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Kak npoucxofuT norck o6paboTurika

HaxksagHbie pacxofibl Ha 00pabOTKy OIIMO0K
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O6paboTKa OLMNOOK B 6/10Ke  Posgares

OO6pabortka BoITIoNHSAETCS, ecii ecTh cekiyss EXCEPTION

BrhInosiHsAeTCs OTKAT K TOUKe COXpPdHEHHA B HA4dJIE 6/10Ka

TOYKAa COXPAHEHUs YCTaHAB/IMBAETCS HeSIBHO, eC/IU B OJI0Ke eCTh
cekupst EXCEPTION

Ecimm nmeeTcst 06paboTUMK, COOTBETCTBYHOIIUM OITMOKe

BBITIO/THSFOTCSI KOMaH/Ibl 00paboTurKa
610K 3aBepIlIaeTCs yCIelHo

Ecn HeT mogxosiero oopaboTurka

0/10K 3aBepIlaeTcs OIIMOKOM

Ecnu BHYyTpu 6/10Ka Koga NpomcxoauT owmnbKa BPEMEHN BbINONTHEHUS,
TO 06bI4HO nporpamma (610K, PyHKUMS UK npoueaypa) aBapuinHo
npepbIiBaeTcs, a Tekywas TpaH3akunsa nepexoqmT B COCTOsAHUE COOS:
ee Henb3s 3adoMKCMpPoBaTh Y MOXHO TOJIbKO OTKaTUTb.

Ho ownbky MOXHO nepexsatntb N obpabdoTtarb. [159 3Toro B 6/710Kke MOXHO
yKasaTb AonosiHutesnibHyo cekunio EXCEPTION, BHYTpU KOTOPOIA
NnepeyncnunTb yCri0B1s, COOTBETCTBYHOLLME OLWNOKe, 1 onepartopb! AN
06paboTKM KaKA0W Takon cUTyaLumu.

EXCEPTION B uefioM COOTBETCTBYET KOHCTPYKUUM try-catch B HEKOTOPbIX
A3blKax NporpaMMmmpoBaHuns (3a UCKNUYEHNneM 0COB6EHHOCTEN, CBA3AaHHbIX
C 06pabOoTKONM TpaH3aKLUWiA, KOHEYHO).

B Hauane kaxpgoro 6noka c cekunein EXCEPTION HesiBHO
yCTaHaB/MBaeTCs ToUka coxpaHeHus. MNMepen 06paboTKon oLNGKK
MPOUCXOANT OTKAT K 3TOI TOUKe, B pe3y/ibTaTte OTMEHSIOTCA CAeNaHHble B
6/10Ke U3MEHEHMS, a Takke CHAMAKTCA YyCTaHOB/IEHHbIe B 6/10Ke
G1OKMPOBKW.

3-3a HaM4MA TOUKM coxpaHeHns B 6nokax npouenyp ¢ EXCEPTION
3anpetlleHo ncnosnb3osarb komaHabl COMMIT n ROLLBACK. 3aTto, X014
komaHabl SAVEPOINT n ROLLBACK TO SAVEPOINT He pa6oTtatoT B
PL/pgSQL, To4Ky coOXpaHeHUs 1 oTKaT K Heill BCe-Takn MOXXHO UCMO/1b30BaTb
N B npouenypax, u B PYHKUNAX — HEABHO.

https://postgrespro.ru/docs/postgresal/16/plpgsql-control-structures#PLPGS
QL-ERROR-TRAPPING




O0OpadoTKa OoIIHOOK B 0/10Ke

PaccMoTpuUM IPOCTOM IIPUMED.

=> CREATE TABLE t(id integer);

CREATE TABLE

=> INSERT INTO t(id) VALUES (1);

INSERT 0 1

Korpa HeT omuboK, Bce OmepaTophl 6710Ka BBHIIOJIHSIIOTCS OOBIYHBIM 00pa3oM:

=> DO $$
DECLARE
n integer;
BEGIN
SELECT id INTO STRICT n FROM t;
RAISE NOTICE 'Onepatop SELECT INTO BbinonHuncs, n = %', n;
END
$$;

NOTICE: Onepatop SELECT INTO BbinonHunca, n = 1
DO

Temneps go6aBUM B TAGIUIly «JIMIIHIOI» CTPOKY, YTOOB! CIIPOBOIIMPOBATH OLIUOKY.
=> INSERT INTO t(id) VALUES (2);
INSERT 0 1

Ecnu B 6110ke HeT cexknuu EXCEPTION, BrIOJIHEHKE 0oIepaToOpoB B 6JI0Ke IPEPHIBAETCS U BECh OJIOK CYUTAETCS
3aBEPIIUBIINMCS C OIIHOKOM:

=> DO $$
DECLARE
n integer;
BEGIN
SELECT id INTO STRICT n FROM t;
RAISE NOTICE 'OnepaTtop SELECT INTO BbinonHuncs, n = %', n;
END
$$;

ERROR: query returned more than one row
HINT: Make sure the query returns a single row, or use LIMIT 1.
CONTEXT: PL/pgSQL function inline_code block line 5 at SQL statement

YToO6kI IEpEXBATUTH OINOKY, B 610Ke HyxkHa ceknus EXCEPTION, onpepensiomnias 06pabo0TUYNK HIN HECKOJIBKO
00paboTUYMKOB.

OTa KOHCTpyKIus pabotaeT ananoruyHo CASE: ycnoBus IpocMaTpPUBAIOTCSI CBEPXY BHHU3, BEIOUPaeTCs IepBasi MOgXOAsAIast
BETBb U BHIINOJIHSAIOTCS €€ OIlePaTOPHL.

Yro OyZeT BHIBELIEHO?

=> DO $%
DECLARE
n integer;
BEGIN
n := 3;
INSERT INTO t(id) VALUES (n);
SELECT id INTO STRICT n FROM t;
RAISE NOTICE 'OnepaTtop SELECT INTO BbinonHuncs, n = %', n;
EXCEPTION
WHEN no_data_found THEN
RAISE NOTICE 'HeTt paHHbIX';
WHEN too_many_rows THEN
RAISE NOTICE 'CnMwkoM MHOFO HaHHbIX';
RAISE NOTICE 'CTtpok B Tabnuue: %, n = %', (SELECT count(*) FROM t), n;
END
$$;

NOTICE: ChnuMwkKoM MHOro AaHHbIX
NOTICE: Ctpok B Tabnuue: 2, n = 3
DO

BrimonHsieTcst 06pabOTYNK, COOTBETCTBYIOIINE omnbKe too many rows. O6paTuTe BHUMaHUeE: IT0CIe 00paboTKH B Tabnuile
0CTaeTCsl 2 CTPOKH, TaK KaK IIepef BHIIOIHEeHHEeM 06paboTunKa IPOU30IIesl OTKAT K HeSIBHOM TOYKE COXPAHEHUsI, KOTopast
yCTaHaBIMBaeTCs B Hadase O0Ka.



Tak>ke 3aMeThbTe, YTO JIOKaJIbHas IIepeMeHHas q)yHKL[I/II/I COoXpaHHuJla TO 3HA4YEeHHue, KOTopoe OBIJTO HA MOMEHT
BO3HUKHOBEHUS OIIUOKH.

ToHkMI MOMEHT: ecnu omunbka mpou3soiaeT B cekiuu DECLARE unu B camoMm o6pabotunke BHyTpu EXCEPTION, TO B aTOM
0JI0Ke ee IepexXBaTUTh He IOJIyIUTCH.

=> DO $$
DECLARE

n integer := 1/ 0; -- ownbka B 3TOM MecCTe He nepexBaTbiBaeTCs
BEGIN

RAISE NOTICE 'Bce ycnewHo';
EXCEPTION

WHEN division_by_ zero THEN

RAISE NOTICE '[leneHue Ha Honb';

END
$$;

ERROR: division by zero

CONTEXT: SQL expression "1 / 0"

PL/pgSQL function inline code block line 3 during statement block local variable
initialization



of] PROFESSIONAL

iMeHa 1 Koabl OLLINBOK Posigres

Wudbopmariyst 06 ormmbke

M
MNATUCUMBOJTLHBIHN KO

JIOTIOJTHUTE/IbHBIE CBe/IeHUsT: COOOITeHre, JeTabHOe COo0IIeHre, MoICKa3Ka,
“MeHa 00BeKTOB, CBA3aHHBIX C OIIHOKOM

JByXypOBHeBas vepapxus

P0O000 — plpgsql_error XX000 — internal_error
—> PO0001 — raise_exception —>» XXO001 — data_corrupted
—> P0002 — no_data_found —> XX002 —index_corrupted

—> PO0003 — too_many_rows

—>» P0004 — assert_failure

Kaxxfoii BO3MOXHOI OLLIMGKE COOTBETCTBYET MMS U KOA (CTpOKa U3 NATU
cnmBonos). B ycnosmun WHEN MOXHO yKa3biBaTb Kak UMS, Tak 1 KOA.

OLUNBKM opraHM30BaHbl B CBOEO6PAa3HY0 BYXYPOBHEBYIO NepapXuio.
KaTeropusi oLLMGKN MMEET Kof, 3aKaHUMBAOLMNIACA Ha TPW HYNS, U
COOTBETCTBYET Nt060I OLLINGOKE C TEMM Xe NepPBbIMU ABYMSI CUMBOIAMMU.

Hanpumep, kog 23000 cOOTBETCTBYET KaTeropun, Kotopas BK/1l04aeT BCe
OLWNGKKM, CBSA3aHHbIE C HapYyLIeHNEeM OrpaHNYeHni LLesTIOCTHOCTY (Takne, Kak
23502 — HapywieHue orpaHnyeHna NOT NULL nnn 23505 — HapyLueHue
YHUKaIbHOCTH).

Taknm 06pa3om, Kpome 0ObIYHBIX OLUMOOK MOXHO MCNOJIb30BaTb UMS U/N
Kof Kateropumn. MoXxHo Takxe ncnosis3osatb cneynansbHoe uma OTHERS
AN TOro, YToObI NepexsaTuTb Oy OLWMOKY (KpomMe caMbix ddaTasibHbIX).

Kpome nmeHun n koga nobdas owmnoKa MoXeT UMEeTb A0MNO/IHUTENbHbIE
cBefeHus, obneryawwme ee ANarHOCTUKY: COo6LLEeHNe, feTalbHOe
CO00LLEeHNe, NoAcKa3Ky.

Bce owmnbkn onrcaHbl B NPUIOKEHUN A JOKYMeHTaunK:
https://postgrespro.ru/docs/postgresql/16/errcodes-appendix

OLWNBKN MOXHO He TONbKO NepexBaTbiBaTb, HO Y MPOrpaMMHO Bbl3bIBaThb.
https://postgrespro.ru/docs/postaresql/16/plpgsgl-errors-and-messages




HMeHa M KOObI OIIIHO0OK

HmeHa ommOOK MBI y2Ke BUIENH, a OJI YKa3aHUs Kola CIIyKUT KOHCTpyKiuss SQLSTATE.

B o6paboTuyrKke MOKHO IIOJIYYHUTDH KOJ OIMUOKY U COOOIIeHNe C IIOMOIIbIO IIpefonpeneneHHbIX nepeMeHHbx SQLSTATE u
SQLERRM (BHe 6110ka EXCEPTION 3Tu IiepeMeHHbIe He OIpeNeieHsl).

=> DO $$
DECLARE
n integer;
BEGIN
SELECT id INTO STRICT n FROM t;
EXCEPTION
WHEN SQLSTATE 'P0003' OR no_data_found THEN -- moxHO HeckonbKko
RAISE NOTICE '%: %', SQLSTATE, SQLERRM;
END
$$;

NOTICE: POOO3: query returned more than one row
DO

Kaxkoit 06pa6oT4uK OymeT UCIIOIb30BaH?

=> DO $$
DECLARE
n integer;
BEGIN
SELECT id INTO STRICT n FROM t;
EXCEPTION
WHEN no_data_found THEN
RAISE NOTICE 'Het paHHbIX. %: %', SQLSTATE, SQLERRM;
WHEN plpgsql_error THEN
RAISE NOTICE '[ipyras owubka. %: %', SQLSTATE, SQLERRM;
WHEN too_many_rows THEN
RAISE NOTICE 'CnuMwkoMm MHOro paHHbIX. %: %', SQLSTATE, SQLERRM;

\

END
$$;

NOTICE: [pyras owubka. POOO3: query returned more than one row
DO

Bri6upaeTcs IepBhIM IOOXOOSIIIni 06paboTUnK, B JaHHOM ciiydae — plpgsql error (HamoMHUM, YTO 3TO He OTHEeIbHast
omubKa, a Kateropus). [1o mocnemHero oo6paboTyrKa qeiao HUKOTroa He JOumeT.

O].HI/I6Ky MO2KHO IPUHYOUTEJIbHO BBI3BATh I10 €€ KOOy UJIU UMEeHHU.

3mech MBI HCIIONIB3yEM clielnanbHoe uMst others, cooTBeTCTBYy!OIEe 110001 OIrOKe, KOTOPYIO MOXKHO IIEPEXBATUTE (3a
HCKJII0YEeHUEeM IIPePBAHHOTO KIIMEHTOM BHIIIOJIHEHUS U HAPYIIEHUS OTJIafOYHOM IIPOBEPKHU assert — X MOKHO [IEPEXBATUTh
OTHEeNbHO, HO OOBIYHO 9TO HE UMEET CMEICIIA).

=> DO $$
BEGIN

RAISE no_data_found;
EXCEPTION

WHEN others THEN

RAISE NOTICE '%: %', SQLSTATE, SQLERRM;

END
$$;

NOTICE: P0002: no data found
DO

IIpy He06XOOUMOCTH MOKHO 3ae¥CTBOBATh U II0Ib30BATENILCKIE KOOl OINO0K, OTCYTCTBYIOIINE B CIIPAaBOYHUKE, a TaKXkKe
yKa3aTb HEKOTOPYIO JOIIOJIHUTEJIbHYI0 HHGOPMaluio (B IprMepe — TOJIbKO YaCTh U3 BO3MOXKHOTO0):

=> DO $$
BEGIN
RAISE SQLSTATE 'ERRO1l' USING
message := 'Cboi maTpuupl',
detail := 'lpu BbINONHEHWM Npou3owesn HenonpaBuMbIi COOW MaTpuUUbl',
hint := 'O6paTuTecb K CUCTEMHOMY agMMHUCTpaToOpy';
END
$$;

ERROR: C6ow MaTpuubl

DETAIL: [pwu BbIMOSHEHWM MNpoW3OWeN HemnonpaBUMbIA cOOW MaTpuLbl
HINT: O6patuTecb K CUCTEMHOMY afMUHUCTpaTOpPy

CONTEXT: PL/pgSQL function inline code block line 3 at RAISE



B o6pa60T'mKe 3Ty I/IH(bOpMaI.II/IIO HEeJIb34 IIOJIYYUTHh U3 IIEPEMEHHBIX; €CJIM HY2KHO IIPOAaHaIU3UPOBATh TaKU€ NJaHHEIE B
KoOJle, eCThb CliefaJibHasi KOHCTPYKIHA:

=> DO $$

DECLARE
message text;
detail text;

hint text;
BEGIN
RAISE SQLSTATE 'ERRO1l' USING
message := 'C6oil maTpuupl’,
detail := 'lpu BeINONHEHWM npou3owen HemonpaBuMmbii cO6oW MaTpuupbl',
hint := 'O6paTuTecb K CUCTEMHOMY agMMHUCTpaToOpy';
EXCEPTION

WHEN others THEN
GET STACKED DIAGNOSTICS
message := MESSAGE_TEXT,
detail := PG_EXCEPTION_DETAIL,
hint := PG_EXCEPTION_HINT;
RAISE NOTICE E'\nmessage = %\ndetail = %\nhint = %',
message, detail, hint;
END
$$;

NOTICE:

message = CHon MaTpuubl

detail = lpu BbINOMHEHWM MNpou3owWen HenonpaBuMbil C60M MaTpuLpl
hint = 06paTuTecb K CUCTEMHOMY agMUHUCTPATOpy

DO
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[Tonck o6paboTumka Posigres

HeobpaboTanHast ommbKa «IoHUMaEeTCs» Ha YPOBEHD BhIIIIe

B oObemytroIMiA 6710k PL/pgSQL, ecv oH ecTh
B BBI3BIBAOLI[YIO TIOATIPOTPAMMY, €C/TA OHA €CTh

[Torck obpaboTurKa orpeie/isieTCss CTeKOM BBI30BOB

TO eCTb He oripefie/ieH CTdTUUeCKH, d 3dBUCHUT OT BBITIO/IHEHKA ITPOTrPaAMMbI

Hukewm He 06paboTaHHas O1IMOKa OTIPAB/ISETCS KITUEHTY

TpaH3aKLusl 1IePEeXO/IUT B COCTOsIHKE COO0s1, K/IMEeHT /I0/DKeH ee OTKAaTUThb
nH(opMalus 06 ommrbKe 3aMMChIBaeTCS B )KypHa CO0OIIeHH cepBepa

Ecnn HM 0QHO 13 yCNOBUiA, NepeduncieHHblix B cekumm EXCEPTION,
He cpaboTaerT, TO ownbKa «NnoAHNMAETCA» Ha YPOBEHDb BbILLIE.

Ecnun owmnbka Bo3HMKNA B 6/10Ke, BNOXEHHOM B Apyroit 610K, TO cepBep
OyaeT NbITaTbCA HANTU 06PabOoTUMK B 06beMOWEM 610Ke. Ecnun n Tam
He HalgeTcs noaxogswero o6paboTymka, BeCb 06bEMOLWNIA 610K ByaeT
cuMTarbCA OWKMOOYHbIM 1 OLINGKa NOAHMMETCS eLle Bbile, N Tak ganee.

Ecnn mbl nepebpann Bce o6bemMNoLmne 6/10Kk1 U He 0BHapPYXUn
noaxoasilero o6padboTymka BO3HUKLIEN OLUNOKKM, OLLINOKa «NOAHUMAETCA»
Ha ypoBeHb TOW NoAnporpamMmmbl, KOTopas Bbi3Basia Halw 6/10K. To ecTb,
4yTObbI pa3obpaTbCs, B KAKOM nopsgke dyayT npocMarpmBaTbCs
06paboTuMKM OLINGKK, HAA0 NPoaHaNIM3NpPOoBaThb CTEK BbI30OBOB.

Ecnn H1 oguH 13 BO3MOXHbIX 06paboTUMKOB OLUNOKM He cpaboTaer:

* coobuieHne 06 ownbKe 06bIYHO NonagaeT B XypHast CoobLeHni
cepsepa (370 3aBUCUT OT HACTPOEK cepsepa, cM. Temy «PL/pgSQL.
OTtnagka»);

* 006 owmnbKe coobLaeTcst KANEHTY, KOTOPbIA MHULMMPOBa/ BbI30B KoAa
B 6a3e fgaHHbIX. KnneHT ctaBuTtcAa nepepn oakToM: TpaH3aKums
nepexoguT B COCTOSIHME COO0S, N ee MOXHO TO/IbKO OTKaTUTb.

Kak MMeHHO KNiMeHT ByaeT obpabaTbiBaTb OLUNMOKY, 3aBUCUT OT HEro Camoro.
Hanpumep, psql BbiBeget coobLleHne 06 ownbKe 1 BCO AOCTYMHYHO
ANarHoCcTU4eckyto nHpopmaunto. KnmeHT, OpueHTUPOBaHHbIA Ha KOHEYHOTO
Nosib30BaTesns, MOXET BbIBECTM 3HAMEHUTOE «0bpaTUTeCh K CUCTEMHOMY
agMUHUCTpaTopy» U T. 4.



ITouck od6padGoTUYHKa

PaccMOTpUM HECKOIBKO IPUMEPOB [IOKUCKa 00paboTynKa B ClIy4ae BIOKEHHHIX GII0K0B. UTo OymeT BHIBEIEHO?

=> DO $%
BEGIN
BEGIN
SELECT 1/0;
RAISE NOTICE 'BrnoxeHHbli 610K BbiMOJNHEH';
EXCEPTION

WHEN division_by_zero THEN
RAISE NOTICE 'Owubka BO BnOXeHHom 6Ginoke';
END;
RAISE NOTICE 'BHewHuit 650K BbIMOJIHEH';
EXCEPTION
WHEN division_by_zero THEN
RAISE NOTICE 'Owubka BO BHewHem Gnoke';
END
$$;

NOTICE: Ouwubka BO BJIOXEHHOM bOnoke
NOTICE: BHewHuin 610K BbINONAHEH
DO

Owmrnbka o6pabaTeiBaeTCst B TOM GI0Ke, B KOTOPOM OHA BO3HHUKIIA. BHeIHM 610K BBEIOIHSIETCS TaK, KaK OyOTO HUKAKON
oIInOKY He OBIIO.

A Tak?
=> DO $$
BEGIN
BEGIN
SELECT 1/0;
RAISE NOTICE 'BrioXeHHbii ©6JI0K BbINOJIHEH';
EXCEPTION
WHEN no_data_found THEN
RAISE NOTICE 'Owubka Bo BroXeHHom 6noke';
END;
RAISE NOTICE 'BHewHuit 650K BbIMOJIHEH';
EXCEPTION

WHEN division_by_ zero THEN
RAISE NOTICE 'Owubka BOo BHewHeM Gnoke';
END
$$;

NOTICE: Ouwubka BO BHewHeM 6noke
DO

O6paboTymNK BO BHyTPEHHEM OJIOKE He IIOAXOAUT; OJIOK 3aBeplaeTcs C omubKoi, KoTopas o6pabaThiBaeTcs y2Ke BO
BHEIIIHEM OJIOKe.

He 3a6riBaiiTe, uTo B 6110Ke ¢ cekiueit EXCEPTION nmpoucXOOUT OTKAT K TOYKE COXPaHEHUsI, HESIBHO YCTAHOBJIEHHOM B
Hayase 6y0Ka. B maHHOM ciiydae GynyT OTMEHEHEI BCE U3MEHEHUsI, CIeJIaHHEIe B 060uX GI0KaX.

A Taxk?
=> DO $%
BEGIN
BEGIN
SELECT 1/0;
RAISE NOTICE 'BrnoxeHHbli 610K BbiNOJNHEH';
EXCEPTION
WHEN no_data_found THEN
RAISE NOTICE 'Owubka BO BnOXeHHoMm 6Ginoke';
END;
RAISE NOTICE 'BHewHuit 650K BbIMOJIHEH';
EXCEPTION

WHEN no_data_found THEN
RAISE NOTICE 'Owubka BO BHewHem Gnoke';
END
$$;

ERROR: division by zero
CONTEXT: SQL statement "SELECT 1/0"
PL/pgSQL function inline code block line 4 at SQL statement

Tak He cpabGaThBaeT HU OOMH 00PaGOTYHK, ¥ BCS TPAH3AKIUsI 0OPHIBAETCS.



OOBIYHO He HY2KHO CTPeMUTHLCSI 00paboTaTh Bce BO3MOXKHEIEe OMUOKYU B cCepBepPHOM Kone. HeT HUUYero mnoxoro B ToM, 4TOOE!
nepenaTh BO3HUKIYIO OMKUOKY KTUEHTY. B 11e1oM, 06pabaThBaTh OMIKUOKY UMEET CMEBICT Ha TOM YPOBHE, Ha KOTOPOM MOIKHO
CHeraTh YTO-TO OCMEICJIEHHOE B BO3HUKIIIEH cuTyaruu. [losToMmy o6pabaThBaTh OMIMOKY BHYTPY 6a3bl JAaHHBIX CTOUT, KOTHa
MOZKHO YTO-TO CHEJIaTh UMEHHO Ha CEPBEPHOU CTOPOHEe (HanpuMep, IOBTOPUTH OIIEPAIUIO IIPY OLIINOKe CepraIn3aliin).
IIpo xkypHanupoBaHue coobmenuil 06 omubkax M eme 6ygeMm ropoputsh B TeMe «PL/pgSQL. Otnagka».

Temepb PaCCMOTPUM IIPHMeED C MOAIPOrpaMMaMH.

=> CREATE PROCEDURE foo()
AS $$
BEGIN
CALL bar();
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

=> CREATE PROCEDURE bar()
AS $$
BEGIN
CALL baz();
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

=> CREATE PROCEDURE baz()
AS $$
BEGIN
PERFORM 1 / 0;
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE
YTto mpousoiaeT npu BEI30BE?
=> CALL foo();

ERROR: division by zero

CONTEXT: SQL statement "SELECT 1 / 0"
PL/pgSQL function baz() line 3 at PERFORM
SQL statement "CALL baz()"

PL/pgSQL function bar() line 3 at CALL
SQL statement "CALL bar()"

PL/pgSQL function foo() line 3 at CALL

To, YTO MBI BUOUM B COOOIIeHUH 00 OIKnOKEe — 3TO CTeK BHI30BOB: CBEPXY BHU3 = U3HYTPHU HAPYXKY.

3amMeThTe, 4TO B 9TOM COOOIIEHNH, KaK ¥ BO MHOTUX [IPYTUX, BMECTO cjioBa procedure ucnosnb3yercs function.

B o6paboTyrKe OMHUOKK TOXKE MOXKHO IIOJIYYUTh HOCTYII K CTEKY, IPpaBMa, B BUAE OOHOM CTPOKH:

=> CREATE OR REPLACE PROCEDURE bar()
AS $%
DECLARE
msg text;
ctx text;
BEGIN
CALL baz();
EXCEPTION
WHEN others THEN
GET STACKED DIAGNOSTICS
msg := MESSAGE_TEXT,
ctx := PG_EXCEPTION_CONTEXT;
RAISE NOTICE E'\nOumbka: %\nCtek owmbkm:\n%\n', msg, ctx;
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE
TTpoBepum:

=> CALL foo();



NOTICE:

Owubka: division by zero

CTtek owunbkm:

SQL statement "SELECT 1 / 0"

PL/pgSQL function baz() line 3 at PERFORM
SQL statement "CALL baz()"

PL/pgSQL function bar() line 6 at CALL
SQL statement "CALL bar()"

PL/pgSQL function foo() line 3 at CALL

TTockonbKy 6710K ¢ cekmueit EXCEPTION ycTaHaBIUBaeT HESIBHYIO TOYKY COXPAHEHMSs, TO U B 3TOM OJIOKe, ¥ BO BCeX OJIOKax
BBIIIIE IIO0 CTEKY BBI30BOB, IPOLEAYPHI JIUIIAIOTCS BO3MOXKHOCTH HNCHOIb30BaTh KoMaHasl COMMIT u ROLLBACK.

=> CREATE OR REPLACE PROCEDURE baz()
AS $$
BEGIN
COMMIT;
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE
=> CALL foo();

NOTICE:

Owunbka: invalid transaction termination
Ctek ownbku:

PL/pgSQL function baz() line 3 at COMMIT
SQL statement "CALL baz()"

PL/pgSQL function bar() line 6 at CALL
SQL statement "CALL bar()"

PL/pgSQL function foo() line 3 at CALL

CALL



of] PROFESSIONAL

HaknagHble pacxoabl Pos{gres

JIro60i1 6710k ¢ cekipeiit EXCEPTION BBITOIHSAETCS Me//IeHHee

H3-3d YCTAdHOBKH HesIBHOM TOUKH COXpaHeHHA

Jloro/THUTe/IbHBIE PAacXO/ibl PH BO3HUKHOBEHUU OIIMOKU

H3-3d OTKdTad K TOUKEe COXpPaHEHUs

O06paboTKy OIIMO0K MOKHO Y HY>KHO HCIT0/Ib30BaTh,

HO He CTOUT yIoTpebsaTh 6e3 HeoOXOANMMOCTH
PL/pgSQL u Tak uHTepnpeTupyeTcs U ucnonbdyeT SQL a/1s BeIUKCIeHUS
BbIp&)KeHNUH
JJIsi MHOTHX 3a7la4 3Ta CKOPOCThb Oosiee ueM yl0B/IeTBOPUTE/IbHA

npo6JieMbI € POU3BOJUTETLHOCTHI0 0OBIUHO CBSI3aHbI C 3aIIPOCaMH,
a He c kogoMm PL/pgSQL

OpaHo TonbKo ykasaHue cekumm EXCEPTION yxe BneyeT 3a co60li
HaknaZHble pacxoibl n3-3a Toro, 4To B Ha4Yausie 6n1oka byaet HeABHO
yCTaHaB/MBaTbCA TOYKA COXPaHeHMs. A ecnn onbKa AencTBUTETbHO
BO3HMKAET, TO HaKNnaZHble pacxobl elle 6osiee yBennunBarTca U3-3a Toro,
YTO BbIMO/IHAETCA OTKAT TpaH3aKUuM K TOUKe COXpaHeHus.

[Mo3aToMy ecnun ecTb NPOCTOI cnocob 060MTUCL 6e3 06pPaboTKK
NCK/TOUYEHWIA, NydLlle OT Hee oTKasaTbCA. He CToUT CTpouTb N0ruky paboTsl
NPOrpaMmmbl Ha «<XKOHTIMPOBAHUM» NUCK/THOUYEHNSMNA.

OpaHako ecnm o6paboTka OLWNO0K AENCTBUTENBHO HY)XHA, HE CTOUT
COMHeBaTbCA — 0bpabarbiBaTb OLUMOKN MOXHO M HY>XHO HECMOTPS
Ha HaknagHble pacxobl.

Bo-nepBbix, A3blk PL/pgSQL A0BO/ILHO Mef/iIeHHbIN caM No cebe n3-3a
NHTEepnpeTaunm n odpatleHnin K SQL A/19 BblYMCNIEHNSA BbIPaXKEHWMN.

Bo-BTOpbIX, O4EHb YACTO 3TAa CKOPOCTbL BMOJIHE YA0BNETBOPUTE/bHA.
[a, MOXHO 1 6bICTpee, ecninm HanucaTb Ha C, HO 3a4eM?

L B-TpeTbMX, OCHOBHbIE NPO6G/IEMbI C MPON3BOANTENBLHOCTLIO, KaK NpaBusio,
CBfA3aHbl CO CKOPOCTbLIO BbINO/IHEHNSA 3aMpPOCOB N3-3a HeNnpaBW/bHO
MOCTPOEHHbIX MN/1aHOB, & BOBCE HE CO CKOPOCTbLIO paboThbl NpouenypHoro
koga (cMm. kypc QPT «Ontummnsayms 3anpocos»).

Tak 4UTo ecnun ecTb aJisTepHATMBHOE peLleHne, KOTOpoe 1 npoLle, U
6bICTpee — KOHEYHO J1y4yllue BOCMNo/ib30BaTbCA UM.



HaxkmagHbIEe pacxoabl

YTOGH! OLEHUTH HAKIJIAMHEIE PACXOMEL, PACCMOTPHUM IIPOCTOH IPUMED.

ITycTh uMeeTcs: TaGIUIla C TEKCTOBLIM I10JIEM, B KOTOPOE IIOJIb30BATEH 3aHOCSIT IIPOU3BOJIbHEIE JaHHEIE (OOBIYHO 9TO
MpU3HaK HEeYyJavYHOro Ou3aiHa, HO MHOTA MPUXOOUTCs). HaM HyKHO BBIOEIUTD YHUCJIA B OTAEIbHEIN CTONIGEI YUCITOBOTO
THIIA.

=> CREATE TABLE data(comment text, n integer);
CREATE TABLE

=> INSERT INTO data(comment)
SELECT CASE
WHEN random() < 0.01 THEN 'He uyucno' -- 1%
ELSE (random()*1000)::integer::text -- 99%
END
FROM generate_series(1,1_000_000);

INSERT 0 1000000
Pemum 3afaydy ¢ MOMOIIEI0 06paboTKK OIINGOK, BOSHUKAIOUIUX IIPH Ipeobpa3oBaHiy TEKCTOBBIX JAHHBIX K YHUCITY:

=> CREATE FUNCTION safe_to_integer_ex(s text) RETURNS integer
AS $$
BEGIN

RETURN s::integer;
EXCEPTION

WHEN invalid_text_representation THEN

RETURN NULL;

END
$$ IMMUTABLE LANGUAGE plpgsql;

CREATE FUNCTION

TIpoBepum:

=> \timing on

Timing is on.

=> UPDATE data SET n = safe_to_integer_ex(comment);

UPDATE 1000000
Time: 7801,942 ms (00:07,802)

=> \timing off
Timing is off.

=> SELECT count(*) FROM data WHERE n IS NOT NULL;

990102
(1 row)

B opyrom BapuaHTe GyHKINH BMECTO 06paboTKu omnbKu GymeM MpoBepsiTh HGopMaT C IIOMOIIBIO PETYISIPHOTO BhHIPAXKEHUST
(cmerka yInpoIeHHOT0):

=> CREATE FUNCTION safe_to_integer_re(s text) RETURNS integer
AS $$
BEGIN
RETURN CASE
WHEN s ~ '~“\d+$' THEN s::integer
ELSE NULL
END;
END
$$ IMMUTABLE LANGUAGE plpgsql;

CREATE FUNCTION
IIpoBepuM 3TOT BapHaHT:
=> \timing on

Timing is on.

=> UPDATE data SET n = safe_to_integer_re(comment);



UPDATE 1000000
Time: 6085,943 ms (00:06,086)

=> \timing off
Timing is off.

=> SELECT count(*) FROM data WHERE n IS NOT NULL;

990102
(1 row)

TNony4aeTcst 3aMeTHO GHICTpee. B aToM mpuMepe UCKIOUeHMe cpabaThiBano Bcero B 1% cinydaes. Yem damie — TeM Gosiblie
OymeT OOMOJIHUTEIBHEIX HaKIaoHEIX PACXONOB Ha OTKAT K TOYKE COXPAHEHUS.

=> UPDATE data SET comment = 'He uucno'; -- 100%
UPDATE 1000000

=> \timing on

Timing is on.

=> UPDATE data SET n = safe_to_integer_ex(comment);

UPDATE 1000000
Time: 11615,870 ms (00:11,616)

=> \timing off

Timing is off.

BcrpeuaroTcs (1 [OBOJIBHO YacCTO) ClIydaH, KOTfia MOKHO 060iTHCh 6e3 06paboTKy ommboK, ecnu BEIOpaTh Apyrue
TIOOXOISIIIE CPENCTBA.

3amada: BepHYTh CTPOKY U3 cupaBoyHuKa unu NULL, ecnu CTPOKU HeT.

=> CREATE TABLE categories(code text UNIQUE, description text);

CREATE TABLE

=> INSERT INTO categories VALUES ('books','Kuuru'), ('discs','Oucku');
INSERT 0 2

OyHKIMS ¢ 06paboTKOM OMNUOKMU:

=> CREATE FUNCTION get_cat_desc(code text) RETURNS text
AS $%
DECLARE
desc text;
BEGIN
SELECT c.description INTO STRICT desc
FROM categories c
WHERE c.code = get_cat_desc.code;

RETURN desc;
EXCEPTION
WHEN no_data_found THEN
RETURN NULL;
END
$$ STABLE LANGUAGE plpgsql;

CREATE FUNCTION
IIpoBepuM, uto DyHKIMS paboTaeT MPaBUIbHO:
=> SELECT get_cat_desc('books"');

get cat desc

=> SELECT get_cat_desc('movies');

get cat desc



MoxHo nu npoine?

Ia, Hago mpocTto yopaTsk STRICT unmu “CIOIb30BaTh ITOA3AIIPOC:

=> CREATE OR REPLACE FUNCTION get_cat_desc(code text) RETURNS text
AS $$
BEGIN
RETURN (SELECT c.description
FROM categories c
WHERE c.code = get_cat_desc.code);
END
$$ STABLE LANGUAGE plpgsql;

CREATE FUNCTION

B TakoMm BapuaHTe xopouo BugHO, 4To PL/pgSQL TyT Bo0OIIIE HE Hy2KeH — mocTtaTouHo SQL.
ITpoBepum:

=> SELECT get_cat_desc('books"');

get cat desc

=> SELECT get_cat_desc('movies');

get cat desc

3anmava: 0GHOBUTE CTPOKY TAOMIUIIEI C OIIPEieIEHHEIM UIEeHTH(GHUKATOPOM, a €CIIM TAKOH CTPOKU HET — BCTaBUTH €€.
TlepBril moaxon. YTo 34€ech IMI0X0?

=> CREATE OR REPLACE FUNCTION change(code text, description text)
RETURNS void
AS $$
DECLARE
cnt integer;
BEGIN
SELECT count(*) INTO cnt
FROM categories ¢ WHERE c.code = change.code;

IF cnt = 0 THEN
INSERT INTO categories VALUES (code, description);
ELSE
UPDATE categories c
SET description = change.description
WHERE c.code = change.code;
END IF;
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION

IT1ox0 mpaKTUYECKHU BCe, HaUWHAs C TOTO, YTO TaKas GyHKUMsS OymeT paboTaTh HEKOPPEKTHO Ha ypoBHe u3oisunu Read
Committed npu HaMUYUKM HECKOJIBKUX MTAaPaJI/IEJIbHO BBIIOIHSIOMINXCS CEAHCOB. I[IpUYnuHa B TOM, YTO IIOCJIE BEIIIOJTHEHUS
SELECT u nepep crepnyiolei onepanyuel naHHbele B 6a3e MOI'yT U3MEHUTHCSH.

3TO JIETKO IPONEMOHCTPUPOBATh, €CNI H0OaBUTH 3aePKKy MeXKAy KoMaHmaMu. [ pa3HooOpa3usi BO3bMEM HEMHOTO
Ipyro¥ (HO ToXKe HellpaBUJIbHEIN) BapUaHT:

=> CREATE OR REPLACE FUNCTION change(code text, description text)
RETURNS void
AS $$
BEGIN
UPDATE categories c
SET description = change.description
WHERE c.code = change.code;

IF NOT FOUND THEN

PERFORM pg_sleep(l); -- TyT mMOXeT NpoOM30OATU BCE, YTO YropHO
INSERT INTO categories VALUES (code, description);
END IF;

END
$$ VOLATILE LANGUAGE plpgsql;



CREATE FUNCTION

Temeps BHIIOMHEM GYHKIHIO B ABYX CeaHCaX HOYTH ONHOBPEMEHHO:
=> SELECT change('games', 'WUrpsl');
| => SELECT change('games', 'Wrpsi');

ERROR: duplicate key value violates unique constraint "categories code key"
DETAIL: Key (code)=(games) already exists.

CONTEXT: SQL statement "INSERT INTO categories VALUES (code, description)"
PL/pgSQL function change(text,text) line 9 at SQL statement

[IpaBuUIbHOE pELIeHNe MOXKHO ITIOCTPOUTH C ITOMOLILI0 00PAbOTKY OIIHGKU:

=> CREATE OR REPLACE FUNCTION change(code text, description text)
RETURNS void
AS $$
BEGIN
LOOP

UPDATE categories c

SET description = change.description

WHERE c.code = change.code;

EXIT WHEN FOUND;
PERFORM pg_sleep(l); -- pna pemMoHcTpauuun

BEGIN
INSERT INTO categories VALUES (code, description);
EXIT;
EXCEPTION
WHEN unique_violation THEN NULL;
END;
END LOOP;
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION
TIpoBepum.
=> SELECT change('vynil', 'FpamnnactuHku');

| => SELECT change('vynil', 'TpamnnactuHku');

Ho MO3KHO peIuTs 3aady Ipole ¢ IoMoibio BapuanTa KoMaHasl INSERT, KOTophI IpOOyeT BHIIOIHUTEL BCTABKY, a P
BO3HUKHOBEHUU KOH(IUKTa — 0OHOBNIeHHe. M cHOBa mocTaTo4yHO mpoctoro SQL.

=> CREATE OR REPLACE FUNCTION change(code text, description text)
RETURNS void
VOLATILE LANGUAGE sql
BEGIN ATOMIC

INSERT INTO categories VALUES (code, description)

ON CONFLICT(code)

DO UPDATE SET description = change.description;

END;

CREATE FUNCTION



3amava: rapaHTUPOBATh, YTO JaHHEIE 06pabaTHIBAIOTCSI OMHOBPEMEHHO TOJIBKO OIHUM IIPOI[ECCOM (Ha YPOBHE U30JISILIUKR
Read Committed).

Hcmonb3ys Ty ke Tabnully, IpefCcTaBUM, YTO IIePUOJUYECKH KaTeropus TpedyeT CleluaabHON OOHOMOTOYHOM 06paboTKH.
Mo2KHO HanucaTh QYHKUIHIO CIEAYIOUUM 06pa3oMm:

=> CREATE OR REPLACE FUNCTION process_cat(code text) RETURNS text
AS $%
BEGIN
PERFORM c.code FROM categories c WHERE c.code = process_cat.code
FOR UPDATE NOWAIT; -- npobyem GnokupoBaTb CTpokKy 6e3 oxupaHus
PERFORM pg_sleep(l); -- cobcTBeHHo obpaboTka
RETURN 'KaTeropusi obpabotaHa';
EXCEPTION
WHEN lock_not_available THEN
RETURN '[ipyroi npouecc yxe obpabaTbiBaeT 3Ty KaTeropuio';
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION

ITpoBepuM, 4TO BCe IPaABUIIBHO:

=> SELECT process_cat('books');

| => SELECT process_cat('books");

process_cat

Opyroi npouecc yxe obpabaTbiBaeT 3Ty KaTeropwuio
(1 row)

process_cat

Kateropus obpaboTaHa
(1 row)

Ho u a1y 3agavyy MOKHO permuth 6e3 06paboTKu OmuboK, UCI0Ib3YsI PEKOMEHIaTeIbHEIe OJIOKUPOBKHU:

=> CREATE OR REPLACE FUNCTION process_cat(code text) RETURNS text
AS $$
BEGIN
IF pg_try_advisory_xact_lock(hashtext(code)) THEN
PERFORM pg_sleep(l); -- cobcTBeHHO obpaboTka
RETURN 'KaTteropus obpaboTtaHa';
ELSE
RETURN '[ipyroi npouecc yxe obpabaTbiBaeT 3Ty KaTeropuio';
END IF;
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION

ITpoBepumM:

=> SELECT process_cat('books"');

| => SELECT process_cat('books');

process_cat

Opyrov npouecc yxe obpabaTbiBaeT 3Ty KaTeropuio
(1 row)

process_cat

Kateropus obpaboTtaHa
(1 row)

ITpuBemeM u mpumep, Koraa 6e3 00paboTKu OIMINO0K He 060HUTHUCE.

3agada: OpraHn30BaTh 00paGoOTKY IakeTa HOKYMEHTOB; OIKOKa IPU 00paboTKe OJHOr0O JOKYMEHTA He HOJIXKHA IIPHUBONUTH
K o01reMy c6010.

=> CREATE TYPE doc_status AS ENUM -- Tun nepeuuncnexus
('READY', 'ERROR', 'PROCESSED');



CREATE TYPE

=> CREATE TABLE documents(
id integer,
version integer,
status doc_status,
message text

)i

CREATE TABLE

=> INSERT INTO documents(id, version, status)
SELECT id, 1, 'READY' FROM generate_series(1,100) id;

INSERT 0 100
IIpouenypa, o6pabaTeiBalollasi ONUH JOKYMEHT, HHOTa IPUBOMUT K OIIUOKE:

=> CREATE PROCEDURE process_one_doc(id integer)
AS $%
BEGIN
UPDATE documents d
SET version = version + 1
WHERE d.id = process_one_doc.id;
-- obpaboTka mMoxeT BAUTLCA BONro
IF random() < 0.05 THEN
RAISE EXCEPTION 'Cnyuyunocb cTpawHoe';
END IF;
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

Temepb HamuIeM IPOLEAYPY, 06paGaTHBAOLIYI0 BCe TOKyMeHTH. OHa BHI3BIBAET B I[UKJIE 00Pa0GOTKY OJHOTO NOKYMEHTA U
pu HeoOXogquMocTH 06pabaThBAeT OMHUOKY.

O6paTuTe BHUMaHue, 9YTO GUKCAIMs TPaH3aKIWH BHIIONHSETCS BHe 610Ka ¢ cekiuedt EXCEPTION.

=> CREATE PROCEDURE process_docs()
AS $$
DECLARE

doc record;
BEGIN

FOR doc IN (SELECT id FROM documents WHERE status = 'READY')

LooP

BEGIN
CALL process_one_doc(doc.id);

UPDATE documents d
SET status = 'PROCESSED'
WHERE d.id = doc.id;
EXCEPTION
WHEN others THEN
UPDATE documents d
SET status = 'ERROR', message = sqlerrm
WHERE d.id = doc.id;
END;
COMMIT; -- Kaxpbi QOKYMEHT B CBOEW TpaH3aKuuu
END LOOP;
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

Taky!o ke 00paboTKy MOXKHO OPraHM30BaTh U IIPU IOMOIIH GYHKIINH, HO TOTHa BCe HOKYMEHTEHl OynyT o0pabaTeiBaTLCS B
OMHOH 00Iel TpaH3aKIUK, YTO MOXKET IIPUBOSUTE K IIpobiieMaM, eciu 06paboTKa BEHIITIOIHSIETCS AOJT0. OTOT BOIIPOC
IeTaJibHO u3ydaeTcs B Kypce DEV2.

[IpoBepuM pe3yibTaT:
=> CALL process_docs();
CALL

=> SELECT d.status, d.version, count(*)::integer
FROM documents d
GROUP BY d.status, d.version;

status | version | count
___________ T T,
PROCESSED | 2| 98
ERROR | 1| 2

(2 rows)



Kak BumuM, 9acTh JOKYMEHTOB He o6paboTanack, HO 9TO He IIOMellano o6paboTKe OCTalbHEIX.
HUndopmanus 06 omubdKax yIoOHO coXpaHseTCsI B caMoy Tabnuie:

=> SELECT * FROM documents d WHERE d.status = 'ERROR';

id | version | status | message

et e R L T
99 | 1 | ERROR | Cnyyunocb cTpauwHoe
92 | 1 | ERROR | Cnyuunocb cTpalHoe
(2 rows)

U emre pa3 o6paTuM BHUMAaHUE, YTO IPY BO3HUKHOBEHUY OUIMOKU IIPOMCXOOUT OTKAT K TOYKE COXPaHEHUs B Hadase OJI0Ka:
Grarogaps 3ToMy Bepcuu noKyMeHTOB B ctaryce ERROR ocranuch paBHEIMHA 1.



of] PROFESSIONAL

Toru Posigres

[Torck o6paboTurKa OITHOKY TTPOUCXOAUT «U3HYTPH HAPYKy»
B TIOPSI/IKe B/IOKEHHOCTH OJIOKOB U BbI30Ba TMOATIPOrPaMM

B Hauane 6510ka ¢ EXCEPTION ycTaHaB/IMBaeTCs HesiBHast TOUKa
COXpaHeHwUsl, TIPU OLLIMOKe TIPOUCXOUT OTKAT K 3TOU TOUKe

HenepexBaueHHasi o111MOKa MPUBOJUT K OOPBIBY TpaH3aKILUH,
CoOOI11leHus OTTIPABJISIOTCS KIWEHTY U B )KypHasl cepBepa

O6paboTka ommmMbOK CBsI3aHa C HaK/IaJHBIMU pPacXxo/laMu

11



of] PROFESSIONAL

Mpaktuka L Posigras

1. Ecmm npu mo6aB/ieHUH HOBOM KHUTH YKa3aTh OJHOTO M TOTO >Ke
aBTOpa HeCKOJIBKO pas3, MPOoM30i/ieT ommroKa.
W3menuTe ¢pyHkuuto add_book: nepexBatute ommoKy
HapyIIeH!s YHUKaJIbHOCTH ¥ BMECTO Hee BbI30BUTE OIITHOKY
C MOHSITHBIM T€KCTOBBIM COO0IIIeHHEeM.

[TpoBephbTe M3MeHeHUs B TIPUIO)KEHUH.

12

1. YToObI OnpeaennTb Ha3BaHMe oLNOKK, KOTOPY HEOOXOANMO
nepexBatuTtb, nepexsarnte Bce owmnokm (WHEN OTHERS) v BbiBeaute
Heobxoaumyto nHhopmaumio (Bbi3BaB HOBYHO OLLMOKY C COOTBETCTBYOLLMM
TEKCTOM).

Mocne atoro He 3abyabte 3ameHnTs WHEN OTHERS Ha KOHKpeTHyo
OLMBKY — MyCTb OCTas/IbHble TUMbI OLLMO0K 06pabaTbiBalOTCA Ha 6onee
BbICOKOM YPOBHeE, pa3 B 3TOM MeCTe Kofa HET BO3MOXHOCTU caenatb YTO-TO
KOHCTPYKTUBHOE.

(B peanbHOI XN3HM He CTOU/0 6bl 06pabartbiBaTb U HapyLLUeHne
YHUKa/IbHOCTU — flydLle 6bl/10 6bl U3MEHUTL MNPUNOXEHNE Tak, YTOObI OHO
He NO03BO/1A/10 YKa3blBaTb [ABYX OAMHAKOBbLIX aBTOPOB.)



1. O0padoTKa MOBTOPSIOUINXCSI AaBTOPOB IIPH M00aBIeHUN KHHUTH

=> CREATE OR REPLACE FUNCTION add_book(title text, authors integer[])
RETURNS integer
AS $$
DECLARE
book_id integer;
id integer;
seq_num integer := 1;
BEGIN
INSERT INTO books(title)
VALUES (title)
RETURNING books.book_id INTO book_id;
FOREACH id IN ARRAY authors LOOP
INSERT INTO authorship(book_id, author_id, seq_num)
VALUES (book_id, id, seq_num);
seq_num := seq_num + 1;
END LOOP;
RETURN book_id;
EXCEPTION
WHEN unique_violation THEN
RAISE EXCEPTION 'OpguH M TOT Xe aBTOp He MoxeT ObiTb yKa3aH ABaxmbl';
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION



[1pakTuka+ PO&ST’%@

1. Psp s13bIKOB IMeeT KOHCTPYKLMIO try ... catch ... finally ...,
B KOTOpPOU try cooTBeTcTBYyeT BEGIN, catch — EXCEPTION,
a orieparopsl U3 6/10Ka finally cpabatbiBaroT Bcerzia, He3aBUCHMO
OT TOT'0, BO3HHKJIO JIU UCK/TIOUeHHE B ObII0 T OHO 00pab0oTaHo
6710koM catch. ITpeayoxxute criocob 00MTHCS TT0J0OHOTO
s¢dekra B PL/pgSQL.

2. CpaBHUTe CTeKHU BbI30BOB, [10/IyyaemMble KOHCTpyKLuamMu GET
STACKED DIAGNOSTICS c sniemeHTOM pg_exception_context
U GET [CURRENT] DIAGNOSTICS c 35iemeHTOM pg_context.

3. Hammuiure dhyHKIHIO getstack, BO3Bpalllaroliyr0 TeKYIHH CTeK
BbI30BOB B BU/le MaccuBa CTpoK. Cama yHkius getstack
He I0/DKHa (UrypupoBarh B CTEKe.

13

1. CambIi NpocTOoi cNnocob6 — NPoCTO NOBTOPUTL onepatopsl finally
B HECKOJIbKUX MecTax. OfgHako nonpobyinTe NOCTPOUTL Takyt KOHCTPYKLMIO,
4YTOObI 3TN OnepaTopbl MOXXHO ObISI0 HaNMcaTb POBHO OAMH pas.

2. [Ins Hayana obpaTUTECh K OKYMEHTaLMK;

https://postgrespro.ru/docs/postgresal/16/plpgsql-statements#PLPGSQL-ST
ATEMENT§C-DIAGNOSTIC£

https://postgrespro.ru/docs/postgresql/16/plpgsdgl-control-structures#PLPGS
QL-EXCEPTION-DIAGNOSTICS




1. Try-catch-finally

=> CREATE DATABASE plpgsql_exceptions;

CREATE DATABASE

=> \c plpgsql_exceptions

You are now connected to database "plpgsql exceptions" as user "student".

CI102XHOCTh COCTOUT B TOM, 4YTO OIlepaTOpPHI flnally JOJI2KHBI BEIIIOJIHATECS BCEeraa, JaXxe B ClIydae BOSHUKHOBEHUA OIInOKY B
omepaTopax catch (6;1oxk EXCEPTION).

PelieHrie MOXET MCIIONL30BATh [IBA BIIOKEHHEIX 0JI0Ka ¥ QUKTUBHOE MCKIIIOYEHHE, KOTOPOE BLI3BIBAETCS IIPHU HOPMAaIbHOM
3aBepIleHUH BHYTPEHHEero 610kKa. TO HaeT BO3MOXKHOCTh IOMECTUThH onepaTopk! finally B ogHO MecTo — 06paGoTUrK
omMOOK BHEIITHEro 6JI0Ka.

=> DO $$
BEGIN
BEGIN
RAISE NOTICE 'OnepaTtopbl try';
RAISE NOTICE '...HeT MCKNYeHus';
EXCEPTION
WHEN no_data_found THEN
RAISE NOTICE 'OnepaTtopbl catch';
END;
RAISE SQLSTATE 'ALLOK';
EXCEPTION
WHEN others THEN
RAISE NOTICE 'OnepaTopbl finally';
IF SQLSTATE != 'ALLOK' THEN
RAISE;
END IF;
END
$$;

NOTICE: OnepaTopbl try
NOTICE: ...HeT WCKIIoYeHus
NOTICE: Onepatopsl finally
DO

=> DO $$
BEGIN
BEGIN
RAISE NOTICE ‘OnepaTtopbl try';
RAISE NOTICE '...uckioyeHue, KoTopoe obpabaTbiBaetcs';
RAISE no_data_found;
EXCEPTION
WHEN no_data_found THEN
RAISE NOTICE ‘OnepaTtopsl catch';
END;
RAISE SQLSTATE 'ALLOK';
EXCEPTION
WHEN others THEN
RAISE NOTICE 'Onepatopbl finally';
IF SQLSTATE != 'ALLOK' THEN

RAISE;
END IF;
END
$$;
NOTICE: Onepatopsbl try
NOTICE: ...ucknwo4yeHue, koTopoe obpabaTbiBaeTcs

NOTICE: Onepatopbl catch
NOTICE: OnepaTtopbl finally
DO



=> DO $$
BEGIN
BEGIN
RAISE NOTICE ‘OnepaTtopbl try';
RAISE NOTICE '...uckio4eHune, KoTopoe He obpabaTtbiBaetcs';
RAISE division_by_zero;
EXCEPTION
WHEN no_data_found THEN
RAISE NOTICE 'OnepaTtopsl catch';
END;
RAISE SQLSTATE 'ALLOK';
EXCEPTION
WHEN others THEN
RAISE NOTICE 'OnepaTopel finally';
IF SQLSTATE != 'ALLOK' THEN

RAISE;
END IF;
END
$$;
NOTICE: Onepatopbl try
NOTICE: ...ucKnwouyeHne, KoTopoe He obpabaTbiBaeTcs

NOTICE: OnepaTtopbl finally
ERROR: division by zero
CONTEXT: PL/pgSQL function inline_code block line 7 at RAISE

Ho B npensioxkeHHOM PELIeHUH BCETa IPOUCXOOUT OTKAT BCEX U3MEHEHUH, BHIIOJIHEHHHBIX B OJI0Ke, II03TOMY OHO He
TONUTCS OJIs1 KOMAHJ, U3MEHSIOIINUX COCTOsSIHUE 0a3kl HaHHHIX. TakkKe He CTOUT 3a0bIBaTh O HAKJIAAHBIX PACXOHax Ha
06paboTKy UCKITIOYEHUN: 3TO 3afaHue — He Gojiee, YeM IIPOCTO yIpakKHEHHE.

2. GET DIAGNOSTICS

=> DO $$
DECLARE
ctx text;
BEGIN
RAISE division_by_zero; -- line 5
EXCEPTION
WHEN others THEN
GET STACKED DIAGNOSTICS ctx := PG_EXCEPTION_CONTEXT;
RAISE NOTICE E'stacked =\n%', ctx;
GET CURRENT DIAGNOSTICS ctx := PG_CONTEXT; -- line 10
RAISE NOTICE E'current =\n%', ctx;
END
$$;

NOTICE: stacked =

PL/pgSQL function inline_code block line 5 at RAISE

NOTICE: current =

PL/pgSQL function inline_code block line 10 at GET DIAGNOSTICS
DO

GET STACKED DIAGNOSTICS pmaeT CTeK BLI30BOB, IPUBEAIINH K OIIHOKE.

GET [CURRENT] DIAGNOSTICS pmaeT TeKyIui CTEK BEI30BOB.
3. CTex BLI3OBOB KaK MaCCHB

Co6CcTBEeHHO QYHKITUS:

=> CREATE FUNCTION getstack() RETURNS text[]
AS $$
DECLARE
ctx text;
BEGIN
GET DIAGNOSTICS ctx := PG_CONTEXT;
RETURN (regexp_split_to_array(ctx, E'\n'))[2:];
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION

YT0OH IPOBEPUTH ee paGoTy, CO3MAagUM HECKOJIbKO (GYHKIMI, KOTOPHIE BEI3LIBAIOT APYT APYTa:



=> CREATE FUNCTION foo() RETURNS integer
AS $%
BEGIN
RETURN bar();
END

$$ VOLATILE LANGUAGE plpgsql;
CREATE FUNCTION

=> CREATE FUNCTION bar() RETURNS integer

AS $$
BEGIN
RETURN baz();
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION

=> CREATE FUNCTION baz() RETURNS integer

AS $$

BEGIN
RAISE NOTICE 's', getstack();
RETURN 0;

END

$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION
=> SELECT foo();

NOTICE: {"PL/pgSQL function baz() line 3 at RAISE","PL/pgSQL function bar() line 3 at
RETURN", "PL/pgSQL function foo() line 3 at RETURN"}
foo

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

DROP DATABASE



