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1. PostgreSQL 14. v fMmlsOdat
otsL d3gsy dztsmis d

O 0221Isj] toOmMmMdiislstedds Mhmdetso dzr § 9 Otcd Odzls T Zml
tcOL HJj dzd Is ¢ COC "Iiss@dHPBRf $umf siftsBlz EMisOdetse € d:
docker®, docker-compose®?, o K8s tOL dzdydz" di3gd MY sftsB Od3d: yd
f OCjIsdz 2 3 dzi%H X JuDC R g | no 1 Ists2 G izO9 j§ a3’ tc O fr
dmftsdz’ L so OdzdV 1 sMilotc sSB@OLQPE GDBRmyd . 1 tdzjj st
Google d BfMlsOdz dz" J 5B &zOS @ ¢ O fffirdZtcldpd® ro. Mtssls o

1 0ydzey &3 1 MOdsc ts -tizsiflsjOfdasthdCls teuts | dzO € tsdz te g
sj CEhdn teJ Odzd v = Jd Mis: Isted MIsOdzH Otclsdz n [ d:
tJSdRjdzHlzy dMfsd LseaOls! Linux, des o fteddeyd
1HdM d HOdziJ BEHIEmMS S ytfOdz! AdB2 M @B 2 d3j dzls Oyd J :
Global Development Group https://www.postgresal.org/. gfmr dzCO dz0O MmMlstcOdz
HdMisted B 'k d & O d3qd

RIs OWindows. 1 sfMmlsctejMm o f 2MC O] Is fpwd IsHizlz'E  fig di jteHnia[s2
Windows

0 Windows 8.1, 10, 11
0 Windows Server jg2008 R2 d detso

( Mls! HOo O 90LdOMZISO kMlsOdzso € d:

COW dUujMStdB ddidsj 6OCdodasds tej > d By
i NddBj SBBOdHMEGE2 flstessd

] fjwocd o0dOddsj ofy fshmlss, MSOyuds O] d
slsojlsdeo dzO dzj MEtsdz! S5 dzj Mdzsy dz" = o sftesMtse d dzO
dUI | dz20 B sty 4 &ZCO O HdMsteBlzlsdes Hd&Y Wi ndo
I ©jnddj SskOdHdAds?2 mMsesCd &syds MeOLE L O
COC: fklk! kffsOdsatd, COkOd&se fj HOdE &, § Ottt
[dv LO®jd flsOdHOklsdy 7 §O0Od] stotNi-¥ @2 dz dfsy j Is
£ECOLOI: kOdB sHdd ddod djMisd St §0LO®R stetso .
158 8 yj dztsdz, EmMsOdztso C O 1 sMisc te-hifls daBO Wi ded o
6jCdj dzizjlsmv, 1kOC €COC jMmls' fwsedjd M 1§t
MdMmlsj " d ©OMYf OttOdzdzj dzdo Oded j &5 §tetsyj Moo I 4 |
Cdzdcj dajls. | lstoj dedesotsydsy & yYj e o' &syjlsj f

1§ ©e0yd @By k0

8 Docker https://www.docker.com/ (H O l&5@ tc O f j 1&10n2021) [1]
9 Docker Compose https://docs.docker.com/compose/ (H O & tc O " j 1&24{012021) [2]
10 Helm https://helm.sh/ ( H Ol ©® tBtO®h jdedw 15. 10.2021) [ 3]

11 Database As a Service

124 Is tc O ddef iy OO dz8faLS

https://www.postgresgl.org/download/ (H Ols © tBtOh jdgdw 15. 09.2021) [ 4]
Brdmlstedslzlsde 1 sMiscelliny Hdzw Wi ndows
https://www.postgresgl.org/download/windows/ ( H OIs @ Bt OM jdzgdw 15. 10.2021) [ 5]
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MacOS X
e’ ZCO &0 H§Msekisdy o OtedOdasr 'Bdnded,dztso S d
O ted d3j o6, Womebrew

Linux
ljtejaBHddy € MOBB2 ) Stsd3d dzH 59 Odzdzets?2 [ d MO
EmlsOdzfs.o | Cdzdecd BEHJjI ©OMMd&3OIscdo Ols! MW OB SISC
Htezedr HdMIstedBEkZIsdoOr [ dqdzzC¢ M oM CSBOdZH™ BEHLE
dzj L dzOydlsj dz' dz" § dL d3d dzj ded W , ofmy 4L Ists J Mmlis: 9 HTB
oJtemMd?2 oMjEeHO My dzs f rdgsBHBG2 Is fz0 W dyd O
 dzv Ubuntu Mfdmss or cdzwHdls IOC:
impish (21.10)
hirsute (21.04)
focal (20.04)
bionic (18.04)

1 Hj M d HOdzj j , 9 BMmdzts o dzts d3, B zH JUgintte © 30 Is
2021.04 Hirsute Hippo'’. [ fdzd BEZHJls dMftsd L s Ols! MW HikZCGE s
sB LIssdz v ftewdhisc dzOfdhkz o Isj ¢ fMisj-.dzOl & torsH jO,C sl h
mMdmMisj &3O~ dmf sdz LTS @Ko n ¢ 5 dz'i Gt suppor t) 9]t
fwisddzj sdz2v"w §tSHHjtYCO (or"fEkmME BEYJ 2 [ MisO dets dztiz,
o jtemdd fSHH ]ty o O Ismw BOC Md i3z d3 Ho O GBHO.
ftoj HdZOL dzOyJ d&zO0 Hdzw BERYJ ddw, iz dhf sdz L
LOSHts 1 s5COyk, C0OC tjhOls! oatLddtO0shd] fted 1 Is

]l Oted Odzls GUI dzj tc OMmMm izCdsita@da’ Qig' dg, flseafj CUAs@G  &n,
dmf sdz Lz lsfiqw BjL CcttOWdyjMmMits?2 tBtdsysd. [ fhdzd
1Iss arcedzvHdls d ©OBBIOjIs M GUI, EMlsOdzOs dzde O] d
(BOcOLddz sdf© Ubuntu Software ddzd HdMIsted B zlsc
Mt d ttOBtlsOjd3 dL GUI ¢ d&zd¥ dzls©, dzOf tcdd3j te, DE

[ MOy Isfqfw MO 2 d MY df o dgQddsr d2O Wo Cidtead=iglsO, d Is't
o Otcd Odzls O.

Yrdmistedszlsde 1 tsMmisciel M fsH MacOS

https://www.postgresgl.org/download/macosx/ ( H Ols ©@ B KON jdzdw 15. 10.2021) [ 6]
GUl (Graphical User Interface) ddzd (RrR)? (ctOWdujmsSd?
16 Homebrew https:/brew.sh/ ( H Ols©® tBEON" jddw 15.10.2021) [ 7]

17 Ubuntu 2020.10 https://releases.ubuntu.com/21.04/ ( H Ols©® tBtON jdzgdw 15.10.2021
18 DBeaver https://dbeaver.io/ ( H Ols©® tBtON jdegdw 15.10.2021) [ 9]
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1. 1tetsmlsOw bkdgds Cdgstef@dovy = Ubuntu 2020. 04 d d
HyWtdzlsdzOw o jtemdw Hdzv CodeStcjstzs?2 20 R20. Q O tclf 5]
PostgreSQL 12 (LHjfm! d HOdzj ] or" ftsdzdgw j &3 j  dac
fsdzy dqtedzr @3 C.ktgfipd ctedpipHojd ftoj Hdzsy J dz2 fSHARSHWN (
dzts o' fsdzdzW Is! j et dzgf BERHJ X :

sudo apt install postgresq|l

] Btsdzj J s o Whudty d2a26.20 Groovy Gorilla IsO¢ ftesmists
EmMsOdzso dIs! 1 sMmisctej M dzj f§sdzeydlsmw:

Failed to fetch http://security.ubuntu.com/ubuntu/pool/main/p/postgresql-12/1ibpq5_12.5-0ubuntu@.20.10.1_amd6d.deb 4

04 Not Found [IP: 35.184.213.5 80]
Failed to fetch http://security.ubuntu.com/ubuntu/pool/main/p/postgresql-12/postgresql-client-12_12.5-0ubuntu®.20.10.

1_amdél.deb 40U Not Found [IP: 35.184.213.5 80]

Failed to fetch http://security.ubuntu.com/ubuntu/pool/main/p/postgresql-12/postgresql-12_12.5-Qubuntu®.20.10.1_amd64
.deb 404 Not Found [IP: 35.184.213.5 80]

Unable to fetch some archives, maybe run apt-get update or try with ——fix-missing?

rdzvw tejh jdedwv ftespdzj 3 wedesoddzs M dmMsS §OC JIs
sudo apt update

R kmlsOdkzseadd3 MO § OCJjlIs' :
sudo apt upgrade -y

VisOdzso dd3 1 sMmisc ey M:
sudo apt install postgresq|

R fhisledd dzO MisOlskzm ¢ zOMIsj teso :
pg_lIsclusters

:~$ pg_lsclusters
Ver Cluster Port Status Owner Data directory

1 sdzz yd dzO iy 12 ojtmMdw 1 sMmlsctejm (HJ2Mlsodlsy
dzlz y dz0 1 4.

{ Mdzd o-O8 By EMisOdeso ddzd 1 sMisctejm +Isdds M s

sudo apt remove postgresq|l



2 . t OMmh Jtoj dzdzOW, [Tfiplg O degoCdEs o' Bt Ols! oJtemds®
Yylsts CtsdeStej sdets EMisOdzOo dzd 9 Ols (Mmj o J tg, C dzd j dzls
tcOMh dtcj ded W) . t 4§ S5d3j dzH 59 Odzdz” 2 9 Oted Odzls. s 53O oz
github?®.

IBdzsoadd3 MfdmsE §O0Cjlsses d MO § OCjIsr :

sudo apt update && sudo apt upgrade -y

)6 GeBdsodjddd §0Cjlkstss dsyjd §odzydls' f
& sBnsHdBEsMIsd §jtejLOctekL Cd Mjtedmo:

Daemons using outdated libraries

Which services should be restarted?

[*] google-osconfig-agent.service

<0k> <Cancel>

YIstsB ' mMittodm OoaltsddOIsdyd M d fjteiL O EME O
sCtoky jddy o Csd3OdzHkz DEBI AN_FRONTEND=noninter
sudo apt update && sudo DEBIAN_FRONTEND=noninteractive apt
upgrade -y

vOCY] otLBydts Msseh jdzd] 5 HisMiskzf dshisd dzts

Pending kernel upgrade!

Running kernel version:
5.11.8-1028-gcp

Diagnostics:
The currently running kernel version is not the expected kernel version 5.11.0-1022-gcp.

Restarting the system to load the new kernel will not be handled automatically, so you should consider rebooting.
[Return]

ltesmiss dzOy &30 &3 ENTER d o9 Mmj . { Mdzd & <~ tsls
sls sBdztso dzj dzgdw WwHELGO, Ists sy des HtsB OO dIsy hol d d
sudo apt-mark hold linux-image-5.11.0-1022-gcp

[ sBOoadd3 toj f sLdlststed?2 f ftsmdzjHd]?2 ojtmdi 2 1
sudo sh -c '‘echo "deb http://apt.postgresqgl.org/pub/repos/apt
$(Isb_release -cs)-pgdg main" > /etc/apt/sources.list.d/pgdg.list’

BymlsOdetsoa O PosRlgr eSQL 14
https://github.com/aeuge/Postgres14book/blob/main/scripts/0l/install.txt ( H OtsEtc Oh j dad W
07.10.2021) [10]
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[ 5B OaoCddeistay] f sSL issted W
wget --quiet -O - https://www.postgresql.org/media/keys/ACCCACF8.asc |
sudo apt-key add -

[Bdzsoaddy Mdmse O0Cjilstse d EkEmMksOdsedds 1 tsMmisac
COCke ojtemde o3 - tsls d d3, dJmMdzd o tefmds 13, Is ts
postgresql, jfjxsf jChsjdzCoe josdgalz =y ted L H W d MM

sudo apt-get update && sudo DEBIAN_FRONTEND=noninteractive apt-
get -y install postgresql-14

[ dzw EHtsBMlsa O oMMy o hjitfjted udmdzj dadz J ¢ ts d3(
dmf sdz’ L v &/ 3o 5 dz'

sudo apt update && sudo DEBIAN_FRONTEND=noninteractive apt upgrade -y && sudo sh -c 'echo "deb htt
p://apt.postgresql.org/pub/repos/apt $(lsb_release -cs)-pgdg main" > /etc/apt/sources.list.d/pgdg.list' && wget ——quiet
-0 - https://www.postgresql.org/media/keys/ACCCUCF8.asc | sudo apt-key add - && sudo apt-get update && sudo DEBIAN_FRONT|
END=noninteractive apt -y install postgresql-14|

:~$ pg_lsclusters

Ver Cluster Port Status Owner Data directory

sdzOMmlsjtc 1 sMiscted MO kMY jh detf oz fridsd@oidsp@idgdd . d udek
fted EmMsOdtsoaC,j CdzOMisjte OoltsdizOIsdyi MSd LOfEkMS
LdOyjddw 14, main d Is.H. & w©OLBjY @B 8 Mdzj HE

3.uBBtC O PostgreSQLos @cd JdAE jsdR® CcChktcdzOdatso ) .
LIsts ff o H dzQuLdeleO yifj telafsdsj dzj dzd v S O thfddsH i O yjsizy
dfmn tsHdz 2 C SH dzO &  Hdzw 9 dzj Mg ded W dL o34 dzj dzd 2
L dzOydlsj dz' dzts tcOfMh dqtod Is WideS ydesdzOdz d dzd ¢ oOfm
[ HdgMlilse j dedzr 2 @ dRBddzzp 1 Issets o Oted Odzls O, Ctesdzy M
sB detsedzdzj o jtofdd Jhfls ce@MmOdmratsHdedSd, JMmisj Mmise jc
oJtemdd ¢ ojtmMdd d dizydets L Odesots dL 3 devls! f Ols
stee Odzgd L Oydd é

Il sls BSHdd dL fteddsjteso COMmMssdRdsects § Olyo,
LOCter Is! dL d3gd dzgj dzad J H Offfzelsr Blz s0o Hs@DBjdzdyly fddf Jj tof tsdz
1 1?0 - https://github.com/AbdulYadi/postgresgl-private?!.

20, 0L O HOdMM -
21 Github AbdulYadi https://github.com/AbdulYadi/postgresqgl-private ( H Ols © tsB tcOh j dad W
15.10.2021) [11]
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[ 2B tsteCd PostgreSQR dHtsdHOERj sasoff tsdzdzed Is* ) dzg
h 06 (:

4 OyYydo Oj d3 dzkzy dzlz ¥ 9dtemd® 1 lOddgsiqO fizz DR o
dzgz 3y 20 o j telgdw 12 . 1

wget https://ftp.postgresql.org/pub/source/v12.1/postgresqgl-12.1.tar.qz

H4COYOj &3 §OIsy dqr twjftsLdlststed W :
wget https://github.com/AbdulYadi/postgresql-private

1 tod B34 ded3y
run patch -p0 < path-to-downloaded-patch-file
dtsBjtey &3 1 sMmMsectejmM dL dMmrtsHdd ¢ S50, mMdzy HZWw €t
COOIse] )} tsMsctej MO:
Jconfigure
make
Su
make install
adduser postgres
mkdir /usr/local/pgsql/data
chown postgres /usr/local/pgsql/data
Su - postgres
/usr/local/pgsql/bin/initdb -D /usr/local/pgsgl/data
/usr/local/pgsql/bin/pg_ctl -D /usr/local/pgsgl/data -I logfile start

sO¢ odudd, ofy dzj kOS ftshst.

vdfdts! ftcd fsfris¢y BsHd¥dydtese Ols! Is OB
BsHJWJSCObtesd f sdzEydds Mmdzj Hize Pz ShdB S IZ:
INSERT INTO public.test VALUES (1, 'abc’);

ERROR: do not modify table with "private modify" option outside SQL, PLPGSQL or
other SPI-based function

[ sHdWdydtetse Ols HOdzdzr | Mdsy jd3 Ibsdz ¢85 yd te,
dzlz y dzr &3 § tc©o Odzd .

IMmi fiHr HEN dEZMEOHBO &Y dZO [ 4 Li nux dtsy dzts
ZzO tlsHj dz' dats 2 WdLrdyj ME ts2 z3ONM d dzj , sO¢ d dz0
HOdz! dzj 2h j a3 o3 BlzH j &3 4 M tsdz'daOts gf @lsG olo@ft RO dzls T )
5B ZzOS On AWS, Azure d CdHJ ¢ [BEZOStS BEZHEIS © H

22 File Transfer Protocol URL  https://en.wikipedia.org/wiki/File_Transfer Protocol (H O l4s@® tc @ h j dad W
07.10.2021) [12]

2 PostgreSQL 12.1 URL  https://ftp.postagresgl.org/pub/source/v12.1/postgresql-12.1.tar.gz ( H Ols O

sBtOh jdzdw 07.10.2021) [13]

%) dekzOd dow d&Oh ddzo

25 Google Cloud Platform URL  https://cloud.google.com/( H Ol ©® ©BtKOh jdzadw 07.10.2021)
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https://ftp.postgresql.org/pub/source/v12.1/postgresql-12.1.tar.gz
https://github.com/AbdulYadi/postgresql-private
https://en.wikipedia.org/wiki/File_Transfer_Protocol
https://ftp.postgresql.org/pub/source/v12.1/postgresql-12.1.tar.gz
https://cloud.google.com/

Il BkzePRo stcOyYydo Ols! o fsMistcOdMmlseaj GCE
[ fMlsro O oM’ 5 .0 QOEOdROD » j todzz s’ | |
1 jteor 2 o OGO yjtjL GUI o BlORL jte].
Google Cloud Platform | Q,  Search products and resources
# \Homé )
nstance temp ates
\2 Marketplace Sole-tenant nodes
- Machine images
B4 Billing TPUs
APT  APls & Services Migrate for Compute

Engine

o Committed use
T Support discounts
© 1AM & Admin STORAGE
“® Getting started Disks
Snapshots
e Security
Images
m’e Compliance
INSTANCE GROUPS
A Anthos ? Instance groups
Health checks
COMPUTE
@ App Engine > VM MANAGER
0S patch management
>
] dzj otsdz o jtordzgj B3 kZeodze dZzOYdBZOJ B3 dzO C detsy C Lz

oredtOjd3 Compute Engine d VM Instances.

[ Odzj § dzOY dsdg@Q@ jzds HWaz H ts B OCredde hipsfance] |

e* My First Project « Q_ Search products and resources

VM instances £ CREATE INSTANCE & IMPORT VM C' REFRE
= Filter VM instances
Name ~ Zone Recommendation In use by Internal IP
) postgres us-centrall-a 10.128.15.222 (nic(

@& postgres13 us-centrall-a 10.128.0.13 (nic0)

26 Google Compute Engine
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) sfdzj ‘ksets o' BdEOjd sdf J1f d jY SO©OCIS|t
Bsdz hj o dltsdj & LOfdkOdd [§EOkO doydnd®yj
OBl Jf, kOC Ykt GBT QW mPktdj fzd O G'EH G jdzj d

Name

5.46 monthly estimat
Name is permanent

| Postgres | out $0.035 hourly

Pay for what yo ront costs and per second billing

Name must be lowercase letters, numbers, and hyphens

Labels Details

V’ TN + Addlabel 7 N |

Region
Region is permanent

s-centrall (low

Machine cofffuration
Machine family
General-purpose = Compute-optimized = Memory-optimized GPU

Machine types for common workloads, optimized for cost and flexibility
Series
E2 -

CPU platform selectiog

Machine e

vCPU Memory GPUs

v 1 shared core 4GB

CPU platform and GPU

1dMetsdz €8 LOBR] yodzd?2: ddiv dJddeMlsOdzemM O sy jIs
BzCo o dzdydej 3 tojedmstej, ydWt d HjWdMmse. [ dzts
90N jes ftetsj ClsO.

1 Hj M N¥4d BESYjdB or BteOls! tcj ¢ d sdg, ©O o dzv 3
tcOMf sdztsy jodz®o d fld BsMisd Bls { ssets BzHjls teOMMydls O
vid® Bddyj ¢ o0d WdLduiméd BEHjIo I, nNEisdshis
f4tjHOud.

vsOC Y J Bsy degts o BLOIs! Csdzdyd Msoets o dtclskzOdz
EdssdzyOded s f toj HdzOG @njeldfiywu mis (42 IW[H t8e®ROd O RF P O [
ZOds NoOlsdls Hdw dzjBtsd hscts ddfsOdknO 1 sfisctej MC

tftcOo 0O o0 jteRil BEHjJI ECOLORO MmMbtsddsmis: L
o Cdzs Yyjdg©® 24/ 7. (fdzd 1 or Cdzs yj 0@, M dzOfp BEHI
dmMf sdz L so Odedj HJME O.

27 Ping URL  https://en.wikipedia.org/wiki/Ping (H O lds@ tc O h jOd&z1{0"2021) [15]
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rodzjj o' BdwOjd3 G NOfEgtecty HIMEO dOh j2 |

PUBLIC IMAGES CUSTOM IMAGES SNAPSHOTS EXISTING DIS
Operating system
Ubuntu A
Version *
Ubuntu 21.04 A

amd64 hirsute image built on 2021-09-28, supports Shielded VM features

Boot disk type * Size (GB) *
SSD persistent disk hd 10

v SHOW ADVANCED CONFIGURATION

SELECT CANCEL

] HOdzdes d3 Mdzz yOj d3" or BtocOMZgH durpSu ndz@ 20A . Q 4
ststslse j IsMmise j dzdats, Yyja® Btsdz hj d Brflstcjj o' B(dts
Mstsd didts M ls ¢ Bj Mw ydesects o dzOH j dad W . 1 sfpdzj or" Bt O
o j dzdyd zofm: Yyd¥WwtcoO st dzOIst LO o Mwy. [ MlsOdz' dz
tcOMMdzOIstcd o Ols* © HOMZ dzgj 2h dr G dzOe On 5 d3j toj daj

1 sfMdzy L ssets dzOy CoB@deds d¢ damiftdiln ¢f Otekz M j € &z dzH
ML H OdzO.

28 3SD URL https://en.wikipedia.org/wiki/Solid-state_drive ( H Ols @ B O jdzad¥ 07.10.2021)
14



https://en.wikipedia.org/wiki/Solid-state_drive

l ststes? o QPpOdBSOBS A3 dzd L Iz, oW H s 3l [
Cdestf € O cequi valent, cd@m®pd Cbkiss&&:s
o' f sdzdzlg Hzd dzd Is 8 gcload%

v NETWORKING, DISKS, SECURITY, MANAGEMENT, SOLE-TENANCY

Your free trial credit will be used for this VM instance. GCP Free Tier

CREATE CANCEL EQUIVALENT COMMAND LINE ~

gcloud command line

This is the gcloud command line with the parameters you have selected. gcloud reference [

gcloud compute instances create postgres-14 --project=celtic-house-266612 --zone=us-centrall-a --
machine-type=e2-medium --network-interface=network-tier=PREMIUM, subnet=default --maintenance-poli
cy=MIGRATE --service-account=933982387116-compute@developer.gserviceaccount.com --scopes=https://
www.googleapis.com/auth/devstorage.read_only,https://www.googleapis.com/auth/logging.write, http
s://www.googleapis.com/auth/monitoring.write, https://www.googleapis.com/auth/servicecontrol, http
s://www.googleapis.com/auth/service.management.readonly, https://www.googleapis.com/auth/trace.app
end --create-disk=auto-delete=yes,boot=yes,device-name=instance-1,image=projects/ubuntu-os-cloud/
global/images/ubuntu-2184-hirsute-v28210928, mode=rw, size=18@, type=projects/celtic-house-266612/zon
es/us-centrall-a/diskTypes/pd-ssd --no-shielded-secure-boot --shielded-vtpm --shielded-integrity-
monitoring --reservation-affinity=any

Line wrapping

FD COPY TO CLIPBOARD RUN IN CLOUD SHELL CLOSE

R, BfwWIss i, JdMmls! HOoO 90tdOdzsO:

C jofslef € 52
f sdzkz yd o

0 dzO» OrBA in cloud shell -f W d3ds © BWKOERZL jtog BIsCts]ls

Isj tedzd dzOdzO, Bsy dzs tslslszZ HBOO 1 9 A tslszdz
® HOdz dgj2Mh jd&3 ttOBSISOIsy yYjtejL BKGO
mMetsfdiecso Ols! K @Rl L tso Ols! htss.
(BEHjd3 MY sldgcloudd OB Odz dzgj 2 j i)

O«

2% Command line interface
%0 Geloud URL https://cloud.google.com/sdk/gcloud (H O lds@® tc O M j 0dz#{012021) [17]
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https://cloud.google.com/sdk/gcloud

Il dzOh j &3 Mz yoOj twWOLo jtedzy d3 1 f M 2 wHtORd d
Hirsute M xilsS§d ddmM10 | B:

: $ gcloud beta compute --project=celtic-house-266612 instances create postgresll —--zone=u
s—centrall-a ——machlne—type e2-medium --subnet=default --network-tier=PREMIUM --maintenance-policy=MIGRATE --service-acc
ount=933982307116-compute@developer.gserviceaccount.com --scopes=https://www.googleapis.com/auth/devstorage.read_only, ht
tps://www.googleapls.com/auth/logglng.wrlte,https:/lwww.googleapls.com/auth/monltorlng.wrlte,https://www.googleapls.com/
auth/servicecontrol, https://www.googleapis.com/auth/service.management.readonly, https://www.googleapis.com/auth/trace.ap

pend ——image=ubuntu-2104-hirsute-v20210928 —-image-project=ubuntu-os-cloud --boot-disk-size=10GB —-boot-disk-type=pd-ssd
—-boot-disk-device—-name=postgresll ——no-shielded-secure-boot --shielded-vtpm —--shielded-integrity-monitoring --reservat
ion-affinity=any

Created [https://www.googleapis.com/compute/beta/projects/celtic-house-266612/zones/us—-centrall-a/instances/postgresiu].
NAME ZONE MACHINE_TYPE PREEMPTIBLE INTERNAL_IP EXTERNAL_IP

postgresld us—centrall-a e2-medium

yitwejL damEsd St Mi ¢ EkdH -O skl il dgh taz Isig j Hzozf d3
Hsflskfdr &3 Issd S5 o CdOflsjtej 10.128.* d odzj
34.134.57.202. 1t bk®sdyOdds, ¢ btd ¢t ykt t
Hefsk f@Bideds, © S OC ©lkCte's! HEfsky sBMEHdd o f

utslse jIsfilse j dedats, wmutshiplslz § f Ssidgfsyd sstcd ¢ ks :
8 UjtejL BEBORLjt6 d odilkOd df 2 Isj ttdkddzOd

8 My sdz L EwssH2zd jsdgls 2 § & L Oh dhy dedescslz P o W
feslsts s dk
5 My sdz' L kW gclolsdfrdzshls iz

1 OMstes2C O ssh.
l HOdksd mizkz yoj doOmlsttOdeaOjd3 ®© Li nux. [ dzw
ssh-C dzd j dzlsr d dzOMstes2C O Hftodd3d tedets ISOC OW 3y j:

0 dz0O Mo tsj 2 d&Oh ddzj MkdiHSBIOME\.SSIOIs O dzts G :
0 HOY d3 f tc ©9 Ochmz@ 7@k HHOME\.ssh
0 G j dzj tod toczGjdds ashskhe y ge n d d&3w
0 HisB O9 dzv jsdh-ajdedss : d d3w
0 9" otsHdd3 dzO + CtcOdz da€ sffdstslz pdgb € dzs y:
0O HsBOo dzv j &3 -Indetsl)y & sBGCE met adat a
sip https://en.wikipedia.org/wiki/IP_address ( H Ols© Bt Oh jajM8]07. 10. 2
32 SSH https://en.wikipedia.org/wiki/SSH (Secure Shel) ( H OlIs©® Bt O jdzd™w 07.10. 202
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[ d&zv HtsBOo d dzdy Oss hGCE dzj sB R tSH J dimmpute dtcOls !
Engine -> Metadata.

- .
Ily Compliance SETTINGS
Anthos >
Zones
COMPUTE Network endpoint
groups
@ App Engine > Operations

Security scans

Q Compute Engine ) >
Settings

@ Kubernetes Engine > ﬁ

 Odzg 4§ oOC dBHHE keys, Cdesf CO edi t, -CHdBWWO dzVv j
dzOy Qo Cdzsf Sk add item, d omMlsOodwjid3 dL BEWJ t6C

Metadata

Metadata
Edit
All instandes in this proj i these SSH keys Learn more

Username ~ Key
aeugene ssh-rsa AAAAB3NzaClycZEAAAADAQABAAABAQC+.trik
Enter public SSH key
| =+ Add item
Save Cancel

vsjfjte! LO2Id M Meatsjcéts AsMlsO yjd ftoshlst
ssh dq&kv @ p MtsL HOdzdzts2 | [
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] HOd dzgj 2" d° ¢ &z0o OF Orcf & dEbEY derda jLsiEth™O Isf ts
dmYf sdz' L W gclolsajddzddisty”  d dzfiyls O dzf O :

gcloud compute ssh postgres14

: $ gcloud compute ssh postgresld
No zone specified. Using zone [us-centrall-al for instance: [postgreslu].
Welcome to Ubuntu 21.04 (GNU/Linux 5.11.0-1020-gcp x86_64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

System information as of Mon Oct 11 10:28:17 UTC 2021
System load: 0.0 Processes: 113
Usage of /: 20.7% of 9.52GB  Users logged in: 1

Memory usage: 6% IPvl address for ensd: 10.128.0.7
Swap usage: 0%

0 updates can be applied immediately.

Last login: Mon Oct 11 10:07:43 2021 from 109.252.75.76
~$ |

[ Odzd J ftosmMiss EMIlsOdzOo dzdo O j &3 1 sisctej m 14,
tcOdzj J :

sudo apt update && sudo DEBIAN_FRONTEND=noninteractive apt upgrade -y
&& sudo sh -c '‘echo "deb http://apt.postgresql.org/pub/repos/apt $(Isb_release -cs)-
pgdg main" > /etc/apt/sources.list.d/pgdg.list' && wget --quiet -O -
https://www.postgresql.org/media/keys/ACCC4CF8.asc | sudo apt-key add - && sudo
apt-get update && sudo DEBIAN_FRONTEND=noninteractive apt -y install postgresql-
14

l sz EMsOdseCd ! sMisctj MO dzOdk kOS] BLEH
"WOjwotsdz 9 GCP Hd&v HeMiskzfO dqLeody (& §slskz 543
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1 OMlstes2C 0O WOjJwoasdzO © Googl e.
I 7 Bdt0Oj 3VACIheaosk -> Firewall:

NETWORKING E.
I3 VPC network X
VPC networks
r?". Network services > External IP addresses
] Hybrid Connectivity >

Routes

e' Network Service ... VPC network peering

©  Network Security >  SharedVPC
. Serverless VPC access
%> Network Intelligen... >
Packet mirroring
OPERATIONS

[ Odzj j dzOCreds® Figvall Rule , § sfdzj L OHOdzd™ d d3j dzd
fesfdmr o0jd, M COCHdR OHtjfMss ©OLEG  jds §&HE
1f d 65 COSJds swelsOd

<  Create a firewall rule

) Deny

Targets
Specified target tags + @

Target tags *

| ]

At least one tag is required

Source filter
IP ranges - @
Source IP ranges * (7] ]

Second source filter
None >+ @

Protocols and ports @
O Allow all
@ Specified protocols and ports

tep: 5432

[ udp: all

[ &2 ZOyOdzO, dzkzy dzekOY dedz, o ® s § skjses' & ST o
ddzd o' BtcOke fjf kddeRfils Ozl (o dzOh j B Mz yOj) .

33 Port URL  https://en.wikipedia.org/wiki/Port_(computer networking) ( H Ols @ B O j dzdv 07. 10.
[20]
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I stels 1 smMisetej MO 8 EZdisdzyoOdzds 5432.

vOCY] o9otHdB BOMEE ftsHMmilsd, BISCEHO ttOLt] h

1O dBOj i3 SCdesf S22 AutsatcOdedlIs! O, d ydtdL dgf
BzHpkCter s, dats fted 1 Issds & 1 sMmisctej MO JMmis+  jhy

sO¢ dzOMmlstetsdls! HtsMskzy dLdzkzlsted 1 sMlsctej MO L

) toj Haztsy j dzdzr | dzOMlstets2Cd Hdzw h detsStsets Hisflst
ftosH ORY bEs j BGOR, & di dhfsd Lkjd Istde @y i dzv
&ZOh g5 lsjfmiste.

[sSterlsdj fotktss 1 sMmisctejmMO o ddisjtgdzjls W
BOC Mz, ot odizlste] dzclzs-f oty j SO0 O jets Gkadz

RMY sdz’ L PooBdzdgjr e SQL 14 9o HBSE Jted

1HifM: eofy ftsMmists. uvisOdasodds HES | B 1dz0O VIR
Codzlsj 2 dzj to M Mis4z, ) GlOdIE 0 Oj &3 § Otsdz! , tlsCter 9 O d3
9 Ctdzsj2dzjtc d EZCOLT90jd3, SCkZHO 9o BAdNIE Ode mizkaly j 2 C
Hdt] CSIststed & :

sudo docker run --name pg-server -e POSTGRES PASSWORD=postgres
-d -p 5432:5432 -v /varl/lib/postgres:/var/lib/postgresql/data postgres:14

lteso jtodds f sHC dzt yj dzd 4§ dimf sdz' L v 9o Mmistetsj dadzlz
Il smMiscpsfijtgsdzy j ftsHtesBdts BEHJ B dqL zZyOls: o 3 G
Hdzw f tSHGC dz¥ yJ-\Wzdelr y j dzdzbi gy E2C OL Odzdw ff Otetsdzw :

psql -h localhost -U postgres -W

$ sudo docker run --name pg-server -e POSTGRES_PASSWORD=postgres -d -p 5U432:5U432 -v /var
/llb/postgles /var/lib/postgresql/data postgres:14
2cﬂﬂ2a1e381df1178bc938966b52e@083bdalfeSdflaQSfd6H78leFeSGSlchQ
$ psql -h localhost -U postgres -W
Password:
psql (14.0 (Ubuntu 14.0-1.pgdg20.04+1))
Type "help" for help.

postgres:#\

] HOdzgdzts ds Mdzz yO4J a3 d3’ L Of fMmlsd dzd Ctsdzlsj 2 dzd
fsHGC oz yddzdm+* ¢ dzj sz M | ocal host fB8H fdzt Lts9C

1J LOBro0Ojd Msfshsosdls! Hdtej Clsteds
Ctsdgls j2dzjtej  dksCOdr dzF 2 G Obs Gazs s dztk®F 1§ @dzdz ojf
Ctsdzls j 2 dzjtej BEHELE EZHOMj d f§ihdj tjfnsOls0 ¢ das

%) fils Odzts © ¢ QRIM bttpsk/eww.digitalocean.com/community/tutorials/how-to-install-and-use-
docker-on-ubuntu-20-04-ru( H OISO ®BBKON jdzdw 23.09.2021) [ 21]
35 Mount https://en.wikipedia.org/wiki/Mount (Unix) ( H Ols©® Bt ON jded¥w 23.09.2021)
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https://www.digitalocean.com/community/tutorials/how-to-install-and-use-docker-on-ubuntu-20-04-ru
https://www.digitalocean.com/community/tutorials/how-to-install-and-use-docker-on-ubuntu-20-04-ru
https://en.wikipedia.org/wiki/Mount_(Unix)

RMY sdz' L bowkeiscompose HdzW MtsL HOdzdw € &zOMiIsj tc©O® 1 s

ftesmists. vMlsOdzOe dzdo Oj d3 doc ke r wdsa mDo digekitoO® do dzf s
composeymifyts fMdzj Hizes P s fBtsH j oy d 3" o3

version: '3.1'
volumes:
pg_project:
services:
pg_db:
image: postgres:14
restart: always
environment:
- POSTGRES_PASSWORD=secret
- POSTGRES_USER=postgres
- POSTGRES_DB-=stage
volumes:

- pg_project:/var/lib/postgresgl/data
ports:

- ${POSTGRES_PORT:-5432}:5432

1 tsH dzd i3OG fifds G defy tiyts dzdacker'compose:
docker-compose up -d

w

0 Cdz¢uap -L Of 2Misd Is CsdzW JeztcOyds , tst-d ) © dzedzlz
compose.yml 9o IsjSEhj2 Hdtej CIststedd

0 Cdz¢rd-LOfEMmisdlsy o COydfMmlseay HJ BsSdO (¥isd
ddzls j 6t OC Isd o dzts

[BtcOdls] oddkOdzdj dz® kS OLOddj ojthmdd S tsdls

image: postgres:14

{JCtdjdzHize ofMjcHO (! ! 1) ECOL'™ o Ols!

o4 temds®
B' dzt Me cftedL s tod tBdtso dzj dzedd o j ted d.

¥yuMmlsOdztse $ O d o clkre rhitps:/ovmvp.digdaéocean.com/community/tutorials/how-to-install-
and-use-docker-compose-on-ubuntu-20-04-ru ( H OlIs©® B O jddw 23.09.2021) [ 23]

87 docker-compose.yml URL  https://github.com/aeuge/Postgres14book/blob/main/scripts/01/docker-
composeyml( H QOISO BtOh jddw 07.10.2021) [ 24]
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https://github.com/aeuge/Postgres14book/blob/main/scripts/01/docker-compose.yml
https://github.com/aeuge/Postgres14book/blob/main/scripts/01/docker-compose.yml

ltoso jtoddz f sHG dzs yj ded § :
psql -h localhost -U postgres -W

$ docker-compose up -d
Creating netwolk "download_default" with the default driver
Creating volume "download_pg_project" with default driver
Creating download_pg_db_1 ...

$ psql -h localhost -U postgres -W
Password:

psql (14.0 (Ubuntu 14.0-1.pgdg20.04+1))

Type "help" for help.

postgre5=#|

vyiIssB " tsMisdddksreconipose, o ' § tsdzdzd d3:
docker-compose down

l1tes dmif s dzKube@ezdKBs)H dzv  tcOL 9 VY tels™ 9 OdzdWw 1 tsfis@
BkHjls yj &zOw 6 dzO9o © H OdrgQmm dsGte cfupls@ds 'L HAgjin ' B 2 HISjA3.

[ MisOY Isfv pipfes/d@ dalss o Odzd v 1 BBPaStsjj MOz @ § R3O
dMfsd L so Odzgd™w 11 COC MjttodmMO ofy BsBmd hj fiod
@Ok dzj &OHS §SHHjBYdoOk! [u, ojthndsddshls:
By dzs ssd Gt dGfbztgd fs §selskz. [l &Of kstjbelkjlk
d MO HOdzdz' §. [BYJjd3 dzO mtsHlEz HtsBOOdIS! d3sh dats
ntcOdzi dzedv ddzd ML HOIs! toj f dzdSd Hdzw ylsj dzdw .
ROMlstes2S¢d €4 pafidd 'S QDB a a S-ofs ldn sGds@dilisdn 2 ¢ &zOo j .

wj2Yof dOmbesdd MOk 2 fshlss2 ddhnlsodd
feslsMisquekjd ¢ dj Bz HehiskY.
JTBduOjd Miwedm Cloud SQL:

Google Cloud Platform  $e My First Project v

A . ,  Minstances
~
DATABASES | &
'= Filter VM instances
iz Bigtable 1
'l Name ~ Zon
i Datastore > |1 O postgres us<
|| @ npostgres13  us<
Database Migration >
2, Firestore >
4 Memorystore >

Hlated Actions
~ Spanner

” = View Billing Report
' View and manage yo
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[ Odzj J o' EKrpadélpstgnce:

£ MysqL £ PostgreSQL £ SQL Server
Versions: 5.6, 5.7, 8.0 Versions: 9.6,10,11,12,13 Versions: 2017
—» Choose MySQL —» Choose PostgreSQL —» Choose SQL Server

s ey O0dj dad¥, (66O 14 o jtehd™ daj HEMisk ] d&zO,

& Create a PostgreSQL instance

Instance info

Instance ID *
postgres

us-central1 (low!
PostgreSQL 13
4 vCPU
26 GB
Storage 100 GB

Use lowercase letters, numbers, and hyphens. Start with a letter.

assword *
-------- &  GENERATE
Database version *

Memory

Network throughput

1,000 of 2,000

[ PostgresaL 13 v_[ (ers) @
Disk throughput (MB/s) Read: 48.0 of 240.0
o Write: 48.0 of 240.0
Choose region and zonal availability 10Ps @ Read: 3,000 of 15,008
For better performance, keep your data close to the services that need it. Region is

Write: 3,000 of 15,004
permanent, while zone can be changed any time.

Public IP

Connections
Region

Backup Automated

us-central1 (lowa)

Availability Multiple zones (Hig

Point-in-time recovery Enabled

ly available)

(® Multiple zones (Highly availa
Automatic failover to another zone wihir

3
3
5
2
e
a
2
g
=
3
=1
g
o
F3
g
3
3
g
E
g
2
g

{BteOIdlsj o daPi3Batid izt N dj Bsd dzlsr :

0 9" BqtO21Ilsj tj ¢ ddg, GHy BEHjI tOmftscdsyjd
COMYy sdsy jd 90 I smlscejMm, dIMEsHwY dJL MdjHks
3 wOMMmisswded § HWs) dpjecdfdsdgo, Isjd3 B Miste] J
z Msddsmls! JddhlsOdnNO o HOdddksHR tj cdtdz

O odzgzlsted Nkt [ssssd S5 £ 90f daj BEHjIS lskZHO
EftcOQodzwis! v tdz0 BEZHjIs OQoalssdizOIsdui M¢d

sBtcOIsdlsj o dzd BBO dzd 4 dzO o ¢ dz¢ Yy dadzlz ¢ fts Iz d

Bzdz' IsdLtsdz" Hdzw o MsCts?2 HtsMiskzy detsfilsd ( hi gh

Fojddyde Ojls Mmistsd dtsfiHse © ot HG datff dzd dslz dz.  t § €t

Hdzv ftesHOSCh dz fMdflsj o3, sBifMfjuyudoeOjls lsCOL

(failure) primary ddmlsOdzlhO® d OolssBOISI Y M

ftod {Istsds dzOh O L Of OMdzOW desH O dzgj EZyoOmlselkjls

s dzS OV dz@BffplsitlgEs? YA C OL OdzO o Mblse jlsMmisealze h j2

O«
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RIssgtsj mMdzd tBOISdIs! o ded dsOdzdj dzO tsB O j HY dzdz |
ddij § &3 ddeflsOdzfp Mts Mdzj HEE M ddBB3d R OOCIjtdMmisd S ORd
0 4 WHtO
26 1B fOdvIsd
100 1B HMC
CGOtOdzsdtetso Odzedz” § d3d ded B3Odz' dz' § MEBetsMmisd
o dzj " dRRfQH t6 j )

QoalssizOIsdyjMed2 B1 COf (dgj BJ MY dzOIs dats)
Bzdz! sdL sdedzz® HBMIskzY desMmis! (dad B4 MY dzOIs dzts
oL Bsy desMils! o MiisOdetse dzdedw o ts o tej d3j dad

O« O« O« O« O« O« O« O

HCd C65 3] s fMissdls, Mfeshdls] orf ?

¢ ol Mme-tzfiteegdDj &3 ExJ §tMmdz ML HOddW, f tsfd3
slsyy Is! ||

]l sfdggsL HOdzdw dJdzlsOdzMO & oz yoj &3 o dzj h ded 2
dzj 32 HEsMiskzt , dziz y dzs dzZOMlstesd Is! BtcOdzH 30 z+ tc ( tsdz
1 C tcBdg)

-} Connect to this instance

Public IP address

35.232.186.114 [}

Connection name

celtic-house-266612:us-centrall:postgres [}

( Mis! jhy 90tedOdzls ff sH ChrzddPjoely v dasff 8dz' W B 21
tcOMMdBzOIstcdo Ols: © cdzOesj Htets Google Cloud.

| Offstesdds W Oj so sz

38 pointin time recovery -0 sMils Odztso dzj dzd § dz© Bftej Hj dzj dedzgzs ISsYSk otej o
39 Firewall https://en.wikipedia.org/wiki/Firewall (computing) ( H Ols© B teOh jdedw 07. 10. 2
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g SQL Connections

PRIMARY INSTANCE X
Allinstances > postgres

B Overview @ postgres

PostgreSQL 13
41  QueryInsights

%  Connections Networking

.. Users Choose a network path for connecting to this instance. For extra security, consider using
the Cloud SQL proxy. Learn more
Databases
] Private IP

Requires additional APls and permissions, which may require your system admin. Can't be
disabled once enabled. Learn more

1
B  Backups
(=]

Replicas Public IP

Authorize a netwolk or use Cloud SQL Proxy to connect to this instance. Learn more

= Operations
You have not authorized any external networks to connect to your
Cloud SQL instance. External applications can still connect to the
instance through thgfCloud SQL Proxy. Learn more

Authorized network;

ADD NETWOR

SAVE DISCARD CHANGES

lrBjtejdg Connections o d3jdg&6 Mmdzj o9 O. R odH(
Public | P, f 2B dzd ydetse ts  H s fiplsdzfdgs v s EZ®dd Isdzj IS,
OHtej M/ f &H Ml clsttes? dOd BEHjls ©OLEKjMNY d2 HEEMIsE

1 O d3y a3 SAdiasNetwiark:

Public IP
Authorize a network or use Cloud SQL Proxy to connect to this instance. Learn more

A You have added 0.0.0.0/0 as an allowed network. This prefix will allow
any IPv4 client to pass the network firewall and make login attempts
to your instance, including clients you did not intend to allow. Clients
still need valid credentials to successfully log in to your instance.

Authorized networks

New network

L]
>

Name
postgres

Use CIDR notation [4

Network *

[ 0.0.0.0/0 l

Example: 199.27.25.0/24

CANCEL DONE

Orome o f tRfhjds:den.wikipedia.org/wiki/Subnetwork ( H Ols © tsB O jdzgdw 07.10. 20
25



https://en.wikipedia.org/wiki/Subnetwork

Il HOddesd3 Mz yOj " wWOLtejhddzd HMiskYy M dz¥
st OS¢ Hj &zOk! dO ©OBBYdRE fMdMmsj BOS ©HdsL &zOyd
Jdzs jtedzj SO § 41 daj tjCtdsjdHtso Ode. RMyGSd L2
Y J tepackend* f tREST.

1 sfjdz dzOX Ols d ¥ Dofedafs §ameel yJ tej L §f Otelz B dzzls HEsMis
s¢COydbMmy wIsCterils. 1 ©Oo02Isy Hwtse § tod d3:
psql -h 35.232.186.114 -U postgres -W

$ psql -h 35.232.186.114 -U postgres -W
Password:
psql (12.4 (Ubuntu 12.4-1.pgdgl8.04+1), server 13.1)
WARNING: psql major version 12, server major version 13.
Some psql features might not work.
SSL connection (protocol: TLSv1.3, cipher: TLS_AES_256_GCM_SHA38U,6 bits: 256, compression: off)
Type "help" for help.

r

postgres=>

vOCdd GBEOL B, &5 )] o0dkd wOMMEEst,] dd
GOL oY tBlsT 9 Odzd ™ ) sMisctej MO.

18 kB dOf tshMisodkdm:! jBydkHotts L @Bplistdag®BT j HsM
BHEIS ttOMmMMmdBslstej dz@ o Mmdzj k¥ h dR 6 dzOe OR:
0 dzOMbstes2 -z s MY J udddY LOMdhY dzdzse 5
0 deOMMlstets2 ¢ O firewal-lHdy Htsibét PMJS ddzmilsC
ddzls j todzj s O

l sfiidiislsted 3 dz0@ BMmdesodzr § ¥ dh¢d 14 1 tsfplsctej MO

[ sBOo dzj dz2O f SHH XS OH Onlgsldn sz f DS ON  f tod
9" Oy jdzd?2, dOfsdB3ddOr hd2 toOetslskz M BOMMJ
SELECT ({ "postgres": { "release": 14 }}'::;jsonb)['postgres’['release;

SELECT * FROM test WHERE details['attributes’]['size'] = "medium™;

I sorh jdgO 1+ WWJjCIlsdo detsfyls LtOeBIsTd dteignh]j JCdrC
ftcsBdz 30 M wWOLOMISOdzd i d3 Jdzn § SMse fted Y
I dzj fj dz sflsdddL Oydd  Hdz¥ ftsorhjdadw
or MsC sdzOG telkzy j dzdz" = mMd Mis j dg,ts dz/sBticjO B Q| rnatads:

41 Backend https://en.wikipedia.org/wiki/Front end and back end( H OISO tBtcOh jdzdw 07 . 1 (
(27]

2 REST https://en.wikipedia.org/wiki/Representational_state transfer ( H Ols©@ tsB 6 Oh j dad W
07.10.2021) [28]

43 New features of PostgreSQL 14 https://www.opennet.ru/opennews/art.shtml?num=55891

(HOl® tc O j1dz8(02021) [29]

44 JSONB subscripting https://www.postgresql.org/docs/14/datatype-json.htmI#JSONB-

SUBSCRIPTING (H O l&s@ t6 O j 1dz8012021) [30]
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Msjrddy ded2. | dzj Sslstster B Isj
fesdLotHdlsj & dshlsd

[ 5B Q9 dzj dzO fBHHJjtY O tcOBBIsOs h jEis

(t6jOkzdL 5o Oz 2@ bktetso dzgj | |

fls OF

bpa)

dzOB dz¥ H C

dz0

tod ¥ d BO

fJjtcjHOYd LOftosMmMtse, §tsL o tsdzw ¥ h jipyy dzOde@wd Is
o' ff sdzdzj ded § o3
sfjteOyd?2 LOfdmd (1 NSERT/ UPDATE/ DELETE
fMdzj Hkeh jets L OftetsmO, dzd HSY dH OW fiy!

OBl f 41, MowL Oddz j

tddxda bOSCY) §FoBEScOjls EME

stedls!

Bsd " d&d L GH AtsNGSOBCd §OCjlsse .
oMY e Hj dy

t OfMmh dtcd dzr oL i3tsy detsMmis d H dzw

9 Cdzs yos h dn dzj MEsdz! €5 Mjtco jtotso
ksedyj M¢ 2 toj f dzd S Oydd f swoddzofm!

f st s 53 ted 3 dd3d stcOdzL OF

o ff t5dzdzj dzq v , Ly jsf s L dzOydlsj dz' dzs

yd?2,

ftesdLotsHdIls] dz desfylst  toj f dzd C Oydd
Hj StsHJtctseo Odac
o fwsydmij dsceduyi it jfddioydd.

sflsdidL etse Odzgts dztseE duj MS s

] BjrOdedL 3y Y BsHCdzs yjdedw odzj " dzdn

(postgres_fd w) HsBOodzj dzO Y BSHHJjtYCO

Hiczeddy Mjtco jtcOA3 PostgreSQ
fSHHjteyCO HtBOO dzj dzdwW H Odzdz

ESOLOd]j] HdtjSlkder "I MPORT

L. ]

n 9B

toj L

tc OB SIS |

Postgr

9 SL C

dzZOn tsSH W

II

Ctelzf dzr R

s OB dzg

f Otc Odzdzj
LOftesftse, CtbtteOw §5C0 ftod i dzd BO
postgr e

Is ts dz

o dzj h dzd
tdddidd d otL @3y desflsided f BY BtlellzO -~ Mls OB dzd y
FOREI GN SCH

I MisOdz! dg@ §| desotso o jHjdedW sy dzs ftesydlsOls! o

REsEt, o 1lks2 cdkOoj & wOMMHEsst] dd

l shsctej MO d o MOdsd € dzyj d3bzO b teig ks @ defff 2 H ¢ i &5 bzf , ©
fdzj vz

ssh-Cdz¢ y d ML HO9 fwOoadddts o9 WOJtcots

slsCrils! Hsfmlskf ¢ 45 dLdklsed } shiscsj MO.

I SCtdiOdzH ", cOmMmdssilstej dzdz” j © 1 Ists?2
https://github.com/aeuge/Postgres14book/blob/main/scripts/01/install.txt
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2AdLduyujmMeEd?2 Etotse j dz

1 ftcjHT HEM j2 GEd&zOoj " tcOmMmdissilste ] dzd o Otcd O dzl
r 0dzj j BlkHjd3 tcOMMd3zOlstced o Ols ! 9 0tcdOdzls kMlsOdetse €
Hirsute.

1 My Csd3OdzH ' gL L Ists? G dzOo T HisMmiskz{ dgr b5
https://qgithub.com/aeuge/Postgresl14book/blob/main/scripts/02/physical level.txt.
rdzv COyHt?2 ftmdzjuHlkzeh j2 cdzOer J Mis! Mo s2 Mtstslse

1 sfdzy EmMlsOdzsea € d 1 sMmisctej MO Isitdsdry IsCzf i ddig Cdgrck
BON d dzf d Istsdz! dediziAftsiiz! i tisHp istP.dzv v j toj L Elsddzdlskz g
fesimislstedds My dmMse 1 [ d LOBHAS kL dOjd odgjn dd?2

gcloud compute instances list

: % gcloud compute instances list
NAME ZONE MACHINE_TYPE PREEMPTIBLE INTERNAL_IP EXTERNAL_IP STATUS

postgresld us-centrall-a e2-medium 10.128.0.7 34.134.57.202 RUNNING

[ Sy dets dzOff tew gz ff s H C dz¢ sghyfits + WO LSO dd o) Jj | teRilzsO H te
HdzZw EZftesh jddw HMIskzf O, vyt dag MAislstcjls! € Oy
dmf sdz! Ls9OIls! LHJjM! d © HOdz dgj2h jd3 Csd30dzHlz gc

gcloud compute ssh postgres14

1 sMmdzy HSC A yjddvy foshmislstedds dzO0 M dmsc €
z Is d dzgds lgclusters ( ® leteildnd G twoddwIsO IsOS OW Isj tec d3d dzts ozt
d dzmlsOdzinp dzOL r 9 O sfypw € dzOMIsj tesd3)

pg_lIsclusters

:~$ pg_lsclusters

Ver Cluster Port Status Owner Data directory

Idudd, ulsts E &Ofm §5$0 tOa pis g cufiegd S &zO
d d3j dpdin dzO 1 t548B Iz

s zOMiIsj te O~ tsHdIsMY tsdzdzO? dz.
l dzOH j dzj y € dzOMmBp tzOL o ekt g diy

[ BteOIsdIlsjy o dzd d3O0dzd J , yls ts, dzj f) d3tspestgres 420 d H § ¢
M jtcf sdz' L soOlsj dzv 1 sMmiscteffg@ LsbB®ykzcHEa [kd ek

) sdz' L tso Ols4fpiz f jriofotdz’ L 5o Ols j dz' Odzef dalz &8 1) tc GO O i o
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vOCY)] odHdd, o COCBAR COOMBGE] dzZORBHWIsMw W
fndzs e ©d3d . 1 Owdudtdy) [sact! data directory d log file H tsdzy dz B' Is!
Fdzd C Odz dgfr Hdzw tSHdds2 1 [ .

10 MOdBsds HJj dzj kIsdglzdels Ubtufmiscuts jdgddscts. RrRa Mt d
fsdzzydls: , dmysd v WYEdSydes Ools g _tff ddg® »p Wedzd v
CesttGath Ho ©®© ©OL O

:~$ pg_
pg_archivecleanup pg_config pg_dropcluster pg_lsclusters pg_renamecluster pg_upgradecluster
pg_backupcluster pg_conftool pg_dump pg_receivewal pg_restore pg_virtualenv

pg_basebackup pg_createcluster pg_dumpall pg_receivexlog pg_restorecluster
pg_buildext pg_ctlcluster pg_isready pg_recvlogical pg_updatedicts

t OmMmdislsted d3 sMdzseo dzr § dL dad = :

0 pg_createcluster®®-fqtsL HOI! C dzOMIsjte ) dalzy dzr &5 H O
pg_renamecluster*’ - j toj d d&3j detso Ols+ € dzOMmisj to
pg_dropcluster®-EH Odzd s+ € dzOfls j to

pg cticluster®-ElsddzdIs© Hd&zv LOfEMCO d tMisOdsoe ¢
pg_config -lsddzdls©O dL d3j dzgj dedWw  OtcOd3j Istetse § dz
ftcOoCd CtdWde WO22dtse

pg_basebackup, pg_dump, pg_dumpall, pg_receivewal,
pg_restoreB zHEZIls ttOMMdiisistecj d2" © 6 dzZO9 On B B!
pg_upgradecluster® - tsB datso d Is CdzOMmMIsj te dO HtclzG Lk

pjtedy. 10 f©0CkdS) fomiskiedd o S sdyj

O« O« O¢ O« O

O«

O«

46 pg_createcluster https://helpmanual.io/help/pg_createcluster/ ( H Ols© tBtOh jdzdw 10. 10.
[1]

47 pg_renamecluster https://www.onworks.net/programs/pg-renamecluster-online ( H Ols ©

sBtwOh jdzdw 10.10.2021) [ 2]

48 pg_dropcluster http://manpages.ubuntu.com/manpages/trusty/man8/pg_dropcluster.8.html

(HOO BBtOM jddw 10.10.2021) [ 3]

49 pg_ctlcluster http://manpages.ubuntu.com/manpages/hirsute/en/manl/pg_ctlcluster.1.html

(HOBO BBtOMN jddw 10.10.2021) [ 4]

%0 pg_upgradecluster

https://manpages.ubuntu.com/manpages/trusty/man8/pg_upgradecluster.8.html ( H Ols© Bt Oh j dad W
10.10.2021) [5]
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1 O0ftedd3j e, HBBOOdHE JNY ®GHdd ¢ dOfmisjts:
pg_createcluster 14 main2

:~$ pg_createcluster 14 main2
install: cannot change permissions of ¢/etc/postgresql/l4/main2’: No such file or directory

Error: could not create configuration directory; you might need to run this program with root privileges

[ BtOIsdIlsj odzd d30dedy dzO Mdzy st figO" ks & jtedzdgtish
dzd dzAfCtfipizy L s Ols j dzj &3 € dzOflsj te ML H OIs! dzd ZHOds
C Ol Odeepirstgresql/14.

vlkls jMmls! IIsted o Oted Odzls O:

3 fited Szt ydlils! mwtf =dd® L8P RISTMGzY postgres
sudo su postgresd dusH dzj et ML HOI! ¢ d&zOMIsJ te
3 o 2Isd Sz fdgcaiifiAdy Lrdod Ots g Gtz tho?

su

3 dimf sdz' L so Olssudole ldzf dzdf Iskr dzv Isdw Mo tsdrm 1 toC
Mkt jtef sdz' L s9 Olsj dzw

rseQadds jhy tSHdd ¢ dOMisjtc dmMftsdz L v o Oted Od
sudo pg_createcluster 14 main2

:~$ sudo pg_createcluster 14 main2
Creating new PostgreSQL cluster 14/main2 ...
/usr/lib/postgresql/14/bin/initdb -D /var/lib/postgresql/14/main2 —--auth-local peer ——auth-host scram-sha-256 ——no-instr
uctions
The files belonging to this database system will be owned by user "postgres".
This user must also own the server process.

The database cluster will be initialized with locale "C.UTF-8".
The default database encoding has accordingly been set to "UTF8".
The default text search configuration will be set to "english".

Data page checksums are disabled.

fixing permissions on existing directory /var/lib/postgresql/14/main2 ... ok
creating subdirectories ... ok

selecting dynamic shared memory implementation ... posix
selecting default max_connections ... 100

selecting default shared_buffers ... 128MB

selecting default time zone ... Etc/UTC

creating configuration files ... ok

running bootstrap script ... ok

performing post-bootstrap initialization ... ok

syncing data to disk ... ok

Ver Cluster Port Status Owner Data directory

s &zOMmiIsjtc MtsL HOd&Mw, dts dZOrtsHdIsMY o MisOdztse d

]l Oy des wslsdzjIsdls! , Ylsts dd3d dedets dzO 4L Istsd3 L IsC
ZOMIstes2Cd HdzY CsHtotse SC-dafC Piz@o d dz 1O wddalf tdsts dnSaz
UTF8 d -€)BEE 5433 QOOEAd yjfiffddd dzOR dzzy j dz +
fStolezgy dzs B' dzts S OL Ols! ftod ML HOddd ¢ &zOflsj O
By dzs shlsOdse dls' ¢ dzOMmis j portd i OB dsdl.cofifO tc O oz j Is t
1 Ofted dBj &, (dtgfmE@l bk, nfgdepHlze h j 2  SuthodsGatmi 52
letc/postgresql/14/main/postgresgl.conf. 1 sfdzy odzj My dedvw L d3j daj 0z
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CtrI+X  §tsHlso jteHdlj dL d3j dzj dedw o d¥ QAAEJETERR.AZOY O o
1 Of Eflsdls - CCoABifidsjjtas BEHjls Eyj LO§ENMjd dO dse 2

I sffddslsteddz dzO WL dyud Mk Mo Sl GPHPdtsp
L Issic@®2 HY di3 § sHi Haf'dab € OIsj dzj d3 post gr es:
sudo su postgres

l1jtej2HY &3 9 L Istsls COlOdzse d o' f sdzdzed d3 € ts &3O dzH
cd /var/lib/postgresql/14/main
Is -la

:~$ sudo su postgres
postgres@postgresld: /home/acugene$ cd /var/lib/postgresql/14/main
postgres@postgresld:~/14/main$ 1ls -la
total 92
drwx postgres postgres 4096 Oct 11 10:14 .
drwxr-xr—-x postgres postgres 4096 Oct 11 11:06 ..
—-rw——————— postgres postgres 3 Oct 11 10:14 PG_VERSION
drwx postgres postgres 4096 Oct 11 10:14 base
drwx postgres postgres 4096 Oct 11 10:14 global
postgres postgres 4096 Oct 11 10:14 pg_commit_ts
drwx postgres postgres 4096 Oct 11 10:14 pg_dynshmem
drwx postgres postgres 4096 Oct 11 10:19 pg_logical
postgres postgres 4096 Oct 11 10:14 pg_multixact
drwx postgres postgres 4096 Oct 11 10:14 pg_notify
drwx postgres postgres 4096 Oct 11 10:14 pg_replslot
postgres postgres 4096 Oct 11 10:14 pg_serial
drwx postgres postgres 4096 Oct 11 10:14 pg_snapshots
drwx postgres postgres 4096 Oct 11 10:14 pg_stat
postgres postgres 4096 Oct 11 10:14 pg_stat_tmp
drwx postgres postgres U096 Oct 11 10:14 pg_subtrans
drwx postgres postgres 4096 Oct 11 10:14 pg_tblspc
postgres postgres 4096 Oct 11 10:14 pg_twophase
drwx postgres postgres 4096 Oct 11 10:14 pg_wal
drwx postgres postgres 4096 Oct 11 10:14 pg_xact
e postgres postgres 88 Oct 11 10:14 postgresql.auto.conf
e postgres postgres 130 Oct 11 10:14 postmaster.opts
=iy 1 postgres postgres 108 Oct 11 10:14 postmaster.pid
postgres@postgresly:~/14/main$ |

1 HJ M 2O BEZH|jIs ddzsostgresiplmet@donf, WO &slststesd
dzj ¥ Ols dz2OMstes?2Cd C dzOMisj tct®, Cwoltster j §jtojL Of dfm
j Mlis! a3’ ots otcj 3w tcOBIsded B g H (L g ipls | dc3dzC DEC F Do
LdzOyjdedj YsfOHOjIs o 1Itsls WO2dz d BERHjI ftod d3j
tcj MIsOtclsj d dzinls ©ddd) OL dz@ y Jf dzd6 Ji pofRdseastl@@néizO 1 SHtctsB dzj |
ftets 1Isd WO2dz f(ocesotstcedds ©8 e dzOo | ftos dzOMlstets?2 €
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] C Ols (yliatsat gzOR sHW IsfWw G dztsB Odz! dz" j/ M Misj dzgdz" §
fticdmMikzlsmMisalzes s ot o fijj n¢ QlsCodded s s  j dz’ W 0O2 dz
&ZzOh dd3d BOL OB HOdzdz" n. 15 dMmf sdz' L O4DIs dpjectdzjy d d3d
id:

Is -l base

postgres@postgresltd:~/1d/main$ 1s -1 base
total 12

drwx—---- 2 postgres postgres 4096 Oct 11 10:14 1
drwx—---—— 2 postgres postgres 4096 Oct 11 10:14 13756
drwx—---——- 2 postgres postgres 4096 Oct 11 10:14 13757

VL dzOIs! COCs? dsdgj e S OCEB2 1| Mtslse jlsMmilse Iz,
psql:

psql
SELECT oid, datname, dattablespace FROM pg_database,;

postgres=# select oid, datname,dattablespace from pg_database;
datname | dattablespace
_______ +___________+_______________
13445 | postgres

1 | templatel 1663
13444 | template® 1663
(3 rows)

1 4 M odHdds SCttsd3zy dzj ftsdgvlIlsdzr = BOL H Odzdz" ~
dattablespace - Is OB dzd ydzts § ftecsMistcOdzmis o 5. [ O O21s§ tc O
fstcwHC .

PostgreSQL {QsdzOfigdg jit€ sdz? €5 BOL HOdzdzr = f tsH &
MitteojtO. 1t kdRisdzyOdzed® f(Jtedmizlsmlseo zb Is:

0 templateO

0 templatel

0 postgres

templ ateO0 dmMftsd L kzjlIlsmw:

0 HdzZw otsMmMisOdse dzj dzdv dL tjL jodets? Cts§dd
0 I8 EdsdzyOdzed® HOYJ dzjls fteOo dO connect
0 dzgj toj C5d3j dzH 59 Odzts o daislipgNs) affg oi3d sz di Wi sL H

&j2 ddSO¢dn eI jSlktso

templ atel dmMftsd Lkzjlsmw:

COC h OB difpslz HAZREJW dsSo '™ m B OL HOdzdz n

9 devdz dqdijjls Mmd3" Mdz Hj dzOIs! dzi SdJ HJ2MlIsce
HJ dzOlIs ¢ COYHMN2 tOL ftcd MtsL H-OMZELJH Odetso © ~
ntcOdzd d3" J WEdSydd/ fetsyJ Hizter fMfsL HOIs! 1
tcOMmh dtej dedw d Is. ¢ .
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postgres dMfsd L kzjlsmw:

fjtcoOVHOM@MEOR HAY tjceclzdvtcdts?2 OBl
MBLHOY sMw 5 Ed@sdyodzs]:s

nstesh OV ffus@XIs|diC @Qzj M sdz! L 59 Ols

dzts d dzi -HHBEWHIO dzzy dzO0 Hdzw e OL dzd ydz" = klisc

O¢ O¢ O¢ O«

rdzv  fmetsdnm VyYg dzj 2 Mmdpith ©dz0fLE, wréate datgbase®?:
CREATE DATABASE book;

( dzd bjfjite! MsmiBshEEEJOodasedodHdd JMhY HJ

Gser 2 COkOdse f d&Oh j2 BOLEB2 HOddZ R. ujfjt
feshisteOdlse OF .

v OB dzd ydetsj f esmisteOdzmlise ts

O SlsHjd d 2 COOdseE M bsySd LijddY %02 dt

O dZzyh j HGlEa0Ojsd dzks W 02 &ese ks fMdflsj &k

O sHdzs lsOBddudzs] fsfscOdhlsos &syjls dnf!
BOL Od3d H Odzdz" -~

0 COYHB2 BOLj] HOdzdzr 7 3sy dets dzOL dzOydls: € OF

{65 EBsdyoddy, OC d o COYHGE Cdlk]lsds
kOB dzd Ydzgs 3 1 tots ) ldstc Owz@ g § f dztByZjHdg S 5 dzS 6 Is dzr
odzzlstcd B OL' HOdzdz R

1t kZdsdyoOdsds 4 Mlis: Ho © IsOB dzd ydz n ftotsfmls tc

f shditsils tod d3:
SELECT * FROM pg_tablespace;

postgres=# select * from pg_tablespace;
oid | spcname | spcowner | spcacl | spcoptions
—————— B e S

1663 | pg_default |
1664 | pg_global |
(2 rows)

1897 j OBdduydy §J f tetsfiste Odzfipldsa @ Of s My d3te dz\§ @dzdds
$PGDATA\pg_tblspc. v OC )y J By BMdsd HOBOISOkzse d MisL ¢+
sOBdzd ydesj] ftosMistcOdzmlsots, ECOL O k! € dgOh j BE

51 pDL https://en.wikipedia.org/wiki/Data_definition language ( H Ols © B KON j d2dw 10. 10. 2

52 Create database https://www.postgresql.org/docs/14/sql-createdatabase.html (H O Is ©
tsB tc O j1@z8{042021) [7]
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4L HOHdAB ¢ flshdztstylz fdjLtct sSdz! L s or@o J dzi dzwazd dzk € &) ts
9" 2 HJ | BdiL §ftsdz L post@reg dzv L O2HY &3 Y tsSH ff salt. L 59 Ols§
] sz dzv sd3o gzOH § dz2 yO dzO ¢ tsdpostggesOls j dzv  dzd dzlz €

exit

sudo su

sudo mkdir /home/postgres

sudo chown postgres /home/postgres

1 jtoj Cdzg ydasmwy dz0 f sdz! L s9Olsj dzv dzddzgz € postog
COSOdzBEe HAW dzOM jets IsOBdzdydkzses ftesMmistcOdziilse O:

sudo su postgres

cd /homel/postgres

mkdir tmptblspc

v Esdzdsihmsps@hdd3 MO I[IsOB dzd ydzts g i tots
ECOyJjd&3 sy Cts oadeso! MBSLHOdmERE COOd&sc z:

psql

CREATE TABLESPACE %3 ts location '/home/postgres/tmptblspc';

1l sidistsisted A3 dz0@ M dtffitdsts i) ldsteO® cthgflsyedz” -
\db

postgres=# \db
List of tablespaces
| | Location

pg_default | postgres

pg_global | postgres

ts | postgres | /home/postgres/tmptblspc
(3 rows)

HSLHOHJddAdE BOLEZ HOdzdzr » M dz2OMstes2 C 82 dsotsets
P di3ss dzyO©ded & :
CREATE DATABASE app TABLESPACE ts;

1 sHC dzs yd 3w € MmtsL HOdzdats?2 11 :
\c app

53 Create tablespace https://www.postgresgl.org/docs/current/sql-createtablespace.html (H Ols ©
tsB tc O j1@z8{042021) [8]
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YyIssB" fhdslstejIs! HjWtsdzisdzgr 2 tabl espace, of
\I+

List of databases
Name | Owner | Encoding | Collate | Ctype | Access privileges | Size | Tablespace |
cription

| postgres | UTF8 . - .UTF- | 7901 kB \.ts
| postgres | UTF8 . . | 7901 kB | pg_default
postgres | postgres | UTF8 UTF- .UTF- | 7909 kB | pg_default | default administrd
tive connection database
template@ | postgres | UTF8 =c/postgres +| 7753 kB | pg_default | unmodifiable empt
database
| postgres=CTc/postgres | | |
templatel | postgres | UTF8 =c/postgres +| 7901 kB | pg_default | default template 4
or new databases
| postgres=CTc/postgres | | |
(5 rows)

yistser o' 2iIsd (Ltsdts diigtop hds@®, dzdaizlz y detg dzOx Ols! € dz

1JL Ctdeftej sdzsets 2COL Odzdwy IsOB dzd ydzsets f tetsfls
SdzO0 OoltsdBBOdUjMSd BEHjl twBMY &ty j dz®, o i3t p dets e
ZCOLOI!, GH] SCodltcjldets RntOdzdls! OB dzd ylkz.

l jtodey d3fipw  dzj dBsdetsets € Isjsstedd, O dd3j dedets € OC -
Eylssdz sOBdzd yde' = ftosfmistcOdzmilse (vl ) d BOL HOdzdz

Tabnu4yHoe npocTpaHcTBo pg_global —*‘ moGan. [

i —. .
/ ’ B[] “POSTGRES” ) B/ “APP” N
[ "I 1 d E ‘If II‘
rnoban.
_| ofwexr |
Tr pg_default ‘ 00bexT1 ‘ [ [ 00bexT2 ‘ I

CXema cxema public | | cxema cxema public cxema
| pg_catalog |

00bLexT4

\ pg_catalog my_schema, /
AN

1l dHdd3, Yylsts Bl jCIs d@syjls fteddzOHdzj 4 Ols! Is ts ¢
f osfls tc Opgdefmwt (dzd Httkzetsj ), ©HAAPRJ dfdstgresh Odedz” 7
SHds?2 Majdidi (k2 SO3HB2 11 Mot dzOBtStL Mnaj d3g, 1§t
Zseduyui M)y EmMtts2Mmlseots 1 sMmMisetej MO) . R btd ¢
ntcOdgv Is pw tSlsH j dz2 dzts o Is O B pgd gliodizs o  tfYf tdct<ffijdztdsCrdsfp dzex |l
ZseduimMSd o© COYHB2 ®BMHRE bicldj Qdddssdgy B dz) H O da
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Mstslso jIsMlsoatseo Ols! Bls SHdtsets d Btdzj J] WO2dzse o L
cOL i3 tcO.

stdzj ydats, oy des §jtej Bjh Ols! ©BI jSIs BjyHE IsC
dets dzy dzs § sded 8Os, ylts st BRHjl WdLdyujmss,
OOkt O®Rd, d d&O {kt otjdk" HEMskEfO ¢ GBI jCkE

OS] odkzlsted SCOOESEO f kOBdqud & §tesh
COOksed f] BOLO®R] HOdMdr 7. lted {bktd hfsd Lk
I . VYsddr 2 fkfmls! ¢ wsBi jClkk or edvHdls fdjHEshd

| TabnuyHoe npocTpaHcTeo pg_global I : .'_ g SPGDATA/global
T N
' ' ' 5o “app”
B/l “POSTGRES”
‘ TM pg_default SPGDATA/base/OID(db)
‘l- TN my_ts i SPGDATA/pg_tblspc/OID(ts)/nyTe_k_katanory/ver/OID(db) i
1 jtoj wdMmdzo Otcd Odzls ' sflsddizsdL Oydd ftotsdL o tst

dmMf sdz! LsoOdedjd3s sOBdzd yder 7 ftetsMmistcOdzmls o :
mModsr | yoOfmkts dmMftsd Lkzjd j HOdDk j d&O Mmod
tcjHSts diMfsdz LEzjdg j] Otendoer dz@ d3j H dzj dadz’ |
tcOMYyf OtcOdzdzj dzd Is* dzOctekzL Sk s tOL dz" d3 toj 2 H
ZsC Odz! dzf 2 ssd H@W@S deH W f BPIsfHE@o dzj dzd 2

vsjfjte! wOMmBsktedd, SO WdLdujmSd -tOdwlsfw

]l dzz Iste d COOdteO® M I ZyJ tcOMY sdztsy § dz (
sBl JCIstsa. [ dzv COYHB2 IkOBdZJY"™ MBLHOY MW HE Iste
Btsdz nj 1 | B, sts BERHEIS Wi@sAdarOdd) OEEDGOASEZ Az @ ¢
Mdoedkj dzgs©® .1 .2 d Is. H.):

W0O2dz  HOOdD dis(OB dzd yr

02d Mt Mme tsB 5H OB FsMEfEsShardniap)

3 Blsd3j yoOils MoseHdtsy ftesMistcOdzmisoats o M
3 dMfsdz LEzjlsmw fted oaMsOeaCj deseor' 7 o j toff
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3 Mkh jisokjls HdY oMmjn Bl jSIkise
5 WO2d M Is0OB dd Yy j-DIDaveh kvisitytitynrisag)

3 Sd3j yojlk MbteOddy' , &O Ctltter 7 oMy
ofjn fded s OF

3 dMfsd Lzjlsmy HiY sfsdkdL Oydd ©OBGI:
EMS st ded™w ddzn j SMdesets HEsfiskyf O

3 Mkh jmsokjls kBawfE H dv

3 qdzf s Mdzso Okkq, bt MswOddy', Csltste’
d efmfjdd §sdaddshlks'*® sydmisdls! ¥ s daj

4nj BOlsdydets sty dets foj HMlsOodls! Mmjej st ISOC

| 1 1 o vm
El=l==]=' fsm I
e e e ' Bnok/cTpaquua 8k6 {no ymonuaHuio)

3aroNoBOK AaHHblE

main data

BydepHbii Kew ;';

[BtcOIsdd3 o dzd d30dzed J , Ylsts tOBtslsO M HOdzder d&3qd
BdztsC Odsd / Mistc O dzd*yOz@L diistc 8L @BOY Isfqw  f tod d dzd yd O dzg
sBr Yydgs dzdClsts dzgj RBjdewjls). 1 Eyder J HOdzdz" § L odzj
9 BhkWjtdzr 2 C1h ftsMmisteOdzed ydets (BBdzj § ¢ SHctsSB dats,
cOB SISO Mt Mazswdd d ¢4 M jd3d, BEHjJjAG ttOLBJOIs! o

“spCddzse O2IsT
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liBBABHEBE LOBjIsdls! , Ykt oMY MsesCO dOh j 2
COC ©OL o 8 sB, d ifMdkd SO fejorhojls ksl o
TOAST-s OB dzd YO Hd&¥ RtOdzj dzgd¥ Btd "dn MsesS. vkl

0 dimf sdz' L k] Ispfg™oadir J B3O

0 f sSHHJ toy Oide jindsdz" d3 d dzn § ¢ Mtsd3

0 ydlsojlsmw Istsdz! ¢t fted tBtOh jddd & ¢ Hdzd dzd
0 Mssdls L OHE®BOI M, CBEHO fdhjds sel ect *
0 Mtse Mise j dzdzOW 9 j tefd s dzdzts i ls ¢ ( J-p@Adls ' f tedej tsSE

Bjdgw jlsiw, ks d dzj BRHjl MQIHQEO dss Ow
5 6OBlOj s fHede tofOmfiass > § dzd

4 tsB Milse j dzdats, ) WO22dtse 52 mMdmlsj d34 fMtsL H Odzd
fmMdzj HEzE P dd3 tsSBOL t503:

cd tmptblspc/

Is

cd PG_14 202107181/

Is -la

postgres@postgresld: /home/postgres$ cd tmptblspc/
postgres@postgresld:/home/postgres/tmptblspc$ 1s

PG_14_202107181

postgres@postgresld:/home/postgres/tmptblspc$ cd PG_14_202107181/
postgres@postgresld: /home/postgres/tmptblspc/PG_14_202107181% 1s
16385

postgres@postgresld: /home/postgres/tmptblspc/PG_14_202107181% 1ls -la
total 12

3 postgres postgres 4096 Oct 11 11:20 .

3 postgres postgres 4696 Oct 11 11:20 ..

2 postgres postgres 4096 Oct 11 11:20 16385

ldHdd SOlOdse fy 1 M Ol D 16385.
102Hjd o dzjcts d fshmbslstedd, SOC or ddvHwWIS s

postgres@postgresld: /home/postgres/tmptblspc/PG_14_202107181% cd 16385/
postgres@postgresll: /home/postgres/tmptblspc/PG_14_202107181/16385% 1s -1
total 8564

-rw——————— 1 postgres postgres 8192 Oct 11 11:20 112

—rw——————— 1 postgres postgres 8192 Oct 11 11:20 113

-rw——————— 1 postgres postgres 114688 Oct 11 11:20 1247
—rw——————— 1 postgres postgres 2U4576 Oct 11 11:20 1247_fsm
-rw——————— 1 postgres postgres 8192 Oct 11 11:20 1247_vm
—rw——————— 1 postgres postgres 450560 Oct 11 11:20 1249
-rw——————— 1 postgres postgres 24576 Oct 11 11:20 1249_fsm

ldudds, ulsts ©OL &) WO2dss CwOlsd 8 sB.

 O9 O2Isj] MSLHOHdE Meatsd IsOBddyYyr o dzOh j &3 datse
fsftesBlzj 3 flstsd dzO Mmikh jmMsekzs h j2 IsOBdzdyj Jcets

38



CELHOHdE kOBddJylz o HjWsdsdsd kOB ddydsd
CREATE TABLE test (i int);

CSLHOHdd OBddyk o Ctdftcjlsdzsds IsOB dzd ydetsdz
CREATE TABLE test2 (i int) TABLESPACE pg_default;

) s lsGlgas s B Odz
SELECT tablename, tablespace FROM pg_tables WHERE schemaname =
‘public’;
app=# select tablename, tablespace from pg_tables where schemaname = 'public';
tablename | tablespace

___________ e e

|
test2 | pg_default
(2 rows)

1 JBBaBHd®BS tIsdzjIsdls! | Y Isfiidls tosckW) 14 GiBbdkdes'p atc e s
femstsy L d®Oyg@q@ils, uybsts IsOBdzdyO MSLHOAZO 9 HJ.\
HOdzdzr = IsOBdzd ydesd3 f tesfistc Odzmlisoe j .

RLAB] dzdd3 sOBdzd ydztsy fHtesmistcOdzmlso s Hdzv IsOB dzd Y
ALTER TABLE test SET tablespace pg_default;

app=# alter table test set tablespace pg_default;
ALTER TABLE
app=# select tablename, tablespace from pg_tables where schemaname = 'public';
tablename | tablespace
___________ O
| pg_default
test | pg_default
(2 rows)

vOCH] BB §shlzpts O z¢gyP: d
SELECT pg_relation_filepath('test2');

app=# SELECT pg_relation_filepath('test2');
pg_relation_filepath

base/16385/16389
(1 row)

[0 02Is] Ijfjt! §ohmdislstedd O ©OL &j e’ IsOB dzc
fteshisteOdiise dL dzlsted 1 sMlsctsj MO.
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VL dzOIs! tOL d3j to, LOdzd 3O d3r 2 BOLBS2 HOdzdzer = d
fefigsh ¥ twHO WEZdSyd?2:
SELECT pg_database_size(‘app’);

app=# SELECT pg_database_size('app');
pg_database_size

8090159
(1 row)

[ dzw ftesh j ded W osmMftedwisdw o BL sy dats )
S sted3OIsdtetso Odzdztsdz o dH §
SELECT pg_size pretty(pg_database_size(‘app'));

app=# SELECT pg_size_pretty(pg_database_size('app'));
pg_size_pretty

7901 kB
(1 row)

1 sdzdz” 2 tOL dBBjt6 IsOBdzdyr (od3j Misyg Mts ofMmj &i3d dd
SELECT pg_size pretty(pg_total_relation_size('test2'));

app=# SELECT pg_size_pretty(pg_total_relation_size('test2'));
pg_size_pretty

(1 row)

I MsOdz dzr | (5 OdzOdztsc dtgls 18 jj dz' dpt§ totg @ah dgjstis ols O B dzd
SELECT pg_size pretty(pg_table_size('test2'));

RddzH j S Mtse
SELECT pg_size pretty(pg_indexes_size('test2'));

lted YJdzOdedd dItsy dets kL dzOIs: d t©OLdijte SlsH,
dzOff ted d3j to:
SELECT pg_size pretty(pg_relation_size('test2','vm'));

t OL Bt sSOBdzd ydese s JtesMistcOdzMIso © FsCOL T 9 OJ Is
SELECT pg_size pretty(pg_tablespace_size('ts"));
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{Bhdj tjCd3d dznOydd 5 dimftsdz L tso Odzed ¥

O¢ O«

f etsflstcOdzils e O

O«

O2dfsfeo tsBteOBBISCE d EMEBLGWjd3 11 o

O«

Oy HEBEE kOBddyukscets §shstcOdflss O

2= N O ==

w

o

I shftesdLojHjd dO fw0Skdsj Mdlzoyds
smdlsj & Yl KO§ dzdfls tc Odzils o & .

1HJM* jMls! Hoa O o0OtedOdzls O:

0 IsOBdzd ydesj ftosMistceOdzgmlsots (uvl) B dzts
Z dists dzy O dzd &

0 slsHjdzt dz" j BBI jSIsr B" dzd teOL d3j " j dz

Il smyfsd Lizj Y kyj MEh jmsoksh j2 BOL B2

HBLHOHdA jM | ®HikestshBe Gdslgidzs

exit

cd /homel/postgres

mkdir tmptblspc2

psql

CREATE tablespace ts2 location '/home/postgres/tmptblspc2’;

postgres@postgresl4: /home/aeugene$ cd /home/postgres
postgres@postgresl4: /home/postgres$ mkdir tmptblspc2
postgres@postgresl4: /home/postgres$ psql

psgl (14.@ (Ubuntu 14.e-1.pgdg21.e84+1))

Type "help" for help.

postgres=# CREATE tablespace ts2 location '/home/postgres/tmptblspc2’;
CREATE TABLESPACE

41

Is ©B dzd

&j RtOddls! HOMKE j o Sttdjos2 ¥ O2dsets?
slsH j dz' dgOw %02 dztso OW dMmisj O  H dzw o

COLHj &YW 1 &0 IsOs dzd gy jte QffeftsCindsOaifiindgfmtioo@d

YJ izt a3

iz YO odaj M dzj ¢ 5 ¥ O2stksd jtstz tsclz 7 As ORI dr O

O2dtsor j MmdMmisjd EXT3/4 d XFS &Odstsdj j

. S

L OH C

9 sO¢

H O dzd



1 jtoj B Misdds sOBdzd yz test ots odeso! MtsL H Odzadz
\c app
ALTER TABLE test SET TABLESPACE ts2;
SELECT tablename, tablespace FROM pg_tables WHERE schemaname =
‘public’;

postgres=# \c app

You are now connected to database "app" as user “"postgres".

app=# ALTER TABLE test SET TABLESPACE ts2;

ALTER TABLE

app=# SELECT tablename, tablespace FROM pg_tables WHERE schemaname = 'public’;

tablename | tablespace
___________ +_-_-_-_-_-_-
test2 | pg_default
test | ts2

(2 rows)

lT2Hjd dL psgl d EHOdZJddEB S OlOdse M dtser d3 u
exit
rm -rf tmptblspc2

102HJdB 9 psql d feseojteddy Hsmskzy ¢ 11 d My
psql

\c app

\dt

postgres=# \c app
You are now connected to database "app" as user "postgres”.
app=# \dt

List of relations

Schema | Name | Type | Owner

-------- e L

public | test | table | postgres

public | test2 | table | postgres

(2 rows)

lsHj kOBdJYO d&O dj Mlsj é

165 fted §friscd §ocdf edeydd dgod neeshizlef shds
SELECT * FROM test;

app=# SELECT * FROM test;

ERROR: could not open file "pg tblspc/16447/PG 14 202107181/16385/16448": No such file or director

[sedudes, ojH! WdLdujMmMSd SCOsOdscO Isjfjt! d

1 d20ydilsg dz! dzts B tsdzj J fJyodz dzOw mMdkkzoydw it
HiWBdzlsdzsy vl Hdzv 7.
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O O21Isj EHOERJAE vl ts d fsfrlsOjdmw LO2Id 9
exit

rm -rf tmptblspc

psql

\c app

postgres@postgresl4: /home/postgres$ rm -rf tmptblspc
postgres@postgresl4: /home/postgres$ psql

psql (14.e (Ubuntu 14.8-1.pgdg2l.04+1))

Type "help" for help.

postgres=# \c app

connection to server on socket "/var/run/postgresql/.s.PGSQL.5432" failed: FATAL: database "app" does not exist
DETAIL: The database subdirectory "pg_tblspc/16384/PG_14_282107181/16385" is missing.

Previous connection kept

Il ssBhj dgf B jdB LO2Id 9 17, BOS COC E dgOf
mMdmlsj &3dz" j tBI jCIsr, Cbtster | Htdyd ftedhmikzlsMmlse t

[BtOIsdIlsj 9o dzd 3Odzd J , Ylsts & IsOC Y jtesisls j toW dz
ClststcOV dzOR tsH gdsdpfaulte MBFeE] HtsMIsOIls! BlslszZHO HOC
dLiVHA ffshisOtctOls! v .

]l dsBtdd Mz yO©j MlsOdzH Otclsdz” 5 3 ~ Oded L s 9 s f
weodzwjlsfw ddzd MEUH @®dede@zyd COQOE®WE ZHO B 1 Isd HOdad
gdzd owotcj W fMBLHOdzdz 2 B1 G OfY. 1 sdzj J fsHtctsB d
Mstslse j sMisozs h dR ¢ dzOo OF .

0 M (sdskOdds? i1 shsPyeGYlssHdd o OtdOdls
DROP DATABASE app;

[ BOISdIsy 9 dzd d3Odzd 4§ , Yls s dzp 288 - tzHHdOBEY deg P H Il

fjtejLOf EMmisdls: sudaz@dn sticltester( 14 main restart) sO¢ co¢
sMisO simw slsCter Isr j WO2dzr ¢ dzj Mkh jMmlsobkze h j gz € C

[7 ©Ommdslsej dd, CO0C W¥dLdujmSd LOMfodsyj:
WO ag .
0002 Ijfjt!' §fdicrdasky £PE 8 siisswjhhon

1 Jteor 2 sy Mmipodtdsds lsesverjpfipless:

0 dzOL " 9 Opostdyes

0 LOfEMCOjIsMw ftod MlsOls] MmjteadmoO

0 fstesyHO]Is ofmy MO dz' | ftesyj ffiork d MY sd
0 fMmtsL H €harlsd memory

0 Mdziz b @CHs] Unix socket
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{MbsOdz dz' j sy HOjB § dJdi3 ftesyj M L sts:
backend processes

0 M 2yom Iy J pkOgréso OJ Ismw

0 LOfEMEOJIsmw ks dzr &3 sy MMsd 1 sMisc . j
0 sBfdzEy do O4Is M Mids

0 tOBtSISOjIs, f8¢0O0 MjMmmdw OCIsde dzO

0 BOSC Md 3O dz! dzts § Cdzd yJ Miso ts sftcj HJ dzw j |

max_connections ( f &5 Ed@sdzyOdzeds 100)

background processes:
O LOfEME O s thdsesds &3 ftesyd Mmhsds 1 sMmisc .y
0 9" HJ dzj dzdzOV  to s dz! ' COyHtsets Hftosyj MmO (

HOdz! dzgj 2h d~- G dzOse OR)

3 logger-L Offpef MssBN jdzd2 o dzseg W O2

3 checkpointer-L Of dfMm! ctewLdg" » MisteOdzdy dL bu

ftcd dz2OMlskzgf dzj dzdd checkpoint

3 bgwriter - f tesOCIsd o dzOvY L Of d ! GtewiL dzg" » M
cache dz2O0 HdMm¢
walwriter -L O f dA\L buffer 8 WAL file
autovacuum -f jtedsHduyu MEdaut ®© &du u m
archiver-Oten do Oydw d tjtfdzdcoydw WAL
statscollector-mMB stc MIsOIsdMmMisd S d dMmf sdz' L ts9 O dat
sOB d&zd yoO 3

W (W (W (W

0 jfjte! foHisBdS, ykts fesdmMisHdl, mMoj &GOl

PostgreSQL server

fork()

' -

postgres(server) postgres(bgwriter)

= postgres(checkpointer)

.

postgres(autovacuum)

h J

postgres(WAL writer)

‘ -

postgres(statistics)

> <

postgres(log writer)

postgres(archiver)

- ‘ -
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l sz bets, C0OC o MCdsddtess Odd
COYHT 2 LMPHEDYlz. 1 O0dzj 4§ ML HOY IsMw
tisd ftesyj Min® Mte i3j Misdes My sd L z¥ls d yjtejlL
ZO0 HdMmSOn:

PostgreSQL server
postgres(server) ~——— postgres(bgwriter)
l | ! = postgres(checkpointer)
= postgres(autovacuum)
shared memory
= postgres(WAL writer)
t = postgres(statistics)
e = postgres(log writer)
[ BA ) ——| postgres(archiver)
1 OLO HOdzdzr 7 cEbtsa® ¢ ftody ik
C 17
 bongesQueene
— = posigres(server) |« —-‘ postgres(bgwriter)
* ——= postgres(checkpointer)
= postgres(autovacuum)
? shared memory
= postgres(WAL writer)
//-’* —~ \\‘ t = postgres(statistics)
/@ @ |\ ( ,
:\ ,}— : 7—7—:::3 —-‘ postgres(log writer)
\\:\:// / [ BA ) = postgres(archiver)
R uybts, C¢0O0¢ or HE®BOJIs],

sBh Ow

ftesygd M’
tcOL HJ dzv
dz

f sHCdzs yd ded 2 .

— A oA oA A A

fesdmMrisHdls?



) eisd f D workdflst sy j f)fil O

backend iz ¥ J§

\ | postgres(autovacuum) ‘
fork()
| A shared memory
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| / =~ postgres(WAL writer) ‘
/
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P / = postgres(statistics) ‘ :
/ N S S t s
/[ @ @® ) )
[ +———*| postgres(backend) J — || postgres(log writer) ‘
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N T~/
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R otsls ftedratsHdls §hvy

O 6w diz ¥
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stgres, d

i) Ostigares enen@jyls v

postgres(server) |+
|
|
|

PostgreSQL server
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postgres(bgwriter)

E—

postgres(checkpointer)

sdzgso O S dzsdz ftesyd MMO.

postgres(server) <
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=

shared buffer pool
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u‘odsw Is 4
MstelsJtetso ts¢

dmf sdz’ L zj sm¥

dzO

L1sOf J

o) r

Msess,

ZOfteddi3j tt ORDER BY d

maintenance_work_mem (64MB)

v

0
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temp_

o

(0]

1M

dmf sdz L k&j lsfmw
o7 Hj dzw j Isfyw

buffers (8MB)
dmf sdz' L 2§ Isfpyw
sOB dzd y
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t Ommislstedd, Ykt fsdhratsHdls osdizlsted M MMmdd

OTNPaBnNAET 3anpoc

r Backend process k
/ ? o

‘ Parser ]

___il___ | parsetree

Analyzer/Algebrizer

|: | ) i query tree

e J/ [ Rewriter ‘

KNMUEHT ¢
Planner ‘

\ ! plantree
AN \ ‘ Executor J /
‘\ kY J

.

nony4yaet oTBET

Vtod o' fsdzdzj dzdd L OfesMO fesdmitsHYIs fidzj Hize h

0 Parser-mMistetsdIlsmw Hjtcjots ff Otcd dzé O
0 Analyser/Algebrizer -milstetsd s L Of o tso
0 Rewriter-f jtejfdfmr a0j d3 dmMratHdz 2 L Of tetsM
0 Planner-mistetsd d3 f dzOdz o' {f tsdzdzj dad W
0 Executor-d Itsdz ¢85 LHjJM! or ftsdzdew j &3 L Off tets T
vsO0Cdds tBEOLBAB orf sj fJ to! f sdzd BOJ Isgd , Yls
Md HJdaj ded v 9 1 sfmisctej MJ syJ dz Hstctseg OW . R d3J

dfigdz? L s9 Ols! flkzdzr §sHC dpgpogled?2, d2Of ted di3j te,

vy fJte! tcOL LOcGcBoattedqdzd ftets f tsHC dzv yg ded v,
CdzOMmiIsj ez dL o dzj .

55 Pgpool URL  https://www.pgpool.net/mediawiki/index.php/Main_Page ( H Ols © 5B tcOh j dad W
10.10.2021) [9]
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https://www.pgpool.net/mediawiki/index.php/Main_Page

vOS C0O0¢C s EddtdzyOded® HsMiskzy ¢ 1 smBct Mk
fted fsfriscy §YtnHbds yjddw ¢ 1[-Opmsghiredzdf toff tgj &
zts € Odz! dzts 2 BON d dzr dmtf sdz' L zpsql € 530 dmi Qs s B B d
fsHtctsBdzs © MdzjHEEN 2 SdkzOoj) :

: $ gcloud compute instances list
NAME ZONE MACHINE_TYPE PREEMPTIBLE INTERNAL_IP EXTERNAL_IP STATUS
postgresld us-centrall-a e2-medium 10.128.0.7 34.134.57.202 RUNNING

$ psql —h 34.134,57.202 -U postgres —W
Password:
psql: error: connection to server at "34.134.57.202", port 5432 failed: Connection refused
Is the server running on that host and accepting TCP/IP connections?

[INdHO] B, tjLEd OO dz § tsdzkzyddd, sO¢ ¢
LOHOdz d wflssSiads Ixizj

I sffdidtslsted d3 dzO wsIsCter Isff sH MaeP M § dap dedkf dzf € ) 5 dz!
aeugene( &z 9 0Ofm, Ctsdgj ydes, BEZHJIs MoBs2 Hdz' L 59 Olsj dz
netstat -a | grep postgresql

:~$ netstat -a | grep postgresql
0 localhost: 0.0.0.0:% LISTEN

[ acc ] STREAM LISTENING 30195 /var/run/ /.s.PGSQL.5u32

Idudds, ulsts fMdkh O dstedl ST EINO NS) hasst d uni x

1 OfMmstesd d3 d dants@leding @ daf L o dzj .

r dzw slsCter Isqw HsMiszf © ¢ CdzOMmIsj telz  dzlz ) dzts
&ZOMmlstes2 C O 1 sMisctej MO:
1. 1 € dz¢ yIsjedsr o postgresqgl.conf,icOME sdi3d3] dzls ez j &3 Mtstslse j Ise
Mstesz@lBOo fpdodsoldsjdE Mis s o ts d3nawP’n OC Istste
sudo nano /etc/postgresql/l4/main/postgresqgl.conf

listen_addresses = "*' # | P Od®j MOIsdtsidsc b bjded &3O j Is
Mdldory foHCde yj ddw, doOofteddsjt, | ocal host,

UNsOdse do PaAEO UGS EA(GE] &3 HEsMiskEy O ofjn Mmilsj
dets SOC Hj &Ols' dz0 Oesydr s ClsOr dzj Mistsd

I T osH JeCtmXnof s¥sd fdzd fslsdd MsnteOddls! dL
jfmdzd tlsdj BMTER.,

%l ocal host dugd htlp2/®n.v@kip&dia.bro/wiki/Localhost( H Ols O B tOH jdedw 10. 10
[10]
" nano https://en.wikipedia.org/wikiGNU nano( H Ols @ tsBtcOh jdzdw 10. 10.2021) |
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https://en.wikipedia.org/wiki/Localhost
https://en.wikipedia.org/wiki/GNU_nano

I sstes? o Oted Odzls pagl,te jiitc dz Isidletsfds b L d3j dzj dzd j o 4

postgresqgl.auto.conf:

SHOW listen_addresses;
ALTER SYSTEM SET | isten_addresses = 0*0;

stejlsd?2 o0kdOdds ©wWOMMEstedd Bddyj ¢ S sdytb

fesl j fihdsdododkd .

2.

3.

4.

5.

VLEOLT 90] d3 9 n SHpgfhBa.chrdE tsdgf dzg | &3 BOMSEZ f sHMJ IS
BkHjIs t©OLtejhy d Hisfilskf € d&Oh j Bz ¢ dzOMmiIsj tekz:
sudo nano /etc/postgresql/14/main/pg_hba.conf

host all all 0.0.0.0/0 scram-sha-256

1 HJ My di3r tlsCter dzd HtsMlskzd o jLHJ, Zmils O dzts
Hj dzOIsj) Mmssdls d X Jj d&zZOIsj dzt dgs EZC OL ' 8 Ols! B3OME
SONND I a3’ tcOLtcjhddzd HtsMskzf s dd&ljdd ofmj
N Jd &zOIsj dz! daets Istsyj fwHatHdI! € 1tz ot totshmiz

[BYLOIjdzt dzgs ECOLTr 903 By IssH h dWictse Odzd W

scram-sha-256 - Mmtse toj d3j dzdz" 2 d3J IstsH h W tct
HsfMiskef jdz M 14 o jtemdd

mds - mMlsOtjdz M or asHtsd 14 o jtefmdd.
LOh dWtetso Odzdztsd3 o dH J . RMyfsdzr L z2j Ismw H
Mts MlsOter a3 ¢ dzd j dzls O dzd .

password - f Ots s dz! BHJls fJjttjHOd o B¢t
By §Is B Is! 4t noOydededS tsdzts z 3 1§ dzJ
o C 5d3j dzH 59 Odats !

14 LOBTM 90j d3 HEsB CGodpglelsVPC [ is®@figmdgsistcj dats o ff tots
G dzOo j ) .

1 OHOY &3 § Otetsdzr f tsdz'postygee®isj tdzf L 4 bfsqldzd Is z
ALTER USER postgres PASSWORD 'Postgres123#';

l ststets? o9 OtedOdzls dMmf sdz' L v o Mmistets dadzze € s BOd
\password

litdcectlkzyOjd3 MmJjtco Jtc pglgtielyster dzus d didslsiz - dzd dzlz €
fsdzl L9 OIsj &z aeugene:
sudo pg_ctlcluster 14 main restart
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lteslsy Misdtelzy d3 HisMiskzd M dtskzlssBkzS O/ Stsd3! ¥ Isj 6O
psql -h 34.66.131.159 -U postgres -W

$ psql -h 34.134.57.202 -U postgres -W
Password:
psql (14.0 (Ubuntu 14.0-1.pgdg20.04+1))
Type "help" for help.

postgre5=#|

lEOd, Hehlsky §sdzyjd

[Bdetso dzj dzgdJ] GMmdese dzgs?2 o jtefdd 1 sfMlsctej MO.

RMfsdz' LEzjlsimw, CteHO & twWjhOjd sBdssdls! i1
deso 28, dOftcddzjtc, f§tsor Mdls! tMhmdtsodzzs o jtefpds 1 1
z Is d dzgpds Epgradecluster. 4O d3 GG tod3dzs diy HL dedztidst®O Is W Is s+
Wodzw jlsfqw L dzOydlsjdz dzg" 2 HOEkZdalsO2d3 (otcj d3¥ dzj teOB
COo¢ sfjtOydy or fsdzdgV j Isw dzO BMisOdeso dzj dzdes dz € d

Il smdisslstcdds dz0 fcOCIsdC .

r dzv Itsets, ylstser MBLHOISY dser 2 ¢ d&zOMmilsjte 13
EmMsOdztso dIs'j efoflz :j 65 o

sudo DEBIAN_FRONTEND=noninteractive apt -y install postgresql-13

I sidiislstedds M dmMtsS ¢ dzOMmisj tetso
pg_lIsclusters

:~$ pg_lsclusters
Ver Cluster Port Status Owner Data directory

Il dHddg dzOh dgser 2 CdzOMmlsjte main 13 ojtmdd.

) sftsebkj 5 SBdsadl! ¢ d&ofls]ts:
pg_upgradecluster 13 main

:~$ pg_upgradecluster 13 main

Error: target cluster 14/main already exists

[YdHO] B, dfisdEeddshn’ , KOS COC C&Ofmlsjt
fkh jMlselkzjls Hdw 14 ojtmdd )} sMiscesj MO dzO H Odedess d
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I shdsslstedd3 fsdlssh s s Ctsd3OdzHy d tSBHEABOJ A3 o C
help pg_upgradecluster

PG_UPGRADECLUSTER(1) Debian PostgreSQL infrastructure PG_UPGRADECLUSTER(1

INAME
pg_upgradecluster - upgrade an existing PostgreSQL cluster to a new major version.

SYNOPSIS
pg_upgradecluster [-v newversion] oldversion name [newdatadir]

[DESCRIPTION
pg_upgradecluster upgrades an existing PostgreSQL server cluster (i. e. a collection of databases served by a postgres
instance) to a new version specified by newversion (default: latest available version). The configuration files of the
old version are copied to the new cluster and adjusted for the new version. The new cluster is set up to use data page
checksums if the old cluster uses them.

The cluster of the old version will be configured to use a previously unused port since the upgraded one will use the
original port. The old cluster is not automatically removed. After upgrading, please verify that the new cluster indeed
works as expected; if so, you should remove the old cluster with pg_dropcluster(8). Please note that the old cluster is
set to "manual" startup mode, in order to avoid inadvertently changing it; this means that it will not be started
automatically on system boot, and you have to use pg_ctlcluster(8) to start/stop it. See section "STARTUP CONTROL" in
pg_createcluster(8) for details.

lrBjtejd3 dzsor 2 C OISOzt H&W MIsOtes?2 o jtemdd:
sudo pg_upgradecluster 13 main upgradel3

:~$ sudo pg_upgradecluster 13 main upgradel3
Error: target cluster 14/main already exists

[Y1dHO] d&ists, 9 0tdOdzls dzj MOB BBISOdz, sOS CO¢ ¢
Hiczegts?2 CPROAaSTY tcOQodets Hisdzydets BT Is! kded € Odz' dets.

litejdd3j delz j i3 MlsOelze o jtemdr d §smdslstedd, yls
sudo pg_renamecluster 13 main main13
pg_lIsclusters

:~$ sudo pg_renamecluster 13 main mainl3
Stopping cluster 13 main ...
Starting cluster 13 mainl3 ...

:~$ pg_lsclusters

er Cluster Port Status Owner Data directory Log file

Il My celstoats Hdzv BdectOyYdd.

16 fitejH tIsdd fetse jHY B3 JiftyL HHHAddAZ * fCtshipti L tadodg)|
o 13 ojtemdd SdzOMjtO® M "dWteso OdedJ &3 f Otetsdzv iy
zd 1 Il ftsdz LsoOIjdz2 LOdsecdddlIls! Mw o 1d&A o j tcf)d
5 bkisdyOodsgha-256.cr am
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HBLHOftdg L tsaOlsj dzw
CREATE ROLE testpass PASSWORD 'testpass' LOGIN;

letsojtodd3, ybts tsdz Bty dls § sHCds ydgils: mw:

sudo -u postgres psql -p 5434 -U testpass -h localhost -d postgres -W

:~$ sudo -u postgres psql -p 5434 -U testpass -W -h localhost -d postgres
could not change directory to "/home/aeugene": Permission denied
Password:
psql (14.8 (Ubuntu 14.8-1.pgdg21.84+1), server 13.4 (Ubuntu 13.4-4.pgdg2l.e4+1))
SSL connection (protocol: TLSv1.3, cipher: TLS_AES_256_GCM_SHA384, bits: 256, compression: off)
Type "help"™ for help.

postgres=> \1
List of databases
Owner | Encoding | Collate |

postgres postgres | UTF8 .
template® | postgres | UTF8 . . =c/postgres

| | postgres=CTc/postgres
templatel | postgres | UTF8 . . =c/postgres

| | postgres=CTc/postgres
(3 rows)

12 d, MmMemlse j UallaBMIs jste datsts 4 o j e d d :
sudo pg_upgradecluster 13 main13

i~% sudo pg_upgradecluster
Stopping old cluster...
Restarting old cluster with restricted connections...
Notice: extra pg_ctl/postgres options given, bypassing systemctl for start operation
Creating new PostgreSQL cluster 14/mainl3 ...
/usr/lib/postgresql/14/bin/initdb -D /var/lib/postgresql/14/mainl3 --auth-local peer --auth-host scram-sha-256 --no-instructions --en
coding UTF8 --lc-collate C.UTF-8 --lc-ctype C.UTF-8
The files belonging to this database system will be owned by user "postgres".
This user must also own the server process.

l sffdslsteddz, ylsts o dltsej f sdzkzyd dzsmh:
pg_lIsclusters

:~$ pg_lsclusters
Ver Cluster Port Status Owner Data directory Log file

Iy ! uvjfjte! . dzOfp dzseor 2 C dzOfmlsj to dzO
EHOdVIs!
sudo pg_dropcluster 13 main13
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l siditsisted d3 dzO dzO M lsiterts 266 Jdzsiastdyds zaf jOc fi§d d € dzOMmlIs §
sudo cat /etc/postgresql/14/main13/pg_hba.conf

# IPv4 local connections:
host all all 127.0.6.1/32

# IPv6 local connections:
host all all ::1/128

) jeor 2 M il Mo &gj Misdksfisd shlsOs dzj dz
hdWttse Odaed v .

) sdsj dzv j o5 BjlsH N dW e OdedY dzO f teshd@5&T 2 o 1

sudo nano /etc/postgresql/14/mainl13/pg_hba.conf

host all all 127.8.08.1/32 scram-sha-256

l1jtejLOctkzLdds Mitcojtc d ftese jteddy HisMiskzt :
sudo pg_ctlcluster 14 main restart
sudo -u postgres psql -p 5434 -U testpass -h localhost -d postgres -W

:~3 sudo pg_ct uster 14 mainl3 restart
:~$ sudo -u postgres psql -p 5434 -U testpass -h localhost -d postgres -W
could not change directory to "/home/aeugene": Permission denied

Password:

psql: error: connection to server at "localhost" (127.8.8.1), port 5434 failed: FATAL: password authentication failed for user "test
pass"

connection to server at "localhost" (127.8.8.1), port 5434 failed: FATAL: password authentication failed for user “"testpass"

[NdHO] B, HMlskY daj ¢ tsdzlzyd dzdg .

zdWtcse Odzd j gtdafh-s fa 2 56 dzd mMtse d3j Mis d d3" i tod
oj emdd!

( Mdzd L O2HY d3 § SH phEgEsL s Odg]) dizy 3z teQpassdz H dzw
d tsdz )j BEHJjJI LOhNdWtcso Odz detso ™ @3 Odze stcd Is dzts o3,

sudo -u postgres psql -p 5434

ALTER USER testpass PASSWORD 'testpass’;

exit

sudo -u postgres psql -p 5434 -U testpass -h localhost -d postgres -W
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:~$ sudo -u postgres psql -p 5434
could not change directory to "/home/aeugene”: Permission denied
psgql (14.@ (Ubuntu 14.e-1.pgdg2l.84+1))
Type "help” for help.

postgres=# alter user testpass password ‘testpass’;
ALTER ROLE
postgres=# exit

:~$ sudo -u postgres psql -p 5434 -U testpass -h localhost -d postgres -W
could not change directory to "/home/aeugene”: Permission denied
Password:
psql (14.@ (Ubuntu 14.e-1.pgdg21.84+1))
SSL connection (protocol: TLSvl.3, cipher: TLS_AES_ 256 _GCM_SHA384, bits: 256, compression: off)
Type "help” for help.

postgres=>|

Jted {ltsd, | Mdd o jnméisk s O Mgy sia o 2 sts o )y
fesHBd dls ©OBBIOI! (] CwOonds! v jMls! & dom

I smdsslsteddz dzO e OSIsd ¢ J

sudo nano /etc/postgresql/14/mainl3/pg_hba.conf

sudo pg_ctlcluster 14 mainl3 restart

sudo -u postgres psql -p 5434 -U testpass -h localhost -d postgres -W

:~$ sudo nano /etc/postgresgl/14/mainl3/pg_hba.conf

:~$ sudo pg_ctlcluster 14 mainl3 restart

:~$ sudo -u postgres psql -p 5434 -U testpass -h localhost -d postgres -W
could not change directory to "/home/aeugene”: Permission denied
Password:
psql (14.@ (Ubuntu 14.8-1.pgdg2l.84+1))
SSL connection (protocol: TLSv1.3, cipher: TLS_AES_256_GCM_SHA384, bits: 256, compression: off)
Type "help" for help.

postgres=>‘

Iy ©OBslkOjls.

[ dzv BEHOdzj dzdwv Isj Misseatsets ¢ dzOMmisj ter d3" H sdzy dzr
f slstsdizlzl izv Is!

sudo pg_ctlcluster 14 mainl3 stop

sudo pg_dropcluster 14 main13
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I 182 cdOoj o wOMMBslsE; @S YaLa yj oSdr e
TeOd sy HOdde j, $O0¢ bkhksesjd }shsctjf o
SEcO0ddL 590! WdLdyujmMSd2 Hesmlskzf ¢ ¢ d&OMmlsjwlk
By des sflsdBdL o Ols! 808 jls kis O s usddz’ ju v tc tshislsitg @
[Bdzso ddzd dzOP CdzOfjlsjte HEs desot?2 ojtemdd. 1
ddzls j . OC Is d o dzlpsql, & nd dpdslstits h + ¢ C s ? &y ds § & dzde
) sfls et s ds.

* ) OH OMOEREIPS s Is | @S dzt5 §f dzj dzd j BOIj ted O dzO:
) OkWIsd bk d dzf Isjojdedos d Gibh (d §ted ®sHddz OOM k

max_connections = 1000 # (change requires restart)
shared_buffers = 6GB # min 128kB

work_mem = 16MB # min 64kB
maintenance_work_mem = 256MB # min 1MB

ylsts dzgj OS¢ ) §O©Odj IsteOdd?

Il My SCdBOdzH T | tOmMmBssistej dzdz" | 9 182 6 &Oo ], or By J
https://github.com/aeuge/Postgres14book/blob/main/scripts/02/physical level.txt

58 Out of Memory Killer https://habr.com/ru/company/southbridge/blog/464245/ (H O Is ©
5B tc O j1@z1{012021) [11]
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3. 1080 f] Codhtd ds2 L

psql® - ddzls j cOCIsdodzr 2 Isjtoedid dzOdz 1 sflscddij-fn. Clst
command line interface. l sLotsdzw j Is i sdzdzts y 4 dzdzts sBh Ols! f
1 sflsctcj MO.

] tsdzdz" 2 Mddzes©¢CMdMm orLtsea0O® psql Missistej Is
fsmdislstej s’ -infotpsgls h ‘Ists SO Bsd hj 2000 Mmistest.

 OmMmislsted i3 sMdzse dz" § S ydd:

h-Asfls, ¢ Ctlsttesdz §sHC A& yoj &iw

U-fsdz LsoOlsjdz, §tH Ctltster &8 L ORHJ X

W-ddzls j cOC Isd o Pt dp'es sH

p-f stcls C dzZOMIsjte® 1 sMisctcj MO

-d-BOL O HOdgdz" » Hd&zVv f tsHC dzs yJ dedw

I sfmdzy sHCdzs yidedw ¢ 11 odHddz MftcOo sydzize d

$ psql -h 34.134.57.202 -U postgres -W
Password:
psql (14.0 (Ubuntu 14.0-1.pgdg20.604+1))
Type "help" for help.

postgres=#|

0 o jteids MmMite jtc® 14.0
0 o jtemds Cdzdj dzls® Hdzw § sHCdz® yjdedw 14.0
0 9 jteimds [ & -Ulkdty 282840

[BOIdls] odedBOdedj, ylsts dzOh j §t5HC dz¥ yj dzd j
MsjHddSBMIj 5 f(ossBESBdHts 14 ojtemdd 10 d da
9" o sHdd&zOM! o Cwodhtd ftod §HSCd® yjddd) .

 Odzj J odHdd3 ftedc dzOW.j] dfdigy datslzvd figtotisda'OL 59 Ols ! te
o Oted Odzls’ € sipOzBj z82OE ©® psql, OC d MOB] € ts5BC

\? mMfdmMs¢ Ctsd3OdzH psql

\? variables f j toj d3j dzdz" j p s ql

\h[elp] M dMss Ct®BOdH SOL

\h ¢ 5 ROMaI®SOC MdfM S BOdHT SOL

\q or atsH (HB 11 ojtmdd), Mji2yomn &ty dts

exit

% psql URL https://www.postgresqgl.org/docs/14/app-psgl.html ( H OISO B tONMN jdad™w 10.10. 202
60 SSL URL https://en.wikipedia.org/wiki/Secure_Sockets Layer ( H Ols® tBtOh jdzd¥ 10.10. 20
61 TLS URL https://en.wikipedia.org/wiki/Transport Layer Securit( H Ols©® ©BtOh jdedw 10. 10. 2
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ltcdo jHE L HJ M dzj B sdid d ss®@dzj i difintsdz] L dz' = d
ofMmlstej yos h deamw € sd3OdzH :

0 M-mMfdms¢ BOL HOdMM -

O \dp(ddz-mf dmss IsOBdzdy, f§teiHMsOs dzj dzd?2, ¢ 51
ftcOo HEBMiskzf O ¢ dzd &3

60 di-mMfdmMs¢ ddzhnj S Mtse

0 \dt-mfdmss IsOB dzd y

6 dt+-MfdmsS eoeMmMjr kOBddYy M fdmoOdsdj d3

6 \Udt*s*-mMfdmMss eMmjr IsOB dxgoy, d dyjsdadj e ©Oh d -

0 \d+-sfdmOdedd 1SOB dzd Yy

6 d Atabl e-srifameazdj IsOB dzdyr

0 \du-mfdmst ftd LtsoOlsj dzj 2

60 \set-EMisOdzOo dzdo OjIs L dzOyd dedd 4 toj d3j dzdets?2 Mte
orotsHdl My dmMse Isj ¢ whsdtrz § O Y i3l edz" = (

0 \Vi-LOfkME C@ROdHT dL odzgjh dzj et WO22AEZO, dOf

/home/test/my.sql

O O21Is] BBHd] ] YYoHteSBds GMIsOdktss d &MY dzO L C
WO2dzOo. 1 feayts MdzOyoOdzO L O2HY A3 8 [ ddzzS M Y H f sdz
sudo su postgres

102HjdBB 9 Ctdhtd dkzs Elsddadlskz HEZY OBl
psql

1 sHGC dzs ydgdsimw € ML H Odzdz=mPp: dzOdsd B OL J H Odzdz” -
\c app

) shisktedd, SOSdj kOBddy'r o dzj2 fMmkh jMmlsekzs s
\dt

17§ s dzdzd o) A Motisd ISS Q50 dzH Iz :
SELECT * FROM test;

book=# \c app
Password:
SL connection (protocol: TLSv1.3, cipher: TLS_AES_256_GCM_SHA38U, bits: 256, compression: off)
ou are now connected to database "app" as user "postgres".
pp=# \dt
List of relations
Schema | Name | Type Owner
——————— Bt St
public | test | table | postgres
public | test2 | table | postgres
(2 rows)

pp=# select * from test;
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1 Olsjd3 of Pl BLddY dh jd3 +Isd Stsd3Odzh"™ wpand. 02 dz yJ
lted {Ws@®Uzr BEZHJB MSLHOODOI! o COBOESEj; CEZHO
fsdz L 59 Olsj dzv, pE@Pgy®e L OTHEEHLE O Bdd3 sdz L 59 Ols§
fslese j Isfils e j dadzts, &ZOd3s dzzy j dz HisMmiskzy & W O2Rdztse 52
f sdz' L 59 (plssjgues.d3

JToatsHddB dL psql
exit

) sfidzj {bktset fjtjnsHdd o HGEHOddEs O&Q kO d
postgres:
cd $HOME

I smdsslstedd3, GHJ dz OMY sdzsy J§ dz
pwd

l dHd dz, Yylsts tdz $0¢ t©OL /fel@lippistgtesqgl, dz cfHY QfH to
dzOr SHWIsfmw W o2 dz ZzOh jes CdzOMlsjttO® 5 EZo@sdyod
COOizs @ O

Is -l

:~$ sudo su postgres
postgres@postgreslld:/home/aeugene$ cd $HOME
postgres@postgresid:~$ pwd
/var/lib/postgresql
postgres@postgresld:~§ 1s -1
total 4

drwxr—-xr-x 4 postgres postgres 4096 Oct 11 11:06 14
postgres@postgresld:~$ 1s -1 14/

total 8

drwx————-—— 19 postgres postgres 4096 Oct 11 11:53 main
drwx———--— 19 postgres postgres 4096 Oct 11 11:06 main2

ldudd CUsOdsE ssstesd, €OC ¢ tddmnrkimaipd)ls! § st
f) HOdzdzr 5 € ZOMIsj Lo .

tBIOHdABE COlOdzse Mts MCtedt IsOWB :
mkdir scripts

1 jtoj2HY &3 9 dzj G s
cd scripts

HSLHOHdd®B WO2dz select . txt:
nano select.sql

100 dh jds sEHO dzgOh d Isted € tsdsOdgH ' .
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1 O2HY &3 BBt OIsdzts 9 psql d orf §f sdzdpdaqRi: MCted § Is,
\i /var/lib/postgresql/scripts/select.sql

postgres=# \i /var/lib/postgresql/scripts/select.sql
You are now connected to database "app" as user "postgres".
List of relations
Schema | Name | Type Owner
———————— B e e
public | test | table | postgres
public | test2 | table | postgres

(2 rows)
i

(® rows)

app=# |

Idudd, vyt dzO" MStedils ftojCtcOfds GlwOs IS
LOOdzj ] LOGKkOodzdo Ols! dzkydz j dzOk MCtedflsr
H Odzdz" = .

l tdzOB stej C sdB3OdeE Y azsp SaltcOh Ols! o dzgd BZOded § dzO
99tBHO CtBOdH. [B {1 Istsdy o difHtsifisdgidz dimsjodizd] Isi rL, dzGEC  GF
fsHG dzs yj dg@ #ad ¢ jtejH

10ftedd3j to, JfMmdzd L OB' dzd;0 H BB Qasdid§ 5 ZBREL s dzls 5
sBsdztpg§l ®zH jIs Y HOIs! ¢ 5dey OdzdHidzve oHEAD d&js2d5QidBHES L
fOEMjted d IS.H. voadHjlk! 1kt Ksyds, GEkcOkgs od
L dz®6 :

app=# select * from test
app-#
app-#
app—# ;
i

(@ rows)

app=#

1 H Odzdzts d3 pigtzzry@dr S ¢ sdzyOdzd Vv o dzis iy ets ¢ B t3@rtzH f dzd
HsBOoadls! bySkzifigjtcOPlstsd othdzd C sdBBOdzH " . d2ZOy O Co

1Oy dzr 2 Bsd3j dzls, ypsglof fds dad@f isfip®j C sdBOdzgH ™ , L O
® Hobkn VWORWPHIMIS] 3dzsd3 d ftsd Ltso Olsj dzr MEtsd3. [ B
dzOL " 9 Opgslilgy wWOMY sdZOE O Ismw o ¢ Ols/Qapsstgresdl-t k£ i3 dz
common d/usr/local/pgsqlletcf ted B '"'BYEASR ) ML dMrBHMZ = CBHIES:
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t OMfsdztsy jdedj L stsets COOdsEO diisy dets kL dzOlIs
pg_config i sysconfdir

postgres@postgresl3:~% pg_config —--sysconfdir

/etc/postgresql-common
qr postgresl3:~%

[BOldls) o dz@dsOdidajd cae®h j dzd d € ts 3O tizes Gtz z@)s 16 ts
MistesS O [ d delzpSdi to of dztlz® to §f dzd#H dav ofdsidy’ L so Olsijdry r oo
sBr Ydssets fsd L so Olsj dzv .

l Sdz' LtsoOlsjdzr MEd2 WO2dz dzORssHdlMw 9o HEBHBON dz
[ d dz2OL rpsddrg.lsfifwvec s tcOMY ditsy JJdzdi3i daftlsyy , L OHO9 f j
sCtkyj dzgdw PSQLRC.

I 1ld WO2dr dwsydts LOYdMOIls! poas.dBZ3OdDY tg d ddgOun,ls 1
dL di3j dzedIs! fHtede dzOh jdedj, o Cdz¥ ydls! or eatsH 9otcj d3j dzd

RMssted W 99 BHJA s AR dgHs MW .psql_Hs@Rydzy
HERON dzgjlsPpds@, ftsdz' L tso Olsj dzw . 15 kEd@sdzyOdzd® =tk
CsBBOdzH, 1 Ists ydmdzs sy dets dL o3 ded s+ § e d3j dzdzts 2

vuOEY4d LOYyOMmlskze o MdkkzOydd, S$BEHO dBdtsect ¢t
2O 1+ SwOdz sy dz@ dzj ddel sted3OIsd o § dz:
SELECT * FROM pg_stat_activity;

datid | datname | pid | leader_pid | usesysid | usename | application_name | client_addr | client_hostname | client_
port | backend_start | xact_start query_start | state_cha
| wait_event_type | wait_event | state | backend_xid | backend_xmin | query
backend_type

|
| 2021-03-12 12:12:45.45775U+00 |

| Activity | AutoVacuumMain |
| autovacuum launcher
| 686 | | 10 | postgres |
| 2021-03-12 12:12:45.458728+00 |
| Activity | LogicalLauncherMain | |
| logical replication launcher
13445 | postgres | 2939 | | 10 | postgres | psql
-1 | 2021-83-12 13:16:54.634896+00 | 2021-03-12 13:16:56.471017+00 | 2021-03-12 13:16:56.471017+00 | 2021-83-12 13:16:

56.471021+00 | | | active | | 498 | select * from pg_stat_activ
ity; | client backend
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By J B3 9aCdzs ydls! tOmMh dtej dede’-92 J sls  E O dzy dzlt B tc 3O gy
CBdzsdzts € :

\x

SELECT * FROM pg_stat_activity;

-[ RECORD 1 ]-——-
datid

datname

pid

leader_pid
usesysid

usename
application_name
client_addr
client_hostname
client_port
backend_start 2021-03-12 12:12:45.457754+00
xact_start
query_start
state_change

wait_event_type Activity
wait_event AutoVacuumMain
state

backend_xid

backend_xmin

query
backend_type autovacuum launcher
-[ RECORD 2 ]-—--

datid

dtsedzOMdIlsj !, dOBdsess Bdjj dOcdYHA 2 o' o

]l solststodz” 2 9 o B KldsdfgOddefls tcOMh Jtoj dedzr 2 o7 9 tSH:
\X

vsOCyd JfMmls! a0kgRdzlb ES@@dpfiltstsC sy d M L Of
fsdzzydd3 teOMh dtej dedgr 2 or 9tsH Hd&zYW 1 Ists2 Cts5dg toj Is dzts

Il 1Iss82 cdzOeoj " tOMMdBsslstej dzd thdese ™ MY tsdz
psqgl . ljtwiaHdd® ¢ dqrLEzyjdds AGWDOdEMVCC d oMy,

I My SCd@BOdzH T tOmMmBsiste j dzdz” J 9 LIss?2 ¢ d&zOo ], or B3tsy J
https://github.com/aeuge/Postgres14book/blob/main/scripts/03/psal.txt

62


https://github.com/aeuge/Postgres14book/blob/main/scripts/03/psql.txt

4. ACI D && MVCC. Vacuum d ¢

tddzvydesdedzOw Isjtstedw d SQL fsLeotsdwjls OBMmist
tej OdzdL Oydd vy, dzts j Mmis SH8OC s EEifEQyils (]
f Otc Odzdzj dz' dzlz © tcOB SIskz dsdztsy j Miseo O My Md?2 (cor
BsHdWdydtekze s HOdzdz j sddf Oz WO HEkze HEkzek
Ltej ddw ylsjddw, dd f btsySd LtejddY LOfdimd d
HOdzdz" = (consistency) d da dzOHJ >y desfyls! (dur abi

[ o jlstcOdzL OFC y bf tf bipkzjOHSTPC2 - Online Transaction Processing.
{ded o jyos s ndjyfADIDPkE § tedds
Atomicity -Ols s 30 tc dats My Is !
Consistency -ffts ¢ d&zOfmts o O dzdats My Is
Isolation -d L s dzd tcts 9 O dzdzts fiyIs ¢
Durability -H s dzé ts9 j Ydats s !

O¢ O¢ O¢ O«

HBBlse JIsMmise Jj dzdzts tranda@diOdzr @ Asusg v (

Bdesy j Msots s jtOyd2, orf f sdzdaw j di3s] 1 tod dztsy
Cohbstesy f jtojotHdls B OL zte jHOSERS Gts dfn ts fifslsH teiusdz
Htezes] Cttote]j Clsdesy MMmlsswded] ( Msec dzOMtse C
fted EmMduzsceodd, bkt IteOdzL OC ydw or ff s5dzdzj dzO
d BJL tdkinr Mt Misstetsdy HBkzedna ISteOdzL OC Y

O¢ O« O¢ O«

Il My Brdzs B" nAatteshts, dgs ylsts Hj dzOl! M B dzsC (

[ Y ssets ftedHlEz®Od MmdjHkzshdj fddydy’ :

ARIES® - Algorithms for Recovery and Isolation Exploiting Semantics.
zestedIlsdzr 1 WWJjCIsdodesets oatsmmlsOdetse dzj dzd v f tsfdzyd
RMfsdz Lkjls Mdzj ke hdy d&J -~Oded L d3r :
logging - dzts ¢ Jtets o Odzd |
undo-Mj e d3j dzls™ tSISC OISO IsStOdzL OC yd 2
redo-mg d3d dzls" Hfesdet a OdzedVY ISteOdzL OC yd?2 sy
checkpoints-mdmMisj 30 C Sdzlstetsdz! dz' = Istsyd ¢

O¢ O¢ O¢ O«

62 oLTP https://en.wikipedia.org/wiki/Online_transaction_processing ( H Ols @ B teOh j dad W
13.10.2021) [1]

6 ACID https://en.wikipedia.org/wiki/ACID ( H Ols @ B tWKOH jdedw 13.10.2021) [ 2]
64 ARIES

https://en.wikipedia.org/wiki/Algorithms for Recovery and lIsolation Exploiting_Semantics ( H O ls ©
sBteOh jddw 13.10.2021) [ 3]
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MVCC® - Mul ti Ver si on Concurrency Control.
Bzd sdojteimdsddesilisd. RMItsd Lkjlk MdjHkshdj d&jn

0

O¢ O«

Ox¢

Ox¢

copy-on-write - fsL HOY Isfqw  C s dw MisOtc™me 1w @zxpdzr -
BsHJW IS Oydd

COYHMN2 ftd LtsoOljdz tOBIsOjIs Mt Mmdad diZGS
odesfdd3r | Htsdz! LsoOlsjdzjds L a3 daj dedw daj o d
stcOdzL OC ydd

fteOClsdud MCd dof dMmYftsd Lizjls -sfdfthfQfdgto ts¢
BdzsCdtelzjls §dMOIsj dzv, JMmdzd tsdzd ¢ reks)Os Isfw
ddzd tkzydzOv BsSdtesoa SO ftod orLBoj € dROd

Clsd of)j &jROddL d ©wOMMEsktedd o {ls2 d §f

[irOddLd tjOdzdL ©Oydd MVCC © PostgreSQL.
[ Odzdz’ | RtcOdv sy fBdzsydsts d §shdslstedd, dL
HeapTupleHeader data
Xmin |xmax |cmin |cmax |t_cid |t_ctid |t_infomask\t_infomask2 |NuII bitmap [Data

I MOodksd dOwWmeazy jEwy @ B dsS, Msmisswh d2 dL

O¢ O¢ O¢ O«

O«

fOtcr dHJjdlsdW¥W S Olttetses IstcOdzL OCyd?2 5 4 B
cWHO dJdaW stedzOyddzder = B O2Istse

fOtcr dJdaW stedzOydsdeder = BOMEBE

fzmMsts?2 Bdltoats?2 COtlsT Hdzw BEZHEMjGE dMY
o jtemdwrn 1 tMmisctej MO

H Odzdz' n ( Bsdzj § fsHtesBdzs BEHJ B3 dicOMMBOIs
sj i3ZOR) .

[ Mizd ©OMMBOEdo Ol! (SHESBdE, It LOCsdkss ¢

xmin-dH jdzZlsdW¥ ¢ Olsste IstcOdzgL OC ydd, SCSlststcOw
LOf dMmd

xmax - dHjdelsdW S Olsste IstcOdzL OC yd d, Cslstste O
ojtemde LOfdmd

cmin - f scWHSC BT 2 deb3) tstc@tezOzyyd d,9 HtsB O9 (

LOf d !
cmax-dzsdzj 6 S tsd@BOdZHT 9o ISteOdzt ©OSydd, bEHOdzd9o!

65 MvVCC
13.10.2021) [4]

https://en.wikipedia.org/wiki/Multiversion _concurrency control( H Ols © B tcOh j dgd W
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Htsslso jIsfise j dzdets, CSEHO 3 o' fsdzdzv J 3 Y j O
EHOdz] dzedv LOfdMmMd o 1 tMmctej Md, ftesdmMronHWIs Mmdzj H
0 Insert-H 8B Qo dzv j Is M@ didteani@f txid _current() d xmax =

0
0 Update -9 MmilsOtets?2 o j texipdpd= txidd qudrémt]), st j Mmlis:
HJ dzO jdeligte, HEBB OO dzW j Isw  dzEm OKid_cu@dnt)in! M
dxmax =0, Ists j Mis! inser &zOJ Ismw
0 Delete-o MisOtets?2 o j Wimak e txid @udfrepriQf

ddzj HS9 Olsj dz' dets, fted HBBOoadzjdzedd L OfdMmMd E dac
MsOOw LOfdMm!: fdj yoilsmw ¢ OXmdxH Odzy dztz@sd NE 585
HsBOQoadzj dgdj desots?2 LOYdMmd. 1 ted EH Oximaxzd dif tefdtc ts fils
LIstsds WdL dui MStsy EZHOddaGH oilOfdatzr = dzj f tets

rdzv ¥ d<Smoydd ddzd tslsd3d dzr sSteOdzL OC ydd dzOd3
Hstf sdzded Is § dz' dz' § Ols tc f BitHdsMask filstatg Ged d Is teW H B dIs
sftcjHjdzveshdn Mots2Mlso® HOdzdes?2 o Jjtemdd:

0 xmin_commited, xmin_aborted-x mi n Y SHIse Jtey HY dz dqdzd s

0 xmax_commited, xmax_aborted-x max f§ tSHIse jty HY dz dzd

1 Oy dzgs Blsd3j lctfds- ‘M H@2&P dzO0 Mdzj Hikz¥ h s, Btsdzj §
ss?2 4 MbesSCd. v MOBs?2 dtso SRIIMPE KR PEMHdzsdzd HHP
1Iskz o jtemdss .ctid\dkjstdsO o dH ( x ,-ydptsd3j teH jiifils'tc Oxizd y ' ,
fstcWHOCtSor 2 dsdijte S OLOIjdzv o d&OMMdoe j

SOYHOVY IstcOdzL OCydw By jls L O jtehdls! mw:

0 Efmf jhdfssidzy Ctecdg®@itn™ Hdzw L IstsEts, ® LOodMm
sdf © s jteOydd, i tcts ) ls xenizwconenfited, BdIsr
Xmax_commited

0 dgj My jfulz®, dZOJtodd3j mistelf @8 CdHDdzdz" &3 d dzd
¢ s &30 dadIback.

lted dzjbfmtfjhdesds L Oo jteh jdedd dzOd3 dzzy dzets sls
o' f sdzdzj dzdzr | 1 Ists?2 stcOdzL OC ydgj 2. lted 1 Istsdz o
fteOCIsdyd MSd daj dzlz 3 dztB Iz ezt 15 J dztdn Is © §lztz® dzy dz' BdlIsr
xmin_aborted, xmax_aborted. 4 Od3 dpmdzf cd { Issd3 SMISOY Ismw o
dets Mssistejls! dz2O0 dzgjets kyj dedClts dzgj BEHJIs.

v 0¢ yYbt tsfjttoOoydd SO0¢ CBBdlO, IsOC d totsdzdze
SH&ZOCtsets BTN Mister .

) sisslsedd dz0 §©0Csdsj, ¢ OS¢ adadca®ls ddL dalz s
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18Rt IsjCEMj2 IstcOdet OCydd By dets kL dzOls: € sd
SELECT txid_current();

postgres=# select txid_current();
txid_current

postgres=#t \c app

You are now connected to database "app" as user "postgres".
app=# select txid_current();
txid_current

lted 1 Issd3 SBtOIsdIs]y odzdd3Odedj, ylbsts ftod Mmd3d dzd
LOo jteh Of IsMmWrolthBad)j das2dzQ ud dzO 4 Ismw  dzetseo OV IsteOdzL OC y

[ sBOodd3 o dzO" 2 tcOdag jj H sk M Ozdalz dzOtest I4fts P B dzd y L
dztso " 7 L dzOyJ ded W :
INSERT INTO test VALUES (10), (20), (30);

I sidiislstedds MsOIsdmMisdSE s Axder ¢ ( OCIskz Odz
o JtemMdwds o taupdatedztzetele) ISk dzOd3 (L Of d MW d3) :

SELECT relname, n_live_tup, n_dead_tup, trunc(100*n_dead_tup/
(n_live_tup+1))::float "ratio%", FROM pg_stat_user_tables WHERE relname =
'test’;
app=# SELECT relname, n_live_tup, n_dead_tup, trunc(100*n_dead_tup/(n_live_tup+1))::float "ratio%" FROM pg_stat_user_tabl

les WHERE relname = 'test';
relname | n_live_tup | n_dead_tup | ratio%

(1 row)

vgffjte!, jmMdzd tsBdatse d s’ sHdz MbtesySkz dL &
ftcj H" HEN 2 L Of tetsf:
UPDATE test SET i =40 WHERE i = 30;

app=# update test set i = 40 where i = 30;

UPDATE 1

app=#t SELECT relname, n_live_tup, n_dead_tup, trunc(10@*n_dead_tup/(n_live_tup+1))::float "ratio%" FROM pg_stat_user_tab
les WHERE relname = 'test'

relname | n_live_tup | n_dead_tup | ratio%

(1 row)

ldqudds, ulsts kjfjt! LOfwsh ofr HOMls HBkeks dd
Rsets, dqo&jjd sted OCkEOd dafiHy @& Ofd * d fitsOdelz
Jdztt stedBOYdY o MstesSj M L dOyjdedjds 30.
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1 Of oW 3z & By dzs f shdBesistey Is! fmdzkzy j B dzlz © d dgW ts
fsdzvds d bsdz ¢85 £ OCIskzOd dr = LOfdMmi 2:
SELECT xmin,xmax,cmin,cmax,ctid FROM test;

app=# select xmin,xmax,cmin, cmax,ctid from test;
xmin | xmax | cmin | cmax

(3 rows)

1HifM! edHdd dL CodsdSd cti'd,fnsylshss o dgofy  df
sk esd 3.

[ &zv Btdzj ] YsHtesBdsets dJqLEZyJddw dEzyds kinlsOd
pageinspect:
CREATE EXTENSION pageinspect;

1 sidstsis to d d3, cocdy WEdzCS ydd tsdes MmMtsH jteydls (
MCteddzh sIsj) :
\dx+

app=# CREATE EXTENSION pageinspect;
CREATE EXTENSION
app=# \dx+
Objects in extension "pageinspect"
Object description

function brin_metapage_info(bytea)

function brin_page_items(bytea,regclass)
function brin_page_type(bytea)

function brin_revmap_data(bytea)

function bt_metap(text)

function bt_page_items(bytea)

function bt_page_items(text, integer)

function bt_page_stats(text,integer)

function fsm_page_contents(bytea)

function get_raw_page(text,integer)

function get_raw_page(text,text,integer)
function gin_leafpage_items(bytea)

function gin_metapage_info(bytea)

function gin_page_opaque_info(bytea)

function hash_bitmap_info(regclass,h bigint)
function hash_metapage_info(bytea)

function hash_page_items(bytea)

function hash_page_stats(bytea)

function hash_page_type(bytea)

function heap_page_item_attrs(bytea,regclass)
function heap_page_item_attrs(bytea,regclass,6 boolean)
function heap_page_items(bytea)

function heap_tuple_infomask_flags(integer, integer)
function page_checksum(bytea,integer)
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[ O O21Isj] Hdzv { tod d&3] tclRape madelfiterds duyét jragfpage:
SELECT Ip as tuple, t_xmin, t_ xmax, t_field3 as t_cid, t_ctid FROM
heap_page_items(get_raw_page('test’,0));

app=# select 1p as tuple, t_xmin, t_xmax, t_field3 as t_cid, t_ctid from heap_page_items(get_raw_page('test', 0));

tuple | t_xmin | t_xmax | t_cid

VHjM! fodzyddd Hefsky § fMres2 ojthdd kOBC
0 o dzj2 odHdd3 ftixmdyldOddy) de€sz? dzO dztse kt ctid.j teids

BOGCY ] misydes fsmdslstej s oMy MHjtey dhisd Mk
SELECT * FROM heap_page_items(get_raw_page('test’,0)) \gx

-[ RECORD 1 ]

t_field3
t_ctid
t_infomask2
t_infomask
t_hoff
t_bits
t_oid
t_data

—-[ RECORD 2 ]

infomask?2
infomask
t_hoff
t_bits
t_oid
t_data

t
t

\x14000000
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1 sdzjJ §YoHtsBdkzY dJdJdtsStedzsOyds MABslste] Is! ZXJ4
L Of tests d3:
SELECT '(0,'||Ip]]")" AS ctid,
CASE Ip_flags
WHEN 0 THEN 'unused’
WHEN 1 THEN 'normal’
WHEN 2 THEN ‘redirect to ‘||lp_off
WHEN 3 THEN 'dead’
END AS state,
t_xmin as xmin,
{_Xxmax as xmax,
(t_infomask & 256) >0 AS xmin_commited,
(t_infomask & 512) >0 AS xmin_aborted,
(t_infomask & 1024) > 0 AS xmax_commited,
(t_infomask & 2048) > 0 AS xmax_aborted,
t_ctid
FROM heap_page_items(get_raw_page('test’,0)) \gx

-[ RECORD 2 ]-+-——-———-
ctid | (0,2
state | normal
xmin |
Xxmax |
xmin_commited |
xmin_aborted |
xmax_commited |
xmax_aborted |
t_ctid |
-[ RECORD 3

ctid

state normal
Xmin 501
xmax

xmin_commited
xmin_aborted
xmax_commited
xmax_aborted

t_ctid

ldHdd3, uybt otsL dzj bkHOdz dzdzts? ximsxjdemnjited, L Of d i d
O k obkttts?2 OCkkzOd dts?2 L Of dfdxmax dbortes.stesls,
utstslseo jIsise j dadets, yYlstsB™ EZHOMVIs!-stgy tiEls 8§ Ogizd L &Y d ) d
ZOL " 90jlsmy 90CkEZds (VACUUMBted . dv &3 j 2 yofm d ¢
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Vacuum®e,

VACUUM or mMossBtsyHOjIs ftesMistcOdzmisea s, L Odzd &30
stsslse j IsMmise j dadzts, YyJd Btsdz hj BOSdr 6 jttOyd?2,
s OB dzd yr d ddznj SMmr . vsO0¢Cdd3 tBtOL A3, fJtedtsHdy
VACUUM, ftse j dzdzts Hdzv myBfbBtzd gL 3 dzv § O3

[fjteOlste VACUUM ff jydW¥dujd dd3j dzdats Hdzw MV C

1L Mflg@eCdy d MEsckzOws® VACUUM BttOBOIST 9o
sOB dzd yr d ®BOjtedOdzdL 59 Odedz” § Htoj HMIsSOd dzj dedW ¢
sydmlsCkz Ctslster n IsjCkhd2 d Ls9aOjdz dd3jjls

StsRBOdZWA CUUM stsdz' € ts Hj dzOJ Is ftesMmistcOdzMmlis o ts
fscolktstcdzsets dMf sdz! L so Odzedw. ClsO WstedO ¢ tsd3OdzH T
B’ ydz' 3d fjeoydvdd ybjddw d LOfdmdstehbizigs |
dmSCdzt ydlilsj dz' des?2 B dzsC dtetso € d

1l sifdsslstcddz dz0 MO | 90y de' j § OteORj Iste’ :
VERBOSE-9 "™ atsHdls dzO { CtcOdz sIsyyls 8B tydMmlsSj H

ANALYZE - 9" ftsczdgv j s tydflsSkz (VACUUM), O L Olsj
oMjn ECOLOMG » kOBddY. Skt EZHsBdOY §tsd&sddoyd
1. StsdBOdzZH O analyze d fteddzyd theOf)f) dzcds@mjtlis™ ok
HOdz! dzj 2h d- G dzOe O=n .

FULL-or BdtOjls tjqdd §sddes? sydhnksSd, S(skttr :
f totsfls tc O-difpstaldse j sylso j dedats o' f 5czdz j s 1P OB GO OH t5  +
dMC dz ydlsj & dgzé B dzsS dietsw@® Ys@B dagdz' L Of i’ 0 O Is
kOB &y o dzj GMesSBGYHO I MlsOwy, Hsss LsOw)jstdh]
W Sdzdedls j dz! detsj Bj flsts dz® HdMSj.

SKIP LOCKED-ZCOL " 80jls, ylsts Cs®kOdHO VACUUM f{ tot
fl] Ctsda¥ dzdSlsks h s BdzZsES dtetso C O .

dtsslse jIsMmise j dzdets, dzOB dz® HOIs! L O sy MM Y
Mstets € § ftcd o VAGUUIMz] ERBOSE, d dzd Yd ted L mMd MmisJ o
i tcj H Mis O sSEJEGA* FROM pg_stat_progress_vacuum,;

ltedd3dj o dmf sdz! L 59 Odzed W :

JudMmMlsC O tSHdts?2 IsOBdzdyr test W tfstftsafjdydi ddsis tcjOY
f4Jyolk! foHtesBdtsets tSlsyy sO s Hi2Msoadwr G JjttOyd

VACUUM (VERBOSE, ANALYZE) test;

% vacuum https://www.postgresqgl.org/docs/14/sqgl-vacuum.html ( H OIS © Bt Oh jdedw 13. 10
5]
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l sihdsssted a3, Yylsts Isj g jtc! sis O dzts ! o IsOBd&zdyj:
SELECT Ip as tuple, t_ xmin, t xmax, t_field3 as t_cid, t_ctid FROM
heap_page_items(get_raw_page('test’,0));

app=# VACUUM (VERBOSE, ANALYZE) test;

INFO: vacuuming "public.test"

INFO: "test": found @ removable, 3 nonremovable row versions in 1 out of 1 pages

DETAIL: 0O dead row versions cannot be removed yet, oldest xmin: 504

There were 0 unused item identifiers.

Skipped @ pages due to buffer pins, @ frozen pages.

0 pages are entirely empty.

CPU: user: 0.80 s, system: 0.00 s, elapsed: 0.080 s.

INFO: analyzing "public.test"

INFO: "test": scanned 1 of 1 pages, containing 3 live rows and @ dead rows; 3 rows in sample, 3 estimated total rows
VACUUM

app=# select lp as tuple, t_xmin, t_xmax, t_field3 as t_cid, t_ctid from heap_page_items(get_raw_page('test',0));
tuple | t_xmin | t_xmax | t_cid | t_ctid

e | (e,1)
e | (e,2)

e | (eo,d)

Idudds, ylsts MiesSO foH dsdkjtsd 3 MsOko fL
sdHddismisd (VM) 1sflseejm Ldojlk, ykst &jmss fe
LOf dMm:! 5 djtej dzjtsBRtH]BEMS].

[udMsEOkd yd 2 &j ROddL d, otsftesih o Itsd, O

[fdzd Sudt Gfdzy s s v kOB ddyk Mhdh Csd 6 HS
©OL &5j ©OF BGd "j, UYjd Reljdsf Br. stodkj LSt
fslstejBBo0ls! MW dzj MCd €5 flesnsSHESe 5 ddzgHj SMO
fdzdh C sds dBdes @ ts.

[ fMzd Bsyd" Ols! OB ddyk Mkgh fodk LEEESEOBEISb &
BHjls §oflstwddss L Odzd BO iy tep Btk ® 5 Odzd j o3

UOCY ] 90ydes fsdzgd B3Ol , vyl LOfEMS B Ydzs?2
dzj tjhOjls fesBdzj Bz, btk Ykt dZzOctkzL O &ty j
sOBd&d y® MO0 SlBdasdi? |s! BB @ sydh Ols! jy d&zOHT
I sdzjj sHiesBdes ftos ftotsyj M Vadéwadmm@BBxedzts

bolssBOd U MC-QOCE EPRs EBIs MOd 2 &j - OdedL &3, ©
LOfEMSC Ol sydMmisSlk o LOoadmddshmisd ls OSCIsdo dasfls

”MVCC-6 . [ yd'®lstt@://habr.com/ru/company/postgrespro/blog/452320/ ( H Ols© tsBteOh j dzd W
23.09.2021) [6]
Bme @ https:/habr.com ( H Ols© B tOM jddw 23.09.2021) [ 7]
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Autovacuum®,

bolssoOCkEZd EftcOo dzw j Isfyw W ShiphssmIs odg Is fif koastaysj Mindnds d
Autovacuum launcher. .. sdz dzj tOBSSISOjls ofMmy otej &gw,
9 0CkEZABO o LOadMmddisMmisd Gl dzOMistetsj & tOL dzd ydz' =
toj Ssd3j dzHn Oydvw tsls 3 dzv d M j ydodzdmisse dzOMIsOdo C

l sidstslstcddz dz0 o OY¥z' | dzOflstets?2 C

log_autovacuum_min_duration-o tc j d&3W o' f sdzdzj dedw Oelststsydm
ftcjorhjddd SCobttttset JdW stedzdOydw B L Istsdz HJ 2 M
Default -1, ylsts BGlsCdzt yoOjls )ytedzOdzdtetso Odedj HJ2MIse d =
LdOyjdedd o YkZtedzOdzj WS Mmdokze lsimpw oMmj Hj2Mseadw

autovacuum_max_workers - 30 ¢ md 3O dz! detsy ydmdzs ftetsyj Mt
( dzd Mydlsow ftesyj MMO autovacuum_| auncher),
SHdsSo tcj B3] dgdets. Def aul t 3.

autovacuum_naptime - &3d dzd B3O dz' d&zO%v L OH jtey SO o MmJj ¢ kdzH
LOf EMC OB Ooltssydmisdd. L Om@ylsistse j dzOjg dededy diL
MudlsOjIlsmMw L OHOdgdzr &5 © Mmj SEdzhn ©R. Default 1min.

[ tcEedd OttOdi3jIster odzdwesls dO ks, ¢O0¢ YyoOMmilst
sOBdzdyr Hdv ydmkSd. 1t ddr By dts §fsydlsOols:

1tOCIsduimMed ofMmj Isd FRUOGIsSter pwow@H @ lefgyg | .
CdRBOdzH dets?2 MbstetsC ] fJtod LOfEME] MmMjteo jtcO. I s to
f OtcOd3J Istetso BkHJjIs yj &zOw Isj &30 ybkls! L. 1 Of
BYelits fityjLOctekzL dIs! :

sudo pg_ctlcluster 14 main reload

9 Autovacuum https://www.postgresgl.org/docs/14/routine-vacuuming.htmi#AUTOVACUUM
(HOO tBWKOMN jddw 13.10.2021) [ 8]

01 OtOdzj Ister O o lsHs shiips: vimnaz@staresgl.org/docs/14/runtime-config-
autovacuum.html ( H OISO BtOh jdedw 23. 10.2021) [ 9]
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l sidislsted d3 dz@OBisEGisP § ¢ zOMiIsj tO:
SELECT name, setting, context, short_desc FROM pg_settings WHERE
category LIKE '%Autovacuum’;

setting | context short_desc

autovacuum sighup Starts the autovacuum subprocess.
autovacuum_analyze_scale_factor . sighup Number of tuple inserts, updates, or deletes prior to
analyze as a fraction of reltuples.

autovacuum_analyze_threshold sighup Minimum number of tuple inserts, updates, or deletes p
rior to analyze.

autovacuum_freeze_max_age 200000000 postmaster | Age at which to autovacuum a table to prevent transact
ion ID wraparound.

autovacuum_max_workers 3 postmaster | Sets the maximum number of simultaneously running auto
vacuum worker processes.

autovacuum_multixact_freeze_max_age i leleleLele] postmaster Multixact age at which to autovacuum a table to preven
t multixact wraparound.

autovacuum_naptime 60 sighup Time to sleep between autovacuum runs.
autovacuum_vacuum_cost_delay sighup Vacuum cost delay in milliseconds, for autovacuum.
autovacuum_vacuum_cost_limit sighup Vacuum cost amount available before napping, for autov
acuum.

autovacuum_vacuum_insert_scale_factor . sighup Number of tuple inserts prior to vacuum as a fraction
of reltuples.

autovacuum_vacuum_insert_threshold sighup Minimum number of tuple inserts prior to vacuum, or -1
to disable insert vacuums.

autovacuum_vacuum_scale_factor . sighup Number of tuple updates or deletes prior to vacuum as
a fraction of reltuples.

autovacuum_vacuum_threshold sighup Minimum number of tuple updates or deletes prior to va
cuum.

(13 rows)

1 HJd M dHJIEEOC digO mis te,5Q © Gutovacuum_freeze_max_age d
autovacuum_multixact_freeze_max_age.

Clsts jhy ©Hdd OMFY EEE® O sGotsdsh LIS Oy d o O
MisOter § LOfdMmd. | dv yjets It dzyds mj2yom d {

Itsdzjj fYsHtctsBdats COC tOBBIOjIs Aut oviadz@ um s
habr.com.

“TMVCC 9o Pos-8greG@tiisbtt®s@®habr.com/ru/company/postarespro/blog/452762/
(HOISO tBtEONMN jdzdw 23.09.2021) [10]
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1 Odsstetdd € O
I 1sfctejfmj MjEOdsdCO ktOd 0Cyd2 dad®s dfidls
Gsdj tso dHjdsdW S Ol lsteOdt OSyd2 ( XI D) .

l jefmdw ftesSd, k Sckstts?2 XI D HsBOadoh j2
XI'D jSkhj2 bkteOd 0Cydd, sldshdsmy ¢¢ BEZHEMjd
o IsjCkhj2 IsisOdL OSydq

[HdZOCE f(tMitd Sk dHjdksdW d< ok O ddsugjOdizz QX -
cOLBjte (32 BdlLO), ¢ zOMmlsj to, tcOBtslsO8 h d2 HsdzG ¢
stcOdzL ©OC yd?2) Mis ®OYdddgd 'O dzdni &3 dHJ dzZlsdW S Olsstetso
Myy syds XI D HBS2HY IS His BOC Md BOdz dats eotstzjL LdBDfydptsizd W
stcOdzt O ydqdd, C sdedshiter j € G tets iydzts 31z, s ¢ Oyizlsthyw o
sL dzZ0yoj Is, Yylsts dn tejLEzdz sOIsT MisOdzizls dzj @ d H d C
dgLBjjYOl!, dittBratHd®Bs o' ftsddvis! ydMmisSlkz Hdw
HOdzdz" = COC dBddzd dBzdz JHIdzsyHT dzO HO O d3d dzdzd Ot H C

ljtedtsnduj HGtzgs) dedd BudMbsscd tjhojls sk s
fesyj MACQIUM §sdj YO, s LiPshstcisd j Q@R GOL " o Ow, ylst
BT dzd o MlsOo dzj dz LISONCHIEL iPStaysfoj Rdzdzts 2 BOC d BOdz' dats ¢
sO¢ ylsts 1Isd HOdzdzr § M Ibtsy¢d Ltejddw MVCC fts,
sjSkhdr d BEHENR ItcOdzL OCydwn.

[ @9 021Isj Hdv fsddBOddy Moj RBOLdydts tcOMidslk
dmf sdz’ L s9 Odzgr BOISSjdEa] OvddB td)lsOls! d

— OTHOCHTENbHBIA .

3aKoNbLOBaHHaA cxemMa E——

BO3pacT \
‘ HoMeEp ) Yepe3 HekoTopoe Bpemsi Tpansakumm
—__TpaH3aKuum | npuxoauT 2 TpaHaakums - >
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| BCE 2MAppA HOMepOoB BCE 2MNpA, HOMEPOB| \ | A |
‘l 34€ecb B Npowiom 3pech B Gyayuem I‘ l e |
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) : / ; W / /
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RESE, §jtoOW lOdL OCydy ©COL' 00jlMmY o 1§t

2 Freeze https://www.postgresqgl.org/docs/14/routine-vacuuming.htmi#VACUUM-FOR-

WRAPAROUND ( HOIsO BBKGONMN jdadw 13.10.2021) [ 11]

B"MVCC 9o Pos8 greBRURO0O

https://habr.com/ru/company/postgrespro/blog/455590/ ( H OIs @ B O jddw 13.10.2021)
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{ Mdzd bkteOdzL OC ydw o HOdzdzEdBZ Mz yo; COLT™ 9 0O
Qo Otcd2dets L Oo jtehdls tcOBslsk HEs kMistcOdzj dzgdW 1 tetsB &
B rOdedL B3 LOBEESLESYde HY dzy dzdes 3 f stetsey BlsMisOo Oc
kteOdzt OCydd fteshdr j XID k cOffmjiR GOBsEOsgs 0s
B d Isxmin_commited d xmin_aborted.

vsO0Cdd3 tsBtOLtHB §fd yojlsmw, Yylsts 11sO L Of dfm:
odHdes?2 ot efMmjnr Mmded BS OR:

3aKosibLloBaHHas cxema. Mpobnema pelleHa
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vdtfJte! 9 J todzy dzmw ¢ &ZOh dds fOttOd3j stcOdE 9 O
(L dgj ewes lsimpw o CwdzdyjMmMlsej ItcOdzL OCyd?2) :

vacuum_freeze_min_age -sfftcj H j dzv j Is, ZOoMmMEsdzr €8 MIsOr ¢
Xl D, Ylstser MtesCd M ©OSCdd XI D B"dzd L OZstetsy
o jdzdyjddsr SCStdzdyjmlsed® IstcOdzL OC yd?2, Colstster §j 3
fslstcjBlzjIsmMw tsydted HdZOW tsydmilsiCOts IslOdz@ay ydzed v Of tzdgts
dLBj Y Ols dgj dzgzy dets? tcOBtSIsr, jMdzd MtesCd, Clstsk
Bdzdy ©2Mh jj ot oW, BzHEIS dLd3jdzgj dzr Jhy tOL. )
COYHBR ftesj Cisj.

I Br ydzOvw CtsBOdZHO VACUUM dai BEZHJjJI oeMiceHO 1L
istes ¢, " didggw o IsOBAJYyd, bOEC COC fsfkzmMtojls
By telsor n o jtemMd? MbwsS, HOYj] jMmdad o ddn &Bsckls

ljtwedsHduyimMSé&d VACUUM BEHJjBcisOfMJ o diltcits 5 g dsfA e
ftesf M OWw ©sd ¢S5 Isj MisteOded yf , dzyStssdsasited | ) lsltg ts Cf
dzi L Oz tetsy j deder = L dzOyj dzd?2 XI D. steHO VACUUM B
f OO stcO:

vacuum_freeze table_age - ff sdzdetsfyls ' & odHdd J§, dzts  dzj
LOMiBtetsy § dedz” § , MistcOdzd y- BEZHEIs MCOdzdtetso Ols+ fmw
ftesh juhdrn Mt oBiaRE&k] sPEgdfs M Odzdtetso Odzed W, 56 ¢
Yd4 o3 vacuum_freeze table_age d3d dzlz iyacuum_freeze_min_age. ( fndzd
vacuum_freeze table age tc Qo dzts O, VACUUM BEHJjIs ftodd3j dzv
Octcj Mmdoe dzgz¥ MlstcOIsjcecds ftod COYHEBARE MS Odzd tctso Odz]

] OCMd BOdz! dets] otc] IBctsed sl Qpdd YOS HBsy jIs tsBRE
sydfmils¢ d, mMsMisOo dzw j Is Ho O B3d dzdzd OtcH O Is tc O dzL
vacuum_freeze_ min_agefn Bsdj dzs© f sfMmdzj Hdzj 2 Octcj Mid e dats?2

YylssB" cOtcOdzlsdtetso Ols+, ylsts {Iss dzgj ftesdL 52 HY
Bsy jIs fMtsH j toy Ols! X | D dzOfMmylg Czgv j , Yyj &3 oL tcOfls,
Ctsde¥ d ¢ zt6 Oy d s dzedets d3 autthv@dadnzffdsze jmax_age, 9" LT 90OjlIsmw

Oolssydmiss O (6 Istsj findag yAdsk s Y diiPs§ O ©lsC dzs yj dz0) .

4 55lso | Is lsautpwdaiztsm _freeze max_age - Qo lststsydmls ¢ © B IzH

orLreo0ls! mMw Htede dzdL dIs jadtvovaemumy ffeezp umaX &yr dgq gzlz M
vacuum_freeze min_age IstcOdzL ©C yd 2 . t OBtSISO] Is stsdz €t H
sydh ojdr = toj 6 kzdzv todzts.
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[ 02 1Isj &ZO0 ftOClsde) fomMislstedds dzO o tsL tcOMmls
sOB dzd yon= :
SELECT c.oid::regclass as table_name,
greatest(age(c.relfrozenxid),age(t.relfrozenxid)) as age
FROM pg_class ¢
LEFT JOIN pg_class t ON c.reltoastrelid = t.oid
WHERE c.relkind IN ('r', 'm’);

table_name

test
pg_statistic
pPg_type
pg_foreign_table
pg_authid
pg_statistic_ext_data
pg_largeobject
pg_user_mapping
pg_subscription
pg_attribute
P9_proc
pg_class
pg_attrdef
pg_constraint
pg_inherits
pg_index
pg_operator
pg_opfamily
pg_opclass
pPg_am

pPg_amop
pg_amproc

skOMmlsjtc §0SkdujMSd fkMss?2 d oL tOfls MO
B dzsH 52 .
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] 1lt?2 cdkOosj & M 20dkd ©wOMmEskic] dd § s dj
ktcOdzet OCyd2. [ OfMMslstej &zd MVCC, C0OC ikt tj OddL
bHOdvIs! oy telsor j MistesS d.

158 EZd@isdzyOdzd s f OtcOd3j Ister Qolstsoa OCEERO dzOMists
[ 4 dg¥ st dr~ tc] fotd d3jdarddr{vy-dzd B 8 O BB dzj d3, dzdsts Yy st
LOYjd3 or 1L Iss HJjd&OjIsj . JHdzO dL mMod3r » OMY tots
Hiezedn MY J yf@ids(th@dseeOls ' BOS ) d dsodizi jdgtsls Olsstioyy i) o Jo figtk
BN Is! .

vsO0Cdd3 tsBOLtsd3 d3" L OC tsdzyd dzd osddgtded WW oL Gfdzgg ¢ t
dUJT . lJwyjaBHdds ¢ BERZttsodaWds dqLtsdzYydd bteOdest O¢
1 smsetcj MO d odzzlstej dgdzd 53 B m Odzd L BZOB toj OdzdL O
tcj OdzdL Oydd BdzsC dtse ¢ .

I SCtdyj cdkOer, ddsjtjmd 2 ¢j2f: ¢O¢ bk
cOBlss? OkKBOs PSEOC Gd# jvY tjhddd

g mr dz€ O bonus 9 Metslse jlsMilsoze h j d3 W0o2dzj
https://github.com/aeuge/Postgres14book/blob/main/chapters/ CHAPTER04.md

I SCtdiOdzH ", cOmMmdssilstej dzdz" § © 1 Ists?2 @6 dzOQe § , 9 B3ts Yy §
https://github.com/aeuge/Postgres14book/blob/main/scripts/04/mvcc.txt

(SRR dzd dz@ Qo Ists9 O EURMKGtpsy/awAamazan@am/ru/blogs/database/a-case-study-of-tuning-
autovacuum-in-amazon-rds-for-postgresql/ ( H Ols @ tsB O jdzdw 13. 10.2021) [bonus]
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bbotesodzd dLtsdzvw ydd IsteOdzL

]l ced&zOej ftets MVCC & tBMEyHOd, HAEZY yYjet
OS¢ ftsmiss ftod SCtsdliztj disditsds HisMmisizy § .

]l MmMlsOdzH Otelsj SQL j Mmls: Ydbsr oy Prsfdkbtsgl fsd
sftcjHjdVvE sy o Isj i3] OB s B uzis 3O SfdR S =OdzstAe| difls dzts
or ftsdzdgj dzgd d IstcOdzL OCyd2 dzO 1 stsdz kZtetso dzj :

0 ¢ tow L dztsj Dirtyeadpzdlsitc O(dzL O ydw T1 &Bsydls ydls
gL d3j dzy dgdzr j, dets Jhy dzgj LOWdEMmMdetse Odzdz" j, IstcOdal
[Isd3j dzO dL dBj dzj dzd?2 ( ROLLBACK) o THlPpdo HOWAdz § ,
Cslsster n dzd S BEHO dzgj MEh jMise s Odzts

0 1Jtitolststew s h j jNgw-repepsaplezdegad) { ff s fdzj stsg s, ¢
stceOdzL OCydvw Tl Hesydsodzd Mttt iz, stcOdzL ©OC ydw
MtcsCEz d LOWdEMdJesa OdzO dL d&3j dzgj dzgdw ( COMMI T) .
MtssCd bteOdzL OCydw T1 odHdl, ybt MstesC O dL dzgj dzd

0 A Odzlstsdidzts jPhantep dedd) - KtcOdzt OC ydw T1 ftesydlso
Mtes¢ 65 dzj Sclsstesiz EMmdzse ds . 1 Olsj d3 IstcOdzL OC 1
PHtsodzj sotstcwes h dj 1 Issdse Emdzse dv . ( B ifiad ts fits, tc OHAlzO ¢
fsdzzydls Htekzecky or Btstclkz Mttt

0 ¢ desdizOdzdw fj Befididadian@noandly) ¢tcj L Zdz' IsOls Efyf j h d
WdECmMOydd ctwkzftfr IstcOdzt OCyd?2 COLMroa0Ojlsmw dzj Msa
o 0t Odzls Or dMY tsdzdzj dzedwv 1 Isdrm IteOdest OCyd?2 5 sy te

4o BOIHydets dstsy dss  fltdsitH Ms Odff H § sOB dzd yr , G
fjtejudid) d bessdd dLsd"ydqd, O o Mssdsyon
o SL d3ts ) digiso S d3tsy ddtsts M) lPcGe j M)

«TPA3HOEe» HenoBTOPSKo- daHTOMHOE aHoManus
YyTeHve Leecs UteHue yTeHne cepuanmsaumu

Read AonyckaeTcs, Aa Aa Aa
Uncommitted HO He B PG

Read Committed - Aa Aa Ja
Repeatable Read - - JonyckaeTcs, Aa

HO He B PG
Serializable
[ BteOIsdIsj o dzd 3O dzd J , Yylsts kttse j dz gL sdzv ydd

Commi tted, of MilsOo dzvlg szt QLOY k8O H Iz ¥

Butetse dad d L tsdzv yd qRLihitpS:Meaw®.Sostafelql.org/docs/14/transaction-iso.html ( H Ols ©
SBwLON jddW 15.10.2021) [ 1]

BodetsdsOdzdd §tod § tsdzl Iz to j Lozl datps/itisuter@olzst. O 2gdl §0+317884 ( H Ols O
SBLON jddW 15.10.2021) [ 2]
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[ O O21Is] tOLBdKOIs!: COYHTN2 Bktotse jdz@  SHtotsB dzfs

Vietso jdz@2 dLBsdwWydd Read Uncommitted.
l 1 smetej mj dzof HBTEMEOJ IsMmw.

vtese jdz@ dLtsdzvwydd Read Committed.

Vietseo jdz@ dLBdYYydd bteOdet OSyddy sozezftz@QdPdgd 2 o
]l IbtcOdzt 0SS ydd, tOBtlsOUf j2 L @OtcsBSGERZEGT o dHJIs
H Odzdz" § , Colstster j B dzd LOWdS Mdtese Odg H S dz0
f OtcOdzdzj dz! dzr 7 IsteOdzeL OCydwr ot o tej d3ie jariztdas deddjlsdzd W
dL d3j dzgj dzed 2, o dgj My dgdegr = t©Odzj 4 © 182 xj IsttOdzsL OF

[dz2 ded CtsEH®PH ] diga OWdS Mdtotse Odede” = dL d&3j daj dad
ftesyd My or fsdzdzj dedv L OftetsMO § OteOdzdzj dz' dz" dzd Is te

o0 f§tsmdzj Hise Olsj dz/ dg" = s jtcOtstc® SELECT ¢
HOdzdz" | HOXY ] © OB OR BGHAds2-sttcDuzz OF } d t fc O gain @
LOWdSmMdekzs s disdyizdzj dzd@f 2fnC © § jtcosets SELECT,
olststetsG 5.

) shdslsteddd dz0 fOSIdS .

1 sHCdzs ydqddsmw € 11 App:
\c app

HSLHOHdAB IsOBdzdykz test A:
CREATE TABLE testA (i serial, amount int);

I MO ®dzO Yy & ded W
INSERT INTO testA(amount) VALUES (100), (500);

 sislsedd, ylsts §sdzyddash :
SELECT * FROM testA;

app=# \c app

You are now connected to database "app" as user "postgres".
app=# CREATE TABLE testA (i serial, amount int);

CREATE TABLE

app=# INSERT INTO testA(amount) VALUES (1e0), (500);

INSERT @ 2
app=# select * from testA;
i | amount

(2 rows)
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I BtcOIsdd3 o dzd di3Odzd § azO Ists, iyfigdsy dzj de@gjtsdzdodzd )
Qo lssBBOIdyd ME d . C O fladdsdn, 5 hyiss ddgr swerial, o daizd Is d
L Ists MsCteOh v dzdzOW Lidigggri ' NOT H WLL  DEFAULT
nextval (" d&iv _IsOBd&zdy"r _dd&vw _MmMlssdze yod_seq' )

[ O 02 1Is§ fsHiesB s fsMiRslstcddz dzO@ IsOB dzd ykz
fMtsL H Odgdgtidzj H 50 Ols j dz' desls
\d+ testA

\d+ testa_i_seq
app=tt \d+ testA

Table "public.testa"
Column | Type | Collation | Nullable | Default | Storage | Stats target | Description
———————— B S L S

i | integer | | not null | nextval('testa_i_seq'::regclass) | plain | |

amount | integer | | | | plain | |
Access method: heap

app=# \d+ testa_i_seq
Sequence "public.testa_i_seq"
Type | Start | Minimum | Maximum | Increment | Cycles? | Cache
————————— B e T
integer | 1 | 2147u83647 |
Owned by: public.testa.i

[BtcOIsdIsj o dzd d30dzd 4 , Ylsts dzgj Mazslstew dz@ Ists,
sOBdzdyk test A o t©OLdR wiedmistej, (5 kditsdyO da
tcj cdMmistelz.

[y dzs ©OBBISOIs! f GBI jClssdz o cOL dzsd3 toj G

fotse j daf Bjoded ddzd w©wkMMSd2 wiLr ¢ o -dfGade O ds Is O
dj sBRBHdBE L OCds yOls! sOCdj d&OLoOdzd" o §Oor ys

1 {6t e Ssd3] dzH ts9o Odzdz” 2 MYy smtse d d3d dztseo Odzd W

l sislstedd3 dzO@ Isj S Ehd2 fOttOdiRjIste MjmMmmdd AUTC

\echo :AUTOCOMMIT-sdz e s stedls & Isdz, Yt ftsmdzj ¢ O
) psql 2 dzOfm ftesdmMrsHdls OoltsdOIsdyj M s 5B
stcOdzL OCyds, Iss jMls! ftod o¢ dzt yj dBECERT Ok Is 56 ts d3d3d
fts WOCkkk orcdwHjls! IOS:

BEGIN TRANSACTION,;

SELECT ¢

COMMIT;

[sC s ydds OolssSsdBBdls, IO $0OC dzOd dzj 5B R SH

ktcOdet OCydd odezlsted Mjsw ftod dL dsj daj ded d H Odzdz =
\set AUTOCOMMIT OFF
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) sfidstslstedds IsjSCkh g2 ke jdd dLBsdYydd kteOda C
SHOW TRANSACTION ISOLATION LEVEL;

app=# \echo :AUTOCOMMIT

on

app=# \set AUTOCOMMIT OFF

app=# SHOW TRANSACTION ISOLATION LEVEL;

transaction_isolation

read committed
(1 row)

[ Mdzd dalBz z s Odzso dIs! COC tOL Ekttse jdz repeat :
C 5 30 GETTRANSACTION ISOLATION LEVEL REPEATABLE READ;

vO0Cdds sBtcOLBR EMsOdzOs dzd o O O3 ktetse j dz@ L tsdzw
Hdzv COEtsQBdel tej Isdets? IstcOdzt OSydd dzizy j df dS sdd§ te J Is d
jet fosiss EZCOL '™ o9 GBOOUATIONECEVHLA te@d3 jffjdstd tels j IstcOdzL O
1 Of tcd BEG®N TRANSACTION ISOLATION LEVEL SERIALIZABLE;

) sfdzj ke, COC GlCds yddzd OsksCsdkBdls, ¢t

QoalssBzOIsd yj MSd dzOydzy Isfmw s tc Odde tO€ aydp)  dlaOts dizvipsdOdzts
dzOh j2 MmMigdHs(HOddd oamMjecH®P read committed

YIstsB ' Yy ¢t f tsdzed d30Is CSEGHO BdzO0 dzO0yodzOfm!
ff d f) @ BEGIN TRANSACTION: d dzd {§ tBEGM; 1§ &z§TART TRANSACTION;
-0dzOzse d ydz' 4§ $ tsd3OdzH " .

l sidsslsteff OIS j, Yyl ftesdLts2HY IS o IstcOdaL OF
dzj 2 ftesdLs2HY Is tsh dB S O:

app=# begin;

BEGIN

app=*# select * fr testA;

ERROR: syntax error at or near "fr"
LINE 1: select * fr testA;

n

app=!# select * from testA;

ERROR: current transaction is aborted, commands ignored until end of transaction block
app=!# select * from testA;

ERROR: current transaction is aborted, commands ignored until end of transaction block
app=!# rollback;

ROLLBACK

[sBOW CtKBOdHO §wshdj chdssyds?2 o' §tsddzj dzO
Mz yoj ftedHYy kv lsSROLIBACK: stcOdzL O yd ¥
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tSLHOHd®B obtstesy § HCM yj dzf pdef)tsdzPh §f 2 sl £ dzp
Oolss¢ sdi3did Is:
\set AUTOCOMMIT OFF

I fjttos? Stdftsdd &OUyUddkOj & ksweOdw OSyde d fc
ofmMjets Hoej LOfdMd, LOLjd& ots oalktstets? Ctdmtsdd o
HOdzdzr | ©® 12 kOBddyj, COMMEMdEE,] & dL d&j dzj ded v

app=# begin;
BEGIN

app=*# update testA set amount = 555 where i = 1;
UPDATE 1
app=*# commit;

ldidd, ylsts jfdd jhy ©OL o fjwos? Codhsdd o
HOdzgdz j, bt tdd dL&jdvishmw. 1ted {btsd jhy d
UqdlsOjls HOdzdzr j §GBHEGYH, O Ek d&Of, o Mmewid
Hesf dmr 9 0 s W dL dud MS d HO digastsin iz jO j d3d fls 5,5 daj 1

app=*# select * from testA;
i | amount

app=*# select * from testA;
i | amount

sO0Cddzs SBtOL sd3, dgzy des ff sdgd ZOI! , CtSEHO &
Ptesodegj &3 dqLisdzv ydd, otL d@sydz IsOCdj tOL detse dzOfpd
[ O O2Isj twOMMdislstcddy Bsdzj j Mbstesed?2 ke jd@ dL &
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Vieseo Jdz2 dLBdz"ydd Bepeat abl e Rea

]l 1 Issd3 tejyddzy odHdzr Istsdzt €5 Isj] HOdzdz j, CBIs
&ZOyodzO IsteOdzt OSCydd d fteJH HEN ] dL d3j dgj dedw o fr

l 1 tmbetejm 1 Istsls EZteso j dz ykzls: Emddzj dz, dzj
Ybsjddd, LO dMmCdz® yjdzedj i3 OdzsBOdzd 2 MjtedOdzdL Oydd

[ckc fagbo Okd, | ksbkEw@plir ls Relajdds,Coylsms t t
LOftesi o kwOdl OCydd HOdEEct btsod osdHdl fmd
fjcosets §jcOstO o IseOdL OSydd.

vOCdd BBLOL A, §shdjHsse Olsj teH detsfic O5dm d@@dgd'd S
odHWisHdzd d Isd Pp;d  odflzdz d W[\ s3] dzj dzd 2, 9 dzJ MY dzdz
LOW dCMdteso Gdedzcl dgde O dz OC ydewvinkdj  dzOQD dzGs j C k2 h j 2
ktcOdzL OS yq (.

l sidiislsted d3 dz0O ftcOCIsd¢C .

VviMsOdetso dd3 dgzy dzr 2 Etetse jdz2 dLtsdwydd d dzOydey
1§ tcoltsRdzm:ts dzd

SET TRANSACTION ISOLATION LEVEL REPEATABLE READ;

SELECT * FROM testA,;

It obttes? HBBOodd deso ks fMtesSlk d L OS sdddls
SET TRANSACTION ISOLATION LEVEL REPEATABLE READ;

INSERT INTO testA VALUES (777);

COMMIT;

app=# SET TRANSACTION ISOLATION LEVEL REPEATABLE READ;
SET
app=+*# INSERT INTO testA VALUES (777);

INSERT 0 1
app=+# COMMIT,;
COMMIT

app=t# |

l sd@3slstedd, Ut dLdddddsh' o f§jtwes? Mmimmdd

app=# SET TRANSACTION ISOLATION LEVEL REPEATABLE READ;
SET
app=*# BEGIN;
WARNING: there is already a transaction in progress
BEGIN
app=*# SELECT * FROM testA;

i | amount

5565
(2 rows)

app=*# SELECT * FROM testA;
i | amount

(2 rows)
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1HyMPBe@sddz odzd 30dzdj dz2O HO O B3 dzls O:

0 dzf Hftejydej Bz dzgj odHJddB Odets BBOdzddlztsd VOO dzls ts d3
MtesC O dzy ftswWoddzOMm! o - detg oo 5B bs@izC BC
I sMmMsetey My, o tMiOdz dg@f = "wvi O B' {5V
B frlsOddm! dOyoOl! IstcOdzLt OCyde € tsdizO0dz
MOL Odzts, Yl IstcOdzL -@Cdapd WzOzpdidzQig@suils @ o Is ts A3 C

O«

i tsfdzd dzt B €35 d3@d2H." . v sydsd J , DDL or L9
ftoJ Hr HENMN J2 BteOdL OSydd d dz2OyddzOjls dztsot
9 dzd B3O dzd §

Victseo jdz@ dLtsdzvydd. Seri alizabl e

Cltsls ktatBojjfipif'j ydo Oj seigp®Odisfe silpstgtfs IstcOdzL OC yd -
Ftocsodzgj disHj dzdtelkzjsmw §sfdjHsSe Ol dz@ desj o' f ts5dzdh
StcOdzL OC yd 2, Co¢ J mdzd B ' StcOdzL OC ydd 9" ff s¢C
fsmdzj HisSe Ols j dz dgs, O daj 1 OtwOdzdzj dz' dets .

AOCSIdyd MSd 1t Itsls tojydd3s dL tsdzw gppdtable Reads Is O j Is s
bsdzt ¢ Bdz HBYdd]lsjd dts sslksfijdiyxdoOijls Efdsse
f Otc O dzdzj dz' dzts or f sdzdgw j 3" n MjtedOdzdL 2 j & = Is t
Mtse dzOMtso ™ 9Ol Mw ) tejLlzdz SOIstsdy 1 Isdr Y IstcOdaL C

dstsslse jIsMmise j dzdets  dzOf toldlsitisdg | dedevts o dzjts dzy dz’ BM Is
fsolssteWwlis! btolO@ DEEHHJH TitcdOdzdL Oydd.

v O¢ co¢ ZOdz dzzy des Gslsfdzj ¥ do Ols+ o fmj dL &
stceOdzL OC ydw n L Istsls Ztotse j dz fMtsL HOY Is HisB Qo tsyd
BdzsS dqietse C O3 .

ltwed or wo dindedizf ydisj dz! dzf = Emdztse d 20 diddsidg@dirpisite d te L
MitdOdzdL Oydd d ftsdmrtsHdls M2 MittdOdzdL Oy
steOdzL O.C ydd

 sisslsedd o Isjsedd.
#" Bdlsdtelzj @3 fdzj Hiz® M8 dBf)ls Aled * sOB dzd yoO My ¢
L dzOyJd ded W d3q :

class | value
___________ [ .
1| 10
1| 20
2 | 100
2 | 200

TodetsBOdzdd ftod ktetsods dLtdydg. steOdw OSyd?2 Serializabl e
https://www.postgresql.org/docs/14/transaction-iso.htmi#XACT-SERIALIZABLE ( H Ols© Bt Oh j dgd W
24.09.2021) [3]
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1 jtoaOvw MijtdOdzdL 2] i3OVY ItcOdzL OCS ydw A o' ydmadzv
SELECT SUM(value) FROM testS WHERE class =1;

d HsBOoadzv jIs LOfdMm! M MEdkdks?2 d cl ass 2 9o |
class value

20

100
200
230

Il ssteOvY MidOdzdL 2j i3OVY ItcOdzL O ydw B o' ydmazv
SELECT SUM(value) FROM testS WHERE class = 2;

R HBBOadw jIs LOfdm! M Medds2 d cl ass 1 o |
class value

20

100
200
300

I cfeoists fesdLs2HYls fted §frisCj YdSmoydd

[fdd B' GHdRO dL 1lkdr kttOdL OCYyd?2 -8S sdidkd
LdzOyj dedw B dzd BT Htelkzc dSERIADZABIEH 9SdO;Ss Cdz@ r Hstedy alsdi]
o Mstetsd Is ¢ o fMmj stceOdzL OC ydd fsfdzj Hise Ols j dz' dats,
f OtcOdzdzj dz! dzf 7 IbteOdzsL OCyd?2, bk dzOfp deduyjcets dzj ¢ tsd

[ fMdzd §jtco OV or § tsdzerdjlsdffivls stefdz o l§stes?2 BEHEL dg
dZzOsB ts.tc 5 1S

) shsslstedd dz0 §©OCIsdS .
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C Ot

app=#
SET
app=+*# SELECT sum(amount) FROM testS WHERE i = 1;

[ dzv L stsets MBLHOHdAB IsOBdzdyke H&Y Isj Mistse:
CREATE TABLE testS (i int, amount int);

I Ms@odd LOYdMd SOC o fteddjte]:
INSERT INTO TESTS VALUES (1,10), (1,20), (2,100), (2,200);

Il fitets?2 MimMmdd EMlsOdzOes dzdeo O o5 dzky dzr 2 Ektetsa
olststesdz ¢ dzj , d ddidisdtelzj &8 SELECT d | NSEF
Is d dzlz :

I fitets?2 fmjMmmdd:

SET TRANSACTION ISOLATION LEVEL SERIALIZABLE;

(1 row)

app=*# SELECT sum(amount) FROM testS WHERE i = 1;

(1 row)

app=#
SET

It oltstes?2 Mj midd:

SET TRANSACTION ISOLATION LEVEL SERIALIZABLE;

app=*# SELECT sum(amount) FROM testS WHERE i = 2;

(1 row)

app=+# INSERT into testS VALUES (1,200);
INSERT 0 1

© 9

¢ kifite! MOBsi¢ Hdakd s jdidfsBo 2 ftets2 HY s datsted3
s olbtstets? dzOM Y HY s M tcff todL :

app=*# COMMIT,

ERROR:

could not serialize access due to read/write dependencies among transactions

DETAIL: Reason code: Canceled on identification as a pivot, during commit attempt.

HINT:

The transaction might succeed if retried.
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td Stsd3j dzh Oydd fted Y SSEREALMZABRE] Etotso dzv

1 OCdz yollsy o© wHMdzE IsteOdzt ©OCyde dzgj BtSdZ M j €
tsBd M Judddy yjashlsdshlsd

14 tMsOsdvw2lsj MtsjHddj ddY ¢ {§tetsimsd@dbOs "t
dzj SBn SH J BS. [ dzw Qo lssBOISdyj MEses slsC OO
gL di3j dedIs' f Ot Od3j Is tdleCirs tahspctiprc €essiod _timeout
[BIiwWogdw22Isj IkteOdzL OS¢ ydd ¢0O0¢ READ ONLY, jfgdzd
LftOodzw2lsj ydmdztsds O Isd oddg tss Af tiskHh dias g dlzddPin f
fzdz Msj Hddzj dzd 2

1l sfMdzj Hs9 Os j dz! desy MCOdzedteso Odedj oMjceHO o dzj
BzsCdeso Sk (wOmMmdsslstedd3 o G dzOo j§ ftos B dzts!
o J dzd w4 dzd ® Mesjo MjtedOddL Oydd. ) sO¢ dn
M¢ dztsdzj dzd | s lsd i3dif ©Ode!tset®o Oded ® dMmd dzH § C Mtse
random_page costd/ d dzd ke jc@rdtymeo c@3t. | O dzs M sMilsOo
ordetrh s bkdijd hjdzdw ydmdzO slsCOlstse d
ftoesdeter h jd3 Bls oL By detsets d3gj dzgj 4  WWJ Clsdo dzis

(@]

O«

O«

O«

O«

] HOddE?2 ¢d&Os jf, cOBRGEOE S0 s € sd k] dzls dz
COCd) ftod {ktdk Bsckls oL ddtOls! ©OL d&dyd' j Ods
| fdzjHkeh j2 ckOoj BEHjdB ©OMMEOEds Ols!  dsedujy

l COyijmbej BdkEMO §ydlso?Ilsj -fihdRds'dsy j € ts j Is
dgihnfdzj Htse Odedj ktetsoe dzv dL %Y \HQdz! HEjRINAj L} Zf ABj LHEDZtS % j
Edzlz yh J dzd ftoesdLotsHdIlsj dzd detsfyls d d tej M j ded ® ]
j tod Odzd L-Onpdizjr2W OL dzf 2 .C s@Re[Jsc O off jtoY H (daj o
Cdeded), Mmjyofm jMmls! Btsdzj j 1 tetsisa dbdzk Isd3i3d ¢s Otc d O d
LOadMmdl ls tojhOjdkd" » LOHOY d tBdZOMIsd f tod d3j dzj d

I CtdizOdzH ", cOmMmdssilstej dzdz" § © 1 Ists?2 @6 dzOQe § , 9 B3ts Yy §
https://github.com/aeuge/Postgres14book/blob/main/scripts/05/isolation.txt

Byitstedw s M j R Qttzsf/la®@wafo¢pd§/1208.4179.pdf ( H Ols Oh 5 Hztf ®
15.10.2021) [bonus]

ProkaW oL dr 2 UM thipdydels wikipedia.org/wiki/Two-phase _commit_protocol ( H Ols O
sBteOh jdedw 15.10.2021) [bonus]
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6. [SeduimMSd?2 kitsjds

1LOydy &5 M bses, ybkts f(sohdskedd, $0Cdj mnk
WdLdujmMSsd, kOC d &0 dscqujmStsd ketsedy o
(Database) dz0 dscdujMSsd d COOdse dO Welptof)yj MS sd
RO dscdujmStsd kesod d WO2d dO YdLdujms k.

stdzlsj 2 dzj tc o j torn da ¢ s &zdecppisd3 - B @ ls © ts HQIslalyg -
(Database).

15 EdgsdzyOdzde o dzeBtsd3 € dzOfmisjtejy JMis! COC d3d
postgres
templateO
templatel

O¢ O¢ O«

ltedmMielsmisoakzjls dz20 dtsedud MEtsd3 d WdL dyud MEBsd3 k&
9 BHdtsdH { ¢LJjBfdvie), dOotaWefpackyORy B@dglse =% @yzdasdz o
-f &8 k2 di3ts zpgRdigthult +  I$gblespace, 6 Hj] ~tOdzvIsfmw BI jJ ClIsT d
]l sHigtsB dzj J tOMMd&3OIsted o Odzgdj S SO HisEsEBME o ts .

dsddzsls OCdfm CtdBOdH' MsErBdas)dis@udr dasO detztsils :
CREATE DATABASE name
[[ WITH ] [ OWNER [=] user_name ]
[ TEMPLATE [=] template ]
[ ENCODING [=] encoding ]
[ LOCALE [=] locale ]
[ LC_COLLATE [=] Ic_collate ]
[ LC_CTYPE [=] Ic_ctype ]
[ TABLESPACE [=] tablespace_name ]
[ ALLOW_CONNECTIONS [=] allowconn ]
[ CONNECTION LIMIT [=] connlimit ]
[ IS_ TEMPLATE [=] istemplate ] ]

ststslso jIsfise j dadets, dBsy jd3 S OL Ot MmdzjHbkshdj
name-d i3¥ ML HO9 Oj B2 B OL " HOdzdz = .

OWNER - d dz3v tetsdzd , 9 &ZOH j dz' yO dztsots?2 BOLT H O dac
O ZOH j dzt yj &3 MlsOdzjls fsdzt LtsoaOIsjdzr, or fsdzdgv s h 2

TEMPLATE - d d&3w h OB dzts dzO, dL Colststesets BERHJjIs M
HOdzdzr R, [y jds 2SOLOK! ekt -feBdza2meb] Ho ks
-dzj toj SdRE] dzgH 59 Odgdz” 2 M smMtsB d20 ftesHEZSIstsoa 82 11

8 Create database https://www.postgresal.org/docs/14/sgl-createdatabase.html (H Ols ©
tsB tc O j1dz1{042021) [1]
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HsMszf © ¢ MmMEkh jMsokeh j2 11 dodedzi Gisr oty a3tz dzj b &
- templatel.

ENCODING-C sHJtetsoa C O MmMddBotsdzse o desoats?2 BOLJ HOC

1l 1 tiSd3j dzHlzs MY sdz' L =80 Kl H didsiadCuzizlz 8!

vsO0Cddz tsBtLOL t503, jMmdzd et ofjr o0OhMdrn (s
sBiMfjudeoOjsmy tbMkzsMEOdFis§ st ez@ ko 1 fted J
Bd telz .

LOCALE® -C g O C OW L Of df! HdzW tsH das® @QLUATEzdzts 2 L f
JLC_ CTYPE. { jCtdj dHOydY tMsOodl: ft bk&sdyOdd:s .

TABLESPACE - d 3w IsOB dzd ydzsets f tesmistcOdzmis e O, fno w
BOLE2 HOdd ~. (It Is@esdkzgwdyjs ffiby fislsits Qdeigl©Is: mw
HdzW B jCIktse, MmMtsLHO8 Oj d3'pg dedault. Ists?2 B OL J . Def au

ALLOW_CONNECTIONS -6 OL tej " dls' dzd § tsHC dzt yjdsdw & 4
true -f 5H C dzs yj ded ™ o tod dzthldgO-sisff§vis.ts [ddg ey Bis> j Is f SH S dzt
LIsts? BOLF. HOtedzditsy dzs SetOddydls: Hiekzeddd d3j A
GRANT/REVOKE CONNECTH dz% CtdCtejlsdy 7 ftsdz L 5o Olsj dzj 2/ te

CONNECTION LIMIT - B80S fud B3O dz! dzts j Ctsdzd uj Mlsots  tsH
fsHCdzs yjdzgd?2 € 1 Ists?2 B ®104B jHLO dide' t6:Q dzdDwejf dadu?l . t

IS TEMPLATE - j mMdzd true, BOLE HOdzdz n Mty 4 Is
fsdz L 59 Olsj dz h ftcOaOBdq CREATEDB; 9 ftslsd o dz
Cztsdzd tetso Ols+ 1 Isk BOLE Mdssekzls Istsdz S5 Mk j toff 5dz
false.

) shslsteddd dz0 fOSIdS .

81 |c_locale & Lc_ctype https://www.postgresgl.org/docs/14/locale.html (H Olas@®@ tc O j dzd W
17.10.2021) [2]
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HBSLHOHdAd BOLEZ HOdzdzr = | ogi cal
CREATE DATABASE logical;

postgres=# CREATE DATABASE logical;
REATE DATABASE
postgres=#

postgres=# \c logical
You are now connected to database "logical" as user "postgres".

I sffdidtslsteddz Mikh jMiseks h dj BOLT HOddz = O f t6C
SELECT oid, datname, datistemplate, datallowconn FROM pg_database;
SELECT pg_size_pretty(pg_database_size('logical’));

logical=# SELECT oid, datname, datistemplate, datallowconn FROM pg_database;
datistemplate | datallowconn

postgres
logical
templatel
template®
16389 | book
16391 | app
(6 rows)

logical=# SELECT pg_size_pretty(pg_database_size('logical'));
pg_size_pretty

7925 kB

JdHd i, fopdssf f 2mMlsOW BOLO HOdzdzr = L Odegd B3O Is 8
sBl jJCIstse .

stdzls j 2 dzj 6 o Is stetHG g dfctsata)dzw
]l BHdts?2 BOLJ] HOdMd 7 d&@tsyjls Brls! didtsy j Mlse s
® Httkzednrs BOLOR HOdMzz ~ .publicc j B3O 5 kdi3sdzyOdzd s

CREATE SCHEMA®Z fqfsL HOY Is dzso z¥ Maj Bz o IsjSkh j2
M B HBd des slsdzd yOls! Mw sIs ddgy &z Hickeednma MEh j
H Odzdz" - .

dnj B3O HtojHMlsOodzw jIs MmisB ts2 naffidsmipk te sdddPls o 5 0
MeHjteydls dd3j deso Odzdz" §j tsBI j CIsT (sOB daffdf da® d dzH j
CohslsE zls Mtsoff Of®JsdzO BB OOzt qydzr » B J s,
Htezedr Mrj B3OR 1 Ists?2 BOL'™ HOdzdz = .

82 Create schema https://www.postgresql.org/docs/14/sqgl-createschema.html (H Ols ©
tsB tc O j1dz1{042021) [3]

91


https://www.postgresql.org/docs/14/sql-createschema.html

[ &zv tBteOh jddw € Bl jCIk dizydts ddet ¢HBY &
o odH] fwiWdsmo, dzd B 5 [ isa@bzpathd s otfilds yOY sd B
stcj B Iz j iz f A3z . s EREATEH TABLE/VIEW, 9 C(tbtets?2 EZCOLT
dzj | sdzdesj] da3w ©BI jCIsO, MSLHOYI B jS¢Is 8 IsjCEh
o fjtoj digj dedets? fkIsd fsdmMEO. v BHRWsearch Yathf)isL o tsdzv j

YIstsB ' MtsL HOIs! me d sz, f sdz' LidsDoCds | &R E AiTsEzy g ¢
sj SEhj2 BOL H Odzdz" ~ . t OL 2d3j J Isfmw, zO0 Mmizf j teff
tcOMf esMistcOdzy §j Isyw .

t OMmdisslsted d3 Mddzls ©OE Mdfm SCtdBOdZH MtsL HOddW Mma j d
CREATE SCHEMA schema_name [ AUTHORIZATION role_specification ] [
schema_element|[...]]

CREATE SCHEMA AUTHORIZATION role_specification [ schema_element [
1]

CREATE SCHEMA IF NOT EXISTS schema _name [ AUTHORIZATION
role_specification ]

[ OMmdsslsted d3 shdgsletez ;j § OO

schema name - 3" MSLH O O @32 Mma Jj o3’ . [ Mdzd tsdzts
A j &3 muben pdme.  Clstsdzf dslstsy j Is dzOyd dzOsl ¢ MOP gl OC
gqisd 2O L OjL jteodtetseo Oder HdzY MdMmisy ddde" = M~ § 3.

user name-d v ftsdz' LsoOljdzv (tesdzd), dzOL dzZOYy0Oj a3

Mo digr . 16 EdRtsdzyOdeds o dzOH jdz' yjd3 BEHjl ftsdz' L 59
YyIstsB ' dzOL dzOyd Is O ZOH jdzt yjd&3 MBLHO Oj @32 M~ j d
B' Is! ftew 3" o3 d dzd 2 dzOMmdzj Hiso Odzdz" i3 Y ozj dzts d3

Mg jtof sdz’ L s Olsj dzj 3.
IF NOT EXISTS - j dzd Mmr j &3O M dis &Ndidz idzdsjjdpils o z j Is, Ist
shdeSd orHOI! HtojHkftcejyH]Jdd ] .

) shsslstedd dz0 §©OCIsdS .
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sfdmMse Mojd o Stdltejlbds?2 11 d IjSkhow Mo
\dn
SELECT current_schema();

logical=# \dn
List of schemas
| Owner
———————— +——————————
public | postgres
(1 row)

logical=# SELECT current_schema();
current_schema

public
(1 row)

JBteOIsdlsy odzeddzOdzedj, yYlss oadHddB BSHA&E M-J Bk,
mMdmisd dgdz" »n, ®ted cdByRdEMsdzze Is 5 EZdsdzyGemglh d o f
path®3),

SELECT * FROM pg_namespace;

logical=# SELECT * FROM pg_namespace;
nspname | nspowner

99 | pg_toast

11 | pg_catalog {postgres=UC/postgres,=U/postgres}

2200 | public {postgres=UC/postgres,=UC/postgres}

13161 | information_schema {postgres=UC/postgres,=U/postgres}
(4 rows)

ylsts ¥ MEs@EE0 §sdmCO s e ®yg s msazdh Yzk 3 dz0?

ljLHy gdmoOls! ftsdzde j dd3j dzO EZlstsdzdlsj dz' dets, d
ftcdowL " 9 0Qls! ftoddzsy jdzgdv € CtsdzCtejIsdats?2 MmnJ dsd .
sBtcOh O8 Isfdgy f f dzdzts 3z , J dgpsdgds sV h j sz f tetsmiss dL d 3
sdMmlsj BO BftejHjdzVjl, COCOV dhifdi@is’' OB dz i@ ts ezlz
fkls! (rsdifsGee’ 2 fjHMsOodvjlks fess?2 Mfdhnsc
) jtto OW fBHOBHWH OW OB d&dyO, dO2Hj 0w o MAj
( Mdzd fSHAtSHWHOW ISOBd&ZdJqUYO dzf dzO2HJ d2ZO, oL dzd ¢ Oy
sOCdd d di3j dzjtaliz gjcfifls 'fprej dBOGR B OL " HOdzdz n, dzj o€ dz¥

83 Search path https://www.postgresql.org/docs/14/ddl-schemas.html#DDL-SCHEMAS-PATH
(HOISO tBEOMN jdzdw 17.10.2021) [ 4]
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1 Jtce OW MmMnd BO 9 fkzlsd fsdmMCO d&OL'"™ 9 Oj IsMmw I
dMmMftsdz' L tso Ols! Mw dzj Istsdzr s Htod f sdM€de® sdidsH jois
9Cdzt yOIls! IsOBdzdy' , ML HOdE j ¢ ks MiGREATE

I shdiislstedd3 dz0 Mstestkz fsdms O:
SHOW search_path;

postgres=# SHOW search_path;
search_path

"$user", public
(1 row)

RLABJ] dzdls: 1 Istsls f OO st sy j &3 COC o tcOdBRE On
SET search_path TO [ d ML j] d3

vsO0¢ d dO0 ktosodzj tSlsHjdz' des?2 BOL' HOdzdz =
ALTER DATABASE app SET search_path = public, another_schema,;

0 SOCY] o ©OKRSOL € w@héd @otgrdstlOcntz]
[BOdls] oddkOdedj, ubst §td offdeips j,soHots e
moj &, kG OL Galgdzh path, 8 BEHEZIS ©BLOBSIOd  jhV

PG _CATALOG,PG TOAST, n$usero

{ sy jhy fYMmMjouHtMmaj 30 H PG_TEMP)-djsdede’ Rz ¥ 6 mlaizd
Eyomlselzjls o fdmsj.

lted MLHOdd tlsdetsh jdzgd?2 [sOC Y Bzunjls f tcdf
dqdzj dgj &3 Isj S kh jesiipedzer 8o Ols j dzv

[ O 02l 1kt ko jtedds.

dtS5LHOHJA dztsoe kestl:ls OB dzd ykz
CREATE TABLE testL(i int);

l sffdstslstceddz oM IsOBdzdyr o dOh j2 17 :
\dt
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Il " Bjtjd3 HOdzdz § pofdatalisa€es dzd y'
\d pg_database

postgres=# \c logical
You are now connected to database "logical" as user "postgres".
logical=# \dt
List of relations

Schema | Name | Type | Owner
———————— B e T

public | testl | table | postgres

(1 row)

logical=# \d pg_database
Table "pg_catalog.pg_database"
| Collation | Nullable

datname
datdba
encoding
datcollate
datctype
datistemplate
datallowconn
datconnlimit
datlastsysoid
datfrozenxid
datminmxid
dattablespace
datacl
Indexes:
"pg_database_datname_index" UNIQUE, btree (datname), tablespace "pg_global"
"pg_database_oid_index" UNIQUE, btree (oid), tablespace "pg_global"
Tables "pg_global"

oid
integer
name
name
boolean
boolean
integer
oid

xid

xid

oid
aclitem[]

I
+
|
|
|
|
I
|
|
|
|
I
|
|
|
I

R odH(dds, Yylsts f tsHMIlsOse d dzd fg_catdys dzd we'd d Us ts figr
odHdd, vyYlsts dmf sdz' pgzgldbdpw t abl espace

vsjffjte! MBLHOHdAEB ftesMmists OdzOdztse d ydzzs s OB dzd y
CREATE TABLE pg_database (i int);

l s Bte sy  HOdzd J :
\d pg_database

R kodHdEs v lsyls sB ZH j Isd UsgQaddqy ©
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yistsBr 9" 9 jMmisd HOdzdz" §| dzOh j2? desots?2 IsOB dzd y”
Mrd Biz:
\d public.pg_database

logical=# CREATE TABLE pg_database (i int);
CREATE TABLE
logical=# \d pg_database

Table "pg_catalog.pg_database”

Column | Collation | Nullable

datname
datdba
encoding
datcollate
datctype
datistemplate
datallowconn
datconnlimit
datlastsysoid
datfrozenxid
datminmxid
dattablespace
datacl
Indexes:

"pg_database_datname_index" UNIQUE, btree (datname), tablespace "pg_global"

"pg_database_oid_index" UNIQUE, btree (oid), tablespace "pg_global"
Tablespace: "pg_global”

oid
integer
name
name
boolean
boolean
integer
oid

xid

xid

oid
aclitem[]

I
+
I
I
I
I
I
I
I
I
I
I
I
I
I
I

logical=# \d public.pg_database

Table "public.pg_database"
Column | Type | Collation | Nullable | Default
———————— —————————

i | integer | I I

JyitejHdets?2 Mz yo0?2. utSLHOHJE HBY d2s® B fozef o34 o
MBLHOHEIMWY ddzd tOL dz" - ?

CREATE TABLE t1(j int);

CREATE SCHEMA postgres;

CREATE TABLE t2(j int);

sOC HEBROjIsy ?
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ltcQo ddz! dets, © t©OL dg" ~:
\dt

ogical=# \dt
List of relations

Schema | Name Owner
————————— B T S

postgres | t2 | table | postgres
public | t1 | table | postgres
public | testl | table | postgres
(3 rows)

vOBd&ZdYO t2 COLDa@és BO0WHgIBs ftodmbizlsmise b
O%useserfplstetsC j ftsdms O.

R jfjt’ sy jeh Ol @Oas dfyk t 1, des Isj i jts!

Mrnj d&3j postgres:
CREATE TABLE t1(i int);
\dt

logical=# CREATE TABLE t1(i int);
CREATE TABLE
logical=# \dt
List of relations
Schema Owner
pm—————— e
postgres | table | postgres
postgres | t2 | table | postgres
public | testl | table | postgres
(3 rows)

Rdzls jtoj Mdz" 2 f tsB tsagde’ 2 i ifSj & Isd fip ypubliz®l. s P s dzd y O
wdLrdud ms&d tsdo jfmis!

YyissB" dO dzjy ohiislstejls!, dBsyjd ¢ 0OL Ols+ ¢
MfdmMCO IsOB dzd y:
\dt public.*

logical=# \dt public.*
List of relations
Schema | Name

public | pg_database | table | postgres
public | t1 | table | postgres
public | testl | table | postgres
(3 rows)

1 OsHdzts ZodHjdzd ML HOdzdzlz pg_cip@gse. O dzj j s OB dzd
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vyissB' dLBjYO! kO§JwONjcdsedidy o Mj ¢HO § &dzc
ECOLT 90!, Maj d

vOCyJ dBsyjda 2COLT 90Is! dzgjwedeg §J Mrjd3" o Ctsd

1 Of ted:Bj to
SET search_path TO public, "$user", pg_temp;

vOCy ] ditBrBHd®BE lsL o0l bk ftdz L tso Olsj dzj 2
Isd fp@blic. 1 tsdzjJ tBHEsBME {tos-d tcdz®o Jf SUz' L 59 Ols j dzv

O ©O21Isj w{f BeRjctzpath dzOpublic, "$user"; d L Odeso s MH j d&zO
LOf s, COCd)j JMmls: IOBAZJY" o 171 :
SET search_path TO public, "$user";

logical=# SET search_path TO public, "$user";
SET
logical=# \dt
List of relations
Schema | Owner

e e e
postgres | table | postgres
public | table | postgres
public | testl | table | postgres

(3 rows)

Idqudds, ulsts Isjfjt! GlssBEOy0Ojlshmw IsOBddYyO t 1

dJ mdigh | zBBE
SET search_path TO public, "$user", pg_catalog;
\dt

logical=# SET search_path TO public, "$user", pg_catalog;
SET
logical=# \dt
List of relations
Schema

postgres | table postgres
public pg_database | table postgres

public tl | table postgres
public testl | table postgres
(4 rows)

ks %o ddOm! d pggzdtabasds OB dzd y O
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¢ Isjfjte!-M®ePWw Ztsy J &3 MtsL HOI! IsOBdZdykz t 1:
create temp table t1(i int);
\dt

logical=# create temp table t1(i
CREATE TABLE
logical=# \dt

List of relations

pg_temp_4 postgres
postgres postgres
public pg_database postgres
public postgres
(4 rows)

lduddzs, ybs Lkjfjt! IsOBdzdyO t 1 { g temdpsdzyOdzd ®
sO0Cdd3 tBtOLBAR L dEtlkzd "dzj dzdzd € Bsckzls f sH A3 dgv
ZzOMmistswh dj .

1 Of ted &34 to, i tod dzj OC C EZtcOls dzts zOMmis tcts | dzdzts d3
o toJ d3j dazdzlz © sOBdZdylz users d LOfdMOIs! szHO Mo
i sdzdz" 2 HsMiskz ¢ 1T H dzw o0Oh jets ftoddzsy j ded v .
search_ pathfiMtsL HOMIs KOS EE dZOL j2CE Hdv L daskzd hdzj dzdzo

RMEOe dd3 MdlskzOyd® :
SET search_path TO public, "$user”, pg_catalog, pg_temp;

logical=# SET search_path TO public, "$user", pg_catalog, pg_temp;
SET
logical=# \dt

List of relations

postgres postgres
public pg_database table postgres
public tl table postgres
public testl table postgres
(4 rows)

) solsBews to] S cdyigfOde2l] f(odd j CoOdkd¥d
dsj 2O ) ESCOLOddjd Mojd' . Rdid OSSkOldy j dzOMls
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stejIsd?2 Ektotkoyjjdz dzj f stcj HMise j dagadiionds Is dztf "H jdztsdP W
Mmad d3d By il ftod dzOH dzj ) Ols sls 0 d BBdzjJ Blsdztsh
Slsdetsh jdzed i fteddzOH Az Y dls Matsj?2 Madddd d Moatsj?2 BC

0002 §shmdslkiecdd, ¢ O¢ekind) o dH rdzOt)s dptplsj dzd 2 (

0 r=ordinarytable-tsB " ydzOwv IsOB dzd yo

0 i=index-ddzH § € f

0 S=sequence-f sfdzj His9 Olsj dz! dzsfls!

0 v=view-f tej HIsOo dzj dzd j

0 m =materialized view - B3OIs j e Odzd L s Odzdets ] f tcj HMIsOo d
0 c=compositetype-¢ s d3tf tsL dslsfelgr 2

0 t=TOASTtable-H dzW R~ tcOdzj dzgdWw Mmdzdh Cts5cd3 BsSdz! M
0 f=foreigntable-9o dzj " defdjs dz& y

1 2Cosaff, EZCOLOdzdz 2 o fipd foless,d3dastQ O dgnOsjd2d yajfd Is
sBl jJCIstso:
SELECT * FROM pg_class \gx

-[ RECORD 1 ]--—————-
oid

relname
relnamespace
reltype
reloftype
relowner

relam
relfilenode
reltablespace
relpages
reltuples
relallvisible
reltoastrelid
relhasindex
relisshared
relpersistence
relkind
relnatts
relchecks
relhasrules
relhastriggers
relhassubclass
relrowsecurity
relforcerowsecurity
relispopulated
relreplident
relispartition
relrewrite
relfrozenxid
relminmxid

8 s st tsL d Is dzZR12 httiss/fww.postgresal.org/docs/14/rowtypes.html ( H Ols © tsBWe O j dzd
17.10.2021) [5]

8] dzj h dzd j s O datfpsfwww.postgresql.org/docs/14/sql-createforeigntable.html ( H Ols O
sBteOh jddw 17.10.2021) [ 6]
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Il dHdd3:
1 relname-dd3w BI j SISO
1 relkind-j e ts -ls@tos dzff yO
T OID( Object ident i f-idedr])dzlstsfl¥ dftshOjsdsds® fts Ct
By j &3 dzO2Isd jets o dOh j2 WO2dsets?2 Mmdmlsy
T OI D fmr J d3r (name@pg@dzteg d ydzts H dzw Is OB
ftesmistcOdzls 9 O

I Mf sz dzO0j &5, ylsts £ tdsflinu 1Bdz@QfGdgds OB dzd y ©
SELECT 'testL'"::regclass::oid;

logical=# CREATE TABLE testL(i int);
CREATE TABLE
logical=# SELECT 'testL'::regclass::oid;

oid

] f sMmdzj H dzd 2 MstetsC | ftc] cBlc@Or RGP@ztf B IdgeM Is s B
regclassd HBMISsOdkzd tlkiskze®d Isdf HOdzdz -

) sfisslstedds dz0 W dL duj MSsds loid 5689k &O dzOh 5B

L L dzO0idds OLH O dzdz’ R
SELECT oid, dathame FROM pg_database WHERE datname='logical’;

logical=# SELECT oid, datname FROM pg_database WHERE datname='logical';
oid | datname

_______ E b e
16393 | logical
(1 row)

ljtejrsHdd 9 COlOdizse fy BOL 52 HOdzdz = :
cd /var/lib/postgresql/14/main/base/16393

g d@3slstedds dzO W O2 dz:
Is -1 | grep 16394

:~$ sudo su postgres
postgres@postgresly:/home/acugene$ cd /var/lib/postgresql/14/main/base/16393

postgres@postgreslt:~/1U4/main/base/16393% 1s -1 | grep 16394
FHm—————e 1 postgres postgres ® Oct 11 14:36 16394

ldqudds dzOh W 0O2d lsOBddyr M ©OL &) esd O.
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[sBOodd daj MC sz §$5 MistesS d fosmAslstedd L Odaso
INSERT INTO testL VALUES (1),(3),(5):

postgres@postgresld:~/14/main/base/16393% 1s -1 | grep 16394

N e 1 postgres postgres 8192 Oct 11 14:43 16394
Idudd, ybt ©OL®Bjtt WO d&O ko jddyddn® HE ©OL

sBBLHOH deezy € M
CREATE index indexL on testL (i);

L L dzOy algsd:
SELECT 'indexL"::regclass::oid;

logical=# CREATE index indexL on testL(i);

CREATE INDEX

logical=# SELECT 'indexL'::regclass::oid;
oid

(1 row)

R fsmisslstedd dz0 WdLdud MSsd3 ketse dzj :
Is -1 | grep 16397

1\ d MdsisteY  dz@iz@d9g,? UOs dod yd oz ¢ GOOJ Gdzv
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[T twOfmMmdiislstcj dzd Istced EZtetso dgv dsedud MEts2 BBHJ
ZsedyjmMed?2 d WdLrduijmMS&d?2 Lktosodsd By des dL sBcOL

ye N e N
/ Logical layer \‘. / Physical layer
r_/" - \_\ f/"' "'\__II - /’ T,
Database Database Tablespace Tablespace
_— _—
Schema \ Schema N Database Database
- -
— —
Schema \ Schema A Database Database
Relation Relation Files
/Jl /Jl
‘\ "'\_,_ A S S / \ ¥ iy
/ .

~

ldHdd lse jls z0 f jter 2 o-BY @&ds i ) s4OIS g 21s Mdsde@
WdLduyuddhmSdeRBe d yd M d2 Ektotse dzd:
0 database <-> database

™

0 relation <-> files.

VU O jMis! oL By dshls: §jt] dshffed s©OBdJIY
Bjdzw jlsqw Istsdzr €ts LOYdMm! o pg_class, WdLdyd m<d
ALTER TABLE t2 SET SCHEMA public;
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I 1?2 tO@Basslstej &zd dscdui Mt kfkts2mset I
HOdzdz' 7, MAajd&' d Gldsh jddw. vedHjdkd, CO¢ OB
kS dj &BiMsO ftod jet dOMistets2Cj. | fdjHks
fcOo Okd fsd L 5o Olsj dzv .

I covyifmbkej BGdEMO §cHdsdyyddyzo®0Cd,] &0 0
fesdMisHwls LOftesh odklted oMmisttj dadz & ¢ tsdBO dzH

\set ECHO_HIDDEN on

\

\set ECHO_HIDDEN off

logical=# \set ECHO_HIDDEN on

logical=# \1

*kkkkkkkk QUERY *kdkkdkkhknk

SELECT d.datname as "Name",
pg_catalog.pg_get_userbyid(d.datdba) as "Owner",
pg_catalog.pg_encoding_to_char(d.encoeding) as "Encoding",
d.datcollate as "Collate",
d.datctype as "Ctype",
pg_catalog.array_to_string(d.datacl, E'\n') AS "Access privileges"

FROM pg_catalog.pg_database d

ORDER BY 1;

khkkkkArkAkhkhkhkkhkhkrkhkkhkhkhkhkrhkik

List of databases
Encoding | Access privileges

postgres
postgres UTF8
logical postgres UTF8
postgres postgres UTF8
template® postgres UTF8 - - =c/postgres
postgres=CTc/postgres
templatel postgres UTF8 . - =c/postgres +
postgres=CTc/postgres
(6 rows)

logical=# \set ECHO_HIDDEN off

Il My SCdBOdzH T | OMmMmBssistej dzdz" | 9 182 6 &Oo g, or B J
https://github.com/aeuge/Postgres14book/blob/main/scripts/06/logical.txt

104


https://github.com/aeuge/Postgres14book/blob/main/scripts/06/logical.txt

7. 10BtkO ) 0o O®Rd f d

{ 5d® - fMkh dshls!, C(sktteOY &syjls od&OHjls! ¢
stftcj Hj dzv dzdzr § ftcOa O o BOL j 2O HsfMiskzyf ¢ H to L
fejHmsOodvls! citsd Lso0Ojd e, ccetzffkze ddd d
9 0tcdOdlsO dhmi.cd L so Oded W

i sdd/ {sd L 59 Ols j dg BOL ' & H OsZszzdgy O ¢ fisthdrdzts fits

fsd LsoOlsjdzj?2 GfjttOydedds? fdhnlsjd . 10 §&Osls
BiHEZ dddBid By jls Brils! EZHsBdz o3, dets dzgj wWodzw jlIsHr
t sdzd BOLT HOdzdzr = Wodzwe Isfpw G dztsB Odz! dz" d&3d H

CdzOMIsjtc® BOL'" HOdzdzr ', O dzj deelgtlzB . tsIsH j dz' dets?2 B OL

[ d&zv ML HOdzdW ttsdzd (Mt s @REAEE RO nafies dg@dzH © S Q
CREATE USER name; s tsd3OdzH ' dHj dzlsd ydzr , LO dMm¢ dzt yj da
f sz Hdzgj i3 Mz yOJ] L OHABDRGIKNY yiky HOwPKB] Btedzj §j
tcOmMmdiislstcdd3 1 Istsls f OO Iste) .

[ 2% EHOMd] ddY sdkzd nNMDRG@PL ROPEHWY d Bt O dzH O
[ &z diBsHJW-JAALOEJRd ROLE d d3w

[ dz0yOdz dzs? zOfist®Om2 € i OUa® Bls jigdnls ] BO s
ddzd ydOdzdL Oydd tsBr ydzets Mmmostgresyd ls! is® dzie s de'ts dzv o dzW |
Mg jeftsd L tsp @k gt OdzdY HizedR tsdj 2 o dzOyOdzy
fl {2 td & .

SOYHB] HBHSCEZsE yjddj ¢ MmMjtce jtelz BOLT H Odzdz’ ~
CagC toj Isdets? tetsdzd, d 1150 tetsdzr BftjHjd&zvjls dzOyOd
o' fsdzde" j di3" = © L lstsd3 MsjHJdz dabqlHdzt O EQRPEd ™ 615
dmfsdz Lizjls Otclzd3j dals-US Sd30dzH dets?2 MistetsC d

L iSBoBHddBE bk§ &Y dplblic, | f Sedsjsemsdas o C dzf yOj Is
ey MEmMsOd d | totsdd.

[ dzj2 fteddjt ykls' foLyj dO fwOSIdC.

81 ts dzJRL https://www.postgresgl.org/docs/14/user-manag.html ( H Ols©® B KON jdzdw 19. 10. 2
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{ OfMmdsts iyt qaEOC B & &zH -
CREATE ROLE name [ [ WITH ] parameter [ ... ] ]

1HiM! Bsydes L OHOI! s dgzdzv  BtSdzjJ f§ OtcOd3J
SUPERUSER | NOSUPERUSER
| CREATEDB | NOCREATEDB
| CREATEROLE | NOCREATEROLE
| INHERIT | NOINHERIT
| LOGIN | NOLOGIN
| REPLICATION | NOREPLICATION
| BYPASSRLS | NOBYPASSRLS
| CONNECTION LIMIT connlimit
| [ENCRYPTED ] PASSWORD ‘password’ | PASSWORD NULL
| VALID UNTIL 'timestamp'’
| IN ROLE role_name [, ...]
| IN GROUP role_name [, ...]
| ROLE role_name [, ...]
| ADMIN role_name [, ...]
| USER role_name [, ...]
| SYSID uid

1 sdzy § f s tssAzdpt toldatz@y j ded § 5 ZdssdzyOdad s )
name-d &3 ML HO O 32 tosdzd .

SUPERUSER / NOSUPERUSER - BlzH j Is dzd 1 Is0O ot
chf jcfsd L 5o0jdj e, HE" C(chttses djl SdEOd
Bjetsd "dd dMSds yjddjdk fed o f sdzdzj ded d W & dz€ v
MsLHOa M jcEts (o tcOBE OR Llsts? Cdzd ¢ dzj te (
Mzf jefsd Lo Olj dv dizj d® Usdz@\ GOy dzsjindsts fdzj Hizj s st
dzj sBRtsHJ BBsMmisd . gL HOIs! dzts o 5@ 5 Mzt jtof sdz' L
M jcfsd L 5o Ol j d .

CREATEDB / NOCREATEDB - 35y j Is dzd ttsdzr ML HO9 Ols! B
VLECOLOddy CREATEDB HOYIs dtsots? twsdzd s fOots
tcsdiffisL HO9 Olsy BOL'" HOdzdz = .

CREATEROLE / NOCREATEROLE -85y j s dzd tetsdz ML HOo Ols?
sk f fteOotsds CREATEROLE d\syjl sOCYyj L dgj dgv ks

87 Create role https://www.postgresqgl.org/docs/14/sqgl-createrole.html ( H Ols © Bt Oh j ded W
19.10.2021) [2]
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INHERIT/NOINHERIT-B zH j s dzd tetsdzr ¢ dzOfjdzj Hise Ols! & 1 ts
Cslstste’r & tsdzO® Wodzw jlsfyw.

LOGIN/NOLOGIN -6 OL t6j h Oj Isfyw dzd dzgso 52 tetsdzd o R SH
By jls & {0 wsd MisOlk! &OYOd d &3 Qo lsstedL So C
Cdzd j dzs®. 1eddvlss Mmydkols!, vyt tsd f Ot
fsd L so Olsj dz . {sdzd/ sz L tso Olsj dzd My s O Isfijws s ¢
ClokffOBd/ ek isd. ) ted o- Lo N GREBODE SHIER & I ot

REPLICATION / NOREPLICATION - tetsdz! / { sdz! L 59 Olsj d2' Hdzw L
©jfdzdSOydi?2.

BYPASSRLS / NOBYPASSRLS -8B H s dzd Hdzv tetsdzd d¢ detsted
fsdzdlsdSd LONdls"r &0 krcesw ddjedslctsSe d RLIStY) . 4t
OltdBblstsds BYPASSRLS ©OLtjh jdts std St Mkfjtft

1l iGBoBHd&E § sdugddsmp ( kidsdszdls® Hdzv  BL S Of O,
cOMMBslste] 20 ® tjkOptgo dfstly Ssfdeso Odzdj) 65 ke

row_security ( 2flsOdzOe dzd 9 O 4 Is L dzOyJ dzd J OFF) , Ylstser
or gtelzy J dzts o my MtsH J toy d di3ts sOB d&zd yr . ( f)dzd i t
pg_dump, dzd BzHjls dd3j s dzj sBntSHJ ' A ftcOo, ts

Mef j ooy 2 d o dOHjd yjo kwjelkjd & 11/ kOB dd1

CONNECTION LIMIT - Efls Odz@o dzd 0o Oj &5 §tej Hj dz § 5H S dzs yj
COLEBjhYdz ontsH, (sl §OOBjlste SftejHjdvjls, Mt
By jls kMsOdase dIs1, stO€dy'j. MRa]ftEOus Bidzd 15 §s dzd | .

[ENCRYPTED] PASSWORD ‘password' / PASSWORDNULL -L OH OY Is § Ot ts dz!
sk fi Otdellssd LOGIN. [dv ctobff/ tesdj?2 § Ot

o jteidd 6 deushoEs

VALID UNTIL ‘timestamp' - s OdzOo d&zd 9o OjIs HOIskz d oty d&3v,
i Ote ts dz tesdzd fjtojMisOYIs HJj2Mlsetse Ols . [ Mdzd 1 Ists
Hj2Mlseadw §Ottsdzw BEHJjIs dzj sScteOdzd yd dzdz” 3.

IN ROLE role_name - j toj ydmdzw ¢ simw ©SHdO ddzd dzj m¢ sdz!
tetsdzy 2, o Ctslstster §j BEZHJjIS dgj B3 Hdzj dzdets o € dz¥ yj dzO
detslor totsdzr M Qo OB OHBJddMIstcOIsstcO® ISOCJd3 tsBt
slsH j dz' dzts o' f sdzded Is ! Csd@3OdzH Iz 9" HOYd ftodo ddzj
cOMmdiiclstcdds © L Ists?2 6 d&zOo j) .

ROLErole_ name- § j toJ ydq mdzw 6 Isfmw SHdO ddzd dzj MC tsdzr €

Edj 2, C(Sktkrj Obisswoisy Wikt dgodde OfgssL H 0o 0 dis 2
KOS dd SBEOLGA dssOv wsd MNksOdssdkshy cctkffs?
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) shdBslstedds dz0 §tOCIsgSC .

r dzv ftsdzeyd dzdv M dme O Mmkh jMmlsoks hdr ttsdzj 2,
dmfsdz Lej &3 CtsBOdHE pg_rol es:
SELECT rolname FROM pg_roles;

[ dzf sz yj dzedv My dmME O OCIkzOdz dgf = tetsdzy 2/ §f sdz! L
SELECT usename, usesuper FROM pg_catalog.pg_user,;

[ j50C cROUHOSE cOmEs OC Y | §odjL dd HA&Y §sdkyj
fizh jMlsekzs h i tetsdj2, LOsHdS §shdslsedd d of HOd

postgres=# SELECT rolname FROM pg_roles;
rolname

pg_monitor
pg_read_all_settings
pg_read_all_stats
pg_stat_scan_tables
pg_read_server_files
pg_write_server_files
pg_execute_server_program
pg_signal_backend
postgres

(9 rows)

postgres=# SELECT usename, usesuper FROM pg_catalog.pg_user;
usename | usesuper

__________ +__________

postgres | t

(1 row)

postgres=# \du

List of roles
Role name | Attributes | Member of
——————————— +————————————————————————————————————————————————————————————+———————————

postgres | Superuser, Create role, Create DB, Replication, Bypass RLS | {}

d4tSL HO G
CREATE ROLE test;

I smdsslsteddyz dzO dzj vy d J4VY ftO9 O:
SELECT * FROM pg_catalog.pg_user;
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Rdzd oltster d3 MY shtse ts5d3:
\du

postgres=# CREATE ROLE test;
CREATE ROLE
postgres=# SELECT * FROM pg_catalog.pg_user;
usename | usesysid | usecreatedb | usesuper | userepl | usebypassrls | passwd | valuntil | useconfig

postgres | | *kkkrrrx |
(1 row)

postgres=# \du

List of roles
Role name | Attributes | Member of
___________ S S
postgres | Superuser, Create role, Create DB, Replication, Bypass RLS | {}
test | Cannot login | {3

R o9dHdd, bt 1tfmbetejfm dzai MuyudlsOjls 1k ted
dzj Is ff cO9o O cepBot thgm).d dz (

[ OH deds dedts ¢:d dz
ALTER USER test LOGIN,;

Il sftesBlzj &3 L OCsdedzgj SIsdls! mw:
\c i test

postgres=# ALTER USER test LOGIN;
ALTER ROLE

postgres=# \c - test
FATAL: Peer authentication failed for user "test"
Previous connection kept

R oadHdd shdeCkz.

Clts ftesdLBhdzs 5 Iss2 §tedyddsj, Ylsts dzj o
1 sflscdtej MO, O 5 kEisdzyOded® tOLtejhy dd 9aRtsH Iidz
dzd dzkz ¢ 7 umik tsgcket®s. [T ftotsmiss L OhMdzd o dzddzzCfyp ( ts
postgres d L Oftfiffddtadin psagdH j &z, ylsts & L Ohdzd
fsdz LB89O0OIsjdzj &3 dzd gk € MO d OolststedL 5o Odz dzOd3 Mo ts§

88 Unix socket https://lecturesnet.readthedocs.io/net/low-level/ipc/socket/unix.html ( @Is ©
sBtwOh jdzdw 19.10.2021) [ 3]
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[ dzv oCdzt yjdedw ontsHO 5 ff Otcotsdzs dzOd3 dzj sB r s
W O2 dpp_hbaconfd o ¢ dzt ydls: ontsH 5  Otstsrémi-shdyg h W tct
256%°( 14 o j DX )13/ d dedyj) :

nano /etc/postgresql/14/main/pg_hba.conf

peer ->md5

all scram-sha-256]

1 sfmdzy dL d3d dzj dzdrR D OB j dgiias B - sHJ Bs t6j MisOtsls
def sH root ddzd fsdzr LsS9OIjdzv M HEMlskftsdy ¢ sudc
pg_ctlcluster restart 14 main

1 OH OHfdCd tstfdis dz! L ts o Bds. | dz¥
\password test

1 Is ts teas@te 0 dzls
ALTER USER test PASSWORD 'pass$123';

] s esBLEQCdisdzdz S Isd s+ Mmw :
\c - test

1 sdzeyddz My dmMss Bi jCIstso:
\dt

) sz ydds HisMlskzy $ HOdzdz oB:
SELECT * FROM t;

postgres=# ALTER USER test PASSWORD 'pass$123';
ALTER ROLE
postgres=# \c - test
Password for user test:
You are now connected to database "postgres" as user "test".
postgres=> \dt
List of relations

Schema | Name | Type Owner
———————— T T

public | t | table | postgres
(1 row)

postgres=> select * from t;
ERROR: permission denied for table t

8 Scram-sha-256

https://en.wikipedia.org/wiki/Salted Challenge Response Authentication Mechanism ( H Ols ©

sBtwOh jdzdw 19.10.2021) [ 4]

9% MD5 https://en.wikipedia.org/wikiMD5 ( H Ols©® B tOh jdzdw 19.10.2021) [ 5]
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lted {bsd fskzyddd MfdnssS tBi-f 6k dGs g Qo &
fskzyoj B bkHA@ HIOEED & dts yeytsd® tBi jCIsj HEMsE!
i ts dzlz u o dzq

v0OCyj Ctesddj BBhdnmn fttOo dzO HCd® yjddj, Mt
d BBsdzj j btsdeC OV dzOMmistets2fOdadz@dzp s FHdets ¢ OC
GRANT®, [sO¢ d REK@KES Olsj B30 Gyj dz SEtBdzOw {5 ISt
ftcOs HEMsEfO, L Obttsdzg 3 JY hdtsesde § dhBsdij dalsr .

SEWBOMARANT dd3j jIs Hej GMmdzseodz | ©OL dzsea dH dzsfMmlisd
ftcOo O H dzw HsfMiskzy O CHOWEmZ FCIsOtOBBZG D O3, fls
ftej HINlsOo dzj ded v d3, Miststetsdzdzd d3 Is OB dzd y O 3, fsfdzj H s
WEdeCS ydqwvds, ftesyjHkteOdz, Mrj B3O ddzd IsOB dzd ydz' o5
ZOL &z0y0jls tsHdzd tesdzd ydzj dzOd3d Htkzedr. GCIsd tOL d
gz e sMBEOIssyYydes tslsdzd yd?2, vybtser ©OMMdBEOIstcd o Ols!

GRANT Hdzw B jSIstse BOL HOdzdz ~

GRANT { { SELECT | INSERT | UPDATE | DELETE | TRUNCATE |
REFERENCES | TRIGGER }
[,..]]| ALL [ PRIVILEGES ]}
ON {[ TABLE ] table_name [, ...]
| ALL TABLES IN SCHEMA schema_name [, ...] }
TO role_specification [, ...] [ WITH GRANT OPTION ]

where role_specification can be:

[ GROUP ] role_name
| PUBLIC
| CURRENT_ROLE
| CURRENT_USER
| SESSION_USER

ClsO ©OL dsodHdsMis! Ctd®OdH’ GRANT HOY I GH
SftjHjd ddzr | 000 HdY HEMskEfO ¢ w©BI jSkiz BO
ftetsyjHiter , odghdedj kOBdzdy' d KOS HOdjJ). Sl
dqdizi s P dafmw, | Md@H ptzgzdzO ls§sO A deddd O d3q .

sdzt yjotsy MmMzsets PUBLI C tsL d&20y0Ojls, ybt f{fttOs O
IsJ , Yysts oiseclkzls BT Is! ML HOdg' f LY. PUBLI C a3
s tod HJ dzy dzdzlz & ctelztf f &z, 9 Ctltstolzs onfSHWYIs ofj

91 GRANT https://www.postgresgl.org/docs/14/sql-grant.html ( H Ol ©® tsBtOh jdzdw 19. 10. 2
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fsdzzydls o MnkzdgdapPo @, HOdgdzr | dgj f sftej HMise j dadsts
Coltster n tsdzg®@ wWodw jlsfqw, O OS] HteO®o O, HOdzdz j

( fMdzd ECOLOdts WI TH GRANT OPTI ON, fdzizyOlsj
By jls HO8 OIS jet Hikzedd. 1 jL LIstsets EZ2COL Odedw
mMdesy s. Jwlkffj PUBLIC fttOQoats fjtcjHOYd ftcOoO HO

1dls dz sBotsHdB@sMIsd Wweodats HOs9 Ols! ftcOo O Hdzv
9 ZOH j d&zt yk2 (B" Yydets L Ists ftsdz L tsoOlsjdz, MsLHOoh (
sdz dd3j dIs oMmyJ ftcOo O (tSHBRZOSt o dzOHj dzj yv a3ty s
BJLBY OmMdesmisd) .

l1tcQots kEZHOMvIs! sBl jCIs ddzd dL d3j dgv s Jjet
sBteOL sd3 dzgj MudlsOjIsmw dzOL d&zOyoOj d3r o3; Bdets dzj sIsi |
sO¢ Ykt lssLoOls! 1 Ists {stisOatezd drdilzn @dg ‘dz' L o5 O 5Bl
dzj v o dzts f s dzlz yO@fj thsts W ioPjpded e o fj 5 ftcOo OdRd H dzw Mo

I sLdissydzr § fcOo O:
SELECT
INSERT
UPDATE
DELETE
TRUNCATE
REFERENCES
TRIGGER
CREATE
CONNECT
TEMPORARY
EXECUTE
USAGE

O¢ O O¢ O¢ O¢ O¢ O¢ O¢ O¢ O¢ O¢ O«

[ By dzs MAEEQLRARIVILEGES - HOY Is yj dzj o 52 tetsdzd o fMj
ftod d3j dad 3" J ¢ HOdades Bz tsBI j CIskz. sdzt Yjotsy fn dz
dzj SBWLOIjdzt dgr a3 9 1 sMmlsctejMmj, rtlw o MlsOdzH Otclsj

vOCYj todkddls] s o&BmBgds yBssBDgTOBO® B j
E d3ts dzy O dzd ddzj iflstc O BdzdezQ B Jj CIs. vOC Y J ftcOo (
oCdzs yjdedg" j o dzjyv. 1 &ZzOHjdzjy dBsyjls Br st dL d3gj da
TO ttdz .

) shdsslstedd dz0 §©OSIsdS .
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102Hi 3 fsH My jtef sdz LBoaOIsjdzj &3 d HOHJA f teC
dzOh j B3z f sdzr L s OIsj dzé t est

\c - postgres

GRANT SELECT ON t TO test;

\c - test

SELECT * FROM t;

postgres=# \c - test

Password for user test:

You are now connected to database "postgres" as user "test".
postgres=> \c - postgres

You are now connected to database "postgres" as user "postgres".
postgres=# GRANT SELECT ON t TO test;

GRANT

postgres=# \c - test
Password for user test:
You are now connected to database "postgres" as user "test".
postgres=> SELECT * FROM t;
i

(0 rows)

[Odedz’ | dL kOBddy' t bkmfjhds §sdzyddd.
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GRANT H dzts 5 dzj 2

GRANT role_name [, ...] TO role_specification [, ...]
[ WITH ADMIN OPTION ]
[ GRANTED BY role_specification ]

Cls®@OL dzso dH dztsfls Csd3OdzH™ GRANT 9 Cdzs yoOjls to
dzj MCtsdzr S dr Htkzedr totsdzj 2. vdzj deffplseots o twsdzw A doc
HOdzdzr | totsdzd, tOMftesMmistcOdw e IsmMw d dzO oM~ JVY

1 sdzEydeh d2 vydzj dzmlsets o tsdzd M kS OL Oded j dg WI
o oftss ByjtJH', oCd¢ yoOls: o ydzjdzgr 182 tesdzd, O
to ts dzd .

sl jtocf sdz' LtsoOlsjdzd BOL HOdgdzr 1 dBseckls o ¢ dz¥ y
tetsdzd dL dz¢g BT 7 tots dzj QREATERQEZE 3t c lif s Ol iz o dzv s ydzj
9 d#Br' A tetsdzvrn, Cttdj Opdzj 2. Mz jtef sdz? L tso

l sidislstej Is! OO tyjd ftetsmists:

\dpt ->test=r

ddsw _tesdzd-§ 0o ©, dz20L dzOyJ dzdz’ § tetsdzd

=xXxxX-f tOo O, dzOL dzOyJ dedzr § PUBLI C
r-SELECT( "read", vylsjdadj)
w - UPDATE ("write", L Of ¢ f)!

a - INSERT ("append",H sB Q9 d}j dzd j

d - DELETE

D - TRUNCATE

X - REFERENCES

t - TRIGGER

X - EXECUTE

U - USAGE

C - CREATE

c - CONNECT

T - TEMPORARY

arwdDxt - ALL PRIVILEGES (o] ft0©o O HAv IsOBddy;
sBl jJCIstse Htkzed])
*ftcOoats f jtejHOYUd L OHOddsets ftcOo O
lyyyy -tetsdz! , dzOL dzOydoeh Ow 1 Ists ftcOots
postgres=> \dp t

Access privileges
Schema | Name | Type Access privileges | Column privileges | Policies

———————— T
public | t | table | postgres=arwdDxt/postgres+]| |
| | | test=r/postgres | |
(1 row)
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REVOKE®?

REVOKE [ GRANT OPTION FOR ]

{{ SELECT | INSERT | UPDATE | DELETE | TRUNCATE | REFERENCES |
TRIGGER }

[, ..]| ALL [ PRIVILEGES ]}

ON {[ TABLE ] table_name [, ...]
| ALL TABLES IN SCHEMA schema_name [, ...] }

FROM role_specification [, ...]

[ CASCADE | RESTRICT ]

s 5 50 dREVEDKE dzd h O is defzdzdzj S s tzts €zl % OdzO L dzOy j dzdz’ R
6 Odzjsjdzs Wj otsj Mmdzse s P UBdzjl "Oo eafstely LHAE@ Qigdizr ¥ G ez f f L2
Csdj 2.

[sBOW CudCtejlsdzOv tsd §odkyOils o Mzdki f§t
i?2, (000, H@hkdd] @& Btttk sdO oC d yj O, O
Ctokzffj PUBLIC. 16ilktd®k, d&Oftd®jt, ddhjddi]

SBWLOIjd dets BEHJ IS tsL d2ZOyOls:, ylsts oM tetsdzd dzdh
Bl jCIsO: tdts MtsrttOddlshvy k2 Isjr ttsdzj &dets Cdrds o
Ctsmo § dadats, YydteiL Hkzeke totsd . ]l sHtsBde" d3 BB 1O

CoCHEHABt fodzl LSOOI dzv Bsyjls dai fsodzdwis: dzO J «
ftceOQotsds SELECT, jfqdzd (st ftcOQoats HOdts ctekzffj PU
sdz o ¢ dz¥ yvy da.

( Mdzd EZC OA@®@s OBRI ON FOR, L™ 90jlkmw Istsdz ¢
ftcQo O, ds dai MO HtcOoats. 1 jL 1lstsets ECOL Odzqd
cOMY stew 3y Ols! Mw d d3.

( Mdzd fdz LtsoOljdzz BBEZOHOjI Qo M ftcOo
Hiczeddz fdz Ltse Olsj dzw o3, sdzts  fiyuidtlse@dj)ls.v s & Q@[ M 4
fsdz L 59 Olsj dz zdh Oj sy MOBsets OO dqdzd f toC
LOoadMmMddzr | OO, 1Isd LOadmMddr Jj OO OCY] T
ECOLOdzs CASCADE; 9o fteslsdodetsd3z Mz yoOJ s jteOydw

SSEHO BlsL '™ 9 O Wsfipf Of €O astOBHiEMY j, M ded s o 3§ Mls
slsL ™ 908 IsMw Mtstslseo jlsMlsokzs hd] OO HdzW COYHBGL
ftcOoa O L OHOdMz ) . 4 Htozes?2 MmMbsttsdy , JMdzd ttsdzd
dzdh jdedj ttsdzd OSCdr yJ HtwOo dz0 Ektetso dpjdzdigHs] dz' dz

vOCyJ BBBOIdIsy o dzd B3Odz] 4 , Yysts ftsdz L s Olsj dz
ftcOo O, Ctlstster | tsdz HOdz Hiczetsdigze dzj f sMted HMIso J dad
A HOdZ fttOots M ftOotsdy f jtej HOYd §odz L tso Olsj dz¥

92 REVOKE https://www.postgresql.org/docs/14/sql-revoke.html ( H OlIs© Bt O jdedw 19. 10.
[7]
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sYjtejH!, HOdkZ {ILtjtfzuOoCs HisdtisHen Olso Olsj @ A dzj
Ll Issets OO dzj f smtcj HMIse j dedets C.

l &3 Mss 1 sts@ 5, fsdz L s9 Olsj dz! A d&Bydls ddhd
fsdz? L9 OIsjdzv B d dMmtf CSAABBE, Olsyls O tc Odigtdsaes {f tc O
Yd fsycd dzdh ddziw ¢ tsdz L tso OlsjjdndzdC.d RAZd i jB  HaEOHfdfe
st %34 ftOoats C, Ikt A My jls Lo Ols! o, ¢
B, kO¢ ybts o tjLbkzd IsOIsj C oMy twOoadzts BEZHJIs dd

{ OfMfsslstedds dz0 OIS ©WH IstsdSshlsj?.

HSLHOHdM detso z¥ test@h dzt Gi20Hdzdels o dalis L B @uddz  H O dzdz’
fsH f sdz' L tpostykeg.dzj o3

CREATE DATABASE testdb;

\c testdb

4 5L H Odstf ei3linE j tBHENm:
CREATE SCHEMA testnm;

d S5L H Odzt e3lisOB dztfl s H dz® B dzts del 5 G tinBeger:
CREATE TABLE t1(cl integer);

Il MisOoe ddz Mistz@G zdzdhfsdz 1:
INSERT INTO t1 VALUES (1);

postgres=# CREATE DATABASE testdb;

CREATE DATABASE

postgres=# \c testdb

You are now connected to database "testdb" as user "postgres".
testdb=# CREATE SCHEMA testnm;

CREATE SCHEMA

testdb=# CREATE TABLE t1(cl integer);
CREATE TABLE

testdb=# INSERT INTO t1 VALUES (1);
INSERT 0 1

g 5L H Odztf e3licis dreadonly:
CREATE ROLE readonly;

 OHd &3 detso 52 twisdzd fteOo s dzO Hteswdd:dzse yj dedd & B
GRANT CONNECT ON DATABASE testdb TO readonly;

[ OHd 3 detso 52 totsdzd f tcOQo s dd@stgnny sdz! L s9 Odad j fr
GRANT USAGE ON SCHEMA testnm TO readonly;
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R ftcOQoats dzO sel ect Hd®wstnmfjrs OBddyYy M- j &3
GRANT SELECT ON ALL TABLES IN SCHEMA testnm TO readonly;

testdb=# CREATE ROLE readonly;

CREATE ROLE

testdb=# GRANT CONNECT ON DATABASE testdb TO readonly;
GRANT

testdb=# GRANT USAGE ON SCHEMA testnm TO readonly;
GRANT

testdb=# GRANT SELECT ON ALL TABLES IN SCHEMA testnm TO readonly;
GRANT

4L HOHJdMd § tsdiestirénd BIstf @etsdzj d3 t est 12 3:
CREATE USER testread WITH PASSWORD 'test123';

ltcj HsMIsOoadd3 totsdz! r e a testreddy ff sdz! L s Olsj dzs
GRANT readonly TO testread,;

1 O2 HY B3 s dz' L 5o Qdstreda) ol O LHED dzdaesidb:
\c testdb testread

Irejwid sy LOYdqhd dL kOB ddy’
SELECT * FROM t1;

testdb=# CREATE USER testread WITH PASSWORD 'test123';
CREATE ROLE

testdb=# GRANT readonly TO testread;

GRANT ROLE

testdb=# \c testdb testread

I

Password for user testread:

You are now connected to database "testdb" as user "testread".
testdb=> SELECT * FROM t1;

ERROR: permission denied for table t1

) syj Bz dzjls HisMlskzf 02
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) shdslstedds dz0 My dmss OB ddy:
\dt

testdb=> \dt
List of relations
Schema | Name | Type Owner

———————— s T
public | t1 | table | postgres
(1 row)

Iy feshlss. | ks gy -ds Ofpezsf yo ML HOdkO o
public, Otestajn. 1 tOs dzO p u behdordy dsf dzvdzjts AP O dzd .

l Jtodzw a3ty B OL Iztestdd tlztlzH ~  tsdz! L tposBykes:dzj d3
\c testdb postgres

VHOddd3 sOBdzdykz t 1:
DROP TABLE t1;

UHBLHOHdA JY LOdtseats, dts k34§ M MTestdph:dz Z2S OL Od
CREATE TABLE testnm.t1(c1 integer);

ImMsOoedd MistesCz M L dAfj @& d30 tizd gedsisn@ B gzdy Iz
INSERT INTO testnm.t1 VALUES (1);

testdb=# \c testdb postgres

You are now connected to database "testdb" as user "postgres".
testdb=# DROP TABLE t1;

DROP TABLE

testdb=# CREATE TABLE testnm.t1(cl integer);
CREATE TABLE

testdb=# INSERT INTO testnm.tl VALUES (1);
INSERT © 1

1 02HY &3 § sH 1 tsdestredon O I8 jOdzjlzd3 te@dizdz" ~
\c testdb testread

I'vedtwdd sy LOfdd dL bOBddy’
SELECT * FROM testnm.t1;

testdb=# \c testdb testread
Password for user testread:

You are now connected to database "testdb" as user "testread".
testdb=> SELECT * FROM testnm.tl;
ERROR: permission denied for table t1

R tfwlks HdsflskzfO. sOC HE®OjIj, §syj Bkz?
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} sls 5 3z GRANTSSELECT ON ALL TABLES IN SCHEMA testnm TO
readonly;H Odz HisfMiskf IIstsdz ¢t Hdzw MEh jMsekzs hdrn dzO Is
O IsOBthd Yy®@j MtsL HOO OdzOM! .

Yyiss 34 MmMHJ dzOIs:, ylstsBr IsOC] Bddz ftigO0al) ttse
E d3ts dzy O dzad ¥ :

\c testdb postgres;

ALTER DEFAULT PRIVILEGES IN SCHEMA testnm GRANT SELECT ON
TABLES TO readonly;

\c testdb testread;

SELECT * FROM testnm.t1;

c testdb postgres;
You are now connected to database "testdb" as user "postgres".
testdb=# ALTER DEFAULT PRIVILEGES IN SCHEMA testnm GRANT SELECT ON TABLES TO readonly;
ALTER DEFAULT PRIVILEGES
testdb=# \c testdb testread;

Password for user testread:

You are now connected to database "testdb" as user "testread".
testdb=> SELECT * FROM testnm.tl;

ERROR: permission denied for table tl1

R Bfwlk' dzgjls HEsfky 08

Il ssszgz AyEBBER DEFAULT BEHJjIs HJ2Misdetse Ok Is ts
sOBdzdy OHE § jtoj MsL HOI! IsOBd&ZJYk ddzd grant sel

t OmMmdislsted d@3 H tolz-dticds @fg t JsY 1O fy dats iy Is
HBLHOHdA Htekzelkzy IsOBdzdyk YtH fod L9 Olsj dzj d
CREATE TABLE t2(cl integer);

[ sBOQoadd3 sEHO BHdk L Oof dMm:! :
INSERT INTO t2 VALUES (2);

testdb=> CREATE TABLE t2(cl integer);
CREATE TABLE

testdb=> INSERT INTO t2 VALUES (2);
INSERT 0 1

v d2Ofm oMy MNis/dOw dgmddClss fttOo dzaf HOo Odz dzC
d insert o ddr §fBH totsdzr ¥ readonl y?
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Clsts oMy | sdewcBpathmp&E@L T 90jls o fijtokr yjte]
public. ¢ MaJBO public MBLHOY IsMY o COPHB2 BC
oMy HJ2Mkoedw o 12 Maidi HOY IsMw twsdd publ i
dzso " d@3 ftsdz' L tso Olsj dzv os. ststslso j Isfise j dzdzts, COYHT
EdiissdzyOdzds ML HOo Oy B jCIsT o Majddd public d
ifmMdzd k& dzgjets jMmls! 06t 2O BOC §izv yPdede = .

YyissB" ©OL d &OoMjEHO L-OBoHIsY tcthte®C ttdzdzB Op bt
ftots dzgjy dzzyhoj fs@aizdlds’y Mdzj HEENd] Hj2Mlseadw:

\c testdb postgres;

REVOKE CREATE ON SCHEMA public FROM public;

REVOKE ALL ON DATABASE testdb FROM public;

\c testdb testread,;

testdb=> \c testdb postgres;

You are now connected to database "testdb" as user "postgres".
testdb=# REVOKE CREATE ON SCHEMA public FROM public;

REVOKE

testdb=# REVOKE ALL ON DATABASE testdb FROM public;

REVOKE

testdb=# \c testdb testread;

Password for user testread:

You are now connected to database "testdb" as user "testread".

R fsftesBlkzj d3 ML HOIS! sOBd&dyk:
CREATE TABLE t3(c1 integer);

testdb=> CREATE TABLE t3(cl integer);
ERROR: permission denied for schema public

LINE 1: CREATE TABLE t3(cl integer);

{AdHO]j &3, [k dOf dduyjcet dj §sdzyddkash' .

ltej d3j dgdelzs IsOBdzdylz k2 2O bty j ML HO! daf
CREATE TEMP TABLE t3(cl integer);

testdb=> CREATE TEMP TABLE t3(cl integer);
ERROR: permission denied to create temporary tables in database "testdb"

LINE 1: CREATE TEMP TABLE t3(cl integer);
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] 1?2 cd&Ooj & tseBMkzHddd, $OC orHOl: d
5Bl jSkO®R sOC dL®Bjddks! 00 5 bRskyodd: d
fdzj HEZs h j2 EdO@oj BEHj B tLOMMEOlstede Ol , vybkt IsC
dzlz 3y dz" .

Il Mi ¢ tdizCdgHydzts Istis j dzdz™ | 9 L Iss2 ¢ d&zOo ], or B JIsd dzO 2 Is
https://github.com/aeuge/Postgres14book/blob/main/scripts/07/users.txt
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8 . r Iz te dzO dz'

] 1?2 cd&Oosj BERHj&B ©OMNKBOIsEds Ols! ¥ ktsdzO
I i sdsdzd 5, S OC fddydyfdOd: dets of ¢z Hdls MR j BO t

{ postgres ‘\ -
[ backend J JJ { (hOHOBLIE NPOLIECCHI u Postgre
— R ——" saL
( Shared memory
| BydepHbii Kaw ‘ |
\_ b e . B //_.
: |
| Kaw OC

..(___ —-_‘l“' oC

1dh jds ofpj HOdeder j ® BEWjtede 2 Si1h, dL SGhSiEE
fts SftejHjd dedesds Odcstedlsdsz. | ©BOldz: Mkt
sfJtcOydsdedzs?2 § ORBWIsd, & dm Myudlsr eO0jd M HdMEO
5 S jtcOlsdo &zOY § Od&vIls! YsyfQazs 8" MistcO, ds
8 %Y MisC d2 HPIPSDH MMED) scsddy 2, das d3j Hdzj

O O21Is] w©WOLBJKY B3 dzsc Sz OBl 1 Ists?2 Mmnaj B

9 RAID URL  https://en.wikipedia.org/wiki/RAID ( H OIs©® Bt O jdzdw 21.10.2021) [ 1]
94 SSD URL  https://en.wikipedia.org/wiki/Solid-state_drive ( H Ols @ tBtOhM jdzdw 21.10.2021)
9% NVMe URL  https:/en.wikipedia.org/wiki/NVM _Express ( H Ols @ B tOh jdzdw 21.10.2021)

122



https://en.wikipedia.org/wiki/RAID
https://en.wikipedia.org/wiki/Solid-state_drive
https://en.wikipedia.org/wiki/NVM_Express

1 2ZWjtodgr 2% €1 h
SsOYHT2 BEWjt MMissdls dL Hds?2 MisteOdd yr HO
Fd3ssdzyOdzd® 8 sB. |1 Octdztotsé MBHJ ) dIs:
0 OMf sdztsy jdedj MlsteOdedyr dzg©O HdME] (WORdz (
0 ydmdzs tBKLON jd2d?2 ¢ BEWJjttE (Myuyyluyds¢ ko
CBEHO ftetsyd MM ydlOjls ddzd dL &Bidwils BEW,
5)
0 ftedL d&zOSC Ists¢G ts, Ylsts HOdzdz' §j| dzO MisteOded Y
fsL HdSdHSBzYIs! LOfdmOder dz20 HdME (ctew L dzr

RL &ZOyodz' dets C41 h fMmtsH jtey dls:

0O femilsr §j BERWJjtr, d eoeMmMj Gded MoawL Odzg o MY d

0 ECOL Olsj dz O c¢Mmdzj Hize h 28 yJtelsoakze ftcd
BlzW J totso

0 sO¢YyJ dMmf sdz'-ls @g &R O, L QIstsB T B' Mstets dzO~ t

MistceOdzed yz o €41 h j
t OLBBjte BEWjtocdzssegts €41 h O L Ghad Buffers (f jOdet® d3j Is t
gL di3j dzj dzdj IstciBlkjls fitjLOfEkMCO Mjtco jtcO) .

{ Offsslstedds Bsdzj j §SHEsBds, ylsts fesdmisHdls

/ ’I IpA3HbIA Bychep I
..-"’J / /

VS

xelw Tabnuua

—_— — _/"/ /
T unmeno
. obpaueHnia -~

WAL ©® PostgreSQL: URL JEkWjtdr 2 ¢jh
https://habr.com/ru/company/postgrespro/blog/458186/ ( H Ols © B O jddw 25.09.2021)
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lted LOftesiy ©® 11 LO HOdd dOs dedojiplsls din d3ts Is
Gy dzr j HOdzdz j o G j-@@ddocdeds SOEYikd )} sd 1 ks
Bsekls Brils! Isteyn kdfse:

6 Mjter &3 Yo jlstsds Slsdsj uj de BdZESCd M H Odzeds’ o3d
0 BJd&z' &g fMmils™ J
O CtwOMmdy &5 (o §jyOlsdes? o jtemdd Bdjj Ij dd

Mo jternlz) ®Glsdj udd BdsS M dLLdg diddzdé ddgdr t yQ
COCIOr ktcOdL OCydw dL d3j dedzO HOdzedzr j o IlsOB

JwiLdz §j MisteOdzdyr HBsdydzr LOf MO Mw dzO 3 Vv M
Emdzseo dw A H dzw ss6 5, Ylstser Mstslse j IsMmise s9 Ols
(Durability/ 1 OHY Y datsfyls? ) . v 0Cdd3 tsaste Qrytealy M lsts y
HOdzdzr » ftoed MBtSy. YkIS! HOd hM] ©OLBJ Y i @Bsd3 dzls

AdWtcO o € O HEBsEERY/ifidjo s tBteOh jdzd2 ¢ H Odzdzts
BkW k. [ sYdls fteddzd dzOIs L 2Oy dedw BIs 0 HEtS 5.
Slsdzj 3 de Ol MOB § YO wlasdsjseolz) jlsdiylsjo jHifiasdz" Jf to d
fslsdrisdz Sk o-'dd®) figdgyjls' figlyj MIsO dzj R o OIdl. [ WHEBA
sBteOh jdzgd2 JjMmls: jhy BdSS M Hkzeddd MmdMmilsj dgdz” d&3qd
dzd f stcd HMIso J dzdets H Odadz" J .

[ d&zv  Istsets, Yl &isy dzts B " odztse ta G’ to Bffrjaffisls ts 2H Osdia
JMls: M jydodz dzOvw MstczCskztcO, CBltcOY RtOdzdls fr

I
ceoBogHble l
Bychephl ] 1 rpAsHLIN Bydep

7 wmeno
. obpalieHuin -

[dz0 RtOddls ESCOLOL,jdd &O fkmlsrj BEW jter .
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dZO2H j d2O o
count, € tcOMmdzOW
ydgwter 3),
ydmdzs tsBtcON j dack@ge ¢ofny)y Is yd ¢

fdzOyodzoe dhjd o
Cang, fesyjm
BkzdzOoa CO (9o

fj yOols dats 2
Csdzd ud Mse 5§ ts \HiCpapEt»Y,  fflssdsOsizg \i© ) dalzdy d

BlzW jtodesds C1hj s ="t
Hsdzy jdz ¢cLOCpfdls: e
ojJtmdd detser

1

ceofogHble
Bydepsl

— 3

. rps3HbIi Bychep

-

xeww Tabnvua

utstslse jIsflse j dadets,
LOftcON doOjd3 dL WO2dzse 2

¢ 5 ¢ Hs@D BoAd YO Tz cfigls cots  FBilhY j to ¢

dmlsj &r :

1

cBobogHbIe
Oypepol

—

r rpsAsHbIA Bydep

xew Taénuua

I COEts2EE kg dis
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MisOdzso FisfdeY 90 Isj Mdgw j Isfpw . [ Mdzd HOdzder | dzj HBsSHJW
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d 1-1
cBOBOAHbIE
Gycpepn (psHLn Bychep

] 2
victim page
J 11
4-1
Xel Tabnuua 2
1-1

126



, BUWISJ
Yy dzlz ) jlsds ds teCOREL X y d d :

A d 5B wiglde  dgiEyQdsh B " Is

L Osts] fj dgisdz ( B

HeﬂhSH

HCMONb30BaTh, Tak
KaK 3al EI'I.I'IEH)_/

S

ceoBonHkle P .
Bydepbl J— rpsisHbIf Bydbep
— 11
victim page
- 0
3
xelw Tabnuua P
— -
0
utstslse jIsfise j dzdzts, BEW jte L Of dfpOdmw

%O tsH d M€ .
st daj

ofy ftesdmMotHdls flsa@d@dsyd dds dfSts j8ls dgkss
BjMiss LOctelzL ddzd HOdadz §j dL 171 .
0
caoboaHbie S
Gycepl H /,/-"" i1
L 7_,/""__ ////
// .
victim page ,
|/
— — ;,."f 0
‘IIIF
/
/ 3
xew Tabnuua
- -
0

vOCdd SBEOLEE  fesdmMosHdls

127

LOctckzL CO/ o7 oz



[ fls:  jhy ©sHAGO MBEHEHAASGIS'd o' ctekzL CO H
HOdzdz'l e tsd mr sHdls tod:

5 M Hise Osj d B EsL BUBT datf d g cd,  dzOY toq o te,

s JOyd?2 GHS t6] d&3j dzdzts

8 sydmlsSj (VACUUM)

5 kOMMses2 LOfdMmMd ( COPY, CTAS)

tdhdddmMfsd Lzjlsmyv BEWI wdashihW Fis@z ybtslsster j
BzHEl dMftsd Lo Ody Hd&v S4Q iy @H dats i3ts &3j dzls dz' 7

Shared_buffers.

1 Iz d3ts dzy Gstimfed buffers = 128MB.

vO0¢ COC BEWjtedzr 2 €41 h Htsdzyjdz MtsHj oy Ols! ¢ OF
ftod dzgjdzt N jd&3 tcOL Bjte] GtsMmisswdadets o' Isj fdaw
ftcd BBdz N jd3 teOL 3 ted B4 M3 Mdzj dedets e OMis iz
dZzOyoOdz' dzOvw toj ¢ sAFH %WzH [Oyud W

O« O¢ O«

Ly dsts Eydlsr o Ols' Ho ts2jdigd Syl tafaimfoy@ dzddgj s o § 4
S0 dsyjl BCOLO! MW o GCi1hj [u, ds Okestdld
My jyd®¥dSd BOL'™ HOddZ .

1l Oy des sSIsd3iIsdlsy Jh i HOdzder §j otcj d3j deder 7 s OB dzd

0 9 dHdzr Issdis Blis fipdd@RidEN i dzr MdzO d M sdz L ts9 Ols

0 Mkh jMmMlsokzrls o  toddrjj AORdzCAR) QfdEils oW Is!  § tod

Il sLddC0O0jls oftesf: yYlsts HJ ZOI! fted MisOtcls
MtcOL Iz dzzy dzr¥ HOdzdz" j, Y Jd d&zOlsj dz' des dL BEZWJj tcdztsG ts
mMkh j Mo lejj " j-diflgd dzcply Prewarm - L Off tsdzdgv jIs €41 h ZCOL C
IsOB dzd yoO dzq .

l shdislsted ds dz0 f tcOCIsd¢C j .
lteso jtoddz OL d3jte SC1 h O:
SELECT setting, unit FROM pg_settings WHERE name ='shared_buffers’;

vagj dz hddz Stsdzdyj mMlsets BEWjtose HAzv dzOB dzt H j dzd
ALTER SYSTEM SET shared_buffers = 200;

t 4 Mis OtelsdzQ ff¥h b g dzj B4 dzj ded 2
sudo pg_ctlcluster 14 main restart

HBLHOHdA 11 d LO2HY &3 © dajV :

CREATE DATABASE buffer_temp;
\c buffer_temp
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d4tSLHOBQd&dzd ybiz
CREATE TABLE test(i int);

4 G J dzj tc Lol jde® u 4 dzd 2
INSERT INTO test SELECT s.id FROM generate_series(1,100) AS s(id);
SELECT * FROM test limit 5;

postgres=# CREATE DATABASE buffer_temp;

CREATE DATABASE

postgres=# \c buffer_temp

You are now connected to database "buffer_temp" as user "postgres".
buffer_temp=# CREATE TABLE test(i int);

CREATE TABLE

buffer_temp=# INSERT INTO test SELECT s.id FROM generate_series(1,100) AS s(id);
INSERT © 100

buffer_temp=# SELECT * FROM test limit 5;

(5 rows)

HSLHOHJAd ttOMh dtej dzedjy Hdzv feshdislscO ¢4 M O:
CREATE EXTENSION pg_buffercache;

HSLHOHdA ftjHMisOodzj dzedj Hdzv feshd3slste® H Odzd
CREATE VIEW pg_buffercache v AS
SELECT bufferid,
(SELECT c.relname FROM pg_class ¢ WHERE
pg_relation_filenode(c.oid) = b.relfilenode ) relname,
CASE relforknumber
WHEN 0 THEN 'main’
WHEN 1 THEN 'fsm'
WHEN 2 THEN 'vm’
END relfork,
relblocknumber,
isdirty,
usagecount
FROM pg_buffercache b
WHERE b.reldatabase IN ( 0, (SELECT oid FROM pg_database
WHERE datname = current_database()) )
AND b.usagecount IS NOT NULL,;
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postgres=# CREATE EXTENSION pg_buffercache;
CREATE EXTENSION
postgres=# CREATE VIEW pg_buffercache_v AS
SELECT bufferid,
(SELECT c.relname FROM pg_class ¢ WHERE pg_relation_filenode(c.o0id) = b.relfilenode ) relname,
CASE relforknumber
WHEN @ THEN 'main’
WHEN 1 THEN 'fsm'

WHEN 2 THEN 'vm'

END relfork,
relblocknumber,
isdirty,
usagecount
FROM pg_buffercache b
WHERE b.reldatabase IN ( 0, (SELECT oid FROM pg_database WHERE datname = current_database()) )
AND b.usagecount IS NOT NULL;
CREATE VIEW

1 Of esfdds dzgj MS sz § 65 MistesS :
SELECT * FROM test limit 10;

RYsmMdsslstedd3, ylss k dzOMm o BEWjtedzsdyz ¢4 hj M
SELECT * FROM pg_buffercache_v WHERE relname="test’;

{ B dats otfHdgiElO § d !
UPDATE test seti =2 WHERE i = 1;
SELECT * FROM pg_buffercache_v WHERE relname='test’;

buffer_temp=# SELECT * FROM test limit 10;
i

10
(10 rows)

buffer_temp=# SELECT * FROM pg_buffercache_v WHERE relname='test';
bufferid | relname | relfork | relblocknumber | isdirty | usagecount
—————————— e e
96 | test | main | 0| f | 1
(1 row)

buffer_temp=# UPDATE test set i = 2 WHERE i = 1;
UPDATE 1
buffer_temp=# SELECT * FROM pg_buffercache_v WHERE relname='test';
bufferid | relname | relfork | relblocknumber | isdirty | usagecount
—————————— e e
96 | test | main | 0|t | 1
(1 row)

buffer_temp=# SELECT * FROM pg_buffercache_v WHERE relname='test';
bufferid | relname | relfork | relblocknumber | isdirty | usagecount
—————————— e e

(@ rows)
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vodHdd3 Gtew L dzlzsdirtynls tesdzdmuz s yd ¢ -k s 0Lz Mudsis OL C
otcj dgw, fsCO of ff sdzdg” dzlfw L Of tetsfy dz® tsB datso dzj dac
9" Isjfmdzgj 20 dL BEW jtodatsegts C1 M O.

vOCyJ &y B ftigdtyaidgyond® MMmftsd Lk B j
Hote so stod d3p B RY& y @ datudngdcountj> 3:
SELECT c.relname,
count(*) blocks,
round( 100.0 * 8192 * count(*) / pg_table_size(c.oid) ) "% of rel”,
round( 100.0 * 8192 * count(*) FILTER (
WHERE b.usagecount > 3) / pg_table_size(c.oid) ) "% hot"
FROM pg_buffercache b
JOIN pg_class ¢ ON pg_relation_filenode(c.oid) = b.relfilenode
WHERE b.reldatabase IN (
0, (SELECT oid FROM pg_database WHERE datname =
current_database()))
AND b.usagecount is not null
GROUP BY c.relname, c.oid
ORDER BY 2 DESC
LIMIT 10;

buffer_temp=# SELECT c.relname,
ocks,

round( 100.0 * 8192 *buffer_temp-# count(*) blocks,
buffer_temp-# round( 100.0 * 8192 * count(*) / pg_table_size(c.oid) ) "% of rel",
buffer_temp-#f round( 100.0 * 8192 * count(*) FILTER (WHERE b.usagecount > 3) / pg_table_size(c.oid) ) "% hot"
buffer_temp-# FROM pg_buffercache b
buffer_temp-# JOIN pg_class c¢ ON pg_relation_filenode(c.o0id) = b.relfilenode
buffer_temp-# WHERE b.reldatabase IN (
buffer_temp(# 0, (SELECT oid FROM pg_database WHERE datname = current_database())
buffer_temp(# )
buffer_temp—# AND b.usagecount is not null
buffer_temp-# GROUP BY c.relname, c.oid
buffer_temp—# ORDER BY 2 DESC
buffer_temp-# LIMIT 10;

relname

pg_class_oid_index

pg_amproc_fam_proc_index
pg_attribute_relid_attnum_index
pg_opclass_oid_index
pg_database_datname_index
pg_database_oid_index
pg_index_indexrelid_index

pg_attribute
pg_constraint_conrelid_contypid_conname_index
(10 rows)

P NNMNMMNMNOMNWW

R odHdd, 1ylsts © HOdzdzr 2 disdzd dzls BJjL dz©ctelzL €
fpd mlsj d3dz" j 1sOBdzd Yy’

[BtOdlsy odddBOdedj, ubt dMmYtsdORRERIBN2 Mstelsc
-Msklsdeso O s obttetsdz s of (Lsfftgafrif Iy dzj! ¢
[y boyds {§dMnafssdy shsiduaz sj! [ Mdd {sEYHSE
ftsRjdav jsiw tjLid SO BEHjl dzjsyjodHjda | €dzad
mCtedflsr, o Csbtteri dfsd Lkjkhy CO¢ ©OL kLOCTE
o dzj dL Bj dedztsd3 o g H § .
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e jdzgj tedqtelzj d3 L dzOyj dedvw M Isj ¢ Misvde' " e s df S'dgy o3
MisteOded y:

CREATE TABLE test_text(t text);

INSERT INTO test_text SELECT 'm s tc ts §|id

FROM generate_series(1,500) AS s(id);

SELECT * FROM test_text limit 10;

SELECT * FROM test_text;

SELECT * FROM pg_buffercache_v WHERE relname="test_text’;

buffer_temp=# CREATE TABLE test_text(t text);

CREATE TABLE

buffer_temp=# INSERT INTO test_text SELECT 'ctpoka '||s.id FROM generate_series(1,500) AS s(id);
INSERT © 500

buffer_temp=# SELECT * FROM test_text limit 10;

cTpoKa
cTpoKa
cTpoKa
cTpoka
cTpoKa
cTpoKa
cTpoKa
cTpoKa
cTpoKa
cTpoKa
(10 rows)

HFOJoOEWNE

¢}

buffer_temp=# SELECT * FROM test_text;
buffer_temp=# SELECT * FROM pg_buffercache_v WHERE relname='test_text';

bufferid relname | isdirty | usagecount
+

test_text | main |
test_text fsm |
test_text fsm |
test_text | main |
test_text main |
test_text main |

aowwao

(6 rows)

Idudds Eyj BBdjj Jdspijndds dailsddz Y | t6dts
Bsdz " ddzlse s dz® HdMS jhYy daj Ik fyigding=t. fi) Su@Ebls) ¢
9odHdd LHJ M Ho O BIiECO Mt MistOdd yoOdid, MtsH J to
femlssets & s On CedzdzMdpi) ,( d desd3j 6 MisteOded yr o
relblocknumber, dzdj tOydw M 0.
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L Is d dzcpts Prewarm.

I sidslsteddz dz0 e jooOofinC@®j &3 ¢ dzOMmisj tc HA
BkWjtcdzscets €41 h O:

sudo pg_ctlcluster 14 main restart

1 sHCdzs yoj 3w € a1 d mMdssltedd3, ybkts 1 h § kMl
\c buffer_temp
SELECT * FROM pg_buffercache_v WHERE relname="test_text";

:~% sudo pg_ctlcluster 14 main restart
:~$ sudo -u postgres psql
could not change directory to "/home/aeugene": Permission denied
psql (14.0 (Ubuntu 14.0-1.pgdg2l.04+1))
Type "help" for help.

postgres=# \c buffer_temp

You are now connected to database "buffer_temp" as user "postgres".

buffer_temp=# SELECT * FROM pg_buffercache_v WHERE relname='test_text';
bufferid | relname | relfork | relblocknumber | isdirty | usagecount

—————————— e ettt e et

(0 rows)

g4 5L HGOER)" d tc poigufgwarm:
CREATE EXTENSION pg_prewarm,;

ltcscte ® OF o3
SELECT pg_prewarm('test_text');
SELECT * FROM pg_buffercache_v WHERE relname="test_text";

buffer_temp=# SELECT pg_prewarm('test_text');
pg_prewarm

(1 row)

buffer_temp=# SELECT * FROM pg_buffercache_v WHERE relname='test_text';

bufferid | relname relfork | relblocknumber isdirty | usagecount

73 | test_text

75 | test_text

76 | test_text

77 | test_text
(4 rows)

sih fesctejls.
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IMfsRddOj & §jtoks MRjdz d §sSHEZKEOj & € OC
fetsB dzj d3r ?

{ postgres ‘

&~

backend J _J { poHOBbLIE npoueccbj_l POStgl'e

3 SQL

— 7

~y -

Shared memory ‘

- ] i i e T | 1 [
BydbepHbIi Kaw l: ‘ ‘ ‘ ‘ ‘
" | |

! :

\ “/,'

_ oC

vV deOf fesMmists By il E§fOMls! ¢ dzOMIsjte, - §ftod yd
sBJMfjyudls! oL @3ty desfyls! o tsfyfmis O dzats oty figelf v fifestEdzO fr

rdzv tlstsets ftoddj dvjlshmy &Bj - Odeefd fifyf e ta j bz jHIOR
) I tc dz/AL - (wvrite ahead log):

O ftod dLd3jdzjdzdd HOdeder 2 Hj2flsoadj LOYdM" oC
O ytdOdz O L OYdM' (sfOHOjl dO HdMS od
)

o sMMls Odzts o dzj dzd j - Jicoildsg feersivs dzdzj dzd j 1§ Slsj t
ST jteOyd?2 f fodsh v yktedOd d & LOfdfmj?2

vyists EZHO fsfOHO]Is:
0 dLdBjdajdedj dzsB' R MlstcOdedy © BEZW jtodesdys ¢4 b
O WS moydwy ( tslsdsj dal Wsjtded dzL XS] 2
1

10 {1V or da0tesj B dedz’ § d daj yktedOdzdtlzy di3' § sOB dz
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dnj BOIsdydate L dgBedB d Is!

y — N T ™
) b ¥ i i
L
OaHHbIe
) |
. - Homep 3anucu - 64 6uta LSN (long sequence number) pg_Isn .
N e daitnbl no 16M6 (SPGDATA/pg_wal)
P CI’C HOMEp TpaHaaKLl,l‘IM TaKKe MCNonb3yeT KonblueBoi Bydep B namaTyn (1/32
AnvHa Brioka u cobinka Ha ".‘ shared_buffers)
N npenbiayLWi, MeHemkep  /
o pecypcos _—

sts jMls! dLogjdy dede’ j BazsSd 5§ OHOs s frdzOyOdzO
dzdsbzH' (Itydzjj § siEsIsEdds CSHH@dz/ e . [ fwiss  y §,
@O HdMS daj o Isk -y Jnlsu tsdryf twohyjq§ EoleezdzO" L OH j 6y € O:

- ) . KaLl - \ o
‘. [ KOHTponnepa — -
r ,\
wal buffer Kaw OC AVGKOBOV KaLL 2K —. p 4|
MOACGUGTEME | ] )
— B — \_ (batapeiika) g —_—

[ Odzdz" J H s dzy dz' His2Isd H s 1 dzj eetsdzj L Oo d Mmd d
Bdets 6 syd mdzj dedzratju 1 § 1 MipssBh OjIs Y jteOydsdadets?2 fdf
z ¢ OL Odzdzwak symc_method. lted L Istsd3 dzgj LOBMr 90j &3 f{ tot
CiLhdesoOdzdj. Jted {stsds v dzj kydlsr a0 Mmjlkjor j

l smdstsistetff Gtc @B Istc "
SHOW fsync;
SHOW wal_sync_method;

postgres=# SHOW fsync;

(1 row)

postgres=# SHOW wal_sync_method;
wal_sync_method

fdatasync
(1 row)

RL d3j dzd Is d Jostgresqgj.agnfo

LVIsd dzgdst®st fsyncf s Ojls or BteOls! fflsd d3Odz! dzr 2 f
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dnd B3Odyud MSd ofi3j nOdedL o3 L O did Y EZtedzOdztso dBis Y

WAL BUFFERS T A\ I SHARED BUFFERS

/ ‘\ .

/ A
_ LN
[pgfcurrentiwalfinserLIsn() J \

N
Y
Y I
\
AN

) dh j 8 L dgj dey dedzr § HOdzdz jBE# jBEY]® HO&s®AL,
LOY M dHYl dzj MeOLEZ ® ¥O2d dscse, O o BEW,

lted {tIssd3 HOdzdz' § LOfdMr e O lsmw o BRWJjt M Isj
SELECT pg_current_wal_insert_Isn();

postgres=# SELECT pg_current_wal_insert_lsn();
pg_current_wal_insert_lsn

0/178FD38
(1 row)

_j:ﬂ [E
"'u {pg_current_wal_insert_\sn() ) I

| g -

WAL BUFFERS e T SHARED BUFFERS
\

XACT-Bz dz' s lstcOdz. OS ydd Ikwsyj §dhbkls Mesd HOddk
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1l slssd3 d®idlskzf dzj dzedd tftej Hj &z degdesets MtsB Isdw
CEd3OdzH" L OfdMmMd HOdedz' = dzO 3y MisCd?2 HIME:

WAL BUFFERS o SHARED BUFFERS
7
i ey
pg_current_wal_lsn() I\ pg_current_wal_insert_Isn() - -

l sfdzy LOf4gg WAL O HdMS ExJ fdhklhv MOg]

WAL BUFFERS SHARED BUFFERS

'

~ A

e

utsslse jIsMmise j dzdets, fted tod MIsOwlsjy Mjteo jtcO
opg controlslsdzd yoOjlsmt BwoshuftesdmMrsHdls fMdzj Hize M d:
O HdzZw COYHEB2 yiztedzOdz! dets? L OYdMmMd Gty HJ dzW
Slsdtsmdlsmw 1 1sO L Of dMm!
ftedd3j davj &3 L Ofdm: , JMmdd jy LSN Btsd "j,
fiteiLOfdm" 90jd3 dzj 3 ztedzOdzlf ®R gz@3g IsOB dzd Yy

O¢ O«
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dmf

) shdBslstedds dz0 §OCIdS .

1w Cdzs yqasmw € a1 r buffer temp:
\c buffer_temp

] siisslsted &3 dz@ s @kdrd:j WAL
SELECT * FROM pg_lIs_waldir() LIMIT 10;

HBLHOHdAB ttOMhdicj dzdd Hdzw Jeshd3slstceO® MisHJ toy d

CREATE EXTENSION pageinspect;

1 Oydds O dzL Q¢ yd
BEGIN;

l shsslsted &3 BHFEC Y ¥ L SN:
SELECT pg_current_wal_insert_Isn();

l sfifidslsteddz, COCt2 E dzOfM WAL fil e:
SELECT pg_walfile_name('0/182BCA8");

]l sffdEslsted i3  sfdzj Hdzd2 desdsj te L SN tesd_texd

sdz L v Mmr ter § H Qatzdaiv _jpag:lz dzC yd j 2
SELECT Isn FROM page_header(get_raw_page('test_text',0));

1 OC sdBBdlsdds lseOdeL O yd ¥ :
COMMIT;
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buffer_temp=# \c buffer_temp
You are now connected to database "buffer_temp" as user "postgres".
buffer_temp=# SELECT * FROM pg_ls_waldir() LIMIT 10;
| [ modification
__________________________ +__________+________________________
0000000100000000000PEN0L | 16777216 | 2021-03-23 07:53:56+00
(1 row)

buffer_temp=#

buffer_temp=# CREATE EXTENSION pageinspect;

CREATE EXTENSION

buffer_temp=# BEGIN;

BEGIN

buffer_temp=*# SELECT pg_current_wal_insert_lsn();
pg_current_wal_insert_lsn

0/182BCAS8
(1 row)

buffer_temp=*# SELECT pg_walfile_name('0®/182BCA8"');
pg_walfile_name

elelelelelefemneleelelelelele e elele e [o e M N
(1 row)

buffer_temp=*# SELECT 1sn FROM page_header(get_raw_page('test_text',0));

0/17EOES0
(1 row)

[ B dzts ofiflsdp 5 € 2
UPDATE test_text sett="'1' WHERE t ='fjls tg t5 €';0

vodHddz, yYlsts CBEHO IsjGEMdDMLBN] du tylz dz® dzfnts tc C
SELECT pg_current_wal_insert_Isn();

v 0§ dL d&Bjdeddzmw LSN o fMmbteOdedyjy O, cGHJ dL d3j o
SELECT Isn FROM page_header(get_raw_page('test_text',0));

I smdislsteddz, MEsdzr ¢5 aMjGets BO2IS Y kztedzOdz! dz" ~
SELECT '0/182E0DS8'"::pg_Isn - '0/17EOE80"::pg_lIsn;
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buffer_temp=# UPDATE test_text set t = 'l' WHERE t = 'cTpoka 1';

UPDATE 1

buffer_temp=# SELECT pg_current_wal_insert_1lsn();
pg_current_wal_insert_lsn

0/182E138
(1 row)

buffer_temp=# SELECT lsn FROM page_header(get_raw_page('test_text',60));

0/182EGDS8
(1 row)

buffer_temp=# SELECT '©/182EGD8'::pg_lsn — 'O/17EQE80'::pg_lsn;
?column?

315992
(1 row)

I sid@islsted d3 dzO WALWORJA S qRIsBW IsOd3 ftetsdL tsh dzts 0
L dzOyJ dedw a3d L SN:

lusr/lib/postgresql/14/bin/pg_waldump -p
Ivar/lib/postgresqgl/14/main/pg_wal -s 0/17EOE80 -e 0/182E0D8
000000010000000000000001

—— — —— — — — —— — — —
che U3 catcache 42 snapshot 2608 snapshot 2608 snapshot 2608 snapshot 2608 snapshot 2608 snapshot 2608 snapshot 2608 snaps
hot 2608 snapshot 2608 snapshot 2608 snapshot 2608 snapshot 2608 snapshot 2608 snapshot 2608 snapshot 2608 snapshot 2608 s
napshot 2608 snapshot 2608 snapshot 2608 snapshot 2608 snapshot 2608 snapshot 2608 snapshot 2608 snapshot 2608 snapshot 26
08 snapshot 2608 snapshot 2608 snapshot 2608 snapshot 2608 snapshot 2608 snapshot 2608 snapshot 2608 snapshot 2608 snapsho
t 2608 snapshot 2608 snapshot 2608 snapshot 2609

rmgr: Standby len (rec/tot): 50/ 50, : 0, lsn: ©/0182BC70, prev 0/0182B588, desc: RUNNING_XACTS next
Xid 569 latestCompletedXid 568 oldestRunningXid

rmgr: Heap2 len (rec/tot): 56/ 56, : 0, lsn: ©/0182BCA8, prev 0/0182BC70, desc: CLEAN remxid @, bl
kref #0: rel 1663/16496/1255 blk 12

rmgr: Standby len (rec/tot): 50/ 50, : 0, lsn: 0/0182BCE@, prev ©/0182BCA8, desc: RUNNING_XACTS next
Xid 569 latestCompletedXid 568 oldestRunningXid

rmgr: Heap len (rec/tot): 59/ 8235, : 569, lsn: 0/0182BD18, prev ©/0182BCE@, desc: LOCK off 1: xid 56

9: flags 0x00 LOCK_ONLY EXCL_LOCK , blkref #0: rel 1663/16496/16511 blk @ FPW
rmgr: Heap len (rec/tot): 73/ 861, tx: 569, lsn: 0/0182DD60, prev 0/0182BD18, desc: UPDATE off 1 xmax
569 flags 0x00 ; new off 15 xmax 0, blkref #0: rel 1663/16496/16511 blk 3 FPW, blkref #1: rel 1663/16496/16511 blk @

1 HJ My dzdh s @ si®C Btsdz? "j 300 00BMYsjOREs L C
fsf OMmls: o WO2dz. uvOCdd3 tsB tcOLSHNFO deHH j i  IdA@@(dALJAIE
Colstster §j] HftosatsHddzd LO 1Ists otcj d3v.

I 5L dzdSOsls ddasjtejmdy j otftesmr. 1 COCE2 &S
HdMS WB2dzr ? vists Hjd&Ols! ) cwiLdr &k BLRY jwOR]?
[eydig f MOBEEEs dZOYO&O dz0S Oldls: of)j wal ?

(fMls: dzgj MStsd €5 ftedudde Hdzw fjtedsHdUj MSBSEts

0 LOYJd3 ntcOdedls! Btsdz' hts?2 tsBI ¥ d&3 dL d3j dzj dzdets 2
O MCd S5 LO2dY s otej s otmmlsOdetso dzj ded ™,
0 MiBdz ¢85 BByl dL igPdizdeckO¥% ' Mistc® izl | todetsdz ¢
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[ dzw tod N J ded W LIsdn f tctsB dBj & Odz dzd3 § T izl WO dz dz
Is s y%. ¢

stsdglstesdz! dz" | IktsySd (checkpoints).

1 i MBsslstey dz20 Ists, vyt o dOLoOddd §tedmikismls
LOfdMd ctwiLdr & BLEW,jtese fsdmisHlss dif isa i ditzd
dzO0h Mmjteo jtedsr 2 Htesyj M, O fftesHBd dIsj dz dets s
BijyHE Hokdgw Codlstetsd dF & ksySOodkd, Ikt jhms! f
o toj d3F.dzd

Hnj BOISdydes Bsy des dL sBteOL dIs! [sOC:

KOHTpOﬂbHaH TO4YKa

| checkpoint_timeout =5min |

ry timeline
-

S —_— >

checkpoint_completion_target = 0.8

10 Mrd & dLBBKOYJ dO timalfingd ¥ v @ Efsgjfdafsd - sHJI
COYHT J 5 - dabigolszts JL SBKOY Jjdats BOdzj dzt Sdd3 $ 9 OH
ECOLT 908 1Is dzO {ckaskpéittPim@ddiitsle 30 MjSCkdH HE 1 ME
fted ¢ tcdBdzdy j dechcpx_Wal $ize i HBO&E d B3O dz! dzr 2 -We@A dF) ¢ WAL
i85 kEdRsdzyOdzd® 12 dass )H.dzd ehipkoint tcompetition_target - o
HOdzdztsdz Mz yOJ 80 % Bls otej d3j dzd dBwBiyHE Y S tsddalsC

97 Checkpoint https://www.postgresgl.org/docs/13/sql-checkpoint.html ( H Ols © B tcOh j dzd W
23.10.2021) [5]

%1 Ofis tots 2 SLWRL Wiod://www.postgresal.org/docs/13/wal-configuration.html ( H Ols © B te Oh j dad W
23.10.2021) [6]
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bzcstedlsds ©wOMswedo Odzgd™w 5 otej dgj dad g S o 54 dzls
1. fdzOyOkO MBEOMT 9 0% sfw BEW jtr XACT
2. fsdj yos smw cwwLdr j BEWjtr (L d&OysS &sdd

SHARED BUFFERS

= .

3. L dzOW L dzO0 Y J dzctpheckpoidttcd@ngildsiamtarget = 0. 8
Csdzd yj Mlso s BdztsC tso, Colsster | dzlz 3 dzts LOY df

0o dzs B todzlzé L Off d fny:
4. fdjujddr j MbteOddyr §misjfjddets L O dMmr o
5. kiS¢0 kedweOjkmY dL LOCEksSeCO BLEY O

Yyiss ftetsdMmn tsH dds 1ols ty zectelgOddy :

1. 9 YkttdzOdzj MBLHOY IsMw L Of dMm! s L Qo jteh jo
ZCOLOddj d3 dBsdzj dzels©O© j vy dzOyOdzO

2. 9 WO2d $PGDATA/ gl obal/ pg_control LOfdHf
syt d

Latest checkpoint location: 0/12B35EBB

e
WAL
] T~
- L —
. _
- ~
pg_current_wal_Isn() 3anuch o 3aBepiuerun KT:
h g latest_checkpoint_location:
4
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utstlse jlsMise j dfass gL sBaed s Mmes2, I &OdG dalzy
LOo jteh Yy dedats? S tdgstetsdzy e detsif dj Vd deGUO®MALH 5 O3S C

* Havano BoccraHoeneHuAa

N : _ chﬁga tiTeline
S - = S — ] |.>" .———’
Heobxoaumele dalinbl JkypHana
18 HO9O2Is] §tHEXROJ &, Yylsts 34 HJ dzOIs! | J mdzd

o' fsdzdzj eV Sdastesd ds?2 ksySd?

3 timeline

—= - o —_— ——
vaY

cBoi

l o ddz dzs, HBpfgjBEZPEBMY GtojHr HED OV EMY jh dz
Cdelstesdz' dzOW IstsyS O:

: Hauano BoccTaHOBREHMA

timeline

-— -

— - tE o

& cBoi
Heobxoaumele ¢aiinbl xypHana

bz stedlsdz oatsmimisOdetseo dzj dedw § tsmdzj MmBBW:

1. d0O2Ilsd LSNO dOyoOdkzO {ftsfmdzjHdzj 2 L Qo jtoh vy dadats

2. ftoddj dedls: CO3HE® LOfdMm! YEtedOdzO, dOyd:
Btsdz! hj, yYydJd LSN MmlstcOded yr

3. fjtjLOfdmOl: dzj ) kztcdzOidRAczQadRRf j IsOB dzd y" i

4. orfesdzdedls! Ctdalstotsdz’ dzze btsylk

{ OL d3j to -WONLdztess Y dets toj cz dzdtetso Ols! Hobk W § OO

0 max_wal_size-BOC M B3Oz dzf 2 twWOL Bjte WO2X&ZO. Def .
0 min_wal_size - &3 dzd @30 dz! dz" 2 tOL d3j 6 W O d&zO. De f

d dz0y O dz' dzts L OH Odzdz" 2 tcOL d3J to W 0o22 dz0o, Yy ls
o jdzdyde Ols! -HG® jte@zj BBiftss S tsdzdyj Mlseokz i j
9" atsH O
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1ted + Istsd3, dzi tsB -~ thEdsdiss C sty BEGAE 9 Odzd s M tco | to
Edsts dzy O dzed © :
(2 + checkpoint_completion_target) * max_wal_size
0 Jhy agsydlsOdeds” § uydtejL Mmzsisr ted § dzd € Oy d

ftos tjfdadtoyd:)

0 Jhy dzj L Of d mMOdadz" J§ ) Ottn do, 4 Mdzd dz0
OrdoOydv (tOmMmi3slstcddz o Isjd&3] Gtots Oten do
dzf ftejorhoshdj s Bl ¥y 3dz HBOSC Md 3O dz' dats 2

Ox¢

Ox¢

1 BBaBHdBE tlsdizjlsdls! |, Yls s checkpairt firgedzd j L dzO"
d/ d dzak_wal sizeftedotsHdls € EZyOh jded® Ctdalstetsdz' dzgf = Is
EmMetsted Is! otsmMmlsOdztso dzj dzedj ftsmdzy C©LORO (M
d3d dz2' hJ] HOdzdzr ), M Htokzcets2lIsfMlssts s thtzdzd iz szdztzlz 2 U dzE
otsLdd O oMmdzjuMmlsody Btdzij YOMmlstsets MBtesMO
HMC .

) sidBslstedds dz0 §OSIsdS .
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s sMistsw dzd J§ CdzOMmIsj 6O 35y dzts lba_dp@tinidatayj toj L
lrTifsdzdzd 3 L Of tetsf) ftsH ftsd LtsoOlsjdzy B3 dzddzz € pos
lusr/lib/postgresql/14/bin/pg_controldata /var/lib/postgresql/14/main/

:~% sudo su postgres

postgres@postgresll: /home/aeugene$ fusr/lib/postgresql/14/bin/pg_controldata /var/lib/postgresql/14/main/
could not change directory to "/home/aeugene": Permission denied
pg_control version number: 1300
Catalog version number: 202167181
Database system identifier: T817750015431562588
Database cluster state: in production
pg_control last modified: Mon Oct 11 15:51:48 2021
Latest checkpoint location: 8/179E560
Latest checkpoint's REDO location: 8/179E560
Latest checkpoint's REDD WAL file: 800008010000000000080001
Latest i TimeLineID: 1
Latest PrevTimelLineID: 1
Latest full_page_writes: on
Latest NextXID:
Latest NextQID:
Latest NextMultiXactId:
Latest NextMultiOffset:
Latest oldestXID:
Latest oldestXID's DB:
Latest oldestActiveXID:
Latest oldestMultiXid:
Latest oldestMulti's DB:
Latest oldestCommitTsXid:
Latest newestCommitTsXid:
Time of latest checkpoint: Mon Oct 11 15:51:48 2821
Fake LSN counter for unlogged rels: 8/3E8
Minimum recovery ending location: 8/0
Min recovery ending loc's timeline: 8
Backup start location: 8/e
Backup end location: 8/e
End-of-backup record required: no
wal_level setting: replica
wal_log_hints setting: off
max_connections setting: 180

orker_processes setting: 8

al_senders setting: 18
max_prepared_xacts setting: 0
max_locks_per_xact setting: 64
track_commit_timestamp setting: off
Maximum data alignment: 8
Database block size: 8192
Blocks per segment of large relation: 131072
WAL block size: 8192
Bytes per WAL segment: 16777216
Maximum length of identifiers:
Maximum columns in an index:
Maximum size of a TOAST chunk:
Size of a large-object chunk:
Date/time type storage: 6U-bit integers
Float8 argument passing: by walue
Data page checksum version: 8
Mock authentication nonce: a@50a3Uf9lbalb6f6a5bcb62blob7dael@3cdcfb9fddae889b3e6bUbITU3bobTD

Idudds ofy Ghdse dzs Jdi¥sttdoyds §t ¢ d&Omkjt
C &OMisj 6O L Of & j din grodudgon).o destedsj (

1 ts ) d3ts Isdie® §i3¢ Iz LN
SELECT pg_current_wal_insert_Isn();
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R oflfftsdzdzgddz yj Cfts2dzls otolkzydziz®
CHECKPOINT;

1 s o3ts Isda@fztizo LIN:
SELECT pg_current_wal_insert_Isn();

postgres=# SELECT pg_current_wal_insert_1sn();
pg_current_wal_insert_lsn

0/182E220
(1 row)

postgres=# CHECKPOINT,;

CHECKPOINT

postgres=# SELECT pg_current_wal_insert_1sn();
pg_current_wal_insert_lsn

0/182E308
(1 row)

R o lkOhdd3, vylsts 34 Bk dOfm fesdLtshdzts LO st
lusr/lib/postgresql/14/bin/pg_waldump -p
Ivar/lib/postgresqgl/14/main/pg_wal -s 0/179E6F8 -e 0/179E7EO
000000010000000000000001

postgres@postgresld:~$ /usr/lib/postgresql/14/bin/pg_waldump —p /var/lib/postgresql/14/main/pg_wal -s 0/179E6F8 -e 0/179
E7EQ 000000010000000000000001

rmgr: Standby len (rec/tot): 50/ 50, tx: 0, lsn: 0/0179E6F8, prev ©/0179E6CO, desc: RUNNING_XACTS ne
xtXid 751 latestCompletedXid 750 oldestRunningXid 751

rmgr: XLOG len (rec/tot): 114/ 114, tx: @, lsn: 8/0179E730, prev 0/0179E6F8, desc: CHECKPOINT_ONLIN

E redo ©/179E6F8; tli 1; prev tli 1; fpw true; xid ©:751; oid 16422; multi 1; offset @; oldest xid 726 in DE I; oldest m

ulti 1 in DB 1; oldest/newest commit timestamp xid: 8/0; oldest running xid 751; online
rmgr: Standby len (rec/tot): 50/ 50, tx: 0, lsn: 0/0179E7A8, prev 0/0179E730, desc: RUNNING_XACTS ne
xtXid 751 latestCompletedXid 750 oldestRunningXid 751

vsO0¢C COC & oMMy 1Ists MHJjdzOdzd L O §0Ottkz Mmj ¢ kzdzt
ftesdL 8N dzs. dlsOtelsso OzO IsteOdzt OC ydw, fGtetsdL shy dz
StcOdzL OC ydw.

4" 3dIsdtelzj d3 Mmets2:
\c buffer_temp
INSERT INTO test_text values(‘error');

[ Mls O dztsPodady d R difdm:ls j to
sudo pg_ctlcluster 14 main stop -m immediate

d dzd

sudo kill id_postgres_process
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10fMisdds S dzOMisjte d ksjuddhmw, yltshf s L
B34 Mis g :
:~$% sudo pg_ctlcluster 14 main stop -m immediate
:~$ sudo pg_ctlcluster 14 main start
:~$ sudo -u postgres psql
could not change directory to "/home/aeugene": Permission denied
psql (14.0 (Ubuntu 14.8-1.pgdg21.04+1))
Type "help" for help.

postgres=# \c buffer_temp
You are now connected to database "buffer_temp" as user "postgres".
buffer_temp=# SELECT * FROM test_text WHERE t = 'error';

(1 row)

s zOMmilsjte Mdzso © o MmMistess .

s OL Odzts ! B' , o My ~nBtotsh 5 GwWL dz" § BkW ] to
C sdzlstc s dz! dzts 2 stsy¢J, d dzd CBSEHO L OCOsimddro@s Is !
fcHCdzs yojlsfmw i rO0dedL 3 Afmdzj Hize h j2 yJjtlser o d
Colstster 2 dspfigeted @'r. s OC ks fJtospdz B2 or ftod 1 Issd3

) 0o d dz' dets, O BT bkyj BESC §oHlsWdkls!
orlsj frdejsadlz'! Pdj LOHjtwySd. [ dzv tjhjdedw 1 Iss?2 ftetsB
Wisdetso 52 LOf dMmd dzaj d MY sdz' L & j dgackgroentd “witds = Mistc O
bgwriter®,

40 j BOIsdydets dssy des fej HiNlsOo dls! SO

1

bgwriter -

- - B IPSi3HbIA Bydep

2

victim page -

—_— __..—--""---7-__ B 1

[ [
4

Xew Tatnuua )

N 1

9 bgwriter https://www.postgresql.org/docs/14/runtime-config-resource.htm#RUNTIME-

CONFIG-RESOURCE-BACKGROUND-WRITER ( H Ol @ 5B tON jdzdw 23.10.2021) [ 7]
147



https://www.postgresql.org/docs/14/runtime-config-resource.html#RUNTIME-CONFIG-RESOURCE-BACKGROUND-WRITER
https://www.postgresql.org/docs/14/runtime-config-resource.html#RUNTIME-CONFIG-RESOURCE-BACKGROUND-WRITER

1 OfMmls tc s bdwiiter (L OH Ols L Istsls f OtcOd3j Ists d3tsy dz
postgresqgl.conf):

bgwriter delay -L OHOY Is LOHjtey ¢k &BjYHE ttOkzdHOB] O
Wesdeso 82 LOfdMmd. It otj v twOkzdHO 1 Istsls ftetsyj M
Csdzd yj Mlso © L OGteW L dzy dzdz’ n BlzW jtetso (L Ists dzO
fOtOd3j steOd3d) . 1 Olj d3 tsdmwriterfidelfyO | ls dpdly g jgdizm v
Meso ©. [ HA&ZOSCts, JjMmdzd o Hkdzj dzi BMSOY IsMw L OG t6"
dzj OCIsdo jdz Bsdzj J HdzdlIsj dzt detsy otej d3w. {t Mdzd 1 Ists
gL d3d tej dedw, Bdzes MudlsOjIsmw L OHOdzdz" &3 o d3d dzdzd 4 €

bgwriter_Iru_maxpages - L OH GQAC Md 3O dz! detsy yYydmadzs B EW j tot
M3ty i s L O dmMOIls: sy M Wsdtseos?2 LOfdmMd L O tC

bgwriter_Iru_multiplier - ydmdzts L OcteW L dgy dgdz" = BEW jtctse, |
syjtojHtsds teOlkzdzH j , LOoadMmdls tsls Istsets, MCtsdz ¢t
Mo jdgdaf ctsyj MO © HtojHr HEhAdR t©WOEZdH OR. dwite]j HC
E d3dzts 3 O Iskigwritedz®u_multiplier d ftej Hf sdZOE Oj Isfqw, Yl d .
BEW jtese fsbktjBlzjlsmw o MmdjHkshd2 ©OL. vejdd:
dzj Stslsstclzs MsteOR oSk s tojrrS d s sig®HO@y SSEDC s tag
fsLotsdw jls MmdedL dIls! dzOctezL S d2O L OfdMm: . Defaul

bgwriter_flush_after - S scHO ftotsyj MmMsdy Wsdtsets?2 L Of dm
Btsdz' " j LOHOdzdztsets tsBi ¥ 8O HOdzdz n, Mmjtca jtc HOY IS
LIsdr HOdzdzr = dz2O HdME.

H 3O dzj dz' € d dg@ ydJd dzdiv d3sgwriter_lru_maxpages d
bgwriter_lru_multiplier zd3j dz' h ©j Isfqw OCIsdo dzsyls ! 99 BHO/ 9"
ftesyd MMO Wtdsets?2 L Ofdmd, dzts ko jdzdydoe Oj Isfpyw
ftocdHY sfMw HtosdL otsHdIs! dzj f sftcj HMise j dzdzs Mj tco j to
9" f sdzgzj dzpf tctsmtso .

Htstlse jIsfise j dzdets, OdzestedIsdz tcOBtSIsT bgwriter:
0 Iz mdzlz sbgwrda® delay d3d dzdzd mJ ¢ k2 dzH
0 JmMdzd & MtejHdzj &3 L O Yydeédz L OfteOh do ©Oj Ismw N
N * bgwriter_Iru_multiplier O bgwriter_lru_maxpages G toW L dz' =
BkW jtotse
0 MsOtOjIsmw HJddOBdyuidnSEls o dz@ O &Lt fizsndsh O Is ¢
BLkWJter
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tls Ols d ibgwfrifezdzs y dets  sMdsslstcj Is! Mdzj Hzs W ddg L Of to
SELECT * FROM pg_stat_bgwriter \gx

postgres=# SELECT * FROM pg_stat_bgwriter \gx
-[ RECORD 1 ]--——-———-

checkpoints_timed

checkpoints_req

checkpoint_write_time

checkpoint_sync_time

buffers_checkpoint

buffers_clean

maxwritten_clean

buffers_backend

buffers_backend_fsync

buffers_alloc 191734

stats_reset 2021-03-07 09:25:01.016113+00

I feddydyfi, ofmy fcdvlisds.

[BMEgHd i3 sBhdj] dOMtes?2Cd X EktedOdzO:
L te 5 o tc dzAvekDevel (default Replica):
0 Minimal -dMmyf sdz! LEkzjlsmw fHtod otMmimisOdesoe dzj dzd d
dimf sdz' LzjIlsmw)
0 Replica - dzgj sBrtsHdd3 HdzvW otmMMmlsOdese dzj dedw dL
el fdzd S Oydd d fjttOyd?2 BROMMsess?2 BGBLOB IS
0 Logical-dmf sdz L 2jIlsqw Hdzvw dsedud MEts?2 tj § dzd ¢

1itBAatHd®BEs EZydls' o Ofsdz, h Qs tso jj thtlsW Is ddigifils ¢ f 5o
HOdzdzr = ots otej dBW ~"teOdzj ded W . [ dzwv  ftoj HislsoateOh j d
BjnOddL BO:

O Stdastetsdz d | MEddr N bk te-dadmzdzy Fdz L Odf i g 1@ «
Bj 7 O dagRCeB210

0 CStsdalstetsdz! dzr | MERAY s fidsdpoddag@udzd ¢ tsils € dz¥ yj dz'
Llsts dz@e zOOMRSH' d20 fsHfyy s C tsdzstesd dzts
ntcOdzj ded W . ( Mdzd & o0fM dMftsd L ks Ilsmw Of
ftcj HslsoatcOh jdedw 1 Ists2 fftotse dzj d3r , sts o C dz¥
1 sflsctej M Md3r MdzO dzj Is

rs 12 ojtemdd dBsydzs o Cdz¢ ydls! Istsdzr €ts ftod dd
pg_createcluster --data-checksums

g 12 ojtelmdd &ty ds dfgscdaeckssmD Is dzsk Msdstzf Sks
Ctetej Clsdats tsMlsOdetso dzj dedzgs s € dzOfls j to .

100 crC32 https://en.wikipedia.org/wiki/Cyclic_redundancy check ( @l © tsB te O j dzd W
23.10.2021) [8]

101 pg_checksums https://www.postgresql.org/docs/13/app-pgchecksums.html ( H Ols ©
sBtwOh jdzdw 23.09.2021) [ 9]
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l smd3tslsted dz, oG dz¥ yy dz dzd ¢ OOy Iste § sdzlstetsdzd dz
SHOW data_checksums;

buffer_temp=# SHOW data_checksums;
data_checksums

(1 row)

1 Offlstets2 S d Ctdastetsdz dzr 7 fylz Bd:

ignore_checksum_failure - f ted B dZOtclzy j dzdd h B¢ ¢ Bdzls
ftod vylsjddd, 1stmseteim Moseh Ojls B hdBSi d
1 ed o & dz¢ goozdctfecksum_failure, mMdmlsy B0 dedestecdtclzjls
ftejHiftjyHjddd &3 d §tetsHsdzy Qfjoly fdss tls if. O HCJ lschiar] ¥ 3t
ddzd MmMtsCter Isds ftsotejyHJjddwY HOdzdz =~ . 1 € dz¢ yJ ded §
shdeS¢d d fozzyj-dgvHOtktz - O0CEgEBKE" | dsekzls dOnRts
RLA&Bj dzdls! jets Mtshiswdd] &oyjl btsd ¢t Mz jtfsd

wal_log_hints - L ®dMm" 9 OJ Is o my MsH J to d B J COYHB2
dL o3 dgj dzdw = HOYJ ddztV stedzOyd sdzddf 68d Ba Gdzt D edtddz Ll
data_checksums -dzj W 9 dzts o n

wal_compression - 9 € dz¢ yd Is MY Oldy Y ktdzOdzse, WAL L
B3d MIs O, dets tOMatsHEZjIsMW Htosyl MMtstcdesy otcj &Y. De

vOCY] dzjsBoBH]ES SBMEZHdl! -OEOCkjtt &OCEklL
) sflsswdde 2 §sbsS L Ofdmg
5 TOEOCjte &OCEkLSd Slddyuojkny sk silkod
5 fsidzj HisSe Olsj dz' &gOW L OfdMm' , skikkdss d]
o' BdLOj & WORdsoky MmdMmjdz / kNsts?flks
cOBlOs h i dEMsEPsd dzOcthkL ¢ d
o ftod o' MSCB2t@OBER) &fJ WAL &O lHj d d A
HdMS OR ( fd dgo s HAJdzO 6 PIGHPAGEA® pg _wal )

tdHEBS Ylsj dzd d
5 fied osMmmlsOdss dzj dzd d
5 fiod OBl wasemde), ffijephd ©j § 2dSO dzj EMmy e
f skzyols! L ofdmnd

Vod { bts@lsewlfj jMmis! HoO iyxdko L Ofdmnd:
o Md dzn tots dzdzO W
8 Ofd dzx to s dzdzO W™

1024  d3o tsdz' dzO W URI fijthsd@aBt.ru/simvolicheskie-i-zhestkie-ssylki-linux ( H Ols © tsB te O j dad W
23.10.2021) [10]
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[ded ddsjs s fteddeydtf dOdz dzks tcOL dzd ykz, MEtstetsMls
4 ddzm tosdzdzOY L Of d !

¢ dze tstcd Is d3:

fted Wdc¢MOydd dLd3jdzjdzd?2 MBteOMr 9 Ojls dz
9C s yoOv LOfdMm & WdSmoydd

NYHJls commit _d®ECdsy o dty M daf a3 dzd 4 C Oommi
kteOdzL OC yd 2

O«

O«

MOLOSIjtedmisdSd:
) dzv ) COwOddsdiekjsmy HEde s j ydzsfils!
[ dqdzzf: ko j dzd ude O] Is-figlad »ajte jndgts tetdsldrisdzd ¢ ©

1 OMmMstes? € (:
synchronous_commit = on
commit_delay = 0
commit_siblings =5

O« O¢ O«

¢ Md dzm tetsdzdzOW L Off d My

¢ dze sted Is d3:

ydedzr Lo0ofdmd yJjtejrL wal writer _del ay
LOfdMr 90jls Istsdzr €5 yJjdzdS sdz L Of tsdzdzj dzdzr |
dzts J mMdzd dzseor 7 ftsdzdz" = MisteOdzedy dzj Is, Is ts
CtsdzyO

O¢ O¢ O«

MOteOSCIsjtedMmisd S d:

CGOtOdzZlsdtelzj smw Mse zOMtse OdzdztsmIs! , dzs dzj H
d3d dzlz M : LOWdSMmdtetspd@dizdz dRZ3tsalelsz] df estf Oflis ¢
wal_writer_delay)

fdze : Edgd dz O sv-MEsjedghistis € dzpU@Is j dz' dzts
10 MIisOter = HDD ®©OLddyd @)y ils HsMisdeOls!

O¢ O«

(@]

1 OMmMstes? € (:
O synchronous_commit = off (&@tsydests dL d3gj dagv

w

0 wal_writer_delay = 200ms

) shsslstedd dz0 §©OCIsdS .
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I sftesBlzj d3 dzOGtlzL sydatsyd sj Misdtetseo Odzd J§ ) md

B ddd Ud 6jpgberdadPdzd s iz
ltesdddyd Odzd L-elg paiBterfelz § &3 Isj Mistse ™ j I1sOB dzd Y’
pgbench -i buffer_temp

17 sdzdzd dg Is
pgbench -P 1 -T 10 buffer_temp

postgres@postgresly: /home/aeugene$ pgbench -P 1 -T 10 buffer_temp
pgbench (14.0 (Ubuntu 14.0-1.pgdg21.04+1))

starting vacuum...end.

progress: 1.0 672.
progress: 2 650.
progress: 6uU2.
progress: 650.
progress: 638.
progress: 664 .
progress: 632.
progress: 632.0 tps, lat 1.583 ms stddev ©.149
progress: 9. 635.0 tps, lat 1.575 ms stddev 0.130
progress: 10.0 s, 628.0 tps, lat 1.591 ms stddev 0.166
transaction type: <builtin: TPC-B (sort of)>

scaling factor: 1

query mode: simple

number of clients: 1

number of threads: 1

duration: 10 s

number of transactions actually processed: 644l
latency average = 1.551 ms

latency stddev = ©.164 ms

initial connection time = 3.781 ms

tps = 644.564880 (without initial connection time)

.U81 ms stddev
.539 ms stddev
.555 ms stddev
.538 ms stddev
.568 ms stddev
.505 ms stddev
.581 ms stddev

.211
.165
.162
.156
.145
141
.1led

tps, lat
tps, lat
tps, lat
tps, lat
tps, lat
tps, lat
tps, lat

muvmumummnmunmuun
clcNoNoNoNoNoNoNo]
RFRRRERRRRRRP
clcNoNoNoNcNoNoNo]

r
"
T
I
I
I
I
I
I

[cNoNoNoNoNoNo Nl

l MtejHdzjd3 640 IstcOdzt OCyd2 o MmjSkdzHlz.

103 pghench https://www.postgresal.org/docs/14/pgbench.html ( H Ols © Bt OM jdedw 23. 10.
[11]
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I 8¢€ dz¢ Iy dgn to ts Gazz B d Is
ALTER SYSTEM SET synchronous_commit = off;

17 sdzdzd dg Is
pgbench -P 1 -T 10 buffer_temp

postgres@postgreslid: /home/aeugene$ pgbench -P 1 -T 10 buffer_temp
pgbench (14.0 (Ubuntu 14.0-1.pgdg2l.04+1))

starting vacuum...end.

progress: 1. 712.0 tps, lat 1.398 ms stddev 0.253

progress: 2. 667.0 tps, lat 1.499 ms stddev 0.187
progress: 3. 664.0 tps, lat 1.506 ms stddev ©.325
progress: U. 651.0 tps, lat 1.534 ms stddev 0.258
"C

SO YjtibQfBEz doj EZodHjdzd tOL dzdy" ?

stsdalt d ¢ bz @s@sy it ) udls Odz .

] O OdzlsT  tejh jddw f tetse dzj d3r

0 SELECT pg_reload_conf();
0 sudo pg_ctlcluster 14 main reload
0 MHj dzOIs! ] MIsOls Mmjtco j O

lrBjtejd3 90tedOdzls d3wWeCts2 HjtejLOctekzL & d Ctsdat d
SELECT pg_reload_conf();

4 dzts a @ f [z fridsidfiviis
pgbench -P 1 -T 10 buffer_temp

progress: 10.0 s, 1321.1 tps, lat 0.757 ms stddev 0.155
transaction type: <builtin: TPC-B (sort of)>

scaling factor: 1

query mode: simple

number of clients: 1

number of threads: 1

duration: 10 s

number of transactions actually processed: 13417
latency average = 0.745 ms

latency stddev = ©.162 ms

initial connection time = 4.062 ms

tps = 1342.172042 (without initial connection time)

SsO¢ 90d3 ttOLddYyod o9 2 tLOLO?
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I dltsej, & ©OMMdslse) dd L Oujd dlzydr 3 kidC
fMlssesdlz Ekojddyjddy f(tsdLotHdljd dshlsd ddd
LOB] UO@E S LicOlsdzgs sldsmdls! M ¢ Ofddet o dedes Bz o
ftedtesfls ftsdLosHdl] d dsfmisd, ds jMmis! " OdM § sk
fOHjddd CdOMlsj 0. 1 ilsdz HdY Wddodhss' & ktC
iy qd Atslsw Br 20 kPtsody SCtdStjlsds? kSeOdL O yd

Itsdzjj foHtesBds C OS¢ odzkelsted EmMbtetsj dz f bgEhHhiEsr@B sisT
ftesydlsOls:  ahtthiglBv@ve interdb.jp/pa/pasgl08.htmli

I My SCd3OdzH T , tOmMmBsiste i dzdz | 9 LIss?2 Ed&zOo ], or BBy J
https://github.com/aeuge/Postgres14book/blob/main/scripts/08/wal.txt
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injzffstewrHtsyj dzdj SCodeS ko] desdese s HEsfiskzy O ¢
fjtejH tBtOh jddjd ¢ HOddk 3 ftsyj M L OR e
fsmdzj tBte®BMpdEGEY HOJ IS

0 Hiskes2 Htesyd M d 2O Y dz@&Jnls sEtSY H j dedW  t6j ML
odHdls BdZsCdiesoa k. tiydds sYdHOdY L Osdfr

0 BdzsCdtesaCd ftedotsHwIls € tsyjted HW O3

J
J
t

O¢ O«

[ Odz! dzj 2h jJj t©WOLoadlIsdy:
0 dBdzets e 5o j tofd-iepdpSfidsdz! €5 o jtofd?2 HOdzdz =, dzj
ofjrn ftosB dzj &
0 sflsddsdfmisdud MS dj§ Berthf of eigo Ceddzts S qtelz® smw
dzj ZHOYdesdz Milsj yd dedd BMlssWilsj dz Milse o 5L dgd

vyiIss ff sSHtcOL [z d3jteg) Anjizldcitys dff ts H
0 eafpy, ybt d@syds dqHjdsdWdydtetse Ols!

ledd3j 67 ) Mzehse :

6j Odz dzF | RwOdeddsr j tBi jCIsT: MmlseOddyr , Is
MlstekzC skt HOMMOGY bd-s@BEFY" , BEWjter . . .)
OBMiOCIsdyr j toj Mztemr ( udmds)

O¢ O¢ O«

ANOCIstster , o dzdf esifd p Sde@ Is j:dz' dets M ls ¢
0 GleOdzz dzw tedzts s - MRty Yditelis o CHj IsOdzdL Oyd d, Iz
djtwOtendd toj Mztemtse
3 dzOf tod d3d ts: sOB dzd yoO Y MmlistelO@a dggdy O Wnls te
CtsteL d dzr
0 o' hgtcOdzlz dzw terdtsdylsh' | o SL sy desMmilsj2 Hdzw f Ots

tddd3r BIzBS dJteso ¢
0 Mo @3 Misdd3sMmis! )y dise Bt H]dv]jlshY &GOl
0 Btsdz' h j Mtseo i3y Misd A3t B sde'iMid dZsBasL sy dzsMmis § 2
f Otc Odzdzj dzd L d30

Il dHr B dztS dotOts adas{Qy Ot Is s Isdf kz:

0 dm¢ dzt ydIs jeszludeve) (
0 Mtse d3j Mishiareq)
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tcOL HY tdz)v d3jsded 5 d L dzd
[ sdze ts9 toj d3j dzdz" |
LOR90OIs" 9 O Ismw

BdzsC dtetse € d:

HtS
HOdzdz" o3 ( dzOf tod d3j tc,

ydmdzs tej 3 d d3tse
Clswy j dzse j MdzOW e

CsdzyO IstcOdzL |
sOB dzd yr d =«

ddz cOMistelzS Iskzt

steOlsS sitetsydz j

d3Ezd s ste d dzG s A3

BdzsCdtetso € d:

6 5B’ Yydzs LONoOIr 90 sy O Hidd fjchk
Qo lstsdBOIsd uj ¢ d)
6 d Sldshvishy ¢ MstkSlskztOd o 6§ jtOldo das?
0 B3 ded sz 3 tej % d Btso
5 czj GCo jMdzOW e ddzW cOMlstebClik O, dBsddlstisd
4D BOIsd Y dztds OB M Is) B dsCdieso S d O Hej B
mMdzj s h dd&3 BBLOL SA3:
(Tp;;';"; \) sharf_c,i_rﬂSﬂorf,f.[ﬂ’l‘ﬁﬂ_??fgﬁ_bl,e_)ﬁ shared buffers (nerkosecHbie)
g — — ~ > \h_\.‘ )
£ D
y -"’L /“_@ /l\\‘ %
‘:\\,‘__ e "/) rpsi3HbIiA Bydep
(;_A%B <ii//\>'/
e Ny :
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10 Moijdi ©OLddudy j Id§r BdSCdiese s GBEL G
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LOydy &5 f) MO & bewp@fesfEhtS - o BN j2 ©OLH,
OBV Eiftco Jis@zj ] §oHiEE dzgs Boy RE* @O YHBOL:! o MlsOk

1 OB dz¢ HOIY L O dad dizd dBtsy fdgslocks™:tcj HMis Oo dzj dzd |
0 locktype-Isdf BdzsSCdtekzj @i3sects toj MztemMO, dzOf tod d3j
0 mode-toj )y dd3 BdatsS dqtetso € d

RA&zWtcOMstczC sEO:
0 sYjtejH! BopdOde) §tetsfishkigiedayt s toj Mz’
0 sBdzOtclkzy jdzd] oL Odd3sB dzsC Jqtetso 5€

[etOdzd yd dedesy S tsdzd yd Milso ts:

0 sBh jj Ctsdzd yj Mlse s max_locks_per_transaction |
max_connections
0 fted 1 Istsdg s H dzO StcOdzL OC ydw By Jd

max_locks_per_transaction

[ dzv  lsreldtion (s tOffd&Ols ted seMdzdocks o 5 tz@s j dzb )
fpdzj Hzs M dj wixdd' d fedofml@dzisdy dadtj DD & :

PeXXnmsbl
« Access Share SELECT
« Row Share SELECT FOR UPDATE/SHARE SonycKaor
« Row Exclusive UPDATE, DELETE, INSERT "’ M3MeHeHMe

AaHHbIX

« Share Update Exclusive VACUUM, ALTER TABLE,
CREATE INDEX CONCURRENTLY L_|

« Share CREATE INDEX

» Share Row Exclusive CREATE TRIGGER, ALTER TABLE

« Exclusive REFRESH MAT. VIEW CONCURRENTLY
» Access Exclusive DROP, TRUNCATE, VACUUM FULL,

LOCK TABLE, ALTER TABLE, REFRESH MAT. VIEW

v j Mis! fjtcor j YJlsrtej ey dBO dOdZ f§tsL 9
f OtcOdzdzj dz' dz' ~ stcOdzL OC ydw n ftcso tsH (s dL d3d dzd dz
fsmistetsy dzd § dgdzn j € MO L OB dzs C ff iz l§ s d3lzdz0 i3 Isls © B Uz dz¥z |
f sfistetsj dad j- CREBTE INHER CONCURRENTLY.

04 ) wtsCdetsoCd ® PostgreSQL: 1. 1 dzsSdtutsesSd tilsdsh j dzd 2

URL https://habr.com/ru/company/postgrespro/blog/462877/ ( H Ole@ OB j dzdw 23.09. 2021) [ !
105 bg_locks URL  https://www.postgresql.org/docs/14/view-pg-locks.html ( H OIS © tsB te O j dzd W
23.09.2021) 2]
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[Bhks M- pEBJHREE &zt ddespdgOdf sj HiNlsOa dl! sOC:

3anpawunBaeMblii pexnM TeKyw i pexum GNoKWPOBKH
GMNOKUPOBKH
ACCESS ROW ROW SHARE UPDATE SHA SHARE ROW EXCLUSI ACCESS
SHARE SHARE EXCLUSIVE EXCLUSIVE RE EXCLUSIVE VE EXCLUSIVE
ACCESS SHARE X
ROW SHARE X X
ROW EXCLUSIVE X X X X
SHARE UPDATE X X X X X
EXCLUSIVE
SHARE X X X X X
SHARE ROW X X X X X X
EXCLUSIVE
EXCLUSIVE X X X X X X X
ACCESS EXCLUSIVE X X X X X X X X

vts jMls! ®Br ydy 2 ©OLHjdWjdgr 2 HeMlsky daj B dt
Hsflskz] Ctsd) ©jydBO @O L OfYdiet o B0 dsd M figzs L jfhovdz'

10ftedd3j te, dL Hdts?2 IbtcOdet OCydd HjdBdg &3 SEL
sOB d&zd y dzO¢ zOHTM 9 OjIsw twiydd BdzsCdJteso ¢ d ACCE.
frisoj g MHj dzOls! SELECIMEsBWsds® Hyg fssQisdggd yd o d
Hisfiskz feskazjuy dz. [HdzZOS s, jMmdd dL HEekzes? kStOdi C
Hsflskzdy € (Its?2 kOBddyj (ACCESS EXCLWSI! V) dC
dzi sdzzydds, 5¢0 B dtoso O tls Httkedn IstcOdzL C

[ O O21Is] tOLBjtY dd Btsdzj J] §fHtetsBdzr 2 ftoddij to d

- timeline

| access share - SELECT 1 |

access share - SELECT 2

| access share - SELECT 3 |

— ____—___h“-h-.h__‘f"f:-// _______..J

_~"Hayaro BbiNonHeHns Z o N
/" Bakyyma, [I0 3TOr0 OH XAEM — T~
| OKOH4aHWSA BBINOHEHWA "| v Hayano BbINonHeHWs 3apocoB 3 1 4, N
\ npeabiayLUMX 3anpocos 1 1 /| [10 3TOTO OHW XAYT 3aBEpPLLEHNS }
\\\ 2, Tak emy HyxHa e N BKCIIO3MBHOI BNIOKMPOBKM 4
"“-\-\__\_ /’

~3KCKINI03MBHas Griokuposka

— - — -
— — — _
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bdzj o0 dOftOots Ek dzOf Is0O2 3dzO2 dz, Mo jtcrnlz o
ststslse jIsise j dedets, E dzOfp o' f sdzdaw j sfqw HEsMiskzf Ho
Bedsj dzs Clsster 7 feditsHdls C(sBOdHO VACEBWE FULL
stcjBlzjls 1+ CMCdzt L dodets?2 B dzs€ d tosjodR@, df =jO diftslz hj jlsh s
dzs BT § BizsC dteso C d- w0 H®B Isj CuUs@o j toh j dzd W Ho lzn |
stcOdzL OCyd2. It oatejddY 1 Issets Y JHOdedY HtodntSHWI
sydtejHd Mmlstsdls 1 ¢ MC dzo-LsgipddzCevlz HEzABS CtaptafHo@lD j Vv ¢
ktsdz S5 f SiEgc 2 lds sig@Ydjs! OBk,

stcsd3j relation Mmikh jmlselzels d Httkzedy Isdfr t
0 Extend - HsB Qo dzj dzdJ MlstcOdedy ¢ WO2dzE rel at
dZso " 7 LOfdMmji2, Yyt HOO ftetsyj MMO GH dat
flstc ©ded yd

Object-tsls detsh j dzd § Oda@OE O Mej B0 d Is. §.
Page-MisteOdzd yO (dMmfsd Lzjlsmw dgj Ctslstster d3d |
Tuple-9 jtemdw MlstetsC d

Advisory - toj S tsd3j dzH Olsj dz' dzOW BdzcC dtese € O,
EMlsOdz0o dzd @ O sfyw Oolss®kOIsdyj MSd, did L
ftoeddzsy jdzdw. RR BEZHGBdts JdMifjekd: { tsd @sy j dzdzC
H dzW C-Ot€ d Ry dzj 2 Istcj Blzj Ismw ks dSs O B Oz
ofdMmr o O h OWMmw 9o MISOdzH Otelsdzlz dtsedSkz tsBT
Transactionid -Istc O dzL O¢ ydw

Virtualxid -o dtelsz Odz! dzOW" IstcOdaL OC ydw

(@]

O¢ O¢ O¢ O«

O¢ O«

tdxddr eofmy Isd yi:
5 dMmC dzs ydlsj dz dzr 2
8 ©OLHJ dv j dgr 2

1 0Mstes?2Cd BdtsCdiesa 56 .

YlstsB T ZL dzOIs sj SkhdyJ BdzsC qtetso € d, dmy tsd
pg_locks.

SOYHOwW MmimMmdwy dqdii il Meats?2 pid, Tt Ctlttsdik
| sdi3jte pid Bsy ddsts tzdzdz® s

SELECT pg_backend_pid();

YIssB T ZL dzOlIs+ | Clsts dzO M BdzsC qtelzj Is, d
pg_blocking_pids(pid);

OGSy ] dBsyjd3 dzOMmlstesdls! o oesH MtssBh jdzd?2 © E
EMmMisOdatso dzj dzdz" 2 f Otc O3] Istdogoelock waktdzOdz Mmj tco j 6 O
0 deadlock_timeout -Is©2 d&3OkIs HdY HJHEZSCB ( ttOMMdBE
G izO9 j )
0 log_min_duration_statement-Is ©2 dizOkIs H &V f§tetsMmisr = B dzts
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0 lock_timeout - 3OC d ©3Odz! detsj otej dBW Y JHOdzdWwW B
Coshbstes?2 ftoj CteOlsdlsmw tsYyYdHOdd] d HftesdL 2
stcOdzL OC ydd

ltej HdCOdz j] BWtsCdiose € d

v jtedifftdg HdSC OB dzBe Jotf 59 ®d iz HOo des, Hted  jtco
toj OdzdL s9 Ols!  ftsdzdzzs dJLtsdzv yd¥ dzO tsfdesea j B dztsC d |
Serializable, aAatlsw MIsOdH OtclsO® SQL o Is] otcj d3j dz
M Ctbttes? ISEHO MistdzS dglz dzd ! , fn) StddsasV AzO o figj rlis
ftosydisOdedz = d dL d3j dgv dede" = MlstetsS dzj HOY IS { ts5dzd
fswodishMistesCd, sfOHOsNd] ftH Isj yj Ekhmdse dw
fewodz dedt WOdzlssdzdscea. RHJVW HtojHJCOIde » BdzBE Jtot
Mstets ¢, O ftjddSideftsoor gz dzdd L Of tesmO M [k
LOB S dteso Ols! ftojHdSOI b > 20, 1Ists dzgj HOMIs
fsfOHOshdj ftH EhMasedj d fsLeotddls dLBjyOl: W

lted {1 sd3 dzj sBaBHd®BS EZydls™ 9 Ols Yybsts o 1 sf
tcl OdzdL s Pz flOUter MM jMlsokze h j2 dLsdYyydd dO ¢t
vy toditfftdzl HJ S OlsdzOvY BHEAgSE Gtlzigw C Odzs fd3r Mz jets o Cfs
( Mdzd B dOWEZY o Ojlsmw ¢cdzj mntstesh OWe (tsfdzj HisSe Olsj d
Bsydls ModHjlsjdz Mlsotsea Ols! B O@pKBOwdd, IstcOdz OF

I M sdiz3d dz0j dstely Oy yd v [ tcts Setelizalfle: s dzw y d d
0 dimfsdz' LEzjlsmw o Htsftsdzdzj dedj ¢ BB" Ydats?2 (L
0 sflsddddmisdujMSdj BasSCdtseSCd, dOL o Odedj fr

RdzWW sted3Oydw o tsBh j2 fO0d@3vIsd Mmjteo j 6O:
0 d3tsy dets ftsdzzudls’ joded pofleckst s Oofiff j yd Odz! dz'
tcjyddsds SI ReadLock:
SELECT locktype, relation::REGCLASS, granted FROM pg_locks
WHERE mode = 'SIReadLock’;

vO0Cdr BEBSCdesotst BB jIs Brils! eteOded yj dedats
6 max_pred_locks_per_transaction I max_connections
0 tSH dz0O stcOdzL OC ydqw Bsy s ftejor mdls:
max_pred_locks_per_transaction

@) cjHdCOd § BasCdesa Cd
https://git.postgresqgl.org/gitweb/?p=postgresgl.git;a=blob;f=src/backend/storage/Imgr/README-
SSI;hb=HEAD ( HOIs©® tBtOh jdzdB] 23. 10. 2021) [
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vOCyj tfftjH] dj dzts
slsdetsh j dad W :
max_pred_locks_per_relation - dz@ Is dzts " j dzd j
max_pred_locks_per_page - dz@nilstc O dzd y Iz

Csdzdyj Mot §tojHdC Olsdy -

O¢ O«

O«

ftedqtejorhjddd
Ztctso dgW
BdaztsC qtoetso ts€C

BdtsC qtetso 5¢ 1 tc

d mMdzd Mdzdh €t
B dzfs

Csdzduj filse O
B dztgXodlsdss off'CQ) ey v ls +
%O MisteOdkdyr, fsdmisHdls

) sidBslstedds dz0 OS] .

l shdigtslsted dz dz0 Isj Skzh dj

BdsCdiesoCd ©BI jClto

SELECT * FROM pg_locks \gx

-[ RECORD 1 ]------
locktype

database

relation

page

tuple

virtualxid
transactionid
classid

objid

objsubid
virtualtransaction
pid

mode

granted

fastpath

-[ RECORD 2 ]-----—-
locktype

database

relation

page

tuple

virtualxid
transactionid
classid

objid

objsubid
virtualtransaction
pid

mode

granted

fastpath

1 HJ M

dj §f sMtej HMiso j dzdzibg_|soRIABI4IYE] W C M C dzs L d o dalz ¥

relation
13445
12141

3/29
985
AccessSharelock

virtualxid

3/29
985
ExclusivelLock

t
t

BdatsC dqtetso C Iz 9
B dzts € ( t

ZodHdd HogOL v Doz Nz

ZzOh 2 IsteOdzL OCyds . 1 fted {stsd3 BdzsC dicsa C O dHY L
O oadtelskzOdz’ dzkz¢ de@hdg' Stistf weiwl) j M O. 1 5 s toj H j dzy dgder
WdLduimMSkes o HOddy 2 dRsdkj i 1 shsctej i dagj d&zOUdd

107 y/xid vs transactionid
(HOISO tBtON j dad W

https://progi.pro/ponimanie-tipa-tranzakcii-virtualxid-v-postgres-3892336
23.10.2021) [ 4]
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1 sdsts ispieldyds M d d
SELECT pg_backend_pid();

l sfisslsted d3, o Cdzs yj dets ozd dzse tetso Odedj B dzts€ d te
SHOW log_lock_waits;

postgres=# SELECT pg_backend_pid();
pg_backend_pid

(1 row)

postgres=# SHOW log_lock_waits;
log_lock_waits

(1 row)

pid 985 - COC t©OdzOMpjid MifMdd f GLjH HEh jE& f
EdisdyOddy dscdiese Oddj BEsSdise S sl dv yj das.

HSLHOHA IsOBdZzdykz Hdzw dzOh jets LOdzvIsdw d 4 t
CREATE DATABASE locks;
\c locks

[BtcOIsdds oadad 30ded j, ylsts pid dL d&3j ded dzqwv, IsO¢
SELECT pg_backend_pid();
CREATE TABLE t (i int);

postgres=# CREATE DATABASE locks;
CREATE DATABASE
postgres=# \c locks
You are now connected to database "locks" as user "postgres".
locks=# SELECT pg_backend_pid();
pg_backend_pid

(1 row)

locks=# CREATE TABLE t (i int);
CREATE TABLE

I smdislsted d3, Yls BIEW d2® joc d Wzg tkY J IRBMVATION] H 5 d3
BEGIN;
SELECT * FROM pg_locks;

locktype | database | relation | page | tuple | virtualxid | transactionid | classid | objid | objsubid | virtualtran
saction | pid | | granted | fastpath

relation 13445 | 12141 |
| 985 | AccessShareLock | t

virtualxid |
| 985 | ExclusiveLock | t
(2 rows)
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Idudds ssd €5 Hishiskzy dzO pSELKEGT o ¢ tofs k& Getizh gizbizy
ktcOdzt OCyd¥ HdW {lsets MiDEMels [kedsd§tivdbnt dad
o MlsOl! j [4].

HSLHOHdA ftjHMisOoadzjdzedy o L Ists?2 IsteOdzt O ydd
CREATE VIEW v AS SELECT * FROM t;
SELECT * FROM pg_locks;

locktype | database | relation | page | tuple | virtualxid | transactionid | classid | objid | objsubid | virtualt
ransaction | pid | | granted | fastpath
——————————————— e

relation 13445 | 16385 |
AccessSharelock
relation 13445 | 12141 |
I

|

|
AccessSharelLock

virtualxid |
Exclusivelock

relation 13445 | 16582 |
AccessExclusiveLock |

transactionid | |

| 985 | ExclusivelLock |
object | 13445 | | 2615 | 2200 |
| 985 | AccessShareLock |

(6 rows)

l fittots? MlstesC ] ftswoeoddzOf! MtesycoO M IsOB dzd
SELECT relname FROM pg_class WHERE oid = 16385;

-

postgres=# select relname from pg_class where oid = 16385;
relname

(1 row)

I Btejlst j2 MmMbtest¢j dwOf frelasddsqidafj16582. U C
sBtcOIsddz oded 3ZOded j, uybsts eofmj virtual xid §tddzOH
stcOdzet OC ydw 19385. 1 4 Ldi3jLde) wddfjd daddzlzoshig jedsdsj 2 s tol

[5C Olsd®dzL OC yd *
ROLLBACK;
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Advisory locks.

rdzv ftcOCIsd¢d BEZHJd@ OBBISOI! L Hekma  OtOd
Mstslse j sMise j dedets, Mmj Minpdw .

Il fjwotsds B8Cdzgj dzOydey s SteOdzt OCyde M tod € tsd3d
ydmdazs. v dmdzs § sdzkz yd &3 Wik dzSiisdests Cagt, h 16f idglateiz . Wz W

BEGIN;

SELECT hashtext('block me');

VisOdzso dd3 BdztsC dqetso S & dzO 1 Ists ydmdzs:
SELECT pg_advisory_lock(hashtext('block me"));

} st ispieldhds mmd d
SELECT pg_backend_pid();

locks=# BEGIN;

BEGIN

locks=*# SELECT hashtext('block me');
hashtext

676746952
(1 row)

locks=*# SELECT pg_advisory_lock(hashtext('block me"));

pg_advisory_lock

(1 row)

locks=*# SELECT pg_backend_pid();
pg_backend_pid

(1 row)

I shisslsted d3, yYybts k2 dzOmMm m Bz dJtss ¢ O] :
SELECT locktype, relation::REGCLASS, virtualxid AS virtxid,
transactionid AS xid, mode, granted FROM pg_locks WHERE pid = 6413;

locks=*# SELECT locktype, relation::REGCLASS, virtualxid AS virtxid, transactionid AS xid, mode, granted FROM pg_locks WHERE pid = 64
13;

locktype | relation | virtxid | xid | | granted
AAAAAAAAAAAA B e St S T

relation | pg_locks | | AccessSharelock | t
virtualxid | | Exclusivelock
advisory | | Exclusivelock

(3 rows)

) 5o d &ZOM! toj Stsdsj dzH Olsj dz' O B sSC deso S O. 1
tod Y dadd .

108 Hash https://en.wikipedia.org/wiki/Hash _function ( H Ols @ B KON jdzd™ 24.10.2021)
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I sftetselzj &3 f sdzeydls: € dLEWROHBMIsEY L oltttsc
SELECT pg_advisory_lock(hashtext('block me"));

vOSC CO¢ ddCOCdR kO2&Oksse & fiojte’ o Oded "
BdsC dieso$O BRkHjls adMmjls! HEs Ijn fot, §sS0 d
fjMimdwemlsOdso doh OF BdsSdesaSlk. 1d Sdsjdssdls o
BdzsC dieso Sk, dzd ' SO fydwis'-Beztze §Eiss 8 €Iz diis > Hz
fMdgw s ksd € dL mjmhdd, Sskssow jvy d kflsOdss

locks=*# COMMIT;

COMMIT

locks=# SELECT pg_advisory_unlock(hashtext('block me'));
pg_advisory_unlock

Il &z desea ¢ d MisttsC .

7 wOmMmdiislstej dzd BasSdeseo¢d Bl jCIsse o § Od3w
LOB S dtetse Olst  d3d dzozdff t5jdatlzd MBIcisT HOEKOIBGZz dzj - 9 Ols(
9 1 sMmMbsctej My HftodHlzdOdz Mots?2 d3j -~ Odzd L 3.

ljtejraBHdd S8 olststosdiz 1 sOfk (O Mad d3d o dzdL

1 tsdzj j YHisBds @By E®@ZEeyfdOt!: o MisOls! |

09, sCdietso $d ® PostgreSQURL 2. 1 dizsSdtetseaSd MbstetsS
https://habr.com/ru/company/postgrespro/blog/463819/( H Ols© B WO jddw 24. 09.2021)
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