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nd ? The s

grammer c

come from 

needs to b

check that 

select 1;
nt transa

is thrown t

he client "vo

omplete the

ql termina

nds: 

nsaction;

saction . No

rompt, you 

d in severa

t 

ompt has c

mand and e

r_version
on 
---------
on 18.3.0

ompt has c

finished co

s comman

at or nea

urred. Note

on point. Th

ransaction

ertain errors

mmitted. Fo

server proc

ouldn't hav

an applica

be put into 

if we send

; 
action is

that the co

oluntarily" 

e transacti

P

al client

; 

ote that the

can see w

l lines. 

changed ag

end it with a

n(); 

--- 
0 

changed ag

ommand in

d and send

ar "ffff"

e that the a

his means 

 cannot co

s considere

or example

cess receiv

ve written s

tion written

a failed sta

d the corre

s aborted

ommand fa

completes

on using o
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gain: a das

a semicolo

gain: the da

n the buffer

d it for exec

" 

asterisk, wh

the transac

ommit, only

ed so serio

e, access s

ves it and s

such a com

n and teste

ate. 

ct comman

d, comman

iled, and a

s the transa

ne of the tw

es. Tantor DBA 1

as change

ere is an op

h has appe

on: 

ash has be

r, and you 

cution with

hich denote

ction is stil

y rollback. T

ous that the

erialization

sees that it

mmand. Th

ed by the p

nd for exec

nds ignor

ny comma

action. 

wo transac
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pen transac

eared inste

en replace

will be typi

h a semicol

es an open

l open, but

Transactio

e accumula

n errors. W

's somethi

e server pr

rogramme

cution, type

red until

nds will be

ction comp
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ction so yo

ead of the e

ed by the e

ing the firs

lon:  

n transactio

t it has ente

ns enter a 

ated statem

hat's dang

ng comple

rocess exp

r. Therefor

e : 

l end of t

e ignored b

pletion com

18 

ppeared. In

u can decid

equals sym

quals symb

t line of the

on, has bee

ered a faile

failed state

ments in the

erous abou

tely out of 

pects the 

re, it believ

transacti

y the serve

mmands: 
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de 
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en 
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post
ROLL

comp

rollin

comm

beca

, so s

post

post
BEGI
post
?col
----
1 
(1 l
post
ERRO
LINE
^ 
post
COMM

produ

abbre

psql

exec

know

Type

post
List
Role
----
lab0
post
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post
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tgres= ! 
LBACK 

Please n

pletely or to

g back" in 

There's 

mands. Thi

use it incre

savepoints 

7) Install

tgres=# \

8) Repea

tgres=# b
N 

tgres=*# 
lumn? 
------- 

line ) 
tgres=*# 
OR: synta
E 1: ffff

tgres=*# 
MIT 

The tran

9) Let's 

uce a nice 

eviated fro

l command

ution as te

w you've fin

e: 

tgres=# \
t of role
e Name | 
--------+
1user | 

tgres | S

10) Set t

s for execu

tgres=# \

11) Repe

  tantorlabs .ru 

# commit;

note that a t

o a savepo

response t

an ON_ERR

is paramete

eases the t

will be set

 this param

set ON_ER

at the comm

egin; 

select 1;

ffff; 
x error a
; 

commit ; 

saction wa

look at how

result. Let

om the first 

s . Withou

xt. To send

nished typi

du 
s 
Attribute
---------
Superuser
uperuser,

he psql p

ution: 

set ECHO_

at comman

; 

transaction

oint, if one w

to the COMM

ROR_ROLLB

er forces p

transaction

t when you

meter : 

RROR_ROLL

mands from

; 

at or nea

as closed b

w psql pro

's look at t

letters of t

ut the back

d a comma

ng the com

es 
---------
r, Create
, Create 

parameter

_HIDDEN o

nd : 

P

n placed in

was set. Th

MIT comma

ACK param

psql to set

n counter (x

're working

LBACK INT

m the prev

ar "ffff"

by commit, 

ocesses its

he roles in 

the word "d

kslash, it's a

and for exe

mmand? 

---------
es roles,
Roles, C

, which w

on 
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 a failed st

he server p

and. 

meter tha

t a savepo

xid) usage.

g interactiv

TERACTIVE

ious examp

" 

not rollbac

s command

the cluste

du." Let's a

an SQL com

ecution, use

---------
, Creates
Create Da

will show w

es. Tantor DBA 1

ate cannot

process ret

at preven

int after ea

. If you set 

vely in psql

E  

ple: 

ck. 

ds—what it

r. In Englis

add a back

mmand and

e a semico

------- 
s databas
atabases,

hich comm
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turns "tran

ts the loss

ach comma

it, it's best

l . 

t sends to t

h, this wou

kslash, the 

d is sent to

lon ";" —

se 
 Replica

mand psql 
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 of the res
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t to set it to

the server 

uld be "des

common p

o the serve

—otherwise

ation, Sk

itself gene

18 

be rolled ba

mpleted by

ults of exe

is undesira

o INTERACT

process to

scribe user

preface for 

r process f

, how will p

ip RLS 

erates and
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****

SELE

r.ro

r.ro

, r.

, r.

FROM

WHER

ORDE

****

 List
Role 
-----
lab01
postg

 

<Ctrl

 pos
rolc
rolv

FROM

WHER

ORDE
-[ R
roln
rols
roli
rolc
rolc
rolc
rolc
rolv
rolr
rolb
-[ R
roln
rols
roli
rolc
rolc
rolc
rolc
rolv
rolr
rolb

INHE

creat

will b
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tgres=# \

***** RE

ECT r.rol

olcreater

olconnlim

rolrepli

rolbypas

M pg_cata

RE r.roln

ER BY 1; 

********

t of roles
Name | At
-------+--
1user | Su
gres | Sup

12) Copy

+Shift+v> 

tgres =#
createrol
validunti

M pg_cata

RE r.roln

ER BY 1 \
RECORD 1 
name | la
uper | t

inherit |
createrol
createdb 
canlogin 
connlimit
validunti
replicati
bypassrls
RECORD 2 
name | po
uper | t

inherit |
createrol
createdb 
canlogin 
connlimit
validunti
replicati
bypassrls

You can 

ERIT and L

ting a user 

be displaye
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du 

QUEST ***

name, r.r

ole, r.ro

mit, r.rol

cation 

srls 

log.pg_ro

ame !~ '^

*********

s 
ttributes 
----------
uperuser, 
peruser, C

y and paste

to do this. 

 SELECT r
e , r . r
l , r . r

log.pg_ro

ame !~ '^

gx 
]--+-----
b01user 
 
 t 
e | t 
| t 
| t 
 | -1 
l | 
on | f 
 | f 
]--+-----
stgres 
 
 t 
e | t 
| t 
| t 
 | -1 
l | 
on | t 
 | t 

see what i

LOGIN attr

with the CR

ed: "Not inh

******* 

rolsuper,

olcreated

lvalidunt

oles r 

^pg_' 

******** 

----------
Creates r
Create Rol

e the comm

r . rolna
rolcreate
rolreplic

oles r 

^pg_' 

------ 

------ 

information

ibutes wer

REATE USE

herited, Log

P

, r.rolin

db, r.rol

til 

----------
roles, Cre
les, Creat

mand text. Y

ame , r .
edb , r .
cation , 

n psql rec

en't displa

ER comman

gin denied.
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nherit, 

lcanlogin

----------
eates data
te Databas

You can us

. rolsupe

. rolcanl
r . rolb

ceives an

yed . Why?

nd . Defau

." This feat

es. Tantor DBA 1

n, 

--- 
abase 
ses, Repl

se the keyb

er , r . 
login , r
bypassrls

nd compar

? Because 

lt values ar

ture isn't in
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ication, 

board shor

rolinher
r . rolco
s 

re it with ho

these are t

ren't displa

ntuitive, so 
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Skip RLS 

tcuts <Ctrl

rit , r . 
onnlimit 

ow it displa

the default

ayed. Their

we'll cove

18 

+Shift+c> 

, r . 

ays it: psql

t values wh

r inverse va

r it in detai
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l The 

hen 

alues 

il. 
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the \

Comp

\c[c
conn
(cur
\con

psql

conn

host

and c

 post
You 
lab0
You 
lab0
You 
"loc
lab0
You 
lab0
You 

Open

astr

post

post

not fi

post

post

post

post
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13) Use t

с command

pound: 

connect] 
nect to a
rrent: "p
nninfo in

14) Try d

l has acce

ection seq

t port . If

carriage ret

tgres=# \
are conn
1databas
are conn
1databas
are now 

calhost":
1databas
are conn
1databas
are conn

15) Let's

n a new ter

16) Run p

ra @ tant

 17) Set t

tgres =# 

 18) Redi

tgres=# \

 19) Issu

it the width

tgres=# s

20) Disa

tgres=# \

21) Laun

tgres=# \

22) Wait

tgres=# \

  tantorlabs .ru 

the \? com

d ) 

{[ DB |- 
nother da
ostgres")
formation

different co

ess to the li

quence is to

 you want 

turn (new l

\c la <TA
ected to 
e=# \c - 
ected to 
e=# \c - 
connected
 address 
e=# \c - 
ected to 
e=# \c po
ected to 

 see how t

minal wind

psql and 

tor : ~ $ 

the HTML o

\ pset fo

irect the ou

o file.ht

e any com

h of the term

how all; 

ble output 

o 

ch a brows

! xdg-ope

t for the bro

q  

mmand to 

USER |- 
atabase 
) 
n about t

onnection c

st of datab

o remembe

to keep a p

line) keys o

AB><ENTER
the data
la <TAB>
the data
- localh

d to the 
"127.0.0
- - 5432
the data

ostgres p
the data

to get the s

ow ( astra

make sure

psql -q 

output form

ormat htm

utput to a f

tml 

mand who

minal wind

 

to file: 

ser window

en file.h

owser wind

P

view help

SERVER |

the curre

combinatio

base and us

er the orde

parameter 

on the keyb

R> 
abase "la
><ENTER>
abase "la
host 
database

0.1", por
2 
abase "la
p <TAB><E
abase "po

sample resu

a operatin

e you run it 

mat : 

ml 

file called f

se result is

dow): 

w while exit

html 

dow to ope
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p for the \c

|- PORT |

ent conne

ons. The tab

ser names 

r of the \c 

the same, 

board. 

ab01datab

ab01datab

e "lab01d
rt "5432"

ab01datab
ENTER> 
ostgres" 

ult in the fo

g system u

in the astr

file.html

s difficult to

ting psql 

en. Close p

es. Tantor DBA 1

connect c

-] | con

ection 

b key allow

in the curr

command

replace it w

base" as 

base" as 

database"
"). 

base" as 

as user 

ormat of a w

user ). 

ra user's

 : 

o read in th

: 

psql : 
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command (

nninfo} 

ws you to e

rent connec

paramete

with a dash

user "po

user "la

" as user

user "la

"postgre

web page 

s termina

he terminal

L Administration 1

a shortene

end a param

ction. The 

ers: data

h. <TAB><E

ostgres".

ab01user"

r "lab01us

ab01user"

es". 

and view it

al : 

 (the comm

18 

ed version o

meter, sinc

purpose of

abase use

ENTER> - ta

. 

ser" (ser

. 

t in a brow

mand line d
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f this 

er 
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rver 

ser. 

does 
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forma

post
\pse
trof

post
Outp

post

z - n

post
Outp

post

scrol

conv

Linu
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23) Clos

ra@tantor

24) Clos

ats are ava

tgres=# \
et: allow
ff-ms, un

25) Sele

tgres=# \
put forma

26) Run 

tgres=# s

zzbq on

next page, 

27) Com

tgres=# \
put forma

28) Com

tgres=# s

Press the

ling throug

29) Com

enient than

30) Let's

ux comman

  tantorlabs .ru 

se the term

 :~$ <CTR

se the brow

ailable. Typ

pset form
ed format
aligned, 

ct the alig

pset form
t is alig

the comma

how all; 

n your keyb

b - previo

mplete comm

pset form
t is wrap

mplete com

how all; 

e zzb h k

gh the resu

mpare the d

n aligned 

s check ho

d "pwd" d

inal window

RL+d> 

wser windo

pe V psql 

mat aaa 
ts are al
wrapped 

gned form

mat align
gned. 

and: 

board. and

us, q - fin

mand : 

mat wrapp
pped. 

mand : 

keys on you

lts. 

differences

. 

w to execu

displays th

P

w: 

w and retu

: 

ligned, a

mat , it is u

ned 

d see the e

ish output 

ped 

ur keyboar

. Perhaps t

ute operatin

he current d
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urn to the p

asciidoc,

used by de

ffect. 

and return

d . Read t

the wrappe

ng system 

directory.

es. Tantor DBA 1

 

psql windo

, csv, ht

efault: 

 prompt. 

the descrip

ed format

command
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ow . Let's 

tml, late

ption of the

t (word wr

s without e
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see what o

ex, latex

e available 

rapping) w

exiting psq
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other outpu

-longtabl

keys. Prac

ill be more

ql . The 
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/ va

\set 
%[%03
%[%03
\set 
%[%03
%[%03

%p s

%n ro

%m ho

%> in

%/ d

%~ T

name

%# fo

buffe

%R fo

input

for PR

if the

if the

If the

If the

if the

apos

apos
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Run the "
 

tgres =# 
ar / lib 

31) Set a

PROMPT1 '
33[0;34m%]
33[0m%] %[
PROMPT2 '
33[0;34m%]
33[0m%] %[

* and ! s

Help on 

erver pro

ole. (can be

ost name o

nstance po

database na

The name o

e. 

or the supe

er. 

or PROMPT1

t mode ^ if 

ROMPT2 if 

ere is an un

ere is an un

ere is an un

ere is a star

ere is a left 

Symbols

trophe, pre

trophe: 

  tantorlabs .ru 

"pwd" or "

\! pwd 
/ postgre

a color prom

' %[%033[0
] %m %[%03
[%033[0;33
' %[%033[0
] %m %[%03
[%033[0;33

ymbols to 

what the s

ocess num

e changed 

or [local]

ort number 

ame 

of the datab

eruser - the

1 displays

the sessio

the comma

nclosed com

nclosed quo

nterminated

rted but un

parenthes

s that it disp

essing the 

"ls" comm

esql 

mpt that wi

0;90m%] [%
33[0m%] : 
3m%]%[%033
0;90m%] [%
33[0m%] : 
3m%]%[%033

attract atte

ymbols me

ber 

during a se

 if the con

base. If this

e # symbol

 = if the se

n is discon

and is not 

mment * 

otation ma

d double qu

finished $l

is and the 

plays PROM

key <ENTE

P

mand (lists

ill display t

%p] %[%033
%[%033[0;
3[5m%] %x 
%l] %[%033
%[%033[0;
3[5m%] %x 

ention. 

ean if you w

ession usin

nnection is 

s is the def

l , for other

ession is in 

nnected fro

completed

rk, then ' 

uote, then 

line$ (us

right paren

MPT2 are im

ER> or ; or
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s files) with

he server p

3[0m%] %[%
;32m%] %> 
%[%033[0m
3[0m%] %[%
;32m%] %> 
%[%033[0m

want to cre

ng the SET 

made via a

fault datab

r roles - the

an inactive

om the data

 – 

" 

ually when

nthesis is n

mportant be

r \r , there

es. Tantor DBA 1

hout exiting

process nu

%033[0;31
%[%033[0
m%] %[%03
%033[0;31
%[%033[0
m%] %[%03

eate your o

SESSION 

a Unix sock

ase, ~ is 

e >%l sym

e branch o

abase - ! 

n typing fun

not entered

ecause if yo

e will be no
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g psql: 

umber (pid)

m%] %n %[
m%] %[%03
3[0m%] %R
m%] %n %[
m%] %[%03
3[0m%] %R

own prompt

AUTHORIZ

ket 

displaye

bol , the lin

f a conditio

nctions), th

, then ( 

ou forget to

o reaction u
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) in gray: 

%033[0m%]
3[0;36m%]
R%# ' 
%033[0m%]
3[0;36m%]
R%# ' 

 
t: 

ZATION co

ed instea

ne number 

onal block 

hen $  

o type the 

until you ty

18 

 @ 
 %~ 

 @ 
 %~ 

ommand; )

ad of the

in the inpu

@ in single

closing 

ype an 
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ut 

e-line 



 

Tantor

 

\set 
%[%03
\set 
%[%03

post
usen
----
post
(1 r

post
Line

post
usen
────
post
(1 r

post
Bord

post
usen
────
Post
(1 r

post

Bord
post
┌───
│ us
├───
│ po
└───
(1 r

you c
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If you ne

PROMPT1 '
33[0;33m%]
PROMPT2 '
33[0;33m%]

32) Look

tgres @ p
name | us
-------+-
tgres | 1
row) 

33) Set t

tgres @ p
e style i

Let's rep

tgres @ p
name │ us
───────┼─
tgres │ 1
row) 

34) Chan

tgres @ p
der style

35) Repe

tgres @ p
name uses
───── ───
tgres 10 
row) 

The disp

36) Chan

tgres @ p

der style
tgres @ p
────────┬
ename │ 

────────┼
ostgres │
────────┴
row ) 

You can 

can edit the

  tantorlabs .ru 

eed to disp

'%[%033[0;
]%[%033[5m
'%[%033[0;
]%[%033[5m

k at how th

ostgres =
esysid | 
---------
0 | t 

the line dra

ostgres =
s unicode

peat the req

ostgres =
esysid │ 

──────────
0 │ t 

nge the bo

ostgres =
 is 0. 

eat your re

ostgres =
ysid uses

────── ───

play has be

nge the bo

ostgres =

 is 2.  
ostgres =

┬─────────
usesysid 

┼─────────
 10 │ t │

┴─────────

choose th

e ~/.psqlr

lay the role

;31m%] %n 
m%] %x %[%
;31m%] %n 
m%] %x %[%

e query re

=# select
usesuper

-+-------

awing style

=# \pset 
e . 

quest (pres

=# select
usesuper

─┼───────

rder displa

=# \ pset

quest: 

=# select
super 
────── 

ecome mor

rder displa

=# \pset 

=# select
──┬──────
│ usesup

──┼──────
│ 
───┴─────

e most con

rc file an

P

e and base

%[%033[0m
%033[0m%] 
%[%033[0m
%033[0m%] 

sult is disp

t usename
r 
---- 

e to unicod

linestyl

ss the up a

t usename
r 
──── 

ay style : 

t border 

t usename

e compact

ay style: 

border 2

t usename
──────┐ 
per │ 
───────┤

───────┘

nvenient st

nd add the 
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e: 

m%] @ %[%0
%[%033[0m
m%] @ %[%0
%[%033[0m

played: 

e, usesys

de charac

le unicod

arrow on th

e, usesys

0 

e, usesys

t.  

2 

e, usesys

tyle for disp

command

es. Tantor DBA 1

033[0;36m
m%] %R%# 
033[0;36m
m%] %R%# 

sid, uses

cters : 

de 

e keyboard

sid, uses

sid, uses

sid, uses

playing que

s describe
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m%] %/ %[%
' 
m%] %/ %[%
' 

super fro

d twice and

super fro

super fro

super fro

ery results

d above. 
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033[0m%] 

033[0m%] 

om pg_use

d then the 

om pg_use

om pg_use

om pg_use

. To make 

18 

r; 

<ENTER> 

r; 

r; 

r; 

it permane
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Part

clust

post

post
mv $
mv $
 

post

post
datn
----
post
temp
temp
(3 r
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t 10. Rest

In step 4

er. Make s

1) Stop t

tgres @ t

2) Execu

tgres@tan
$PGDATA/*
$PGDATA/.

3) Launc

tgres@tan

4) Check

tgres@tan
name 
-------- 
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Replicatio
 Allows f
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tem set h

able: 

tem set h

alues are a

s with the a

as written t

u postgre
ile manua
tten by t

= 'tr' 

P

of the logi

meter (boo

settings 
---------

by Server
from a h
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IBDIR = /o
LEDIR = /o
IR = /opt/

  tantorlabs .ru 
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show the l
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header fil
header fi
e librarie
loaded mo
ription fi

ependent f
-wide conf
ions 
parameters

ompiled wi
greSQL was
as compile
stgreSQL w
eSQL was c
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EDIR = /op
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IGURE = '-
-python' '
-zstd' '--
ml' '--wit
AGS=-pipe 
FLAGS=-Wno
RTIFY_SOUR
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nt_plan.so
_ivm.so un
ddl_deploy

P

are/postgr
etc/postgr
stgresql/p
or/db/18' 
ith-tcl' '
'--with-l
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jp_and_sji
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eq.so pg_q
ystrmatch.
re_plperl.
re_plpytho
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t of tabl
e | Owner
---------
default |
global | 
1tbs | po
rows) 

2) If ther

hat relation

ECT n.nsp
M pg_clas
T JOIN pg_
tablespac
RE relkin
spname <>
pcname = 

name | re
------+--
blic | t 
line) 

3) Drop o

tgres=# d
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P TABLESP

5) If ther

ch to the po

ra@tantor
tgres@tan

6) Delete

tgres@tan

7) Make 
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sync
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2. Replica

1) Check

tgres@tan
RECORD 1 
t_name | 
gin | 
t_type | 
oid | 
abase | 
porary | 
ive | t 
ive_pid |
n | 
alog_xmin
tart_lsn 
firmed_fl
_status |
e_wal_siz
_phase | 
_phase_at
ctive_sin
flicting 
alidation
lover | f
ced | f 

2) Anoth

tgres@tan
RECORD 1 
| 7854 
ysid | 1

name | po
lication_
ent_addr 
ent_hostn
ent_port 
kend_star
kend_xmin
te | stre
t_lsn | 9
te_lsn | 
h_lsn | 

lay_lsn |
te_lag | 
h_lag | 

lay_lag |
c_priorit
c_state |
ly_time |

The defa

3) Conne

tgres @ t
are now 

ar/run/po

  tantorlabs .ru 

ation Slots 

k that the s

tor:~$ ps
]-------+
replica1 

physical 

f 

 7854 

 | 
| 9/BC000
ush_lsn |
 reserved
e | 13421
f 
 | 
ce | 14:2
| 
_reason |
 

her view fo

tor:~$ ps
]----+---

0 
stgres 

_name | wa
| 
ame | 
| -1 
t | 13:56
 | 
aming 
/BC000198
9/BC00019
9/BC00019
 9/BC0001

 
y | 0 
 async 
 14:24:31

ault applica

ect to the r

antor :~$
connected
stgresql"

lot has bee

sql -qxc 
+--------

0198 
| 
d 
17280 

24:30.781

| 

r monitorin

sql -qxc 
---------

alreceive

6:31.6196

8 
98 
98 
198 

1.557301+

ation name

replica: 

$ psql - 
d to data
" at port

P

en created 

" select
---------

1887+03 

ng replicatio

" select
---------

er 

654+03 

+03 

 is walre

p 5433 
abase "po
t "5433".

Practical exercis

and is acti

t * from 
---------

on: 

t * from 
---------

eceiver .

ostgres" 
. 

es. Tantor DBA 1

ve: 

pg_repli
------- 

pg_stat_
---- 

as user 
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4) Look 

tgres=# \
t of conf
ameter | 
---------
mary_slot
row) 

5) Look a

tgres=# \
t of conf
ameter | 
---------
ter_name

Meaning

ning By def

6) Look a

tgres=# s
RECORD 1 
mary_conn
nnel_bind
certmode=
rvname=p

d_balance

value was a
eplica 
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at the nam

dconfig p
iguration
Value 
-------+-
_name | r

at the valu

dconfig c
iguration
Value 
--+------
 | 

g paramete

fault walre

at the valu

how prima
]----+---
info | us
ing=prefe
allow ssl
ostgres g
_hosts=di

automatica

e of the re

primary_s
n paramet

---------
replica1 

e of the cl

cluster_n
n paramet

-- 

r cluster

eceiver . 

e of the pr

ary_conni
--- 
ser=postg
er port=5
lsni=1 ss
gssdelega
isable 

ally genera

P

plication s

slot_name
ters 

-- 

luster_na

name 
ters 

_name is e

rimary_co

info \gx

gres pass
5432 sslm
sl_min_pr
ation=0 c

ted by the 
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lot to whic

e  

ame parame

empty , so

onninfo p

sfile='/v
mode=pref
rotocol_v
compressi

pg_baseb

es. Tantor DBA 1

h the replic

eter : 

meaning p

arameter :

var/lib/p
fer sslco
version=T
ion=off t

back up ut
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postgresq

1) Install 

tgres=# a
ER SYSTEM

2) On the

tgres=# s
| usesys

--+------
lines) 

3) Chang

ca instance

tgres =# 
tgres @ t
ctl resta

ing for ser
y 
server has 
ing for ser
50] MESSAGE
0-14. astr

50] MESSAGE
50] MESSAGE
50] MESSAGE
53] MESSAGE
53] MESSAGE
53] MESSAGE
53] MESSAGE
53] MESSAGE
550 ] MESSA
554 ] MESSA
y 
server is r

4) Look 

tgres@tan
PID PPID

tgres 135
tgres 255
tgres 255
tgres 264

The list c

ender - tr
writer - a
D= 25550 -
s example,

 

5) Look 

tgres@tan
r/lib/pos
COMMAND 
2 postgr
3 postgr
4 postgr
5 postgr
6 postgr
7 postgr

  tantorlabs .ru 

l.auto.co

meaning p

lter syst
M 

e replica, t

elect * f
id | usen
----+----

ging the c

e in the term

\q 
antor :~$
rt -D /va

rver to com

stopped 
rver to sta
E: Starting
ra 3) 12.2.
E: Port 543
E: Port 543
E: Unix soc
E: The DB s
E: Entering
E: REDO ent
E: Consiste
E: Invalid 
AGE: The DB
AGE: Starti

running 

at the list o

tor:~$ ps
 CMD 
39 13534 
54 25550 
55 13534 
88 31415 

contains th

ransfers a 
accepts wh
- is the pare
, the proce

list process

tor:~$ ps
tgresql/t

es: logge
es: io wo
es: io wo
es: io wo
es: check
es: backg

onf file 

parameter c

tem set c

the pg _ 

from pg_s
name | ap
------+--

cluster_n

minal wind

$ 
ar/lib/po

mplete... 

art.... 
g PostgreSQ
.0, 64- bit
33 is open 
33 is open 
cket "/var/
system was 
g standby s
try starts 
ent recover
record len

B system is
ing log tra

of processe

s -ef | g

postgres
postgres
postgres
grep wal

he following

journal ent
hat walsend
ent proces

ess number

ses master

s -o pid,
tantor-se

er 
orker 0 
orker 1 
orker 2 
kpointer 
ground wr

P

. Part 3.

cluster_n

cluster_n

stat _ r

stat_repl
pplicatio
---------

name para

ow: 

ostgresql

QL 18.3 on
t 
to accept 
to accept 

/run/postgr
shut down 

server mode
at offset 

ry state re
ngth at pos
s ready to 
ansfer from

es whose n

grep wal

s: walwri
s: replic
s: walsen
l 

g processe

try 
der sends

ss number 
r of the po

rs : 

,command 
e-18/data

riter 
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. Change

name : 

name ='re

eplicatio

lication;
on_name |
---------

ameter req

l/tantor-

x 86_64- p

connection
connection

resql/.s.PG
during rec

e 
9/BC000070

eached at p
sition 9/BC
accept rea

m master se

names con

iter 
ca1: walr
nder post

es: 

s to him
(Parent Pro
ostgres m

--ppid `
a/postmas

es. Tantor DBA 1

name clu

eplica1';

on view i

; 
 client_

-+-------

quires resta

-se-18-re

pc - linux 

ns on IPv4 
ns on IPv6 
GSQL.5433" 
covery: 14:

0 
position 9/
C000198: ex
ad-only con
erver, at p

tain the let

receiver
tgres [lo

ocess ID) f
master is 13

`head -n 
ster.pid`
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is empty: 

_addr | c
-------+-

arting the i

eplica/da

- gnu , co

address "0
address ":
is open to

:37:36 MSK 

/BC000198 
xpected at 
nnections. 
position 9/

tter combin

 
ocal] str

or the proc
3534 , wal

1 
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client_ho
---------

nstance. R

ata1 

ompiled by 

0.0.0.0" 
::" 
o accept co

least 26, 

/BC 000000 

nation wal 

reaming 9/

cess with P
lsender is

18 

stname 
------- 

Restart the 

gcc ( Astr

onnections.

got 0 

on timelin

: 

/BC 00019

PID= 2555
s 25555 .
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9 postgr
0 postgr
1 postgr

55 postgr

tgres proc

6) Look 

tgres@tan
r/lib/pos
COMMAND 
8 postgr
9 postgr
0 postgr
1 postgr
2 postgr
3 postgr

54 postgr
6 postgr

After ins

7) Let's p

tgres@tan
ER SYSTEM

8) Chang

nce in a te

tgres@tan

In the ter

ca, the rep
4] MESSAGE: 
4] DETAILS: 
4] IMPORTANT
ction 
likely the s
e or during 
operation fa
3] MESSAGE: 
7 ] IMPORTAN
/run/postgre
likely the s
e or during 
3] MESSAGE :
2 ] MESSAGE:
1] MESSAGE: 
1] MESSAGE: 
=0.002 sec, 
nce=0 kB, ex
1] MESSAGE: 

9) Look 

tgres@tan
r/lib/pos
COMMAND 
8 postgr
9 postgr
0 postgr
1 postgr
2 postgr
3 postgr

  tantorlabs .ru 

es: walwr
es: autov
es: logic
es: walse

cess that s

list proces

tor:~$ ps
tgresql/t

es: repli
es: repli
es: repli
es: repli
es: repli
es: repli
es: repli
es: repli

stallations v

prefix the p

tor:~$ ps
M 

ging the clu

rminal wind

tor:~$ su

rminal wind

lica instanc
Replication
Timeline 1 

T: Failed to

server stopp
the executi

ailed 
Invalid rec

NT: Failed t
esql/.s.PGSQ
server stopp
the executi

: waiting fo
: Starting l
Restart poi
Restartpoin
sync=0.001 

xpected=0 kB
Restore res

list proces

tor:~$ ps
tgresql/t

es: repli
es: repli
es: repli
es: repli
es: repli
es: repli

riter 
vacuum la
cal repli
ender pos

tarted them

ses replica

s -o pid,
tantor-se

ica1 : io
ica1 : io
ica1 : io
ica1 : ch
ica1 : ba
ica1 : st
ica1 : wa
ica1 : au

values clus

process na

sql -qc "

uster_name

dow : 

udo syste

dow where

ce diagnos
n stopped by
at 9/BC0002

o send end o

ped working 
ion of a req

cord length 
to connect t
QL.5432" fai
ped working 
ion of a req
or WAL to be
log transfer
int started:
nt completed
sec, total=

B; lsn=9/BC0
start point 

ses replica

s -o pid,
tantor-se

ica1 : io
ica1 : io
ica1 : io
ica1 : ch
ica1 : ba
ica1 : st

P

auncher 
ication l
stgres [l

m is not ou

as : 

,command 
e-18-repl

o worker 
o worker 
o worker 
heckpoint
ackground
tartup re
alreceive
utoprewar

ster_name

ames for th

"alter sy

e paramete

emctl res

e the pg_c

stic messag
y master serv
30 reached e

of transfer m

due to a cra
quest. 

at position 
to master ser
led: The ser
due to a cra

quest. 
come availab

r from master
 time 

d: 1 buffer w
=0.010 sec; f
00198, lsn r
at position 

as : 

,command 
e-18-repl

o worker 
o worker 
o worker 
heckpoint
ackground
tartup re
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launcher
local] st

tput. 

--ppid `
lica/data

1 
0 
2 

ter 
d writer
ecovering
er 
rm leader

e y proces

e master a

ystem set

er require

start tan

ctl start

ges will be 
ver 
end of log.
message to m

ash. 

9/BC000230:
rver: Connec
rver unexpec
ash. 

ble at 9/BC0
r server, at

written (0.0
files synced
redo=9/BC000
9/BC000198

--ppid `
lica/data

1 
0 
2 

ter 
d writer
ecovering

es. Tantor DBA 1

treaming 

`head -n 
a1/postma

g 0000000

r 

sses replica

and connec

t cluster

es an inst

ntor-se-s

t command

issued: 

master serve

: expected a
cting to ser
ctedly close

00024A 
t position 9

0%); 0 WAL f
d=0, longest
0198 

`head -n 
a1/postma

g 0000000
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1 
aster.pid

010000000

as present
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r_name ='

tance resta

server-18

d was exe

er: server u

at least 26,
rver on sock
ed the conne

9/BC000000 o

files added,
t_sync=0.000

1 
aster.pid

010000000
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d` 

9000000B

t identifier r

aster: 

 master 

art, restart t

8 

ecuted , t

unexpectedly

 got 0 
ket 
ection 

on timeline 

 0 deleted,
0 sec, avg=0

d` 

9000000B

18 

C 

replica1 

';" 

the master

to start the 

y closed 

1 

 0 recycled;
.000 sec; 

C 
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6 postgr
2 postgre

Previous

receiver 

sed the con

ected to th

10) Look

tgres@tan
r/lib/pos
COMMAND 
 postgre
 postgre

9 postgre
 postgre
 postgre
 postgre
 postgre

6 postgre
 postgre
 postgre

The valu

esses . 
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es: repli
s: replic

s process w

process w

nnection. T

he master a

k list proces

tor:~$ ps
tgresql/t

s: master
s: master
s: master
s: master
s: master
s: master
s: master
s: master
s: master
s: master

ue of the c

ica1 : au
ca1 : wal

walreceiv

as started 

he walrec

and is rece

sses maste

s -o pid,
tantor-se

r :logger
r : io wo
r : io wo
r : io wo
r : check
r : backg
r : walwr
r : autov
r : logic
r : walse

cluster_n

P

utoprewar
lreceiver

ver 25554

. 5725 , bu

ceiver pr

eiving log d

ers : 

,command 
e-18/data

r 
orker 1 
orker 0 
orker 2 
kpointer
ground wr
riter 
vacuum la
cal repli
ender pos

name param
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rm leader
r streami

4 was stopp

ut it was un

rocess wa

ata. 

--ppid `
a/postmas

riter 

auncher 
ication l
stgres [l

meter is no

es. Tantor DBA 1

r 
ing 9/BC0

ped And un

nable to con

as starte

`head -n 
ster.pid`

launcher
local] st

ow specifie
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4. Creatin

1) Create

tgres@tan
tgres=# s
copy_phys
---------
eplica2,)
line) 

2) Look a

tgres=# s
replicati

t_name | 
---------
lica1 | t
lica2 | f
rows ) 

The seco

ess restar

The list m

virtual mach

3) Gener

tgres=# c
CKPOINT 

e master cl

1] LOG: 
1] LOG: 

oved, 0 r
gest=0.00
o lsn=9/B

4) Let's 

tgres=# s
replicati
t_name | 
--------+
lica1 | t
lica2 | f
rows ) 

The first

e remained

5) Create

from the re

tgres@tan
lica/data
 restart
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ng a secon

e a slot for 

tor:~$ ps
elect pg_
ical_repl
---------
 

at the list o

elect slo
on_slots;

active | 
+--------
 | 9/BC00
 | 9/BC00

ond slot wi

rt_lsn . 

may includ

hine. This r

rate log en

heckpoint

uster mess

checkpoin
checkpoin
ecycled; 
0 s, aver
C000 3A0 

see how re

elect slo
on_slots;
active | 
--------+
 | 9/BC00
 | 9/BC00

t replica rec

 unchange

e a second

eplica ("bac

tor:~$ pg
2 -P -R 
point sta

nd replica 

the second

sql -q 
_copy_phy
lication_
---------

of slots: 

ot_name, 
; 

restart_
-+-------
00 3A0 | 
00 3A0 | 

ill hold the 

e the pgst

replica and

tries on the

t ; 

sage log in

nt starti
nt comple
write=0.

rage=0.00

estart_ls

ot_name, 
; 
restart_

+--------
004C8 | r
00 3A0 | 

ceived the 

ed. 

d replica. T

ckup offloa

g_basebac

arting: f

P

d replica o

ysical_re
_slot 
------- 

active, 

_lsn | wa
-------+-
reserved
reserved

log files, s

tandby1 s

d slot can b

e master. P

n the PGDAT

ing: imme
ete: wrot
.001 s, s
00 s; dis

sn has ch

active, 

_lsn | wa
-------+-
reserved
reserved

generated

o avoid ov

ading"). 

ckup -p 5

force wai
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restart_

al_status
---------
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d 
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TA/log di

ediate fo
te 0 buff
sync=0.00
stance=0 
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restart_

al_status
---------

d 

d log entry, 

verloading t

5433 -D /

it 
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ter: 
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_lsn, wal

s 
---- 

h the file th

s is the slot

if no longe

checkpoint

irectory 

orce wait
fers (0.0
01 s, tot
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Query the li

_lsn, wal

s 
---- 

and the va

the master

/var/lib/
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AL file(s
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ate a backu
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18 
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files=0,
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 restart
e(s) adde
c files=0
= 9/BC000
6-04-26 1
75/46657

At the be

ca and the 

formed . 

If an erro

tion comma

-rf /var/

6) Add th

can edit the

ning prevai

tgres@tan
lica/data
o " loggi
postgresq

7) Look a

tgres@tan
lica/data
o not edi
t will be
o not edi
t will be
ging_coll
red_prelo
prewarm, 
ging_coll
_filename
level = '
mary_conn
nnel_bind
compressi
encmode=p
get_sessi
mary_slot
t = '5433
ging_coll
ter_name

mary_conn
nnel_bind
compressi
encmode=p
get_sessi
t=5434 
ging_coll

pg_base

mary_conn
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point com
d, 0 remo
, longest
4FA, redo
6:53:16.1
5 kB (100

eginning of

diagnostic

or occurs, y

and again: 

lib/postg

he parame

e file with a

ils . 

tor:~$ ec
 2 /postg
ng_collec

ql.auto.co

at the cont

tor:~$ ca
2/postgre
t this fi
 overwrit
t this fi
 overwrit
ector = '
ad_librar
pg_stat_k
ector = '
 = 'postg
System' 
info = 'u
ing=prefe
on=0 sslc
refer krb
on_attrs=
_name = '
' 
ector = '
 = 'repli
info = 'u
ing=prefe
on=0 sslc
refer krb
on_attrs=

ector = o
ebackup re

info . Thi

mplete: w
oved, 0 r
t=0.000 s
o lsn=9/B
191 MSK [
0%), 1/1 

f the backu

c log messa

you can de

gresql/ta

ter port=5

a text edito

cho "port
gresql.au
ctor = of
onf 

tents of the

at /var/l
esql.auto
ile manua
tten by t
ile manua
tten by t
'on' 
ries = 'p
kcache' 
'on' 
gresql-%F

user=post
er port=5
certmode=
bsrvname=
=any load
'replica1

'off' 
ica1' 
user=post
er port=5
certmode=
bsrvname=
=any load

off 
eserved by

is value en

P

wrote 0 b
recycled;
s, averag
BC000 3A0
[43784] L
tablespa

up, a check

ages displa

elete the ba

antor-se-

543 4 And

or, or you c

t=543 4 "
uto.conf
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P
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6. Prepari

Let's con

The slot 

ca, the slot

primary

ca , 543 3

Most of t

er role, so 

1) View t

tgres@tan
o not edi
t will be
ging_coll
red_prelo
prewarm, 
ging_coll
_filename
level = '
ter_name

2) Set th

tgres@tan
r/lib/pos

3) Let's s

tgres@tan
r/lib/pos

o display di
o "loggin
data/post

5 ) Chec

tgres@tan
o not edi
t will be
ging_coll
red_prelo
prewarm, 
ging_coll
_filename
level = '
ter_name

mary_conn
mary_slot_
ging_coll
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Create a
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ng to Swit

nfigure the

name can 

ts will disap

y_conninf

3 , and ma

the parame

the values

the content

tor:~$ ca
t this fi
 overwrit
ector = '
ad_librar
pg_stat_k
ector = '
 = 'postg
System' 
 = ' mast

he network 

tor:~$ ec
tgresql/t

set the nam

tor:~$ ec
tgresql/t

iagnostic m
g_collect

tgresql.au

ck that lines

tor:~$ ca
t this fi
 overwrit
ector = '
ad_librar
pg_stat_k
ector = '
 = 'postg
System' 
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info = 'u
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ector = o
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fo connec
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'on' 
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ter ' 
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cho "prim
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P
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master. 
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lib/postg
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pg_stat_s
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tgres@tan
create_ph
er usage 
is_in_rec
---------

row) 

create_ph
---------
aster ,) 
row) 

7) Let's c

tgres@tan
create_ph
create_ph
---------
eplica 1 
row) 

8) Check

tgres@tan
replicati
er usage 
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--------+
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rows ) 
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GE : Running

] MESSAGE: P
] MESSAGE: P
] MESSAGE: U
] MESSAGE: T
] MESSAGE: E
] MESSAGE: C
] MESSAGE: I
] MESSAGE: T
] MESSAGE: S
] ERROR: Rep
] STATEMENT:
] IMPORTANT:
] MESSAGE : 
dy 
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of the prac

ed. 
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plica 2 ,
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lines ) 

tgres@tan
RECORD 1 
| 18624 
ysid | 1

name | po
lication_
ent_addr 
ent_hostn
ent_port 
kend_star
kend_xmin
te | stre
t_lsn | 9
te_lsn | 
sh_lsn | 
lay_lsn |
te_lag | 
h_lag | 

lay_lag |
c_priorit
c_state |
ly_time |
RECORD 2 
| 18693 
ysid | 1

name | po
lication_
ent_addr 
ent_hostn
ent_port 
kend_star
kend_xmin
te | stre
t_lsn | 9
te_lsn | 
sh_lsn | 
lay_lsn |
te_lag | 
h_lag | 

lay_lag |
c_priorit
c_state |
ly_time |
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er. Reply_

e clusters a
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tor:~$ ps
]----+---

0 
stgres 

_name | re
| 
ame | 
| -1 
t | 16:07
 | 
aming 
/BC0007B0
9/BC0007B
9/BC0007B
 9/BC0007

 
y | 0 
 async 
 16:31:37
]----+---

0 
stgres 

_name | re
| 
ame | 
| -1 
t | 16:07
 | 
aming 
/BC0007B0
9/BC0007B
9/BC0007B
 9/BC0007

 
y | 0 
 async 
 16:31:32
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ELECT slo
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on_slots 
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sql -c "s
---------
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7:37.4+03
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B0 
B0 
7B0 

7.866881+
---------
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P
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---------
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---------
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time. We h
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tgres@tan
RECORD 1 
| 20280 
ysid | 1

name | po
lication_
ent_addr 
ent_hostn
ent_port 
kend_star
kend_xmin
te | stre
t_lsn | 9
te_lsn | 
sh_lsn | 
lay_lsn |
te_lag | 
h_lag | 

lay_lag |
c_priorit
c_state |
ly_time |
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tgres@tan
r/lib/pos
COMMAND 
5 postgr
6 postgr
7 postgr
4 postgr

93 postgr
9 postgr

tgres@tan
r/lib/pos
COMMAND 
2 postgr
0 postgr
1 postgr
2 postgr
3 postgr

tgres@tan
r/lib/pos
COMMAND 

92 postgr
5 postgr
6 postgr
7 postgr

Current c

azines With

e (physical

  tantorlabs .ru 

tor:~$ ps
]----+---

0 
stgres 

_name | ma
| 
ame | 
| -1 
t | 16:11
 | 
aming 
/BC0007B0
9/BC0007B
9/BC0007B
 9/BC0007

 
y | 0 
 async 
 16:39:18

ly_time i

w the instan

tor:~$ ps
tgresql/t

es: maste
es: maste
es: maste
es: maste
es: maste
es: maste
tor:~$ ps
tgresql/t

es: repli
es: repli
es: repli
es: repli
es: repli

tor:~$ ps
tgresql/t

es: repli
es: repli
es: repli
es: repli

condition : 

h replica1

 replicas). 

sql -p 54
---------

aster 

1:07.4466
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B0 
B0 
7B0 
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s -o pid,
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er: start
er: walse
er: walse
er: walre
s -o pid,
tantor-se

ica1: wal
ica1: wal
ica1: che
ica1: bac
ica1: sta

s -o pid,
tantor-se

ica2: wal
ica2: che
ica2: bac
ica2: sta

 replica1

1 . replic

P

43 3 -c "
---------

672+03 

+03 

s lists: 

,command 
e-18/data
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ground wr
tup recov
ender pos
ender pos
eceiver 
,command 
e-18-repl

lreceiver
lsender p
eckpointe
ckground 
artup rec

,command 
e-18-repl

lreceiver
eckpointe
ckground 
artup rec

1 takes awa

ca2 takes a
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--ppid `
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riter 
vering 00
stgres [l
stgres [l

--ppid `
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r  
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er 
writer 
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--ppid `
lica/data

r  
er 
writer 

covering 

ay magazin

away logs 

es. Tantor DBA 1

* from pg
---- 

`head -n 
ster.pid`
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local] st
local] st

`head -n 
a1/postma

[local] 
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`head -n 
a2/postma
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| 4729 | 
 | | 

ica holds t

he master)

he transact

tor:~$ ps
act_id 

ck 

e replicas t

ing query f

er that long

ed. 

_feedback

sql -q 
tem set h
f(); 

e feedback 

nsaction 

1; 

gan at the 

hemselves,

way as on th

backend_
RE backen
end_xmin)
nd_xid | 
-------+-
17 | post

nal window

sql -p 54
slots;" 
active_p

+--------
17580 

he horizon

 at xid= 1

ion numbe

sql -p 54

P

to serve qu

failures, wh

g-running q

k=on on th
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bin/install 
bin/install 
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bin/install 
bin/install 
bin/install 
bin/install 
opt/tantor/d
plugin_debu

er/dbgcomm.b
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/ tantor / d
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p '/opt/tant
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me of the lib

n to the un

~/pldebug

ck that the 

:~$ psql 
elect * f
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gger.so '/opt
control '/op
-1.1.sql .//

nsion/'  
debugger.md 
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prewarm, 
SAGE: DB 
pped wait
ctl: coul
mine the 

13) Resta

ra@tantor
14) The d

ra@tantor
tgres=# c
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nections to

routine in a

Breakpoint

ssage "Wait

on : 
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When fe

hed the siz

a 1 GB limi

 3) Exec

tgres=# C
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OR: out o
AILS : Ca
es. 

 The stri

  tantorlabs .ru 

at('a', 1
t c2 = c1
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ext, c2 t
VALUES (r

: 

arge stri

ues from fi

fields plus 

g error occ

and : 

TO '/tmp/

arge stri

curred. 
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