem:
* Onepatop 3aBepiaetca END CASE, a He npocTto END.

« Bropas dpopma CASE paspeluaeT nepevncneHme Heckonbknx 3HayeHul
nocne WHEN. Peanusauua B SQL gonyckaeT TO/IbKO O4HO 3HayeHue.

B 06enx gpopmax CASE, npu HEBbLINO/HEHWN BCEX YC/I0BUA U OTCYTCTBUN
ELSE 6yaet BblgaHa owmnbka (B otanyme ot IF, rae BbinosiHeHne
NMPOAO/IKAETCH CO C/eAyHoLero oneparopay.



o] PROFESSIONAL

LInknbl Pos{gres

[Iukn FOR 10 AuarasoHy yucesn

<<MeTKa>>
FOR mmsa IN Hu3 .. BepX [BY UHKpeMeHT]
LOOP
orepaTopei
END LOOP;

<<mMeTka>>
FOR uma IN REVERSE Bepx .. Hu3 [BY uHkpemeHT]
LOOP

ornepartopel
END LOOP;

OcobeHHOCTH

riepeMeHHast UMs CO3/IaeTCsl aBTOMAaTHUeCKHU
BO3MOXXHO OOpalljeHre Memka.umst
¢ ykazaHvueM REVERSE HIWKHSA U BepXHsAS I'PaHULIBI MEHSAI0TCA MeCTaMU
13

[1N1s1 NOBTOPHOro BbINO/IHEHUA Habopa onepaTtopos, PL/pgSQL npegnaraet
HECKO/IbKO BUAOB LMKNOB.

Linkn FOR no gnanasoHy yncern.

B Hauasie BbINOSIHEHNSA, CHETUMK LMKIa (UMS) MHULManNu3npyeTcs
3Ha4YeHneM HKHeN rpaHnubl (HU3). NepeMeHHY0-CHETUNK HE HY)XXKHO
06baBnATb B cekumn DECLARE, oHa 06bABNAeTcs asTomaTnyeckn. Liykny
MOXHO NPUCBOUTbL METKY. DTO NO3BOUT 0bpaLLlaTbCsa K NnepemMeHHOn-
CUETUYUKY C YKasaHMeM METKN: Memka.ums.

C kaxaoi nocnenymoLlen ntepaymen, CHeTYMK yBenimumBaeTcs Ha 1 (ecnu
He 3a[laHo gpyroe 3HadyeHne uHkpemeHma B BY). Onepamopsbl unkna
BbINO/THAKTCA A0 TeX NOpP, NOKa CYETUMK HE MPEBLICUT BEPXHIOK rpaHuLly

(BEPX).

Mpu ykazaHn REVERSE 3HaueHne cueTumka ¢ Kaxkaomn nrepauuei
YMEHbLLAETCS, a LMK/ BbINOHSAETCA A0 TEX Mop, NoKa 3HaYEeHMe cHeTymKa
He CTaHeT MeHbLUE HWXKHEN rpaHnLbl. YToObl CYETUMK MHULMANN3NPOBaSICS
3HAYEHMEM BEPX, HYXKHO HUKHIOK 1 BEPXHIOK FPpaHuLbl LMKIA NOMEHATb
MecTaMmu.

Linkn FOR moxeT paboTaTb He TO/IbKO MO Ananas3oHy Yncesl, HO 1 No
pe3ysibTatam BbINOJIHEHUS 3anpoca. IToT BapuaHT umkna FOR éyaet
pPaccMOTPEH B c/1edyoLmx TeMax.



o] PROFESSIONAL

LInknbl Posigres

Lluxkn WHILE

<<MeTKa>>
WHILE ycroBue
LOOP

oneparopsl
END LOOP,;

OcobeHHOCTH

TIOBTOPAETCH, II0Ka UCTUHHO YycC/iosue
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B ymkne WHILE BbIno/iHEHME Onepamopos NpoaosHKaeTcsa A0 TeX nop, Nnoka
NCTUHHO yC/i08UE.



LIMKAb! Posigres

be3ycnoBHbIV LUK/

<<MeTKa>>
LOOP

EXIT [meTka] [WHEN ycnoBue];
[(.Z(I)I;ITINUE [meTka]l [WHEN ycrosuel];]
END LbéP;
OcobeHHOCTH

EXIT — BBIXO[, U3 I[UKJ/IA
CONTINUE — repexo/ Ha HOBYIO UTEepaLHio

3TU KOMaH/Ibl pabOoTaroT U [/t APYTHX LIUK/IOB
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Linkn LOOP npeacTtaBnsieT co60i BapmaHT LMKIa, KOHCTPYKLUMUS KOTOPOro
He onpeaensieT yc/oBne BbIxoaa.

[OnAa BbIxoga 13 Takoro Uukna ncnosb3yetcsa oneparop EXIT. Ycios8ue
BbIXxoAa MOXHO yka3aTb BO dopasze WHEN (EXIT WHEN) nan ncnonb3soBatb
6e3ycnoBHblin EXIT BHYTpKn KomaHap! IF.

Onepatop CONTINUE ucnonb3yetcs Asisi Toro, 4To6bl cpasy nepenTn Ha
cnefyoLLyo ntTepaunio Luukia, nponycTuB BbINO/IHEHWE ONEpPaTopoB MeXAy
CONTINUE n END LOORP.

O6a oneparopa (EXIT n CONTINUE) nogaepxvBatoT ykazaHne MeTKU
LMKNa. 3T0 MOXET ObITb NOME3HO MPU UCMNO/Ib30BAHUN BITIOXEHHbIX LIVK/I0B.

Takke otmeTum, 4yto EXIT n CONTINUE MOXHO Mcnosib30BaTth C /1K00bIMU
TMNamu LnKNoB, He To/bko LOOP.



BbluncneHune Bblpa)KeHI/II7| Po&&?ﬁ%

JIrob6oe BbIpa>keHHe BHIUMCIIIETCS B KOHTEKCTe SQL

BbIpa’kKeHHe aBTOMaTHuUeCKu rpeobpasyeTcsi B 3arpoc
3arpoc MoAroTaBIuBaeTCst
nepemenHble PL/pgSQL nofcTaBistOTCs Kak apaMeTphl

OcobeHHOCTH

MOYKHO MCII0/Tb30BaTh BCe BO3MOXKHOCTUA SQL, BK/IFOUast 110/[3aIIPOChHI

HEeBBICOKasi CKOPOCTh BBITIOJTHEHHS],
XOTs1 pa300paHHbIH 3arpoc (M, BO3MOXKHO, TJIaH 3aripoca) K3IIUPYIOTCS

HeOAHO3HAYHOCTH IIPH pa3pelieHrnr NUMeH Tpe6y}0T BHUMAHUA
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JTiobble BblpaXXeHus, KoTopble BcTpeyatoTca B PL/pgSQL-koae,
BbIYMCNAOTCSA € nomoubio SQL-3anpocos K 6a3e gaHHbIX. VIHTepnpeTaTop
cam CTPOUT HYXHbIA 3anpoc, nogrotasamBaeT oneparop (Npu aTom
pa3obpaHHbIi 3arnpoc K3LWMPYETCH, Kak 3TO 06bIYHO 1 MPOUCXOANT C
NoAroTOBNEHHbIMM OMnepaTopamu) 1 BbIMOJIHAET ero.

C oHOI CTOPOHbI, 3TO HE CMOCOBCTBYET CKOpPOCTN paboTbl PL/pgSQL, 3aTo
obecneymBaeT TeCHeNlLWYy nHTerpaunio ¢ SQL. ®akTmnyecku, B BbipaXeHUAX
MOXHO MCMOJ1b30BaTh 1I06blIe BO3MOXHOCTU SQL 6e3 orpaHnyeHui,

BK/1H04HasA BbI30B BCTPOEHHbIX U NOJSIb30BAaTE/1IbCKNX d3yHKLI|I/II7I, BbIlMO/IHEHUE
noa3anpocoB N T. 1.

https://postgrespro.ru/docs/postgresql/9.6/plpgsqgl-expressions.html
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OOOOOOOOOOOO

Toru Posigres

PL/pgSQL — pgoCTymHbIM 110 YMOJ/TUaHUIO, JOBEPEHHBIN,
TIPOCTOM B UCTIO/Tb30BaHUU SI3bIK

YnpaBnenue dhyHkiusamu Ha PL/pgSQL He oTmyaetcs
OT paboThl C GYHKIUSIMU Ha APYTUX S3bIKAX

DO — komanga SQL /1 BBINOIHEHNST aHOHUMHOIO 0/I0Ka

[Tepemennbie PL/pgSQL MOTyT UCIT0/1b30BaTh H00bIE
trnbl SQL

A3bIK nogepykvBaeT ycioBHble onepartopsl: [F, CASE
u ukael: FOR, WHILE, LOOP

18



o] PROFESSIONAL

Mpaktyka L Posigras

1. W3menure dyHKIMI0 book_name Tak, uToObI A/1MHA
BO3Bpall[aeMOro 3HaueHus He rpeBsbiiiana 45 CUMBOJIOB.
Ecsi Ha3BaHMe KHUTH TPU 3TOM 00pe3aeTcs, OHO JIO/PKHO
3aBepIlaThCsl Ha TPOeTouKe.

2. [TlIposepsbre peanusaiyio B SQL v B nipusiokeHuy;
npu HeoOXoAMMOCTH ZI00aBbTe KHUT C JJTAHHBIMH Ha3BaHUSMHU.

3. CHoBa m3menuTe (QyHKI[HIO book_name Tak, uToObI U30LITOUHO
JJIMHHOEe Ha3BaHHWe YMEHbILAA0Ch Ha 1e/i0e CJIOBO.

4. IIpoBepsTe peanusalyo.
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1. Hanpumep:

MyTewecTBUA B HEKOTOpbIe yAaNE€HHbe CTpaHbl MUpa B YETLIPEX YacTaAX:
COUYuHeHne Jlemwana ynnmeepa, CHadana xupypra, a 3aTem KanutaHa
HECKONbKUX Kopabnein —

- [yTewecTBUS B HEKOTOpbIe yAanéHHbe CTpaHbl M. ..

BOT HEKOTOpbIe C/yYyaun, KOTOpble MMEET CMbIC/T NPOBEPUTD:!

- IIMHA Ha3BaHMs MeHblle 45 cMMBO/I0B (He 0/MKHO U3MEHUTLCS);
- A/IHa Ha3BaHMs POBHO 45 CMMBO/I0B (He AO0/MKHO U3MEHUTBLCS);

- O/IMHa Ha3BaHnA 46 cMmBoNOB (OT Ha3BaHWA OO/MKHbI ObITb OTpe3aHbl 4
CUMBO/A, T. K. A06ABATCA eLle TPU TOUKN).

Jlyuuie Bcero HanucaTb U OT/IaANTb OTAE/bHYI0 (PYHKLNIO YKOpauBaHUs,
KOTOPYHO 3aTeM MCNob30BaTb B book _name. 3T0 NOAE3HO 1 NO APYrM
COOBOpaXXEHNAM:

- Takast PYHKUMSA MOXET NPUroanTbLCA rae-To eLle;
- KaXXaasa yHKUMA 6yayT BbINOMHATbL POBHO OAHY 3a4ady.

3. Hanpumep:

MyTewecTBNUA B HEKOTOpPble YyAa/IEHHble CTpaHbl MMpa B YeThIpEX YacTaAX:
coynHeHne Jlemwoana ynnueepa, cHayana xupypra, a 3aTem KanuTaHa
HECKONbKUX Kopabnen —

- MNyTewecTBUA B HEKOTOpPble yAasiéHHble CTpaHsl. . .

Kak noBefeT cebs Balla peasiv3aLns, eCn Ha3BaHe COCTOUT U3 OfHOTO
[JTMHHOTO c/ioBa 6e3 Npo6esoB?



[1pakTuka Pogza’??é:

1. Hanumwmre PL/pgSQL-@yHKIMIO, KOTOpas Bo3Bpalljaer
TIPOX3BOJIbHYIO CTPOKY 3aZJaHHOU [IJTUHBI.

Harmpumep: random_str(10) - '/xddbE_00J'

2. 3ajiaya npo Urpy B «HarepCTKu».
Ycnosusi:

B ojHOM 13 Tpex HarlepCTKOB CIPSITaH BBIUTPHILL.
Wrpok BeIOMpaeT OfMH U3 3THUX TPEX.
Benyuii youpaeT ofuH U3 ABYX OCTABIINXCS HAIIEPCTKOB, 00513aTe/IbHO My CTOM.

Benyuii jaeT BO3MOXKHOCTb UTPOKY U3MEHHUTB BHIOOD, T.e. BHIOpaTh BTOPO U3 [BYX
OCTaBILIUXCS.

Bompoc. ECTb 1 CMBIC/T UTPOKY TIOMEHSITh BEIOOD WJIM OCTaBUTh NepBOHAYA/LHBINA?

3ajjaHue:

HUcnonb3ys PL/pgSQL, mocunTaiiTe BepOSTHOCTD BRIMIPHIIIA J/IsI HAYaIbHOTO BhIOOpa 1
V3MEeHeHHOr 0.
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0. NMpeaBapuTeNIbHO MOXHO co3faTb (yHKUUIO rd_integer, koTopas
BO3BpALLET C/ly4YainHoe Lesioe Y4Cno B 3af,aHHOM AnanasoHe. PyHKUNA
OyaeT nonesHa ans peweHnss 06oux 3agaHuin.

Hanpumep: random_int (30, 1000) - 616

1. NloMUMO ANUHBLI CTPOKM Ha BXO4, OYHKLMM MOXHO nogasartb CMNUCOK
AOonyCTnMbIX CUMBOJ10B. Mo YMO4aHUKo, 3TO MOIyT ObITb BCE CMMBO/IbI
asnichaBuTa, YMcnia u HeKoTopble 3HakW. 15 onpeaeneHus cnyyvamHbix
CUMBOJI0B U3 CNUCKa MOXHO MCMNOMb30BaTh (PyHKLMIO random_int.
O6bsBeHne PyHKUMN MOXET ObITb TaKUM:
create function random_str(

len int,

list_of_chars text DEFAULT

' ABBIT AEEX3UNAK/IMHONPCTY®XUULILbbILINAAGB M A€ EXINAKAMHONPC TYGX LU bbIb 30
AABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz_0123456789'

) returns text AS
[Mpumep BbI3oBa: random_str(10) — '/ixdpbE_00J'
2. ,ﬂ,ﬂﬂ peweHnda MOXXHO NCMOJ/1b30BaTb AHOHUMHBIN BNOK.

CHayana Hy>XHO peanin3oBartb OAHY Urpy, N NOCMOTPETb Kako BapuaHT
BbIUrpasl: HauaslbHbIA UM N3MEHEHHBbIN. 18 3aragblBaHus 1 yragblBaHUA
OZHOTO U3 TPex HanepcTKkoB MOXHO mUcnonb3oBath rnd_interger(1,3).

3areM urpy noMecTuTb B UMKN U «CbIrpatb», Hanpumep, 1000 pas,
NnoAcUNTbIBast Kakom BapmaHT CKOJIbKo pa3 nobeamn.B koHue, Yepe3 RAISE
NOTICE BbIBECTU 3HAYEHUS CHETUMNKOB U BbISIBUTb NOGEAMBLUNI BapuaHT
(nnin OTCYTCTBME TAKOBOIO).



