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synchronous replication: the replica stays as closely aligned with the leader as
possible

queries to replica are possible, but not a priority:
they will be terminated in case of any conflict

A replica can be set up to serve different purposes, and its configuration
depends on the intended use case.

One possible scenario is maintaining a hot standby for high availability
purposes. This means that if the main server fails, we need to switch over to
the replica as quickly as possible without losing any data.

Reliability is ensured by synchronous replication with synchronous_commit =
on mode (write option does not guarantee reliability, apply may cause
unnecessary delays).

For synchronous replication, the synchronous_standby names configuration
parameter must specify a list of standby servers (replicas).

To minimize the replica’s lag behind the primary server, WAL records should
be applied immediately. We can set the max_standby_streaming_delay
parameter to something small to achieve this.

To prevent queries on the replica from negatively impacting the primary
server, we can disable feedback (hot_standby feedback = off).

With these settings, queries on the replica are allowed, but they'll be
terminated if conflicts occur. If queries to the replica aren't planned, you can
set it up in warm standby mode with hot_standby = off.

Note that replication is a fundamental mechanism for ensuring high
availability, but it's just one of many features of HA systems. This is covered
in more detail in the "Cluster Technologies" module.
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queries on the replica must complete successfully

long-running queries will impact the main server, but in an OLTP environment,
they shouldn't exist in the first place

data consistency must be handled separately

A replica can also be used to balance OLTP read load.

OLTP loads have a lot of short-running queries. This keeps the replica
closely synchronized with the main server to ensure queries won't be
interrupted by conflicts, while avoiding any negative impact on the main
server.

We can enable feedback (hot_standby feedback = on) and set a sufficiently
large delay for applying conflicting records (max_standby streaming_delay).

Synchronous replication likely isn't needed in this configuration. It won't
guarantee consistency anyway: a change committed on the leader will not
necessarily be noticed by the replica right away.

To ensure consistency, changes must commit on both servers
simultaneously. The synchronous_commit = apply mode allows waiting for
the WAL record to be applied on the replica (at the cost of significantly
degraded primary server performance), but then you could see the changes
on the replica before they appear on the leader.

A reliable solution that's transparent to applications can be achieved using
specialized distributed transaction protocols (see the "Cluster Technologies”
module).
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primary standby
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queries on replica must complete successfully, including long-
running ones (but the data may not be completely up-to-date)

hot_standby_feedback = off
max_standby_streaming_delay = -1

the leader shouldn't be affected by feedback from the replica

to completely decouple the servers, remove the replication slot and rely on just the
WAL archive

Another option is to distribute different types of workload across separate
servers. The main server can handle OLTP workloads, while long-running
read queries (reports) can be offloaded to a replica.

Beyond distributing workload across servers, this approach also prevents
long-running queries on the main server from delaying vacuum operations
and causing table bloat.

Based on these considerations, the reporting replica should be kept as
Isolated as possible from the main server. Feedback should be disabled
(hot_standby_feedback = off), but the delay for conflicting WAL records
should be set very high, up to infinity (max_standby_streaming_delay = -1).

Since long-running reports don't need up-to-the-minute data, you can forgo
using a replication slot if an archive is available (just remember to adjust the
max_standby archive_delay parameter the same way as

max_standby_ streaming_delay). In that case, if the leader removes a WAL
file before the replica can retrieve it, the replica will fetch it from the archive
instead.

This replica can also be used for creating backups.

Of course, other viable parameter combinations exist. The key is to have a
clear understanding of what problem needs solving and how different
parameters affect the outcome.
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Multiple replicas can be connected to the main server. No special
configuration is required for this, but keep in mind that each replica will have
its own dedicated wal sender process and its own replication slot.

During deployment, you can distribute a single base backup and clone the
replication slot using the pg_copy_physical_replication_slot function.

https://postgrespro.com/docs/postgresgl/16/functions-admin#FUNCTIONS-R
EPLICATION

This setup is typically used for load distribution, but the actual distribution
itself must be handled by external tools (see the "Cluster Technologies"
module).
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Primary Server and Two Physical Replicas

Let’s set up a configuration with two replicas.
Take a standalone backup of the first server while simultaneously creating a slot.

student$ pg_basebackup \

--checkpoint=fast \

--pgdata=/home/student/tmp/backup \

-R \

--create-slot --slot=beta
Since the third server will start applying WAL records from the same position as the second, we can duplicate the slot:
a=> SELECT pg_copy_physical_replication_slot('beta', 'gamma');

pg_copy physical replication slot

(gamma, )
(1 row)

Deploy the standalone backup to the PG_DATA directories on the second and third servers:
student$ sudo pg_ctlcluster 16 beta stop

Cluster is not running.

student$ sudo rm -rf /var/lib/postgresql/16/beta

student$ sudo cp -r /home/student/tmp/backup /var/lib/postgresql/16/beta
student$ sudo chown -R postgres:postgres /var/lib/postgresql/16/beta
student$ sudo pg_ctlcluster 16 gamma stop

Cluster is not running.

student$ sudo rm -rf /var/lib/postgresql/16/gamma

student$ sudo cp -r /home/student/tmp/backup /var/lib/postgresql/16/gamma
student$ sudo chown -R postgres:postgres /var/lib/postgresql/16/gamma

In the third server’s configuration, set the gamma slot:

postgres$ sed 's/beta/gamma/g' -i /var/lib/postgresql/16/gamma/postgresql.auto.conf
postgres$ tail -n 1 /var/lib/postgresql/16/gamma/postgresql.auto.conf
primary slot name = 'gamma'

Start both replicas:

student$ sudo pg_ctlcluster 16 beta start

student$ sudo pg_ctlcluster 16 gamma start

The slots have been initialized:

a=> SELECT slot_name, active_pid, restart_lsn FROM pg_replication_slots;

slot name | active pid | restart 1lsn

___________ Sy
beta | 88448 | 0/30483F8
gamma | 88494 | 0/30483F8
(2 rows)

Test:

a=> CREATE DATABASE replica_usecases;

CREATE DATABASE

a=> \c replica_usecases

You are now connected to database "replica usecases" as user "student".
a=> CREATE TABLE revenue(city text, amount numeric);

CREATE TABLE



student$ psql -p 5433

student$ psql -p 5434

| B=> \c replica_usecases

| You are now connected to database "replica usecases" as user "student".

| y=> \c replica_usecases

[ You are now connected to database "replica_usecases" as user "student".
| PB=> \d revenue

Table "public.revenue"
Column | Type | Collation | Nullable | Default

city | text | |
amount | numeric | |

| y=> \d revenue

Table "public.revenue"
Column | Type | Collation | Nullable | Default

city | text | |
amount | numeric | | |

We’ve set up two replicas of the same primary from a single base backup.
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primary standby standby
(Ieader (replica A) (replica B)

select, msen wal sender(O_——— >iwal recelver startup wal sender (O > wal receiver startup
update, delete

DD]]:D] synchronous_standby_names =" recovery_target_timeline = 'latest’
m or synchronous_commit = local

WAL segments

reduces load on the leader and redistributes network traffic
cascaded synchronous replication is not supported
feedback comes from all replicas

Multiple replicas connected to a single primary server will generate
additional load on it. Network load should also be considered when
transmitting multiple copies of the WAL stream.

To reduce this load, replicas can be arranged in a cascade configuration,
where servers relay WAL records to each other in a chain. The further
downstream from the leader, the greater potential lag may accumulate in the
replicated data. With this setup, the replication process has to be monitored
at multiple servers at once, making monitoring more complicated.

When a switchover to a replica occurs (to the one closest to the primary
server), its timeline ID increments. recovery_target_timeline = 'latest’ will
direct the recovery to this new timeline (this is the default value).

Note that cascaded synchronous replication is not supported here — the
leader can only synchronize with replicas directly connected to it.
Therefore, on the first replica in the cascade, you need to set
synchronous_standby _names = "or synchronous_commit = 'local'.

However, the leader collects feedback from all replicas in the cascade.
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(leader) (replica)

b l @ hot_standby_feedback = off

select, insert wal sender (O) > wal receiver startup
update, delete
= ]
[D:Dj:‘]j recovery_min_apply_delay =T

AT
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a time machine with recovery options
to multiple points in time, no archive needed
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Case: have the ability to view data at and recover to an arbitrary point in
time.

Point-in-time recovery from archive already does precisely this, but it takes a
while, and has to be set up in advance.

Alternatively, you can create a replica that applies WAL records with a delay
(recovery_min_apply delay). This requires clock synchronization between
servers.

Only commit records are delayed, not all WAL records.

Records prior to commit may be applied "ahead of schedule,” but this poses
no problem thanks to multiversion concurrency control. Feedback should be
disabled to prevent table bloat on the leader.

A typical scenario: something goes wrong on the leader (for instance, critical
data gets deleted). The replica still has the data because the corresponding
records haven't been applied yet. Further WAL replay is paused using the
pg_wal_replay_pause function while the issue is being investigated. The
pg_get wal_replay pause_state function allows you to check the pause
status.

To resume, use thepg_wal_replay_resume function to lift the pause. If you
decide to roll back to a point before the deletion occurred, set the recovery
target using one of the recovery_target * parameters and restart the replica.



Logical Replication

Consolidation and Shared Reference Data
Major Version Upgrade

Leader-Leader

Logical Decoding at Physical Replica

11
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Suppose there are several regional branches, each of which runs on its own
PostgreSQL server. The goal is to consolidate some of the data on the
central server.

First, publications for the necessary data are created on regional servers.
The central server subscribes to these publications. The received data can
be processed on the central server using triggers: for example, to
standardize it into a uniform format.

Since logical replication relies on streaming data through replication slots,
the servers need a reasonably stable connection: otherwise, during
connection outages, the regional servers will have to retain WAL files.

This approach has many nuances from a business logic perspective that
require thorough examination. In some cases, it may be easier to transmit
data in batches every now and again.
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Another use case: the main server maintains reference data that needs to
be kept current across regional servers.

In this case, the setup is reversed: the main server publishes changes, and
regional servers subscribe to receive those updates.



Consolidation Using Logical Replication

Promote both previously configured replicas and set up data consolidation.
student$ sudo pg_ctlcluster 16 beta promote

student$ sudo pg_ctlcluster 16 gamma promote

| PB=> SELECT pg_is_in_recovery();

pg_is_in_recovery

[ y=> SELECT pg_is_in_recovery();

pg_is _in recovery

Logical replication requires a higher WAL level (a restart will be needed).
| B=> ALTER SYSTEM SET wal_level = 'logical';

| ALTER SYSTEM

| y=> ALTER SYSTEM SET wal_level = 'logical';

| ALTER SYSTEM

student$ sudo pg_ctlcluster 16 beta restart

student$ sudo pg_ctlcluster 16 gamma restart

Remove the replication slots on the alpha server:

a=> SELECT pg_drop_replication_slot('beta');

pg drop replication slot

a=> SELECT pg_drop_replication_slot('gamma');

pg drop replication slot

Publish the table on the second and third servers:

student$ psql -p 5433 -d replica_usecases

| B=> CREATE PUBLICATION revenue FOR TABLE revenue;

| CREATE PUBLICATION

student$ psql -p 5434 -d replica_usecases

| y=> CREATE PUBLICATION revenue FOR TABLE revenue;
| CREATE PUBLICATION

The first server subscribes to both publications:

a=> CREATE SUBSCRIPTION msk
CONNECTION 'port=5433 dbname=replica_usecases host=1localhost user=student password=student’
PUBLICATION revenue;

NOTICE: created replication slot "msk" on publisher
CREATE SUBSCRIPTION

a=> CREATE SUBSCRIPTION spb
CONNECTION 'port=5434 dbname=replica_usecases host=1localhost user=student password=student’
PUBLICATION revenue;



NOTICE: created replication slot "spb" on publisher
CREATE SUBSCRIPTION

Work is in full swing at the branch offices:

B=> INSERT INTO revenue
SELECT 'Moscow', round(random()*1_000_000)
FROM generate_series(1,70);

| INSERT 0 70

y=> INSERT INTO revenue
SELECT 'Saint Petersburg', round(random()*1_000_000)
FROM generate_series(1,10);

| INSERT 0@ 10
And the central office sees the activity of the entire company (let’s wait a few seconds for replication to catch up):

a=> SELECT city, sum(amount) FROM revenue GROUP BY city;

city | sum
.................. S
Saint Petersburg | 4633639
Moscow | 34529837

(2 rows)
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leader and physical replica: major version upgrade required
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Logical replication can be used to upgrade the server's major version with
zero or minimal downtime.

Let's say we have a main server and a physical streaming replica.
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We set up a new server running the required PostgreSQL version and
migrate the table structure from the selected database to it.

On the primary server running the previous version, we publish changes for
all database tables. Since schema changes are not replicated, they must be
prohibited during the upgrade process.
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We create a physical replica that mirrors the replica from the previous server

version.

We end up with a parallel server setup running the new PostgreSQL version.
This setup mirrors the one we have for the old version.
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clients connect to the new server

primary standby
server server
update, delete

WAL segments
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After that, we switch clients over to the new servers and shut down the old

ones. The service interruption will depend on how smoothly this switchover
can be performed.

Keep in mind that this approach isn't universally applicable: it comes with
quite a few limitations and is significantly more complex than using the
pg_upgrade utility, which can perform the upgrade in a short amount of time.
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a cluster where multiple servers can modify data
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Case: provide reliable data storage on multiple servers with the ability to
write the data on any node (particularly useful for systems distributed across
multiple locations).

This can be achieved through bidirectional logical replication, synchronizing
changes for the same tables between servers in both directions (while
limiting allowed replication origins, as was discussed in the “Logical
Replication” module.

This requires that the applications working with the cluster are built with
certain considerations in mind in order to avoid conflicts when modifying
data in the same tables. For example, to use globally unique identifiers or to
ensure that different servers work with different ranges of keys.

You can also use the row filtering capabilities introduced in PostgreSQL 15.

Keep in mind that the leader-leader setup with logical replication will not
support global distributed transactions by itself. With synchronous
replication, reliability can be ensured, but consistency of data between
servers cannot. In addition, PostgreSQL does not offer any tools for
automatic failure processing, connecting or removing nodes from the cluster,
etc. These tasks must be solved by external means.
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logical slot can be created on a physical replica

when creating a logical slot, you need a list of active transactions

20

Starting with PostgreSQL 16, the logical publication slot can be created on a
physical replica, which removes some of the load from the leader.

On the replica, enable hot_standby_feedback so that the leader does not
delete the tuples needed by the replica prematurely.

When creating a logical replication slot, you need to know the active
transaction IDs.

This information is collected from the bgwriter and checkpointer processes
on the leader as a WAL record. If there is no activity on the leader, slot
creation may be delayed. To avoid waiting, you can call the
pg_log_standby_snapshot function on the leader.

https://postgrespro.com/docs/postgresgl/16/logicaldecoding-explanation
https://postgrespro.com/docs/postgresgl/16/functions-admin
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Physical replication is a fundamental mechanism for addressing
a wide range of challenges

ensuring high availability

load balancing for uniform workloads
separating different types of workloads
etc.

Logical replication extends these capabilities

21
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1. Configure physical streaming replication between alpha and beta.

Configure cascade replication to gamma
with a WAL record application delay of ten seconds.

3. Verify that replication is working and confirm that data appears
on gamma with the configured delay.

4. Switch to beta after stopping the leader.
5. Confirm that gamma continues to operate as a replica.

22

After completing the practice, remove the created database, the replication
slot, and reset the configuration.



1. Configuring Replication Between Alpha and Beta

First, create a database.

student$ psql

a=> CREATE DATABASE replica_usecases;

CREATE DATABASE

a=> \c replica_usecases

You are now connected to database "replica usecases" as user "student".
Create a replication slot and take a standalone backup.

student$ sudo pg_ctlcluster 16 beta stop

Cluster is not running.

postgres$ rm -rf /var/lib/postgresql/16/beta

postgres$ pg_basebackup \
-p 5432 \
--checkpoint=fast \
--pgdata=/var/lib/postgresql/16/beta \
=R\
--create-slot \
--slot=replica

The postgresql.auto.conf and standby.signal files were created by pg_basebackup.
postgres$ cat /var/lib/postgresql/16/beta/postgresql.auto.conf

# Do not edit this file manually!

# It will be overwritten by the ALTER SYSTEM command.

primary conninfo = 'user=postgres passfile='"'/var/lib/postgresql/.pgpass"'’

channel binding=prefer port=5432 sslmode=prefer sslnegotiation=postgres sslcompression=0
sslcertmode=allow sslsni=1 ssl min protocol version=TLSv1.2 gssencmode=prefer
krbsrvname=postgres gssdelegation=0 target session attrs=any load balance hosts=disable’
primary slot name = 'replica’

postgres$ ls -1 /var/lib/postgresql/16/beta/standby.signal
Srw------- 1 postgres postgres 0 Sep 17 00:21 /var/lib/postgresql/16/beta/standby.signal
Start the replica:

student$ sudo pg_ctlcluster 16 beta start

2. Configuring Replication Between Beta and Gamma

student$ psql -p 5433 -d replica_usecases

Let’s create a standalone backup on beta to demonstrate that backups can be created from a replica. The slot is created by the
utility.

student$ sudo pg_ctlcluster 16 gamma stop
Cluster is not running.
postgres$ rm -rf /var/lib/postgresql/16/gamma

postgres$ pg_basebackup \
-p 5433 \
--checkpoint=fast \
--pgdata=/var/lib/postgresql/16/gamma \
--create-slot --slot=replica \
-R

The postgresql.auto.conf file was created by pg_basebackup. Now let’s add a replay delay:

postgres$ echo "recovery min_apply delay = '10s'" | tee -a
/var/lib/postgresql/16/gamma/postgresql.auto.conf

recovery min apply delay = '10s'

Check the result:



postgres$ cat /var/lib/postgresql/16/gamma/postgresql.auto.conf

# Do not edit this file manually!

# It will be overwritten by the ALTER SYSTEM command.

primary conninfo = 'user=postgres passfile='"'/var/lib/postgresql/.pgpass"'’

channel binding=prefer port=5432 sslmode=prefer sslnegotiation=postgres sslcompression=0
sslcertmode=allow sslsni=1 ssl min protocol version=TLSv1.2 gssencmode=prefer
krbsrvname=postgres gssdelegation=0 target session attrs=any load balance hosts=disable’
primary slot name = 'replica'’

primary conninfo = 'user=postgres passfile=''/var/lib/postgresql/.pgpass"'’

channel binding=prefer port=5433 sslmode=prefer sslnegotiation=postgres sslcompression=0
sslcertmode=allow sslsni=1 ssl min protocol version=TLSv1.2 gssencmode=prefer
krbsrvname=postgres gssdelegation=0 target session attrs=any load balance hosts=disable’
primary slot name = 'replica'’

recovery min apply delay = '10s'

Start the gamma server.

student$ sudo pg_ctlcluster 16 gamma start

3. Testing the Setup

student$ psql -p 5434 -d replica_usecases

On alpha, create a table and verify that it appears on beta first, and then on gamma 10 seconds later.
a=> CREATE TABLE test(s text);

CREATE TABLE

a=> INSERT INTO test VALUES ('Hello, world!');

INSERT 0 1

| B=> SELECT * FROM test;

Hello, world!
(1 row)

Check gamma:
| y=> SELECT * FROM test;
ERROR: relation "test" does not exist

LINE 1: SELECT * FROM test;

A

The table isn’t there yet. Wait 10 seconds...

| y=> SELECT * FROM test;

Hello, world!
(1 row)

The table has appeared.

4. Promoting beta

Current timeline on gamma:
[ y=> SELECT received_tli FROM pg_stat_wal_receiver;

received tli

When beta is promoted, the timeline number will increment by one, and gamma’s recovery process will follow the new timeline
due to the default value:

|| y=> SELECT setting, boot_val FROM pg_settings WHERE name = 'recovery_target_timeline’;



setting | boot val
......... Fomm e

latest | latest
(1 row)

student$ sudo pg_ctlcluster 16 alpha stop

student$ sudo pg_ctlcluster 16 beta promote

The timeline on gamma has changed.

[ y=> SELECT received_tli FROM pg_stat_wal_receiver;

received tli

5. Testing the Setup

On beta, add a row to the table and verify that it appears on gamma 10 seconds later.

| B=> INSERT INTO test VALUES ('After switching to the second server');
| INSERT 0 1

Test it:

| y=> SELECT * FROM test;

Hello, world!
(1 row)

The second row isn’t there yet. Wait 10 seconds...

| y=> SELECT * FROM test;

Hello, world!
After switching to the second server
(2 rows)

The row has appeared

Cleanup

Delete the created databases and replication slots, reset the configuration.

” y=> \c postgres postgres

” You are now connected to database "postgres" as user "postgres".
| y=> ALTER SYSTEM RESET ALL;

| ALTER SYSTEM

student$ sudo pg_ctlcluster 16 gamma restart

| B=> \c postgres postgres

| You are now connected to database "postgres" as user "postgres".
| B=> ALTER SYSTEM RESET ALL;

| ALTER SYSTEM

| B=> DROP DATABASE replica_usecases;

| DROP DATABASE

| B=> SELECT pg_drop_replication_slot('replica');



pg drop replication slot

student$ sudo pg_ctlcluster 16 beta stop
student$ sudo pg_ctlcluster 16 gamma stop
student$ sudo pg_ctlcluster 16 alpha start
student$ psql

a=> SELECT pg_drop_replication_slot('replica');

pg drop replication slot

a=> DROP DATABASE replica_usecases;

DROP DATABASE
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1. Configure physical replication between alpha and beta with
feedback. Note the WAL level required to configure logical
replication, you will need it later.

2. Configure logical replication of a table from alpha to gamma by
creating a replication slot on beta — a physical replica. To speed
up slot creation on beta, use the pg_log_standby_snapshot
function.

23

2. Transfer the structure of the published table to gamma, for example, using
pg_dump. Do not transfer any data.

The publication must be created on alpha, subscription on gamma,
and beta set in the subscription connection string.

Reset the system: delete the new database and the replication slot and reset
the configuration.



1. Physical Replication from Alpha to Beta

Enable feedback right away and set the WAL level required for logical replication:

a=> ALTER SYSTEM SET hot_standby_feedback TO on;
ALTER SYSTEM SET wal_level TO logical;

ALTER SYSTEM
ALTER SYSTEM

student$ sudo pg_ctlcluster 16 alpha restart

Create a database and a table.

student$ psql

a=> CREATE DATABASE replica_usecases;

CREATE DATABASE

a=> \c replica_usecases

You are now connected to database "replica usecases" as user "student".

a=> CREATE TABLE test(
id int PRIMARY KEY GENERATED BY DEFAULT AS IDENTITY,
descr text

);

CREATE TABLE

Create a standalone backup.

student$ sudo pg_ctlcluster 16 beta stop
Cluster is not running.

postgres$ rm -rf /var/lib/postgresql/16/beta

postgres$ pg_basebackup \
-p 5432 \
--checkpoint=fast \
--pgdata=/var/lib/postgresql/16/beta \
-R \
--create-slot --slot=replica

student$ sudo pg_ctlcluster 16 beta start

Verify that physical replication is working.

a=> INSERT INTO test(descr) VALUES('Physical replication');
INSERT 0 1

student$ psql -p 5433 -d replica_usecases

| B=> SELECT * FROM test;

1 | Physical replication
(1 row)

2. Logical Replication from Beta to Gamma

Copy the database and table structure from beta to gamma using pg_dump.
student$ sudo pg_ctlcluster 16 gamma start
student$ pg_dump --create --schema-only --no-acl -d replica_usecases -p 5433 | psql -p 5434

SET
SET
SET
SET
SET
set config



(1 row)

SET
SET
SET
SET
CREATE DATABASE
ALTER DATABASE
You are now connected to database "replica usecases" as user "student".
SET
SET
SET
SET
SET
set config

(1 row)

SET
SET
SET
SET
SET
SET
CREATE TABLE
ALTER TABLE
ALTER TABLE
ALTER TABLE

student$ psql -p 5434 -d replica_usecases
| y=> SELECT * FROM test;

id | descr

(0 rows)

We copied only the table structure, not the data.
Create a publication.
a=> CREATE PUBLICATION test_pub FOR TABLE test;

CREATE PUBLICATION

| B=> \dRp+
Publication test pub
Owner | All tables | Inserts | Updates | Deletes | Truncates | Via root
--------- B R L e e
student | f t | t | t | t | f
Tables:

"public.test"

Subscribe to the changes in the test table published by the replica (beta).

y=> CREATE SUBSCRIPTION test_sub
CONNECTION 'user=student password=student dbname=replica_usecases host=localhost port=5433'
PUBLICATION test_pub;

The subscription is waiting for a slot to be created on the beta server.
To speed things up, let’s ask alpha to write a record with active transaction IDs to the WAL:
a=> SELECT pg_log_standby_snapshot();

pg log standby snapshot

0/305AD80
(1 row)

NOTICE: <created replication slot "test sub" on publisher
CREATE SUBSCRIPTION

| y=> \dRs test_sub



List of subscriptions

Name | Owner | Enabled | Publication
---------- R ek R L R
test sub | student | t | {test pub}
(1 row)

The slot and subscription have been created. Wait a moment...
The table row has appeared on the logical replica.
| y=> SELECT * FROM test;

id | descr

1 | Physical replication
(1 row)

Let’s add one more row.
a=> INSERT INTO test(descr) VALUES('Logical replication');
INSERT 0 1

| y=> SELECT * FROM test;

1 | Physical replication
2 | Logical replication
(2 rows)

Cleanup

Delete the subscription, the database, and the replication slot, then reset configuration.
| y=> DROP SUBSCRIPTION test_sub;

NOTICE: dropped replication slot "test sub" on publisher
DROP SUBSCRIPTION

I y=> \c postgres postgres

|| You are now connected to database "postgres" as user "postgres".
| y=> DROP DATABASE replica_usecases;

|  DROP DATABASE

| y=> ALTER SYSTEM RESET ALL;

| ALTER SYSTEM

student$ sudo pg_ctlcluster 16 gamma stop

a=> \c postgres postgres

You are now connected to database "postgres" as user "postgres".
a=> DROP DATABASE replica_usecases;

DROP DATABASE

| PB=> \c postgres postgres

| You are now connected to database "postgres" as user "postgres".
| B=> ALTER SYSTEM RESET ALL;

| ALTER SYSTEM

student$ sudo pg_ctlcluster 16 beta stop

postgres$ rm -f /var/lib/postgresql/16/beta/standby.signal

a=> SELECT pg_drop_replication_slot('replica');

pg _drop replication slot



a=> \c postgres postgres

You are now connected to database "postgres" as user "postgres".
a=> ALTER SYSTEM RESET ALL;

ALTER SYSTEM

student$ sudo pg_ctlcluster 16 alpha restart



