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Mcnonb3oBaHue MaTepuasioB Kypca

HekoMmmepueckoe ncnosib3oBaHne Marepuanos Kypca (npeseHtauuu,
AeMOHCTpaummn) paspeluaeTtcs 6e3 orpaHnyeHnii. Kommepueckoe
MCNOMb30BaHNEe BO3MOXHO TOSIbKO C NMMCbMEHHOIO paspeLleHms KoMnaHum
Postgres Professional. 3anpeliaercs BHeECEHNE U3MEHEHWNI B MaTepuabl
Kypca.

OGpaTtHaA cBsi3b
OT3bIBbl, 3aMeYaHns 1 NPeasIOKEHUA HanpasnsnTe No agpecy:
edu@postgrespro.ru

OTKa3 OT OTBETCTBEHHOCTHU

KomnaHus Postgres Professional He HeCceT HMKaKo OTBETCTBEHHOCTM 3a
N06ble NOBPEXAEHUA N YObITKA, BKKOYAA NOTEPI0 40X04a, HAHECEHHbIEe
NPSAMbIM UM HENPAMBIM, CleunasibHbIM UK CyvYaiHbiM UCMO/Ib30BaHWEM
mMaTepuanos kypca. KomnaHusa Postgres Professional He npegoctasnsaet
Kakux-nnbo rapaHTuii Ha matepuasbl Kypca. MaTepuasbl Kypca
NPeAoCTaBNSTCS Ha OCHOBE NMpuHLUMNa «Kak ecTb» U KoMmnaHusa Postgres
Professional He 06s13aHa NpefoCcTaBNATb CONPOBOXAEHME, NOALEPXKKY,
OGHOB/EHNSA, PaCLUNPEHNS N N3MEHEHNS.
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Tembl Posigres

17151 4ero UCrob3yeTcs MMyJ1 COeAMHeHU

[Tyn coemyHeHu B 0011l apXUTEKType CUCTEMbI
HoctyrnHble BapuaHThl, PgBouncer

Pe>kriMbl pabOThI

Boripock! ayTeHTHbUKaLMA

YripasneHue 1ysioM

OcobeHHOCTH pa3pabOTKK MPY HaTMUUU ITyJ1a

[TogroroBka coeHeHUH
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O,EI,I/IH KNMNEeHT, OgNH npouecc Posgares

Cosfanue coeuHeHHUsT 00XOIUTCS JOPOTO

aYTEHTI/ICbI/IKaL[I/IH, HaroJIHeHHe Kellei
BoJibIlioe KOMMueCcTBO CoeIMHEeHUH 3amMe/i/isieT paboTy cepBepa

Kaxkg0e coeiiHeHue pacxolyeT MaMsiTh

PostgreSQL

KNNEeHT npouecc

BcnoMHuM apxutekTypy PostgreSQL. Korga KnMeHT nogk/iryaeTcsa

K cepBepy, 4J/159 HEro co3faeTcs oTAe/bHbIN 06CyXMBaKOLWNIA Npouecc,

C KOTOPbIM N NpoucXoAuT BCA fasbHelwas paboTta 3aToro knveHTta. lNoatomy
KOIMYeCTBO 0OC/TyXKMBaKOLLMX NPOLECCOB Ha CepBepe paBHO KOIMYECTBY
KITMEHTOB.

Mpy 60/bLLIOM KOMMYECTBE K/IMEHTOB 3TO BbI3blBAET NPO6G/IEMBI:

« Co3sgaHve coeguHeHnn o6xoanTca A0pPOro, B OCHOBHOM M3-3a TOro, YTO
yCTaHOBKa coefiHeHus TpebyeT ayTeHTudurkaunm (0CobeHHo B criyyae
LUNPPOBaHHbLIX COEANHEHWIN) N HAMOMHEHUS Kellein (Hanpumep, Kewa
CUCTEMHOrO Katasiora).

* BOo/bLLOE KONMMYECTBO NPOLIECCOB 3aMe/IsieT paboTy cepBepa.
OCHOBHas NpuyYnHa B TOM, YTO [I/151 CO3[laHNSA CHUMKA AaHHbIX (a 3TO
yacTasn onepauusi) NpPUXoaMTCs NPOCMaTpMBaTh CMNCOK BCEX UMEIOLLINXCS
npoLieccos. M Takoli NpocMoTp TpebyeT G/TIOKMPOBKM BHYTPEHHUX
CTPYKTYpP AaHHbIX.

» Kaxaplii npouecc 3aHMMaeT onpeaeneHHyo YyacTb namsaTh cepsBepa.

MakcumasibHoe KO/IM4eCcTBO COeANHEHWN, He Bbi3biBaloLLee C/TIOKHOCTEWN,
3aBUCUT OT MHOIMX (hakToOpoB (Ha/IM4me CBOGOAHOWN NaMsTH, KOIMYECTBO
Aa4ep) v 06bIYHO NEXUT B Anana3oHe OT HECKO/IbKMX COTEH [0 HECKOJTbKNX
ThbICAY.
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[Tyn coeanHeHnN Posigres

OOBIYHO OOJIBIITYIO UaCTh BPEMEHHU COeMHeHHe TIPOCTanBaeT

MeHekep 1y/ia CoeJUHeHUH

OTKDbIBaeT U yZep>KuBaeT HeCKOJIbKO COe/JUHEeHMI C cepBepoM

JU1s1 KJIMEeHTOB BBITVISIAWT Kak cepBep PostgreSQL,
st cepBepa PostgreSQL BBIVIAAUAT KaK KJIAEHT

PostgreSQL

KANEHT iz
nyn npovecc

[laxe ecnu KNMeHT OTKPbIBAET COeANHEHNE HAaA0NM0, 6OMNbLUYI0 YacTb
BPeMeHM OHO 06bIYHO NpPOCTaMBaeT, pacxonys pecypcbl. ECnn HeckosbKo
K/IMEHTOB CMOTYT BOCMNO/Ib30BATbCA OAHUM COeANHEHNEM, 3TO NOMOXET
peLwmnTb yNnoMsiHyTble nNpobnembl. (MOXHO MPOBECTM HEKOTOPYH aHas10rmto
C nepegavent gaHHbIX No CeTn: mexay aboHeHTaMn HET BblAEe/IeHHOro
COejUHeHMs, a AaHHble nepeaatoTcs HebOoMbLIMMN NakeTamu, UCNosb3ys
NMetoLMecs KaHasibl CBA3MN.)

UTo6bl 04HOBPEMEHHO paboTarb C 60/1bLUMM KOSIMYECTBOM K/TMEHTOB,
NCNONb3YETCH M1y/1 COeOUHEHUU.

CneunasnibHas nporpamma — MeHemKep nysna — OTKPbIBAET U yaepXmnsaet
HekoTopoe (He6OoNbLLIOE) KOIMYECTBO COeauHeHu ¢ cepeepom BA. AnA
cepsepa b/l Bce BbIrNAQUT Tak, Kak 6yATO NMMETCA HECKO/TbKO
OONTOXUBYLLMX COEANHEHWA.

KnueHTbl noaknoyarotca He K cepBepy b/, a K meHepkepy nyna. [n14a aToro
OH peasin3yeT TOT Xe K/IMEHTCKUIA NPOTOKO/, YTO U PostgreSQL,
«NPUTBOPSAACL» ANA KTUEHTOB 6a301 AaHHbIX. KNMeHTCcKue 3anpocs!
nepeagpecytorcsa cepsepy b, ncnosnb3yss 04HO N3 UMELMXCA CBOOOAHbIX
coelHEHWA.
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MecCTO B apxXUTeKType Posggres

Ha cepBepe npuiokeHus

KJ/IMEHT HCII0J/Ib3YET 6bICTpOE JIOKa/IbHOE TIOAKJ/IF0UeHHre
TMOAK/IFOUEHME K C€PBEPY YCTaHAB/IMBAETCA OAWH Pa3 U MepercCIioib3yeTcCa

PostgreSQL
KNNEeHT Is
nyn npovecc
LI:

MOXHO NO-pa3HOMY BCTPOUTb My/1 COEAMHEHWI B apXUTEKTYpPY
NH(POPMaLMOHHO CUCTEMBI.

OAVH BapuyaHT — pa3MeCcTUTb MEHeXep nysa Ha cepBepe NPUIoXKEHMSI.
O6bIYHO 3TO GYAET Ny, NpeAoCTaB/SAEMbIi caMUM CepPBEPOM NPUIOXEHWIA
nnu apainsepom PostgreSQL, XoTa Npu HEOBXOANMOCTI MOXHO
BOCMO/b30BaTbCS U CTOPOHHUM PELLEHUEM.

Mpwn 3TOM K/IMEHT NONyYaeT BO3MOXHOCTb ObICTPO NOAKIHATLCSA

K TOKaNIbHOMY MEHemKepy nyna, a BpeMs yCTaHOBKN COeANHEHNS

c cepepom B[] nepectaeT urparb posib, NOCKO/bKY BbIMOMHAETCSA TO/LKO
04MH pas. (JTo He coBCEM BEPHO, NOCKOJbKY peanin3aLms nyna Moxet
npegycMmarpuBatb AMHaMU4eckoe fo6aB/ieHne 1 OTKIYEHNE COeANHEHNIA
c CYBb/ B 3aBUCMMOCTN OT Harpy3ku, HO naesi OCTaeTcs Toi XXe camMon —
OHO coeAnHeHWe UCMOoNb3yeTCA MHOIOKPaTHO.)
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MecCTO B apxXUTeKType Posggres

Ha cepBepe 6a3 faHHBIX

€CJ/IM UCII0JIb3YETCA HEeCKOJILKO CepBepOB HpI/I]IO)KEHHfI

BcTpoeHHOrO Mysia coeJUHeHUN HeT

PostgreSQL

nyn npoliecc

C [pyroi CTOPOHbI, eC/I MeeTCs HECKO/IbKO CePBEPOB NPUITOXEHUN,
TO Ny/s1 COeANHEHNIA UMEET CMbIC/ yCTaHaB/MBaTb Ha cepBepe bl — nHave
OyAeT CNOXHO OrpaHNUYnTb KONIMYECTBO COeAMHEHNIA.

Mpu aToM B PostgreSQL noka HET BCTPOEHHOIO Nyfia CoefAMHEHUIA, HY)XHO
MCNOJ/1Ib30BaTb CTOPOHHNE peLleHus.
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MecCTO B apxXUTeKType Posggres

U Ha cepBepax MPUIOKeHUH, 1 Ha cepBepe 0a3 JaHHBIX

T10/1e3HBIE CBOMCTBA KOM6I/IHI/IpyI-OTCH
HaK/a/iHble paCcXoAbl PaCTyT, HO 00BIUHO HEBEJIUKU

hs PostgreSQL

KNMNEeHT

nysn
e —

nyn npouecc

KNNeHT s

nyn
L|:

BoobLLe roBops, B 3TOM C/lydae MOXET UMETb CMbIC/1 UICNOMb30BaTh
MeHepKepbl NMy/10B U Ha cepBepax NPUIoXKeHUn, n Ha cepeepe B/, 4To6bI
O[HOBPEMEHHO M COKpPaTUTb BPeMS MOAKIOUEHNSA, N OrPaHUUYUTb
KONIMYeCTBO COeMHEHW.

CnepyeT yunTbIBaTb, YTO KaXKAblA AONOMHUTENbHbIN Y3en Ha NyTH oT
K/IMeHTa K cepBepy 6yaeT BHOCUTb OnpefeneHHble HaknagHble pacxoqpl,
HO OHW, KaK NPaBW/10, HE3HAYNTESTbHbI.
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[ OCTyrnHbIE NPOAYKTHI Posgres

PgBouncer

CTaHapT fe-hakKTo

UCTIO/Ib3yeM Jjajiee Kak rpumMep
Pgpool-II

He TOJIBKO ITyJT, HO 1 OajlaHCMpOBKa Harpy3Ku
Odyssey

MHOTOMIOTOYHBIM, BEICOKOTIPOW3BOAUTE/IbHBIN

u JIp.

Kak y>xe roBopuiocb, MHOITMe, eC/in He BCe, CEPBEPbI NPUMOXEHUIA 1 MPOCTO
ApanBepsbl, peannsyrouime KIneHT-cepBepHbIii NpoTokon PostgreSQL,
NpeaocTaBsanT BO3MOXHOCTb OpraHn3auumn nyna cCoeanHeHnin Ha
KNTMEHTCKOW CTOPOHeE.

Kak y»Ke roBopuiocb, BCTPOEHHOTo MeHeaxkepa nyna B PostgreSQL noka
HET, HO eCTb CTOPOHHME NPOAYKTLl. Bce npeacTaBneHHbIe 30ech
MeHeIKepPbl — NPOEKTbI C OTKPbITbIM UCXOIHLIM KOZIOM.

PgBouncer (https://www.pgbouncer.org/) ncnonb3yeTcsa o4eHb LLUIMPOKO
N ABNAETCA CTaHOapToM Ae-hakTo. ITO /Ierkuii nyn coeanHeHuin, 6e3
[ONOMHUTENbHbLIX PYHKUWIA. VIMEHHO 3Ty nporpammMy Mbl 6yaem
paccmMarpueaTb fasiblle B 3TOW TeMe.

Pgpool-ll (https://www.pgpool.net) paspabarbiBaeT komnaHna SRA OSS
(ANoHKMS). DTO HE TOMbKO Ny COEANHEHWNIA, HO N GaNaHCUPOBLLUK Harpy3Ku.
OH peanuayeT MHTEPECHbIN DYHKUMOHa (Hanpumep, aHanun3 Tpadvka ass
TOro YTOObI OT/INYATE NMULLYLLIME TPAH3aKLMN OT TOJIbKO YMTAIOLLNX).

Odyssey (https://github.com/yandex/odyssey) — nyn coeguMHeHN OT
KomnaHum AHgekc. OCHOBHOE NPenUMyLLecTBO COCTOUT B MHOTOMOTOYHOW
apxXuTekType, No3BonsLen 406UTLCA BbICOKON NPON3BOANTETLHOCTM.

3T0, KOHEYHO, HEe MNOJIHbIN CNUCOK.
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PeXxnmbl paboThl Posggres

«IIyn ceancos»

MOXET UMETb CMBICJT TOJIBKO /11 KODOTKUX C€dHCOB

«ITyn TpaH3aKLUN»
Pa3Hbie TpaH3dKLWH OHOI'O K/IMEHTCKOI'O CeaHCa
MOT'YT BBITIO/THATHECA B Pa3HBIX COeJUHEHHAX C CEpPBEPOM
OCHOBHOM Pe>XXUM
eCTb 0C00eHHOCTH, KOTOPbIe HaJl0 YUHUTHIBAaTh TIPH pa3paboTKe

«IIyn onepatopos»

3ampeltjaeT TpaH3aKL[1H, COCTosiIKe Oosiee ueM U3 OJHOTO OrepaTopa

HoBbIl My COeIMHEHUN CO3[aeTCs /1 KaXK0M Maphbl
«0ba3a JaHHbIX — POJIb»

MeHemkep nyna MOXeT paboTaTb B HECKO/IbKUX PeXMMaXx.

B pexume «nysi CeaHCOB» K/IMEHTY NpeAoCTaBNsSeTCs BblAeNeHHoe
COefIHEHME 3 YnCna AOCTYMHbIX. STOT PEXUM NMosie3eH TOMbKO B C/iyyae
KOPOTKOXUBYLLMX COEANHEHWNIA: KNNEHT NOAKYAETCS, BbINOHSAET
TpaH3akUMIo 1 TYT Xe OTKNoYaeTcs. Hanprumep, 3To MOXeT 6biTb cucteMa
MOHUTOPWHTA, NOCbINaloLas 3anpochkl pas B CEKYHAY.

Pexnm «nyn TpaH3aKuuii» sSBnsieTcsi Hanbosiee yHUBepCcasibHbIM U
nonesHbIM. B HeM coeguHeHne npeaocTaBNseTCcs OTAeNbHO A1S KaX Aol
TpaH3akuun. Takoil pexum noneseH 1 B ciyyvae, korga K/meHT
yCTaHaB/IMBaET [ONTOXMBYLLLEE COeAMHEHME. HO 13-3a Takoro pexuma
BO3HMKAIOT onpeaesieHHble 0CO6EHHOCTN, KOTOPble HEOBXOANUMO YUNTbIBATb
Npu pa3paboTke NPUNoXeHW. Mbl MOrOBOPUM O HUX HEMHOTO MO3XE.

PgBouncer nmeert eLle OANH PexnmMm — «nyn onepartoposB», HO OH
hakTnyeckn 6ecnosie3eH, NOCKOIbKY NPOCTO 3anpeLlaeT BbINO/IHEHNE
TpaH3akuuii, COCTOALLNX 6osiee YeM 13 OAHOro oneparopa (padotaer
TO/IbKO C PeXMMOM aBTodoukcaumn).

lo6oe coeAnHEHME C CepBEPOM BCera BbINOHSAETCS K ONpeaeeHHOol
6a3e JaHHbIX U NoA onpeaeneHHol ponbio. Mo3ToMy Ha Kakayto napy
«ba3a JaHHbIX — POJib» MEHeMKep My/10B CO3AAET HOBbIW MY/ COEANHEHWIA.

N3-3a 3TOro cxema c nysioMm coeiHeHW BpAL, I UMEeEeT CMbIC/1, ec/n
MCNOMb3YEeTCS MHOMO Pas/inyHbIX ponein n 6a3 gaHHbIX. OgHaKo 06bIYHO BCe-
Takun ncnonb3yetcs ogHa 6asa faHHbIX Y OrpaHNYeHHOe KONIMYECTBO Posiei
(c ayTeHTU(pMKaumeil KOHEYHbIX M0/1b30BaTeeN HAa YPOBHE NPUTOXEHUS).
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AyTeHTUpurkauma Posjgres

MeHekep Mysia ayTeHTU(ULMPYET COeqUHEHUsT KJTMEeHTOB,
cepBep 0a3 JaHHBIX ayTeHTU(DUIUPYET COeUHEHUS TTy/a

TpebyeTcs crieljaabHasi HACTPOMKa
MOYKHO MCII0/b30BaTh (aiin popmara pg_hba.conf

PostgreSQL
KNNEeHT Is ; ;
nyn npovecc

10

13BECTHO, UTO ayTeHTUdmKaumo BbiNosHAET cepsep b. Ho npn Hannumn
nyna coefMHeHW Hesb3A noaraTbCa TO/IbKO Ha Hee.

[MOCKONbKY B IAHHOM Crlydae MeHemKep nyna sBnseTcsa To4Kon Bxoaa Ans
K/IMEHTOB, OH CaM A0/DKEH BbIMOHATb ayTEHTUdIMKALMIO aHA/T0TUYHO TOMY,
Kak aTo aenaet cepsep bA. NMHauye Ntobon KITMEHT CMOXET NOMYUUTb
HeCaHKLMOHNPOBAaHHbIN AOCTYN K Y)XXe OTKPbITOMY COeIMHEHUNIO (KOTOpoe
6b1/10 ayTeHTUMLMpPOBaHO cepBepom B, oAnH pa3 Npu OTKPbLITUN).

Takum 06pa3oM, cxema noslyyaeTcsi creayoLlas:
1. MeHemxep nyna BbINOMHAET ayTeHTUMUKALIMIO BXOASLLETO COEAVHEHNS.

[nsa aToro emy TpebytoTca HACTPOKKKN, 6onee UM MeHee aHaslorMyHble
nmerowmmca B PostgreSQL. PgBouncer no3sonseTt 06ointucek 6onee
MPOCTbIMU HACTPOMKaMn, HO JOMNYCKaeT M UCMNO/Ib30BaHNe 06bIYHOMO
dhaitna popmarta pg_hba.conf. Heob6xoaMmo yunTbiBaTh, YTO MEHELXKEP
nyna MOXeT NoAAEePXNBaATb HE BCe METOAbI ayTeHTUdmKaumn. Hanpumenp,
PgBouncer Hanpsamyto He nogaepxusaet GSSAPI, LDAP n 1. n. (OaHako
nogaepxxka PAM no3BosseT NCnosb30BaTth pas/inyHbie MeToAbl.)

2. [pu ycnewHon ayTeHTUduKaLmm, ecnm noTpedyeTcs OTKPbITb HOBOE
coeinHeHne ¢ 6a30i gaHHbIX, MEHemKep nyna nepegaet PostgreSQL
NHJoOpMaLIMIO, MOMYYEHHYIO OT K/neHTa (Hanpumep, UM 1 Naporsib),

a PostgreSQL ayteHTUdmumpyet Bxogsuee coeguHeHne o06bIYHbIM
o6paszom. (XoTHa B 00LLEM C/lyyae MeHempKep nysia MOXeT NOoAKNHYaTbCS
K PostgreSQL nog, Apyroi posnbio, UTHOPUPYS MAEHTUdIMKALMIO KNTMEHTA.)



MuHHMMa/IbHAasi HACTPOHUKA

®atin Hactpoek PgBouncer:

student$ sudo ls -1 /etc/pgbouncer/pgbouncer.ini

SrW-r----- 1 postgres postgres 10504 asr 14 11:04 /etc/pgbouncer/pgbouncer.ini
student$ sudo grep '~[~;]1' /etc/pgbouncer/pgbouncer.ini

[databases]

* = host=localhost port=5432

[users]

[pgbouncer]

logfile = /var/log/postgresql/pgbouncer.log
pidfile = /var/run/postgresql/pgbouncer.pid
listen addr = localhost

listen port = 6432

unix socket dir = /var/run/postgresql

auth type = scram-sha-256

auth file = /etc/pgbouncer/userlist.txt
admin users = student

pool mode = transaction

e Ceknus [databases] mo3BossieT mepeafpecoBLIBaTh OOpalieHus K pa3HeM Bl Ha pa3Hble cepBeprl PostgreSQL (B
HaIlleM CJIydae 3TO He UCIOJIb3YeTCs);

PgBouncer cnymaeT nopt 6432;

Hcnone3yeTcsa ayrenTudukanus scram-sha-256;

Ponb student MozkeT BHIIONIHATEL afMUHUCTpHUpoBanue PgBouncer;

Hcnomnb3yeTcst pexXuM IIyJjia TPaH3aKIUi.

daiis I0JIb30BaTeIeH:
student$ sudo cat /etc/pgbouncer/userlist.txt

"student"

"SCRAM-SHA-256$4096: +HxXa7P1ZYFMsS71ChbkgQ==$Cxq6cmg/IgLIWEGTXZXR1LKEeaOQpwrfas8IJEqw+yg=:
KIFwYbd1XEVwCqw8uhReBKELNLE1P1KH1tjUmyTQBOw="

llwebll

"SCRAM-SHA-256%$4096: YysWaeQm18BfIWIISED04g==$k1HyadBDZ5+x7ekmWgMI94]rbvlWr2IjQPLFliuM/hk=:
/LuTs4xVLX0hq5YTONp2dNiGxRM894MINuAZty/94A0="

"emp"
"SCRAM-SHA-256$4096:h793ghsab1TYWc9qG59BNQ==$1nH6zIBoqibfT59qcKDMI+0AQvHBCxgvQlNigdolwKA=:
S2wRIRsdKw19QPcnNPuOc5W6Zo0oARMWU75AQtTbV1s="

YToOH He CHHXPOHU3UPOBATH [TapOJIK, MOKHO II0JIy4YaTh UX HEIIOCPeNCTBEHHO ¢ cepBepa BII:
student$ sudo grep 'auth_query' /etc/pgbouncer/pgbouncer.ini

;5 use auth user with auth query if user not present in auth file

;5 run auth query on a specific database.

;auth _query = SELECT usename, passwd FROM pg shadow WHERE usename=$1

;; Authentication database that can be set globally to run "auth query".

ITonpobyeM mopkmouuThes. ITockonbky PgBouncer HacTpoeH Ha IaposibHYIo scram-sha-256-ayTeHTuduKanuo, nepegagum
TIapob SBHO (MOXKHO OBLIO GBI HCIIOIH30BATh Gaiin ~/.pgpass):

student$ psql postgresql://student@localhost:6432/student?password=student
=> SELECT pg_backend_pid();

pg_backend pid

TTopkmioyeHue paboTaeT.

Tenepb 3aKpOeM COeNUHEHNE U OTKPOEM ero 3aHOBO:

= \q

student$ psql postgresql://student@localhost:6432/student?password=student

=> SELECT pg_backend_pid();



pg backend pid

darTHYEeCKH MBI IPOJ0IZKaeM paboTaTh B TOM 2Ke CaMOM ceaHce, KOTophlii PgBouncer ynepKuBaeT OTKPHITHIM.
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YnpasneHue Pos{gres

KoHcosnb yrnipasiienus PgBouncer
noAKroueHue psql K riceBmobasze pgbouncer

SHOW — psii KoMaHz, Jjis1 BEIBOZIA COCTOSIHUSL U IPYTOi UH(OopMaLuu
PAUSE — nprocTaHOBKA KJIMEHTOB (/151 Tiepe3arpy3Ky 06a3bl JaHHBIX)
RESUME — B0300HOB/I€HNE PaOOThI

RELOAD — niepeurTbiBaHue (paitia KOHGUTYpaLuu

U Jipyrvie BO3MOXXHOCTH

12

[na ynpasneHna PgBouncer ncnonb3yeTcs KOHCO/b, K KOTOPOW MOXHO
MOAK/IUNTBLCA C MOMOLLIO 00bIYHOTO psgl, ykasbiBas cneyyasibHyo B/,
pgbouncer.

KoHCco/b NO3BOMAET 3anpallmBaTb COCTOAHME CUCTEMbI U BbINOMHATL PAL,
KOMaHA. Hanpumep, MOXHO NMPUOCTaHOBUTL MOTOK 3aMpoCOoB OT K/IMEHTOB
Ha Bpemsa nepesarpysku cepsepa b n 1. n.



KoHco1b ynipaBjIeHUs1

YTo6n paboTaTh C KOHCOJIbIO yIpaBiieHuss PgBouncer, He06X0OQUMO IIOOKIIOUNTHCS K ODHOMMEHHON 6a3e HaHHHIX (3TO
MOTYT CHeJaTh [I0JIb30BaTENH, ONpeieJIeHHbIe B TapamMeTpax admin users u stat users).

student$ psql postgresql://student@localhost:6432/pgbouncer?password=student
Temneps Ml pa6oTaeM He ¢ PostgreSQL — komaHas o6pabaTeiBaeT caM PgBouncer.
Hanpumep, MOXKHO IOIy4YUTh HHGOPMAIUIO 00 UCIOJIb3yEMBIX ITyJIax:

=> SHOW POOLS \gx

-[ RECORD 1 J--------- R R
database pgbouncer
user pgbouncer
cl active 1

cl waiting

cl active cancel req
cl_waiting cancel req
sv_active

sv_active cancel
sv_being canceled
sv_idle

sv_used

sv_tested

sv_login

maxwait

maxwait us

pool mode statement
-[ RECORD 2 J--------- S R
database student
user student

cl active 0
cl_waiting

cl_active cancel_req
cl waiting cancel _req
sv_active

sv_active cancel
sv_being canceled
sv_idle

sv_used

sv_tested

sv_login

maxwait

maxwait us

pool mode

[cNcoNoNoNoNoNoNoNoNoNoNo]

0
0
0
0
0
0
1
0
0
0
0
0
t

ransaction

PaGoTol myna ynpasisieT psf IapaMeTpPoB, KOTOPEIE MEL yKe BULeNU B KoHbUrypaunonHoM datine. M3 koHcomu
VIIpaBJIE€HUS MOXKHO YBUOETH UX TEKYI[He U yMOJIYaTe/IbHbIe 3HaUEeHUs U [IPU HEOOXOIUMOCTH U3MEHUTH UX:

=> SET max_prepared_statements = 10;
SET max_prepared statements=10

BriBog komarnsl SHOW CONFIG, noka3sriBarouil nHGOPMaNKIo 0 TapaMeTpax, fOCTaTOYHO 00BEMHEIH, II09TOMY
OTGHUIBTPYEM €ro, YTOOH YBUAETh TONBKO ONUH IIapaMeTp:

=> SHOW CONFIG \gx

<L RECORD 41 J---cmmmmmmm e m et oo

key | max_prepared statements
value | 10

default | ©

changeable | yes

ITycTs K NyJly IOOKIIIOYUTCS HOBBIU KJIMEHT:

student$ psql postgresql://student@localhost:6432/student?password=student
A MBI IpHOCTAHOBUM PabOTy BCEX KJIMEHTOB:

=> PAUSE;

PAUSE

HoBBIN KJTMEHT IIBITAETCS BHITIOJTHUTD 3alpoc:



| => SELECT now();

[7s1 Hero cuTyanus BEICTISIOUT TaK, Kak OynTo 6a3a maHHBIX He OTBedaeT.
Temneps MBI MOXKEM faxe Ilepe3anycTuTb PostgreSQL.

student$ sudo pg_ctlcluster 16 main restart

Bo306HO0BNsIEM paboTy KIUEHTOB, U 3aIIPOC YCIIENIHO BHIIIOIHSIETCS:

=> RESUME;

RESUME

2024-08-14 11:04:47.764647+03
(1 row)

TakuM 06pa30M MOKHO BHIITONTHATH PaboThl Ha cepBepe BII (HanpuMep, 00HOBIEeHUE), HE 0OpBIBAs KIIMEHTCKUE
COeIUHEHUSI.
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OcobeHHOCTU pa3paboTKku Pos{gres

HeiicTBUS, IOKaTM30BaHHbIE B CeaHCe, a He B TPaH3aKLUU

nogrotosneHHble onepatopsl (PREPARE/EXECUTE)
BpeMeHHbIe Tabmuibl (kpome ON COMMIT DROP)
dynkuus currval

yCTaHOBKa KOH(uUrypauroHHbix napametpoB (SET/RESET)
peKoMeH/laTesbHble OJIOKUPOBKY Ha YPOBHE ceaHCa
MexnporeccHble yBegomaeHus: (LISTEN/NOTIFY)
Kypcopsl ¢ ¢pasoit WITH HOLD

3arpy3ka paszenseMbix 6ubmorek (LOAD)

pacllIMpeHusi, COXPaHSOLLMe COCTOsSIHME Ha YPOBHe CceaHca
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Pexnm «nyna TpaH3akunins MeeT A/18 paspaboTymka NpuioxXeHnin
0COBEHHOCTHU, CBA3aHHbIE C TEM, YTO ABe TpaH3aKUMu, BbINOSHAEMbIE

B OOHOM K/IMEHTCKOM CeaHce, MOryT BbIMO/IHATLCA B pa3HbIX ceaHcax
cepsepa B/Al. lNMoatomy He 6yayT pabotartb (TOUHee, ByayT paboTaTb He Tak,
Kak 3a4ymaHo) fitobble KoMaHapbl, AeNCTBUE KOTOPbIX pacnpocTpaHaeTcs
Ha BpeMs ceaHca, a He TpaH3aKLUW.

K HUM OTHOCATCS NOArOTOBNEHHbLIE Oneparopb! (ecnn NoAroToBKOW
ynpas/iieT KNIMEHT), UCMO/b30BaHNe BPeMEHHbIX Tabnuu, goyHKuum currval,
yCTaHOBKa napameTpoB U pekoMeHAaTe lbHbIX 6/10KMPOBOK Ha ypOBHE
ceaHca, MexnpoLleccHble yBegomnieHusa, kypcopbl WITH HOLD, 3arpyska
pasgensemMbix 6M6IMOTEK B ceaHce, ycTaHOBKa TamMayTa 6e34eincTBus
ceaHca (idle_session_timeout) n nogo6HbIe. A Takke pacLumpeHus,
peanmsyoupe «rnodbasibHble NepeMeHHbIe» YPOBHSA CeaHca, Takme Kak
pg_variables (https://postgrespro.ru/docs/enterprise/16/pg-variables).

B Bepcun pgBouncer 1.21 (16.10.2023) peasiMzoBaHa nognepxka
NMOArOTOB/IEHHbIX ONEepPaTopoB Ha CTOPOHE K/ineHTa. Hago yunteiBaTh,
4yTo KOomaHAbl ypoBHA SQL (PREPARE, EXECUTE, DEALLOCATE)
No-NpeXxHemMy HanpaBNAKTCA HANPSAMY0 Ha cepBep, NO3TOMY MOAroTOBKa
oneparopoB byaeT pabdoTarb TO/ILKO NPU UCMOMb30BaHUN ApaiiBEPOB,
HenocpeACcTBEHHO DOPMUPYIOLLIMX COOOLLEHNS NPOTOKOMa (Hanpumep,
ansa python nnan perl).

https://www.pgbouncer.org/changelog.html#pgbouncer-121x




OCO0EeHHOCTH myJjIa TPaH3aKIuHA

PaccMoTpuM Ha IIpuMepe MOATOTOBIEHHBIX OIIEPATOPOB — B CJlydae, KOrAa IIOATOTOBKOM yIIpaBsieT KIINEHT.
student$ psql postgresql://student@localhost:6432/student?password=student

=> PREPARE hello AS SELECT 'Hello, world!"';

PREPARE

Tenepb OTKPOEM €IIle ONUH CEeaHC.

student$ psql postgresql://student@localhost:6432/student?password=student

| => BEGIN;

| BEGIN

| => SELECT name, statement, prepare_time, parameter_types, result_types FROM pg_prepared_statements \gx

[ RECORD 1 J---dmmmmmmmmmmm e e e e e o
name | hello

statement | PREPARE hello AS SELECT 'Hello, world!';
prepare_time | 2024-08-14 11:04:47.951879+03

parameter types | {}

result types | {text}

| => SELECT pg_backend_pid();

pg_backend pid

TpaH3aKLIust BTOPOTO CeaHCa BHIIOIHSAETCS B TOM XK€ COeNUHEHUH, I03TOMY el JOCTyIleH IOATOTOBJIEHHLIN OIlepaTop:
| => EXECUTE hello;

?column?

Hello, world!
(1 row)

A kakoe coeguHeHue OyeT UCIOIBL30BaThCS B IIEPBOM CeaHce?
=> BEGIN;

BEGIN

=> SELECT pg_backend_pid();

pg_backend pid

Y2Ke gpyroe, MOCKOJIbKY BO BTOPOM CeaHCe TPaH3aKUUs He 3aBepIleHa.

=> EXECUTE hello;

ERROR: prepared statement "hello" does not exist

TToATOTOBIEHHOI0 OIlepaTopa B MaMSATH STOr0 00CIIyKUBAIOIIEro poLecca HeT.
=> END;

ROLLBACK

| => END;

| commIT

YT0OHI IOJIH30BATHCS U IPEUMYIIIECTBAMH ITyJla COENUHEeHUN, U IOATOTOBIEHHEIMU OllepaTopaMy, Hafo IEPEeHOCUTh
yIIpaBJIeHHe IIOATOTOBKON Ha CTOPOHY cepBepa. CaMblil IPOCTON U YHOOHEIH Ccr1ocob — nucaTh QyHKINUY Ha SI3BIKE
PL/pgSQL. B 3TOM Cily4ae UHTEPIPETATOP aBTOMaTU4YeCKH IIOATOTaBINBaeT BCE 3aIlPOCHI.
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[MoarotoBka coegMHEHUN Posigres

HauanbHble JelCTBUSI U U30/ISIIUS

server_reset_query_always = off

VHEHU
—» connect_query »  COCAWMHEHVE L ' server reset query >
CMONb3yeTcs
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PgBouncer npegocTasnseT napameTpbl, NO3BOAAIOLWME C NOMOLLbI0 SQL-
KOMaH /bl

* HacCTpaumBaTb TOJ/IbKO YTO OTKPbITOE COegUNHEHNE,
* Oo4Yunuwatb COCTOAHME COeaANHEHUA MOC/IE UCMOJIb30BaAHNA €0 KJIMEHTOM.

3anpoc, 3afaHHbIli B aTpubyTe connect_query CTPOKW CoeUHEeHUs],
oTpabaTtbIBaeT Npu OTKPbITUM COeAMHEHMs (Nepen TeM, Kak OHO ByaeT
Bbl/1IaHO NEPBOMY K/INEHTY).

3anpoc, 3agaHHblli B napaMeTpe server_reset_query, no yMOI4aHUo
cpabartbiBaeT TO/IbKO B peXuMe Mnysia ceaHCoB M NOMIHOCTbIO copackiBaeTt
COCTOSIHME CeaHca, BK/oYas CoAepXnMoe BCcex kelweir. Ecnm ycTaHoBUTb
server_reset_query_always = on, 3anpoc 6yaet cpabarbiBaTb U B pexnve
nyna TpaH3akuuii. Torga, ecnm NpuioXeHne He 0becneyunBaeT AO/HKHYHO
N30M15UMI0 AENCTBUI B TPAH3aKLUMW, B TAKOW 3anpoc MOXXHO NOMECTUTb
AENCTBMA N0 NPUHYAUTENBHOW N30NALUN, Takne Kak cbpoc napaMeTpoB
ceaHca, yaasieHve NoAroToB/MEHHbIX ONepaTopoB, O4NCTKA BPEMEHHbIX
Tabnvy n ap.



TIoAroToBKa COeIMHEHUH U U3OJISIIMST

Hacrpoiiku 6a3bl JaHHEIX B PgBouncer mo3BossioT TP OTKPHITHY COEMHEHHS BBIIONHATS JII00yIo KoMaHmy SQL. g aToro Jo6aBiuM aTpuOyT connect query B CTPOKY COeTHHEHHMS:
student$ sudo sed -i $'s/"* =.*/* = host=localhost port=5432 connect_query=\'PREPARE hello AS SELECT \'\'Mpuser, mup!\'\' greeting;\'/' /etc/pgbouncer/pgbouncer.ini
B KoH(HUIypaLOHHOM dafiie HOIyYuIn:

student$ sudo grep '“* =' /etc/pgbouncer/pgbouncer.ini

* = host=localhost port=5432 connect_ query='PREPARE hello AS SELECT ''lpuset, mup!'' greeting;

TlopxmoyaeMcsi K KOHCOJIH yIpaBJIeHHs ¥ IIepeYuThiBaeM HaCTPOHKH:

=> \c pgbouncer

You are now connected to database "pgbouncer" as user "student".

=> RELOAD;

RELOAD

TIpy OTKPHITHH COENMHEHHUS C cepBepoM PostgreSQL B maMsiTH 0GCITyKHBAIOIIETO MPOIIECCa CO3AaeTCs IIOArOTOBIIEHHEIH OIlepaTop:

\ => \c

| You are now connected to database "student" as user "student".

| => SELECT * FROM pg_prepared_statements\gx

2L RECORD 1 - m s s s e s o m ot oot ot e
name hello
statement PREPARE hello AS SELECT 'Mpuset, mup!' greeting;

+
|
|
prepare_time | 2024-08-14 11:04:48.755029+03
|
|
|
|
|

parameter_types | {}
result_types {text}
from_sql t
generic_plans 0
custom_plans 0

| => EXECUTE hello;

greeting
Mpuset, mup!
(1 row)
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Toru Posigres

Ha kakioe KJIMeHTCKOe CoeZIMHEHUe CO3/jaeTCsl
00C/Ty>KHBaIOLMH MPOIiecc Ha cepeBepe

bonbIlre KomuuecTBO CoOeIMHEHUH TIPUBOIUT K IIpoOiemMam

[Tyn coemyHeHWH 1MO3BOJISIET OJHOBPEMEHHO Pab0TaTh MHOTUM
K/IMeHTaM, OrpaHWYMBasi KOJIMUeCTBO COeJMHEHU C CepBEPOM

TpaH3aKIMOHHBIN PE)KUM ITyJ/la UMeeT 0COOeHHOCTH
C TOUKH 3peHUsI pa3pabOoTKU MMPUIOKEeHHUH

18
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Mpaktuka L Posigras

1. Ybeautech, uTo Tipu paboTe MPUIOXKEHUS Yepe3 Iy/T COeAMHEeHU
(mopt 6432) pa3Hblie T0/b30BaTe/ 00BIUHO BUAT OJHY U TY XKe
KOp3UHY. BbISICHUTEe IPUUKHY OIIMOKH 1 UCTIPAaBLTe KOJ
XpaHUMBIX (DYHKIMH Tak, YTOOBI PUIOXKeHHe paboTasio
KOPPEKTHO Kak 0e3 Tysia coeIMHeHUH, Tak U C HUM.

2. Vcrionb30BaHMe TTyJia MelllaeT BHIBOAY B >KypHas COOOILeHHI
cepBepa MHPOpMaLMH, OTHOCSIIIENCS TOJIBKO K OHOMY KJTUEHTY.
Haiue npunokeHue BbI3bIBaeT B Hauajie Ka)kK/10i TpaH3aKLUU
¢dyHkLuo webapi.trace (w1u empapi.trace), eciu B C1y>keOHOM
MaHe/IM YCTaHOBJIEH MPU3HAK TPaCCUPOBKU. Peanusyiite aTn
(byHKLMH TaK, YT0OBI OHM yCTaHAB/IMBA/IM NapaMeTp cepBepa
log_min_duration_statements = 0 u o6/ierdyany UAeHTUGDUKALUIO
K/aveHTa. [IpoBepsTe paboTy 1o )KypHaIy COOOLeHUH.
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Bo Bcex Temax Kypca, HaunHasi ¢ 3Toi, Mbl ByAeM 1CNONb30BaTb
NOAKNIYEHNE Yepes Ny COeANHEHNI Ha NopTy 6432 (HacTpoiika no
ymMo/si4aHuio). Pgbouncer HacTpoeH TOYHO Tak Xe, Kak 6b1/10 NnoKasaHo
B AE€MOHCTpauun.

1. Mpo6nema BOCNPON3BOAMTCA cnenyoLwmm obpasom. OTKpolTe aBe
BKNaaKku 6paysepa C KHWKHbIM MarasuHoM. B nepBoii Boiiante Kak alice

N NONOXNTE B KOP3UHY OAHY WU/IN HECKO/IbKO KHUT. BO BTOpOW 3alnguTe Kak
bob 1 npoBepbTE KOP3UHY.

[oCKo/IbKY OAMH NMO/Ib30BaTe b BUAUT KOP3MHY APYroro nosb3oBarens,
MOXHO NPeANno/IoKUTb, YTO [ie10 B pasrpaHnyeHnn aoctyna. Ytobbl NOHATD,
B KAKOM MecTe c/ieflyeT uckatb npobsemy, BCOMHUTE Matepuas TeMb
«[1punoxeHune 2.0».

2. Heobxoanmble oyHKLMN yXe MMeloTCA B 6a3e AaHHbIX, HO HUYero He
aenatot. PyHkuua webapi.trace NpuHMMaET Ha BXOA TOKEH ayTeHTuhmnkaumm
(vnn NULL, ecnu nonb3oBaresib He BOLLE/T B CUCTEMY).

Ana naeHTndukaumm MoXHO 1Cnosib3oBaTb napameTp log_line_prefix
C Mackon %a, BbIBOAALLEN NMSA NMPUNOXKEHUSA. VIMA NPUNOXEHUS
ycTaHaB/MBaeTca napameTpom application_name, B KOTOpoe MOXHO
3anuncatb UMSA Nonb3oBaTeNns, ec/i OHO N3BECTHO.



1. KoppekTHasi padoTa C IIy/IOM COeTHHEHHH

Hp06neMa COCTOHMT B TOM, 4TO (byHKI.II/IH, IIPpOBepPsAIINasa TOKEH, 3allOMHUHAET I10JIb30BaTeJIsl B [IapaMeTpe CepBepa Ha
YPOBHE CeaHCa:

=> \sf check_auth

CREATE OR REPLACE FUNCTION public.check auth(auth_token uuid)
RETURNS bigint
LANGUAGE plpgsql
STABLE
AS $function$
DECLARE
user _id bigint;
BEGIN
user_id := current setting('check auth.user id', /* missing ok */true);
IF user id IS NULL THEN
SELECT s.user id
INTO STRICT user id
FROM sessions s
WHERE s.auth_token = check_auth.auth_token;
PERFORM set config('check auth.user id', user_id::text, /* is local */false);
END IF;
RETURN user id;
END;
$function$

910 paboTaeT, KOraa OJIst KaXKO0ro KJIMEHTa (B HAIEM Clydae — CTPAHUILI IPUIOKEHUST) UCIIOJIE3YEeTCsI COOCTBEHHBIN
ceanc. Ho B ciiy4ae myna coeIMHEHUHN BCE KJIMEHTHI MOTYT O0CITyKUBATHCSI OHUM CEaHCOM.

UcnpaBiieHue COCTOUT B TOM, YTOOBI YECTHO BBINOJIHSITE IIPOBEPKY KAXKIHA pa3 IpPHU BEI30Be QYHKITHN:

=> CREATE OR REPLACE FUNCTION check_auth(auth_token uuid) RETURNS bigint
AS $%
DECLARE
user_id bigint;
BEGIN
SELECT s.user_id
INTO STRICT user_id
FROM sessions s
WHERE s.auth_token = check_auth.auth_token;
RETURN user_id;
END;
$$ LANGUAGE plpgsql STABLE;

CREATE FUNCTION

2. TpaccupoBKa

OYHKIUS TPACCUPOBKY IJISI afMUHKHU:

=> CREATE OR REPLACE FUNCTION empapi.trace() RETURNS void
LANGUAGE sql SECURITY DEFINER
RETURN set_config(

'log_min_duration_statement’,

9,

/* is_local */ true

);
CREATE FUNCTION
OOpaTuTe BHUMaHUe, YTO IIapaMeTp YCTAHABIMBAETCS Ha BPEMsI TPAH3aKIMHU (TPETUH TapaMeTp).
CDyHKI.II/IH TPaAaCCHUPOBKHU [OJId Mara3vHa:

=> CREATE OR REPLACE FUNCTION webapi.trace(auth_token uuid) RETURNS void
LANGUAGE sql SECURITY DEFINER
RETURN ROW(set_config(
'log_min_duration_statement', '0', /* is_local */ true
)l
set_config(
'application_name',
(SELECT ‘'client=' || u.username
FROM users u JOIN sessions s ON u.user_id = s.user_id
WHERE s.auth_token = trace.auth_token), /* is_local */ true
)
)i



CREATE FUNCTION

YToOBI UM IIOJIL30BATEIS [I0TIAJI0 B KypHAJI coo0IIeHul, HeoOxonuMo u3MeHuTh napameTtp log line prefix, Hampumep, Tak:
=> ALTER SYSTEM SET log_line_prefix = '%m [%p] %q%u@%sd (%a) ';

ALTER SYSTEM

=> SELECT pg_reload_conf();

pg reload conf

3mech K CTAaHOAPTHOMY BHIBOAY HO0ABIEHO UMS IPUIOKEHUS.
ITpoBepuM.
=> SELECT webapi.login('alice');

33553b90-5896-4962-90c4-03a7042a1037
(1 row)

=> BEGIN;
BEGIN

=> SELECT webapi.trace('33553b90-5896-4962-90c4-03a7042a1037");

=> SELECT 2+2;

?column?

=> COMMIT;
COMMIT
student$ tail -n 1 /var/log/postgresql/postgresql-16-main.log

2024-08-14 11:18:19.088 MSK [179644] student@bookstore2 (client=alice) LOG: duration:
0.153 ms statement: SELECT 2+2;

Tenepb 3TUM d)yHKL[I/IOHaJ'IOM MO2KHO IIOJIb30BAThCHA, YCTaHABIIUBAs B IIPUJIOKEHUHU IIPU3HAK TPDACCUPOBKH B CHy)KeﬁHOfI
IIaHeJIn.
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[1pakTuka+ Pos{gres

1. B gByx ceaHcax MoAk/IHOunTech K 6a3e student posibio student
yepes Iy/1 COeJUHeHVH. B TpeTbeM ceaHCe MOAK/IIOUNTEChH
K KOHCOJIM pgbouncer v nu3yuuTe BbIBOJ, KoMaH] SHOW CLIENTS
u SHOW SERVERS.

2. [TlepenuiuTe cnenytonuii hparmeHT SQL-Koza Tak, UTOOBI OH
KOPPEKTHO BBITOJIHSJICS TIPU UCT0J/Ib30BaHUU MyJ/la COeTMHEHUM:
INSERT INTO master(id, s)

SELECT nextval('m_seq'), 'mi';
INSERT INTO detail(id, m_id, s)
SELECT nextval('d_seq'), currval('m_seq'), 'di';

3. BocnpousBegute npobseMy c peKoMeHaTeTbHbIMU
OG/I0KMPOBKaMH YPOBHSI CeaHca MPH MUCTIOh30BaHUH ITyJ1a
COeIUHEHUH B pPe)KHMe TPaH3aKL[1H.

20



1. Koxcosns pghouncer

IBaxmel mogkiTiouaeMmcs K 6a3e student posneio student:

student$ psql postgresql://student@localhost:6432/student?password=student
student$ psql postgresql://student@localhost:6432/student?password=student
TonkmroyaeMcst K KOHCOIU pgbouncer:

student$ psql postgresql://student@localhost:6432/pgbouncer?password=student
=> \X

Expanded display is on.

=> SHOW CLIENTS;



-[ RECORD 1 ]
type

user
database
replication
state

addr

port

local addr
local port
connect time
request time
wait

wait us
close needed
ptr

link

remote pid
tls

application_name
prepared statements

-[ RECORD 2 ]
type

user
database
replication
state

addr

port

local addr
local port
connect_time
request time
wait

wait _us
close needed
ptr

link

remote pid
tls

application name
prepared statements

-[ RECORD 3 ]
type

user
database
replication
state

addr

port

local addr
local port
connect_time
request time
wait

wait us
close needed
ptr

link

remote pid
tls

application name
prepared statements | 0

3meck 0TOOpaxkKaTCS TPU COENUHEHU K KIIHeHTaMu pgbouncer: fiBa ceaHca s student, MoAKIIOYEHHEIX K 0a3e student,

student

pgbouncer

none

active

127.0.0.1

49920

127.0.0.1

6432

2024-08-14 11:18:24 MSK
2024-08-14 11:18:24 MSK
0

59157

0

0x55f78c98b2e0

student

student

none

active

127.0.0.1

49916

127.0.0.1

6432

2024-08-14 11:18:24 MSK
2024-08-14 11:18:24 MSK
0

0

0

0x55f78c98ad70

student

student

none

active

127.0.0.1

49918

127.0.0.1

6432

2024-08-14 11:18:24 MSK
2024-08-14 11:18:24 MSK
0

0

0

0x55f78c98h028

0

psql

U OOHO IIOOKJ/IIDYEHHE K KOHCOJIH.

=> SHOW SERVERS;



<[ RECORD 1 ]------- e e il

type | S

user | student

database | student

replication | none

state | idle

addr | 127.0.0.1

port | 5432

local_addr | 127.0.0.1

local port | 41744

connect time | 2024-08-14 11:18:24 MSK
request time | 2024-08-14 11:18:24 MSK
wait | 0

wait_us | 0

close needed | 0

ptr | 0x55f78c993580

link

remote pid | 180266

tls | TLSv1.3/TLS_AES_256_GCM_SHA384/ECDH=prime256v1
application_name | psql

prepared statements | 0

3mech BUAHO, YTO Cefyac UCIOJIb3YETCs TOJIBKO ONHO CoefuHEeHre pghbouncer ¢ cepBepoM 6a3 faHHBIX
=> \q

| = \q

| =>\a

2. ®yaknuu nextval u currval

Bce, uTo HY2XHO COejlaThb — 3aKJIIOYUTh o0e KOMaH[H B OOHY TPaH3aKIHUIo.

Ho Ha mpakTHKe He CTOUT HAIPSIMYIO BHI3BIBATh (PYHKILNUY YIIPABJIEHUs [I0CIEeI0BaTeIbHOCTIMU 6€3 0co00M
Heo6xoauMocTH. JIydiine 00bsIBUTh aBTOMATHYECKYIO TeHepaluio YHUKAIbHEIX 3HAaYEHUH, KaK 9TO OMPEeNeieH0 CTaHaapTOM
SQL:

student$ psql

=> CREATE DATABASE ext_connpool;

CREATE DATABASE

=> \c ext_connpool

You are now connected to database "ext connpool" as user "student".

=> CREATE TABLE master(
id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
s text

)i

CREATE TABLE

=> CREATE TABLE detail(
id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
m_id integer REFERENCES master(id),
s text

);

CREATE TABLE
A BCTaBKy MOXXHO OPraHM30BaTh ¢ moMoIsio PL/pgSQL cienyommmM o6pa3oMm:

=> DO $$

DECLARE
m_id integer;

BEGIN
INSERT INTO master(s) VALUES ('ml') RETURNING id INTO m_id;
INSERT INTO detail(m_id, s) VALUES (m_id, 'd1');

END;

$$;

DO

=> \q
3. PeKOMeHJIaTeJILHLIe 6HOK[’IPOBKH Ha ypoOoBHEe CeaHCa

IlepBHIl KIMEHT yCTaHaBNIMBaeT PeKOMeHOaTe IbHYy0 OJIOKMPOBKY Ha yPOBHE CeaHca:



student$ psql postgresql://student@localhost:6432/ext_connpool?password=student
=> BEGIN;

BEGIN

=> SELECT pg_backend_pid();

pg backend pid

=> SELECT pg_advisory_lock(42);

pg_advisory lock

=> END;
COMMIT
BroKMpOBKa yAepKUBAETCs II0CJIe OKOHYaHUs TPaH3aKIuu

=> SELECT objid FROM pg_locks WHERE locktype = ‘'advisory';

Ter{epb IIOABIIAETCA TPAH3aKIHUsA BTOPOTO KIIMEHTa:

student$ psql postgresql://student@localhost:6432/ext_connpool?password=student

| => BEGIN;

| BEGIN

B aTo BpeMs HepBI:Iﬁ KJINEHT IIBITaeTCA 0CB060111/IT13 6]'[0KI/Ip0BKy, HO HE€ MOXKET, IIOCKOJIBKY BBIIIOJIHAETCA B OIPYI'OM CeaHCe:
=> SELECT pg_advisory_unlock(42);

WARNING: vyou don't own a lock of type Exclusivelock
pg_advisory unlock

=> SELECT pg_backend_pid();

pg_backend pid

3aTO MOKET BTOPO# KIIMEHT, XOTh OH U He YCTaHABIMBAJ 3Ty GIIOKMPOBKY:
| => SELECT pg_advisory_unlock(42);

pg_advisory unlock

| => comMmIT;

| commIT



