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OTKa3 OT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKako OTBETCTBEHHOCTM 3a
N06bIE NOBPeXAeHUs 1 YObITKKU, BK/I0Yas NoTepro A4oXo4a, HAHECEHHbIe
NPSAMbIM UN HENPAMbBIM, CleunasibHbIM UK ClyvyaiHbIM UCMNOIb30BaHUEM
MaTtepuasnioB kKypca. KomnaHus Postgres Professional He npegocTtaBnser
Kakux-nmbo rapaHTuii Ha martepuasibl Kypca. MaTtepuasbl Kypca
NpeaocTaB/ISOTCA HA OCHOBE MPUHLMNA «KaK eCTb» 1 KoMnaHus Postgres
Professional He 06a3aHa NpeaoCcTaBNATb COMPOBOXAEHME, MOALEPXKKY,
0BHOB/IEHNA, pacLUMPEHNSA N U3MEHEHNS.
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Tembl Posigres

17151 4ero UCrnob3yeTcs MyJ COeAMHEeHU

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

Pe>xumbl paboThl

Boripock! ayTeHTH(hDUKaUA

YripasneHue 1ysioM

OcobeHHOCTH pa3pabOTKK MpY HATMUUU ITy/1a
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O,CI,I/IH KNNEeHT, OANH npouecc Posgares

Cosfanue coequHeHHsT 00X0UTCS OPOTO

ayTEHTI/I(bI/IKaL[I/IH, HaroJIHeHHe Kelllei
BoJibIlioe KoMMueCcTBO CoeIMHEeHUH 3ame/i/isieT paboTy cepBepa

Kaxkj0e coeiiHeHUe pacxoyeT MaMsiTh

PostgreSQL

KNMNeHT npouecc

—

BcnomHuM apxutekTypy PostgreSQL. Koraa kfiMeHT nogkityaercsd

K cepBepy, A/151 HEro co3gaeTcsi OTAe/bHbIN 06CyXMBaroLWmii npouecc,

C KOTOPbIM U NPOMCXOAMT BCA fAasbHelwas pabota 3aToro knveHTta. lNoatomy
KONM4YecTBO 06CyXunsaroLmx NpoLeccoB Ha cepBepe paBHO KOIMYECTBY
KNEHTOB.

Mpy 6O/bLLIOM KOMMMYECTBE K/IMEHTOB 3TO BbI3bIBAET NPOGIEMBI.

- Co3gaHuve coenHeHnin 06xoanTcsa AOPOro, B OCHOBHOM M3-3a TOro, YTO
yCTaHOBKa coefinHeHns TpebyeT ayTeHTudmkauum (0Co6eHHO B criyyae
LUNPPOBaHHbLIX COEANHEHWMIA) N HAMOJIHEHUS Kellen (Hanpumep, Kewa
CUCTEMHOrO Karasora).

- BosbLLIOE KONMYECTBO NPOLIECCOB 3aMeasieT paboTy cepBepa. OCHOBHas
NPUYMHA B TOM, YTO A/151 CO3[aHNSA CHUMKA AaHHbIX (a 3TO YacTas
onepaums) NPMxoanTcs NPOCMAaTPMBATb CMUCOK BCEX MMELLMXCS
npoLeccoB. V1 Takoii NpocMoTp TpebyeT 6/T0KMPOBKM BHYTPEHHUX CTPYKTYP
[laHHbIX.

- Kaxxaplii npouecc 3aHMMaeT onpeaeneHHyo YacTb namsT cepeepa.

KonuuectBo coefMHEHWIA, He Bbi3blBatoLLiee NpPo61em, 3aBUCUT OT MHOTUX
hakTOopoB (HasIMume cBO6OAHOM NamMATK, KOTIMYECTBO AAep), HO 06bIYHO
NIeXUT B AnanasoHe OT HECKOJIbKMX AeCATKOB [0 HECKO/IbKNX COTEH.
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[Tyn coeanHeHnN Posigres

OOBIYHO GOJIBIITYIO YaCTh BpEMEHH Coe[HeHe TTPOCTauBaeT

MeHekep 1y/ia CoeJUHEeHUH

OTKDbIBaeT U yZep>KuBaeT HeCKOIbKO COe/JUHEeHHI C cepBepoM

JJ1s1 KJIMEeHTOB BBIMVISIAUT Kak cepBep PostgreSQL,
st cepBepa PostgreSQL BBIMIIINAT KaK KJIAEHT

PostgreSQL

KNNEHT H
nyn npovecc

UTO6bI O4HOBPEMEHHO paboTarb C 60/IbLUNM KOIMYECTBOM K/IMEHTOB,
NCMONb3YyeTCs ys1 CoOeouHeHUU.

CneuvanbHas nporpaMmma — MeHepkep nysna — OTKPbIBAET U yaepXnBaeTt
HeKkoTopoe (HeGO/bLLOE) KOMYECTBO coeauHEHUI ¢ cepeepom BA. Ans
cepsepa b/} Bce BbIrNAaUT Tak, Kak 0yATO MMEKTCA HECKO/IbKO
[OTTOXMBYLLMX COEAMHEHWA.

KnueHTbl noaknyarTca He K cepBepy B/, a k meHemxepy nyna. Ana atoro
OH peasin3yeT TOT Xe K/IMEHTCKMIA NPOoToKosI, 4To 1 PostgreSQL,
KMPUTBOPSAACH» A8 K/IMEHTOB 6a30M faHHbIX. KnneHTCKue 3anpochl
nepeagpecytorcsa cepsepy b/, ncnosnb3ys 04HO N3 UMERLMXCA CBOOOAHbIX
coelHEHW.

nes 30ecb B TOM, UTO €C/IN K/TMEHT OTKPbLIBAET COEVHEHME HAA0/I0, TO
60/1bLLYI0 YaCTb BPEMEHU OHO BCe paBHO npocTamBaeT. (MoXHO NpoBecTy
HEKOTOPYI0 aHas10ruio ¢ nepedadeli AaHHbIX MO CETU: MeXay aGoHeHTaMm
HEeT BblJ€/IEHHOr0 COeMHEHUS, a AaHHble NepeaarTcst He6oNbLLIVMM
nakeTaMu, UCNONb3ys MMELNECS KaHa bl CBSI3W.)
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MecCTO B apxXUTeKkType Posggres

Ha cepBepe npusiokeHus

KJ/IMEHT UCII0J/Ib3YET 6LICTPO€ JIOKa/IbHO€ ITOJKJ/IF0UeHne
TMOAK/IFOUEHME K CePBEPY YCTaHAB/IMBAETCA OAWH pPa3 U MepercCIio/Ib3yeTCAa

PostgreSQL
K/IMEeHT iz
nyn npovecc
LI:

MOXXHO NO-pa3HOMY BCTPOUTb My COEAMHEHWIA B apXUTEKTYPY
NH(POPMaLNOHHO CUCTEMBI.

OAVH BapunaHT — pasMecTuUTb MeHemKep Nysa Ha cepBepe NPUNoXeHUs.
O6bIYHO 3TO ByAET Nys, NPeAoCTaB/IAEMbIN caMUM CEPBEPOM MPUIOXEHNI
nnu apaiBepom PostgreSQL, XoTa npy HEO06X0ANUMOCTU MOXHO
BOCMO/b30BaTbCS U CTOPOHHMUM PELLEHNEM.

Mpn 3TOM KNIMEHT NOMyYaeT BO3MOXHOCTb ObICTPO NOAKAHATLCS

K TOKa/IbHOMY MEeHemKepy nyna, a Bpemsi yCTaHOBKN COEANHEHNS

c cepBepom B[] nepecTaeT urpartb posib, NOCKO/IbKY BbIMNO/THAETCS TO/bKO
O4MH pas. (3To He coBCEM BEPHO, NOCKOJbKY peanm3alms nyna Moxet
npegycMmarpuBatb AMHAMUYECKOE YBEIMYEHNE N YMEHbLLIEHNE COEAUHEHWIA
c CYBb/ B 3aBUCMMOCTW OT Harpy3ku, HO naesi OCTaeTcs Toi XXe camMon —
0HO coeAMHeHWe UCMOoNb3yeTca MHOTOKPAaTHO.)
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MecCTO B apxXUTeKkType Posggres

Ha cepBepe 6a3 faHHBIX

€CJ/IN UCII0J/Ib3YETCA HeCKOJILKO CepBEpOB HpI/I]IO)KEHI/Iﬁ

BcTpoeHHOrO0 Mysia coeJuHeHU HeT

PostgreSQL

nyn npolecc

KNMNEHT

KNMNeHT

C Apyroii CTOPOHbI, ECNI UMEETCS HECKO/TLKO CEPBEPOB NPUIOXEHUIA, TO
My/s1 coeIHEHWIA UMeEeT CMbIC/ yCTaHaB/IMBaTb Ha cepBepe B/, — nHave
MOXET He MOJyYUTbCS OrpaHNunTb KOJIMYECTBO COeANHEHWIA.
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MecCTO B apxXUTeKkType Posggres

U Ha cepBepax MPUIOKeHUH, U Ha cepBepe 0a3 aHHbBIX

T10/1e3HBIE CBOMCTBA KOM6I/IHI/IPYI-0TCH
HaK/a/iHble paCcXoAbl PaCTyT, HO 00BIUHO HEBEJTUKU

hs PostgreSQL

K/TMEHT

nyn
e —

nyn npotecc

K/TMEHT s

nyn
LI:

BoobLue roBops, B 3TOM C/lydae MOXET UMETb CMbIC/1 UICNOMb30BaTh
MeHepKepbl Ny/1I0B U Ha cepBepax NPUIoXKeHUn, n Ha cepeepe B/, 4To6bI
O[lHOBPEMEHHO M COKpPaTUTb BPEMS MOAKOYEHNSA, N OTPAHUYUTD
KONIMYeCcTBO CoeMHEHW.

CnepnyeT yunTbIBaTb, YTO KaXKAbl ONOHUTENbHbIN Y3/ Ha NyTu OT
K/IMeHTa K cepBepy 6yAeT BHOCUTb OnpeeNnieHHble HaknaaHble pacxomb!, HO
OHW, KakK NpaBu/o, HeE3HAYNTESTbHbI.
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[ OCTyrnHbIE NPOAYKTHI Posgres

PgBouncer
CTaH/apT fe-hakKTo
UCTIO/Ib3yeM Jjajiee Kak rpuMep
Pgpool-II
He TOJIBKO ITyJ1, HO ¥ Oa/jlaHCUPOBKa Harpy3Ku
MMPpOTHUBOpEUHBbIE OT3bIBbI
Odyssey

MHOTOTIOTOYHBII, BEICOKOTIPOHU3BOAUTE/bHbIN

u JIp.

Kak y>xe roBopnnocb, MHOrMe, ec/fin He Bce, CEPBEPbI NPUTOXEHUI N NPOCTO
ApanBepsbl, peannsyrolime KNneHT-cepBepHbIi NpoTokosn PostgreSQL,
NPeaoCcTaBsT BO3MOXHOCTb OpraHu3auumn nysia CoeanHEHnin Ha
K/TMEHTCKOWN CTOPOHE.

BcTpoeHHoro meHemkepa nyna B PostgreSQL noka HeT. Ho eCcTb CTOPOHHME
NPOAYKTbI. BCce npeacTtaBneHHble 34eCb MeHeLKepbl — NPOEKTbI C OTKPLITbIM
NCXOAHbIM KOAOM.

PgBouncer (https://www.pgbouncer.org/) ncnonb3yeTcs o4eHb LUMPOKO U
AB/ISIETCA CTaH4apTOM Ae-hakTo. ITO Nerkum nyn coeguHeHnin, 6es
[ONOMHUTENbHbBIX PYHKUMIA. IMEHHO 3Ty nporpaMmmy Mbl 6yaem
paccmMarpueaTb fasiblle B 3TON TeMe.

Pgpool-ll (https://www.pgpool.net) paspabarbiBaeT komnaHna SRA OSS
(ANoHKMs). DTO HE TOMbKO Ny COEANHEHUI, HO N GaNaHCUPOBLLUK Harpy3Ku.
OH peanunayeT MHTEPECHbIN DYHKUMOHaN (Hanpuvep, aHann3 Tpadvka a/s
TOro YTOObI OTINYATE MULLYLLINE TPaH3aKLUMN OT TOJIbKO YMTAIOLNX), HO,

K COXaJIeHWNI0, eCTb NPOTUBOPEUNBbIE OT3bIBbl O KAYECTBE 3TOr0 NPOAYyKTA.

Odyssey (https://github.com/yandex/odyssey) - HeiaBHO BbIMyLLEHHbIN Ny
coevHeHW kKoMmnaHum AHgekc. OCHOBHOE MPenMMyLecTBO COCTOUT

B MHOIOMNOTOYHOM apXMTEKTYpe, NO3BONAIOLLEN A0OUTLCSA BbICOKOW
Npon3BOAUTENBLHOCTMN.

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

«IIyn ceancos»

MOXET MMETb CMBIC/T TOJIBKO [1JI1 KODOTKHUX C€dHCOB

«ITyn TpaH3aKLU»
Pa3Hbie TpaH3aKLKMKU OAHOI'0 KJIMEHTCKOI'O CeéaHCa
MOT'YT BBITIO/THATHECA B Pa3HBIX COeJUHEHHAX C CEPBEPOM
OCHOBHOMW PEXUM
eCTb 0C00eHHOCTH, KOTOPbIe HaJl0 YUHUTHIBAaTh TIPH pa3paboTKe

«IIyn onepatopos»

3ampelijaeT TpaH3aKL[1H, COCTosiIMe Oosee ueM U3 OJHOTO OrepaTopa

HoBbIl yn coeAMHEHUM CO3,aeTCs AJIsl KaXK0M Tapbl
(ba3a maHHBIX, POJIb)

CyLlecTByeT HECKO/MIbKO PEXMMOB, B KOTOPbIX MOXeT paboTaTb MeHempkep
nyna.

B pexnMe «nyJsl ceaHCOB» K/IMEHTY NPeAoCTaBNAETCS BbleNeHHoe
COoefIHEHME 13 YnCna AOCTYMNHbIX. TOT PEXUM NONE3EH TOMLKO B C/lyYae
KOPOTKOXUBYLLMX COEANHEHWNIA: KNTMEHT NOAK/IOYAETCS, BbINOHAET
TpaH3aKuuo 1 TyT Xe OTK/HoYaeTcs. Hanprumep, 3To MOXeT 6bITb cucTeMa
MOHWUTOPWHIA, NocblNaoLWas 3anpoch! pas B CEKyHAY.

Pexnm «nyn TpaH3akKuui» siBnsetTca Hambonee yHMBepcasibHbIM U
nonesHbIM. B HeEM coefvHeHVE NpefocTaBnsaeTcsa OTAeNbHO A/15 KaX 40
TpaH3akumn. Takor pexxum nosieseH 1 B c/iyyae, Korga KameHT
yCTaHaB/IMBaET LONTOXUBYLLIEE coefMHeHne. Ho 13-3a Takoro pexuma
BO3HMKAKT onpefesieHHble 0CO6EeHHOCTU, KOTOpPble HEOOXOANMO YUnTbIBaTb
Npu paspabdoTke NpUIoKeHNn. Mbl NOTOBOPUM O HUX HEMHOTO NO3XE.

PgBouncer nmeet eLle oaVH pexnm — «nyJs oneparopoB», HO OH
hakTnyeckn 6ecrnosieseH, NOCKObLKY MPOCTO 3anpeLaeT BbINo/IHEHME
TpaH3akunin, cocToswmx 6osee Yem U3 oAHOro oneparopa (paboraet
TO/IbKO C PeXMMOM aBTodomkcaumn).

JTiob6oe coefmHeHNEe ¢ cepBepoM BCerja BbINOMHAETCA K onpeneneHHom
6a3e gaHHbIX W NoA onpeaeneHHon ponbto. Mo3aToMy Ha Kaxkayto napy
{6a3a gaHHbIX, POSib} MEHEMKEP NY/I0B CO3AAET HOBbIN NyN CoOeANHEHWN.

3-3a 3TOro cxema c nysioM COeAVHEHWI BPSA /1M UMEET CMbIC/, €C/N
MCMOSIb3yeTCs MHOMO Pa3NNYHbLIX ponei 1 6as AaHHbIX. OfAHaKo 06bIYHO BCe-
Taku Ucnosb3yeTcsl oaHa 6a3a AaHHbIX U OrpaHNYeHHOE KOIMYEeCTBO posiel
(C ayTeHTUdINKaLMEN KOHEYHbIX NO/b30BaTeNeil Ha YpoBHE NPUOXEHNS).
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AyTeHTUpurkauma Posjgres

MeHexep Mysia ayTeHTU(ULMPYET COeqUHEHUST KTMEeHTOB,
cepBep 0a3 JaHHBIX ayTeHTUDHUIUPYeT COeJUHEHUS ITyJia

TpebyeTcs crierjyaabHasi HACTPOMKa
MOYKHO MCII0/Ib30BaTh (aiin popmara pg_hba.conf

PostgreSQL
K/IMEeHT iz ; ;
nyn npovecc

10

3BECTHO, UTO ayTeHTUdMKaLmo BbINOMHAET cepBep B. Ho npn Hanndmnn
nyna coevHeHW Hesb3A noararbCsa TObKO Ha Hee.

[MoCKONbKY B AAHHOM Crlydae MeHemKep nyna siBnseTcs To4kon Bxoaa ans
KNIMEHTOB, OH CaM [0/IKEH BbIMO/HATL ayTEHTUJIMKALNIO aHa/TOTMYHO TOMY,
Kak aTo aenaet cepsep bA. MHaue 060N KNTMEHT CMOXET NOJYUNTb
HecaHKUMOHNUPOBAaHHbIN A0CTYN K YXXe OTKPbITOMY COeIMHEHUIO (KOTOpoe
6b1/10 ayTeHTUhNLMpPOoBaHO cepBepom B, oAnH pas3 nNpu OTKPbLITUN).

Takum 06pa3oM, cxema nonyyaercs creayouas:
1. MeHemxep nyna BbINONHSAET ayTeHTUMUKALIMIO BXOASILLLETO COEANHEHNS.

[nsa aToro emy TpebytoTca HACTPOKKK, 6oee UM MeHee aHaslorMyHble
nmerowmmca B PostgreSQL. PgBouncer no3BonseTt o6ointucek 6onee
MPOCTbIMU HACTPOMKaMn, HO AOMNYyCKaeT UCMNO/b3oBaHe 06bIYHOIO (hanna
dhopmara pg_hba.conf. HeobxoaMmo yunTbiBaTh, YTO MEHEXepP ny/a
MOXEeT nofAepXxmnsatb He BCe MEeToAbl ayTeHTudgukauum. Hanpumep,
PgBouncer nogaepxvsaet SCRAM TonbKo ¢ Bepcum 1.11 (27.08.2019),
He nogaepxunsaetr GSSAPI U T. n..

2. Mpwn ycnewHon ayTeHTUgMKaUum, ecnm noTpedyeTcsa OTKPbITb HOBOE
coenHeHne ¢ 6a30i AaHHbIX, MeEHemKep nyna nepegaet PostgreSQL
NHGOOPMaLLNIO,MOTYUYEHHYIO OT KNMEHTa (Hanpumep, UM 1 Naponb),

a PostgreSQL ayteHTudmumpyet Bxogsuiee coeguHeHne o06bIYHbIM
o6paszomM. (XoTHa B 00LLEM C/lyyae MeHemKep nysia MOXeT NoAKNHYaTbCS
K PostgreSQL nog, Apyroi posibio, UTHOPUPYS MAEHTUAIMKALMIO KNTMEeHTA.)



MuHMMa/IbHAasi HACTPOHUKA

®aiin HacTpoek PgBouncer:

postgres$ 1s -1 /etc/pgbouncer/pgbouncer.ini

SrW-r----- 1 postgres postgres 9377 pek 16 2020 /etc/pgbouncer/pgbouncer.ini
postgres$ 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 = 127.0.0.1

listen_port = 6432

unix_socket dir = /var/run/postgresql

auth type = md5

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

pool mode = transaction

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

PgBouncer cnymaeT nopT 6432;

Hcnone3yeTcsa ayrerTudukanns mds;

Ponb student MozkeT BHIIONIHATEL afMUHUCTpHUpoBanue PgBouncer;

Hcnomnb3yeTcst peXuM IIyJjia TPaH3aKIui.

®aiin Monab30BaTeNEeN:

postgres$ cat /etc/pgbouncer/userlist.txt

"web" "md56814854080180847beec4cb3f9c6led7"
"emp" "md5d58d88ac9a362c82ebdae772f52dbals"
"student" "md550d9482e20934ceb6dfObf289411885bc"

YTOoOBI HE CHHXPOHU3UPOBATE ITAPOJIXM, MOKHO IIOJIy4YaTh UX HEIIOCPEICTBEHHO ¢ cepBepa BII:
postgres$ grep 'auth_query' /etc/pgbouncer/pgbouncer.ini

;5 use auth user with auth query if user not present in auth file
;auth query = SELECT usename, passwd FROM pg shadow WHERE usename=$1

ITonpo6yeM MoaKIIOYUTECS. [TockonbKy PgBouncer HacTpoeH Ha MaposibHyio md5-ayTeHTu(UKAIMI0, TepefaguM apoJib
STBHO (MOZKHO OBLIO GBI MCIIOIB30BaTh (Al ~/.pgpass):

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

pg_backend pid

TNopkmioyeHue paboTaer.

Tenepb 3aKpOeM COeIUHEHNE U OTKPOEM €0 3aHOBO:

= \q

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

pg_backend pid

®akTUYeCKU MBI IPOJoIKaeM pa6OTaTL B TOM K€ CaMOM CeaHce, KOTOpHﬁ PgBouncer yYoepxKuBaeT OTKPBITEIM.

= \q
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YnpaBneHue Pos{gres

KoHconb ynipasienus PgBouncer
noAK/roueHue psql K riceBmobasze pgbouncer

SHOW — psii KoMaH/, /151 BbIBOZIA COCTOSIHUSL Y IPYTOi UH(OopMaLun
PAUSE — nprocTaHOBKa KJIMEHTOB (/17151 Tiepe3arpy3Ku 0a3bl JaHHBIX )
RESUME — Bo306HOB/IeHHE pabOThI

RELOAD — niepeurtbiBaHue (paitia KOHUTYpaLun

U Jipyrvie BO3MOXXHOCTH

12

[na ynpasneHuna PgBouncer ncnonb3yeTcs KOHCO/b, K KOTOPO MOXHO
MOAKIUYNTBLCA C MOMOLLBI 00bIYHOTO psql, ykasbiBas cneuyasnbHyo B/,
pgbouncer.

KoHco/b N03BOMAET 3anpallmBaTrb COCTOAHME CUCTEMBI U BbINOMHATL PAL
KOMaHA. Hanpumep, MOXHO MPUOCTAaHOBUTL MOTOK 3aMpoCOoB OT K/IMEHTOB
Ha Bpema nepesarpysku cepsepa b n 1. n.



KoHco1b ynnpaBjieHHsT

YTo6e! paboTaTh C KOHCOJIBIO yIIpaBiaeHus PgBouncer, He0GXOAMMO IOAKIIOYUTHCS K OMHOUMEHHOM 6a3e MaHHEIX (3TO MOTYT CHEJIaTh I0Ib30BaTENH,
onpernesieHHbBIe B TapameTpax admin users u stat users).

student$ psql postgresql://student@localhost:6432/pgbouncer?password=student
Tenepr M paboTaeT He ¢ PostgreSQL — komaHas! o6pabaTteiBaeT caMm PgBouncer.
Hanpumep, MOXHO IOJIy4YUTh HHGOPMaLUIO 00 UCIONIb3YEeMBIX ITyJIax:

=> SHOW POOLS;

database | user | cl active | cl waiting | sv_active | sv_idle | sv_used | sv_tested | sv_login | maxwait | maxwait us | pool_mode
----------- B e e e e e T e e e
pgbouncer | pgbouncer | 1| 0 | 0| 0| 0| 0| 0| 0| 0 | statement
student | student | 0| 0| 0| 1| 0| 0 | 0| 0| 0 | transaction
(2 rows)

IIprocTaHOBUM PabOTy KIMEHTOB:

=> PAUSE;

PAUSE

Tenepb MIOOKIII04YaeTcs HOBBIM KJIMEHT U MIBITAETCS BEIIOITHUTh 3arpoc:
student$ psql postgresql://student@localhost:6432/student?password=student
| => SELECT now();

HJ‘Iﬂ KJINEHTa CUTyalus BEITTIAOUT TaK, KakK 6y]1T0 6336 OaHHBIX HE OTBeYaerT.
Tenepr MBI MOKEM flazke nepe3anycTuThb PostgreSQL.

student$ sudo pg_ctlcluster 12 main restart

Bo306HOBsIEM paboTy KJIIMEHTOB, ¥ 3alIPOC YCIIEIIHO BHITOJIHSAETCS:

=> RESUME;

RESUME

2023-07-26 11:00:11.232526+03
(1 row)
TakuM 06pa30M MOKHO BHIIIOJIHSTE PaboTH Ha cepBepe BII (HanpuMep, 06HOBIIEHHE), HE 0OpHIBasi KIIMEHTCKUE COeIUHEHU.
=> \q

| =>\q



o)) PROFESSIONAL

OC0bBEHHOCTH Posigres

HelicTBUS, TOKAIM30BaHHbIE B CeaHCe, a He B TPaH3aKLUU

nogrotosneHHbie onepatopsl (PREPARE/EXECUTE)
BpeMeHHbIe Tabmuipl (kpome ON COMMIT DROP)
dynkuus currval

yCTaHOBKa KOHUrypauroHHbix napametpoB (SET/RESET)
peKoMeH/iaTesbHbIe OJTOKMPOBKY Ha YPOBHE ceaHca
MexxnpoleccHele yBegomaeHus: (LISTEN/NOTIFY)
Kypcopsl ¢ ¢pazoit WITH HOLD

3arpy3ka paszesnseMbix 6ubmorek (LOAD)

pacllMpeHusi, COXPaHsOLLMe COCTOsSIHME Ha YPOBHE CeaHca
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Pexnm «nyna TpaH3akunin» MMeeT As1a pa3paboTymka NpunoXeHnin
0COBEHHOCTH, CBA3aHHbIE C TEM, YTO ABe TpaH3akuuu, BbINOHAEMbIE

B OOHOM K/IMEHTCKOM CeaHce, MOryT BbIMO/HATLCA B pa3HbIX ceaHcax
cepsepa B/Al. lNMoatomy He 6yayT paboTtartb (TouHee, OyayT paboTaTb He Tak,
Kak 3a/lymaHo) fitobble KoMaHapbl, AeNCTBUE KOTOPbIX pacnpoCcTpaHaeTcsa Ha
BPEMS ceaHca, a He TpaH3aKLuu.

K HUM OTHOCATCSA NOArOTOB/NEHHbLIE Oneparopb! (ecn NOAroTOBKOW
ynpas/SieT K/IMEHT), NCMO/b30BaHNe BPeMEHHbIX Tabnuu, goyHKumm currval,
yCTaHOBKa napameTpoB U pekoMeHAaTe bHbIX 6/10KMPOBOK Ha BpeMs
ceaHca, MexnpoueccHble yBegomneHusa, kypcopol WITH HOLD, 3arpyska
pasgensemMbix 6M6/INOTEK B CceaHce... A Takke pacluMpeHunsi, peanmnaytoLmne
«rnobasbHble NepemMeHHble» YPOBHS ceaHca, Takme Kak pg_variables
(https://postgrespro.ru/docs/postgrespro/12/pg-variables).




o)) PROFESSIONAL

[MoarotoBka coegMHEHUN Posigres

HauasbHble JeliCTBUSI U U30ISILUS

coeanHeHne
— connect_query > A i server_reset_query >
NCNosb3yeTCcA
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PgBouncer npegocTtaBnseTt napameTpbl, NO3BONAKOLINE

- HacTpavBaTb TO/IbKO YTO OTKPbITOE coeAnHeHne (nepen TeM, Kak BblaaTb
€ro K/IMeHTy), BbINo/HAA KomaHay SQL,

- O4muiatb COCTOAHMNE CoOeaAnMHEHUA MOoC/1ie UCIMOJIb30BaHNA €ro KJIMEHTOM.

X MOXHO MCMNONb30BaTh, YTOOLI MPUHYANTENIBHO N30/IMPOBATb COCTOSIHUE,
BMAMMOE K/IMeHTaM, eC/in OHWU BbINOJTHAOT onepauun, HapyluaroLine
N30M5LMH0.



Oco6eHHOCTH PadoThI

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 * FROM pg_prepared_statements \gx

<] RECORD 1 J--ccbrommmmmmmommmm e e e et

name | hello

statement | PREPARE hello AS SELECT 'Hello, world!';
prepare_time | 2023-07-26 11:00:11.374243+03

parameter types | {}

from sql | t

| => SELECT pg_backend_pid();

pg_backend pid

TpaH3aKUIust BTOPOTO CeaHCa BHIIIOIHSAETCS B TOM XK€ COeNUHEHNUH, I03TOMY el JOCTyIleH IOATOTOBJIIEHHLIN 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 Apyroe, MOCKOJIbKY BO BTOPOM CeaHCe TPaH3aKUUs He 3aBepIleHa.

=> EXECUTE hello;

ERROR: prepared statement "hello" does not exist

TToATOTOBIEHHOI0 OIlepaTopa B MaMSATH STOr'0 00CIIyKUBAIOIIEro Mpolecca HeT.
=> END;

ROLLBACK

| => END;

| commIT

YT0O6HI IOJIH30BATHCS MPENMYIIIECTBAMY U IIyJla COENUHEHUN, U IOATOTOBIEHHEIMU OllepaTopaMy, Hafo IEPEeHOCUTh
yIIpaBJIeHHe IOATOTOBKON Ha CTOPOHY cepBepa. CaMblIil IPOCTON U YAOOHEIH Cr1ocob — nucaTh GyHKINUY Ha SI3BIKE
PL/pgSQL. B 3TOM City4ae UHTEPIPETATOP aBTOMaTU4YEeCKH IIOATOTaBINBaeT BCE 3aIlPOCHI.






o)) PROFESSIONAL

Toru Posigres

Ha kakioe K/IMeHTCKOe COeZIMHEHUE CO3/1aeTCsl
00C/Ty>KUBaKOILMH TPOIiecc Ha cepBepe

bonbIlre KomMuecTBO COeIMHEHUH TIPUBOIUT K IIpoOieMam

[Tyn coemyHeHMM MO3BOJISIET OZJHOBPEMEHHO Pab0TaTh MHOTUM
K/IleHTaM, OrpaHWYMBasi KOJIMUeCTBO COeJMHEHUU C CepBEPOM

TpaH3aKIMOHHBIN PE)KUM IyJ/ia UMeeT 0COOeHHOCTH
C TOUKH 3peHUsI pa3paboTKK MPUIOKEeHHH
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o)) PROFESSIONAL

Mpaktuka L Posigras

1. Ybeautech, uTo TIpu paboTe MPUIOXKEHUS Yepe3 Iy/T COeMHeHUI
(mopt 6432) pa3HbIie T0/Ib30BaTe/M 00BIUHO BUAT OJHY U TY XKe
KOp3UHY. BbISICHHUTEe MPUYHHY OIIMOKH U UCIIPaBLTe KO
XpaHUMBIX (DYHKIUH TaK, YTOOBI MPUIOXKeHHe paboTaso
KOPPEKTHO Kak 0e3 Ty/a coeluHeHUH, TaK U C HUM.

2. Vcronb30BaHMe TTy/ia MelllaeT BHIBOAY B >KypHas COOOIIeHMiA
cepBepa MH(POPMaLMH, OTHOCSIIIENCS TOJIBKO K OJHOMY K/TMEHTY.
Haiue npuokeHue BbI3bIBaeT B Hauasie KaXK/10i TpaH3aKLUU
¢dyHKLu0 webapi.trace (uiu empapi.trace), eciu B C1y>keOHOM
MaHe/ I YCTAHOBJIEH MPU3HaK TPaCCUPOBKU. Peanusylite aTn
(byHKLMM TaK, 9T0OBI OHU yCTaHAB/IMBA/IM NapaMeTp cepBepa
log_min_duration_statements = 0 u o6/erdany UAeHTUGHUKALIUIO
KaveHTa. [IpoBepbTe paboTy MO KypHaIy COOOLeHUH.

18

Bo Bcex Temax Kypca, HauynHasi ¢ 3TOi, Mbl ByeM UCNONb30BaTh
NOAKNIYEHNE Yepes Ny COeANHEHNI Ha nopTy 6432 (HacTpoiika no
ymMmon4yaHuio). Pgbouncer HacTpoeH TOYHO Tak Xe, Kak 6b1J10 NnoKkasaHo
B AEMOHCTpauun.

1. Mpo6nema BOCNPON3BOAMTCA cnenyoLwmm obpasom. OTKpoiiTe ABe
BK1aAKn 6pay3epa C KHWKHbIM Mara3uHoM. B nepBoii BoanTe Kak alice n
NOIOXMNTE B KOP3UHY OAHY WM HECKO/IbKO KHUT. BO BTOpOW 3aingmTe Kak bob
N NPOBEPLTE KOP3VUHY.

[TOCKOMIbKY OAWH NONb30BaTte/lb BUANT KOP3MHY APYroro nosiL3oBartens,
MOXHO MPeANnoNoXNTb, YTO Ae/10 B pasrpaHnyeHun goctyna. Ytobbl NOHATS,
B KAKOM MecCTe c/iefyeT nckarb npoobsiemy, BCNOMHUTE Marepuasl TeMb
«[MpunoxeHune 2.0».

2. Heobxoanmble oyHKLUK YXXKe MMelTCA B 6a3e AaHHbIX, HO HUYero He
aenatot. PyHKums webapi.trace NpuHMMaET Ha BXOA TOKEH ayTeHTUpukaumm
(vnn NULL, ecnu nonb3oBaresib He BOLLEsT B CUCTEMY).

Ana vaeHTndukaumm MoXHO Ucrnonb3oBaTh napameTp log _line _prefix
C Mackon %a, BbIBOAALLEN NMA NPUNOXKEHUA. VIMA NPUNOXEHUA
yCTaHaB/MBaeTCAa napameTpom application_name, B KOTOpoe MOXHO
3anuncaTb MSA Nosb3oBartens, ec/im OHO N3BECTHO.



student$ psql bookstore2

1. KoppeKkTHasi pafoTa C myJIoM COeTuHEeHHH

Hpo6neMa COCTOHUT B TOM, 4TO (byHK].[I/IH, IIPOBEPsAIOIIasi TOKEH, 3allOMHUHAET II0JIb30BaTeJIsd B [IapaMeTpe CepBepa Ha YPOBHE
CceaHcCa:

=> \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;
$function$

9T0 paboTaeT, KOrga AJist KaXkAoro KIKeHTa (B HallleM Cllydyae — CTPaHULBL IPHIIOKEHNUsT) UCIIOIB3YEeTCst COOCTBEHHEIN ceaHc. Ho B
ciIy4ae IyJia COENWHEHUH BCe KIIMEHTH MOT'YT 00CIy?KUBATHCSI OMHUM CEaHCOM.

I/IcnpaBneHHe COCTOHUT B TOM, YTOOHI YECTHO BBIIIOJIHATH IIPOBEPKY KaXKObIN pa3 Ipu BEI3OBE (byHKL[I/II/I:

=> 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

q)yHKHI/IH TPaCCHUPOBKH MOJIA afMUHKH:

=> CREATE OR REPLACE FUNCTION empapi.trace() RETURNS void
AS $%
SELECT set_config(

'log_min_duration_statement',

0,

/* is_local */true

)i

$$ LANGUAGE sql SECURITY DEFINER;

CREATE FUNCTION
OOpaTuTe BHUMaHKE, YTO [TapaMeTpP YCTaHABIMBAETCS Ha BPeMsI TPAH3aKIMHU (TPETUN mapaMeTp).

q)yHKI.[I/IH TPaCCHUPOBKH OJIs Mara3uHa:



=> CREATE OR REPLACE FUNCTION webapi.trace(auth_token uuid) RETURNS void AS $$
SELECT 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
$$ LANGUAGE);ql SECURITY DEFINER;
CREATE FUNCTION
YT06BI MM [I0JIb30BATEJIS IIOMAJI0 B XKypPHAJ COOOIeHNI, He0OX0OqUMO U3MEeHUTh tapameTp log line prefix, Hanpumep, Tak:
=> ALTER SYSTEM SET log_line_prefix = '%m [%p] %q%u@%d (%a) ';
ALTER SYSTEM
=> SELECT pg_reload_conf();

pg_reload conf

30ech K CTaHAAPTHOMY BEIBOAY HOGaBIIEHO MMsI IIPUIIOKEHUS.
TIpoBepum.
=> SELECT webapi.login('alice');

479cb40a-3b63-48dc-a453-397c58a5248a
(1 row)

=> BEGIN;

BEGIN

=> SELECT webapi.trace('479cb40a-3b63-48dc-a453-397c58a5248a"');

=> SELECT 2+2;

?column?

=> COMMIT;

COMMIT

student$ tail -n 1 /var/log/postgresql/postgresql-12-main.log

2023-07-26 11:13:17.178 MSK [97569] student@bookstore2 (client=alice) LOG: duration: 0.124 ms statement: SELECT 2+2;

Tenepb 9TUM (I)YHKLII/IOHEU'IOM MOZKHO II0JIb30BaThCsA, yCTaHABJIMNBAs B IIPHUJIOKEHUHU IIPU3HAK TPACCUPOBKHU B CJ'[y}KeﬁHOfI IIaHeJn.



o)) PROFESSIONAL

[1pakTuka Pos{gres

1. B aByx ceaHcax MoAx/IrounTech K 6a3e student posisto student
yepes Iy/1 COeJUHeHVH. B TpeTbeM ceaHCe MOAK/IIOUNTEChH
K KOHCOJIU pgbouncer v nu3yuuTe BbIBOJ, KoMaHJ SHOW CLIENTS
u SHOW SERVERS.

2. Tlepermiute ciaepyrommi pparMmeHT SQL-Koza Tak, YToObI OH
KOPPEKTHO BBITMOJIHSJICS IPU UCTI0/Ib30BaHUU IMyJ1a 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. BocmpousBegute npobemMy C peKoMeHjaTeTbHbIMU
G/I0KMPOBKaMH YPOBHSI CeaHca MPH UCTI0h30BaHUH ITy/1a
COeIMHEHUH B pe)KHMMe TPaH3aKLUH.
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1. Koncons pgbouncer

TTongkmrogaeMmcs K 6ase student pomsimu student u web:

student$ psql postgresql://student@localhost:6432/student?password=student
student$ psql postgresql://student@localhost:6432/student?password=student
Tlonkmoyaemcst K KOHCONH pgbouncer:

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

=> SHOW CLIENTS;

type | wuser | database | state | addr | port | local_addr | local port
------ L s R et R
C | student | pgbouncer | active | 127.6.0.1 | 51364 | 127.0.0.1 |

C | student | student | active | 127.0.0.1 | 51358 | 127.0.0.1 |

C | student | student | active | 127.0.6.1 | 51362 | 127.0.0.1 |

(3 rows)

|
+

6432 | 2023-07-26 11:13:19 MSK | 2023-07-26 11:13:19 MSK |
6432 | 2023-07-26 11:13:19 MSK | 2023-07-26 11:13:19 MSK |
6432 | 2023-07-26 11:13:19 MSK | 2023-07-26 11:13:19 MSK |

connect_time | request_time

3neck oToGpaxkaloTCsl TPU COENMHEHHUs K KITMeHTaMu pgbouncer: m18a cearca mys student, TonKmoYeHHEIX K 6a3e student, ¥ oquH — MOAKITIOYEHHE K KOHCOTH.

=> SHOW SERVERS;

| wait | wait_us | close needed |

0 | 0x55977496e460
0 | 0x55977496e000
0 | 0x55977496e230

type | user | database | state | addr | port | local _addr | local_port | connect_time | request_time | wait | wait_us | close_needed | ptr | 1
eme-- R Hommmmmen R Fommmmmmaen Homem- B L et B L EREEEE R L R R e +--
S | student | student | idle | 127.0.0.1 | 5432 | 127.0.0.1 | 53288 | 2023-07-26 11:13:19 MSK | 2023-07-26 11:13:19 MSK | 0| 0| 0 | 0x559774974120 |
(1 row)

3meck BUIHO, UTO Ceidac MCIIOIb3yeTCs TONbKO OIHO COeIMHeHue pghouncer ¢ ceppepoM 6a3 MaHHBIX.

= \q
[ =>\q
= \q

2. ®yaknuu nextval u currval

Bce, uTo HYKHO cHieflaTh — 3aKJII0YUTh 06€ KOMaH/IBl B OHY TPaH3aKIMIO.

Ho Ha IpakTHKe He CTOMT HaNPsIMYIO BhI3bIBaTh GYHKIMH yIIPaBIIEHHs! [I0C/IE0BATEIbHOCTIMHE 6€3 0C060i He06X0nUMOCTH. JIydIle 06bSBHTE aBTOMAaTHYECKYIO T

oIpenesieHo cTaHgapToM 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
)i
CREATE TABLE
A BCTaBKy MOXKHO OpraHHM30BaTh C IoMosio PL/pgSQL crepyrommm o6pasoMm:
=> 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;
$3$;

DO

= \q
3. PeKOMeH]IaTeHLHHe GHOKHPOBKH Ha ypOBHe CeaHCa

TlepBblil KJIMEHT yCTAHAB/IMBAET PEKOMEH/aTe/IbHyI0 GIOKUPOBKY 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
BrokupoBKa yaepKuBaercs Moc/ie OKOHYaHUsl TPaH3aKIHUu:

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

Temneps MOABAETCA TPAH3AKIMSA BTOPOrO KIMEHTa:
student$ psql postgresql://student@localhost:6432/ext_connpool?password=student

| => BEGIN;

) YHUKaJIbHBIX

i, KaK 9T0



| BEGIN
B arto Bpemsa HepBH[;] KJIMEeHT NBITaeTCsa OCBOGOJIPITL GHOK[/IDOBKY, HO He MOXKEeT, IIOCKOJIbKY BBIIIOJIHAETCS B IPYIOM 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 MOXKeT BTOPO# KJIMEHT, XOTb OH ¥ He YCTaHABJIMBAT 3Ty GIIOKMPOBKY:
=> SELECT pg_advisory_unlock(42);

pg_advisory unlock

=> COMMIT;

| commIT



