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Principal Solution Engineer

MySQL Global Business Unit
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ҹᵥ MySQL Database Service (MDS)
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MDSᶏ MySQLᴑҙ ᶫԐ Ⱶ

Oracle 
Å ᴍҍ
Å ΐ ꜚ ⱳ

Å ҍ
Å ᵬ Ҁ
Å

Å MySQLᴑҙ Ҭ ⱳ

Å

Å ҍᴨ
Å ӈ Ḡ

OCI REGION

AVAILABILITY DOMAIN 1

Dev or 
Admin

CUSTOMER PREMISES

MySQLaaS INTERNAL TENANCY

VIRTUAL CLOUD NETWORK (VCN)

USER TENANCY

Client App

MySQL 
protocol

MySQLaaS API

MYSQL 
DB SYSTEMS & INSTANCES

MYSQL DATABASE 
ENDPOINTS

VNICVNICVNIC

HTTPS

SSH
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ҍ Amazon RDS70%
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$65,833

M
D

S

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

± 30% Cost

inbound traffic is FREE and outbound traffic is FREE for the first 10 TB per month

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.
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MySQL ᴑҙ MySQL

MySQL Database Service (MDS)
ᶏ MySQLᴑҙ

MySQL Ҍΐ ⱳ

20x

MDS
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ΐ ꜚ ҡ
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Å ꜚ

Å

Å ҡ

MySQL Database Service: 

Å Recover Time Objective (RTO): №
Å Recovery Point Objective (RPO ): 0
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Һ
ᶏ MySQL Shell 8.0.28

Oracle Cloud Infrastructure (Region)

Availability Domain

VCN

Private Subnet

Internet Gateway

Route Table

MySQL Database 
Service

SSH tunnel

Public Subnet

Bastion
Service

App App

e.g. mysqlsh root@172.16.1.64:3306 -- password=Welcome1! -- ssh=opc@140.83.38.174 -- ssh-identity -file=~/. ssh/ id_rsa

MySQL Shell
8.0.28 172.16.1.64
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VPN (SSL, IPsec) MDS 
ᶏ MySQL Shell 8.0.28

Oracle Cloud Infrastructure (Region)

Availability Domain

VCN

Private Subnet

MySQL Database 
Service

MySQL Shell

VPN

SSL VPN

Dynamic 
Routing 
Gateway

VPN

CPE

Internet Gateway

IPSecVPN

MySQL Shell

e.g. mysqlsh root@172.16.1.64:3306 -- password=Welcome1! 

e.g. mysqlsh root@172.16.1.64:3306 -- password=Welcome1! 

172.16.1.64
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ὠἇ#1: ̓ ￼תљ֫‘ᶴתᶴח ֫Ầ
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ᴰ OLAP ᵬ ᴨ

MySQL №≢ᶏ OLTP OLAP

OLTP Applications

OLAP Applications

OLTP DB

OLAP DB

ETL
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OracleԐҬ ᶫ MySQL HeatWave Ⱶ

1. ѿҩMySQL ̆ ԍ
OLTP OLAP

2. № Ữ ῤ

3. ᴋᵥ

Ώ ETLȁⱴ OLTP OLAP ᵬ

14

OLAP Applications

OLTP Applications

InnoDB HeatWave

MySQL 
Database 
Service

OLAPOLTP
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MySQL HeatWave Ⱶ
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HeatWave: №
῀MySQL ץ ѿ ῤ №

MySQL Database Service

Analytic
Query

Query 
Results

MySQL Compiler & Optimizer

Analytic Query 
Optimization

Query 
Pushdown

Insert/
Update

OLTP Query 
Optimization

Real Time
Update

InnoDBMySQL Execution

HeatWave Cluster

In-Memory Representation

Analytic Query Execution

Analytic Job Scheduler

Results
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ӔּזETL֫ ᾭὯ љ ╜

ặӓⱴԍңᾎὊẒᾩε ֘ҹΉ 77
Åᶶ , Ὴ
Åᶭזἄ ᵙ
Å ḙѽᾺ￼Ṫԏ/
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ӔּזMySQL HeatWave￼ ᵸḙѽ

ז ML ֮ιᶭזḠԅớι Ӊἄ 
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Heatwave ML
ҍῒז MLᶏ

20

Cloud Application

Sensitive Model/Data Boundary

HeatWave

Tuned
Model

Sensitive Model/Data 
Boundary

ML in MySQL

Pull
data

Cloud Application

ML 
Training

Data Analytics Processing

ML 
ModelTuned 

Model

Pull
data

SQL Client

SQL

Data Analytics Processing

Without ML in MySQL

ML Training

ML 
Inference ML 

Inference

ML 
Explanation

ML 
Explanation
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Oracle AutoML 
ꜚ ѿҩ‰

Preprocessing
Algorithm 
Selection

Feature 
selection

Adaptive 
Sampling

Hyperparameter 
Optimization

Model 
Explainer

Prediction 
Explainer

Identify top k
algorithms

Select suitable 
sample

Identify optimal 
hyperparameters

Tuned 
Model

Cleanse, impute & 
normalize features

Train Prediction 
Explainer

Generate Model 
explanations

Filter relevant 
columns

AutoML ҩ ꜚ ̆ ԍ

Å ף

Å≠ ᾝ ӟ

Å ̆⁞ ҩ

Å ῀ / ̆‰ ̆

Å ᶏ ᾝ ӟ

Å

Å ≠ ԅ ῤ ̆⁞ ԅ
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Machine learning in action with MySQL HeatWave

OLTP 
Applications

Social

ECommerce

FinTech

SaaS

Analytics 
Tools

Real-time ML 
recommendations

Real-time
analytics on 

trends
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Vғּו῭֝ ￼ ‛

V ₩ᶚẈᶎ ẙồ25Ӥ

V 1% ￼ἄ 

V ᶺ₩ᶚῊᴵҨἛṝ῭ז▌

HeatWave ML vs Redshift ML: ᶢ֝╜

ᶢ֝╜ ԓḳ: https://www.oracle.com/mysql/heatwave/performance/
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 Ὴ OLTP, OLAP, ᴣ ML
ᶭזἆ֟ṈүỴᾭ ￼ ♇ ᾯHeatWave ￼ᶽṇ
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ὠἇ #3: ҚṪ ṪӐת ῊѤ

25
Copyright ©  2022, Oracle and/or its affiliates. All rights reserved.



Å῞ᶉ σ

ÅᾭὯẓ χת ᶵҰ HA ђ Ḡԅ

ÅᾛӐ χḠת ἔ ђ ״ 77

Åᶢ ᾼ ￼ᵸחχῸת Ҁᵙ ἴιḕӴ

ÅᾭὯѧỌ χת ◊כּ ֚ᴐ ♅ Ỡᶶ

Å҈ΐזσ

Å χ ᾯᾭὯẓ￼ᶽṇ

ÅᾭὯז χҸזק Ὴ ιԓḕӔּזι ιᾭὯᾣ

Å‬ Ἒ χớ Ҹι‬ ￼ҸӾ ὴẑ

Å᷂ ᶴתχᶴת Ỡᶶ￼ᾛӐ

ҚṪ ╦חүת ◊
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ԍOracle Cloud Infrastructure MySQL Database Service 
̆ ̆ 100% Oracle ᶫ

Automation MySQL On-Premises MySQL Database Service

Database

Scaling

Backup

Security Patch & Upgrade

Provision & Configure

OS
OS Security Patch & Upgrade

OS Installation

Server Hardware Purchase & Maintenance

Storage Storage Purchase & Maintenance

Data Center
Rack & Space

Power, HVAC, Networking
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MySQL HeatWave ԍ ӟ ῃ ꜚ

Auto Parallel Loading
Auto Data Placement

Auto Encoding

Auto Scheduling
Auto Change Propagation

Auto Query Time Estimation
Auto Query Plan Improvement

Auto Error Recovery

Auto Provisioning

MySQL 
Autopilot

Data-driven 
Query -driven  
ML automation

AUTOMATION  AUTOPILOT
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ꜚ
ӟ ῤ ᶏ ᵀץ

Provision right 
cluster size

MySQL

HeatWave
nodes

AUTOMATION  PROVISIONING

Autopilot
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ꜚ
̆ ̆ῃ ꜚ

< 0.1% of data scanned for prediction

E
rr

o
r 

%
 

Sample size

Adaptive sampling

0.01% 0.1%

Datasets TPCH 1024G TPCDS 1024G Cust A  Cust B 

Accuracy 
in memory 
prediction

98.4% 96.9% 98.3% 96.9%

AUTOMATION  PROVISIONING
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ꜚ
Å ῤ Ҭ№ ᶃ↓

Å

31

No data 
movement

No data 
movement

No data 
movement

Workload- aware
placement keys 

Queries

AUTOMATION  PROVISIONING

Autopilot
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ꜚ
Ҍ ӟ̆

32

Dataset
Time with 
primary key 
placement

Predicted 
improvement

Actual 
improvement

TPCH 1024 332 sec 26% 37% 

TPCH 4096 373 sec 20% 25%

AUTOMATION  DATA PLACEMENT
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ꜚ ⅞
ᴨ ╠ ̆ ӟ ⅞

Node Statistics

A 70

B 150

A B 1000

C 7

A B C 7

A B

C

Query #1
A B C

Runtime stats

Query #2
A B U D

MySQL Autopilot improves TPCH, TPCDS 24TB performance by

A B

D

U

40% 

AUTOMATION  QUERY PLANNING
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AUTO 
SCHEDULING

ꜚ
ᴨᾢ

⁞ץ̆ ᵣ

Q1

Q2

Q3wait

wait

Session 1

Session 2

Session 3

Time

⁞ ᵬ
(OLTP + OLAP)

AUTOMATION  DATA SCHEDULING
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MySQL HeatWave
ⱴ ᴋ
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Error 
recovery
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HeatWave

Base table
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MySQL HeatWave ῃ
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אḫ҈זּ ᶹḠԅὺᾼ￼ԓ Ὸחᵸו

ÅӔּזḸ ἄᵙᾭḔוּ ᵄ￼ Ḿ ԇזḸχӔּז ᵙ ᶭזḾ ḸᾭὯ￼ӠἴιẊḫאᾭḔ ᵄ‎
ᾰ⁶￼Қ￼ Ұ

Å : ꜛḠ ֲ ᾧ ₯ ₯Ȃ

Å ̔ ԍ ₯̆ SQL ῀Ȃ

Amazon Aurora, Redshift, Snowflake ҹ ῃȂ

ָḠԅớ
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ѭ֫ṵẪ҉ӮḄ֝ᶵχᴵҨ ᶈԇῶ҉ᵙ
Ἃ￼ᾭὯѧỌזּ
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ԇῶ҉

Ḿ⅛Ѧ҉ ҸקιҨώӗῳӓ￼ớҮ⅝
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ÅMySQL HeatWave ᶈAWSіι ḾAWSɡ ᾼ ҃Ҹק

ÅᾭὯјҺ ẦAWSNN ╙ ἄ ιẊ ԁᵀ ớḬἥ

Å MySQL HeatWaveῳӉ￼ả

ÅљAWSּוỗ Ḹ ἄ- S3, CloudWatch, PrivateLink

MySQL HeatWave on AWS
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MySQL HeatWaveѭOLTPώӗ҃⅝Aurora 10Ӥ￼ᵉᵆ
קט −

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

MySQL HeatWave

Amazon Aurora

*Benchmark queries are derived from the TPC-C benchmarks, but results are not comparable to published TPC-C benchmark results since these do not comply with the TPC-C specifications.
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ớҮ⅝Ḿ⅝

Only compute costs are considered here
Pricing for Redshift is based on 1-year 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 on 1-year reserved pricing

*Benchmark queries are derived from the TPC-H benchmarks, but results are not comparable to published TPC-H benchmark results since these do not comply with the TPC-H specifications.

⅝RedshiftḄ7Ӥ ⅝SnowflakeḄ10Ӥ ⅝Big QueryḄ12Ӥ ⅝SynapseḄ4Ӥ
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MySQL HeatWaveίֺᴶ

Monitoring

Interactive Query UI & Data Management

HeatWave ML

MySQL Autopilot
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Ầᴧ ᶃOCIᴣ 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)

Scale-out data management Coming soon

Interactive query and data management console Coming soon

Performance and workload monitoring from the console Coming soon

Adding HeatWave to any MySQL shape Coming soon

* Auto thread pooling and auto shape prediction in MySQL Autopilotas well asthe MySQL HeatWavedatabase firewall will be available soon on OCI.
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MySQL HeatWave on Azure
Azure VNET ὶ OCI￼MySQL HeatWave

Å azureᴝּזּוἋӌ

Å קט ἄ Ұ ᵙ

Å ῶҊ ᵙ ả ṇ҈2←

ÅӔּזMicrosoft AzureῸחᵙ
MySQL HeatWaveᴃӐᾟὙ

https://www.oracle.com/cloud/azure/oracle -database-for -azure
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═ᴿ
 ᶊ OLTPι҉ OLAP

OCI or AWS
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Oracle Dedicated Region Cloud@Customer
ᶈּזἋ￼ᾭὯѧỌ

꜠ ᶟת҉￼

MySQL HeatWaveᵙἍῶOracleԇῶ҉
ῸחᶈּזἋ￼ᾭὯѧỌώӗ

ԇῶ҉￼ ╝ᵙḠԅớ

◑ ᾭὯ ᵙảפּ ∂
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MySQL HeatWave Lakehouse (Beta)
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MySQL HeatWaveLakehouse
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1. ᵣ ̆ ץ ȁ ̆
400 TB Ȃ

2. MySQL Autopilot ꜚ ԅ ᴋⱵ̆
ꜚ ꜚⱴ Ȃ

3. ѿ Ȃ

4. Ḡ ҍMySQL 100%Ὶ Ȃ

5. Ⱶ̆ ץ
’Ҋ ꜚ ⱴ ⌠HeatWave Ҭ Ȃ

6. ꜚ ῏↓̆ ᶏ ῤ ̆ ᶫ 2
Ṑ ĺĺ Ḡ ׆ ᶫ HeatWave Ҭ

Ȃ

7. ᶏ Pre- Authentica ῃ └ ̆ ῃ └
Ȃ

MySQL HeatWaveLakehouse ᴨל
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