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https://pgday.ru/files/papers/79/building%20data%20streams_pgday.pdf
https://pgconf.ru/2016/89825
https://www.youtube.com/watch?v=vCYGOVa3w1g
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https://github.com/avito-tech/skytools
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Logical

provider subscriber
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Kencbl BOCCTaAHOBMEHUA

Logical (10):
 [lepeco3naHune subscriber ns apyroro subscriber
« UNDO (aBapwuda Ha provider n nepekst4yeHne Ha
provider's standby)
« REDO (aBapu4a Ha subscriber n nepeknio4veHne Ha

subscriber's standby)
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[Tlepeco3paHue subscriber n3
npyroro subscriber

1. CnoT ANA HOBOW PenyinKu:

pg_recvlogical --cluster 10/main -U postgres -d src --create-slot -S repca2 -P pgoutput

psql --cluster 10/main -U postgres -X -d src -c 'select * from pg_replication_slots'

slot name | plugin

| pgoutput | logical 16384 | src 561 | ©/30489D0 | 8/3040A08

561 | ©/30489D0 | 8/3040A08
0/3040A08

repcal | pgoutput | logical 16384 | src
standby physical

%@ Avito




[Tlepeco3paHue subscriber n3
npyroro subscriber

subscriber
(repcal)

CnoT ANna HOBOW pPEenuku:
pg_recvlogical --cluster 10/main -U postgres -d src --create-slot -S repca2 -P pgoutput

psql --cluster 10/main -U postgres -X -d src -c 'select * from pg_replication_slots'

slot name | plugin slot type | datoid | database | temporary | active | active pid | xmin | catalog xmin | restart lsn | confirmed flush 1lsn

| pgoutput | logical 16384 | src | 561 | ©/30489D0 | 8/3040A08
repcal | pgoutput | logical 16384 | src L 6117 561 | ©/30489D0 | 8/3040A08
standby physical E 587 0/3040A08

OTK/NYaeM aKTUBHYK MNOAMUCKY :

psql --cluster 10/repcal -U postgres -X -d dst -c 'alter subscription repcal disable'

%@ Avito




[Tlepeco3paHue subscriber n3
npyroro subscriber

[ ————

subscriber
(repcal)

[ ———————)

subscriber
(repcal)

3.

CnoT ANna HOBOW pPEenuku:
pg_recvlogical --cluster 10/main -U postgres -d src --create-slot -S repca2 -P pgoutput

psql --cluster 10/main -U postgres -X -d src -c 'select * from pg_replication_slots'

slot name | plugin slot type | datoid | database | temporary | active | active pid | xmin | catalog xmin | restart lsn | confirmed flush 1lsn

repca2 | pgoutput | logical 16384 | src | 561 | ©/30489D0 | 8/3040A08
repcal | pgoutput | logical | 16384 | src L 6117 561 | ©/30489D0 | 8/3040A08
standby physical E 5 0/3040A08

OTK/NYaeM aKTUBHYK MNOAMUCKY :

psql --cluster 10/repcal -U postgres -X -d dst -c 'alter subscription repcal disable'

Tekywunin LSN::

psgl --cluster 10/repcal -U postgres -X -d dst -c 'select * from pg_replication_origin_status'

local id | external id | remote lsn | local lsn

pg 16430 B/3040998 B/1679D80

%@ Avito



[lepeco3paHue subscriber n3
npyroro subscriber

4. pg_dump --cluster 10/repcal -U postgres -Fc --serializable-deferrable --no-subscriptions -d dst \
| pg_restore --cluster 10/repca2 -U postgres -C -d postgres

%@ Avito



[Tlepeco3paHue subscriber n3
npyroro subscriber

4. pg_dump --cluster 10/repcal -U postgres -Fc --serializable-deferrable --no-subscriptions -d dst \
| pg_restore --cluster 10/repca2 -U postgres -C -d postgres

napansienbHo:
psgql --cluster 10/repcal -U postgres -X -d dst -c 'alter subscription repcal enable'

subscriber

(repcal)

psql --cluster 10/main -U postgres -X -d src -c 'select * from pg_replication_slots'

slot name | plugin slot type | datoid | database | temhorary | active | active pid | xmin | catalog xmin | restart lsn | confirmed flush 1sn

repcaz | pgoutput | logical | 16384 | src
repcal | pgoutput | logical 16384 | src L 16727 |
standby physical
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[Tlepeco3paHue subscriber n3
npyroro subscriber

subscriber
(repcal)

repcaz2 | pgoutput | logical
repcal | pgoutput | logical
standby | physical

subscriber
(repcal)

slot name | plugin

repcaz2 | pgoutput | logical
repcal | pgoutput | logical
standby | | physical

%@ Avito

subscriber

restart_1lsn = | "“? restart_lsn

16384 | src
16384 | src

subscriber
(repca2)

16384 | src
16384 | src

restart lsn | confirmed flush lsn

catalog xmin | restart 1
-———4-
561 | ©/304090D6
16727 | 562 | 8/30410A8
15871 | | (B/30411CO

sn | confirmed flush lsn
R R




[Tlepeco3paHue subscriber n3
npyroro subscriber

6. Co3pgaem noAnucky

cubscriber.  PSQl --cluster 10/repca2 -U postgres -X -d dst -f- <<'EOF'
(repca2) create subscription repca2 connection 'port=5432 dbname=src'
publication pub with (enabled = false, create_slot = false, copy_data = false);

select oid, * from pg_subscription;
EOF

CREATE SUBSCRIPTION
oid
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[Tlepeco3paHue subscriber n3
npyroro subscriber

6. Co3pgaem noAnucky

cubscriber  PSQl --cluster 10/repca2 -U postgres -X -d dst -f- <<'EOF'
(repca2) create subscription repca2 connection 'port=5432 dbname=src'
publication pub with (enabled = false, create_slot = false, copy_data = false);

select oid, * from pg_subscription;
EOF

CREATE SUBSCRIPTION
oid | subdbid | subname | subowner | subenabled | subconninfo | subslotname | subsynccommit | subpublications

16558 | 16384 | repca2

7. CapBuraem LSN

S?rt;;igg?r psql --cluster 10/repca2 -U postgres -X -d dst -c "select pg_replication_origin_advance('pg_16558"', '0/3040998"')"

# psql --cluster 10/repcal -U postgres -X -d dst -c 'select * from pg_replication_origin_status'

subscriber
(repcal)

pg 16430 B/3840998 B/1679D88
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[Tlepeco3paHue subscriber n3
npyroro subscriber

8. lpoBepuM COCTOAHUE:

psgl --cluster 10/repca2 -U postgres -X -d dst -c 'select * from pg_replication_origin_status'

subscriber
(repca2) = L .
local id | external id | remote 1lsn | local 1lsn

—————————— e i
1 | pg 16558 | ©/3040998 | 0/0




[Tlepeco3paHue subscriber n3
npyroro subscriber

8. MNpoBepuM COCTOSIHUE:

<ubscriber  PSQl --cluster 10/repca2 -U postgres -X -d dst -c 'select * from pg_replication_origin_status'
(repca2)

1 | pg 16558 | ©8/3040998 | 6/6
9. Bk/lo4aem NOAMUCKY:
psql --cluster 10/repca2 -U postgres -X -d dst -c 'alter subscription repca2 enable'
psql --cluster 10/main -U postgres -X -d src -c 'select * from pg_replication_slots'
repca?2 | pgoutput | logical 16384 | src L 18501 |

repcal | pgoutput | logical 16384 | src ¥ 16727 |
standby | physical ¥ 15871 |
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[Tlepeco3paHue subscriber n3
npyroro subscriber

8. MNpoBepuM COCTOSIHUE:

subscriber
(repca2)

e —]

subscriber
(repca2)

[ ———

subscriber
(repcal)

psql --cluster 10/repca2 -U postgres -X -d dst -c 'select * from pg_replication_origin_status'

| 8/3040998 | 0/0

Bknoyaem noanucKy:
psql --cluster 10/repca2 -U postgres -X -d dst -c 'alter subscription repca2 enable'

psql --cluster 10/main -U postgres -X -d src -c 'select * from pg_replication_slots'

output | logical 16384 | src ¥ 18501 562 | ©/30410A8
output | logical 16384 | src ¥ 16727 562 | 8/3841F
physical

-X -d dst -c 'select * from pg_replication origin_status'

$ psql --cluster 18/repcal -U postgres -X -d dst -c 'select * from pg_replication origin_status'
local_id al_ e lsn | local_lsn
_________ +-
1 | pg 16430 | ©/30410A8 | ©/17218A0
(1 cTpoka)
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UNDO

(aBapusa Ha provider v nepekntveHue Ha provider's standby)

subscriber
(repcal)
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UNDO

(aBapusa Ha provider v nepekntveHue Ha provider's standby)

subscriber

provider (repcal)

(standby)

undo

1 crash
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UNDO

(aBapusa Ha provider v nepekntveHue Ha provider's standby)

subscriber
(repcal)

’
,
2 promotes
[ |

A

‘-
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UNDO

(aBapusa Ha provider v nepekntveHue Ha provider's standby)

promoted

provider
(standby)

N4

3 apply undo
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UNDO

(aBapusa Ha provider v nepekntveHue Ha provider's standby)

4 start
consumer subscriber

%@ Avito



UNDO

(aBapusa Ha provider v nepekntveHue Ha provider's standby)

https://github.com/avito-tech/dba-docs/blob/master/2017-highload/plan.text

create table undo log (
id bigserial primary key,
txtime timestamptz default now(),
lsn pg 1lsn default pg replication origin session_ progress(false),
dst_schema name, dst_table name,
undo _cmd char, cmd data hstore, cmd pk hstore -- identity

pghack@pghack-debian-8:~% es -X -d dst -c 'select * from undo log order by id'
id | txtime dst table | undo cmd | cmd data

2018-01-07 16:53:08.07825+083 public

2018-01-07 16: p8.07825+03 ¥ 94 public items

2018-81-07 18:49:37.703375+83 | 0/30410 public cats

2018-81-07 18:49:37.703375+03 | 0/30410 public cats

2018-81-07 18:49:37.703375+03 | 6/3 public cats

2018-81-07 19:06:21.510662+03 | 0/3041728 | public cats "cat id"=>"4", "cat name KaTeropua 10"
2018-01-07 19:06:21.510662+63 | 0/3041728 | public cats "cat id" . "cat name ateropua 20"
2018-01-07 19:06:21.510662+83 | 0/30417. public cats "cat id"=="6", "cat name"=>"KaTeropua 3@"
2018-81-07 19:87:22.8155+03 0/304 public cats

2018-81-07 19:87:22.8155+03 :F public cats

2018-01-07 19:87:22.8155+03 B public cats ) "cat_id"=>

%@ Avito



https://github.com/avito-tech/dba-docs/blob/master/2017-highload/plan.text

UNDO

(aBapusa Ha provider v nepekntveHue Ha provider's standby)

1. Slot He pennuumpylTCHa Ha cTeHabail,

NO3TOMY HeNnb3s BKA4YaTb TpaduK cpaly nocsie NpoMoTUpPOBaHUSA
cTeHabas

pghack@pghack-debian-8:~$ sudo pg ctlcluster 10 standby promote

pghack@pghack-debian-8:~% pg recvlogical --cluster 16/standby -U postgres -d src --create-slot -5 repcal -P pgoutput

%@ Avito




UNDO

(aBapusa Ha provider v nepekntveHue Ha provider's standby)

1. Slot He pennunumpylTca Ha cTeHgbail, NO3TOMY HeNb3s BKAYaTb TpaduK cpaly MNocsie NMPOMOTUMPOBAHUS
cTeHabas

pghack@pghack-debian-8:~% sudo pg ctlcluster 18 standby promote

pghack@pghack-debian-8:~% pg recvlogical --cluster 10/standby -U postgres -d src --create-slot -5 repcal -P pgoutput

. 3anoMHNTb NO3ULNK CTGH,D,G&FI nepeg npomoTunpoBaHueM

pghack@pghack-debian-8:~% psgl --cluster 1@/standby -U postgres -X -d src -c 'select pg last wal replay lsn()’
pg last wal replay lsn

B/3041840

%@ Avito



UNDO

(aBapusa Ha provider v nepekntveHue Ha provider's standby)

1. Slot He pennunumpylTca Ha cTeHgbail, NO3TOMY HeNb3s BKAYaTb TpaduK cpaly MNocsie NMPOMOTUMPOBAHUS
cTeHabas

pghack@pghack-debian-8:~% sudo pg ctlcluster 18 standby promote

pghack@pghack-debian-8:~% pg recvlogical --cluster 10/standby -U postgres -d src --create-slot -5 repcal -P pgoutput

3anoMHUTbL Mo3unyuio CTeHA6aH nepeg npomoTunpoBaHueM

pghack@pghack-debian-8:~% psql --cluster 1@/standby -U postgres -X -d src -c 'select pg last wal replay lsn(}'
pg last wal replay lsn

subscriber

pghack@pghack-debi psql --cluster 1@/repcal -U postgres -X -d dst -c 'select * from undo log order by id'
(repcal) ' )

id dst table | undo cmd | cmd data

2018-81-87 16:53:08.07825+03 0/3040998

2018-81-07 16:53:08.07825+03 8/3040998 i items

2018-01-07 :49:37.703375+03 | 0/30410A8 i cats

2018-01-07 149:37.703375+03 | 0/30410A8 cats

2018-01-07 :49:37.703375+03 | ©/30410A8 | public cats

2018-81-87 19:06:21.510662+03 | ©/3041728 | public cats

2018-81-87 19:06:21.510662+03 | ©/3041728 | public cats

2018-81-87 19:06:21.510662+03 | ©/3041728 | public cats

2018-01-87 19:07:22.8155+83 8/3041AB8 | public cats

2018-01-87 19:07:22.8155+83 8/3041AB8 | public cats =
2018-81-87 19:07:22.8155+03 8/3041AB8 | public cats "cat_id"=>"9"

I
+
I
I
I
I
I
I
I
I
9 |
I
I
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UNDO

(aBapusa Ha provider v nepekntveHue Ha provider's standby)

4. Tekywnii LSN subscriber

cubscriber pghack@pghack-debian-8:~% psgl --cluster 18/repcal -U postgres -X -d dst -c 'select * from pg replication origin status'

(repcal) local id | external id | remote 1lsn | local lsn

1 | pg_16430 | ©/3042000 | ©/1722E90
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UNDO

(aBapusa Ha provider v nepekntveHue Ha provider's standby)

4. Tekywnii LSN subscriber

<ubscriber pghack@pghack-debian-8:~$% psql --cluster 10/repcal -U postgres -X -d dst -c 'select * from pg replication origin status’
(repcal) local id | external id | remote lsn | local lsn
____________ +___________
0/3042000 | ©/1722E90

5. MpumeHnTb undo

subscriber

P pghack@pghack-debian-8:~% psql --cluster 18/repcal -U postgres -X -d dst -c "select

last applied LSN: ©/38420080

locking public.cats ...

disable triggers public.cats

undo events with LSN == 8/3041728

undo (11 | ©/3841AB8): DELETE FROM ONLY public.cats d WHERE d.cat id = '9'

undo (18 | ©/3841AB8): DELETE FROM ONLY public.cats d WHERE d.cat id = '8’

undo (9 | ©/3041AB8): DELETE FROM ONLY public.cats d WHERE d.cat id = '7'

undo (8 | ©/3841728): INSERT INTO public.cats SELECT (populate record(NULL::public.cats,
undo (7 | ©/3841728): INSERT INTO public.cats SELECT (populate record(NULL::public.cats,
undo (6 | ©/3041728): INSERT INTO public.cats SELECT (populate record(NULL::public.cats,
set current replayed LSN to ©/3041728

enable triggers public.cats

%@ Avito




UNDO

(aBapusa Ha provider v nepekntveHue Ha provider's standby)

4. Tekywnii LSN subscriber

cubscriber pghack@pghack-debian-8:~$% psql --cluster 10/repcal -U postgres -X -d dst -c 'select * from pg replication origin status’
(repcal) local id | external id | remote lsn | local lsn
____________ +___________
B/3042000 | ©/1722E96
5.
subscriber Az , - . ) nen e
ez pghack@pghack-debian-8:~% psql --cluster 18/repcal -U postgres -X -d dst -c "select
last applied LSN: ©/3042800
locking public.cats ...

disable triggers public.cats
undo events with LSN >= 0/3041728

undo (11 | ©/3841AB8): DELETE FROM ONLY public.cats d WHERE d.cat id = '9'

undo (18 | ©/3841AB8): DELETE FROM ONLY public.cats d WHERE d.cat id = '8’

undo (9 | ©/3041AB8): DELETE FROM ONLY public.cats d WHERE d.cat id = '7'

undo (8 | ©/3841728): INSERT INTO public.cats SELECT (populate record(NULL::public.cats,
undo (7 | ©/3841728): INSERT INTO public.cats SELECT (populate record(NULL::public.cats,
undo (6 | ©/3041728): INSERT INTO public.cats SELECT (populate record(NULL::public.cats,
set current replayed LSN to ©/3041728

enable triggers public.cats

BKNUNTL penamnkaumio

subscriber pghack@pghack-debian-8:~$ psql --cluster 18/repcal -U postgres -X -d dst -f- <<'EOF'
(repcal) > alter subscription repcal CONNECTION 'port=5433 dbname=src';

> EOF

LTER SUBSCRIPTION

%@ Avito




UNDO

(aBapusa Ha provider v nepekntveHue Ha provider's standby)

pg_replication_origin_session_progress(false) - mapkupyeT 3anucu B undo - npegbiaywmin 1lsn

- LSN 5 LSN 8 LSN 12 LSN 15
| | | |

| | | | >
master

i LSN 5 LSN 8

-

standby
subscriber
(repcal)
LSN 3 LSN 5 LSN 8 LSN 12
| | | |

| | | | >

repca




UNDO

(aBapusa Ha provider v nepekntveHue Ha provider's standby)

HeCcKo/N1bKO MCTOYHMKOB 1N undo

* B trigger nosiyyaem uMs NOAMUCKU U MapKHUPyeM 3arycu B undo Jyiore

select subname
from

pg stat subscription p
where

p.pid = pg backend pid()

%@ Avito



UNDO

(aBapusa Ha provider v nepekntveHue Ha provider's standby)

HeCcKo/N1bKO MCTOYHMKOB 1N undo

e B trigger nosiyuaem uMs NOJAMUCKU U MapKHUpyeM 3amvcu B undo Jiore

select subname
from

pg stat subscription p
where

p.pid = pg backend pid()

* Ha publication HeBO3MO)KHO y3HaTh KTO MOTpebsieT coT. Tak Kak Mbl He 3HaeM CBSI3KU
XOCTbI TIOATIMCYMKA <—> MyOJIMKALUSI — TO MbI JJOJKHBI Iep>KaTh BHEIIIHUM CIIMCOK
JIOTAYeCKUX MOANMCUMKOB (Kak 1 Ayist londiste), uto6bI Aesats apply undo Ha HUX, TIpU
NaJIeHuy X UCTOYHHKA.

%@ Avito



UNDO

(aBapusa Ha provider v nepekntveHue Ha provider's standby)

HeCcKo/N1bKO MCTOYHMKOB 1N undo

e B trigger nosiyuaem uMs NOJAMUCKU U MapKHUpyeM 3amvcu B undo Jiore

select subname
from

pg stat subscription p
where

p.pid = pg backend pid()

* Ha publication HeBO3MO)KHO y3HaTh KTO MOTpebsieT coT. Tak Kak Mbl He 3HaeM CBSI3KU
XOCTbI TIOATIMCYMKA <—> MyOJIMKALUSI — TO MbI JJOJKHBI Iep>KaTh BHEIIIHUM CIIMCOK
JIOTAYeCKUX MOANMCUMKOB (Kak 1 Ayist londiste), uto6bI Aesats apply undo Ha HUX, TIpU
NaJIeHuy X UCTOYHHKA.

» COOTBETCTBEHHO UMS TIOATMCKU JO/DKHO OBITH OrpeieiEHHOrO (popmara, uto Obl TI0 HEMY
MO>KHO OBL/I0 OTpe/ieNIMTh K KAKOMY MCTOYHHUKY OHa OTHOCUTCS

%@ Avito



REDO

(aBapusa subscriber n promote subscriber standby)

master
subscriber

. (repcal)

-

_
subscriber
standby
(repca2)
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REDO

(aBapusa subscriber n promote subscriber standby)

1 crash

provider master

7s£scrgeri
standby
(repca2)

%@ Avito



REDO

(aBapusa subscriber n promote subscriber standby)

%@ Avito

 provider

(main)

promoted

subscriber
standby
(repca2)

---------------
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~
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REDO

(aBapusa subscriber n promote subscriber standby)

master
subscriber
(repcal)
,
[ ]
I
1 1
Vo3 change queue position :
', according to destination
% and start 1 E—
. ; promoted
‘. .
AR N subscriber
.. R standby
. / (repca2)
A .
N b ~ L 4 ’
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REDO

(aBapusa subscriber n promote subscriber standby)

master
subscriber
(repcal)

4 Start logical
replay

promoted

subscriber
standby
(repca2)
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REDO

(aBapusa subscriber n promote subscriber standby)

KomaHaa Ans KOHCymMepa, KOTOpbiii 6yaeT npenaTcTBOBaTb poTauuy
NaHHbIX :

psql --cluster 10/standby -U postgres -X -d src
- "
select * from pg logical slot get binary changes(
'repcal?'::name,
'0/38AFCCO'::pg lsn,
null::int,
variadic array|['proto version', 'l', 'publication names',
'pub’ ]
)

%@ Avito



REDO
(aBapusa subscriber n promote subscriber standby)

1. CnoT KoTopbin aepxut wal Ha provider gnsa cTteHpbas subscriber

~% pg recvlogical --cluster 18/main -U postgres -d src --create-slot -5 repca? -P pgoutput

subscriber : X :
ghack-debian-8:~% psql --cluster 10/main -U postgres -X -d src -c 'select * from pg replication slots'

standby

(repca2) Elot_nahe | plugin slot type | datoid | database | temporary | active | active pid | xmin | catalog xmin | restart lsn | confirmed flush 1lsn

repcaz2 | pgoutput | logical 16384 | src 9 0/3837880
repcal | pgoutput | logical 16384 | src t 2778: 559 0/3837880
standby | physical B

%@ Avito




REDO
(aBapwusa subscriber n promote subscriber standby)

1. CnoT KoTopbin aepxut wal Ha provider gnsa cTteHpbas subscriber

~% pg recvlogical --cluster 18/main -U postgres -d src --create-slot -5 repca? -P pgoutput
g ghack-debian-8:~% psql --cluster 10/main -U postgres -X -d src -c 'select * from pg replication slots'
slot name | plugin slot type | datoid | database | temporary | active | active pid | xmin | catalog xmin | restart lsn | confirmed flush 1lsn

subscriber
standby
(repca2)

repcaz2 | pgoutput | logical 16384 | src 9 | 8/3837880
repcal | pgoutput | logical 16384 | src t ; : 359 | ©8/3837880
standby | physical 0/3037838

2. ﬂ06aBMM 3afnmcb Ha WUCTOYHUK

pghack@pghack-debian-8:~% psql --cluster 18/main -U postgr
> insert into cats (cat name) values ('kateropua 3');

= EOF
INSERT @ 1

%@ Avito




REDO

(aBapwusa subscriber n promote subscriber standby)

1. CnoT KoTopbin aepxut wal Ha provider gnsa cTteHpbas subscriber

sulhsarisar ack@pghack-debian-8:~% pg recvlogical --cluster 18/main -U postgres -d src --create-slot -5 repca2 -P pgoutput
standby ack@pghack-debian-8:~% psql --cluster 18/main -U postgres -X -d src -c 'select * from pg replication slots’
(repca2) slot name | plugin | slot type | datoid | database | temporary | active | active pid | xmin | catalog xmin | restart 1sn | confirmed flush lsn

---------- R A s S E R e
repcaz2 | pgoutput | logical 16384 | src 559 | 0/3037880 | ©/3837838

repcal | pgoutput | logical 16384 | src t ; : 559 | 0/30378600 | ©/3837838

standby | | physical | /3037838 |

2. AO6aBMM 3afnmcb Ha WUCTOYHUK

pghack@pghack-debian-8:~% psql --cluster 1@/main -U postgres
> insert into cats (cat name) values ('kateropua 3');
= EOF

INSERT @ 1

ngigtfr pghack@pghack-debian-8:~% psql --cluster 10, repca2 -U postgres -X -d dst -c 'select * from pg replication origin status'

(repca2) local id | external id | remote lsn | local isn

+_ -z - s
1 | pg 16415 | 8/3837B68 |(_O/30C1BES
(1 cTpoka)

pghack@pghack-debian-8:~$% psql --cluster 10/repcal -U postgres -X -d dst -c 'select * from pg replication origin status'
subscriber local id | external id | remote lsn | local lsn
(repcal) + +

1 | pg 16415 | 8/3037B68 | (©/30C1BES

(1 cTpoka)

%@ Avito




REDO

(aBapusa subscriber n promote subscriber standby)

4. CnoT gna cteHpbas nognucuyvMka B MNPOLWIoM

pghack@pghack-debian-8:~$% psql --cluster 10/main -U postgres -X -d src -c 'select * from pg_replication slots’
slot name | plugin | slot type | datoid | database | temporary | active | active pid | xmip | cataleg xmin | restart lsn | confirmed flush 1lsn

repcaz | pgoutput | logical 16384 | src
repcal | pgoutput | logical 16384 | src
standby | | physical

(3 cTpokw)

%@ Avito




REDO

(aBapwusa subscriber n promote subscriber standby)

4. CnoT gna cteHpbas nognucuyvMka B MNPOLWIoM

pghack@pghack-debian-8:~% psql --cluster 16/main -U '‘select * from pg_replication slots'
slot name plugin slot type | datoid | databas active pid | » X
repcaz | pgoutput | logical 16384 | src 559 | @/3837808 | 8/3837838
repcal | pgoutput | logical 16384 | src : : 560 | 0/3837B68 | 8/3037BAG
standby | | physical 276: | 8/30837BAE |

(3 cTpokm)

Y repca2'::name, '0/3037B
68'::pg lsn, null::int, variadic array['proto version', 'l', 'publication names', 'pub'])"

1sn | xid | data

8/3037838 |
8/38378A0 |
8/38378A0 |

I

(420000000003037b38000205949a2d1e2a0000022f
2000040037075626C6963006361747300640002016361745f60640000000017ffffffffee6361745f6eblodesoenonaaalaffffffff

B/3037B68
(4 cTpokm)

%@ Avito




REDO
(aBapwusa subscriber n promote subscriber standby)

4. CnoT gna cteHpbas nognucuyvMka B MNPOLWIoM

pghack@pghack-debian-8:~% psql --cluster 18/main -U po
plugin | slot type | datoid | database

+ ____________________
repcaz | pgoutput | logical 16384 | src 559 | @/3837808 | 8/3837838
repcal | pgoutput | logical 16384 | src : : 560 | 0/3837B68 | 8/3037BAG
standby | | physical 276: | 8/30837BAE |
(3 cTpokm)

5. “IABuraem” cnot c nomouwbi SQL npoTokona

repca2'::name, '0/3037B
68'::pg lsn, null::int, variadic array['proto version', 'l', 'publication names', 'pub'])"
1sn | xid data

0/3837838 356 %x420000080003037b38000205949a2d1e250000022T

B/30378A0 359 2000040037075626C6963006361747300640002016361745f60640000000017ffffffffee6361745f6eblodesoenonaaalaffffffff
B/30378A0 358 \x49000040034200027400000001337400000014d0badebld182dob5deb3debed180deb8d18T2033

0/3037B68 )59 \x43000000000003037b380000000003837b6800820594%a2d1e2a

(4 cTpokm)

6. LSN coBnan

es -X -d src -c 'select * from pg _replication slots’
mporary | active | active pid | xmin | cataleg xmin | restart lsn | confirmed flush lsn
+ _____________________
repca2 | pgoutput | logical 16384 | src 559 | 6/3837808 | 8/3037B68
repcal | pgoutput | logical 16384 | src 560 | ©/3037B68 | 8/3037BA0
standby | | physical 27621 | | 8/3037BA0 |
(3 cTpoku)

%@ Avito




REDO
(aBapusa subscriber n promote subscriber standby)

7. “Imynupyem 3ajepxkKy cTeHAabasa subscriber”

subscriber pghack@pghack-debian-8:~$ sudo pg ctlcluster 18/repcal reload

(repcal) D ( ack an-8:~$ psql --cluster 10/repcal -U postgres -X -d dst -c "select pg terminate backend(active pid) from pg replication slots where slot name = 'repca2'"

%@ Avito



REDO
(aBapusa subscriber n promote subscriber standby)

7. “Imynupyem 3ajepxkKy cTeHAabasa subscriber”

subscriber ghack@ $ sudo pg ctlcluster 18/repcal reload
(repcal) gha 8 an-8:~$% psql --cluster 10/repcal -U postgres -X -d dst -c "select pg_terminate backend(active pid) from pg_replication slots where slot_name = 'repca2'"

8. [enaem ewe 1 3anuchb

pghack@pghack-debian-8:~$ psql --cluster 16/main -U postgres -1 -X -d src -f- <<'EOF'
> insert into cats (cat name) values ('kaTeropua 4');

> EOF
INSERT 0 1

%@ Avito




REDO

(aBapwusa subscriber n promote subscriber standby)

7. “Imynupyem 3ajepxkKy cTeHAabasa subscriber”

subscriber
(repcal)

INSERT @ 1

CteHpbai subscriber oTcTaeTr

e pghack@pghack-debian-8:~$ psgl --cluster 10/repca2 -U postgre 'select * from cats'
standby cat id | cat name
(repca?) | rEmsismeee e e
1 | kateropua 1
2 | kateropua 2
3 | kateropua 3
(3 cTpokm)

—— pghack@pghack-debian-8:~$ psql --cluster 18/repcal -U postgres -X -d dst -c 'select * from cats'
sﬂ;ﬁélﬁ cat id | cat name

KaTErOpKUA
KaTeropus .
KaTErOpKA
KaTeropua ¢

%@ Avito




REDO

(aBapusa subscriber n promote subscriber standby)

10. ABapua Ha mMacTepe subscriber, cTteHgbaii Bce ewe oTcTaeT

pghack@pghack-debian-8:~$ sudo pg ctlcluster -m immediate 10 repcal stop -- -m immediate

Notice: extra pg ctl/postgres options given, bypassing systemctl for stop operation
pghack@pghack-debian-8:~$% psql --cluster 10/repca2 -U postgres -X -d dst -c 'select * from cats’
cat id | cat name

________ +_____________
subscriber 1 | kateropua 1
standby 2 | kateropmua 2
(repca2) 3 | kateropua 3

OKM)

%@ Avito




REDO

(aBapwusa subscriber n promote subscriber standby)

10. ABapua Ha mMacTepe subscriber, cTteHgbaii Bce ewe oTcTaeT

pghack@pghack-debian-8:~$ sudo pg ctlcluster -m immediate 10 repcal stop -- -m immediate

Notice: extra pg ctl/postgres options given, bypassing systemctl for stop operation
pghack@pghack-debian-8:~$% psql --cluster 10/repca2 -U postgres -X -d dst -c 'select * from cats’
cat id | cat name

subscriber 1 | kKateropua 1

standby 2 | kateropua 2

(repca2) 3 | kateropua 3
(3 CTpoKK)

11. Yganunu cnoTt [/ aBapuiiHoro mactepa subscriber

pghack@pghack-debian-8:~% psql --cluster 18/main -U postgres -X -d src -c "select pg drop replication slot('repcal’)"
pg drop replication slot

(1 cTpoka)

ghack@pghack-debian-8:~% psgl --cluster 10/main -U postgres -X -d src -c 'select * from pg replication slots'
slot name | plugin | slot type | datoid | database | temporary | active | active pid | xmin | catalog xmin | restart lsn | confirmed flush lsn
+ _____________________
559 | ©/3837800 | ©/3037B68
| ©/3038068 |

repcaz2 output | logical
standby | physical

%@ Avito




REDO

(aBapusa subscriber n promote subscriber standby)

12. MpoBepsem pg_replication_origin_status

subscriber pghack@pghack-debian-8:~% psql --cluster 18/repca2 -U postgres -X -d dst -c 'select * from pg replication origin status'
standby local id | extermal id | remote 1sn | local 1sn
—————————— e e
1 | pg 16415 | ©/3037B68 | 0/30C1BES

(repca2)

%@ Avito



REDO

(aBapwusa subscriber n promote subscriber standby)

12. MpoBepsem pg_replication_origin_status

subscriber
standby

(repca2)

13. “Jokpy4yuBaem cnot”

nohack@pghack-debian-8:~% psql --cluster 16/main -U postgres -X -d src -c "select * from pg logical slot get binary changes('repca2’::name, '6/3037B
68'::pg_lsn, null::int, variadic array['proto_version', '1', 'publication_names®', ‘pub'])"

Lsn | xid | data
_____ +_____+______
(@ cTpok)

%@ Avito




REDO

(aBapwusa subscriber n promote subscriber standby)

12. MpoBepsem pg_replication_origin_status

subscriber g e bt ele tus'
standby local id | external id | remote lsn | local lsn
—————————— e e
1 | pg 16415 | ©/3037B68 | 0/30C1BES

(repca2)

nohack@pghack-debian-8:~% psql --cluster 18/main -U postg

es -X -d src -c "select * from pg logical slot get binary changes('repca2'::name, '8/3837B
sn, null::int, variadic array['proto version', '

-
1 ‘publication_names', ‘pub’'])"

14. B Tabnuue He MOSABUNOCH HOBbLIX AaHHbIX

SISl dlpghack@pghack-debian-8:~% psgl --cluster 18/repca2 -U postgres -X -d dst -c 'select * from cats’
SCUCEVN cat id | cat name
(repca2) o o

KaTeropus

KaTeropus

KaTeropua

%@ Avito




REDO

(aBapwusa subscriber n promote subscriber standby)

15. MpomoTumpyem subscriber standby

promoted pghack@pghack-debian-8:~$ sudo pg_ctlcluster 10 repca2 promote

subscriber pghack@pghack-debian-8:~% sudo tail /var/log/postgresgl/postgresgl-18-main.log

standby 2018-01-12 18:29:06.275 MSK [28314] postgres@src NOOPOEHOCTW: nepepaya TpaH3akuwi, tukcupyemslx nocne 0/3837B68, uTenue WAL c 0/3837880

(repca2) 2018-01-12 18:29:06.275 MSK [28314] postgres@src ONEPATOP: select * from pg logical slot get binary changes('repca?'::name, '6/3037B68'::pg lsn,
1l::int, variadic array['proto version', '1', 'publication names', 'pub'])

2018-01-12 18:29:06.275 MSK [28314] postgres@src COOBUWEHWE: npouecc NoOrMYeckoro AEKOAMPOBEHMA AOCTMI TOYKM COrnacoBaHHOCTM B 0/3837800
2018-01-12 18:29:06.275 MSK [28314] postgres@src MOOPOBHOCTW: Bonblie aKTUBHLIX TPaH3akUWMA HeT.

2018-01-12 18:29:06.275 MSK [28314] postgres@src OMEPATOP: select * from pg logical slot get binary changes('repca2'::name, '0©/3037B68'::pg lsn,
11::int, variadic array['proto version', 'l ‘publication names', 'pub'])

2018-01-12 18:29:39.832 MSK [28346] postgres@src OUWBKA: cnoT pennukauMmu "repcal" He cywecTByeT

2018-01-12 18:: 4.846 MSK [28350 e § ABKA: CnoT pennukauuu "repcal" He cywecTByeT

2018-01-12 18:29:49.854 MSK [28353 CNoT peEnnMKauun "repcal” He cywecTByeT

2018-01-12 18:29:54.867 MSK [28357] postgres@src OUWBKA: cnoT pennukauMmu "repcal" He cywecTsyeT

2018-01-12 18:29:59.879 MSK [28359 / :  CNoT pennvkauuK "repcal" He cyuwecTByeTt

pghack@pghack-debian-8:~% sudo tail /var/log/postgresgl/postgresgl-18-repca2.log

2018-01-12 18:30:19.928 MSK [27677] COOBUEHWE: pabouwii npouecc: logical replication worker for subscription 16415 (PID 28374) 3aBepuwuncA C KOOOM
xoga 1

2018-81-12 18:30:24.935 MSK [28378] COOBUEHWE: 3anyckaeTcA NPUMEHAIWMA MpoUecC NOTMYECKOR pennuKauwu ONA noAnvcku “repcal®

2018-01-12 18:30:24.938 MSK [28378] OWWBKA: He ynanock HayaTb TpaHcnauuio WAL: OWLMEKA: cnoT pennukauuu "repcal" He cywecTeyer

2018-81-12 :30:24.940 MSK [27677] COOBUEHWE: pabound npouecc: logical replication worker for subscription 16415 (PID 28378) 3apBepwMnca C KOQOM
xoga 1

2018-01-12 :29.948 MSK [28388] COOBUEHWE: 3anyckaeTcqd NPUMEHAKWMWA MpoOUECcC NOrMYecKod pennuKauuW OnA NoAnMcku "repcal"

2018-01-12 L 29 MSK [28380] OWWBKA: He ynanock HayaTb TpaHcnauwio WAL: OWMBKA: cnoT pennukauuu "repcal" He cywecTByer

2018-01-12 :29.952 MSK [27677] COOBUEHWE: pabouyuid npouecc: logical replication worker for subscription 16415 (PID 28388) 3apepuwMnca C KOAoOM
xofda 1

2018-01-12 :34.9680 MSK [28384] COOBUEHWE: 3anyckaeTcd NPUMEHANWWA NpoLEecC NOrMYECKoid pennuKauwu OnA nopnvcku “repcal®

2018-01-12 :34.963 MSK [28384] OWWBKA: He ypanoch HauyaTk TpaHcnauvw WAL: OWLWBKA: crnoT pennukauuM "repcal" He cywecTByeT

2018-91-12 :34.964 MSK [27677] COOBUEHWE: pabouwi npouecc: logical replication worker for subscription 16415 (PID 28384) 3apepwvncd C KOQOM
xopga 1

%@ Avito




REDO

(aBapwusa subscriber n promote subscriber standby)

16. Mognucuuk Bce ewe B “npownom”

promoted pghack@pghack-debian-8:~% psql --cluster 10/repca2 -U postgres -X -d dst -c 'select * from cats'
subscriber cat id | cat name
standby S e BB
(repca2)

1 | kateropua 1

2 | kateropua 2

3 | kateropusa 3

(3 cTpokm)

‘pghack@pghack-debian-8:~% psql --cluster 18/main -U postgres -X -d src -c 'select * from cats’
cat id | cat name

KaTer opus
KaTeropua :

KaTeropus
: KaTeropua <

(4 cTpoKM)

%@ Avito




REDO

(aBapwusa subscriber n promote subscriber standby)

16. Mognucuuk Bce ewe B “npownom”

promoted pghack@pghack-debian-8:~% psql --cluster 10/repca2 -U postgres -X -d dst -c¢ 'select * from cats’

subscriber cat id | cat name
standby o i

(repca2)

KaTEMOpKWA
KaTEropuAa .
KaTeropua

‘pghack@pghack-debian-8:~% psql --cluster 18/main -U postgres -X -d src -c 'select * from cats’
cat id | cat name

KaTEMOpKWA
KaTEropuAa .
KaTeropua
KaTelropua -

17. MeHdem cnoT

promoted ¢ (-debls :~% psql --cluster 18/repca?2 -U postgres -X -d dst -T- <<'EOF'
sulEaiihar > alfpr SUbSCFlpTan repcal set (slot name = repca?);
standby = EOF

(repca2) ALTER SUBSCRIPTION

%@ Avito




REDO

(aBapusa subscriber n promote subscriber standby)

18. CnoT cTan aKTUMBHbBIM W CTasl NoTpebnaTbcs

repcaz2 logical 16384 | src L 28579 |
standby | physical | t 27621 |
(2 cTpokm)

%@ Avito




REDO

(aBapwusa subscriber n promote subscriber standby)

18. CnoT cTan aKTUMBHbBIM W CTasl NoTpebnaTbcs

pohack@pghack-debian-8:~ res -X -d src -c 'select * from pg replication slots'
slot _name | C temporary | active | active pid | xmin | catalog xmin | restart lsn | confirmed flush lsn
+ _____________________
output | logical t 28579 | 561 | ©/3638038 | ©/3038148
| physical ; 27621 | | 8/3038148 |

promoted pghack@pghack-debian-8:~% psgl --cluster 18/repca2 -U postgres -X ¥ ‘select * from pg replication origin status'

subscriber local id | external id | remote 1lsn | local 1lsn
standby — — — —

(repca2) _ )
| 8/3038030 | ©/30C2830

KaTeropua
KaTeropua
KaTETOpKWA
KAaTETOpKWA

%@ Avito




REDO

AropuTM noTpebieHus C/I0Ta A1 CTeHg0ast OANMCUMKa:

. I'Ionywm: COCTOAHME CJ10Ta OJid MaCTepa noarmnmcHnKkKa

(pg_replications_slots

pahack@pghack-debian-8:~% psgl --cluster 1@/main -U postgres -X -d src -c 'select * from pg replication slots’
slot name | plugin slot_type | datoid | database | temporary | active | active pid | xmin | catalog_xmin
------------------- e R T

16384 | src

repcal | pgoutput | logical t
| t 27621

standby | physical

+

repca2 | pgoutput | logical | 16384 | src
I
I

%@ Avito




REDO

AropuTM noTpebieHus C/I0Ta A1 CTeHg0ast OANMCUMKa:

. I'Ionywm: COCTOAHME CJ10Ta OJid MaCTepa noarmnmcHnKkKa

(pg_replications_slots

pahack@pghack-debian-8:~% psgl --cluster 1@/main -U postgres -X -d src -c 'select * from pg replication slots’
slot name | plugin slot_type | datoid | database | temporary | active | active pid | xmin | catalog xmin | restart lsn | confirmed flush_lsn
------------------- R R A R e

+

repcaz | pgoutput | logical | 16384 | src g | A/IARTARAA | 8/3037B68
|
I

16384 | src t 560 | ©/3037B68 | ©/3037BAG
| t | 8/3037BA0 |

gin Ha MacTepe NoAnNUCYNKa

repcal | pgoutput | logical
standby physical

subscriber

el o [IDOBEPUTL Pg_replication_or

%@ Avito




REDO

AropuTM noTpebieHus C/I0Ta A1 CTeHg0ast OANMCUMKa:

* [1oNly4nTb COCTOSAHME CJI0Ta AJ1 MacTepa NoanncHnKa
(pg_replications_slots

pahack@pghack-debian-8:~% psgl --cluster 1@/main -U postgres -X -d src -c 'select * from pg replication slots’
slot name | plugin | slot type | datoid | database | temporary | active | active pid | xmin | catalog xmin | restart lsn | confirmed flush lsn

repcaz | pgoutput | logical | 16384 | src 559 | A/3RAITRAA | ©8/3837B68
repcal | pgoutput | logical | 16384 | src t 560 | ©/3837B68 | 8/3837BA0
standby | | physical | t 27621 | | 8/3837BA0 |

_———

subscriber

el o [IDOBEPUTL Pg_replication_origin Ha MacTepe NnoanucymnKa

[ ——————

subscriber
standby

w2 [OAMNCUNYNKA Ha cTeHabae nognmncymka

« [loxxgaTbca no3nunmm pg replication_origin macTepa

%@ Avito



REDO

AropuTM noTpebieHus C/I0Ta A1 CTeHg0ast OANMCUMKa:

_———

subscriber
(repcal)

[ ——————

subscriber
standby
(repca2)

* [1oNly4nTb COCTOSAHME CJI0Ta AJ1 MacTepa NoanncHnKa
(pg_replications_slots

pahack@pghack-debian-8:~% psgl --cluster 1@/main -U postgres -X -d src -c 'select * from pg replication slots’
slot name | plugin | slot type | datoid | database | temporary | active | active pid | xmin | catalog xmin | restart lsn | confirmed flush lsn

repcaz | pgoutput | logical | 16384 | src 559 | A/3RAITRAA | ©8/3837B68
repcal | pgoutput | logical | 16384 | src t 560 | ©/3837B68 | 8/3837BA0
standby | | physical | t 27621 | | 8/3837BA0 |

* [lpoBepnThb pg_replication_origin Ha MacTepe NoAMUCYNKa

« [loxxgaTbca no3nunmm pg replication_origin macTepa
noancnymka Ha cteHabae noonncHYMka

e [ToTpebuTb cnoT onga cteHnbasa nogncnYmMKa
select * from pg logical slot get binary changes('repca2'::name,
'0/3037B68'::pg_lsn, null::int, variadic array|[ 'proto version',6 'l',

'publication names', 'pub'])"

%@ Avito



Undo OK OK

To do 1: npocTtas peanm3salmm U3 KOpooKn

To do 2: Logical Slot Ha standby(CnoTt He penanumpyeTcsa Ha cTeHa6an),
Ablpka nocne promote, ecnu Tpadpmk nonaet

Redo OK OK

To do 3: Mporpecc noTpebneHns cnota Ha nognucymke

To do 4: HeT npoBepku no3uumm notpebneHnsa mexay subscriber n provider

To do 5: Ytobhbl pg_replication_origin_advance caBuran C/ioT Ha Src

Mepeco3gaHue subscriber us  OK OK
Apyroro subscriber

To do 6: pg_replication_origin He TpaH3aKLNOHHbIN
To do 7: pg_dump ( replication_origin, pg_subscription)
Event tracking OK OK

overhead Ha proxy Tabnuuy/ nucatb custom decoder +
pg_logical_emit_message

Unlogged table OK -

%@ Avito



Creating a subscription that connects to the same
database cluster

https://www.postgresql.org/docs/10/static/sql-createsubscriptio

n.html
To make this work, create the replication slot separately (using the function

pg_create logical replication_slot with the plugin name pgoutput) and create the
subscription using the parameter create_slot = false. This is an implementation
restriction that might be lifted in a future release.
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Creating a subscription that connects to the same
database cluster

https://www.postgresql.org/docs/10/static/sql-createsubscriptio

n.html
To make this work, create the replication slot separately (using the function

pg_create logical replication_slot with the plugin name pgoutput) and create the
subscription using the parameter create_slot = false. This is an implementation
restriction that might be lifted in a future release.

Mbl nogymanun n caenanu

« provider u subscriber Ha 1 ba3e

« NobaBunu Tpurrep - NoNy4YnIm Hekum event loop, KOTopPbIN
MO>XHO NCMNOJZIb30BaTb AN4 “pa3Ma3blBaHNA Harpysku”,

0bpaboTKM ovepenen n TA
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WALs out of page cache (archive)

Shared buffers

8K BK BK BK BK BK BK BK BK BK
BKBKBKBK BK @ —— //@@@@@

Postgres executor Postgres executor A

Shared buffers

Os cache
=
»
=
o

Os cache

16 Mb Startup process
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WALSs out of page cache (logical)

Shared buffers Shared buffers
8K BK BK BK BK BK BK BK 8K BK
BKBKBKBK BK ¥ 5 3 A BRBKBKBK 6K

Postgres executor| Postgres executor

ol 16 Mb Logical (commit order) o
5 5

5 16 Mb S
o Y

- Replication slot |

: 1 ¢ Logical replication 16Mb | o
| WAL sender | ; »  worker for 16Mb | O |
subscription N
| | i | | 16 Mb |
e | ogical replicaton launche i
2] 16 Mb 1 ’ ‘ | 16mMp S
= =
= e
. ccs
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Cnacmbo 3a BHMMaHune!
Bonpochi?
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https://github.com/avito-tech

kevteev@avito.ru



https://github.com/avito-tech
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