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Wcnonb3oBaHne matepuanos Kypca

HekoMmepueckoe 1cnonb3oBaHne MaTepuasnoB Kypca (npeseHTauumu,
[eMOHCTpaLmmn) pa3peLuaetcs 6e3 orpaHuyeHuii. Kommepueckoe
MCNOIb30BaHNe BO3MOXHO TOJIbKO C MUCbMEHHOTO paspeLleHns KomnaHum
Postgres Professional. 3anpeliaetca BHeCEHNE U3MEHEHWIA B MaTepuasibl

Kypca.

OGparHas cBA3b
OT3bIBbl, 3aMeYaHus 1 NPeasIoKEHNA HanpaBnsiTe no agpecy:
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OTKa3 OT OTBETCTBEHHOCTU

KomnaHua Postgres Professional He HeceT HMKakoii OTBETCTBEHHOCTHM 3a
No6ble NoBpexaeHnsa 1 yobITKKX, BK/loYas NoTeplo Aoxona, HaHeCeHHbIe
MNPSAMbIM UKW HENPAMbIM, CNeUnasIbHbIM UKW CyYailHbIM UCMOIb30BaHMEM
maTtepuanos Kypca. KomnaHusa Postgres Professional He npegocTtasnser
Kakux-nmbo rapaHTuii Ha matepuasibl Kypca. MaTtepuansl Kypca
NpeaocTaB/sIlOTCA Ha OCHOBE MPUHLMNA «Kak eCTb» 1N KoMnaHusa Postgres
Professional He 06a3aHa nNpeAoCTaBNATbL COMPOBOXAEHME, MOALEPXKKY,
06HOBNEHUSA, pacCLUMPEHNA N N3MEHEHUS,
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Tembl Posygres

[1715 uero UCHob3yeTCs My/ COeIMHEHUN

[Tyn coequHeHMi B 00111eM apXUTEKTYpe CUCTEMBbI
HoctyrnHele BapuaHThl, PgBouncer

Pe>kriMbl pabOThI

Bornpocsl ayTeHTUhMKaLAN

YrpasneHue 1ysioM

OcobeHHOCTH pa3pabOTKK MY HaJTMUUH ITy/1a

[ToaroToBKa coeiMHEHUU
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OAOuH KNWeHT, oaAnH MPpouUecc Posggres

Cosfaaue coeuHeHUs1 00XOUTCST IOPOTO

ayTEHTHCbHKaL[HH, HarloJHeHUe Kellei

BoJibilioe KOMUeCTBO COeIMHEeHUH 3amMe/iyisieT paboTy cepBepa

Kaxkj0e coeiiHeHue pacxolyeT MaMsiTh

PostgreSQL

KNNEeHT

npouecc

BcnoMHum apxutekTypy PostgreSQL. Korga KnMeHT nogknryaeTcs
K cepBepy, 415 HEro co3[aeTcs OTAe bHbIN 06CTY)XMBatOLLMIA NpoLiecc,

C KOTOPbIM 1 NPOUCXOANT BCS AasibHeillasn paboTa aToro knveHTa. Moatomy
KONMYECTBO 0OC/Y)XMBAOLLIMX NPOLECCOB Ha CepBEpPEe PaBHO KOMMYECTBY

KTMEeHTOB.

Mpy 6O/bLLIOM KONMMYECTBE K/TIMEHTOB 3TO BbI3bIBAET NPO6G/IEMbI:

« CosgaHve coeguHeHnn 06xoaMTCs 40pPOro, B OCHOBHOM M3-3a TOr0, YTO
yCTaHOBKa coeanHeHust TpebyeT ayteHTUdmkaumm (0CobeHHO B criyyae
LUNPPOBaHHbIX COeANHEHWIN) N HANO/THEHUS Kellein (Hanpumep, Kewa
CYCTEMHOrO Karasora).

* BorblIoe KOMMYeCcTBO NPOLIECCOB 3aMesIsieT paboTy cepBepa.
OCHOBHasi NPUYMHA B TOM, YTO /181 CO3[aHNS CHUMKA [laHHbIX (a 3TO

yacTasn onepauusi) NPUXoanTcs NPOCMATPMUBATL CMUCOK BCEX MMELLNXCS

NpoLeccoB. M Takoii NpocMOoTp TpebyeT 6/I0KUPOBKN BHYTPEHHMX

CTPYKTYP Aa@HHbIX.

° Ka)K,U'bIVI npouecc 3aHMMaEeT onpegeneHHyro 4actb nNamMAaTn cepBepa.

MakcrumasibHoe KO/IM4eCcTBO COeAMHEHWNA, HE Bbi3blBaloLLEe CNTOXHOCTE,
3aBUCUT OT MHOIMX dpakTopoB (Hasimume cBo60AHOM NamsaTh, KOIMYECTBO
a4ep) v 06bIYHO NEXMUT B AnanasoHe 0T HECKO/IbKMX COTEH A0 HECKOJIbKMX

TbICAY.
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[Tyn coeaAnHeHNN Posigres

OO6bIYHO OOIBINTYIO YaCTh BpEMEHHU COeJuHeHHe TIPOCTarnBaeT

MeHekep 1y/ia CoeJUHEeHUH

OTKpbIBaeT U yZiep>kKMBaeT HECKO/IbKO COe/JMHEHUN C CepBepOM

[l KTMeHTOB BBITJIANUT Kak cepep PostgreSQL,
Juist cepBepa PostgreSQL BBITIAAUT KakK KIWEHT

PostgreSQL

K/TNEHT iz
nyn npouecc

[laxe ecnv KNNEeHT OTKpbIBAET COeNHEHE Ha[0Mro, 60/bLUYI0 YacTb
BPEMEHN OHO 0ObIYHO NPOCTaMBaeT, pacxogys pecypcbl. ECm HeCKONbKO
K/IMEHTOB CMOTYT BOCMNO/1b30BaTbCA OAHUM COeANHEHNEM, 3TO NOMOXET
peLmnTb yNoMsiHyTble nNpo6siemMbl. (MOXHO NPOBECTU HEKOTOPYHO aHa10r1Lo
C nepegayvent gaHHbIX N0 CETU: MeXay aboHEeHTamMu HET BblAeNeHHOro
COeVHEeHMs, a JaHHble nepeaatTca HebOoTbLUIMMN NakeTamu, UCMNosb3ys
NMeoLMECs KaHasbl CBA3MN.)

UT06bI OAHOBPEMEHHO paboTartb C 601bLINM KOSIMYECTBOM K/TMEHTOB,
NCNONb3YETCA r1y/1 COeOUHEHUU.

CneuuanbHas nporpaMmma — MeHempKep nyna — OTKPbIBAET N yaepXuBaeT
HekoTopoe (HeboNbLLOE) KONYECTBO COeAnHeHu ¢ cepeepom bBA. Ans
cepsepa b/} Bce BbIrNAQUT Tak, Kak 0yATO MMETCA HECKO/IbKO
AONTOXUBYLLNX COEANHEHWA.

KnueHTbl noaknoyarotTca He K cepeepy b/, a kK meHemxkepy nyna. [na atoro
OH peannayeT TOT Xe KIMEHTCKUIA NpoToKos, YTo 1 PostgreSQL,
«NPUTBOPSAACL» AN KNTMEHTOB 6a30M AaHHbIX. KNMeHTCKne 3anpochl
nepeagpecytotca cepsepy b/, NCNonb3ysa OAHO N3 UMEIOLLNXCA CBOOOAHbIX
COoelHEHWA.
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MecCTO B apxXuTeKkType Posggres

Ha cepsepe nipuioskeHus

K/IMEeHT UCTIOMb3yeT ObICTpOe JIOKaTbHOe MOAK/IIoueH e
TIOZIK/IIOUeHNe K CepBepy yCTaHaB/IMBAeTCs OAUH Pa3 U Mepercrioyb3yeTcst

PostgreSQL
K/TNEHT iz
ny”n npouecc
LI:

MOXHO No-pa3HOMY BCTPOUTb Ny COEANHEHWNI B apXUTEKTYpPY
NH(POPMALMOHHO CUCTEMBI.

OAOuH BapraHT — pasMecTUTb MeHeIpKep Nnysia Ha cepBepe NPUIOXKEHUS.
OO6bIYHO 3TO BYAET Ny/, NPEAOCTAB/SEMbIA CAMUM CEPBEPOM MPUTOXEHNI
nnu apansepom PostgreSQL, XoTa npy HEOBXOANUMOCTI MOXHO
BOCMO/1b30BaTbCS 1 CTOPOHHUM PELLEHNEM.

Mpwn 3TOM KAIMEHT NoMyYaeT BO3MOXHOCTb ObICTPO MOAK/IHYATLCS

K TOKaNIbHOMY MEHepKepy nysna, a BpeMs yCTaHOBKM COeAMHEHUS

c cepBepom B[] nepectaeT urpartb posib, NOCKO/bKY BbINOMHAETCSA TO/bKO
O4MH pas. (ATo He COBCEM BEPHO, NMOCKO/IbKY peanun3auus nyna MoxeT
npegycmarpueatb AMHaMuyeckoe fobasneHne n oTKlYeHne CoeanHEHNIA
c CYB/l B 3aBMCUMOCTM OT Harpy3ku, HO Uaes octaeTcsl TOM e camoin —
0HO coeAnHeHMe UCMOoMb3yeTcs MHOTOKPAaTHO.)
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MecCTO B apxXuTeKkType Posggres

Ha cepBepe 6a3 flaHHBIX

€CJ/IM UCII0J/Ib3YeTCA HeCKOJIBKO CepBepOB HpI/IJ'IO)KEHI/Iﬁ

BcTpoeHHoro 1ysia coeiMHEHU HET

PostgreSQL

nyn npouecc

C Opyror CTOpOHbI, €C/I UMEETCA HECKOJ/IbKO CEpPBEPOB NPUIOXKEHWMN,
TO NyN COEANHEHWUIA UMEET CMbIC/ yCTaHaBNMBaTb Ha cepsepe bl — nHauve
OyZlIET CIOXHO OrpaHNYNTb KONIMYECTBO COEANHEHW.

Mpn aToM B PostgreSQL noka HeT BCTPOEHHOTIO nysa CoOeAUHEHUI, HYXXHO
MCNO/Ib30BaTb CTOPOHHNE peLLeHUs.
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MecCTO B apxXuTeKkType Posggres

W Ha cepBepax MpUIOKEeHWH, U Ha cepBepe 0a3 JaHHBIX

T10JIe3HbIE CBOMCTBA KOM6I/IHI/Ipy1-OTCH
HaK/1aJiHbIe paCXoAbl paCTyT, HO 00OLIYHO HEBETUKU

hs PostgreSQL

KNMUEeHT

nyn
]

nyn npouecc

KNNEeHT s

nyn
Ll:

BoobLLe roBops, B 3TOM C/ly4ae MOXET UMETb CMbIC/1 UCNOJb30BaTh
MeHepKepbl Ny/10B U Ha cepBepax NPUIoXKeHUn, n Ha cepeepe B[], 4TOObI
O[HOBPEMEHHO M COKPaTUTb BPEMS MOAKIHOYEHNSA, N OTPaHNYUTb
KONIMYeCTBO COeMHEHW.

Cnepayet yunTbIBaTb, YTO KaXKAblii IONOMHUTENbHbI y3en Ha NyTu OT
KIMEeHTa K cepBepy OyAeT BHOCUTb onpeaesieHHble HaknaaHble pacxofbl,
HO OHW, KaK NPaBW/10, HE3HAYNTESTbHbI.
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JloCcTynHbIE NPOAYKTH Posigres

PgBouncer

cTaHjapT Ae-(hakTo

HCII0/Ib3yeM JaJjiee KaK IMpumMep
Pgpool-II

He TOJIBKO ITyJ1, HO ¥ Oa/laHCHPOBKA Harpy3Ku
Odyssey

MHOT'OMOTOYHBII, BEICOKOTTPOM3BOAUTE/IbHBIN

U Jp.

Kak y>xe roBopunocb, MHOIMEe, eCin He BCe, CEPBEPbI MPUIOXKEHUIA U NPOCTO
[ipanBepsbl, peannsyrolme KIneHT-cepBepHbIii NpoTokon PostgreSQL,
NpPeaoCTaBASAT BO3MOXHOCTb OpraHmn3aunmn nyna cCoeanHeHnin Ha
KNIMEHTCKOW CTOPOHeE.

Kak y»Ke roBopuiocb, BCTPOEHHOTO MeHemkepa nyna B PostgreSQL noka
HET, HO eCTb CTOPOHHME NPOAYKThI. Bce npeacTaB/ieHHble 3/ech
MeHeAKepbl — NPOEKTbI C OTKPbITbIM UCXOAHbIM KOIOM.

PgBouncer (https://www.pgbouncer.org/) ncnosib3yetcsa o4eHb LUNPOKO
N ABNAETCA CTaHOapTOM Ae-hakTo. ITO Nerkuii nyn coeanHeHnin, 6e3
AONONHUTENbHbBIX QOYHKUNIA. IMEHHO 3Ty nporpaMmmy Mbl 6yaem
paccmMaTtpueaTb fasiblle B 3TOW Teme.

Pgpool-ll (https://www.pgpool.net) paspabarbiBaeT komnaHna SRA OSS
(AANoHKMs). DTO HE TOMLKO Ny COEANHEHWNI, HO 1 GaNaHCUPOBLLUK Harpy3Ku.
OH peanuayeT MHTEPECHbIN DYHKUMOHa (Hanpumep, aHann3 Tpadmka ass
TOro YTOObLI OTINYATL NULLYLLIME TPaH3aKLMK OT TONIbKO YMTAKOLLMX).

Odyssey (https://github.com/yandex/odyssey) — nyn coeguMHeHN OT
KomnaHum AHgekc. OCHOBHOE NPENUMYLLECTBO COCTOUT B MHOIONOTOYHOM
apxXuTekType, no3BonsLen 406UTLCSA BbICOKON NPOU3BOANTE/TLHOCTMW.

3T0, KOHEYHO, HE MOJIHbIN CNUCOK.


https://www.pgbouncer.org/
https://www.pgpool.net/
https://github.com/yandex/odyssey
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PeXxnmbl paboThl Posggres

«ITym ceancoB»

MOXXET UMETb CMBIC/I TOJIBKO [JI1 KODOTKHUX C€dHCOB

«ITyn TpaH3aku»
pa3Hble TpaH3aKL[UK1 OJJHOTO KJIMEeHTCKOro ceaHca
MOT'YT BBITIO/THATHCS B Pa3HBIX COEJUHEHUSIX C CEPBEPOM
OCHOBHOM PeXXUM
€CTb 0COOEHHOCTH, KOTOpPbIe HaJI0 YUMTHIBATh IPU pa3paboTke

«IIyn onepatropoB»

3dlipenideT TpdH3aKLWK, COCTOALIE 6o/ee ueM U3 OAHOI'0 OriepaTopa

HoBbIl My coeIMHEHUI CO3A,aeTCsl /i1 KaXK0M Taphbl
«ba3a JaHHBIX — POJTb»

MeHemxkep nyna MOXeT paboTaTb B HECKO/TbKMX PEXMMAX.

B pexvMe «nysa ceaHCOB» K/IMEHTY NPeAoCTaB/IAETCs BblAeNeHHOe
COe[IHEHVE 13 YMCNa AOCTYMHbIX. DTOT PEXUM MONe3eH TONbLKO B C/lyyae
KOPOTKOXUBYLLNX COEAUHEHWIA: KNIMEHT NOAK/TOYAETCS, BbINO/HSAET
TpaH3aKUMIo 1 TYT Xe OTKNoUYaeTcs. Hanprumep, 3To MOXeT 6bITb cuctema
MOHUTOPUHTA, NOChINAoLLAsA 3anpoCkl pa3 B CEKYHAY.

PeXxnm «nya TpaH3akuuii» ABnsieTcs Hanbonee YHUBEPCasIbHbIM U
nonesHbIM. B HeM coegnHeHne NpeaocTaBSETCS OTAENbHO AN1S1 KaK A0
TpaH3akuun. Takoi pexunm noneseH 1 B criyyae, Koraa KnneHT
yCTaHaBMNBAET [I0/ITOXMBYLLIEe coeAnHeHne. Ho 13-3a Takoro pexmmMa
BO3HMKAIOT onpeaeneHHble 0COB6EHHOCTH, KOTOPble HEOBX0ANMO YUUTbIBATb
Npu pa3paboTke NPUNoXeHiA. Mbl MOrOBOPUM O HUX HEMHOTO MO3XE.

PgBouncer nmeert eLle oAnH PeXnmMm — «mny onepartopoB», HO OH
hakTnyeckn 6ecnoneseH, NOCKo/bKY NPOCTO 3anpeLaeT BbiNo/IHEHNE
TpaH3aKuni1, CoCTosALWMX 6osiee Yem U3 oAHOro oneparopa (paboraet
TO/IbKO C PeX1MoM asBTodpukcaumn).

Jlo6oe coeiHEHNE C CepPBEPOM BCErAA BbINOMHAETCS K ONpeAeneHHol’
6a3e JaHHbIX 1 NoA onpeaeneHHol posbio. Mo3ToMy Ha Kaxayto napy
«6a3a fJaHHbIX — POJib» MEeHemKep Ny/1I0B CO3AaeT HOBbIV Ny COeANHEHWIA.

N3-3a 3TOro cxema c nysioM coefiMHEHWIA BPSAL, /i UMEET CMbIC/1, €C/N
MCNOJIb3YETCS MHOMO pas/inyHbIX ponei n 6a3 gaHHbIX. OgHako 06bIYHO BCe-
Taku Ucnosnb3yercsa ogHa 6asa JaHHbIX Y OrpaHNYeHHOEe KO/IMYeCTBO posei
(c ayTeHTUMKaumneil KOHEYHbIX Nosib30BaTesIeN Ha YPOBHE NPUTOXEHUS).
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AyTeHTUpumkauma Posjgres

MeHekep 1ysia ayTeHTUPULMPYET COeMHEHUS K/TMEHTOB,
cepBep 0a3 JaHHBIX ayTeHTUPUIUPYET COeUHEHHUS TTy/a

TpebyeTcs crieljaabHasl HaCTpOiKa
MOYKHO MCIT0/Ib30BaTh (aiin popmara pg_hba.conf

PostgreSQL
K/TNEHT iz ; ;
nyn npouecc

10

13BeCTHO, YTO ayTeHTUdMKauunio BbINONHAET cepBep BA. Ho npu Hannyum
nyna coeanHeHW Hemb3sa nonararbCcs To/IbKO Ha Hee.

[MOCKOMbKY B fIAHHOM C/lydae MeHepKep nyna siBfsieTca TOUKOW Bxoaa Aasis
K/IMEHTOB, OH caM [A0J/IKEH BbINOJHATb ayTEHTU(UKALMIO aHaSTIOTMYHO TOMY,
Kak aTo aenaet cepsep bA. VIHaue nto60on KNUEHT CMOXET NOMYyUnNTb
HeCaHKLUMOHNPOBAaHHbIN AOCTYM K yXe OTKPbITOMY coefMHEHUIO (KOTopoe
6b1/10 ayTEHTUOMLMPOBAHO cepBepom Bl oAnH pa3 Npu OTKPbLITUN).

Takum 06pa3om, cxema nonyyaercs creayouas:
1. MeHemxep nyna BbIMNONHSAET ayTeHTUUKALIMIO BXOASILLErO COeANHEHUS.

[nsa aToro emy TpebytoTcA HACTPONKK, 6oee UM MeHee aHa1I0rMYHbIe
nmetowmmca B PostgreSQL. PgBouncer no3sonsieT o6ontnce 6onee
MPOCTbIMU HACTPOIKaMn, HO AOMNYCKaeT U UCMOJIb30BaHne 06bIYHOMO
daiina oopmara pg_hba.conf. Heo6xoAMMO yunTbIBaTb, YTO MEHEMKEP
nyna MOXeT NoAAepXunsartb He BCe MeTOoAbl ayTeHTudukauum. Hanpumep,
PgBouncer Hanpsamyto He nogaepxmBaet GSSAPI, LDAP un 1. n. (OgHako
nogaepxxka PAM no3sonseT ncnonb3oBarb pas3/iMyHbie METOAbI.)

2. Npwv ycnewHoi ayteHTudukauum, ecam notpebyercst OTKPbITb HOBOE
coeinHeHne ¢ 6a30i gaHHbIX, MeEHemKep nyna nepenaet PostgreSQL
NHd)OPMaLINIO, MOTYYEHHYIO OT K/IMEHTa (Hanpumep, UMs 1 Naporib),

a PostgreSQL ayteHTUuumpyeT Bxogsuee coegnHeHne 06bI4HbIM
o6pasom. (XoTda B 00LLEM Crlydae MeHemKep nysa MOXeT NoAKNYaTbCs
K PostgreSQL nog apyron posibio, UTHOPUPYS NaeHTUdrKauuo KnmeHTta.)



MuHHMa/IbHasA HaCTPOHKa

daiin HacTpoek PgBouncer:

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

SrW-r----- 1 postgres postgres 10684 wwoH 23 22:51 /etc/pgbouncer/pgbouncer.ini
student$ sudo grep '~[~;]' /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 Cexmus [databases] o3BoJIsieT IlepeajipecoBLIBATEL 00paleHus K pasHeIM B/l Ha pasHble cepBepsl PostgreSQL (B HallleM ciIydae 3TO He UCII0/Ib3yeTcs);
e PgBouncer ciaymraeT IIopT 6432;

e Icmoib3yeTcsl ayTeHTHQHKAIIHS scram-sha-256;

e PoJb student Mo>KeT BBIIOJIHAT aIMHUHUCTPUpOBaHKe PgBouncer;

e MCro/b3yeTcsl PesKUM ITyJla TPaH3aKITHH.

Daii oIb30BaTe Ie:
student$ sudo cat /etc/pgbouncer/userlist.txt

"student"”

"SCRAM-SHA-256$4096 : 9NAceJ4BOEK2Y05yaqngLg==$BulgV6zIsKLuT8cy®@8nHEK3+Tn6598e51YsQqZWqs0o=:
E/+2m1RO9I9KrGqTdAf11cTKyZ5k  rbokMMwwlPG4hLO="

"web"

"SCRAM-SHA-256$4096: 1U+pdFsLHIAgqbZ5ApyDV1w==$dukKRSxhy+q12Sj5IAm0o2Aw9+4iTpTIiSEAHhrHUyRU=:
ZVkUwp4/gs5BxvIQwAHEIR29CufFNYnwL9rZ20pEMzk="

"emp"”

"SCRAM-SHA-256$4096: LHysqE+d4A3ZwZgnHDHrBA==$10gq/d4PjAi5FJBR+ac2FtPKL4fod1lp3leKXdXa+xlc=:
zkAGT7055RakzwGygYZc2gFdIffzGl+1DNCRaUiFZR8="

YTo6BI He CHHXPOHH3HPOBATD ITaPOJIH, MOKHO II0JTy9aTh MX HEIIOCPeZICTBEHHO ¢ cepBepa BJI:
student$ sudo grep ‘auth_query' /etc/pgbouncer/pgbouncer.ini

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

;3 run auth query on a specific database.

;auth_query = SELECT rolname, CASE WHEN rolvaliduntil < pg_catalog.now() THEN NULL ELSE rolpassword END FROM pg_authid WHERE rolname=$1 AND rolcanlogin
;3 Authentication database that can be set globally to run "auth query".

Tlonpo6yeM noAKIOUUATHCS. [TockoIbKY PgBouncer HacTpoeH Ha ITapoJIbHYI0 scram-sha-256-ayTeHTHOUKAIIIO, 3a/la/iM I1apoJIb SIBHO B CTPOKE ITOJK/II0YEeHHS (MOXKHO OBIJIO GBI
HCII0Ib30BaTh Qaiy ~/.pgpass):

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

pg_backend pid

TlopkIr0YeHue paGoTaeT.

Tereps 3aKpoeM coe[JUHeHUe 1 0TKPOeM ero 3aHOBO:

=>\q

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

pg_backend_pid

DaKTHUYECKHU MBI IIpoJio/pKaeM paﬁOTaTb B TOM ’Ke CaMOM CeaHcCe, KOTOprfI PgBouncer YZAep>KuBaeT OTKPBITBIM.
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YnpaBneHue Posigres

Koncoss yripasnenus PgBouncer
nogxroueHue psql K rcesmobasze pgbouncer

SHOW — psizi KoMaH/ Z1/151 BbIBOZIa COCTOSIHUSL M IpyTroil HH(GOopMaLuu
PAUSE — niprocTaHOBKA K/IMEHTOB ([151 Tiepe3arpy3Ku 6a3bl JAHHBIX)
RESUME — Bo306HOB/IeHNEe PabOThI

RELOAD — niepeunThiBaHue (haiisia KoHDUTypaLyuu

Y Ipyrye BO3MO)KHOCTH

12

[nsi ynpaBneHusi PgBouncer ncrnonb3yeTcst KOHCO/b, K KOTOPOU MOXHO
NOAKNHUYNTBLCSA C MOMOLLLH 06bIMHOIO psgl, ykasbiBas cneumansHyto B/,
pgbouncer.

KoHco/1b N03BONAET 3anpallmBaTrb COCTOAHME CUCTEMbI U BbINO/HATL PAL
KOMaHA. Hanpumep, MOXHO MPUOCTAHOBUTL MOTOK 3aMpPOCOB OT K/IMEHTOB Ha
BpemMsa nepesarpysku cepsepa bl n 1. n.



KoHcoJis ynnpaBjaeHust

YTo6BI paboTaTh C KOHCOJIBIO YIIpaBIeHUsI PgBouncer, He0GX0AMMO ITOAKIIOUUTECS K OFHOMMEHHO# 6a3e JaHHBIX (3TO MOTYT
cliesaTh I0JIb30BaTeJIH, OlIpe/ie/ieHHbIe B ITapaMeTpax admin_users U stat_users).

student$ psql postgresql://student@localhost:6432/pgbouncer?password=student
Tenepb MBI pa6oTaeM He ¢ PostgreSQL — KoMaHbI o6pabaTeiBaeT caM PgBouncer.

Hanpumep, MOKHO ITOJIYYUTH HHOOPMAITHIO 06 KCIT0/Ib3YeMBbIX ITyJIax:

=> SHOW POOLS \gx

-[ RECORD 1 J--------- e
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 |
load balance hosts |
-[ RECORD 2 J--------- R
database | student
user | student
cl active | ©
cl waiting |
cl_active cancel req |
cl_waiting_cancel_req |
sv_active |
sv_active cancel |
sv_being canceled |
I
I
I
I
I
I
|

[cNoNoNoNoNoNoNoNoNoNoNo)

statement

sv_idle

sv_used

sv_tested

sv_login

maxwait

maxwait _us

pool mode
load_balance hosts

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

ransaction

Pa6oToi1 ITyJ1a yIIpaBJIsgeT Ppsifi TIapaMeTPOB, KOTOPEIe MBI yoKe BHU/IeJIM B KOHQUIYPaAIMOHHOM ¢aiire. 3 KOHCOJIH yIIpaBIeHUs
MO>KHO YBHJIETb X TEKYIIHEe U YMOTJaTeIbHbIe 3HAUeHUS U IIPU He0OXOAUMOCTH H3MEeHHUTH HUX:

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

BriBog koMaHEI SHOW CONFIG, mokaspIBaomui HHGOpMAaIIHIo 0 TapaMeTpax, J0CTaTOYHO 06 beMHBIMH, II09TOMY OTQUIBTPyeM
€ro, YT0OBI YBUAIETH TOJIBKO OJJUH ITapaMeTp:

=> SHOW CONFIG \gx

key | max prepared statements
value | 10
default | 200
changeable | yes

IIyCTH K IIyJTy ITOJKII0YUTCS HOBBIH KIIHEHT:

student$ psql postgresql://student@localhost:6432/student?password=student
A MBI IPHOCTaHOBHUM PaGoTy BCeX KIHEHTOB!

=> PAUSE;

PAUSE



HoBBIN KJIMEHT IIBITaeTCsl BBIIIOJTHUTE 3aIIpoC:

| => SELECT now();

JlJIs Hero CUTyallus BEITJIAUAT TaK, Kak OyATo 6asa JaHHBIX He OTBeYaer.
Temepb MBI MOKEM Jla>Ke ITepe3anyCcTUTh PostgreSQL.

student$ sudo pg_ctlcluster 16 main restart

B0306HOBJIIEM pab0Ty KJIMEHTOB, X 3aIIPOC YCIIeITHO BBIIIOJIHAETC:

=> RESUME;

RESUME

2025-06-24 05:08:58.416056+03
(1 row)

TakuM 06pa3oM MO>KHO BBIIIOJIHATE PaGoTHI Ha cepBepe B/l (HanprMep, 0GHOBJIEHHE), He 0GpHIBast KIIMEHTCKHE COeIMHEHUS.
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Oco6eHHOCTU pa3paboTku Pos{gres

,Z[EﬁCTBHH, JIOKA/IN30BdHHELIE B C€dHCE, d HE B TPAH3dKIIUH

noarotoeHHbIe onepatopbl (PREPARE/EXECUTE)
BpeMeHHbIe Tabmuiel (kpome ON COMMIT DROP)
dynkuus currval

yCcTaHOBKa KOoH(MUrypaioHHbIx rmapametpoB (SET/RESET)
pekoMeH/jaTe/lbHbIe O/IOKMPOBKM Ha YPOBHE ceaHca
MmexxnpoleccHele yBegomaeHus: (LISTEN/NOTIFY)
Kypcopsl ¢ ¢paszoiit WITH HOLD

3arpy3ka paszesnsembix 6uomiorek (LOAD)

pacIIMpeHusi, COXpaHsIOL1e COCTOsTHUE Ha YPOBHe CeaHca

14

Pexnm «nyna TpaH3akumin» UMeeT ans paspaboTymka npunoxXeHunia
0COBEHHOCTHN, CBA3AHHbIE C TEM, YTO [ABE TpaH3akKuuK, BbINOSHAEMbIE

B OOHOM K/TMEHTCKOM CeaHcCe, MOTyT BbINOHATLCS B pasHbIX ceaHcax
cepsepa B/]. lNMoatomy He 6yayT paboTtartb (TouHee, 6yayT paboTaTb He Tak,
Kak 3a4ymaHo) fitobble KomaHabl, AeACTBUE KOTOPbIX pacnpocTpaHAeTcs
Ha BPeMs ceaHca, a He TpaH3aKuuu.

K HUM OTHOCATCS NOAroTOB/IEHHbLIE Oneparopbl (eCNV NOArOTOBKOWA
ynpas/iieT KNIMEHT), NCMO/b30BaHNe BPEMEHHbIX Tabnuu, dyHkuum currval,
yCTaHOBKa nNapameTpoB 1 peKoMeHAaTelbHbIX 6/T0KMPOBOK Ha YPOBHE
ceaHca, MexrnpoLleccHble yBegomsieHus, kypcopbl WITH HOLD, 3arpyska
pasgensemMbix 6MGINOTEK B ceaHce, ycTaHOBKa TarimayTa 6e34encTBus
ceaHca (idle_session_timeout) n nogobHble. A TaKXe paclunpeHus,
peanimsyoume «rnobdasibHble NepeMeHHble» YPOBHSA CeaHca, Takme Kak
pg_variables (https://postgrespro.ru/docs/enterprise/16/pg-variables).

B Bepcun pgBouncer 1.21 (16.10.2023) peasivsoBaHa nognepxka
MOArOTOB/IEHHbLIX ONEPATOPOB HAa CTOPOHE KneHTa. Hago yunteiBath,
4yTto KoMaHAbl ypoBHA SQL (PREPARE, EXECUTE, DEALLOCATE)
NO-NpeXxHeMy Hanpas/ATCA HaNPAMY Ha cepBep, NO3TOMY MOAroTOBKa
onepaTtopoB OyaeT paboTarb TO/ILKO NPU UCNOMb30BaHUN ApaiBepOB,
HernocpeaCcTBEHHO (POPMUPYIOLLMX COOOLLEHMA NPOTOKO/1a (Hanpumep,
ansa python nnn perl).

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



https://postgrespro.ru/docs/enterprise/16/pg-variables
https://www.pgbouncer.org/changelog.html#pgbouncer-121x

0OCc06eHHOCTH IyJjIa TPaH3aKIui

PaccMOTpPUM Ha IIpUMepe II0/ITOTOBJIEHHEIX OIIePaTOPOB — B CJIy4ae, KOI/ja IOATOTOBKOM YIIpaBJIsieT KIUEHT.
student$ psql postgresql://student@localhost:6432/student?password=student

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

PREPARE

Temnephb 0TKPOEM ellle OJIHH CeaHC.

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

S RECORD 1 J--odmmmmmmmmmm oo
name | hello

statement | PREPARE hello AS SELECT 'Hello, world!‘;
prepare time | 2025-06-24 05:08:58.572447+03

parameter types | {}

result_types | {text}

| => SELECT pg_backend_pid();

pg_backend pid

TpaHBaKHHH BTOPOTO CeaHCAa BBIIIOJIHAETCA B TOM K€ COeJUHEHUHU, II03TOMY en AOCTYIIEH HO,ELFOTOBJIEHHLIIZ oIreparTop:
| => EXECUTE hello;

?column?

Hello, world!
(1 row)

A KaKoe coeJiHeHHe Gy/ieT UCII0/Ib30BAThCS B IEPBOM CeaHce?
=> BEGIN;

BEGIN

=> SELECT pg_backend_pid();

pg_backend pid

Vxe Apyroe, II0CKOJIbKY BO BTOPOM CeaHCe TpaH3aKIIHM He 3aBepIleHa.

=> EXECUTE hello;

ERROR: prepared statement "hello" does not exist
I1o/irOTOBJIEHHOTO OIIepaToOpa B IIAMSITH 3TOT0 06CTY)KHBAIOIIETO IIPOIiecca HeT.
=> END;

ROLLBACK

| => END;

| commIT

YTOG6EI I10/Ib30BaThCS U IIPeUMYIIeCTBAMH ITyJIa COeJUHEHHH, U IT0r0TOBJIeHHEIMU OIlepaTopaMH, Haflo IIepPeHOCUTh
yIIpaBJIeHHe IIOJTOTOBKOM Ha CTOPOHY cepBepa. CaMbIi IIpOCTOM U yA06HBIH cITocob — mucaTh GYHKIMHU Ha s13bIKe PL/pgSQL. B
3TOM C/Iy4dae HHTepIpeTaTop aBTOMaTHYeCKH II0IT0TaBIMBAET BCe 3aIIPOCEL.
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[ToarotoBka coeanHEHUN Posggres

HauasibHble JelCTBUSI U U30/SLIUS

server_reset_query_always = off

coeayHeHne
—>» connect_query > A —> server_reset_query >
UCNonb3yercs
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PgBouncer npegocTas/nsieT napameTpsbl, NO3BONSOLME C NOMOLLbI SQL-
KOMaH/bl

* HacTpamBaTb TOJ/IbKO YTO OTKPbITOE CoOeguNHEHNE,
* oynMarb COCToAHME coeanHEHUA NOC/1e NCNO/Ib30BaHNA €ro KJTMEHTOM.

3anpoc, 3agaHHbl B aTpubyTte connect_query CTPOKU coeuHeHuns,
oTpabarbiBaeT Npu OTKPbLITUN coegnHEHUs (Nepen TeM, Kak OHO byaeT
BblAAHO NEPBOMY K/TIUEHTY).

3anpoc, 3ajaHHblil B napaMeTpe server_reset_query, no yMo4aHuio
cpabarbiBaeT TOMILKO B peXuMe nysia ceaHCoB U NOSTHOCTbIO cOpackiBaeT
COCTOSIHME CeaHca, BK/4Yas CoAepXumMoe Bcex kewei. Ecnm yctaHoBUTb
server_reset_query_always = on, 3anpoc 6ygeT cpabarbiBaTb U B peXUME
nyna TpaH3akunin. Torga, ecnuv NpunoXeHne He obecneumBaeTt AO/KHYHO
N30N1AUMI0 AENCTBUIA B TpaH3akLUuKM, B Tako 3arnpoc MOXXHO NOMECTUTb
NENCTBUSA NO NPUHYAUTENbHON M30MSUNKN, Takne Kak cbpoc napameTpos
ceaHca, ygasieHne noarotoB/IEHHbIX OMNeparopoB, OUMUCTKA BPEMEHHbIX
Tabnvy n ap.



IToAroTOBKA COeAUHEHUH U N30/

HacTpoiiku 6a3bl ZaHHBIX B PgBouncer Mo3BOJISIOT IIPH OTKPLITHH COeMHEHHS BEIIOTHSTE JTI00YI0 KoMaHAy SQL. /lyist 3Toro
no6aBUM aTpHOYT connect_query B CTPOKY COeIMHEHUS:

student$ sudo sed -i $'s/"* =.*/* = host=localhost port=5432 connect_query=\'PREPARE hello AS SELECT
\'\'Mpusetr, mup!\'\' greeting;\'/' /etc/pgbouncer/pgbouncer.ini

B xoHOUTYpaITOHHOM ¢aliijie IOJIyYrIn:

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

* = host=1localhost port=5432 connect query='PREPARE hello AS SELECT '‘'MpuBet, mup!'' greeting;'
ITogkiroyaeMcst K KOHCOJIH YIIpaBJIeHUS U IlepeunThIBaeM HacTPOHKHU:

=> \c pgbouncer

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

=> RELOAD;

RELOAD

IIpu OTKPBITHH COeIMHEHUS ¢ cepBepoM PostgreSQL B ITaMsaTH 06CIy>KHUBaIOIIero IIpoliecca Co3/aeTcs II0ATOTOBIeHHBIN
orepaTop:

| => \c
| You are now connected to database "student" as user "student".

| => SELECT * FROM pg_prepared_statements\gx

<[ RECORD 1 Jm- 4o oo oo oo oo oo oo o oo o oo oo
name hello
statement PREPARE hello AS SELECT 'Mpuset, mup!' greeting;

+
|
|
prepare_ time | 2025-06-24 05:08:59.310328+03
[
|
|
|
[

parameter types {}
result types {text}
from sql t
generic_plans 0
custom plans 0

| => EXECUTE hello;

greeting

Npuset, mup!
(1 row)
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Toru Posygres

Ha Kak7ioe K/IMeHTCKOe COeZIMHeHNe CO3/[aeTCs
00C/Ty>KUBAOLIMH TPOLIeCC Ha cepBepe

Bosnbliivie KOJTM4eCcTBO COeMHEHHH MMPHUBOAUT K IpobiemMam

HYJ'I COE,I[I/IHEHI/Iﬁ I103BOJ/IAeT OAHOBPEMEHHO pa6OTaTb MHOI'M
K/IMEHTaM, OIrPdHUYKMBASA KOJIMYECTBO COE,Z[I/IHGHI/Iﬁ C cepBepoM

TpaH3aKIMOHHBIN PeXKUM ITyJ/la UMeeT 0COOeHHOCTH
C TOYKH 3peHUsi pa3paboTKu MPUIOKeHUH

18
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Mpaktuka L Posigras

1. ¥Y6emutech, uto rpu paboTe NIPUIOKEHHS Uepe3 MyJ COeAUHeHHI
(mopT 6432) pa3Hble MM0Ib30BaTe/d 00BIYHO BUAST OAHY U TY JKe
KOp3WHY. BbIsscCHUTe IPUUMHY OIIMOKY 1 UCTIPAaBBTE KOJI
XpaHUMBIX (DYHKIMH TaK, UTOOBI TIPUIOKEHHE paboTasio
KOPPEKTHO Kak 0e3 My/ia CoeIMHeHUM, TaK U C HUM.

2. Vcrionb30BaHMe TTyJ/ia MelllaeT BHIBOAY B )KypHas COOOIIIeHHI
cepBepa MH(OpMaLMY, OTHOCALENCS TOMBKO K OIHOMY K/TUEHTY.
Haiuie npuio)keHue BbI3bIBaeT B Hauasie KaXkK10i TpaH3aKL[UU
¢dyHkuyo webapi.trace (u1m empapi.trace), eciu B ciy>xe6HOM
TaHe/Iu YCTaHOBJIeH TIPY3HaK TPacCHPOBKU. Peanu3yiite 31
¢byHKLMY Tak, YTOOBI OHU yCTaHAB/IMBa/IM MIapaMeTp cepBepa
log_min_duration_statements = 0 u o6/erdany UaeHTUGHUKALUIO
K/reHTa. [IpoBepsTe paboTy 1o )KypHaIy COOOIeHUH.

19

Bo Bcex Temax Kypca, HaumHas ¢ 3TON, Mbl ByaemM MCNonb30BaTb
NOAKNHYEHNE Yepes Nyn COeANHEHNI Ha nopTy 6432 (HacTpoika no
ymonyaHuto). Pgbouncer HacTpoeH TOUYHO Tak Xe, Kak 6b1710 NoKasaHo
B AEMOHCTpaLUN.

1. Mpo6nema BOCNpPOnN3BOAMTCA cnenyowmm obpasom. OTkpourTe aBe
BK/1aAkn 6pay3epa C KH/KHbIM MarasuHoM. B nepBoii Boiiante Kak alice
N NONOXNTE B KOP3UHY OAHY WU/IN HECKOJ/IbKO KHUT. BO BTOpPOI1 3aiauTe Kak
bob 1 npoBepbTE KOP3UHY.

MocKoNbKy OAMH NONb30BaTeNb BUAMT KOP3MHY APYroro nosib3oBaresns,
MOXHO NPeAnoIoXnTb, YTO Ae/10 B pasrpaHnyeHnn goctyna. Utobbl NOHATD,
B KAKOM MecTe cfieflyeT nckatb Npo6semy, BCNOMHUTE MaTepuas TEMbI
«KHWXHBbIA MarasunH 2.0».

2. Heobxoanmble oyHKLNKN y)Xe MMeloTCs B 6a3e AaHHbIX, HO HAYEro He
Aenatot. PyHKUMA webapi.trace NpMHUMaeT Ha BXO[, TOKEH ayTeHTudomkaumm
(vnn NULL, ecnu nonb3oBartesib He BOLLE/T B CUCTEMY).

[Ana nogeHTndpmkaumm MoXHO Ucnosib3oBaTb napameTp log_line prefix
C Mackomn %a, BbIBOAALLEN NMA NPUIOXKEHUS. IMA NpUIoXeHus
yCTaHaB/IMBaeTCs napameTpom application_name, B KOTOPOE MOXHO
3anucarb UMSA Nonb30Baresis, ec/ii OHO U3BECTHO.



1. KoppekTHas pa6oTa ¢ Iy/JI0M COeHHEHUI

HpO6J’IeMB COCTOHMT B TOM, YTO (l)yHKI.II/IFI, IIpoBepAroIas TOKeH, 3allOMHHAaeT I10JIb30BaTeJIsd B IlapaMeTpe 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;
$function$

Jto pa60TaeT, Kora ouId Ka>X10ro KJIMeHTa (B HalIeM CjIy4dae — CTpaHHUIIbI HpI/IJ'IO)KeHI/IH) UCIIO/Ib3YyeTCsa co6CcTBeHHBIH ceaHc. Ho
B CiIydae IryJjaa COEI[I/IHGHI/Iﬁ BCe KJIMEHTBI MOT'YT 06CJIY)KI/IB3TLCH OTHHM CEaHCOM.

HcrpaBJieHUE COCTOUT B TOM, UTOGHI YeCTHO BBIIIOJIHSTE IPOBEPKY KaXK/ABIN pa3 IIPH BEI30Be QYHKITHIH:

=> 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

(DYHKL{I/IH TPaCCUPOBKH [JI1 aIMUHKU!

=> 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
O6paTI/ITe BHHMaHNE, YTO IIapaMeTp YCTaHaB/IMBAeTCd Ha BpeMs TpaH3aKIIuKU (TpeTI/II;I napaMeTp).

DYHKITUS TPACCUPOBKY 1T MarasyHa:



=> 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
UT0o65I MMS I10JIH30BaTeJIs TI0I1aJI0 B JKypHAJI CO0OIIIeHIH, Heo6X0AMMO0 U3MeHUTEh TapaMeTp log_line_prefix, HarrpumMep, Tak:
=> ALTER SYSTEM SET log_line_prefix = '%m [%p] %q%u@%d (%a) ';
ALTER SYSTEM
=> SELECT pg_reload_conf();

pg reload conf

37ech K CTAaHJAPTHOMY BBIBOAY 06ABIEHO UMSI IIPUIOSKEHHS.
IIpoBepum.
=> SELECT webapi.login('alice');

0f514b29-b3c9-4123-999e-b6fdc38e0015
(1 row)

=> BEGIN;
BEGIN

=> SELECT webapi.trace('0f514b29-b3c9-4123-999e-b6fdc38e0015");

=> SELECT 2+2;

?column?

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

2025-06-24 05:26:20.693 MSK [53871] student@bookstore2 (client=alice) LOG: duration:
0.093 ms statement: SELECT 2+2;

TenepL 9TUM q)yHKHHOHaﬂOM MOZKHO ITI0JIb30BaThCs, YCTaHABJIMBAaA B IIPUJIO’KEHUH ITPU3HaK TPAaCCUPOBKU B CJIy)KeﬁHOfI
IIaHEeJIH.
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[1pakTuka+ Pos{gres

1. B zaByX ceaHcax MOAK/IIOUMTECH K Oa3e student posbio student
yepes IyJ1 COeJUHeHWH. B TpeTbeM ceaHCe MOAK/IIOUUTECh
K KOHCO/M pgbouncer u u3yuunTe BbIBOJ koMaHa SHOW CLIENTS
u SHOW SERVERS.

2. Tlepermiiute crenytoiuii pparmeHT SQL-Koza Tak, 4TOOBI OH
KOPPEKTHO BBITIOJIHSJICS TIPU UCTIO/Ib30BaHUM MyJ/la COeUHEHUN:

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. Bocrpou3ssegute pobieMy ¢ peKoMeHjaTeTlbHbIMU
G/I0KMpPOBKaMH YPOBHSI CeaHca IMPH UCTIOb30BaHUH TTy/1a
COoeIMHEHUU B pe)KMMe TpaH3aKI[UH.

20



1. KoHcois pghouncer

JBaXkABI IoAKIIOUaeMcs K 6ase student posbio student:

student$ psql postgresql://student@localhost:6432/student?password=student
student$ psql postgresql://student@localhost:6432/student?password=student
ITogkrogaeMcst K KOHCOJIM pghouncer:

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

Expanded display is on.

=> SHOW CLIENTS;



-[ RECORD 1 ]------- R T
type C

user student

database pgbouncer

replication none

state active

addr 127.0.0.1

port 42884

local addr 127.0.0.1

local port 6432

connect time
request time

2025-06-24 05:26:27 MSK
2025-06-24 05:26:27 MSK

wait 0

wait_us 42328

close needed 0

ptr 0x621f7751d330
link

remote pid 0

tls

application_name psql

prepared statements | 0

id 4

-[ RECORD 2 ]------- R R
type C

user student
database student
replication none

state active

addr 127.0.0.1

port 42880

local addr 127.0.0.1
local port 6432

connect_time
request time

2025-06-24 05:26:27 MSK
2025-06-24 05:26:27 MSK

wait 0

wait us 0

close needed 0

ptr 0x621f7751cdb0
link

remote pid 0

tls

application name psql

prepared statements 0

id 1

-[ RECORD 3 ]------- R LT
type C

user student
database student
replication none

state active

addr 127.0.0.1

port 42882

local addr 127.0.0.1
local port 6432

connect_time
request time

2025-06-24 05:26:27 MSK
2025-06-24 05:26:27 MSK

wait 0

wait us 0

close needed 0

ptr 0x621f7751d070
link

remote pid 0

tls

application_name psql

prepared statements 0

id 3

37ech 0TO6paXKarTCsI TPH COeNMHEHHS K KJIMeHTaMu pghouncer: Ba ceaHca /1 student, OAK/IIOUEHHBIX K 6a3e student, ¥ 0fHO
TIO/IK/TFOUEHKEe 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 | 41670

connect time | 2025-06-24 05:26:27 MSK
request time | 2025-06-24 05:26:27 MSK
wait | 0

wait_us | 0

close needed | 0

ptr | 0x621f77525750

link

remote pid | 54509

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

prepared statements | 0

id | 2

3/leck BUZIHO, UTO ceffdac MCII0JIb3yeTcs TOJIBKO OHO coefHHeHHe pghouncer ¢ cepBepoM 6a3 JaHHBIX.
= \q
| =>\q

I =>\a
2. ®ynknuM nextval u currval

Bce, 4TO HY’KHO c/jeJlaTh — 3aKJIFOUUTDH 06e KOMaH/bl B OZJHY TPaH3aKIIHI0.

Ho Ha IIPaKTHUKE He CTOUT HAIIPAMYIO BbI3BIBATh (byHKLII/II/I YyIIpaBJ/I€eHUA I10CJIe10BaTe/IbHOCTAMU 6e3 ocobom HEOGXO,Z[I/IMOCTI/I.
JIY‘IH_IE 00'BSIBUTH ABTOMAaTHUYeCKYIO reHepanuio YHUKaJIbHBIX 3HaUYeHUM, KaK 3TO OIIpeneseHo CTaHgapToOM SQLI

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

);

CREATE TABLE

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

)i

CREATE TABLE
A BCcTaBKy MOKHO OpraHM30BaTh C IToMoIbio PL/pgSQL ciemyroniuM o6pasom:

=> 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, 'dl');

END;

$%;

DO

=> \q
3. PekoMeHjaTe/IbHBIE OJIOKMPOBKH HA YPOBHE ceaHca

[IepBBIH KIUEHT yCTaHABIUBAET PeKOMEH/JaTeIbHYI0 6JI0KHPOBKY Ha YPOBHE CceaHca:



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
BJI0KHpOBKa y/IePKUBAETCS II0C/Ie OKOHYAHMS TPAH3aKIIHH:

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

Teneps MMOSIBJISIETCS TPAH3AKIHSI BTOPOTO KJIHEeHTa!

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

| => BEGIN;

| BEGIN

B 3T0 BpeMs IIepBEIi KJIMEHT IIBITAeTCSI 0CBOGOANUTE GJI0KUPOBKY, HO HE MOJKET, II0CKOJILKY BHIIIOTHSETCS B IPYTOM CeaHCe:
=> SELECT pg_advisory_unlock(42);

WARNING: you don't own a lock of type ExclusivelLock
pg _advisory unlock

=> SELECT pg_backend_pid();

pg_backend pid

3aT0 MO’KeT BTOpOI KJIMEeHT, X0Th OH U He yCTaHABIUBAJI 3Ty 6JIOKUPOBKY:
| => SELECT pg_advisory_unlock(42);

pg_advisory unlock

| => commIT;

| commIT



