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* MySQL ;21 database management system.
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MySQL 8.0 Reference Manual 1.2.1 What is MySQL?
https://dev.mysql.com/doc/refman/8.0/en/what-is-mysql.html
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MySQL Database Service with HeatWave
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MySQL Database Service Bll_E HeatWave m
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* 100% FHOracleBIMysaL HRA, FriEIRH1sz 4+ - Hixoc_tiEHrIIhEE

« Amazon RDSHANEY1/3 « JHAFHY, BETEMDS 2 THIEEINESS

« TEPAIBRYOCI commercial regions&FEMDS  [EHOracle Labs BJRAPIDE F, INTEESFIMDS

B Z A MySQLF] Amazon RDSIEFZEIMDS  HeatWaveERRRBE&EEHIBISIZARSS
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MySQL.VM.Standard.E3.64.1024GB B,
- THNECIE:

MySQL .HeatWave.VM.Standard.E3
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MDS Shapes
Browse All Shapes

MySQL.VM.Standard.E3.1.8GB No 1 8 GB
MySQL.VM.Standard.E3.1.16GB No 1 16 GB
MySQL.VM.Standard.E3.2.32GB No 2 32 GB
MySQL.VM.Standard.E3.4.64GB No 4 64 GB
MySQL.VM.Standard.E3.8.128GB No 8 128 GB
MySQL.VM.Standard.E3.16.256GB No 16 256 GB
MySQL.VM.Standard.E3.24.384GB No 24 384 GB
MySQL.VM.Standard.E3.32.512GB No 32 512 GB
MySQL.VM.Standard E3.48.768GB No 48 768 GB
MySQL.VM.Standard.E3.64.1024GB No 64 1,010 GB

1 Selected Showing 12 ltems

Don't see the shape you want? View your service limits and request an increase

Cancel  \We are change pricing model to vCPU: https://www.oracle.com/cloud/price-list.html#mysq|
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MySQL Database Service: ThETEZ 1 0] Al

AL A2 AD3 B B T S
T4 L1 ZIMy SQLAR 55
wsaL @ 9 US4 2 5 Bl (RPO=0)
Databese )| e LR AP RS (RTO=15)44)
Inbound R g / \ g
Replication MySQL. — >
(Secondary) MySQL (Secondary)
C;‘:roup Repllcath)n
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MySQL Database Service: i= 2] F
BEBMEREIIESEIEE RN S HEEIEE

« R FEEERIE—T S REUEE

- BiifERLE

o IBHARSSIKIE

o [FRTEEHERB R BT /Y 8) (RTO: Minutes)
- NPERENFZEIEEK (RPO: Zero)

Create MySQL DB System

Standalone High Availability
Single-instance MySQL DB Run 3-node MySQL DB System
System providing automatic failover and

zero data loss
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i= 8] FH: Group Replication

$Z2TEMySQL Group ReplicationZ L :
. RMEDTHITEIRS 282 BRR MERIRZS £l
- AR 2B Paxos NEM E o HME
- BESH
MySQLIRZERY, A £Z FBIMySQL $22K (binary log #[ replication)
FAMysQL T ZAPAFFH &
. Z2MySQL InnoDB ClusterBYZ LR
H#RRTO in minutes, RPO=0
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- https://blog.s-style.co.jp/2021/02/7329/

TPS/Threads Response Time/Threads
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N AP A G N A A L o
T ER S P VeSS P
——OCI MDS = Amazon RDS - 3000I0PS mm—OCI MDS — =———Amazon RDS - 3000I0PS

-Db.rég.axlarge (16"TvCPU / 128GB) -MySQL.VM.Standard.E3.8.128 (81~OCPU / 128GB)

-MysQL 8.0.21 (EE¥elikhRA) -1Ffi% : FESSD 200GB (300010PS) -MySQL 8.0.22-7Ffi%2Eia : 200GB

/300GB (1500010PS) (* 2)

« VM.Standard.E3.Flex (47NOCPU / 16GB RAM)
sysbench#{TARSS - T3a.xlarge (4“7vCPU / 16GB RAM) (Compute Instance) [EEZEREPIIC-BNEED)

2 (Ec2) - 7fi& : 2006B  (* 1) -NWHET : 4 Gbps
-

- NWH5a : Bz A5 Gbps



https://6mfqfxwr7yzmywtxhdx4t6m3gq--blog-s-style-co-jp.translate.goog/wp-content/uploads/2021/02/image_1.png

MySQL Database Service Bll_E HeatWave

Easily run high performance analytics against your MySQL database, no ETL required

%?mwﬂ%ﬁ&%ﬁ%%%
. L —MySQLE T
OLTP Applicati € - E AA)
e @ o> @ ARSI E R
Service V V) EE&EDE‘IVE
_ : ‘ \ InnoDB HeatWave
OLAP Applications I d MysQL. R EREIHEAE s LMy SQLERA001E
: JIH e : yoQL! =R
Ay R BT
MySOL.
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— Iyti Analyti Ivti Ivti
HeatWave: B KR I BEPITE SR

e T
OLAP Query
Queries Results
MySQL Database Service HeatWave

MySQL Compiler & Optimizer

Analytic Job Scheduler

Query

OLTP Query Analytic Query Pushdown : :
Analyt E t
Optimization Optimization > nalytic Query Execution

MySQL Execution
T Results

In-Memory Representation
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I~ Analytic Analytic Analytic Analytic
H eatwave : y: Hq‘ Pushdown Pushdown Pushdown Pushdown

$A AMySQL )£ 8 n] PAAE — AP N EAT 0 A B il

Insert/ Analytic Query
U pd ate Que ry Results EEE=II====I======I===IIIIIIIIIIIII====I======I======I======I====
¢ T Queries against tables with RAPID secondary engine
are pushdown to column based storage of RAPID Cluster
MySQL Database Service HeatWave

MySQL Compiler & Optimizer

Analytic Job Scheduler

Query
OLTP ngry Analytlf: Qgery Pushdown Rireliie Ouary Beautier
Optimization Optimization >
MySQL Execution InnodB > In-Memory @>resentation
Real Time
T Update
Results
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FREHIMmysQLiEBS 2t T B, #leeAR i {ZSe e A HeatWave

Oracle OLAP Bl &
MySQL Service Analytics
o o A Dot Propseation . ORACLE
Hlinl Analytics Cloud
OLTP OLAP
ECommerce 1&? <> <> <> +-I-'_IE::Er +ableau
FinTech EE InnoDB HeatWave Qllk Q
)

SaaS @ locéa)ker
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IZa iR MysQLL & B85 NFLBEfEFAHeatWave

On-Premises

Oracle Cloud

OLTP Query OLTP, Analytic Infrastructure
MysSQL Query
Replication \1, \1,

&

Primary instance

ML HeatWave
Database

B
8

Existing on-premises application Analytic processing in the cloud
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AUTOMATION MWUTOPILOT

MySQL HeatWaveld machine-learning S E i I B zh{E
AR S eH - i AT

ADVISOR

Auto Parallel Loading
Auto Data Placement
Auto Encoding

Auto Provisioning

MySQL
Autopilot

Data-driven
Query-driven
ML automation
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MDS/HeatWaveiE 7
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e select count(*) from patient;

* explain select count(*), continental from country c,patient pt, province p where p.countryid=c.id and
pt.provinceid=p.id group by continental order by continental,

* select count(*), continental from country c,patient pt, province p where p.countryid=c.id and
pt.provinceid=p.id group by continental order by continental;

« set @@use_secondary_engine=off;

FHOACIXFARERI 2T 2 4R50?

* https://chuncheon3-idazzjlcjqzj-yn.analytics.ocp.oraclecloud.com/ui/

* alter table patient secondary_unload;

Copyright © 2021, Oracle and/or its affiliates



https://chuncheon3-idazzjlcjqzj-yn.analytics.ocp.oraclecloud.com/ui/
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MySQL Database Service 8 { &
100% EHOCI #1 MySQL T 2 BAPR=z %5, H & 0417

Oracle MySQL Database Service Amazon RDS / Aurora
SRS « BAMysSQL engineering team Nfa& « NEHMySQL engineering HRAPTSZ 13
R * B¥EConsultative Support s RARZFFZZNIMYBRA

« =Mysal fE XY D2

KRAFIIHEE  100% ZEFMysal Bk £ . REFRAH IS 15
° = = & - B /H ko= g .
Ujehics HALRIAEMSQIF AERERRIRERE | o sk DR g R
- . 100 s . « MRUEAMysQLBYERAEE
Compatibility 100% F#BimAIMySQLIES . IR RS
Analytics « ST2FHeatWaveES o OJEETHIIMERRY 75 2,540 Redshift

1. Fi'BMysaL Server BYLNREEPE &, B EMD 1B W hRBIDIRE, HUN izt
2. TR DUER X, ERFRRFBIFINE

3. [@A—1EoLTP #1 OLAP
> AR EBAmazon RDSI =12 —
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MySQL Database Service: #} 1%

Comparison USS per Month (PAYG)

Standard memory

per Physical core/month

High memory

per Physical core/month

Storage (Data)

per GB/month

Backup

per GB/month

MySQL Database

Service

$41.37

Standard.E3 AMD Rome
(8GB/core)

$54.46

Standard.E3 AMD Rome
(16GB/core)

0.040

0.040

(with free quota)

23 Copyright © 2021, Oracle and/or its affiliates

AWS RDS
MySQL

+208%

$127.22
M5 Intel (8GB/core)

+228%

$178.56
R5 Intel (16GB/core)

+188%

0.115
General Purpose (SSD) Storage

+138%

0.095
(with free quota)

Azure
MySQL

+217%

$130.94
General Purpose Intel (10GB/core)

+224%

$176.33
Memory Optimized Intel (20GB/core)

+188%

0.115
General Purpose/Memory Optimized Storage

+150%

0.100
(with free quota)

Google CloudSQL

MySQL
+160%

$107.58
N1-standard Intel (7.5GB/core)

+157%

$140.17
N1-highmem Intel (13GB/core)

+325%

0.170
SSD provisioned

+100%

0.080
(no free quota)




MySQL Database Service #ll Ali RDSEIBEANLL
Comparison USS per Month (PAYG)

MySQL Database Service PSR =
BHFE0IA MySQL RDS sEEthR
B, ERE »45 +0%
er Ph S.’al_ore/month Standard.E3 AMD, 1 OCPU (equivalent to 2vCPU) $45 (CNY 290)
ICal C
perry 8GB RAM, 100 GB Storage, 6,000 I0PS mysql.n4.medium.1, 2 vCPU, 8GB RAM
=a]F{ENTE $135 (45 * 3) +38%
= = .
) Standard.E3 AMD, 1 OCPU (equivalent to 2vCPU) HA $186 (CNY 1200)
per Physical core/month . . .
16GB RAM, 100 GB Storage, 6,000 IOPS Financial Edition mysql.n2.large.25, 2vCPU, 8GB RAM, 5,000 IOPS
=SNG $351 (117 * 3) +86%
per Physical core/month Standard.E3 AMD, 2 OCPU (equivalent to 4vCPU) HA $652 (CYN 4020)
32GB RAM, 200 GB Storage, 12,000 IOPS Financial Edition mysql.x8.large.3, 4vCPU, 32GB RAM, 9,000 IOPS
; +375%
fFfi# (Data Storage) $ 0.040 o

$ 0.19 /GB Month

GB/month
per GB/mon /1GB Month, NVMe Storage General Purpose (SSD) Storage

B5E MDS HAZZETMySQL Group Replication o] BB Rtk EE T MySQL Group Replication

Ali CPU and vCPU: https://www.alibabacloud.com/help/tc/doc-detail/145895.htm
based on Ali N. China price scheme: https://cn.aliyun.com/price/product#/rds/detail , the price will be +50% if use data center outside of China E

Ali RDS is count with vCPU: https://www.enterprisestorageforum.com/products/alibaba-apsaradb-product-overview-and-insight/
Currency rate is based on 16t Sept. exchange rate



https://www.alibabacloud.com/help/tc/doc-detail/145895.htm
https://cn.aliyun.com/price/product#/rds/detail
https://www.enterprisestorageforum.com/products/alibaba-apsaradb-product-overview-and-insight/

MySQL Database Service BBAMY 5 A<

Annual cost for a 100 OCPUs, 1TB Storage configuration

$250,000
$215,652 $212,974

$200,000

$170,244

$150,000

$100,000

$65,833

$50,000

SO
MySQL Database Service Amazon RDS Microsoft Azure Google Cloud SQL

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.

25 Copyright © 2021, Oracle and/or its affiliates. All rights reserved.



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

MySQL + HeatWave #l1 Amazon RedshiftasREY SEHIAY EEER

4TB
Analytics
20 bl 120,000
Analytics
2.7x 3X
= Cheaper
2 Faster P
% 10 - + 60,000 -
2 Y o
=
1 >
2 e
s 3
7 a +
(7,]
0 - 0
Geo Mean of 19 derived TPC-H Queries* Annual Cost
Redshift (4 * dc2.8xlarge) B MmysaQL + HeatWave (10 E3 nodes)

*Benchmark queries are derived from the TPC-H benchmark, but results are not comparable to published TPC-H benchmark results since they do not comply with the
TPC-H specification
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MySQL + HeatWave #l1 Amazon RedshiftB){EpEASSEHIAY EEER

4TB
OLTP +
Analytics i
150 40,000 ATEBE
Analytics
__100 -
Z Lower cost
c
: 17.7 2
g . x % 20000 -
w o
£ Faster
T 50
7 OLTP +
0 - Analytics 0
Geo Mean of 19 derived TPCH Queries* Annual Cost
Redshift (2 * ra3.4xlarge) B MysaQL + HeatWave (10 E3 nodes)

*Benchmark queries are derived from the TPC-H benchmark, but results are not comparable to published TPC-H benchmark results since they do not comply with the
TPC-H specification
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Oracle Cloud Cost Estimator: MySQL Database Service
https://www.oracle.com/cloud/cost-estimator.html

v QOracle MySQL Database Service

« O MySQL Database $37

Utilization
» Number of Instances / 1 Instance(s)
» Average Days Usage per Month /31 day(s)

» Average Hours Usage per Day /24 hour(s)

Configuration
» MySQL Database - Standard - E2 - OCPU Per Hour (B92425) / 1 Ocpu Per Hour $35
» MySQL Database - Storage - Gigabyte Storage Capacity per Month (B92426) / 50 Gigabyte Storage Capacity Per Month $2
» MySQL Database - Backup Storage - Gigabyte Storage Capacity per Month (B92483) $0

AR IAARRECENTFHIOCPUEBCE (S MDS Shapes), NEERER 42 —EUE
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AWS RDS MySQL -> My Database Service
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My Database Service

Migration tools

SRR I| ||
* Oracle Golden Gate

ORACLE | GoldenGate

MySQL F1 BAMySQL Y Zehiti & iR
« MySQL Shellffi#)2 By E IR L 5
« MySQL 5.6,5.7,8.0
« AWS RDS #1 Aurora-MySQL
- EENEERER
« MySQL F MEH]zMDS Channel (inbound replication)
e Oracle Golden Gate
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Kb 0w L TIPS
My= L Shell S&FE#I2F T

Process overview

odli
Network

MyS 0L Shell OCl MyS 0L Shell

Dump Object Storage Load Dump My Database Service

Download MySQL Shell: https://dev.mysql.com/downloads/shell/

31 Copyright © 2021 Oracle and/or its affiliates. E




L 0w L TR IR PIRAOR™
BAMy= 1 Shell 5 AWSSH R

Dump syntax overview

SYNTAX: util.dumplnstance( outputUrl ,options )/util.dumpSchema()/util.dumpTable()

Filtering Options

outputUrl
MDS Consistency « ocimds
Options « consistent
« osBucketName
: : - osNamespace
More details: OCI Options . ociConfigFile
« ociProfile

Others...

32 Copyright © 2021 Oracle and/or its affiliates.



util.dumpSchemas(["world_x"], "world_x

RDS > Object Storage

n Jbject Storage » Bucket Details
’ {

ucket-2021-01-20-covid 19>
isibility Move Resource Add Tags

Bucket Information Tags

dryRun: false,
showProgress: true,
threads: 4,

ocimds: true,
"osBucketName": "bucket-
"osNamespace™: “Xxxxxx",
ociConfigFile: "D:\\oci.config",
"compatibility": ["strip_definers"],

"ociParManifest": true,

"consistent” : false}) =P To import data when creating MDS instance

Visibility: Private
amespace: idazzjlcjgzj )
ault Storage Tier: Standard
Auto-Tiering: @ Disabled Edit (3)
Approximate Count: 616 objects (i)

ETag: d77ec5e3-08ba-406b-bf78-ba6475a1ebff

Object Storage
Bucket Info.

Copyright © 2021 Oracle and/or its affiliates.

Encryption Key: Oracle managed key Assign
Created: Wed, Jan 20, 2021, 09:33:48 UTC
Compartment: lvanTu-Sandbox
Approximate Size: 701.03 MiB ()

Emit Object Events: @ Disabled Edit (i)
Object Versioning: @ Disabled Edit @




L &b 0w L RN AR
E A OCIFrEEE foci.confighy Z

[DEFAULT]
user=ocidl.user.ocl..aaaaaaaaxwuuowcegxeskdXxyXxXXXXXXXXXX XXX XXX XXX XXX XXX XXXXXX

fingerprint=a4:16:44:2d:8e:XX: XX XX XX XX XX XX XX

key_file=D:\\oci_api_key.pem rikey file/=2£fingerprint
tenancy=ocidl.tenancy.ocl..8gaaaaaa et EXXXXXXXXXXXXXXEXXXXKXXXXEXXXXXXXXXXXXXXXXXXXXX

compartment=ocidl.compartment.ocT..XXXXXXXXXXXXXXXXXXXXX

region=us-ashburn-1
Configuration File Preview

Note: This configuration file snippet includes the basic authentication information you'll need to use the SDK, CLI, or other OCI
developer tool Paste the contents of the text box into your ~/_oci/config file and update the key_file parameter with the file path
to your private key If you already have a Default profile in your config profile, you'll need to perform some additional steps.
Learn more

Select AP| Key Fingerprint
Yaae 8c2d-al b0:61:8f51 4aad:f0:5e:5d:71:21

Configuration File Preview Read-Only
[DEFAULT]
user=ocid1 userocl1. aaaaaaaaxwuuowcegxeskdxyo22fasmaume "
fingerprini=2a ae 8c 2d al'b0:61.8f 51 4aad {0-5e bd 7121
tenancy=ocid1 tenancy oc1. aaaaaaaadyetBxypgskhqughozb7raZow
region=us-ashburn-1
key_file=<path to your private keyfile= # TODO

Paste the contents of the text box into your ~/_ocifconfig file

34 Copyright © 2021 Oracle and/or its affiliates.




{55 AT LIMYSQL ShellEABIFFAFIMDS |\

Dump Load syntax overview

SYNTAX: util.loadDump( inputUrl, options )

7

Filtering Options
inputUrl

e osBucketName
* osNamespace
e ociConfig

e ociProfile

—

OCl Options  —

More details:

Others...

35 Copyright © 2021 Oracle and/or its affiliates.




= S ATJT A A-AE 28 MDSHET H Object Storage Import

Create PAR for existing MySQL Shell dump manifest

I||

This feature works with MySQL Shell dump files exported to Object Storage. Learn more

Select a bucket i -Sandbox (i) (Change Compartment)

@cei_zozmmg_am_migrate )

—_—

Select aldwsQl Shall dump manifest file (2)

4 util.dumpSchema A7PR 2 B manifesti

Specify an expiration time for the PAR @

Create and set PAR URL Cancel
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BHilHE—2E T HEMDS/HeatWave 5 /SR X HEE, B :JZEUHTWHIZETRMVSQL Performance Health Check
https://www.mysql.com/news-and-events/health-check/
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