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AWS Global Infrastructure
https://aws.amazon.com/about-aws/global-infrastructure/?ncl=h_Is
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App optimization
Scaling

High availability
Database backups
DB software patches
DB software installs

OS patches
OS installation

Server maintenance

Rack and stack
Power, HVAC, net
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App optimization

Scaling
High availability
Database backups OS installation
DB software patches
DB software installs

OS patches

Server maintenance

Rack and stack
Power, HVAC, net
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App optimization

Scaling

High availability
Database backups
DB software patches
DB software installs

OS patches

OS installation

Server maintenance

Rack and stack
Power, HVAC, net
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Amazon Aurora, MySQL PostgreSQL, Oracle, SQL
Server, MariaDB
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Amazon RDS for Aurora
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SQL

Transactions

Caching
Logging
BREEERS

Multiple layers of functionality
all in a monolithic stack
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Lambda
- o

IAM

CloudWatch

Invoke Lambda events from stored procedures/triggers.

Load data from S3, store snapshots and backups in S3.

Use IAM roles to manage database access control.

Upload systems metrics and audit logs to CloudWatch.
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“Performance only matters if your database is up”
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Six copies across three availability zones

4 out 6 write quorum; 3 out of 6 read quorum

Peer-to-peer replication for repairs

Volume striped across hundreds of storage nodes

Read availability Read and write availability
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Reader end-point

RiE Hiz HisE
Replica Replica Replica

HEPHHAFHEE

» Up to 15 promotable read replicas across multiple availability zones

» Re-do log based replication leads to low replica lag — typically <
10ms

» Reader end-point with load balancing; customer specifiable failover

order
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Aurora 00:00:20
Percona Server 5.7 00:02:30
Percona Server 5.7 (performance) 00:54:00
Percona Server 5.7 (performance, cold EBS) >24 hours

recovery comes into play in all cases such as:

Reboots,

Failovers,

Point in time restores,
Snapshot restores,
Creating new replicas.
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* Promote read-replica to a master
for faster recovery in the event of

disaster

* Bring data close to your
customer’s applications in

different regions

* Promote to a master for easy

migration
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ELRDS MySQL 5.6 & 5.7 5(&

WRITE PERFORMANCE READ PERFORMANCE
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MySQL SysBench results
R3.8XL: 32 cores / 244 GB RAM  urora ——— MysQl 5.6 MysQt 5.7
Five times higher throughput than stock MySQL
based on industry standard benchmarks.
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e Create an Amazon VPC (or use an existing one). R3.8XLARGE

A

Create four EC2 R3.8XL client instances to run the SysBench AMAZON
client. All four should be in the same AZ. AURORA

R3.8XLARGE R3.8XLARGE

A

e Enable enhanced networking on your clients.

I

° Tune your Linux settings (see whitepaper).

e Install Sysbench version 0.5.

A

Launch a r3.8xlarge Amazon Aurora DB instance in the R3.8XLARGE
same VPC and AZ as your clients.

a Start your benchmark!

A

R3.8XLARGE

https://d0O.awsstatic.com/product-marketing/Aurora/RDS_Aurora_Performance_Assessment_Benchmarking_v1-2.pdf



BHSIREEE — gaming workload

Aurora vs. RDS MySQL - r3.4XL

Aurora 3X faster on r3.4xlarge

Before : 15ms

Aurora Migration
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How Does Amazon Aurora Achieve High Performance?

DO LESS WORK SE MORE EFFICIENT
Do fewer 10s Process asynchronously
Minimize network packets Reduce latency path

Offload the database engine Use lock-free data structures

Batch operations together

DATABASES ARE ALL ABOUT I/O
NETWORK-ATTACHED STORAGE IS ALL ABOUT PACKETS/SECOND
HIGH-THROUGHPUT PROCESSING NEEDS CPU AND MEMORY OPTIMIZATIONS
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For messaging, gaming, IoT

New Aurora-backed data store
reduces operational costs by 40%

* The cost of reading data (70% of user
traffic) almost eliminated due to
memory-bound nature of the
workload.

= Only pay for |0 used, not provisioned.
Also, Aurora does automatic hot spot
management. So, no need to over
provision IOPS based on |0
requirements of hottest partition.

Throttied o
Rejecied {
B 'l' -

Customer, a global mobile messaging platform, was
using NoSQL key-value database for user messages:

= ~22 million accesses per hour (70% read, 30% write)
- billing grows linearly with the traffic.

= Scalability bottleneck where certain portions
(partitions) of data became “hot” and overloaded
with requests.
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* To cause the failure of a component at the database node:
ALTER SYSTEM CRASH [{INSTANCE | DISPATCHER | NODE}]

* To simulate the failure of disks:
ALTER SYSTEM SIMULATE percent_failure DISK failure_type IN
[DISK index | NODE index] FOR INTERVAL interval

* To simulate the failure of networking:
ALTER SYSTEM SIMULATE percent_failure NETWORK failure_type

[TO {ALL | read_replica | availability_zone}] FOR INTERVAL interval
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Traditional Database

v

Normal App Traffic Downtime

dropped

Aurora

—

Normal App Traffic

Connections / Patching \ Connections

reestablished

L 4

v

Normal App Traffic |

Normal App Traffic

T

Brief pause without reboot,
Connection sockets intact

L 2
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On r3.large

On r3.8xlarge

Aurora MySQL 5.6 MySQL 5.7
10GB table 0.27 sec 3,960 sec 1,600 sec
50GB table 0.25 sec 23,400 sec 5,040 sec
100GB table 0.26 sec 53,460 sec 9,720 sec

Aurora MySQL 5.6 MySQL 5.7
10GB table 0.06 sec 900 sec 1,080 sec
50GB table 0.08 sec 4,680 sec 5,040 sec
100GB table 0.15 sec 14,400 sec 9,720 sec
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* Online point-in-time restore is a quick way to bring the database to a particular point in time
without having to restore from backups

. Rewinding the database to quickly recover from unintentional DML/DDL operations.

. Rewind multiple times to determine the desired point-in-time in the database state. For example,
quickly iterate over schema changes without having to restore multiple times.






