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[1pOBEPKM KOPPEKTHOCTU Pos{gres

[TpoBepku BpeMeHU KOMIOW/ISILIUA U BpeMEeHH BbITIOJTHEHUS

plpgsql.extra_warnings
plpgsql.extra_errors

JIOTIO/THMTe/IbHbIE TTPOBepKY B paciurpenuu plpgsql_check

IIpoBepku B Kozie
KomaHsia ASSERT

TectupoBaHue

OTnaaka npeanosnaraeT BbINoO/HEHME NPOrpamMMbl U U3yyeHne
BO3HMKAIOLLMX NPO6NEM, 06bIMHO C NOMOLLbIO CNeLmann3MpoBaHHOro
oT/1lafuMKa UK C NOMOLLbHO BbIBOJA OT/1afl04HbIX COOBLLIEHWIA.

Ho MOXHO 3apaHee MCKMIUNTL OnpenesneHHbIe KnacChbl OLINOOK, BK/THOUNB
NPOBEPKY MCXOAHOro Kofa BO BPEMS KOMMUNALMMK U BbINOSTHEHNA. DTO
ynpasnisieTca napameTpamu plpgsql.extra_warnings v plpgsql.extra_errors,
KakK paccmaTtpuBasiocb B TeMe «PL/pgSQL. BbinosnHeHne 3anpocoB».

https://postgrespro.ru/docs/postgresal/16/plpgsql-development-tips#PLPGS

QL-EXTRA-CHECKS

Tam Xe paccmartpmBaniocb NpuMmeHeHne pacwmpenuns plpgsql_check,
KoTopoe obecneumBaeT 60/1ee LWNPOKUIA CNEKTP NPOBEPOK.

Elle oaHa BO3MOXHOCTb 06e30nacuTb CBOW KO — A00aBUThb B HEMO
NPOBEPKN YCNOBUI, KOTOPbIE BCEerga A0/MKHbI BbINOMHATLCA (T. H. «Sanity
check»). Yao6HbIi cnocob ansa atoro — SQL-komaHaa ASSERT.

https://postgrespro.ru/docs/postgresqgl/16/plpgsal-errors-and-messages#PL
PGSQL-STATEMENTS-ASSERT

Henb34a He cka3aTb M 0 BaXXHOCTU TECTUPOBaHMA Koga. TecTupoBaHme

He TOJIbKO MO3BO/ISET N3HAYa/IbHO YOeaAnTbLCA, UTO Ko, paboTaeT Tak,

Kak 3aymaHo, HO 1 obneryaet ero gasbHeunLly Mmoandukaumo —

[aeT YBEPEHHOCTb B TOM, YTO U3MEHEHUS HE NOSIOMa/IN CYLLLECTBYIOLL I
doyHKUMoHas. Mbl He 6yaem 3aTparnsarb 3Ty TEMY; OTMETUM TOJIbKO, YTO
TecTupoBaHue Koga, paboTtatoLlero ¢ 6a3on gaHHbIX, MOXET OKa3aTbCA
HenpoCTbIM Ae/I0M M3-3a HE06X0AUMOCTM NOArOTOBKN TECTOBLIX MPUMEPOB.




IIpoBepKHu KOPPEKTHOCTH

=> CREATE DATABASE plpgsql_debug;

CREATE DATABASE

=> \c plpgsql_debug

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

Komanpa ASSERT mo3BonsieT yKasaTh yCIOBUs, HapYIIEHNUS KOTOPBIX SBJISIOTCS HeIIPeABUAEHHON oImnOKoi. MoXKHO
IIPOBECTH ONIPEAEICHHYI0 aHAJIOTUI0 MEeXK/Ay TaKMMU yCIOBUSIMHU U OTPaHUYEHUSIMHU II€JIOCTHOCTH B 6a3e MaHHBIX.

[TpuMep: GyHKIWMS, BO3BpaAlIaoliee HOMEpD OAbe3a 10 HOMePYy KBapTUPHL:

=> CREATE FUNCTION entrance(
floors integer,
flats_per_floor integer,
flat_no integer

)

RETURNS integer

AS $%

BEGIN
RETURN floor((flat_no - 1)::real / (floors * flats_per_floor)) + 1;

END

$$ LANGUAGE plpgsql IMMUTABLE;

CREATE FUNCTION

Y6BHI/ITLCH B ITPaBUJIBHOCTHU paﬁOTLI (byHK].II/II/I MO2KHO IIPHU IIOMOIITYA TECTHUPOBaHUsA, IIPOBEPUB PE3YyNbTAaT Ha HEKOTOPHIX
«MHTEePEeCHBIX>» 3HAaYEeHUSIX:

=> SELECT entrance(9, 4, 1), entrance(9, 4, 36), entrance(9, 4, 37);

entrance | entrance | entrance

Ho IIPY HEKOPPEKTHBIX BXOOHBIX 3HAYEHUAX beHKHI/Iﬂ 6yneT BheIJAaBaTh 6eCCMBICTIeHHEIH pe3yJibpTarT, KOTOpBIﬁ, HalpuMmep,
MOXKET OBITh ImepenaH agajipllie B OPpyrue nmoAnporpaMMel, KOTOPBIE U3-3a 3TOI'0 TOXKE MOT'YT IIOBECTHU cebs HEKOPPEKTHO.
TeCTI/IpOBaHI/Ie TOJIBKO KOfla JaHHOMU (l)yHKL[I/II/I 30eChb HUKAK He IIOMOXKeT.

=> SELECT entrance(9, 4, 0);

entrance

MoxkH0 06e30macuTh cebsi, HoOaBUB IIPOBEPKY:

=> CREATE OR REPLACE FUNCTION entrance(
floors integer,
flats_per_floor integer,
flat_no integer
)
RETURNS integer
AS $$
BEGIN
ASSERT floors > 0 AND flats_per_floor > 0 AND flat_no > 0,
'HekoppeKTHble BXofHble napameTpbl’;
RETURN floor((flat_no - 1)::real / (floors * flats_per_floor)) + 1;
END
$$ LANGUAGE plpgsql IMMUTABLE;

CREATE FUNCTION
=> SELECT entrance(9, 4, 0);

ERROR: HekoppeKTHble BXOfiHble MnapameTpbl
CONTEXT: PL/pgSQL function entrance(integer,integer,integer) line 3 at ASSERT

Teneps HEKOPPEKTHEIY BBI30B Cpa3y Ke IpUBeNeT K omubKe.



PL/pgSQL Debugger Pos{gres

CocTtaB

pacivpenue pldbgapi
BCTPOEeHHasi Mo/i/iepkKKa B HEKOTOPBIX rpaduueCcKux cpefiax

Bo3MmoxkHocTU

yCTaHOBKa TOYEK MpepbIBaHUs

TOIIIarOBOe BBITIO/THEHHE

MpOBepPKa U yCTaHOBKA 3HAUeHWH TTepeMeHHbIX
He TpebyeTcst u3MeHeHHe Kofia

0T/1a/iKa paboTarOIUX MPUIOXKEHHIH

PL/pgSQL Debugger — ato otnaguuk ans PL/pgSQL. MNpeactasnser
coboin pacwmpenue pldbgapi, koTopoe odmumanbHO NnogaepXnBaeTcs
paspabotunkammn PostgreSQL.

PacwunpeHune pldbgapi — aTto Habop UHTepdIenCHbIX OYHKUUIA ANna cepBepa
PostgreSQL, KoTopble No3BOMAKT ycTaHaBIMBaTbL TOYKN NpepbiBaHNS,
noLuaroBo BbINOJTHATL KOA, NporpamMm, NpoBepATb U yCTaHaBNMBaTb
3Ha4YeHus NepeMeHHbIX.

cxoaHblii Kof OTIaXMBaeMbIX NporpaMm M3MeHsITb He TpebyeTcs,
YTO AAeT BO3MOXHOCTb BbINO/HATb OT/1aAKY PaboTaloWmX NPUIoXEeHWIA.
To ecTb Npouecc oTNaAKM He 06513aTe/IbHO 3arnycKaTb OTAENbHO, MOXHO
NOAK/UYNTLCS K y)Ke paboTarollemMy ceaHcy U HayaTb ero oTiazky.

HenocpencTBeHHO NOMb30BaTbLCA 3TUMU (PYHKUMAMN HEYA0OHO, OHU

B MepPBY0 o4epeb npefHasHadeHbl /15 Bbi30Ba U3 Kofa rpadpuyeckux
cpep paspaboTtkn. HekoTtopble 13 Takux cpep, (Bkoyas pgAdmin) umerot
BCTPOEHHbLIV nHTepdenc ana otnagkm. Ho 4tobbl MM BOCNO/b30BaTbCA,
CHauva/1a Bce paBHO NpuaeTcs yctaHoOBUTL paclunpeHune pldbgapi

B COOTBETCTBYHOLLYHO 6a3y faHHbIX.

NcxodHbli Koa OT/iagumka AOCTYNEH NO CChIIKE:
https://github.com/EnterpriseDB/pldebugger




Otnagka c PL/pgSQL Debugger

BEIIOJTHUM OTJIAKy OOHOM U3 QYHKIUY HAIIEro IPUI0KEHUS.

ITakeT nmonmepsKKY oTiiagunka postgresql-16-pldebugger y:ke ycTaHOBNIEH B BUPTya/IbHON MaluHe Kypca. Terneps HaM
HY2KHO 00€eCIIeYHuTh 3arpy3Ky paszessseMol 6uGIHOTeKH, OIS 9TOr0 YCTAHOBUM IlapaMeTp U Ilepe3allyCTHM CepBep:

=> ALTER SYSTEM SET shared_preload_libraries = 'plugin_debugger"';
ALTER SYSTEM

student$ sudo pg_ctlcluster 16 main restart

YcraHOBUM paclIvpeHHe OoT/IafyuKa B 6a3y maHHEIX bookstore:

student$ psql bookstore

| => CREATE EXTENSION pldbgapi SCHEMA public;

|  CREATE EXTENSION

I5ist Havana OT/IafOYHBIX JeHCTBUI BCe TOTOBO. 3allyCKaeM IIPUIOXKeHHe:
OtkpreiBaeM ¢aiin http://localhost...

student$ xdg-open http://localhost

OTnagKy IpoBefeM C IIOMOIIbI0 rpadridecKol yTUnuTs pgAdmin 4.

student$ /usr/pgadmind/bin/pgadmin4 2>/dev/null
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CnyxebHble coobLeHns Pos{gres

He To/1bKO OT/1a/1Ka Kofa

MOHHWTODPHHI" A0JII'O BBIMTO/THAKOIIKMXCA IMMPOLIeCCOB
Be/ieHME )XyPHaJla MPUJ/I0KeHWS

[Toaxonp! K peanusaliu

BbIBOZ|, Ha KOHCOJIb MJIU B )KypHaJs cepBepa
3aITUCh B TaOUITY WK B (aii
riepejiaya MHGOPMALUK JPYTHUM TpoLieccam

BTopoli cnoco6 oTnaaku npeanonaraet gobaBneHne B BaxHble MecTa Koga
CNYXXeOHbIX CO0OLLEHNIA, BbIBOAALLMX MHDOPMALMIO O TEKYLLLEM KOHTEKCTE.
AHann3npysa coobLeHNs, MOXHO MOHATb, YTO MMEHHO MOLLJIO HE Tak.

[MomMMMO COBCTBEHHO OTNaAKN, CNy>XebHble CO0bLLEHNS MOTYT BbIMO/HATb
n gpyrne doyHkumn. CoobuieHnst MoMoryT onpeaenuTb, Ha Kakom atane
BbINO/IHEHNA HAXOAUTCA AO/T0 BbIMOSHAKLWMIACA npouecc. o aHanormm
C XypHasioM coobuleHnin CYB/l NpuNoXeHne MOXET 3anucbiBaTb B CBOIA
COBCTBEHHbIN XypHa BaxKHY0 MHGhopmaLmo. Hanpumep, gaHHbIe

0 3anycke OTYETOB: Ha3BaHWe OTYeTa, Nosb3oBaTeslb, Korga n ¢ Kakumm
napameTpamu 3anyckasica u T. 4. Takaa nHgpopmaums MOXeT CUMbHO
0bneryntb paboTy cneunasincToB NOALEPKKN.

MOXXHO BblAe/UTb HECKO/TbKO NOAXOA0B K peanim3aunmn cnyXebHbiX
coobueHunin B PL/pgSQL. NMomMmnmo yxe 3Hakomoii komaHabl RAISE,
NO3BO/ISAOLLEN BbIBOAUTL COOOLLEHNSI HA KOHCO/1b (& Takke B XXypHal
COOOLLEHWNI cepBepa), MOXHO OTNPaBAATL COOOLLEHNSA APYrOMY NpoLEeccy,
3anucbiBaTb COO6LLEHNA B TabnuLy uav B thain.

[Mpn BbIGOPE TOro WM MHOTO NoAxoAa HY>XXHO obpallaTb BHUMaHME

Ha MHOrMe HIaHCbl. ABMAKTCH N COOOLLEHNS TPaH3aKUNOHHbIMU
(OoTNpaBNAKTCA He A0XMAAACh OKOHYaHMS TpaH3akuun nnmn Tos1bKO nNpu ee
3aBepLueHnn)? MoXHO N1 OAHOBPEMEHHO UCMNOJ/Ib30BaTb B HECKOSTbKUX
ceaHcax? Kak opraHm3oBaTb A0CTYI K XXYpPHasly COOOLLIEHUIA N KaK ounLaTb
ero oT cTapbIx 3anucein? Kakoe BANSAHNE 0Ka3blBalOT XYpHasMpoBaHue

Ha nNpon3BoAuTENIbHOCTL? TpebyeTca in Mmoandrkaums NCXoqHoro koga?



KomaHpa RAISE Posggres

/anEHT
|DEBUG LOG NOTICE WARNING ERROR FATAL PANIC
A
client_min_messages
DEBUG
LOG
RAISE | NOTICE
INFO
WARNING ’KypHan cepsepa

|DEBUG INFO NOTICE WARNING ERROR LOG FATAL PANIC
A

log_min_messages

MbI y>e BcTpevanucb ¢ komaHgon RAISE. OHa cnyXuT un ans BbizoBa
NCKITIOUNTESBbHBIX CUTYaumnii, 4TO NoAPO6HO paccmaTpmBasiocb B TEMeE
«PL/pgSQL. O6paboTKa OMOOK», 1 A5l OTNPaBKN CO06LWEHMNA. Mprnyem
COOOLEHNA MOXHO He TOJIbKO OTMPaB/IATb K/IMEHTY, HO U 3anncbiBaTb

B XXypHaJu1 cepBsepa.

B npocTom cnyyae ansa otnagkm Hy>xxHo fo6aBunTb Bbi3oBbl RAISE NOTICE
B KOA (PYHKLMW, 3anyCTUTb (PYHKLUMIO HA BbINO/IHEHNE (HanpuMep B ceaHce
psql) n npoaHann3nMposBarb NnoslydyaemMble No XOAY BbIMO/IHEHUS COOOLLEHNS.
CoobueHuns RAISE HeTpaH3aKUMOHHbIE: OHM OTMNPAaB/IATCA aCMHXPOHHO

N He 3aBUCAT OT cTaTyca 3aBepLUeHNsa TpaH3akuuw.

[nsa ynpaBneHns oTnpaBKoO COOOLLEHNI UCMO/b3YHTCH YPOBEHb
coobuweHuna (DEBUG, LOG, NOTICE, INFO, WARNING) 1 napameTpbl
cepepa. OH 3Ha4YeHul NapamMeTpoB 3aBUCUT, ByAEeT /I COObLLEHNE
oTnpasBneHo KNNeHTy (client_min_messages) n/vnu 3anmcaHo B XypHarn
cepsepa (log_min_messages). CoobuweHne 6yaeTt oTnpas/ieHo, ecriv
ypoBeHb KomaHabl RAISE paBeH 3Ha4YeHUI0 COOTBETCTBYIOLLEro napamMerpa
nnun 6osnblue ero (HaxoaUTCsa nNpasee Ha PUCYHKe).

3HayeHus napameTpoB No YMONYaHUIO HACTPOEHbI Tak, YTO COOBLLEHNSA
¢ ypoBHem NOTICE oTnpaBnATca TONbKO KIMEHTY, € ypoBHeM LOG —
TONbLKO B XypHaJ, a ¢ ypoBHeM WARNING — U1 K/IMEHTY, N B XXypHaJl.

CoobuieHus ¢ ypoHeM INFO Bcerga oTnpaBnstTCA K/IMEHTY, UX HENb3S
nepexBaTuTb NapameTpom client_min_messages.

https://postgrespro.ru/docs/postgresql/16/plpgsgl-errors-and-messages




Komauga RAISE

CozpanumM GYHKIMIO OJIs IOACYEeTa KOJIMYECTBA CTPOK B TabIuIle, MMsI KOTOPOU IIepefaeTcsl BO BXOJHOM ITapaMeTpe.
student$ psql plpgsql_debug

=> CREATE FUNCTION get_count(tabname text) RETURNS bigint
AS $%
DECLARE
cmd text;
retval bigint;
BEGIN
cmd := 'SELECT COUNT(*) FROM ' || quote_ident(tabname);
RAISE NOTICE 'cmd: %', cmd;
EXECUTE cmd INTO retval;
RETURN retval;
END
$$ LANGUAGE plpgsql STABLE;

CREATE FUNCTION

7151 IMHaAMUYEeCKOTO BBIIIOJIHEHUS TEKCT KOMaHIbL JIydinie npeaBapuTesIbHO 3allMCEIBATh B IIEPEMEHHYI0. B CiIy4dae OIITHOKHU
MOZKHO IIPOAHAIM3UPOBATh 3HAYECHHUE 9TOM HepeMeHHOI;I.

=> SELECT get_count('pg_class');

NOTICE: cmd: SELECT COUNT(*) FROM pg_class
get count

RAISE MO2KHO KCIIOJIb30BaTh I OTCJIE2KUBaHUS XOIa BHIIIOJIHEHUS NOJITOT0 3aIpoca.

[IpenmnosiokuM, YTO BHYTPH KOIA, PELIAOIEr0 HEKYIO 3afavdy, YeTKO BEIOEIISIOTCS TPY 9Talla BEIIONHEeHus. U mo xomy
PpaGoTEL IOAIPOrpaMMbl MbL XOTUM [IOHUMATh, Ha KAKOM U3 HHUX HAaXOOuMCs. [IJIs 9TOr0 Ha KaXKIoM JTarne GyoeM BEI3HIBAThH
TaKyIo IPOLEeNypy:

=> CREATE PROCEDURE debug_message(msg text)
AS $$
BEGIN
RAISE NOTICE '%', msg;
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE
OcHoBHas Npollefiypa 10 3aBeplIeHNH o4epeHOro 3Tama paboThl BEI3bIBaeT Ipoliefypy debug_message:

=> CREATE PROCEDURE long_running()

AS $$

BEGIN
CALL debug_message('long_running. Stage 1/3...');
PERFORM pg_sleep(2);
CALL debug_message('long_running. Stage 2/3...');
PERFORM pg_sleep(3);
CALL debug_message('long_running. Stage 3/3...');
PERFORM pg_sleep(1l);
CALL debug_message('long_running. Done');

END

$$ LANGUAGE plpgsql;

CREATE PROCEDURE
Komanpa RAISE BeimaeT cOOGIIEHUS Cpa3y, a He [0 OKOHYAHUM PaGOTEHL TOAIIPOTPaMMEL:
=> CALL long_running();

NOTICE: 1long running. Stage 1/3...
NOTICE: 1long running. Stage 2/3...
NOTICE: 1long running. Stage 3/3...
NOTICE: 1long running. Done

CALL

Tako moaxon yno6eH, KOrjia MOXKHO BhI3BaTh QYHKIIHIO B OT[IEIbBHOM ceaHce. ECiu ke QYyHKIUS BEI3BIBAETCS U3



IIPUJIOXKEHUs, TO yIoOHee IKUCATh U 3aTeM CMOTPEeTh B KypHAJI cepBepa.

ITepenuiem npouenypy debug message st BEIa4u COOOIIEHUS C YPOBHEM, YCTAHOBJIEHHEIM B I10JIb30BATEILCKOM
napameTpe app.raise level:

=> CREATE OR REPLACE PROCEDURE debug_message(msg text)
AS $$
BEGIN
CASE current_setting('app.raise_level', true)
WHEN 'NOTICE®' THEN RAISE NOTICE 'S,
WHEN 'DEBUG' THEN RAISE DEBUG !

o°
o°

, user, clock_timestamp(), msg;
, user, clock_timestamp(), msg;

o°
o°

o°

’

WHEN 'LOG' THEN RAISE LOG '%, %, %', user, clock_timestamp(), msg;
WHEN 'INFO’ THEN RAISE INFO '%, %, %', user, clock_timestamp(), msg;
WHEN 'WARNING' THEN RAISE WARNING '%, %, %', user, clock_timestamp(), msg;
ELSE NULL; -- BCe npouyue 3HA4YeHUA OTKIOYAWT BbIBOL COOOWeHui

END CASE;

END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

[l15 memnel mpuMepa yCTaHOBUM IlapaMeTp Ha YPOBHE CeaHca:

=> SET app.raise_level TO 'NONE’;

SET

Temneps B «0Obr9HOM» KU3HU (app.raise level = NONE) oTago4ysbie cooOiieHus He OyAyT BEIIAaBaThC:
=> CALL long_running();

CALL

3amyckas GYHKIUIO B OTHEJILHOM CeaHCe, MBI MOXKeM IIOJIyYUTh OTIafo4uHble COOOLIeHNsI, BLICTAaBUB app.raise level B
NOTICE:

=> SET app.raise_level TO 'NOTICE';
SET
=> CALL long_running();

NOTICE: student, 2025-02-05 10:35:18.047912+03, long running. Stage 1/3...
NOTICE: student, 2025-02-05 10:35:20.050272+03, long running. Stage 2/3...
NOTICE: student, 2025-02-05 10:35:23.052232+03, long running. Stage 3/3...
NOTICE: student, 2025-02-05 10:35:24.053587+03, long running. Done

CALL

Ecnu 2Ke MBI XOTUM BKJIIOYUTD OTJIAAKY B IIPUJIOKEHUH C 3allMCHIO B XKYyPHAJI CEpBepa, TO epeKIodyaeM app.raise level B
LOG:

=> SET app.raise_level TO 'LOG';

SET

=> CALL long_running();

CALL

CMOTpHUM B XKypHa cepBepa:

student$ tail -n 30 /var/log/postgresql/postgresql-16-main.log | grep ‘'long_running\.'

2025-02-05 10:35:24.128 MSK [46061] student@plpgsql debug LOG: student, 2025-02-05
10:35:24.128433+03, long running. Stage 1/3...

SQL statement "CALL debug message('long running. Stage 1/3..."')"
2025-02-05 10:35:26.131 MSK [46061] student@plpgsql debug LOG: student, 2025-02-05
10:35:26.131101+03, long running. Stage 2/3...

SQL statement "CALL debug message('long running. Stage 2/3...')"
2025-02-05 10:35:29.134 MSK [46061] student@plpgsql debug LOG: student, 2025-02-05
10:35:29.134684+03, long running. Stage 3/3...

SQL statement "CALL debug message('long running. Stage 3/3...')"
2025-02-05 10:35:30.136 MSK [46061] student@plpgsql debug LOG: student, 2025-02-05
10:35:30.136341+03, long running. Done

SQL statement "CALL debug message('long running. Done')"

Yupasnss napamerpamu app.raise level, log min messages u client min messages, MOXKHO TOOUTHCS Pa3IUYHOTO
TIOBENIeHU S [IPY BHIBOAE OTJIANOYHBIX COOOIIEHUH.

BaxHo, 4TO 7151 9TOTO HE HY2>XHO MEHATH KO IIPUJIO2KEHNU .



of] PROFESSIONAL

[Mpouecc - npouecc (IPC) Posigres

NOTIFY - LISTEN

KoMaH bl SQL

TPaH3aKI[MOHHOE BBITIOJTHEHHE, HeYI00HO /1S OT/IaKU
Craryc ceaHca

napametp application_name
BU/IEH B NpeJiCTaB/IeHuH pg_stat_activity ¥ BbIBOZle KOMaH/bI PS
MO>XHO HCII0/Ib30BdTh B XKYDHAJ/IbHBIX COO6LL]€HI/I${X

10

CepBepHble npouecchl B PostgreSQL moryT o6MeHnBaTbCcst MHhopMaunei
Mexay COOON.

Cpeain BCTPOEHHbIX peLLeHnli MOXHO OTMETUTb criefytoLme.

cnonb3oBaHne komaHa NOTIFY a5t oTnpaBKn COOOLLEHNI B OAHOM
npouecce n LISTEN gna nonyyeHua B gpyrom. Ho atn komaHabl
ABMAKOTCA TPaH3aKUMOHHBLIMW, NO3TOMY OHW HEYA0OHbI 419 OTNadKN:

1. CoobLeHns oTNpaBNAKTCA TOMLKO NPy doukcaumm TpaH3akumu,

a He cpasy nocne BbinosiHeHUa NOTIFY. No3ToMy HEBO3MOXHO C/lIeaUTb
3a Xo4oM npotecca.

2. Ecnn TpaH3akums 3aBepLInMTCA HeycnewHo, To coobLeHnsa BoobLe
He ByayT OTnpaB/ieHbI.

icnonb3oBaHne napametpa application_name.

CeaHc ¢ 40/1r0 BbIMOTHALWMMCA NPOLECCOM MOXET Nepnoanyeckm
3anucbiBaTb CTaTyC BbINOSIHEHMSA B application_name. B gpyrom ceaHce
aZiIMMHUCTPaTOP MOXET onpalunBaTtb npeacrasneHne pg_stat activity,
cofepxatiee nogpoobHy NHGOPMaLMO O BCEX BbINMOTHAKLLMXCS
ceaHcax. Takxe 3HauyeHue application_name 06bI4YHO BUOHO B BbIBOAE
KOMaHAbl pS.

3HauveHune application_name TakKXe MOXHO 3anncbiBaTb B XXypPHaUT
cepsepa (HacTpamBasa napameTp log_line_prefix). 3T0 06M1erYnT Nnouck
HY>XHbIX CTPOK B XXypHase.

https://postgrespro.ru/docs/postgresql/16/runtime-config-logging#RUNTIME

-CONFIG-LOGGING-WHAT




Crartyc ceaHca

ITocMoTpUM, KaK UCIIONIb30BaTh OIS OTJIagKU napameTp application name. ITepBhIft ceaHC MeHsIET 3HaYEeHUE 3TOI'0
apameTpa, BTOpOil — IIepuofuYecKy olpallnBaeT IIpefcTaBiieHue pg stat activity.

| => \c plpgsql_debug
| You are now connected to database "plpgsql debug" as user "student".
HoBEbI# BapHaHT IPOIENYPHI:

=> CREATE OR REPLACE PROCEDURE debug_message(msg text)

AS $%
BEGIN
PERFORM set_config('application_name', format('%s', msg), /* is_local */ true);
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

3amyckaeM B IEPBOM CeaHCe:

=> CALL long_running();

Bo BTOpOM C may30# B 2 CEKyHIE OOGHOBIISIEM CTPOKY U3 pg_stat activity:

=> SELECT pid, usename, application_name
FROM pg_stat_activity
WHERE datname = 'plpgsql_debug' AND pid <> pg_backend_pid();

pid | usename | application_name
_______ dommmmmme e e e mm .-
46061 | student | long running. Stage 1/3...
(1 row)
| = \g
pid | usename | application_name
_______ e
46061 | student | long running. Stage 2/3...
(1 row)
| = \g
pid | usename | application name
_______ L T T Yy Sy
46061 | student | long running. Stage 3/3...
(1 row)
| = \g
pid usename | application name

student | psql

CALL



of] PROFESSIONAL

[Mpouecc - Tabnuua Pos{gres

Paciivpenue dblink

BXOAHWT B COCTaB CepBepa

HaK/a/iHble paCXo4bl Ha CO3MaHKe COeJUHEHKA
ABTOHOMHBIE TpaH3aKILIUU

Postgres Pro Enterprise

12

Elle oguH cnocob coxpaHeHust 0T/1af04HbIX COOOLLEHNIA — 3anucb
B Tabnuuy 6a3bl gaHHbIX.

K nnawocam gaHHOro nogxoga OTHOCUTCA TO, YTO NapasinienibHasd padorta
N AOCTYN XypHasy obecneunsaroTca cpegcreamu camoii CYB/.

OfHako HY>XXHO No3aboTUTbLCA O TOM, YTOObI BCTaBKa B Tabnuuy 6binia
HeTpaH3aKLUWOHHOW. [1/151 3TOr0 MOXHO Mcnosib3oBaTtb pacwumnpenme dblink,
nayliee B coctase cepepa PostgreSQL. 310 pacwimpeHne no3BosisgeT
OTKpPbITb HOBOE COeZIMHEHME K TOI XXe caMoil 6a3e faHHbIX, NO3TOMY
BCTaBKa B TabnuLUy BbINOIHAETCSA B ApYro — He3aBUCUMOW — TpaH3aKumu.

K MMHycam AaHHOro noaxofia OTHOCUTCS TO, YTO OTKPbITUE HOBOIO
coefiMHeHMs1 TpebyeT A0NOoNHUTEbHLIX PECYPCOB CcepBepa.

MoapobHee pabota c dblink paccmarpuBaeTtcs B kypce DEV2,
https://postgrespro.ru/docs/postgresql/16/dblink

B Postgres Pro Enterprise 4ocTyneH mexaHM3M aBTOHOMHbIX TPaH3aKLMWI,
He NMEeRLUNIA TakNX CYLLLEeCTBEHHbIX HakNnaAHbIX pacxofoB, KOTopble
xapakTepHbl gna dblink (cm. kypc PGPRO «Bo3moxHocTu Postgres Pro
Enterprise»).




3anuch B Tadiuny: pacuiuperaue dblink

YcTaHOBUM pacuIiupeHue:

=> CREATE EXTENSION dblink;

CREATE EXTENSION

Co3spmaeM TabIUIly [OJIsT 3allUCH COOOIIEHNH.

B Tabmuie none3Ho COXpaHsATh UHGOpPMAIMIO O IoIb30BaTesle ¥ BpeMeHU BcTaBKu. CTonbel id HyKeH Ot
TapaHTHPOBAHHOMN COPTHUPOBKYU pe3yJibTaTa B IOPSAAKe NOOABIEHUS CTPOK.

=> CREATE TABLE log (

id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
username text,
ts timestamptz,

message text
);

CREATE TABLE

Temephb mepemnuineM IpPoLeaypy Tak, 4TOOB OHa moGaBiisiyia 3amucy B Tabmuly log. [Ipouenypa OTKPEIBAE€T HOBBIM CEaHC,
BBITIOJIHSIET BCTABKY B OTMEJIbHON TPAH3aKI[MU U 3aKPLIBA€T CEaHC.

=> CREATE OR REPLACE PROCEDURE debug_message(msg text)

AS $$
DECLARE
cmd text;
BEGIN
cmd := format(
'INSERT INTO log (username, ts, message)
VALUES (%L, %L::timestamptz, %L)',
user, clock_timestamp()::text, debug_message.msg
)i
PERFORM dblink('dbname=' || current_database(), cmd);
END

$$ LANGUAGE plpgsql;

CREATE PROCEDURE

II71s1 IPOBEPKU 3aIlyCTUM NIpOIenypy long running B OTAEIBHOM TPaH3aAKIUY, KOTOPYIO B KOHIIE OTKATHM.
=> BEGIN;

BEGIN

=> CALL long_running();

CALL

=> ROLLBACK;

ROLLBACK

Y6epumcs, 9To B TabnuIle COXpaHUIIUCh BCe BEI30BH debug message. [To 3HaueHUAM tS MOKHO IIPOBEPUTH, CKOJIBKO
BpE€MEHHU IIPOIIJIO MeXKYy BEI3OBaMHU.

=> SELECT username, to_char(ts, 'HH24:MI:SS') as ts, message
FROM log
ORDER BY id;

username ts | message

I
+
student | 10:35:38 | long running. Stage 1/3...
I
I
I

student 10:35:40 | long running. Stage 2/3...
student 10:35:43 | long running. Stage 3/3...
student 10:35:44 | long_running. Done

(4 rows)



of] PROFESSIONAL

[Tpouecc — hann Pos{gres

Paciivpenvie adminpack

BXOAHWT B COCTaB CepBepa
B TOM 4HCJie IT03BOJIAET 3alTMChIBaTh TEKCTOBLIE ('bal‘/)I]'ILI

HenoBepeHHbIe A3bIKU
Hanpumep, PL/Perl

14

3anucbiBaTb COOBLLEHMS MOXHO M B paiin onepawuyoHHOn CUCTEMBI.

[na atoro, Hanpumep, MOXHO MCNOosb30BaTh pacumnpeHme adminpack,
NO3BO/ISAIOLLEE 3aNUCbIBaTb fAaHHble B /110601 dhalin, A0CTYMN K KOTOPOMY
ecTb y nonb3oBartena OC postgres.

[pyron BapMaHT — HanucaTb (PyHKLMI0 Ha HeJOBEPEHHOM A3blke (Takom,
kak PL/Perl — plperlu), koTopasa 6yaeT BbINOMHATL Ty Xe 3aadyy.
Pa3finyHbie A3bIKM CEPBEPHOro NPOrpaMmMMpoBaHnAa paccMaTpuBaloTCS

B Kypce DEV2.

https://postgrespro.ru/docs/postgresqgl/16/adminpack




3anucsk B ¢air: pg_file_write

YcTaHOBUM pacuIiupeHue:
=> CREATE EXTENSION adminpack;
CREATE EXTENSION

B ouepenHolt pa3 nepenuieM nponenypy debug message, Terneps oHa OygeT 3alKUCHIBATh OTJIALOYHYI0 HHGOPMALIUIO B
(aiin. [Tonb3oBaTens postgres, 3anyctuBmui sk3eminsap CYB]I, nonkeH nMeTh BO3MOXKHOCTD 3alliCHU B 9TOT (aiisn,
TI03TOMY PACIOIOKKM €ro B JOMAIIIHEM KaTaJiore 3TOTO MOJIh30BaTels.

=> CREATE OR REPLACE PROCEDURE debug_message(msg text)

AS $%

DECLARE
filename CONSTANT text := '/var/lib/postgresql/log.txt';
message text;

BEGIN
message := format(E'%s, %s, %s\n',

session_user, clock_timestamp()::text, debug_message.msg
)i
PERFORM pg_file write(filename, message, /* append */ true);
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

QyHKUNS 3aIIUCLIBAET OTAEJIFHON CTPOKOM B (aiiyl XKypHaja coobIIeHne, IepegaHHoe IapaMeTpoM, BMeCTe C MHpOpMaluei
0 TOM, KTO ¥ KOTja 3amIucai CTPOKY.

I71s1 IPOBEPKM 3aIlyCTUM long running B OTAENIbHOM TPaH3aKLUHUK, KOTOPYIO B KOHIIE OTKATHUM.
=> BEGIN;

BEGIN

=> CALL long_running();

CALL

=> ROLLBACK;

ROLLBACK

TIpoBepHuM, UTO 3alUCH B KypHaJe OSIBUIKCH. YTOOH 0Ib30BaTENb student MOT [ONTyYUTh HOCTYI K 9TOMY (daiiny, Hy2KHO
KCIIONIb30BaTh KOMaHAy sudo:

student$ sudo cat /var/lib/postgresql/log.txt

student, 2025-02-05 10:35:44.590918+03, long running. Stage 1/3...
student, 2025-02-05 10:35:46.593552+03, long running. Stage 2/3...
student, 2025-02-05 10:35:49.596781+03, long running. Stage 3/3...
student, 2025-02-05 10:35:50.598704+03, long running. Done



of] PROFESSIONAL

TpaccupoBka SQL Pos{gres

Cran/ilapTHast TPaCCUPOBKA B »KypHas COOOIIeHUi

HaKJIaZIHble PACXO/bl Ha 3alKCh B )KyPHAI
GosbImiol pa3mep (aiisia )KypHaa
TpeOyIOTCs MHCTPYMEHTHI [IjIsl aHa/Iu3a
HY’KeH JIOCTYT K )XypHaiy (6e30macHOCTh)

Hacrtpoviku
JIOJITO BBIMOHSIOIMECs: KoMaHAbl  log_min_duration_statement
KakKye KOMaH/bl 3aliChbIBaTh log_statement
KOHTEKCT COOOIIIeHusT log_line_prefix

16

B HEKOTOPbIX C/IyHYasiX MOXET OKa3aTbCs MO/IE3HO TPACCMPOBKA BCETO
npoucxoasilero B koge. LUTaTHbIMU cpeAcTBaMM MOXHO NOTyUnTh
B XXypHaUsie coobLleHunit cepepa SQL-3anpockl ceaHCcoB. Haao yunTbIBaTh:

* BbICOKOHArpy>eHHoe NpuUIoXeHne MOXeT BbINOHATb OFPOMHOE YMC/IO0
3anpocoB. Vx 3anuck B dhaiin xypHasia MOXET OKa3biBaTb BAUSIHUE
Ha NPON3BOAMTENLHOCTL NOACUCTEMbI BBOAA-BLIBOAA.

* B 60MblUMHCTBE C/lyyaeB TPebyTcs cneunasibHble UHCTPYMEHTbI 414
aHa/M3a Takoro oobema gaHHbix. CtaHgapTt ge-dpakto — pgBadger.
https://github.com/darold/pgbadger

* K dpaliny xypHana Ha cepBepe MOXET He BbITb AoCTyna y paspaboTtyu-
KOB NPUIOXeHUA. K TOMY e B XypHasie Npon3BOLACTBEHHON CUCTEMDI
MOTYT OKa3aTbCs KOMaHAbl, cogepxatime KoHPuaeHUnaiabHyo
NHdbopMaLnIo.

[lns HACTPOIiKN TPACCUPOBKM MMEETCS psif NapaMeTpPoB, OCHOBHbIE
N3 KOTOPbIX NpuBeAeHbl Ha cnange. MosHbIA CNUCOK:

https://postgrespro.ru/docs/postgresql/16/runtime-config-logging

Heobs3aTenibHO ycTaHaBNMBaTb KOH(PpUrypaunoHHble napaMmeTpbl /15 BCEro
knacTtepa. VIX geiicTBre MOXHO OrpaHNYnTb OTAENbHbIMU CeaHcaMn npu
nomoum komaHg SET, ALTER DATABASE, ALTER ROLE (kak pacckasbl-
BaNloCb B TeMax «O630p 6a30BOro MHCTPYMEHTapuA. YCTaHOBKa

n ynpasneHue, psql» n «OpraHmsayms gaHHbIX. JlTormyeckas CTpykTypa»).




of] PROFESSIONAL

TpaccupoBka SQL-komaHa ~ Posgares

Paciivpenue auto_explain

3dIIMCh B J)KyPHaJI I1J/IaHOB BBITIO/IHEHKA 3dlIPDOCOB
TPAaCCUPOBKA B/IOKE€HHBIX 3alIpOCOB

Hactporiku
TIJIaHBI IONTUX KOMaH/ auto_explain.log_min_duration
BJIOKEHHBIE 3aITpOChI auto_explain.log_nested_statements

17

Mpwn BKNHOYEHUN TpaccupoBkn SQL-KoMaHabl nonagaroT B XXypHasl B TOM
BUE, B KAKOM OHW OTrnpaB/ieHbl Ha cepBep. Ecnn 6bina Bbi3BaHa
nognporpamma PL/pgSQL, To B XXypHas1 6yaeTt 3anncaH To/IbKO BbI30B 3TOM
nognporpammel (Hanpumep, oneparop SELECT unn CALL), HO He ByaeT
TeX KOMaH/, KOTOpbIe BbINOJTHAKOTCA BHYTPU NOANPOrpamMmsI.

UTo6b! YBUETb B XXYpHase 3anpochl He TO/IbKO BEPXHETO YPOBHS,
HO 1 B/IOXEHHbIe, NoTpebyeTcs WTaTHOe pacluMpeHne auto_explain.

Kak cnefyet U3 Ha3BaHUsA paclUMpeHuns, ero OCHOBHas 3ajavya —
3anncbiBaTb B XXYpHas1 He TO/IbKO TEKCT KOMaHbl, HO 1 NnJiaH ee
BbIMO/IHEHNSA. DTO TOXE MOXET OKa3aTbCs NOsIe3HO, XOTA OTHOCUTCA
He K TpacCUpOBKEe KaK TakoBOW, a K onTuMmu3aumm 3anpocoB (KoTopast
paccmarpusaeTcs B kypce QPT).

https://postgrespro.ru/docs/postgresqgl/16/auto-explain




TpaccupoBka PL/pgSQL po&a?sg

Pacivpenue plpgsql_check

HAKJ/Ia/JHbIe PAaCXo/ibl Ha 3aMUCh COOOIIEHUI
0osTbILION 0OBEM BbIIAUN

OCHOBHBIE HAaCTPOWKHU

BK/IFQUEHHE TPaCCUPOBKHU plpgsql_check.enable_tracer
plpgsql_check.tracer
YPOBEHb COOOIIIeHN plpgsql_check.tracer_errlevel

18

UT06bI paszobparbCs no XypHasy, Kako npoueaypHbIin Kog, BbINOSTHASCS,
npuaetca conoctaBntb SQL-3anpockl ¢ noagnporpammamm Ha PL/pgSQL,
a 9TO MOXET oKa3aTbcA HenpocTo. CTaHAapTHOM BO3MOXHOCTU AJ1A
Tpaccuposkn PL/pgSQL-koga He npefyCMOTPEHO, HO paclumpeHue Masna
Crexyne plpgsql_check (kotopoe ynomuHanock B Teme «PL/pgSQL.
BbINnosIHEHNE 3anpOCOoB») NO3BO/IAET €€ BbIMO/HUTb.

MNoao6Has TpaccMpoBKa Bbi3bIBAET 6O/IbLLUME HAKNAHbIE PACXOAbI
N [0/MKHA NCMNOMNb30BaTbCS TO/ILKO AN151 OT/1AAKN, HO HE B NMPOMbILLIEHHOW
aKcnyataumu.

https://github.com/okbob/plpgsgl_check




TpaccupoBKa ceaHCOB

IIpocTot mpuMep BKITIOUEHUSI TPDACCUPOBKY — yCTaHOBKA ImapameTpa log statement B 3Hauenue all (3anuceBaThL BCe
KoMaHAk!, BKmodass DDL, MoguduKaiuio JaHHbX U 3aIIPOCHI).

=> SET log_statement = 'all’;
SET

BHIIONHUM KaKOH-HUOYOb 3aIpoc:

=> SELECT get_count('pg_views');

NOTICE: cmd: SELECT COUNT(*) FROM pg views
get count

U BBEIKJIIOYUM TPACCUPOBKY:

=> RESET log_statement;

RESET

WHbopManus o BEIIOITHEHHEIX KOMaHaX OKaXkeTCs B XKypHaJlle cepBepa:

student$ tail -n 2 /var/log/postgresql/postgresql-16-main.log

2025-02-05 10:35:50.795 MSK [46061] student@plpgsql debug LOG: statement: SELECT
get count('pg views');

2025-02-05 10:35:50.855 MSK [46061] student@plpgsql debug LOG: statement: RESET
log statement;

OpHaKo B XKypHaJ IIONafaeT TOJIBKO KOMaHa BEPXHEro YPOBHS, HO He 3aIpoc BHyTpu GyHKIuuU get count.

Bocnonws3yemcs pacmmperreM auto explain. 9To pacupeHne He HyKHO yCTaHAB/IMBAThH B 0a3y HaHHBIX, HO TpebyeTcs
3arpy3uTh B IaMsTh. 3arpy3Ky MOXKHO HACTPOUTS IJIsI BCETO 9K3eMIUIsIpa ¢ moMoibio tapaMeTrpa shared preload libraries,
nu6o IpofmeaTh OMHOKPATHO [JIsi TEKYIIEro IpoIiecca:

=> LOAD 'auto_explain';

LOAD

YcTaHOBUM TPacCHPOBKY BCEX KOMaHM HE3aBUCHUMO OT [AJIUTEJIbHOCTHU BIITOTTHEHUS:
=> SET auto_explain.log_min_duration = 0;

SET

BKJTIOYMM TPacCHPOBKY BJIOKEHHEIX 3aIIPOCOB:

=> SET auto_explain.log_nested_statements = on;

SET

Co00II1eHNS BRIBOISTCS C IIOMOIIBIO TOT'O K€ MEXaHM3Ma, YTO UCIHoiIb3yeT KomaHaa RAISE. ITo yMOTYaHUIO UCIIONIb3YETCS
ypoBeHb LOG, 4TO 0GHIYHO COOTBETCTBYET BHIBOAY B XXKypHasl. U3MeHUB mapaMeTp, MOXKHO M0JIy4aTh TPACCUPOBKY
HETIOCPEeACTBEHHO B KOHCOJIU:

=> SET auto_explain.log_level = 'NOTICE';
SET
IToBTOPHM 3ampoc:

=> SELECT get_count('pg_views');



NOTICE: cmd: SELECT COUNT(*) FROM pg views

NOTICE: duration: 0.111 ms plan:

Query Text: SELECT COUNT(*) FROM pg views

Aggregate (cost=19.52..19.53 rows=1 width=8)

-> Seq Scan on pg class ¢ (cost=0.00..19.16 rows=141 width=0)

Filter: (relkind = 'v'::"char")

NOTICE: duration: 0.422 ms plan:

Query Text: SELECT get count('pg views');

Result (cost=0.00..0.26 rows=1 width=8)

get count

Met BHOMM He€ TOJIBKO BEI3OB (l)yHK].II/II/I, HO ¥ BJIOKEHHBIN 3allpoC BMeCTe C IIJIaHaMU BBHIIIOJTHEHU .



ITorm Pogga’?éﬁ

PL/pgSQL Debugger — API oT/iafurika, UCIOMb3yeTCs
B rpadruecKrx cpesiax pa3paboTKu

Cny»xebHble cO0DIIIeHUsI — BBIBOJ, Ha KOHCOJIb, 3aMMCh
B )KypHaJl Co0011leHu# cepBepa, B TabMMIly Wiu B daiin,
repejiaua ApyTrvM Mpoijeccam

B03MOXXHOCTB TPACCHUPOBKH Ce€dHCOB

20



of] PROFESSIONAL

Mpaktuka [ Posigras

1. W3menwute dyHKIMIO get_catalog Tak, YTOObI AUHAMUYECKU
dbopMUpyeMbiii TEKCT 3arpoca 3anuchbiBajICs B )KypHasl
coo0iijeHu cepBepa.

B mipuo)keHnY BbINIOJIHUTE HECKOJIBKO Pa3 MOUCK, 3arioTHAS
pasHble 10Jis1, U yoeauTech, uTo KoMaH el SQL dopmupyroTcst
TIPaBUJILHO.

2. BxkrounTte TpaccUpoBKY KoMaH[ SQL Ha ypoBHe cepsepa.

[TopabortaiiTe B MPU/IOKeHWH U TTPOBePhTe, KaKre KOMaH/IbI
TOMa/IatoT B )KyPHasI CO0011[eHu .

BhIK/THOUMTE TPaCCHPOBKY.

21

2. AnA BKKOYEHNA TPACCMPOBKN YCTaHOBUTE 3HaYeHne napamerpa
log_min_duration_statement B 0 n nepeuntante KOHUrypauumio.
B XypHasn 6yayT 3anncbiBaTbCA BCE KOMaH/bl U BPEMS UX BbIMO/THEHUS.

[Mpolue Bcero ato caenaTtb KomaHaoin ALTER SYSTEM SET. pyrve
crnocob6bl paccMarpmBasiucb B Teme «O630p 6a30BOro MHCTPYMEHTapus.
YctaHoBKa 1 ynpasneHue, psql». He 3abyabte nepeuntarb MU3MEHEHHbI
KOH(pUrypaumnoHHbIn doaiin.

[Tocne npocMoTpa XypHasia cneflyeT BepHyTb 3Ha4YeHne napamMeTpa
log_min_duration_statement B 3Ha4yeHne No ymon4aHuio (—1), 4toosbl
OTK/TIOUYNTb TPACCUPOBKY. YA06HbI cnocob — komaHaa ALTER SYSTEM
RESET.



1. ®yakuusn get_catalog

TeKCT IUHAMUYECKOro 3anpoca GopMUpyeM B OTHENIbHON IEPEMEHHOM, KOTOPYIO IIePE] BHIIOIHEHNEM 3allUIIEM B KypPHAT
cepBepa. [Ins Gonee moMHOM HHGOPMAIIUYU BKIIIOYNM B COOOIIeHIE 3HAUEHNUS [TepeJaHHbIX B QYHKIINIO IIapaMeTpOB.

OTnamouyHBle CTPOKM B XKypHaJle MOXKHO Haiitu o noncrpoke «DEBUG get catalog».
ITocne ornapku komauny RAISE LOG M0XKHO yOanuTh UM 3aKOMMEHTUPOBATh.

=> CREATE OR REPLACE FUNCTION get_catalog(
author_name text,
book_title text,
in_stock boolean
)
RETURNS TABLE(book_id integer, display_name text, onhand_qty integer)
AS $%
DECLARE
title_cond text := '‘;
author_cond text := '‘;

qty_cond text := '';
cmd text := '';
BEGIN
IF book_title != '' THEN
title_cond := format(

" AND cv.title ILIKE %L', '%'||book_title||'s"
);

END IF;
IF author_name != '' THEN
author_cond := format(
' AND cv.authors ILIKE %L', '%'||author_name||"'%"
)i
END IF;
IF in_stock THEN
qty_cond := ' AND cv.onhand_qty > 0';
END IF;
cmd = !

SELECT cv.book_id,
cv.display_name,
cv.onhand_qty
FROM catalog_v cv
WHERE true'
|| title_cond || author_cond || qty_cond || '
ORDER BY display_name';

RAISE LOG 'DEBUG get_catalog (%, %, %): %',
author_name, book_title, in_stock, cmd;
RETURN QUERY EXECUTE cmd;
END
$$ STABLE LANGUAGE plpgsql;

CREATE FUNCTION

2. BKiIo4YeHHe M BBIKJIIOY€eHHEe TpacCupoBKHu SQL-3anpocos

YTOGH BKJIIOYHTH TPACCUPOBKY BCEX 3AIIPOCOB Ha YPOBHE CEPBEPA, MOXKHO BHIIOJHUTD:
=> ALTER SYSTEM SET log_min_duration_statement = 0;

ALTER SYSTEM

=> SELECT pg_reload_conf();

pg_reload conf

YTOOH! BEIKJTIOYHUTE:
=> ALTER SYSTEM RESET log_min_duration_statement;
ALTER SYSTEM

=> SELECT pg_reload_conf();



pg reload conf

ITocnepHue fBe KOMaH/HI IIONANK B 2KyPHaJI COOOIIEeHNH:

student$ tail -n 6 /var/log/postgresql/postgresql-16-main.log

2025-02-05 10:43:27.468 MSK [75623] LOG: received SIGHUP, reloading configuration files
2025-02-05 10:43:27.469 MSK [75623] LOG: parameter "log min duration statement" changed

to "0"

2025-02-05 10:43:27.649 MSK [78530] student@bookstore LOG: duration: 35.097 ms
statement: ALTER SYSTEM RESET log min_duration_statement;

2025-02-05 10:43:27.726 MSK [78530] student@bookstore LOG: duration: 0.214 ms
statement: SELECT pg reload conf();

2025-02-05 10:43:27.726 MSK [75623] LOG: received SIGHUP, reloading configuration files
2025-02-05 10:43:27.727 MSK [75623] LOG: parameter "log min duration statement" removed

from configuration file, reset to default
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1. Bxurouute TpaccupoBky PL/pgSQL-kopa cpencrBamu
pacimpenus plpgsql_check u mposepeTe ee paboty
Ha TIpUMepe HeCKOJIbKUX MO/[IPOTrPaMM, BbI3bIBAOIIHUX
O/jHA [IPYTYIO.

2. Ilpwm BeIBOZE OT/IAZOUHBIX coobienuii n3 PL/pgSQL-koza
Ba)KHO TIOHUMaTh, K KaKOM TO/INPOrpaMMe OHU OTHOCSITCSI.
B nemoHcTpauyu umst GyHKLIWU BBIBOJU/IOCH BDYUHYIO.
Peanu3yiiTe yHKIIMOHA/, aBTOMAaTHYeCKU [100aB/ISIOINIA
K TeKCTy COO0OIIeHrI Ms TeKyIeld GyHKIAN WUH

MpOLIeyPHhl.

22

1. AnA BKAKOYEHUA TPACCUPOBKM 3arpy3nte pacwimpeHue plpgsgl_check

B NamsATb ceaHca komaHaon LOAD, 3atem ycTaHOBUTE B ceaHce 06a
napameTpa plpgsql_check.enable_tracer v plpgsql_check.tracer B 3HaueHue
«on».

2. imst noagnporpamMmMbl MOXHO MOy4YnTb, pa3obpaB CTEK BbI3OBOB.
Bocnonb3yntecb NOAX0A0M M3 NPaKTUYECKOro 3aaaHns 3 K Teme
«O6paboTKa OLLINBOK.



1. TpaccupoBKa ¢ nomouisio plpgsql_check

=> CREATE DATABASE plpgsql_debug;

CREATE DATABASE

=> \c plpgsql_debug

You are now connected to database "plpgsql debug" as user "student".
3arpy3uM pacuirpeHsue (B JaHHOM Cllydae yCTaHaBIUBaTh ero B 6a3y nanHex kKomaHnoi CREATE EXTENSION He Hy2KHO):
=> LOAD 'plpgsql_check';

LOAD

BKJII0YHMM TPaCCHUPOBKY:

=> SET plpgsql_check.enable_tracer = on;

SET

=> SET plpgsql_check.tracer = on;

SET

HeckonpKo QyHKIINH, BEI3HIBAIOIIUX OPYT APyTa:

=> CREATE FUNCTION foo(n integer) RETURNS integer
AS $$
BEGIN
RETURN bar(n-1);
END
$$ LANGUAGE plpgsql;

CREATE FUNCTION

=> CREATE FUNCTION bar(n integer) RETURNS integer
AS $$
BEGIN
RETURN baz(n-1);
END
$$ LANGUAGE plpgsql;

CREATE FUNCTION

=> CREATE FUNCTION baz(n integer) RETURNS integer

AS $%
BEGIN
RETURN n;
END
$$ LANGUAGE plpgsql;

CREATE FUNCTION
ITpumep paboTH TPACCHPOBKU:
=> SELECT foo(3);

NOTICE: #0 ->> start of function foo(integer) (0id=16387, tnl=1)

NOTICE: #0 "n" => '3’
NOTICE: #1 ->> start of function bar(integer) (0id=16388, tnl=1)
NOTICE: #1 context: PL/pgSQL function foo(integer) line 3 at RETURN
NOTICE: #1 "n" = '2'
NOTICE: #2 ->> start of function baz(integer) (0id=16389, tnl=1)
NOTICE: #2 context: PL/pgSQL function bar(integer) line 3 at RETURN
NOTICE: #2 n" o= '1'
NOTICE: #2 <<- end of function baz (elapsed time=0.023 ms)
NOTICE: #1 <<- end of function bar (elapsed time=0.133 ms)
NOTICE: #0 <<- end of function foo (elapsed time=0.385 ms)

foo

1
(1 row)

BBIBOOATCST HE TOJIBKO COOBITHS Hadajla M OKOHYaHUs paboThl GYHKIWI, HO M 3HAYEHHUs ITapaMeTpOB, a TaKXKe 3aTpadeHHoe
Ha BBIIIOJIHEHNE BpeMs (B pacCIIMPEeHUN eCTh U BO3MOZXKHOCTb NPOMUINPOBAaHUS, KOTOPYIO MEL HE pacCMaTpPUBaeM).

Briknmiounm TPAaCCHUPOBKY:



=> SET plpgsql_check.tracer = off;
SET

2. AMs1 yHKIIHH B OTJIQJOYHBIX COOOIEHHUSIX

Hanwnmewm nponenypy, KoTopas BRIBOOUT BEPXYIIKY CTeKa BEI30BOB (3@ HCKJIIOYEHHEM CaMOW IIPOLIeAyPHl TPACCUPOBKH).
Coo01ieHne BEIBOOUTCS C OTCTYIIOM, KOTOPBIN COOTBETCTBYET I'NIyOHHE CTEKa.

=> CREATE PROCEDURE raise_msg(msg text)
AS $$
DECLARE
ctx text;
stack text[];
BEGIN
GET DIAGNOSTICS ctx := PG_CONTEXT;
stack := regexp_split_to_array(ctx, E'\n');
RAISE NOTICE '%: %',
repeat('. ', array_length(stack,1)-2) || stack[3], msg;
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

IMpumep paGoOThI TPACCUPOBKU:

=> CREATE TABLE t(n integer);
CREATE TABLE

=> CREATE FUNCTION on_insert() RETURNS trigger
AS $%
BEGIN
CALL raise_msg('NEW = '||NEW::text);
RETURN NEW;
END
$$ LANGUAGE plpgsql;

CREATE FUNCTION

=> CREATE TRIGGER t_before_row
BEFORE INSERT ON t

FOR EACH ROW

EXECUTE FUNCTION on_insert();

CREATE TRIGGER

=> CREATE PROCEDURE insert_into_t()

AS $$

BEGIN
CALL raise_msg('start');
INSERT INTO t SELECT id FROM generate_series(1,3) id;
CALL raise_msg('end');

END

$$ LANGUAGE plpgsql;

CREATE PROCEDURE

=> CALL insert_into_t();

NOTICE: . PL/pgSQL function insert into t() line 3 at CALL: start
NOTICE: . . . PL/pgSQL function on insert() line 3 at CALL: NEW = (1)
NOTICE: . . . PL/pgSQL function on_insert() line 3 at CALL: NEW = (2)
NOTICE: . . . PL/pgSQL function on_insert() line 3 at CALL: NEW = (3)
NOTICE: . PL/pgSQL function insert into t() line 5 at CALL: end

CALL

=> \c postgres

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

DROP DATABASE



