6.2

Co3paem cTeHA, KYNJNTEHO HA
TekyLwmnm cTeHs COCTONT U3 3-ex (XXX%&(_LADC H I %-CO M

Y3/10B: vsO1.sXXXXXX, vs02 .sXXXXXX, vs03.SsXXXXXX Ball HOMep CTyAeHTa).
PaboTa cteHaa 6 YacoB. 2 NONbITKW 3anycka CTeHAa.

1. Hapg Ttekctom Haxmute kHonky “Co3paTtb crteHA". Kaxablh CcTeHa co34aH noa
onpeaeneHHyro TemMy Kypca. Cenuyac Bbl HaxoaAuTecb B Teme - 6. ®Pusnuyeckasn
penamnkKauma , 3ToT CTeHA He NoA0UAET NoJ NpPakTUUYeckmne 3aHATUA U3 APYrnX NyHKTOB

Kypca.

3anyck 0bbivHO naet 4o 10 MuHyT, B peakunx caydasx - 40 30 MUHYT.

2. Nocne co3panus cteHAa BaM Hy>XHO 3auty no SSH Ha sbox.slurm.io ¢ nornHom u
naposem mn3 amyHoro kabuHeta (https://edu.slurm.io/):

ssh sB0PO1l@sbox.slurm.10
s000001 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.s000001
s000001 cHOBa HY>XHO 3aMeHUTb Ha Ball JNYHbIN HOMEP CTYAEeHTa

Ha xocte vs01 y Bac eCcTb NoAHbIe NpaBa (BkAtoYaa becnapoabHbiv sudo):

sudo -1
byabTe OCTOPOXXHbI N HE CIOMaUTe CTEHA A0 NPOXOXAEHUA BCEX 3a4aHUN )

[MpakTuka: Penankauyun: anrpeng Knacrepa v
OTKa30yCTOMUYMBbDbIE pPeLueHNS



Mo>keTe 3anyCTuTb CKPUNT Ha CTeHAe ~/practice/lecture3/1.a_sync_replica.sh,
KOTOprﬁ Cnnkep 3anyckan B BUAEO.

A nponTUCh NO LWaram TekyLlen NpakTUKu

- https://gitlab.slurm.io/postgres/slurm _course/-
/blob/main/practice/lecture3/1.a_sync replica.md, Takxxe npeacTaBAeHHOU HUXeE NO
TEKCTY.

NMunymnanmnsauma knacrepa PostgreSQL

1. MbI 3awnm Ha cteHA. Tenepb Bce gencteus ¢ CYB/ PostgreSQL mbl byaem BbINOAHATD
OT NOKa/IbHOro nonb3oBartens postgres. na 370ro BbINOAHUM KOMaHAY

student$ sudo -u postgres -i
2. I'Iposepﬂem YCTaHOBJIEHHbIE MNaKeTbl

postgres$ yum list installed | grep postgres
[lonKeH ObITh NMPUMEPHO Takou pe3ynbraTt

postgresqll2.x86 64 12.5-1PGDG.rhel?7 @pgdgl?2
postgresgll2-contrib.x86 64 12.5-1PGDG.rhel?7 @pgdgl2
postgresgll2-docs.x86_ 64 12.5-1PGDG.rhel?7 @pgdgl2
postgresqll2-1libs.x86 64 12.5-1PGDG.rhel7 @pgdgl2
postgresqll2-pglogical.x86 64 2.3.3-1.el7 @barman
postgresqll2-server.x86 64 12.5-1PGDG.rhel?7 @pgdgl?2

3. Huymanusnpyem knactep. Mbl 310 genaem crneymanbHO ANS8 TOro, YTobbl MOTOM
6b110 yA0OHO pa3zBopaumBaTh APyrme 3K3eMnasapbl Kaactepa Ha ApYyrux noptax ans
NPOXOXAEHUA NPAKTUKN. K TOMY >Xe& HaM HY>XHO BKJIKOUUTb KOHTPOIbHbIE CYyMMDbI.

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

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 initdb.



Success. You can now start the database server using:

/usr/pgsql-12/bin/pg ctl -D /var/lib/pgsql/12/main5432 -1 logfile start
4. NocnepHAA KOMaH4a NOKa3bliBaeT, Kak Haj0 3anyCcTUTb Knactep. MeHAeM HeMHOro
KOMaHAy, ANna Hawero yaobcrtea. [NyTb 40 dannos knacrtepa 6a3 AaHHbIX J0MKeH ObiTb
3aKaH4YMBaTbCA HAa Main5432, Homep nNopTa Ha KOTopoM byzeT 3anyLeH kaacrtep. U
¢bnar -1 logfile HaM He Hy>XeH, byaemM nucaTtb B CTaHAAPTHbIVM dann noroe postgres-a,
NyTb 40 KOTOPOro MOXHO NMOCMOTPETbL B KOHPUTYPALUOHHOM
danne postgresql.conf. 3anyckaem knacrep

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

waiting for server to start....2021-03-30 10:41:21.319 UTC [18476] LOG: starting
PostgreSQL 12.5 on x86 64-pc-linux-gnu, compiled by gcc (GCC) 4.8.5 20150623 (Red Hat
4.8.5-44), 64-bit

2021-03-30 10:41:21.319 UTC [18476] LOG: 1listening on IPv4 address "127.0.06.1", port
5432

2021-03-30 10:41:21.322 UTC [18476] LOG: 1listening on Unix socket
"/var/run/postgresql/.s.PGSQL.5432"

2021-03-30 10:41:21.330 UTC [18476] LOG: 1listening on Unix socket
SAEmpf 5 PGSOL 5432

2021-03-30 10:41:21.343 UTC [18476] LOG: redirecting log output to logging collector
process

2021-03-30 10:41:21.343 UTC [18476] HINT: Future log output will appear in directory
“liae -,

done

server started

5. MpoBepsem cocToaHmne 6a3bl JaHHbIX

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

pg_ctl: server is running (PID: 18476)
/usr/pgsql-12/bin/postgres "-D" "/var/lib/pgsql/12/main5432"

Pdunsnuyeckana NnoToKkoBan peninkayma B CUHXPOHHOM pexXume

6. Co3gaem 6a3y AaHHbIX, MepektYaemMca Ha Heé 1 co3gaem Tabaumuy test

postgres$ psqgl
psal (12.5]
Type "help" for help.

5432=> create database synch replica;
CREATE DATABASE

5432=> \c synch _replica
You are now connected to database "synch replica” as user "postgres”.

5432=> create table test(id int, name text);
CREATE TABLE

7. Co3pgaem dusmuecknm cnot penavkaunm synch_slot5433 un synch_slot5434

5432=> SELECT pg _create physical replication slot('synch slot5433');
pg create_physical replication_slot

(synch_slot,)
(1 row)



5432=> SELECT pg create physical replication slot('synch slot5434");
pg create physical replication _slot

(synch_slot,)

(1 row)

8. [lpoBepsem cTatycC penankauymm

5432=> \X
Expanded display is on.

5432=> SELECT * FROM pg replication_slots;
postgres=# SELECT * FROM pg replication slots;
-[ RECORD 1 ]-==-=---- fomemmememeeaaa-

slot name synch _slot5434

plugin
slot type physical
datoid

database

temporary

active

active pid

Xmin

catalog xmin
restart lsn
confirmed flush 1sn
-[ RECORD 2 ]----=--- e
slot name synch _slot5433
plugin
slot type physical
datoid

database

temporary

active

active pid

Xmin

catalog xmin
restart_lsn
confirmed flush_1lsn

=+ —h

-+

5432=> \q
9. Co3gaeM penaunky Ha nopty 5433

postgres$ pg basebackup -D /var/lib/pgsqgl/12/main5433 -R -S synch _slot5433 -v
pg basebackup: initiating base backup, waiting for checkpoint to complete

pg basebackup: checkpoint completed

pg basebackup: write-ahead log start point: ©/4000060 on timeline 1

pg basebackup: starting background WAL receiver

pg basebackup: write-ahead log end point: ©/4000138

pg basebackup: waiting for background process to finish streaming ...

pg basebackup: syncing data to disk ...

pg _basebackup: base backup completed

®nar -R no3BonsaeT CO34aTb NMOTOKOBYHO PENINKALUWMK MO CAOTY synch_slot5433

10. NocMOTpPUM Ha Hawly CO34aHHYH KOMUKO

postgres$ 1ls -1 /var/lib/pgsql/12/main5433

total 136

drwx------ 20 postgres postgres 4096 Apr 12 06:50 ./
drwx------ 6 postgres postgres 4096 Apr 12 06:50 ../



-PW=-=-=-=---- 1 postgres postgres 224 Apr 12 06:50 backup label

drwx------ 6 postgres postgres 4096 Apr 12 06:50 base/
-PW------- 1 postgres postgres 30 Apr 12 06:50 current _logfiles
drwx------ 2 postgres postgres 4096 Apr 12 06:50 global/
drwx------ 2 postgres postgres 4096 Apr 12 06:50 log/

drwx------ 2 postgres postgres 4096 Apr 12 06:50 pg commit ts/
drwx------ 2 postgres postgres 4096 Apr 12 06:50 pg dynshmem/
“PW=-=-=-=---- 1 postgres postgres 4760 Apr 12 06:50 pg hba.conf
-PrW=-=-====-- 1 postgres postgres 1636 Apr 12 06:50 pg ident.conf
drwx------ 4 postgres postgres 4096 Apr 12 06:50 pg logical/
drwx------ 4 postgres postgres 4096 Apr 12 06:50 pg multixact/
drwx------ 2 postgres postgres 4096 Apr 12 06:50 pg notify/
drwx------ 2 postgres postgres 4096 Apr 12 06:50 pg replslot/
drwx------ 2 postgres postgres 4096 Apr 12 06:50 pg serial/
drwx------ 2 postgres postgres 4096 Apr 12 06:50 pg snapshots/
drwx-=-=---- 2 postgres postgres 4096 Apr 12 06:50 pg stat/
drwx--=---- 2 postgres postgres 4096 Apr 12 06:50 pg stat tmp/
drwx------ 2 postgres postgres 4096 Apr 12 06:50 pg subtrans/
drwx------ 2 postgres postgres 4096 Apr 12 06:50 pg tblspc/
drwx------ 2 postgres postgres 4096 Apr 12 06:50 pg twophase/
S 1 postgres postgres 3 Apr 12 06:50 PG_VERSION
drwx------ 3 postgres postgres 4096 Apr 12 06:50 pg wal/
drwX===-=--- 2 postgres postgres 4096 Apr 12 06:50 pg xact/
“-M======- 1 postgres postgres 297 Apr 12 06:50 postgresgl.auto.conf
“-PW======- 1 postgres postgres 26642 Apr 12 06:50 postgresql.conf
-PW------- 1 postgres postgres © Apr 12 06:50 standby.signhal

11. Pazgen "standby" nepelwwén B OCHOBHOW Gann KOHOUTypaLnm

postgres$ cat /var/lib/pgsql/12/main5433/postgresql.conf | grep -A27 "Standby
Servers”
# - Standby Servers -

# These settings are ignored on a master server.
#primary conninfo = '° # connection string to sending server
# (change requires restart)

" # replication slot on sending server
# (change requires restart)

#primary slot name =

#promote trigger file = ' # file name whose presence ends recovery
#hot standby = on # "off" disallows queries durling recovery

# (change requires restart)
#max_standby archive delay = 30s # max delay before canceling queries

# when reading WAL from archive;
# -1 allows indefinite delay
#max_standby streaming delay = 30s # max delay before canceling queries
# when reading streaming WAL;
# -1 allows indefinite delay
#wal receiver status interval = 10s # send replies at least this often
# @ disables
#hot standby feedback = off # send info from standby to prevent
# query conflicts
#wal receiver timeout = 60s # time that receiver waits for
# communication from master
# in milliseconds; © disables

#wal retrieve retry interval = 5s # time to wait before retrying to

# retrieve WAL after a failed attempt
#recovery min_apply delay = © # minimum delay for applying changes during
recovery

12. Ana npomoyTta penamkn ncnonb3yetcs gana standby.signal. [1pwn ero yaaneHum
penJinka rnepexoanT B pexunm anaepa:



postgres$ 1s -1 /var/lib/pgsql/12/main5433/standby.signal
-PW=====-- 1 postgres postgres @ Apr 12 06:50
/var/lib/pgsql/12/main5433/standby.signal

postgres$ cat /var/lib/pgsql/12/main5433/standby.signal

13. JobaBuM cTpoKy ¢ nopTomMm 5433 B KOHOUrYpaLMOHHbIM dann 1 CTapTaHeEM cepBep
PostgreSQL

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....2021-04-12 07:09:06.992 UTC [2690] LOG: starting
PostgreSQL 12.5 on x86 64-pc-linux-gnu, compiled by gcc (GCC) 4.8.5 20150623 (Red Hat
4.8.5-44), 64-bit

2021-04-12 07:09:06.992 UTC [2690] LOG: 1listening on IPv4 address "127.0.0.1", port
5433

2021-04-12 07:09:06.996 UTC [2690] LOG: listening on Unix socket
"/var/run/postgresql/.s.PGSQL.5433"

2021-04-12 07:09:07.004 UTC [2690] LOG: listening on Unix socket
“/tmp/.s.PGSQL.5433"

2021-04-12 ©7:09:07.018 UTC [2690] LOG: redirecting log output to logging collector
process

2021-04-12 ©7:09:07.018 UTC [269@] HINT: Future log output will appear in directory
tlog ",

done

server started

14. Bce 1O XXe camoe genaem Ana nopta 5434

postgres$ pg_basebackup -D /var/lib/pgsql/12/main5434 -R -S synch_slot5434 -v; echo
"port=5434" >> /var/lib/pgsql/12/main5434/postgresql.conf; pg ctl -D
/var/lib/pgsql/12/main5434 start

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

pg basebackup: checkpoint completed

pg basebackup: write-ahead log start point: 0/8000028 on timeline 1

pg basebackup: starting background WAL receiver

pg basebackup: write-ahead log end point: ©/8000100

pg basebackup: waiting for background process to finish streaming ...

pg basebackup: syncing data to disk ...

pg basebackup: base backup completed
waiting for server to start....2021-04-12 07:14:56.355 UTC [2772] LOG: starting
PostgreSQL 12.5 on x86 64-pc-linux-gnu, compiled by gcc (GCC) 4.8.5 20150623 (Red Hat
4.8.5-44), 64-bit

2021-04-12 ©7:14:56.355 UTC [2772] LOG: listening on IPv4 address "127.0.0.1", port
5434

2021-04-12 07:14:56.359 UTC [2772] LOG: 1listening on Unix socket
"/var/run/postgresql/.s.PGSQL.5434"

2021-04-12 ©7:14:56.367 UTC [2772] LOG: listening on Unix socket
"/tmp/.s.PGSQL.5434"

2021-04-12 07:14:56.383 UTC [2772] LOG: redirecting log output to logging collector
process

2021-04-12 07:14:56.383 UTC [2772] HINT: Future log output will appear in directory
"log"”.

done

server started

15. HOCMDTPMM, B KdKOM peXMMeEe HaxOoaANTCA pernjinkauynA

postgres$ psql -d synch replica
psal (12.5)
Type "help"” for help.
5432=> \X

Expanded display is on.



5432=> select * from pg stat replication;
Expanded display is on.

-[ RECORD 1 J----+-

pid

usesysid
usename
application_name
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

-[ RECORD 2 ]----+
pid

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

sent_lsn

write lsn

flush 1lsn
replay lsn
write lag

flush lag
replay lag
sync_priority
sync_state
reply time

5432=> \q

16. [locMOTpUM cTaTyC penankauum y penankm 5433

2769

10

postgres
walreceiver

=
2021-94-12 ©7:14:53,3/03532+00

streaming
©/E000060
©/EQ00L60
©/EQ00060
0/E000060

©
async
2021-04-12 07:29:16.900444+00

postgres
walreceiver

=
2021-04-12 O¢f:27:53.389583+00

streaming
0/E000060
©/E000060
©/E000060
©/E000060

%]
async
2021-04-12 ©7:29:53.681008+00

postgres$ psqgl -p5433

5433=> \X

Expanded display is on.

5433=> select * from pg stat wal receiver;

-[ RECORD 1 ]--------- R e e e
pid 2768
status streaming

receive start 1lsn ©/B000000
receive_start tli il




received lsn 0/E000148

recelved tli 1

last msg send time 2021-04-12 07:41:34.056071+00

last msg receipt time | 2021-04-12 07:41:34.056248+00

latest _end 1lsn 0/E000148

latest end time 2021-064-12 07:32:32.78997+60

slot _name synch _slot5433

sender _host /var/run/postgresql

sender_port 5432

conninfo user=postgres passfile=/var/lib/pgsql/.pgpass

dbname=replication port=5432 fallback application_name=walreceiver sslmode=prefer
sslcompression=0 gssencmode=prefer krbsrvname=postgres target session_ attrs=any

5433=> \q
17. laBante Tenepb NOMEHSAEM PeXnM peninkaumm ¢ aCUHXPOHHOIO Ha CUHXPOHHbIN

postgres$ psql -d synch replica

1l

5432=> ALTER SYSTEM SET synchronous commit
ALTER SYSTEM

5432=> ALTER SYSTEM SET synchronous_ standby names='FIRST 1 (walreceiver)’;
5432=> \g

18. NMocMOTpUM Haw KOHOUrypaLMoHHbIM dann postgresql.auto.conf

on;

postgres$ cat /var/lib/pgsql/12/main5432/postgresqgl.auto.conf
# Do not edit this file manually!

# It will be overwritten by the ALTER SYSTEM command.
synchronous_commit = 'on’

synchronous_standby names = 'FIRST 1 (walreceiver)'

19. lNepeyntaem KOHQUTYpaL MO anaepa

postgres$ pg ctl -D /var/lib/pgsql/12/main5432 reload
server signaled

20. lNpoeepsem paboTty penankaumu

postgres$ psql -d synch replica

5432=> \X
Expanded display is on.

5432=> select * from pg stat replication;
-l RECORD 1 J----#------c-mcccmccccccccccccceaam

pid 3921
usesysid 10
usename postgres

application_name | walreceiver
client addr
client hostname

client port -1

backend start 2021-04-12 08:36:39.629684+00
backend xmin

state streaming

sent _1sn ©/E000528

write lsn 0/E000528

flush _1lsn ©/EQOB528

replay lsn ©/E000528

write lag

flush lag

replay lag



sync_priority
sync_state
reply time

pid

usesysid

usename
application_name
client addr
client hostname
client port
backend start
backend xmin

1
sync

2021-04-12 08:43:29.770396+00
-[ RECORD 2 J----#--=-=-m-cmmcmcccmcccccccaoaaa-

postgres

walreceiver

=

2021-94-12 ©8:36:359.631369+00

state streaming
sent_1lsn ©/E000528
write lsn 0/E000528
flush lsn ©/EQBB528
replay 1lsn 0/E000528
write lag

flush lag

replay lag

sync_priority 1
sync_state potential
reply time 2021-04-12 08:43:29.770497+060
5432=> \q

21. [laBavTe Tenepb NOCTaBUM APYrou TN NPUMEHEHUA U3MEHEHNN Ha PenanKax

5432=> ALTER SYSTEM SET synchronous_standby names="'ANY 1 (walreceiver)';
ALTER SYSTEM

22. [NepeuntaemMm KOHOUrypaumro

5432=> select pg reload conf();
-[ RECORD 1 J--+--
pg_reload conf | t

5432=> select * from pg stat replication;
-[ RECORD 1 J----#-=-=-=-=-mmmmmmmmmmmmmmmomoo oo

pid S5
usesysid 10

usename postgres
application _name | walreceiver
client addr

client _hostname

client port -1

backend start 2021-04-12 ©8:36:39.629684+00

backend xmin

state streaming
sent_lsn ©/EQ0O528
write lsn 0/E000528
flush_lsn 0/E000528
replay lsn ©/E000528
write lag

flush lag

replay lag

sync_priority 1
sync_state quorum

reply time

pid |
usesysid |

2021-04-12 08:44:49.923201+00
-[ RECORD 2 ]---=#======ccccccccccmacamcccccnaa-



usename postgres

application name | walreceiver

client addr

client hostname

client port -1

backend start 2021-064-12 08:36:39.631369+00
backend xmin

state streaming

sent_lsn ©/EQ0O528

write 1lsn ©/EQBOB528

flush 1sn 0/E000528

replay lsn ©/E000528

write lag

flush _lag

replay lag

sync_priority 1

sync_state quorum

reply time 2021-04-12 08:44:49,923109+00
5432=> \q

23. HO MOXHO eLé NOBbICUTb OTKA30YCTOUYMBOCTb

5432=> ALTER SYSTEM SET synchronous standby names='FIRST 2 (walreceiver)';
ALTER SYSTEM

5432=> select pg reload conf();

S NREGORDETIN ==+ =

pg reload conf | t

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

pid 3931

usesysid 10

usename postgres

application _name | walreceiver

client addr

client hostname

client port -1

backend start 2021-04-12 08:36:39.629684+00
backend xmin

state streaming

sent_1lsn ©/E000528

write lsn ©/E000528

flush 1lsn ©/EBBB528

replay lsn 0/E000528

write lag

flush _lag

replay lag

sync_priority il

sync_state sync

reply time 2021-04-12 08:50:30.603736+00
[ RECORD 2 J-=-=#=c-cmcmcccamamacnamanasnaaanas
pid 3932

usesysid 10

usename postgres

application name | walreceiver
client addr
client hostname
client port -1

backend start 2021-04-12 08:36:39.631369+00
backend xmin
state streaming




sent 1lsn ©/E000528
write 1lsn ©/EQ00528
flush 1sn 0/E000528
replay lsn ©/E000528
write lag

flush lag

replay lag

sync_priority 1
sync_state sync
reply time 2021-04-12 08:50:30.603825+00
5432=> \g

24. laBante Tenepb NPOTEeCTUPYEM Hall OTKa30yCcTonumBbin knactep. OCTaHOBUM
Knactep Ha nopTty 5433

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

25. MNMoaknroummca K cepsepy Ha nopty 5432 n nonpobyem BCTaBUTb JaHHble B Tabauuy

postgres$ psql -d synch replica
5432=> insert into test(id,name) select 1, 'namel’;

25. Buanm, 4to BCTaBka He MOXeT 3aKOHYNTbCA. Cpybum onepauuio

ACCancel request sent

WARNING: canceling wait for synchronous replication due to user request
DETAIL: The transaction has already committed locally, but might not have been
replicated to the standby.

INSERT 0 1

26. NocmoTpum Hawy Tabaunuy test

5433=> select * from test;
id | name

SN SES Lo
1 | namel

(1 rows)

ﬂ,aHHI::IE' B Ta6J'IHLI,E' ecTb. Ho ecTb 1 npeagynpexjgeHne, Uto mnaMmeHeHnAa He NPpMMeHNInNCb
Ha BCEX PENINKax

27. [laBante Tenepb NOHMU3UM CTaTyC OTKAa30yCTOUUYMBOCTM KaacTepa

5432=> ALTER SYSTEM SET synchronous standby names="'ANY 1 (walreceiver)';
ALTER SYSTEM

5432=> select pg reload conf();

pg reload conf

28. W npoBepum paboTy CUHXPOHHOW pennKauum

" sgl
5432=> insert into test(id,name) select 2, 'name2’;
INSERT © 1
5432 => select * from test ;
id | name
___._+ _______



1 | namel
2 | name2
(2 rows)

29. 3anyCcTtum cepBep Ha NopTy 5433

5432=> \q

postgres$ pg ctl -D /var/lib/pgsql/12/main5433 start
waiting for server to start....2021-04-12 08:57:25.410 UTC [4166] LOG: starting
PostgreSQL 12.5 on x86 64-pc-linux-gnu, compiled by gcc (GCC) 4.8.5 20150623 (Red Hat
4.8.5-44), 64-bit

2021-04-12 ©8:57:25.410 UTC [4166] LOG: listening on IPv4 address "127.0.0.1", port
5433

2021-04-12 ©8:57:25.414 UTC [4166] LOG: 1listening on Unix socket
"/var/run/postgresql/.s.PGSQL.5433"

2021-04-12 08:57:25.422 UTC [4166] LOG: 1listening on Unix socket
"/tmp/.s.PGSQL.5433"

2021-04-12 ©8:57:25.437 UTC [4166] LOG: redirecting log output to logging collector
process

2021-04-12 ©8:57:25.437 UTC [4166] HINT: Future log output will appear in directory
vlog .

done

server started

postgres$ psql -p5433 -d synch _replica

psgl (12.5)
Type "help" for help.

5433=> select * from test ;
id | name
____+ _______

1 | namel
2 | name2
(2 rows)

5432=> \q
Bce 3anucy npuwiav Ha cepeep 5433.

6.3
lomalwliHee 3apaHue.
CuMHXpOHHaA pensunka



1. Co34aTb CMHXPOHHYHO penankauuio Ha 5 cepeepoB PostgreSQL

2. /I c noMmoLbro TecToB pgbench (3anyCTUTb TeCTbl Ha 2-3 MUHYTbI) 3aMEPUTb CKOPOCTb
PaboThbl penankauun Npu ykasaHum B napametpe synchronous_standby_names
dunkcaymm Ha nrobom ogHoM cepBepe PostgreSQL.

3. /I c nomMmoLbro TeCcToB pgbench (3anyCcTUTb TeCTbl Ha 2-3 MUHYTbI) 3aMePUTb CKOPOCTh
pPaboTebl penankauuu npu Gukcaunm N3MeHeHUN Ha BCeX pensinkax

Kakune BbIBOAbl MOXXHO CAeNlaTb N3 AaHHOTO Tecra’?

Yek-nucr

1. Co3paHa CMHXPOHHaA penankauma Ha 5 cepeepoB PostgreSQL.
2. /I ¢ noMoLLbHO TECTOB pgbench namepeHa CKOpPOCTb PaboThl penankaumm npu

buKcaumm N3MeHeHN Ha BCeX cepBepax 1 Npun Gukcaumm n3MeHeHUn Ha OAHOM W3
cepBeposB

PeweHne no ccbinke B KoHLEe Ganna

Pemenue:

1. Co3parh CHHXPOHHYIO peIutdKaluio Ha 5 cepBepoB PostgreSQL

postgres$ pg ctl -D /var/lib/pgsql/l12/main5434 stop

walting for server to shut down.... done

server stopped

postigress pg ctl =D gwar/libypgsqglLli2/fmains433 stop
walting for server to shut down.... done

server stopped

postgres$ pg ctl -D /var/lib/pgsql/l12/main5432 stop
walting for server to shut down.... done

server stopped

postgres$ rm -rf /var/lib/pgsqgl/12/main5432

postgresS$ rm -rf /var/lib/pgsqgl/12/main5433
postgres$ rm -rf /var/lib/pgsqgl/12/main5434
postgres$ rm -rf /var/lib/pgsqgl/12/mainb435
postgres$ l1ls -la ~/12/

total 16

drwx———-——- 3 postgres postgres 4096 Apr 24 09:15 ./
drwx=—==—=--- 4 postgres postgres 4096 Apr 24 08:59 ../



T 2 postgres postgres 4096 Feb 11 01:16 backups/

0 b I postgres postgres 911 Apr 24 07:34 ainitdb.log
postgress pg ctl dnitdb "-D" “"/wvar/lib/pgsqgl/l2/maind432" -o "--data-
checksums"

The files belonging to thlis database system will be owned by user "postgres".
This user must also own the server process.

Lhe dztabase gluster will be anytialized moith loeale "en US.UTE=S8".
The default database encoding has accordingly been set to "UTF8".
The default text search configuration will be set tec "english"™.

Data page checksums are enabled.

creating directory [var/lib/pgsgl/12/main5432 ... ok
creating subdirectorles ... ¢k

selecting dynamic shared memory implementation ... posilx
selecting default: MaX CORNECEE IO uwm 00U

selecting default shared buffers ... 128MB

selecting default time zone ... UTC

creating configuraticon files ... ok

FHRN Y eSS ETan Soriplh . e Ok

performing post-bootstrap 1nitilialization ... ok

syncing data to disk ... ok

initdb: warning: enabling "trust" authentication for lcoccal connections
You. can change this by editing pg hba.conf or using  the option -A; »or
——atth=local and ——auth-host; the next time you run initdb.

Success. You can now start the database server using:
fustipgsgl~12/bin/pg ¢tl ~D ivar/flib/pasgl/1Z2/mainb5432 =1 logfile sLart
postgres$ pg ctl -D /var/lib/pgsql/12/main5432 start

walting for: server to starlh oous: 202 1-04-24: (191 5:ab 408 UTE [Z3657T] LOG:
starting PostgreSQL. 12.6 on xB6 6d4-pe-linux-gnu, complled by gcc (GCC) 4.8.5
20150023 (Red Hat 4.8.5-44), 64-bit

2021-04-24 09:15:56.458 UTC [23657] LOG: listening on IPv4 address

wla it . 0. 1% port pd3)

2021=-04=-24 09:15:56.462 UTC [23657] LOG: listening on Unlix sccket
"/var/run/postgresql/.s.PGSQL.5432"

2021-04-24 (09:15:56.4771 UTC [23657] LOG: listening on Unix socket
"/tmp/.s.PGSQL.5432"

2021-04-24 09:15:56.494 UTC [23657] LOG: redirecting log ocutput to logging
gellector process

2021-04-24 09:15:56.494 UTC [23657] HINT: Future log output will appear 1in
directecry "log".

done

server started

postgres$ psql

psagl KlZ2.9)
Type "help"™ for help.

5432=> create database synch replica;

CREATE DATABASE

5432=> \c synch replica

You are now connected to database "synch replica™ as user "postgres".

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



CREATE TABLE

5432=> SELECT pg create physical replicatiocn slot('synch slot>433');

pg create physical replication slot

(synch slot5433,)

(1 row)

2432=> SELECT 'pg create physical replication slof( “synch slot5434."j);

Py’ create physical repliecaticn sSlot

(synch slotb5434,)

(1 row)

b 3a=> SELECT ‘pg create physical replication slet|“synch sleots439");

pPg create physical replicaticen slot

(synch slot35435,)

(1 row)

5432=> SELECT pg create physical replicatiocon slot('synch slotb5436');

pg create physical replication slot

(synch slot35436,)

(1 row)

synch replica=# \q

postgres$ pg basebackup -D /var/lib/pgsql/12/main5434 -R -S synch slot5434 -
v; echo "port=5434" >> /var/lib/pgsqgl/l2/main5434/postgresqgl.conf; pg ctl -D
/var/lib/pgsgl/12/main5434 start

pg basebackup:
pPg basebackup:
pg basebackup:
pg basebackup:
pPg basebackup:
pg basebackup:
pg basebackup:
pg basebackup:

1nitiating base backup, waiting for checkpoint to complete
checkpoint completed

write—ahead log start point: 0/2000028 on timeline 1
starting background WAL recelver

write—ahead log end point: 0/2000138

waiting Eor background procaess fg finigh .Sfreaming

syncing data to disk

base backup completed

waiting for server to start....2021-04-24 09:16:57.046 UTC [23681] LOG:
starting PostgreSQL 12.6 on x86 64-pc-llinux-gnu, ccmplled by gcc (GCC) 4.8.5
20150623 (Red Hat 4.8.5-44), 64-bit

2021-04-24 09:16:57.046 UTC [2368]1] LOG: 1listening on IPv4 address
120001, port 5434

2021-04-24 09:16:57.050 UTC [23681] LOG: 1listening on Unix socket
"/var/run/postgresql/.s.PGSQL.5434"

2021-04-24 09:16:57.058 UTC [23681l] LOG: listening on Unix socket

"/tmp/.s.PGSQL.

5434"

2021=0d=24 8=x16:51.049 ULC [(Z23681l] I0G: redirecting log gutpet te logging
collector process
2021-04-24 09:16:57.079 UTC [23681l] HINT: Future log output will appear 1in

directory ¥ leogh

done
server started



postgresS pg basebackup -D /var/lib/pgsgl/l2/main5433 -R -S synch slot5433 -
v; echo "port=5433" >> /var/lib/pgsql/l12/main5433/postgresql.conf; pg ctl -D
frarflibfpgsqgl /12 /main5433 start

pg basebackup:
pg basebackup:
pg basebackup:
pg basebackup:
pg basebackup:
pg basebackup:
pg basebackup:
pg basebackup:
waitling fer sefver to start..c....2021=0d=24 Q817231 . 688 UTC
starting PostgreS0L: 12.6 on. x86 bd-pec~linux-—gnu, cemplled by gec

initiating base backup, waiting for checkpoint to complete
checkpoint completed

write—-ahead log start point: 0/4000028 on timeline 1
starting background WAL receliver

write-ahead log end point: 0/4000100

walting for background process to finish streaming

syncing 'data. £to 'disk

base backup completed

[23701] LOG:

(GCC) 4.8.5

20150623 (Red Hat 4.8.5-44), 64-bit

2021-04-24 09:17:31.688 UTC [23701] LOG: listening on IPv4 address

w127 000" port 5433

2021-04-24 09:17:31.692 UTC. [237Q1l] LOG: listening on Unix socket
"/var/run/postgresqgl/.s.PGSQL.5433"

2021-04-24 09:17:31.707 UTC [23701] LOG: listening on Unix socket
"ftmp/.s. PGSOL5433"

2021-04-=24 09:17:31.733 UTC [Z23701] LOG: redirecting log output to logging
collector process

2020 =0d4~24 Q9=sld:31.738 UTE. [23701 ] HINT: Futire log Sutpit will Sppeay O9n

directoryy & logh;

done

server started

postgres$ pg basebackup
v; echo "port=5435" 5> [var/lib/pgsqgl/l2/mainb435/postgresgl«cont;

=B g varilabipgagls L2ymarnb43s =R =B synel sletbdldy =
pg ekl =D

/var/ylib/pgsql/1Z2/main5435 start

pg basebackup:
pg basebackup:
pg basebackup:
pg basebackup:
pPg basebackup:
pg basebackup:
pg basebackup:
pPg basebackup:

initiating base backup, waiting for checkpoint to complete
checkpoint completed

write-ahead log start point: 0/6000028 on timeline 1
starting background WAL receliver

write—-ahead log end point: 0/6000100

waiting for background process to finish streaming

syncing data to disk

base backup completed

waiting for setrver to start....2021-04-24 09:1.8:00.707 UTC [23716] 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 09:18:00.707 UTC [23716] LOG: 1listening on IPv4 address
¥12Telel: 1 porlh 5435

2021-04-24 09:18:00.727 UTC [23716] LOG: listening on Unix socket
"/var/run/postgresql/.s.PGSQL.5435"

2021-04-24 09:18:00.768 UTC [23716] LOG: listening on Unix socket
"/tmp/.s.PGSQL.5435"

2021=04=24 09:1.8:00.8L7T UTLC. [2371le] TOG: redirecting log oitpit to logging
collector process

2021 -04-24 09:1.8:00.81.% UL [23716] HINT: Future log sutput will appear in

directory: logh™.

done

server started

postgres$ pg basebackup -D /var/lib/pgsqgl/l2/main5436 -R -S synch slot5436 -
v; echo "port=5436" >> /var/lib/pgsql/l12/main5436/postgresql.conf; pg ctl -D
/var/lib/pgsql/12/main5436 start

walting for checkpolint to complete

pg basebackup: initiating base backup,



pg basebackup:
pg basebackup:
pg basebackup:
pg basebackup:
pg basebackup:
pg basebackup:
pg basebackup:

walting for server to start...
starting PostgreSQL 12.6 on x86 64-pc-linux-gnu,

checkpoint completed

write—-ahead log start point: 0/8000028 on timeline 1
starting background WAL receiver

write—-ahead log end point: 0/8000100

waiting for background process to finish streaming
gsyvncing data: to disk

base backup completed

2021-0d-24. 9:1.8:24 .915 UTC [Z23735] LOG:

compililed by ges GEE) 4.8.9

20150023 (Red Hat 4.8.5-44), 64-bit

2021-04-24 09:18:24_.915 UTC [23735] LOG: listening on IPv4 address

W ekl Qe 1% porEt 5498

2021-04-24 09:18:24.942 UTC [23735] LOG: Iistening on Unix socket
"/var/run/postgresql/.s.PGSQL.5436"

2021=04=24 (09:18:24.998 UTC [23735] LOG: Ilistening con Unix socket

v topy . 8. PE50L . 50 36"

2021=04=-24 D8:18:25.041 UTC [23735] LOG: redirecting log output to logging
collector process

2021-04-24 09:18:25.041 UTC [23735] HINT: Future lcog ocutput will appear 1in
directory "log"™

done

server started

postgresS ps -ef | grep postgres

YOOLr 7520 29852 () 08:57 pts/ll 00:00:00 s11do -U postgres —1

postgtes 47528 19520 O UBi5HT ‘BEsy0 U0z 00: 00 -bash

postgres 23657 1 0 09:15 ? 00:00:00 /usr/pgsqgl-12/bin/postgres -D
Jrar) b/ pgsgl-f L2 imarnb4 32

postgres 23658 23657 0 09:15 ? 00:00:00 postgres: logger

postgres 23660 23657 0 09:15 ? 00:00:00 postgres: checkpointer
postgres 23661 23657 0 09:15 ? 00:00:00 postgres: background writer
postgres 23662 23657 0 09:15 ? 00:00:00 postgres: walwriter

postgres 23663 23657 0 09:15 ? 00:00:00 postgres: autovacuum launcher
postgres 23664 23657 0 09:15 7 00:00:00 postgres: stats collector
postgres 23665 23657 0 09315 7 Rz 0000 postytes: LlogLcal Feplication
launcher

postgres 23681 1 0 09:16 ? 0000200 Jfusripgsgl=12/bin/postgres. =D
/var/lib/pgsgl/12/main5434

postgres 23682 23681 O 09:1l6 ? D0:00:00 postgres: logger

postgres 23683 23681 0 09:16 7 00:00:00 postgres: startup

recovering 000000010000000000000009

postgres 23684 23681 0 09:1e6e ?2 00:00:00 postgres: checkpointer
postgres 23685 23681 O (09:16 2 00:00:00 postgres: background writer
postgres 23686 23681 0 09:16 2 00:00:00 postgres: stats collector
postgres 23687 23681 0 09:16 7 00:00:00 postgres: walrecelver
streaming 0/9000060

postgres 23688 23657 0 09:16 ? 00:00:00 postgres: walsender postgres
[local] streaming 0/9000060

pcstgres 23701 T 009917 2 00:00:00 /usr/pgsgl-12/bin/postgres -D
[varllibl/pgsgl/f1i2/ malnb433

postgres 23702 23701 0 09:17 2 00:00:00 postgres: logger

piostgtes E3d7s 234908 O BYELE 2 D0:00:00 postgres: startup

recovering 000000010000000000000009

postgres 23704 23701 0 09:17 7 00:00:00 postgres: checkpointer
postgres 23705 23701 & @9l 2 00:00:00 postgres: background writer
postgres 23706 23701 0 09%:17 2 D0 :00:00 postgres: stats collector
postgres 23707 23701 0 09:17 7?2 00:00:00 postgres: walreceiver
streaming 0/9000060

postgres 237008 23657 O Q097177 ¢ 00:00:00 postgres: walsender postgres
[local] streaming 0/9000060

postgres 23716 N e 1 00:00:00 /usr/pgsql-12/bin/postgres -D
/var/lib/pgsql/12/main5435

pestgres 231L] 23316 O U8=1LE 2 00:00:00 postgres: logger



postgres 23718 23716

QP lE ¥

recovering 0000000100000000000000089

postgres: 22118 237116 O 0918
postgres 23720 2371le 0 09:18
postgres 23721 23716 O 09:18
postgres 23742 23716 O Q9+ls
streaming 0/9000060

postgres 23723 23657 (0 Q99:18
[local] streaming 0/9000060
bosbgres 23735 1 0O 09:18
/var/lib/pgsgl/12/main5436
postgres 23798 23735 [ Q8%:18
poésktgras 237 sl 23735 L UEEls

3

s
s
)

?
?

recovering 0000000100000000000000089

postgtes 23938 R8I35 I QYsLE
postgres 23739 23735 0 09:18
postgres 23740 23735 0 09:18
postgres 23741 23735 0 09:18
streaming 0/9000060

postgres 23742 23657 0 09:18
[local] streaming 0/9000060
postgres 23744 17528 0 09:18
postgres 23745 17528 0 09:18

?

s
.
-

pEst0
pts/0

S8

00:
00 :
18-
00 :

00:

00 :

00
00 :

00 s
00z
0 :
#1808

00:

00 :
00 :

(1)

6167
D0z
§165
G160

(0 =

00:

00:
00:

13 -
00 :
B18%
§165-

DLk

S10E.
00:

00

00
00
00
00

00

00

00
00

00
00
00
00

00

00
00

postgres: startup

postgres: checkpolnter
postgres: background writer
postgres: BStats eollector
postgres: walreceilver
postgres: walsender postgres
/usr/pgsql-12/bin/postgres =D

postgres: logger

postgres: startup

postgres: checkpolnter
postgres: background wriliter
postgres: stats collector
postgres: walreceilver
postgres: walsender postgres
ps -ef

grep --color=auto postgres

2. W ¢ moMoIpio TECTOB pgbench (3alyCTUTh TECThI HA 2-3 MUHYTHI) 3aMEPHUTH CKOPOCTh
pa0OThI PEIIMKALIUM ITPU YKA3aHUH B IIAPAMETPE synchronous standby names
dbukcauuu Ha 1000M ogHOM cepBepe PostgreSQL.

postgresS psqgl -d synch replica

2

i

psql

Tyvpe "help" for help.

5432=> ALTER SYSTEM SET synchronous commit

ALTER SYSTEM

T

0432=> ALTER SYSTEM SET synchronous standby names='ANY 1 (walreceiver)';
ALTER SYSTEM

>432=> select pg relcad conf();

pg reload conft

t

(1 row)

5432=> \q
postgres$ pgbench -1 -d synch replica
dEoppLIig ©id. EableB.ea
NOTICE: table "pgbench accounts" does not exist, skilpping
NOTICE: table "pgbench branches" does not exist, skilpping
NOTLCEz “table “"pgbench hisgtery™ deoezs ngt exist, skipping
NOTICE: table "pgbench tellers"™ does not exist, skipping

creating tables...
generating data...
100000 of 100000 tuples
VACUUMLNg . '«

creating primary KeyvsS...
done.

(100

%)

done

(elapsed 0.14 s,

remaining 0.00 s)

[postgres@vs01.s000000.51lurm.i0 ~]5 pgbench -c 5 -] 4 -T 120 synch replica

.end.
<builtin:

Starting ~racuum; s
transaction type:
scaling factagr: 1

TPC=B

Lsorh at)>



query mode: simple

number of clients: 5

number of threads: 4

duration: 1240 s

number of transactions actually processed: 7407
latency average = 81.053 ms

tps = 61.68835]1 (1ncluding connections establishing)
tps = 61.693920 (excluding connectilions establishing)

3. U ¢ moMomplo TECTOB pgbench (3alyCTUTh TECThI HA 2-3 MUHYTHI) 3aMEPHUTh CKOPOCTD
padOThI perIMKALUK TP (PUKCALUM U3MEHEHUM HA BCEX PeIUIMKax

postgres$ psql

psgl (12.96)
Type "help" for help.

5432=> ALTER SYSTEM SET synchronous standby names='FIRST 4 (walreceilver)';

ALTER SYSTEM
5432=> select pg relcad conf():;
pg reload cont

(1 row)
5432=> \q
postgres$ pgbench -i -d synch replica

dfGppLriyg Gld. Ealbles ..

creating tables...

generating data...

100000 of 100000 tuples (100%) done (elapsed 0.15 s, remaining 0.00 s)
Vacuuming .

creating primary keys...

done.

postgresS pgbench -c 5 -J 4 -T 120 synch replica
starting wacuums ; sends

LEaTiSaetlon. Eype: <bmilbtins: TEE~B {(8SoRE o) 3
scaling factor: 1

query mode: simple

number of clients: 5

number of threads: 4

duraticn: 120 s

number of transactions actually processed: 7564
latency average = 79.366 ms

tpe = 62,998953 fincluding connections establishing)
tps = 63.003562 (excluding connections establishing)



