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O% b Amazon RDS

MySQL Database Service: 1 Year TCO
100 OCPUs, 1TB Storage

$215,652 $212,974

MySQL Database Service: Standard E3 AMD 16GB/Core, all regions have the same price.
Amazon RDS: Intel R5 16GB/Core AWS US East

Azure: Memory Optimized Intel 20GB/Core, MS Azure US East

Google: High Memory N1 Standard Intel 13GB/Core, GCP Northern Virginia.
Configuration: 100 OCPUs, 1 TB Storage.

$170,244
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+ 30% cost

TR HiE, G amBRthjg | tra ||Frié§tsﬁg§§v§d_and outbound traffic is FREE for the first 10 TB per month



https://aws.amazon.com/rds/mysql/pricing/
https://azure.microsoft.com/en-us/pricing/details/mysql/
https://cloud.google.com/sql/pricing#2nd-gen-pricing
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Simultaneous Database Connections
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Oracle Cloud Infrastructure-Wide

Container (Optional)
Hypervisor

Isolated Network
Virtualization
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MySQL Database Service:

l K

Standalone

Single-instance MySQL DB
System

A Recover Time Objective (RTO): N

Create MySQL DB System

High Availability

Run 3-node MySQL DB System
providing automatic failover and
zero data loss

A Recovery Point Objective (RPO ): 0
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h
a  MySQL Shell 8.0.28

Oracle Cloud Infrastructure (Region)

Availability Domain

. Bastion
1 Service
1 MySQL Database
MySQL Shell XX ! ooo | Service
== | (||
8.0.28 z;z X — — 172.16.1.64
-X. X. 1
1

|
|
| i
! :
|
SSH tunnel ' |
unne oo X
> - : @ — - | - ;
| 1
I 1
| :
I 1
, :
1
App L ____.
: Route Table Lo _Ap_)p ________________________

e.g. mysqglsh root@172.16.1.64:3306- password=Welcomel!-- ssh=opc@140.83.38.174-- ssh-identity -file=~/. ssh/ id_rsa
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VPN (SSL, IPsec) MDS
a  MySQL Shell 8.0.28

e.g. mysqlsh root@172.16.1.64:3306- password=Welcome1!
Oracle Cloud Infrastructure (Region)

Availability Domain

bven |
MySQL Shell : e | |
| ! Private Subnet 1 |
SSL VPN , ! Lo
A e i o
- LS — N
VPN : Internet Gateway E C@ E :
CPE : oy 172.16.1.64 L
VA | Gateway e ) |
IPSecVPN :___________________________%}

MySQL Shell

e.g. mysqlsh root@172.16.1.64:3306- password=Welcome1l!
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OLAP Applications

OLTP Applications
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Oracle€E T t  MySQL HeatWave -
Q ETLAv OLTP OLAP b

1. e MySQL “ G
OLTP OLAP
OLTP AOLAf
OLTP Applications s > MVSOL E=B o
Datgbgse Gmmmmmmmnnes > I JI 2. NM O p
Servic‘e (v v)
‘ """""" d vysol [k HeatWave 5 .
MySQL.
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MySQL HeatWave I

OLTP/ OLAP/ ML Application Query Acceleration

MySQL Client ‘ HeatWave Cluster
Machine Learning

Analytics/  Query -
ML Query  Result Node 1

= HeatWave
ﬁ Storage |, AO
@/’ Layer O
MySQL DB System | Node 2 ocl
= i : Object Storage
: IR
InnoDB HeatWave o
Plugin Node N
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HeatWave: No

~ MySQL Y WP Ne
Insert/ Analytic Query
Ur@ate Query Results
MySQL Database Service HeatWave Cluster
MySQL Compiler & Optimizer Analytic Job Scheduler
Query
OLTP Query Analytic Query Pushdown : :
Optimization Optimization > Analytic Query Execution
MySQL Execution = > In-Memory [@>resentation
Real Time
Update
Results
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Prediction /
Explanation

T ML l
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Heatwave ML
Li 1t MLa

Without ML in MySQL ML in MySQL

ML Training

HeatWave

Pull
data

|
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: Tuned Model ML «
I Model « Training
|
|
|
1
ML ML h
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Data Analytics Processing
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Data Analytics Processing

20 Copyright © 2022, Oracle and/or its affiliates. All rights reserved.



Oracle AutoML
- W a %o

Feature
selection

Algorithm

Adaptive

Preprocessing

Selection

Sampling

Cleanse, impute &
normalize features

Select suitable
sample

Identify top K Fjjter relevant
algorithms columns

-l ~

AutoML «@ _ G

A9
Az "H 3

A M @
A - o~ %o }
A a “H 3

A"

A £ o) Y
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Hyperparameter

Optimization

Identify optimal
hyperparameters

Model Prediction

Explainer

Explainer

Generate Model Train Prediction
explanations Explainer

Tuned
Model




Machine learning in action with MySQL

OLTP
Applications
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Real-time ML
recommendations
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HeatWave ML vs Redshift ML: 9 °
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https://www.oracle.com/mysql/heatwave/performance/

24

H OLTP, OLAP,3 ML
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REAL-TIME ELASTIC RESIZING

Admit queries to Admit queries
N node HeatWave cluster \|, to N+K node HeatWave cluster

Initiate Allocate Load base tables Syne
resize K nodes on K nodes Metadata
SHCE EEE EEEEEE :
Snowflake EEEE AN NN AWS Redshift
by (PR e dyl 10 =15 minute quer
Onlv scale to N TR TP q y
their i SEff NS EEEEEEEE blackout and manual
elr sizes S [T - .
ARSI balancing required
32 64 128
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G Oracle Cloud Infrastructure MySQL Database Service

U ) 100% Oracle t
@
MySQL
Automation MySQL On-Premises MySQL Database Service
Scaling
Backup
Database

Security Patch & Upgrade
Provision & Configure

OS Security Patch & Upgrade

oS

OS Installation
Server Hardware Purchase & Maintenance
Storage Storage Purchase & Maintenance

Rack & Space
Data Center

0000000000
Q000000000

Power, HVAC, Networking
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AUTOMATION » AUTOPILOT

MySQlHeatWave & 3 n -

ADVISOR

Auto Parallel Loading
Auto Data Placement
Auto Encoding

Auto Provisioning

MySQL
Autopilot

Data-driven
Query -driven
ML automation

o8 Copyright © 2022, Oracle and/or its affiliates. All rights reserved.



AUTOMATION PPROVISIONING

&
&

AutoML

Autopilot

AN —

& —=F

History Repo
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AUTOMATION P»PROVISIONING

- |
n
Adaptive sampling
§ 0.01% 0.1%
(=]
L
Sample size
< 0.1% of data scanned for prediction
R o mosie cma  oms
Accuracy
in memory 98.4% 96.9% 98.3% 96.9%
prediction
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AUTOMATION PPROVISIONING

:> No data
movement

:> No data
movement

No data
movement

Workload aware
placement keys 11

Queries

Autopilot

.
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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AUTOMATION PDATA PLACEMENT

Dataset Tirmqea\:vitl? Predicted Actual
P yKey improvement improvement
placement
TPCH 1024 | 332 sec 26% 37%
TPCH 4096 | 373 sec 20% 25%
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AUTOMATION » QUERY PLANNING

M ||f ; 3 78
Query #1 Query #2
A B C A BUD
A 70 U
/ B 150 /
© 7
A B C 7
Runtime stats

MySQL Autopilot improves TPCH, TPCDS 24TB performance by 40%
33 Copyright © 2022, Oracle and/or its affiliates. All rights reserved. E




AUTOMATION P»DATA SCHEDULING

n

n ow

AUTO

SCHEDULING

Time

Session 2
; =1 b
(OLTP + OLAP)
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MySQL HeatWave on AWS

A MySQL HeatWave p AWS I MAWS ~ A 7 4Yp
AQQj h- AAWSNN =~ L g 1+ X dT &1 A

A MySQL HeatWavew H ©ia

A mbAWS 6 VA JL & - S3, CloudWatch,PrivateLink
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MySQL HeatWavew OLTP® € © % Aurora 100/ Geje <
s Dpd Y -

TPC-C_100W (10G, Data fits in Buffer Pool)

7000

6000
MySQL HeatWave

~—~~
» 5000

(7))

[

je)

5 4000

S

n

[

S 3000

|_

N

e

-

Q2000

S

o

© 1000

,E Amazon Aurora

1 4 16 64 128 256 512 1024 2048 4096
Concurrency

*Benchmark queries are derived from the Fe®enchmarks, but results are not comparable to publishedd Bénchmark resultsraie these do not comply with the TR specifications.
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&Y %M
% RedshiftB 71 % SnowflakeB 10/ % Big QueryB 121 % SynapseB 4/

4TB TPC-H*

30
B HeatWave

n 10 nodes

= 20

3] B Redshift
L 2* ra3.4 x large
~—

) Snowflake
(ol Medium cluster

Q

(@)

= 10 B Google BO
(Al 400 slots

B Azure Synapse
DW 1500¢

— -
@ 2
0 Qo
& e
L

X &
I~ —

HeatWave

Only compute costs are considered here
Pricing for Redshift is based on dyear reserved instance, paid upfront. Snowflake price is based on standard edition
Price for Google BigQuery is based on monthly flat rate commitment. Azure Synapse is based onylear reserved pricing

*Benchmark queries are derived from the TPGH benchmarks, but results are not comparable to published TPEGH benchmark results shce these do not comply with the TPGH specifications.
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MySQL HeatWave i

MySQL HeatWave
ORACLE

Summary

D8 System Nome. D8 System State
image-B0.25-runs

~ HeatWave

Cluster Memory Utilization

st

Data Dictionary

Tosma
s
same
e

®

~ MysSQL

27%

5 intoduction 3 MysQL % Heatwiave Clusters BB Workspaces

£ Heatwave ML

Cluster Name

43

MySQL HeatWave
ORACLE

Workspaces

08 System

Selocttabls 10 unkoad o oad i HeatWare.

000 OoOooOo 9

& introduction ) MySQL 08 Systems

B Heatwave Clusters [l Workspaces [ Per

Query 1

sevece
1_returatiag,
11in

2 vnow
tpch. LINELTEN
wHERE

1_shipdate <= 0ATE
¢ cour BY
1_returntlag,
1linestatus
» oRoER BY
1_returnfiag,
1linestat:

Query Results
© Oy complena 31700 seconc

Results  JSON  Joblnfon

»z z >

z
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U5 0 System + HeaorsCustor
image-8.0.25.runs + heatwave-dls-test-1

image-80.25-runs  user  admin

Model score  Explainmodel  Predictions

Prediction . & iohos

Evaluate Model: DEMO_CORPUS.|

el

education ¢ defaultl ¢ balance &

HeatWave ML

Estimate Cluster Size with MySQL Autopilot

7. RefreshEstimate  Estimate last refreshed on Mon, 18 Apr 2022 25:25:16 GMT

Schemas.

Schema name
HeatWave Cluster Memory Usage
%
0 Name (c#)
O sampledB 0,000
O sampleDB2 0,000
B tpeds 1024 — 820,636
B tpchi024 — 1184211
O tpchaovs 0.000
Summary
2004.847 (GiB)

Memary required by the schemastables selected

T gomcteq T+ Wamings
0ot 34 8
00f9 2
250125 1
8ol 0
oof8 )

256 (GiB)

Memory provided per node

‘Tables from selected schemas

Name 14 Warnings

tpeds_1024 CALL_CENTER
tpeds_1024 CATALOG_PAGE
tpeds_1024.CATALOG_RETURNS
tpeds_1024.CATALOG_SALES
tpeds_1024 CUSTOMER
tpeds_1024 CUSTOMER_ADDR...
tpeds_1024.CUSTOMER_DEMO...
tpeds_1024 DATE_DIM
tpeds_1024 DBGEN_VERSION A
tpeds_1024 HOUSEHOLD_DEM...
tpeds_1024INCOME_BAND
tpcds_1024INVENTORY
tpeds_1024.1TEM

tpeds_1024 PROMOTION
tpeds_1024 REASON
tpeds_1024.SHIP_MODE

tpeds_1024 STORE

HeatWave Cluster nodes required

MySQL Autopilot

Table name
(';':)“" SaeEsimate i RowsEstimate 1
0.003 6
0.003 1471
19.578 159,947,748
304.989 1488072176
0037 311,767
0016 156,457
0.084 1911910
0.009 72,540
1

0.003 751
0.003 20
0.253 12174979
0.005 17422
0.003 303
0.003 35
0.003 20
0.003 16

2048 (GiB)

‘Memory provided by 8 node cluster




An 41 g OCI3 AWS

As of October 2022 - https://www.oracle.com/mysql/#roadmap

Key capabilities Available on OCI | Available on AWS

Fully managed service

OLTP and OLAP in MySQL

Query acceleration for analytics and mixed workloads

Machine learning -powered automation (MySQL Autopilot for HeatWave and OLTP)*
Advanced security*

In-database machine learning (HeatWave ML)

000000
000000

Scale-out data management Coming soon

Interactive query and data management console Coming soon 0
Performance and workload monitoring from the console Coming soon 0
Adding HeatWave to any MySQL shape Coming soon 0

* Auto thread pooling and auto shape prediction in MySQL Autopdatell ashe MySQIlHeatWavedatabase firewall will be available soon on OCI.
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https://www.oracle.com/mysql/#roadmap

MySQL HeatWave on Azure
Azure VNET 1 OCIBiMySQL HeatWave

Customer VCN |

s MySQL

HeatWave

https://lwww.oracle.com/cloud/azure/oracle -database-for-azure
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https://www.oracle.com/cloud/azure/oracle-database-for-azure

—R /]
T OLTPi:': M 7 OLAP

On-Premises OCl or AWS
j
| o U
) OLTP, Analytics Query
OoLTPQ
uery MySQL V\L
Replication

— &

¥ MySQL Database

Primary instance

7
R o)

Heatwave engine
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Oracle Dedicated Region Cloud@ Customer

MySQOL.

HeatWave

MySQL HeatWave= ‘A ® Oraclex &3':
onpT ABIQQA Omé

3@ d s Greo

» QQ o»-=3 0
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MySQL HeatWave Lakehouse (Beta)
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MySQlHeatWaved_akehouse

MySQL Database HeatWave Cluster Object Store

HeatWave Node

41
LT
AR
%

Machine Learning csv
HeatWave Node
L] @% % Parquet
L _|
Join

Machine Learning

: & 1 I

HeatWave Node
InnoDB " +
Storage Engine E¢
Amazon
Machine Learning Aurora
HeatWave Node
Amazon
Join Machine Learning Redshift
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MySQIlHeatWaved_akehouse n
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400 TB A
MySQL Autopilot -~ v
W A
G b MySQL 100% A
- Lo @
I A v [ HeatWave
T a
O 4 1 G C -
A
a Pre-Authentica n L
A
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