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Intro to AWS ') CORPINFO
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What sets AWS apart? ') CORPINFO

% Experience Building and managing cloud since 2006

% Service Breadth & Depth 40+ services to support any cloud workload

% Pace of Innovation History of rapid, customer-driven releases

% Global Footprint 12 regions, 30 availability zones, 53 edge locations
% Pricing Philosophy 51 proactive price reductions to date

% Ecosystem 8,000+ Sls and ISVs; 2,000+ Marketplace products
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Experience with Operational Reliability O CORPINFO

We are driven to remove any causes of failure.

Our goal is to make our operational performance indistinguishable
from perfect.

v We have spent over a decade building the world’s most reliable, secure,
scalable, and cost-effective infrastructure.

v’ Service SLAs between 99.9% and 100% availability. Amazon S3 maintains a
durability of 99.999999999%.

v’ Availability Zones exist on isolated fault lines, flood plains, and electrical grids
to substantially reduce the chance of simultaneous failure.

v The AWS Service Health Dashboard provides 24/7 visibility in the real-time
operational status of all services around the globe.
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Experience with Cloud Security ) CORPINFO

Visibility

View your entire
infrastructure
with a click

Deep insight with
AWS CloudTrail

Based on our experience, | believe that we can be even more secure in the

AWS cloud than in our own data centers.
- Tom Soderstrom, CTO, NASA JPL



Service Breadth & Depth ') CORPINFO
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Rapid Pace of Innovation ) CORPINFO

Since 2011, AWS has launched 1,677 722

new services and major features, totaling y v
1,850 since inception in 2006.

2011 2012 2013 2014 2015
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AWS Price Reductions

)) CORPINFO

AWS has
announced
price
reductions

5 1X times

since our
inception in
2006. Recent
price drops
included...

WWW.CORPINFO.COM

34%

Amazon
ElastiCache
reduces
prices for
cache nodes

by an average
of 34%

March 26, 2014

91%

Amazon S3
reduces prices
for Standard
and Reduced
Redundancy
Storage, by an
average of 51%

March 26, 2014

20%

Amazon Route 53
lowers prices for
both standard
queries and
latency-based
routing queries

by 20%

July 31, 2014

* As of January 2016
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AWS Global Infrastructure ') CORPINFO

Regions
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Availability
Zones

Edge
Locations
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Pricing Philosophy ) CORPINFO

Our economies of scale Pricing model choice to Save more money
provide us with lower support variable and as you grow
costs stable workloads bigger




AWS is Leader & Visionary ') CORPINFO

Figure 1. Magic Quadrant for Cloud Infrastructure as a Service, Worldwide

Amazon Web Services .

Source: Gartner (May 2015) Mot @

Gartner “Magic Quadrant for Cloud Infrastructure as a Service, Worldwide,”
Lydia Leong, Douglas Toombs, Bob Gill, May 18, 2015. This Magic Quadrant e

graphic was published by Gartner, Inc. as part of a larger research note and Virtustresm @) O “.“"'“"f“""
should be evaluated in the context of the entire report. The Gartner report is

available at: . Gartner @ Viware
does not endorse any vendor, product or service depicted in its research

publications, and does not advise technology users to select only those Interoute @)

vendors with the highest ratings or other designation. Gartner research Dirension Do @) @ @ i (softaye
publications consist of the opinions of Gartner's research organization and M1 Comamiations ...Fujilsu

should not be construed as statements of fact. Gartner disclaims all Joyent verizon @

warranties, expressed or implied, with respect to this research, including any
warranties of merchantability or fitness for a particular purpose.

@ Google

ABILITY TO EXECUTE

COMPLETENESS OF VISION As of May 2015
Source: Gartner (May 2015)
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http://aws.amazon.com/resources/analyst-reports/
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30+ Years of Customer Success ) CORPINFO

DELIVERED INFLUENCED SPEND CERTIFICATIONS NEW CUSTOMERS

AWS AUDITED |

Sdv3A

MANAGED SERVICES :
ESTABLISHED TECHNOLOGY PROVIDER IS REIN- ﬂ CUMBINED
VENTING THEIR SERVICES BUSINESS WITH AWS & o o o oo o o

—TERRY WISE, AWS VP WW ALLIANCES i OWNERSHIP i = AWSEXPERIENCE



AWS Premier Consulting Partner

)) CORPINFO

adMmaZon

web services

Partner
Network

PREMIER CONSULTING PARTNER

Corplnfo is one of the top APN Consulting partners globally, with extensive experience deploying customer
solutions on AWS and a strong bench of trained and certified technical consultants.

WWW.CORPINFO.COM
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The Roadmap to Aurora ') CORPINFO

Aurora
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The Roadmap to Aurora O CORPINFO

Corplnfo will review your entire AWS environment:
" Current Region

= Networking (VPC) & VPC Design

" VPN Gateways or Direct Connects

= Authentication & Authorization (IAM)

" Existing AWS infrastructure pain points

= Business application(s) connecting to
the database

WWW.CORPINFO.COM ©2016CORPINFO



The Roadmap to Aurora ') CORPINFO

= Database monitoring performance metrics
" Internal support tickets

= Databases on the MySQL server

" Read replicas

" Master/slave replication relationships

" Issues converting MyISAM to Innodb

® Functionality for the MySQL database J
L

engine to confirm Aurora compatibility
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The Roadmap to Aurora ') CORPINFO

Migration

Roadmap My SQL Pain Points

Stability Performance

Management High Availability
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Customer Case Study: GoGuardian ) CORPINFO

&)

|
Vi

I

A smarter way to manage classroom technology. GoGuardian provides Chromebook management
solutions that keep students safe online and make teaching easier
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Customer Case Study: GoGuardian

2000000

1500000

Students
Engineers

1000000

500000

18

12

6

3
X . I\QJ

Crazy product growth, not so crazy team growth



Customer Case Study: GoGuardian ) CORPINFO

The Aurora Performance Boost is Real:
* Kinesis combined with Aurora provides incredible throughput
= Easily add more sinks, pipe to more datastores & stream analytics

*= Add more sources, e.g. demo data

Kamchatka Auth Latency ms

._' kamchatka.auth. latency_ms.95percentile
A 1.4

n
3



Customer Case Study: GoGuardian ') CORPINFO

100X

scale without worrying about expanding server capacity
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66

Corplnfo & AWS gives us the toolset for
collecting, manipulating, and analyzing data
to make it useful for our company and
customers.



https://www.corpinfo.com/cloud-services/aws-case-study-GoGuardian

Additional AWS Resources ') CORPINFO

Security Compliance White Papers Architecture
aWs.amazon.com / aws.amazon.com / aws.amazon.com/ aws.amazon.com /
compliance whitepapers architecture

security
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O CORPINFO

Founded in 1983, Corplnfo is a leading technology firm providing Cloud Consulting Services, Infrastructure Solutions, and
Managed Services. We use our experience to ensure that clients have the best technical solutions to solve their business
challenges and deliver value for their organization. With a team of AWS certified solutions architects we support customers
on the journey to the cloud and in unlocking the benefits AWS has to offer. We optimize the value of IT investments by
thinking creatively to solve specific challenges while laying the groundwork for future growth and flexibility.

LOS ANGELES | DALLAS | IRVINE | HOUSTON | PHOENIX

WWW.CORPINFO.COM ©2016CORPINFO
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Amazon Aurora

Puneet Agarwal, Solutions Architect
Amazon Web Services
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Relational databases were not designed for the cloud

Transactions

Caching

Logging

Multiple layers of
functionality all in a
monolithic stack

--
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Not much has changed in last 20 years

Sharding
Coupled at the application layer

SQL SQL
Transactions Transactions
Caching Caching
Logging Logging

Even when you scale it out, you're still replicating the same stack _

Shared Nothing
Coupled at the SQL layer

Shared Disk

Coupled at the caching and
storage layer

SQL 4-} SQL
Transactions L Transactions
Caching Caching
Logging Logging

SQL SQL
Transactions & Transactions
Caching 4-} Caching
Logging L Logging

,III
firramazon
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This Is a problem.

For cost. For flexibility. And for availability.

amazon
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Reimagining the relational database

What if you were inventing the database today?

} You wouldn’t design it the way we did in 1970.

} You'd build something
v’ that can scale out ....
v’ that is self-healing ....
v’ that leverages existing AWS services ...

amazon

webservices



A service-oriented architecture applied to the database

Data Plane Control Plane

. «  Moved the logging and storage layer into e N

a multi-tenant, scale-out database- sQL
optimized storage service

Transactions

- N
. Integrated with other AWS services like Caching Rl

2 Amazon EC2, Amazon VPC, Amazon

DynamoDB, Amazon SWF, and Amazon

Route 53 for control plane operations
3 « Integrated with Amazon S3 for continuous Sl

backup with 99.999999999% durability

Amazon S3 Amazon Route 53

_ _usis
“iifamazon

P webservices



Meet Amazon Aurora ......
Databases reimagined for the cloud

Speed and availability of high-end commercial databases
Simplicity and cost-effectiveness of open source databases

Drop-in compatibility with MySQL

9
N N N N

Simple pay as you go pricing

Delivered as a managed service

o .-’ i
LfEramazon
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Customers are using Amazon Aurora

amazon

webservices



Common customer use cases

ad
AL

Fastest growing service in AWS history

Web and mobile
Content management
E-commerce, retail
Internet of Things
Search, advertising
Bl and analytics

Games, media

amazon

webservices



Expedia: On-line travel marketplace

aExpedia@

World’s leading online travel
company, with a portfolio that
includes 150+ travel sites in 70
countries.

Real-time business intelligence and analytics on a
growing corpus of on-line travel market place
data.

Current SQL server based architecture is too
expensive. Performance degrades as data
volume grows.

Cassandra with Solr index requires large memory
footprint and hundreds of nodes, adding cost.

Aurora benefits:

Aurora meets scale and performance
requirements with much lower cost.

25,000 inserts/sec with peak up to 70,000. 30ms
average response time for write and 17ms for
read, with 1 month of data.

amazon

webservices



PG&E: Large public utility

Pacific Gas and
Electric Company

One of the largest combination natural gas
and electric utilities in the United States
with approximately 16 million customers in
70,000-square-mile service area in northern
and central California.

Servicing high traffic surge during power events
had always been a problem.

Availability is critical when databases are down, it
adversely affects service to gas and electrical
customers.

Aurora benefits:

Being able to create multiple database replicas
with millisecond latency allows them handle large
surges in traffic and still give customers timely, up-
to-date information during a power event .

Amazon Aurora, with 6-way replication, self
healing storage and automatic instance repair,
provides the availability and reliability needed for
mission critical applications.

NINg
amazon
webs

services



ISCS: Insurance claims processing

ISCS

Provides policy management,
claim, billing solutions for casualty
and property and insurance
organizations

Have been using Oracle and SQL server for
operational and warehouse data

Cost and maintenance of traditional commercial
database has become the biggest expenditure and
maintenance headache.

Aurora benefits:

The cost of a “more capable” deployment on Aurora
has proven to be about 70% less than ISCS’s SQL
Server deployments.

Eliminated backup window with Aurora’s continuous
backup; exploiting linear scaling with number of
connections; continuous upload to Redshift using
Aurora read replicas.

(LT
'. amazon
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Alfresco: Enterprise content management

< Alfresco

Leading the convergence of Enterprise
Content Management and Business
Process Management. More than 1,800
organizations in 195 countries rely on
Alfresco, including leaders in financial

services, healthcare, and the public sector.

= Scaling Alfresco document repositories to billions
of documents

=  Support user applications that require sub-
second response times

Aurora benefits:

= Scaled to 1 billion documents with a throughput
of 3 million per hour, which is 10 times faster than
their current environment.

= Moving from large data centers to cost-effective
management with AWS and Aurora.

-

i
“z:"amazon
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Amazon Aurora is fast

“When we ran Alfresco’s workload on Aurora, we were blown away to find that
Aurora was 10X faster than our MySQL environment” said John Newton,
Founder and CTO of Alfresco. “Speed matters in our business and Aurora has
been faster, cheaper, and considerably easier to use than MySQL”

0
'I.l' amazon
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SQL benchmark results

MySQL Sysbench

« R3.8XL with 32 cores and 244 GB RAM

WRITE

SELECT THROUGHPUT

217

Per Second

SELECT LATENCY

1.02

DB CONMECTIONS

4,000

Connections

LoGIN FAILURES

Failures

DML THROUGHPUT

107,000

Per Second

DML LATENCY

0.219

ACTIVE TRANSACTIONS

Transactions

BLOCKED TRANSACTIONS

0.05

Transactions

COMMIT THROUGHPUT

26,900

Per Second

COMMIT LATENCY

38.8

BuFFER CACHE HIT RaTio

100%

FAILED SQL STATEMENTS

DoL

0

Per Second

DDL LATENEY

0

ms

RESULT SET CACKE HIT Ramio

0%

Deadlocks

4 client machines with 1,000 threads each

READ

T THROU

585 OOO

Per SECOHU

0.035

ms

DB Co

1, 600

COI"II'IECUOI’\S

LoGIN FalLure

0

Failures

DML THr

0.501

Per Second

DML LATENGY

1.04

ms

ACTIVE TRANSACTIONS

0

Transactions

BLOCKED TRANSAGTIONS

0

Transactions

BUF;

Fan

Commr THROUGHPUT

0.501

Per Second
Coumr La
24 3

ms

€ HIT RaTio

100%

0 SQL STATEMENTS

* Single client with 1,000 threads

DDl

0

Per Second

DDL LaTency

ms

RESULT SET CackE HIT RaTio

99.8%

DEaDLOCK

Deacdlocks

NINg
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Writes scale with table count

RDS
MySQL MySQL MySQL
Amazon 12.8XL 12.8XL 30K IOPS
Tables Aurora local SSD RAM disk (single AZ)
UP TO
10 60,000 18.000 22 000 25 000
100 66,000 19.000 24.000 23.000 I I X
1,000 64.000 7.000 18.000 8,000 FASTER
10,000 |  54.000 4,000 8,000 5,000

* Write-only workload
* 1,000 connections i

L
amazon

webservices

s .l
* Query cache (default on for Amazon Aurora, off for MySQL) I



Writes scale with connection count

RDS MySQL
Connections Amazon Aurora 30K IOPS (single AZ)
UP TO
50 40,000 10,000
500 71.000 21.000 8 X
5,000 110,000 13.000 FASTER

* OLTP Workload

» Variable connection count

» 250 tables

* Query cache (default on for Amazon Aurora, off for MySQL) NN
L vavlg'laZOI‘l

1
LT services



How Do we achieve these results?

DO LESS WORK

Do fewer I0s
Minimize network packets
Cache prior results

Offload the database engine

BE MORE EFFICIENT

Process asynchronously
Reduce latency path
Use lock-free data structures

Batch operations together

NNg
- amazon

I webservices



|O traffic patterns: MySQL vs. Aurora

MYSQL WITH STANDBY AMAZON AURORA
1 1
s A | & | L | AZ1 L Az2 : AZ3
5—5 3 g eoo000000000000n RETEREN |  gpooosscoosdGoGoaooCoGEy i
: : : : g 1 : 1
Primary 5‘5 Standby : : ) : 1 : . 1
: 5 ; : Primary | —— Replica : 1
netanee — nstanee ), i| Instance |im==si==b:| Instance |: |
----------- : L | S
1 I
ASYNC i l
4/6 QUORUM I

SEQUENTIAL
WRITE

SEQUENTIAL
WRITE

! DISTRIBUTED !
: WRITES :
1 1
1 |
1 |
1 |
1 |
1 1
1 1
1 1

Amazon S3 Amazon S3

TYPE OF WRITES

usus

- Log records Binlog ‘ Data ‘ Double-write buffer —  FRM files, metadata

“»  wecwudc viveS



IO volume: MySQL vs. Aurora

100GB Database / 1M Sysbench transactions

MySQL
Workload S EOE Aurora UP TO
Read Only 24,814 0 0.00% 5 O
Write Only 7,387,798 - 2.21% X
OLTP 7,722,684 L 2.61% LOWER IO VOLUME
R/W: 50/50 23,753,366 364,032 1.55%

(LT
'. amazon
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Amazon Aurora is highly available

“Using Amazon Aurora, we can run many replicas with millisecond latency. This
means during a power event we can handle large surges in traffic and still give our
customers timely, up-to-date information. In addition, spreading these replicas across
multiple AWS Availability Zones with automatic failover gives us confidence that our
databases will be there when we need them.” - Edward Wong, Solutions Architect
at PG&E

L
'.' amazon

P webservices



Highly available storage

« Six copies of data; quorum system for
read/write; latency tolerant

AZ 1 AZ 2 AZ 3

« Background scrubbing; CRC on the | B

wire & on disk S

o T e e T e

« Peer to peer gossip replication for ] ] el P O ol P il il

catchup and recovery

: v

« Continuous back to S3 as a quorum | *

set member L e
« 10GB segments as unit of repair or

hotspot rebalance

-..allnazon

P webservices



Survivable caches

*  We moved the cache out of the
database process

. Cache remains warm in the event
of a database restart

* Lets you resume fully loaded
operations much faster

* Instant crash recovery + survivable
cache = quick and easy recovery
from DB failures

Caching process is outside the DB process
and remains warm across a database restart

4 Transactions

Caching

_ _NsNs
"ramazon

P webservices



Instant crash recovery

Traditional databases

* Have to replay logs since the last
checkpoint

* Single-threaded in MySQL; requires a
large number of disk accesses

Crash at T, requires

a re-application of the
SQL in the redo log since
last checkpoint

Checkpointed Data Redo Log

Amazon Aurora

Underlying storage replays redo
records on demand as part of a disk
read

Parallel, distributed, asynchronous

Crash at T, will result in redo logs being
applied to each segment on demand, in
parallel, asynchronously

PP

,l D
I amazon

webservices



Faster, more predictable failover

MYSQL : :

o 1
A

Recovery oo Recovery

AURORA WITH MARIADB DRIVER

15-30 sec Recovery m

5-20 sec A
':n‘amazon

17 webservices




Simulate failures using SQL

* 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

’

i .l ap
.l amazon
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Amazon Aurora is easy to use

“Amazon Aurora’s new user-friendly monitoring interface made it
easy to diagnose and address issues. Its performance, reliability and
monitoring really shows Amazon Aurora is an enterprise-grade AWS
database.” — Mohamad Reza, Information Systems Officer at United
Nations

(LT
'. amazon

webservices



Simplify storage management

Up to 64TB of storage — auto-incremented in 10GB units

= Continuous, incremental backups to Amazon S3
= |nstantly create user snapshots—no performance impact
= Automatic storage scaling up to 64 TB—no performance impact

= Automatic restriping, mirror repair, hot spot management, encryption "
’:" a'mazon

I webservices



Simplify data security

VI Encryption to secure data at rest

— AES-256; hardware accelerated
— All blocks on disk and in Amazon S3 are encrypted
— Key management via AWS KMS

VI SSL to secure data in transit
I Network isolation via Amazon VPC by default
I No direct access to nodes

VI Supports industry standard security and data
protection certifications

\
Application
|
SQL
Transactions
~
Caching

-/

!

_/

|

=

“

jl i
firramazon
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Simplify monitoring with AWS console

CloudWatch RDS Metrics

| Descri ption Monitoring | Recent Events ® CPU Utlllzatlon
Graphs are for 1 DB instance that is available. Times are displayed in UTC.

Time Range: Last Hour ~ | @& Refresh [ ) Storage

Awvg CPU utilization (Percent) Avg Free Storage (MiB) Avg Freeable Memory (MiB) Avg Swap Usage (MIiE)

8,603 5,775 1.0
8.602 570 o.s
6.725
s.601 o.0 —_—
5.700
- i el e Swap usage
8,599 5.650 -1.0 [ J p g
11/8 11/8 11/8 11/8 11/8 11/8

v o Cometions cocrt) | Avanena 110 0 U e ot eatency o DB connections
EE— A H . M e 1/O (read and write)
C N e Latency (read and write)
21;\-'9 Write Latency (ms/op) 4Read Throughput (Kig/s) ;grite Throughput (Kig/s) :\;g Replica Lag (Seconds) P Through put (read and erte)

Lot e « Replica lag

e Many more
CloudWatch Alarms

e Similar to on-premises custom
monitoring tools

Q
"
on
A
003
"
"
o
%
2

o
"
2
ol
b
"
"
o
E4
EX

-

g
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Advanced monitoring

Amazon RDS

Launch DB Instance I Monitoring ~ H Instance actions ~ ]

mydbdavidod (47 da

| Instances

uptime /1 vCPU)

Reserved purchases

Snapshots

Security groups
Parameter groups
Opticn groups
Subnet groups
Events

Event subscriptions

Notifications [

ALARM

» GloudWatch alarms: @ No alarms configured

Filter:  Filter list ~

O] DB instance v Engine ~ Status ~
myadbdavid04 Aurora Avallable
n mmp2 Aurora Available
n mmp2 Aurora Available
n mmp2 Aurora Available
n mmp2 Aurora Available

CPU ~
0.94%
0.94%
0.94%
0.94%

0.94%

Current activity ~
2 selects/sec
2 selects/sec
2 selects/sec
2 selects/sec

2 selects/sec

Maintenance ~

None
None
None
None

None

[=]l=]le]
(e sooms | [costzmnass~ | [2 [ <] [ ]

56 GB

FreeStorageSpace SwapUsage 5.15 MB

M Frocstomgespace

CPUUtilization

1.4%

WritelOPS 717 count/sec

W WiitelOPS M ActiveTransactions.

Create alarm

< Viewing 1 - 3 items out of 3 >
Class ~ VPC ~ Multi-AZ ~ Replication role ~ Encrypted ~
db.r3.2xlarge Vpc-ed497688 No writer No
db.r3.2xlarge vpe-edd97688 No writer No
db.r3.2xlarge vpc-ed497688 No writer No
db.r3.2xlarge vpc-ed497688 No writer No
db.r3.2xlarge vpe-ed497688 No writer No

50+ system/OS metrics | sorted process list view | 1-60 sec granularity
alarms on specific metrics | egress to CloudWatch Logs | integration with 3'd-party tooamazon

services



Delivered as a managed service
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If you host your databases on-premises

App optimization
Scaling
High availability
Database backups
DB s/w patches
DB s/w installs
OS patches
OS installation
Server maintenance

Rack and stack
Power, HVAC, net

g
irframazon

P webservices



If you host your databases on-premises

App optimization
Scaling
High availability
Database backups
DB s/w patches
DB s/w installs
OS patches
OS installation

Server maintenance

Rack and stack
Power, HVAC, net

- -
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If you host your databases in Amazon EC2

OS installation
Server maintenance
Rack and stack
Power, HVAC, net
_ _Ngns
aramaZzon
N9 webservices i9s

[
rirramazon
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App optimization
Scaling
High availability
Database backups
DB s/w patches
DB s/w installs

OS patches

If you host your databases in Amazon EC2

OS installation

Server maintenance

Rack and stack
Power, HVAC, net

_ s
“zramazon

¥ webservices

[
rirramazon

IF webservices



If you choose a managed DB service

Scaling

High availability
Database backups

DB s/w patches

DB s/w installs

OS patches

OS installation

Server maintenance

Rack and stack

App optimization Power, HVAC, net

azon

services 5 amazon

(L
IF webservices
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Simplify database management

Amazon RDS takes care of your time-consuming database

management tasks, freeing you to focus on your applications and
business

s

Automatic fail-over
Schema design Backup & recovery
Query construction -—« Isolation & security
Query optimization Industry compliance
— .
- Push-button scaling
Automated patching

Advanced monitoring
Routine maintenance

‘0

jl i
firramazon
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Amazon Aurora saves you money
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Enterprise grade, open source pricing

vCPU Mem  Hourly Price Si mple pricing
db.r3.large 2 5825 $0.29 * No licenses
db.r3.xlarge 4 30.5 $0.58 * No lock-in
db.r3.2xlarge 8 61 $1.16 « Pay only for what you use
db.r3.4xlarge 16 122 $2.32
db.r3.8xlarge 32 244 $4.64 Discounts

*  44% with a 1-year RI
* 63% with a 3-year RI

» Storage consumed, up to 64 TB, is $0.10/GB-month
* |0s consumed are billed at $0.20 per million I/O
* Prices are for Virginia

i .l' i
l.l alpazon

P webservices



Cost of ownership: Aurora vs. MySQL

MySQL configuration hourly cost

'----------------r

Primary
r3.8XL

I

I

I

I

\ Storage | $2.42/hr
: 6TB / 10K PIOP

I

I

I

Standby
r3.8XL

Storage

$3.78/hr

$3.78/hr

6TB /10K Plop | $2,42/hr

|
|

Replica
'3 8XL $3.78/hr

Storage

Instance cost: $15.12/ hr
Storage cost: $8.30 / hr
Total cost: $23.42 / hr

$3.78/hr

Storage
$2,42/hr

(LT
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Cost of ownership: Aurora vs. MySQL
Aurora configuration hourly cost

No idle standby instance
Single shared storage volume
No POIPs — pay for use 10

Reduction in overall IOP

*At a macro level Aurora saves over 50% in
storage cost compared to RDS MySQL.

$4.64/ hr $4.64/ hr $4.64/ hr

Primary Replica Replica

r3.8XL r3.8XL R3.8XL
I $4.43 / hr ]

L Storage / 6TB J
Instance cost: $13.92/ hr 0
Storage cost: $4.43 / hr 21'_6 /o

Savings
Total cost: $18.35/ hr
1-" ‘amazon
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Cost of ownership: Aurora vs. MySQl
Further opportunity for saving

$2.32/ hr $2.32/ hr $2.32/ hr
= Use smaller instance size Primary Replica Replica
= Pay-as-you-go storage r3.4XL r3.4XL r3.4XL

| 44 |

Instance cost: $6.96/ hr

Storage cost: $4.43 / hr 51.3%
Storage IOPs assumptions: Total cost: $11.39 / hr
1. Average IOPs is 50% of Max IOPs 1T
2. 50% savings from shipping logs vs. full pages “irfamazon
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Migration to Aurora is easy
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L

AWS
Database Migration
Service

@) ---oes0 ORACLE Amazon Aurora

AAZON REDSHIFT m

MySsaL. MariaDB % SQL Server

Start your first migration in 10 minutes or less
Keep your apps running during the migration
Replicate within, to or from Amazon EC2 or RDS

Move data to the same or different database

engine

a
l.l amazon
webs
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Keep your apps running during the migration

(" AWS )
Dafabase Migration
Service

Customer
Premises

Internet

«  Start a replication instance

» Connect to source and target
databases

e« Select tables, schemas, or databases

Application Users

Let AWS Database Migration Service
create tables, load data, and keep
them in sync

Switch applications over to the target
at your convenience

(LT
'. amazon
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AWS

Migrate off Oracle and SQL Server

Move your tables, views, stored procedures and
DML to MySQL, MariaDB, and Amazon Aurora

Know exactly where manual edits are needed

Schema Conversion  pownioad at aws.amazon.com/dms

Tool

0
'I.l' amazon
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[rie o Acions 7 View £ Settings

Summary @ Action Items

Help

¥ Cracle
¥ ] sso@sso36ora.
¥ (4 Schemas [13]
» {4 APPQOSSYS
¥ & CHINOOK
> {4 Tables [11]
> {3 Views [2]
&b Packages
¥ {& Procedures [3]
» {4 SP_CALCULATELISTENINGTRENDS
» {§ SP_NOTIFYCUSTOMERS
» {4 SP_SECURE_DML
» {4 SP_SENDINVOICESTOCUSTOMERS
» {4 SP_VALIDATEALLCUSTOMERS
» & Functions [4]
“ User Defined Types

FE.us-west-2rds.a

¥ (4 Sequences [2]
& Materizlized Views
ﬁ Synonyms

& CTXsYS

{4 DBsSNMP

{4 DIP

& HR

4 OF

(& OUTLN

& RDSADMIN

@ SALESDW

(@ S50

@ srs

(@ SYSTEM

Y ¥V YTYTVYTVYVYTVYTVYTVYT

-

Issue: 332: MySQL doesn’t support the procedure dbms_sutput.put_line.
Recommended action: Try using INSERT in the log table. To do this, you must add code into AWS_ORACLE_EXT.PUT_LINE.
No. of occurrences: 4 | Time estimate: 4 hour(s} | Documentation reference: https://dev.mysqgl.com/doc/refman/5.6/en/create-table.htm|
¥ Procedure: SP_CALCULATELISTENINGTRENDS (Mo. of issue occurrences: 1)
Try using INSERT in the log table. To do this, you must add code into AWS_ORACLE_EXT.PUT_LINE.
¥ Procedure: SP_NOTIFYCUSTOMERS (MNo. of issue occurrences: 1)
Try using INSERT in the log table. To do this, you must add code into AWS_ORACLE EXT.PUT_LINE.
¥ Procedure: SP_SENDINVOICESTOCUSTOMERS (No. of issue occurrences: 1)
Try using INSERT in the log table. To do this, you must add code into AWS_ORACLE_EXT.PUT_LINE.
¥ Procedurs: SP_VALIDATEALLCUSTOMERS (No. of issue occurrences: 1)
Try using INSERT in the log table. To do this, you must add code into AWS_ORACLE EXT.PUT_LINE.

¥ @ Issue: 340: MySQL doesn’t support the RAISE APPLICATION_ERROR function.
Recommended action: Create a user-defined function.

No. of occurrences: 1 | Time estimate: 80 hour(s) | Documentation reference: https://dev.mysql.com/doc/refman/5.6/en/functions.html

¥ Procedurs: SP_SECURE_DML (No. of issue occurrences: 1)

¥ @ Issue: 341: MySQL doesn’t support sequences.
Recommended action: Try developing a system for sequences in your application.

(SYSDATE,
CHAR

APPLICATION_ ERROR

CREATE PROCEDURE ‘CHINOOK'.'SP_SECURE_DML" ()

verlty CRITICAL - MySQL doesn't support the RAISE
NOT BETW!

24:MI")

(SYSDATE, 'DY¥') IN

(-202

(
£
'You may only make char

EEN '0

SAT',

00' AND '18:00"
'SUN') THEN

ss5 during normal office hoj

¥ Oracle procedure: SP_SECURE_DML v
Properties | QL Properties | saL |
1 PROCEDURE SP_SECURE DML 01
2z 1s 0Z BEGIN
2 BEGIN 03 /¥
4 IF TO_CHAR (SYSDATE, 'HH24:MI') NOT BETWEEN '08:00' aND '18:00' 04 [340 - S
5 OR TO CHAR (SYSDATE, 'DY') IN ('SAT', 'SUN') THEN 05 IF TO_C
& RAISE APPLICATION ERROR (-20205, 08 OR TO i
7 'You may only make changes during normal office hou| 07 RAISE
£ END IF; 08
9 END SP_SECURE_DML; 09 END IF;
10 */BEGIN
11 END;
iz END;
< > <l

-

v (J sso@es01.cluster i

AF webservices

PG us-west-2.rd

¥ {4 Schemas [6]
» (4 AWS_ORACLE EXT
¥ (( CHINOOK
» (& Tables [11]
> (3 Views 2]
v (& Procedures [3]
» {3 SP_CALCULATELISTENINGTRENDS
» {{ SP_NOTIFYCUSTOMERS
¥ {3 SP_SECURE_DML
& Parameters
> {3 SP_SENDINVOICESTOCUSTOMERS
> SP_VALIDATEALLCUSTOMERS
» (& Functions [4]
» (§ db01
> ‘[i information_schema
G mysal
¥ (i performance_schema

3



Well established eco-system

_|_ “We ran our compatibility test suites against Amazon Aurora and everything
_|jf +ab | eauv just worked." - Dan Jewett, Vice President of Product Management at Tableau

d+obleav  otalend  Sgywebyog MeS o
| . ¢ NORDCLOUD
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Source: Amazon
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