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Available & 

durable

Automatic Multi-AZ 

data replication; 

automated backup, 

snapshots, failover

Easy to 

administer

Easily deploy and 
maintain hardware, OS 
and database software; 

built-in monitoring

Performant & 

scalable

Scale compute 
and storage with a few 

clicks; minimal downtime for 
your application

Secure & 

compliant

Data encryption at rest 
and in transit; industry 

compliance and 
assurance programs

Amazon Relational Database Service (Amazon RDS): 
A managed service

Microsoft 
SQL Server

Oracle
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Concurrency: Remove log buffer
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Aurora PostgreSQL: Writing less

Aurora
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Conventional database backups
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Incremental backups
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10× more work



Conventional database backups: Non-optimal
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=
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Amazon RDS backups
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Aurora backups
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Insert test 

Test table
• UUID PK—Random

• ID int—Right lean sequence

• VARCHAR(100)—Random

• VARCHAR(50)—Small set of words

• INT—Random

• INT—Random (smaller set)

• BOOLEAN—Random (50/50)

• BOOLEAN—Somewhat random (75/25)

• Timestamp—Right lean
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Amazon Aurora recovers up to 97% faster

3 GiB Redo

Recovered in 19 seconds

10 GiB Redo

Recovered in 50 seconds 

30 GiB Redo

Recovered in 123 seconds 
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Recovery t ime f rom crash under  load

Bubble size represents redo log, which must be recovered

As PostgreSQL 

throughput goes up, so 

does log size and crash 

recovery time

Amazon Aurora has no redo.

Recovered in 3 seconds while 

maintaining significantly greater 

throughput.
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Availability Zone 2 Availability Zone 3

Availability Zone 1

EBS EBS

EBS

Typical synchronous replication: 3 locations
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Commit

Tertiary
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Aurora 
storage

Amazon Aurora: 3 AZs, 6 copies
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Amazon Aurora gives >2x lower response times 
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Read

Replicas: PostgreSQL
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Replicas: Amazon Aurora
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pgbench benchmark

Async replication

and apply
PostgreSQL

Aurora

PostgreSQL

RW RO
Accounts

Tellers

Branches

History

Accounts

Tellers

Branches

History

Async replication

and memory update

RW RO
Accounts

Tellers

Branches

History

Accounts



Availability Zone 2Availability Zone 1 Availability Zone 3
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Fast clone example
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Logical replication support

Amazon Aurora

Amazon DynamoDB

Amazon RDS

Amazon Kinesis

Amazon Redshift

Amazon Simple Storage 

Service (Amazon S3)

AWS Database Migration 

Service
Amazon EC2

PostgreSQL 

instanceAmazon RDS
Amazon Aurora
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Amazon Aurora Global Database
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Caching changes: No double buffering

488 GB RAMPG + OS 

processes

shared_buffers

25%

Linux 

Pagecache

50+%

Select data; check 

for block in 

shared_buffers

If not in 

shared_buffers, 

load from 

pagecache/disk

EBS

Duplicate

buffers

PG + OS 

processes

shared_buffers

75%

PostgreSQL Aurora PostgreSQL

Aurora

storage

Select data; 

check for block 

in shared_buffers 

or load from 

Aurora storage

Survivable 

cache



Cluster Cache Management (CCM): Failover
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Performance Insights



Performance Insights



Performance Insights



Plan change

Before
Aggregate  (cost=3804.15..3804.16 rows=1 width=16)

->  Nested Loop  (cost=12.67..3802.61 rows=307 width=8)

->  Index Scan using pgbench_branches_pkey on pgbench_branches b  (cost=0.29..16.60 rows=2 width=8)

Index Cond: (bid = ANY ('{1,4}'::integer[]))

->  Bitmap Heap Scan on pgbench_history h  (cost=12.39..1891.47 rows=154 width=8)

Recheck Cond: (bid = b.bid)

Filter: ((mtime >= (now() - '01:00:00'::interval)) AND (mtime <= (now() - '00:30:00'::interval)))

->  Bitmap Index Scan on i_p_bid  (cost=0.00..12.35 rows=522 width=0)

Index Cond: (bid = b.bid)

After
Aggregate  (cost=171092.96..171092.97 rows=1 width=16)

->  Hash Join  (cost=329.02..171091.42 rows=307 width=8)

Hash Cond: (h.bid = b.bid)

->  Seq Scan on pgbench_history h  (cost=0.00..166712.20 rows=1542280 width=8)

Filter: ((mtime >= (now() - '01:00:00'::interval)) AND (mtime <= (now() - '00:30:00'::interval)))

->  Hash  (cost=329.00..329.00 rows=2 width=8)

->  Seq Scan on pgbench_branches b  (cost=0.00..329.00 rows=2 width=8)

Filter: (bid = ANY ('{1,4}'::integer[]))

• enable_bitmapscan=off

• enable_indexscan=off



Query Plan Management (QPM)

Use baseline



QPM: Use plan baselines
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Basic heap prefetch

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16



Index-only range scan: Basic prefetch
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Index range scan: Basic prefetch
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Index-only range scan: Intelligent prefetch
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Index range scan: Intelligent prefetch
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Intelligent vacuum prefetch

PostgreSQL

Aurora PostgreSQL
Submit

batch I/O

up to 

256 blocks

402 seconds

163 seconds
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Aurora Serverless

▪ Starts up on demand; shuts down 

when not in use

▪ Scales up/down automatically

▪ No application impact when 

scaling

▪ Pay per second, 1-minute 

minimum

▪ Data API

Warm pool 
of instances

Application

AURORA STORAGE

Aurora

Request router

Database endpoint

Aurora storage



Scaling up & down

Scale 
up

Scale 
down
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Migration to Aurora PostgreSQL

Methods

• PostgreSQL: pg_dump/pg_restore 

• AWS Database Migration Service (AWS DMS)

• Amazon RDS PostgreSQL: Snapshot import

• Amazon RDS PostgreSQL: Read replica



Migration: Read replica 

Catchup via PostgreSQL asynchronous replication

Snapshot Amazon Aurora 

PostgreSQL instance

Amazon RDS 

PostgreSQL instance

Service

--replication-source-identifier
promote-read-replica-db-cluster

--db-cluster-identifier
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25+ free digital training courses cover topics and services related to databases, 
including: 

Validate expertise with the new AWS Certified Database - Specialty beta exam

Learn databases with AWS Training and Certification

• Amazon Aurora 

• Amazon Neptune

• Amazon DocumentDB

• Amazon DynamoDB

• Amazon ElastiCache

• Amazon Redshift

• Amazon RDS

Visit aws.training

Resources created by the experts at AWS to help you build and validate database skills



Thank you!
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