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Mcnonb3oBaHue MaTepuasioB Kypca

HekoMmmepueckoe ncnosib3oBaHne Marepuanos Kypca (npeseHtauuu,
AeMOHCTpaummn) paspeluaeTtcs 6e3 orpaHnyeHnii. Kommepueckoe
MCNOMb30BaHNEe BO3MOXHO TOSIbKO C NMMCbMEHHOIO paspeLleHms KoMnaHum
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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 Posygres

BydepHbIii Kerl

JKypHas npezsanucu



BychepHbiii kel Wz

YCTPOUCTBO M UCTIO/B30BaHUE

donHoBag 3amnmuch

JIoKa/IbHBIH KeIll /111 BpeMeHHbIX Ta0uI]
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ByhepHbIn KelL Posigres

xew-tabnuua

shared_buffers
N

-

[ Kewl OI'Iean'I/IOHHOI‘/JI CUCTEMBDI ]

w = w 4

3apava 6ydhepHOro Kela — Criaxunsarb pasHuLy B NPOU3BOANTE/TbHOCTY
ABYX TUMOB NamMATU: onepaTuBHOM (GbICTpas, HO Masio) U ANCKOBOIA
(MepnsieHHas, Ho MHOro). Ytobbl paboTaTb C AaHHbIMU — YnTaTb UMK
N3MEHSATb MX, — NPOLECCHl YNTAKT CTPaHULbl B OyhepHbIil Kew K1, noka
CTpaHuLa HaxoauTcsa B Kelle, Mbl 3KOHOMUM Ha obpalleHUsX K QUCKY.

BychepHbIil Kewl pacnonaraeTcs B 06Lein namaTn cepeepa u npeacrasnsaer
coboil maccus 6ydrepoB (ero pasmep 3agaeTcs KOH(PUrypaumoHHbIM
napameTpoMm shared_buffers). Kaxablii 6ychep cocTouT U3 mecta nof ogHy
CTpaHuLy AaHHbIX 1 3arofioBka. 3aro/ioBOK COAEPXUT pacnosioxeHue
CTpaHuubl Ha ancke (dpaiin n HoMep CTpaHuubl) 1 4PYTY0 NHopMaLuio.

UTOObI HY)KHYIO CTPaHULYy MOXHO ObI/10 OLICTPO HANTK B Kelle,
ncnonb3yetcs xew-tabnvua. Kioyom xewmpoBaHns B Hell CNyXnT hanin un
HOMep CTpaHuLbl BHYTpU harna. Ytobbl HalTK cTpaHuLy, HaZ40 NPOBEPUTL
BCce 6ydhepsbl, yKasaHHbIe B COOTBETCTBYHOLLEN KOP3MHE XeLl-Tabnuubl: 1M6o
CcTpaHuua Hangetcs, Mbo Mbl yoeanMcs B TOM, UTO ee HEeT B Kelle.

B nocnegHem cnyyae ctpaHuly npuaeTcs npountatb B 6ydiepHblii kel

¢ Ancka. OgHako HanomMHUM, 4YTo PostgreSQL unTaeTt 1 3anncbiBaeT AaHHble
He B 06X0/, Kella ornepaunoHHOM CUCTEMBI, a Yepe3 Hero. 3To, OYEBUNAHO,
NPUBOAUT K AyONMPOBAHUIO AAHHbIX Y 4BOMHOMY KELLUMPOBaHWIO, HO TakoBa
Tekyllasa peanmsauns. Noatomy «npomax» MUMO ByhepHOro kela He
06sa3aTeNibHO 03HAYaEeT, YTO AaHHble ByayT PU3NYECKM YNTaATbCA C AUCKA.



BydepHbIN Kein

=> CREATE DATABASE arch_wal;
CREATE DATABASE
=> \c arch_wal
You are now connected to database "arch wal" as user "student".
Co3pgapuM TabnuIry.
=> CREATE TABLE t(
id integer,
s char(100) DEFAULT "'
) WITH (autovacuum_enabled = off);
CREATE TABLE
=> INSERT INTO t(id) SELECT g.id FROM generate_series(1,1000) g(id);
INSERT 0 1000
B coctaB PostgreSQL BXomuT pacuipeHnue, KOTOPOe IIO3BOJISET IOCMOTPETH, YTO TPOUCXOAUT B GydepHOM Keltre.
=> CREATE EXTENSION pg_buffercache;
CREATE EXTENSION
Pa3Mep Kellla onpenessieTcss KOHGUTYPAIIMOEHEIM TapaMeTPOM:

=> SHOW shared_buffers;

shared buffers

PacmmpeHnue nmokaswBaeT Kaxabli Oydep Kak OTHEeIbHYI0 CTPOKY OGHOMMEHHOI'0 IIPENCTaBIeHU:
=> SELECT count(*), pg_size_ pretty(count(*) * 8192) FROM pg_buffercache;

count | pg _size pretty

16384 | 128 MB
(1 row)
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CTpaHuua B Kkelle Pos{gres

xew-Tabnumua

yucno
obpaLleHuii
+1

OBychep
3aKkpenneH

PaccMoOTpMM criyyaid, Korga HeobxoamMmasi CTpaHuLa HaxXoAUTCS B KelLle.

BythepHbIil Kew 1 xew-Tabnuua HaxoasaTcs B 00Leit naMaTu, U AOCTY
K HUM eCTb Y BCeX npoueccos cepBepa. [103ToMy OHOBPEMEHHbIM,
KOHKYPEHTHbI AOCTYN K 3TUM CTPYKTypam Heo6xo4MMO Yynopaa0oumBaTh.

BbluncnnB XeL-KoAd, npouecc 6/10KMpyeT HEOOXOAMMbIA PparMeHT XelLl-
Tabnuubl B pasaensieMom pexuvme (ToNbKO A18 YTEHMSA) C NOMOLLbIO Tak
Ha3bIBAEMOW «/1ETKON BITOKMPOBKU», U YXXe 3aTeM HaxoauT bydep,
cofepXallmii HY>KHY0 CTpaHuLy.

Cepsep ynpasnseTt 6/10KMpoBKaMu AaHHbIX B pasgensieMon namaTu
NOIHOCTLIO aBTOMarmnyeckn. PaspaboTtunkmn PostgreSQL npunaratoT MHOro
YCUNIA K TOMY, UTOObI 3TV 6/10KMPOBKN paboTasiv adodrekTMBHO. Hanpumep,
4yTOObI HE 6/10KMPOBAThL BCHO XeLU-Tabnuuy cpasy, OHa pasfeseHa Ha
Heckosbko (128) dyparMeHTOB, KaXKabli N3 KOTOPbIX MOXET paboTaTb
He3aBMCUMO OT Apyrnx. Tem He MeHee Haao NoHMMaTb, YTO, XOTHA AOCTYI

K KeLwy 6bICTpee, YeM K ANCKY, OH BCe Xe He becnsiaTteH.

Janblie npouyecc «3akpennaer» bydiep, yBenmumBasi CHETUUK pin count

B 3aro/1oBKe cTpaHuubl. Noka 6ydiep 3akpenseH (3HayeHne pin count
6o/blUe HyNs), cYuMTaeTcs, YTo Bydoep UCMosib3yeTcsa N ero CoaepPXMmMoe
He LO/HKHO «panKa/ibHO» M3MEHUTLCA. Hanpumep, B CTpaHULEe MOXET
NOSABUTLCA HOBasA BEPCUA CTPOKN — OObIYHO 3TO He NMoMeLlaeT Apyrum
npoueccam 6narogapsa MHOrOBEPCUOHHOCTU U NpaBuiam BUANMOCTH,

Ho B 3akpensieHHblin 6ydhep He MOXET ObITb MpoUYMTaHa Apyras cTpaHuya.

Mpouecc Takke yBeNMUMBaAET CHETUMK 06paLLEHWiA K cTpaHuLe (usage
count). CYETUMK UCMNO/b3YyeTCs As1s1 TOro, YTOObI NOHMMATb, Kakue CTpaHuLbl
MCMO/b3YTCS YaCTOo, a Kakne HeT.
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I3MeHeHne B CTpaHuue Posgres

xew-Tabnumua

rPA3HbIA
Bycbep

Ecnn npoueccy Heo6XoAMMO U3MEHUTL COAEPXMMOe CTpaHuLbl B Bydepe,
OH [LO/IKEH MOJTy4YUTb MOHOMOJbHYH 6/TOKMPOBKY A1 3TOW CTPaHULbI
(4TOObI HE MEHATb AaHHble B TOT MOMEHT, KOrga ux untaroT gpyrue
npoLecchl).

I3MeHeHHas cTpaHuua, elle He 3anMcaHHas Ha AMUCK, Ha3blBaeTcs
«rpsi3Hoi». B 3aronoeke dydhepa genaetcst otmeTka 06 atom. (Ha pucyHkax
rpsA3Hble 6ydoepbl BblAeeHbl LLBETOM U LUTPUXOBKOIA.)
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UTeHne c BbITECHEHUNEM Posigres

xew-Tabnumua

cneayowas

xeprea 8

v Y
L | o] | | |

MOXHO
BbITECHUTb

elle paHo:
ncnonb3lyetcs
aKTUBHO

Henb3s
BbITECHUTb:
3akpenneH

W

Ecnn HY>XXHOI CTpaHuLUpbl HE HaL/IOCh B KELle, ee HeobXoAuMOo NpounTaTb
C AucKa, a ANng 3Toro Hago 0cBOOOANTL KaKON-TO N3 6ydrepoB, BbIMECHUB
HaxoAsLYyHCAa Tam Apyryto cTpaHuly. iaes cocTouT B TOM, YTOObI
BbITECHATb CTPaHWLbI, K KOTOPbIM 06pallanncb peako, ¢ TeM, YTOObI
aKTMBHO UCMNO/Ib3yeMbIE AaHHbIe KaK MOXHO A0/IblUe HaXOANUChb B KELLE.

MexaHn3M BbITECHEHUA MCMNOb3YET yKasaTe/lb Ha CMefyIoLLYI0 «XKepTBy».
JTOT yKasartesib npoberaer no Kpyry Bce bydepsb!, yMmeHbLLaa Ha eauHULLY
NX CYETUMKN 06palleHnii (usage count). BeibnpaeTtcsa nepsblii xe bydep,
KOTOpPbI OAHOBPEMEHHO:

* MMeeT 3HayeHne cyeTymka obpauleHunii, paBHoe 0O;
* He 3aKper/ieH.
[Mo-aHIMMIACKN 3TOT a/lropUTM HasbiBaeTcs clock-sweep.

Uem 60/blLLE 3HaYeHMe cyeTunka y bydpepa (To ecTb YeM yaule OH
NCnosb3yeTcs), Tem 60/blUe Y Hero WaHCoB 3a4epXaTbCA B Kewe. YToobl
n3bexarb «HaMaTblBaHWsI KPYroB» Npu BbITECHEHMMW, MaKCUMaslbHOe
3HaYeHue cyeTymka obpalleHuii orpaHMyeHo Yncsiom 5,

B Hawwem nprumepe npolecc obpalwjaeTca K nepsomMy bydoepy no ykasaresto.
CueTunk obpauleHunii aToro bydgiepa eule He paseH 0, Tak YTO OH
YMEHbLUAETCA Ha eQuHNLY U yKasaTeslb CABUraeTcs K criegytouiemy oydepy.

Cnepytowuin 6ydpep 3akpenneH (To eCTb UCNONb3YETCS KaKUM-TO
NPOLILeCCOoM), 1 NO3TOMY CTpaHuLUa He MOXET ObITb BbITECHEHA M3 HETO.
3HauYeHMe ero CYeTYMKA TaKKe YMEHbLLAETCS Ha eANHNLLY.

HakoHeL,, Mbl MpUXoAuM K He3akpensieHHoMY bydiepy C HyNeBbIM CHETYMKOM
obpatleHuin. CTpaHunya ns atoro bydoepa n 6yaeT BbITECHEHA.
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UTeHne c BbITECHEHUNEM Posigres

xew-Tabnumua

cnepyowas
XepTea

nyuwe,
Koraa 3anucb
choHoBast

OAHako B HallleM NnpuMepe HaiieHHbIl bydep okasasncsi IPsi3HbIM — OH
COAEPXUT N3MEHEHHbIE AaHHble. M03TOMy CHayasna CTpaHuLy TpebyeTtcs
COXpaHWUTb Ha AMCK. 15 3aToro 6ydiep 3akpenssieTcs u yctaHaBvMBaeTcsl
6/10KMpPOBKA COAIEPXMMOT0 CTpaHuLbl, NOC/NE Yero CTpaHuLLa 3anucbiBaeTcs
Ha [MCK.

3HaunTenbHO aphbekTMBHEE, Korga 3anmcb NPoMCXoauT aCUHXPOHHO Y
npouecc 0OHapyXXMBaET BbITECHAEMYIO CTPAHULY YNCTON. UTOObI 3TO 6bINO
BO3MOXHbIM, CYLLIECTBYET npouecc poHosow 3anucu (background writer).

[Mpouecc poHOBOM 3annUcy UCNObL3YET TOT XKEe CaMblil a/ITOPUTM Nnouncka
OyhepoB AN BbITECHEHUS, UTO N 06CNYXMBaOLLME MPOLECCHI, TONLKO
MCNosib3yeT CBOM yKasaTeNlb. OH MOXET onepexarb ykasaTeslb Ha «KepTBy»,
HO HMKOr4a He OTCTaeT OT Hero.

3anucbiBatoTcs 6ydoepbl, KOTOPble OAHOBPEMEHHO:

e cofepXaT n3MeHeHHble (rpPA3HbIe) CTPaHULbI;

* He 3akpenneHsbl (pin count = 0);

* VMEIT Hy/1IEBOE YMC/0 o6palleHunii (usage count = 0).

Takum 06pa3omM (POHOBbLIN NPoLECe 3anncu HaxoauT Te Bydiepbl, KOTopble
C 60NbLLON BEPOATHOCTLIO BCKOPE NOTPEBYETCS BbITECHUTD.

Tenepb cTpaHuLa MOXET ObITb BblIOpOLLEHA, a N3 XeLl-Tabnnybl
Heo6XoANMO yAa/INTb CCbINIKY Ha 3Ty cTpaHuuy. [na aToro notpebyercs
MOHOIMO/ILHO 3a6/10KMPOBaTh HYXHbI (hparMeHT xel-Tabnnupbl.
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UTeHne c BbITECHEHUNEM Posigres

xew-Tabnumua

cnepyowas
XepTea
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10
Mocne Toro, Kak cTpaHuLa 13 rpsisHoro 6ydhepa 3anncaHa Ha Juck,

B 0CBO6OAMBLUMIACA Bydoep UMTaeTcs HoBasi CTpaHuua, a B Xew-tabnuuy
[ob6aBnseTca cebl/ika Ha Hee.

CueTumnK obpallleHunii yBenmumBaeTcst Ha eguHuly. Ccbinika Ha cneayoLyto
«KEepTBY» YXe yKa3bIBaeT Ha crefyowuii 6ydep, a y To/IbKo YTo
3arpy>eHHoro ecTb BpeMs HapacTUTb CBOV CUYETUMK 0OpalLLLEHNIA, NOKa
yKasaTe/lb He 060iAeT No Kpyry BeCcb 6ydepHbIii KEL 1 He BEPHETCSI BHOB.



Hcnmonb30BaHue OydepHOro kKeiia

ITepe3amnycTuM cepBep, YTOOL OUUCTUTL OyepHEIN Kell.

= \q

student$ sudo pg_ctlcluster 16 main restart

student$ psql arch_wal

C IIOMOIIBI0 PaCIINPEHUSI MOXKHO YOEOUTHCS, YTO B Kellle HeT O0ydepoB, OTHOCSAIUXCS K Halllel Tabiuie:

=> SELECT isdirty, usagecount, count(*)

FROM pg_buffercache b

WHERE b.relfilenode = pg_relation_filenode('t'::regclass)
GROUP BY isdirty, usagecount;

isdirty | usagecount | count

(0 rows)

Temeps BHIIIOJIHUM 3alIPOC, KOTOPHIM MPOYKUTAET BCe CTpaHullbl Tabmuilel. Komarnma EXPLAIN ANALYZE ¢ mapaMeTpoM
BUFFERS mokaxeT, Kakoe KOIM4eCTBO obpameHuil K 6ydepam moTpe6oBanoch AJIsi BEIIIOTHEHUS.

=> EXPLAIN (analyze, buffers, costs off, timing off)
SELECT * FROM t;

QUERY PLAN

Seq Scan on t (actual rows=1000 loops=1)
Buffers: shared read=18 dirtied=18
Planning:
Buffers: shared hit=17 read=7
Planning Time: 7.901 ms
Execution Time: 0.219 ms
(6 rows)

B manHOM ciydae 3anpoc nmpoyuTai 18 cTpaHull, HU OOQHOM U3 KOTOPHIX HE 0Ka3asioch B Kellle (read).

A TIoYeMy 9TH CTpPaHUIILI ObITH u3MeHeHH! (dirtied)?

Kak paccmaTtpuBanock B TeMe « MHOIOBEPCHOHHOCTL», IIPU IIEPBOM YTEHHUY HOBBIX BEPCHUM CTPOK B 3aroJjIOBKax 3TUX BEPCUU
IIPOCTaBIISIETCS CTATyC TPaH3aknuu (3adukcupoBaHa unu o6opBaHa). OTO BHI3LIBAET U3MEeHEHNUE CTPAHUIILL.

YTo Temephb ME O0HAPYXKUM B Kelle?

=> SELECT isdirty, usagecount, count(*)

FROM pg_buffercache b

WHERE b.relfilenode = pg_relation_filenode('t'::regclass)
GROUP BY isdirty, usagecount;

isdirty | usagecount | count

Kak pas 18 6ydepoB 3anoHEeHE JaHHBIME TaOIHUIEL.
A Kak U3MEHHTCH BBHIIIOJIHEHUE TOrO XKe CaMOoro 3ampoca?

=> EXPLAIN (analyze, buffers, costs off, timing off)
SELECT * FROM t;

QUERY PLAN
Seq Scan on t (actual rows=1000 loops=1)
Buffers: shared hit=18
Planning Time: 0.032 ms
Execution Time: 0.089 ms
(4 rows)

Tenepb BCe JaHHEIE OBINTM B3SITHI U3 Kellla (hlt) U BpeMs BEINIOJTHEHUS 3allpoCa YMEHBIINIIOCE. MMeHHO Cc HanuuyueM Kellla 1
CBsI3aH TOT (baKT, YTO IIPU ITIOBTOPHOM BBLIIIOJIHEHUH 3aIlIPOCHI 0OBIYHO pa6OTaIOT 61)ICTpee.
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BpemeHHble Tabnnubl Pos{gres

laHHbIe BpeMeHHbBIX Tabui]

BU/IHBI TOJIBKO OfIHOMY CeaHCy — HeT CMbIC/Ia UCI0/Ib30BaTh OO Kelll
CYIL|eCTBYIOT B IpeZiesiaX CeaHCa — He >KaJIko MOTepsATh TpH cboe

Vcronib3yeTcst IOKaIbHBIN OydepHbIH Kelr

He TpeOyroTCst 6JIOKUPOBKH
MamsITh BBIJE/ISETCS TI0 He0OXOAMMOCTH B Tipefiesiax temp_buffers
OOBIUHBIN a7TOPUTM BBITECHEHUST

12

ckntoueHue 13 obLuero npasuna npeactasnaoT cob0i BpeMeHHble
Tabnuypl. MocKoNbKY BPEMEHHbIE faHHble BUAHbI TO/IbKO O4HOMY MPOLLECCY,
MM Heyero genarb B 06uwem 6ydepHom Kewle. bonee T0ro, BpemeHHble
[aHHble CYLEeCTBYIOT TOMIbKO B paMKax OfHOro ceaHca, Tak YTO UX He HY)XHO
3almularb ot cooA.

ans BPEMEHHbLIX AaHHbLIX NCMNO/1b3YETCA 0O/1ErYEHHbI NOKaNbHbIN KeLL.

MOCKO/bKY NOKasIbHbIV KeLl JOCTYNeH ToNIbKO OAHOMY MpoLeccy, 418 Hero
He TpebytoTca 6/10KMPOoBKU. NMamMATb BblAenseTcs no Mepe HeobXxoANMOCTH
(B Npeaenax, 3afgaHHbIX napameTpom temp_buffers), Beb BpeMeHHble
Tabnv1Lbl NCNOJL3YKOTCA AasIEKO HE BO BCeX ceaHcax. B nokasibHOM Kelle
MCNOJIb3yeTCs 00ObIYHbIA aNITOPUTM BbITECHEHUS.



XXypHan npeasanucu Derez

YCcTpoucTBO XXypHasa
KoHTposibHas Touka
BoccTaHoBeHue nocje coos

CHUHXPOHHBIN Y aCUHXPOHHBIN PE>KUMBI

13
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JKypHan npeasannciu Pos}gres

Heo0OxoamumMocThb
JJAaHHbIe MEHSIIOTCS B OTIePAaTUBHOM NaMATH (B 4aCTHOCTH, B OydhepHOM Keliie)
U I10MaaaroT Ha AUCK aCI/IHXpOHHO
ripu c60e 0CTaeTCst TOBKO WH(POPMAITVs, 3ariCcaHHast Ha JWCK

MexaHusm
AEﬁCTBHH Ha/J JaHHBIMH 3dITMCBhIBAOTCA B )KypHaJ'IZ
n3MeHeHHe cTpaHul] B OydhepHoM Kelile, (hUKCal[Msi 1 OTMEHA TPaH3aKLi
mypHaanaH 3dIIMCh I10TIaJdeT Ha AUCK paHI:LLIe HW3MeHEeHHBIX JaHHBIX

rocye cbost oriepanuuy, 3aliiCaHHbIE€ B )KyPHaJ/l, HO He TTOIlaBIIKWe Ha JUCK,
MO>XHO BBITTIO/THUTb ITOBTOPHO

14

OCHOBHas npuynHa CyLecTBOBaHuWs XypHasia — HeobxoanMoCTb
BOCCTaHOB/1IEHNS COINIaCOBaHHOCTY AaHHbIX B C/lyvae c60os, Npu KOTOPOM
TepsieTca coAepXnmoe orneparmBHOM NamsaTn, B HaCTHOCTU, BydpepHoro
kewa. Tem caMbiM 06ecneymBaeTcs BbINOIHEHNE CBOMCTBA [40/ITOBEYHOCTH
(6bykBa «D» 13 Habopa cBoncTB TpaH3akuunii ACID).

OOHOBPEMEHHO C U3MEHEHNEM [laHHbIX CO3[AaeTCs 3annchb B XXypHaUe,
cofepxallas AoCTaTOuHY0 MHJhopMaLmio /19 NOBTOPEHMA 3TO onepauunn.
XKypHanbHasa 3anvck B 0653aTe/IbHOM NopsaaKe nonagaer Ha AUcK (unu
Apyroe aHeproHesasncuMoe YyCTPOINCTBO) A0 TOro, KakK Tyaa nonaget
N3MEeHeHHas CTpaHuLa — OTCHAa U Ha3BaHue: «KypHas npeasanmcuns,
«write-ahead log».

>KypHanunpoBaTb HY>XHO BCe onepauunu, Npu BbINOSTHEHNUM KOTOPbIX
BO3MOXHa cuTyauus, 4to npu cboe pesysstaT onepaunm He gonget
00 Ancka. B 4acTHOCTH, B XXypHasn 3anncbiBalOTCA U3MEHEHME CTpaHuL,
B 6ydoepHOM Kelle 1 hakT omkcaunm u OTMEHbI TPaH3aKLNiA.

B XypHas1 He 3anncbiBaloTCs onepaunn ¢ HeXxxypHanmpyembiMu
(M BpeMeHHbIMK) Tabnmuamu.

B cnyuyae c605s1 MOXHO NpounTaTh XypHas 1 Npu He06X0AMMOCTM NOBTOPUTb
Te onepauumn, KOTopble yXe Obl/Iv BbINOSIHEHbI, HO PE3y/ibTaT KOTOPbIX He
ycnen nonacTb Ha AMCK.

https://postgrespro.ru/docs/postgresqgl/16/wal-intro
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YCTPOWCTBO XypHasna Pos{gres

3aro/I0BOK:
HOMep TpaH3akuuu,
MeHe[pKep pecypcos,
KOHTPOsbHast
cymMmma

LSN

|

0 / «HOMEp»
3anmcy

T0C/IeI0BaTeIbHOCTD 3arMcei
«HoMep» 3arucu — 64-6utHbii LSN (log sequence number)
crieliuabHbIN TUN pg_lsn

15

Jlornyecku XypHan MOXHO NpeAcTaBUTb ce6e Kak NocneaoBaTe/lbHOCTb
3anuceit pasfiMuHoi ANnHbL. Kaxkaas 3annchb COAePXUT AaHHble

0 HEKOTOpOI onepauun, NpeaBapeHHbIe 3aro/fIoBKOM. B 3arofioBke, B uncne
MPOYEro, ykasaHbl:

* Homep TpaH3akuum, K KOTOpOI‘/JI OTHOCUTCA 3alncCb.

* MeHemxep pecypcoB — KOMMOHEHT CUCTEMbI, OTBETCTBEHHbI 3@ JAaHHY0
3anuncb, KOTOPbI NOHUMAET, Kak MHTePrnpeTnpoBaTb AaHHble. ECTb
oTAeNbHblE MEHeMKEPbI ANA Tabnuu, 415 Kaxaoro Tmna nHaekca, ois
crtaryca TpaH3akuui u T. .

e KoHTponbHasa cymma (CRC).

[ns Toro 4To6bLI COCNaTLCA Ha ONpPeaesIEHHYI0 3annchb, UCNOb3YETCH TUN
AaHHbIX pg_lsn (LSN = log sequence number) — 64-6uTHoe 4ncno,
npeacTtaensiouee cobom 6anToBoe CMeLLEHNEe 3anmcn OTHOCUTENbHO
Havasia XypHasna.

Ha ancke XypHan xpaHuTcs B BUae dpainnoB UKCMpPoOBaHHOIO pasMmepa
(06bl4yHO 16 M6aiiT). Korga 3akaH4ymMBaeTCs MECTO B TekyLleM chaine,
cucTeMa nepektoyaeTcs Ha cneayoLwmii.

B onepaTtuBHO NaMAT paboTa C XXYpHasioM BEAETCA B CrieunasibHbIX
6ydhepax, KOTopble opraHn3oBaHbl Hanogobue 6ydpepHoro Kewa.



YCTPOMCTBO XKypHaiIa

HaunemM TpaH3akuuio.

=> BEGIN;

BEGIN

Tekymas o3uUIUs B XKypHaJe:

=> SELECT pg_current_wal_insert_lsn();

pg current wal insert lsn

0/59BE028
(1 row)

LSN BBIBOOUTCS KAk OBa 32-0MTHHIX YHCJIa B MIECTHAAIATEPUYHON CUCTEME Yepe3 KOCYI0 Y4epTy.
BrimosHUM Kakoe-HUOyOb OeiCTBYE, HAIPpUMep, U3MEHUM CTPOKY B TabswuIe:

=> UPDATE t SET s = 'FO0' WHERE id = 1;

UPDATE 1

H3MeHUTCS U O3ULUS B XKypHane?

=> SELECT pg_current_wal_insert_lsn();

pg _current wal insert lsn

0/59C0O8E8
(1 row)

ITo3unus yBenu4yunIace.

3aBepuInM Ternepb TPaH3aKIIHUIo.

=> COMMIT;

COMMIT

[To3unus B KypHaJie CHOBa U3MEHUJIaCh:

=> SELECT pg_current_wal_insert_lsn();

pg_current_wal_insert_lsn

0/59C0910
(1 row)

Pa3mep XypHaIbHBIX 3anucei (B 6aiTax), COOTBETCTBYIOIIMX Hallle TPaH3aKIIWKM, MOXKHO Y3HATh IIPOCTHIM BEIYUTAHUEM
OOHOM MO3UIIUU U3 OPYTOM:

=> SELECT '0/59C0910'::pg_1lsn - '0/59BE028'::pg_lsn;

?column?

BeasyciioBHO, B XKypHa moagaeT nHGopManus 060 BcexX OeHCTBUSIX BO BCeM KilacTepe, HO B JAHHOM CJIydae MbI CUMTaeM,
YTO B Halllel cucTeMe OOJIbIle HUYEero He IIPOUCXOOUT.
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KOHTpO/NbHaA To4Yka Posigres

[Mporjecc meproauueckoro cOpoca rps3HbIX CTPAHUL] Ha AUCK

OrpaHuuMBaeT KOJIMUeCTBO XKypHa/IbHbIX 3aluceH,
Heob6X0IUMBIX [I7Is1 BOCCTAaHOBJIeHUs B Ciyuae cOost

HaudaJ/io KOHTpOHBHOﬁ TOUYKH: [TOMEYAKOTCA I'PA3HbIE CTPAHUIIEI B 6yc])epHOM Kelie
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Ecnv He NnpeanpuHATL cneluanbHbiX Mep, TO akTUBHO MCMO/b3yloLLLascs
CTpaHuua, nonas B 6ydepHblii KeLl, MOXET HUKOTAA HE BbITECHATbCA. ITO
O3HavaeT, UTo Npu BOCCTAHOB/EHUM nocne c60s NpuaeTcs npocMaTpuBaTh
BCe XYypHasibHble 3anncu, Co3aHHble C MOMEHTA 3arycka cepsepa.

Ha npakTuke 310, KOHEYHO, HEIONYCTMO. Bo-nepBbIX, haiinbl 3aHMMa0T
MHOr0 MecTa — WX BCce NPUAETCSA XpPaHUTb Ha cepBepe. Bo-BTOPbIX, BpeEMS
BOCCTaHOB/EHWS ByaeT 3anpeaenbHo 60NbLUIKM.

[MoaTomy cywecTBYeT cneymasbHbii OHOBbIM NPOLECC KOHTPOJIbHOM
TOUKM (checkpointer), KOTOpbIiA Nepunognyeckn copacbiBaeT BCe rpsi3Hble
CTpaHuLbl Ha AUCK (HO He BbITECHSAET X U3 Kewa). [locnie Toro, Kak
KOHTPO/IbHaA ToYKa 3aBepLUeHa, XXypHasibl BN/0Tb 40 Havyasia KOHTPO/IbHOM
TOYKM BO/bLLE HE HY)XHbI /19 BOCCTAHOB/IEHUA.

[PSA3HbIX CTPaHNL, MOXET OKa3aTbCst MHOIO, U cOpachIBaTb UX OfHO-
MOMEHTHO Ha AMCK — nsioxas naes. Moatomy B Hayasie BbINOSIHEHUS
KOHTPO/IbHOI TOUKM B 3aro/I0BKax rpsi3HbiX OydhepoB CTaBUTCS
cneumasnbHbIii donar, KOTopbIA FOBOPUT O TOM, YTO B XOAE BbINO/THEHMUS
Tekylleli KOHTPO/IbHOW TOUYKM AaHHas cTpaHuLa Ao/XHA 6blTh COpOLIEHA.
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KOHTpO/NbHaA To4Yka Posigres

TOMeUeHHbIe CTPAHMUL[bI TOCTEITeHHO 3ariChIBAIOTCS,
roMeTKa youpaeTcsi U3 3aroyioBka Oydepa

cran
rPA3HBLIM
nocne Havana
KOHTPO/LHO
TOUKM

4 L

[Tocne 3aBepiieHNs1 KOHTPOJIBHOW TOUKH >KyPHA/IbHbIE 3aUCH,
TIpe/IIIeCTBYIOLME ee Hayasly, MOT'YT ObITh y/asieHbl
18

3arem npoLecc KOHTPOJSIbHON TOYKM rnocmerneHHO NPOXoAMuT MO BCEM
Oycdhepam 1 copacbiBaeT NOMeYEHHbIe CTpaHuLbl Ha auck. ELle pas
OTMETUM, YTO CTPaHULbl HE BbITECHSIOTCA N3 Kella, a TOsbKO
3anucbiBatoTcA. NMo3TOMY KOHTPO/IbHAsA TOYKa He obpallaeT BHMMaHNA
Ha YMCNO obpalleHnii K Bydoepy 1 NpU3HaK 3akpensIEHHOCTH.

KoHeuHo, B npouecce paboTsl npoyecca KOHTPOIbHOM TOYKM CTPaHULLbI
NpoAo/MHKAKT N3MEHATLCA B BydoepHOM Kelle. Ho HoBble rps3Hble Bydhepsl
y)Xe He paccMaTpuBatoTCA MPOLLECCOM KOHTPOJIbHOM TOYKM, TakK Kak Ha
MOMEHT Havana paboTbl OHWN He ObI/IN TPA3HBIMU N HE OTMEYEHbI doarom.

B kOHLe paboTbl NpoLecc co3a4aeT XYpHasibHYH0 3annucb 06 OKOHYaHU
KOHTPOIbHOW TOYKM 1 coxpaHseT LSN ee Havana, 4tobbl npu
HE06X0AMMOCTN MOXHO Obl/1I0 BLICTPO HANTU NOCNEAHIOK 3aBEPLLEHHYIO
KOHTPOJ/IbHYIO TOUKY.

[Mocne 3Toro cepBep UMEET NPaBo yAa/IMTb BCE XYPHaslbHble 3aruncu,
npegLwecTByoLWne Havyasny TOIbKO YTO 3aBEPLLUEHHOM KOHTPO/IbHON TOYKN.



KoHTpoO/ibHasi TOYKa

Cetiuac B 6ydepHOM Kellle HaXOOUTCSI HECKOIbKO I'PSI3HEIX OydhepoB:

=> SELECT count(*)
FROM pg_buffercache b
WHERE isdirty;

KoHTponbHas To4YKa BHIIOIHSETCS CEPBEPOM IIEPHOJNYECKH, HO €€ MOXKHO BBI3BATh U BPYYHYIO.
=> CHECKPOINT;
CHECKPOINT

HOCKOJ’[BKY II0 YMOJIYaHHUIO 6y(1)epHLI171 Kelll UMeeT HeGOJIbIIoH pa3Mep, KOHTPOJIbHAadA TOYKa BEITIOJTHAETCSA OYEeHb 6bICTpO.
Hos PeanbHBIX CUCTEMAaX, UCIIOIb3YIOIIUX OOIBIIION 6y(bethI171 KeIll, 3TO MOXKEeT 3aHUMAaTh CyYILlIeCTBEHHOE BpeMsi.

CKOIBKO Tpsi3HEIX Oy(dhepoB ocTanercs B 6ydhepHOM Kemre?

=> SELECT count(*)
FROM pg_buffercache b
WHERE isdirty;

Hu OOHOTO. XoTs, ecnu OBI B Hallle# cucTeMe Obljla KaKasi-TO AKTUBHOCTB, I'DA3HEBIE 6y(bep1>1 — IIOsIBUBLINECHA y2Ke II0Cie
Havalla KOHTpOJ’ILHOfI TOYKH — MOTJIA OBI OCTAThCS.
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BoccTaHOB/1eHue Pos{gres

[Tpu cTapTe cepBepa roce c6os

1. Haiitu LSN, Hayasia roc/iejHe 3aBepilieHHON KOHTPOJIbHOW TOUKU

2. IPUMEeHUTDb K&Ky 3aIvch )KypHasa, HaurHas ¢ LSNy,
eci LSN 3armcu 6osbinte, uem LSN cTpaHHL{bI

3. obopBaTh HayaTkle, HO He 3a(pUKCUPOBaHHbIE TPAH3AKLIMU
4. OUMCTUTb He)XypHa/IUpyeMble TabL{bl
5. BBINOJIHUTH KOHTPOJIBHYIO TOUKY

Ha4yano
BOCCTaHOB/1IEHUA

HeobxoanMble dhalinbl XypHana

1(
@ : ® i » xid

KOHTPO/IbHas Touka KOHTpO/IbHas TOUKa c6oi
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Ecnu B paboTe cepBepa npousoLuesn c60ii, To npu nocreayoLem 3anycke
npoLiecc startup o6Hapy>XMBAET 3TO U BbIMOJIHAET aBTOMATUYECKOe
BOCCTaHOB/IEHME.

CHavana npougecc startup onpegensetr LSN, Hadana nocnegHel

3aBepLUEHHO KOHTPO/IbHOW TOUKK. [lasiee NPoLLecc YNTaEeT XKypHaslbHbIe
3anucuy, HaunHasa ¢ HaAeHHoN No3uLMK, NocefoBaTelbHO NPUMEHSIS
3annucy K cTpaHuuam, ecnm B 3TOM eCTb HEOBX0AMMOCTb.

UTO6bI NOHATbL, HY>KHO /1N NPUMEHSATB XYPHa/IbHYHO 3anncb K CTpaHuue,
Hano cpaBHUTL LSN nocnegHero nsmeHeHus ctpaHumubl (KOTOpPbIN Npu
NO6bIX N3MEHEHNAX 3aMUCbIBAETCA B €€ 3arofioBok) ¢ LSN XypHasibHOW
3anucu. Ecnm LSN cTpaHuubl okasbiBaeTcA MeHbLle, TO onepauuio
Heobxo4MMO NOBTOPUTb.

Takum 06pa3omM BOCCTaHaB/IMBAETCSA COr1acoBaHHOCTb AaHHbIX BO BCEX
cTpaHuuax. Bce TpaH3akumn, KOTOpble ObI/IM HAa4YaTbl, HO He
3aoMKCMpPOBaHbl, TPAKTYHOTCA Kak 060pBaHHbIE.

B KOHLe npoLiecca Bce HeXypHanmpyeMble TabnnLbl o4nLLa0TCS,
MOCKO/IbKY UX COAEPXNMOE KOPPEKTHO BOCCTAHOBUTbL HEBO3MOXHO.

Ha aTom npouecc startup 3aBepliaeT paboty, a npouecc checkpointer
BbIMO/IHAET KOHTPOJSIbHYIO TOUKY, YTOObI 3athnkcMpoBaTb BOCCTAHOB/IEHHOE
COCTOSIHME.
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PeXnMbl XXypHa/IMPOBaHUA  Posggres

CHUHXPOHHBIU
cOpoC XypHa/IbHBIX 3alMCel Ha AUCK TIPU KaXKA0M (pukcaluu

rapaHTUPYETCA AOJ/ITOBEUHOCTb
YBEJ/IMUMBAECTCS BPpEMsS OTKJ/IMKA

ACVHXDOHHBIU
cOpOC XypHa/TbHBIX 3aITMCEN TTPOUCXOANT TIePUOJUYEe CKH

rapdHTHUPYETCA COIVIACOBAHHOCTL, HO HE A0/ITOBEYHOCTDb
He1aBHO BHCDI/IKCI/IPOB{:IHHBIE HU3MEeHEHUA MOT'YT IIPOTIaCTh

HacTpoiika

synchronous_commit = on / off MOXHO
N3MeHATb Ha ypoBHe
TpaH3akuun

21

3annch XypHana npoucxoauT B 0AHOM 13 ABYX PEXMMOB.

B CUHXPOHHOM pexunme npu omkcalum TpaH3akUum NPoAoc/IKeHne padoThbl
HEBO3MOXHO A0 TeX Mop, Noka Bce XypHaslbHble 3anvcu, OTHOCSALLMECS
K 3TOW TpaH3aKUun, He OKaXyTCcs Ha Aucke (3HEpProHe3aBUCUMOM HOCUTENe).

Mpn CUHXPOHHO 3anucy rapaHTUPyeTCsa 4OTOBEYHOCTb — €C/n
TpaH3akumsa 3adpukcMpoBaHa, To BCe ee XypHaslbHble 3anunucu yxe Ha ancke
N He B6yayT notepsHbl. ObparHas CTOpoHa COCTOUT B TOM, YTO CMHXPOHHAas
3anucb yeenuumnsaeT Bpems oTknunka (komaHga COMMIT He Bo3Bpallaet
ynpasneHue A0 OKOHYaHUA CUHXPOHM3aUUKn) N NO3TOMY CHUXaET
NPOn3BOAMNTENbHOCTbL CUCTEMDbI.

B aCMHXPOHHOM peXUME XypHas 3anncbiBaeTcs YacTsiMv B QOHOBOM
pexume.

ACUHXPOHHas 3anucb addekTBHEE CMHXPOHHOW. Bo-nepBbIx, doukcauus
N3MEHEHUI He AO/DKHA HMUYero Xaatb. Bo-BTOpPbIX, MPW KaX40i 3annucu
Ha AncK obpabarbiBaloTCA BCE HAKOMUBLLNECS XYPHasIbHble 3anucu u,
Takum 06pa3oM, yMeHbLLAETCS YMCNO0 U30bITOUYHbIX OBpaLLEeHWNA K ANCKY.

OpfHako HafeXHOCTb YMeHbLUIAeTcA: 3adoUKCUPOBaHHbIE AaHHble MOryT
nponacTb B cnyyae c6os, ecnv mexay domkcaumein n c6oem npoLio He
O4YeHb MHOI0O BPEMEHMN.

MapameTp synchronous_commit, ynpaBAsitoLLnA peXNUMOM 3anncK xxypHana,
MOXXHO YCTaHaBNMBaTb HE TOMbKO r/106a/1bHO, HO 1 B paMKax OTAe/IbHbIX
TpaH3aKUuii. DTO NO3BOJISIET YBE/TMUMBATbL NPON3BOANTENBHOCTb, XEPTBYS
Ha[EeXHOCTbIO TO/TbKO YacTy TPaH3aKLNIA.

https://postgrespro.ru/docs/postaresql/16/wal-async-commit
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Toru Posigres

BydepHbIii Kelll yCKopsieT AOCTYT K 4YaCTO UCTO/Ib3yeMbIM
JAaHHBIM (HO He pelllaeT BCeX Mpo0sieM MpOu3BOJUTE/TEHOCTH)

Vcnonb3oBaHre OydepoB B orepaTUBHOM MaMsTH
TIPUBOAUT K HeOOXOZMMOCTH >KyPHa/TUPOBaHUS

[Iporiecc KOHTPOIBHOM TOYKHA OIPaHUUMBAET pasMep XpaHUMBbIX
JKYyPHaJIbHBIX (DaliJIOB M COKpalljaeT BpeMsi BOCCTAaHOBJIEHUS

)KypHaJI He TOJIBKO I103BOJIsseT BOCCTAHOBUTDL COITIACOBAHHOCTD
rocsie C60€B, HO MOXeT HCIIOJIb30BaTbCA U AJ1d APYTIUX 3a/da4d

22
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[1pakTnKa Pos{gres

1. Bocnonp3yiTech paciiMpeHHeM pg_prewarm, YToObI
aBTOMaTH4YeCKW BOCCTaHAB/IUBATh CofiepyKumoe OydhepHOro Keriia
TocJie Tiepe3arpy3Ku cepBepa.

[TpoBepbTe U 3aTeM OTK/IHOUWTE pacllIUpeHue.

2. Co3paiite Tab/iuIly U BCTaBbTe B HE€ CTOIBKO CTPOK, UTOOBI
ee 00beM COCTaBJIs/I IPUMEPHO TOJIOBHHY OT 06beMa OydepHOoro
Kettia. [Tepe3arpy3ure cepBep, YT0Obl OUMCTUTH Kelll.
BhIToHUTE 3aMpoC Ha YTeHWe BCeX CTPOK TaO/MLIbI ¥ TIOCTe
3TOTO TIPOBEPETE, CKOJILKO OydhepoB B Kellle COZiep>KaT CTPAHHLIbI
5ToM Tabmuiibl. OOBSCHUTE pe3y/IbTar.

3. CpaBHuUTe TIPOU3BOAUTE/ILHOCTb CUCTEMbI [IPU CUHXPOHHOM
Y aCUHXPOHHOM peXKuMax (PUKCaLU, UCTIO0b3Ysl YTUIUTY
3Ta/IOHHOTO TeCTUpOBaHUs pgbench.
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1. Ana aToro notpebyerca Ao6aBnTb paclumpeHme pg_prewarm
B 3arpy>xaemble 6UbnoTekn:

ALTER SYSTEM SET shared_preload_libraries = 'pg_prewarm';
N 3aTeM nepesarpy3nTb cepBep.
https://postgrespro.ru/docs/postgresgl/16/pgprewarm

2. Ana aHanm3a ncnonb3yinte pacwmpeHne pg_buffercache, nokaszaHHoe
B AeMOHCTpaunn.

3. NHnumanuaunpyiTe TecTtoBble Tabnuupl, Bbl3BaB pgbench ¢ K/1o4oM -i.

3aTeMm BbINOMHSAINTE 3Ta/IOHHbI TECT B OAHOM W APYroM pexumax Ha
MPOTSXKEHNM HEKOTOPOTO BPEMEHMN.

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




1. IIporpes Kemnia ¢ IOMOIILI0 Pg_prewarm

Pacmmmpenue Heo0XoOuMO H0GaBUTH B 3arpyKaeMble OUONIUOTEKH U IIepe3allyCTUThL CepBep:
=> ALTER SYSTEM SET shared_preload_libraries = 'pg_prewarm';
ALTER SYSTEM

student$ sudo pg_ctlcluster 16 main restart

Co3pmagumM Tabnuy ¢ HaHHBIMU:

student$ psql

=> CREATE DATABASE arch_wal;

CREATE DATABASE

=> \c arch_wal

You are now connected to database "arch wal" as user "student".
=> CREATE TABLE t(n integer);

CREATE TABLE

=> INSERT INTO t(n) SELECT id FROM generate_series(1,10000) id;
INSERT 0 10000

IIpoBepuM Hanuumne cTpaHull B 6ydepHoM Kere:

=> CREATE EXTENSION pg_buffercache;

CREATE EXTENSION

=> SELECT count(*)
FROM pg_buffercache
WHERE relfilenode = pg_relation_filenode('t'::regclass);

Ilepe3amyCTuM cepBep.

student$ sudo pg_ctlcluster 16 main restart
IIpoBepuMm GydepHEIiH Ker:

student$ psql arch_wal

=> SELECT count(¥*)
FROM pg_buffercache
WHERE relfilenode = pg_relation_filenode('t'::regclass);

Bce cTpaHuilel GBITH aBTOMATUYECKHU 3arPyKeHbl B OyGepHEIH Kelll TP CTapTe cepBepa.
OTKIIIOYHUM paclIupeHue.

=> ALTER SYSTEM RESET shared_preload_libraries;

ALTER SYSTEM

student$ sudo pg_ctlcluster 16 main restart

2. MaccoBoe BbITECHEHHEe

student$ psql arch_wal
Pa3mep 6ydepHOro Kemra:

=> SHOW shared_buffers;



shared buffers

B co3pannoi Tabnune 10000 cTpok 3aHMMAIOT:
=> SELECT pg_size_pretty(pg_table_size('t'));

pg _size pretty

I[loGaBuM elre CTPOK Tak, 4TOOLI YBEIUYUTH Pa3Mep TabIMIEI IPUMEPHO OO0 MOJIOBUHE! Oy(epHOoro Kela:
=> INSERT INTO t(n) SELECT id FROM generate_series(1,2000000) id;
INSERT O 2000000

=> SELECT pg_size pretty(pg_table_size('t')),
pg_table_size('t')/8192 AS pages;

pg size pretty | pages

[Tepe3arpysum cepsep.

student$ sudo pg ctlcluster 16 main restart
student$ psql arch_wal

BHITIOJTHUM 3ampoC, YUTAIOMIUHI BCe TaOIUYHBIE CTPAHUIIB:

=> SELECT count(*) FROM t;

2010000
(1 row)

B OydepHEbI# Kell monano BCero:

=> SELECT count(*)
FROM pg_buffercache
WHERE relfilenode = pg_relation_filenode('t'::regclass);

970 paboTaeT MEXaHU3M, 3AIUIIAIONINE OyQepPHLIN KeIll 0T MaCCOBOTO BHITECHEHUS «OMHOPA30BEIMU» TAHHBIMHU, KOTOPHIE
BPSI JIU TOHA#o0sTCa cHOBa. OH mEeNCTBYEeT IPU IIOJIHOM CKAaHUPOBAHUY OOJIBIINX TAOIUI], OYKUCTKE U T. II. Takue onepanuu
HCIIONIB3YIOT TOJIFKO HeOOJIBIIYIO YacTh Kellla (Tak Ha3biBaeMoe OydhepHoe KOJIBIIO).

3. 3aBHCHMOCTH IPOU3BOIUTEILHOCTH OT pexXuMa (puKcanuu

WHULMATN3UPYEM TECTOBBIE TaOIUIIBI:
student$ pgbench -i arch_wal

dropping old tables...

NOTICE: table "pgbench accounts" does not exist, skipping

NOTICE: table "pgbench branches" does not exist, skipping

NOTICE: table "pgbench history" does not exist, skipping

NOTICE: table "pgbench tellers" does not exist, skipping

creating tables...

generating data (client-side)...

100000 of 100000 tuples (100%) done (elapsed 0.08 s, remaining 0.00 s)
vacuuming. ..

creating primary keys...

done in 0.26 s (drop tables 0.00 s, create tables 0.01 s, client-side generate 0.12 s,
vacuum 0.05 s, primary keys 0.08 s).

CunxpoHHas GuKcalus BKIOYeHa:



=> SHOW synchronous_commit;

synchronous commit
on
(1 row)

3amyckaeM sTanoHHHY TecT TPC-B Ha 30 cekyHA:
student$ pgbench -T 30 arch_wal

pgbench (16.4 (Ubuntu 16.4-1.pgdg22.04+1))
starting vacuum...end.

transaction type: <builtin: TPC-B (sort of)>
scaling factor: 1

query mode: simple

number of clients: 1

number of threads: 1

maximum number of tries: 1

duration: 30 s

number of transactions actually processed: 13803
number of failed transactions: 0 (0.000%)
latency average = 2.173 ms

initial connection time = 2.525 ms

tps = 460.105552 (without initial connection time)

IToxa3aTenb — KOJIMYECTBO TPaH3aKIUi B CEKyHAY (tps).
BrIKTIO9aeM CHHXPOHHYIO GHUKCAIUIO:

=> ALTER SYSTEM SET synchronous_commit = off;
ALTER SYSTEM

=> SELECT pg_reload_conf();

pg reload conf

IToBTOpPSIEM TeECT:
student$ pgbench -T 30 arch_wal

pgbench (16.4 (Ubuntu 16.4-1.pgdg22.04+1))
starting vacuum...end.

transaction type: <builtin: TPC-B (sort of)>
scaling factor: 1

query mode: simple

number of clients: 1

number of threads: 1

maximum number of tries: 1

duration: 30 s

number of transactions actually processed: 70886
number of failed transactions: 0 (0.000%)
latency average = 0.423 ms

initial connection time = 2.506 ms

tps = 2362.988518 (without initial connection time)

Yucio TpaH3aKIWM B CEKYHOY 3aMETHO BHIIE. YCKOPEeHUEe, KOHEYHO, 3aBUCHUT OT THUIIA HATPY3KHU U XapPaKTEPUCTUK
0060pyIOBaHUSI.

BoccTaHOBUM 3HaueHHUe IapaMeTpa II0 yMOJTYaHUIO:
=> ALTER SYSTEM RESET synchronous_commit;
ALTER SYSTEM

=> SELECT pg_reload_conf();

pg reload conf



