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B VySQLL T —avdeyk7yT

» [Master] FEEA TS arE & TELTEE,
— server—id
— log—bin
— datadir *

* [Slave] FEEA 7L av#H{/ELTES),
— server—id
— datadir *
— port *
— socket * (if in Unix like OS)

 [Master]L 74— a3> O A—H%#4ERK
— “REPLICATION SLAVE"#E[R %+ 5

CREATE USER 'sluser'@'localhost' IDENTIFIED BY 'slpass';
GRANT REPLICATION SLAVE ON *.* TO 'sluser'@'localhost';
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B VySOLL FUbr—as vk Ty T

« [Slave] "CHANGE MASTER TO av > R#E1T:
— MASTER HOST
— MASTER_USER
— MASTER_PASSWORD
F=lE. N6 DATLavFHRET7AILIZE
* [Slave] "START SLAVE a<>REET

CHANGE MASTER TO
MASTER _HOST='localhost',
MASTER _USER='sluser',
MASTER _PASSWORD="'slpass';
START SLAVE;

¥MySQL 5.6M1HE. X1 T4E LEDT=HIZCHANGE MASTER TOBfIZMASTER_USER. MASTER_PASSWORD#%
FEEET(Z. START SLAVERFZIEE T B EHARE, (master.infoRIZA—H RA/I/NNRT—RF N RESNDZEEFC)
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=>MySQL5.6|=T. BENIZz— LA —/\—TEBRXJ)TrEiRH

— EHESHBEONEEZ SRS EHEHEA
— AL—TBTOO—KRN\SO XD A

http://dev.mysgl.com/doc/refman/5.6/en/replication-howto.html
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. MySQLL ) r— a3 THOIZaRE )

« MySQL Proxyz #I| F
— Master : proxy-backend-addresses

— Slaves : proxy-read-only-backend-addresses
http://dev.mysql.com/doc/refman/5.6/en/mysql-proxy-configuration.htmi

- MySQL®MJIDBC Driver "MySQL Connector/J"% ¥ F

http://dev.mysql.com/doc/refman/5.6/en/connector-j-reference-
configuration-properties.ntmi
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ERBILT)r— 3>

]

1. commit write 4-1. send_ok()

3. update inlog

[ —

4-2. send update;
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. Non-deterministicoT?

. JERTEMIESQLX
=TT 5-VIHERENEDLLEREMELH S,
- UUID(). UUID_SHORTY()
- USER()
- FOUND_ROWS()
- LOAD_FILE()
- SYSDATE()
- GET_LOCK(). RELEASE_LOCK()
- IS_FREE_LOCK(). IS_USED_LOCK()
- MASTER_POS_WAIT()
- SLEEP()
- VERSION()
- Y—rELOLIMITA]
- UDF, EREMDANTRTAL—Ux/D709 3>
- INFORMATION_SCHEMA®MZ iR
~ READ-COMMITTED/READ-UNCOMMITTED
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NAFyasdnsEs

. H%h1k: --log-bin=binlog

. —EIFi~: SHOW BINARY LOGS;

. NBEDHEE:
_ SHOW BINLOG EVENTS IN 'binlog.000001'
- mysqlbinlog binlog.000001

. HIB&: PURGE BINARY LOGS TO 'binlog.000002'
. BEHIFR: --expire-logs-days=30
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JBAL V) r— 3>

1. commit write 6. send__ok()

3. update
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. Semi-synchronous Replication

* On master
— INSTALL PLUGIN 'rpl_semi_sync_master SONAME
'semisync_master.so’;
— SET rpl_semi_sync_master_enabled=1;
— SET rpl_semi_sync_master_timeout=1000; (1s, default 10s)
* On slave
— INSTALL PLUGIN 'rpl_semi_sync_slave' SONAME
'semisync_slave.so’;
— SET rpl_semi_sync_slave_enabled=1;
— START SLAVE;

ORACLE"
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. Semi-synchronous Replication
Checking the state

 On master
— Rpl_semi_sync_master_status
— Rpl_semi_sync_master_ clients
— Rpl_semi_sync_master _yes tx
— Rpl_semi_sync_master no_tx
* On Slave
— Rpl_semi_sync_slave_status
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Replication Monitoring

Threads Binary Logs Master Position Log Space

= Servers Type Time Behind
Current File Position Binary Log Position Binary Logs Relay Logs

w
2
=

= == - Replication 1 {4) MIXED

"% mylab_localdomain:3306 master/slave 00:00:00 mylab-bin 000001 791 mylab-bin.000001 791 791B 11KB
00:00:00 mylab-bin 000001 791 mylab-bin.000001 791 7918 11KB
00:00:00 mylab-bin 000001 986  mylab-bin.000001 791 096 KB 11KB

00-:00-00 mylab-bin 000001 986 129 KB

‘% mylab_localdomain:3307 master/slave

‘& mylab localdomain:3308 master/slave
‘% MLORD-PC:3306 slave

<M <N <] <D=
(<M <M <]y <]
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. MySQL 5.6 THsR{ERA 2k
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B 5 0—/3 LRSS H 532 ID(GTID)

« BREDLIT)r—LavRIETLBR SIS UF o230 n
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— ;SO 3 E—RICEATESEANFE/ N1 2508k
c TTAINA—IN—DE=HIZ. RIBRFIDRAL—TZBENERH
- ZEREBROLI)T—avh B 5IC Slave

Master %g

GTID=123456
,, Slave Slave
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. JRa—n\ LS ¥HL32ID(GTID)
- OSYMEIZGTIDAEREIN DS

— server_uuid:number
a61678ba-4889-4279-9e58-45ba840af334:1

— server_uuid [ZT&> T, Yb—N\Z—EIZHANTES
— number (&, Y —/N\EBEL TSI 3 081219 DEMT S
» GTIDII/N\AFYBJIZREHFSINSD

> |GTID GTID -

« GTIDIZ&K>T,. AL—TIZ&B 5050230 0BETEHS
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B 5 0—/3 LRSS H 532 ID(GTID)

c JxAI)IA—N— FRADERBRFOEEM . TRI—%ZEH)
— AL—TEFH LWLV REI—IZETMNZET LTLASGTID 225
— RRA—IRAL—THBEFTLTWEWSOY I3 T E
AL—TIZ#ES

- @@GTID_EXECUTED TE{TMNETL=GTID #HEZETES
— WE2HI1) SELECT @@global.gtid_EXECUTED;

* YREA—DEER, ROV IVIFEEMICEREIND
— EHEOFRHEALR
— CHANGE MASTER TO MASTER_AUTO_POSITION = 1
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B 55 t—TlAL—T

« ROV DIFERMIET7AILICHEHESNA TS

— master.info. relay-log.info

« AL—TH—/\[ZHELVT, Commit &
fsyncOEI TSy aNEE6? Data
— ROV ET—RDIRAIYFNREE
— YANYBFIZ, BEs = R arhn Crash!
Dﬁ?&ﬁﬁﬁ L’—CL’ia Position Info
— FEITHRIODIAVEEIET HD, T
AL—TOBEEINTYTHRBE Y Time
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B 55 t—TlAL—T

- master.info, relay-log.info @ 1&#HZInnoDB_EDT—T JLIZ

F& R gE
— T—RERDIIVDERELI T I3 FILIZEIAH A EE

=JL =2

— master_info_repository. relay_log_info_repository TExiE
« AL—TH—/\NNU5y a2l T,
TRA—EDRIEAMEENZZLY
— 59y at—2(Z95=HIZIE.
relay log_info_repository=TABLE &

=JL ==

relay log_recovery=ON %% i€

« KYUBELGL T r—a RENEER]
TTu‘ne
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http://dev.mysql.com/downloads/tools/utilities/
http://dev.mysql.com/downloads/tools/utilities/
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. MySQL Utilities&lE?

» MySQLZEIE Y 51-ODPythonR 7 T+E

« TxF/N—ar31.3.5

e 74t XILGPLV2

« A—FSA4T7SVEHAELTVWADTILELE S

s SESFLEREBIARIEN/N—TEHY—ILIEUNBEE
- Ay O—k4

http://dev.mysqgl.com/downloads/tools/utilities/

ORACLE"

34 | Copyright © 2013, Oracle and/or its affiliates. All rights reserved


http://dev.mysql.com/downloads/tools/utilities/

_ T—XTIF¥

Scripts Connector/Python <
Command R Common
Module Library Classes
mysql.utilities.command mysq|l.utilities.common

MySQL Utilities Library
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F—HR—R B

mysqldbcompare - T—2XROE R T LLE

mysqldbcopy — Bl D H—/\[ZTF—AR—RXZFOE—
mysqldbexport — T—REAFIT—RETH AR—k
mysqldbimport — T—REAIT—R%F A4 AR—

mysqldiff - H—/\EDT—TIWEEF T IPDEEZLLE
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General Utilities

mysqldiskusage - T— ILE LUV T =277/ IL DY A XEFRK K

* mysqlindexcheck— A TYIRDEEETF V)

 mysqlmetagrep — T— 7 ILEEED AR T —R%grep (ERKRHEF AT
* mysqlprocgrep — 7 Ot X [E#RZgrep (ERREFIFH)

* mysqluserclone — Bl DY —/N\IZA—HF7hHO U EZaE—

e mysqluc—-aAXUKRSAUIREE
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High Availability

mysqlfailover - L7 — 3> O BEI I —ILA —/\—
mysqlreplicate — L7 — 3 %% E

mysqlrpladmin—- L) —33 0 DK IEEE
mysqlrplcheck = L 74— a0 MIELKERESN TS DFEER

mysqlrplshow — L7 —av b ROV (B FRER) ZXw

ORACLE"
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. Server Operations

- mysglserverclone — BEfFDMySQL Y —/\DIE—%ERk
- mysqlserverinfo — B—/\DFEPIK R E TR~

ORACLE
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. mysqlfailoverl2&kd B8 7z—ILA—/\—

* GTIDAEMIZHS=-MySQL 5.6 BE Iz — /LA —/\—h A 5E
c LT —23  DREIREEFVY
« 1.34KY . T—FEVELTORRELAIEEIC
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mysqlfalloverI_J:éEEII?I—)WJ'—/ \—

CHaNS] Terminal — Python — Bx2 e

HySQL Replication Failower Utility
Failover Mode = auto Mext Interwal = ked Apr 4 11:259:54 26l2

Master Information

Binary Log File Fosition Binlog Do DB Binlog Ignore DB
mysgl-kin, @@@al 1835

FReplication Health Status

| MASTER | | |
| SLAWE | | |
| SLAWE | | |
| SLAWE | | |
| SLAWE | | |
I I I I
I I I I
I I I I
I I I I

| localhost

| localhost

| localhost

| localhost

| localhost

| | SLAYE
| | SLAYE
| | SLAYE
I I

localhost
localhost
localhost
localhost

D-quit R-refresh H-health G-GTID Lists U-UUIDs L-log entries Up|Down-scroll

ORACLE’
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. mysqlfailover

e Jx— LA —/N\—DF—F

« Auto - FTEHIACDAL—T . FOERFNLUSNDAL—TIZ
Jr—I)LA—/\—

e Elect —{E#H#)RAFDAL—T DHAHZITT— LA —I\—
e Fail - YRA—BEERFIZIZS>—ET S

ORACLE"
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. mysqlfailover

« HERDRA M

« exec-fail-check - 7)) —La B DORIEEZRHELT,. 7z—)L
A—IN—DBBENIRTHR) TEELT

« exec-before - Zx— LA —/\—H I BRINZEFTINBAIRIY TR

« exec-after - LWV AA—IZTz— LA —/N\—LEERIZETEINS
ATk

. exec-post-fail - Zx—J)LA—/N\—MNZETL. ETOAL—THFHLL
YRI—%SRBLI-EZTETINARYYTH

ORACLE"
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. JRa—n\ LS ¥HL32ID(GTID)
- OSYMEIZGTIDAEREIN DS

— server_uuid:number
a61678ba-4889-4279-9e58-45ba840af334:1

— server_uuid [ZT&> T, Yb—N\Z—EIZHANTES
— number (&, Y —/N\EBEL TSI 3 081219 DEMT S
» GTIDII/N\AFYBJIZREHFSINSD

> |GTID GTID -

« GTIDIZ&K>T,. AL—TIZ&B 5050230 0BETEHS

ORACLE
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. Global Transaction Identifiers

- FILWLWIUr—iarn7akall:
— AL—7JI& masterrrange &9 IDEYRF2—I[Z1£%
— Y RAL range LA DETDOISIU T I 30EAL—T (3£

binlog binlog

A id1:T1 g 1. id1...id2 id1-T1
A id2:T2 B id2:T2

(master) (slave)

ORACLE’




. Global Transaction Identifiers

: FLLVER
master> CREATE TABLE t1 (a INT); J gtid_executed ]
master> SELECT @ @global.gtid_executed;

a61678ba-4889-4279-9e58-45ba840af334:1
master> INSERT INTO t1 VALUES (1);
master> INSERT INTO t1 VALUES (2); A A RIXIDOFE }

master> SELECT @ @global.gtid executed;
a61678ba-4889-4279-9e58-45ba840af334:1-3

ORACLE"




. Global Transaction Identifiers

master> SELECT @ @global.gtid_executed;
a61678ba-4889-4279-9e58-45ba840af334:1-10000

slave> SELECT @ @global.gtid_executed;
a61678ba-4889-4279-9e58-45ba840af334:1-9999

oY HL a3 MRAL—TIC
R SN TLVELY

ORACLE
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. GTIDIZ&ALTYHr— 3>
HERIF:

— MUY O aUE S R—FLEERARNL—U I (INNODB)YDT—J JL &
YR—kLEBEWRIN—D IO (MYISAMAZE)DT—T L%,
B—DrZoH o230 NPSQLX TEELAL (5.6.9L1%)

— CREATE TABLE ... SELECT Z{#RL%L

— CREATE TEMPORARY TABLE 4> DROP TEMPORARY TABLE #
FSUH ULV AEBTEITLALY

ORACLE"
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. GTIDIZ&ALTYHr— 3>

s —I\DT A —ILA—IN—D E A
1. T—20RHAZDRY . £THOY—N\E—BELL
2. £TOmy.cnflzTFEEZBMN:

gtid-mode=on
enforce-gtid-consistency=on
log-bin

log-slave-updates

3. 2THOY—/\ZEE)
4. 1T
> CHANGE MASTER TO MASTER AUTO POSITION = 1

ORACLE
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GTIDIZ&ALT)Hr— 3>
« Jx— LA —/\—

slavelZT,. HLWLWIAA—ZIEFE:
> CHANGE MASTER TO MASTER HOST '<host>',

MASTER PORT = <port number>,
MASTER_USER = '<user name>'
MASTER PASSWORD = 'secret';

s [NAF)BT ROV I DEEIIFRE

ORACLE"
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. GTID NEXT

*GTID_NEXT — v2av TEDVRTLEH

« T4k “AUTOMATIC”
— H—I\DBRDSUHF I3V AIZ GTIDEAER

« AL—T DALYRA “UUID:NUMBER” %8
— H—NF IBESNI=GTID #RDISHYHL 3V THEA

ORACLE
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GTID NEXT

« 75472k £GTID _NEXT ZE{5 A &E:

set gtid_next="id";
insert

id,insert

= mysqlbinlog AY SET GTID_NEXT X% H 71:

binary log

id1,trx1
id2,trx2—— mysglbinlog ——

53 | Copyright © 2013, Oracle and/or its affiliates. All rights reserved.

set gtid_next = “id1”;
trx1
set gtid_next = “id27;
trx2

ORACLE"




. GTIDs Must Be Unique

« ACGTIDD UYL UL, 2EETTEMLLY:

T

ORACLE




. GTIDs Must Be Unique

« BILGTIDD RS Y3V E 2EETTEALN:

idd trx1
IdT,trx2

« BICGTIDD LS I3V EBERTLEGE - MUY ooaviE

A¥xvTEhb
@ ) idit

ORACLE
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. GTIDs Must Be Unique

« BILGTIDD RS Y3V E 2EETTEALN:

idd trx1
{ IdT,trx2

« BICGTIDD LSO EBERETLEGE - MUY ooavid
AxvTEhb

id1,trx1

set gtid_next="id1";
trx2

ORACLE
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. GTIDs Must Be Unique

* RICGTIDD S HF UL avid, 2EEITTEELNY:

idd trx1
{ IdT,trx2

« BICGTIDD LSO a3VEBERTLEGE - MUY ooavid

AxvTEhbd

set gtid_next="id1";

trx2

id1,trx1

a—

A trx2 not executed! ]
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Skipping a Transaction

- GTID_NEXTOFERBI: RELEFS YO0 RAXvTTH
= MUY OV IEEETINGL

LI r—2av RO avEBESE AT TIEFR+5

Bad
transaction

dl,trx1, id1,trx1
A !d2,trx2, » B
1d3,trx3
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Skipping a Transaction

« GTID NEXTOERF: FELS OO 0ERATvTTH
« NSUY O AV IFBEETEINGL
LT —23 DR IVERESE ST TIEA 4

Bad
transaction

dl,trx1, 1d1,trx1,
A 1d2,trx2, B 1d3,trx3
1d3,trx3

59 | Copyright © 2013, Oracle and/or its affiliates. All rights reserved.

ORACLE"




Skipping a Transaction

- GTID_NEXTOFERBI: RELEFS YO0 RAXvTTH
= MUY OV IEEETINGL

LI r—2av RO avEBESE AT TIEFR+5

trx2 comes back
after reconnect
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. Skipping a Transaction
« NSUY LIV ERXZ VT T HHIE

_ set gtid_next="id2”;
@ commit;

Bad
transaction

dl,trx1, id1,trx1
A 1d2,trx2,
1d3,trx3
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. Skipping a Transaction
« NSUY LIV ERXZ VT T HHIE

_ set gtid_next="id2”;
@ commit;

Bad
transaction

dl,trx1, 1d1,trx1,
A 1d2,trx2, 1d2,-
1d3,trx3
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. Skipping a Transaction
« NSUY LIV ERXZ VT T HHIE

_ set gtid_next="id2”;
@ commit;

Bad
transaction

dl,trx1, 1d1,trx1,
A Id2,th2, id21_1
1d3,trx3 1d3,trx3
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. Skipping a Transaction
« NSUY LIV ERXZ VT T HHIE

_ set gtid_next="id2”;
@ commit;

id1,d2,d3__ _
id4, trx4, ...

-
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. Filters

= --replicate-ignore-table etc
= NSUH O AV FEREIND
s AL—TFEDIS YUV EERITT S

Filters out|| Logs id2 with an
trx2 empty transaction

C_ D id1.trxd, id1.trx1,
A 1d2,trx2, B 1d2,-
1d3,trx3 1d3,trx3

(master) (slave)

A\ 4
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Pl

s ROV EAMNGBIZEDH DS E:
— ASBORSUH O IZxt T AGTIDT,. ZOMS UYL avEETT 5
RO aVEBEDROIAVICRT Ak
—- TERW
NBEDSUH I avERAXYT T BHE:
— GTIDZRRT, ZENEFNDGTIDIZHLTED ISV H I avEOaIVRT S
s LIJYr—a 4L 3—IE, BEIMNIZEDLS T3 %039k 5

all
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Hardware and Software
Engineered to Work Together
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