
Logical replication
Theory and Concepts

by: Ashutosh Bapat

Major contributor, PostgreSQL

Principal SDE, Community Contributors team @Microsoft



Agenda
Physical Replication

Logical Replication

WAL Sender

Logical receiver

Replication slot

Error loops

Conclusion



Target 
(downstream)Origin (upstream)

Physical/Streaming replication

Backends

0101001
0101101
0100101
0101000

WAL 
sender

1011
1001

0011
1010

pg_wal 0110
1100

WAL 
receiver

101110010011101001101100

1011
1001

0011
1010

pg_wal 0110
1100

0101001
0101101
0100101
0101000



Target (downstream)
Origin (upstream)

Logical replication

Backends

0101001
0101101
0100101
0101000

1011
1001

0011
1010

pg_wal 0110
1100

T1C1T2C1 T1C2T3C1 T2C2T3C2WAL 
sender
(logical)

logical 
receiver

1101

1001

1001

0001pg_wal

1101

0010

1000101
0101010
1010101
0101010

Backends



WAL sender

WAL sender: logical change sender
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Logical receiver
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Replication Slot
Tracks progress of replication

Transactions sent downstream

Transactions received and acknowledged by downstream

Holds back resources

WAL

Catalog tuples
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Replication slots: WAL and snapshot
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Initial Data synchronization

Create replication slot
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When things go wrong
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Conclusion
Use cases

Cross-version, cross-platform, selective replication

Heterogenous replication

Replication to other DBMSes, data lakes

Limitations
Built-in Bi-directional support

DDL replication

Things to watch
Broken replication

WAL buildup, disk space

Transaction Wraparound


