KYMJEHQ HA
SKLARGH LK £-2M

TekyLWm N CTeH COCTOUT U3 3-ex

Y3/I0B: vSO1.sSXXXXXX, vs02.sXXXXXX, vs03.sXXXXXX (XXXXXX - Ball HOMep CTyAeHTa).
PaboTa cteHaa 6 YacoB. 2 NONbITKW 3anycka CTeHAa.

1. Hapg Ttekctom Haxmute kHonky "Co3gatb crteHA". Kaxabi CTeHa co34aH MnoA
onpegeneHHyro Temy Kkypca. Cenyac Bbl Haxoautecb B Teme - 8. Jlornueckas
penankauma , 3ToT CTeH He NoAOUAET NMoj npakTuyeckmne 3aHATUA U3 4PYTrnX NMyHKTOB

Kypca.

3anyck 06bI4HO MAET A0 10 MUHYT, B peakux caydasx - 40 30 MUHYT.

2. Nocne co3panus cteHAa BaM HYy>XHO 3auty no SSH Ha sbox.slurm.io ¢ fnornHom u
napoJsieM 3 anyHoro KabuHerta (https://edu.slurm.io/):

ssh sP0PB1l@sbox.slurm.10
sO00001 Hy>XHO 3aMeHUTb Ha Ball HOMepP CTyAeHTa

[lanee BaM Hy>KHO MepeunTn Ha cam cTeHs (sbox ABASEeTCs MPOCTO jJuMpP-XOCTOM U He
NOHAAOOUTCA KpOMe Kak ANs BXOAa):

ssh vs@1.s5000001
s000001 cHOBa HY>XHO 3aMeHUTb Ha Ball JNYHbIN HOMEP CTYAEHTa

Ha xocte vsO1 y Bac ectb nosHble Npaga (BkaroYas 6ecnaponbHbiv sudo):

sudo -1
byabTe OCTOPOXXHbI N HE CIOMaUTe CTEHA A0 NPOXOXAEHUA BCEX 3a4aHNN )

[IpakTHKa: 3HAKOMCTBO C JIOTHYECKOH peniIMKalnueu

Mo>keTe 3anyCTuTb CKPUMT Ha CTeHA4e ~/practice/lecture4/1.log _replica.sh, KOTOPbIU
CrnukKep 3aryckana B BUAEO.



Mnn nponTtnce NO waram Tekyuen npakTuku
- https://gitlab.slurm.io/postgres/slurm_course/-
/blob/main/practice/lecture4/1.log_replica.md, Takxke npeacraBAeHHOM HUXE MO TEKCTY.

AHuUyuaausayus Kaacmepa

Mbl 3awnum Ha cteHa. Tenepb Bce gencteua ¢ CYBZ PostgreSQL mbl 6ygem BbIMOAHATL OT
NOKANbHOTO noJsib3oBartena postgres. [119 3TOro BbINOJHUM KOMaHAY

student$ sudo -u postgres -i
1. NHnymnannsmpyem knacrep

postgres$ pg_ctl -D /var/lib/pgsql/12/main5432 -o "--data-checksums" initdb
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 "en US.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 enabled.

creating directory /var/lib/pgsql/12/main5432 ... ok
creating subdirectories ... ok

selecting dynamic shared memory implementation ... posix
selecting default max _connections ... 100

selecting default shared buffers ... 128MB

selecting default time zone ... UTC

creating configuration files ... ok

running bootstrap script ... ok

performing post-bootstrap initialization ... ok

syncing data to disk ... ok

initdb: warning: enabling "trust" authentication for local connections

You can change this by editing pg hba.conf or using the option -A, or

--auth-local and --auth-host, the next time you run 1initdb.

Success. You can now start the database server using:
/usr/pgsql-12/bin/pg _ctl -D /var/lib/pgsql/12/main5432 -1 logfile start

2. 3anyckaem cepBep Ha NopTy 5432

postgres$ pg ctl -D /var/lib/pgsql/12/main5432 start

waiting for server to start....2021-04-14 15:03:13.103 UTC [27608] LOG: starting
PostgreSQL 12.5 on x86 64-pc-linux-gnu, compiled by gcc (GCC) 4.8.5 20150623 (Red Hat
4.8.5-39), 64-bit

2021-04-14 15:03:13.103 UTC [27608] LOG: 1listening on IPv4 address "127.0.0.1", port
5432

2021-04-14 15:03:13.107 UTC [27608] LOG: listening on Unix socket
"/var/run/postgresql/.s.PGSQL.5432"

2021-04-14 15:03:13.119 UTC [27608] LOG: listening on Unix socket
“ATEmpY .5 POSULL 5442

2021-04-14 15:03:13.133 UTC [27608] LOG: redirecting log output to logging collector
process

2021-04-14 15:03:13.133 UTC [27608] HINT: Future log output will appear in directory
tlog” .

done

server started

3. CMOTpUM, Kakou ypoBeHb MHOpMaLmn 3annceiaetcs B wal

postgres$ psql
psal (12.5)



Type "help" for help.

5432=> \X

Expanded display is on.

5432=> select * from pg settings where name ='wal level’;

=] RECORD 1 J---d=---ccccccmmmccccccccccccccccccccccmccccccmneee e
wal level
replica

name
setting
unit
category
short _desc
extra desc
context
vartype
source
min_val
max_val
enumvals
boot val
reset val
sourcefile
sourceline

pending restart

Write-Ahead Log / Settings
Set the level of information written to the WAL.

postmaster

enum

default

{minimal,replica,logical}
replica
replica

.F

4. [Ing NOTNYECcKou penainkauin 3Toro HeJoCTaTO4HO. [ToBblLlLaeMm YPOBEHb 3alncn 40

logical

5432=> alter system set wal level=logical;

5. Co3gaem HoBYHo 6a3y aaHHbIX 1 Tabauuy B Hewn. BctaBasem B Tabanuy 2 3anuncum

5432=> create database logical replica;

CREATE DATABASE

5432=> \c logical replica

5432=> create table test(id int primary key, name text);

CREATE TABLE

5432=> insert into test values (1,

INSERT @ 2

5432=> \qg

0. [Nepe3zanyckaem cepBep PostgreSQL

'Value 1'), (2, 'Value 2');

postgres$ pg ctl -D /var/lib/pgsql/12/main5432 restart

waiting for server to shut down....
server stopped

done

waiting for server to start....2021-04-14 16:26:12.493 UTC [28392] LOG: starting
PostgreSQL 12.5 on x86 64-pc-linux-gnu, compiled by gcc (GCC) 4.8.5 20150623 (Red Hat

4.8.5-39), 64-bit
2021-04-14 16:26:12.493

5432

2021-04-14 16:26:12.497
"/var/run/postgresql/.s.
2021-04-14 16:26:12.505

Sfempys .5, PGSOL 5432 °

2021-04-14
process

b2 172 S50 %

UTC [28392] LOG:

UTC [28392] LOG:

PGSQL .5432"

UTC [28392] LOG:

UTC [28392] LOG:

listening on IPv4 address "127.0.0.1", port
listening on Unix socket
listening on Unix socket

redirecting log output to logging collector



2021-04-14 16:26:12.525 UTC [28392] HINT:
llng" :

done

server started

/. Co3paeM KOnuo Ksacrtepa

Future log output will appear in directory

postgres$ pg basebackup -D /var/lib/pgsql/12/main5433 -v

initiating base backup, waiting for checkpoint to complete
checkpoint completed

write-ahead log start point: 0/2000028 on timeline 1
starting background WAL receiver

created temporary replication slot "pg basebackup 27705"
write-ahead log end point: 0/2000100

walting for background process to finish streaming ...

pg basebackup:
pg basebackup:
pg basebackup:
pg basebackup:
pg_basebackup:
pg basebackup:
pg basebackup:

pg basebackup:
pg basebackup:

8. ﬂposepﬂem, YyTO CO3,EI,E]HHI::II:1 HaMW cepBep HE MHUUKMNaTN30BdH KaK pennkKa

syncing data to disk ...
base backup completed

postgres$ 1s /var/lib/pgsql/12/main5433/

total 136

drwx------ 20 postgres postgres 4096 Apr 14 15:18 ./

drwx------ 6 postgres postgres 4096 Apr 14 15:18 ../

-PW-=-=-=-=- 1 postgres postgres 224 Apr 14 15:18 backup label
drwx------ 6 postgres postgres 4096 Apr 14 15:18 base/
-PW=-=====- 1 postgres postgres 30 Apr 14 15:18 current_logfiles
drwx------ 2 postgres postgres 4096 Apr 14 15:18 global/
drwx--=---- 2 postgres postgres 4096 Apr 14 15:18 log/

drwx------ 2 postgres postgres 4096 Apr 14 15:18 pg commit ts/
drwx------ 2 postgres postgres 4096 Apr 14 15:18 pg dynshmem/
-PW-=-=--=- 1 postgres postgres 4760 Apr 14 15:18 pg hba.conf
-PW------- 1 postgres postgres 1636 Apr 14 15:18 pg ident.conf
drwx------ 4 postgres postgres 4096 Apr 14 15:18 pg logical/
drwX===---- 4 postgres postgres 4096 Apr 14 15:18 pg multixact/
drwx===---- 2 postgres postgres 4096 Apr 14 15:18 pg notify/
drwx------ 2 postgres postgres 4096 Apr 14 15:18 pg replslot/
drwx------ 2 postgres postgres 4096 Apr 14 15:18 pg serial/
drwx------ 2 postgres postgres 4096 Apr 14 15:18 pg snapshots/
drwx------ 2 postgres postgres 4096 Apr 14 15:18 pg stat/
drwx------ 2 postgres postgres 4096 Apr 14 15:18 pg stat tmp/
drwx------ 2 postgres postgres 4096 Apr 14 15:18 pg subtrans/
drwx-==---- 2 postgres postgres 4096 Apr 14 15:18 pg tblspc/
drwx------ 2 postgres postgres 4096 Apr 14 15:18 pg twophase/
-PW======- 1 postgres postgres 3 Apr 14 15:18 PG_VERSION
drwx------ 3 postgres postgres 4096 Apr 14 15:18 pg wal/
drwx------ 2 postgres postgres 4096 Apr 14 15:18 pg xact/
-rW------- 1l posSTEres postgres 88 Apr 14 15:18 postgresgl.auto.conf
-M=-=====- 1 postgres postgres 26612 Apr 14 15:18 postgresgl.conf

9. 3anyckaem kKnactep Ha nopTty 5433

postgres$ echo "port=5433" >> /var/lib/pgsql/12/main5433/postgresql.conf
postgres$ pg ctl -D /var/lib/pgsql/12/main5433 start

waiting for server to start....2021-04-14 15:17:21.248 UTC [27721] LOG: starting
PostgreSQL 12.5 on x86 64-pc-linux-gnu, compiled by gcc (GCC) 4.8.5 20150623 (Red Hat
4.8.5-39), 64-bit

2021-04-14 15:17:21.248 UTC [27721] LOG:
5433

listening on IPv4 address "127.0.90.1", port



2021-04-14 15:17:21.252 UTC [27721] LOG: 1listening on Unix socket
"/var/run/postgresql/.s.PGSQL.5433"

2021-04-14 15:17:21.260 UTC [27721] LOG: 1listening on Unix socket
“/tmp/.s.PGSQL.5433"

2021-04-14 15:17:21.274 UTC [27721] LOG: redirecting log output to logging collector
process

2021-04-14 15:17:21.274 UTC [27721] HINT: Future log output will appear in directory
Cloa s

done

server started

10. MNMpoBepsem, 4uto oba KnacTepa 3anyLleHbl Kak CaMOCTOATENbHbIE CepBepa

postgres$ psql
psagl (12.5)
Type "help"” for help.

5432=> select pg is_in_recovery();
pg is _in_recovery

5432=> \q

postgres$ psql -p5433
psql (12.5)
Type "help" for help.

5433=> select pg is_in recovery();
pg 1s _1n_recovery

5433=> \q
11. Co3paem nybamkaunro Ha cepsepe 5432

postgres$ psql -d logical replica
psal. (12 .5
Type "help"” for help.

5432=> CREATE PUBLICATION pub_tbl FOR TABLE test;
CREATE PUBLICATION

5432=> \q
12. Ha cepBepe 5433 co3paemM NoANUCKY

postgres$ psql -p5433 -d logical replica
psal (12.5)
Type "help" for help.

5432=> CREATE SUBSCRIPTION sub tbl CONNECTION 'dbname=logical replica port=5432'
PUBLICATION pub tbl WITH (create slot = true, slot name = slot5432);
CREATE SUBSCRIPTION

5432=> \g
13. MNMpoBepsieM, YTO NOAMNUCUMK NOANNCANCA HA U3MEHEHWS

postgres$ psql logical replica



psql (12.5)

Type "help" for help.

532>\ %
Expanded display 1is on.

5432=> select * from pg stat replication;
-[ RECORD 1 J--=-4------cmcmmmmccmcccccccmceeeam

pid 29998

usesysid 10

usename postgres

application name | sub tbl

client addr

client hostname

client port -1

backend start 2021-04-14 17:21:47.552849+060
backend xmin

state streaming

sent_1lsn ©/5036560

write lsn ©/5036560

flush _1sn 0/5036560

replay lsn 0/5036560

write lag

flush lag

replay lag

sync_priority 0

sync_state async

reply time 2021-04-14 17:22:48.372962+00

14. Tenepb BCTaBaseM 3anncb Ha cepBepe Nybankaunm B Tabanuy test

5432=> INSERT INTO test VALUES (3, 'Value 3');
INSERT 0 1

5432=> \X
Expanded display is off.

5432=> select * from test ;
id | name
e e
1 Value 1
2 | Value 2
3 | Value 3
(3 rows)

5432=> \q
15. CMOTpUM, Kakasa cuTyaumna Ha cepsepe Ha nopTty 5433

postgres$ psql -p5433 -d logical replica
psal (12.5)
Type "help" for help.

5433=> select * from test;
id |  name

____+ __________
1 | Value 1
2 | value 2

(3 rows)

5433=> \q
HO noyemy He noaBMAaChb 3aNuUck? Balle MHeHWKe.



16. CMOTpUM, UTO B iorax Ha cepsepe 5433

postgres$ tail /var/lib/pgsql/12/main5433/log/postgresqgl-*

2021-04-14
worker for
2021-04-14
constraint
2021-04-14
2021-04-14
2021-064-14

17:44:28.853
subscription
17:44:28.892
"test pkey”

17:44:28.892
17:44:28.892
17:44:28.894

UTC [30647] LOG: 1logical replication table synchronization
"sub_tbl", table "test" has started
UTC [36647] ERROR: duplicate key value violates unique

UTC
UTC
UTC

130647 ] DETAIL: Key (id)=(1) already exists.
(30647 ] CONTEXT: COPY test, line 1
128438] LOG: background worker "logical replication

worker" (PID 30647) exited with exit code 1

2021-04-14
worker for
2021-04-14
constraint
2021-04-14
2021-04-14
2021-64-14

17:44:33.909
subscription
17:44:33.947
"test pkey"

17:44:33.947
17:44:33.947
17:44:33.948

UTC [30650] LOG: 1logical replication table synchronization
"sub_tbl", table "test"™ has started
UTC [30650] ERROR: duplicate key value violates unique

UTC
UTC
UTC

130650 ] DETAIL: Key (id)=(1) already exists.
(30650 CONTEXT: COPY test, line 1
128438] LOG: background worker "logical replication

worker" (PID 30650) exited with exit code 1
17. Ctano acHo? Xopouwo. VicnpaBum 31y cutyayuio

postgres$ psql -p5433
psgl (12.5)
Type "help" for help.

5433=> \c logical replica

You are now connected to database "logical replica"” as user "postgres".

5433=> delete from test ;
18. Noaoxxaem HEMHOTO...

5433=> select * from test ;
id | name
e e mmm—m——e
1 | Value 1
2 | Value 2
3 Value 3
(3 rows)

3anuncum nosiBUJINCH.

BHympu sno02uueckotl penaukayuu

19. aBante nonpobyem pazobpartbCs, YTO BHYTPU OrMYECKON penamkaumn. Yaanaem
Hallero NoAnMcYmnKa

5433=> drop subscription sub_ tbl ;
NOTICE: dropped replication slot "slot5432" on publisher
DROP SUBSCRIPTION

5433=> \q
20. 3axoanm Ha cepBep 5432 n co3aaem HoBYHO b/l n nhornyeckun cnoT penankauum B

wr

HEeW

postgres$ psql
psgl (12.5)
Type "help"” for help.



5432=> create database test logical;
CREATE DATABASE

5432=> \c test logical
You are now connected to database "test logical™ as user "postgres”.

5432=> SELECT * FROM pg create logical replication_slot('slot5432"', 'test _decoding');

slot _name | 1sn
___________ +___________

slot5432 | ©/503BF68
(1 row)

21. Cozpgagmnm Tabavuy n BHeceM OgHy 3annch Tyaa

5432=> create table test(id serial primary key,name text);
CREATE TABLE

5432=> insert into test select 1;
INSERT 0 1

22. DyHKUMA pg_logical_slot_peek_changes NO3BONAET MOCMOTPETH, KaKne N3MeHEHUA
KAYT nepefadn no Cnoty penamkaunm be3 nx nPMMeHeHWA

5432=> SELECT * FROM pg logical slot peek changes('slot5432', NULL, NULL);
1sn | xid | data

___________ e S S

©/503BF98 | 505 | BEGIN 505

0/5064C88 505 COMMIT 505

©/5064C88 | 506 | BEGIN 506

0/5064C88 | 506 | table public.test: INSERT: id[integer]:1 name[text]:null

0/5064D98 506 COMMIT 506

(5 rows)

23. DyHKUMA pg_logical_slot_get_ changes noka3biBaeT TO Xe caMOe, HO OHa
NPOUTPbIBAET 3TV N3MEHEHUS

5432=> SELECT * FROM pg logical slot get changes('slot5432', NULL, NULL);
1sn | xid | data

——————————— L s el e e e e e

0/503BFS8 505 BEGIN 565

0/5064C88 | 505 | COMMIT 505

0/5064C88 | 506 | BEGIN 506

0/5064C88 | 506 | table public.test: INSERT: id[integer]:1 name[text]:null

0/5064D98 | 506 | COMMIT 506

(5 rows)

24. To ecTb ecn Bbi3BaTh euie pd3, TO B CJ/1I0TE HE 6y,ﬂ,ET HUKaKNX M3MEHEHUN

5432=> SELECT * FROM pg logical slot get changes('slot5432", NULL, NULL);
1sn | xid | data

_____ +_____+____..._

(0 rows)

[IpMepHO Ha 3TOM OCHOBE paboTaeT yTuauTa wal2json, KOTOpas AeKoaVpYyeT
N3MEHEHMA AaHHbIX, 3anMncaHHble B wal, B json.

8.4



NMpakTnka: MMHopHOe o6HOBNIEeHMe
OTKAa30yCTOMUMBOrO KJlacTepa

Mo>keTe 3anyCTuTb CKPUMNT Ha CTeHAe ~/practice/lecture4/2.upgrade_cluster.sh,
KDTprIﬁ Cnnkep 3alfyckan B BUAEO.

Ay NnponTUCh NO Waram TekyLlem NpakTuku

- https://qgitlab.slurm.io/postgres/slurm course/-
/blob/main/practice/lecture4/2.upgrade cluster.md , Takxe npeacTaBA€HHOW HMXE NO
TEKCTY.

Ob6Hos1eHUe KOHMPOJIbHbLIX CYMM

1. Bo3Bpalyaemca B ucxogHoe coctoaHue. OTKIFoHaeM KOHTPOIbHbIE CYMMbl Ha
cepsepe 5432 N MeHAeM napameTp min_wal _size

postgres$ pg ctl -D /var/lib/pgsql/12/main5432 stop
waiting for server to shut down.... done

server stopped

postgres$ pg checksums -D /var/lib/pgsql/12/main5432 -d
pg checksums: syncing data directory

pg checksums: updating control file

Checksums disabled in cluster

postgres$ echo "min_wal size=500MB" >> /var/lib/pgsql/12/main5432/postgresql.conf

postgres$ pg ctl -D /var/lib/pgsql/12/main5432 start

waiting for server to start....2021-04-15 05:48:32.356 UTC [263@] LOG: starting
PostgreSQL 12.6 on x86 64-pc-linux-ghu, compiled by gcc (GCC) 4.8.5 20150623 (Red Hat
4.8.5-44), 64-bit

2021-04-15 ©5:48:32.356 UTC [2630] LOG: listening on IPv4 address "127.0.0.1", port
5432

2021-04-15 05:48:32.360 UTC [2630] LOG: listening on Unix socket
"/var/run/postgresql/.s.PGSQL.5432"

2021-04-15 ©5:48:32.368 UTC [2630] LOG: listening on Unix socket
“/tmp/.s.PGSQL.5432"

2021-04-15 0©5:48:32.387 UTC [2630] LOG: redirecting log output to logging collector
process

2021-04-15 ©5:48:32.387 UTC [2630] HINT: Future log output will appear in directory

server started
2. Ypanaem knactep Ha nopty 5433

postgres$ pg ctl -D /var/lib/pgsql/12/main5433 stop
waiting for server to shut down.... done
server stopped

postgres$ rm -rf /var/lib/pgsql/12/main5433
3. 3aHOBO MHULUMANMN3NPYEM KAACTEP Ha NMOPTY 5433 C BbIKJIOYEHHBLIMU KOHTPOIbHbLIMU
CyMMaMu, MeHAeM MopT U 3anyCckaem ero

postgres$ pg basebackup -D /var/lib/pgsql/12/main5433 -R -v
pg_basebackup: 1nitiating base backup, waiting for checkpoint to complete
pg basebackup: checkpoint completed



pg basebackup:
pg basebackup:
pg basebackup:
pg basebackup:
pg basebackup:
pg basebackup:
pg_basebackup:
postgres$ echo
postgres$ pg ct
waiting for ser
PostereSUL 12.6
4.8.5-44), 64-b
2021-04-15 05:5
5433

221 —B4-15 6055
"/var/run/postg
2021-04-15 05:5
Empy .5 .PGSOL.
2021-04-15 05:5
process
221 - 84-15 @515
vloe .

done

server started

write-ahead log start point: ©6/4000028 on timeline 1
starting background WAL receiver
created temporary replication slot "pg basebackup 2670"
write-ahead log end point: 0/4000138
waiting for background process to finish streaming ...
syncing data to disk ...
base backup completed
"port=5433" >> /var/lib/pgsql/12/main5433/postgresql.conf
1l -D /var/lib/pgsql/12/main5433 start
ver to start....2021-04-15 05:51:27.190 UTC [2690] LOG: starting
on x86 64-pc-linux-gnu, compiled by gcc (GCC) 4.8.5 20150623 (Red Hat
it
1:27.190 UTC [2690] LOG: listening on IPv4 address "127.0.0.1", port

1:27.193 UTC [2690] LOG: listening on Unix socket
resql/.s.PGSQL.5433"

1:27.200 UTC [2690] LOG: listening on Unix socket

5433"

1:27.218 UTC [269Q@] LOG: redirecting log output to logging collector

1:27.218 UTC [2690@] HINT: Future log output will appear in directory

4. MpoBepsaem, YTo penankauma 3anyLeHa

postgres$ psql
psal (2.6
Type "help" for

BA32=5 X
Expanded displa

5432=> select *
-[ RECORD 1 ]--
pid

usesysid
usename
application_nam
client addr
client hostname
client port
backend start
backend xmin
state

sent_lsn

write lsn

flush lsn
replay lsn
write lag

flush lag
replay lag
sync_priority
sync_state
reply time

5432=> \¢

help.

y 1is on.

from pg stat replication ;

e e e e e e e
2697

10

postgres

e | walreceiver

=
2021-04-15 ©05:51:27.328752+00

streaming
0/5000060
©/5000060
0/5000060
©/5000060
00:00:00.0837
00:00:00.084988
00:00:00.085032
©

async
2021-904-15 ©05:51:27.42534+00

5. [1poBepsaeM, UTO KOHTPO/IbHble CYMMbl Ha Knactepe 5433 BbIKNHOYEHbI

postgres$ psql
psgql (12.6)

-p5433



Type "help" for help.

5433=> \X
Expanded display is on.

5433=> select * from pg settings where name ='data checksums';
=] RECORD 1 J-=-d=---cccccmmcccccccccmmcccccmcccccccmccccccccccccccccmcmece e

name data_checksums
setting off

unit

category Preset Options
short _desc Shows whether data checksums are turned on for this cluster.
extra desc

context internal
vartype bool

source override
min_val

max_val

enumvals

boot val off

reset val off

sourcefile

sourceline

pending restart | f

5433=> \q
6. OcTaHaBAMBaeM pPenauKky, BKJIKOYaeM KOHTPObHbIE CYMMbl Ha HEN

postgres$ pg ctl -D /var/lib/pgsql/12/main5433 stop
waiting for server to shut down.... done
server stopped

postgres$ pg checksums -D /var/lib/pgsql/12/main5433 -e
Checksum operation completed

Files scanned: 1570

Blocks scanned: 5127

pg checksums: syncing data directory

pg _checksums: updating control file

Checksums enabled in cluster

/. 3anyckaem knacrtep Ha nopty 5433

postgres$ pg ctl -D /var/lib/pgsql/12/main5433 start
waiting for server to start....2021-04-15 05:52:48.870 UTC [2716] LOG: starting
PostgreSQL 12.6 on x86 64-pc-linux-gnu, compiled by gcc (GCC) 4.8.5 20150623 (Red Hat
4.8.5-44), 64-bit

2021-04-15 ©5:52:48.870 UTC [2716] LOG: listening on IPv4 address "127.0.0.1", port
5433

2021-04-15 ©5:52:48.874 UTC [2716] LOG: listening on Unix socket
"/var/run/postgresql/.s.PGSQL.5433"

2021-04-15 ©5:52:48.886 UTC [2716] LOG: listening on Unix socket
“tmpy.5.PGSQL..5433°

2021-04-15 ©5:52:48.903 UTC [2716] LOG: redirecting log output to logging collector
process

2021-04-15 05:52:48.903 UTC [2716] HINT: Future log output will appear in directory
gilisras

done

server started

8. ﬂpOBE‘pHEM, UTO Ha penjanke BKNK4YeHbl KOHTPOJIbHbIE CYMMbl N K Heu MPUXo4AaT
N3IMEeHEHNA



postgres$ psql -p5433
psql (12.6)
Type "help" for help.

5433=> \X
Expanded display 1is on.

5433=> select * from pg settings where name ='data checksums';
-[ RECORD 1 J-==d====m === e e e e mccecmmcee—e—me—e -

name data_checksums
setting on

unit

category Preset Options
short_desc Shows whether data checksums are turned on for this cluster.
extra_desc

context internal
vartype bool

source override
min_val

max_val

enumvals

boot val off

reset val on

sourcefile

sourceline

pending restart | f

5433=> \g
9. Ha nnaepe co3gaem HoByro B/l v Tabanuy ¢ AaHHBIMU

postgres$ psql
psql (12.6)
Type "help"” for help.

5432=> create database db_checksums;
CREATE DATABASE

5432=> \c db_checksums
You are now connected to database "db checksums"” as user "postgres".

5432=> create table tt(id int);
CREATE TABLE

5432=> insert i1nto tt select 1;
INSERT 0 1

5432=> \q
10. NpoBepsaeM, UTO A0 pPenanKN N3MEHEHMNA AOXOAAT

postgres$ psqgl -p5433
psgl (12.6)
Type "help"” for help.

5433=> \c db_checksums
You are now connected to database "db_checksums” as user "postgres”.

5433=> select * from tt;
id
1

(1 row)



5433=> \q
11. MNepeknrouaemcs Ha penaunky. [lns 3Toro genaem LUenyro Lenouky cobbituim

12. BbinONHAEM KOHTPOJIbHYH TOYKY

postgres$ psql
pegl (12.6)
Type "help" for help.
5432=> checkpoint;

5432=> \q
13. OcTtaHaBAMBaeM anaep

postgres$ pg ctl -D /var/lib/pgsql/12/main5432 stop
waiting for server to shut down.... done
server stopped

14. lNepekntovaemM penanky Ha anaep

postgres$ pg ctl -D /var/lib/pgsql/12/main5433 promote
waiting for server to promote.... done
server promoted

15. MeHAeM Ha "HOBOM" ingepe nopTt € 5433 Ha 5432

postgres$ echo “"port=5432" >> /var/lib/pgsql/12/main5433/postgresql.conf

16. [NepectapToBbIBaeM "HOBbIN" anaep, YTOObI NepenoAKNYNTLCA Ha MOPT 5432

postgres$ pg ctl -D /var/lib/pgsql/12/main5433 restart
waiting for server to shut down.... done

server stopped
waiting for server to start....2021-04-15 05:55:27.910 UTC [2765] LOG: starting
PostgreSQL 12.6 on x86 64-pc-linux-gnu, compiled by gcc (GCC) 4.8.5 20150623 (Red Hat
4.8.5-44), 64-bit

2021-04-15 ©5:55:27.910 UTC [2765] LOG: listening on IPv4 address "127.0.0.1", port
5432

2021-04-15 ©5:55:27.914 UTC [2765] LOG: 1listening on Unix socket
"/var/run/postgresql/.s.PGSQL.5432"

2021-04-15 ©5:55:27.922 UTC [2765] LOG: listening on Unix socket
“ftmp/.s.PGSQL.5432"

2021-04-15 ©5:55:27.943 UTC [2765] LOG: redirecting log output to logging collector
process

2021-04-15 ©5:55:27.943 UTC [2765] HINT: Future log output will appear in directory
i s

done

server started

17. lNpoBepsaemM paboTy angepa n UTo KOHTPOJIbHbIE CYMMbl BK/IFOUEHb

postgres$ psql
psgql (12.6)
Type "help" for help.

5432=> \X
Expanded display 1is on.

5432=> select * from pg settings where name ='data checksums';
= RECORD 1 J-=--d==------cmmmmccccccmc e cm e cccc e cmmecccccccccccceenaas
name | data_checksums



setting on

unit

category Preset Options
short_desc Shows whether data checksums are turned on for this cluster.
extra desc

context internal
vartype bool

source override
min_val

max_val

enumvals

boot val off

reset val on

sourcefile

sourceline

pending restart | f

5432=> \q

18. Bo3Bpawaem B paboTty "ctapbin” angep B Buae penamkn. Menasem nopt ¢ 5432 Ha
5433. Bkaroyaem KOHTPOJbHbIE CYMMbIl. 3aHOCUM MHQOPMAaLMKO O "HOBOM" InZepe v
co3gaem ¢ann standby.signal

postgres$ echo "port=5433" >> /var/lib/pgsql/12/main5432/postgresql.conf

postgres$ pg checksums -D /var/lib/pgsql/12/main5432 -e
Checksum operation completed

Files scanned: 1871

Blocks scanned: 6134

pg checksums: syncing data directory

pg checksums: updating control file

Checksums enabled in cluster

postgres$ cat /var/lib/pgsql/12/main5433/postgresqgl.auto.conf

# Do not edit this file manually!

# It will be overwritten by the ALTER SYSTEM command.

wal level = 'logical’

primary conninfo = 'user=postgres passfile='"/var/lib/pgsql/.pgpass’'' port=5432
sslmode=prefer sslcompression=0 gssencmode=prefer krbsrvname=postgres

target session_attrs=any’

postgres$ nano /var/lib/pgsql/12/main5432/postgresql.auto.conf

postgres$ touch /var/lib/pgsql/12/main5432/standby.signal
19. Bkarouaem penanky

postgres$ pg ctl -D /var/lib/pgsql/12/main5432 start
waiting for server to start....2021-04-15 05:58:31.689 UTC [2845] LOG: starting
PostgreSQL 12.6 on x86 64-pc-linux-gnu, compiled by gcc (GCC) 4.8.5 20150623 (Red Hat
4.8.5-44), 64-bit

2021-04-15 0©5:58:31.690 UTC [2845] LOG: 1listening on IPv4 address "127.0.0.1", port
5433

2021-04-15 ©5:58:31.693 UTC [2845] LOG: 1listening on Unix socket
"/var/run/postgresql/.s.PGSQL.5433"

2021-04-15 ©5:58:31.700 UTC [2845] LOG: listening on Unix socket
“/tmp/.s.PGSQL.5433"

2021-04-15 ©5:58:31.717 UTC [2845] LOG: redirecting log output to logging collector
process

2021-04-15 ©5:58:31.717 UTC [2845] HINT: Future log output will appear in directory
clge

done



server started
20. lNpoBepsaem paboTy penanku

postgres$ psqgl -p5433
peal (12.6)
Type "help" for help.

5433=> select pg is_in recovery();
pg 1s _in recovery

5433=> create table tt(id int);
ERROR: cannot execute CREATE TABLE in a read-only transaction

5433=> \q
21. MNpoBepsaem, 4To paboTaeT Lenoyka anaep-penamnka

postgres$ psql
psql (12.6)
Type "help” for help.

5432=> \c db_checksums
You are now connected to database "db_checksums™ as user "postgres”.

5432=> insert into tt select 2;
INSERT © 1

5432=> select * from tt ;
id
1
2

(2 rows)

5432=> \q

postgres$ psql -p5433
psal- (12 .6)
Type "help"” for help.

5433=> \c db_checksums
You are now connected to database "db_checksums™ as user "postgres”.

5433=> select * from tt;
id



8.5

NMpakTuka: MaxkopHoe obHoOB/NEeHMe
OTKa30yCTOMUMBOro KJlacrtepa

Mo>keTe 3anyCcTuUTb CKPUMT Ha
cTeHae ~/practice/lecture4/3.major_upgrade_cluster.sh, KOTOPbIV CrIMKEpP 3amnycKan B
BMAEO.

A nponTUCh NO Waram TekyLen NpakTuku

- https://qitlab.slurm.io/postgres/slurm course/-
/blob/main/practice/lecture4/3.major upgrade cluster.md, Takxxe npeacrtaBaeHHOW
HV>XKE MO TEKCTY.

Ma>xopHoe obHo8/eHUe Kaacmepa

1. BGBBpaLLI,aEM BCE B NepBOHavYanbHOE COCTOAHWME:!

- [lpourpbiBaemM knacrtep Ha nopTy 5433 € penaukn 40 avaepa.

- OctaHaBAMBaeM kKnactep Ha nopty 5432.

- MeHsaem nopt ana knactepa 5433 Ha 5432 n nepe3anyckaemM kaacrep, Ytodbl
N3MEHEHWNA NMPUMEHUNINCD.

- Yaanaem katanor main5433, Tak Kak OH HaM celyac He HYy>XeH

postgres$ pg ctl -D /var/lib/pgsql/12/main5432 promote
waiting for server to promote.... done
server promoted

postgres$ pg ctl -D /var/lib/pgsql/12/main5433 stop
waiting for server to shut down.... done
server stopped

postgres$ echo "port=5432" >> /var/lib/pgsql/12/main5432/postgresqgl.conf

postgres$ pg ctl -D /var/lib/pgsql/12/main5432 restart
waiting for server to shut down.... done

server stopped
waiting for server to start....2021-04-15 07:36:45.180 UTC [15725] LOG: starting
PostgreSQL 12.6 on x86 64-pc-linux-gnhu, compiled by gcc (GCC) 4.8.5 20150623 (Red Hat
4.8.5-44), 64-bit

2021-04-15 07:36:45.180 UTC [15725] LOG: 1listening on IPv4 address "127.0.0.1", port
5432

2021-04-15 07:36:45.184 UTC [15725] LOG: listening on Unix socket
"/var/run/postgresql/.s.PGSQL.5432"

2021-04-15 07:36:45.191 UTC [15725] LOG: 1listening on Unix socket
“/tmp/.s.PGSQL.5432"

2021-04-15 07:36:45.209 UTC [15725] LOG: redirecting log output to logging collector
process

2021-04-15 07:36:45.209 UTC [15725] HINT: Future log output will appear in directory
las ™,

done

server started



postgres$ rm -rf /var/lib/pgsql/12/main5433
2. [1poBepsaem, Uto Bce y Hac paboTaet

postgres$ psql
psgl (12.6)
Type "help"” for help.

postgres=# \q
3. ¥YcTtaHaBanBaeM HOBbIM nakeT PostgreSQL 13 Bepcun. [ns 3TOro 3axoAmm rnog root v
nobaBnsieM HOBbIM PENO3UTOPUU

postgres$ exit
logout

student$ sudo -1i

root# yum install -y https://download.postgresql.org/pub/repos/yum/reporpms/EL-7-
x86_ 64/pgdg-redhat-repo-latest.noarch.rpm

Installed:
pgdg-redhat-repo.noarch 0:42.0-14

Complete!
4. YctaHaBnmBaem naket Postgresqgl 13 Bepcuu

root# yum install -y postgresqll3-server

Installed:
postgresqgll3-server.x86 64 0:13.2-1PGDG.rhel7

Dependency Installed:
postgresqll13.x86 64 0:13.2-1PGDG.rhel?
postgresgll3-1ibs.x86 64 0:13.2-1PGDG.rhel?7

Complete!
5. lobaBnsem naketbl ¢ postgresql13-contrib

root# yum install -y postgresqll3-contrib

Installed:
postgresqll3-contrib.x86 64 0:13.2-1PGDG.rhel?7

Complete!
0. Bo3Bpalwtaemca K nonb3oBaTtento postgres

root# exit
logout

student$ sudo -u postgres -i
/. [NpoBepsaem, 4To y Hac He 3anyuweH PostgreSQL ana 13 Bepcun

postgres$ ps -ef | grep postgres



postgres 15725 1 © 07:36 ? 00:00:00 /usr/pgsql-12/bin/postgres -D
/var/lib/pgsql/12/main5432

postgres 15726 15725 © ©7:36 ? 00:00:00 postgres: logger

postgres 15728 15725 © ©7:36 ? 00:00:00 postgres: checkpointer
postgres 15729 15725 © 07:36 ? 00:00:00 postgres: background writer
postgres 15730 15725 © ©07:36 ? 00:00:00 postgres: walwriter

postgres 15731 15725 © ©7:36 ? 00:00:00 postgres: autovacuum launcher
postgres 15732 15725 © ©07:36 ? 00:00:00 postgres: stats collector
postgres 15733 15725 © ©07:36 ? 00:00:00 postgres: logical replication
launcher

root 16450 2139 © ©7:46 pts/0o 00:00:00 sudo -u postgres -1

postgres 16451 16450 © 07:46 pts/0© 00:00:00 -bash

postgres 16492 16451 © ©07:46 pts/0 00:00:00 ps -ef

postgres 16493 16451 © 0©7:46 pts/0O 00:00:00 grep --color=auto postgres

8. CMOTpMM Haw AoMallHUKX KaTanor. Y Hac nosBuaack nanka gna 13 sepcum

postgres$ 1s ~

total 32

drwx------ 5 postgres postgres 4096 Apr 15 07:45 ./

drwxr-xr-x. 27 root root 4096 Apr 15 85:28 ../

drwx------ 5 postgres postgres 4096 Apr 15 07:37 12/

drwx------ 4 postgres postgres 4096 Apr 15 07:45 13/

drwx--=---- 3 postgres postgres 4096 Apr 15 05:28 .ansible/
-PW=-=-==---- 1 postgres postgres 3065 Apr 15 07:45 .bash _history
-PWX------ 1 postgres postgres 266 Apr 15 07:45 .bash profile*®
-PW=-=-==-=- 1 postgres postgres 2392 Apr 15 07:36 .psgl history

9. Nunymanmsmpyem knactep gna PostgreSQL 13 Bepcun

postgres$ /usr/pgsql-13/bin/pg ctl -D /var/lib/pgsql/13/main5432 -o "--data-

checksums™

initdb

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 "en US.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 enabled.

creating directory /var/lib/pgsql/13/main5432 ... ok
creating subdirectories ... oKk
selecting dynamic shared memory implementation ... posix

selecting default max _connections ... 1090
selecting default shared buffers ... 128MB
selecting default time zone ... UTC
creating configuration files ... ok

running bootstrap script ...

ok

performing post-bootstrap initialization ...

syncing data to disk ...

ok

ok

initdb: warning: enabling "trust" authentication for local connections
You can change this by editing pg hba.conf or using the option -A, or
--auth-local and --auth-host, the next time you run 1nitdb.

Success. You can now start the database server using:

Jusr/pgsql-13/bin/pg ctl -D /var/lib/pgsql/13/main5432 -1 logfile start

10. MeHsem nopt ¢ 5432 Ha nopT 5433

postgres$ echo "port=5433" >> /var/lib/pgsql/13/main5432/postgresqgl.conf



11. 3anyckaem knacrep

postgres$ /usr/pgsql-13/bin/pg ctl -D /var/lib/pgsql/13/main5432 start

waiting for server to start....2021-04-15 07:50:29.808 UTC [16599] LOG:
log output to logging collector process

2021-04-15 07:50:29.808 UTC [16599] HINT:

llng" .
done

server started

12. INpoBepaem, uto aBa PostgreSQL y Hac 3anyuieHbl Ha nopTty 5432 (12 Bepcua) v

5433 (13 BepcuA)

postgres$ ps -ef | grep postgres
1 0 07:36 ?

postgres 15725
/var/lib/pgsql/12/main5432
postgres 15726 15725 © 9@/:
pasteres 15728 15725 @ B]:
pOStEres 15729 1525 @ @7
postgres 15730 15725 © 9/:
postgres 15731 15725 © 067/:
pasteres 15732 15725 O Bi:
postgres 15733 15725 0 @7/:
launcher

root 16450 2139 © 97
postgres 16451 16456 © 07
postgres 16599 [ 5 S
/var/lib/pgsql/13/main5432
postgres 16600 16599 0 07:
postgres 16692 16599 0 @7/:
postgres 16603 16599 @ 9/:
postgres 16604 16599 0 07:
postgres 16605 16599 0 07:
postgres 16606 16599 0 9/:
postgres 16607 16599 0 07:
launcher

postgres 16608 16451 © ©9/:
postgres 16609 16451 @ 09/:

36
36
36
36
36
36
36

.46
:46
150

50
50
50
50
50
50
50

50
50

Iu -l--u "‘U IU -l--u -I-U IU

pts/0
pts/0
-
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pts/0o
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00 :

00 .
00
00
00
00 :
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00 :

00 :
00 :
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00
00
00
00
00:
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00:

00 :
00 :

Future log output will appear in directory
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/usr/pgsql-12/bin/postgres -D

postgres:
pPOSTEres:
postgres:
postgres:
postgres:
postgres:
postgres:

logger

checkpointer
background writer
walwriter
autovacuum launcher
stats collector
logical replication

sudo -u postgres -1

-bash

/usr/pgsql-13/bin/postgres -D

postgres:
postgres:
postgres:
postgres:
postgres:
postgres:
postgres:

ps -ef

logger

checkpointer
background writer
walwriter
autovacuum launcher
stats collector
logical replication

grep --color=auto postgres

redirecting

13. Obpawaemcs K ytuaute pg_upgrade 1 3anyckaem ee B pexxnmme nposepkun. Obpatute
BHMMaHWe Ha NyTb K yTUAUTE pg_upgrade

postgres$ /usr/pgsql-13/bin/pg upgrade -d /var/lib/pgsql/12/main5432/ -D
/var/lib/pgsql/13/main5432/ -b /usr/pgsql-12/bin -B /usr/pgsqgl-13/bin/ --1link --check
Performing Consistency Checks on 0ld Live Server

Checking cluster versions ok
Checking database user 1is the install user ok
Checking database connection settings ok
Checking for prepared transactions ok
Checking for reg* data types in user tables ok
Checking for contrib/isn with bigint-passing mismatch ok
Checking for presence of required libraries ok
Checking database user is the install user ok
Checking for prepared transactions ok
Checking for new cluster tablespace directories ok

*Clusters are compatible*
14. Younpaem Knroumk --check 1 yxke 3anyckaem B pabouem pexume



postgres$ /usr/pgsql-13/bin/pg upgrade -d /var/lib/pgsql/12/main5432/ -D
/var/lib/pgsql/13/main5432/ -b /usr/pgsql-12/bin -B /usr/pgsql-13/bin/ --1link

There seems to be a postmaster servicing the old cluster.
Please shutdown that postmaster and try again.
Failure, exiting

15. lNoasunock npegynpexaeHune, UTo Kiactep Ha NnopTy 5432 HY>KHO OCTAaHOBUTL.
[lenaem 3710

postgres$ pg ctl -D /var/lib/pgsql/12/main5432 stop
waiting for server to shut down.... done
server stopped

16. 3anyckaemM MuUrpauuro

postgres$ /usr/pgsql-13/bin/pg upgrade -d /var/lib/pgsqgl/12/main5432/ -D
/var/lib/pgsql/13/main5432/ -b /usr/pgsql-12/bin -B /usr/pgsql-13/bin/ --link
Performing Consistency Checks

Checking cluster versions ok
Checking database user 1s the install user ok
Checking database connection settings ok
Checking for prepared transactions ok
Checking for reg* data types 1in user tables ok
Checking for contrib/isn with bigint-passing mismatch ok
Creating dump of global objects ok
Creating dump of database schemas

ok
Checking for presence of required libraries ok
Checking database user 1s the install user ok
Checking for prepared transactions ok
Checking for new cluster tablespace directories ok

It pg upgrade fails after this point, you must re-initdb the
new cluster before continuing.

Performing Upgrade

Analyzing all rows in the new cluster ok
Freezing all rows in the new cluster ok
Deleting files from new pg xact ok
Copying old pg xact to new server ok
Setting next transaction ID and epoch for new cluster ok
Deleting files from new pg multixact/offsets ok
Copying old pg multixact/offsets to new server ok
Deleting files from new pg multixact/members ok
Copying old pg multixact/members to new server ok
Setting next multixact ID and offset for new cluster ok
Resetting WAL archives ok
Setting frozenxid and minmxid counters in new cluster ok
Restoring global objects in the new cluster ok
Restoring database schemas in the new cluster

ok
Adding ".old" suffix to old global/pg control ok

If you want to start the old cluster, you will need to remove

the ".old" suffix from /var/lib/pgsql/12/main5432/global/pg control.old.
Because "link" mode was used, the old cluster cannot be safely
started once the new cluster has been started.

Linking user relation files



ok

Setting next OID for new cluster ok
Sync data directory to disk ok
Creating script to analyze new cluster ok
Creating script to delete old cluster ok

Upgrade Complete

Optimizer statistics are not transferred by pg upgrade so,
once you start the new server, consider running:
./analyze new cluster.sh

Running this script will delete the old cluster's data files:
./delete old cluster.sh

17. CkpunT coobwmn, 4YTo AnA HAc co3aan ABa pavnuka. lNepsbin - cOOP CTaTUCTUKN Ha
HOBOM cepBepe. Bropou - yganeHue ctaporo knaacrepa. Ho BHauvasne 3anyCcTum Haw
HOBbIV cepBep. MeHaeMm nopT ¢ 5433 Ha 5432

postgres$ echo “"port=5432" >> /var/lib/pgsql/13/main5432/postgresql.conf
18. 3anyckaem

postgres$ /usr/pgsql-13/bin/pg ctl -D /var/lib/pgsql/13/main5432 start

waiting for server to start....2021-04-15 08:00:34.215 UTC [17029] LOG: redirecting
log output to logging collector process

2021-04-15 08:00:34.215 UTC [17029] HINT: Future log output will appear in directory
i o

done

server started

19. NpoBepsiem, uto cepBep paboTaet

5432=> psql
psql. (13.2)
Type "help"” for help.

5432=> \g

20. BoinoaHaemM ckpuntbl. CKPUNT analyze new_cluster BbINOJIHAETCA B TPU CTaguw,
CHayana cobupaetca bbiCcTpaa ctatucTuka ¢ target pasHoiMm 1, notom 10, a y>xe NOToMm C
NOJIHbIM C6OpPOM

postgres$ ./analyze new_cluster.sh

This script will generate minimal optimizer statistics rapidly
so your system is usable, and then gather statistics twice more
with increasing accuracy. When it is done, your system will
have the default level of optimizer statistics.

If you have used ALTER TABLE to modify the statistics target for
any tables, you might want to remove them and restore them after
running this script because they will delay fast statistics generation.

If you would like default statistics as quickly as possible, cancel
this script and run:
"/usr/pgsql-13/bin/vacuumdb" --all --analyze-only

vacuumdb: processing database "db checksums”: Generating minimal optimizer statistics
(1 target)



vacuumdb: processing

statistics (1 target)

vacuumdb: processing
target)

vacuumdb: processing
target)

vacuumdb: processing
(1 target)

vacuumdb: processing
(10 targets)
vacuumdb: processing

database

database

database

database

database

database

statistics (10 targets)

vacuumdb: processing
targets)
vacuumdb: processing
targets)

vacuumdb: processing
(10 targets)
vacuumdb: processing
statistics

vacuumdb: processing
statistics

vacuumdb: processing
statistics

vacuumdb: processing
statistics

vacuumdb: processing
statistics

Done

database

database

database

database

database

database

database

database

"logical replica”: Generating minimal optimizer

"postgres”: Generating minimal optimizer statistics (1
"templatel": Generating minimal optimizer statistics (1
"test logical”: Generating minimal optimizer statistics
"db_checksums”: Generating medium optimizer statistics
"logical replica”: Generating medium optimizer
"postgres": Generating medium optimizer statistics (10
"templatel”: Generating medium optimizer statistics (10
"test logical”: Generating medium optimizer statistics
"db_checksums™: Generating default (full) optimizer
"logical replica”: Generating default (full) optimizer
"postgres": Generating default (full) optimizer
"templatel”: Generating default (full) optimizer

"test logical”: Generating default (full) optimizer

21. Ypansem ctapbi KaTanor AgaHHbIX

postgres$ ./delete old cluster.sh
22. [lpoBepsaem, 4YTo B nanke /var/lib/pgsql/12/ nanky main5432 HeT, a B

nanke /var/lib/pgsql/13/ eCTb

postgres$ 1ls ~/12/
total 20

drwx------ 4 postgres postgres 4096 Apr 15 08:00 ./
drwx------ 5 postgres postgres 4096 Apr 15 ©07:58 ../
drwx------ 2 postgres postgres 4096 Feb 11 01:16 backups/
drwx------ 20 postgres postgres 4096 Apr 15 05:28 data/
-PrW=-=-====- 1 postgres postgres 911 Apr 15 ©5:28 1initdb.log
postgres$ 1ls ~/13/

total 20

drwx------ 5 postgres postgres 4096 Apr 15 07:49 ./
drwx------ 5 postgres postgres 4096 Apr 15 ©07:58 ../
drwx------ 2 postgres postgres 4096 Feb 11 01:42 backups/
drwx------ 2 postgres postgres 4096 Feb 11 01:42 data/
drwx-==---- 20 postgres postgres 4096 Apr 15 08:00 main5432/

23. Nonb3yemca HOBbIM CEpPBEPOM

postgres$ psql
psgl (13.2)

Type "help" for help.

5432=> select version();

version



PostgreSQL 13.2 on x86_64-pc-linux-gnu, compiled by gcc (GCC) 4.8.5 20150623 (Red
Hat 4.8.5-44), 64-bit

(1 row)

5432=> \g

8.6

AomawHana pabora.
MuHopHoOe o6HOB/I€HUE K/1acTepa C NOMOLLbIO PU3NUYECKOU peniuKaunmn

1. Co3pante OTKa3oyCTOMUMBLIN KnacTep No cxeme "avgep-penamka’
2. YctaHoBuTe nakeT ¢ Bepcmen PostgreSQL 12.9 (moxkeT bbITb 1 cTapLue)

3. Mepe3arpy3nte cHayana penauky n ybegmutecb, 4To NoMeHsnacb Bepcna PostgreSQL.
I OHa NpUHMMaEeT n3MeHeHus 1 “AorHana” anpepa

4. lNepekntouunte amaep Ha penauky

5. Mepe3zarpy3suTte “crapbin” anaep n ybegmtecb, 4TO Ha HEM NMOMEHAIaCb BEPCUS
PostgreSQL

0. NogkntounTte "cTapbin” AMAEP Kak penauky K "HOBOMY" 1naepy

PelmeHne No ccoinke B KOHLE danna

Pemmenue:

I. Coszpakite 0OTKa30yCTOMYUBBIN KJIACTEP IO CXEeMe ' Uaep-peruimka”
student$ sudc -u postgres -i

postgres$ pg ctl initdb "-D" "/var/lib/pgsql/l12/main5432" -o "--data-
checksums"

Kyn” E'fl_fi@ anﬁng to this database system will be owned by user "postgres".
i N Sef mlsEF3Rs

o own the server process.
The database cluster will be 1nitialized with locale "en US.UTEF-8".

SKLAWCHLIJAKJ&C? szading has accordingly been set to "UTF8".
®



The default text search configuration will be set to "english".
Data page checksums are enabled.

creating directory /var/lib/pgsql/12/main5432 ... ok
creating subdirectories ... 0Kk

selecting dynamic shared memory implementation ... posix
selecting default max connections ... 100

selecting derault shared bufrers ... l<8MB

selecting default time zone ... UTC

creating configiration f1les w.. Ok

running boeetstrap scrilplk ¢ aw oK

performing post-bootstrap initialization ... ok

syncing data to disk ... ok

FiidEdlhs Marfiing: efabling "trgst™ aithenticat . gn Tér logal eoniietticns

¥You. can change this by editing pg hba.cenft or using: the optien -A; »2r

——auth=1ocal and ——auth-host, the next time you riun initdb.

Success. You can now start the database server using:
JUSEfpgsgl=12¢bin/pg €tl =D jvar/flib/pgsql/i2/mainbd32 =1 legfile sLart

postgress pg etl =0 Jvar/1.b/pgesqlsl2/ mains5432 start

wailting for server to starteeeZ2021-04-24. 11 13537 923 UTC: [2254] TOG:
starting PostgrebQL 12.5 on X66 bd-pc-linux-gnu, complled by gcc (GCC) 4.8.53
20150623 (Red Hat 4.8.5-39), 64-bit

AR =0d =24 Al Fant. 924 UTE. |2254] 106s lostening on iPvd stddiess

P12 el Qe 1% port 5437

2021-04-24 11:17:57.927 UTC [2254] LOG: 1listening on Unilix socket
"/var/run/postgresql/.s.PGSQL.5432"

2021-04-24 11:17:57.935 UTC [2254] 1L0OG: listening on Unix socket
witmpy .5, PESOL.. 54 34"

2021-04-24 11:17:57.961 UTC. [2254] LOG: redirecting leog outpit to leogging
collector process

2021 =0d4=24 11=13+=57.961 UTC [2254] HINT: Future lLog cutput will appear in
directory "log™.

done

server started

postgres$ pg basebackup -D /var/lib/pgsql/12/main5433 -R -v

pg basebackup: initiating base backup, waiting for checkpoint to complete
pg basebackup: checkpoint completed

pg basebackup: write-ahead log start point: 0/2000028 on timeline 1

pg basebackup: starting background WAL receiver

pg basebackup: created temporary replication slot "pg basebackup 2270"

pg basebackup: write-ahead lcg end point: 0/2000100

pg basebackup: waiting for background process to finish streaming

pg basebackup: syncing data to disk

pg basebackup: base backup completed

postgres$ echo "port=5433" >> /var/lib/pgsgl/l12/main5433/postgresqgl.conf
postgres$ pg ctl -D /var/lib/pgsql/12/main5433 start

waiting for server to start....2021-04-24 11:18:27.867 UTC [2274] LOG:
starting PostgreS0l: 12.5 ‘on: x86 bid-pc-linux-gnu, compiled by gece (GEC) 4.8.5
20150623 (Red Hat 4.8.5-39), 64-bit

2021 =04=24 11:218=27.887 UTC [2274] LOG: listening on IPv4d address

RlLZ T, porh: bdis

2021-04-24 11:18:27.871 UTC [2274] 1LOG: listening on Unix socket
"/var/run/postgresqgl/.s.PGSQL.5433"

2021-04-24 11:18:27.879 UTC [2274] LOG: listening on Unix socket
"lEtmp/ .8 . PGSOL.5433"

2021-04-24 11:18:27.896 UTC [2274] LOG: redirecting log output to logglng
EollettsY précess



2021=-04-24 11:18:27.896 UTC [2274]
directory "ilog"™:

done

server started

postgres$ ps —-ef | grep postgres
root 2197 2050 O 11:17 'pEs5/0
postgres 2198 2197 0 11:17 pts/0
postgres 2254 1 O 11217 72
/var/lib/pgsql/12/main5432

postgres 2255 2254 0 11:17 7
pestgres 2251 2254 O Tisld 2
postgres 2258 Z254 0O 11:17F 7
poEtgies 2259 2254 O lRilF 2
postgres 2260 2254 0 11:17 2
pasStgres 22861 Z2Zded b Il1z:l7 2
postgres 2262 2254 (0 11:17 ?
launcher

postgres 2274 1 0 11:18 7
/var/lib/pgsql/12/main5433

postgres <Z2F5 2274 0O 1lglg 2
postgres 2276 2274 0 11:18 72
recovering 000000010000000000000003
postgres 2277 2274 (0 11:18 ?
postgres 2276 Z274 0O 11:3i6 2
postgres 2279 2274 0 11:18 7
postgres 2280 22794 O 1i:il8 7
streaming 0/3000060

postgres 2281 2254 0§ 1118 3
[local] streaming 0/3000060
postgres 2282 21898 O 11718 "‘pEs/Q
postgres 2283 2198 0 11:18 pts/0
postgres$ psqgl

pagl dldaa)

Tyvpe "help" for help.

5432=> create database minor upgrade;

CREATE

5432=> \c minor upgrade

You are now connected to database "minor upgrade"

3432=>

CREATE

A3 =5

INSERT O

3432=>

INSERT O

5432=> \q

postgres$ psql -p5433 minor upgrade

psql

DATABASE

TABLE

(120

create table tt

THESTFE iTte £t

insert 1nto tt

(name)

(name)

(1d serial,

select

select

HINT:

00:
00
00 :

§495-
G0 B
00:
00 s
00z
0 :
#1808

00:

00 :
00 :

00
B85
00 :
00

00

00:
00:

Future log output will appear 1n

(0 =
00:
00:

016
3185
6167
13 -
00 :
B18%
§165-

DLk

S10E.
00:

(1) 2
00:
()2
§E5 5
00:

00:
SRR

'namel ' ;

'nameZ';

00
00
00

00
00
00
00
00
00
00

00

00
00

00
00
00
00

00

00
00

name text):;

sudo -u postgres -1

-bash

/usr/pgsql-12/bin/postgres =D

POSEgres;
postgres:
PESEgrEes:
pesLgres:
postgres:
postgres:
posStgres;

logger

checkpointer
background writer
walwriter
autovacuum launcher
stats collector
logical replication

/usr/pgsgl-12/bin/postgres -D

postgres:
postgres:

poStgres;
postgres:
postgres:
POSLgres:

PCSLgres:

ps —ef

logger
startup

checkpolnter
background writer

stats collector
walrecelver

walsender postgres

grep -—--color=auto postgres

a8 user "postgres".



Type "help" for help.

5433=> select * from tt;

2. YcranoBure naket ¢ Bepcuen PostgreSQL 12.6
5433=> \q

postgres$ exit
logout

student$ sudo -1

root$ yum install postgresql-12
root$ sudo -u postgres -i
postgresS psqgl

psqgql (12.9, server 12.5)
Type "help" for help.

H432=> select wversion|():;
version

Postgresll: 12.5 ‘oh: ¥86 b4-po~linux-gni; compliled by gec [(GCL] 4,.8.3 20130623
(Red Hat 4.8.5-39), 64-bit
(1 row)

postgres=# \q

postgressS psqgl -p5433
psol (12.9, B&8fver 12.35)
Type "help"™ for help.

5433=> select wversion|();
version

Pogtgresuls 12.5 on. ¥86 bd~po~lLIingx—gnu, complled by gec (GCE] 4.8.3 2010623
(Red Hat 4.8.5-39), 64-bit

(1 row)

3. Ilepesarpysute cHavasla peIuiuKy U yOeauTech, 4To moMeHsuiack Bepcus PostgreSQL. U
OHAa NIPUHUMAET U3MEHEHMUA U "JorHana" nuaepa

postgres=# \g

postgres$S pg ctl -D /var/lib/pgsql/12/main5433 restart

walting for server to shut down.... done
server stopped
waiting for seérver to start....2021=-04-24. 11%20:56.417 UTC [2446] LOG:

starting PostgreSQL 12.6 on x86 6d4-pc-linux-gnu, compiled by gcc (GCC) 4.8.5
20150623 (Red Hat 4.8.5-44), bd-bit



2021-04-24 11:20:56.418 UTC [2446] LOG: listening on IPv4 address
Tl ) AT,  DEPE 5433

2021-04-24 11:20:56.422 UTC [2446] LOG: listening on Unix socket

Sra L PR pOEEgTEe Bl « B PEEDLE -5 33"

2021-04-24 11:20:56.430 UTC [2446] LOG: listening on Unix socket

ML By PERELE 54 33"

2021-04-24 11:20:56.445 UTC [2446] LOG: redirecting log output to loggling
collector process

2021=04=24 11320:56.445 UTC [2446] HINT: Future log gutput will appear .in
directary 19",

done

server started

[postgres@vs01.s013162.slurm.io ~]$ psqgl -p5433

psgl (12.9)
Tyvpe "help" for help.

5433=> select wversion|();
verslion

PostgreSQL 12.9 on x86 64-pc-linux-gnu, compiled by gcc (GCC) 4.8.5 20150623
(Red Hat 4.8.5-44), 64-bit
(1 row)

postgres=# \qg
postgres$ psgl minor upgrade

psqgl (12.9, server 12.95)
Tyvpe "help" for help.

54372=> insert into tt (name) select 'name3';
INSERT 0O 1

5432=> select * from tt;

id | name

5432=> \q
[postgres@vs01.s000000.slurm.io ~]$ psql minor upgrade -p5433

Esgl LZda9)
Type "help" for help.

5433=> select * from tt;
id | name

4. llepeknrouure TUAep HaA PEIIUKY

5433=> \q



postgresS pg etl ~-D yvar/lib/pgsgl/l2/main5432 stop && pg ctl =D
/var/lib/pgsqgl/12/main5433 promote && echo "port=5432" >>
/var/lib/pgsql/12/main5433/postgresgl.conf && pg ctl -D
[vrar/lib/pgsglf12/main5433. restart

walting for server to shut down.... done

server stopped

walting for server to promote.... done

server promoted

walting for server to shut down.... done

Server stopped

wailting for: server to start o 20210424 112432 :487 UTC [Z2541l] LOG:

starting PostgreSQL 12.6 on x86 64-pc-linux-gnu, complled by gcc (GCC) 4.8.5
20150623 (Red Hat 4.8.5-44), 64-bit

2021-04-24 11:24:32.487 UTC [254]1] LOG: 1listening on IPv4 address
"127.0.0.1% perl: 5432

2021=-04-24 11:24:32.49]1 UTC [2541l] LOG: Iistening on Unix socket
"/var/run/postgresql/.s.PGSQL.5432"

2021-04-24 11:24:32.505 UTC [254]1] LOG: 1listening on Unilix socket
"/tmp/.s5.PGSQL.5432"

2021-0d-24 11 :24:32,326 UTC- [2041] TOG: 7T1Tedirecting log outpunt to loggling
collector process

2021-04-24 11:24:32.526 UTC [254]1] HINT: Future log output wilill appear 1n
direocagry v.Legh.

done

server started

postgres$ psql

pegl {1.2.9)
Tyvpe "help" for help.

5432=> select wversion|();
version

PostgreS0OL. 12.9 on. %86 6d—-pc-linux-—gnu, complled by gec (GCC) 4.8B.35 20130623
(Red Hat 4.8.5-44), 64-bit
(L Tow)

5432=> \g

5. Ilepesarpysure "crapbli" nujep U yoeauTech, 4TO Ha HEM ITIOMEHSIACh BEPCUS
PostgreSQL
6. Iloakimrouure "cTapelid” IUACP KAK PEIUIMKY K "HOBOMY" JIMIEPY

postgres$ echo "port=5433" >> /var/lib/pgsqgl/12/main5432/postgresqgl.conf
postgres$ cat /var/lib/pgsgl/12/main5433/postgresgl.auto.conf

# Do not edit this file manually!

# It will be overwritten by the ALTER SYSTEM command.

primary conninfo = 'user=postgres passfile=''/var/lib/pgsql/.pgpass"''
port=5432 sslmode=prefer sslcompression=0 gssencmode=prefer
krbsrvname=postgres target session attrs=any'

postgress nano /var/lib/pgsgl/lZ2/mainb432/postgresqgl.avto.cont

postgres$S touch /var/lib/pgsql/12/main5432/standby.signal

postgres$ pg ctl -D /var/lib/pgsql/12/main5432 start



waiting for server to start....2021-04-24: 11:226:29,575 UTC [2572] LOG:
starting PostgreSQL:. 1.2.8 on xB6 64-pc-linux-gnu, complled by gcc (GCC) 4.8.5
20150623 (Red Hat 4.8.5-44), 64-bit

2021 =04=-24 11:26:29.575 UTC.: [2512] LOG: listening on IPv4d address
w2001, pork 5433

2021 =04=24 1i226:29.579 UTC [2532] LOG: listening on Unix sockel
"/var/run/postgresqgl/.s.PGSQL.5433"

2021 =04=24 11:226:29.588 UTC [2572] LOG: listening on Unix socketb
"/tmp/.s.PGSQL.5433"

2021-04-24 11:26:29.608 UTC [Z2572] LOG: redirecting log output to loggling
collector process

2021-04-24 11:26:29.608 UTC [2572] HINT: Future log output will appear in
directory "log".

done

server started

postgresS psql -p5433 minor upgrade

psgl (12:9)
Type "help" for help.

5433=> select wversion|();
verslion

PostgreSQL 12.9 on x86 6d4-pc-linux-gnu, complled by gcc (GCC) 4.8.35 20150623
(Red Hat 4.8.5-44), 64-bit
(1 row)

5433=> \x
Expanded display 1s on.

0 o]

5433=> select * from pg settings where name like '%datas';

5433=> select * from pg settings where name = 'data directory':
= RECORE 4 Y S —rtrr st e
name data directory

setting /var/lib/pgsgl/12/main5432

Rt

category File Locations

short desc Ssets “Lhe: server’s dakba direckory.
extra desc

CONCeXt postmaster

vartype SLELNA

source overrilde

min val

max val

enumvals

poot wval

reset val /var/lib/pgsgl/12/mainb5432
sourcefile

sourceline

pending restart 15

5433=> show port;

-[ RECORD 1 ]
PErE | 29433



