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OTKa3 OT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKako OTBETCTBEHHOCTM 3a
N06bIE NOBPeXAeHUs 1 YObITKKU, BK/I0Yas NoTepro A4oXo4a, HAHECEHHbIe
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0BHOB/IEHNA, pacLUMPEHNSA N U3MEHEHNS.
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[1pOBEPKM KOPPEKTHOCTU Pos{gres

[TpoBepku BpeMeHU KOMIOWISILIUU U BpeMEeHH BBITIOJTHEHUS

plpgsql.extra_warnings
plpgsql.extra_errors

JIOTIOTHMTe/TbHbIE TTPOBepKY B paciurpeHuu plpgsql_check

IIpoBepku B Kozie
KoMmaHza ASSERT

TectupoBaHue

OTnaaka npeanonaraeT BbiNo/HEHWE NPOrpamMMbl U U3yyeHne
BO3HMKAOLLMX NPO61eM, 06bIYHO C NOMOLLbIO CrieLmann3MpoBaHHOro
OT/1afuMKa UK C NOMOLLbHO BbIBOAA OT/1aZI04HbIX COOBLLIEHWIA.

Ho MOXHO 3apaHee VCK/TUYNTbL onpenesieHHbIe KNacChbl OLNOOK, BK/THOUMB
NPOBEPKY MCXOAHOro KoAa BO BPEMS KOMMUNALMMK U BbINOSTHEHNA. DTO
ynpasnsgeTca napameTpamu plpgsql.extra_warnings v plpgsql.extra_errors,
KakK paccmaTtpmBasiocb B Teme «PL/pgSQL. BbinonHeHne 3anpocoB».

https://postgrespro.ru/docs/postgrespro/12/plpgsgl-development-tips#PLPG

SQL-EXTRA-CHECKS

Tam e paccmaTpuBasiocb NpUMeHeHne paclumpeHus plpgsql_check,
KOTOpoe obecneunsaeT 601ee LWMPOKMIA CNEKTP NPOBEPOK.

ELwle oaHa BO3MOXHOCTb 06e30nacuTb CBOM Ko, — N00aBUThb B HEMO
NPOBEPKN YCNOBUI, KOTOPbIE BCerga A0/MKHbI BbINONMHATLCA (T. H. «Sanity
check»). ¥Yno6HbI cnocob ansa atoro — SQL-komaHaa ASSERT.

https://postgrespro.ru/docs/postgresgl/12/plpgsqgl-errors-and-messages#PL
PGSQL-STATEMENTS-ASSERT

Henb34a He cka3aTb M 0 BXXHOCTU TECTUPOBaHMSA Koga. TeCTUpoBaHue He
TO/IbKO NO3BONISIET N3HAYA/IbHO Y6eanTbCS, YTO Kof, paboTaeT Tak, Kak
3alyMaHo, HO 1 0bnervyaeT ero AasbHenwy Moandukaymo — gaet
YBEPEHHOCTb B TOM, YTO U3MEHEHUS HE MOOMasIU CYLLECTBYHLLINIA
doyHKUMOHas. Mbl He Byaem yrnyonsaTbCsa B 3Ty TEMY; OTMETUM TOJIbKO, YTO
TecTupoBaHue Koga, paboTatoLero ¢ 6a3on gaHHbIX, MOXET OKa3aTbCs
HEeNpPoCTbIM Ae/10M M3-3a HE06X0AUMOCTM NOArOTOBKN TECTOBLIX MPUMEPOB.




IIpoBepKHu KOPPEKTHOCTH

Komanpna ASSERT no3BossieT yKa3aTh YCIIOBUSI, HapyIIeHUsI KOTOPHIX SIBJISETCS HeIpenBUIEHHOM ommnoKoi. MoxkHO
IIPOBECTH ONIPENETIEHHYIO aHAJIOTUIO MEXKIY TAKUMH YCIOBUSIMU U OTPAHUYEHUSIMU IIEJIOCTHOCTH B 6a3e TaHHBIX.

Bot npuMep GyHKIHY, BO3Bpallaolei HoMep oabe3aa o HoMepy KBapTUPHIL:

=> 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

V6enuthcs B IIPABUJIBHOCTHU MO2KHO IIPU IIOMOINU TECTHPOBAHUS, IIPDOBEPUB PE3YyJIbTAT HAa HEKOTOPBIX «UHTEPECHBIX>»
3HAYEeHUAX:

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

entrance | entrance | entrance

Ho npu HEKOPPEKTHBIX BXOOHEIX 3HaYeHUsIX GYHKUKs OyneT BAaBaTh GECCMBICIEHHBIN Pe3yIbTaT, KOTOPHIM, HAIIPUMED,
MoXKeT GHITh ITepegaH majblie B APyTrue MOAIPOrpaMMbl, KOTOPHIE M3-3a 3TOT0 TOXE MOTYT MOBECTH Ce6si HeIIPaBUIIbHO.
TecTupoBaHue TOJIBKO HAaHHON (PYHKIMM 3[eCh HUKAK HEe IIOMOXKEeT.

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

entrance

MoxkH0 06e30macuTh cebsi, H0OaBUB 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 BXOfHble MnapameTpbl
CONTEXT: PL/pgSQL function entrance(integer,integer,integer) line 3 at ASSERT

Teneps HEKOPPEKTHEIN BBI30B Cpa3y Ke IpUBeNeT K omubKe.



PL/pgSQL Debugger Pos{gres

WuTepdetic

paciipenue pldbgapi npenocrasnsier API
T10JIb30BaTe/IbCKUN MHTep(elic B HEKOTOPBIX rpauuecKux cpesiax

Bo3moxxkHocTH

yCTaHOBKa TOUEK MpepbIBaHUs

TOIIIar0OBOe BBITIO/THEHKE

MPOBEpPKAa U yCTAHOBKA 3HAUEHWH MepeMeHHbIX
He TpebyeTcst U3MeHeHHe Kofia

0T/1a/IKa paboTarOIUX MPUIOXKEHHM

PL/pgSQL Debugger — ato otnaguuk ans PL/pgSQL. MNpeactasnser
co6oii pacwmpeHue pldbgapi, koTopoe odmumanbHO NnogaepXnBaeTcs
paspaboTtunkammn PostgreSQL.

PacwupeHnune pldbgapi — ato Habop nHTepdENCHbIX yHKUMIA ANns cepBepa
PostgreSQL, KoTopble NO3BOMIAKT yCTaHaBIMBaTbL TOYKWN NMpepbiBaHUA,
noLlaroBo BbINOJTHATL KOA, NporpamMm, NpoBepsATb U yCTaHaBNnBaTb
3HAYEHN NepeMeHHbIX.

icxoAHbI KOof OT/TaXMBAEMbIX NPOrPaMM U3MEHATL He TPebyeTcs, YTo
[laeT BO3MOXHOCTb BbIMNO/HATL OT/1aAKY paboTaroLmMX NPUIoXeHuit. T. e.
OT/TaXUBaEMbIi NPoLLeCC He 06s13aTe/IbHO 3anycKkaTb OTAE/TbHO, MOXHO
NOAKMIOUNTLCS K Y)Ke paboTarolLeMy ceaHcy U HauyaTb ero OTakKy.

HenocpencTBeHHO NONb30BaTbLCA 3TUMU (PYHKUMAMN HEYA0OHO, OHU

B MEePBYI0 o4epeb npefHasHadeHbl 414 rpauieckux cpep paspadoTku.
HekoTopble 13 Takux cpeq (Bkaodass pgAdmin) MMerT BCTPOEHHbIN
NHTepdeic ona otnagkn. Ho 4Tobbl UM BOCMO/L30BaTbLCA, CHavYa1a Bce
paBHO NPUAETCA YCTAaHOBUTL paclumpeHue pldbgapi B COOTBETCTBYIOLLYHO
6a3y AaHHbIX.

NcxogHbli Koa oT/iagyumka A0CTYMNEH MO CCbISIKE:
https://github.com/EnterpriseDB/pldebugger
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CnyebHble coobLeHns Pos{gres

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

MOHUTODPHUHI" 0JII'O BBIMMO/THAKOIIKMXCA IMTPOLIECCOB
Be/ieHMe )XyPHaJla IMPUJIOKEeHHW

[Toaxonp! K peanmusaliu

BBIBOJ|, Ha KOHCOJIb W/IU B )KypHas cepBepa
3aIuCh B TaO/UITY WK B daiin
riepefiaua MHGOPMAIUK JPYTHUM TpoLieccam

BTopoii cnoco6 oTnaaku npeanonaraet 4o6aB/ieHne B BakHble MecTa koda
CNy)Xe6HbIX CO06LLEHWI, coaepXallmX TEeKYLNIA KOHTEKCT. AHaNM3npys
COOOGLLIEHNS MOXHO MOHATh, YTO UMEHHO MOLLO HE Tak.

[MoMMMO COBCTBEHHO OTNIaAKN, Cy>XebHble CO0OLLLEHNS MOTYT BbINO/THATb
n gpyrne dpyHkumn. CoobuieHmst NoMoryT onpeaenunTb, Ha Kakom atane
BbINO/IHEHNSA HAXOAUTCA AO/T0 BbIMOSHAKLWMIACS npouecc. MNpunoxexHne
MOXET BECTN COBCTBEHHbI XypHan, No aHasnorum ¢ Tem, kak CYB/l Beget
XypHan coobLleHunii cepsepa. Takom XypHas ¢ BaXKHOW nHhopmalmei
(Hanpumep, ¢ AaHHbIMKX O 3arycke OTYETOB: Ha3BaHWe oT4eTa, UMS
nonb3oBarens, gara BbliNOSIHEHUA, 3HAYEHUSA NapamMeTpoB U T. [.) MOXET
CU/TbHO 06N1erynTb PaboTy cneumanmucToB NOALEPXKKN.

MOXXHO BbIAE/IUTb HECKO/TbKO NOAXOA0B K peannsaunmn ciyxeoHbixX
coob6ueHmnit B PL/pgSQL. NomMmnmo BbiBOAA COOBLLEHMIA HA KOHCO/1b

(a TakkKe B XypHas1 COObOLEHNIA cepBepa) yxe 3HakoMmoil komaHaon RAISE,
MOXHO OTNPaBASATb COOOLEHNST APYrOMY MPOLECCy, 3anncbiBaTb
CO00LEeHMS B TabMLy nnun B doaiin.

[Mpn BbIGOPE TOrO UM MHOTO NOAX0oAa HYXXHO obpawaTb BHAMaHNE Ha
MHOIO BOMPOCOB. ABMAKTCA /1N COOOLEHNA TPpaH3aKLMOHHbIMU
(OTNpaBNAKTCA He A0XKMAAACh OKOHYaHWSA TPaH3aKuuy Unuv To/bKO npu ee
3aBepLueHnn)? MoXxHO N1 OTNpaBNATb COOOLLEHNA OAHOBPEMEHHO U3
HEeCKONbKNX ceaHcoB? Kak opraHn3oBaTb A0CTYIN K XXYPHasly COOOLLEHWNI 1
Kak oumwaTtb ero oT ctapbix 3anucein? Kakoe BnsHNE oKasblBatoT
XYpHa/IMpoBaHue Ha Npou3BoANTENIbHOCTL? TpebyeTca i moandukauns
NCXOAHOro Koaa?



KomaHpa RAISE Posggres

/knmeHT

|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>Xe BcTpedanucb ¢ komaHao RAISE. OHa cnyXuT 1 ans Bbi3oBa
NCKJTIUNTENBbHBIX CUTYyaumMid, 4TO NoApPo6HO paccmaTpmBasiocb B Teme «PL/
pPgSQL. O6paboTKa OWmMbOK», N ANA OTAPaBKM CO0OLEeHMIA. Mpuyem
COOOLLEHMA MOXHO HE TO/IbKO OTMPaB/IATb K/INEHTY, HO 1 3anucbiBaTb

B XXYpHau1 cepsepa.

B npocTtom cnyyae ansa otnagkn Hy>XHo gob6asuTb Bbi3oBbl RAISE NOTICE
B KOA (PYHKLMWX, 3anyCTUTb (PYHKLUMIO HA BbINO/IHEHNE (HanpuMep B ceaHce
psql) n npoaHannM3nposBaTtb NoslyyaemMble No XOAY BbIMO/IHEHUA COOOLLEHNS.
CoobueHns RAISE HeTpaH3aKUMOHHbIE: OHM OTMPAaB/IATCA aCMHXPOHHO U
He 3aBUCAT OT CTaTyca 3aBepLleHnsa TpaH3akuuu.

[na ynpaBneHnsa oTnpaBKoi COOOLLEHWI UCMOMb3YTCS YPOBEHb
coobuweHuna (DEBUG, LOG, NOTICE, INFO, WARNING) 1 napameTpbl
cepepa. OT 3HaYeHWI NapamMeTpoB 3aBUCUT, ByAET /N COOBLLEHNE
oTnpasfieHo KNUeHTy (client_min_messages) n/vnu 3anmcaHo B XXypHan
cepsepa (log_min_messages). CoobueHne byaeTt oTnpas/ieHo, ecrin
ypoBeHb KomaHabl RAISE paBeH 3Ha4YeHU0 COOTBETCTBYIOLLEro napamMmerpa
nnu 6onblLue ero (HaxoaUTCA NpaBee Ha PUCYHKe).

3HayeHns napameTpoB Mo YMONYaHNIO HACTPOEHbI Tak, YTO COOBLLEHUSA
¢ ypoBHem NOTICE oTnpaBnsaoTca TO/bLKO KINEHTY, ¢ ypoBHeM LOG —
TONbLKO B XypHaUl, a ¢ ypoBHeM WARNING — 1 KNMEHTY, 1 B XypHaU.

CoobuieHus ¢ yposHeM INFO Bcerga oTnpaBnstoTCA K/TUEHTY, UX HEb3S
nepexBaTtuTb NapameTpoMm client_min_messages.

https://postgrespro.ru/docs/postgresgl/12/plpgsqgl-errors-and-messages




Komanma RAISE

Cospgagum Cl)yHKI.II/HO JJIsI TIOACY€eTa KOJTu4eCTBa CTPOK B Tabune, UM KOTOpOfI nepefaeTcda nmapaMeTpoM.

=> 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

[I71s [UHAMHYeCKOT'0 BEIIIOJTHEHUS TeKCT KOMaH/HI JIydllle IPeJBapUTENIbHO 3alliChIBaTh B IEPEeMEeHHY0. B ciydae om0k MOKHO MOJTyYUTh
cofepxKuMoe ITepeMeHHOH.

=> SELECT get_count('pg_class');

NOTICE: cmd: SELECT COUNT(*) FROM pg_class
get_count

RAISE MOKHO UCIIONIb30BaTh AJ1 OTCJIEKMBAHUS X0la BHITOJIHEHHUS OOJITOTO 3aIlpoca.

TIpenmnosnoxuM, 4YTo BHYTPU Kofa YeTKO BHIIEJISIOTCS TPU 9Talla BHIIONHeHHA. Y 1o xomy paboTsl IOAIPOrpaMMEL MEL XOTHM IIOHUMATh, I'ie
celfyac HaxXOOUMCSI.

=> CREATE PROCEDURE long_running()

AS $$

BEGIN
RAISE NOTICE 'long_running. Stage 1/3...°';
PERFORM pg_sleep(2);

RAISE NOTICE 'long_running. Stage 2/3...°';
PERFORM pg_sleep(3);

RAISE NOTICE 'long_running. Stage 3/3...°';
PERFORM pg_sleep(1);

RAISE NOTICE 'long_running. Done.';
END;
$$ LANGUAGE plpgsql;

CREATE PROCEDURE
Komanna RAISE BrimaeT coobuieHus cpa3y, a He B KOHIIe PaboTsl OYHKITHH:
=> CALL long_running();

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

CALL

Taxko# mopxon yno6eH, Korga MOXKHO BBI3BaTh (PYHKIIHIO B OTOEJIBHOM ceaHce. Eciu ke GyHKUIUS BHI3BIBAETCS U3 IIPUIIOKEHUsI, TO yOoOHee
nucaTh ¥ CMOTPETh B KypHaJl cepBepa.

HamuieMm npouenypy raise_msg fjist BEIIa4X COOOILIEHHUS C YPOBHEM, YCTAHOBJIEHHBIM B II0JIb30BAaTE/ICKOM ITapaMeTpe app.raise level:

=> CREATE OR REPLACE PROCEDURE raise_msg(msg text)
AS $$
BEGIN
CASE current_setting('app.raise_level', true)
WHEN 'NOTICE' THEN RAISE NOTICE
WHEN 'DEBUG' THEN RAISE DEBUG !
WHEN 'LOG' THEN RAISE LOG !
WHEN 'INFO' THEN RAISE INFO ' , user, clock_timestamp(), msg;
WHEN 'WARNING' THEN RAISE WARNING '%, %, , user, clock_timestamp(), msg;
ELSE NULL; -- BCe npouyue 3Ha4YeHUs OTK/WYaKWT BbiBOJ CooOweHui
END CASE;
END;
$$ LANGUAGE plpgsql;

o
o°

o°

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

o® o° of°
o° o° of°
o°® o

o°

’
'

o°
)0
o°

CREATE PROCEDURE
It mesiedt mpuMepa yCTaHOBUM IIapaMeTp Ha yPOBHE CeaHca ¥ IepefesaeM Ipouenypy long running tak, YToGH OHA KCIIONIB30Baja raise msg:

=> SET app.raise_level TO 'NONE';



SET

=> CREATE OR REPLACE PROCEDURE long_running()

AS $%

BEGIN
CALL raise_msg('long_running. Stage 1/3...');
PERFORM pg_sleep(2);

CALL raise_msg('long_running. Stage 2/3...');
PERFORM pg_sleep(3);

CALL raise_msg('long_running. Stage 3/3...');
PERFORM pg_sleep(1);

CALL raise_msg('long_running. Done.');
END;
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

Temepb B «0ObIYHOM» XKU3HH (app.raise level = NONE) oTnamo4Hrie coo01eHUst He OYAYT BEIAABATHC:

=> CALL long_running();

CALL

3anyckas GyHKLINIO B OTAEIBHOM CeaHCe, Mbl MOXKeM IIOJIy4YUTh OTJIafOuHble coobIeHust, BEICTaBUB app.raise level 8 NOTICE:
=> SET app.raise_level TO 'NOTICE';

SET

=> CALL long_running();

NOTICE: student, 2022-12-16 21:13:10.654673+03, long running. Stage 1/3...
NOTICE: student, 2022-12-16 21:13:12.656847+03, long running. Stage 2/3...
NOTICE: student, 2022-12-16 21:13:15.660857+03, long running. Stage 3/3...
NOTICE: student, 2022-12-16 21:13:16.662493+03, long running. Done.

CALL

Ecnu ke MBI XOTUM BKJIIOYHTH OTJIAAKY B IPUJIOZKEHUU C 3aIIMCHIO B XKypHAJI cepBepa, To IepekiodyaeM app.raise level B LOG:
=> SET app.raise_level TO 'LOG';

SET

=> CALL long_running();

CALL

CMOTpPHM B KypHaJI cepBepa:

student$ tail -n 20 /var/log/postgresql/postgresql-12-main.log | grep long_running

2022-12-16 21:13:16.722 MSK [28489] student@plpgsql debug LOG: student, 2022-12-16 21:13:16.722302+03, long running.
SQL statement "CALL raise msg('long running. Stage 1/3...')"
PL/pgSQL function long running() line 3 at CALL

2022-12-16 21:13:16.722 MSK [28489] student@plpgsql debug STATEMENT: CALL long_running();

2022-12-16 21:13:18.723 MSK [28489] student@plpgsql debug LOG: student, 2022-12-16 21:13:18.723324+03, long running.
SQL statement "CALL raise msg('long_running. Stage 2/3...')"
PL/pgSQL function long running() line 6 at CALL

2022-12-16 21:13:18.723 MSK [28489] student@plpgsql debug STATEMENT: CALL long_ running();

2022-12-16 21:13:21.724 MSK [28489] student@plpgsql debug LOG: student, 2022-12-16 21:13:21.724395+03, long running.
SQL statement "CALL raise msg('long_running. Stage 3/3...')"
PL/pgSQL function long running() line 9 at CALL

2022-12-16 21:13:21.724 MSK [28489] student@plpgsql debug STATEMENT: CALL long_running();

2022-12-16 21:13:22.725 MSK [28489] student@plpgsql debug LOG: student, 2022-12-16 21:13:22.725889+03, long running.
SQL statement "CALL raise msg('long_running. Done.')"
PL/pgSQL function long running() line 12 at CALL

2022-12-16 21:13:22.725 MSK [28489] student@plpgsql debug STATEMENT: CALL long running();

Vupasnss napamerpamu app.raise level, log min messages u client min messages, MOXKHO JOOUTHCS PA3TIMYHOTO ITOBEIEHUS OTIafOYHEIX
COOOILEeHUH.

BaxHo, 4TO {1 9TOr0 He HYXKHO MEHSATH KOJ IIPUJIOKEHUA.

Stage 1/3...

Stage 2/3...

Stage 3/3...

Done.
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[Mpouecc - npouecc (IPC) Posigres

NOTIFY - LISTEN

KoMaHzbl SQL

TPaH3aKI[MOHHOE BBITIOJTHEHHE, HeYT00HO /1S OT/IaJiKU
Craryc ceaHca

napametp application_name
BU/IEH B [IpeJiCTaB/eHuM pg_stat_activity ¥ BbIBOZle KOMaH/bI PS
MO>XHO HCII0J/Ib30BdTh B XKYDHAJ/IbHBIX COO6LL]EHI/I${X

CepBepHble npouecchl B PostgreSQL moryT o6MeHnBaTbCs MHopMaunei
Mexay CO6O.

Cpeaiv BCTPOEHHbIX peLLeHnii MOXHO OTMETUTb CreaytoLLme.

cnonb3osaHne komaHa NOTIFY anst oTnpaBKku COOOLLIEHNIA B OAHOM
npouecce n LISTEN gna nonyyeHua B gpyrom. Ho atn komaHAbl
ABNAKTCA TPaH3aKUNOHHBLIMW, MO3TOMY OHU HeyA00HbI A/15 OT/IafKN:

1. CoobLeHns OTNPaB/IAKTCA TOMIbKO MpY hrkcaumm TpaH3akLumm, a He
cpasy nocne BbinonHeHnsa NOTIFY. No3ToMy HEBO3MOXHO CNneanTb 3a
X0[,0M npoLiecca.

2. Ecnu TpaH3akuua 3aBepLunTca HeycnewHo, To CoobLeHns BOOOLLE He
OyayT OoTnpaB/eHbI.

icnonb3oBaHne napametpa application_name.

CeaHc ¢ A0/1r0 BbIMOTHALWMMCA NPOLECCOM MOXET Nepnoanyeckm
3anucbiBaTb CTaTyC BbINOMHEHWS B application_name. B gpyrom ceaHce
aZiIMMHUCTPaTOP MOXET onpalunsaTtb npeacTasneHne pg_stat activity,
cofepxaliem nogpobHy NHhopMaLnio 0 BCEX BbIMOTHAIOLMNXCA
ceaHcax. Takxe 3HauyeHue application_name 06bIYHO BUAHO B BbIBOAE
KOmMaHzbl ps.

3HauveHue application_name TaKXXe MOXHO 3anncbiBaTb B XXYpPHaUT
cepsepa (HacTpamBasa napameTp log_line_prefix). 3T0 06n1erYmT Nouck
HY>XHbIX CTPOK B XXYypHaJsie.

https://postgrespro.ru/docs/postgrespro/12/runtime-config-logaing#RUNTIM

E-CONFIG-LOGGING-WHAT




Crartyc ceaHca

TTocMOTpHUM, KaK HUCIIOIH30BATh AT OT/IAfKK apaMeTp application name. ITepBhIil ceaHC MeHsIeT 3HAYEHUE 9TOTO
mapaMeTpa, BTOPOi — [epHogUuYeCcKy OIIpalliuBaeT IpeNcTaBleHue pg stat activity.

HoBEIi BapuaHT IPOLENYPHL:

=> CREATE OR REPLACE PROCEDURE long_running()

AS $$

BEGIN
SET LOCAL application_name TO "long_running. Stage 1/3...";
PERFORM pg_sleep(2);

SET LOCAL application_name TO "long_running. Stage 2/3...";
PERFORM pg_sleep(3);

SET LOCAL application_name TO "long_running. Stage 3/3...";
PERFORM pg_sleep(1l);

SET LOCAL application_name TO "long_running. Done.";
END;
$$ LANGUAGE plpgsql;

CREATE PROCEDURE
3amyckaeM B IEPBOM CeaHCe:
=> CALL long_running();

Bo BTOpOM C 1Iay30# B IBe CEKYHALI OOHOBIISIEM 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
_______ e
28489 | student | long_running. Stage 1/3...
(1 row)
| = \g
pid | usename | application name
_______ mm e e e e e e e e e e e e ma-
28489 | student | long_running. Stage 2/3...
(1 row)
| = \g
pid | usename | application name
....... e
28489 | student | long running. Stage 3/3...
(1 row)
| => \g
pid | usename | application_name
_______ g
28489 | student | psql
(1 row)

CALL



o)) PROFESSIONAL

[Mpouecc - Tabnuua Pos{gres

Paciivpenue dblink

BXOJHWT B COCTaB CepBepa
HaK/a/iHble paCXOo4bl Ha CO34aHKe COeJUHEHUA

ABTOHOMHBIE TPaH3aKIINUH

KoMMepueckuit quctpudyTe (Postgres Pro Enterprise)

11

Ewe ognH cnocob coxpaHeHust 0T/1af04uHbIX COOOLLEHNIA — 3anncb
B Tabnumuy 6a3bl gaHHbIX.

K nnwocam gaHHOro nogxoga OTHOCUTCA TO, YTO NapasiniesnibHasa padorta
N AOCTYN XypHasy obecneumnBaroTca cpegcreamu camoii CYB/,.

OfHako Hy)XHO no3aboTuUTbCA O TOM, YTOObI BCTaBKa B Tabnuuy 6binia
HeTpaH3aKUWOHHON. [1/151 3TOr0 MOXHO Mcnosib3oBaTtb pacwmnpenme dblink,
nayliee B coctase cepepa PostgreSQL. 310 pacwimpeHne no3BosiseT
OTKPbITb HOBOE COeAIMHEHNE K TOW e caMoil 6a3e faHHbIX, NO3TOMY
BCTaBKa B Tabnuuy BbINOHAETCA B APYro — He3aBUCUMOW — TpaH3aKLu K.

K MMHycam AaHHOro noAxo/ia OTHOCUTCS TO, YTO OTKPbITME HOBOTO
coefiHeHWs1 TpebyeT A0No/HUTENbHLIX PECYPCOB cepBepa.

MoppobHee paboTta ¢ dblink paccmarpuBaetca B kypce DEV2.
https://postgrespro.ru/docs/postgrespro/12/dblink

B KoMmMmepueckux guctpmnbytmeax, Hanpumep Postgres Pro Enterprise,
[OCTYMeH MexaHn3M aBTOHOMHbIX TPaH3aKUWii, He UMEeOLNIA Taknx
CyLLeCTBEHHbIX Hak/MaAHbIX pacxoaoB, KOTopble XxapakTepHbl ansa dblink.



3anuch B Tadiuny: pacuiupernue dblink

YcTaHOBUM pacIIupeHue:

=> CREATE EXTENSION dblink;

CREATE EXTENSION

Co3pmaeM TabNUIy OJIst 3alKCHU COOOILIEHHH.

B Tabmuile noie3HO0 COXpaHaTh HHGOPMALKIO O II0JIb30BaTelle U BpeMeHu BcTaBku. Cronben id HyXKeH [
rapaHTHPOBAHHOHN COPTUPOBKH Pe3yibTaTa B MOPSOKe NOOABIEHUS CTPOK.

=> CREATE TABLE log (

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

message text
);

CREATE TABLE

Temepb co3mafuM MpouUenypy ojist qoGaBiieHus 3anucei B Tabnuny log. IIponenypa OTKphIBaeT HOBLIM CEAHC, BHIIIOIHSIET
BCTaBKY B OTHOE/IbHOM TPAH3aKLUK U 3aKPHIBAET CEaHC.

=> CREATE PROCEDURE write_log(message text)

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

$$ LANGUAGE plpgsql;
CREATE PROCEDURE
Co3paeM HOBHIM BapuaHT long running:

=> CREATE OR REPLACE PROCEDURE long_running()

AS $$

BEGIN
CALL write_log('long_running. Stage 1/3...');
PERFORM pg_sleep(2);

CALL write_log('long_running. Stage 2/3...');
PERFORM pg_sleep(3);

CALL write_log('long_running. Stage 3/3...');
PERFORM pg_sleep(1l);

CALL write_log('long_running. Done.');
END;
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

[71s1 IPOBEPKU 3allyCTUM NIPOLenypy long running B OTAEIBHOM TPaH3aKIMHU, KOTOPYIO B KOHIIE OTKATHM.
=> BEGIN;

BEGIN

=> CALL long_running();

CALL

=> ROLLBACK;

ROLLBACK

Y6enumcst, 4To B TAGJIHIIE COXPAHUIIUCH BCe BEI30BH write log. ITo 3HaUeHUAM ts MOXKHO MPOBEPUTH, CKOJILKO BPEMEHHU
TIPOIIJIO MEXKY BEI30BAMHU.



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

ORDER BY id;

username | ts | message

__________ T
student | 21:13:30 | long running. Stage 1/3...
student | 21:13:32 | long _running. Stage 2/3...
student | 21:13:35 | long running. Stage 3/3...
student | 21:13:36 | long running. Done.

(4 rows)



o)) PROFESSIONAL

[Mpouecc — pann Pos{gres

Paciivpenve adminpack

BXOJHWT B COCTaB CepBepa
B TOM 4HCJie IT03BOJIEeT 3alTMChIBaTh TEKCTOBLIE Cl)aﬁ]'[bl

HenoBepeHHbIe A3bIKU
Harpumep, PL/Perl
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BecTu 3anncb cOOBLEHWIA MOXHO 1 B (haiin onepaunoHHON CUCTEMBI.

[na atoro, Hanpumep, MOXHO MCMosIb30BaTh pacwmnpeHme adminpack,
KOTOpOe MO3BO/IAET 3anucbiBaTb fAaHHble B 110601 dpaiin, AoCcTyn
K KOTOPOMY ecTb Yy nonb3oarenia OC postgres.

[pyroin BapyaHT — Hanucarb (PyHKUUIO HA HeJOBEPEHHOM A3blke (TakoM,
kak PL/Perl — plperlu), koTopasa 6yaeT BbINOMHATL TY Xe 3aadyy.
Pas3nyHbie A3bIKM CEPBEPHOrO NPOrpaMmMMpoBaHns paccMaTpuBaroTCS

B Kypce DEV2.

https://postgrespro.ru/docs/postgrespro/12/adminpack




3anucsk B ¢air: pg_file_write

YcTaHOBUM pacuIiupeHue:
=> CREATE EXTENSION adminpack;
CREATE EXTENSION

Teneps co3manum npouenypy write file, koTopas 6ymeT 3anuchBaTh OTIafOYHYI0 HHGOpManuio B datin. ITonb3oBaTesb
postgres, 3anmyctuBmmi sk3emMsap CYB], qonkeH UMEeTb BO3MOXKHOCTD 3aIIUCH B 3TOT (aiijl, I03TOMY PaCIIOJIOKUM €T0 B
IOMaIlIHEM KaTaJioTe 3TOTO MOIb30BaTeJIs.

=> CREATE PROCEDURE write_file(message 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, write_file.message
)i
PERFORM pg_file write(filename, message, /* append */ true);
END;
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

QyHKUINS 3aIIUCLHIBAET COOOIIEeHNe, IepefaHHOe TapaMeTPOM, OTHAEIbHOM CTPOKOM B (aiin xKypHasia, mo6aBiss
nHpoOpManuem o6 aBTope U JaTe.

Co3paeM HOBHIM BapuaHT long running.

=> CREATE OR REPLACE PROCEDURE long_running()

AS $$

BEGIN
CALL write_file('long_running. Stage 1/3...');
PERFORM pg_sleep(2);

CALL write_file('long_running. Stage 2/3...');
PERFORM pg_sleep(3);

CALL write file('long_running. Stage 3/3...');
PERFORM pg_sleep(1l);

CALL write_file('long_running. Done.');
END;
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

HJ’[S{ IIPOBEPKHU 3allyCTUM long_running B OT}IeJ’IbHOfI TPpaH3aKIU1, KOTOPYIO B KOHIIE OTKATHUM.

=> BEGIN;

BEGIN

=> CALL long_running();

CALL

=> ROLLBACK;

ROLLBACK

IIpoBepuM, 4YTO 3allUCH B XKypHaje NOSBUINCH (0T IMEHH II0JIb30BaTeIs postgres onepanyuoHHON CUCTEMEI):
postgres$ cat /var/lib/postgresql/log.txt

student, 2022-12-16 21:13:36.659143+03, long running. Stage 1/3...
student, 2022-12-16 21:13:38.662168+03, long running. Stage 2/3...
student, 2022-12-16 21:13:41.66476+03, long running. Stage 3/3...
student, 2022-12-16 21:13:42.667316+03, long running. Done.

YToGH II0Ih30BaTeNsb student MOT MOIy4YnUTh HOCTYI K 3TOMY (aiiny, Hy?KHO HCII0Ib30BaTh KOMaHAy sudo.



o)) PROFESSIONAL

TpaccupoBka SQL Pos{gres

CraH/ilapTHast TPaCCUPOBKA B »KypHas COOOIIeHUi

HaKJIaZIHbIe PACXO/ibl Ha 3alKCh B )KyPHAaI
GosbImIol pa3mep (aiisa )KypHaa
TpeOyIOTCs MHCTPYMEHTHI [IjIsl aHa/Inu3a
HY’KeH JIOCTYT K )XypHay (6e30macHOCTB)

Hacrtporiku
JIOJITO BBITOMHSIOIMECs: KoMaHAbsl  log_min_duration_statement
KaKHWe KOMaH/[bl 3alliChbIBaTh log_statement
KOHTEKCT COOOIIeHUS log_line_prefix

15

B HEKOTOPbIX C/yYasix MOXET 0Ka3aTbCsl NOSIE3HON TpaccMpoBKa BCEro
npoucxoasilero B koae. LUTaTHbIMK cpecTBaMy MOXHO BbIBECTU
B XXypHaUs1 co06LLeHnli cepBepa SQL-3anpochkl ceaHcoB. Haao yunTbiBaTh:

* BbICOKOHArpy>eHHoe NpUIoKeHne MOXET BbINO/HSATL OFPOMHOE YNC/0
3anpocoB. VIx 3an1cb B haiin xypHasa MOXET 0Ka3blBaTb BNSHNE HA
NPOM3BOAMTENBHOCTL NOACUCTEMbI BBOAA/BbIBOAA.

* B 60MbLUMHCTBE CNyYyaeB TPebyroTcs cneyyasibHble MHCTPYMEHTbI A1
aHa/M3a Takoro oobema gaHHbix. CtaHgapTt ge-gpakto — pgBadger.
https://qgithub.com/darold/pgbadger

* K dpariny xypHasa Ha cepBepe MOXET He BbITb AoCTyna y paspaboryu-
KOB NpUIoXeHuin. K Tomy e B XXypHasie NPOMbILL/IEHHOW CUCTEME MOryT
oKasaTbCs KOMaHAbl, cogepxatume KoHuAeHUnanbHy nHopmaLmio.

[lNsi HACTPOIiKN TPACCUPOBKN UMEETCS Psif, NapaMeTpPoB, OCHOBHbIE U3
KOTOpPbIX NPVBEAEHbI Ha cnailife. MonHbIl CNnCok:

https://postgrespro.ru/docs/postgresql/12/runtime-config-logging

He o6s3aresibHO yCTaHaB/MBaTb KOHPUIypaLnoHHbIE NapameTpbl 4/
BCero knacrtepa. VIx gencrene MOXHO OrpaHMyYnTb OTAE/NbHbIMY CeaHcamm
npun nomowm komaHg SET, ALTER DATABASE, ALTER ROLE (kak
pacckasbl-Bas10Cb B TeMax «O630p 6a30BOro MHCTPYyMEHTapus. YcTaHOBKa
N yrnpasrieHne, psql» n «OpraHnsaums gaHHbIX. Jlornyeckas CTpykTypa»).




o)) PROFESSIONAL

TpaccupoBka SQL Pos{gres

Paciiivpenue auto_explain

3dIIMCh B )KyPHaJI I1/IAHOB BBITIO/IHEHKA 3dIIPOCOB
TPaCCUPOBKaA B/IOKE€HHBIX 3allpOCOB

Hactporiku
TJIaHBI IOTUX KOMaH/ auto_explain.log_min_duration
B/IO)KEHHBIE 3aITPOChI auto_explain.log_nested_statements

16

Mpwn BKNKOYEHUN TpaccupoBKN SQL-KoMaHabl nonagatoT B XXypHasl B TOM
BUAE, B K&KOM OHW OTrpaB/ieHbl Ha cepBep. Ecnn 6bina Bbi3BaHa
nognporpamma PL/pgSQL, To B XXypHasie 6yaeTt 3anncaH To/1bKO BbI30B
aTou nognporpamMmmel (Hanpumep, onepatop SELECT wnn CALL), HO He
OyaeT TeX KOMaH/, KOTOpble BbIMOTHATCA BHYTPY NOANPOrpaMmebl.

UT06bI BLIBECTU B XYpPHas CO0OLLEHMI 3anpOChbl HE TONTbKO BEPXHEro
YPOBHS, HO 1 B/IOXKEHHblE, NOTPebyeTcs WTaTHoe paclunpeHme
auto_explain.

Kak cnegyet u3 Ha3BaHWsS pacluMpeHnsi, ero OCHOBHasA 3ajavya —
3anucbiBaTb B XXYpHas1 He TO/IbKO TEKCT KOMaH/bl, HO U M1aH ee
BbINO/IHEHUA. DTO TOXE MOXET OKa3aTbCs MN0J1Ie3HO, XOTS OTHOCUTCS He
K TpacCupoBKe Kak TakoBOW, a K onTuMmnsaumm 3anpocos (Kotopas
paccmatpuBaeTcsa B kypce QPT).

https://postgrespro.ru/docs/postgresqgl/12/auto-explain




TpaccupoBka PL/pgSQL Pogga’?“e“g

Pacivpenue plpgsql_check

HaKJ/Ia/{HbIe PAacXo/ibl Ha 3aMUCh COOOIIEHUI
6osbI1I0l 00bEM BbIZ[auN

OCHOBHbBIE HACTPOWKH

BK/IFQUEHHE TPAaCCUPOBKHU plpgsql_check.enable_tracer
plpgsql_check.tracer
YPOBEeHb COOOIIIeHNH plpgsql_check.tracer_errlevel

17

UT06bI paszobparbcs no XypHasy, Kakoin npoueaypHbIin Kog, BbINOSTHASCS,
npuaetca conoctaBnTb SQL-3anpock! ¢ nognporpammamu Ha PL/pgSQL,
a 9TO MOXET oKa3aTbCA He npocTo. CTaHAapTHOM BO3MOXHOCTU A1
TpaccupoBku PL/pgSQL-koga He npeAyCcMOTpPeHO, HO paclunpeHue Nasna
Crexyne plpgsqgl_check (koTtopoe ynomuHanock B Teme «PL/pgSQL.
BbINO/IHEHWE 3aMpPOCOB») NO3BOJIAET €€ BbIMO/THUTD.

Mopo6Has TpaccMpoBKa Bbi3bIBAET OO/bLUNE HAaKNAAHblE PpacxXobl U
[I0/XHA NCMNONb30BaTbCs TO/ILKO 7151 OT/IAAKN, HO HE B NMPOMbILLIEHHOW
aKcnyataumu.

https://github.com/okbob/plpgsgl_check




TpaccupoBKa ceaHCOB

IIpocTot mpuMep BKITIOUEHUS TPACCUPOBKY — yCTaHOBKA ItapaMmeTpa log statement B 3Hauenue all (3anuceBaThL BCe
KoMaHAH!, 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

Y BEIKTIIOYUM TPACCHUPOBKY:

=> RESET log_statement;

RESET

VHubopMalus o BHIIOTHEHHEIX KOMaHIax 0KaXKeTCs B XXypHale cepsepa:
student$ tail -n 2 /var/log/postgresql/postgresql-12-main.log

2022-12-16 21:13:42.819 MSK [28489] student@plpgsql debug LOG: statement: SELECT get count('pg views');
2022-12-16 21:13:42.875 MSK [28489] student@plpgsql debug LOG: statement: RESET log statement;

OpHako B XXypHaJ IIoIafiaeT TOJIBKO KOMaHa BEPXHEro YPOBHS, HO He 3aIIpoc BHYTpH (yHKINM get count.

Bocmone3dyeMmcst pacimupenueM auto explain. 9To pacmupeHre He HyKHO YCTaHaBNIUBATh B 6a3y HaHHBIX, HO TpebyeTcs
3arpys3uTh B [IaMsaTh. DTO MOXKHO CHeEJaTh AJIs BCETO 3K3eMIUIsIpa Cc nmomombio napamerpa shared preload libraries, mu6o
TOJIBKO TEKYIIIEr0 IPOIecca:

=> LOAD 'auto_explain';

LOAD

YcTaHOBUM TPAacCHUPOBKY BCEX KOMAH[ HE3ABUCHUMO OT AJIUTEJIbHOCTHU BHIIIOTTHEHUS:
=> SET auto_explain.log_min_duration = 0;

SET

BKJTI0OYMM TPaCCHPOBKY BJIOKEHHEIX 3aIIPOCOB:

=> SET auto_explain.log_nested_statements = on;

SET

Coo011eHnsT BHIBOASTCS C IIOMOIIIBIO TOT'O K€ MeXaHM3Ma, 4TO ucnonb3yeT Komanaa RAISE. ITo yMoT4aHUIO HCIIONIb3YyETCS
ypoBeHb LOG, 94TO 00BIYHO COOTBETCTBYET BHIBOLY B KypHAaJ. Mi3aMeHUB napamMeTp, MOXKHO IIOJIy4YaTh TPACCUPOBKY
HeINOCPeACTBEHHO B KOHCOJIN:

=> SET auto_explain.log_level = 'NOTICE';
SET

TToBTOPKM 3aIIpoc:

=> SELECT get_count('pg_views');

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

NOTICE: duration: 0.089 ms plan:

Query Text: SELECT COUNT(*) FROM pg views

Aggregate (cost=18.25..18.26 rows=1 width=8)

-> Seq Scan on pg class ¢ (cost=0.00..17.94 rows=124 width=0)

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

NOTICE: duration: 0.407 ms plan:

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

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

get count



Bupum He TOJIBKO BHI30B (byHKLII/II/I, HO U BJIOKEHHBIN 3alpoc, BMeCTe C IIJIaHaMHU BBIIIOJIHEHUA.



ITormn Pogga’??&

PL/pgSQL Debugger — API oTnaauvika, UCIOMb3yeTCs
B rpadruecKrx cpejiax pa3paboTKu

Cny>xebHble co0bOIIIeHUsT — BBIBOJ|, Ha KOHCOJTh, 3alTCh
B JKypHaJI COO0IIeHUi cepBepa, B TaOIUITy WK B (i,
repejiaya JpyruM Mpoljeccam

B03M0OXXHOCTB TPACCHUPOBKH CedHCOB
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o)) PROFESSIONAL

Mpaktuka [ Posigras

1. W3wmenwure dyHKIMIO get_catalog Tak, 4TOObI JUHAMUYECKU
dbopMUpyeMbiii TEKCT 3arpoca 3auchbiBajICs B )KypHasl
coobiijeHuit cepBepa.

B nipuioykeHuY BbINIOJIHUTE HECKOJIBKO Pa3 MOUCK, 3arioTHsAS
pasHble 110151, U yoeauTech, uTo KoMaH el SQL GopmupyroTcs
TIPaBUJILHO.

2. Bxkirounte TpaccUpoBKY KoMaH[ SQL Ha ypoBHe cepsepa.

[TopaborTaiiTe B MPU/IOKEeHUH U TPOBEPhTe, KakKhe KOMaH/IbI
TOMa/IatoT B )KypHasI CO0011[eHu.

BhIK/THOUMTE TPaCCHUPOBKY.

20

2. AnA BKNHOYEHNA TPacCMpPOBKM YCTAaHOBUTE 3HaYeHne napamerpa
log_min_duration_statement B 0 n nepeuntante KOHUrypaunio. B xypHas
OyayT 3anucbiBaTbCs BCE KOMaH4bl 1 BPEMS UX BbINO/THEHUS.

[MpoLue Bcero ato caenartb KomaHaoin ALTER SYSTEM SET. pyrve
Ccnocobbl paccmarpmBasiucb B Teme «O630p 6a30BOro MHCTPYMEHTapus.
YctaHoBKa u ynpasrnieHue, psql». He 3abyabte nepeuntarb
KOH(UrypaumoHHbIin doaiin.

[Tocne npocMoTpa XypHasia cneflyet BepHyTb 3Ha4YeHne napamMmeTpa
log_min_duration_statement B 3Ha4yeHne no ymon4aHuio (-1), 4toosl
OTK/HOUYNTb TPACCUPOBKY. YA00OHbI cnocob — KomaHaa ALTER SYSTEM
RESET.



1. dynknusa get_catalog

TeKCT AMHAMUYECKOro 3ampoca GopMHUpPyeM B OTHEIbHOM IepeMeHHO#, KOTOPYIO Iepe[l BEIIOIHEHHEeM 3alliiieM B XKypHal cepBepa. [ist GoJiee MMOIHOMR
nHGbOpPMAIUH BKIIOYNUM B COOOILIEHHe 3HaYeHHs IIepefaHHbIX B QYHKINIO ITapaMeTpPOB.

OTtJlago4yHBle CTPOKM B JXKypHajle MOXKHO HauTu 1o Tekcty «DEBUG get catalog».

ITocne otnagku komanay RAISE LOG MOKHO yOalIuTh UJIM 3aKOMMEHTHUPOBATh.

=> 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"
)i
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. BK/IIOUEeHHEe U BHIK/IIOUYeHHEe TPaCcCHPOBKH SQL-3anpocos

YTOOH BKIIIOUYUTH TPaCCHUPOBKY BCEX 3aIlIPOCOB Ha YPOBHE CepBepa, MOXKHO BBEIIIOJTHUTH:

=> ALTER SYSTEM SET log_min_duration_statement = 0;

ALTER SYSTEM
=> SELECT pg_reload_conf();

pg_reload_conf

YTOOH! BEIKJTIOUHUTE:

=> ALTER SYSTEM RESET log_min_duration_statement;

ALTER SYSTEM
=> SELECT pg_reload_conf();

pg_reload_conf

TNocnenHue [ABe KOMAHALI IIONAX B KYPHAJI COOOIEHHMA:

student$ tail -n 6 /var/log/postgresql/postgresql-12-main.log

2022-12-16 21:15:36.434 MSK [34898]
2022-12-16 21:15:36.435 MSK [34898]
2022-12-16 21:15:36.490 MSK [44817]
2022-12-16 21:15:36.511 MSK [44817]
2022-12-16 21:15:36.511 MSK [34898]
2022-12-16 21:15:36.511 MSK [34898]

LOG: received SIGHUP, reloading configuration files

LOG: parameter "log min duration statement" changed to "0"

student@bookstore LOG: duration: 5.521 ms statement: ALTER SYSTEM RESET log min_duration_statement;
student@bookstore LOG: duration: 0.081 ms statement: SELECT pg_reload_conf();

LOG: received SIGHUP, reloading configuration files

LOG: parameter "log_min_duration_statement" removed from configuration file, reset to default



[1pakTuka POQSFFS%

1. Bxurouute TpaccupoBky PL/pgSQL-koga cpencrBamMu
pacivpenus plpgsql_check u rmpoBepkTe ee paboty Ha
ripuMepe HeCKOJIbKHX TO/[IIPOTrPaMM, BbI3bIBAIOIMX OJJHA
APYTYIO.

2. Tlpwm BeIBOZIE OT/IAZIOUHBIX coobmenuii n3 PL/pgSQL-koza
yA00HO MTOHUMAaTh, K KaKOM MOATIpOrpaMMe OHM OTHOCSITCSI.
B nemoHcTpauyu uMsi yHKLIUU BBIBOJU/IOCH BPYUHYIO.
Peanmmu3yiiTe (pyHKIIMOHA/, aBTOMAaTHYeCKU [100aB/ISIONINNA
K TeKCTYy COO0OIIeHni UMs TeKyIeld QyHKIUN UH

MpOLIeyPHhl.
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1. AnA BKAKOYEHUA TPaCCUPOBKM 3arpysnTe pacwimpeHune plpgsgl_check

B NamsTb ceaHca komaHgon LOAD, 3atem ycTaHOBUTE B ceaHce 06a
napameTpa plpgsql_check.enable_tracer vi plpgsql_check.tracer B 3HayeHue
«on».

2. imst noagnporpamMmbl MOXHO MOy4YMTh, pa3obpaB CTEK BbI3OBOB.
Bocnonb3yntecb pesynstatamu NpakTU4ecKkoro 3agaHns 3 K Teme
«O6paboTKa OLNBOK.



1. TpaccupoBKa c 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 narHex kKoMaHnoi CREATE EXTENSION He HY2KHO):
=> LOAD 'plpgsql_check";

LOAD

BKJTI0YHMM TPaCCHUPOBKY:

=> SET plpgsql_check.enable_tracer = on;

SET

=> SET plpgsql_check.tracer = on;

SET

HeckonpKo QyHKIINMH, 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 paboOTH TPACCHPOBKU:
=> SELECT foo(3);

NOTICE: #0 ->> start of function foo(integer) (0id=24851)

NOTICE: #0 "n" => '3’
NOTICE: #1 ->> start of function bar(integer) (0id=24852)
NOTICE: #1 call by foo(integer) line 3 at RETURN
NOTICE: #1 "n" = '2'
NOTICE: #2 ->> start of function baz(integer) (0id=24853)
NOTICE: #2 call by bar(integer) line 3 at RETURN
NOTICE: #2 n" = '1'
NOTICE: #2 <<- end of function baz (elapsed time=0.019 ms)
NOTICE: #1 <<- end of function bar (elapsed time=0.106 ms)
NOTICE: #0 <<- end of function foo (elapsed time=0.425 ms)
foo
1
(1 row)

BBIBOOATCST HE TOJIBKO COOBITHS Hadajla M OKOHYaHUs paboThl GYHKIWI, HO M 3HAYEeHHUs ITapaMeTpOB, a TaKXKe 3aTpadeHHoe
BpeMsi (B pacCIIMPEeHNHN eCTh U BO3MOXKHOCTb NPOMUINPOBAHUS, KOTOPYIO MEL HE pacCMaTpPUBaeM).

Briknmiounm TPAaCCHUPOBKY:



=> SET plpgsql_check.tracer = off;
SET

2. AMs1 yHKIIHH B OTJIQJOYHBIX COOOIIEHUSIX

Hanwnmewm nponenypy, KOoTopas BRIBOOGUT 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



