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MySQL 5.7 Release Candidate Available! @

NITF—T R & ViRt

L) r—2a>ntiE

(multi-source, multi-threaded slaves<§)

And many more new features and enhancements... http://mysalserverteam.com/the-mysqgl-5-7-7-release-candidate-is-available/
ORACLE

Copyright © 2014, Oracle and/or its affiliates. All rights reserved. | 3


http://mysqlserverteam.com/the-mysql-5-7-7-release-candidate-is-available/
http://mysqlserverteam.com/the-mysql-5-7-7-release-candidate-is-available/
http://mysqlserverteam.com/the-mysql-5-7-7-release-candidate-is-available/
http://mysqlserverteam.com/the-mysql-5-7-7-release-candidate-is-available/
http://mysqlserverteam.com/the-mysql-5-7-7-release-candidate-is-available/
http://mysqlserverteam.com/the-mysql-5-7-7-release-candidate-is-available/
http://mysqlserverteam.com/the-mysql-5-7-7-release-candidate-is-available/
http://mysqlserverteam.com/the-mysql-5-7-7-release-candidate-is-available/
http://mysqlserverteam.com/the-mysql-5-7-7-release-candidate-is-available/
http://mysqlserverteam.com/the-mysql-5-7-7-release-candidate-is-available/
http://mysqlserverteam.com/the-mysql-5-7-7-release-candidate-is-available/
http://mysqlserverteam.com/the-mysql-5-7-7-release-candidate-is-available/
http://mysqlserverteam.com/the-mysql-5-7-7-release-candidate-is-available/
http://mysqlserverteam.com/the-mysql-5-7-7-release-candidate-is-available/
http://mysqlserverteam.com/the-mysql-5-7-7-release-candidate-is-available/
http://mysqlserverteam.com/the-mysql-5-7-7-release-candidate-is-available/
http://mysqlserverteam.com/the-mysql-5-7-7-release-candidate-is-available/
http://mysqlserverteam.com/the-mysql-5-7-7-release-candidate-is-available/

Program Agenda

B LJVr—23>8F?

ORACLE

Copyright © 2014, Oracle and/or its affiliates. All rights reserved. |



History of MySQL Replication

e ThNTEFLU,
. CNEFTEDIEIE LB ENT iyt
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MysQL(ZRepIicatioMxE.Hbj.J %O?Eﬁﬁﬁ’*j’_ﬁ_ K9 3MysaL Ut|||t|eSESH ([SBIENZELE. &(;
FEEF(S, MySQLOReplication \\gj 7R— Mg BMySQL Fabrict2014 LU — S BT O e R (C
Emé%ﬁjﬁﬂ'l&tiv—-ﬂj{] $3>OMysaLs 7(CHEFHFAFN S,
Z(SREAAS Y — )~
AREE FITRS

CHABINTEETIESE VR VET,

MySOL. Replication
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€346 Changes in Release 3.23.15 (08 May 2000)

pment and support for MySQL Database Server versions
: + FOr details, see http: /. m sql.com/about/] alflifecycle
lica

Ing to a recent version, Further updates to the content of this
enal il be minjmay, py formats of th; manual will continye tobe available ynjj 31 Dec 2010
* To start Mysqld ag £oot, you mygt |
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MySQL 3.23 - Generally Available, January 2001

o MySQL Replication came to be (3.23.15 — May 2000).

o Replication filters

MySQL 4.0 - Generally Available, March 2003
o Two Replication Threads instead of just one.

o Slave Relay logs.

MySQL 4.1 - Generally Available, October 2004
o Replication over SSL.

o Disk synchronization options for binary log.
MySQL 5.0 - Generally Available, October 2005
o Replication of Stored Routines and Triggers.

o Slave retries transactions on transient errors.
MySQL 5.1 - Generally Available, November 2008
o Row-based Replication (RBR).

sain}ea4 a|qe|leny

MySQL 5.5 - Generally Available, December 2010
o Semi-sync replication.

o Replication Heartbeats.

o RBR type conversion.

MySQL 5.6 - Generally Available, February 2013
o Crash-safe Slaves.

o Global Transaction IDs.

o Replication Event Checksums.

o Binary Log Group Commit.

o Multi-threaded Slaves.

o RBR enhanced.

o MySQL Utilities 1.3, GA on August 2013
MySQL 5.7.7 RC, April 2015

o Multi-Threaded Inter-Transactional Replication
o Lossless Semi-Synchronous Replication

o Multi-Source Replication

o Enabling GTID Without Downtime

o Making MySQL Slave Replication Filters Dynamic
A o MySQL Group Replication (Lab)
MysSQL 3.23 MySQL 4.0 MySQL 4.1 MySQL 5.0 MySQL 5.1 MySQL 5.5 MySQL 5.6 MySQL 5.7 RC
| I
Y2001 Y2003 Y2004 Y2005 Y2008 Y2010 Y2013 Y2015
| | | | | [ | | | [ | | | >
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X Multi Source Replication
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binary log
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@ create table t (a int);

binary log
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@ create table t (a int);

binary log

create ...

Table t
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@ create table t (a int);
insert into t values (1);

binary log
o
N create ...
A
~_
Table t

ORACLE’
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VA=Y —/I\—TDETCOERRZ/\(F)OTIZ5EEH%T S

@ create table t (a int);
insert into t values (1);

binary log
AN
N create ...
| insert ...
A >
"
Table t
1
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binary log binary log
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@ create...

o
N

binary log

A

~_

Table t

create...
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binary log

Table t
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create...
Insert...
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binary log binary log
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- » create... - ) create...
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AL—=J E(CFEITBT71IL. ALYR
« 71
~JL—09774) : YRI—-NS2TEOE B mx e exUiz 7))
—master.info | YAY—A\DIZHlCHBRIFEIRY. suHERDZMIGTS
JNAFI0J DAEIBHR(\AFVOY I714)IN B ERT A )HEEERSNTL\D
—relay-log.info : UL —0J%ECEFTEALILHZERERLTLS
X MysSQL 5.6LABETlE. J7ILORDODICT—T I TL IV -3 OEIB%ZITIENTEETT,
5.7 EDXINFY-AL TV —23> % F AT 255(E. T-JI TOERZEIRITINENHDET,

-rw-rw————. 1 mysql mysql 139 4)] 24 04:27 master.info | Tables_in mysql (slave%) |
-rw-rw————. 1 mysql mysql 71 44 24 04:27 relay-log.info ' +

| slave master_info I
| slave relay log_info I

° Z l/\y |§‘ I slave worker_info I
—1/ORALYR : YRA—HBZZUIN\A(FI0T 2L -0 D71 ILELUTRE
—SQLALYR : UL—0J 774 )V NOEFHRNEZ DB IRT S
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LU —>3> DFEEE
« N4 FOJ DR TICLBIEL)

— STATEMENT : X(SQLX)

—ROW : 17

— MIXED : XEITHYETE

- [FIHERATNICLBIEL)

—3E[EHA : B 7z IEREACERX

— #[G)Hf | ZEE L Zz[AHEA TRk L., FEEIEATDBIC < IR

» GTIDZAERT B/URRL) [CLBIEN
— GTIDZERAURL : 1ERKISHDZLITT—23>F—R
—~GTIDZ{ERATS : MysaL 5.6 CiEIlENLIUT—23>F—R
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A F)0YJ DEEFFTNDLBIEL

MySQL 5.7.7ZLARID/N—>3> T3, statement-base JA—YY MO T(IAILNTT,
MySQL 5.7.7ELFF(Z, row-based JA—~NY T4 JA) MECRDFU,

JA—=YH anBA NL4F3UOY Non-deterministic AL—2JCMJA—hH"
B4 X E{EITSH ?

SBR SQLXXNWEDNFF ENMEI D

(Statement Based Replication) J\A/FUDOYJ(CEREREND )\ X

RBR EESNET—HZDHED FELIRL

(Row Based Replication) HEeExEN 3 X O (NJA—=(CEDZEEENT

ITOZEE(HEHEN D)
MBR SBRERBRZARILICILU T SBROIZSENETD
(Mixed Based Replication) Yniaz 3 /)N O RBROZESENELARL)
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Non-deterministic& [ ?

IERTEMERSQLY = ETIBCNFERENENBO]EEEN B DsQLX

UUID(). UUID_SHORTY()

USER() root@localhost [REPLI]> insert into T_REPLIO1(n_time,s_time) values(NOW(3),SYSDATE(6));
Query OK, 1 row affected (0.00 sec)

FOUND_ROWS() root@localhost [REPLI]> select * from T_REPLIO1;

LOAD_FILE()

SYSDATE() 1 | 2015-04-23 05:31:00.427 | 2015-04-23 05:

2015-04-23 05:3: 2015-04-23 05:

GET_LOCK(). RELEASE_LOCK() 3 | 2015-04-23 05:3 37 | 2015-04-23 05:
4 | 2015-04-23 05:3 74 | 2015-04-23 05:

IS FREE_LOCK(). IS_USED LOCK() 2015-04-23 05:32:23. 2015-04-23 05:

MASTER_POS_WAIT()

SLEEP()

VERSION()

V—RRLOLUMITE

UDF. 3EREMDAN RIOS —Sv/T7>723>
INFORMATION_SCHEMADZHE
READ-COMMITTED/READ-UNCOMMITTED

ORACLE
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GHRF TIC L BIE)
JEBIEA(TIAILN)

28 %z FE[E HA CHrix
XU EFEERLDE YRS —H — )N —OEFFUIED) VT A—< > AN
TR YAA-H—--([CEENRLELUGE. BEREERIOEHFTASH
AL =T N TLRVEIEEAEN 32
#E[EHA(MySQL 5.50 5B NN HLEE
2 7z [EIHA CERnXx L. JERIHATDBIC IR

My 1 TRI—P——(CEENREUEE, EEREBROBHRANEE
AL =T ABHEN TS
F3Uyh 1 EFBLDET R~ — N —OBHIRD) S TA— T AN B

mysql> SET rpl_semi_sync_master_wait_point= [AFTER_SYNC|AFTER_COMMIT]

mysql> SET GLOBAL rpl_semi_sync_master_wait_for_slave_count= N [Default = 1]

X MySQL5.7.2 CEERIEANR R SN, T —FREIEAFICY A —EENFKEL TET —FHEENFEEURL,
Loss-less ZE[FHAL TV —2 3> (e EENEUZ.  [AFTER_SYNC = Loss Less]

ORACLE’
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JEBIEAL J)r—23>

1. commit write 4-1. send_ok()

3. update inlog

ORACLE
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N\

AEEEBAL U —23>

1. commit write 6. send__ok()

3. update

Copyright © 2014, Oracle and/or its affiliates. All rights reserved. |
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EEBIEAL U —23>

MySQL 5.6  [AFTER_cOMMIT] MySQL 5.7.2 “Lossless” [AFTER_SYNC]

Master

App
commits

App
commits

Written to
Binary log

Written to
Binary log

L 2

C it to SE
ommit to Send to slave(s)

& externalized

Write to relay log

Send to slave(s)
Commit to SE
& externalized

Write to relay log

Ack Commit Ack Commit

218 : Loss-less Semi-Synchronous Replication on MySQL 5.7.2

ORACLE
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GTIDZ{ERIB/ULRV (CLBIEL)

- GTID(JO-/VILbZ>HH2321D)
—MySQL 5.6 CIENNENTHEBE

—EBHAOLIVT -3 RIETEER(IC N2 Y 23> B/ L& Al e

« NoYD &I O-)L TSI —\\DEI)’Z*%EE@%MySQLb“—/ (—TICHELT)
— 2 kR TEBRRIFZ/\1FU0Y (CEEEx
—ERTREEE. LIUT—2300E) -75 EMERDAIEFEDD
o LV —2a  BRRSCRS S 3> 2 B E#NER:

Slave

F TTANA-R-DBIC. BRI~ T & B =

— ZESER DL VT -3 NE 5 Master GT%%
— MySQL UtilitiesTOL U —23> EI8, Slave
MySQL FabricJL— AT —J(EGTIDTODERANIAE eriv-1234s6 %

GTID=123456
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L V)r—332

T3 —T4 /’7‘(2425#[\35’@7&

* T
=S RSE SV

- LIJVT—23>
= ) |ﬁ_%§§£ﬁ,

» OpenStack Nova& DiEE

« MySQL Utilities®—EB&L T

(2014-05-27 ver.1.4.3~)

—GTIDE—RICLBLIVT—23>
BeeeZ ) ERLTULS
(MySQL 5.6.5LAPF C{EFH O] &E

208 : MySQL Fabric D4FEEF =2

http: //www -jp.mysqgl.com/products/enterprise/fabric/features.html

ORACLE

81— )L A—)\—T.

A
- e
- _.
%’r 1

Connector

AN

KBTIl — AT —2 (Mysal Fabric)

Application

1495~

Slave

Master group

Copyright © 2014, Oracle and/or its
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4 Master |

-"l’

Read-slaves

Master group


http://www-jp.mysql.com/products/enterprise/fabric/features.html
http://www-jp.mysql.com/products/enterprise/fabric/features.html

LU —23>DEZIAFLIE (Mysa Fabric)
E2FAHAT—-IET4 IDZLDEZFIAHZNIBR I BENT]EE

KAERT -1y~ REBEZT—AIN-R/EB—H - )\ (CYREBRNT 4
EeciE INERA>STYIRBA X/ T—F> Ty NI E|

mysql> select * from shard_ranges;
L e T e R tommmmmmem oo Hommmm oo +
| shard_mapping_id | Tower_bound | shard_id |

L UID 1-299
ping®

mmap 9 .,l\‘ / & \

2 rows in set (0.00 sec)
Yo Fetwio mysql> select * from shard_tables;

R e o ommmmmmmm o +
| shard_mapping_id | table_name | column_name |

/ ‘%\ AR S Frmmmm i m e fmmmmmm e +
0 | 1 | test.employees | emp_no \
< pommm oo oo fommmmmmmmmmoo tommmm oo +
X O? 1 row in set (0.00 sec)
e PAN: =,
F+—&EHDE
UID 600-899

UID 900-1199
UID 1200-1499

Extra read-slaves Extra read-slaves

HA Group HA Group

Single Master in each HA Group. \

ORACLE’
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MySQL 5.7(CBIFBL TV —2 3> O¥EEL R

* Mu

lti-Source Replication

* Performance enhancement of Multi-Thread Slave

* gtic

_mode is now dynamic

* Ma

<ing MySQL Slave Replication Filters Dynamic

* Preparing implementation of Group Replication [Labs]

ORACLE




MySQL 5.7: Multi-Source Replication

Master N

Master 1 Master 2
ROV TOEEREE prster2

I
DAL —TITER Binlog | BN
l

—ETOIv—ROFT—HZER

I
II

- SOFIBL TV~ 3 AER o1 J o2 J . v
- TPy TIRE R [ Ryt [ femz | ][ Reyn ]
- ZERFHEAL TV —23> &R ERAR

RIVFALYRZL —T 53t ] - Jwffwifwe] e fwe]fwflufue] - fu

« AL=JHRITOI4IILF)> T hi el Ee

V7
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MySQL 5.7: Multi-Source Replication

binary log - Channel 1

binary log

binary log . - -Gha:melé.’i

binary log

BFvRILCE(C l/7°')’7 —2 3> % KR

Charm el

ORACLE

JIVFY=ZALTVT =304, a0

AEE I A IHBAHAFTFN TORLDT,

ZNENOIXRETOT —INFREURVLDIC

4;7)"')7—/azd)uxnfﬁﬁwé\%b‘&}bi@“o
|

- T=HAR=Z3E| \

- FT=IIWOIv—T4>7

-

( database 1 |master 1
~—

-

( database 2 |master 2 slave
~

-

( database 3 |master 3
~—

database 1 |
[databasez |
database 3 |
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MySQL 5.7: Multi-Source Replication

L U —23> DYkEEZ Performance_Schemalc ChEERRIBE

mysql> select * from performance_schema.replication_connection_status\G

s sk sk of o ek s sk ok sk ook |

Fryy e et sk ok sk s ket e stk sk stk o e ok

CHANNEL_NAME

SOURCE_UUID

THREAD_ID

SERVICE_STATE

RECEIVED_TRANSACTION_SET

LAST FRROR_NUMBER

LAST EFRROR_MESSAGE

LAST _ERROR_TIMESTAMP

LAST_HEARTBEAT_TIMESTAMP

COUNT_RECEIVED_HEARTBEATS
................ 2 CTOW

CHANNEL_NAME

: CHANNEL?Z

: CHANNEL1

1 7cff7406-23ca-11e3-ac3e-5c260a83b12b

: 13

: ON

1 7cff7406-23ca-11e3-ac3e-5c260a83b12b:1-4
:0

: 0000-00-00 00:00:00

T

H

[} One row per CHANNEL ]

replication_connection_status

root@localhost [REPLI]> desc performance_schema.replication_connection_status;
_____ +_____+_____________________
Null | Key | Default

CHANNEL _NAME

GROUP_NAME

SOURCE_UUID

THREAD_ID

SERVICE _STATE
COUNT_RECEIVED_HEARTBEATS
LAST_HEARTBEAT_TIMESTAMP
RECEIVED_TRANSACTION_SET
LAST_ERROR_NUMBER
LAST_ERROR_MESSAGE
LAST_ERROR_TIMESTAMP

ORACLE

NULL
NULL
NULL
0000-00-00 Of

—_——— e —

on update CURRENT_TIMESTAMP

Slave status

, Y
¥ Y

Connection parameters execute information

: L
' Configuration  gia4s of execution
Configuration related info 5, o 1ave at the moment
related info Status of conection
at the moment !
y L)
Coordinator thread/ Worker thread(s)

SaAL thread

c performanc
—————— +

@localhost [performance_schema]> schema. threads;

_______________ +

-
+
|
+
| THREAD_ID |
NAME |
TYPE . |
PROCESSLIST_ID signed | v
/ |
|
|
|
|
|
|
|
|
|
H

PROCESSLIST_USER
PROCESSLIST_HOST

PROCESSLIST_DB
PROCESSLIST_COMMAND
PROCESSLIST_TIME
PROCESSLIST_STATE varchar (6
PROCESSLIST_INFO longtext
PARENT_THREAD_ID bigint(
ROLE

INSTRUMENTED

- —
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MySQL 5.7: Multi-Source Replication

Multi-Sourcel JUT =2 aAFE DA TS AHIRNHOF TN BEAM (LIRS - Ramysalb TV —23>EEIU T,

T—HZENUTEST I REDZ-INMEETNDHZE(F. BIFGARICHEIFTEHL THTIRINEERVE T,

Masters in a multi-source replication topology can be configured to use either global transaction identifier (GTID) based replication,
or binary log position-based replication. Slaves in a multi-source replication topology require TABLE based repositories. Multi-
source replication is not compatible with FILE based repositories.

Multi-Source ReplicationF1—KJ7 )l

CHANGE MASTER TO MASTER HOST='masterl',
MASTER USER='rpl', MASTER PORT=3451,

MASTER PASSWORD='', ZE50Y A MCFIENMFBI TSN TVET

FOR "master-1";

http://dev.mysgl.com/doc/refman/5.7/en/replication-multi-

START SLAVE thread types FOR channel ; source-tutorials.html

STOP SLAVE thread types FOR channel;

RESET SLAVE FOR channel;

ORACLE’
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MySQL 5.7: AF—YAXIFALYRAL—-TJ

e U IWALYRDARL—T EEEEL

Slave Transactions per Second

TS5 DRIL—Tvk o
~TFI)r— 3 ICHERRE 3500 —
—NAF)AST DY IL—TASYRTORIE ., .
ERORIERE ——
* GTID & ¥5vat—JAL—TFIA o ——
» Sysbench OLTP test -

—1,0005 1T
—SSD / 48 core HT / 512 GB RAM

ORACLE

0 4 16 25 50 100 200
Worker Threads

--slave-parallel-type

1. DATABASE : (Default) Use the db partitioned MTS (1 worker per database)
2. LOGICAL_CLOCK: Use logical clock based parallelization mode.
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SARPESE

JIVFALYRAL—T-

ON MASTER:

1. start master with
--binlog-max-flush-queue-time=0

1.a. Start slave server with | variable_name | value
————————————————————— i
--slave-parallel-type=LOGICAL CLOCK --slave-parallel-workers=N IR CUORY R Toa

X (&

1.b Start the slave server normally.

Change the MTS options dynamically using the following

————————————————————— 4-—————————1

mysql: STOP SLAVE: --if the slave is running | slave_parallel_workers | 3

mysql: SET GLOBAL SLAVE_PARALLEL_TYPE='LOGICAL CLOCK';

o= mm e e e e e +

mysql: SET GLOBAL SLAVE_PARALLEL_WORKER=N; *¢Default B(30

mysql: START SLAVE:

ORACLE’
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AF—YXANYINFALYRAL—T - Sample View

nysqgl> set global slave parallel workers=5;
Query OK, @ rows affected (0.00 sec)

nysgl> start slave;
Query 0K, 0 rows affected, 1 warning (0.23 sec)

nysql> select WORKER_ID, SERVICE_STATE FROM performance_schema.replication_execute_ status_by worker;

N
ON

ON Created 5 tables in a single test database on master and used 5 clients to
ON do inserts on them, in parallel.

(0.00 sec)

nysgl> show processlist;

show processlist

system Connect Queueing master event to the relay log | NULL
system =] Connect Reading event from the relay log NULL
system Connect Executing event insert i . values
system =] Connect Executing event insert i . values
system Connect Executing event insert i . values
system Connect Executing event insert i . values

Connect Executing event insert i . values

ORACLE
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—— A\ ° O N — —
GTIDE—FF(gtid_mode)L 7 r—a~"DASA 21T
MySQL Replication D% EXIERA 2RI T D AIC. GTIDE—ROL IV —23>%2F BT 355N HDFIH.
BECGTIDE—RBBEIOL VT -2 3> CERINTLRIEE (L. BT O TOY —/N\-2{FE LU THSGTIDE-ROL T —23>N
BITI2MENHDELURZ, UNU. BEFOY —-EXZE LU TYIDE Z3EFEUVDONIRETT,
MySQL 5.7.6 LABEDOMySQLICZYTIL—RIBET. ATF1>DFFEMYySQLOL TV —23> % )0EZ 3ENHERDLICHRDEU.

Offline procedure Online procedure E=paiCEdYSNORESI & h)

It is still possible to use the old, offline procedure. Z¥#M: 17.1.5.2 Enabling GTID Transactions Online
The procedure is as follows: 17.1.5.4 Verifying Replication of Anonymous Transactions
1. Disable all write operations. 1 | SET @@GLOBAL.ENFORCE_GTID_CONSISTENCY = WARN;
2. Wait for all transactions to propagate
2 SET @ @GLOBAL.ENFORCE_GTID_CONSISTENCY = ON;
from the master(s) to all slaves.
3. Stop all servers. 3 | SET @ @GLOBAL.GTID_MODE = OFF_PERMISSIVE;
4. On each server, set gtid-mode=0N in the configuration file.
4 SET @ @GLOBAL.GTID_MODE = ON_PERMISSIVE;
5. Start all servers.
6. Enable write operations. 5 SHOW STATUS LIKE 'ONGOING_ANONYMOUS_TRANSACTION_COUNT';
6 SET @ @GLOBAL.GTID_MODE = ON;
7 On each server, add gtid-mode=0ON to my.cnf.
|| || STOP SLAVE ;
8 CHANGE MASTER TO MASTER_AUTO_POSITION = 1;
Replication Repllcatlon START SLAVE;

S ——— ‘ 23 B8 : Enabling Global Transaction Identifiers Without Downtime in MySQL 5.7.6
ORACLE | Copyright © 2014, Oracle and/or its affiliates. All rights reserved. |
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MySQL Slave Replication Filters Dynamic

MySQL-5.7.3Ri(d. I—F—(F0ptionT7A )L(my.cnf)H'. N> RIA > INGXA—=A%FERLTIIAFIY
W= EETEITBENEREFITH. WITNDIFEEMysaLY—/NE T IIN - OEEZRIRT S
AICBEFHITINENIHDET,

MySQL-5.7.3DFTUSCE A SNz “CHANGE REPLICATION FILTER” N> RzFIFBIBET.
J—H—(F*slave* RIOLTVT—23> 04V 9—%EIRIIC, H—)\—DBEEIE I (EAIZENRIEETT,

The following slave replication filters can be
changed dynamically using this command.

i) T4V - EFIIE

REPLICATE_DO_DB

REPLICATE_IGNORE_DB mysql> STOP SLAVE SQL_THREAD:
REPLICATE_DO_TABLE Query OK, 0 rows affected (0.05 sec)
REPLICATE_IGNORE_TABLE mysql> CHANGE REPLICATION FILTER
REPLICATE_WILD_DO_TABLE REPLICATE_DO_DB=(db1);

REPLICATE_WILD IGNORE_TABLE Query OK, 0 rows affected (0.00 sec)
REPLICATE_REWRITE_DB

ORACLE’

SH:
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MySQL5.7: 4 IL—TLFTUr— 3> ~ MySQL.......

© SIV-R-FYS OB ERUBRAL )T —2aY
EHTENI T -YRFBITECTERIEE
— FREOBRHLBER(MS>YI23>00-L)v)

Application h.g' MysQL — “Optimistic State Machine” LU —>3>
.. | s DI =TAVN-OEBRBERAEEEN
| - Y-ROIT-NA-N-FE
My>QL Masters — B OYLIE /DR
L e - pEEsmEL
5 @3 €= @ — _ HBEER
roup Comms
1= - BHFBRL O
, 1 f — InnoDB

— GTIDR—=ZDL V-3
— PERFORMANCE_SCHEMA

ORACLE
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MySQL HA & Scaling Solutions

MySQL Oracle VM Oracle Solaris Windows
Replication Template Clusterware Cluster Cluster

App Auto-Failover v v v v v v v
Data Layer Auto-Failover % v v v v v v v
Zero Data Loss v v v v v v
Platform Support All All Linux Linux Linux All
Clustering Mode Master + Master + ActiYe/Pas Active/Passi ActiYe/P ActiYe/Pas ActiYe/P Multi-

Slaves Slaves sive ve assive sive assive Master
Failover Time N/A Secs Secs + Secs + Secs + Secs + Secs + <1 Sec
Scale-out v % v
Cross-shard operations N/A ® N/A N/A N/A N/A N/A v
Transparent routing % v (4 v (74 v v
Shared Nothing v v % v v
Storage Engine InnoDB+ InnoDB+ InnoDB+ InnoDB+ InnoDB+ InnoDB+ InnoDB+
Single Vendor Support v v v v v % v v

ORACLE
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=N

H Category

1 NNTA=IIR QIBAIEECRD. LT —3 3> OUIBNAIEICHE L.

Summary
MySQL5. 7D5E—ZF - YA THEER ALY FAY

X 5.6 CIEARAIDATIFELITH . AF—NEBILE—DDALYROHTUT,

2 S

Multi-SourcelL TV —23(C &0, EA DAV ADT —H%E—DDH—)\—
(CEFTRENRIEERD T, Lik— RESTYAERRBREDXT IEN, BF(CHK
BIICRDFEUR. Feo N FU-0T RS2 R-AOL TVTr—23>h5,
GTIDN—=ZADL IVT—23>AA> 4> TOFRBITH eI REICRDFELIZ, LTV
T—2A W RATS1I Ne A TA O TIINAI—FBEH O REICRDFEUR,

3 o] ¥

Loss-LessL TV —2a3>(CdD, YRI—EXAL—TRITOT 90T %
WE(CIDZIBENHR, NAT-BEREFEIAI-EAL-THEITOT—4
EZEEIREURVIDCEDFEUR, Fle AFA>TLIVT 23 8 TR
EOJgE, LIVT—2 3> OREEZBHAS 1> TR Re R & HNMERS
N ATFIRICELBIRAT LTI A LRSI ENRIRECRDFEU,

ORACLE
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Program Agenda

ORACLE
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MySQL Editions

Standard Edition Enterprise Edition Cluster CGE
WREMLE
MySQL Database v
MySQL Connectors v
MySQL Replication v
MySQL Fablic

MySQL Partitioning

MySQL Utilities

Storage Engine: MyISAM, InnoDB

Storage Engine: NDB (ndbcluster)

MySQL Workbench SE/EE*

MySQL Enterprise Monitor*

MySQL Enterprise Backup™

MySQL Enterprise Authentication (9} EREREEH7R—k) *

MySQL Enterprise Audit (fR1) Sr—R—XEZEH#HE) *

MySQL Enterprise Encryption (JEXtFREES L) *

MySQL Enterprise Firewall (SQLf x93 xf%k) *

MySQL Enterprise Scalability (AL yKT—)L) *

MySQL Enterprise High Availability (HAH7R—k) *

Oracle Enterprise Manager for MySQL*

SISIK SISISISISINE ISISISIKIKIKN

MySQL Cluster Manager (MySQL Cluster& ) *

MySQL Cluster Geo-Replication

SISISIKIK ISISISISIKIKISISKISISKIKISS

ORACLE
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MySQL Editions
Standard Enterprise Cluster

SE EE CGE

Oracle Premium Support

24F%F 81365 H Y 7Rh— k v v v
14 T FEEFIR v v v
A l/J IOR—R (4 (4 (4
INTEE&/ Ny FIRH v v v
AVHILT A VT HHR—F v v v
A2V IE G EDENEREL

Oracle Linux (4 (V4 (4
Oracle VM (4 (V4 (4
Oracle Solaris (4 (V4 (4
Oracle Enterprise Manager v v
Oracle GoldenGate (4 v
Oracle Data Integrator v v
Oracle Fusion Middleware (4 v
Oracle Secure Backup v v
Oracle Audit Vault and Database Firewall (4 v

KEBTDFEERIE . MySaL EditionsD YA FESBT I,
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MySQL Enterprise Monitor

INIA—N>AET]

C0):2

EREDHBSQLX DR A
s TARDVERES =

73570 Rt 77—
—N\—AD

_ 7-\I

54

-7 )F Y

A——
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- I-J1MNEAARE

« MySQLEEfRZ 107 AN CRIIG R 8E

SR

MySQL Enterprise Monitor
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ORACLE' MySQL Enterprise Monitor
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Database Activity - All MySQL Instances

=@ =

EY s am
1 a & managec @ o
Rebven o -

Shiw | % CoRms

Emergancy : Crltieal Warning
) ¢ 1%
a 3 u
Show / Nk coumn
Fmergancy 3 Critieal 2 Voarmemg

Shaw ( hde cotimm

Topic e 3 Action

Sarvor Has Anonmous Accoa... 3 minues 0
Slave T00 Fas tiahind Master 2 minns 30

Fllesystom | (devimagpactn_..  sout » mne 090 x
oot Account Without Password 4 =mtas g0 x
oot Account Without Passwond & sntas g0 x
oot Account Wthout Passwont & manites 30 *
Swrow Has Accounss Viithows ... 0 mtes agn =
Servur Has Anomymous Accou... 9 mites o x
Sarvor Wan Accouns VAot ... & minutes a0 x
Saren Has Anomymous Accou... 9 ey agn x
Survut Has Accounts Viithowt ... & snutes w0 *

x

x

1 howw, 24 memens ag0) - Aot

18:12 |

Subject

mylab.localdomain, mylab.localdomain:3306

mylab_localdomain, mylab.localdomain:3306

1A,

mylab.|

in, mylab.locald 1:3306

mylab_localdomain, mylab localdomain-3306

I,

mylab.|

1, mylab.locald 1:3306

mylab_localdomain, mylab localdomain:3306

1A,

mylab.|

1, mylab.locald 1:3306

mylab.localdomain, mylab.localdomain:3306

m|1s1'

B Update (SUM)

Topic

Root Account Without Password

Server Has Accounts Without A Password
Average Statement Execution Time Excess...
SQL Statement Generates Errors or Warnings
Server Has Anonymous Accounts

MySQL Instance Is Experiencing A Query P...
InnoDB Log Buffer Flushed To Disk After Ea...
User Has Rights To Database That Does Not...
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Enterprise Replication Monitor

LIWr—

Replication Monitoring

+ Servers

=] =~ Replication 1 (4)
& mylab localdomain:3306
& mylab localdomain:3307

% mylab localdomain:3308
% MLORD-PC:3306

3> MROS—0
NAA—]AL—TONTA - AESIR

LT —23> 7 RINAH—(CLBHhR—k
L VT —23>ORANT 5974 A= ie7R

Type

MIXED

master/slave
master/slave
master/slave

slave

< M=

(< B < B < M <]

Threads
L

B s

(<. B < B < M <]

Time Behind

00:00:00
00:00:00
00:00:00
00:00:00

B AR A

ReplicationMiEEZARENL CEA]

FEI A

| AL —FORIBICw Ao BN TOET x|

Event Statuses

| Emergency TODO % |

SMTP Notification Groups

Event Handling

| Replication * |

SMTP Notification Policy

| Notify on event escalation TODO

Binary Logs
Current File Position
mylab-bin.000001 91 _4in.000001
mylab-bin.000001 791 lab-bin 000001
mylab-bin.000001 986 mylab-bin.000001
mylab-bin.000001

91
791
91
936

Binary Logs

798
B
0.96 KB

Log Space
Relay Logs

1.1KB
1.1KB
1.1KB
1.29 KB

ORACLE
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MySQL Enterprise Support

« R ROMYSQLDI > ST B LU R— NMEE

» MySQLFHEFREF—AICLZPR—K

» 2958 CIHFISADYR— hrigtt

e AT FIA V=R NTIELE, )\vF, 7vTFT— MO
» 24BFMEIx365HHR— b

» H|EHIPEHOA—b- 1227 >2b @
MysQL I>HILT4>4 - Hik— b

Get immediate help for any MySQL
issue, plus expert advice
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MySQL Consultative Support

Make the Most of your Deployments

cJE—b-’IIN-2a1—-F1>

- LJUI—323>-LE1—

« N—F433=>7-LE1—

c AF—V-LE1—-

« JT)—-LE1— 9
c NIA—NDR-F1—Z>7

e ...and more
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&
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Q&A

Q:ERHAL VT —23 % BRR — KIRREDERItE CEEZUIEE. /\{ZFEI’\J(Zﬂ@b‘ﬁ(@é@'@(;@b\'@bﬁb‘ ?
A: (V. ZEFEBADIZ S LUTF OOV ROEESZIEIRLTH, 7JUT -3 ICACKZIRI DAL —JOJ (CEEEHE 0o
BICRBDT. VAR AERDIGE (RHERREIIADL TUT -3 (FA-SYNCTRIEAESERDONBELLNERBVET,

SET rpl_semi_sync_master_wait_point= [AFTER_SYNC|AFTER_COMMIT]

Q: YILFALYRZAL =T DIZBECEDALY RHNEITUTEITENDDTLLIN ?
SET slave_parallel_type=[logical_clock|database]
slave-parallel-type=LOGICAL_CLOCK --slave-parallel-workers=N

A: UFORIODELS(C, Appheer/‘J AR _LEJ:D“Oj]fﬁL/'CEﬁESﬂi?o

. Insert... Sender
@ thread
binary log
Insert... Insert... Insert...
—»  Network ‘X
Prepare

Master Relay
info Log commit

Info

- BUAM LRI TORS Y2 (E M TUTEITEINE T
- MATUTEITEIND NI D2 3V FENENIRIZIU TAZY RSN A AR MIFEELEEA.
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Concurrent Execution History

Applier on the Master
Threads

Receiver
thread

Parallel
on the Slave

relay log binary log

I \ot Executed in
Parallel

;. Commit

e

Copyright © 2014, Oracle and/or its affiliates. All rights reserved. |

58



