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What changed and what stayed the same in the cloud
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• Context  

• MVCC / Snapshot visibility

• Transaction coordination

• DDL / Catalog consistency

• Statistics / Query planning

• Multi-Region writes

• Wins, lessons and open questions

Agenda
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Why we built Aurora DSQL 

• Scalability  

• High availability

• Multi-Region Active-Active

• Serverless elasticity
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MVCC / Snapshot Visibility

PG design 
choice

32-bit XIDs + xmin/xmax + procarray
Single address space 
Multiple isolation levels (typically Read 
Committed)

DSQL 
approach

Timestamps (τ_start, τ_commit) via HLC
Synchronized clocks
Fixed isolation level: Strong Snapshot 
(~Repeatable read)

Alternatives Other versions of HLC (Hybrid Logical Clock) 
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Transaction coordination

PG design choice
Single-process transaction manager 
Shared memory, lock tables, single WAL
Pessimistic concurrency control

DSQL approach
Coordination at commit time 
Isolated, horizontally-scaled Query Processors 
Optimistic Concurrency Control

Alternatives
PG-native 2PC
Raft with write intents  or Paxos with locks 
during execution 



© 2026, Amazon Web Services, Inc. or its affiliates. All rights reserved. Amazon Confidential and Trademark.

DDL / Catalog consistency

PG design choice
System catalog = regular heap tables with MVCC
DDL = DML on catalog tables
AccessExclusiveLock for most DDL
sinval to invalidate cached copies on modifications 

DSQL approach
DDL = distributed transactions updating a catalog 
version
Asynchronous non-blocking DDL

Alternatives
Two-layer catalog – split brain possible 
F1 schema change protocol
Distributed DDL via PG's own extension hooks
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Statistics / Query Planning

PG design choice
pg_statistic (ANALYZE/autovacuum)
Cost model assumes uniform I/O costs
seq scan vs index scan calibrated for local disk

DSQL approach
Plug in at the AM layer and decide not to integrate 
with the buffer pool
Probabilistic, stateless Auto Analyze
Differences in the EXPLAIN PLAN

Alternatives New optimizer
GUC to expose per-shard plans
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Multi-region writes

PG design choice
A single node is both reader and writer
Replicas are read-only
Failover is manual or semi-automated
No built-in multi-region consistency

DSQL Approach
Active-active across regions
Synchronous replication
0 RPO

Alternatives Specialized hardware  
Flexible MR model; latency trade-offs
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What the design made possible

1. Multi-Region Active-Active

2. Query isolation — no noisy neighbors

3. PostgreSQL's SQL layer separates cleanly

4. Read-only transactions with minimal cost

5. Probabilistic Auto Analyze

6. Asynchronous  Non-blocking DDL
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Future development 

- Foreign keys 

- Triggers

- PL/pgSQL, stored procedures

- SAVEPOINT

- … Many more …
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Open questions

Transaction lifecycle hooks Pluggable commit protocols

AM for the catalog tables Separate catalog storage from semantics

AM for the cost model Allow Planner to account for network topology

WAL extensibility Support topology beyond leader-follower

Heap-agnostic AM API No TID and HOT assumptions
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Thank you!
linkedin.com/in/constantinraluca/


