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Safe Harbor Statement

The following is intended to outline our general product direction. Itis intended for information purpose only, and
may not be incorporated into any contract. Itis not a commitment to deliver any material, code, or functionality,
and should not be relied up in making purchasing decisions. The development, release and timing of any featu
res or functionality described for Oracle “s product remains at the sole discretion of Oracle.
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Past, Present & Future
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'Past' - Manual

MySQL Replication
» 7|EL A SAH2 K|S 3 HE A” ER
Primary - %X‘” 7:”jé_>| AOHAO_I, —/'\—QE—I?—E-I I:I_II-IOI=|-I 2! restore IE-IX|. =
=
— . 2H A
Secondary J‘ Secondary - Async Replication
yg(fl Rephcatlo=n - Semi-sync Replication

e Auto-Failover O/ X| &
- Auto-failoverE ?/oiM= EEo| EFM EHR

- MMM, MHA, Orchestrator, OS layer HA solution..
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Present - Solutions!
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Present - Solutions!
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MySQL InnoDB ClusterSet (8.0.27 0|%)

»  For Muii-Region (c.g. A= DC mmp =% DQ)
- Local Region : MySQL Router + InnoDB Cluster
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SQL InnoDB Cluster
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MySQL InnoDB Cluster

MySQL InnoDB Cluster= MySQL DBO| Lt 2t ot HA 7|52 MSe L Ch

InnoDB Cluster?| 2 ZAEHE

«  MySOL Server
MySOL Router - GroupReplication
ﬁ - Clone Plugin
MySQI Shell MySOL Shell
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MySOL Group Replication
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My Group Replication
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MySOL Shell
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My Group Replication
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High Available Distributed My DB

* Fault tolerance

« Confliction ZX| 2 A& Failover

«  Single Primary (recommend), Multi Primary 41 &4

«  Membership 2z2|2| At53}

« 2Rl B FIH/AN|
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« Transaction2| certification 2 % =& & O|O|H
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MySQL Shell
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My Group Replication
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Console 7| 8t9| 7 &l 22| 7| 52 M| S o= mysaL =2(0]
E E

JavaScript, Python % SQL X| &
« Document Store & A 22 X[& (mysqlX protocol)
+ AdmInAPIE &%t InnoDB Cluster 4 & e

- MySQL 0| 2R3t o7t utility XS (util.dump,
util.load)

- J30], HiX| A3 8 E X[&




o] Ec|#|0o| 1} GRS /4Tt MySQL = EALO|0f| A
S3 220|9E 22YS BHHE
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Router
?'" \ « OHZ2|AHO|M AHZO| LTt Failover
My Shell . R -
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My InnoDB Cluster — Requirements / Limitations

Requirements Limitations
« InnoDB Storage Engines Only - X =EE 7= 9
*  Primary Key - CHEE EHMM
«  Network Performance « READ-COMMITTED H% (Gap lock X| & E7h
* GTID/binlog_format=ROW *  Multi-Primary node |2}

- Concurrent DDL/DML X| & £ 7}
- FKA[™E =7t
- SELECT. FOR UPDATE => Deadlock Si4H

«  Parallel Replication applier AHZ

v' https://dev.mysal.com/doc/mysal-shell/8.0/en/mysaql-innodb-cluster-requirements.html
v' https://dev.mysal.com/doc/mysal-shell/8.0/en/mysdal-innodb-cluster-limitations.html
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https://dev.mysql.com/doc/mysql-shell/8.0/en/mysql-innodb-cluster-requirements.html
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MySQL InnoDB ClusterSet

Zt 4|0l ME{Of| 22} InnoDB Cluster2 T4 35HH,
Prlmary Cluster2t Rephca Cluster= Async &AI S 2 [|O|H S X

High Availability (Failure within a Region)
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MySGL Router MySQL Foutar L i MySQL Router * RTO = mintues or more (manual failover)

* No write performance impact
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MySQL InnoDB ClusterSet — 3 Data Centers

ooo
ooo
[ m—
Reporting Application

\
\
l

MySQL Router

Primary

-
-

Seconc‘l’ary

MySQL
InnoDB Cluster

REPLICA

-
-

Copyright @ 2022 Oracle and/or itsaffiliates.

o
=]
—
Application
\

-

[
K

MySQOL Router

il R

LY
-

,

Async
Replication

~_Secondary

(

Lisbon

ooo
ooo
—

Reporting Application

\
\
!

A

MySQOL Router

..-."
-

-

-
.

Sscon'dary

Read/Write

!

Application
\

V4

MyS0L Router

-
-

.~

e
MySQL

InnoDB Cluster

[
-

-

PRIMARY

’
-
q_-__a"

- -
Q00 o
- - .

- - Secondary

Rome

\
ﬁead Only

[lg8

Application

\
\
|

K

MySQOL Router

ooo
ooo
[ m—
Reporting Application

\
\
l

MySQL Router

Primary
Async
Replication [
!‘ : “
Secondary ~_Secondary
MySQL
InnoDB Cluster
REPLICA
. . 4
S et ena-" - o S
Brussels




MySQL InnoDB ClusterSet — Not every Cluster has to be 3 nodes
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Replication Enhancements

Features in replication that made ClusterSet possible:

e 8.0.22: Automatic connection failover for Async Replication Channels

e 8.0.23: Automatic connection failover for Async Replication Channels using Group Replication

e 8.0.24: Make skip-replica-start a global, persistable, read-only system variable.

* 8.0.26: Group Replication Member actions (configurable super read only on PRIMARY member)
* 8.0.26: Specify the UUID used to log View change log event

e 8.0.27: Asynchronous Replication Channel conguration automatically follows the PRIMARY member
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My InnoDB ClusterSet — Requirements / Limitations

Requirements Limitations
- DEZAEHEE=8027 0|4 HH QF - YEZRLIIEEE UM +8
* InnoDB Cluster2| H|EFH 0] 21,0 Of 4 * Failover A|0fl= =822 &Y
e Single-Pimary -2t M8 *  Semi-sync X[ E7}

« In-bound replication0| =Xt 42 74 27¢

v' https://dev.mysal.com/doc/mysal-shell/8.0/en/innodb-clusterset-requirements.html
v' https://dev.mysal.com/doc/mysal-shell/8.0/en/innodb-clusterset-limitations.html
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https://dev.mysql.com/doc/mysql-shell/8.0/en/innodb-clusterset-requirements.html
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PRIMARY Cluster PRIMARY member Crash/Partition - Automatic
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REPLICA Cluster PRIMARY member Crash/Partition - Automatic
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Changing Primary - Change Primary Cluster on Healthy System

gooo ooo gooo ooo ooo oog ooo ooo
ooo goo gono [=]=]=] oono oono gono ooo
| m—  m— | — — — — — —
Reporting Application Application Application Reporting Application Reporting Application Application Application Reporting Application
\ \ \ \ \ \ \ \
\ . \ \ \ \ ) \ \ \
| Read/Write Read Only I | | Read/Write [ead Only | |
X ¥ ¥ il ¥ ¥ ¥ ¥
My Router My Router My Router My Router My Router My Router My Router My Router
Tﬂ?‘*“' Rome Target: PRIMARY Target: PRIMARY Target: E\!mssels Tﬂrgei: Rome Target: PRIMARY Target: PRIMARY Target: Brussels
/ \ /
/ Primary . Primary \ /
! | /
| I |
\ — Cmde-al O JCPlCaon o eaee- > —— I \
. . . \ .-

2 ({0

—Secondary —~—Secondary - Secondary ~-Secondary Secondary ~—_Secondary @ Secondary ~—.Secondary
My My ’ My =
InnoDB Cluster InnoDB Cluster InnoDB Cluster InnoDB Cluster
| MySOlsh JS> setPrimaryCluster() |

PRIMARY REPLICA
. . . , REPLICA PRIMARY

. .
— - - — - o = - = -

e | "2 e a=" S —® = “mga=" R L = \ J L J L = L J
Rome Brussels Rome Brussels

Switchover

. setPrimaryCluster() : O] &0 £ Replica ClusterE Primary ClusterZ #4
« Async replicate channel2 At& HAL|H I31|O|E19| gatds 2Y

« H=mysql routerl| 2R E =2 SA| H E

Copyright @ 2022 Oracle and/or itsaffiliates.



Datacenter Crash/Partition
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Group Replication Crash/Partition
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Router Integration

When GR is offline:

network partition

no quorum

full cluster lost (e.g. power outage)

Failover to another Cluster
» forcePrimaryCluster()
- Ml2-2 Primary Cluster2 ZX| promotion

- Router QIAHASZ2 MEZ Primary Cluster2 E




Group Replication Crash/Partition - forcePrimaryCluster() & Router

Router Integration
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Datacenter Crash/Partition — Router Integration

Router Integration
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My InnoDB ClusterSet Demo




MySQL Database Architectures ST
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Business Requirements

RTO & RPO ? Types of Failure
e RTO: Recovery Time Objective (= =7 A|ZH

How long does it take to recover from a single failure e A A T Y e e e o
« RPO: Recovery Point Objective (= ZH0§ A| H|O|H 4 ' 8

How much data can be lost when a failure occurs Human Error: Little Bobby Tables

High Availability: Single Server Failure, Network Partition

Recovery Point Recovery Time

Objective Failure Objective
Time
.
-
P
How much data can How long can you
you afford to lose afford to be down?

Lost data Downtime
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MySQL Database Architectures

Single Region

Requirement

Solution

RTO =hours, RPO =minutes

MySQL Server w. Backups & Binary Log Sync

RTO =hours, RPO =less than asecond

MySQL Server w. Backups & Binary Log Stream

RTO =minutes, RPO =less than a second

MySQL InnoDB ReplicaSet

RTO =seconds, RPO =0 MySQL InnoDB Cluster

Multi Region

Requirement Solution

RTO =minutes, RPO =seconds MySQL InnoDB Cluster w. asynchronous replica
MySQL InnoDB ClusterSet

RTO =seconds and/or
RPO =0
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