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mysql. user ROFEZENZES M password B8y authentication string,

RN,

it Performance Schema, EHMREBR[.

Performance Schema S|\ 5%k instrumentation, TEFBEYE Memory usage instrumentation,
OAEFRESE WSQL INEEAIE)T, Metadata Locking Instrumentation, OJFREE MDL B
BI&)WT, Stage Progress instrumentation, OJFASEZEE Online DDL BUHE,

@ —fh &S5 (INSERT, DELETE, UPDATE), [@—ft A8 (BEFORE, AFTER), fUFOIEZ MAA
8o bz Al, RAVFEIR—TRLRES.

InnoDB [REZFRFNDKE, T ZE], BB ha partition #ORSINAI,
DXERIFIERRTGRIE.

RS SYS R, Bt S MySQL BB R FRIQMAIE L,

[RESZRF JSON KA, HSIATIRZ JSON iK%

SIAS #BZiEEN T E-mysqlpump, iﬁ«%i&nm%ﬁﬁ Bino

SINT #E,Im L ]-mysqlsh, HXXRF=ES: JavaScript, Python and SQL, PAff APT: X
DevAPT, AdminAPI, Hd, BIZ TR MySQL {ENSGETIEIBEERITIRE, BEHETEIE InnobB
Cluster,

mysql_install db #%mysqld ——initialize {{&, ASRETIAIBNFEL.

[REESL #F systemd,

S| super read only 3%&I,

O[S E SELECT 2/EBIN VK (max_execution time),

OJ)@1J SHUTDOWN 655K i) MySQL 324l

S|IAT innodb_deadlock detect &I, ESHARHR T, TBAIZIETRKIATLIHLM,

Page 4 / 185 MySQL Guide for Oracle DBA




»

»

SIAS Optimizer Hints, QEIBQRIIEHITH[EITH, WESESFB ICP, MRRF, LA,
QA Index Hints,
GIS BUIBsR, BIEfEBEA Boost. Geometry B ZBIRY GIS &%, InnoDB FFIAZIFEBRSI.

MySQL 8.0
2018 £, MySQL 8.0 &1, HBFEW TSR NEH.

VV VYVVVVVV Y VVVVVVVVY VY VY

\ A1

\ A1

VV VVVVVYVY VVVVY VY VY

SIATSIRERY, ETF InnoDB IR, FIEZHMRMAT nysql FEP, NWELATN, @ mysql
FERNHTARAET I, REEFEBR TR nysql. ibd XHD, ABET mysql BR N

Atomic DDL,

&13°5 INFORMATION SCHEMA, Hh, SHXRSSMWNAETEIESZHNONE, Eivza, ERNIGHN
o

PERFORMANCE_SCHEMA &18MEER T, HEABZ MRS/,

AG0A&S| (Invisible index),

FERZRSI,

B2HE.

NERFIAT, (Common table expressio ns).

BOKZEL (Window functions),

BE (Role),
BE4E (Resource Groups), TJANRHISIZTARNEERANGE, Bal, AEREBNR
BRE CPU,

SIAS innodb_dedicated_server ¥5Il, TETIRFIBOIANERINTIRE

innodb buffer pool size, innodb log file size 0 innodb flush method,

1R N0D (ALGORITHM=INSTANT),

JSON SEFHIE D83 (JSON Partial Updates),

B8+ AT Ao

JRANEBLEE (SET PERSIST),

ZRIANSRFER latinl BN utfSmb4,

ZRAFTS UNDO R=|5), BTFALIBEKE (innodb undo tablespaces), #£MySQL 5.7 B, 2R
UATB, 28, RENBHRIRE.

BNl

Redo Log BUiH, BIBEARFZTRPEIEHAREA log buffer, TJRITHMEN

innodb_log buffer size BYA/|\o

PRABNAIEIEAE R mysql native password 888U caching sha2 password,
FRARNAIBET ZR B MEMORY SIZESE N TempTable 5|2, B FRIE, EEXRBUTK O
VARCHAR, VARBINARY 225K =2E3. M MySQL 8.0. 13 FHI4, TempTable 2|25 55 BLOB =2E5,
Grant NGB,

SELECT ... FOR SHARE %0 SELECT ... FOR UPDATE i&G)ch2| A\ NOWALT 0 SKIP LOCKED Y5, f2
REBEHSRARITIOM,

TENRIATCOUILR, LS 4 PMEXRREY, REGEXP _INSTR(), REGEXP LIKE(), REGEX P_REPLACE (),
REGEXP_SUBSTR() o

ﬁi@@fﬁ%ﬁ&?ﬁﬂﬁmﬁﬁﬂﬁi KZEEHERSE Buffer Pool b, MEMNZE], RRIZEIEEL
R P,

ha_partition EOMNKIBERRER, WRBHEAHXEK, REEEEA InnoDB #5512,

SIN S BUBRIE BIRKE X SUPER 1XPR, INFERS T SUPER ARSI warning,

GROUP BY BOAREBRRINHR.

MySQL 5. 7 SIABIRZENIZRFHETIXY Redo Log #] Undo Log TR

information schema @@ innodb locks 0 innodb lock waits T"#EER, VML
performance schema QOpY data locks 0 data lock waits T,

S| performance schema.variables info 3%, & 5SS ¥BISEBRRISHISE T,

B NFELIRIRES 2841 (performance schema. events errors summary Xxx)o
AT EENENFN 897 (call sys.ps statement avg latency histogram() ),

SRR B2 (ALTER TABLE ... RENAME COLUMN old name TO new na me),
APZROIZEEINRES (Reuse Policy)o

FER: PASSWORD () (¥, XFiEkREIE®EY “SET PASSWORD ... = PASSWORD ( a uth_string’) ”
kg =

RIBEMER Query Cache &R, ] Query Cache BX VL SFURIEIDRNEZH.

BLOB, TEXT, GEOMETRY F0 JSON ZEZDIFIRERIAE.
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> OB RESTART <> &/3 MySQL SEHls

MySQL 8.0 BVFTi&ThaE

https://dev. mysql. com/doc/refman/8. 0/en/mysql-nutshell. html
> MySQL 8.0: What Is New in MySQL 8.0
> MySQL 5.7: What Is New in MySQL 5.7
> MySQL 5.6: What Is New in MySQL 5.6
> MySQL 5.5: What Is New in MySQL 5.5

Data dictionary

MySQL now incorporates a transactional data dictionary that stores information about database
objects. In previous MySQL releases, dictionary data was stored in metadata files and
nontransactional tables. For more information, see Chapter 14, MySQL Data Dictionary.

Atomic Data Definition Statements (Atomic DDL)

An atomic DDL statement combines the data dictionary updates, storage engine operations, and
binary log writes associated with a DDL operation into a single, atomic transaction. For more
information, see Section13.1.1, “Atomic Data Definition Statement Support”

Security and account management

These enhancements were added to improve security and enable greater DBA flexibility in account
management

Resource management

MySQL now supports creation and management of resource groups, and permits assigning threads
running within the server to particular groups so that threads execute according to the resources
available to the group.

InnoDB enhancements

The InnoDB storage engine now uses the MySQL data dictionary rather than its own storage
engine—specific data dictionary. For information about the data dictionary, see Chapter 14, MySEL
Data Dictionary.

MySQL system tables and data dictionary tables are now created in a single InnoDB tablespace file
named mysql. ibd in the MySQL data directory. Previously, these tables were created in individual
InnoDB tablespace files in the mysql database directory.

Renaming a general tablespace is supported by ALTER TABLESPACE ... RENAME TO syntax

The new innodb dedicated server configuration option, which is disabled by default, can be used
to have InnoDB automatically configure the following options according to the amount of memory
detected on the server:

» innodb buffer pool size
» innodb log file size
» innodb flush method

The InnoDB storage engine now supports atomic DDL, which ensures that DDL operations are either
fully committed or rolled back, even if the server halts during the operation. For more information,
see Section13.1.1, “Atomic Data Definition Statement Support”

Tablespace files can be moved or restored to a new location while the server is offline using
the innodb directories option. For more information, see Section 15.7.7, “Moving Tablespace Files
While the Server is Offline” .

To reduce the size of core files, the innodb buffer pool in core file variable can be disabled
to prevent InnoDB buffer pool pages from being written to core files.

As of MySQL 8. 0.13, user—created temporary tables and internal temporary tables created by the

optimizer are stored in session temporary tablespaces that are allocated to a session from a pool
of temporary tablespaces. When a session disconnects, its temporary tablespaces are truncated
and released back to the pool. In previous releases, temporary tables were created in the global
temporary tablespace (ibtmpl), which did not return disk space to the operating system after
temporary tables were dropped
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https://dev.mysql.com/doc/refman/8.0/en/mysql-nutshell.html
https://dev.mysql.com/doc/refman/5.7/en/mysql-nutshell.html
https://dev.mysql.com/doc/refman/5.6/en/mysql-nutshell.html
https://dev.mysql.com/doc/refman/5.5/en/mysql-nutshell.html
https://dev.mysql.com/doc/refman/8.0/en/data-dictionary.html
https://dev.mysql.com/doc/refman/8.0/en/atomic-ddl.html
https://dev.mysql.com/doc/refman/8.0/en/data-dictionary.html
https://dev.mysql.com/doc/refman/8.0/en/data-dictionary.html
https://dev.mysql.com/doc/refman/8.0/en/alter-tablespace.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_dedicated_server
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_buffer_pool_size
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_log_file_size
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_flush_method
https://dev.mysql.com/doc/refman/8.0/en/atomic-ddl.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_directories
https://dev.mysql.com/doc/refman/8.0/en/innodb-moving-data-files-offline.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-moving-data-files-offline.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_buffer_pool_in_core_file

The innodb temp tablespaces dir variable defines the location where session temporary
tablespaces are created. The default location is the #innodb temp directory in the data directory.
The INNODB SESSION TEMP TABLESPACES table provides metadata about session temporary tablespaces.
The global temporary tablespace (ibtmpl) now stores rollback segments for changes made to
user—created temporary tables.

Character set support

The default character set has changed from latinl to utf8mb4. The utf8mb4 character set has several
new collations, including utf8mb4 ja 0900 as cs, the first Japanese language—specific collation
available for Unicode in MySQL. For more information, see Section 10.10.1, <“Unicode Character
Sets” .

Optimizer

These optimizer enhancements were added:

o MySQL now supports invisible indexes. An invisible index is not used by the optimizer
at all, but is otherwise maintained normally. Indexes are visible by default. Invisible
indexes make it possible to test the effect of removing an index on query performance
without making a destructive change that must be undone should the index turn out to be
required. See Section8.3.12, “Invisible Indexes”

o MySQL now supports descending indexes: DESC in an index definition is no longer ignored
but causes storage of key values in descending order. Previously, indexes could be scanned
in reverse order but at a performance penalty. A descending index can be scanned in forward
order, which is more efficient. Descending indexes also make it possible for the optimizer
to use multiple—column indexes when the most efficient scan order mixes ascending order
for some columns and descending order for others. See Section8.3.13, “Descending
Indexes” .

o MySQL now supports creation of functional index key parts that index expression values
rather than column values. Functional key parts enable indexing of values that cannot
be indexed otherwise, such as JSON values. For details, see Section13.1.14, “CREATE
INDEX Syntax” .

Internal temporary tables

The TempTable storage engine replaces the MEMORY storage engine as the default engine for in—memory
internal temporary tables. The TempTable storage engine provides efficient storage for VARCHAR
and VARBINARY columns. The internal tmp mem storage engine session variable defines the storage
engine for in-memory internal temporary tables. Permitted values are TempTable (the default) and
MEMORY. The temptable max ram configuration option defines the maximum amount of memory that the
TempTable storage engine can use before data is stored to disk

Logging

Error logging was rewritten to use the MySQL component architecture. Traditional error logging
is implemented using built—-in components, and logging using the system log is implemented as a
loadable component. In addition, a loadable JSON log writer is available. To control which log
components to enable, use the log error services system variable. For more information, see
Sectionb. 4.2, “The Error Log” .

Backup lock

A new type of backup lock permits DML during an online backup while preventing operations that
could result in an inconsistent snapshot. The new backup lock is supported by LOCK INSTANCE FOR
BACKUP and UNLOCK INSTANCE syntax. The BACKUP ADMIN privilege is required to use these statements.

MySQL L3 fift
TEHREFETA LRkt
Install MySQL on Unix

2.1 General Installation Guidance

Do

.2 Installing MySQL on Unix/Linux Using Generic Binaries
.3 Installing MySQL on Microsoft Windows

.4 Installing MySQL on macOS

.5 Installing MySQL on Linux

DO DO DO
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https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_temp_tablespaces_dir
https://dev.mysql.com/doc/refman/8.0/en/innodb-session-temp-tablespaces-table.html
https://dev.mysql.com/doc/refman/8.0/en/charset-unicode-sets.html
https://dev.mysql.com/doc/refman/8.0/en/charset-unicode-sets.html
https://dev.mysql.com/doc/refman/8.0/en/invisible-indexes.html
https://dev.mysql.com/doc/refman/8.0/en/descending-indexes.html
https://dev.mysql.com/doc/refman/8.0/en/descending-indexes.html
https://dev.mysql.com/doc/refman/8.0/en/json.html
https://dev.mysql.com/doc/refman/8.0/en/create-index.html
https://dev.mysql.com/doc/refman/8.0/en/create-index.html
https://dev.mysql.com/doc/refman/8.0/en/char.html
https://dev.mysql.com/doc/refman/8.0/en/binary-varbinary.html
https://dev.mysql.com/doc/refman/8.0/en/server-system-variables.html#sysvar_internal_tmp_mem_storage_engine
https://dev.mysql.com/doc/refman/8.0/en/server-system-variables.html#sysvar_temptable_max_ram
https://dev.mysql.com/doc/refman/8.0/en/server-system-variables.html#sysvar_log_error_services
https://dev.mysql.com/doc/refman/8.0/en/error-log.html
https://dev.mysql.com/doc/refman/8.0/en/lock-instance-for-backup.html
https://dev.mysql.com/doc/refman/8.0/en/lock-instance-for-backup.html
https://dev.mysql.com/doc/refman/8.0/en/lock-instance-for-backup.html
https://dev.mysql.com/doc/refman/8.0/en/privileges-provided.html#priv_backup-admin
https://dev.mysql.com/doc/refman/8.0/en/general-installation-issues.html
https://dev.mysql.com/doc/refman/8.0/en/binary-installation.html
https://dev.mysql.com/doc/refman/8.0/en/windows-installation.html
https://dev.mysql.com/doc/refman/8.0/en/osx-installation.html
https://dev.mysql.com/doc/refman/8.0/en/linux-installation.html

.6 Installing MySQL Using Unbreakable Linux Network (ULN)
.7 Installing MySQL on Solaris

.8 Installing MySQL on FreeBSD

.9 Installing MySQL from Source

.10 Postinstallation Setup and Testing

.11 Upgrading or Downgrading MySQL

2.12 Perl Installation Notes

Installing MySQL on Linux

DO DO DD DO DN DN

2.5.1 Installing MySQL on Linux Using the MySQL Yum Repository

2.5.2 Installing MySQL on Linux Using the MySQL APT Repository

2.5.3 Installing MySQL on Linux Using the MySQL SLES Repository
2.5.4 Installing MySQL on Linux Using RPM Packages from Oracle

2.5.5 Installing MySQL on Linux Using Debian Packages from Oracle
2.5.6 Deploying MySQL on Linux with Docker

2.5.7 Installing MySQL on Linux from the Native Software Repositories
2.5.8 Installing MySQL on Linux with Juju

2.5.9 Managing MySQL Server with systemd

Linux supports a number of different solutions for installing MySQL. We recommend that you use
one of the distributions from Oracle, for which several methods for installation are available:

Table 2. 7 Linux Installation Methods and Information

Type Setup Method Additional Information
Apt Enable the MySQL Apt repository Documentation
Yum Enable the MySQL Yum repository Documentation
Zypper Enable the MySQL SLES repository Documentation
RPM Download a specific package Documentation
DEB Download a specific package Documentation
Generic Download a generic package Documentation
Source Compile fromsource Documentation
Use Docker Hub, Docker Store, or Oracle

Docker Container Registry Documentation
Oracle Unbreakable Linux

Network Use ULN channels Documentation

ZENHBEREGBES

MySQL Installation Layout for Generic Unix/Linux Binary Package

Directory Contents of Directory

bin mysqld server, client and utility programs

docs MySQL manual in Info format

man Unix manual pages

include Include (header) files

lib Libraries

share Error messages, dictionary, and SQL for database installation
support—files | Miscellaneous support files

shell> groupadd mysql

shell> useradd -r —g mysql -s /bin/false mysql
shell> cd /usr/local

shell> tar xvf /path/to/mysql-VERSION-0S. tar.xz
shell> In =s full-path-to-mysql—VERSION-0S mysql
shell> cd mysql

shell> mkdir mysql-files

shell> chown mysql:mysql mysql—-files

shell> chmod 750 mysql—-files
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https://dev.mysql.com/doc/refman/8.0/en/uln-installation.html
https://dev.mysql.com/doc/refman/8.0/en/solaris-installation.html
https://dev.mysql.com/doc/refman/8.0/en/freebsd-installation.html
https://dev.mysql.com/doc/refman/8.0/en/source-installation.html
https://dev.mysql.com/doc/refman/8.0/en/postinstallation.html
https://dev.mysql.com/doc/refman/8.0/en/upgrading-downgrading.html
https://dev.mysql.com/doc/refman/8.0/en/perl-support.html
https://dev.mysql.com/doc/refman/8.0/en/linux-installation-yum-repo.html
https://dev.mysql.com/doc/refman/8.0/en/linux-installation-apt-repo.html
https://dev.mysql.com/doc/refman/8.0/en/linux-installation-sles-repo.html
https://dev.mysql.com/doc/refman/8.0/en/linux-installation-rpm.html
https://dev.mysql.com/doc/refman/8.0/en/linux-installation-debian.html
https://dev.mysql.com/doc/refman/8.0/en/linux-installation-docker.html
https://dev.mysql.com/doc/refman/8.0/en/linux-installation-native.html
https://dev.mysql.com/doc/refman/8.0/en/linux-installation-juju.html
https://dev.mysql.com/doc/refman/8.0/en/using-systemd.html
https://dev.mysql.com/downloads/repo/apt/
https://dev.mysql.com/doc/refman/8.0/en/linux-installation-apt-repo.html
https://dev.mysql.com/downloads/repo/yum/
https://dev.mysql.com/doc/refman/8.0/en/linux-installation-yum-repo.html
https://dev.mysql.com/downloads/repo/suse/
https://dev.mysql.com/doc/refman/8.0/en/linux-installation-sles-repo.html
https://dev.mysql.com/downloads/mysql/
https://dev.mysql.com/doc/refman/8.0/en/linux-installation-rpm.html
https://dev.mysql.com/downloads/mysql/
https://dev.mysql.com/doc/refman/8.0/en/linux-installation-debian.html
https://dev.mysql.com/downloads/mysql/
https://dev.mysql.com/doc/refman/8.0/en/binary-installation.html
https://dev.mysql.com/downloads/mysql/
https://dev.mysql.com/doc/refman/8.0/en/source-installation.html
https://dev.mysql.com/doc/refman/8.0/en/linux-installation-docker.html
https://dev.mysql.com/doc/refman/8.0/en/uln-installation.html
https://dev.mysql.com/doc/refman/8.0/en/mysqld.html

hell
hell

S
S

> bin/mysqld ——initialize ——user-mysql
> bin/mysql ssl rsa setup

shell> bin/mysqld safe ——user-mysql &

# Next command is optional

shell> cp support—files/mysql. server /etc/init. d/mysql. server

224 MySQL 8.0. 12

TER

BEIZEENH, —HHLEE MysSqL 8.0. 12

K& MySQL RIS

VB LRIINE, WRCZRE, TgllcElR. REEMHSB
find /usr/local —name ’*mysql* —print

grep mysql /etc/passwd
rpm —q mysql

find /usr/local —name ’*mysql* —print
find /usr/bin —name *mysql* -print

find / —name *mysql¥*

A Y
BIBRLRER
mkdir /u01/mydata
cd /u0l/mydata
xz —d /mnt/mysql-8. 0. 12-1linux-glibc2. 12-x86_64. tar. xz
tar xvf mysql-8.0.12-1inux—glibc2. 12-x86 64. tar

fiRE MySQL

[root@od mysqll]# tar xvf /mnt/mysql-8.0.12-1inux-glibc2. 12-x86 64. tar
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-print

12-x86_64/bin/myisam_ftdump
12-x86_64/bin/myisamchk
12-x86_64/bin/myisamlog
12-x86_64/bin/myisampack
12-x86_64/bin/mysql
12-x86_64/bin/mysql config editor
12-x86_64/bin/mysql secure_installation
12-x86 64/bin/mysql ssl rsa setup
12-x86 64/bin/mysql tzinfo to sql
12-x86_64/bin/mysql upgrade

12-x86 64/bin/mysqladmin

12-x86 64/bin/mysqlbinlog

12-x86 64/bin/mysqlcheck
12-x86_64/bin/mysqldump
12-x86_64/bin/mysqlimport
12-x86_64/bin/mysqlpump
12-x86_64/bin/mysqlshow
12-x86_64/bin/mysqlslap
12-x86_64/bin/mysqld-debug
12-x86_64/bin/mysql config

12-x86 _64/include/binary log types.h
12-x86_64/include/errmsg. h

12-x86 64/include/my command. h

12-x86 64/include/my list.h

12-x86 64/include/mysql. h
12-x86_64/include/mysql/client plugin. h
12-x86 _64/include/mysql/plugin auth common. h
12-x86_64/include/mysql/udf registration types.h
12-x86 64/include/mysql com. h
12-x86_64/include/mysql time.h
12-x86_64/include/mysql version. h
12-x86_64/include/mysqld error.h
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12-x86 64/include/mysqlx ername. h

12-x86 64/include/mysqlx_error. h

12-x86 64/include/mysqlx version.h
12-x86 64/1ib/1libmysqlclient. a

12-x86 64/1ib/libmysqlservices. a

12-x86 64/1ib/pkgconfig/mysqlclient. pc
12-x86 64/share/aclocal/mysql. m4

12-x86 64/docs/Changelog

12-x86 64/docs/INFO_SRC

12-x86 64/man/manl/comp err. 1

12-x86 64/man/manl/ibd2sdi. 1

12-x86 64/man/manl/innochecksum. 1

12-x86 64/man/manl/1z4 decompress. 1
12-x86 64/man/manl/my print defaults. 1
12-x86 64/man/manl/myisam ftdump. 1
12-x86_64/man/manl/myisamchk. 1

12-x86 64/man/manl/myisamlog. 1

12-x86 64/man/manl/myisampack. 1

12-x86 64/man/manl/mysql. 1

12-x86 64/man/manl/mysql. server. 1

12-x86 64/man/manl/mysql config. 1

12-x86 64/man/manl/mysql config editor. 1
12-x86 64/man/manl/mysql secure installation. 1
12-x86_64/man/manl/mysql ssl rsa setup. 1
12-x86_64/man/manl/mysql tzinfo to sql.1
12-x86 64/man/manl/mysql upgrade. 1
12-x86 64/man/manl/mysqladmin. 1
12-x86_64/man/manl/mysqlbinlog. 1
12-x86_64/man/manl/mysqlcheck. 1
12-x86_64/man/manl/mysqld multi. 1
12-x86_64/man/manl/mysqld_safe. 1
12-x86_64/man/manl/mysqldump. 1
12-x86_64/man/manl/mysqldumpslow. 1
12-x86_64/man/manl/mysqlimport. 1
12-x86_64/man/manl/mysqlman. 1
12-x86_64/man/manl/mysqlpump. 1
12-x86_64/man/manl/mysqlshow. 1
12-x86_64/man/manl/mysqlslap. 1
12-x86_64/man/manl/perror. 1

12-x86 64/man/manl/resolve stack dump. 1
12-x86_64/man/manl/resolveip. 1

12-x86 _64/man/manl/z1ib_decompress. 1
12-x86_64/man/man8/mysqld. 8
12-x86_64/LICENSE

12-x86_64/README

12-x86_64/bin/ibd2sdi
12-x86_64/bin/innochecksum
12-x86_64/bin/1z4 decompress
12-x86_64/bin/my print defaults
12-x86_64/bin/mysqld

12-x86 _64/bin/mysqld multi
12-x86_64/bin/mysqld safe
12-x86_64/bin/mysqldumpslow
12-x86_64/bin/perror

12-x86 64/bin/resolve stack dump

12-x86 64/bin/resolveip
12-x86_64/bin/z1ib _decompress
12-x86_64/1ib/mecab/dic/ipadic_euc—jp/char. bin
12-x86_64/1ib/mecab/dic/ipadic_euc—jp/dicrc
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12-x86 64/1ib/mecab/dic/ipadic_euc—jp/left-id. def
12-x86 64/1ib/mecab/dic/ipadic_euc—jp/matrix.bin
12-x86 64/1ib/mecab/dic/ipadic_euc—jp/pos—id. def
12-x86_64/1ib/mecab/dic/ipadic_euc—jp/rewrite. def
12-x86 64/1ib/mecab/dic/ipadic_euc—jp/right—id. def
12-x86 64/1ib/mecab/dic/ipadic euc—jp/sys. dic
12-x86 64/1ib/mecab/dic/ipadic euc—jp/unk. dic
12-x86 64/1ib/mecab/dic/ipadic _sjis/char.bin

12-x86 64/1ib/mecab/dic/ipadic sjis/dicrc

12-x86 64/1ib/mecab/dic/ipadic sjis/left—id. def
12-x86 64/1ib/mecab/dic/ipadic sjis/matrix. bin
12-x86 64/1ib/mecab/dic/ipadic sjis/pos—id. def
12-x86 64/1ib/mecab/dic/ipadic_sjis/rewrite. def
12-x86 64/1ib/mecab/dic/ipadic_sjis/right—id. def
12-x86 64/1ib/mecab/dic/ipadic_sjis/sys. dic

12-x86 64/1ib/mecab/dic/ipadic_sjis/unk. dic

12-x86 64/1ib/mecab/dic/ipadic_utf-8/char. bin
12-x86 64/1ib/mecab/dic/ipadic utf-8/dicrc

12-x86 64/1ib/mecab/dic/ipadic utf-8/left—id. def
12-x86_64/1ib/mecab/dic/ipadic_utf-8/matrix. bin
12-x86_64/1ib/mecab/dic/ipadic_utf-8/pos—id. def
12-x86 64/1ib/mecab/dic/ipadic_utf-8/rewrite. def
12-x86 64/1ib/mecab/dic/ipadic_utf-8/right—id. def
12-x86 64/1ib/mecab/dic/ipadic_utf-8/sys. dic

12-x86 64/1ib/mecab/dic/ipadic_utf-8/unk. dic

12-x86 64/1ib/mecab/etc/mecabre

12-x86 64/1ib/plugin/adt null. so
12-x86_64/1ib/plugin/auth_socket. so
12-x86_64/1ib/plugin/authentication_ldap sasl client. so
12-x86_64/1ib/plugin/component log filter dragnet. so
12-x86_64/1ib/plugin/component log sink json. so
12-x86_64/1ib/plugin/component log sink syseventlog. so
12-x86_64/1ib/plugin/component log sink test. so
12-x86_64/1ib/plugin/component validate password. so
12-x86 64/1ib/plugin/connection control. so

12-x86 64/1ib/plugin/debug/adt null. so

12-x86 64/1ib/plugin/debug/auth_socket. so

12-x86_64/1ib/plugin/debug/authentication ldap sasl client. so

12-x86_64/1ib/plugin/debug/component log filter dragnet. so
12-x86_64/1ib/plugin/debug/component log sink json. so

12-x86_64/1ib/plugin/debug/component log sink syseventlog. so

12-x86 _64/1ib/plugin/debug/component log sink test. so
12-x86 _64/1ib/plugin/debug/component validate password. so
12-x86 _64/1ib/plugin/debug/connection control. so

12-x86 64/1ib/plugin/debug/group replication. so

12-x86 64/1ib/plugin/debug/ha_example. so

12-x86 64/1ib/plugin/debug/innodb engine. so

12-x86 _64/1ib/plugin/debug/keyring file. so

12-x86 64/1ib/plugin/debug/keyring udf. so

12-x86 _64/1ib/plugin/debug/libmemcached. so

12-x86 64/1ib/plugin/debug/libpluginmecab. so

12-x86 _64/1ib/plugin/debug/libtest framework. so

12-x86 _64/1ib/plugin/debug/libtest services. so

12-x86 _64/1ib/plugin/debug/libtest services threaded. so
12-x86 _64/1ib/plugin/debug/libtest session attach. so
12-x86 _64/1ib/plugin/debug/libtest session detach. so
12-x86 64/1ib/plugin/debug/libtest session in thd. so
12-x86 64/1ib/plugin/debug/libtest session_info. so
12-x86 64/1ib/plugin/debug/libtest sql 2 sessions. so
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12-x86 64/1ib/plugin/debug/libtest sql all col types.so
12-x86 64/1ib/plugin/debug/libtest sql cmds 1. so

12-x86 64/1ib/plugin/debug/libtest sql commit. so

12-x86 64/1ib/plugin/debug/libtest sql complex. so
12-x86 64/1ib/plugin/debug/libtest sql errors. so

12-x86 64/1ib/plugin/debug/libtest sql lock. so

12-x86 64/1ib/plugin/debug/libtest sql processlist. so
12-x86 64/1ib/plugin/debug/libtest sql replication. so
12-x86 64/1ib/plugin/debug/libtest sql shutdown. so
12-x86 64/1ib/plugin/debug/libtest sql sqglmode. so
12-x86 64/1ib/plugin/debug/libtest sql stmt. so

12-x86 64/1ib/plugin/debug/libtest sql stored procedures functions

12-x86 64/1ib/plugin/debug/libtest sql views triggers. so
12-x86 64/1ib/plugin/debug/libtest x sessions deinit. so
12-x86 64/1ib/plugin/debug/libtest x sessions init. so
12-x86 64/1ib/plugin/debug/locking service. so

12-x86 64/1ib/plugin/debug/mypluglib. so

12-x86 64/1ib/plugin/debug/mysql no login. so

12-x86 64/1ib/plugin/debug/rewrite example. so

12-x86 64/1ib/plugin/debug/rewriter. so

12-x86 64/1ib/plugin/debug/semisync_master. so

12-x86 64/1ib/plugin/debug/semisync_slave. so

12-x86 64/1ib/plugin/debug/test security context. so
12-x86 64/1ib/plugin/debug/test services plugin registry. so
12-x86_64/1ib/plugin/debug/test udf services. so
12-x86_64/1ib/plugin/debug/validate password. so
12-x86_64/1ib/plugin/debug/version_token. so
12-x86_64/1ib/plugin/group replication. so
12-x86_64/1ib/plugin/ha_example. so
12-x86_64/1ib/plugin/innodb_engine. so
12-x86_64/1ib/plugin/keyring file. so
12-x86_64/1ib/plugin/keyring udf. so
12-x86_64/1ib/plugin/libmemcached. so

12-x86 64/1ib/plugin/libpluginmecab. so

12-x86 64/1ib/plugin/libtest framework. so

12-x86 64/1ib/plugin/libtest services. so

12-x86 64/1ib/plugin/libtest services threaded. so
12-x86_64/1ib/plugin/libtest session attach. so

12-x86 _64/1ib/plugin/libtest session detach. so

12-x86 _64/1ib/plugin/libtest session in_ thd. so

12-x86 64/1ib/plugin/libtest session info. so

12-x86 _64/1ib/plugin/libtest sql 2 sessions. so

12-x86 _64/1ib/plugin/libtest sql all col types. so
12-x86 64/1ib/plugin/libtest sql cmds 1. so

12-x86 64/1ib/plugin/libtest sql commit. so

12-x86 _64/1ib/plugin/libtest sql complex. so

12-x86 64/1ib/plugin/libtest sql errors. so

12-x86 64/1ib/plugin/libtest sql lock. so

12-x86 _64/1ib/plugin/libtest sql processlist. so
12-x86 _64/1ib/plugin/libtest sql replication. so
12-x86 _64/1ib/plugin/libtest sql shutdown. so

12-x86 _64/1ib/plugin/libtest sql sqlmode. so

12-x86 _64/1ib/plugin/libtest sql stmt. so
12-x86_64/1ib/plugin/libtest sql stored procedures functions. so
12-x86 64/1ib/plugin/libtest sql views triggers. so
12-x86 64/1ib/plugin/libtest x sessions _deinit. so
12-x86 64/1ib/plugin/libtest x sessions init. so
12-x86 64/1ib/plugin/locking service. so
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12-x86 64/1ib/plugin/mypluglib. so

12-x86 64/1ib/plugin/mysql no login. so
12-x86 64/1ib/plugin/rewrite example. so
12-x86 64/1ib/plugin/rewriter. so

12-x86 64/1ib/plugin/semisync_master. so
12-x86 64/1ib/plugin/semisync_slave. so
12-x86 64/1ib/plugin/test security context. so
12-x86 64/1ib/plugin/test services plugin registry. so
12-x86 64/1ib/plugin/test udf services. so
12-x86 64/1ib/plugin/validate password. so
12-x86 64/1ib/plugin/version token. so
12-x86 64/share/bulgarian/errmsg. sys
12-x86 64/share/charsets/Index. xml

12-x86 64/share/charsets/README

12-x86 64/share/charsets/armscii8. xml
12-x86 64/share/charsets/ascii. xml

12-x86 64/share/charsets/cpl1250. xml
12-x86 64/share/charsets/cpl1251. xml
12-x86 64/share/charsets/cpl1256. xml
12-x86 64/share/charsets/cpl1257. xml
12-x86 64/share/charsets/cp850. xml

12-x86 64/share/charsets/cp852. xml

12-x86 _64/share/charsets/cp866. xml

12-x86 64/share/charsets/dec8. xml

12-x86 64/share/charsets/geostd8. xml
12-x86 _64/share/charsets/greek. xml

12-x86 64/share/charsets/hebrew. xml
12-x86_64/share/charsets/hp8. xml
12-x86_64/share/charsets/keybcs2. xml
12-x86_64/share/charsets/koi8r. xml
12-x86_64/share/charsets/koi8u. xml
12-x86_64/share/charsets/latinl. xml
12-x86_64/share/charsets/latin2. xml
12-x86_64/share/charsets/latin5. xml
12-x86 64/share/charsets/latin7. xml
12-x86 _64/share/charsets/macce. xml

12-x86 _64/share/charsets/macroman. xml
12-x86 _64/share/charsets/swe7. xml

12-x86 64/share/czech/errmsg. sys

12-x86 64/share/danish/errmsg. sys
12-x86_64/share/dictionary. txt
12-x86_64/share/dutch/errmsg. sys
12-x86_64/share/english/errmsg. sys

12-x86 64/share/errmsg-utf8. txt
12-x86_64/share/estonian/errmsg. sys
12-x86 64/share/fill help tables. sql
12-x86_64/share/french/errmsg. sys
12-x86_64/share/german/errmsg. sys
12-x86_64/share/greek/errmsg. sys
12-x86_64/share/hungarian/errmsg. sys
12-x86 64/share/innodb _memcached config. sql
12-x86_64/share/italian/errmsg. sys
12-x86_64/share/ japanese/errmsg. sys
12-x86_64/share/korean/errmsg. sys

12-x86 64/share/mysql sys schema. sql
12-x86 64/share/mysql system tables. sql
12-x86_64/share/mysql system tables data. sql
12-x86 _64/share/mysql system users. sql
12-x86_64/share/mysql test data timezone. sql
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mysql-8. 0. 12-1inux—glibc2. 12-x86 64/share/norwegian—ny/errmsg. sys
mysql-8. 0. 12-1inux—glibc2. 12-x86 64/share/norwegian/errmsg. sys
mysql-8. 0. 12-1inux—glibc2. 12-x86 64/share/polish/errmsg. sys
mysql-8. 0. 12-1inux—glibc2. 12-x86 64/share/portuguese/errmsg. sys
mysql-8. 0. 12-1inux—glibc2. 12-x86 64/share/romanian/errmsg. sys
mysql-8. 0. 12-1inux—glibc2. 12-x86 64/share/russian/errmsg. sys
mysql-8. 0. 12-1inux—glibc2. 12-x86 64/share/serbian/errmsg. sys
mysql-8. 0. 12-1inux—glibc2. 12-x86 64/share/slovak/errmsg. sys
mysql-8. 0. 12-1inux—glibc2. 12-x86 64/share/spanish/errmsg. sys
mysql-8. 0. 12-1inux—glibc2. 12-x86 64/share/swedish/errmsg. sys
mysql-8. 0. 12-1inux—glibc2. 12-x86 64/share/ukrainian/errmsg. sys
mysql-8. 0. 12-1inux—glibc2. 12-x86 64/support—files/mysql—-log-rotate
mysql—8. 0. 12-1inux—glibc2. 12-x86 64/support-files/mysqld multi. server
mysql—8. 0. 12-1inux—glibc2. 12-x86 64/bin/libcrypto. so. 1. 0.0
mysql-8. 0. 12-1inux—glibc2. 12-x86 64/bin/libssl. so. 1. 0.0

mysql—8. 0. 12-1inux—glibc2. 12-x86 64/1ib/libcrypto. so

mysql—8. 0. 12-1inux—glibc2. 12-x86 64/1ib/libcrypto. so. 1. 0.0
mysql—8. 0. 12-1inux—glibc2. 12-x86 64/1ib/libmysqlclient. so

mysql—8. 0. 12-1inux—glibc2. 12-x86 64/1ib/libmysqlclient. so. 21
mysql—8. 0. 12-1inux—glibc2. 12-x86 _64/1ib/libmysqlclient. so. 21.0. 12
mysql-8. 0. 12-1inux—glibc2. 12-x86 _64/1ib/1libssl. so

mysql—8. 0. 12-1inux—glibc2. 12-x86 64/1ib/libssl. so. 1. 0.0

mysql—8. 0. 12-1inux—glibc2. 12-x86 _64/1ib/plugin/debug/libcrypto. so. 1. 0.0
mysql—8. 0. 12-1inux—glibc2. 12-x86 64/1ib/plugin/debug/libssl. so.1.0.0
mysql—8. 0. 12-1inux—glibc2. 12-x86 64/1ib/plugin/libcrypto. so. 1. 0.0
mysql—8. 0. 12-1inux—glibc2. 12-x86 64/1ib/plugin/libssl. so.1.0.0
mysql—8. 0. 12-1inux—glibc2. 12-x86_64/share/install rewriter. sql
mysql—8. 0. 12-1inux—glibc2. 12-x86_64/share/uninstall rewriter. sql
mysql—8. 0. 12-1inux—glibc2. 12-x86_64/support—files/magic

mysql—8. 0. 12-1inux—glibc2. 12-x86_64/support—files/mysql. server
mysql—8. 0. 12-1inux—glibc2. 12-x86_64/docs/INFO_BIN

mysql—8. 0. 12-1inux—glibc2. 12-x86_64/docs/INFO_SRC

[root@od mysqll#

[root@od mysqll# 1s

mysql-=8. 0. 12-1inux—glibc2. 12-x86 64

[root@od mysql]# In —s mysql-8.0.12-linux-glibc2. 12-x86 64 8.0.12

[root@od mysqll]# 1s -1

total 4

lrwxrwxrwx. 1 root root 35 Sep 17 02:12 8.0.12 —> mysql-8. 0. 12-1inux—glibc2. 12-x86 64
drwxr—-xr-x. 9 root root 4096 Sep 17 02:07 mysql-8.0. 12-1inux—glibc2. 12-x86 64

[root@od mysql]#

EERFPIIAMREE

[root@d u0l]# mkdir —-p /u0l/mydata/

[root@od u01]# cd /u0l/mydata/

[root@od mydata]# mkdir data binlogs admin backups innodata innologs
[root@od mydatal]# groupadd —g 300 mysql

[root@od mydatal]# useradd —u 300 —g 300 -d /home/mysql —s /bin/bash —c¢ “MySQL DBA” mysql
[root@od mydatal# passwd mysql

Changing password for user mysql.

New password:

BAD PASSWORD: it is based on a dictionary word

BAD PASSWORD: is too simple

Retype new password:

passwd: all authentication tokens updated successfully.

[root@od mydata]#

[root@od mydatal# chown —R mysql:mysql /u0l/mydata /u0l/mydata
[root@od mydatal]# su — mysql

[mysql@d ~]$ vi .bash profile

Page 14 / 185 MySQL Guide for Oracle DBA




[mysql@d ~J$
[mysql@d ~1$ cat .bash profile
# . bash profile

# Get the aliases and functions
if [ -f ~/.bashrc 1; then

. ~/.bashrc
fi

# User specific environment and startup programs
PATH=$PATH: $HOME/bin

PS1="$PWD> ’

MYSQL_BASE=/u01/mydata

MYSQL HOME=/u01/mydata/8. 0. 12

export MYSQL_BASE MYSQL_HOME

PATH=$MYSQL HOME/bin:$PATH

export PATH

[mysql@od ~J$

MySQL Directory Organization

A good way to separate MySQL files and software:

/u01/mydata/8. 0. 12 - Symbolic link to software directory location
/u01/mydata/data - Data directory for MySQL

/u01/mydata/binlogs - Binary log files location

/u01/mydata/admin — Administration files location
/u01/mydata/backups - Backup files location

/u01/mydata/innodata — InnoDB shared location

/u0l/mydata/innologs — InnoDB transaction logs location

A)9a10 MySQL

https://dev. mysql. com/doc/refman/8. 0/en/data-directory-initialization—mysqld. html
[mysql@d ~1$cd /u0l/mydata/8.0. 12

[mysql@od 8.0.12]$bin/mysqld ——initialize —user=mysql

[mysql@od 8.0.12]$bin/mysql ssl rsa_setup

https://dev. mysql. com/doc/refman/8. 0/en/starting—server. html

[mysql@od 8.0.12]$bin/mysqld_safe —user=mysql &

[mysql@od 8.0.12]$

/opt/mysql/8.0.12> bin/mysqld safe —user=mysql &

(1] 3149

/opt/mysql/8.0.12> 2018-10-13T08:16:04. 9171647 mysqld safe Logging to

> /u0l/mydata/admin/mysql. err’.

2018-10-13T08:16:04. 9355497 mysqld safe Starting mysqld daemon with databases from
/u01/mydata/data

/opt/mysql/8.0. 12>

InnoDB 22#4)

https://dev. mysql. com/doc/refman/8. 0/en/innodb-architecture. html
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InnoDB In-Memory Structures

» 15.5.1 Buffer Pool

» 15.5.2 Change Buffer

» 15.5.3 Adaptive Hash Index
> 15.5.4 Log Buffer

InnoDB On-Disk Structures

> 15.6.1 Tables

» 15.6.2 Indexes

» 15.6.3 Tablespaces

» 15.6.4 Doublewrite Buffer
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https://dev.mysql.com/doc/refman/8.0/en/innodb-buffer-pool.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-change-buffer.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-adaptive-hash.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-redo-log-buffer.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-tables.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-indexes.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-tablespace.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-doublewrite-buffer.html

» 15.6.5 Redo Log
» 15.6.6 Undo Logs

https://dev. mysql. com/doc/refman/8. 0/en/innodb—concepts. html

15. 4.1 Buffer Pool

15. 4.2 Change Buffer

15. 4.3 Adaptive Hash Index
15.4.4 Redo Log Buffer
15.4.5 System Tablespace

15. 4.6 Doublewrite Buffer
15.4.7 Undo Logs

15.4.8 File—Per-Table Tablespaces
15.4.9 General Tablespaces
15.4.10 Undo Tablespace
15.4.11 Temporary Tablespace

15.4.12 Redo Log
This section introduces the major components of the InnoDB storage engine architecture
https://www. percona. com/sites/default/files/PLDC2012-innodb-architecture-and-internals. pdf

innodb dedicated_server

MySQLS8. 0 innodb dedicated server TEHEFBTNNIZMHE T — PN IEREHY InnoDB fL &, BUIERIX
A, EORT LURE TIEAFFR X LT S TR
https://dev. mysql. com/doc/refman/8. 0/en/mysql-nutshell. html
https://dev. mysql. com/doc/refman/8. 0/en/innodb—dedicated-server. html
https://www. percona. com/blog/2018/03/26/mysql-8-0-innodb dedicated server—variable—opti
mizes—innodb/

The new innodb dedicated server configuration option, which is disabled by default, can be used
to have InnoDB automatically configure the following options according to the amount of memory
detected on the server:

o innodb_buffer pool size

o innodb log file size

o innodb flush method
When innodb dedicated server is enabled, InnoDB automatically configures the following options
according to the amount of memory detected on the server:

e innodb buffer pool size
Table 15. 5 Automatically Configured Buffer Pool Size

Detected Server Memory|Buffer Pool Size

<16 128MiB (the innodb buffer pool size default)
<= 4G Detected server memory * 0.5
> 4G Detected server memory * 0.75

e innodb log file size
Table 15. 6 Automatically Configured Log File Size

Detected Server Memory|Log File Size

< 1GB 48MiB (the innodb log file size default)
<= 4GB 128MiB

<= 8GB 512MiB

<= 16GB 1024MiB

> 16GB 2048MiB

e innodb flush method
The flush method is set to O DIRECT NO FSYNC when innodb dedicated server is enabled. If
the O_DIRECT NO FSYNC setting is not available, the defaultinnodb flush method setting is
used.

Warning
The O_DIRECT NO FSYNC setting is currently not recommended for use on Linux systems.
It may cause the operating system to hang when data files change size
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https://dev.mysql.com/doc/refman/8.0/en/innodb-redo-log.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-undo-logs.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-buffer-pool-intro.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-insert-buffering.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-adaptive-hash.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-redo-log-buffer.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-system-tablespace.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-doublewrite-buffer.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-undo-logs.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-file-per-table-intro.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-general-tablespace-intro.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-undo-tablespace-intro.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-temporary-tablespace.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-redo-log.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-storage-engine.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_dedicated_server
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_dedicated_server
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_buffer_pool_size
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_log_file_size
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_flush_method
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_dedicated_server
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_buffer_pool_size
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_buffer_pool_size
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_log_file_size
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_log_file_size
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_flush_method
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_dedicated_server
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_flush_method

Only consider enabling this option if your MySQL instance runs on a dedicated server where the
MySQL server is able to consume all available system resources. Enabling this option is not
recommended if your MySQL instance shares system resources with other applications.

Innodb Crash Recovery

https://jin-yang. github. io/post/mysql-innodb-crash-recovery. html

QR InnoDB KB IFEXTF, SERSSSBINNENITARIE (Crash Recovery), X—H
R EZL, WRES Redo Log, undo log EZEBIE S binlog » EILERMAB T InnoDB 55
RIS BRAE,

YR InnoDB BINEHNS, LS AESEEHIE?

IR, X—ORER, READNER, TEBIEEL, MNIZDE—ROMEE, A
SEMEYHIERL, MX—IE, BFAETHIEIMS,

et
£ MySQL BYFERHE P, RASEY plugin_init () XUESHEHTAWBW, KN, SKCRIBAZ T
IEHEIRB IR, BNt EEA TnnoDB XYRZBIRNIEH AT,
BN o
mysqld_main()
| -init_server_components()
| -plugin_init()
| -plugin_initialize()
| -ha_initialize handlerton()
| -innobase_init()
| -innobase_start_or_create_for_mysql()

InnoDB ERIRIMEEXBIALSE innobase start or create for mysql() R#. &%, InnoDB
2RE ERYFEERSIER XA, URBNARZIME, SURHENABRIERIZ.
RS
HIEEDENG, InnoDB Fi@IY read lsn_and check flags () RENZENVAFARTGD
flushed Isn , X— LSN REARARTENE—TNPEE, MEARBEERXANNES
Ao
RARAIEFEXAN, 2188 logs empty and mark files at shutdown() —>
fil write flushed 1sn() , HFEEEHIT—IR sharp checkpoint 2Zfg, J& LSN B A,
flushed_Isn REERZETEINE—REFIE , (WEE5H FIL_PAGE_FILE_FLUSH_LSN(26) , tBEi2{RiFZ/>
TEIE LSN 2RI EEmIZ RS,
PAERTENE, § flushed 1sn REBIRNEAZ) Double Write Buffer, 408 flushed lsn
XURZBVTHTIR, WRAM dbwl DIFHTIRE,
K, InnoDB &3&)1Y redo-log BEIXEIRIT—RIZERZHY checkpoint, 15EHViZ checkpoint
XIRZBY LSN o HP, checkpoint ERERBFE redo-log NE—PIED, AR T EERED
BABAN; I, BEENZEERT, HHBESREER AN —ME.
LUHRIR1SEY flushed lsn DA checkpoint lsn , QORMEEE, NWRAESXE; SN,
BEHTHEME.
=<1 = P
BRI, WRFENTHRINE, SN LRZEEY checkpoint {58, EiEHKE] redo-log X
HPBENEREE, HRIRM checkpoint BEMNIETBEIBE, HREA—1NEGHRD,
BREBYBAIEEZDE Redo Log 582, SEVEX VRTINS,
B3
Ri%, MR checkpoint EAIEIFHSIRERY Redo Log IEBRTE ib logfilel XHDEVEN
i[E, BBLEED Redo Log HIBAIIIETRERIXIFEY:
> M ib logfilel BUISREATETHAEEL Redo Log, SURIZEN RECV SCAN SIZE
(4%page size=64k) X/)\, BARIKLL block (512B) NEBNI;
> RN BMRZAE recv_sys—buf @, REHTRE, H@ETEE, RERS
RIREHELL (space, page no) fifl key BY recv sys—>addr hash {DP, XHEHFE— key T
SR 5 — EHBIIBUHS N ;
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Redo Log #IRBREHRFTRP /G, InnoDB RiOJRUFSHTEHIEINE, REEXHIEHETRINE
NP IREY redo {58, 1RIE (space, page no) ZEUEENEIEN, i THERS.
Tt

Wk, TREN, EBIRAN space id 5§ *. ibd XM X R, XMERITFEN ibd X
HIREN, WRNEERS LT, ERULHNNE, 4X—ERESIEBETEN.

N, 5.7 £ Redo Log 93710 S A THIBVZEAL : MLOG FILE NAME 123R7E checkpoint ZfF,
FTERIBILIBYSE (space, filepath) ; MLOG_CHECKPOINT FAF#xis MLOG FILE NAME V43S,

RO

InnoDB BYEIBIME B —MEEZBIIRE, HMETREDP, FE redolog. binlog, undolog %
25, BRMWREHBERAETH FNEMREIE,

innobase_init()

| -innobase_start_or_create_for_mysgl()

|
recv_sys_create() GIEERHREMEEMNATEFNS
recv_sys_init()

| -hash_create()

BERGRTEEEES
TR &FRTE, HEMflushed 1sn

-srv_sys_space.check file spce()

-srv_sys space.open_or_create() 1.
| -read_1sn_and_check flags()

-open_or_create()

-read_first_page()

-buf_dblwr_init_or_load_pages() BFHEETMHBATP ., NRibdataHERIT, MEHdblur®%E

-validate first_page()
| -mach_read from_8()
-restore_from_doublewrite()

e E—IAESEE, FiEfNflushed 1sn
IEHRLSN, {RTEAFIL_PAGE_FILE_FLUSH_LSN
MEEEE, MAhdblurttE

redo logflEEfa3iE{t
FFundo logFT EHEEH TG L

Mredo-loghlcheckpointHigthE ; &8, ERBa=1AA
IR — 42, ATMEEA flush 1ist

it force_recovery:|#iE & A FSRV_FORCE_NO_LOG_REDO
EHEEEFcheckpoints , TS redo loghstEHES
EES12F R REHE R

i%Hredo logfIhfi# =106 HEADER FORMAT

AR | Hs T = B T

FE A Flchecksum, tHEERRFIREN=5
HE5HEE T checksumbl

-log_group_init()
-srv_undo_tablespaces_init()

-recv_recovery_from_checkpoint_start() 2.
-buf_flush_init_flush_rbt()

-recv_find_max_checkpoint()
-log group header read()
-mach_read_from_4()
-recv_check_log_header_checksum()

| -log_block_get_checksum()

| -log_block_calc_checksum_cre32()
-recv_find_max_checkpoint_8()

| -log_group_header_read()

3.1 Mcheckpoint-1lsnibHInEE4MLOG_CHECKPOINT
M iiEmeakHE, B

-
|

|

|

|

|

|

|

|

|

|

|

| -recv_group_scan_log_recs()

| |-log_group_read_log_seg()

| |-recv_scan_log_recs()

| | -1log_block get_hdr_no()

| |-1log_block_convert_lsn_to_no()
| | -1og_block_checksum_is_ok()

| | -recv_parse_log_recs()

| | -recv_add_to_hash_table()

| | -recv_hash()

[
|
|
|
|
|
I

I IEGES

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| Bt redo-log, HiFMElhashFEH
|

|

recv_group_scan_log_recs()

#WH Flushed 1sn¥lcheckponit 1snA~[EM{%E
recv_init_crash_recovery()

recv_init_crash_recovery_spaces()

-recv_group_scan_log_recs()

-trx_sys_init_at db_start()

HELSNFlog-record M FILSNET , [ FredoHE
PR recy_recover page func()

-recv_apply_hashed_log_recs()
| -recv_recover_page()
| -recv_parse or_apply log_rec_body()

FRERIRE

i

| -recv_recovery_from_checkpoint finish()

BRE, 8%8RE [ redo-log BIIHRBRAEL
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static bool recv_group_scan_log_recs(
log_group_t* group,
1sn_t* contiguous_lsn,
bool last_phase)

mutex_enter(&recv_sys->mutex);

recv_sys->len = @;

recv_sys->recovered_offset = @;
recv_sys->n_addrs = @;

recv_sys_empty hash();

srv_start_lsn = *contiguous_lsn;
recv_sys->parse_start_lsn = *contiguous_lsn;
recv_sys-»>scanned_lsn = *contiguous_lsn;
recv_sys->recovered_lsn = *contiguous_lsn;
recv_sys->scanned_checkpoint_no = @;
recv_previous_parsed_rec_type = MLOG_SINGLE_REC_FLAG;
recv_previous_parsed_rec_offset = @;
recv_previous_parsed_rec_is_multi = @;
ut_ad(recv_max_page_lsn == @);

ut_ad(last_phase || !recv_writer thread_active);
mutex_exit(&recv_sys-»mutex);

1sn_t  checkpoint_lsn = *contiguous_lsn;
1sn_t start_lsn;
1sn_t end_lsn;

7/ EMSARE =T RN AT EREE

// 1. MPFEFIERIMLOG_CHECKPOINT, M| #ISTORE_NO

// 2. TR M FISTORE_YES

// 3. =R NI STORE_IF_EXISTS

store_t store_to_hash = recv_sys->mlog_checkpoint_lsn ==
? STORE_NO : (last_phase ? STORE_IF_EXISTS : STORE_YES);

ulint available_mem = UNIV_PAGE_SIZE

* (buf_pool_get_n_pages()
- (recv_n_pool_free_frames * srv_buf_poel_instances));

end_lsn = *contiguous_lsn = ut_uint64_align down(
*contiguous_lsn, 0S_FILE_LOG_BLOCK_ SIZE);

do {

if (last_phase && store_to_hash == STORE_NO) {
store_to _hash = STORE_IF EXISTS;
/* We must not allow change buffer
merge here, because it would generate
redo log records before we have
finished the redo log scan. */
recv_apply_hashed_log_recs{FALSE);

1

start_lsn = end_lsn;
end_lsn += RECV_SCAN SIZE; // S.imWMIA-

/7 MEEREmEE
log_group_read_log_seg(
log_sys->buf, group, start_lsn, end_lsn);

/1 WEFHEEREE, HEE, SnashIER N EBEHRT
} while (!recv_scan_log_recs(
available_mem, &store_to_hash, log_sys-»>buf,
RECV_SCAN_SIZE,
checkpoint_lsn,
start_lsn, contiguous_lsn, &group-»scanned_lsn));

if (recv_sys->found_corrupt_log || recv_sys->found_corrupt_fs) {

DBUG_RETURN(false);
}

DBUG_RETURN(store_to_hash == STORE_NO);
I

Innodb Cluster

https://dev. mysql. com/doc/refman/8. 0/en/mysql-innodb—cluster-userguide. html

InnoDB Cluster 284

2017 £ 4 B 12 B, Oracle BA#HNN—EXRENNSIBHATTZ Innodb Cluster, TERREND
T, WSAL FrENETA, 8658, TR Sharing nothing, XBRH] Oracle HIBERATH—
Xal. F2EE T="17481%4:
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S b

App Servers with
& MySQL Router
MySQL Shell E
Setup, Manage,
Orchestrate

MySQL Group Replication

1. Group Replication(5.7 LI EAB)

Group Replication QJLIEHIERQILREBANMBHMADP, HFIFEMHERER. Xal BRSE2FE.
2. MySQL Shell

BYAE Y AdninAPT EOEASIEZ InnoDB Cluster

3.MySQL Router

%75 InnoDB cluster BYTTEITE, J\JJE%F' Read/Write IEKESEHEILRINELIBEDR. KWTILIXIEK
@g)ﬂ IRBNBRETNHNE, HEREETHEEDTSENTEN, RIESPIHINEREEBHEFNE
RS PR

21.1 Introducing InnoDB Cluster

21.2 Creating an InnoDB Cluster

21.3 Using MySQL Router with InnoDB Cluster
21.4 Working with InnoDB Cluster

21.5 Known Limitations

https://dev. mysql. com/doc/refman/8. 0/en/mysql—innodb—cluster—-working—with—cluster. html
InnoDB Cluster B9=A{4 MySQL Shell, MySQL Router, MySQL Group Replication, Z3FFRFQEREE.
>  HFIAIE, 15572 Section21.2.4, “Production Deployment of InnoDB Cluster”
> ONMNRIAEE, 9/DUiZi8 SandBox Section21.2.5, “Sandbox Deployment of InnoDB Cluster,
https://dev. mysql. com/doc/refman/8. 0/en/mysql-innodb—cluster—sandbox—deployment. html

EEINE FEE

InnoDB Cluster Python S{FARABRKE 2. 7o WRNHEFEANE, BE NEHFFL L python,
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https://dev.mysql.com/doc/refman/8.0/en/mysql-innodb-cluster-introduction.html
https://dev.mysql.com/doc/refman/8.0/en/mysql-innodb-cluster-creating.html
https://dev.mysql.com/doc/refman/8.0/en/mysql-innodb-cluster-using-router.html
https://dev.mysql.com/doc/refman/8.0/en/mysql-innodb-cluster-working-with-cluster.html
https://dev.mysql.com/doc/refman/8.0/en/mysql-innodb-cluster-limitations.html
https://dev.mysql.com/doc/refman/8.0/en/mysql-innodb-cluster-production-deployment.html
https://dev.mysql.com/doc/refman/8.0/en/mysql-innodb-cluster-sandbox-deployment.html

Client Application

MySQL Shell

Adrais MySQL Router

MySQL Server

139.59.177.10
MySQL Server MySQL Server
139.59.177.11 139.59.177.12

—

Production InnoDB cluster

ﬁ%l Ll\%

S 5 BIRS3ES, nodeOl, node02, node03 {ENEBFHIEIEE T, node04, node05 fENEBIETR, ST
QIRRRER, HENESNIH. RENAHMILLUEIT MySAL Route SYEIREHRITIRIE S .

Application

MySQL Shell MySQL Router MySQL Shell MySQL Router

2. dba. createCluster O

6. cluster. addInstance

MySQL Shell MySQL Shell MySQL Shell

1. dba. configureLocal Instance () 3. dba. configurelocal Instance () 5. dba. configureLocal Instance () dba. configureLocalInstance ()
o

MySQL Cluster (Group Replication)

(wm)

LR ERINE
node 01, 02, 03 22U mysql 5 mysql-shell
node04. 05 _FZ24E mysql-shell, mysql-router
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elfEe==d

SFB MySAL FHBE), ARG node01 EHIMySQL Shell E#E node01 BIMySQL, HTEEHS

dba. configureLocal Instance () ; E33@1Y node04 8 MySQL Shell jE#E node01 BY MySQL, RTOIZEREESDN
S dba. createCluster ()

WP REIESD

EF0ERRGE, BTRMOLIAIPR S B2E node02 F0 node03 EAIMySQL HiEnh, REFEAZEDN
MySQL Shell 3@31Y dba. configureLocal Instance ) XNEDHITACE, /@)Y node04 BYMySQL Shell HT
IEBIEYE < cluster. addInstance O3B node02 F0 node03 AR &R P,

[66FQ MySQL Router FZEEEY

ERHEESTANG, 1B node0d FHIMySQL Router [Brhiesk, FEBHIER. AXTNEM@E MySQL Route X
=8n, BINIMUBEE—8XI . HAENARMIILLUEIT MySQL Route XYEEEEHITIRIE S .

ZE T2

INBES

ficE /etc/hosts

192. 168. 56. 21 node01

192. 168. 56. 22 node02

192. 168. 56. 23 node03

192. 168. 56. 24 node04
192. 168. 56. 25 node05

EREIHRG
FREBAMABY T &bt
https://dev. mysql. com/downloads/mysql/
https://dev. mysql. com/downloads/shell/
https://dev. mysql. com/downloads/router/
> mysql-5.7.17-1linux—glibc2. 5-x86 64. tar. gz
» mysql-shell-1.0.9-1inux—glibc2. 12-x86-64bit. tar. gz
> mysql-router—2. 1.3-linux—glibc2. 12-x86-64bit. tar. gz

L% MySQL
fRE
tar zxvf mysql—-5.7.17-1inux-glibc2. 5-x86 64. tar. gz
mv mysql-5.7.17-1inux—glibc2.5-x86 64 /usr/local/mysql-5.7
cd /usr/local

DB IR ESRB
mkdir data

mysql-5. 7/bin/mysqld —initialize-insecure ——basedir=$PWD/mysql-5.7 —datadir=$PWD/data
B2 mysql A
groupadd mysql
useradd —g mysql mysql
chown —-R mysql:mysql /usr/local/mysql-5.7
chown -R mysql:mysql /usr/local/data
Z3E MySQL Shell
BEE#EEAT
tar zxf mysql-shell-1.0.9-1inux—-glibc2. 12-x86-64bit. tar. gz mysql—-shell
Z%E MySQL Router
BEE#EEAT
tar zxf mysql-router—2.1.3-linux—glibc2. 12-x86—64bit. tar. gz mysql-router
N
If===i
B2 & node01 B9 mysal H/B5N
UDiRE mysql AP

su mysql
IRBECENE vi /user/local/data/my. cnf, AS:
[mysqld]
# server configuration
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datadir=/usr/local/data
basedir=/usr/local/mysql-5.7/
port=3306
socket=/usr/local/data/mysql. sock
server id=1

gtid mode=0ON
enforce gtid consistency=0N
master info repository=TABLE
relay log info repository=TABLE
binlog checksum=NONE

log slave updates=0ON

log bin=binlog

binlog format=ROW
transaction write set extraction=XXHASH64

Bnh
nohup /usr/local/mysql-5.7/bin/mysqld ——defaults—file=data/my. cnf >data/nohup.out 2>&1 &

#HR[O root BB
Exit

&3 MySQL
/usr/local/mysql-5. 7/bin/mysql —uroot —h127.0.0.1 —skip—-password

1B root FIAZES
mysql> ALTER USER ’root’ @ localhost’ IDENTIFIED BY ’oracle’;

YBIIAA, MySQL-shell XY MySQL $HTHE
3 mysql-shell OZEEBR, R shell , RTEE

bin/mysqlsh
HEBRARN MySQL, NTEEEDS

# R, T2WMAZE (oracle)
mysql-js> shell. connect ( root@localhost: 3306 ) ;

# MTEEEDS, hRBZN
# REF2WAMSQL BEBENAHER, APPSR /usr/local/data/s1/sl. enf
# BN RT20BEEMENNDINAE,, XBWERSE 11, 7 root FFPER
mysql-js> dba. configureLocallnstance();
Please provide the password for ’root@localhost:3306 :
Detecting the configuration file...
Default file not found at the standard locations
Please specify the path to the MySQL configuration file: /usr/local/data/s1/sl.cnf
MySQL user ’root’ cannot be verified to have access to other hosts in the network.
1) Create root@% with necessary grants
2) Create account with different name
3) Continue without creating account
4) Cancel
Please select an option [1]: 1
Password for new account:
Confirm password:
Validating instance...
The instance ' localhost:3306" is valid for Cluster usage
You can now use it in an InnoDB Cluster
{
“status”: “ok”
}
status Jy ok iBBAMEIRIDM 5, TJLAFKEIR cluster
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181 node04 BY mysql-shell 3FE#E node0l Bl§2 cluster

H A node04 FBY mysql-shell ZEBR, &R shell, FEEE nodell, BIE cluster
bin/mysqlsh

# FER 01

mysql—js> shell. connect (" root@node01:3306 ) ;

# BiE— cluster, N myCluster’
mysql—js> var cluster = dba. createCluster  myCluster’);

# BUZERRNING, BF cluster A&

mysql—js> cluster. status() ;

AI0RBITI R node02

B2E node02 BY mysql /B

RIBECE A vi /usr/local/data/my. cnf, RBES node0l EMN—H, RBE—TAE
server id=2

BIIAN, mysql-shell XY mysql H{TECE

B3R shell , RITHCE

bin/mysqlsh

mysql—js> shell. connect ( root@localhost:3306) ;

mysql-js> dba. configureLocallnstance();

28 mysql, B my. enf, HINECEIT

vi data/my. cnf

# EREAR

group replication allow local disjoint gtids join=ON

B2 MySQL

1&B1Y node04 BY mysql-shell A0 node02 F| cluster
# 0SBl

cluster. addInstance ’ root@node02:3306 ) :

# QUEEAING, BB cluster AT

mysql—js> cluster. status() ;

AMI0SEAIH R node03

IS5 node02 FTLAEE, REEFE my. cnf BEY " server id BN 3, F addInstance BN
node03

Z%E MySQL Router

H A\ node04 0 mysql-router ZHRBF, BT router
mysqlrouter —bootstrap localhost:3310

Classic MySQL protocol connections to cluster myCluster’ :
- Read/Write Connections: localhost:6446

- Read/Only Connections: localhost:6447

X protocol connections to cluster 'myCluster’ :

- Read/Write Connections: localhost:64460

- Read/Only Connections: localhost:64470

Once bootstrapped and configured, start MySQL Router (or setup a service for it to start
automatically when the system boots) :

$ mysqlrouter &

XV E, MySQL 5 Oracle

7t Oracle B, BATNIERIBEABINSEUREE, M 9i B 19¢ EE—EIUH, \FENIEBE SGA_TARGET,
53! MEMORY TARGET, K K&, S DBA UT/F8, 7 MySQL &b, #HI-BaIERRT ZHS5IER Innodb, B
M MEEEHS4L, innodb buffer pool size A0 innodb log file size, X PSEHERFANMEETR
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KX Ro

» innodb buffer pool size — reduces 10 load for InnoDB reads
> innodb log file size — reduces I0 load for InnoDB writes

TELLIRIISRE S MySaL 70 Oracle HINEE
MySQL Architecture

https://www. hksilicon. com/articles/1006033

MySOL. AEMEER N InnoDBIFHES |ZEL24E

MySQL Server - Master |

MySQL Server - Slave
[ i s e e o e o e s e i e o o (T

MySQL Replication
Concept

TR |
i

Walkthrough
+

’99999999

Mot remrt ey

nnoDB Tablespace
oncept

https://www. rathishkumar. in/2016/04/understanding—mysql-architecture. html

Client Connectors
JDBC, ODBC, NET, PHF, Python, PERL, C API

I A
¥

I

MySQL SERVER

-
Services & Connection Pool -
utilities Connection Handling, Authentication & Security .
\
Backup & Restore -
RESI?garggn SQL Interface Parser ., Optimizer Caches
Lexical =1 "
Cluster DML, DDL, s
Partitioning Stored Procedure, S ti Re‘.\gltlng,l Ord&er of globarl &CEF'EIH
Workbench Triggers, Views emantic, canning pecirc Laches.
- = efc ‘ Syntactic, Code Indexes. =
I'v E% Generation I' 3
N AN
// Indexes Pluggable Storage Engines d d \\
[\ - /‘ — - _q\/‘ f q\/‘ [\/- q\/‘ [\/-_ q\/‘ [\/ : =
R e R _./ S
\\ MyISAl InnoDB Federated Archive Merge Memory Cluster
File System Logs and Files
NTFS ext4 Binary, Error, Slow, General,
SAN NAS Redo, Undo, Data, Index

https://www. percona. com/blog/2010/04/26/xtradb—innodb—internals—in—-drawing/
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https://dev.mysql.com/doc/en/innodb-parameters.html#sysvar_innodb_buffer_pool_size
https://dev.mysql.com/doc/en/innodb-parameters.html#sysvar_innodb_log_file_size

Memory [innods_butfer_pool_size is
Pl ritical parameter | 1
Thumb rule: 60-80% of RAM

| L .ibd are placed separetely it

! innodb_fle_per_table=1
husgpos] . ! : Otherwise i lbdatat
que Paga level cache for tables and indexes Reads are done in foreground. ©
Innodb read_io_threads are for read-ahead
= Table1.ibd Table2.ibd Tabled.ibd i 1
| pages pages pages — i

Pages are written in background Files are divided by

XiraDB. I_5.INNODB_BUFFER_POOL_FAGES innodb_write_io_threads. 16K pages
shows content of buffer_paol innodb_flush_method = O_DIRECT Table2 ibd XtraDB: 4K, 8K, 16K
que To avoid cw:ll'\ing in OS cache
Insert »ulIer parl of buffer_peol

I-sld 1y 18 i
xtraDB Innadh Tbuf_max_: siza

Disable: innedb_change_buffe to prevant corruptions

ackground thread
“merges” buffer
with indexes

Ibdata1 ( system table space )

Data dictionaty

%ﬂuble write buffer

Insert buffer, Changes (o secondary non- .
unique indexas are buffered there. InnoDB-std: rollback segment is 1
XiraDB: innodb_extra_rsegments

Adaptive hash search — speeds up search by
secondary indexes lookups and range scans
XTraDB: check sizes in
SHOW INNODB STATUS

Opened tables infa

}

|

|

|

]

!

Y !
T e | |
|_S.INNODB_SYS_INDEXES 1

i

i

]

}

}

|

]

are fixed in
log file via
log buffer

Misc internal memory: |

|

|

|

InneDEB-std: can grow unlimitedly | |
|

|

|

|

XTraDB: check sizes in |
|

|

|

|

|

|

|

XtraDB: innodb_dict_size_limit

1 N
Rollback segments |

Page hash

File system A I Unds Und Und

e SHOW INNODE STATUS ___ I—Im3 ot o wagert | )
Recovery system Pointers to undo space |
Threads

UNDO space INDO space may grow unlimitedly
; innodb_use_purge_thread=1
use separata threads for cleaning
T

Iog fle h ;

REDO LOGS
Usually changes are fixad log fie | innodb_log_file_size

In background “log thread” InnoDB-sid: max size < 4GB
on disk with fsync{) command. XtraDB: max size < 2TB

innodb_leg_buffer_size
4AM-16M Is good value

innodb_flush_log_at_trx_commit innodb_log_files_in_group
controls how to fsync (usually 2-3)
T =
- s G G R G Em L Em e F]

MySQL Redo and Undo

http://mysqldump. azundris. com/archives/78-Configuring—InnoDB-An—InnoDB-tutorial. html

in memory On disk (workspace)
> 8 Log Buffer - - _g:l Log File1 |
N COMMIT AN =
FE| mores L comar, ) | rogriez
9 [ 2 LogFile3 |
8 e
< Undo Log | * ibdata1
a Buffer pool g data file
T (buffered : -
data pages checkpoint -
9 pages) ; /. \ ibdata2
-g : s data file
= [|Add’®l Mem Pool |

CPU 5 Memory, Memory 5 Disk —R—RANREZESR|, EERINAIHILURSRENSN. BIW0, T
HREMNIRS: £ squid, varnish, nginx cache ENHERIRS NEHNIHRE, HA Memcache E#]
BEGRSNARNORE. HBEELBDBEHETES, RSEBENIONRE. Oracle M i B ¢ TR
BT (RYZRBORE, GREMHIR undo BZF), X redo A undo BiGAIF BRI,

1B MySQL h 3552 A innodb 3AES BB RKIBITE IR ?

EBRYELZEENERD, Innodb SIEIEHIEIRSIEBHAZIABPEIE P (buffer pool) P, WWRER
BAEURNRS I BB REMEME, WESAKIZN 1/015K, MERNSREFMOMIEE RN, K
FRMECNUSERER, HESHAEANESP, - CREENRS SZHRE., A nnodb SRMET—1
1BK (Transaction) ERAN—% B Log, PG —/l\éﬁiﬁf’éﬂﬁ‘éﬁﬁiiﬁyE/u\WﬁF#}tbg%ﬁfﬁﬁﬂﬁ%ﬂi
KM SVHIHLEE Ao

Innodb BEARFIAR Mem butfer IRSIEMNANRE, ABURABWESTREIBA—, RNIBRNIELUE, MySALFRZ)9
Dirty Page, KRHIIFE: HFS (Transaction) BEBNERICK (row) ¥, InnoDB BEERAZEIRAEL
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page M disk %% buffer pool 0, ZBRIEXNG, InnoDB B page PENCE (row) . XY buffer pool o
BY page FIDEF0 disk PESR—HES, RNBEDHIBIBFRAEEIE (Dirty Page), Dirty Page ¥ flush
B disk Fo
Dirty Page BESARTE Buffer pool 2, HFANRARAZIEAMIER Dirty page PHIKIBIBRRE SRR 1E
RIEEEN, Buffer Pool PHKIBHARKAM. RANESHEIBES—BNREEMRT:
L. R B RN EIRENEFH O S N\ EIERE
2. DI BENHIBENEH IR BAER PXISREBRENEIERE
EXBERITRMEN—RTTE:
> EERBEEXHE (MKER), RHEHERERIDERRZMNES (51E begin transaction A0
commit i23%), WEAMRAZAEM (redo) AT, BRFKBHEERERNKTHNES (R5 begin
transaction, & commit), JREFEFRMRIEA (undo) BAZI,
> 37 undo PADIE R BRI TIESRNE, T undo IRMNESER, ROEBEENH, WS undo
ERNEIIRIENTRIRIE, BEEEHICRD “BHBINE” SAHEE.
> NEMBGONRESEITEMIRIE. /T redo MBS AR, EOHEEE, &N redoS=
FSEHNTEGIEBICERE. BIRBEED “SHE0HE” SAEERE.
MU E="TEBHTFIEET.
MySQL N SBALE Buffer Pool #iEiesk, £ BRBMNRIEDPHEIL T redo A0 undo XM E, EFMBXRH
S2, Redo Log ZEERE S comnit MIVR, FLIIZESERBOURIFICRE] Redo Log, ATLARME Buffer Pool
PBYDirty Page 7EMTEBIY AL, InnoDB BN, {DRESIRIE Redo Log 0 undo log PRYICRSTANENE
mE, BHAIRIER:

=

L] Redolog

l Undo log

Disk

Mysql D=FPBERENE Redo SRR £, ITHFKAD Oracle EAZ
> Yredo FEGHN, 2REFD Dirty Page Flush Fll disk £, REREED Redo Log, XIPIF
YTHRN Innodb log wait, S#ICTEA MySQL 89 status
>  BEBf Buffer Pool DEE— page, BRMLAZFI— page, RNPIEH page RN
SFERNDirty, iXFPE)THRN Innodb _buffer pool wait free, FIESICFE
Innodb buffer pool wait free Mysql NRATE P, —i%ih, TJUUILLEIBINSH
innodb max dirty pages pct IBHERIXFPE)T, 2 Buffer Pool EY Dirty Page FRXELFIEY
R, BE@ENSE— Checkpoint, FFIE Dirty Page Flush F| disk @0
> NEIARATHNIR, &= flush, 8K 64 pages
Pl E=FBE)H MV EBFRAPSE)Y: innodb flush log at trx commit, innodb max dirty pages pct
innodb flush log at trx commit
HAE | IREBRE—RBIRRFISFHIINESHBFTZILEEEA (flush) #E, XZREN.
AR EABMMIEBES (Battery backed up cache) B¥. %A 2 XIFRZICA, FFRIZM MyISAM
FEIXNZIUL, THRBEAENBEMEBEARAERS. BMDRSEH flush FIIER, A7
U—MRASELBY -2 WOVEH. 126 0 2FR—R, BL2HBEHRE, BE MySL E 51O
SERBH0ER. ME 2 REEBMRIEASE TN JEELE.
innodb_max dirty pages pct
this is an integer in the range from 0 to 100. The default value is 90.
The main thread in InnoDB tries to write pages from the buffer pool so that the
percentage of dirty (not yet written) pages will not exceed this value.

mysql> show variables like ’innodb log% ;
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Variable name | Value

innodb log buffer size 16777216

innodb log checksums ON

innodb log compressed pages ON

innodb log file size 50331648
2

innodb log spin cpu abs lwm 80
innodb log spin cpu pct hwm 50
innodb log wait for flush spin hwm | 400
innodb log write ahead size 8192

\

\ | \
\ \ \
\ \ \
\ \ \
| innodb log files in group |

| innodb log group home dir | /u0l/mydata/innologs

\ \ \
\ \ \
\ \ \
\ \ \

10 rows in set (0.00 sec)
mysql> show variables like ’%undo% ;

| Variable name | Value

|
| innodb max undo log size | 1073741824 |
| innodb undo directory | ./
| innodb undo log encrypt | OFF |
| innodb undo log truncate | ON |
| innodb undo_tablespaces | 2

5 rows in set (0.00 sec)
mysql>

MySQL 89 LSN

£ Oracle HIEED, WAIRIEHEFS SON, X MRER. £ MySQL &P, LSN 2 InnoDB BRI —ThR AR
PN, T2 RIERILEUE. HIBTIAD Redo Log BAEZEHY LN, BAITLURHBEIRT DEY LSN (&
#0 Redo Log &P LSN BUEHIMTFRRIMNEH Redo Log BINIEFIA/)\. DBEHEES, InnoDB ZEHEEEEA
HEIPEY LSN B, X MEARMIETRRIF DA LSN 89X\ REABEBE Redo Log B LSNHIK
Mo ORI PBY LSNEKIRBFEIBII AT T Redo Log RIFTOMHEE, FNE2HITIRE. S2BRM Redo
Log IR 3.

Redo Log BYFEMEERRLL 1R (block) NBADHITHEMEN, B TREA/NA 512 0. BIMERXAN—,
TJURIBRIE ABRITRIE. IRB=BLDPTMEN, BiRK (logblock header) , BiiiRE (logblock
tailer) , HEAS. OTkEM 1257, OERSEMA 8 3. 8 TREINEMEOKHAIN 492 3755,
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mysql> show engine innodb status\G;
https://www. percona. com/blog/2013/09/11/how—to—move—the—innodb—1log—-sequence-number-1sn—forwa
rd/

FERARABIESZ http://mysql. taobao. org/monthly/2015/05/01/
https://dev. mysql. com/doc/dev/mysql-server/8. 0. 11/PAGE INNODB REDO LOG FORMAT. html

MySQL #0384,

https://dev. mysql. com/doc/refman/8. 0/en/data-directory-initialization-mysqld. html
MySQL B9¥)8att, FEFTHMERDICEE, BIEBIANHEESTS.

C:\> bin\mysqld ——initialize ——console
C:\> bin\mysqld ——initialize-insecure ——console

7£ windows F, {#F—console NIRBRLZESEE™ERHE L

shell> bin/mysqld ——initialize ——user=mysql
shell> bin/mysqld ——initialize—insecure —user=mysql

C:\> bin/mysqld —defaults—file=C:\my. ini ——initialize ——console

shell> bin/mysqld ——defaults—file=/opt/mysql/mysql/etc/my. cnf
——initialize ——user=mysql

FERGSITSHER, HULEBTRENHPEAN

shell> bin/mysqld ——initialize ——user=mysql
——basedir=/opt/mysql/mysql
——datadir=/opt/mysql/mysql/data

[mysqld]
basedir=/opt/mysql/mysql
datadir=/opt/mysql/mysql/data

WS
/opt/mysql/8.0.12/bin> mysqld —verbose ——help
-1, ——initialize Create the default database and exit. Create a super user
with a random expired password and store it into the log
——initialize—insecure
Create the default database and exit. Create a super user
with empty password.

WREAH—initialize, 2EM—TEIANRE

[Warning] A temporary password is generated for root@localhost:iTag*AfrH5e]

WRIEA —initialize-insecure, RNEE root 28, 25— EEES
Warning] root@localhost is created with an empty password ! Please
consider switching off the ——initialize—insecure option.

OJLUF A shell> mysql —u root ——skip—password EFRHIEFEBRIEN
mysql> ALTER USER ’root’ @ localhost’ IDENTIFIED BY ’new password’ ;

B LR
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mysqld performs the following initialization sequence.
1. The server checks for the existence of the data directory as follows:

» If no data directory exists, the server creates it.

» If a data directory exists but is not empty (that is, it contains files or

subdirectories), the server exits after producing an error message:
[ERROR] ——initialize specified but the data directory exists. Aborting.

In this case, remove or rename the data directory and try again.

An existing data directory is permitted to be nonempty if every entry has a name
that begins with a period (.).
WURKZBIEE data B, SEIEER. WRBRGEE, AAEEREH.

2. Within the data directory, the server creates the mysql system database and its tables,
including the grant tables, server—-side help tables, and time zone tables. For a complete
listing and description of the grant tables, see Section 6.2, “The MySQL Access Privilege
System” .
B2 mysql #IERE, BRBEENFRANTBEER. NXERS.

mysql> use mysql

Reading table information for completion of table and column names

You can turn off this feature to get a quicker startup with —A

Database changed
mysql> show tables;

Tables in mysql

| |
| columns priv

\ component

| db \
| default_roles

| engine_cost

| func \
| general log

| global grants

| gtid executed

| help category

| help keyword

| help relation

| help topic

| innodb_index_ stats |
| innodb_table stats |
| password_history

| plugin \
| procs priv

| proxies priv

| role edges

\ server cost

| servers

| slave master info |
| slave relay log info |
| slave worker info |
| slow log

| tables priv

| time_zone

| time zone leap second |
| time zone name

| time zone transition |
| time zone transition type |
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https://dev.mysql.com/doc/refman/8.0/en/mysqld.html
https://dev.mysql.com/doc/refman/8.0/en/privilege-system.html
https://dev.mysql.com/doc/refman/8.0/en/privilege-system.html

| user

33 rows in set (0.00 sec)

mysql>
3. The server initializes the system tablespace and related data structures needed to

manage InnoDB tables. BIEEARAZZG (ibdata files)FIBxEIXIELSE, ARKEIE InnoDB
SRS
Note
After mysqld sets up the InnoDB system tablespace, changes to some tablespace characteristics
require setting up a whole new instance. This includes the file name of the first file in the
system tablespace and the number of undo logs. If you do not want to use the default values, make
sure that the settings for the innodb data file path and innodb log file size configuration
parameters are in place in the MySQL configuration file before running mysqld. Also make sure
to specify as necessary other parameters that affect the creation and location of InnoDB files,
such as innodb data home dir and innodb log group home dir.
If those options are in your configuration file but that file is not in a location that MySQL
reads by default, specify the file location using the ——defaults—extra—-file option when you run
mysqld.
https://dev. mysql. com/doc/refman/8. 0/en/glossary. html#glos system tablespace
system tablespace
One or more data files (ibdata files) containing the metadata for InnoDB-related objects
and the storage areas for the change buffer, and the doublewrite buffer. It may also
contain table and index data for InnoDB tables if tables were created in the system
tablespace instead of file—per—table or general tablespaces. The data and metadata in
the system tablespace apply to all databases in a MySQL instance

Prior to MySQL 5.6.7, the default was to keep all InnoDB tables and indexes inside the
system tablespace, often causing this file to become very large. Because the system
tablespace never shrinks, storage problems could arise if large amounts of temporary data
were loaded and then deleted. In MySQL 8.0, the default is file—per—table mode, where
each table and its associated indexes are stored in a separate .ibd file. This default
makes it easier to use InnoDB features that rely on DYNAMIC and COMPRESSED row formats,
such as table compression, efficient storage of off-page columns, and large index key
prefixes.

Keeping all table data in the system tablespace or in separate . ibd files has implications
for storage management in general. The MySQL Enterprise Backup product might back up a
small set of large files, or many smaller files. On systems with thousands of tables

the file system operations to process thousands of .ibd files can cause bottlenecks.

InnoDB introduced general tablespaces in MySQL 5. 7. 6, which are also represented by . ibd
files. General tablespaces are shared tablespaces created using CREATE TABLESPACE syntax.
They can be created outside of the data directory, are capable of holding multiple tables,
and support tables of all row formats.

See Also change buffer, compression, data dictionary, database, doublewrite buffer

dynamic row format, file—per—table, general tablespace, .ibd file, ibdata file
innodb file per table, instance, MySQL Enterprise Backup, off-page column, tablespace,
undo log.

mysql> use information schema
Reading table information for completion of table and column names
You can turn off this feature to get a quicker startup with —A

Database changed
mysql> show tables;

| Tables in information schema

| CHARACTER SETS
| COLLATIONS
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https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_system_tablespace
https://dev.mysql.com/doc/refman/8.0/en/innodb-storage-engine.html
https://dev.mysql.com/doc/refman/8.0/en/mysqld.html
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_system_tablespace
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_instance
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_data_file_path
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_log_file_size
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_configuration_file
https://dev.mysql.com/doc/refman/8.0/en/mysqld.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_data_home_dir
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_log_group_home_dir
https://dev.mysql.com/doc/refman/8.0/en/server-options.html#option_mysqld_defaults-extra-file
https://dev.mysql.com/doc/refman/8.0/en/mysqld.html
https://dev.mysql.com/doc/refman/8.0/en/create-tablespace.html
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_change_buffer
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_compression
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_data_dictionary
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_database
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_doublewrite_buffer
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_dynamic_row_format
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_file_per_table
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_general_tablespace
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_ibd_file
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_ibdata_file
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_innodb_file_per_table
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_instance
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_mysql_enterprise_backup
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_off_page_column
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_tablespace
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_undo_log

COLLATION_CHARACTER SET APPLICABILITY

\

| COLUMNS

| COLUMN PRIVILEGES

| COLUMN STATISTICS

| ENGINES

| EVENTS

| FILES

| INNODB BUFFER PAGE

| INNODB BUFFER PAGE LRU
| INNODB BUFFER POOL STATS
| INNODB CACHED INDEXES

| INNODB CMP

| INNODB CMPMEM

| INNODB CMPMEM RESET

| INNODB CMP PER INDEX

| INNODB CMP PER INDEX RESET
| INNODB CMP RESET

| INNODB COLUMNS

| INNODB DATAFILES

| INNODB FIELDS

| INNODB FOREIGN

| INNODB FOREIGN COLS

| INNODB FT BEING DELETED
| INNODB FT CONFIG

| INNODB FT DEFAULT STOPWORD
| INNODB FT DELETED

| INNODB FT INDEX CACHE

| INNODB FT INDEX TABLE

| INNODB INDEXES

| INNODB METRICS

| INNODB TABLES

| INNODB TABLESPACES

| INNODB TABLESPACES BRIEF
| INNODB TABLESTATS

| INNODB TEMP TABLE INFO
| INNODB_TRX

| INNODB_VIRTUAL

| KEYWORDS

| KEY COLUMN_USAGE

| OPTIMIZER TRACE

| PARAMETERS

| PARTITIONS

| PLUGINS

| PROCESSLIST

| PROFILING

| REFERENTIAL CONSTRAINTS
| RESOURCE_GROUPS

| ROUTINES

| SCHEMATA

| SCHEMA PRIVILEGES

| STATISTICS

| ST GEOMETRY COLUMNS

| ST SPATIAL REFERENCE SYSTEMS
| TABLES

| TABLESPACES

| TABLE CONSTRAINTS

| TABLE PRIVILEGES

| TRIGGERS

| USER PRIVILEGES
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| VIEWS

62 rows in set (0.00 sec)

mysql>

4. The server creates a root’ @ localhost’ superuser account and other reserved

accounts (see Section6. 3.5, “Reserved User Accounts” ). Some reserved accounts

are locked and cannot be used by clients, but ’root’ @ localhost’ is intended for
administrative use and you should assign it a password

BIEBBRA root’ @ localhost’ FIEMIREBAEF. —ERBUKEIARDIHT,

» ’'root’ @ localhost: Used for administrative purposes. This account has all
privileges and can perform any operation.

» Strictly speaking, this account name is not reserved, in the sense that some
installations rename the root account to something else to avoid exposing a
highly privileged account with a well-known name.

» ‘mysql.sys’ @ localhost’ : Used as the DEFINER for sys schema objects. Use of the
mysql. sys account avoids problems that occur if a DBA renames or removes the
root account. This account is locked so that it cannot be used for client
connections.

» ‘mysql. session’ @ localhost’ : Used internally by plugins to access the server.
This account is locked so that it cannot be used for client connections

» ‘mysql. infoschema’ @ localhost’ : Used as the DEFINER for INFORMATION SCHEMA
views. Use of the mysql. infoschema account avoids problems that occur if a DBA
renames or removes the root account. This account is locked so that it cannot
be used for client connections

5. The server populates the server—side help tables if content is available (in the

fill help tables.sql file). The server does not populate the time zone tables; to

do so, see Sectionb.1.13, “MySQL Server Time Zone Support”
RS [BRICHEEINERADS, BIXHEDIBIEED. FEFXTRNXNR. E2ABTIEESE

https://dev. mysql. com/doc/refman/8. 0/en/time—zone—support. html

/opt/mysql> 1s -1 /opt/mysql/mysql-8.0. 12-1inux—glibc2. 12-x86 64/share/fill help tables. sql
—rw—r——r—. 1 mysql mysql 1023732 Jun 28 12:18
/opt/mysql/mysql-8. 0. 12-1inux—glibc2. 12-x86 64/share/fill help tables. sql

/opt/mysql>

6. If the —init—file option was given to name a file of SQL statements, the server
executes the statements in the file. This option enables you to perform custom
bootstrapping sequences

WR(EA S —init-file P, SHUTX P HPHARS.
RIEXALELE, BECCHEEEMS.

ZENE

The data directory initialization sequence performed by the server does not
substitute for the actions performed by mysql secure installation or

mysql ssl rsa setup. See Section4.4.2, “mysql secure installation —

Improve MySQL Installation Security” , and Section4.4.3, “mysql ssl rsa setup
— Create SSL/RSA Files” .

MySQL B

BYX P STUEEOEIMEXREES S show variables like "%logh”;
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https://dev.mysql.com/doc/refman/8.0/en/reserved-users.html
https://dev.mysql.com/doc/refman/8.0/en/time-zone-support.html
https://dev.mysql.com/doc/refman/8.0/en/server-options.html#option_mysqld_init-file
https://dev.mysql.com/doc/refman/8.0/en/mysql-secure-installation.html
https://dev.mysql.com/doc/refman/8.0/en/mysql-ssl-rsa-setup.html
https://dev.mysql.com/doc/refman/8.0/en/mysql-secure-installation.html
https://dev.mysql.com/doc/refman/8.0/en/mysql-secure-installation.html
https://dev.mysql.com/doc/refman/8.0/en/mysql-ssl-rsa-setup.html
https://dev.mysql.com/doc/refman/8.0/en/mysql-ssl-rsa-setup.html

https://dev. mysql. com/doc/refman/5. 7/en/server—1logs. html
https://dev. mysql. com/doc/refman/8. 0/en/server—1logs. html
https://dev. mysql. com/doc/refman/8. 0/en/log—file-maintenance. html

e
SIESil SPNS HXSH

Problems encountered starting, running, or log error
Error log stopping mysqld

General query log

Established client connections and statements
received from clients

general log
general log file

Binary log

Statements that change data (also used for
replication)

log bin

log bin basename

log bin index

binlog expire logs seconds

Relay log

Data changes received from a replication master
server

relay log
relay log basename
relay log index
relay log info file

relay log info repository
relay log purge
relay log recovery

relay log space limit

Slow query log

Queries that took more than long query time seconds
to execute

slow query log
slow query log file

DDL log (metadata
log)

Metadata operations performed by DDL statements
There are no user—configurable server options or
variables associated with this file.

ddl log.log, in the MySQL
data directory. hold up to
1048573 entries, equivalent
4 GB in size. Once this limit
is exceeded, youmust rename
or remove the file before it
is possible to execute any
additional DDL statements.
This is a known issue which
we are working to resolve

(Bug #83708).

IS

https://dev. mysql. com/doc/refman/8. 0/en/set-variable. html

EESHNUE

MySQL Oracle

»  ps aux |grep mysgld

» mysqld ——help ——verbose
2>1 |grep ”/my. cnf”

» mysqld ——help ——verbose
——console 2>1 | findstr
“my. ini”

BY FANGSEE

$ORACLE HOME/db 8%& ASM 152548

show parameter spfile

Mysql §0 Oracle —#F, 49 system £ session ZRBl, MOJLIEZENSTINE. spfile. KEMS,

BB/ BRRASH
MySQL fRFBEEIPTBEERMEFNART S, AATSNEBETUX L MRFBESRIE, SIEETIUKD
LEISE, HENSRMEZ. FLIARAZTSIRIEHN, JUEGTNER SET1BO8EHN, MU HEIR
FETPINRIE. SET RTUBTFRELRAT R AEIBERDE nysald-auto. onf D, Mg
/G840 R B\ BAR B2 1RME.
https://dev. mysql. com/doc/refman/8. 0/en/set-variable. html
https://dev. mysql. com/doc/refman/8. 0/en/dynamic—system—variables. html
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SET variable expr variable expr

variable: {

{GLOBAL 1 system_var_name

{PERSIST } system_var_name
{PERSIST_ONLY } system_var_name
SESSION @@] system_var_name

o)

Mysql

Show variables like

BEES

SET GLOBAL max_connections = 1000;

Tt
o

=
¥

—~

W

Oracle

Show parameter

alter system set processes=
alter session cursor sharing=

SET @@global.max connections = 1000;

1B session ZRAISEN

SET SESSION sql mode =’ TRADITIONAL’ ;

SET LOCAL sql mode = ’TRADITIONAL’ ;

SET @@session. sql mode = ~TRADITIONAL’ ;

SET @@local. sql mode = ~TRADITIONAL’ ;

SET @@sql mode =’ TRADITIONAL’ ;

FAHBNR

SET PERSIST max connections = 1000;

SET @@persist.max connections = 1000;
NMEUERIINE, REBIASIREE mysql

—auto. cnf

SET PERSIST ONLY back log = 100;

SET @@persist only. back log = 100;

Session 0 global @fYIENR

SET GLOBAL sort buffer size = 1000000, SESSION
sort buffer size = 1000000;

SET @@global. sort buffer size = 1000000,
@@local. sort buffer size = 1000000;

SET GLOBAL max connections = 1000, sort buffer size
= 1000000;

BBSH

SELECT @@global. sql mode, @@session.sql mode
@@sql mode;

HIBEFRSR

SRIE2AR

Mysql Oracle
utf8mb4 ZHS16GBK
8. 0 FRIBFNASAFEEN utf8mb4,

EWAXD

BELFNSR/RTE mysql> SHOW CHARACTER SET; sqlplus> show parameter nls
sqlplus> select

userenv (¢language’) fromdual;

DI MIRER

Mysql Oracle
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AR — BIZ—1EN samp_db BVEUERE, FEEFHRIBEE SKEROIEY dbea XEIE BRD
7 gbk hEAEXR BRI A B

create database samp db character set gbk;

drop database samp db; — fIBR ERAN samp db BYE

show databases; -— ETEEEIR.
use samp db; —— EROIEBIEIEE samp_db
show tables; -— &7 samp_db NHIBNESZ
describe ¥ — ETHIBRNGSH
delete from {B; — BEEXRDICR
SELECT
k
FROM
(SELECT

table name,
CONCAT (ROUND (SUM (data length / 1024
/ 1024), 2), MB’) AS data length MB,
ROUND (SUM(data length / 1024 /
1024), 2) data length
CONCAT (ROUND (SUM (index_length /
1024 / 1024), 2), MB’) AS index length MB
FROM
information schema. tables
WHERE
table schema = ’ohsdba’
GROUP BY table name) t
ORDER BY data length DESC;

mysql JREIIFPRS]
» B-Tree RS|:RBNHNRSI|, KELHSIEZ
5 B WZRS|
> HASHZRS|: REB Memory 5|75y, BAHR
Ee

»  R-Tree RS|:ZRFZRSIZ My ISAM BI—MF%
Ro|XR, FTSHETIBETEHIELT, B
SRR
»  Full-text: £NXZ&RS|tEE MyISAM B9—PIF
KRS, EBAEFTENERS|, Innobb I
MySqls. 6 FHSIRH S 2 RS|
BlIEEEER
{8 create table 1EQ ORI RIVOIEE, create table BB T,: 1B create table RIFRG
B ;

— WRFIEFEPTELE user_accounts T, FIEEMBIBED drop 18
DROP TABLE IF EXISTS user_accounts ;
CREATE TABLE "user accounts (

Tid” int (100) unsigned NOT NULL AUTO INCREMENT primary key,

“password varchar (32) NOT NULL DEFAULT ’’ COMMENT ’~ BB %29’

"reset_password tinyint (32) NOT NULL DEFAULT O COMMENT *HBPFZHAL. 0- NERHFEZMY;
I-FEHEXT,

“mobile” varchar (20) NOT NULL DEFAULT ’’ COMMENT ’ ==#

“create at’ timestamp (6) NOT NULL DEFAULT CURRENT TIMESTAMP (6),

“update_at’ timestamp (6) NOT NULL DEFAULT CURRENT TIMESTAMP(6) ON UPDATE

CURRENT_TIMESTAMP (6),

— RIRE—RSI, AATEE

UNIQUE INDEX idx user mobile('mobile’)
)

ENGINE=InnoDB DEFAULT CHARSET=utf8

COMMENT=" B3R5’

MySQL RZ=|g)
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7E MySQL ip, DA page NEAIBY (innodb FRIABIZE 16384), ORI oracle B block (BRIAR 8192),
Ed innodb system tablespace QB2 MBI, B3E% innodb data file pathi®4l, WREBES
innodb_file per table, AR PNRFMB—TIEREE, FE—TXH-

https://dev. mysql. com/doc/refman/8. 0/en/create—tablespace. html
https://lalitvc. wordpress. com/2017/08/28/mysql—-5-7-innodb—tablespace/
https://dev. mysql. com/doc/refman/8. 0/en/innodb-restrictions. html

Maximums and Minimums

e A table can contain a maximum of 1017 columns. Virtual generated columns are included
in this limit.

e A table can contain a maximum of 64 secondary indexes.

e The 1index Kkey prefix length limit is 3072 bytes for InnoDB tables that
use DYNAMIC or COMPRESSED row format.

The index key prefix length 1limit is 767 bytes for InnoDB tables that
use REDUNDANT or COMPACT row format. For example, you might hit this limit with a column
prefixindex of more than 191 characters on a TEXT or VARCHAR column, assuming
a utf8mb4 character set and the maximum of 4 bytes for each character.

Attempting to use an index key prefix length that exceeds the limit returns an error.
The limits that apply to index key prefixes also apply to full-column index keys.

e [f you reduce the InnoDB page size to 8KB or 4KB by specifying the innodb_page size option
when creating the MySQL instance, the maximum length of the index key 1is lowered
proportionally, based on the limit of 3072 bytes for a 16KB page size. That is, the maximum
index key length is 1536 bytes when the page size is 8KB, and 768 bytes when the page size
is 4KB.

e A maximum of 16 columns is permitted for multicolumn indexes. Exceeding the limit returns
an error.

ERROR 1070 (42000) : Too many key parts specified; max 16 parts allowed

e The maximum row length, except for variable—length columns
(VARBINARY, VARCHAR, BLOB and TEXT), is slightly less than half of a page for 4KB, 8KB, 16KB,
and 32KB page sizes. For example, the maximum row length for the default innodb page size of
16KB is about 8000 bytes. For an InnoDB page size of 64KB, the maximum row length is about
16000 bytes. LONGBLOB and LONGTEXT columns must be less than 4GB, and the total row length,
including BLOB and TEXT columns, must be less than 4GB.

If a row is less than half a page long, all of it is stored locally within the page. If it
exceeds half a page, variable—length columns are chosen for external off—page storage until
the row fits within half a page, as described in Section 15.11.2, “File Space Management” .

o Although InnoDB supports row sizes larger than 65,535 bytes internally, MySQL itself
imposes a row—size limit of 65,535 for the combined size of all columns:

. mysql> CREATE TABLE t (a VARCHAR(8000), b VARCHAR(10000),

° —> ¢ VARCHAR (10000), d VARCHAR (10000), e VARCHAR (10000),

. —> £ VARCHAR (10000), g VARCHAR (10000)) ENGINE=InnoDB;

° ERROR 1118 (42000) : Row size too large. The maximum row size for the

° used table type, not counting BLOBs, is 65535. You have to change some

columns to TEXT or BLOBs
See Section C. 10.4, “Limits on Table Column Count and Row Size” .
e On some older operating systems, files must be less than 2GB. This is not a limitation
of InnoDB itself, but if you require a large tablespace, configure it using several smaller
data files rather than one large data file.
e The combined size of the InnoDB log files can be up to 512GB.

InnoDB S K&RZ EIFR !

InnoDB Page Size

Maximum Tablespace Size

4KB

16TB

8KB

32TB
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https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_secondary_index
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_dynamic_row_format
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_compressed_row_format
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_redundant_row_format
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_compact_row_format
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_column_prefix
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_column_prefix
https://dev.mysql.com/doc/refman/8.0/en/glossary.html#glos_page_size
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_page_size
https://dev.mysql.com/doc/refman/8.0/en/binary-varbinary.html
https://dev.mysql.com/doc/refman/8.0/en/char.html
https://dev.mysql.com/doc/refman/8.0/en/blob.html
https://dev.mysql.com/doc/refman/8.0/en/blob.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html#sysvar_innodb_page_size
https://dev.mysql.com/doc/refman/8.0/en/blob.html
https://dev.mysql.com/doc/refman/8.0/en/blob.html
https://dev.mysql.com/doc/refman/8.0/en/blob.html
https://dev.mysql.com/doc/refman/8.0/en/blob.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-file-space.html
https://dev.mysql.com/doc/refman/8.0/en/column-count-limit.html

InnoDB Page Size|Maximum Tablespace Size

16KB 64TB
32KB 128TB
64KB 256TB

CREATE TABLESPACE tablespace name
ADD DATAFILE ’ file name’
[FILE BLOCK SIZE = value]
[ENCRYPTION [=] {'Y | "N'}]

[ENGINE [=] engine name]

XEBBIFILE BLOCK SIZE tBFfif824F innodb page size. CREATE TABLESPACE is supported with InnoDB.
In earlier releases, CREATE TABLESPACE only supported NDB, which is the MySQL NDB Cluster storage
engine. An InnoDB general tablespace only supports a single data file. InnoDB permits up to 4
billion tables.

Innodb BYRZZGIRIER

mysql> CREATE TABLESPACE ts1  ADD DATAFILE ’tsl.ibd’ Engine=InnoDB;

Query OK, O rows affected (0.05 sec)

mysql> CREATE TABLE t1 (cl INT PRIMARY KEY) TABLESPACE tsl ROW FORMAT=REDUNDANT;
Query OK, O rows affected (0.02 sec)

mysql> CREATE TABLE t2 (cl INT PRIMARY KEY) TABLESPACE tsl ROW FORMAT=COMPACT;
Query OK, O rows affected (0.08 sec)

mysql> CREATE TABLE t3 (cl INT PRIMARY KEY) TABLESPACE tsl ROW _FORMAT=DYNAMIC;
Query OK, O rows affected (0.08 sec)

mysql> CREATE TABLESPACE "ts2  ADD DATAFILE ’ts2.ibd’ FILE BLOCK SIZE = 8192 Engine=InnoDB;
Query OK, O rows affected (0.10 sec)

mysql> CREATE TABLE t4 (cl INT PRIMARY KEY) TABLESPACE ts2 ROW_FORMAT=COMPRESSED
KEY BLOCK SIZE=S8;
Query OK, O rows affected (0.07 sec)

mysql>
m

mysql> create database if not exists drupal customer name;
Query OK, 1 row affected (0.00 sec)
mysql> CREATE TABLESPACE drupal customer name
ADD DATAFILE ’ /u0l/mydata/data/drupal customer name. ibd
Engine=InnoDB;
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Query OK, O rows affected (0.16 sec)

mysql> use drupal customer name;

Database changed

mysql> create table t(i int) ENGINE=InnoDB
TABLESPACE drupal customer name;

Query OK, O rows affected (0.13 sec)

mysql> create table t1(i int) ENGINE=InnoDB
TABLESPACE drupal customer name;

Query OK, O rows affected (0.00 sec)

InnoDB engine tablespaces

https://lalitvc. wordpress. com/2017/08/28/mysql—-5-7-innodb—tablespace/

By default, for MySQL server, InnoDB Engine is getting used widely due it” s ACID support, optimized
read-write performance and for many other reasons which are great significance for the database
server.

In this blog post, we are going to cover the InnoDB tablespace and its features like

» InnoDB engine tablespaces
» Tablespace Data Encryption
» Tablespace related Configuration

System tablespace

Common tablespace for MySQL server operations. Apart from the table data storage, InnoDB’ s
functionality requires looking for table metadata, storing and retrieving MVCC info to support
ACID compliance and Transaction Isolation. It contains several types of information for InnoDB
objects.

e (Contains:
Table Data Pages
Table Index Pages
Data Dictionary
MVCC Control Data
Undo Space
Rollback Segments
Double Write Buffer (Pages Written in the Background to avoid 0S caching)
Insert Buffer (Changes to Secondary Indexes)
e Variables:
innodb data file path = /ibdata/ibdatal:10M:autoextend

By enabling innodb file per table (the default) option, we can store each newly created
table (data and index) in a separate tablespace. Advantage for this storage method is
less fragmentation within disk data file.

InnoDB data dictionary

Storage area in system tablespace made up of internal system tables with metadata information

for objects[tables, index, columns etc. ]

Double write buffer:

Storage area in system tablespace where innodb writes pages from innodb buffer pool, before writing

to their proper location in the data files.

In case mysqld process crash in the middle of a page writes, at the time of crash recovery InnoDB

can find a good copy of the page from doublewrite buffer

Variable: inndb doublewrite (default enable)

Redo Logs

Use for crash recovery. At the time of mysqld startup, InnoDB performs auto recovery to correct
data written by incomplete transactions. Transactions that not finish updating data files before
an unexpected mysqld shutdown are replayed automatically at the time of mysqld startup even before
taking any connection. It uses LSN (Log Sequence Number) value. Plenty of data changes cannot
get written to disk quickly, so it will go under redo and then to the disk

Page 40 / 185 MySQL Guide for Oracle DBA




Why we need a redo for recovery?

Let” s take an example, User changing data in innodb buffer and commit, somewhere it needs to
go before writing into a disk. Because in the case of crash buffer data will lost, that” s why
we need Redo Logs.

- In redo, all changes will go with info like row id, old column value, new column value,
session id and time.

- One commit complete data will under disk in a data file.

- Variables:

Innodb log file in group= [# of redo file groups]

innodb log buffer size= [ Buffer size] (Set greater value to hold large transactions in memory
Start from 10-20% of total log files size)

Innodb log file size= [Size for each redo file] (Should be set to a greater value greater for
BLOB data types in database)

UNDO tablespace and logs

UNDO tablespace contains one or more undo logs files.

UNDO manages consistent reads by keeping modified uncommitted data for active transaction [MVCC].
Unmodified data is retrieved from this storage area.Undo logs also called as rollback segments
By default, UNDO logs are part of system tablespace, MySQL allows to store undo logs in separate
UNDO tablespace/s [Introduce in MySQL 5. 6]. Need to configure before initializing mysqld server.
- When we configure separate undo tablespace, the undo logs in the system tablespace become
inactive.

- Need to configure before initializing mysqld server and cannot change after that.

- We truncate undo logs, but cannot drop

- The default initial size of an undo tablespace file is 10MB.

- Variables :

innodb undo tablespace : Number of undo tablespaces, default 0 , max 95
innodb undo directory : Location for undo tablespace, default is data dir with 10MB initial size
innodb undo logs : Number of undo logs in a single undo tablespace, default and max value is 128’

[ Deprecated in 5.7.19 , innodb_rollback segments variable will control this]
innodb_undo log truncate: truncate undo tablespace, Default OFF [When enabled, undo tablespaces
that exceed the threshold value defined by innodh max undo log sizeare marked for truncation. ]
Key Points:

» Truncating undo logs need separate undo logs. This means undo in system tablespace can
not be truncated

» innodb undo tablespaces must be set to a value equal to or greater than 2.

» innodb rollback segments must set to a value equal to or greater than 35.

Benefits: Reduce the size of the single tablespace (system tablespace), since we are storing
long—running transactions into a sperate single/multiple UNDO tablespaces.

Temporary tablespace

Storage to keep and retrievemodified uncommitted data for temporary tables and related objects
Introduce in MySQL 5.7.2 and use for rollback temp table changes while a server is running

— Undo logs for temporary tables reside in the temp tablespace

— Default tablespace file ibtmpl getting recreated on server startup.

- Not getting used for crash recovery.

- Advantage: Performance gain by avoiding Redo Logging 10 for temp tables and related objects
— Variable:

innodb_temp data file path = ibtmpl:12M:autoextend (default)

General tablespace

Shared tablespace to store multiple table data. Introduce in MySQL 5.7.6. A user has to create
this using CREATE TABLESPACE syntax. TABLESPACE option can be used with CREATE TABLE to create
a table and ALTER TABLE to move atable in general table

— Memory advantage over innodb file per table storage method

- Support both Antelope and Barracuda file formats

— Supports all row formats and associated features.

- Possible to create outside data directory.
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Tablespace Data Encryption

InnoDB supports data encryption for InnoDB tables stored in file—per—table tablespaces using mysql
keyring. MySQL 5.7.11 and higher includes a keyring plugin

keyring file: Stores keyring data in a file local to the server host. keyring filemust be loaded
at each server startup using the -early-plugin-loadoption

keyring okv: Back end keyring storage products such as Oracle Key Vault, This plugin is available
in MySQL Enterprise Edition distributions.

Variables:

early—plugin—load : Settings ensure that plugin is available prior to initialization of the InnoDB
storage engine

keyring file data : keyring file path

MySQL InnoDB Configuration sample

## DATA STORAGE ##

datadir=/var/lib/mysql

## InnoDB Configuration ##
innodb file per table=1

# InnoDB Memory
innodb buffer pool size = 2000M

# System Tablespace configuration
innodb data file path= ibdatal:512M;ibdata2:512M:autoextend

# Redo Log and buffer configuration
innodb—log—files—in—group=3

innodb log file size=100M

innodb log buffer size=30M

#InnoDB file formate
innodb file format = Barracuda

# UNDO Tablespace Configuration
innodb_undo_directory = /var/lib/mysql/
innodb undo tablespaces = 3
innodb undo logs = 128

innodb undo log truncate = ON

innodb rollback segments = 128

# Temp Tablespace Configuration
tmpdir = /var/lib/mysql/
innodb temp data file path = ibtmpl:20M:autoextend

# Keyring configuration
early-plugin—load=keyring file. so
keyring file data=/var/lib/mysql-keyring/keyring

MySQL Server Initialization Logs

Note] InnoDB: Using Linux native AIO

[Note] InnoDB: Number of pools: 1

[Note] InnoDB: Using CPU crc32 instructions

[Note] InnoDB: Initializing buffer pool, total size = 2G, instances = 8, chunk size = 128M
[Note] InnoDB: Completed initialization of buffer pool

[Note] InnoDB: If the mysqld execution user is authorized, page cleaner thread priority can be
changed. See the man page of setpriority ().

[Note] InnoDB: Opened 4 undo tablespaces

[Note] InnoDB: 4 undo tablespaces made active

[Note] InnoDB: Highest supported file format is Barracuda.

[Note] InnoDB: Creating shared tablespace for temporary tables
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[Note]

wait ..

[Note]
[Note]
[Note]
[Note]
[Note]
[Note]
[Note]
[Note]

InnoDB:

InnoDB:
InnoDB:
InnoDB:
InnoDB:
InnoDB:
InnoDB:

Plugin

InnoDB:

UNDO and Temporary tab

Setting file ’./ibtmpl’ size to 20 MB. Physically writing the file full; Please

File ’./ibtmpl’ size is now 20 MB.

96 redo rollback segment(s) found. 96 redo rollback segment(s) are active
32 non-redo rollback segment(s) are active

Waiting for purge to start

5.7.19 started; log sequence number 2454162

Loading buffer pool (s) from /var/lib/mysql/ib buffer pool

" FEDERATED’ is disabled.

Buffer pool (s) load completed at 170828 12:03:52

lespaces sample
.r‘:'I—I- —

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

General tablespace Example:

General Tablespace can be created inside mysql datadir [ Default ] or outside of the MySQL data
directory.
# Create General tablespace

mysql> CREATE TABLESPACE gen tblsp ADD DATAFILE ’gen tlbsp.ibd’ ENGINE = INNODB;
Query OK, O rows affected (0.01 sec)

mysql> select * from INFORMATION SCHEMA.FILES  where TABLESPACE NAME =" gen tblsp’ \G
skefskokstekskoskstekskoskskokokskskokokskskokokskkoksk [, row  kekekskskskekskskskekskskskokskskskokskskskskokek sk ok

FILE ID: 27
FILE NAME: . /gen_tlbsp. ibd
FILE TYPE: TABLESPACE

TABLESPACE NAME: gen tblsp

# Create table inside general tablespace.

mysql> CREATE TABLE gen ts tbl (id int(11), c_desc varchar(100), c comments text ) TABLESPACE
gen tblsp;
Query OK, 0 rows affected (0.01 sec)

mysql> INSERT INTO gen ts tbl values (1, ’test’ , ’General tablespace testing’);:

Query OK,

1 row affected (0.01 sec)
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mysql> select * from gen ts tbl;

t————— Fo— o +
| id | ¢ desc | c comments |
t————— F—— o +
| 1 | test | General tablespace testing |
o Fo—— e +

1 row in set (0.00 sec)
# Move Existing table into general tablespace.

mysql> create table innodb table (id int (11), uname varchar (78));
Query OK, O rows affected (0.01 sec)

mysql> insert into innodb table values(l,  moving to gen tblsp’);
Query OK, 1 row affected (0.0l sec)

mysql> ALTER TABLE innodb table TABLESPACE gen tblsp;
Query OK, O rows affected (0.02 sec)

Records: 0 Duplicates: 0 Warnings: 0

mysql> select * from innodb table;

o e +
| id | uname |
o e +
| 1 | moving to gen tblsp |
o e +

1 row in set (0.00 sec)
# DROP General Tablespace [ We need to drop all table in general tablespace before dropping it]

mysql> show tables;

Fmm +
| Tables in test |
- P +
| gen ts tbl

| innodb table |
R ——— ———— +

2 rows in set (0.00 sec)

mysql> drop table gen ts tbl;

Query OK, O rows affected (0.01 sec)
mysql> drop table innodb table;
Query OK, O rows affected (0.00 sec)

mysql> show tables;
Empty set (0.01 sec)

mysql> drop tablespace gen tblsp;
Query OK, O rows affected (0.00 sec)

mysql> select * from INFORMATION SCHEMA.FILES where TABLESPACE NAME =" gen tblsp’ \G
Empty set (0.00 sec)
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MySQL_DATADIR :

gen_tlbsp.ibd

DATABASE[test]:

innodb_table.frm
gen_ts_tbl.frm

InnoDB TDE using a keyring file plugin
mysql>SELECT PLUGIN NAME, PLUGIN STATUS FROM INFORMATION SCHEMA. PLUGINS

1 row in set (0.00 sec)

mysql> show variables like ’%keyring% ;

T T

Variable name | Value

keyring file data | /var/lib/mysql-keyring/keyring

\
\
1 row in set (0.00 sec)

mysql> CREATE TABLE innodb tde (id int(11), c_desc varchar(100), c_comments text )
ENCRYPTION="Y’ ;
Query OK, O rows affected (0.01 sec)

mysql> SELECT TABLE SCHEMA, TABLE NAME, CREATE_OPTIONS FROM
INFORMATTON_SCHEMA. TABLES WHERE CREATE_OPTIONS LIKE ’%ENCRYPTION="Y"% ;

TABLE_SCHEMA | TABLE NAME | CREATE_OPTIONS

test | innodb_tde | ENCRYPTION="Y”

\
\
1 row in set (0.0l sec)

mysql> INSERT INTO innodb tde values (1, ’test tde’ , ’innodb tde testing’);
Query OK, 1 row affected (0.00 sec)

mysql> select * from innodb tde;

+———— - e +
| id | ¢ desc | ¢ comments |
fmmmm o e T +
\ 1 | test tde | innodb tde testing |
+———— - f———— +

1 row in set (0.01 sec)</pre>
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# Disable — Enable ENCRYPTION from table

mysql> ALTER TABLE innodb tde ENCRYPTION='N ;
Query OK, 1 row affected (0.02 sec)
Records: 1 Duplicates: 0 Warnings: 0

mysql> ALTER TABLE innodb tde ENCRYPTION="Y’ ;
Query OK, 1 row affected (0.02 sec)

Records: 1 Duplicates: 0 Warnings: 0

mysql> select * from innodb tde;

o tom o +
| id | ¢ desc | ¢ comments |
- IS o +
| 1 | test tde | innodb tde testing |
o tmm B ittt +

~

1 row in set (0.00 sec
HENCRYPTION MASTER KEY Rotation

mysql> ALTER INSTANCE ROTATE INNODB MASTER KEY:
Query OK, O rows affected (0.01 sec)

mysqgl> select * from innodb tde;

o Fom o +
| id | c_desc | c_comments |
o Fom o +
| 1 | test tde | innodb tde testing |
o Fom o +

~~

1 row in set (0.00 sec

BIgR~

https://dev. mysql. com/doc/refman/8. 0/en/create—user. html
https://dev. mysql. com/doc/refman/5. 7/en/resetting—permissions. html
Mysql

BIEERF Creaet user ohsdba’ @ localhost’ identified by ’oracle’ :

Creaet user ohsdba’ @ % identified by ’oracle’;
Creaet user  ohsdba’ @ 10.10.10. 10 identified by
“oracle’ ;

== select host, user from mysql. user;

BoER MySQL 5.7.5 and earlier:
SET PASSWORD FOR ’ root’ @ localhost’ =
PASSWORD (’ MyNewPass’ ) ;
MySQL 5.7.6 and later:

ALTER USER ’root’ @ localhost’ IDENTIFIED BY ’MyNewPass’ ;

alter user 'root’ @ localhost’ identified by ’oracle’ ;

TR http://dev. mysql. com/doc/refman/8. 0/en/create—user. html

Oracle

Creaet user ohsdba
identified by oracle
default tablespace
users;

Select

name, account status
from dba users;
Alter user ohsdba
identified by oracle;

—skip—grant-tables option. This enables anyone to connect without a password and with all
privileges, and disables account—-management statements such as ALTER USER and SET PASSWORD.

Because this is insecure, you might want to use —skip—grant—tables in conjunction with

—skip—networking to prevent remote clients from connecting.

UPDATE mysql. user

SET authentication string = PASSWORD( oracle’), password expired = N

WHERE User = ’root’ AND Host = ’localhost’ ;
FLUSH PRIVILEGES;
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https://dev.mysql.com/doc/refman/5.7/en/server-options.html#option_mysqld_skip-grant-tables
https://dev.mysql.com/doc/refman/5.7/en/alter-user.html
https://dev.mysql.com/doc/refman/5.7/en/set-password.html
https://dev.mysql.com/doc/refman/5.7/en/server-options.html#option_mysqld_skip-grant-tables
https://dev.mysql.com/doc/refman/5.7/en/server-options.html#option_mysqld_skip-networking

MySQL 8. 0 ZRF %I
password option: {

PASSWORD EXPIRE
PASSWORD EXPIRE DEFAULT
PASSWORD EXPIRE NEVER

PASSWORD HISTORY DEFAULT
PASSWORD HISTORY N

}

lock option: {
ACCOUNT LOCK
\ ACCOUNT UNLOCK
}
WILUEIY mysqladmin B

PASSWORD EXPIRE INTERVAL N DAY

PASSWORD REUSE INTERVAL DEFAULT
PASSWORD REUSE INTERVAL N DAY

/opt/mysql/8.0. 12> mysqladmin password “oraclel2” —uroot —p

Enter password:

mysqladmin: [Warning] Using a password on the command line interface can be insecure.

Warning: Since password will be sent to server in plain text, use ssl connection to ensure password

safety.
/opt/mysql/8.0. 12>

MySQL HERM<

A&

VRS GBERA0 MySAL VAR HY
KRFIPRE, HILIRH)
TEINER

NTRIERRHS
EEYBHEE

EE=]=l

B RHIEE
BE datadir NTSER
EEHIREE

eilf=aShay
BEHRIAF

BENKX

B root 565
BEEN
PDIREIERE
BEXR

ES=11¥N
BERG—TBG
RI B

RIARPE

=il
E=]

BE test QIRIBY
BEXN)BABN
BEERSD
BEZXRD comment
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\G
Mysql> system 1ls -1
mysqld —help ——verbose | grep —A 1 ’Default options

show variables like ’%log error% ;

show variables like "%loglh”;

mysql —h localhost -u root —p dbName

show variables where Variable name = datadir’ ;
show databases;

show schemas;

select database():

create user  test@% identified by ‘oracle’;
select user (), current user ();

SELECT @@GLOBAL. time zone, @@SESSION. time zone;
mysqladmin —uroot —password

show grants for user name@localhost;

Use mysql;

show tables;

select @@version, @@version comment;

show master status;

flush logs;

flush privileges;

show plugins;

show engines;

show create table test;

show variables like "%case% ;

create table testbak like test;

SELECT table name, table comment FROM
information schema. tables where table name=
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SNRATTR
LSRN E R
25FRIBN0 unique RS
LERIEBNE RS
fpRZR_EBYRS|
EEXRPRSIER

R8s/ BEMEARS, BRZR
Oracle Y Hint

BiD test BIBEE
1B test. csv NI EEIEE

SHIBHN LD

BT
SEHREHEE

KB T) comit (sessionZKF|)

EERTER
& binglog

MySQL IR EE

SELECT @@FOREIGN KEY CHECKS;

SET FOREIGN KEY CHECKS=1;

SET FOREIGN KEY CHECKS=0;

alter table table name add primary key ( "column )
alter table table name add unique ( column )

alter table table name add fulltext ( column )

drop index index name on table name

show index from table;

select * from tablename ignore index ()

select * from tablename ignore index ()

select * from tablename force index()

select * from tablename force index()

mysqldump —u root -p test > test.sql

load data local infile ’test.csv’ into table userl fields
terminated by *|” lines terminated by ’\n’ ignore 1 lines

show slave hosts:

show slave status;

show processlist \G;

reset master;

desc select * from user;
explain select * from user;
select user, host from user order by password last changed
desc limit 5;

SET SQL_SAFE UPDATES=0;
show status

show binary logs;

https://dev. mysql. com/doc/refman/8. 0/en/grant. html
mysql BRKFIDN 5§, BFE user, db, host, tables priv#0 columns priv. FEVIRAOE, Lt Oracle

gﬁ@_ﬁo

USER &

user RIVLTUERRBZBOELRAEDS, FECERMIIEBPERE BREF) £PR. £ user &
BRNTASIRIYREEINR, FHIERTHEMER. fI%0, WRIRGBAE S DELETE £4§, EXEIHHIA
FPIUMEARPHRICR, PAUEIRSH R AIRINEZ R,

DB &

db RIVLHIERE, MALBESRHIIEN. EXBEEIMRRERT — T HEFEPIER,

HOST &

host £S5 db RESHEAE—TRIBEX LEHIREENXEIEEINLIQIE, XTJBELLSIRBA db 155,
X ZRANS2 GRANT F0 REVOKE BOBIRG, P, IRTREATIRMRARNZRE.

TABLE_PRIV &

tables priv RIEERPIE, AXEEEN—TIIRERT—TRAPEI.

COLUMNS_PRIV

columns_priv RIEEIFIRR. XEIHEEBIRIEBT—PREVEFEI,

BRAR B

grant select, insert, update, delete on ohsdba.* to ohsdba@ % ;
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grant create on testdb. * to ohsdba @ 192. 168.0.% ;
grant create on ohsdba.* to ' ohsdba’ @ % ;

grant alter on ohsdba.* to ’~ohsdba’ @ % ;

grant drop on ohsdba.* to ’ohsdba @ % ;

grant references on ohsdba.* to ~ohsdba’ @ % ;
grant create temporary tables on ohsdba.* to ’ohsdba’ @ % ;
grant index on ohsdba.* to ’ohsdba’ @ % ;

grant create view on ohsdba.* to ' ohsdba @ % ;
grant show view on ohsdba.* to ’ohsdba’ @ % ;
grant create routine on ohsdba.* to ' ohsdba’ @ % ;
grant alter routine on ohsdba.* to ’ohsdba @ % ;
grant execute on ohsdba.* to ' ohsdba @ % ;

grant execute on procedure ohsdba.* to ’ohsdba @ % ;
grant execute on function ohsdba.* to ’ohsdba @ % ;
grant select(age) on ohsdba. salary to ’ohsdba @ % ;
grant all privileges on ohsdba to ’ohsdba @ % ;

grant all on *.% to " ohsdba’ @ % ;
grant select on *. % to ~ohsdba’ @ % ;
grant all on *.* to ~ohsdba’ @ % ;

grant select on ohsdba.* to 'ohsdba’ @ % ; with grant option;
show grants for ’ohsdba’ @ % ;

show grants;

revoke all on *.* from  ohsdba’ @ % :

https://dev. mysql. com/doc/refman/5. 6/en/sql-syntax. html

HRABESE

oS perror oerr

Q01gEE DL BIREIEG

1t Oracle FOIBLEIY dbms metadata EIREVEIA, NEE MySQL BY5%
SHOW \&E&

13.7.6.1 SHOW BINARY LOGS Syntax

13.7.6.2 SHOW BINLOG EVENTS Syntax
13.7.6.3 SHOW CHARACTER SET Syntax
13.7.6.4 SHOW COLLATION Syntax
13.7.6.5 SHOW COLUMNS Syntax
13.7.6.6 SHOW CREATE DATABASE Syntax
13.7.6.7 SHOW CREATE EVENT Syntax
13.7.6.8 SHOW CREATE FUNCTION Syntax
13.7.6.9 SHOW CREATE PROCEDURE Syntax
13.7.6.10 SHOW CREATE TABLE Syntax
13.7.6.11 SHOW CREATE TRIGGER Syntax
13.7.6.12 SHOW CREATE USER Syntax
13.7.6.13 SHOW CREATE VIEW Syntax
13.7.6.14 SHOW DATABASES Syntax
13.7.6. 15 SHOW ENGINE Syntax
13.7.6.16 SHOW ENGINES Syntax
13.7.6.17 SHOW ERRORS Syntax
13.7.6.18 SHOW EVENTS Syntax
13.7.6.19 SHOW FUNCTION CODE Syntax
13.7.6.20 SHOW FUNCTION STATUS Syntax
13.7.6.21 SHOW GRANTS Syntax
13.7.6.22 SHOW INDEX Syntax

-
o
aQ
[}
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https://dev.mysql.com/doc/refman/8.0/en/show-binary-logs.html
https://dev.mysql.com/doc/refman/8.0/en/show-binlog-events.html
https://dev.mysql.com/doc/refman/8.0/en/show-character-set.html
https://dev.mysql.com/doc/refman/8.0/en/show-collation.html
https://dev.mysql.com/doc/refman/8.0/en/show-columns.html
https://dev.mysql.com/doc/refman/8.0/en/show-create-database.html
https://dev.mysql.com/doc/refman/8.0/en/show-create-event.html
https://dev.mysql.com/doc/refman/8.0/en/show-create-function.html
https://dev.mysql.com/doc/refman/8.0/en/show-create-procedure.html
https://dev.mysql.com/doc/refman/8.0/en/show-create-table.html
https://dev.mysql.com/doc/refman/8.0/en/show-create-trigger.html
https://dev.mysql.com/doc/refman/8.0/en/show-create-user.html
https://dev.mysql.com/doc/refman/8.0/en/show-create-view.html
https://dev.mysql.com/doc/refman/8.0/en/show-databases.html
https://dev.mysql.com/doc/refman/8.0/en/show-engine.html
https://dev.mysql.com/doc/refman/8.0/en/show-engines.html
https://dev.mysql.com/doc/refman/8.0/en/show-errors.html
https://dev.mysql.com/doc/refman/8.0/en/show-events.html
https://dev.mysql.com/doc/refman/8.0/en/show-function-code.html
https://dev.mysql.com/doc/refman/8.0/en/show-function-status.html
https://dev.mysql.com/doc/refman/8.0/en/show-grants.html
https://dev.mysql.com/doc/refman/8.0/en/show-index.html

13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.

SN
R L L i il L LR LN L LA SN LR SN LN LI

23 SHOW MASTER STATUS Syntax
24 SHOW OPEN TABLES Syntax

25 SHOW PLUGINS Syntax

26 SHOW PRIVILEGES Syntax

27 SHOW PROCEDURE CODE Syntax
28 SHOW PROCEDURE STATUS Syntax
29 SHOW PROCESSLIST Syntax

30 SHOW PROFILE Syntax

31 SHOW PROFILES Syntax

32 SHOW RELAYLOG EVENTS Syntax
33 SHOW SLAVE HOSTS Syntax

34 SHOW SLAVE STATUS Syntax

35 SHOW STATUS Syntax

36 SHOW TABLE STATUS Syntax

37 SHOW TABLES Syntax

38 SHOW TRIGGERS Syntax

39 SHOW VARIABLES Syntax

40 SHOW WARNINGS Syntax

SHOW {BINARY | MASTER} LOGS

SHOW BINLOG EVENTS [IN ’log name’ | [FROM pos] [LIMIT [offset, | row _count]
SHOW CHARACTER SET [like or_ where]

SHOW COLLATION [like or where]

SHOW [FULL! COLUMNS FROM tbl name [FROM db_name| [like or where]
SHOW CREATE DATABASE db name

SHOW CREATE EVENT event name

SHOW CREATE FUNCTION func name

SHOW CREATE PROCEDURE proc_name

SHOW CREATE TABLE tbl name

SHOW CREATE TRIGGER trigger name

SHOW CREATE VIEW view name

SHOW DATABASES [like or where]

SHOW ENGINE engine name {STATUS | MUTEX}

SHOW [STORAGE] ENGINES

SHOW ERRORS [LIMIT [offset, | row count]

SHOW EVENTS

SHOW FUNCTION CODE func name

SHOW FUNCTION STATUS [like or where]

SHOW GRANTS FOR user

SHOW INDEX FROM tbl name [FROM db_name |

SHOW MASTER STATUS

SHOW OPEN TABLES [FROM db name| [like or where]

SHOW PLUGINS

SHOW PROCEDURE CODE proc_name

SHOW PROCEDURE STATUS [like or where]

SHOW PRIVILEGES

SHOW [FULL! PROCESSLIST

SHOW PROFILE [types] [FOR QUERY n] [OFFSET n] [LIMIT n]
SHOW PROFILES

SHOW RELAYLOG EVENTS [IN ’log name’ ] [FROM pos] [LIMIT [offset,| row count]
SHOW SLAVE HOSTS

SHOW SLAVE STATUS [FOR CHANNEL channel]

SHOW [GLOBAL | SESSION] STATUS [like or where]

SHOW TABLE STATUS [FROM db_name| [like or where]

SHOW [FULL] TABLES [FROM db name]| [like or where]

SHOW TRIGGERS [FROM db_name| [like or where]

SHOW [GLOBAL | SESSION] VARIABLES [like or where]

SHOW WARNINGS [LIMIT [offset, | row count]
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https://dev.mysql.com/doc/refman/8.0/en/show-master-status.html
https://dev.mysql.com/doc/refman/8.0/en/show-open-tables.html
https://dev.mysql.com/doc/refman/8.0/en/show-plugins.html
https://dev.mysql.com/doc/refman/8.0/en/show-privileges.html
https://dev.mysql.com/doc/refman/8.0/en/show-procedure-code.html
https://dev.mysql.com/doc/refman/8.0/en/show-procedure-status.html
https://dev.mysql.com/doc/refman/8.0/en/show-processlist.html
https://dev.mysql.com/doc/refman/8.0/en/show-profile.html
https://dev.mysql.com/doc/refman/8.0/en/show-profiles.html
https://dev.mysql.com/doc/refman/8.0/en/show-relaylog-events.html
https://dev.mysql.com/doc/refman/8.0/en/show-slave-hosts.html
https://dev.mysql.com/doc/refman/8.0/en/show-slave-status.html
https://dev.mysql.com/doc/refman/8.0/en/show-status.html
https://dev.mysql.com/doc/refman/8.0/en/show-table-status.html
https://dev.mysql.com/doc/refman/8.0/en/show-tables.html
https://dev.mysql.com/doc/refman/8.0/en/show-triggers.html
https://dev.mysql.com/doc/refman/8.0/en/show-variables.html
https://dev.mysql.com/doc/refman/8.0/en/show-warnings.html

like or where:
LIKE ’pattern’
| WHERE expr

If the syntax for a given SHOW statement includes a LIKE ’ pattern part, ’pattern is a string that
can contain the SQL % and wildcard characters. The pattern is useful for restricting statement
output to matching values.

Several SHOW statements also accept a WHERE clause that provides more flexibility in specifying
which rows to display. See Section 24.39, “Extensions to SHOW Statements” .

Many MySQL APIs (such as PHP) enable you to treat the result returned from a SHOW statement as
you would a result set from a SELECT; see Chapter 27, Connectors and APIs, or your API documentation

for more information. In addition, you can work in SQL with results from queries on tables in
the INFORMATION SCHEMA database, which you cannot easily do with results from SHOW statements.
See Chapter 24, INFORMATION SCHEMA Tables.

NREEEERE i

Mysql Oracle
B2PIHES Mysql workbench Sqldeveloepr
MySQL Shell PL/SQL Developer

RN TH

Oracle NG MRBE MRIVE, FSRIRLR B IEENEHT, UERRIRN—M, BTN 1REME,. Oracle
RIRWHT BB dbv, MySAL 8 page IBEFINT R, FNIRAE offline 1B, X MEEFINERIT AT
BY, ROJBEIREIREX S B0,

XA

£ Oracle #iifEfE £, BMIQLUBN salldr WX ASHNFHBEIEED, £ MySQL E, BMTLUEY NE
BV SR SRS R R B P

LOAD DATA INFILE ’ /tmp/data. txt’

INTO TABLE dbl. tablel

FIELDS TERMINATED BY ° | ;

AT MySQL £b Oracle I3HIBY, $RATAEM txt HHIGHS
SELECT ... INTO OUTFILE...

BREIEE

Mysql Oracle
BHNS mysql —h 127.0.0.1 -u AP -p 3306 -S FEEMIEE=2%: ipibi, R
mysql -D PIIGIREVAIEES -h M2 v B3 $Hee, Il
- sqlplus> show user;
mysql> exit # B A “quit:” =¥ “\q;” — salplus> show database;
ENUES
mysql> status; # SERE]mysql BY version N
HER

mysql> select version(); # TE/REImysql 89
version 58

mysql> show global variables like ’port’; # &
& MySQL k0SS

HIEENSMD

7E MySQL S EIRE—MRA nysaldump KEHEIEE, XRIIBEENBESD, SLHEXBFR sql
150, RB1% Oracle HIBE rman —HEEIBSEH T B, Oracle IR MySIL BECEIEBSH TR
mysqlbackup, YIRFABIRZE Oracle IRVAR MySQL, FAHRE2ERFRAILLE 28I percona FF ARG H L
g,

MySQL FHBEEFA IR R M 4.2
—BERT, BIRESSMOOFEEERE FEN/ i
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https://dev.mysql.com/doc/refman/8.0/en/string-comparison-functions.html#operator_like
https://dev.mysql.com/doc/refman/8.0/en/show.html
https://dev.mysql.com/doc/refman/8.0/en/extended-show.html
https://dev.mysql.com/doc/refman/8.0/en/show.html
https://dev.mysql.com/doc/refman/8.0/en/select.html
https://dev.mysql.com/doc/refman/8.0/en/connectors-apis.html
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https://dev.mysql.com/doc/refman/8.0/en/information-schema.html

> HUR
> TEEIERE (binarylog, tHFR oracle BBAYIHY) , InnoDB EHFH™
> RIEGEEIE. SR, fMrss. SHEESS)
> REB\BEREUL
MySQL S EIENS

WS IBHRIAEFERTSNN, MEFENESIRIEY ARSI

BE : BNRIBAEEHTSNE, HEEIREIUNT, BRIENTEIRE

REID: IBHNRIEEERTSNN, MEEFERTRERE, BEEER &
MySQL T AREA NS IDIERZEBHFMESIBEREXF

MyISAM (X ERIF) InnoDB
Mt X o
BB Vv Vv

ERNSH TR
YIEEH : —RARBBY tar, cp SIS ERITRSHIAUEFHEIEHATIS M HIR
BES0: —RMSEINE LENSIEEPSDEE

> mysqlhotcopy: RABIKBN—PTEH, JIFSR, XK MyISAM 3552, mysqlhotcopy
——user=root test /backup

> cp. tar FIIEEHTE: MBEMHIE, ERTHIBNGEMESIZE $E. T2SD. TOSH

>  mysqldump: BIEZNHTE, EETHENGHESIE, RS .20 PBDE . XIF InnoDB
GBS IBIFAE I TFIEBROVBIRERRRH AT S, nysaldump RELESE, RELLRIE,
undo VHESHRITSHNS S —EHEE RIS/ BTSENRENNAE, WRIAIED,
E1EINOEREIEE, BLERNMIBENIRER over 3o

» percona-xtrabackup: —FRIEEEALY InnoDB/XtraDBME TR, ZHFTEHH. BESD, B
percona 12t

» mysqlbackup: X Oracle BSFF AN TR

> mysqlpump: WWRAZESYH—BE, TLUBAIXT. 5 mysqldump RE18E mysqlpump THRF&R
RANFHTSH, NRTSHRE. EE—" S0 nydumper, TRRET T8 GBMHE—58)
DEBHITEE, RESIR

ERNE DTS

> cp. tar SHEIBIEESE, WRBEERY)\, TUERXFHN, EESHEEEFES. B2IE
A9 FLUSH TABLES WITH READ LOCK, EREEFEIFZIAIT. M 8. 0 FFIABARZEEZM Innodb 5, GIR
RNINVSBRANEITIR, ETARANAE S,

> mysqldump F] Binary Logs 18456, WRHIEEIAT TYLUEEIXFSN, 5oBMA mysqldump XY
HIEFEHITREEM, AGERRS) Binary Logs IATBERMNOTIR. FTEIL mysql BB
N0 log bin=on FFB. &Y mysql —uroot —p —e ~SHOW MASTER STATUS’ §JPA&EZ Binary Log
BIER

> mysqlbackup, xtrabackup ORFIEERKN, MNXAIDEQFBIEIT, FH xtrabackup H{T5E
2BINGE, THEM xtrabackup PITIBERNXNERSH

mysqlbackup

BH895ERE https: //www. mysql. com/products/enterprise/backup. html, XN T EMAEE, HEZDVEK
53—}, 22MFEHE, HBR2IFBBOEE, BRIBBHNSEM WySAL T K, {82 xtrabackup 2
HRE, miaEBEEX, tHRER, BHAEZ.

MySQL Enterprise Backup BNAFIME

“Hot” Online Backups — Backups take place entirely online, without interrupting MySQL transactions
High Performance — Save time with faster backup and recovery

Incremental Backup — Backup only data that has changed since the last backup

Partial Backup — Target particular tables or tablespaces

Full Instance Backup — Backs up data, as well as configuration and other information to easily
create a complete “replica”

Advanced Optimistic Backup — Uses heuristics to optimize and reduce backups and shorten recovery
time by assessing usage patterns

Fast Recovery - Get servers back online and create replicated servers

Point-in-Time Recovery (PITR) - Recover to a specific transaction

Online “Hot” Selective Restore — bring back only selected tables into a running database
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Direct Cloud Storage Backup via S3 and Swift APIs — Backup and Restore directly to/from Oracle
Storage Cloud, S3 and other Cloud Storage using AWS S3 API

Advanced LZ4 Compression — Support highly efficient, low impact and ultra fast LZ4 compression,
as well as LZMA and zlib

AES 256 encryption — Built in 256-bit Advanced Encryption Standard (AES) encryption to secure
all the sensitive backup data

NEW! Supports MySQL TDE - Enables secure archival quality backup and restore of TDE encrypted
database files and keys

Streaming “Zero storage” Single Step Backup and Restore — Run a full or partial backup from one
server and a restore to another in one streamed step without staged storage

Backup Validation — Provides assurance checks to confirm backup integrity and quality by
confirming that internal pages are valid and file checksums match.

Exclude Tables — Exclude unnecessary tables from your Backups, saving backup time and space
Binlog and Relay log backup - Simplifies cloning master to slave servers for HA replication
Include Tables — Backup only required tables for better granularity and usability

Continuous Monitoring — Monitor the progress and disk space usage

Selective Backup/Restore — An efficient and transportable method to backup InnoDB tables using
Transportable Tablespaces

Table renaming on restore of Transportable Tablespace (TTS) backups

Compression — Cut costs by reducing storage requirements up to 90%

Backup to Tape — Stream backup to tape or other media management solutions

Partial Restore — Recover targeted tables or tablespaces

Restore to a Separate Location — Rapidly create clones for fast replication setup

Reduce Failures — Use a proven high quality solution from the developers of MySQL
Multi-platform — Backup and Restore on Linux, Windows, Mac & Solaris

mysqlbackup &S

https://dev. mysql. com/doc/mysql—enterprise—backup/4. 1/en/
mysqlbackup ERENGHS

e Backup operations: backup, backup—and-apply—log, backup—to—image

e Update operations: apply—log, apply—incremental-backup

e Restore operations: copy—back, copy—back—and—apply—log

e Validation operation: validate
e Single—file backup operations: image—to—backup—dir, backup—dir—-to—image, list—image,
extract

mysqlbackup DA

mysqlbackup —user=dba ——password —port=3306 ——with-timestamp —backup—dir=/export/backups

backup

mysqlbackup —defaults—file=/usr/local/mysql/my. cnf backup

mysqlbackup ——defaults—file=/usr/local/mysql/my. cnf —compress ——user=backupadmin —password
——port=18080 backup

https://www. fromdual. com/mysql—enterprise-backup—incremental-cumulative—and-aifferential-bac
kup

Incremental Differential Backup

y Y Y Yy

IdIfledlffzHdlfl’sl[dlffﬂldh:‘l’s\Idli:'fs\
Sun Mon Tue Wed Thu Fri Sat Sun

Full Backup
mysqlbackup ——user=root —backup-dir=/tape/full backup—and-apply-log
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https://dev.mysql.com/doc/mysql-enterprise-backup/4.1/en/backup-commands-backup.html#option_meb_backup
https://dev.mysql.com/doc/mysql-enterprise-backup/4.1/en/backup-commands-backup.html#option_meb_backup-and-apply-log
https://dev.mysql.com/doc/mysql-enterprise-backup/4.1/en/backup-commands-backup.html#option_meb_backup-to-image
https://dev.mysql.com/doc/mysql-enterprise-backup/4.1/en/backup-commands-update.html#option_meb_apply-log
https://dev.mysql.com/doc/mysql-enterprise-backup/4.1/en/backup-commands-update.html#option_meb_apply-incremental-backup
https://dev.mysql.com/doc/mysql-enterprise-backup/4.1/en/backup-commands-restore.html#option_meb_copy-back
https://dev.mysql.com/doc/mysql-enterprise-backup/4.1/en/backup-commands-restore.html#option_meb_copy-back-and-apply-log
https://dev.mysql.com/doc/mysql-enterprise-backup/4.1/en/backup-commands-validate.html#option_meb_validate
https://dev.mysql.com/doc/mysql-enterprise-backup/4.1/en/backup-commands-single-file.html#option_meb_image-to-backup-dir
https://dev.mysql.com/doc/mysql-enterprise-backup/4.1/en/backup-commands-single-file.html#option_meb_backup-dir-to-image
https://dev.mysql.com/doc/mysql-enterprise-backup/4.1/en/backup-commands-single-file.html#option_meb_list-image
https://dev.mysql.com/doc/mysql-enterprise-backup/4.1/en/backup-commands-single-file.html#option_meb_extract

grep end lsn /tape/full/meta/backup variables. txt
end 1sn=2583666

Incremental Backups

mysqlbackup ——user=root ——incremental-backup—dir=/tape/incl ——start—1sn=2583666 —incremental
backup

grep end lsn /tape/incl/meta/backup variables. txt

end 1sn=2586138

mysqlbackup ——user=root —incremental-backup—dir=/tape/inc2 —start—1sn=2586138 —incremental
backup

grep end lsn /tape/inc2/meta/backup variables. txt

end 1sn=2589328

mysqlbackup ——user=root —incremental-backup—dir=/tape/inc3 —start—1sn=2589328 —incremental
backup

grep end lsn /tape/inc3/meta/backup variables. txt

end 1sn=2592519

Binary Log Backups
cp /var/lib/binlog/binlog. * /tape/binlog/

Restore

This step will modify the original full backup!

mysqlbackup —incremental-backup—dir=/tape/incl —backup—dir=/tape/full
apply—incremental-backup

mysqlbackup —incremental-backup—-dir=/tape/inc2 —backup—dir=/tape/full
apply—incremental-backup

mysqlbackup —incremental-backup—dir=/tape/inc3 —backup—dir=/tape/full
apply—incremental-backup

mysqlbackup —user=root —datadir=/var/lib/mysql ——backup—dir=/tape/full copy-back

Point-in—-Time—Recovery
grep binlog position /tape/inc3/meta/backup variables. txt
/tape/inc3/meta/backup variables. txt:binlog position=binlog. 000001:7731

cd /tape/binlog
mysqlbinlog —disable-log—bin ——start—position=7731 binlog. 000001 | mysql —uroot

Incremental Cumulative Backup

N T ; cumé
\ " cuma  SUM3

[liiiii;i:] Cﬂl:‘l:! cum3 | I

Sun Mon Tue Wéd Thu Fri Sat Sun

Full Backup

mysqlbackup ——user=root ——backup-dir=/tape/full backup—and-apply-log
grep end lsn /tape/full/meta/backup variables. txt

end 1sn=2602954

Incremental Backups
» mysqlbackup ——user=root ——incremental-backup-dir=/tape/incl ——start-1sn=2602954
——incremental backup
> mysqlbackup —user=root —incremental-backup—-dir=/tape/inc2 ——start-1sn=2602954
——incremental backup
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> mysqlbackup ——user=root —incremental-backup—-dir=/tape/inc3 ——start-1sn=2602954
——incremental backup

Binary Log Backups
> c¢p /home/mysql/database/mysql-5. 7/binlog/binlog. * /tape/binlog/

Restore

This step will modify the original full backup!

mysqlbackup —incremental-backup—-dir=/tape/inc3 ——backup—dir=/tape/full
apply—incremental—backup

mysqlbackup —user=root —datadir=/var/lib/mysql ——backup—dir=/tape/full copy-back

Point-in-Time—Recovery

grep binlog position /tape/*/meta/backup variables. txt
/tape/inc3/meta/backup variables. txt:binlog position=binlog. 000001:7731

cd /tape/binlog

mysqlbinlog —disable-log-bin ——start—-position=7731 binlog. 000001 | mysql —uroot

percona—xtrabackup
Xtrabackup B NEENT & : xtrabackup. innobackupex, EHZBBIRIFNRAZ 8.0, THESZETH
B95E https: //www. percona. com/doc/percona—xtrabackup/LATEST/backup scenarios/full backup. html,
https://github. com/percona/percona—xtrabackup

» xtrabackup KR BEE{D InnoDB 0 XtraDB FRFOHUIRR, MABEEMD MyISAM HiRXR

» innobackupex $J# S xtrabackup, B—THIAIE, PTUAEENE D RME Innodb A0 MyIASM, 1B

FERME My TASM IR — M8 XS 8. 0 BERASZEER, KRB xtrabackup

xtrabackup £ innodb BY crash-recovery IHgg, & Innodb BIVIIENE (X MNREEIBEH—EER
TEHER) , REHITET Redo Log iHTIME, ARFIERN -4, TUSH
https://www. percona. com/doc/percona—xtrabackup/LATEST/how_xtrabackup works. html
https://www. percona. com/doc/percona—xtrabackup/8. 0/innobackupex/innobackupex script. html
innobackupex
128280, WRRRBMEDER, TLUEL—databases="ohsdba” 8] ohsdba #aaK LU0 ohsdba. test
innobackupex ——defaults—file=/etc/mysql/my. cnf ——user=root ——password=oraclel2 ——no—timestamp
—databases="ohsdba” /u02/xtrabackup/
HEBEH |
innobackupex ——defaults—file=/etc/mysql/my. cnf ——user=root ——password=oraclel2 ——no—timestamp
——databases="ohsdba” ——incremental-basedir=/u02/xtrabackup/ ——incremental /u02/incrementl/
HESEM 2
innobackupex ——defaults—file=/etc/mysql/my. cnf ——user=root ——password=oraclel2 ——no—timestamp
—databases="ohsdba” ——incremental-basedir=/u02/incrementl/ —incremental /u02/increment2/

HAR

1. 4 prepare 28

innobackupex ——incremental ——apply—log ——redo-only /u02/xtrabackup

2. BB prepare &E—NEE

innobackupex ——incremental ——apply—log ——redo-only /u02/xtrabackup/ ——user—-memory=4G
——incremental-dir=/u02/incrementl/

3. /G prepare Ffe—NMEE

innobackupex ——1ncrementa1 —apply—log —redo-only /u02/xtrabackup/ ——user—-memory=4G
——incremental-dir=/u02/increment2/

4. BR/GF8 prepare 2E8B1)

innobackupex ——apply-log /u02/xtrabackup/

5. RBIRGERITE

innobackupex ——copy-back [-—defaults—file=MY.CNF] [-—defaults—group=GROUP-NAME] BACKUP-DIR
innobackupex ——move-back [——defaults—file=MY.CNF] [——defaults—group=GROUP-NAME] BACKUP-DIR
6. ISCUARPR

chown -R mysql.mysql /u0l/mydata

EHeYAE, thU0 compress, stream, ——slave—info ——safe-slave-backup &
innobackupex ——defaults—file=/etc/mysql/my. cnf ——user=root ——password=oraclel2 ——no—timestamp
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——compress ——compress—threads=16 ——databases="ohsdba” /u02/xtrabackup/

innobackupex ——defaults—file=/etc/mysql/my. cnf ——user=root ——password=oraclel2 ——no—timestamp
——compress ——compress—threads=16 ——databases="ohsdba” /u02/xtrabackup/

innobackupex ——defaults—-file=/etc/mysql/my. cnf ——user=root ——password=oraclel2 ——no—timestamp
—stream=tar ——databases="ohsdba” /u02/xtrabackup/ 1>/u02/xtrabackup/ohsdba. tar

innobackupex ——defaults—file=/etc/mysql/my. cnf ——user=root ——password=oraclel2 ——no—timestamp
—slave—-info ——safe-slave-backup ——parallel=8 ——databases="ohsdba” /u02/xtrabackup/

xtrabackup

#BH

xtrabackup —user=root ——password=oraclel2 ——backup —target-dir=/u02/xtrabackup/
——defaults—file=/etc/mysql/my. cnf

xtrabackup —user=root ——password=oraclel2 ——backup —target-dir=/u02/xtrabackup/

——datadir=/u01/mydata/

AR :

X mysql, AT prepare

xtrabackup —prepare ——target—dir=/u02/xtrabackup/
3 copy

rsync —avrP /u02/xtrabackup/* /u0l/mydata/

PR, B

chown -R mysql.mysql /u0l/mydata/

PXB ED[RIE
http://mysql. taobao. org/monthly/2016/03/07/
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mysqldump
mysqldump EFEET
-E, —events: BNBHIBEESES
-R, —routines: BNTFHEITIEAEHERE
—triggers: BINEHELASS; ——skip-triggers
——master—date[=value]
1: 23R CHANGE MASTER TO iE6). BRI
2: IV ERBY CHANGE MASTER TO1EG)
ETF THBIARREEREIRR
—flush-logs: BRI
BIERTTAEINITERVREN

—events — Dump events from the dumped databases (MySQL 5.1 and later).

—flush-privileges — Include a FLUSH PRIVILEGES statement after dumping the mysql system
database.

—lock-all-tables / —lock—tables — Required for a consistent backup of MyISAM and other
non—transactional tables. ——lock—all-tables, —lock-tables, and ——single—transaction are mutual
exclusive.

—single—transaction — Perform the backup inside a transaction. Requires that all tables are
transactional (for example InnoDB) to get a consistent backup. ——lock—all-tables, —lock-tables,
and —single—transaction are mutual exclusive.

—routines — Dump stored procedures and stored functions from the dumped databases (MySQL
5.0 and later)

——triggers — Dump triggers for each dumped table (MySQL 5.0 and later)

mysqldump —uroot —p —all-databases ——single—transaction —-R ——triggers ——events ——hex-blob>
/u02/backup. dmp

#Backup a database

$ mysqldump —u [username] —p [dbname] > filename. sql

#Backup a table

$ mysqldump —u [username] —p [dbname] [table] > filename. sql

#Backup multiple tables

$ mysqldump —u [username] —p [dbname] [tablel] [table2] > filename. sql

#Backup a database and gzip it

$ mysqldump —u [username] —p [dbname] | gzip > filename. sql. gz

#Restore, uses 'mysql  command for backup database and table

$ mysql —u [username] —p [dbname] < filename.sql

#Restore back a gzip SQL file.

$ gunzip —c filename.sql.gz | mysql —u [username] —p [dbname]

HRENSE

mysqldump —uroot —proot ——no—create—info ——databases dbl ——tables al
——where="id="a’” >/tmp/al. sql

SHEEEER—E6RBBLSA

mysqldump ——host=hl —uroot —proot ——databases dbl |mysql ——host=h2 —uroot —proot db2
WRBBIT RN &I S0

mysqldump —u user name —pyour password ——ignore—table=db name. table name > dump. sql
mysqldump —h host name —u user name —p schema name ——no-data > db—structure. sql
mysqldump —h host name —u user name —p schema name ——no-create—info
——ignore—table=schema name. table name ——ignore—table=schema name. table name2 > db—data. sql

#!/bin/bash
PASSWORD=your password
HOST=host name
USER=user name
DATABASE=db_name

DB _FILE=dump. sql
EXCLUDED_TABLES= (
table namel

table name2

table name3
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)
IGNORED TABLES STRING=""
for TABLE in ”${EXCLUDED TABLES[@]}”
do :
IGNORED TABLES STRING+=" —ignore—table=$ {DATABASE}. $ {TABLE}”
done
echo “Dump structure”
mysqldump ——host=$ {HOST} ——user=${USER} ——password=${PASSWORD} ——single-transaction
——no-data ${DATABASE} > ${DB FILE}

echo “Dump content”
mysqldump ——host=$ {HOST} ——user=${USER} ——password=$ {PASSWORD} $ {DATABASE}
——no-create—info $ {IGNORED TABLES STRING} >> ${DB FILE}

mysqldump 0 Binary Log/[[kE

mysql —uroot —p —e ' show master status

mysqldump —all-databases ——lock-all-tables> /u0l/backup/backup. sql

create database test;

mysql —uroot —-p —e ' show master status

cp /u0l/mydata/binlog/mysql-bin. 000003 /u01/backup

service mysqld stop

rm —rf /u0l/mydata/*

service mysqld start

show databases;

set sql log bin=off;

source /u01/backup/backup. sql

mysqlbinlog —start—position=<> —stop—position=<> mysql-bin.<> | mysql —uroot —p

show databases;

set sql_log bin=on;

mysqlbinlog QIRUE binary B8N NSRBI, WRBREMETEEER, IJLUN L database
¥,

mysglbinlog ——no—defaults mysql—bin. 000002 ——start—position="794" ——stop—position="1055" | more
WRIRED TRZBEIEER— 13, B FTENBTREARE P —T,

mysql —uroot —pl23456 resource ——one—database <dump. sql

MySQL B E TR
Oracle B0MNGRIE THEARTE, JUNODEEEEREINAD, SEPINGRE. SHNRE. EWOM
222 https://www. mysql. com/cn/products/enterprise/monitor. html

>  Query Analyzer enables analysis of problematic queries.
> Replication displays the details and health of your replication environment
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https://dev.mysql.com/doc/mysql-monitor/4.0/en/mem-qanal-using.html
https://dev.mysql.com/doc/mysql-monitor/4.0/en/mem-replication.html
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https://github.com/box/Anemometer
https://github.com/jeremycole/innodb_ruby

e innotop - —EBIZFFMEFTY BT MySQL kR " top” TH,
e pstop— —PEXT MySQL BYZE top #Efe, BTFUE, (LR IRRIKE performance schema BY
{E.\/\_,\o

e mysql-statsd - —PINE MySQL 828 Python SFIPHFE, @Y StatsD &)1%xZF| Graphite,

GUI
XERLEN—L WySAL = iR, BBm<S{TE .

TablePlus - %5 PostgreSQL, MySQL, RedShift, MariaDB ... Zi¥IEENSHIER k.
Sequel Pro — — > MySQL HUBEBIRMRA.

MySQL Workbench - MySQL HIBFEELEENH. RIFGHIBEESERFFR AR THIRER
HHRIENER TERNS; SAL F4; HIBESIE,

Navicat - [AFEBEY¥E, RNFZMEEEARS (MySQL, SQL Server, Oracle),
ElectroCRUD — MySQL #3EZE CRUD N FRIE B,

YVV VVYVY

Chrome MySQL Admin — — Chrome ¥4, =2 MySQL FFANEY S, O EIEET &,
Adminer — — PHP RENMIBEEETE,

HeidiSQL — Windows TBY MySQL BFMEIET &,

phpMyAdmin - —7 PHP SEFHRINA, =EXY web E£BY MySQL TSR,

mycli — Y MySQL 85S1T& i, REEES=IRRIIENTIA!

MYSQL B ERBN

£55 S 2 BENLENTKRULRD, FILURFBRARTERIMERTIZPREN MySQL BLESHL, MySqL 12
1 t ST ENECERST.

YVVVYVY

> BEUREBRREN, MR windows FEEMEE T B MySQL server instance config) 2t
S BRERS
> B—RFIEBNEEESREN.

MySQL &4 B 785

MySQL AAHMRALZEBREE — A —H, BRABEEAD, 2B —mER, BRYX DR Mac 0S X &
HONLEER, HEIXE/usr/local/mysql

Bx BRAE

bin/ = PimtEReA0 mysqld fRFE3, HBRIDHD
data/

docs/

include/ 2Eres

1ib/ S

man,/

share/

support—files/HEHE—EEIATRL BN, W my-default. cnf]

BCENAIMNE

MESITRIBTTINGS, BESHK Linux/BSD / 0S X RZDHY MySQL BREX#E my. enf

mysql —help | grep 'Default options’ -A 1

LEGSHNITE, 2BEXFNEL:

Default options are read from the following files in the given order:

/etc/my. enf /etc/mysql/my. cnf /usr/local/etc/my. cnf ~/.my. cnf

WL, JLUSERIETEAR my. enf XHRBHFEE. & Mac 0S X PEIAINRE my. enf XHEHY, R
PIMIX MBS E S — D132 /usr/local/mysql/support—files/my—default. cnf & PHRAEA—E, IR
SE2HF . onf EREROULEENT, E6IE)/ ete/BR NHEH®H my. enf

Windows RIAHZE S {H4132EN

£ Windows |, MySQL BUERRERM PRPEREI, RRIEENINPEEERIN (NEXHE %K
ZEY, MHZEVSILSE ).
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https://github.com/innotop/innotop
https://github.com/sjmudd/ps-top
https://github.com/db-art/mysql-statsd
http://www.sequelpro.com/
http://www.sequelpro.com/
http://dev.mysql.com/downloads/workbench/
https://www.navicat.com/products/navicat-for-mysql
http://garrylachman.github.io/ElectroCRUD/
https://www.eisbahn.jp/chrome_mysql_admin
https://www.adminer.org/
http://www.heidisql.com/
https://www.phpmyadmin.net/
https://github.com/dbcli/mycli
https://github.com/yoichiro/chrome_mysql_admin
https://github.com/yoichiro/chrome_mysql_admin

NHERT fEFR

%PROGRAMDATA%\MySQL\MySQL Server o srE

5. 6\my. ini, %PROGRAMDATA%\MySQL\MySQL Server 5. 6\my. cnf

%WINDIR%\my. ini, %WINDIR%\my. cnf 2EiE

C:\my. ini, C:\my.cnf ES oW1

BASEDIR\my. ini, BASEDIR\my. cnf TERE

defaults—extra—file PURFENSIFERI
——defaults—extra—file=WY 4%

%APPDATA%\MySQL. my login. cnf SREEREN (ERTE, )

e %PROGRAMDATA% X PIBZREMAN C:\ProgramData ZRRAHI Windows R4, BRIATE
C:\Documents and Settings\All Users\Application Data\MySQL

o %WINDIR% ZRinWindows B RAIE. A TENGS M windir IMELTSNEHEENEHUE C:\>
echo %WINDIR%

e BASEDIR 7R MySQL L 2B R.

e %APPDATA% ZR/n Windows BVBRMAIE. A TEGS M vindir INELZ ENEIRTEEHUE
C:\> echo %WINDIR%

MySQL 12ty T A2 E R BTN IRIABE R, & Windows B, BRINLZERERZ C:\Program
Files\MySQL\MySQL Server 5.7

Linux RFHCE 4 EN

MRS {EFD
/etc/my. cnf ERE
/etc/mysql/my. enf  |[2EECE
SYSCONFDIR/my. cnf |[ESECE
$MYSQL_HOME/my. cnf [Server—specific ARFZEIFEONEIN ((iEBTF RS IH)
defaul ts—extra—file[IRBINGIBEIZIH—defaul ts—extra—file=X BT
~/. my. cnf Server—specific ARSSESIFEOVGEIN
"/ mylogin. cnf User-specific BREEGERE (EATEFH)
o SHOME ERDPERTBFHEER, BIBFIRER.
e SYSCONFDIR fXZFRIEEHIE RS SYSCONFDIR BB HMILZERR, BRANBTX N RATZESR
BENER.
e SMYSQL_HOME RESHZIRSBOVEAR ny. enf WHTANBERNBERIMNEESE. R

$MYSQL_HOME SRBIRE, {RBoREE36 A nysqld safe 2R, mysqld safe iEIRE
$MYSQL_HOME

T & mysqld safe {FSAFR:

e i} BASEDIR F0 DATADIR SRR MySQL BYEAR B RAHIE B R E 2.

e YIE my. cnf XAELE DATADIR {BREZE BASEDIR 7, mysqld safe i%E MYSQL HOME F| DATADIR,

o BN, QR MYSQL HOME ZRKi%EF B DATADIR &8 my. cnf X4, mysqld safe 1§88 MYSQL HOME
7 BASEDIR,

EEK#We

# DU SIE R MySQL &= A 1SER.
ERRE MySL = Finh BRERFRIEY LUSBIXEBRAS.
WRIREIRE 289 MySQL £ FAFEFRIA X LLE,

T MySAL B IRERISHRINR IS EIX LT,

T = =

For advice on how to change settings please see

http://dev.mysql. com/doc/refman/5. 7/en/server—configuration—-defaults. html
DO NOT EDIT THIS FILE. It’s a template which will be copied to the
default location during install, and will be replaced if you

upgrade to a newer version of MySQL.

H H H H H
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# mysqld 12R8
[mysqld]

# Remove leading # and set to the amount of RAM for the most important data
# cache in MySQL. Start at 70% of total RAM for dedicated server, else 10%.
# innodb buffer pool size = 128M

# XBRBBAELL MySOL BFHERTIRIR

skip—name-resolve

# Remove leading # to turn on a very important data integrity option: logging
# changes to the binary log between backups
# log bin

These are commonly set, remove the # and set as required
FREEBRIENMEER (ZEBR) .

basedir = .....

METE B Rk EEIEE.

datadir = .....

N mysqld F2RBIEE —MEHUHE 1D 89S ([UEMBTF UNIX/Linux RED) ;
pid-file = .....

18E MsSQL {ia078vim0)

port = .....

# server id = .....

# N MySQL BPERSIRFB S 2INAIBBEEE—TEEF A Linux FEIAR
/var/lib/mysql/mysql. sock /{4)

# socket = .....

HOH H H H H H AR

sql_mode=NO_ENGINE_SUBSTITUTION, STRICT TRANS_TABLES

# —RECE RN
basedir = /data/apps/mysql
datadir = /data/appData/mysql

port = 3306
socket = /var/run/mysqld/mysqld. sock
# 188

character—-set—server=utf8

# $57E MySQL QREVERAIE.

# 2 MySQL TLRFARAEN BRI FEZ0ERER, 8L, TRERFEEN BNEERT
BEM—T#&iz.

# back log SHBVEFELE MySQL EiY{E LI FTER 2 BIBVRRHBANZS/ D ™MER I RS tHER P,

# WRAKE—TRNEANBRZERE, NFRBRNZSHOE, ZSHEEE K TCP/IP EEHIT
PASIBI A\

# ANEIRAE back log ST IREVRIF AFBIRBIFR Y. RIAMEN 50, XTI Linux RFEFIREN/)

T 512 BUEE,

# back log BIRIERSRELRITIADIDETEEIRIFONEZH,

# PADURTE ST MySQL B EIRes &I MNE 2 RIANER:.

# MRITEERSHEREFHALI “connection refused” IREE,
# FRRIRAZIBA0ILRARYE.

# IERANRIE RA SIS FREBUX M E ERRAIE.

# Q0SS back log IREFILHUTIRIERZIRHIESE, BEREUR
back log = 300

# AL TCP/IP IR _E3ETIR0T.
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# WRFTBEIEERAEL — 8 RBEIEZ DALY nysqld,

# IXFR BB RIRRT TN A

# PTE mysqld AOEREER®Y Unix Sockets HEMBEEHITH.

# SFRE Windows NUORSEITHHREEEINM R A LI

# (BY “enable-named-pipe” EN) KESH MySAL RERBEAER!
#skip—networking

# MySQL ARSSETAVFRIRN Z1E4BY LR
# Hop—NERDRR SUPER SURIRBIEFNBIERBR.
# RAI@CAERE] 5 A0 LIR.

max_connections = 3000

# 8P BPINEERANERATHE, WRAE T LR

# XPBFPIREEHE MySQL RSALIEETIMITS  “FLUSH HOSTS” HERBEB
# AU EMAE EEN VRIS IHE.

# BF “Aborted connects” JRSHKIRENEFIHESS.

max_connect errors = 50

# PB4 ROEE.

# ISN0ERUBN S mysqld PR ATHEE

# XFHIEE2MWAL [mysqld safe] g “open—files-limit” LEREBFITHXHHENTEDEFT
table cache BB

table open cache = 4096

# FOVFINEDSERAIBEA. ST A BISXYIMEREEA A E R0
# PIUR BRIV o T2 MBS 7 AR OERIDEEHEMLIR!)
# B IREXHRE LA S B —LARAHERERBIE MyISA &

#texternal-locking

# IRSPTEERMNENS R BRI/ N AMARSETEERMNERI R ABNER A/ (M5 BLOB SER—ie T1F
LN E)
# FMNEERIIOTAN, RNEIRSIEN

max_allowed packet = 32M

# f£—1FBBP binlog NIIEK SAL RGPTRFEHY cache K\

# WIRIMEBEAAE, ZHEENES, IRTLUBNEFRIRENEABIILEE.

# PTEMBIROVRSEDRIREPLE binlog ZPPRBERRB—RMEEAR) binlog &
# WRBFLIER, DERHE IS SHRER.

# [CRIPEB TNERNSSE - RBHRRTEKEZ

binlog cache size = 4M

# MIIHANGEERAIDTFIRASE.
# RN 3B IERIMIBR— MBARIIAB R SBXRITEHNAGER R
max_heap table size = 128M

# FENIZENEIREE P XE BT (read_rnd_buffer_size) : FOJIFZISEENAERYAL,

# 24 MySQL H{TIENFSER (FEAIREY) BUBRINR, SR MEIPXERIZENVEIR

# WIRIBRSIE SRR EIE, RIBHEFENGERESKHET Join FF

# RBUKE, FRHBERONSEER R —ENIEEER T, MySQL RS~ ERENIRER, HimHEA
ZF| read_rnd buffer size SEPMTBNARNGFLE/PX

read rnd buffer size = 16M

# HEFPRIPHEFESRAMEZE ORDER BY BUR: GROUP BY PABURTSEBVHER

# WRHPEOVHBEBLEARAFEREP, — M EXRERNETHENSHOLERIER

# BF “Sort merge passes” JRELTE,

HHRPARENBEMEREDT

BT EERTHRNAESIZANB—TRPX, IBILX{ENNR ORDER BY 8§ GROUP BY 124E,

AR ZSENNDEEABGESERMSE! WRE 100 MERE, A4 TIRDREN@EHRE DX A/
79 100 x 6=600MB

T =
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sort buffer size = 16M

# R PIIERKICHEES (FULL JOINS RBZRSIHNES)

# ZUBNBSEIRARZEIE N NEIEEEEIEEERD, BRBINEIR KEEBRERIEEES 0,
# @Y “Select full join” RELEETEHEHEZ

# BPBEAREN, B8 EEDDE

join buffer size = 16M

# ZEOEMNKER
# thread cache = 8

# B MySQL BIINIBBIRE, B/ DS | KIS T
# skip—locking

# BAE cache PREZ/DEIEHTER

# B2 LUGKTTHERG, WR cache PHIKIZIR/ DT thread cache size, NI URZIERMBIN
cache @,

# X O] MEIRR 2R EFME R ER BRI D& Rl 2 80T

# (—RFKZWRIMEBHEERIENE, XASBHETMEERA. )

thread cache size = 16

# WA BERS FTAEAA — ML O—NE4L T 8ERcTHEAIZENEE,

# WERNT LG thread concurrency (0 WEHPIVARFERN. BIY0 Sun Solaris) ,
# (RO oliEds [CPUE] *(2..4) F{EN thread concurrency BYE

ook (LR IMERY BRI PRI TTRY) Hotekox

# thread concurrency = 8

B PEWARESP SELECT NERHAFBE N — XS INNEABNTERROSER.
TSR PIURANRSRESB/RE, WRIMBAEMEENETH AR/ MEN R,
BE  “Qcache_lowmem prunes” JRGLERNERD LRIEXNTIINNERZERSEBS.
# R EIRREETHHBER FREURITNBBRERE ARG,

# EIPEIPHFS RIMEEE TR IR T,

query cache size = 128M

H OH B

# [ENTIINREENSRI HREP
# INREBRFRIFEBEDP, BHLIE—TRANEREFEMAENEREREES,

query cache limit = 4M

# WEARRS IR\ BT K,
# MBFHERDE, WRITFRIERBRTHER.
# IRAEMBIIEZ S, IRERERIRGY FULLTEXT ZRS

ft min word len = 8

# WIRIMEVARL ST memlock () &, (ROFHEFTHIENALALEITPE nysal HEABFSERK
BEYIR, ABEAGPRIGUEFTEBHLET B swapping out
# ORIy T REE I

#memlock

# LORIRNENIRIAERNRLT,

# WRABIRFNRERAIPIITREER, REEAE
ok (LEBIMEXT BRIPRIRTOR) stk

#tdefault table type = InnoDB

# AEERERN. WBENNEESRERNENE.

# MySQL REBAEFZEBIY 64K BINT

# WRIMEBIRECHNFEREIEN UF REASITANRIERRAT T RLRIERESZI00E, (MOITRE
REZENSS—.

thread stack = 512K
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# WEMANSBSRRRD. TROVRAIT:
# READ-UNCOMMITTED, READ-COMMITTED, REPEATABLE-READ, SERIALIZABLE
transaction isolation = REPEATABLE-READ

# B (RBE D) I RV AR/

# MR—PREBKILESE KX, BeBfERNETHENR.
# WRHIREENERN, MARSH.

tmp table size = 128M

# FTHFZHEBIERINEE
# T2l (replication) BeED, {EJy MASTER FARSSSINAFTHILIN
# MRITFENTRENBHPHRETREBIRE, FEEFEFE HEIE5.

log—bin=mysql-bin

# R ERRIMR S S SHNEHIRN (A-58->0
# RBRIEMSSS B _EFTFHIEIN.
# ORI TTHEMNSIZ EBMINEHMNEE, FRESAMIRS S0 HH B,

#log slave updates

# 2818 E. MENBRSSEREINE EENTF—TMEREENEND)
# HFEWOR TR XNFBHAIEBER, HEFINEPEE KA,
#log

#ORESTTENMERER log M. WRIFXYT MySQL BT
# RNZFTHES log FESHBEHREE, SHIENRE.

#log warnings

# 1IERIBRED. BREWEIEBEFE LY “long query time” FENHBZHNEFNEN,
# WO log long format #ITF, ABLLHRBFERRSINEFHSHICR.
#t RIREBENFEICBRNAFANE. —RRREXE—NEEE,

#log slow queries

# BEYER 3 XM E (M READ B2HEBERINNZIERE .
# AREXEER “17, SNESEMENENE, ERFFROEBIRICK Mk (BT Mysil BRI
[BEVETRE REEATMBERD .

long query time = 6

# HIBRBEPIERBZHE .

# — RSB ITH.

# IS RE GRS BERARS B IRIENENISREWMIIZIERBEHE
#log long format

# BRI MySOL FSKIRTIBN S . B0,

# TRARMEETHMENOAIHR, MATHR—F.

# DIREENIBNTR.

# WRIFABIRIFBANIGN U, RBEREER swapfs/tmpfs RS LHUFLHRES
# R IOERZIMDILURE R E IR TOVHE o

# ROLUER” 7 KMEZ TR

# U ISIZIR roud-robin J3AKREIDFA.

#tmpdir = /tmp

# FMNEREXINRE

# E—AIRSIHRS, BUEMITF 1 F) 2732-1 2@,

# BT master 0 slave FERFEEIRE,

# QR  “master-host” RHIKIZE, MWEIAN 1, BRURBDRLEIN, MySQL REfE) master 43,

server—id = 1

# Sfl80 Slave (FiE master BRONTRREEERD
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#
# NIEEHFENIENERIOY slave iRB83, RILLEERMIPTA:

#

# 1) {EEF3 CHANGE MASTER T0 an<> (EFNNFMPBTEESD) -
# ABAWT:

#

# CHANGE MASTER TO MASTER HOST=, MASTER PORT=

# MASTER USER=, MASTER PASSWORD= ;

#

# IRHEESIE, SRRNESEENTRLUMNER naster BNROSER (ERIA 3306)

#

R

#

# CHANGE MASTER TO MASTER HOST=’ 125.564.12.1" , MASTER PORT=3306,

# MASTER USER=" joe’ , MASTER PASSWORD=’ secret’ ;

#

# B

#

#2) WEBELUTHEE. NMEWO, AMMERXFSENER T, REE—RBEH EENHIIIBER
T,

# PIUDARITH N\ TEZIDE master-password ZEFFH slave TTEER)

# slave RBRIE— master. info X, HEZBIHTNTFESENIFANSHNEZHE SRS
# FHME master. info XERNNRNSEE, BRIEIREA slave RS, MIER master. info FHSB/F slave
AR5

# BFXNRRE, REIFAER— TS CFRE8)) FHE/MA CHANGE MASTER T0 (BF L) KRB
#

# IEENE—1dSAIF 2 f0 2732 - 128

# (FBF0 master K@)

# Y0R master-host WIREBT. NBIAER 2

# BERWRBE, NASEM

#server—id = 2

#

t SRSIEEE master - I

#master—host =

#

# HEES master £V slave BIASKIAIEBIAE/,R - T

#master—user =

#

# HEEE master Y slave BTASKIAIERVZES - DAL

#master—-password =

#

# master MOTOVIRO.

# Oh - FRIAR 3306

H#master—-port =

# 015 slave Rk, RBEMAFIAE SUPER ARIRAE EEHY slave LAZEEBHENETE,
# Y BRI A RIERBENAEFRERIMUEN slave MAE master HVAHE

#read only
HMy ISAM ABXGEIN

# XENIEIPRI),  —ARASREIP MyISAM FTAIRS IR,

# ABREREXNTIRITBAFE 30%,

# EAN—LORBEAEY 0S BREPTHIE

# BEETIRHAGBA WyIsAd ®RVBR T, (FEFE2DEIRER 8-64M AGTBHTEAFSEAIBIGNT
BRER.

# key buffer size = 128M

# FESRAN MyISAM FREFRITIBOVRPA/N.
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# U ROBEEN, EXNNEEPHE.
# read buffer size = 8M

# BHHRFCE, N —TELHREHRIIMZEYTEN, TR NEP PSR HE 8.
# WRIMESIE, JUIRSIEZ ORDER BY BUMEE.

#t BREBNBEEM&EIE

# read rnd buffer size = 64M

# MyISAM {BRRRFTRAOEIMIAY cache SRIBBEARIEA

# (OXLEFE AR, INSERT «e SELECT, INSERT «es VALUES (ses), (eee), <eo, DX LOAD DATA INFILE) EBIR.
# WZERFT NEEPRPRNTHE.

#IREN 0 SXRAAL.

t NTRIMHAZRIBEIREART  “key buffer size” .

# LTI RIE AR RS LR P RAR D EC.

# bulk_insert buffer size = 256M

# 4B h MySQL F2E7E REPAIR, OPTIMIZE, ALTER DUR; LOAD DATA INFILE B|—PREDSRERR
SR DEC.
# XEGTEEPRDE. PIUEREXERTEZRL.

# myisam sort buffer size = 256M

# MySQL SBERS|INTAITFRRAISE STAESIA\ (24 REPAIR, ALTER TABLE Z{Z LOAD DATA INFILE).
# WRERNHIHES R, RoISBEIREEITOE (B8

# myisam max sort file size = 10G

# WIRWAKBIRORS ICIRRS IPTERIGN R THIEHE BEAREZRTOA.
# XEBARBHEAXRPKSTBREGHIBRIREBEZTOEFKEIZRS.

# myisam max extra sort file size = 10G

# WR—IEABBI—TRS|, WyISM TLUBNHTHRERBE— T ERELAEEM).
# XWTABEZT (PU UIRKEABIBIRNER, B —TMRBONERE.

# myisam repair threads = 1

# BRENBEREEHXAN MyISAM XK.

# myisam recover

# ZRAKM Federated
# skip—federated

# BDB BRI

# WIRIMBITHY MySQL fR5E BDB STHHEBR IR NES LR NIRERINEN. XEHERBFHETREIR
—Lx

ek (LR MERY HRIPNR IR stk

#skip—bdb

# sk INNODB FBRGEIIN

# WRIREY MySQL fRSBEE InnoDB ZRHEBZHAITEHEAENE,
# EAEINE DA UNRERZTE, FEMRELT D
#skip—innodb

# MDA InnoDB FASKIRTS metadata /SR (5. 6 PARBHEFBA)

# YR InnoDB RIYBHNEEEZHANTE, BaFHBM 0S XERBEAS.

# BTFIXMRIEERZEIIRMEARAS LCERBIR, (R—RASSIBULE.
# SHOW INNODB STATUS SiS4 T UstiERMIME.

ek ([ BIMERY HRIIRIBTTRY) #otkx

#innodb additional mem pool size = 64M
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# TnnoDB £ —TMRIPHRIRTF RS FORIBEIE, AR MyISAL

# XEIRREMA, XEREFEASHOZERMENERNRAGTMARER, EEIREEELERNM
T2OMEE 1/0 @D

# E—MRIEANAIEERSS L IRTLIREX N ERIIRSZSVIEAT A \BY 80%

# ARRBNKN, BN, BTFVEAGTHNRSTRESEUREAZOVRIIAE.

# IR 32 UARR LIRG MHIZTRRIREIE 2-3. 56 BPREABRM,

# PIUARRIRBHARS.

innodb buffer pool size = 6G

# InnoDB JREIBIREAE— T HE DS M EIESFPAINRZIE.

# RIRRBE NBEWMRERHEE, — T ™NEEBHMERE 5.
# HER . 8N — X —RE R NS a0EE.

# {RBOECE [nnoDB REABRRNAX - BEZSZFMRRNBBERAS
innodb data file path = ibdatal:10M:autoextend

# IRBIEIIRIRAE InnoDB REE X HRREEEMDX.
# BRIMRELE MySQL 8 datadir do.

#innodb data home dir =

# FRAL 10 RER 10 Z&IZ0VHE.
# AT Unix HRIERIDN 8, (B2 Windows #5 1/0 IREE— N AHE FRINES.
#innodb file io threads = 8

# WRIRAI InnoDB RTEHA, IREBMEN M IFSETEEDIRSLIRAOE.
# M L THEF BB E B IR BB S EE.

#innodb force recovery=1

# 7 InnoDb #ZIMARBIDITFLIZHE.
t RIVERHTRRRER, BHUSKRIEASZIIBE ST
# ISETEESHLAENE FEE.

innodb thread concurrency = 16

# QRIREN 1, InnoDB SAEERIBRBRIFT (fsync) BB EIEE I,

# IR T58REEY ACID 1T,

# WRIMBRNBILZENER, HEIMREDTT—V)\83Y, IRULUREETR] 05(E 2 REDBES
B leasE 1/0

# 0 RERBBER KA BN BH A H B B A RIS RIS

# 2 KERBHEEAGGXHEERERG, BEBEGXHERERABIW L SRIFEIMGE L.

innodb flush log at trx commit = 2

# (58E: WREBBURSE, BWEIREN 2; WREBXNHIBELZEEKRRSHINA, BIOREN 1;
HIBN 0 MfRERS, BURKRENE, HEITESEEZRNBK!

#HOAME | IRBRE—RBFRINEBZIIESBRTZILEEEA (flush) R, XRRFENG.
SRl R FIEBSHEB RS (Battery backed up cache) B3,

HRAL 2 NTFHRZITA, FRlZ M My IS RFEEIRKBZ2ILR, THREBRAENEEMEEARAES.
#BMDRESEH flush FRER, PICUR—RASELBY 1-2 MEVEH.

HEEL 0 2RR—m, BLZEHBERE, BIE MySIL 5Tt OREREAS IR, ME 2 RETEENR
TERGHE S N A TIREERIE. )

# R InnoDB BYXH. XEMELE InnoDB EXMFNMEBRUMIBAZPEF.
# XTI RER AN ), BRENMITZEIZE InnoDB TJAEE MRBHNIIHUXLLIRE.

#innodb fast shutdown

# FSRRP B EIEIE P X B

# HIEIREE, InnoDB SN IRIFAIERIME L.

t BTFEALSMESRFT—R, FISBEVERERENARK EEXNTFKESMS)
innodb log buffer size = 16M

# EEHEPEDEHEIUEFBIR.
# {RRAZIR B BN S AV NBWRE st Ay \BY 25%100%
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# SRR OGS NHES EAVNERRPHRIETTTN.
# AW, BEE—TARNBEXE R NSIBNIRE TR 2MNE.
innodb log file size = 512M

# £ O AA PO DAL
# BEEKIR 273 RELRGBH.

innodb log files in group = 3

# InnoDB BYBEEGIAFTEMIE. BAIAR MySQL #Y datadir.
# RO DU EIBER—MRIIANE & F3iE — 1 RAID] H_ERIESH IR
#innodb log group home dir

# £ InnoDB £8)PStChER A SDIFBYAR T ERYLLHI.
# WRIATBREN, InnoDB SFFISRIFRALIIBS LEARII9HISE) T2 EURTIE.
# XR—TRA], ARIRIEBIVHT.

innodb max dirty pages pct = 90

# InnoDB ASRRIFTBGGE.

# REERDEEANEE NRIFSE

# ZMABER “fdatasync” , B—PE  “0 DSYNC” .

# —RSRR, WRIRERAE RAID 288, FFEEIRITEFRA write-back Hlfl, HEESBMUTEBIRIP,
BBARAZIREBCEN 0 DIRECT

# BN, KIHIBEN TRORHEIRN fdatasyne

#innodb flush method=fdatasync

# ARORRI, — InnoDB BISFNZFRF—TEHHAEZDA.

# InnoDB fE EIIBEBVBERPE OIS HILBH HORES.

# JOR{IEEFA LOCK TABLES 385, NBEEMMFESFPEMAERS InnoDB DIONVEMBZL LS 1Z
# BL—TILBTBERLEM InnoDB THREZE.

# DFPENIT MIXD timeout (EXVTRERIXADICRARIFEEFED.

innodb lock wait timeout = 120

# XIURESA] InnoDB BEREBRITB ROFFENRSIGHAERZRZIFE (innodb_file per table =
OFF) B NThEROEIBEIMMAE—. ibd X4 (innodb file per table = ON)

# GokR— T NASDVFIRAE drop, truncate 3{& rebuild RIVOIWHEE TS

# XN TESREFEHREVNEN, thiEESs, BRUASHRKEIMEENE

innodb file per table = on

[mysqldump]
# R2ERAGONENMERBEAEE ZHES. ASHIFEE RNRNEZ N
quick

max_allowed packet = 32M

[mysql]

no—auto—rehash

defaul t—character—set=utf8

# (X BT R%2EDY UPDATEs £0 DELETEs.
safe—updates

[myisamchk]

key buffer = 16M

sort_buffer size = 16M

read buffer = 8M

write buffer = 8M

[mysqlhotcopy]

interactive—timeout

[mysqld safe]

# 1B MERENTITHXHHE.

# BE5: WMIEER2AZRIRENEBS!
# ITHABRFBERIEIRK
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open—files—limit = 8192

# MySQL BRS51

#

[client]

defaul t—character—set=utf8

MySQL HIEESHESIZE

6.1 Setting the Storage Engine

16.2 The MyISAM Storage Engine

16. 3 The MEMORY Storage Engine

16.4 The CSV Storage Engine

16.5 The ARCHIVE Storage Engine

16. 6 The BLACKHOLE Storage Engine

16. 7 The MERGE Storage Engine

16. 8 The FEDERATED Storage Engine

16.9 The EXAMPLE Storage Engine

16. 10 Other Storage Engines

16. 11 Overview of MySQL Storage Engine Architecture
NFHZFERRBAVBBARTIFMESIZE, B2 WSL B T2 M 5E5(1Z, BEMESERL2RNSE
FORMBIFEFLERISIE /£ WySAL P, AEZAHBPMRFBPEBEA—FPEMES 12, (HHNEANEK,
gJUNE— PN RERNEEHES I,

EEIE ST

MySQL ShEIRIBR ST RNTIMABEEN M (FHEARE) Do XEER PTG —FOR AR EFE B R EBEAE
WAl Ro1EI5. SIEKYEHFERLIRET 2V RNENINEEREE D, BINERATIRAR, {REEISIRIEE
SNRESXETNRE, MMAEIRBIN HVRRIATNEE, BESIBR 8 5 AU BMEERIE. WO GBI
EEIIRS IFIWTEHT. EOHRIBERANITIN T

B0, WRIMERRASNIGHREIE, MBTFE2EAANGEEMESIZ. AGGEMESIBEBEANTPEME
BHRERBEIE, X3 E, IMEFEE — 2B SMEEIEZE (UIRRSESAMERK NN HIBCIRAEN)
InnoDB

InnoDB 8 —MEHENFSIBEMHESIZ, XiPEMESIZEAREZI M ATEAH, NAEFPBRIEIEE A

R T — TP RANBRSR. VBN 2289 MySqL 5. 6. 13 AR, InnoDB RBIENRIABIBAES
Z, InnoDBIASIA SITRBTEAIMRLIR, EUTHE T, £/ InnobB BRIEMEVEE :

BHTEMNR, [nnoDB 55 [BRAIESMELEFH RNEBINEK.
F5, InnoDB 515 BB IFBFOVRE MySQL 5HE512%
B@IERE., SETHEMIIZEARE, nnoDB RAEBE M KEDIRES.
NI, MySQL STIFINEBVEMESIZERE InnoDB,

S RFERIEA0%! AUTO_INCREMENT EiE,

M 5.7 FF48 innodb 545 |12 NEIANTGES 12,

—fkiE, WRFBEST, HAEGRSNHRFEUE, InnoDB R EEHNERR,
MyISAM

My ISAM R BIRTTTRIF ALY, XiRBAT ARG M Windows ARIS5ESIBEE Linux fRS38S; BT
BT MyISAM SIZEHRE, MESEABHEE FRII=T34, XHamERS. A5, T —7
MyISAM 5 |ZE6Y tb Demo &, ABLAMBERU N =TI

e tb demo. frm, FHEREN .
e tb_demo. MYD, ZHEEIE.
e tb demo.MYI, ZfEZS|.

MyISAM RIDERMNES S, XHBRKRETBSUBTROVER, NEEEA MyISAM 35512, MyISA 54552
RANEEER TN LipiBn MER :

L ARBEINR, WISMEES I ZERMBASHERNIFELR, XRERREHR.
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https://dev.mysql.com/doc/refman/8.0/en/storage-engine-setting.html
https://dev.mysql.com/doc/refman/8.0/en/myisam-storage-engine.html
https://dev.mysql.com/doc/refman/8.0/en/memory-storage-engine.html
https://dev.mysql.com/doc/refman/8.0/en/csv-storage-engine.html
https://dev.mysql.com/doc/refman/8.0/en/archive-storage-engine.html
https://dev.mysql.com/doc/refman/8.0/en/blackhole-storage-engine.html
https://dev.mysql.com/doc/refman/8.0/en/merge-storage-engine.html
https://dev.mysql.com/doc/refman/8.0/en/federated-storage-engine.html
https://dev.mysql.com/doc/refman/8.0/en/example-storage-engine.html
https://dev.mysql.com/doc/refman/8.0/en/storage-engines-other.html
https://dev.mysql.com/doc/refman/8.0/en/pluggable-storage-overview.html

2. BABEINR. WyISAMBVF RS ARFIEATFORNEERAE NI, P30 MyISA BESIZRIE
BEIRBMFZ Web AR SE8 BHEEIE.

MRG_MYISAM

MRG_MyTSAM /34§52 —4E MyISAM REVAS, ZhADU MERGE HSLR—OISJL, XL MyISAM RS
5280, REEGAAWETYSIBERY, BRERYER NMFEEA. R8T, Merge K2/ T8
B My ISAM FREVERGES 5 Merge RPFIREAUE, XY Merge KHNFRILUHTEW. BH7. MIRRIE, XL
1RESTRR_E R XIAIBREY My ISAM ZRE THRIFo

Merge SHESIZENEABINR. NTRFESEHEXIPER, —REBNFRERIBDRHEAEOMRDZER, 8T
SIRSRENNEImER. BI%0: TUA 12 MERINFEGMER S OGHE, &M RENNS RO
BFRMHB. BEVRETHE 12 M OEXRNBERENRER, IRREFTZREAEMDIREN, U
LR PHER. SERSXLTEDNERNE N, NORXLEREHEXRER—X818, 2GEM
BR Merge &, MASIGRFKHIEIE, MIFR Merge FRRZBMIER Merge REVEN, NABHRKRBETTR.

» ENGINE=MERGE, 35PBR{E5FB MERGE 5|28, HSC2PEMRG MyISAM — @), 28N, 7ZE MySQL 5.7
24 B AE) MERGE 5,

> UNION= (t1, t2) , #2873 MERCE FRopiEf TLLMZR, TJLUEIY alter table BI/5 TSN UNION
BYE, DASRIUSHI MERGE RS-RAVINEE. LHA0:

alter table tb _merge engine=merge union(tb logl) insert method=last;

> INSERT METHOD=LAST, INSERT METHOD $gBRIEATDIN, EUETLLE: 0 RVFEA; FIRST A
Tl UNION chJZE—1ak; LAST AR UNION PRRG— TR

> MERGE FR QAN MERGE IBRSDNZHUATIBRVWINEBT TS —HNSLE. §— THREER
BUEIR DI IR IR AR E X AR AT, RSMNIUZREFINFRFEFYS T
E Mo

MEMORY

{68 MySQL Memory FSHESIEHNBARBRE. NEEIRREVANEE, KEANEEEFENTREAFAE.
BREAB PERERLIERNSIREESOVMEEE, B2 nysald FIPHIZARRET, FTEH Memory HIEE =
EXR REGRENDNEHHR T —LERIE, ERREMEE Memory HIBRENVMIBERNZKEALZIREL,
XRIKENAEMEA BLOB AD TEXT iXFFHIKE QL HVEIEEHY, VARCHAR B—FpKEJERET, BRNE
£ MySQL B EETENZEH CHAR 2680, BT UEA.

—RRAE AT VAPIB)T MBS Memory 1548522 :

> BinEER)\, MERIESMERD. ERGTPREREE, FUSERARNER, gilidy
Z# max_heap_table_size Il Memory REVAUN, REBLNSE, RMILUIRE] Memory FREIFAK
No

WRHIERISNS, MEZRWITIRITA, BBLAMIUSKEARABTRD,

BHETE Memory FRPHBIBUWRERELK, FAEXINARS 4 XRNNEFID.

Memory BN FFHIIRS IF0 B MRS, BRRSIBULTHIIRS IR, TLUSEHHEFF0EE
&8, WgLUSAE<. »HO-FRERFHEHIBIZE. B8ORS T “BEtR” EBR, B2
ST “SBELR” NRERIES S, RIBRIRSIBEESERE-FONRERD, NESEE
BERFD, EFERESHBIE order by 3%,

YV VYV

CSV
CSV 3#ESIZRET SV BRI HERIE.

> CSV ESIZRNESHRIANRE, PTEYINIURHIHEE NOT NULL .

> SV SIBEATRRS], AFHOKX.

> CSV BGRESIBHESBS—MEMRERSIBN . frn X, ESRIBR— . csv BHERIBNM, &
SRR EAROTERIE, Z B BRN. CSM, BRREREORT KD REEIEE,

> BTEIEITSE— T AT,

BN csv HEARSFOLUR 0ffice FIRHFERERE, RATMBNMLANLI2VIBER, WREU csv X
HPRATIRIA T BER, tHTLUEA CHECK TABLE 5(& REPAIR TABLE sptesilBE
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ARCHIVE

Archive 2IFHNER, TN GERS2NSRINEMABLRES, M HREANBEANSIEFRI)
8BS, 7E MySQL 5.5 hRDARD, Archive BARIFRSI|, B2 MySQL 5. 5 DUGHIRRA DM IBIFRSI S -
Archive IBERGNESENSE, TEM 21ib EEE, TR BERNESXENESE, FTUTEEH BRI
OEER.

BLACKHOLE

BOGESIZ, BB ARNSIBEHASIRT, BLACKHOLE SIZBRFKITRFAE, SANNTIRIEESSEL,
PERFORMANCE _SCHEMA

TEATWEMIBERSSBIMEESEL. MySAL AP AEECIE2 85|28 )y PERFORMANCE SCHEMA BYZR, —f%
FAF2x binlog ERHIBIDLK, EXEEBEHEI—LENE MySAL Performance Schema

FEDERATED

FTERTHIUEPITE MySAL ;RFEZ—TMIB, TPENCIZ—DEATE MySAL RSN imEsE, I8
EERTITERESINT, METREIREHEEN; £ MariaDB By ESTINE FederatedX

HAit

X B2 — L H T RIREE IR B/ AES |28, NDB., 0QGraph. SphinxSE. TokuDB, Cassandra, CONNECT, SQUENCE,
RIENRZNHESE,

HHSIEXY

REBMES ESESIEMR, NENAENER, FRERATHEMESIZ, UETEEXLEEMES
EZEEEIIRS.

A InnoDB IMYISAM IMEMORY ARCHIVE
SRR (Storage limits) 64TB [No  [VES  [No
531554 (Transactions) Yes No No No
Eit14l (Locking granularity) Tl [RRE RRBU fTEt
B 51225 | (B-tree indexes) Yes Yes Yes No

T $iZ25|(T-tree indexes) No No No No
[5%5225| (Hash indexes) Yes No Yes No

£ YW Z&RS| (Full-text indexes) Yes Yes No No
8425 | (Clustered indexes) Yes No No No
MIELETS (Data caches) Yes No IN/A No
25|22 75 (Index caches) Yes Yes IN/A No
KIED] £ 45 (Compressed data) Yes Yes No Yes
0%515%i (Encrypted data™) Ves  [Ves  [Yes  [Ves
EBMIBET IS (Cluster databases support) No No No No

S 5I5245 (Replication support™) Yes No No Yes
INEESZ 35 (Foreign key support) Yes No No No

TS EZRIEEFE (Storage Cost) 5 (Y N/A - HERIE
R EFE Memory Cost) = (8 N/A (IR
KR HNE % (Update statistics for data dictionary) Yes Yes Yes Yes
5249/ iEasiRE (backup/point—in—time recovery™) Ves Yes Yes Yes
SRR A& 184 (Multi-Version Concurrency Control/MVCC) Yes No No No
HBHIES AWK Bulk insert speed) =] IR R HEEIR
IHIBE SHUELA (Geospatial datatype support) Yes Yes No Yes
HthIBS 273 (Geospatial indexing support™) Ves Ves No Ves

L RSP BUNEIIEE). EEMERTENBHIEE MySQL 5. 7 HAESREARS.

Page 74 / 185 MySQL Guide for Oracle DBA



https://dev.mysql.com/doc/refman/5.6/en/performance-schema.html

2. ERBDIWME, MAREGHESIZDII.
3. ERBDPIME, MAREGHESIZEDIIH.
4. WPIBIERS|, InnoDB 3250 mysql. 5 KESHRARS

EEGHESIE

{653 “SHOW VARTABLES LIKE ’%storage engine% :” ySTE mysql AT SERE SBNTGMES|E,

BWMABODWUT:
mysql> SHOW VARIABLES LIKE ’%storage engine%’ ;

disabled storage engines
internal tmp disk storage engine | InnoDB

| Variable name | Value |
\ ' \
| default storage engine | InnoDB |
| default tmp storage engine | InnoDB

\ \
\ \

4 rows in set
Time: 0.005s
FEFR “SHOW ENGINES; ” b B Iz 2 LUS QI FBOUFTa s VS IS SRBABIE, BEHL \¢ T3
THBER, RYUEIE—TU “SHOW ENGINES\G;”,

BLEE nuvﬁmtlj —_[Jbél RIARFHIRNARIERLALRZ InnoDB, R, a‘%ﬂ‘]@MEQWE%HEFE@B%SZ#ED
BULEIN, RFERRNR LKL,

iﬁ%@ﬁ%% E:

U - EEESMES BB TB2E, IRIMUE ny. enf BEENHPIRERRENGEHSIZE, XMSEN
7 [mysqld] XPFETNEBY default storage engine SEE, HIW T EEENHER
[mysqld]
default storage engine=InnoDB
HAERNNER, IRIREFMSIZ, FIW:
CREATE TABLE “user (
Tid int (100) unsigned NOT NULL AUTO INCREMENT,
"name  varchar(32) NOT NULL DEFAULT ’’ COMMENT ~ {4+’
"mobile  varchar(20) NOT NULL DEFAULT ’’ COMMENT * =411
PRIMARY KEY (" id’)
)ENGINE=InnoDB:
BB user BYNR, SQLIBQERG ENGINE=InnoDB Fi@iREIXKFRSMESIZEN InnoDB,

\ \ \
WIER GBS 2
REFJINERINE, RERRIVE, MRINOEMESIZRT, ILURERASIZEX RERTMERS
S %, RS ZEFRIREFRREERE, — MEEPZ I RILUEAATNSIZEH B ST
BEFOSSPRFR K. (SRR GIEHEMESIE, REReE M EUEFIIEEE.

BOBREXFES;
ROFRIEHMNE;
FIRIRE, REOESRR;
RORRINELST;
??_rh%BTJBE?EJ

XRS IR ;

MySQL {44,
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https://github.com/ohsdba/mysql-tutorial/blob/master/chapter3/3.5.md#%E5%B8%B8%E7%94%A8%E5%BC%95%E6%93%8E%E5%AF%B9%E6%AF%94

https://www. oracle. com/technetwork/community/developer—day/mysql-perfornance—tuning—-485893. p
df

MySQL BEBIABADN=R, RLEBRNSFLIRE, HIEMySIL FrRE, 1300 EBAE. BIOAE. £
PEVEIEX—EMNE,

MySQL KZ2HZIVIRSSIFEP X —R, BREEEHENT. D17, L. &5, RERH (LW FE. M5,
NESRY) . MENBEEESIENIEEEX R : BRIE. ies. MBS

& NENGMESIZ, EHAS MySQL ORI EAEFIIREL. 0 Linux THSXHRARZED, ShEMHESIZET
HILBALE, DanRSERY APT 5SEESIZBE, X APT BORRK 5 NOGEE S [ ZBiegiER.

! ! mru | :

v Y Y ¥

......................................................

/RN
v y ¥
BHET |- e | &
& i
L] :
e
..................... TSI o
B0 MySQL &E—MERBIN{R, MySQL BIFEM S L4 08 2
R P iy
AEHNY i :
PN | mwEs wife

BmE MySQL fRI5es KE—REBER

IRS3EBEFMEBER, WRNDPES, WIIZROGHEERFPHER. SNHEAT—MER
IRS3ESIAT SAL AT, TARME. BEBITHESSEMXYNEIRITIHR

MySQL ARIERVT TR, BRTEAESIZM APT SKTE S

RERROGEE i, PNEFEER

IR

//EBXR session B sql HTHE

show status like ’Com %

[/ BBEZRBNAIUER

SHOW GLOBAL STATUS LIKE ’ Com %

BERBESEOVRTES

show global status;

AR TR SAL BT

BTSN B EN AL TRERYE sal 156), A -log-show-queries[=file name NEINEBH,
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nysqlld E—PESERITIEBTE long querty time #)EY sql BOBIBGSE
BEREGEEREREIICE, FUENBRNHITHE DI DB RE IS BHHNEEEALD
@, TJLUEA show processlist (S EFHH Mysal AEFTHLE, SRE&EIRT, BEPERS, O
KHNES sal IHTIBER, BN —LLHRBTINIIH. —LERNTEE

MySQL RS | & EEIREID N EERIE
MySQL ¥BES |28

Node js %3 MySQL HEFE

MySQL {54t

10 DEPLEYRBAE MySQL 2WTFIABRS B
— P MySQL 5.7 DXFRMAE NMEBVEBIDNT
— PGB MySQL I8E DTSR

{8 explain
B explain DHTHIT sql BIRIT K]
https://dev. mysql. com/doc/refman/8. 0/en/explain. html

{EXPLAIN DESCRIBE DESC}
tbl_name |[col_name wild

VVVVVVYVY

{EXPLAIN DESCRIBE DESC}
explain_type
{explainable_stmt FOR CONNECTION connection_id}

explain_type: {
FORMAT = format_name

H

format_name: {
TRADITIONAL
JSON

3

explainable stmt: {
SELECT statement
DELETE statement
INSERT statement
REPLACE statement
UPDATE statement

3
explain select * from user;

mysql> show warnings\G;
sekkkokekekekeleoeololooekekokelekokekelokok |, row  skelkekeketokekekokekskskeleteteietokekokokokokekskek

Level: Note

Code: 1003
Message: /* select#l */ select mysql . user . Host AS Host , mysql . user . User AS
“User’, mysql . user . Select priv. AS "Select priv, mysql . user . Insert priv AS
“Insert priv’, mysql . user . Update priv. AS Update priv , mysql . user . Delete priv AS
"Delete priv, mysql . user . Create priv. AS Create priv , mysql . user . Drop priv AS
"Drop priv , mysql . user . Reload priv. AS "Reload priv’, mysql . user . Shutdown priv  AS
“Shutdown priv’, mysql . user . Process priv  AS Process priv , mysql . user . File priv AS
"File priv’, mysql . user . Grant priv. AS Grant priv , mysql . user . References priv AS
"References priv’, mysql . user . Index priv’ AS " Index priv’, mysql . user . Alter priv AS
"Alter priv , mysql . user . Show db priv. AS ~Show db priv’, mysql . user . Super priv AS
“Super priv , mysql . user . Create tmp table priv  AS
“Create_tmp table priv’, mysql . user . Lock tables priv  AS
"Lock tables priv’, mysql . user . Execute priv AS
"Execute priv , mysql . user . Repl slave priv  AS
"Repl slave priv’, mysql . user . Repl client priv  AS
"Repl client priv’, mysql . user . Create view priv AS
“Create view priv , mysql . user . Show view priv  AS
“Show view priv’, mysql . user . Create routine priv AS
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http://blog.codinglabs.org/articles/theory-of-mysql-index.html
http://www.cnblogs.com/0201zcr/p/5296843.html
http://xieyufei.com/2016/11/15/Nodejs-Connect-Mysql.html
http://blog.csdn.net/qq_22329521/article/details/54801950
http://fordba.com/spend-10-min-to-understand-how-mysql-use-index.html
https://mp.weixin.qq.com/s/K3RpSBAIWFwGCIWyfF0QPA
http://fordba.com/optimize-an-amazing-mysql-slowlog.html

"Create_routine priv , mysql . user . Alter routine priv  AS

"Alter routine priv, mysql . user . Create user priv AS

"Create user priv , mysql . user . Event priv. AS "Event priv , mysql . user . Trigger priv
AS "Trigger priv , mysql . user . Create tablespace priv= AS
"Create_tablespace priv , mysgl . user . ssl type AS ssl type , mysql . user . ssl cipher
AS “ssl cipher , mysql . user . x509 issuer AS x509 issuer , mysql . user . x509 subject AS
"x509 subject’, mysgl . user . max questions AS max questions , mysgl . user . max updates
AS “max updates , mysqgl . user . max connections AS
"max_connections , mysgl . user . max user connections AS

"max_user connections , mysql . user . plugin AS

“plugin’, mysql . user . authentication string AS
“authentication string , mysgl . user . password expired AS

"password expired , mysql . user . password last changed AS

“password last changed , mysql . user . password lifetime AS

"password lifetime , mysql . user . account locked AS

“account locked , mysql . user . Create role priv AS

"Create role priv, mysql . user . Drop role priv AS

"Drop role priv , mysql . user . Password reuse history AS

"Password reuse history , mysql . user . Password reuse time AS Password reuse time from
“mysql . user

1 row in set (0.00 sec)

ERROR:
No query specified

mysql>

{6FH profile

EE nysql BB FF profile

select @@have profiling;

R profiling @ KXMBY, TLUBT set IBGTE session KRAIBHE) profiling;
select @@profiling;

set profiling=1;
m >

Page 78 / 185 MySQL Guide for Oracle DBA




lumn na
tup with -A

show profile for query 2; TRUBBRITIEIL&ENEMNRTINERERNE
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mysql TERH—HERR all, cpy, block io, context, switch, page faults ZBAHKES mysql HEBH A
TR LR S IeNE, PR, ERES cpu BIFERNG

QR Mysal JRESREHED, TLUBI show profile source for query &% sql BITHUTIIREHNE TSR
XY RZE0RES S

show profile source for query 2;
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B trace DAL ESUA
MySql 5. 6 32{HEXY sql BYERER trace, @)Y trace SFBEWEH — RN 20885 RR A TR RNIE
BBITIHXI, FBENRAISEEIM S B R% TR

BRA

BFFITT trace, 1RBIEINN json, 1RE trace RAREBERANAS, BREATIIZEPRNIKIARSB/INM
REEZEER

set optimizer trace="enabled=on”, end markers in json=on;

RO B information schema. optimizer trace FfO]IKIEZWAIHITHY
select * from information schema.optimizer trace
select host, user from user where user like *%ohs% | {
“steps”: [
{
”join preparation”: {
“select#”: 1,
“steps”: [
{
“expanded query”: ”/* select#l */ select user . Host AS host , user . User
AS “user from “user where (user . User 1like " %ohs% )”
1
1 /* steps */
} /% join preparation %/
1,
{
”join optimization”: {
“select#t”: 1,
“steps”: [
{
“condition processing”: {
“condition”: “WHERE”,
“original condition”: “(user . User like ’%ohs% )”,
“steps”: [
{
“transformation”: “equality propagation”
“resulting condition”: ”(Cuser . User like "%ohs% )”
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“transformation”: “constant propagation”
“resulting condition”: ”(Cuser . User like "%ohs% )”

1
” s e o ”
transformation”: “trivial condition removal
“resulting condition”: ”(Cuser . User like "%ohs% )”

1 /% steps */
} /% condition processing */

1,
{
“substitute generated columns”: f
} /* substitute generated columns */
1,
{
“table dependencies”: [
{
“table”: ” user 7,
“row may be null”: false
“map_bit”: 0,
“depends_on_map bits”: [
] /* depends on map bits */
1
] /* table dependencies */
1,
{
“ref optimizer key uses”: [
1 /* ref optimizer key uses */
1,
{
“rows_estimation”: [
{
“table”: ”user 7,
“table scan”: {
“rows”: 9,
“cost”: 0.25
} /% table scan */
1
1 /* rows_estimation */
1,

{
“considered execution plans”: [
{
“plan prefix”: [
1 /* plan prefix */,
“table”: "user 7,
“best access path”: {
“considered access paths”: [
{
“rows_to scan”: 9,
“access_type”: “scan”
“resulting rows”: 9,
“cost”: 1.15
“chosen”: true
1
1 /* considered access paths */
} /% best_access_path */,
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“condition filtering pct”: 100,
“rows_for plan”: 9,
“cost_for plan”: 1.15,
“chosen”: true
1
1 /% considered execution plans %/
1,
{

“attaching conditions to tables”: {
“original condition”: ”(user . User like ’%ohs% )”
“attached conditions computation”: [
1 /% attached conditions computation %/
“attached conditions summary”: [

{
“table”: ” user ”
“attached”: ”(user . User like " %ohs% )”
!
] /* attached conditions summary */
} /* attaching conditions to tables */
1,
{
“refine plan”: [
{
“table”: " user ”
1
1 /* refine plan */
1
1 /% steps */
} /% join optimization */
|3
{
”join_execution”: {
“select#”: 1,
“steps”: [
1 /* steps */
} /* join execution */
1
1 /* steps */

}

MySQL LA 8RR

MySQL #IBEFR WBIA MBEAZE : CPUAD 1/0 HIfiE.

CPU fE1BF0BYB IR —ARAR LA AR R A AT UM S EREUE (%,

W 1/0 AR EE RN AT AGSENNER, WRNABDMENS £, BLEGSESAEE
LA SIS Lo

HIIYLIA mpstat, iostat, sar A0 vmstat KEBRANMEADRT. [R5 IRSSRAHIMEREMR, T
MySQL RFARS, T LUER AR EHEZEILEE.

SR
> E—LHIREY SQL ARSI ;
£ 14515, memcached, redis;
E-DULEMSE, ERI18, MBREMNSHNEEZEF, TELH
SEUUEAR MySQL B AKX, Ll ™, xRN ARIENEN, THEERSE, B2 sal 1B92
RRHUDXRBLHE, sal FEDPEHF_LEHXFEHR, NMEEWEMIDENIX L,
BNFEAEETIX, RIDXFEE L, EXEHMAZIET ;
> ERRMEEHRD, HXRERBMEROREE, B— T RKNAZINZS M\ HNARE, B2
DINARG;
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> BRNERXVUD, HNAEEANR, X—IRMN, REZREAKY, BEE—TEGEN
Sharding Key, N TABNEENEK, REMORN, M—EHTR, NABRN, sqdl PRE
7 Sharding Key, BHIBEMEIRENTR LEXE, MARBHEPNE;

BRETH, AMATGUDRN=8D: RSB, SALIBDBWLH. RV

RSULHL

—MRENARARS, FSAIE 10: 18, MEBAREAI—RNBIHRER DDA, EER
Bh, FNBIRZPORREZEVTAL, M —LEXRNEWERE, RINEBEONNHIREPR
28, IREBRENSEMERS

RS|: BREME, BETERDNER, TUBHAPRRIVHKIIFTRHNS.

£ MySQL cpB0UfR “5”, 2EMESIZRTIRREINCRO PRSI, EBAXIRSE VX, Ko
EEBIFEX, BWINZIERE, BRRSIEEREEIRENRLT LB,

RS RINBENETIRSBIIVE, SHINEBRDMBNERE—TEE: £riIE, Reeiuz
HE NH—NG, REHENE. BUNBITEE: E5H, EithES.

FE B

EIBERS|
RREFTNRS|, BRBEAR.

IfE—%ZRS|
ST BERSIEL, AIHRIE: RSPIBHEMLIE—, BATERE. WRBAESRS!, I
BEEVESE—,.

HERSI
BRI FRECIZNARS], REASBRUPERTIRRSINNSE— 1T, RSITEHIER,
ERRSI

x;—*qlﬁ?ﬂiﬂ'ﬂﬂﬁ—%a, —RIEE—TER, AATBETRME. —RELERNNEQNBIEEE

25|

2XRS|
FEAREHRNAPIXES, MABREESRS|IPOHEBLLER. fulltext RS|FRHBTRS|IAAEE,
TEERE—MERSIE, MAEERH where IBONSHILES, fulltext RS|IECE match against
1R1EBR, MAR—A20Y vhere IEGN0 like, BEOJBILE create table, alter table , create index
6/, NIBRIR B char, varchar, text | LOMUBIESN RSl BEE—RNZ, THESERAN
12, WEBIBHA—TRBEBRSINZD, R/SEM CREATE index BIEE fulltext RS|, BLLSEN
—IKFREEIL fulltext REEREIESE ABREIRREZ.

RSt
> RBIPIENILLE, MRBARELINRERS, SERSIWRENLL{E, HIHEERERT

RNEEBRSI

REFEARERS, WRTM, MZHIE—TREKE

X FE B vhere FOEAIZ, REBIRERS|, SHTNRESHRE

XYFBZ Ml where I%E order by IO, NIZRIIEERS

XUF like 188, DUSE <~ TERBASEARS], MWBSRERERRSI

REAREI EHTIEE (RWEBRIFFIFRIATURIE)

REAR(EM not in FICERIE

VVVVYYVYYVY

RABSBILERN, FREENFRN, nysql 5—EOGLESFERECTHEE O. <. between, like) Ff
{2LEILES, tt@la=1and b =2 and ¢ > 3 and d = 4 YREII(a, b, ¢, D) FPHNRS], d ZEARIRSI
B9, WORET (b, d, o) NRSINETLIBE], a, b, d NIFRYUTERIBR,

=#0 in OLIELRR, thila =1 and b = 2 and ¢ = 3 #1I(a, b, ) RS|IGLUFRIARE, mysql IEIEITILES
SRR S T LUR BB .

RBFEXDESBINENRS, XDEHAINZ count (distinct col)/count () , BRFERABE
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BILLBY, EEBIATIBRICKEE/ D, E—ROXDER 1, M—LRE. MAITRIEREIER
AIXDERRZ 0, ATEBARID, XMUAEHLENER 2 ERHIAD, XMERRERE, —K
TR join NFERAINNBBRZ 0. 1 UE, BIFIY 1 53 10 Koo

ROPVIAREESSHE, RIFY “F)%” , thW from unixtime (create time) =’ 2014-05-29° RH-AREE
FEREIRSI, RREER, NP EHNLRHIERINZRE, BHTRRN, SE2EMBTRENEBR
MABELEY, BRBMARN K. FTLLUEGINIZSAY create time = unix timestamp (° 2014-05-29° )

Ry RARS|, ABFERS HWERDPEESE aVRS], WARM (a, b) BRS|, ALRFB2IEN
RFOVRSIBIT,

fIR ON A0 USING O PHISI EBRS|. HBIZRSINNEMBZERI RN, =7k AR BB c X
EXEVES R, WRIHSSREANINERE A, B, BLMATRAE A RN LEIRRS]. RERINRSIE
TRGOMITIE, —MkiE, BRIFEEMIED, RF[RARRINTPHE KRB LR (B
ARE D)o

fRRIT@BY GROUP BY A0 ORDER BY PHIRIATNZISRE—TRPEVI, 1XHF MySQL FHE IJREBRARS KL
o

SQL B

QMATHIRAEER sal

1) slow query log

XPSEIREN ON, JLURANITH BB —EEUER SAL 15T,

2) ong query time

L SOL IBORITIN BT AVEN, MEReRIBED, BYIREN 1 HEE.
3) slow query log file

1EXBTHHER.

4) log queries not using indexes
XPMSHEIREN N, FJRLURRTIPTERERRSIBYSAL BT, REX SAL BB IREN TSR,

mysql> show variables like ’%query% ;

| Variable name | Value
binlog rows query log events | OFF
ft query expansion limit 20
have query cache NO

query_alloc block size
query prealloc size 8192
slow query log OFF

slow query log file /u01/mydata/data/od-slow. log

\ \ \
\ | \
\ \ \
| long query time | 10. 000000

\ | 8192 \
\ | \
\ \ \
\ \ |

8 rows in set (0.00 sec)
show status like ’last query cost’ ;

BERINHNERSE
D iTEERBEMNRIE, FRIZE SAL_NO_CACHE
2) where RIFEEXRE, PIER/NIROIERER. XOEHRBRIEEFEDR where BN ARFRDPIROIC
XY\ WFRAPBER, 2ERETZENIEN, W TMZROXDIERS
3)explain EBHTIH, BES5 1 FU—H (WBIEIERR/DOVRFILEN)
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4)order by limit LAY sal BOULHBORILLES
5 SRWSTHIERnR

6) RSN SRERSIH AR

DMRER, MIGTHEIREM 1 FHEDHT

UEPGF!‘U‘J

VVYVYVYVYYY

BN, BEAERIAAR:, REEEFER
KEDBEREBME A TFSES

2{E 8 explain ] profile DHEEEG
EEIEBWEE, HENTNEKR sal BT
ZRERN, RSNKRFEAER, BVNER join KFE
ETRRDNNER linit

NTFEBEFBANENS, TgABER

é&i&%ﬁ%@ﬁtﬂ:

>
>
>
>

FHSERTJAEA NOT NULL
FERKEBENREIEEIR
IEHIBEOARZT B — LR \&R
RERFD

HEERFD : TBMBEEFDNKFHFD.
KD RICREPIZAAWNERSP, SENSHTEEE, BRMNDERPED, RESBE.
EEVD RRPASZREBFDIIZI KK, FH—XN—HXR.

DITNGERYUEB ARSI ERORIHEDIEE sal, REBERERBNTIHR. WRAFPBRIEKIFN
THRFATHABRITIHR, FUT RO RIESHE R

analyze table payments;

RER: BER: RERMFARKE —TRAZ TREOHHR HTULENRREHER

check table payment;

MR WRMR 5 RE—AED, HEWRCELNTLKERITR (2 varchar, blob, text 3) BIFKHE
fTNED, WERS optimize HTHRILM, X P OHSTYLUERPHZEEAHTEFF. FHETLUBRBTHI
R EFMSNT SR

optimize table payment;

analyze, check, optimize, alter table HfTHRIAERXIFRETEIE, R BAEIBEMENNERITE
KHURIE

Scheme Wit SHIBLERLHL

>

>

WEERAEXED R 2GR\ MESORUME, W)\ WAELIESSEIR, SEBOWHME. A
75, RIBNFRLY CPUFHABLED. MEROEEXRIEITENTRE/DH CPUFH], tbﬂ[] 2
i“?dﬁtbgfﬁﬁ%{’ﬂﬂmﬁﬁ, RMEERREARSME i 1Rk, £0FE DATETIME R{FAEIVIE), M-A2fE
A8,

XEREG N TS IEHERIEIS:

BEFRIET N NULL B350 NOT NULL REXUMAERAE 2/ DEE), REWRITAIAEI EEl
RS, FNAZRZINIREN NOT NULL,

XUBEEAIEEERE, il INT(1D, REETIWA. INT A 324 (4 1FD) FhE=E, B
LZCRFRSCESEMHE, PICLINT (1) F0INT (20) XYFEEFH0TEREE0.

UNSIGNED RN VFOUE, AT DUBIERIEY_HIRIRS — {8, Ll TINYINT SAEEER-128 ©

ff UNSIGNED TINYINT AEEUSBEAZ 0 - 255,

BERU, RBEAKOINR(ER DECIMAL MR, BUERAFTREMEUSEIEN, (DT LUE
A3 BIGINT, LHIREAEHED Dz —, ALILUREIETRU —B0R/BEMA BIGINT 548, XA+
U R)T AT EAVERRF] DECIVAL $EIR T RN S BIDR,

TIMESTAMP {658 4 DN 734E%=18), DATETIME (B8 8 N HEME%Ia. B, TIMESTAMP RAE
7~ 1970 — 2038 £, Lt DATETIME FRBYSCE/IVG2, ME TIMESTAMP BHEREXAEMAE.
REBHER NREEANEXINNE, HP—MRAZNENTRBIREEE, 7H0F0M
BRATEB (RESEIN) WAL ALTER TABLE (WIRRBAIIRARRENTR, AFRERK).
schema BRIARKR D, [REZHFMESIZEN APT TENFBRARSSEAGFMESIZERZFBIITE
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IPIBTIEINEE, REERSSBEREPATEBUS T, X NERIENANBFESH.
WRIIKZMSLPMERRNIIRDENE, BIREETE CPUSATS.

KRR ALTER TABLE JFEFEEY, MySQL HUTABDBNRSRIBFID AR AIMNVSIIEE — Pk
TR, NBRPELBEHHEBATR, REBHRIEXR. LTEERAGTARMEXIEK, Ma
WBRARSIHBER N, FENER IRE—LHFEIZISTUFERX NI, BHEBIBTER.
Mysql BIEHEBRIET - RSIBWLH, sal IBOHWLH, ROLH, ESHANBIMET, KRS
HEIBEIN, E2SRIANDHNES, (N, HEERENBSSHRILHEA,

HAng

S S

10.

11.

12.

13.

14.

—EE®% limit 10000000, 20 XEFHED

—ER8R LEFT JOIN ZENEW, NMEXIFERBEMBREHIEE

BIRRSAZEZAD, AHENSIENREENE AL

NRE®RAE where FHPHEA!=SLORIERF, BIUIRSIBNFEARSIMHTEERDE.
XIBHITIA, NREB R 2RITH, BILNZ/EE where K order by HWREIII EEITRS|,
NRE®RE where FHPNFEIHIT null EFIKT, BNRSECIBRFERRSIMHETEE
3is, 0:

select id from t where num is null

O num HIRBEIIAME 0, HBRFD num DRHE null {F, REXFEENE:

select id from t where num=0

REB R where IODEM or KEZRM, SRS CIERFERRSIME TR,
a0:

select id from t where num=10 or num=20

B

select id from t where num=10

union all

select id from t where num=20

THNESIORSHEXREE: (MERIZEDS)

select id from t where name like “%c%’

HEREVEK, JUBBEIER.

in A0 not in WRIEMA, BUEFHEETLH, W:

select id from t where num in(1, 2, 3)

XN TESHEUE, AEF between RIAZA in §:

select id from t where num between 1 and 3

WRAE where FOPFERSH, HESHERBB. BN SUL REAGTHNACRITEHEE,
BIHIERARERNIET RIBERERENGITH ; BV RIFNIH TSR, R M, WREREF
NZIORDTHR, TE0UEBRZRID, FAMIAAENRS ERNVAAD. W TEEDRETE
=P

select id from t where num=@num

R NG EIERRS!:

select id from t with(index(ZR3|{2)) where num=@num

RIREBRIE where FHPNFEIHTRIATURIE, RS I BN FEARS MHITRFRME.
0:

select id from t where num/2=100

RZo8N :

select id from t where num=100%2

RIREBRAE where FHPIFEIHITREURIE, RS SIZEMFERARS IMHTRRITMH.
0:

select id from t where substring(name, 1,3)=" abc’ -—name | abc FF3k89 id

select id from t where datediff (day, createdate,’ 2005-11-307 )=0 -’ 2005-11-30’ 4A§
B9 id

RZcSN -

select id from t where name like “abc%’

select id from t where createdate>=" 2005-11-30" and createdate<’ 2005-12-1"

ANEHE where FYPH “=” ZLNHTRE. BACEFHEMTANIEZE, SUARZRIELE
IERERRS.

HERARS IZRIFNFRLN, URZRSIRESRS|, ALWIERENZRSIPOE—TTERIE
NEHNTBERIERRERZRS], SNERSIRASRIER.
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15.

16.

17.

18.

19.

20.

21.
22.
23.
24.
25.

26.

217.

28.

29.

30.

31.

32.
33.

AEE-LRERNNEN, WFEBEN—I=RS:

select coll, col2 into #t from t where 1=0

XERBASROEOERE, BREASBEAARTIRY, NAUSHXE:

create table #t(ee+)

RZMEA exists {UE in 82— PGENLE:

select num from a where num in(select num from b)

B TEENEOSR:

select num from a where exists(select 1 from b where num=a.num)

HARBRS [XIEEHER, SAL BIRERPHFFRSITEWLMDN, BRSPIIEREHIEE
S, SQL ZETEAEEMNARS], W—KPEFTE sex, male, female [LFF—¥, ALED
B7E sex £ T RS [MXIEIWMERA TIER.

RO|FABHUZHE, RSIEBRTILURSENE select BIE, BEFNMRES insert &
update BIREK, BN insert 5 update NBIRERERRS|, FILURHFRRSIERIEEZRE,
MEEBERME. — TRORS GBS AZBIY 6 1, SAINRZE—LABERRNI 2
NRSIZEE V&,

MR TJRERNBEREHT clustered RSB, BN clustered RS IHIBIININBRMERRICEKN
EEfEINR, —BZIERTRESFENRCZNINENEE, SEFRBIRNER. SNA
RALTLMEETH clustered RSIFIRI, LEBEBRZERBIRZRSIEN clustered RS,
REFAHFIUZE, SRSVEGCSHNZEREARRITNTRE, XERIEEWNEZNE
BE, HoIBNIGHERE. XRANS I ZEAEEWNEENS B PURZRFEPE—ZR, M
NFHFHAMSRBELER XML 5.

ROJBENNER varchar/nvarchar {U& char/nchar , RNELTKZEEEME=E/)\, TJUDPE
=igxmia, ERNTFEERR, T£— MBI NS ERAERBEERES L,

OIS EARRER select * from t, ARAENTERIEFAE “” , ABROBAIUETZT
B

REFEARTERNBIENR URRETEQSAEHIE, BIRRSIEEBR (RBERRS).
B RMECIRFMBRIGIN TR, LUB/DARARZTIROVEFE.

IENZHABATER, EBMERTNTLEREAESEY, P, SFBEEsIAARIR
FEARPVETHIEEN. B2, NF—RUSBHE, HBE BSHx.

EFREIBNRN, R —RMEEABIEERK, BLTLUER select into & create table,
BWRIGWAE log , LURSRE ; WRHIEEAK, N ITENARARNEIR, Rt create table,
SR/3 insert,

WRERRTIENER, ARBIENRESWRIENIENTEIMER, £ truncate table ,
MG drop table , XAFTJLUB R ARARIVRKNIGBIE.

REBREBIBIR, RANBIRBERE, WRBRRENEIEBI 1 517, ALRMRIZZEN
5,

ERETBRNDASISNERDAZR, NEISTETENBRRAORFKMAOM, EFENHE
BEEEW.

SIENTR—, BIrHARATER. XWVNEEIEE(FEA FAST_FORWARD SBim@s 200 FHAX
TMBE, TEHRAVISIAI MR BEREGMENEIEN . EEREDEIE “B1it” 0flig
BREZWERBRNTHREIR. WRARN B, EFBintSENETENDEESTUR
H—TF, BE—FPSENRRES

BRI A SSATTIERMEE SET NOCOUNT ON , FEZ5SREVIRE SET NOCOUNT OFF ,
THEANMTEEIEM ARG MBEQBAEFif&R%E DONE_IN_PROC ER.
REBRABFIMROAFFEE, SHBEEIKN, MLEBEBUFTRKEEEE,
REBRABHIRE, REBARAH RET.

MySQL B T &/

https://www. percona. com/software/database—tools/percona-monitoring—-and-management
https://www. percona. com/blog/2015/06/02/80-ram—tune—innodb_buffer pool size/

https://www. percona. com/blog/2008/11/21/how-to—calculate-a-good-innodb—log-file-size/
https://www. percona. com/blog/2017/10/18/chose-mysql—innodb_log file size/

BT MySaL BERET /S BRNFIEESERA (—PEFPHL—RS83 DBMS), Rt BESFhITIE
4, JBIEZNELIRIERS WySQL FIBESEARAXK. WSAL, FB2F5—1=PY, BIREERA
K5 MySQL T8 (45 MySQL IRHENTHHS) BI—MNA. BFZELYNATRER, BESY
MySQL (BUDIBiE, AERE FM MySoL AN) , RBRERE IRENIBER. BH8H Mysal
Command Line Client 0 MySQL-Workbench 2,

MySQL BAOMBEESEAARI TIF2NGSTE, XET 2EOUAREIE MySaL ARSes, XIEEFERT
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e, BI2 WSQL BPULAEEESHIIME TESE, ME WySil RHEBEHEIETR, XHHRMEER
8,

nSTERER

B MySQL ZREB— TN WySIL NBEEHTEBER. X PKRBRERRE MIXS. HMTNHEF
FE. BRI OMEYRS,

https://dev. mysql. com/doc/refman/8. 0/en/programs—overview. html

MySQL fR5eSInER T RZR

1. mysqld - SQL [F61EF (B) MySQL fRBESHERE). ZIERUINBIMIGTT, FEEEERSEIFKNID
e,

2. mysqld safe - [REBBINHA, TLUET mysqld safe BTN mysqld fREZES. mysqld safe
B0 — 2R, flHeBIERN EBRSSEHOBREENAE NG THEER.

3. mysql. server - ARFBESBINHLR, ZHABTEARSNIER N TBRSEIMANNGIT
BRBIARGR.

4. mysqld multi - fRFSBSEAAE, JUSHIELRA ELENZ RS

MySQL ZZERABXIEF

1. mysql_install db - ZBIRBINAKPECIE MySQL HR R, BRERBEARS L ERELHE MySqL Y
T —Ro

mysql_plugin — ACEE MySQL ARSS2845H 1,

mysql secure installation — i23 MySQL ZIENZL LM,

mysql ssl rsa setup — Q& SSL/RSA {4,

mysql tzinfo to sql — NIFHRXE.

mysql_upgrade — B FFR MySQL K.

MySQL BFIRER T EER

mysql — MySQL 3317 LR,

mysqladmin - AAFEIE MySQL fRS 855 e
mysqlcheck - FRLEFIERD,

mysqldump — FIEESNHIER-

mysqlimport — FIESAIER.

mysqlpump — FIEEBESRNDER.

mysqlsh — Shell FH{T mysql &<,
mysqlshow - EREIEE. RAINES, .
mysqlslap - PAFHEZR .

MySQL 2R ARTR

1. mysql_config - RIFRFIRINTE G
. my _print defaults - TG ATET,
3. resolve stack dump - FRNTENSIERIRINGEIERITS.

MySQL EBIESCAER

innochecksum — B%% InnoDB X{4HRE T &,
myisam_ftdump - BRENRSIER
myisamchk — MyISAM FR#EPSCAAT &,
myisamlog - 7R MyISAM BEXHAS.
myisampack - FFHE[E4E, R MyISAM &K,
mysql config editor — MySQL BVACE SEBER.
mysqlbinlog — RME i BRI AHEIMA.
mysqldumpslow - REBEIEEW B

Page 89 / 185 MySQL Guide for Oracle DBA

> o1 w o

O 0N o N

S B A o S




HAbiErs

124 decompress — fR[E4E mysqlpump 124 [E£48%1E.
perror — FRRERITED,

replace - —PNETBEIRT &

resolveip — BRITENRE] IP iB3FSUS 2 TR,

zlib decompress — fEE4E mysqlpump zlib [EZ8%IH.

O W=

MySQL oy S{TSRRRERRERRZIKABIEFZ —, BXTHRRULD ARTHAFEEENE. KL, X
DPERMERLEAISTEEM MySQL arS1THHPHTEEY.

MySQL Workbench 2 i

SIFRSITELIRRLE, BEEAR, DENG—MEXGSTBEIEREIE, XX TFUMAEDR MysaL AP
R, &8 EBK—EBNE. TREAEZAA S BEAE,IHIRAE MySQL Workbench, JHA MySQL
Workbench T NEZL4ERR, XBLZERRERRIINEINZEE, BEANMEHT—5,

MySQL Workbench FEZNHIBEBEANTFAARIRM T —BETJMHBIBBRIENE, T2EMUTI

BE:

o KBS IR ERETT
e SQL FFA& (BUT MySQL Query Browser)
o  HIEESEBIE BYT MySQL Administrator)

MySQL Workbench DABZRRAD A ThRA, MySQL Workbench Community Edition (H30U MySQL Workbench
0SS, #tXhRA) 0 MySQL Workbench Standard Edition (MySQL Workbench SE, @§IAR), ENUARZUL
720y, MABMIRABENXIR, EMATRERWARIIR AR FFFEH 5 -

MyCli Z A8 MysaL 1] mysql iy 247 1T 5

MyCli @— MySQL &7 LR, XIFEmHh2MiEEe=. BT MariaDB F] Percona, HEEA
NEERBRSHESENGST LR, XM TEBREBZTRY, RIEBEXE

SLEMEEe TIE, CRRENELED, ABRWKZ IMBELSE, REEXRNKE, WyCli Kt
ANRES, NMEAEBFE. REDEUT:

# WRIFEE2Z% Python B, ARMERS :

$ pip install mycli

# RBEE Mac 0S X &%k
$ brew update && brew install mycli

# CJBEFE debian S{E ubuntu RADLZE

$ sudo apt—get install mycli

TREFENS, feniTh@lT myeli —help RO RARIHESEISRY
$ mycli —help

Usage: mycli [OPTIONS] [DATABASE]

Options:
-h, ——host TEXT B FEA MBI,
-P, —port INTEGER ATEENIROS, Honors $MYSQL_TCP_PORT
-u, —user TEXT EREREIEENR 2.
=S, ——socket TEXT BFEENERES Y,
-p, ——password TEXT EER AR EN .
—pass TEXT EEREIE NS,
-v, ——version mycli BURRAHIHE .
-D, ——database TEXT ERHIEE.
-R, ——prompt TEXT BT, (Default: "\t \u@\h:\d> ”)
-1, —logfile FILENAME RE—TEBNENSRICER— P UFED,
——defaul ts—group—suffix TEXT ZEUEENSENECEH,
—defaults—file PATH QMBS TES A D ISERERIALE D,
——auto-vertical-output WRBRURIMETE, BIUREEERHE.
—login—path TEXT MESR IR ISR,
—help EREENER
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http://dev.mysql.com/downloads/workbench/
http://dev.mysql.com/downloads/workbench/
http://dev.mysql.com/downloads/workbench/
http://mycli.net/
https://github.com/dbcli/mycli
http://mycli.net/

ERB=

$ mycli local database

$ mycli ~-h localhost —u root app db

$ mycli mysql://amjith@localhost:3306/django poll

MySQAL AT A

https://www. mysql. com/why-mysql/presentations/mysql-utilities—time—saving—scripts—for—the—db
a

https://github. com/mysql/mysql-utilities

https://www. mysql. com/content/download/id/353/

Database Operations

mysqldbcompare - compare databases
mysqldbcopy - copy databases between servers
mysqldbexport - export metadata and data
mysqldbimport - import metadata and data

mysqldiff - compare object definitions
General Utilities

mysqldiskusage - show disk usage for databases

mysqglindexcheck - check for redundant indexes

mysqlmetagrep - search metadata

mysqlprocgrep - search process information

mysqluserclone - clone a user account

High Availability

mysqlfailover - automatic failover for MySQL 5. 6.5+

mysqlreplicate - setup replication

mysqlrpladmin - general replication administration
switchover
failover for MySQL 5.6.5

mysqlrplcheck - check replication configuration

mysqlrplshow - display map of replication topology

Server Operations

mysqlserverclone - start a scratch server
mysqlserverinfo - show server information

How to get Utilities

Available on Launchpad
https://launchpad. net/mysql-utilities
bzr branch lp:mysql-utilities
Requires Connector/Python
https://launchpad. net/myconnpy
bzr branch lp:myconnpy
Available as a plugin in MySQL Workbench
http://www. mysql. com/downloads/workbench/
Documentation is here:
http://dev. mysql. com/doc/workbench/en/ mysql-utilities. html

MySQL BNZE

Oracle MySQL 1R\VAREZETDEIN 3 1R 200H.
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= Enterprise Authentication

o

M S5O - LDAR AD, PAM —

Tt Workbench
o | *Model

*Data
~Audit Data
. +User Management

® Access Controls ] - Enterpri it
nterprise Monitor

v T *Identifies Vulnerabilities
sers : Firewall : *Security hardening policies
n "N rcEncryption TR B *Monitoring & Alerting
M " Strong Authentication *User Monitoring

*Password Monitoring
*5chema Change Monitoring
m uThread Pool
L *Attack minimization

*Backup Monitoring

= Key Vault

= Enterprise Audit
*Powerful Rules Engine
¢ — .
* ®Data Encryption
- ' +TDE e Assess
Audit Vault o :Eré‘cr\rptmn = Prevent

= Enterprise Backup

Detect
*Encrypted g " HA ® Recover
*Innodb Cluster
LZERIUSRIN
»

WREEMA root

[mysqld]

user=mysql

RENHRBMAZLT

BrE=2KS

mysql> show processlist;

mysqldump

shell> mysql config editor set ——login—path=client ——user=root ——host=localhost -

socket <> ——password

shell> mysql config editor print -all

» chomod +600 my. cnf

» LOAD DATA LOCAL
LOAD DATA FMARBZARS S B3, B0 L LOCAL 235, mMOULURAMEERIaHER
NHNBEEIBEP. XEESRKOENAN, Tk UTLZL2EM. JLUERIEAMBIA

YV VYV

REERE,
BROER, LU —local-infile=0 EIBE) mysqld MIRSSEZEAEPTE LOAD DATA LOCAL
5,

BIEEET R
EERR MR

EF WySIL HIBEB LA, Ul BRRHE, BR3I200 App JLURHRFA TEZEF MySAL, FE75
BNEEHEEE, XBHF L APP, RIURATH, B APP JRRHGSHITIIEE. BFEAREM
AT, MNB—THST TEER WSQL BUBE, XHERIMUERS Avp K5 SALIES, FIRE
BIXI ES,

MySQL a8

AP2SIMBFNBL, THNRWE 1P IENTHER, UREAMERNAEE, CTiREBRETES, B
BEXNAFPHZE,

mysql -u PR [ -h ENREE 1P MbiE, -PIROS] -p 28

. ZGHSREGSITEITNT, MAR WSl sHS1T;

2. BWA-» GOMUEERLEZR, HOlUz0%E, SIRNMIBAZE, —EE2BA0MR;
3. -p BIEEIA—ERBAERG;

4. -u. ~h, -p [ELEE,

AR
MySQL an<E 8GR E
BB MERERSIA 80%2 A “mysql” @S T EESAUR— AR, ERIEARDSKRIFRIRT N
A mysql -h 127.0.0.1 -u BB -p B8, REN— MU THNBERIER:
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https://github.com/ohsdba/mysql-tutorial/blob/master/awesome-mysql.md#gui

— mysql —h127.0.0.1 -P3306 -uroot —prootpassword

Welcome to the MySQL monitor. Commands end with ; or \g.
Your MySQL connection id is 99
Server version: 5.7.14 MySQL Community Server (GPL)

Copyright (c) 2000, 2015, Oracle and/or its affiliates. All rights reserved.

Oracle is a registered trademark of Oracle Corporation and/or its
affiliates. Other names may be trademarks of their respective
owners.

Type “help;” or \h’ for help. Type '\¢’ to clear the current input statement.

mysql>

e -hl127.0.0.1 Hd “-p” 2B, “rootpassword”, BMANMMSHORLE

e -P3306 Hp “-P” BZH(ERKE), “3306”, BALXMSHIIRE

e —uroot HP “-u” B, “root” AL

e —prootpassword Hp “-p” 2F¥, “rootpassword” ZHFE,

e Commands end with ; or \g. BWSMERF, A .7 & “\&” FSER, ERESEFRREH
AT

e  Your MySQL connection id is 99 Hf id RAZIRENERE: 1D, 1ZEEICHE 5 MySAL ARSE!
BRINIEAERRE, ®RFNEES=ET0 1. BT EIBEERS 2R L EE A, FliHa] 1D
BN 99

e Server version: 5.7.14 MySQL MySQL 8YRRA.

e Community Server (GPL) F‘/: MySQL A4S+t XhRo

e Type "help;” or "\h' for help. JRIFAA “help;” HEBE “\h” HSYUEEHEIER.

e Type’ \c’ to clear the current input statement. FRFA “\¢” GSOLUERBIENGS,

IRRFBEE mysaDEHSPEA SAUL 1BQ), ANHUDS*; ”ER. RO Enter FREITIRIE MySQL FR{t.
R, BURORRAINERERIEAND, BBYLUEEX N LARER. Bi=:

o HmIWMALmysql> ZfF;

e  Mq\. quit, exit ZFPHFISYLUREHTRAES;

o  FEIHS, HWA help \h RKSEE), TLURBHEHERENHSAEE) W, A help select 3R
15{E /A SELECT 15 O8EREN) ;

\—
FF/E MySQL BUinf2 kS

AR CUL EBAUEERIR TEHR, 2R WySiL Zi2EEkSRaEHB.

Unable to connect to host 192.168. 188. 114, or the request timed out.

Be sure that the address is correct and that you have the necessary privileges, or try increasing
the connection timeout (currently 10 seconds).

MySQL said: Host ’192.168.188. 106" is not allowed to connect to this MariaDB server
BITENGS, BARNEEENER, HA MySQL T TEED.

# {IV8 root {8 123456 )\’ 192. 168. 188. 106" EH RS mysql AR$58S wabg FE FEPIERENE.

MySQL> grant all PRIVILEGES on wabg. * to root@ 192.168.188.106" identified by ’ 123456 WITH
GRANT OPTION;

# {18 myuser {88 mypassword MEAIENERZE] mysql fRS5EZ60E

MySQL> grant all PRIVILEGES on *.* to ’myuser’ @ % identified by ’mypassword” WITH GRANT
OPTION;

T EHBOFRTR wabg EUBENPMTEMIRERSG root XA, BF root AP 192.168. 1. 106 X
D IP HTIZEERS, FIRE root AFHVEEN 123456

e all PRIVILEGES FREFPIEONIRGIEERF, XBHITUBRNIEFE —EFEIIR
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e wabg * RN FEHMMIERHXITFENERSN, wabg IENREIRE, GEM *+ KW THBNE,
BT AR -
o XITEBEEENDHPREBLN « . 7
o XITEHEBENZEREIRN « HBES. * 7
o XNTFEHEENE-—REIN “MEER. &1
e root RIMRBLETNAEFER, XTHFPIURBENR,, BIURIEENR,.
e 192.168.188. 106 FRNDIHZIBERZL [P i, WRBAIRBIGERZE 1P NAREN “%” BT,
o 123456 NAEFPEVEE.

WAIFB MySAL BOZiEKS ? )T 5 LENEQGE, BT FEMNEY, HIIIRIER.
MySQL> flush privileges;

SRR TEHER, RTTNZBEAHE SR0REBEKR. BIRAT:

ERROR 1819 (HY000) : Your password does not satisfy the current policy requirements
# B

mysqladmin: unable to change password; error: ' Your password does not satisfy the current policy
requirements’

RRDE: JUZRINBREIZESN, WIS ERES.

# EONERIREZ Y LOW

MySQL> set global validate password policy=0;

# BETREKE BHER/NKEN 4

MySQL> set global validate password length=4;

HA MySQL BEIRHZIDINERES

mysql> SHOW VARIABLES LIKE ’validate password’% ;

| Variable name | Value |
| validate password check user name | OFF |
| validate password dictionary file | |
| validate password length | 4 |
| validate password mixed case count | 1 |
| validate password number_ count | 1 |
| validate password policy | Low |
| validate password special char count | 1 |
7

rows in set (0.00 sec)

e validate password check user name NE{HHEUBISIERFZIERNZHEN—ED
e validate password dictionary file ZFZAEIRE NSZHV/ARER
e validate password length ZPEE/|\KE
e validate password mixed case count ZEE/DEQSHN/NEZH NI ESZEEL
e validate password number count ZEE/DEESHIMZ N
e validate password policy ZE@EMNEE, 0/LOW, 1/MEDIUM, 2/STRONG
o 0/LOW: [IKEKE,
o 1/MEDIUM: KBKE. HZF. NNE. FHZN.
o 2/STRONG: #HBKE. HZF. NS, KK,
e validate password special char count Z3%E/DERSHNFHRS R

MySQL {ZZRE5

mysqladmin —uroot —p password

MySQL F+4K
FHISRERR MySQL

Upgrading MySQL
Downgrading MySQL
Rebuilding or Repairing Tables or Indexes
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https://dev.mysql.com/doc/refman/8.0/en/upgrading.html
https://dev.mysql.com/doc/refman/8.0/en/downgrading.html
https://dev.mysql.com/doc/refman/8.0/en/rebuilding-tables.html

Copying MySQL Databases to Another Machine

Upgrading is a common procedure, as you pick up bug fixes within the same MySQL release series
or significant features between major MySQL releases. You perform this procedure first on some
test systems to make sure everything works smoothly, and then on the production systems.
Downgrading is less common. It is typically performed because of a compatibility or performance
issue that occurs on a production system that was not uncovered during initial upgrade verification
on test systems.

Note

Downgrade from MySQL 8. 0 to MySQL 5. 7 (or from a MySQL 8. 0 release to a previous MySQL 8. 0 release)
is not supported. The only supported alternative is to restore a backup taken before upgrading.
It is therefore imperative that you backup your data before starting the upgrade process.

48 MySQL
1. 1.

2.11.1.1 Before You Begin

2.11.1. 2 Upgrade Paths

2.11.1.3 Changes in MySQL 8.0

2.11.1.4 Preparing Your Installation for Upgrade

2.11.1.5 Upgrading MySQL Binary or Package—-based Installations on Unix/Linux
2.11.1.6 Upgrading MySQL with the MySQL Yum Repository

2.11. 1.7 Upgrading MySQL with the MySQL APT Repository

2.11. 1.8 Upgrading MySQL with the MySQL SLES Repository
2.11.1.9 Upgrading a Docker Installation of MySQL

2.11.1.10 Upgrade Troubleshooting

This section describes how to upgrade to a new MySQL version.
Note

In the following discussion, MySQL commands that must be run using a MySQL account with
administrative privileges include —u root on the command line to specify the MySQL root user
Commands that require a password for root also include a —p option. Because —p is followed by no
option value, such commands prompt for the password. Type the password when prompted and press
Enter

SQL statements can be executed using the mysql command-line client (connect as root to ensure that
you have the necessary privileges).

MySQL BahidiE

https://downloads. mysql. com/docs/mysql-startstop—excerpt-5. 5—en. pdf
https://dev. mysql. com/doc/refman/8. 0/en/starting—server—troubleshooting. html
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https://dev.mysql.com/doc/refman/8.0/en/copying-databases.html
https://dev.mysql.com/doc/refman/8.0/en/upgrade-before-you-begin.html
https://dev.mysql.com/doc/refman/8.0/en/upgrade-paths.html
https://dev.mysql.com/doc/refman/8.0/en/upgrading-from-previous-series.html
https://dev.mysql.com/doc/refman/8.0/en/upgrade-prerequisites.html
https://dev.mysql.com/doc/refman/8.0/en/upgrade-binary-package.html
https://dev.mysql.com/doc/refman/8.0/en/updating-yum-repo.html
https://dev.mysql.com/doc/refman/8.0/en/updating-apt-repo.html
https://dev.mysql.com/doc/refman/8.0/en/updating-sles-repo.html
https://dev.mysql.com/doc/refman/8.0/en/upgrade-docker-mysql.html
https://dev.mysql.com/doc/refman/8.0/en/upgrade-troubleshooting.html
https://dev.mysql.com/doc/refman/8.0/en/mysql.html

int main(int argc, char **argv)
_>

join->optimize();

MySQL BY8Y main (EIF main. cc S, BTVE mysqld main (34 mysqld. cc) HEEHWBG
H—ARINALE, TEASKS

https://dev. mysql. com/doc/internals/en/guided—tour—skeleton. html

/%

main() for mysqld.

Calls mysqld main() entry point exported by sql library
*/

extern int mysqld main(int argc, char **argv);
int main(int argc, char **argv) { return mysqld main(argc, argv); }

int main(int argc, char #*targv)
{
_cust_check startup() ;
(void) thr setconcurrency (concurrency) ;
init ssl1Q;
server init(); // “bind + ’listen’
init server components() ;
start_signal handler();
acl init ((THD *)0, opt noacl);
init slave();
create shutdown thread();
create maintenance thread() ;

handle connections sockets(0) ; /]!
DBUG PRINT (“quit”, ("Exiting main thread”)):
exit (0);

}

handle connections sockets (arg attribute ((unused))

{
if (ip sock != INVALID SOCKET)

{
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FD SET (ip sock, &clientFDs) ;
DBUG PRINT (“general”, (“Waiting for connections.”));
while (labort loop)

{

new sock = accept(sock, my reinterpret cast(struct sockaddr#)

(&cAddr), &length) ;
thd= new THD;
if (sock == unix sock)
thd—>host=(char*) localhost;
create new thread(thd): // !

}

create new thread(THD s*thd)

{
pthread mutex lock (&LOCK thread count);
pthread create (&thd->real id, &connection attrib,
handle one connection, // )
(void®) thd));
pthread mutex unlock (&LOCK thread count) ;
}

B2 taobao HIBEAARLD, KFTMEDIBIE T
http://mysql. taobao. org/monthly/2016/07/04/

Page 97 / 185 MySQL Guide for Oracle DBA




#in32
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- @D
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=]

RE—tsmEpmER R
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RINBRS—ER—IRE
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! #)%5I7 RThd mnager, |
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MySQL XM iE

https://dev. mysql. com/doc/internals/en/com-shutdown. html
https://jin-yang. github. io/post/mysql-shutdown. html

YA

BEDHT N mysqld HEXANIRE, HINCWTLEMREA MySQL S5,
BEE/FPHINKA MySQL ARESEs, EWBWT: A YT mysqladmin shutdown &< ; B) @RS EIA
3% SIGTERM, SIGQUIT (=<,

mysqladmin
85, @Y mysqgladmin shutdown BN THRE.

static int execute_commands(MYSQL *mysql,int argc, char **argv)

for (; argc > @ ; argv++,argc--) {
int option;
bool log_warnings= true;
switch (option= find_type(argv[@], &command_typelib, FIND_TYPE_BASIC)) {
case ADMIN_SHUTDOWN:
if(mysql_get_server_version(mysgl) < 50709)
resShutdown= mysql_shutdown(mysgl, SHUTDOWN_DEFAULT);
else
resShutdown= mysql_guery(mysgl, "shutdown™);
if(resShutdown) {
my_printf_error(®, "shutdown failed; error: '%s'", error_flags,
mysql_error(mysgl));
return -1;
¥
¥
¥
¥

W, BRANTF 5.7.9 ¥, KbrLS1BAE mysql_shutdown() &, ML 5.7.9 REA /G (BIFZR
), W=UEA mysal_query() &,
T, =25 NEEHAME,

dispatch_command()
| « COM_SHUTDOWN :
| -shutdown() « EFEERSUE MRISEL , ZHmysqldiRS

| -check_global _access()
| -my_ok() « iREIZFE , COM_QUERY<=>my_ok() , COM_SHUTDOWN<=>my_eof()
| -general_log_print() « FIENH®"Got shutdown command for"
|-kill_mysgl()
| -pthread_kill() « [Alsignal_thread BiESIGTERMES
R, Khr HIARBIAPAIEARS RE SIGTERY SS58ak.
sigterm

WL, AR RKNIIE R BT KX SIGTERY 5S57H, LARIE T KBS nysald IREEW
IRMNBIZIES=8Y

Il d

HDEHES, 20 SIGABRT, SIGSEGY HRTE my_init_signals() & Schﬂﬁ%mz“m* SHNBRE,
SIGTERM, SIGQUIT, SIGHUP NISTESRIRAVLAIZPIEITRMNE, XY signal_hand() &&X

mysqld_main()

| -my_init signals() ~ HEESIMEER
| -start_signal_handler() ~ HE—PREEANESEE
| -mysql thread create() « BlEsignal_hand () EiHEEE

ESAE
BT REE signal_hand() ®HPEIMED .

signal_hand()

| -abort_loop=true «~ i¥=Zabort_loopirs , REEHSHEERSTS
| -pthread_kill() « FEERE S IGUSRIGE
| -close_connections() « XEIFFEhHE

KR b, EELZDXY SIGUSR]L FSHKEHTIME, MIZRB—TMEEDR; B TR, MEEETELE
BYRME :
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mysqld_main()
| -my thread join() « EF EifYsignal hand ()ANEBLERE
| -clean_up()
| -plugin_ shutdown()
|-plugin_deinitialize()
| -ha_finalize_handlerton()
| -hton->panic() « IEFERRERIEAIERR

RS RIBREZ NMEMESZ8Y panic() K&, XINZF InnoDB B2 innobase_end() ¥

InnoDB XFANFE

EFIA MySQL &, OIBUBIY innodb_fast shutdown SEUSHIEAESIZ InnoDB BT, S QILIER 0,
1. 2, ZMERNESXDRWT :

0 %I?ﬂﬂ]‘ InnoDB ZEB5EAATEM full purge F0 merge insert buffer IRfF, XMIBESHE—TEHNN
8, BNETRESELE/IYNN; BREEAHE InnodB i, FBIREN 0,

1 BMAJE, XM InooDB BNASEEY full purge F0 merge insert buffer, {BRSIFE/PHONRNISE
WED,
= )qJ/TEEPE'JﬁE IRFTERES, B2

248 Redo Log SATE; XfiER N, FEHR /\%SE 15'%—F BINBEENTERING.
}%%%% InnoDB % AR BIF4BRMNET 12,

RS REAT

W BREAEIRE, ED logs empty and mark files at shutdown() REREBHIKRHRMELEY,
FEARFXRAFEETNIT sharp checkpoint #4F,
innobase_end()
| -srv_fast_shutdown « RIBE&innodb_fast_shutdownF I EEtRESH
| -hash_table free() « EnlinnodbE=SENINE
-innobase_shutdown_for_mysql()
-fts optimize shutdown()
-dict_stats_shutdown()
-logs_empty_and_mark_files_at_shutdown() <+ 1. iSbuffer poolEE , FHEISNSAE==E , TEHH , EEASEEEE

| -ib: :info() « 1.0 FIEDStarting shutdownHmE <<<<<<
| -srt_shutdown_state WEIER | FEASRV_SHUTDOWN_CLEANUPYAZS

srv_any_background_threads_are_active() « 1.1 SSoaiE=a , iBlnind JEI—REEEESE

|

i

| -trx_sys_any active transactions() « 1.2 WIRFECETprepareliR 1, NSFELMNESR
|

| -srv_get active thread_type() « 1.3 SfFworker, master, purgefEiEitisuspendiiits
|

| -srt_shutdown_state IRETE , #EASRV_SHUTDOWN_FLUSH_PHASEXATS
| -buf_page_cleaner_is_active < 1.4 [EFIEATHFET Fpage_cleaner£ifER/IBuffer Pool T , SHiEE0k
| -buf_pool_check_no_pending_io() IR EESE ST

|

| « 1.5 W% srv_fast_shutdownZE={EA2

| -log_buffer flush to disk() Eredo-logRIETERE

| -srv_any_background_threads_are_active()

| -fil close_all_files() XA, SRR

|

| -1log_make_checkpoint_at() « 1.6 {SHILSNficheckpoint

| -fil_flush_file_spaces() Bt I Bt RS

| -srt_shutdown_state IRETEE , #EASRV_SHUTDOWN_LAST_PHASE¥ATS
|-srv_get active thread_type() B raiREeEsE

|

| -fil write flushed 1sn() < 1.7 BLNSNFES=RpE—TT T
|-fil_close_all files() XHRFERUS

[EENAEFRRREERE , AMFTENEIHE

-srv_conc_get_active_threads()

+

+

2. EMREEHEREER
-srv_shutdown_all_bg threads() A InnoDBEIERIE SR
-fclose() XA InnoDBFTFETSASE
-dict_stats_thread_deinit()

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| Erinutexes , EBHAE
|

|

-os_thread_free() FEREEEEXARER
-sync_check_close() EEIF AR

| -innobase_space_shutdown()

CFR_E, Buffer Pool DBETIRIFIZSAIRIERTFAEND, HIMZHE flush FRMFIHZ, MMSE
XANBLEK; JRUBI THRIG SRR Dirty Page BIKIE
$ mysqladmin —uroot ext —i 1 | grep “Innodb buffer pool pages dirty”
FAQs
WIEZE TnnoDB LEERFARLLLIE 2
InnoDB XA, £8FR 100ns E—RGEELKERDEEETRY, BERKESILEZTLESE
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srv_any background threads are active() RE{; F&HBIN S 1min , MESFTENEE “Waiting for” .
2. WML EBER/FET prepare MIERHNES?

WREF/T prepare MER, RBAELEAE InnoDB HYT S commit RfF, WRMBABMHESIZDIANSEIR
2, REZRSIHERET, R, BIIABEELXTDEIE.

KR L, B FROREASBESEPIHETRE, BERBRESMANTHIES, EERENTHNESIER

%30
MySQL Y20/
MySQL 5. 7. 17 fRAPS| AT MySQL Group Replication, X'NEBJ/IET paxos TR, RS EIER—

BME:, e —BUNEh. B T2E58AH, tHPXC (Percona XtraDB Cluster) fEMAE. 13
BN, —BEOBEBRINE. RAREREH MySAL Group Replication BIK T,

Keepalived+VIP FREE, IMBWSABICS, TJLUKE DB tHFESHDIR,
MHA +VIP SRARSF A, 17X GTID BIELAA], XUIR—BMERSHINE, EAER MIA N=E, 7EGTIDH
NE, MBEGE S, FFRIE MySQL 5. 7 BUBsR[EH+6TID, BEARNER MA, IAEHFESOA : MySQL

Group Replicaton,

MySQL S5

https://jin—yang. github. io/post/mysql-replication. html

= &

MySQL MNERIBE 52 H, —FfRETF Binlog NRESHIHI, RN, ABE T BIBEELH
BY semi-sync 2l BN, HXY InnoDB STIA) xtrabackup WILUERN—FOEFHISN.
HEARN D, BBNE T MySQL PSS

MySQL EEHIN, JUECERBNEIERE. REEHINMBEEEESAFILE; FRLEH. ¥aw
g, @ZEH (DB Cluster, Group Replication) . FEIREHIZFEI.

EHTEHINNIE, BB Statement Based, Row Based, tBEMRMBNES, EREHDE
IJ binlog format SEHTIRE; CEHBNBSEIEXHAS.

Hp, MySqL BISHIRIZW BT

Master Slave

el | U0thread gy [ 28
P 3L teE

i r o i \ &
: Read : \

¢ Data / / \ £

i ch P : /6

changes 2 P wme\.\Readv \

4 a2 | replay
: % : W\
/-/ i
Binary : Relay
log log
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XRS5 L, DREEBNEHE AR binary log &, MBRIZSS ML PRI EIEEIEN ;
RERSFBEEDEN, ESOEL—TRBRALBHITRIE; ZEEDR binlog FENBHAXREISH
%%%O

BEEK, TRIJFBTERMEFTPIRE binlog , FIUASIHEIGET]; B2, WRTEEIER
FNN, BEEBKSHZRIVENE, BLMSATBRBOALHEE 10 .

B 55Es

ABIRFBEE LB TEIE, D3I 10 Thread BIAR SQL Thread ,

10 Thread ZAZSMERBSIZEEUE, RERGFIANIBOEGH relay log, Z&IEZSBIRNATI
B1Y show slave status BF,

SQL thread FIREVAMEAY relay log, RERBRENBDEAEEIERE.

SEIR S

HREEREF] (ReplicationLag) iY, BERMHT SAL LRLRSHD, R, REBBEI show slave
status BEMPMEEIRT. WRE 10 ZIESH, RERITFEEDI, B/ 10 sBHES.
WRZE SAL &S, FLsRER—L, T2IREEANB RIS,

reset s

BN BT EREMEXHS,

RESET MASTER

FAFMIBRFAEY binglog BN, FREBRSINEHEE, SFTBABEHNEGN]E; BRETFE—
RIFTERZEMEN, #fT binlog FIBHIIE.

RESET SLAVE

TR SLAVE EUHEESY relaylog Biislt, HEMBHAME relaylog X ; WRER ALL 3%,
ANSEEEXNEEFESS.

BEATEEIRVRN, NIMLBERBHERIESBEENA—N, TREESTFENHEESS, R
IEFEEASEEEIIRERE, A, RS RESET SLAVE &<,

BRAER MysSQL hRA, JWINAGHSTESBXR), BRWT:

MySQL 5.08+5.1 AT STOP SLAVE; CHANGE MASTER TO MASTER_HOST='"; RESET SLAVE ;

MySQL 5.545.6 H4T STOP SLAVE; RESET SLAVE ALL ;

MySQL 5. 0+5.1 $4T STOP SLAVE; CHANGE MASTER TO MASTER HOST="’; RESET SLAVE;

MySQL 5. 5+5.6 4T STOP SLAVE; RESET SLAVE ALL;

ST FTBERAE TS E master—user, master—host, master—password S&, MR MySQL 5.5 2/
BURRARBRX LSS .

xR
bR S BRI TEAI B PABEHEIN, WEHE —ES5ERIBXa T,
*. index

RFB—BFBTHEIBH, aFE— TS5 -85 E®, BRU . index BEHVNH; A HHBTIR
BRUEL Ef5AEOIRLE T BRI, MySQL AT SRIENL I Bt

5 binlog 4B, WFPKB®, BEFEFAE—TRSIIUF,

*. info

—f% )y master. info B relay-log. info, BIZIRTE master BUIERIEE, slave ERESBEYIZER
R master; FEBRIBD YR HG BEAPABTNER.

TR, DRREFRRIEAREHDRIN TRE,

[mysqld]
master_ info repository
relay log_info_repository

FILE
FILE

WILUR LRBYMEIREN TABLE , KNSR ERBIEIEIRSE mysal FERY slave master info DR
slave relay log info FRPNERD; BHREKREBERNEALRL:

1. BXGHAERPBLULNEGHESLZERS;

2. Q¥R relay. info BEFANKN, SLAVE EEESBHNEMNSHILE,
ERREERIIARE MyISAM S8 12, BA8NAUN InnobB S|Z, BFlERIIMNEBTIEE.
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mysql> ALTER TABLE slave_master_info Engine=InnoDE;
mysql> ALTER TABLE slave relay log info Engine=InnoDB;
mysql> ALTER TABLE slave worker_info Engine=InnoDE;

725, GUTBW T TS, XM NEBMA relaylog EMBEIIRE, % BT M2 EKHINRISGA
BEmR, SEEMSLE.

relay log purge = ON
relay log recovery = ON

S
EUNBT —LETEEEEHSR, SETRTOSE, MRIBFTO.

BEIR

BIRPRUT,

1. BECE

WRBEA MySQL EH, WIWAEEW N TMECED,

[mysqld]

log-bin=mysql-bin # FHEbinlogHE

server-id=1 # EBE1~(2732-1)

2. SIgRr

BEHEITERN, FREUETEWSHR:, BB REPLICATION SLAVE 108 ; EFRAN, IUZ TBERE
BAEKSZE, LILUERERNKSEE.

mysql> CREATE USER ‘replication’@'¥.foobar.com®" IDENTIFIED BY ‘slawe-password’;
mysql> GRANT REPLICATION SLAVE ON *.* TO ‘replication’'@’'%.foobar.com”;

3. REMUE

————— F—i-2ig&siiE | [WSInnoDBEIB=E commit
mysgl> FLUSH TABLES WITH READ LOCK;

————— FESI— =g, EELEHIFile+Position
mysql> SHOW MASTER STATUS;

WRSHBEFE, XIF InnoDB TLUEIY mysqldump 3F mysqlbackup H{THPLEMD

4. BREITFEER
EZELNTUO N GS, BXEESRBAE naster. info XD,

mysql> CHANGE MASTER TO
MASTER_HOST="master_host_name",
MASTER_USER="replication_user_name’,
MASTER_PASSWORD="replication_password"®,
MASTER_LOG_FILE="recorded_log file name’,
MASTER_LOG_P0S=recorded_log position;

ih - A
BRMS
BERICK FNERNmD.
mysgl> SHOW SLAVE STATUS\G « BEEslaveiFEE
mysql> HELP CHANGE MASTER TO; « BT
mysql> CHANGE MASTER TO
master_host="localhost’, « EAREREiE
master_port=3307, « FRSRERL , 5=
master_user="mysync', « EEFIFRSFENER
master password="kidding®, « IEERFIRSFENAFER
master_log file="mysql-bin.300@03", < {EENEER  binlog i TTHESH
master_log pos=496; « MEbinloghSEMETIESH , K515
mysql> START SLAVE;
mysql> START SLAVE IO THREAD; « tBRILIE#EAsql_thread
mysgl> STOP SLAVE; « BRILAEIE
----- EEbinlogHEERE
$ mysqlbinlog -v --basebd-output=decode-rows mysql-bin.088619
mysql> SHOW SLAVE STATUS\G ~ BE slave FPESE
mysql> HELP CHANGE MASTER TO; — BEEH

mysql> CHANGE MASTER TO
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master host="localhost’, — TR eI

master_port=3307, ~ EREEIRO, TLslS
master user= mysync’ , ~ EERERSSRNES
master password= kidding’, ~ EEERE[OBEE
master log file=mysql-bin. 000003, ~ EBEMEAD binlog ETTEES!
master_log pos=496; < MZE binlog RIEEMUEBFEER, TSIS
mysql> START SLAVE;
mysql> START SLAVE I0 THREAD; ~ OO LUER sql thread
mysql> STOP SLAVE; - Ozt

***** BE binlog HMER

$ mysqlbinlog —v ——base64-output=decode-rows mysql-bin. 000019

LT CHANGE MASTER TO &30, JURBHILODSSH, AINRBHRELIIEES.
WRAIEE master log file F0 master log pos SH, MEMKITIBER; BRURCEERIEIES,
OB mysqldump S, FHICR EGISUGURAIE.

SES
TS, TUEY FENSRNEESH

***** BE LT, BIEEH, & SiL &ENTERZEEEL
mysql> STOP SLAVE 10 THREAD;

Query OK, O rows affected, 1 warning (0.00 sec)

mysql> STOP SLAVE;

Query OK, O rows affected, 1 warning (0.00 sec)

***** BELNT, 2ESE

mysql> RESET SLAVE; # MIBR master. info £0 relay-log. info, BERBEHEE
Query OK, O rows affected, 1 warning (0.00 sec)
mysql> RESET SLAVE ALL; MEERBENRBER, BiEASER

Query OK, O rows affected, 1 warning (0.00 sec)

***** FENT, EEXHE

mysql> RESET MASTER ALL;

Query OK, O rows affected, 1 warning (0.00 sec)
————— ERE AT, EIESH , SESQUEENT=mz a5 =R
mysql> STOP SLAVE I0 THREAD;

Query OK, B rows affected, 1 warning (8.88 sec)

mysgql> STOP SLAVE;
Query OK, @ rows affected, 1 warning (8.88 sec)

————— BELNT , ES8F

mysql> RESET SLAVE; # MEEmaster. infoflrelay-log. info , (ES{EHEERHEE
Query OK, @ rows affected, 1 warning (@.88 sec)
mysql> RESET SLAVE ALL; # SEERERRSER | aERFEER

Query OK, B rows affected, 1 warning (©.88 sec)

----- s FidT , BB
mysql> RESET MASTER ALL;
Query OK, @ rows affected, 1 warning (8.88 sec)

RE, RENCNEHHNEMR IR,

————— NTEMNRLHRREF AL O
mysql> SHOW MASTER STATUS;

mysql> CHANGE MASTER TO master host="localhost’, master port=3307,
master user= mysync ,master password= kidding’,
master log file="mysql-bin. 000003’ , master log pos=496;

————— XYF GTID #&1
mysql> CHANGE MASTER TO master host="localhost’, master port=3307,
master user= mysync ,master_ password= kidding’,
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master auto position = 1;

----- TS SRS EES
mysql> SHOW MASTER STATUS;

mysql> CHANGE MASTER TO master_host="localhost',master_port=3367,
master_user="mysync',master_password="kidding",
master_log file='mysql-bin.B880083",master_log pos=496;

----- JTFGTIDER

mysql> CHANGE MASTER TO master_host="localhost',master_port=3367,
master_user="mysync’ ,master_password="kidding",
master_auto_position = 1;

FBEH

7Tt, BNESERE—E6HES0 /tnp BRTHEM TNEBIA; SR, XR2—TM, BREN TR

M

***** 1.1 L4RFZI LB

$ /opt/mysql-5.7/bin/mysqld —initialize-insecure ——basedir=/opt/mysql-5.7 \
—datadir=/opt/mysql-master —user=mysql

$ /opt/mysql-5.7/bin/mysqld —initialize-insecure ——basedir=/opt/mysql-5.7 \
—datadir=/opt/mysql-slave ——user=mysql

***** 1.2 {BNEESUE, B log-bin MWINRE, server-id BEAG
$ cat /opt/mysql-master/my. cnf

[mysqld]

binlog format = mixed

log warnings =1

log error = localhost. err

log—bin = mysql-bin

basedir = /opt/mysql-5.7

socket = /opt/mysql-master. sock
pid-file = /opt/mysql-master. pid
datadir = /opt/mysql-master
port = 3307

server—id =1

$ cat /opt/mysql-slave/my. cnf

[mysqld]

binlog format = mixed

log warnings =1

log error = localhost. err

log—bin = mysql-bin

basedir = /opt/mysql-5. 7

socket = /opt/mysql-slave. sock
pid-file = /opt/mysql-slave. pid
datadir = /opt/mysql-slave

port = 3308

server—id =2

relay log index = relay—bin. index
relay log = relay—bin

report host = 127.1

report port = 3308

————— 2.1 DRIBMERMRSES

$ /opt/mysql-5. 7/bin/mysqld ——defaults—file=/opt/mysql-master/my.cnf \
—basedir=/opt/mysql-5. 7 ——datadir=/opt/mysql-master > /dev/null 2>&1 &

$ /opt/mysql-5.7/bin/mysqld ——defaults—file=/opt/mysql-slave/my. cnf \
—basedir=/opt/mysql-5. 7 ——datadir=/opt/mysql-slave > /dev/null 2>&1 &

————— 2.2.0 Bfh
$ mysql —p -P3307 —uroot —S/opt/mysql-master. sock
$ mysql —p —-P3308 -uroot —S/opt/mysql-slave. sock
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————— 2.2.1 BHREE
mysql> ALTER USER ’root’ @ localhost’ IDENTIFIED BY ’new—password’ ;
————— 2.2.2 RCRAMBEER
$ mysql -p’ new-password’ —P3307 -uroot —S/opt/mysql-master. sock
$ mysql -p’ new-password’ —-P3308 -uroot —S/opt/mysql-slave. sock
***** 3.1 EEFRSBE, TBME—THP
mysql> GRANT REPLICATION SLAVE ON *.* to 'mysync @ localhost’ IDENTIFIED BY ’kidding  ;
mysql> SHOW MASTER STATUS; # BEEMNBYFile B Position
***** 3.2 EEBMARSSES, RBBH
mysql> CHANGE MASTER TO master host="localhost’, master port=3307
master user= mysync , master password= kidding’
master log file= mysql-bin. 000003, master log pos=496;
mysql> START SLAVE;
mysql> STOP SLAVE; # g1t
***** 4. RIDYIEE
$ mysqladmin —uroot -S /opt/mysql-master. sock shutdown
$ mysqladmin —uroot -S /opt/mysql—-slave. sock shutdown
————— 2.1 SEISHEERES
$ /opt/mysql-5.7/bin/mysqld --defaults-file=/tmp/mysql-master/my.cnf \
--basedir=/opt/mysql-5.7 --datadir=/tmp/mysql-master » fdev/null 2>&1 &
$ /opt/mysql-5.7/bin/mysqld --defaults-file=/tmp/mysgl-slave/my.cnf 3
--basedir=/opt/mysql-5.7 --datadir=/tmp/mysql-slave » /fdev/null 2>&1 &

----- 2.2.0 EhE

$ mysgl -p -P3387 -urocot -S/tmp/mysgl-master.sock

$ mysgl -p -P3388 -uroot -S/tmp/mysql-slave.sock

----- 2.2.1 20515

mysql> ALTER USER 'root’@'localhost’ IDENTIFIED BY ‘new-password’;
..... 2.2.2 AEEHEEENG

$ mysgl -p'new-password® -P3387 -urcot -S/tmp/mysql-master.sock

$ mysgl -p°new-password’ -P3388 -urcot -S/tmp/mysgl-slave.sock

----- 3.1 BEEFRERS  EEE 1 EP

mysql> GRANT REPLICATION SLAVE ON *.* to 'mysync’'@'localhost’' IDENTIFIED BY ‘kidding’;

mysql> SHOW MASTER STATUS; # EEENAIFilellEZPosition

----- 3.2 BCENRSEER | AEER

mysql> CHANGE MASTER TO master_host='localhost’,master_port=33@7,
master_user="mysync’,master_password="kidding",
master log file='mysql-bin.B@8003° ,master_log pos=496;

mysql> START SLAVE;

mysql> STOP SLAVE; # terlLi=iE

----- 4. XAEGREE
$ mysgladmin -uroot -S /tmp/mysql-master.sock shutdown

$ mysgladmin -uroot -S /tmp/mysgl-slave.sock shutdown
WMAREAAR —MRBZS LR T — P EBHOMNASER), B KRNI UBICIZEIEE. R, BAYIE
FHTAE, WREBNIUERES EEEAEOERIF.

7N, FEEMEDRIHAT show processlist ITUBR], FB—EIZRIE Binlog Dump; MEM LB
MTEIE, DAESFHERE event, RINTEIZNHITOM.

TGS ZE buildmaster-slave.sh AL /tmp BRTEIREISER,; WTF—E2FTUSE

build-master-multislave. sh o

XS

EE—OHES /tp BRTREFMEEZE. BTN,

————— L1 228 P S

$ /opt/mysql-5. 7/bin/mysqld ——initialize-insecure ——basedir=/opt/mysql-5.7 \
—datadir=/opt/mysql-masterl ——user=mysql

$ /opt/mysql-5. 7/bin/mysqld ——initialize-insecure ——basedir=/opt/mysql-5.7 \
—datadir=/opt/mysql-master2 ——user=mysql

————— 1.2 {BNEENH, Hd log-bin WIIRE, server-id BEAGT
$ cat /opt/mysql-masterl/my. cnf
[mysqld]
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binlog format = mixed

log warnings =1

log error = localhost. err

log—bin = mysql-bin

basedir = /opt/mysql-5.7

basedir = /opt/mysql-5.7

socket = /opt/mysql-masterl. sock
pid-file = /opt/mysql-masterl.pid
datadir = /opt/mysql-masterl
port = 3307

server—id =1

relay log index = relay—bin. index

relay log = relay—bin

report host = 127.1

report port = 3307
auto—increment—increment = 2

auto—increment—-offset 1
$ cat /opt/mysql-master2/my. cnf

[mysqld]

binlog format = mixed

log warnings =1

log error = localhost. err

log—bin = mysql-bin

basedir = /opt/mysql-5.7

socket = /opt/mysql-master2. sock
pid-file = /opt/mysql-master2. pid
datadir = /opt/mysql-master2
port = 3308

server—id =2

relay log index = relay—bin. index

relay log = relay-bin

report host = 127.1

report port = 3308

auto—increment—increment

DN DO

auto—increment—-offset

***** 2.1 DRIBMEFRSES

$ /opt/mysql-5. 7/bin/mysqld —defaults—file=/opt/mysql-masterl/my.cnf \
—basedir=/opt/mysql-5. 7 ——datadir=/opt/mysql-masterl > /dev/null 2>&1 &

$ /opt/mysql-5. 7/bin/mysqld —defaults—file=/opt/mysql-master2/my.cnf \
—basedir=/opt/mysql-5. 7 ——datadir=/opt/mysql-master2 > /dev/null 2>&1 &

————— 2.2.0 Bt

$ mysql —p -P3307 —uroot —S/opt/mysql-masterl. sock

$ mysql —p —-P3308 —uroot —S/opt/mysql-master2. sock

————— 2.2. 1 B

mysql> ALTER USER ’root’ @ localhost’ IDENTIFIED BY ’ new-password’ ;
————— 2.2.2 RICRMBRERK

$ mysql —p’ new—password’ -P3307 -uroot —S/opt/mysql-masterl. sock
$ mysql —p new—password’ -P3308 -uroot —S/opt/mysql-master2. sock

————— 3.1 EEBEM T EMRSER, |EHE—THP
mysql> GRANT REPLICATION SLAVE ON *.* to 'mysync’ @ localhost’ IDENTIFIED BY ’kidding’ ;
mysql> SHOW MASTER STATUS; # BEBNEIFile DI Position
————— 3.2 BEEM T ERSR, REBDh
mysql> CHANGE MASTER TO master host="localhost’, master port=3307
master user= mysync ,master password= kidding’,
master log file="mysql-bin. 000003, master log pos=496;
mysql> START SLAVE;
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mysql> STOP SLAVE; # Bals1E

————— 4. RAHIERE
$ mysqladmin —uroot -S /opt/mysql-masterl. sock shutdown
$ mysqladmin —uroot -S /opt/mysql-master2. sock shutdown

----- 2.1 SEIEEERSRS

$ Jopt/mysgl-5.7/bin/mysqgld --defaults-file=/tmp/mysgl-masterl/my.cnf 3\
--basedir=/opt/mysql-5.7 --datadir=/tmp/mysgql-masterl > /dev/null 2>&1 &

$ Jopt/mysgl-5.7/bin/mysgld --defaults-file=/tmp/mysgl-master2/my.cnf 3\
--basedir=/opt/mysql-5.7 --datadir=/tmp/mysql-master2 > /dev/null 2>&1 &

----- 2.2.0 Ef

$ mysgl -p -P3387 -uroot -S/tmp/mysgl-masterl.sock

$ mysql -p -P33088 -uroot -S/tmp/mysql-master?.sock

----- 2.2.1 {EHERS

mysql> ALTER USER ‘root’'@ localhost® IDENTIFIED BY ‘new-password’;
----- 2.2.2 AEHEITEEERE

$ mysql -p'new-password®' -P3387 -urocot -S/tmp/mysgl-masterl.sock
$ mysql -p'new-password®' -P3388 -urocot -S/tmp/mysgl-master2.sock

----- 3.1 BERI RS EENE— AP
mysql> GRANT REPLICATION SLAVE ON *.* to 'mysync'@'localhost® IDENTIFIED BY 'kidding’;
mysgl> SHOW MASTER STATUS; # EEEWAIFileLifZPosition

----- 3.2 BEEWAERSSR | AR
mysql> CHANGE MASTER TO master_host="localhost®,master port=3387,
master_user='mysync',master_password="kidding’,
master_log file="mysql-bin.B@88@3" ,master_ log pos=496;
mysql> START SLAVE;
mysgl> STOP SLAVE; # thelLif=IE

----- 4, FFRTEE
$ mysqladmin -uroot -S /tmp/mysql-masterl.sock shutdown
$ mysqladmin -uroot -S /tmp/mysql-master2.sock shutdown

MREREFBREBEETT B itE B 0% 855,

ERREFREMBK auto-increment—increment HKIFN 2, MRRBEEUDBN 1 0 2, XHEM
MREH auto_increment EDBINTEAVEE, WM RIIERLSR LM ERDPE,

gI&% build-master-master.sh IR /tmp BF FMIEFEEH),

BB

RITRIEN.

L. ¥ Master EFFB¥BITERININEEN, B/DRAZE— Slave FFBHEIIAE; Y, —P&ER
Master FIRRBFKZIEE, BRBN— TS HBFEPTEHIINAERN Slave SIWNEINESHY
a3, HEE5BN.

2. ¥ Slave XWMEHEE Master ¥, FEBEEHRESWTHFELEH WA,

B—PBINBHUHESEAE relay-log PADRIFEME L, Slave ARSI,

4. WRESBN, A Master RIRSRSUE], LAY Master ZEIMERNRSEHBIH.
BED—PHEWH Slave FE LT, Master 5H Slave BriFaiRN¥EIZEHIILH,

5. FEHEFININEERMA Master, Slave HFRE, ¥AFEHIERIFER; &N, RAB—18, ©
RN R EH,

WD,

————— I ZRFBBERIFBE, BHURFA 1ib/plugin BR T

mysql> INSTALL PLUGIN rpl semi sync slave SONAME ’semisync slave.so ;
mysql> INSTALL PLUGIN rpl semi sync master SONAME ’ semisync master.so’ ;
————— 1.1 BEIFEPER, FHEBNNE 2s

mysql> SET GLOBAL rpl semi sync slave enabled = ON;

mysql> SET GLOBAL rpl semi sync master enabled = ON;

mysql> SET GLOBAL rpl semi sync master timeout = 2000;

————— 1.2 tBgRURERCESH

[mysqld]

plugin dir = /opt/mysql-5.7/1ib/plugin

plugin load = “rpl semi_ sync master=semisync_master.so;rpl semi sync_slave=semisync_slave.so”
rpl semi sync master enabled = ON

rpl semi sync slave enabled = ON

«
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rpl semi sync master timeout = 2000

————— 2 WReLEREIEH, N TREREINERIRFEFLALIIEEN
mysql> STOP SLAVE 10 THREAD;
mysql> START SLAVE 10 THREAD;

fffff 3. BERBDARH, BEATST |
mysql> SHOW GLOBAL STATUS LIKE ’rpl semi sync master clients’ ;

----- 1. TEFEREEETRGD  EHEEELb/pluginBE R

mysqgl> INSTALL PLUGIN rpl_semi_sync_slave SONAME ‘semisync_slave.so';
mysql> INSTALL PLUGIN rpl_semi_sync_master SONAME ‘semisync_master.so’;
----- 1.1 EaEEREFER | FRzSHERdatE2s

mysql> SET GLOBAL rpl_semi_sync_slave_enabled = ON;

mysql> SET GLOBAL rpl_semi_sync_master_enabled = ON;

mysql> SET GLOBAL rpl_semi_sync_master_timeout = 2000;

----- 1.2 AL SEEY

[mysqld]

plugin_dir = fopt/mysql-5.7/1ib/plugin

plugin_load = "rpl_semi_sync_master=semisync_master.so;rpl_semi_sync_slave=semisync_slave.so”

rpl_semi_sync_master_enabled = ON
rpl_semi_sync_slave_enabled = ON
rpl_semi_sync_master_timeout = 20808

----- 2 MREEEETESH WS SEESmEETREEERS =5
mysql> STOP SLAVE IO _THREAD;
mysql> START SLAVE IO THREAD;

----- 3. BEEEGCEREM, EEATS
mysql> SHOW GLOBAL STATUS LIKE 'rpl_semi_sync_master_clients’;

WAXBAPEERTE, JURIE—T¥OPBN, EE=B80REANRT TE; O Slave HRIE¥EN
DY, WEE Nester _LOIRRBIRRE — ATAEEHT) Slave L,
————— slave ----------------c-o— - master --------------me
#HH RTERFRIER
mysql> STOP SLAVE IO THREAD;
Query OK, 8 rows affected (8.88 sec)
#iH HiT2SHERT , ERESARRITRRTN , SRR
mysgl> CREATE DATABASE foobar;
Query 0K, 1 row affected (2.81 sec)
HE EIEENICERE  EE0EERE
mysql> START SLAVE I0_THREAD;
Query 0K, ® rows affected (8.8@ sec)
mysql> SHOW DATABASES LIKE "foobar® ;

dmmm e +
| Database (foobar) |
dmmm e +
| foobar

dmm e +

1 row in set (B.80 sec)
## BILURTAETD
mysgl> CREATE DATABASE foobarl;
Query 0K, 1 row affected (B.81 sec)

BIBE—TEIBEELS 2.01 7)), WENRENBRNNER 2 #); MBS MEURERT S 0.01 #), B
iS4 Lbzﬁﬁ%@ﬁ#*ﬁ%o
B2 build-semisync. sh IR /tmp BF NOUE semisync NFEFEH,

GTID Sl

WTEERNSZE, EBTEOVE, HAT CHANGE MASTER TO B6G< SRA-HIRIMELEX Sl

----- EREERIEN FRE
[mysqld]

gtid-mode = 0N
enforce-gtid-consistency = ON
----- BETEES

mysqgl> CHANGE MASTER TO master_host='localhost',master_port=33@7,

master user="mysync’,master password="kidding",

master auto position = 1;
gJB53E build-gtid-replication-mm. sh B, &7 /tmp BR MO stid NEEEF; XEEMNE
5l build-gtid-replication-ms. sh; k& —F2ZME build-gtid-replication-multislaves. sh, &
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TENE, EREEEDNERER, |SEMNIT RESET MASTER;

Errant-Transaction ,

DTN e
mysql> SHOW SLAVE STATUS\G
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1.
Slave 10 State:

Master Host:

Master User:

Master Port:

Connect Retry:
Master Log File:

Read Master Log Pos:
Relay Log File:
Relay Log Pos:

Relay Master Log File:
Slave 10 Running:
Slave SQL Running:
Replicate Do DB:
Replicate Ignore DB:
Replicate Do Table:
Replicate Ignore Table:
Replicate Wild Do Table:
Replicate Wild Ignore Table:
Last Errno:

Last Error:

Skip Counter:

Exec Master Log Pos:
Relay Log Space:

Until Condition:
Until Log File:
Until Log Pos:
Master SSL Allowed:
Master SSL CA File:
Master SSL CA Path:
Master SSL Cert:
Master SSL Cipher:
Master SSL Key:

Seconds Behind Master:
Master SSL Verify Server Cert:
Last 10 Errno:
Last 10 Error:
Last SQL Errno:
Last SQL Error:
Replicate Ignore Server Ids:
Master Server Id:

Master UUID:
Master Info File:
SQL_Delay:

SQL Remaining Delay:
Slave SQL Running State:
Master Retry Count:
Master Bind:

Last 10 Error Timestamp:
Last SQL Error Timestamp:
Master SSL Crl:
Master SSL Crlpath:
Retrieved Gtid Set:
Executed Gtid Set:

Auto Position:

DDA IZE 9
mvBeE

row
Waiting for master to send event

localhost # FIRS S

mysync # BINAEPS

3307 # FIRFSSEAENIROS
60

mysql-bin. 000003

496 # FRBSESTHABGAE
mysql-slave-relay-bin. 000001

4

mysql-bin. 000003
Yes

HER
HER

Yes

447
531
None

No

No

1
10de195f-f051-11e6-8362-ac2b6e8b4228
/opt/mysql-slave/master. info

0

NULL

Slave has read all relay log; waiting for more updates

86400
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1 row

Replicate Rewrite DB:
Channel Name:
Master TLS Version:

in set (0.00 sec)

mHEIR

—LEREHDPEANTE, £BKE8 percona-tools ,

pt_heartbeat
ZTEAXbhiEFEEHINTER.

S 4T SHOW SLAVE STATUS &F Slave 10 Running (Yes) . Slave SQL Running (Yes) .

Seconds_Behind Master (0); Sfr X MRATEN, EREBWLT:

B,
L.
2.
3.
4,

RN BN ER RS S IRINN S 6 OE PNBH N ERMERERM, BMEREHE
ATBHRITEUETR;

WRSEERLIEREET, HEHTELERSHSEDATELER, MERTEIR NLL
KESWTEFME TN, RERR, NMSBXXREMRLERMAEREBRG— TN\
E%@JZH%UEFS\CP; MABENTIREON, SIBNIBRESEERN—NE, REXE
IREERL 0 o

FEREAEN, —RESEFECEEE L TENSEE, KNERTETN 0 ; BXIr ESRIERGATR
89

MzLESEINEALE, ASHIZE, REIHEMENEE. JUBIW NSTHIT:

FHPITII R4

$ pt-heartbeat -D test -u root -P 3387 -h 127.1 --update --create-table --daemonize

--database, -0 EENIEHEUEE
--user, -u HF
--password, -p Z={5
--port, -P im0
--host, -h =EHl
--socket, -5 =Hl
--update {HIEEHIEAEST—ITEEE ;
--create-table BEn@I%EAkheartbeat®:
--daemonize MESIEiT
--ask-pass EEREINMySQLERS
--charset FHEIRE
--interval 1&E, EFAVARINE , BRills  Bra{ive.els
--table ISEOEERES | Elilheartbeat
--master-server-id 18FEFRIserver_id

--print-master-server-id monitor#lcheck T , FJEltHZEserver_id

Wk,

B test MIBEDPESZ— heartbeat F, REMIUGRITESHIESHE LOTER S,

FalEiEslavethis

$ pt-heartbeat -D test -u root -P 3388 -h 127.1 --master-server-id=1 --monitor

HEE—R

% pt-heartbeat -D test -u root -P 3388 -h 127.1 --master-server-id=1 --check

BN N anSTUEE N HBIBEPRRICR SH 20

$ mysqlbinlog --no-defaults /tmp/mysql-master/mysql-bin.@00010

BEGIN
I

# at 588968

#130822

6:44:01 server id 1 end_log pos 589202 Query  thread_id=28 exec_time=0 error_code=0

SET TIMESTAMP=1377168241/*!%/;

/X155

UPDATE ~test™. heartbeat™ SET ts="2013-88-22T06:44:01.005550", file="mysql-bin.@@@01@"', position="588555", relayimasterilugif-'i

# at 589202

#130822

6:44:01 server id 1 end_log_pos 589229 Xid = 6980

COMMIT/*1%/;

$ mysqlbinlog ——no-defaults /opt/mysql-master/mysql-bin. 000010

BEGIN
/x1%/;

# at 588960
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#130822 6:44:01 server id 1 end log pos 589202 Query  thread id=28 exec time=0
error code=0

SET TIMESTAMP=1377168241/*!%/;

UPDATE “test . heartbeat SET ts= 2013-08-22T06:44:01.005550", file= mysql-bin. 000010,
position= 588555", relay master log file=NULL, exec master log pos=NULL WHERE server id="1
VI

# at 589202

#130822 6:44:01 server id 1 end log pos 589229 Xid = 6980

COMMIT/*!%/;

OEE] heratbeat FR—EEEN ts F0 position, M ts BRIMCEEHTRAKE,

WRBl=lE, JUEERTUTINHSRIT,

$ pt-heartbeat ——stop

pt—slave—find

EELRENERIBIEINGA.,
$ pt-slave-find —u root -P 3307 -h 127.1

pt—slave-restart
LBRSBREN, BRESEH; KR, OREAAY, JESSBEIEN—, JREITEN
T B TR,
§ pt—slave-restart ——socket=/opt/mysql—-slave. sock ——ask—pass ——error—-numbers=1062
pt—table—checksum
SRR EBHEIIERS N, EF ENTREBENESN—BIEHTIRSE, XLEMNBIRIE, MM
FFESR,
# pt—table—checksum —nocheck-replication—filters ——no—check-binlog-format \
——user=root ——port=3307 ——host=127.1 ——databases=test ——tables=heartbeat \
—replicate=test. checksums
AR, WRBREZD, JLETESHE
YR DIFFS B 1 RiRBAEMBIREIFEARA—E, WRIEE —replicate=test. checksums SH, NERE
BEREERS checksums T,
BT NOINME—TR, REETald.
————— FEEEEhTEI TRYSOL
mysgl> CREATE TABLE test.foobar (id INT PRIMARY KEY, name VARCHAR(20));
Query OK, @ rows affected (©.81 sec)
mysgl> INSERT INTO test.foobar VALUES(1l, “"Andy™), (2, "Alan"), (3, "Bernard"), (4, "Christian™);
Query OK, 4 rows affected (0.8@ sec)
Records: 4 Duplicates: @ Warnings: @

————— TEEEHTATFHISQL

mysgl> INSERT INTO test.foobar VALUES(5, "Hobart"), (6, "Raymond");
Query OK, 2 rows affected (©.8@ sec)

Records: 2 Duplicates: @ Warnings: @

mysgl> DELETE FROM test.foobar WHERE id = 3;

Query OK, 1 row affected (8.800 sec)

RENTUTHSREZER, RETAUEZED test. checksums BE,

# pt-table-checksum --nocheck-replication-filters --no-check-binlog-format \
--user=root --port=3307 --host=127.1 --databases=test --tables=foobar %
--replicate=test.checksums

pt—table—sync
BFEBFNFELOLS, glen. NaELERVHIE, BRARSERED. RIXBEEXIR, UE
SRIBEIEIRIEERGE,

# pt-table-sync --replicate=test.checksums h=127.1,u=root,P=3387 h=127.1,u=root,P=3308 --print
5 :
--replicate Jdpt-table-checksum{SEHEETe
--databases HiTEHFRUEURRE , S MHEESET
--tables HTRESRE , ZNEESRT
--print ¥JE0, {EFshiTans
--execute HfTERS

I8y, BERAESZERNTI0LITENS SQL 81T, BabUET —execute HUTIMZo

RE
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Cannot connect to P=xxx, h=, u=xxx

Diffs cannot be detected because no slaves were found. Please read the ——recursion—method
documentation for information

PRANR BN show processlist & show slave hosts 3% host VE. AINTEE, EREREN
HEBEAREBCaNBIEAIR.

report host = 192.168. 0. 20

report port = 3306

MySQL pSEHIEXBIANS, JUSZEE/H NS MySQL Reference Manual — Replications

—PETF PyMySQL, 45 Python #RE8Y MySQL SHITHINAIH python-mysql-replication ,

MySQL @Sl
https://jin-yang. github. io/post/mysql—-semisync. html

MySQL 1Rf SIRENRLEH, EMIBTENEEEM B, AAXRNSENTEEEEE, NMIES
R HVEIEER K,

M MySQL5. 5 FFEESI A S —F 0K EHEHITNEE, ZINEETIBRERS R[NP E/ D —EMNREesE2
BBVEIE— BRI R, MMOLUB D EIBA RS, FRSTEHRAKBD S “binlog events RIFAEHE
master ” 8Y[Q)fA,

IR, HIIMERNET MySQL PHFEITEH.

FATERN, BER—OFEHEEZNEE, EXFNERIIND, REaED—EMIRSSEHIAS
FEKEIHBASTEDHKEE Relay Log) 2fE, EEATAIRR.

SR, URMBLIEE, SHEHBN, FESENRIRENFSEMET; B2, WNBEDLD
RERERSES.

Semi-sync RFH MySQL Plugin F5IUSK, TUUMEEFERNSE ENRILEAONGEE, BRE—RE&LE2RE
BlatE LR L, ENBHRSMTNESIR

mysql> INSTALL PLUGIN rpl semi sync slave SONAME ’semisync_slave.so ;

mysql> INSTALL PLUGIN rpl semi sync master SONAME ’ semisync master.so’ ;

mysql> SHOW GLOBAL VARIABLES LIKE “¥semiX';

e Fmmmmmm e -
| Variable_name | Value |
e Fmmmmmm e -
| rpl_semi_sync_master_enabled | on |
| rpl_semi_sync_master timeout | 2000 |
| rpl_semi_sync_master_trace level | 32 |
| rpl_semi_sync_master wait for slave count | 1 |
| rpl_semi_sync_master wait _no_slave | on |
| rpl_semi_sync_master wait point | AFTER_SYNC |
| rpl_semi_sync_slave enabled | on |
| rpl_semi_sync_slave trace level | 32 |
fhem==m==——==msmmm————— oo ffem========== +

8 rows in set (8.82 sec)

AN, TLURIBHRINGIREN EENEENRE, S MCETENFBERUT
e rpl semi sync master enabled
TEHFBEED semisyne, ITAIER;
e rpl semi sync slave enabled
BEHB&EE semisync, TIRIAN;
e rpl semi sync master timeout
FEIBPIRNESNE (B, SBNG, BRmRO, BXEHRMAIRENRSEH ;
e 1pl semi sync master wait no slave
LHBN, YREERFFREFEN, SMRIESER; ORXA, IESEREFE, B
AEBA+¥EY;
e rpl semi sync master trace level/rpl semi sync slave trace level
HWHREERNRS, AENREEERAE, BTEE;
LEFETFFESEFN, VWAEDE— M HENEESITTFASERN, SNEESRBESFIB
iy; B, WREBKEAFELTEFVNBERAANLTERE, BXABELS.
LRINFEZERIRT, JMlBIWTaSEaE.
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mysql> SHOW STATUS LIKE ‘XsemiX®;

+
| Variable_name | value |
e e fm====== +
| Rpl_semi_sync_master_clients | 1 | EEHFEHEFRTIAE
| Rpl_semi_sync_master_net_avg wait_time | @ | FErg=EatEl, =0
| Rpl_semi_sync_master_net wait_time | @ | BHESHEEE
| Rpl_semi_sync_master_net waits | @ | SFER
| Rpl_semi_sync_master_no_times | 1 | EEEEFEEHERE
| Rpl_semi_sync_master_no_tx | 1 | FEERETHENIs 1 avelRARATRET
| Rpl_semi_sync_master_status | on | BHERIERERAER , oS
| Rpl_semi_sync_master_timefunc_failures | @ | EFERTRlERE IR RET
| Rpl_semi_sync_master_tx_avg wait_time | @ | EERIEIEEEE
| Rpl_semi_sync_master_tx_wait_time | @ | EEMSIHLEERE
| Rpl semi sync master tx waits | @ | SFERE
| Rpl_semi_sync_master_wait pos_backtraverse | @ | FEREISERIT | MSeEAREaRIRRE
| Rpl_semi_sync_master_wait sessions | @ | EZPAsessionE slaveHIEEMISAEE
| Rpl_semi_sync_master_yes_tx | @ | AETHESRIs1ave=SMERIREL
| Rpl semi sync slave status | on |
+

15 rows in set (0.8@ sec)

5.7 18]

MySQL 5.7 hRAIBES semi sync BY—LE bug HEIEE TNEE, EB2EFE I AT

*  XHIARIX binlog A ack BIRH;
o XHEFAEFESS comnit BIFRT ACK;

FNFSBENTLURS¥ASBN THARASSERE .

binlog RIXFNEE ack B

IBRRABY Semi-sync ZPRFEFERY dump thread, [RERIZLIZEIE T MDA EANX DI
£

A) KX binlog 5% E;
B) EHBERRER;
ETF— events 5,
KAENKIBERBEEDN T TEIZ, tRERKE dump &i2, B ack reciver Zki%,
E45% comnit BIEFEAF ACK

FARABY semi sync 1BA0T rpl semi sync master wait point SEURHIHDWLBINT, EEMIRDOLS
BFIHBFIRINN G ZSEEM ™ME: AFTER SYNC(FRIAE) . AFTER COMMIT ,

after commit

XORROBANELT O, FERBZEEEA binlog, KIXEBEFRFEEE (relaylog), REE
TERRESE, HESFSEN0N; —BRAIRENRD, TERERRIREE .
BFEFERETE=RIEXRAG comit MESERGELES, IUETENEHESIERIMUEIIIXTNSEE,
FTIX R ORE S S SEHIEA—EL

after sync

EFERSBHBEA binlog, RIXGBEHRIFIEE, TESSSENNLN; —BEAIRENRR, £ES
RRBFHAROEREE o

HZEIN T, TENEFPIHED—NAESEERREIRE. BRUWAEEE crash, PIBETHE FEEIR
RHBEE2ERLEBEFICEKE] relay log, LIRIMETLUR/N\EIEIR S

IRES SN BT

HEPEHIRA plugintHO0K BY5INSEIR, i@y HOOK @18 plugin PRENBIREL, IUSZWT
BBl -

MEXMMELSRBITH, dump thread WIEFREROZEIAE
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/! sql/binlog.cc
RUN_HOOK(transaction, after_commit, (head, all));

// sql/rpl_handler.h
#define RUN_HOOK(group, hook, args) A\

(group ## delegate->is_empty() ? A\

8 : group ## delegate->hook args)
// Bt EEREFEAAR
transaction_delegate-»>is_empty() ? @ : transaction_delegate-»after_commit(head, all);
BEHRNOEROSKPILIRREAE sql/rpl hander.cc HPEN, TBHUWNHAOMPEA,
server state delegate LTE, RSREBIRSEXR, TUR.

Trans_delegate *transaction_delegate;
Binlog_storage_delegate *binlog_storage_delegate;
Server_state_delegate *server_state_delegate;

#ifdef HAVE REPLICATION

Binlog transmit delegate *binlog transmit delegate;
Binlog_relay IO delegate *binlog_relay_io_delegate;
#endif /* HAVE_REPLICATION */

hRiRE, ETBHIUX XXX delegate VR ; BEE NEEHBHIRE.

FEEAIEH

ME P

HEEFEH¥RSEFDBHN, SU8A semi_sync master plugin init() R#E, X=" obeserver XS

SEREED, FH0T:

Trans_observer trans_observer = {
sizeof(Trans_observer), /7 len
repl_semi_report_before_dml, // before_dml
repl_semi_report_before_commit, // before_commit
repl_semi_report_before_rollback, // before_rollback
repl_semi_report_commit, // after_commit
repl_semi_report_rollback, // after_rollback

1

Binlog_storage observer storage_observer = {
sizeof(Binlog_storage observer), // len
repl_semi_report_binlog_update, // after_flush
repl_semi_report_binlog_sync, // after_sync

1

Binlog_transmit_observer transmit_observer = {
sizeof(Binlog_transmit_observer), // len

repl_semi_binlog_dump_start, // transmit_start

repl_semi_binlog_dump_end, // transmit_stop

repl_semi_reserve_header, // reserve_header

repl_semi_before_send_event, // before_send_event

repl_semi_after_send_event, // after_send_event

repl_semi_reset_master, // after_reset_master
1

static int semi_sync_master_plugin_init(veid *p) {
my_create_thread_local key(&THR_RPL_SEMI_SYNC_DUMP, HNULL);

if (repl_semisync.initObject())
return 1;

if (ack_receiver.init())
return 1;

// Atransaction_delegatel&fltransmit observer

if (register_trans_observer(&trans_observer, p))
return 1;

// Jabinlog transmit_delegatelEfillstorage observer

if (register_binlog_storage observer(&storage observer, p))
return 1;

/f ﬂﬂbinlog_transmit_delegateﬁgﬂltPansmit_observer

if (register_binlog_transmit_observer(&transmit_observer, p))
return 1;

return 9;

Page 115 / 185 MySQL Guide for Oracle DBA




mysql_declare_plugin(semi_sync_master)

MYSQL_REPLICATION_PLUGIN,
&semi_sync_master_plugin,
"rpl_semi_sync_master”,
"He Zhenxing”,
"Semi-synchronous replication master”,
PLUGIN_LICENSE_GPL,

semi_sync_master_plugin_init, /* Plugin Init */
semi_sync_master_plugin_deinit, /* Plugin Deinit */
oxelee /* 1.9 */,
semi_sync_master_ status_vars,
semi_sync_master_system_vars,
NULL,

al

us variables */
1 variables

nfig options */

mysgl declare plugin end;

TEIEEDBHE, SEARFOEAY observer, SRG7E RUN HOOK () Y, MEBEEAR ANRE, O
DIEERIEL transmit_start fIREBES,

FTBM server B@ plugin BREER, BW2EIREIBEKTHEN, RURINRAFT2B/EE L
REEVEREEE, EAMILUER semisync plugin 7& MySQL BHIRMEIDIE,

i
5
-

sz
Q0 MR A BB E FEBIRT H 3R

-register_trans_observer()
-register_binlog_storage_observer()
-register_binlog_transmit_obserwver()

semi_sync_master_plugin_init() « EESIEEIAEL
| -ReplSemiSyncMaster: :initObject() « —EFEFAIIEY, , (SRR
| |-setWaitTimeout()
| |-setTracelevel()
| |-setWaitSlaveCount()
|
| -Ack_receiver::init() « BRI MBS REHIIR LT
| |-start()
| |-ack_receive handler() « FESIREREEIAN | run() BEEYEEE
| |-run()
|
|
|
|

BEEBH

BESFM binlog relay io_delegate X2, HURIESEERM, EHMAMUIZNE S,

FUBIRIE
BTR, —SHESLASEHRTHTN,

2 DUMP
EERED, B STIRT SLAVE HOBIE, SOLERE IIP B,

dispatch_command()

| -com_binlog_dump_gtid() < COM_BINLOG_DUMP_GTID
| -com_binlog_dump() +« COM_BINLOG_DUMP
| -mysql_binlog_send() « AR RS EERIERT
| -Binlog_sender::run() « FiE@Binlog_senderfdSF T Trun () 5L
|-init()
| |-transmit_start() < RUN_HOOK() , binlog_transmit_delegate

« =fREArepl_semi_binlog_dump_start()

|
| -###BEGIN while(){ETF , HESEIEE , BEFERE , W—ShT
| -open_binlog_file()

| -send_binlog() « BEEGHEIRE
| |-send_events()

| | -after_send_hook()

| | -RUN_HOOK () « @MAbinlog_transmit->after_send_event()$aF &l
| -###END

MySQL £985Y mysql _binlog send ) AMBEMBERIXM dump EK, TS dump 28], SUEAW LY
HOOK R, MmXyF¥EHEH, SKRaBA repl_semi_binlog_dump_start()
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void Binlog sender::init()

..... .

if (check_start_file())
DBUG_VOID_RETURN;

sgl_print_information("Start binlog_dump to master_thread_id(%u) "
"slave_server(%u), pos(¥s, %¥1lu)",
thd->thread_id(), thd-»server_id,
m_start_file, m_start pos);

if (RUN_HOOK(binlog transmit, transmit_start,
(thd, m_flag, m_start_file, m_start_pos,
&m_observe transmission)))

{

set_unknow_error("Failed to run hook 'transmit start'");
DBUG_VOID_RETURN;
¥

m_transmit_started=true;

.....

EE¥ALEHR PO repl semi binlog dump start() WE, FUMRMNERT,

repl_semi_binlog dump_start()

| -get_user var_int() « FEEVEREZ#Irpl semi_sync_slave
| -ack_receiver.add_slave() « BinERETE, BT

| -repl_semisync.handlefck()
| -reportReplyBinlog()

S¥F repl semi binlog dump start() R&, EBMATESIB:
1. ¥mEENRERSHBR¥ALEH, HEIEEREREINE rpl_seni_sync_slave TE;
2. WRBEABITHEL, WIBINERENSETE, T&ES rpl_semi_sync_master clients;
3. ®/G2IBA reportReplyBinlog() WEY, ZWHECEIER.

{7 DML

PIIT—5RBE26Y DML 3R/EJ9MI, HIA0 INSERT INTO t VALUES (1) .
ASHBIRRMN, tHFIRAE ordered_commit() RED, HEER binlog SARIHDGE, BEERIER
fsync 28, 2B TAS.

int MYSQL_BIN_LOG: :ordered_commit(THD *thd, bool all, bool skip_commit)

If the flush finished successfully, we can call the after_ flush
hook. Being invoked here, we have the guarantee that the hook is
executed before the before/fafter_send_hooks on the dump thread
preventing race conditions among these plug-ins.

E 3 l,:'

if (flush_error == @)

{
const char *file name_ptr= log file name + dirname_length(log_file name);
DBUG_ASSERT(flush_end pos != @);
if (RUN_HOOK(binlog storage, after flush,

(thd, file name_ptr, flush_end pos)))

{

sgl print_error("Failed to run ‘after_flush' hooks");
flush_error= ER_ERROR_ON_WRITE;

¥

if (lupdate_binlog_end_pos_after_sync)
update_binlog_end pos();
DBUG_EXECUTE_IF("crash_commit_after log"”, DBUG_SUICIDE(););

£ ERRI3RAY RUN HOOK () Zdh, XYFH@HEH], KRBENHRRIE
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repl semi report binlog update () RE; BN, FEBEIEREEIE ReplSemiSyncMaster repl semisync; £
BXIR,
repl semi report binlog_update()

| -repl_semisync.getMasterEnabled() « ¥ ESER T E£E

| -repl_semisync.writeTranxInBinlog() « (FEEFESEMbinlogiis

writeTranxInBinlog() SEXRIHAY binlog NHRZFRBE, BHHRIRANES binlog UE;

BHFRRB

o

£S5 commit 2f8, HFIRE sal/binlog. cc XD, ZFRW FHIREL, JUMCEPEER, Kirs
B after commit fHS5RE, tOFE repl semi report commit() XL,

wvoid MYSQL_BIN_LOG::process_after_commit_stage queue(THD *thd, THD *first)

Thread_excursion excursion(thd);
for (THD *head= first; head; head= head->next_to_commit)

if (head->get_transaction()->m_flags.run_hooks &&
head->commit_error != THD::CE_COMMIT_ERROR)

TODD: This hook here should probably move outside/below this
if and be the only after_commit inwocation left in the
code.

e%cursiun.try_to_attach_to(head);
bool all= head-»get_transaction()-»m_flags.real commit;
(weid) RUN_HOOK(transaction, after_commit, (head, all));

When after_commit finished for the transaction, clear the run_hooks flag.
This allow other parts of the system to check if after commit was called.

héad—>get_transaction()—}m_Flags.run_hook5= false;
I
¥

}

Hop, ERBIRESAE Group Commit BIE=""MEE (HED commit MER) H4T, HAREI leader £
RRRNEMEIZIEE repl_semi_report commit () RER,

repl_semi_report_commit()

| -repl semisync.commitTrx() « ANEJbinlogMiEE{U=
| -lock() « ZREImutexii
| -THD_ENTER_COND( ) « HEHENFTRE

comnitTrx() BEMBLIHALFFNERED, FT2HMUTHBE.

L. ZEHAFNRE

BFPE&IBHNFOVRTS, BT SHOW PROCESSLIST OB RILIBIRTSN “Waiting for semi—sync ACK from
slave” o

2. REYEAERE
LIEDSRTU TN, MRS 2EBR S senisyne X, MALEZER binlog NIHF

/* This is the real check inside the mutex.
if (getMasterEnabled() && trx_wait_binlog_name)

IR, DRRMERAERBIIVRE MHITHNE,

3. REBNKNE
SIRYE wait timeout REBBNNELE, BEHEAW T while B,

while (is_on())
{

AP semisyne WEBHIIRHRTS, ME—EE while BRDES, ENBNREFESERE;
dump ZIZBURNE

BE, SEMNT—FBHB, dup SIEEEHLERESIER ?
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RIEBHE

1% HOOK 7f mysql binlog send() REDVBH, tHFiE binlog transmit—>after send event()
WFHELER, SSPrBR®REL repl semi_after send event ) RIEENEENIR o
int repl_semi_after_send_event(Binlog_transmit_param *param,
const char *event_buf, unsigned long len,
const char * skipped log file,
my off t skipped log pos)
{
if (is_semi sync_dump())
{
if(skipped log pos>@)
repl semisync.skipSlaveReply(event buf, param-:»server id,
skipped log file, skipped log pos);
else

THD *thd= current_thd;

ible errors in reading slave reply are ignored deliberately
we do not want dump thread to quit on this. Error
e already reported.

5s
Deca
S5

me

(void) repl semisync.readSlaveReply(
thd-»>get_protocol classic()-»>get net(),
param-»server_id, event buf);

thd-»clear_error();

}
¥

return @;

T
WRZBHFEER skip MIBA skipSlaveReply ), BNEMA readSlaveReply () ; Bi&E REIKTSAHISKET
BBREITER sync, WREHY, NIBA handleAck—>reportReplyBinlog () ; EENTZENE FEEBHN

HIEE, MNDRHEBEEEN binlog MIRER, WEN readSlaveReply 0 FBHUWHRE:
1. 9[]5%‘_5 =5, BERO;

2. @ net_flush(Q) BHEBAXZBE, PHLHBREEENESD, RGEHAE net_clear(,

@Jltt?ﬂﬂ:, MEEEREIERIXE TBE, MIGNEIMENRAE — T RIRVRIZERBHY,

7t semisync NEFEBNZG, BBIE— ack receive handler ) 472, WMNBEREMNGRIRSS;

AFEZETE ny net_read() REP.,
ack_receive handler() FTESIREEEIIAN | run() EERIEE
| -run()
| ###BEGIN whilef&TR
-select() EEERENLET

-net_clear()

-my_net_read() 1=HY
-reportReplyPacket() FEERREDRIEHES L position
| -handleAck()
| -reportReplyBinlog()

| -getMasterEnabled() MEESSAE

| -try_switch_on() WMRESE |, NS AEFES
M my net read() %WEUQEJ&@E'J*S@E}:, MEHEEDIMBEREBRIRD binlog MIRER
A3 reportReplyBinlog() ; IXRMEMMVERIBAMZL T :

SShr b

, REE
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void ReplSemiSyncMaster::reportReplyBinlog(const char *log file_name,
my_off_t log_file pos)
{

const char *klWlho = "ReplSemiSyncMaster::reportReplyBinlog”;
int cmp;

bool can_release_threads = false;

bool need_copy_send_pos = true;

function_enter(kWho);
mysql_mutex_assert_owner(&LOCK_binlog_);

/1 1. ¥EEFEE semisync BaflT , MMFREENIEESH ;
if (!getMasterEnabled())
goto 1 _end;

/7 2. HIERET semisync AEEIGES , SHIEETEARRGE ;
if (!is_on())
try_switch_on(log_file name, log_file pos);

/1 3. Bdump BN EERIEANISEE S(reply file name , reply file pos )Gtk
[l ARINTSS | RACSTRNEESIEINSRS T | KNS
[/ HLERMA |, semisyncd MBIEEEEIEMEESHEHNSS
if (reply_file name_inited_) {
cmp = ActiveTranx::compare(log_file name, log file pos,
reply_file name_, reply file pos_);
if (cmp < @) {
need_copy_send_pos = false;

¥

/1 4. AIREE , Eifis , BRI RES T e
if (need_copy_send_pos) {
strncpy(reply file name_, log file name, sizeof(reply file name_ ) - 1);
reply file name_[sizeof(reply file name_) - 1]= "\@°;
reply_file pos_ = log_file pos;
reply file name inited = true;

if (trace_level & kTraceDetail)
sql_print_information("¥s: Got reply at (%s, ¥lu)", kbWho,
log_file_name, (unsigned long)log file pos);
}

// 5. BlEREERBUSEEATS THaEENEsEIMIS , IREEHN
if (rpl_semi_sync_master wait_sessions > @) {
cmp = ActiveTranx::compare(reply file name_, reply file pos_,
wait_file_name_, wait_file pos_);
if (cmp »>= @) {
can_release_threads = true;
wait_file_name_inited_ = false;
h
}

1 _end:

// 6. B, BT broadcast , MERSFHIREFERE
if (can_release_threads) {
if (trace_level & kTraceDetail)
sql_print_information("%#s: signal all waiting threads.", kWho);
active tranxs_-»signal waiting sessions_up_to(reply_file name_, reply file pos_);

¥

function_exit(kWho, @);

t

e

HESEEFEREN binlog f§, BFFBT semisyne NBERBNEFERRION ; SEELED, &
B EN Binlog relay 10 delegate 1&H]—D observer ,
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Binlog_relay I0 observer relay io_observer = {

sizeof(Binlog relay I0 observer), // len
repl_semi_slave io_start, [/ thread_start
repl_semi_slave_io_end, // thread_stop
repl_semi_slave_sql_stop, // applier_stop (stop sgl thread)
repl_semi_slave request dump, // before_request_transmit
repl_semi_slave read_event, // after_read_event
repl semi_slave_ queue_event, [/ after_queue_ event
repl_semi_reset_slave, [/ after_reset_slave
1
static int semi_sync_slave_plugin_init(veid *p)
{
if (repl_semisync.initObject())
return 1;
if (register binlog relay io observer(&relay io observer, p))
return 1;
return @;
}

WL, BRIZ relay io observer, EFEY HOOK SINOVE PLUGIN R, TBEE T HRBVRORE.

/8 10 442
TERIT start slave SR, R/ handle slave io() RED, SEBUWTNBEIRE, LRl
relay io @Y thread start() K&, MSPMBERROYR repl semi slave io start() ,

extern "C" void *handle_slave io(veid *arg)

{

/* This must be called before run any binlog_relay_io hooks */
my_set thread_local(RPL_MASTER_INFO, mi);

if (RUN_HOOK(binlog relay io, thread_start, (thd, mi)))

{
mi->report(ERROR_LEVEL, ER SLAVE FATAL ERROR,

ER(ER_SLAVE_FATAL_ERROR), "Failed to run ‘thread_start’' hook™);
goto err;

}

}
T repl semi slave io start() R&ED, FRSVFA slaveStart() RKEH,
int ReplSemiSyncSlave::slaveStart(Binlog_relay I0_param *param)

{

bool semi_sync= getSlaveEnabled();

if (semi_sync &% !rpl_semi_sync_slave_status)
rpl_semi_sync_slave_status= 1;
return @;

H
WE, REEERBR, TERIRELFLE rpl_semi sync_slave status o

AR dump EXR

BEEFERIRIIER G, B FRNEROEERE dunp iEX, BFERA handle slave io() RED,
I8 request dump () RENEY, SERBSEREN relay _io—>thread start(), MIFRIBAHLYE
repl semi_slave request dump() .
18FEY HOOK {i/Z& N handle slave io—>request dump() , .
static int request_dump(THD *thd, MYSQL* mysgl, Master_info* mi,
bool *suppress_warnings)
{

if (RUN_HOOK(binlog relay io,
before_request_transmit,
(thd, mi, binlog flags)))
goto err;
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7t repl semi_slave request dump() WHPEKNEFERERHRF senisyne, FBRERSHE
rpl_semi_sync master enabled T8, WRIFNEZEREAFLSE rpl_semi_sync_slave o

int repl_semi_slave_request_dump(Binlog relay IO param #param,
uint32 flags)
{

if (lrepl semisync.getSlaveEnabled())
return 9;

query= "SET @rpl_semi_sync_slave= 1";
if (mysql real query(mysql, query, static_cast<ulong>(strlen(query))))

sgl print error("Set ‘rpl semi sync_slave=1"' on master failed");
return 1;

1

mysql free result({mysql store result(mysql));
rpl _semi_sync_slave status= 1;

return @;

1
FEMBEY rpl_semi_sync_slave SRFUT— dump {ERBY SLAVE BERFFBHELEF.
FENLE, BEMEEDBHARI.

@R handle slave io() WED, S relay io—after read event() FFREL, M=Pr_E1EAE
IR repl semi slave read event() o
extern "C" void *handle slave io(void *arg)
{
while (!io slave killed(thd,mi))
{

while (!io slave killed(thd,mi}))
{
ulong event_len;
l,l':(
We say "waiting" because read event() will wait if there's nothing to
read. But if there's something to read, it will not wait. The
important thing is to not confuse users by saying "reading” whereas
we're in fact receiving nothing.
£ ."-
THD _STAGE_INFO(thd, stage waiting for master_to send_event);
event_len= read_event{mysql, mi, &suppress_warnings);

if (RUN_HOOK(binlog relay io, after read_event,
(thd, mi,{const char*)mysgl->net.read _pos + 1,
event_len, &event_buf, &event_len)))

{
mi->report(ERROR_LEVEL, ER_SLAVE_FATAL_ERROR,

ER(ER_SLAVE_FATAL_ERROR),
"Failed to run ‘after_read_event' hook");
goto err;

b

.
3
3

KFEELSHON LT LUSZE Semisynchronous Replication Administrative Interface; PR
Reference Manual - Semisync .
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https://dev.mysql.com/doc/refman/en/replication-semisync-interface.html
https://dev.mysql.com/doc/refman/5.7/en/replication-semisync.html

MySQL GTID

https://jin-yang. github. io/post/mysql-gtid. html
2§55 ID (Global Transaction ID, GTID) BFRBHEIEELIZERIAST, JUBMRIEES
—HiE. RSHEME. THEED. BTk, &F (11D BWISKIMAY, URWEHEA,

A8y

GTID B— T EIRREBENRS, FER—T2BHE—4%S, & MySQL o, GTID PR ERH UUID+TID A
BT, Hp UUID @— MySQL SKBIBNE—IRIR; TID RFR T ZSB LEERRNBEIHE, HEEES
SRR LERIZ,
{6/ GTID TNRERATAFLR L T :

o  JURINBSIRAZ2AM LA LRRE

e 5fE Replication BY Failover
B—XEMBA, JWFEZLBEMNET
7f GTID B2 Al, AREEFBEFANNE, SXF2MIA event AR binlog X, NEREE; &
188 AMaster), B(Slave), C(Slave) =P, WRFESVGE, EE&EY CHANGE MASTER TO
MASTER_HOST="xxx’, MASTER LOG FILE="xxx’, MASTER LOG POS=nnnn 1O/,
XBEERAET, B— " SSEEONEBLIFAES binlog XEHZIRBEARR, XOMEEEEZAE
MEEANHLRRBE, WTFBE—TEESZTIEENDS, URETESH, BLREFINSEDED
RIOVEE, ARNE, REBHMRERE.
XRSEURIERRIE Z, Aok, XM NMALAFR WA, WM XHENEERT R,
ZHAMUEHI AR, FERBHTFTSTIHB) binlog PAY event PR event JFBE—H, B2
binlog+position BAREAY; MY GTID NHRE TNFBEUNEFE— 1D, FREFHN, FFBNEX
1D BIg,
SN, A GTID, MySQL RICRALBYICEHT, MMBEFABEE M REMTAILS S, BF S (TID 2
G, MESERNEE; ANE—FHH T B TR LENE—, BLMILUEEZRE GTID giT
PA5ehk failover 12{E,

UUID

MySQL5. 6 F3 128 Ai[8Y server uuid fESRABDY 32 i server_id BIKFDIEE; FBRRIBINFINZE
BB DB server_id ¥, TRERMHEPIE, @Y UUID(128bits) BERIPIR,

BREBNNESVEE generate server uuid() HWE, BINER— server wuid, FREH] auto. cnf X
%, BrRZ3HE—BMRIRE server_uuid; TRBINEEINRE auto. enf 4, SKEFALE
RERAY UUID o

gJRU@IW T SEEHRIRSEI UUID &,
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£ Slave [@ Master E3F binlog BY, &% A&i* Slave B2HY server uuid, Master {FERIZIEEN
kill zombie dump_threads BIS#I, RLRILPRIFBEILH) BINLOG_DUMP 1L,

GTID

ETRFINADPRINLBEBES ID (global transaction id) FEEREN binlog BT, 7E 5. 1/5. 5 fRADAR
SHF. MySAL 7E 5.6 ARANOAS GTID THEE, GTID tipi RBFIRDNCIBZDENE—ITNMRT, IE3S%S
5 GTID ——gy, ERRNET:

5882bfb0-c936—11e4-a843-000c292dc103:1

XPMERR, B OFF, siERAX RSN server wuid, FHRBHZELIRTZ SR LIFS.

GTID #RIUSRAIFDIE GTID RIVSKPIRANBBHITEMINY, BKIFEE; ME gtid mode BRIZHY, BH
LR 1) KIASKHY, 2) BREEXH. 3) BERHl.

5 GTID BXRHSHIUSZWF
mysql> SHOW GLOBAL VARIABLES LIKE "¥gtidi';
L EER— +
| Variable_name | value |
L EER— +
| binlog_gtid_simple_recovery | ON

| enforce_gtid_consistency | on

| gtid_executed

| gtid_executed_compression_period | 1000

|

|

|

|

|

| BEfizsl HTTES

|
gtid_mode | on |

|

|

I

gtid_owned | T TR S /e tid R I TATLETEID
gtid_purged ZHBEHT , BHEPURGE BINARY LOGHRER:
session_track_gtids | OFF

R Hmmm e +
8 rows in set (0.8@ sec)

mysql> SHOW SESSION VARIABLES LIKE 'gtid_next';

Hmmmm e 4o +

| Variable_name | Value

Hmmmm e 4o +

| gtid_next | AUTOMATIC | sessionfRBITE , =o F—MREEFEAEIgtid
Hmmmm e 4o +

1 row in set (8.82 sec)

XYF gtid executed ZLE, (T reset master DFZTEEBER; MEAILUEITIZE gtid next YT
— RS, KA gtid executed o

GTID £ an/FHA

— GTID V4B EREE:

> BEFTFELLNTHRR, WNEESIDE— ctid, ZESESEAZ binlog B;

>  BFFIZEY relaylog PEY gtid, FHRE session RBIA gtid next (&, USHFBET —TES

INVIUEARIX™ME ;

> BEKEZ stid RSBEEWEAFCRIMESH binlog P;

> BTF gtid next 3EW BERASER—THFH gtid, MBIEBMNEERSEDN gtid
BF GTID 2B, B GTID IJUESNIRN XY —LE NS G IMR B INR TR ERE A
B

ERDY
FIB GTID Z2/3, R SREREM filetposition BRIy GTID 25, SUR BIASIH S —EHNE SN,
BEKf, CTID BENMBRIENE D RHIT S BEHNES.

ZIDWRER, SEFEEIIENTTE filetposition 51, KBNS T IUHTTIBES]; MHTIDIY
N REFHERFEN SR X LIS EDENTE CTID Sets, EEEHBIHRANB R KB EE,

IREE3RI
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ff binlog B, 5 GTID MBXBHRABF T :
» GTID LOG EVENT BEfGEH9 GTID;
»  ANONYMOUS GTID LOG EVENT EEZ GTID ZH{HEHU;
» PREVIOUS_GTIDS LOG_EVENT 3gj binlog MHZBIEEHITIM GTID £8&, RIERAE binlog
K,
WRR—MB:
# at 128
# 130582 23:23:27 server id 119821 end_log pos 231 CRC32 @x4f33bb48 Previous-GTIDs
# 18a27632-3909-11e2-8bc7-00101842908:1,
# 7a07cdB8-aclb-11e2-9fcf-00810184e9e058:1-1129
BR gtid ZAN, AT gtid set BIRES, ZFM 7a07cd08-aclb-11e2-9fcf-0010184e9e08:1-31, HPITE
gtid executed FJ gtid purged EZZHAIE gtid set KT S E—NEHIIRFNSEIID, gtid executed
OB ST/ 1 a%E,

L7

AEARBEEY Gtid state *gtid state £FL M 5 =PES,
class Gtid_state

{

private:
Gtid_set lost_gtids;
Gtid_set executed_gtids;
Owned_gtids owned_gtids;

s

Gtid_state *gtid_state= NULL;

GTID PR

T8 6TID 25, ZEHEDEIRE, RBW .

SEMIEBFS|EX
GTID AHEHRBETESM, F WIsw FHESIERZS, RTESHS (1D HREA— 55,

mysgl> CREATE TABLE error (ID INT) ENGINE=MyISAM;
Query OK, @ rows affected (0.80 sec)

mysgl> INSERT INTO error VALUES(1),(2);

Query OK, 2 rows affected (0.80 sec)

Records: 2 Duplicates: @ Warnings: @

gtid_purged
gtid_executed
gtid_owned

mysgl> CREATE TABLE hello (ID INT) ENGINE=InnoDB;
Query OK, @ rows affected (0.80 sec)

mysgl> INSERT INTO hello VALUES(1),(2);

Query OK, 2 rows affected (0.80 sec)

Records: 2 Duplicates: @ Warnings: @

mysql> SET AUTOCOMMIT = @ ;

Query OK, @ rows affected (0.80 sec)

mysgl> BEGIN;

Query OK, @ rows affected (0.80 sec)

mysql> UPDATE hello SET id = 3 WHERE id =2;

Query OK, 1 row affected (8.88 sec)

Rows matched: 1 Changed: 1 Warnings: 8

mysgl> UPDATE error SET id = 3 WHERE id =2;

ERROR 1785 (HY®BB): When @@GLOBAL.ENFORCE_GTID_CONSISTENCY = 1, updates to non-transactional
tables can only be done in either autocommitted statements or single-statement transactions,
and never in the same statement as updates to transactional tables.

CREATE TABLE .- SELECT
ERENEOARZE;, RNXEQEHRIFOM CREATE TABLE £ INSERT B1NES, FEX T TEIED
fc SE—1 GTID, XETE INSERT HBERIS,

mysql> CREATE TABLE hello ENGINE=InnoDB AS SELECT * FROM hello;
ERROR 1786 (HY®BB): Statement violates GTID consistency: CREATE TABLE ... SELECT.

IGE R
BIAEAENTEIZMRIGHRFRIBD, BIUESFIMUT, BUIRE set autocommit=1 o
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mysql> CREATE TEMPORARY TABLE test(id INT);

ERROR 1787 (HY®O@): Statement violates GTID consistency: CREATE TEMPORARY TABLE and DROP
TEMPORARY TABLE can only be executed outside transactional context. These statements are
also not allowed in a function or trigger because functions and triggers are also considered
to be multi-statement transactions.

mysql> SET AUTOCOMMIT - 1;
Query 0K, @ rows affected (0.80 sec)
mysql> CREATE TEMPORARY TABLE test(id INT);
Query 0K, @ rows affected (8.84 sec)

SIS &RIEXEVEIES CREATE/DROP TEMPORARY TABLE I|5AYZRI%(E.

Prt, —MBEH GTID ¥, TJLUSHA enforce—gtid-consistency &I, MMAERIT HRRZIFNIEG
Bj, /gﬁﬂ@%ab&o

IR

BENB—LE G H R,

éﬂrﬁ@agh GTID SHIEY, TLUEY SHOW SLAVE STATUS GSBESHEPH) Retrieved Gtid Set #0
Executed Gtid Set, DBIRMSEMEFERE, URSENTHES.

mysgl> SHOW SLAVE STATUS\G

ils

Slave IO State:
Master Host:
Master_User:
Master Port:
Connect_Retry:
Master Log File:

row
Waiting for master to send event
192.168.0.123

mysync

33e6

60

mysgld-bin.2eaee5s

879
mysqld-relay-bin.@eeee9
736
mysqld-bin.B68605
Yes
No
Skip Counter: @
Exec_Master_Log Pos:
Relay Log_Space:

Read_Master_Log Pos:
Relay Log_File:
Relay Log Pos:

Relay Master Log File:
Slave_IO0 Running:
Slave SQL_Running:

# SEFHrelaylogiit
# SENTHRES

Last_I0O Errno: @
Last I0 Error:
Last_SQL_Errno:
Last_SQL_Error:

1862

Error ‘Duplicate entry '1' for key 'PRIMARY'' on query.

Default database: "'. Query: 'insert into wb.tl set i=1'
Replicate Ignore_Server Ids:

Master_Server_Id: 3
Master_UUID: 46fdb7ad-5852-11e6-92c9-0800274Fb806

Retrieved Gtid_Set: 46fdb7ad-5852-11e6-92c9-0800274fb306:1-

Afbe2d57-5843-11e6-9268-0800274fbB06:1-

A6fdb7ad-5852-11e6-92c9-0800274FbB06:1-

il=

1

i)

Executed_Gtid_Set:

i)

4
3
3

4fbe2d57-5843-11e6-9268-0800274fb806:1-3

81a567a8-5852-11e6-92cb-0880274Fb806 :

Auto Position: 1
1 row in set (8.80 sec)

—RRBEEMNEEESNITIR, RBENTHNEIRE, UM BREDREDES, Re@id
relaylog events in 'mysqld-relay-bin. 000009’ from 736\G ffiA.

i)

I3 show

RISSHITHR

LBESHILEN, WRIDRBEFNBOIERTIE, OREIRE sql_slave skip counter, G START
SLAVE; {BUWIRFTFTS GTID, EIRE LRSI, TJﬁ’*\iﬁ%o

RAEHREIS SRR, TUBIEM —TEESKRIBRNES, I,
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mysql> CREATE DATABASE test;

Query OK, 1 row affected (0.88 sec)

mysgl> USE test;

Database changed

mysql> CREATE TABLE foobar(id INT PRIMARY KEY);
Query OK, @ rows affected (8.81 sec)

----- EEHATATTSOL

mysgl> INSERT INTO foobar VALUES(1),(2),(3);
Query OK, 3 rows affected (8.88 sec)
Records: 3 Duplicates: @ Warnings: @

----- EEHATATTSOL

mysgl> INSERT INTO foobar VALUES(1),(4),(5);
Query 0K, 3 rows affected (8.00 sec)
Records: 3 Duplicates: @ Warnings: @
mysql> SHOW MASTER STATUS;

Fmmmm e oo Fommm oo +-
| File | Position | Binlog Do DB |
s o o +-
| mysql-bin.@eees? | 1169 | |
s o o +-
1 row in set (8.88 sec)

————— SR RSOL

mysqgl> SHOW SLAVE STATUS \G

————————————————— fmmmmmmmmmmmmmmmm—e oo
Binlog Ignore DB | Executed_Gtid_Set |
————————————————— e

| ab298681-B8f5-11e7-aB2a-ac2bbe8bd228:1-5 |
————————————————— e

1. row

Slave_IO Running: Yes
Slave_SQL_Running: No
Last_Errno: 1862

Last_Error: Error ‘Duplicate entry ‘1' for key "PRIMARY'®' on guery.
Default database: 'test'. Query: "INSERT INTO foobar VALUES(1),(4),(5)'

Skip_Counter: @

Retrieved_Gtid_Set: ab298681-00f5-1le7-aB2a-ac2bbeBbd228:1-5

Executed Gtid Set: ab298681-86f5-11
ad9b6185-88f5-11
Auto_Position: 1

1 row in set (0.88 sec)

mysgl> SET @@SESSION.GTID _NEXT= "ab298681-005-
Query OK, @ rows affected (8.80 sec)

mysql> BEGIN;

Query 0K, © rows affected (8.80 sec)

mysql> COMMIT;

Query 0K, @ rows affected (0.80 sec)

mysql> SET SESSION GTID NEXT = AUTOMATIC;
Query OK, B rows affected (8.88 sec)

mysql> START SLAVE;
Query 0K, © rows affected (8.80 sec)

FBEE SHOW SLAVE STATUS &, miesA&INES

e7-ab2a-ac2bbeBbd228:1-4,
e7-alld-ac2bbe8bd228:1-2

11e7-a@2a-ac2bbe8bd228:5" ;

IRBFOERRT S ; XIPOENRIBRER, =EHTEN

GTID JOAZJ GTID EXECUTED b, BETERSE, X1 611D WHMBHFEHIIT S R, WEEMN

SEBEER—B, S2HETRBE.
ERESHRER

LTE gtid purged 2R T AHBSENTIY,
SEURTE HERESERSEIRBEN
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————— SEFE TAN TSQL

mysql> FLUSH LOGS; CREATE TABLE foobarl (id INT) ENGINE=InnoDB;
Query OK, ® rows affected (0.81 sec)

Query OK, ® rows affected (0.82 sec)

mysql> FLUSH LOGS; CREATE TABLE foobar2 (id INT) ENGINE=InnoDB;
Query OK, @ rows affected (0.81 sec)

Query OK, ® rows affected (0.82 sec)

mysql> SHOW MASTER STATUS;

e m e e m e e m e Ao oo +
| File | Position | Binlog Do DB | Binlog_Ignore DB | Executed Gtid_Set |
e m e Fmmmmm e dm e m e e oo +
| mysql-bin.eeeeesd | 379 | | | 91116597-016c-11e7-94db-ac2b6e8b4228:1-5 |
e m e Fmmmmm e dm e m e e oo +

1 row in set (8.88 sec)
mysql> SHOW GLOBAL VARIABLES LIKE ‘gtid %°;

B T A e +
| Variable_name | Value |
B T A e +
| gtid_executed | 91116597-@16c-11e7-94db-ac2b6e8b4228:1-5 |
| gtid_executed compression_period | 1608 |
| gtid_mode | On |
| gtid_owned | |
| gtid_purged | |
B T +

5 rows in set (8.82 sec)

mysql> PURGE BINARY LOGS TO *mysql-bin.B8800e4";
Query OK, ® rows affected (0.80 sec)

mysql> SHOW GLOBAL VARIABLES LIKE 'gtid %';

B T A e +
| Variable name | Value |
B T A e +
| gtid_executed | 91116597-816c-11e7-94db-ac2bbe8ba228:1-5 |
| gtid_executed compression_period | 1608 |
| gtid_mode | ON |
| gtid_owned | |
| gtid_purged | 91116597-@16c-11e7-94db-ac2b6e8b4228:1-4 |
B T +
5 rows in set (8.81 sec)

————— TEEE BTN TSqL

mysql> START SLAVE;
Query OK, ® rows affected (0.81 sec)
mysgl> SHOW SLAVE STATUS\G

Slave_IO Running: No
Slave_SQL_Running: Yes

Last_I0O Errno: 1236

Last_I0O Error: Got fatal error 1236 from master when reading data from
binary log: 'The slave is connecting using CHANGE MASTER TO MASTER_AUTO_POSITION = 1,
but the master has purged binary logs containing GTIDs that the slave requires.’

1 row in set (08.80 sec)

BRI EBERES purged BI85, RBRITMEN, ASECOFIRE gtid purged TE,
_____ EE LiElgtid_executed , #5iEEgtid_purged , BREEENTE

mysql> RESET MASTER;

Query OK, @ rows affected (8.85 sec)

mysql> SET GLOBAL gtid purged = "91116597-016c-11e7-94db-ac2b6e8b4228:1-5";

Query OK, @ rows affected (8.85 sec)

————— SEE FHiT DiARIsoL , EEREEEERER

mysql> CREATE TABLE foobarl (id INT) ENGINE=InnoDB;
Query OK, B rows affected (8.81 sec)

mysql> CREATE TABLE foobar2 (id INT) ENGINE=InnoDB;
Query OK, B rows affected (8.82 sec)

————— [EETEERNE]
mysql> START SLAVE;
Query OK, B rows affected (8.82 sec)
PR RS, WiBE EARERG, TR DBA ANRIEZBEIWEIEEFE 2 BB, X
LESUASTHSENENRE, PR, IEEFELERE insert 8H update o
Errant-Transaction
BN, MBRBAFENT, MEBEERAIENTNES, BREUERTEBEIENMNENHR
BEANTBESE.
WRAKRLE ET NRERIBFINERE, BBLRIE GTID Y, HIEEMSAMSELENT ET PHRB%E,
B RO RE SIvIER -
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>  EFEP ET XYM binlog DARBE, LD
A—HHEREHERS;
> BED ET XYMH binlog SEWMER, BIFLERRESEE, BLESHEMRR.
NTFBLFERBESHEIESTILUEY SET sql_log bin=0 ©%, RERIESH, PHLEER ET, SR,
B RRIESTE L. EBERNBMPLZE:
> 1f GTID BYRTASLPMIER ET, SAFRMESERIBANTE, BAGRERS;
> EHE WSIL RJPRITEENES, EEEFEUNSENTS ET, A Failover ZGHA
BRREVEN BV 14
B IRE T,

----- EEEHITUTSOL , EEERECHITESIINAIGTID Sets
mysql> SHOW MASTER STATUS\G

SRR RN MOROMOMOMO B 7]y SRR R

RIBR VBRI GHNSEE, NS SEETE

Executed_Gtid_Set: 8e349184-bcl4-1le3-8d4c-6860272864ba:1-30,
8e3648e4-bcl4d-11e3-8d4c-B860272864ba:1-7

----- RLE , FEET

mysqgl> SHOW SLAVE STATUS\G

Executed_Gtid_Set: 8e349184-bcld-l1le3-8ddc-0800272864ba:1-29,
8e3648e4-bcld-11e3-8d4c-88008272864ba:1-9

————— EVESPRNGTID Sets

mysqgl> SELECT gtid_subset('82349184-bcl4-11e3-8d4c-0880272864ba:1-29,
8e3648ed-bcld-11e3-8d4c-0800272864ba:1-9", "8e349184-bcld-11e3-8d4c-0800272864ba:1-38,
8e3648e4-bcl4-11e3-8d4c-B800272864ba:1-7") AS slave_is subset;

Fmm e +
| slave is subset |
T +
I o |
fems=============- +

1 row in set (8.88 sec)

----- FEUIHEE

mysqgl> SELECT gtid subtract('8e349184-bcl4-11e3-8d4c-8800272864ba:1-29,
8e3648e4-bcld-11e3-8d4c-0800272864ba:1-9", "8e349184-bcld-11e3-8d4c-0800272864ba:1-30,
8e3648e4-bcl4-11e3-8d4c-B8080272864ba:1-7') AS errant_transactions;

T +
| errant_transactions |
T +
| 8e3648e4-bcl4-11e3-8d4c-8888272864ba:8-9 |
T +

1 row in set (8.88 sec)

BTIR, BBWORE, RIRE 3 MRS, A (TH). B @EFENRE XX:3) MUk C (BENRS
YYV:18-19), Az, ¥ FRIUAEADBIRSE LSEAZEES.

# A

- Inject empty trx(XXX:3)
- Inject empty trx(YYY:18)
Inject empty trx(YYY:19)
#B

- Inject empty trx(YYY:18)
- Inject empty trx(YYY:19)
#C

- Inject empty trx(J00{:3)

L, HLUBA MySQL-Utilities Y mysqlslavetrx HIABATBEES.
$ mysqlslavetrx —gtid-set="457e7d57-1da2-11e7-9¢71-286ed488dd40:5’ —-verbose \
——slaves= root:new—-password@127. 0. 0. 1:3308, root : new—password@127. 0. 0. 1:3309’

% mysgqlslavetrx --gtid-set='457e7d57-1da2-11e7-9c71-286ed488dd48:5" --verbose

--slaves="root:new-password@l27.0.8.1:3308, root:new-password@l2/7.0.8.1:3389°" My SQL.
y

Reference Manual — Replication with Global Transaction Identifiers , =7 GTID BINAETLISZE
MySQL Replication for High Availability — Tutorial EIRNS, —mRAEINE, LOEESE K
tm o

MySQL MMM

MMM (Master—-Master replication manager for MySQL) f—FExiFWEHFELIRIIN F BESIBEMIA
Page 129 / 185 MySQL Guide for Oracle DBA



https://dev.mysql.com/doc/refman/en/replication-gtids.html
https://dev.mysql.com/doc/refman/en/replication-gtids.html
https://severalnines.com/resources/tutorials/mysql-replication-high-availability-tutorial
https://jin-yang.github.io/reference/databases/mysql/MySQL_Replication_for_High_Availability.mht
https://jin-yang.github.io/reference/databases/mysql/MySQL_Replication_for_High_Availability.mht

12fPo MM A3 Perl IBETTR, TRFARMITAIEIE MySQL Master-Master (RE) B, BRIMIRE
S, BRUSLA-NARIAFN—TEHTEA, B—63nE HIREEDERS, MWNREEEY)
BRENZIERTOFER, TR WM XERARRR —H BRI 5 SIEREIEE, S—HBEEARKIINT
BRI USRI slave BY read MEITE.

WM RS BEAFaIAIe S TSR — AR S53s P EHIDR RS BIIRSSSSHIELL ip, PRNEIRTUSDE
8, S DRZB0EELSS. BT WNIDEATEMRIEAE—EE, PILAMMM &R TR —
MERAZERS, BEXERAEENRIESZSIRMHIHR W T AL HEN —BMRRRSH S,
FERANRBRA WM X0 S TR,

MMM B9 PR ER LR

MMM B8 Google: http://code. google. com/p/mysql-master-master
BAMIGHN : http://mysql-mmm. org
TEEIMNEI— M ErRGIRTD 5 WM B9S2, W0 TEAR.

UIP:192.168.1.151
192.168.1.155
192.168.1.156
192.1{8.1.157

192.168.1.193

2 Monitor \

192.168.1.200 : 192.168.1.144

: Master 2

" : P

Replication

Application | -~ =+ MySQL

- == MMM

RIDABRISRAR LIRS 2%, # PXC, MGRFHUX S

Heartbeat+DRBD

https://syslint. com/blog/tutorial/drbd-%E2%80%93-heartbeat-activepassive—high—availability—c
luster/

Page 130 / 185 MySQL Guide for Oracle DBA




DRDB - Heartbeat , High Availability Cluster

10.0.0.100
High Availability IP

passive.yourserver.com

ECtIVE,yOUI’SEVEI’.CDm 10.0.0.102

10.0.0.101

fdev/drbd0 (mydrdb )

Fast network

FHHH: REFINMIRTHWIDRTSOY master server (FFARMENARE)

MEBE - 9 5 S DRBD EHIFABEHNS T A, innodb—flush-log-at—trx—commit §J sync-binlog INVJIRE N 1,
XSS T,

—EU4E: £ master FINEH binlog INIGTRESER, X slave BIFUAMHTEM, SEHAE—3L

),

KFZEEF Heartbeat WS ESRIRIE IR EN ST MFNESM, BUIRHI—20EE DRBD XN T AR
1RIE. FINBT NRBE—B mysql £ LIE, H=E mysql RF{EBEMOBGE, ARG EHUIRTIEY] _E4ksr
RIERS, BERBEBERE, WRRSOMEBHE nysal I2IEHRS.

e 22Ms. REMS. IRks, BIsEs k.
RR: RE—ORFZSERHRS, WAENRS, AOEN R, TREaREmR.

Heartbeat 7148

BAhibgs: http://linux-ha. org/wiki/Main Page

Heartbeat QIUEIR (VIP MBUE RIEFRIRS) M —EBEHIENRSSIIRRIVFER TS — B EEIRE 831
R4S, heartbeat £0 keepalived 48}, heartbeat QJDASEIY failover THAE, {BARRESLIINY GikBVRREK
&

DRBD 7143

BAiUgs: http://www. drbd. org/

DRBD (DistributedReplicatedBlockDevice) R—TEFHIRBRAIERIZRFS e ERATHBEREUEN
B, BRAESIE. THE. RSB ABRIIIBATHEHEEFIBRROR. DI ERNSD
MBERBB/ZBETHIRBRBNRNBRIALEF (MOIRSBEE AN /R EH (ABIRES SRS
AL, BHFMLOHYRAID], BFRETHRINS @S, LWMBES), EXEARANRE, FIEIES
LY cp iSPIR, DRBD 2E4% MySAL BAE AMSFMENEENSITRNLRZ —,

FHB IP 3l BIERS DRBD 52 heartbeat FRA
ohsl 192. 168. 56. 21 OEL 6.8 /dev/sdab 3.0.4
ohs2 192. 168. 56. 22 OEL 6.8 /dev/sda5b 3.0.4

yum install -y kernel kernel-devel kernel-headers flex
wget http://oss. linbit. com/drbd/8. 4/drbd-8. 4. 2. tar. gz
tar xf drbd-8. 4. 2. tar. gz

cd drbd-8.4.2

. /configure —prefix=/usr/local/drbd ——with—km
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make KDIR=/usr/src/kernels/2.6.32-431.11.2. el6.x86 64/

make install

mkdir —p /usr/local/drbd/var/run/drbd

cp /usr/local/drbd/etc/rc. d/init.d/drbd /etc/rc.d/init.d

chmod 755 /etc/init. d/drbd

cd drbd

make clean

make KDIR=/usr/src/kernels/2.6.32-431.11.2. el6.x86 64/

cp drbd. ko /1ib/modules/ uname —r /kernel/lib/

modprobe drbd

Ismod | grep drbd

drbd 28 RER{EN /usr/local /drbd/etc/drbd. d/global common. conf EEE& X{4EE1T]
cat /usr/local/drbd/etc/drbd. d/global common. conf
global { usage-count yes; }

common { syncer { rate 30M; } } HEHIREK, METRME
resource r0 { #HIE— R, 830 r0”

protocol C; HOERRAYE drbd BYC DI (BUERLSDIY, C NUIRIEE
HENGRDO, FHAKID)

startup {

1

disk {

on—-io—error detach;

}

net {
1
on ohsl { HIE—TDR, DAUZENEN 250D
device /dev/drbd0;  #REFIRIRE/dev/drbd0 HEESKIREMIES X
/dev/sdab
disk /dev/sda5;
address 192.168.56.21:7888; & MRITIBIEDINIHKD)
meta—-disk internal;
1
on ohs2 {

device /dev/drbd0;

disk /dev/sda5;

address 192. 168. 56. 22:7888;

meta—disk internal; #internal Rine@—1EEMNA

}

drbdadm create—md r0

/etc/init. d/drbd start

/etc/init. d/drbd status

drbdadm — ——overwrite—data—of-peer primary all

mkfs. ext4 /dev/drbd0

mkdir /data

mount /dev/drbd0 /data/

mysql 2%, MEOIRFSES LB mysql BFBY uid F0 gid B—1F, ANUIRGEESH nysql FIFEEROVEE
ANIERMBNEM.

MHA (Master High Availability)

https://github. com/yoshinorim/mhadmysql-manager/wiki

MHA (Master High Availability) BRI MySOL SRS ER —MEXAENEASR, ©HEZ DeNA

‘A8 youshimaton (IFHERTF Facebook NT)) F&, B—EMFFEWEN MySAL SIRMINE N OFELDHRFD
FMNRANSIBIRA. 7 MySQL tFELDERIIE D, MHA BEMIEIE 0730 #) 2 A BTN EUR FERBIE UiR
12B1E, FEREMBTHEIROEED, WA BEERARE HREHIEN—8, PUAREERN EsT

Ao
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MHA BY52+S

Manager . Y\
@ maste
MySQL-MasterHA-Manager ? F F
- masterha_manager N N N
- other helper commands D
slave slave

mast IySQL-MasterHA-Node

Y ? Y - save_binary_logs
- il s
& N 3 apply_diff_relay_logs

- purge_relay_logs

slave:!

slave slave?™ slave!

B Manager package: Can manage multiple {master, slaves} pairs

® masterha_manager - Automated master monitoring and failover command

® Other helper seripts: Manual master failover, online master switch, con checking, ete
B Node package: Deploying on all MySQL servers

® zave binary logs: Copying master’s binary logs if accessible

® apply diff relay logs: Generating differential relay logs from the latest slave, and

applying all differential binlog events
® purge relay logs: Deleting relay logs without stopping SQL thread

BRI DER . MHA Manager (BIETmR) F0MHA Node (BIEHAR). MHA Manager QJDASRIREET
—BIRIIOW B BB master—slave 8, HIUILBE—BE slave PR L. MHA Node TITHEE S

MySQL ARS588 =, MHA Manager SFERNITNERF D master PR, Lmaster HMHBERN, TIUBIIEH
FEUIRHY slave IZFHNFIH) master, REFETEEMEY slave EHIEFHTHY master, B NREERIIIEN
N AR B,

£ MHA BENEEIHRINZD, MHA ERMNSHIBNERSS HIRE JHHIEE, SAEEIRIEAENAER
X, BEAARREITH. AU, WREMRSESRAHEIENIARY ssh 1510, MHIA BIARE idH O,

R THIEERBMALL S SANOVEUR. 5 MySQL 5. 5 BUEEISEHI, U KRHTEIBELNNEL, MHA
TGUSHEPEBEERFK. WRRE—T slave S2INE| TR IHGIBE, MHA JLUBRKFE
Bl BN AT H ALY slave fRS383 L, RILTLURIEPIE D ROvEHE —3t.

BRI MA TR HR—EZM0NRE, RIERE WA, BR—EHRIESEPUNRIE=6HEFERSSE, —E
—MN, Bl—B7EY master, —BFELEHE naster, PI—BFTEBNE, BAEDRR=6RFSEE,

MySQL Cluster

MySQL Cluster

MySQL Cluster @—PEF NDB(Network Database) Cluster 3fES|ZEHTRENNDHINEBERS. MY
XEEsTRE, METUBMNEE, TREESSRIIEE. F0 Oracle Real Cluster Application
AR—HEHIRZ, MySQL Cluster 2— Share Nothing 89224, - MySQL Server ZBFAHEZHTTEUE,
SET RUASETRHENRERINEES AN,

MySQL Cluster KR FRATHEFMEIRSHIBN NN — M2 MRNMEERS, HEXRiEY NDB
Cluster SHESIZERLM. MySQL Cluster NINNEABVIRTLUSE — NI UNEIBEH TRANMHABH
B, PTEAUEMRS BIVIEEEABPIREBIERIRT, BERHHY MySQL Cluster MRADEZ TR
FNPUBETERS RFAABPEIT, SHRHEETUNBERERFBIIANF P,

MySQL Cluster BUARIBEEZHMUT=ZDEAL: SAL P, Data Tigd, Manage g

SQL T R RBAE R MySQL Server, FB TSI — M IREEGHEZ LNTESE, thE
BB, Query {L{tFIIAR , Cache BIEEZE, REHGMENIIERLS T NDB HIETRAENET . 17l
R, EARRAI MySQL Cluster FRBEDAYSAL TR, JEUBIARR — MM E 2T OGS 1280 MysqL
IR5528, RNMEIEHESIZES Cluster IBEPHINDB HraskiBiT. FTlA, SQL ES MySL RSB BHNBHS
@A MySQL Server BB —EHNX S, WAEAN ndbeluster SENEIN AT AT LURIOLE my. cnf
BEXHD, BILEYBMHSTRIERE.

Data " : Storage EAINDB FiEmm, Ml EEIRAINDB Cluster, Ex#]BYNDB @ — T AHBEINHES|
B, URNSRERBFAMIIGEMEIRE L. RFBINDB Cluster SAESIB2AE00H 31X —m, TTLUERE

BRETNEHZIAT PIRRXNIERS [##E. NDB Bt B XM EEEIBEMEIIEE, SKIRTS Cluster &Y
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B, B8— Cluster PDRRBBEIBHI— Fragnent, HFIR—TEUBDR (SE — 1D TROVKIRE,
M PSHBHNEEBME), FIUABERBEY, MySqL Cluster AEERASEMB SMQ#, 7 Manager
BRBIECE M config. ini, TLUEIY NoOfReplicas SEURHIEIBERHUD Hlo

Manage T : B TRATTEN Cluster EFHPZ M IRNEETIE, BIEESHNRE, BiIXAZ DR,
TWE M DRI TEMLE, UNKHEBENERNHIMES, BEDREIREE D Cluster INEDEDROEVR
SHHEIRMER, HEKS Cluster EHPR M IRNEENRREENEHPEMNAE TR, BTFEED
RIRE BN Cluster INENELE, QNIBE TEEPETSNERDETLE, PR ELED
I[ENRRf =

TER—M8 MySQL Cluster BYEAZUYE (HE MySAL BSXHESFM):

Clients / APIs

Custom
mysgl MySQL FHP onnector]) Iconnector/ M Clients
enk C API (NDEAPI)

e

F

SQL Nodes
mysqld [5]

oo,

Data Nodes

NDB
Management

Server
ndb_mgmd

MySQL Cluster WNIEiEiE
252 MySQL Cluster BARER/D—EEDRENKIIEIRINEE, — 1 SAL PRENRII MySqQL
server LNBEFOFR D ndb s FASLH NDB Cluster BILHAEE,

https://dev. mysql. com/doc/refman/8. 0/en/mysql-cluster—-install-linux-binary. html
mysql-cluster—gpl-8. 0. 14-1inux—glibc2. 12-x86 64. tar. gz

Z%E MySQL Cluster

SQL nodes:
shell> groupadd mysql
shell> useradd —g mysql —s /bin/false mysql

shell> cd /var/tmp

shell> tar —C /usr/local —xzvf mysql-cluster—gpl-8.0.14-1inux—glibc2. 12-x86 64. tar. gz

shell> 1n -s /usr/local/mysql-cluster—gpl-8.0. 14-1inux-glibc2. 12-x86 64 /usr/local/mysql
shell> cd mysql

shell> mysqld —initialize

This generates a random password for the MySQL root account. If you do not want the random password
to be generated, you can substitute the ——initialize—insecure option for ——initialize

shell> chown -R root .
shell> chown -R mysql data
shell> chgrp -R mysql .

shell> cp support—files/mysql. server /etc/rc.d/init.d/
shell> chmod +x /etc/rc.d/init. d/mysql. server
shell> chkconfig ——add mysql. server

Data nodes:
shell> cd /var/tmp
shell> tar —zxvf mysql-cluster—gpl—8.0. 14-1inux—-glibc2. 12-x86 64. tar. gz
shell> cd mysql-cluster—-gpl-8. 0. 14-linux—glibc2. 12-x86 64
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shell> cp bin/ndbd /usr/local/bin/ndbd

shell> cp bin/ndbmtd /usr/local/bin/ndbmtd

shell> cd /usr/local/bin

shell> chmod +x ndb*

The data directory on each machine hosting a data node is /usr/local/mysql/data

Management nodes:

shell> cd /var/tmp

shell> tar —zxvf mysql-cluster—gpl-8.0. 14-1inux—glibc2. 12-x86 64. tar. gz
shell> cd mysql-cluster—gpl-8.0. 14-1linux—glibc2. 12-x86 64

shell> cp bin/ndb mgm* /usr/local/bin

shell> cd /usr/local/bin

shell> chmod +x ndb mgm*

B2 &= MySQL Cluster

SQL nodes and Data Nodes:

shell> vi /etc/my. cnf

[mysqld]

# Options for mysqld process:

ndbcluster # run NDB storage engine

[mysql cluster]

# Options for NDB Cluster processes:
ndb—connectstring=198. 51.100. 10 # location of management server

Configuring the management node.
shell> mkdir /var/lib/mysql-cluster
shell> cd /var/lib/mysql-cluster
shell> vi config. ini

[ndbd default]
# Options affecting ndbd processes on all data nodes:
NoOfReplicas=2 # Number of replicas

DataMemory=80M # How much memory to allocate for data storage
[ndb_mgmd]

# Management process options:

HostName=198. 51. 100. 10 # Hostname or IP address of MGM node
DataDir=/var/lib/mysql-cluster # Directory for MGM node log files
[ndhd]

# Options for data node "A”:

# (one [ndbd] section per data node)
HostName=198. 51. 100. 30 # Hostname or IP address
Nodeld=2 # Node ID for this data node
DataDir=/usr/local/mysql/data # Directory for this data node’s data files
[ndbd]
# Options for data node “B”:
HostName=198. 51. 100. 40 # Hostname or IP address
Nodeld=3 # Node ID for this data node

DataDir=/usr/local/mysql/data # Directory for this data node’s data files

[mysqld]

# SQL node options:
HostName=198. 51. 100. 20 Hostname or IP address

(additional mysqld connections can be
specified for this node for various

purposes such as running ndb restore)

H H =T =

[NDB_MGMD] FINBEDROEE, REE—T
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[NDBD DEFAULT] RAE MBI ROEIARE, T8 DR (NDBD] P AREEEIXEET, REEE—T
[NDBD] TANEMHIETANRE, JUBZ TS

[MYSQLD] ZF7: SQL i E, JUBEZT, DBIE ARG SQL Bl ip Bl ; BOLIAASE, RIR
B—NE0Ha, ®BNMIE— ip I LUHTIAIG. PRy MRS O BSREE AR TS89 SQL
RRj=tat:

BE) MySQL Cluster

On the management host

shell> ndb mgmd —f /var/lib/mysql-cluster/config. ini
On each of the data node hosts

shell> ndbd

On each of the data sql hosts

shell> mysqld safe (service mysqld start)

BE MySQL Cluster BIIRTZS

shell> ndb mgm

— NDB Cluster —— Management Client ——

ndb _mgm> SHOW

Connected to Management Server at: localhost:1186
Cluster Configuration

[ndbd (NDB) ] 2 node (s)
id=2 @198.51.100. 30 (Version: 8.0.14-ndb-8.0.14, Nodegroup: 0, *)
id=3 @198.51.100. 40 (Version: 8.0.14-ndb-8.0. 14, Nodegroup: 0)

[ndb_mgmd (MGM) ] 1 node(s)
id=1 @198.51.100. 10  (Version: 8.0. 14-ndb-8.0. 14)

[mysqld(APT)] 1 node(s)
id=4 @198.51.100. 20 (Version: 8.0.14-ndb-8.0. 14)

Az MySQL Cluster

mysql> create table test (id int, name varchar (20))engine=NDBCLUSTER;
mysql> insert into test values(l,’ oracle’):
mysql> insert into test values(2,’ ohsdba’);

mysqldump ——add-drop—table world City > city table. sql
DROP TABLE IF EXISTS City ;
CREATE TABLE City (
"ID" int(11) NOT NULL auto_increment,
"Name™ char(35) NOT NULL default ’’,
"CountryCode™ char(3) NOT NULL default ',
"District  char(20) NOT NULL default ’’,
"Population  int(11) NOT NULL default 0’
PRIMARY KEY ("ID")
) ENGINE=NDBCLUSTER DEFAULT CHARSET=latinl;

INSERT INTO "City VALUES (1,’ Kabul’,’ AFG’,’ Kabol’, 1780000) ;
INSERT INTO "City VALUES (2, Qandahar’,’ AFG’,’ Qandahar’, 237500) ;
INSERT INTO "City VALUES (3,’ Herat’,’ AFG’,’ Herat’, 186800) ;
shell> mysql world < city table. sql

F A MySQL Cluster
AEBEBTSHITX NS, data node RBTNXM, SQL Node AEBRIKA, TBEEFMEXTD (LW

mysqladmin shutdown),
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shell> ndb mgm —e shutdown

/3 MySQL Cluster

ABEEIRNT

shell> ndb mgmd —f /var/lib/mysql-cluster/config. ini
1t Data Node HfT

shell> ndbd

£ SQL Node H4T

shell> mysqld safe &

PXC (Percona XtraDB Cluster)

PXC STH S RSB TR, MERDN BH KE M. BRMNH InnobB S|%, FIEHNREZETR. BUPR.
SENHRBNRZESEF AWM. WRBIMES:, MHREE) galera, BN THSH /G, XiPHED
RFIIEAR.

{8]18 Galera Cluster

https://mp. weixin. qq. com/s/rARGIS6F5uQ65npHSN3H1g

FNREEM S Galera 3EFHI MySQL E£8%, B—FhHnTlRN, HUBAH=ZN, SERRNSTRLE, BalGalera
Cluster B PMIRA, DHIZ Percona Xtradb Cluster [ MariaDB Cluster, EEETF Galera 8y, PTLUX
BEHEFRN Galera Cluster 5, RN Galera ASGEEBEZ MDY, Ll Galera Cluster g2
multi-master BUESE¥ZRMD, WE 1 Fm:

P o Galera )
= Replication [*

LRPE=TBI, BT —PEE, ME=TDRSEBRNEMNREAE, ENEBILMERNEDR, =
POREXNEFH, XFP—ARIRNY multi-master 2243, HERFMEE ANEREEIEN, MEEEZIFTR
PIERR — 09, REVHERBAN, EAR—IPIR2E, SHECTRFMERLIEE DR L,

XIPRIBARZTAHIE, B—PETTRRM,

—ROBADER, AXTEHLE, BER—1TPERE, XTPERNIIERBRINER. BIEERI,
PR =T SPINABERTE, ISITEZFPInSRPIERITT 8%, BIUIEENE (i
FSMAEABEIENT N YLUBIXEILH) FF, BAX T PEREZE, BT X=TSPINREEZ IS
BEERHY, FPRRFREEITEHOEIRRDL, EEPERT, PERENRE SRS
SRPIEREUEETIE, BT XTRIHZREA, PUTE#R 5§ ENEHEBHIMVETEA—EE
D@, \MIUBEIEMNESRNSELRE, EAFHBLOIBR N, B&EPSIE, WSl 9gd
A, MItHs, FET=.

RNH LB Galera Cluster

MySQL ZEEBEAEYS, TIBRRZHARBEN. LHEEE STRINE, BeMRZ, A MySoL &t~
L, FESHREeERSA. RIENENT G, AXFRTNERM, £X0H, DaBRIM
WAFVIIHI 58, ELI0 MHA, MM SFEAARRME, MXLREE/ N TRYEES IRRIZHEDAII
primich

R=ZHR, BARBNER, —ERAENER, B WS NEMEI, KENREETRRIEATE—,
RERAISHARANDIDERRI NG, MR, TR, RERBIMAEILE, FREH
B, BhRBAEFEMEA—BENTEMME. IMIEMTE —fPHELME, MEAR L RX
FTE, RENERREEMNSHRIIFN “EhAe” 285,
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ZoHIE, MySQLHIBEXRS, Galera Cluster R IFRE —— MILZEG5TEIZRM,

BEERANEMNEHIZRME, Galera Cluster BERIIRRINAME, =TSP (HR) 2ZiE, ENBXAR
BXVEH, multi-master Z24HY, EXHROANEANNR, EBRIEBDEEMEN L, TRBI1ES
1Eft.

T4 WySAL BYERANED, BAMESIIL—FP multi-master 2218, BR—RBELRENARES, L5k
RAEBTIRVAREEBY, HEUNRZ 2 M PROBR N, — T DRRESBHNE, MR —THR
RESTUNE, AN 2 M DRZEBEBMES, BN 2 T HREANREAD, AUEFIAEPR, &£
XMAEZ T, JUEASLINZ naster B2, T MURIEAVENTTREMES —EE. BXM/SIUBAER*
WRERG, ANESENEHTR, FEAEET RBIE, AREERN EHERE

Galera Cluster QQfO/fR)R|a)@
Galera BYS| A

MECERB, Galera Cluster 2 MySQL {12 TEES— B, 2B ANOSEBEER Galera M
8, DRI MySAL @ EM > F89, {88 Galera Cluster i¥, WARERILEER. SEIM PR
RAHIE, FEIUEARAFIONBRERESHER N, TE&E DR, BRSFZREA, #18 Failover
TRIEEBL,

FTBERY Galera Cluster, FEXY Galera FTIRHAUEE0] APT {5 748, XL AP N R TEEBURE
EENOERY, BYXLOERE, BB TELNSTES, IREARALER), XL APT BIRER
Write—Set Replication API, &#RJY wsrep API,

BITIXL APT, Galera Cluster 2ft S ETHIENEH], B—FFUNBLTERG, —DREREHIE
B (FRASER), MIBBRENOEIEET, M85 SIX MBS LS Binlog, 8T HRES
HIBSE, BESXWESESIEE APPLY WIINSEMELYY, WRREPRING, X TBI/MT ULELR
R, WER APPLY, XTHIR, XTEFRARUNNZRRR S, REEHEFERE, FERUSNSS LY
RRIRIE,

XORNER], BERRARELESEH, K t2—fEE ENED, BN T DRESATRRE
BRI, BERINEE TSN, Galera Cluster BRI —FPFRMEHIGIEM _LHY, BRIRERDHY
BT ORERALH, LN LASAN, BSHEIE, ABLEE ERASEHIMA -, SRR
LG, WREIA—T, tWEE (1BX) BAKD, MAENTHIRERPE, ALRBEIEEEES
SR, XIPEYfx Galera Cluster RERVO NI A —BEIEN D RiBLERS, AR B shutdown
So

Mm@ Galera, BA EE@EIHMIRENPER O SEIFENY A nulti-naster, Galera Cluster
7E MySQL &£750h, £ UM0ERI S IFEEERH, BaiGalera Cluster EENINEERFW N 1D
|:

2 EIFNZRIRENES, TEONRESEEE, HERM.
[APEH: EEANATRZIBEERY, REER, HHEERECG, FEAEEK.
FRES: WD APPLY HIBHN, I THIT, BEGHIERERM.
HELDIR: AEMBIEENEN, BARZREA, VERS2.
SR . EIRS S, WRHIEEES, RBRIEERRIINBIR, AOURSNEMEIERED.
EPRBERE, THRASXIEREIFIGIER/.
> BimmalE: A TR, NSEV4ERN, ISERIENE EMBIEAREA LTS DIeM,
Galera Cluster REMAEL IR, FAEHETN—H.
> XYNAFERR: £3N%Er, WNAREREEEN, JIERIEAR. ME s, RBLUREAGalera
Cluster 2—PEIRRRE, NAHIE—3E. SRULSHEDEBEeRINSTRBRASZR.
ATz IED, BERAFRERZTEETEN, XEABEMBIRIAE, Sk, BRI MysqL
FMESIENER RIS AKETARN T, M GaleraCluster 2—PEHHEAR, S— N AMTAER
R, IR TR MRANGS, BEBEINERIED, [RIBHONFMZIN, ERSE LSRR
AR, FREBR\IBRNCETR], XTRNEZASIZE T NMENI MR, ZERERSABN—LRE,
SRR NFAS Galera Cluster B,
BRI LM, BACEPTRIRN LM, ST MO E:
» Galera Cluster BERS: Galera Cluster EFIEVAT, AE2ETF Binlogty, X'Na@, thg
—ERAYBH, RNEHR] Percona Xtradb Cluster PISKIIBIRRAD, 7R Binlog X825,
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E2TLUERD, XRETRZA, EXXig 25, R2AEMT, #% 5 FARRB[FEABinlog
T, KrEEALICREENITF S8 Rz, SEDIEBIE S BSENNMETHER,
B A/ s SE KEY, M Binlog 2B 5 SEMI DATA, XAE— KEY-DATA Fi@ 55, KEY
#0 DATA DRIEBREEWERL, KEY 2FKRIE, WIFSHTBEIRE P, M DATA 2%
ARIEBY /G, i APPLY 89,

> Galera Cluster 9 &RIZH]: IMABSERE, Galera Cluster JUSTIERD, HIBEBNSE—
mE, HEES MO RLE, £ARBYBinlog INFBER—HM, X5 Galera AT, KINBVFE A
HFEIRAATH. FIEHN_ LRI TENGLS. Sl N7, IBRXFE 2@ IFH RITEI IR EE.
XHEZEERIE EERABEM, TEHENTRES,

Client s Group Another
ien erver u
UPDATE idgd
— I
native ‘
processing
- OK
COMMIT
e replicate writeset >
receive with | global trx ID
certification ‘ certification
OK not OK not OK
commit_cb
< OK
< DEADLOCK

LRENESFMPEERY, NEPILUREELE, NESNTHE, BNbhT, BRSEKE B3
SERIE, BIASKRERNEMNIE, UMD (1BXY) WRISE2E, FHSHRGIE. S5 APPLY
REERFE, BUNHEXTE, JUREBERS—TTMERNENEMES, TERE—THERME
HFHREHHTNB— T ERHNE:

a. KWHIT: XM, BBFHTORINE, TLOR, X THRITURE, S8m MySeL HUTRF
2L X5, AREGISRMESEBBENFRIZH S, MARZ Galera Cluster HIFAITH S

b. BEAX: HTR2E, MEITRIME, ‘R ZABTRTENSE BHE, M TRIEZEBH
B3, £SERXN, BRBT, XTRIET Galera Cluster FRIZHIN—ELD S o

c. BERIE: XM, MEBHNVBEIRG Galera Cluster IIES, RIERELRINSS, SIS
ERERFEHRMEE, BN SR PRFIDEVEIERE KEYS, KAMERBEAN, KHESAZTINU
WEEY, PBLAXTIRE, BEHTH.

d. BHRER: XTHMER, B—TSFITRNNRE—THMERT, RiETm2E, MILUEARZNES,
RANLFNEENTR TH, MBERIBMENF RIS, BYUBISEREHETIN, SN

repl. comnit _order, YIRIREN 3, FNRIMELITHNT, MRXEBAAPMEETH GRME) B—FPR
B, RAHFNERE, SHPAA DR HERN Binlog 8582 —HFH), BHEDPHR 5T A DERMSE. B
EENERE, UEBilsBiuiE.

e. SEAPPLY: XTNE, SEEAN/IMERELAR—H, XTMEEMNTREESE MA1TRREE
MTNER, BISERIEFISEE APPLY, S5 APPLY B9H RIZH], B 558 wsrep_slave threads XA,

REAWIZG, WBESHERIXARZGE, WRRERBXAN, MOUHTS, MHITE, MEs
# wsrep slave threads BYEIE S, wsrep slave threads QJLIZIBSE wsrep cert deps distance 1%

=1

el

EPXCH, B—1SH fc_limit, THLIZESIZ0U flow control limit, FIRBY, SHREZEHIF/N
[RHIN=RE, BaWERRMT AR ?

WR—EEHP, EMDPR, FBE/ T IROBHERRMEE, HBEBT DREDK, SEEBBER
T, FESNRE, SEOSRE, NDmAPPLY iy, I8, Bailik, EEE—M2MevRE,
NEBIRETHA 2 W5, ALXMBER T, MESBEMDRIVTESINER, ZIPADIBER.
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RIBMIREINER S, B4 Galera Bt E—EEIR TEA 7 XHFERSHSRIN™ &, IXFF Galera Cluster
MER—TENRIONESR S, EEEETEBBRSHELS, BLRBEE, Galera BAFILXIPEIB
RER, BLIKN, MZLDEFERRENSES, ges. fe_limit, XPSERA MySAL 41
wsrep provider options IEHEH), X NSER Galera N—PSEES, BXTF Flow Control BY, &
B4E gcs. fe_factor, A PSHNRNE, SN DRIERISFZHEBI ges. fe_limit BIER, WPR
FhARER—" Flow Control, MNP aUEIRNSSEUINT ges. fe_limit * ges. fe factor fY, &S Flow
Control I\ IRBARE—MERIES, LBEIMEFHBMES,
BRN—AAXRIL, MIWNaER, TEE/ LT —RAXANGE:

> RZEFCHEBHMR, BHETELID@ S, thil I05RHE, RIg, CPURBES

> RZEFCHEBHMR, ABHEEENAS, tBpmaEEAZaNR, SBWlEs Load g, 10

> RZEFCHERHMR, BAHENHEEAKNQHM, BRELRIE, —RRABREEHLAS, EMND
SEHRIEALEE, BBANNTRESFSENRIM TN IRBHEAER]), TGUSERESH
wsrep_cert_deps distance BYE, RIFBMDmBIwsrep slave threads, IINRIZEDAFRA
FEEHD, XMNAMITLUXHFRER, REEFEE T ITROBRETRSBEBEN, BLEET
PURITSE, MERTAMRTSR 2 34— B2 R IEEMNEH TR DB —1F.

> REGAEERBERNR, AN Galera NEFIRTERD, PILUIRGEXFENRN, PR
SETBEORENN, L—TEIEQ, BFH IR, MATRNEIZE, MEHXNE—TH
Binlog fl—REXRITH, XFSBX TSR TRNT, tEEFDTRNTIEHS, HEBE,
MNMESBM B SHERIE M~ 4 FCo

gEY, HXXLE, kR EMNERIIERNTA, &4 MIE, 7 S Flow Control 8IS
T, BRUHARKES)L.
BIR2H0
BIR2Z[AS, EFEMT Galera Cluster 2fg, ARIIRZIOR, &AL DDL BIHT, KESE, MNMS
BRSHARE, XSRS AMFHRE.
>  DDL {fT-RIUMER: ERINASTEERE, 1E Galera Cluster PHIT—TARRRIRE, &5
BENESHT—RNEAN, BRE2SANITEHOUSS, HREHE, XIMERHLRTE,
SBELTEATRS T, RERERHREH, BNRDIBEIRENSTH, DL TR —TIR
DHNIFE, ABLBITHITOER, BARNTRA, MF2A, BRNENTRE, HEESSRa
SREURIES, X MNOBIERNERR, BRINKIBERTRAN, NWRIULUXFEERIE, KX
—RBEPR AN, EFBIT osc (pt-online-schema—change) R, XIFFHMREHVES 5IX N
A,
> BFBI: BT Galera Cluster ZEF{T DDL B, 2 Total Ordered Isolation
(wsrep_O0SU_method=TOI) B, PRIRANVIZRIEE TP RESRNMNTH, HAXTFRZ DIL 1,
2 Total Order 89, ANE—TBHBEBEQ@—1 CTID{F, DDL tARFISN, [ DDL A FBIZ
=P, MDL8{ (Meta Data Lock), REBEHITIIED, 1BFT MDL gi80FP5, FABER T, I
DDL {55, RETENERAX TSNS, RARNL, FEBRRES, BBREES, HARNE
FEWMBILPIRE, PALUXHR—T Galera Cluster 3, XF DDL EZRENT. NTX
PMIEHRRBENERR, WRVEER, NMIXTHRIEETLUES, FTILIBR.
> ARz G: KIEE “BERBEL”, WREHENE— DL RIS, SHEIEHHBNAT S,
FrENSIEKRE Hang (3, BLTESBAR—TIE, RHEARS, BEECE IR LEEHA
kill connection id, FHZXEBIAVWRIE, AL, BANRREIISEIR THR: You are not
owner of thread connection id, [VINTIREBLESRRT, MIXMPBEN T, WRLEHLE
BRRSE (X TMNE, —MERERES, —FHKPIHFERRE S, MEERET
RFT), BEARME DL TTE (BB MEEE_ LLENUSERTFATRSIRE), BRIE
HIEEEZKIL B, RREB, HAME— T IRRR% RS, AEEBEREHHT ITREIE
BILENFLSE, XTMMIEBAK, R Galera Cluster P, FAN—DI, FTRIESIIN, B
S HULX SRR,
ERm=R
IFEXY Galera Cluster 2&8 5 R SHE, BIXFERY“5EE” 201, M 4HS N4 TLUSAR ? (&,
Wfdip R X ANESHERIXENLMAE ? HTNRa, RMim, RONOTLUREK, BHIZ. JLUEITE
JVNEE, RITBEERTR.
> BBER M B Galera Cluster, TLURIEHIER—BUMER, PAIIEREESN AT IIHE—
BHAEREMEXR TSR, RS, ERENXMFME, FAIER)LNA =ENER
Galera Cluster B9&5—KF,
> ZREA: XEERPIZLAEANER, FEEXFUZREANLIRMERS, FEBNR,
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BNET2REAN, ITHBEE DBA EREPMEESSENNER, T FmRNS, HEIEE
BARBA, BNRBEINES, MAELRAZREAN, NMSESEDRE, DRZBREDR
BERTE, REFTRIRBNIEF DR, XRRINARRE, M I2REA, EVREZID
WEREBNZREA, NMASRINENEE, RERRBIMEREBERF DT XTHRIE,
T RSUHNFMS, HRIFEERE.

> MAE: Galera Cluster, FEXXIFRSB—EUE, =T5EQ), BRLURKEMERENMN, PERTEHE—
B, BRa):” MRS, SASSEMEAE, XEORIBRANERERRIE 2”7 XE
KRIBIRHZ, XB—MMENE, B2/0SS, QPSKFH Galera Cluster AEEHEH ? FBZA
ZH (SREEEW, JUBTIR—LN), HERIFBSMREERERT T, tBIFS MY Galera
Cluster EEBERAREMET R, BRE=2/DMS, MIUBARYE, Galera Cluster INRZ MySqL
FIEPHIRRE

B EFEA PXC

https://www. percona. com/doc/percona—xtradb—cluster/LATEST/index. html
https://www. percona. com/doc/percona-xtradb—cluster/LATEST/overview. html
https://www. percona. com/doc/percona-xtradb—cluster/LATEST/install/yum. html
https://www. percona. com/doc/percona—xtradb—cluster/LATEST/configure. html#configure
ohsl:/etc/my. cnf

wsrep_provider=/usr/1ib64/galera3/libgalera smm. so

wsrep_provider options= “gcs.fc limit =2048;gcs. sync_donor=no;gcache. size=4G"
wsrep cluster name=pxc—ohsdba

wsrep _cluster address=gcomm://192. 168. 56. 21, 192. 168. 56. 22, 192. 168. 56. 23
wsrep node address=192. 168. 56. 21

wsrep sst method=xtrabackup—-v2

wsrep sst auth=sstuser:oracle

wsrep slave threads=64

wsrep sync wait=1

binlog format=row

default storage engine=InnoDB

innodb_autoinc lock mode=2

/etc/init. d/mysql bootsrap—pxc (systemctl start mysql@bootstrap. service, Linux7 DL t)

Grant all privileges on *. % to ’sstuser @ localhost’ identified by ' oracle’ ;S{ZE FEBVZIX
grant reload, lock tables, process, replication client on *.* to ’sstuser @ localhost’ identified
by *oracle’ ;

flush privileges;

show global status like wsrep% ;

ohs2:/etc/my. cnf

wsrep_provider=/usr/1ib64/galera3/libgalera smm. so

wsrep_provider options= “gcs. fc limit =2048;gcs. sync_donor=no;gcache. size=4G"
wsrep cluster name=pxc—ohsdba

wsrep _cluster address=gcomm://192. 168. 56. 21, 192. 168. 56. 22, 192. 168. 56. 23
wsrep node address=192. 168. 56. 22

wsrep sst method=xtrabackup—v2

wsrep sst auth=sstuser:oracle

wsrep slave threads=64

wsrep_sync_wait=1

binlog format=row

default storage engine=InnoDB

innodb_autoinc lock mode=2

/etc/init. d/mysql start (systemctl start mysql, Linux7 Dl E)
show global status like *wsrep%’ ;

ohs3:/etc/my. cnf
wsrep_provider=/usr/1ib64/galera3/libgalera smm. so
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wsrep provider options= “gcs.fc limit =2048;gcs. sync_donor=no;gcache. size=4G"
wsrep cluster name=pxc—ohsdba

wsrep cluster address=gcomm://192. 168. 56. 21, 192. 168. 56. 22, 192. 168. 56. 23
wsrep node address=192. 168. 56. 23

wsrep sst method=xtrabackup—v2

wsrep sst auth=sstuser:oracle

wsrep slave threads=64

wsrep sync wait=1

binlog format=row

default storage engine=InnoDB

innodb autoinc lock mode=2

/etc/init. d/mysql start (systemctl start mysql, Linux7 DA F)
show global status like ’wsrep% ;

Bootstrapping PXC (Percona XtraDB Cluster)MySQL (Percona Xt[FAILED]ster) is not running, but PID
file exists,

MBS pid, F B grastate. dat BEIHY safe to bootstrap IS 1

MGR (MySQL Grouo Replication)

MySQL 5.7.17 &% 5 —1NEEHITNAEE Group Replication HEH,

Group Replication T4 7

gJREREHAEN: B Group Replication FRAILR Mysql TROBEETE—H
TWHPER—TMIRTEINGE, B TREs8mEr, HHRIEEEN—8E.

¥y -

(lReplication Group
kS

BERSEMNEHEHLEXT ?
HEFEMEHREDD, slave RE master BI—PHYE, master SMBEHIHNITEIRE, AE slave 2BIR LR,
slave HEZ NHIREMRFFH master RF—Ho

MEAERIP, KRERZ naster, — P master WR|EEKSG, LIRZIX MBS 2R, WIUBFIE master,
AKEARUG, BT TXTMERE, SN, AT, XHFERIE T KKBIEHEE—1F-
MGR B94F

(1) 58

BNE2RDHIN— IS TE Paxos SKRIFEDUREE

(2) BBt

RABARKZH IRINEM T RS T

BEMOINE, SAANRTEZRZAPRN, AEHIMER, ZRCABMARNEITE
RE 5 BRI

(3) %

ORISR ERE R B 50

FomANG, SENEMDR EAERE, BRI AEM D RS —
WREDRERR S, EMTRBRR, BrEPH grouw 52

(4) ®B
A 28N 0 2EERN

BRIV, 2BMEE, PIaEIMRIEETE BT
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ZFIERNT, FTA server HTULITAMNEEFIRIE

RBHR

(1) s

PII=HIRERS, R2— T ERRENEHINE, server HETIIMNIBNREWE, HEWINEGER
0l

(2) TBDA

DRV ESRENNEAESE, £ Group Replication FIOUSIIEIBDR, 8TOAXVN—
Sl

(3) BREMEH
ERE—H master ZREBRIIHA, OB MESANGEZEETTY BRI

MGR YEFSRIHZ WySQL BAEENSITRMERLR, ETRESHRA, HUUEBHILIIRE. HB3T
EHYRFIE -
> SHINERIRELBENS, IRTE Backup + CHANGE MASTER BEHIRRL out 55
> B Paxos MVIRMHEURESES D RAIER —FURIE, 138 35 MySQL EAZRY T &RSHIES.
IR S B EFOIRIBZ MY T MySQL AR R —H0LE;
> EFHEFMBTROEA, XREZAFBRELKNINGE, @A TETMEHNENMELE, FIEDR
xS, NIUSOARBLKES;
> BRRAMBHXSHONROHR, RASHSENTFEME.
https://mp. weixin. qq. com/s/Tr O1DNKDA6CXZS4IV1Bdw (ZEFHE)
B/IMKAHAIE MGR #RJ9 MySQL ARBY RAC, 7R, XME LML HIRRBIRABVZERI, MGR 2 Share Nothing,
Oracle RAC 2 Share Everything,

WK Galera A BESIR, MGRADGelera IFRIBR. MEBE —IONMBENATEE~INE=TA
Galera SURMROR, EEBERLRT. BMIIEZNSBMAMEL™E, BEELEEMINEPHER
1§ Galera NEAFINE=BEZHIM S,

Galera vs MGR

MGR BUE R fET
> WSQLBAH®, RIEBRE, BERAEXRS;
> MGR 380 Paxos 1DiY, MEAEERYS, BfE MOR ERB¥DREB, MAHAETAR. RS Gelera 3K
RREEB=T1m, MESHINSMBIEEEAREMLIDIR ;
> RZMRIFASYE, M Galera {325 Linux RE

MGR BIBR T

X3ZF5 InnoDB 3k, HEBGKFT—EEE— TR, BFRwrite set BOPION ;
INTHTFF GTID R, S B8 IUNINRE N ROW, AFEES write set
COMMIT TJRESSREM, FFRBREHREREIIEBIHS

Bal— MR EHFZTF I IR

ARZRFIMBT save point §i4, TTEMEBENARCN SO HCER
BI85 AT binlog event checksum

YVVVYVYVYYVYYVY

IltAN, Group Replication HE Paxos fiXEGH S KEBWLIIIE, HIN0:
> HEBEZE, SE0: group replication compression threshold
> KEUREM, Z#:. transaction—write—set—extraction
> gtid DEALH, SF gtid assignment block size
> BEEALHN, S#: sync_binlog JBUREN O

BR SRAR—EUEIRIRALIIN, Group Replication i T2 NRmABNEA, BXYUEASHINRY, HS
ANHEFITFEHEBHERN. AZTRAPREBEZEPRIVWIERIE ? R, IUSZZRINED
BRDZR, REBNIRRENDNRERMBNDK, MERABERPRIA,

BR/3, Group Replication ]| ¥” BRELRE, EHTEHINTHREMEES. MEIIHESEY
DAIIRIAT, REPHR.

IMVIURIA, PhxSQL 2RI, TIEHR, . M Inside EHBERS, Group Replication 2RHIIER
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BASEENSMIESE. NI TBES, ARTAZREBIREDXM. KSEXHEERR, HF
RET BRI,

RELUASR T 8B BAS bl

MySQL HEIAERLER. FEPSER, £ 5.7. 17 SIATAEMER, XRETOHN—BMEE (Paxos
TDINBIZHE) SKH.

—PMARTED IRER, RBRIESHIADABEHEEE Z2ATUESEN, A2 MR
SHINRHIRSS, BER—IMEORINARAN ZERBRA,

WF, XEeNTBUOEm.

https://jin-yang. github. io/post/mysql-group—replication. html

44

MySQL BEFHISSIMET B, Eiraan MySoL SmlEEM , RS binlog. GTID. row-based
logging. InnoDB. Corosync(=73) ; JEEREAMREANSENR Corosyne HBiig,

ERsd

85, TEMWMASE] WySQL RAREBXRAEH; Kfrt, JUESES plugin dir BR NBEHBE
group replication. so ENNVEBNTD,

WTR— T EENEENH, TEERRE, FRAR group replication start on boot SEKM, S
—MRBBBINNTFZSH.

https://downloads. mysql. com/presentations/innovation—-day—2016/Session 7 MySQL Group Replicat
ion for High Availability. pdf

TEHRESIUAME MELEHNB SR ESH, XBANINRE, IUDNBTRR WRBESTNER, X
BRI, —EBE=6MRS5SEHKM.

# only the last two sub—sections are directly related to Group Replication

[mysqld]

server—id =2

datadir = /var/1lib/mysql

socket = /var/1lib/mysql/mysql. sock
pid-file = /opt/mysql. pid

log—error = mysqld. log

# replication and binlog related options (XLESEARINR)

binlog-row-image = MINIMAL # BUBEES, B/ binlog K/
relay-log-recovery = ON t BEREN M relaylog SREYUSER
sync—relay-log =1 # B BEANBAAERFTANL
sync-master—info = 1000

slave—-parallel—workers =1 # IREIENFHR

slave-parallel-type = LOGICAL_CLOCK t R FRBRINS BB A
binlog-rows—query-log—events = ON # ROWAET, binlog R0 SAL 58, HEHHE
log-bin—trust—function-creators = ON #t ANEHRIEERIZBIRE
slave—preserve—commit-order = ON t BENSHIEREN, RSS5FEHLEINH
log—slave—updates = ON # BERQINEARL binlog

" INDEX_SCAN, HASH SCAN’
ALL_NON_LOSSY

slave-rows—search—algorithms
slave—type—conversions

# group replication pre-requisites and recommendations

log-bin = mysql-bin # FF/E binlog
binlog-format = ROW # BaiR3#F ROWET,
gtid-mode = ON # RBW N MSHBE) GTID
enforce—gtid—consistency = ON

master—info-repository = TABLE # FTESERGAERD
relay-log-info-repository = TABLE # relaylog EERGBERD
binlog—checksum = NONE # HUB checksum
transaction-isolation = "READ-COMMITTED’ # |8)fREi0]aES A Ol

# prevent use of non-transactional storage engines
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disabled storage engines = “MyISAM, BLACKHOLE, FEDERATED, ARCHIVE”

# group replication specific options

plugin—load = group replication. so # NELEEFvEE
group replication = FORCE PLUS PERMANENT
transaction—-write—set—extraction = XXHASH64 # MURMUR32, NONE

group replication start on boot = OFF

group replication bootstrap group = OFF

group replication group name = 550fa9ee—alf8-4b6d-9bfe—c03cl2cdlc72

group replication local address = ’127.0.0.1:3307

group replication group seeds =7127.0.0.1:3307, 127.0.0. 1:3308, 127.0. 0. 1: 3309

InnoDB BYIEFRBIEIHI TR EPTACN N0/, RIRGAE2EA REPEATABLE-READ FRE A, M
2{6F3 READ-COMMITTED FRERS.

WHRHE T —TEEEEHIHA, TBE /tnp BR MEE= WySQL RS, 1EILHA
build-group—replication. sh .

BET/E, JBTN FonSESE BRIARR.

mysql> select * from performance schema. replication group members;

XTF Group Replication BVEARNPBTILIBE High Availability Using MySQL Group Replication (PPT),
HE AR o XYF MySQL B Group Replication M43, EFIIE, RITNEE, JUSZE
mysqlhighavailability. com, MySQL Group Replication’ s documentation!

MySQL Group Replication BYSEIRTIUABEILN The Database State Machine Approach (PDF) (& A
BBV =T

(Rlf=30F 2 N

transaction write set extraction=XXHASH64

loose—group replication group name="aaaaaaaa—aaaa—aaaa—aaaa—aaaaaaaaaaaa’

loose—group replication start on boot=off

loose—group_replication local address= ”127.0.0.1:24901”
loose—group_replication_group seeds= “127.0.0.1:24901, 127. 0. 0. 1:24902, 127. 0. 0. 1:24903”
loose—group replication bootstrap group=off

The loose— prefix used for the group replication variables above instructs the server to continue
to start if the Group Replication plugin has not been loaded at the time the server is started
BRE, RSB E loose—group replication §0 group replication FFkBVSEN, HSLEFE —F05,
X AR IR L loose— X MRIZRZRD, WREMBY plugin )&A loaded BN METITEIN. TUSET
B

https://docs. oracle. com/cd/E17952 01/mysql-5. 7-en/group—replication—configuring—instances. ht
ml

#group replication

server 1d=1013306

gtid mode=0ON
enforce gtid consistency=0N
master info repository=TABLE
relay log info repository=TABLE
binlog checksum=NONE

log slave updates=0ON

binlog format=ROW

transaction write set extraction=XXHASH64

loose—group replication group name="0d84f521-ee3c—11e8-820a-0800275dddc1”
loose—group replication start on boot=off
loose—group_replication local address= ”192.168.56.20:33061”

loose—group replication group seeds=

7192. 168. 56. 20:33061, 192. 168. 56. 20: 33062, 192. 168. 56. 20:33063”

loose—group replication bootstrap group= off

loose—group replication single primary mode=off

loose—group replication enforce update everywhere checks=on
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https://jin-yang.github.io/reference/databases/mysql/build-group-replication.sh
https://downloads.mysql.com/presentations/innovation-day-2016/Session_7_MySQL_Group_Replication_for_High_Availability.pdf
https://jin-yang.github.io/reference/databases/mysql/MySQL_Group_Replication_for_High_Availability.pdf
http://mysqlhighavailability.com/tag/mysql-group-replication/
http://mysqlhighavailability.com/mysqlha/gr/doc/index.html
http://www.inf.usi.ch/faculty/pedone/Paper/2002/2002DPDT.pdf
https://jin-yang.github.io/reference/databases/mysql/The_Database_State_Machine_Approach.pdf
https://jin-yang.github.io/reference/databases/mysql/The_Database_State_Machine_Approach.pdf

BF—PUR
shell> /usr/local/mysql/bin/mysqld —defaults—file=/u01/mydata/mysql3306/my3306. cnf
—initialize—insecure

shell> /usr/local/mysql/bin/mysqld ——defaults—file=/u0l/mydata/mysql3306/my3306. cnf &

mysql> SET SQL_LOG_BIN=0;

mysql> CREATE USER rpl user@ % ;

mysql> GRANT REPLICATION SLAVE ON *.% TO rpl user@ % IDENTIFIED BY ’oracle’ ;

mysql> SET SQL_LOG_BIN=1;

mysql> CHANGE MASTER TO MASTER USER="rpl user’, MASTER PASSWORD="oracle’ FOR CHANNEL
> group replication recovery’ ;

mysql> INSTALL PLUGIN group replication SONAME ’ group replication. so’ ;
mysql> SHOW PLUGINS;

+ ' ' ' 4 4
t + +

| Name | Status | Type | Library | License |
| group replication | ACTIVE | GROUP REPLICATION | group replication.so | GPL
mysql> SET GLOBAL group replication bootstrap group=O0N; tREE— MY EER

mysql> START GROUP REPLICATION;
mysql> SELECT * FROM performance schema. replication group members;

| CHANNEL_NAME | MEMBER_ID | MEMBER_HOST | MEMBER PORT | MEMBER STATE |

| group replication applier | 49509f22-ee3c—11e8-820a-0800275dddcl | ohs.ohsdba.cn | 3306 | ONLINE |

1 rows in set (0.00 sec)

mysql> create database ohsdba;

mysql> use ohsdba;

mysql> create table test(id int not null, name varchar(32), primary key(id));
mysql> insert into test(id, name) values(l, oracle’);

mysql> insert into test(id, name) values (2, ohsdba’);

EZPDm

shell> /usr/local/mysql/bin/mysqld —defaults—file=/u01/mydata/mysql3307/my3307. cnf
—initialize—insecure

shell> /usr/local/mysql/bin/mysqld —defaults—file=/u01/mydata/mysql3307/my3307. cnf &
mysql> SET SQL_LOG_BIN=0;

mysql> CREATE USER rpl user@ %’ ;

mysql> GRANT REPLICATION SLAVE ON *.* TO rpl user@ % IDENTIFIED BY ’oracle’ ;
mysql> SET SQL_LOG_BIN=1;

mysql> CHANGE MASTER TO MASTER USER="rpl user’, MASTER PASSWORD="oracle’ FORCHANNEL
" group_replication recovery’ ;

mysql> INSTALL PLUGIN group replication SONAME ’ group replication. so’ ;

mysql> START GROUP REPLICATION:

mysql> select * from performance schema. replication group members;

| CHANNEL_NAME | MEMBER_ID | MEMBER_HOST | MEMBER_PORT | MEMBER STATE |
| group replication applier | 2d8a017f-ee3c—11e8-820a-0800275dddc]l | ohs.ohsdba.cn | 3307 | ONLINE

| group_replication applier | 49509f22-ee3c—11e8-820a-0800275dddcl | ohs.ohsdba.cn | 3306 | ONLINE |

2 rows in set (0.00 sec)

E=TTIR

shell> /usr/local/mysql/bin/mysqld ——defaults—file=/u0l/mydata/mysql3307/my3307. cnf
——initialize—insecure

shell> /usr/local/mysql/bin/mysqld ——defaults—file=/u0l/mydata/mysql3307/my3307. cnf &
mysql> SET SQL LOG BIN=0;

mysql> CREATE USER rpl user@ %’ ;

mysql> GRANT REPLICATION SLAVE ON *.* TO rpl user@ % IDENTIFIED BY ’oracle’ ;
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mysql> SET SQL_LOG_BIN=1;

mysql> CHANGE MASTER TO MASTER USER=" rpl user’, MASTER PASSWORD="oracle’ FORCHANNEL

> group replication recovery’ ;

mysql> INSTALL PLUGIN group replication SONAME ’group replication. so’ ;start group replication;
mysql> START GROUP_REPLICATION;

mysql> SELECT * FROM performance schema. replication group members;

| CHANNEL_NAME | MEMBER_ID MEMBER_HOST | MEMBER PORT | MEMBER STATE |
| group replication applier | 2d8a017f-ee3c—11e8-820a-0800275dddcl | ohs. ohsdba. cn 3307 | ONLINE |
| group replication applier | 49509f22-ece3c—11e8-820a—-0800275dddcl | ohs. ohsdba. cn 3306 | ONLINE |

group replication applier | 5642caca—ee3c—11e8-820a-0800275dddcl | ohs. ohsdba. cn 3308 | ONLINE

3 rows in set (0.00 sec)
mysql> use ohsdba
Database changed

mysql> select * from test;

F————t——— +
| id | name |
p————f——— +
| 1] oracle |
| 2 | ohsdba

S +

2 rows in set (0.00 sec)
[root@hs ~J# echo “select * from ohsdba. test;”|/usr/local/mysql/bin/mysql —S
/opt/mysql3306. sock

id name
1 oracle
2 ohsdba

[root@hs ~J# echo “select * from ohsdba. test;”|/usr/local/mysql/bin/mysql —S
/opt/mysql3307. sock

id name
1 oracle
2 ohsdba

[root@hs ~J# echo “select * from ohsdba. test;”|/usr/local/mysql/bin/mysql —S
/opt/mysql3308. sock

id name
1 oracle
2 ohsdba

SandBox N %

http://datacharmer. blogspot. com/2017/01/mysql-group—replication-vs—-multi-source. html
http://mysqlsandbox. net/

MySQL-Sandbox is now replaced by dbdeployer

#
#!/bin/bash

# mm gr.sh : installs MySQL Group Replication
MYSQL VERSION=$1

[ -z “$MYSQL_VERSION” ] && MYSQL VERSION=5.7.17

make multiple sandbox ——gtid ——group directory=GR $MYSQL VERSION

if [ 7§27 '=70” ] : then exit 1 ; fi

multi sb=$HOME/sandboxes/GR

baseport=$ ($multi_sb/nl -BN —e ’select @@port’)
baseport=$ (($baseport+99))

port1=$ (($baseport+1))
port2=$ (($baseport+2))
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https://www.dbdeployer.com/

port3=$ (($baseport+3))
for Nin 1 2 3
do
myport=$ (($baseport+N))
options=(
binlog checksum=NONE
log slave updates=0N
plugin—-load=group replication. so
group replication=FORCE PLUS PERMANENT
group replication start on boot=0FF
group replication bootstrap group=0FF
transaction write set extraction=XXHASH64
report—host=127.0.0. 1
loose—group replication group name="aaaaaaaa—bbbb-cccc—dddd-eececeeceeeee”
loose—group replication local address="127.0.0.1:$myport”

loose—group replication group seeds="127.0.0.1:$portl, 127.0.0. 1:$port2, 127.0.0. 1: $port3”
loose—group—replication—single—primary-mode=off
)
$multi sb/node$N/add option ${options[*]}

user _cmd= reset master;’

user _cmd="$user cmd CHANGE MASTER TO MASTER USER=" rsandbox’, MASTER PASSWORD="rsandbox’ FOR
CHANNEL ’ group_replication recovery ;”

$multi sb/node$N/use -v —u root —e “$user cmd”
done

START CMD="SET GLOBAL group_replication bootstrap_ group=ON;”

START CMD="$START CMD START GROUP_REPLICATION;”

START CMD="$START CMD SET GLOBAL group replication bootstrap group=0FF;”
$multi_sb/nl -v —e ”$START CMD”

sleep 1

$multi sb/n2 —v —e *START GROUP_REPLICATION;’

sleep 1

$multi sb/n3 -v —e ’START GROUP_REPLICATION;’

sleep 1

$multi sb/use all 'select * from performance schema.replication group members
#

MySQL Innodb BAEEFIDAT

7t Oracle HIBED, BANTLUBT dump BFPERPYIHRESHAZT. Oracle WG —L DST BTSSR
BAREHIR LRI EIRROAR L EMEEE, B2 Oracle WEGE, BIY DSI HSFIBE XY dump BIRSHR
DT, BT —LBHRAEN, BBEMENITE, thAUL, Oracle REINE, XM THERE dul, MySQL BRL
R, BRERIBAEIEXETE, BRDEHRTENGS. WRNRIBETSEKEELNE, MySAL
A Oracle IR B RIALLEY

Page 2 InnoDB SENGREAMY, B2 InnoDB MBREBNER/)\RAI, SEIEFEERNERNSES
TETEIXAD Page 25138, Page DIV IAPAEAL, B MBYTIKEIBEHE I (B-tree Node ) Undo 73 (Undo Log Page)
ARAT1 (SystemPage) SEHIETI (Transaction SystemPage) %, 8D Page WA/ N\ 16K, & Page
fBA— 8biy BY int ERME—IFR, XUEZ InnoDB R KT PATS 64TB,

R Google YT #2!M Jeremy Cole A ruby ST HEEAREE
https://github. com/ jeremycole/innodb_ruby
https://github. com/jeremycole/innodb ruby/wiki
https://github. com/ jeremycole/innodb diagrams
https://github. com/jeremycole/mysql binlog

Jeremy Cole DHTBYEERE
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TER Jeremy Cole XF InnoDB BYIEXFEEE

1. On learning InnoDB: A journey to the core: An introduction to the innodb ruby and
innodb diagrams projects.

2. A quick introduction to innodb ruby: How to set up innodb ruby and a few demos of what
it can do.

3. The basics of InnoDB space file layout: How InnoDB structures its space files and the
pages they contain

4. Page management in InnoDB space files: Structures related to management of file segments,
extents, and pages within space files.

5. Exploring InnoDB page management with innodb ruby: Interactive exploration of the page
management data structures from a real InnoDB space file

6. The physical structure of InnoDB index pages: A description of InnoDB’ s index pages
where data is stored, and how records are placed in them.

7. B+Tree index structures in InnoDB: A logical high—level exploration of InnoDB’ s Bt+Tree
indexes and their efficiency

8. The physical structure of records in InnoDB: A low-level illustration of InnoDB’ s row
storage formats.

9. Efficiently traversing InnoDB B+Trees with the page directory: A deep examination of
efficiency in traversing B+Trees in InnoDB.

10. InnoDB bugs found during research on InnoDB data storage: An explanation about 7 different
bugs found during the research for this work

11. How does InnoDB behave without a Primary Key?: A short discussion about InnoDB” s implicit
ROW ID column which is used in tables without a suitable PRIMARY KEY.

12. InnoDB Tidbit: The doublewrite buffer wastes 32 pages (512 KiB): How the file segment
allocation used in InnoDB plus a bit of programming laziness caused 512 KiB to be wasted
in every InnoDB system tablespace.

13. The basics of the InnoDB undo logging and history system: A short introduction to
multi-version concurrency control, undo logging, InnoDB’ s history system, and how they
are all related

14. A little fun with InnoDBmulti-versioning: A fun and somewhat scary look at the “hidden”
effects of multi-versioning and InnoDB” s history system.

15. InnoDB with reduced page sizes wastes up to 6% of disk space: InnoDB’ s required bookkeeping
information for each extent wastes many pages, and it gets a lot worse with reduced (4k
or 8k) page sizes.

16. Visualizing the impact of ordered vs. random index insertion in InnoDB: Using the
space-lsn—age-illustrate and space—extents—illustrate modes of innodb space to
visualize the efficiency of index builds

BYTEONLE, FIR—LTOABRRZIK

Z2% ruby

£ Linux £, FMNILUEY yun SERIZKZL S ruby
yum /5T, WREE TME, BY TEHNGSZEET
[root@od ~J]# yum install ruby -y
RGO, URKEEML, TJLUBTRIDZE
[root@d ~]# wget https://cache. ruby—-lang. org/pub/ruby/2. 5/ruby-2. 5. 3. tar. gz
[root@od ~J# 1s -1 ruby-2.5. 3. tar. gz
-rw—r—r——. 1 root root 15972577 Nov 17 00:10 ruby-2.5. 3. tar. gz
[root@od ~]# tar zxvf ruby-2.5.3.tar.gz
[root@od ~]# cd ruby-2.5.3
[root@od ~J# . /configure
[root@od ~]# make && make install

72f2 innodb_ruby

BNTLET git TAE innodb_ruby
[root@d ~]# git clone https://github. com/jeremycole/innodb ruby. git
Initialized empty Git repository in /root/innodb ruby/.git/
remote: Enumerating objects: 2663, done.
Receiving objects: 20% (537/2663), 3.75 MiB | 7 KiB/s
remote: Total 2663 (delta 0), reused 0 (delta 0), pack-reused 2663
Receiving objects: 100% (2663/2663), 16.79 MiB | 9 KiB/s, done
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https://blog.jcole.us/2013/01/02/on-learning-innodb-a-journey-to-the-core/
https://blog.jcole.us/2013/01/03/a-quick-introduction-to-innodb-ruby/
https://blog.jcole.us/2013/01/03/the-basics-of-innodb-space-file-layout/
https://blog.jcole.us/2013/01/04/page-management-in-innodb-space-files/
https://blog.jcole.us/2013/01/05/exploring-innodb-page-management-with-innodb_ruby/
https://blog.jcole.us/2013/01/07/the-physical-structure-of-innodb-index-pages/
https://blog.jcole.us/2013/01/10/btree-index-structures-in-innodb/
https://blog.jcole.us/2013/01/10/the-physical-structure-of-records-in-innodb/
https://blog.jcole.us/2013/01/14/efficiently-traversing-innodb-btrees-with-the-page-directory/
https://blog.jcole.us/2013/04/09/innodb-bugs-found-during-research-on-innodb-data-storage/
https://blog.jcole.us/2013/05/02/how-does-innodb-behave-without-a-primary-key/
https://blog.jcole.us/2013/05/05/innodb-tidbit-the-doublewrite-buffer-wastes-32-pages-512-kib/
https://blog.jcole.us/2014/04/16/the-basics-of-the-innodb-undo-logging-and-history-system/
https://blog.jcole.us/2014/04/16/a-little-fun-with-innodb-multi-versioning/
https://blog.jcole.us/2014/05/14/innodb-with-reduced-page-sizes-wastes-up-to-6-of-disk-space/
https://blog.jcole.us/2014/10/02/visualizing-the-impact-of-ordered-vs-random-index-insertion-in-innodb/

Resolving deltas: 100% (1451/1451), done
[root@od ~]#

\
BLLGEEE
/B innodb file per table, MRA[EEI NEHBNE QNG —Le&IE
#!/usr/bin/env ruby
require “mysql”
m = Mysql.new(”127.0.0. 17, “root”, 7”7, "test”)
m. query ("DROP TABLE IF EXISTS t”)
m. query ("CREATE TABLE t (i INT UNSIGNED NOT NULL, PRIMARY KEY(i)) ENGINE=InnoDB”)
(1..1000000). to_a. shuffle. each with index do |i, index|
m. query ("INSERT INTO t (i) VALUES #{i})”)
puts “Inserted #{index} rows...” if index % 10000 == 0
end

B Innodb IFERZIK

https://github. com/jeremycole/innodb ruby/wiki

https://blog. jcole. us/2013/01/03/a—quick-introduction—to—innodb-ruby/

InnoDB YRS FIERK https://github. com/jeremycole/innodb diagrams/tree/master/images
EAMySOL AIMEEN, thalf@ER. E1IRD

https://github. com/hedengcheng/tech

BN

https://blog. jcole. us/innodb/

https://github. com/hedengcheng/tech

http://www. ruby—lang. org/zh cn/documentation/installation/

https://rubygems. org/gems/innodb_ruby/

https://dev. mysql. com/doc/internals/en/innodb—page—example. html

https://www. percona. com/blog/2014/03/05/engineer—duo—google—linkedin—join-innodb—talks
https://www. percona. com/blog/2017/04/10/innodb—page—merging—and-page—splitting/

MySQL &2 E T & undrop—for—innodb

undrop—for—innodb Z%tX¥ Innodb 3HES|EN—EHIBME TR, TEN/ PBERE<T. XTTEA
github |k, QRBIKREWLE;, ATJLAKD https://twindb. com/mysql-data-recovery/

A table or database was dropped.

InnoDB table space corruption

Hard disk failure.

File system corruption.

Records were deleted from a table.

A table was truncated

InnoDB files were accidentally deleted

A table was dropped and created empty one.

=TEENTR

¢ _parser, stream parser, sys parser
M Makefile XD, BATTLUBE], sys parser. c X PFRE MySQL LK EZE
SyS parser: Sys parser.c
@ which mysql config || (echo ”sys_parser needs mysql development package( either —devel or
—dev)”; exit -1)
$(CC) —o $@ $< "mysql config —cflags  ~mysql config —1libs’

AT 22N

[root@hsl ~]# git clone https://github. com/twindb/undrop—for-innodb. git
[root@hsl ~J# cd undrop—for-innodb

[root@hsl undrop—for-innodb]# make

TFE: RIFEEXL make, gee, flex and bison

ARG

VVVVVYVYVYVY
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e Recover Table Structure From InnoDB Dictionary - how to generate CREATE TABLE statement
if you have ibdatal file.

e Take image from corrupted hard drive - what you should do if a hard disk is dying.

e Recover Corrupt MySQL Database - how to recover database from corrupt InnoDB tablespace.
The same approach can be taken to recover from corrupt file system.

e Recover after DROP TABLE. Case 2 - how to recover InnoDB table if it was dropped and
innodb file per table was ON (a separate .ibd file per table).

e Recover after DROP TABLE. Case 1 - how to recover InnoDB table if it was dropped and
innodb file per table was OFF (all tables are in ibadatl file).

e Recover InnoDB dictionary - how to recover and read InnoDB dictionary tables.

e UnDROP tool for InnoDB - describes tools of the toolkit, their usage, command line
options.

e InnoDB dictionary - describes InnoDB dictionary, its tables and format.

e Overview of Undrop—for—-InnoDB — Recovery after DROP table, innodb file per tableON and
OFF, corrupted database recovery ({fEZi@1E)

BRssE

https://dev. mysql. com/doc/refman/8. 0/en/innodb—troubleshooting—datadict. html
https://github. com/twindb/undrop—for—-innodb
https://yq. aliyun. com/articles/281230

MySQL Flashack

FAIKDE Oracle B Flashbackup IHEERSR R, TASTENERSASI, HIUTIMEIEERSINANC,. TEHIEX
F MySQL _FRFNOH—Le5ERE, BT RRIRE B TFRIBIEELIEIE, R7FF insert.update.delete ,
AZ#F drop, truncate, alter &5 DDL1EG), BARF0 Oracle HIBERZEL, BENIEESE.

Flashback [RIE

MySQL S| A binlog (Binary Log) BB MHEIE: —RB NS EMNER; _2RTSNHNECEREHN
FAERS binlog, MMIAZIESEHEZHIMER, MySQL 89 binlog B =P8I :

> row: ETHETHOER, ERORFIETHNTEL . BXNELe, HEHH. BBEEERN
binlog & EEMMIPE R KIEZ.

> statement: ET SQLIBYBUETI, —MRIZEANEY binlog MIEHRY)\, BERFEL AT SOL 1B
DFRHAEER I TSR —RER LS

> mixed: BBEI, JLURIEBENBENER statement 5 row B3, X-MIIN N TRGEMFE NETE
A—H. BEFT WSAL 5. 1 fRANEINTE SR, SNEFER S,

B 80 MySQL 89 flashback IDAER BT Binlog Feal8Y, B—TSKEMXIIEEHVEEIIN, M MySAL 5.5 iR
ARSI, FOREIRRYS MariaDB, HEHRIEN MariaDB BI—1I0AE.

£ DBA {ZIRFHY, TLUCEIREMERILEIE NN E S (TEHE binlog BIFEA pos ). WA 37 where
%1480 update, delete IRfF, ERANIMEDNERNA LB+ THGEIOHIIRRTING, BT ERAN2SE+
185, flashback BRBNIRIR. BE,

flashback T HF @Y row &I binlog TP OIRIE, N delete SR [@HEERY insert, update GA5 [0
8 update, insert Z@EEARK delete, NEE—LofERE
> https://launchpad. net/percona-data-recovery—tool-for-innodb
> https://launchpadlibrarian. net/78359944/percona—data-recovery—tool-for-innodb-0. 5. ta
T. gz
https://github. com/Meituan-Dianping/MyFlash
https://github. com/58dao jia—dba/mysqlbinlog flashback
https://github. com/danfengcao/binlog2sql
https://python—mysql-replication. readthedocs. io/en/latest/index. html
https://www. jianshu. com/p/31818e1727be
XA SEWIRI FET0
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https://twindb.com/recover-table-structure-from-innodb-dictionary/
https://twindb.com/take-image-from-corrupted-hard-drive/
https://twindb.com/recover-corrupt-mysql-database/
https://twindb.com/recover-after-drop-table-innodb_file_per_table-on/
https://twindb.com/recover-innodb-table-after-drop-table-innodb/
https://twindb.com/how-to-recover-innodb-dictionary/
https://twindb.com/undrop-tool-for-innodb/
https://twindb.com/innodb-dictionary/
https://yq.aliyun.com/articles/281230?utm_content=m_37044

binlog format = row
binlog row image = full

WOBBHESTHERER

https://dev. mysql. com/doc/refman/8. 0/en/data-dictionary—schema. html

mysql> SELECT name, schema id, hidden, type FROM mysql. tables where schema id=1 AND
hidden="System’ ;

ERROR 3554 (HY000) : Access to data dictionary table 'mysql. tables’ is rejected
mysql>

mysql> SHOW CREATE TABLE mysql. catalogs\G;

ERROR 3554 (HY000) : Access to data dictionary table 'mysql.catalogs is rejected
ERROR:

No query specified

mysql>

Data dictionary tables are protected by default but can be accessed by compiling MySQL with
debugging support (using the -DWITH DEBUG=1 CMake option) and specifying the

+d, skip dd table access check debug option and modifier. For information about compiling debug
builds, see Section 28.5.1.1, “Compiling MySQL for Debugging”

Viewing Data Dictionary Tables Using a Debug Build of MySQL

Data dictionary tables are protected by default but can be accessed by compiling MySQL with debugging support (using the -owrTe_neEBUc=1 CMake option) and specifying

the +d, skip_dd_table_access_check debug Option and medifier. For information about compiling debug builds, see Section 28.5.1.1, “Compiling MySQL for Debugging”.

Warning

Modifying or writing to data dictionary tables directly is not recommended and may render your MySQL instance inoperable.
After compiling MySQL with debugging support, use this seT statement to make data dictionary tables visible to the mysqgl client session:
1 mysqgl> SET SESSION debug='+d,skip_dd_table_access_check’
Use this query to retrieve a list of data dictionary tables:
1 mysql> SELECT name, schema_id, hidden, type FROM mysql.tables where schema_id=1 AND hidden='System’
Use saow creaTe TABLE to view data dictionary table definitions. For example

1 mysql> SHOW CREATE TABLE mysql.catalogs\G

8.0 ZRINAIBES
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MySQL Data Dictionary before MySQL 8.0

Data Dictionary
Files
FRM TRG | OPT

System Tables (mysql. %)

108

user events proc

InnoDB System Tables

ORACLE igh 305 Svet 1o St I st A4 g odarvs

File system

MyISAM

Overview of how dictionary is stored persistently in MySQL before 8.0

MySQL Client

I_S Query Results I_S Query

MySQL Client

Results

MySQL Server

MySQL Server

| Return rows to user.

v | Return rows to user. A
Create temporary table. ' Optimizer prepares

execution plan.

A TMP TABLE l
v
| Heuristic optimization. :

Executor reads metadata from
data dictionary tables.

Read meta data from File system or
from MyISAM/InnoDB engine.
A

File system / MyISAM / InnoDB engine

E

Table meta data in FRM Stored programs meta data.

InnoDB storage engine.

Data dictionary tables.

INFORMATION_SCHEMA in 5.7 INFORMATION_SCHEMA in 8.0

http://mysqlserverteam. com/mysql-8-0-data—dictionary-background-and-motivation/

Just as you use a database like MySQL to store your application data, MySQL must also
store its meta data (schema names, table definitions etc) somewhere. Traditionally this
meta data storage has been split between many different locations (. FRM, . PAR, . OPT, . TRN

and . TRG files). This has gradually become a bottleneck in various contexts.

To grow the MySQL server even further and provide users with more features, more
reliability and better INFORMATION SCHEMA performance, we need a new transactional data
dictionary. Let us investigate some of the motivation for creating a new transactional

data dictionary in MySQL 8. 0.

»  Our INFORMATION SCHEMA implementation suffers, and has been subject to years of
complaints. A file based data dictionary complicates the implementation and has
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proven non—performant. See MySQL 8. 0: Improvements to Information schema for more
details.

> Dictionaries out of synch. BeforeMySQL 8.0, the data dictionary is a “split brain”,
where the “server” and InnoDB have their own separate data dictionary, where
some information duplicated. Information that is duplicated in the MySQL server
dictionary and the InnoDB dictionary might get out of synch, and we need one common
“source of truth” for dictionary information.

» Lack of uniformity. The non—uniformity of the data dictionary (storing in MyISAM
tables, . FRM, . PAR, . OPT, . TRN and . TRG files) makes it very hard to maintain. Having
so many different access patterns, and no uniform API, makes the code for handling
dictionary information bloated, and makes it harder to use for programmers that
need to the access meta data of the MySQL server.

» No atomic DDL. Storing the data dictionary in non—transactional tables and files,
means that DDLs are unsafe for replication (they are not transactional, not even
atomic). If a compound DDL fails we still need to replicate it and hope that it
fails with the same error. This is a best effort approach and there is a lot of
logic coded to handle this . It is hard to maintain, slows down progress and bloats
the replication codebase. The data dictionary is stored partly in non—transactional
tables. These are not safe for replication building resilient HA systems on top
of MySQL. For instance, some dictionary tables need to be manipulated using regular
DML, which causes problems for GTIDs.

» Crash recovery. Since the DDL statements are not atomic, it is challenging to recover
after crashing in the middle of a DDL execution, and is especially problematic for
replication.

» Lack of extensibility. We have grand plans to add new features to MySQL in future
releases. Having an extensible meta data framework lowers the barrier to entry
in adding new objects that require persistence, making them more viable

» Improved upgrades. As I will detail in my next post, The data dictionary will have
a version table. This will enable automatic upgrade from 8.0 and forward on data
dictionary tables

So we clearly see the need for a transactional data dictionary, so we can continue to
add valuable new features and improvements the MySQL server.

8. 0 BYHIES B

http://mysqlserverteam. com/mysql-8-0-improvements—to—information schema/
https://mysqlserverteam. com/mysql—-8-0-data—dictionary—architecture-and-design/
http://datacharmer. blogspot. com/2017/04/revisiting-hidden—-mysql-80-data. html
https://datacharmer. blogspot. com/2016/09/showing—hidden—tables—in-mysql-8—data. html
https://dev. mysql. com/worklog/task/?1d=6391

https://lefred. be/content/mysql-8-0-data-dictionary—tables—and-why—they-should-stay
-protected/

Dictionary tables and system tables store data and meta data needed by the MySQL server.
The dictionary tables are designed based on the SQL standard. The “system tables” hold
meta data or data in the mysql schema. The dictionary tables are designed to be extendible.
Note that therefore you will not find any “future looking” fields in the table
definitions. Please see WL#6379 for details on the schema definition of the data
dictionary tables

The data dictionary will have a version table. This will enable automatic upgrade from
8.0 and forward on data dictionary tables
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Transactional Data Dictionary in MySQL 8.0

Data Dictionary

DD Table

saL

ORACLE e e o

The Transactional Data Dictionary in 8.0 has a simplified and uniform handling

of dictionary data
INFORMATION SCHEMA is now implemented as views over dictionary tables, requires no extra

disc accesses, no creation of temporary tables, and is subject to similar handling of

character sets and collations as user tables.

Transactional Data Dictionary in MySQL 8.0

Overview

INFORMATION
SCHEMA Data Dictionary

InnopB
J  User Table “

ke
» User Table |

: __&v
- User Table “

ORACLE Crpyphe © 3336, eodte anier e wenes Al g rosarved

The ecosystem of INFORMATION_SCHEMA
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Transactional Data Dictionary in MySQL 8.0
Reliability and Redundancy
SDI: Serialized Dictionary Information

Used for data migration and redundancy
The InnoDB Data Dictionary tablespace is the metadata storage

InnoDB User Tablespaces
InnoDB Data Dictionary tablespace

User Table
mysql.tables
ID Name

, | 1 User Table 1

= 2 User Table 2

ORACLE Copyrigh € 3056, Cracie madoe i1y oicenms. Al Sghes ruvm sont

Note the unidirection of the arrow which indicates that the SDI is a copy

For InnoDB tablespaces, a tool will be provided to read the SDI information. The SDI
information is JSON format. So the same capability of modifying the SDI as users have
with .FRM files for disaster recovery is provided.

One “source of truth”

We will have a global dictionary. So InnoDB will populate the InnoDB dictionary cache
from the global data dictionary. We will then remove the class of problems that previously
was known as “split brain” problem.

MySQL Internal Handbook

NENABFMAETHS, TEHOVERER UFRRASR

http://kambing. ui. ac. id/onnopurbo/library/library—-sw-hw/linux—howto/mysql/internals—en. pdf

8.0 Internal Handbook

=REH 8.0 https://dev. mysql. com/doc/internals/en/
Preface and Legal Notice

1 A Guided Tour Of The MySQL Source Code
Coding Guidelines
Reusable Classes and Templates
Building MySQL Server with CMake
Plugins
Transaction Handling in the Server
The Optimizer
Tracing the Optimizer
Memory Allocation

Important Algorithms and Structures
File Formats

How MySQL Performs Different Selects
How MySQL Transforms Subqueries

MySQL Client/Server Protocol

X Protocol

Stored Programs

Prepared Statement and Stored Routine Re-Execution
Writing a Procedure

Replication

© 00 N O U1 &=~ W

—_
— O

= = e e e
© 0 3 O U1 &= W o
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https://dev.mysql.com/doc/internals/en/preface.html
https://dev.mysql.com/doc/internals/en/guided-tour.html
https://dev.mysql.com/doc/internals/en/coding-guidelines.html
https://dev.mysql.com/doc/internals/en/reusable-classes-and-templates.html
https://dev.mysql.com/doc/internals/en/cmake.html
https://dev.mysql.com/doc/internals/en/plugins.html
https://dev.mysql.com/doc/internals/en/transaction-management.html
https://dev.mysql.com/doc/internals/en/optimizer.html
https://dev.mysql.com/doc/internals/en/optimizer-tracing.html
https://dev.mysql.com/doc/internals/en/memory-allocation.html
https://dev.mysql.com/doc/internals/en/algorithms.html
https://dev.mysql.com/doc/internals/en/fileformats.html
https://dev.mysql.com/doc/internals/en/selects.html
https://dev.mysql.com/doc/internals/en/transformations.html
https://dev.mysql.com/doc/internals/en/client-server-protocol.html
https://dev.mysql.com/doc/internals/en/x-protocol.html
https://dev.mysql.com/doc/internals/en/stored-programs.html
https://dev.mysql.com/doc/internals/en/prepared-stored.html
https://dev.mysql.com/doc/internals/en/result-postprocessing-procedures.html
https://dev.mysql.com/doc/internals/en/replication.html

20 The Binary Log

21 MyISAM Storage Engine

22 InnoDB Storage Engine

23 Writing a Custom Storage Engine
24 Test Synchronization

25 Injecting Test Faults

26 How to Create Good Test Cases
27 Error Messages

A MySQL Source Code Distribution
B InnoDB Source Code Distribution
Index

https://dev. mysql. com/doc/internals/en/guided-tour—skeleton. html
Important files we 11 be walking through:

/sql/mysqld. cc
/sql/sql parse. cc
/sql/sql prepare. cc
/sql/sql_insert. cc
/sql/ha_myisam. cc
/myisam/mi write.c

Walking Through The Server Code: /sql/mysqld.cc

int main(int arge, char skargv)
{
_cust_check startup();
(void) thr setconcurrency (concurrency) ;
init ss1();
server_init(); // bind + ’listen’
init server components () ;
start_signal handler () ;
acl init ((THD *)0, opt_noacl);
init _slave();
create shutdown thread() ;
create maintenance thread() ;

handle connections sockets(0) ; /]!
DBUG PRINT ("quit”, (“Exiting main thread”));
exit (0);

Walking Through The Server Code: /sql/mysqld.cc

handle connections sockets (arg attribute ((unused))

[
L

if (ip sock != INVALID SOCKET)

[
L

FD SET (ip_sock, &clientFDs) ;
DBUG PRINT (“general”, (“Waiting for connections.”)):
while (!labort_loop)

{
L

new_sock = accept (sock, my reinterpret cast(struct sockaddr#)
(&cAddr), &length) ;

thd= new THD;

if (sock == unix_sock)

thd->host=(char*) localhost;

create new thread(thd) ; // !

L
J
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https://dev.mysql.com/doc/internals/en/binary-log.html
https://dev.mysql.com/doc/internals/en/myisam.html
https://dev.mysql.com/doc/internals/en/innodb.html
https://dev.mysql.com/doc/internals/en/custom-engine.html
https://dev.mysql.com/doc/internals/en/test-synchronization.html
https://dev.mysql.com/doc/internals/en/test-faults.html
https://dev.mysql.com/doc/internals/en/good-tests.html
https://dev.mysql.com/doc/internals/en/error-messages.html
https://dev.mysql.com/doc/internals/en/files-in-mysql-sources.html
https://dev.mysql.com/doc/internals/en/files-in-innodb-sources.html
https://dev.mysql.com/doc/internals/en/ix01.html

Walking Through The Server Code: /sql/mysqld.cc
create new thread (THD *thd)

pthread mutex lock (&LOCK thread count) ;

pthread create (&thd—>real id, &connection attrib,
handle one connection, // !
(void#) thd));

pthread mutex unlock (&LOCK_thread count) ;

/

Walking Through The Server Code: /sql/sql parse.cc
handle one connection(THD *thd)

init sql alloc(&thd >mem root, MEM ROOT BLOCK SIZE, MEM ROOT PREALLOC) :
while (!net error && net>vio != 0 && !thd >killed)

if (do command (thd)) // !
break;
close connection (net) ;
end thread(thd, 1) ;
packet= (char*) net->read pos;

Walking Through The Server Code: /sql/sql parse.cc
bool do command (THD *thd)

net new transaction(net) ;
packet length-my net read(net) :
packet=(char*) net >read pos;
command ~ (enum enum_server command) (uchar) packet|0]:
dispatch command (command, thd, packet+l, (uint) packet length):
/7]
|

Walking Through The Server Code: /sql/sql parse.cc

bool dispatch command(enum enum server command command, THD *thd
char#* packet, uint packet length)
switch (command) |
case COM_INIT DB:
case COM_REGISTER SLAVE:
case COM_TABLE DUMP:
case COM_CHANGE USER:
case COM_EXECUTE:
mysql stmt execute (thd, packet) :
case COM_LONG DATA:
case COM_PREPARE:
mysql stmt prepare (thd, packet, packet length); // !
/* and so on for 18 other cases */
default:
send error (thd, ER_UNKNOWN_ COM_ERROR) :
break:

Walking Through The Server Code: /sql/sql prepare.cc

void mysql stmt execute(THD *thd, char *packet)
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if (! (stmt=find prepared statement (thd, stmt id, “execute”

send error (thd
DBUG VOID RETURN

init stmt execute(stmt
mysql execute command (thd // !

Some program names in the /sql directory:

Program Name SQL statement type
sql delete. cc DELETE
sql do. cc DO

sql handler. cc HANDLER
sql help. cc HELP
sql insert. cc INSERT
sql load. cc LOAD
sql rename. cc RENAME
sql select. cc SELECT
sql show. cc SHOW
sql update. cc UPDATE

Walking Through The Server Code: Stack Trace

main in /sql/mysqld. cc

handle connections sockets in /sql/mysqld. cc
create new thread in /sql/mysqld. cc
handle one connection in /sql/sql parse. cc
do _command in /sql/sql parse.cc

dispatch command in /sql/sql parse. cc
mysql stmt execute in /sql/sql prepare.cc
mysql execute command in /sql/sql parse. cc
mysql insert in /sql/mysql insert.cc

write record in /sql/mysql insert. cc

ha myisam: :write row in /sql/ha myisam. cc
mi write in /myisam/mi write.c

Reference

https://en. wikipedia. org/wiki/MySQL

https://en. wikipedia. org/wiki/InnoDB

https://dev. mysql. com/doc/refman/8. 0/en/innodb-restrictions. html
http://kambing. ui. ac. id/onnopurbo/library/library—sw—hw/linux—howto/mysql/internals
—en. pdf
https://downloads. mysql. com/docs/ndb—internals—en. a4. pdf
http://mysql. taobao. org/monthly/2018/07/02/
http://mysql. taobao. org/monthly/2018/03/09/
http://heguangyub. github. io/mysql/5-MyISAM. html
https://zhuanlan. zhihu. com/p/26118810

http://www. nglesson. com/Livres/Expert%20mysql%202nd edition. pdf
http://mysql. taobao. org/monthly/
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https://downloads.mysql.com/docs/refman-8.0-en.pdf
https://downloads.mysql.com/docs/refman-8.0-en.a4.pdf

PDF (RPM) - 33. 1Mb

HTML Download (TGZ) - 8. 1Mb
HTML Download (Zip) - 8. 1Mb
HTML Download (RPM) - 7.0Mb
Man Pages (TGZ) — 133.2Kb
Man Pages (Zip) - 189. 3Kb
Info (Gzip) - 3.4Mb

Info (Zip) — 3.4Mb

Mysql BYPRHI

https://dev. mysql. com/doc/refman/8. 0/en/restrictions. html
https://dev. mysql. com/doc/dev/mysql-server/latest/
http://monty—says. blogspot. com

MySQL High Availability at GitHub

https://githubengineering. com/mysql-high-availability-at—github/

MySQL Internal Manual

http://kambing. ui. ac. id/onnopurbo/library/library—sw—hw/linux—howto/mysql/internals
—en. pdf

https://dev. mysql. com/doc/internals/en/

http://www. penglixun. com/download/OReilly. Understanding. MySQL. Internals. Apr. 2007. pd
f

B0 MySQL 314

https://docs. oracle. com/cd/E17952 01/

Percona BDIARIRE

B 4%#2 http://mysql. taobao. org/monthly/2016/03/07/

Percona XtraBackup (FBFR PXB) B Percona AT A—TETF MySIL FIEEVENZSNSMHTH,
5 MySQl (Oracle), Percona Server £ MariaDB, FHELETIHE, BEOSWHRE/MN. i1 RDS MySqQL
BIER M MEET XD T EME%.

IN8H8Y blueprint A] bug WBH{E Launchpad, {32 BItEARIE Launchpad, BifE2EERE] Github B,
IIB8HAMIERR, BANENILLE -)

ANXENBTENTENTERIE, BEVAKBAE.

TR&%

MHEBRETE—HE 1 TTHTX, WT:

usr
F—— bin

| F—— innobackupex
| F—— xbcrypt

| F—— xbstream

|

L—— xtrabackup
HPHRFERNZ innobackupex FJ xtrabackup, FIZER—T perl HIAX, BER C/C++ RFHITIHH,
xtrabackup @ A& InnoDB ®HY, NEERPIE InnoDB F‘, F0 mysqld server BWEREG ;
innobackupex BIABFZMDIE InnoDB T, BFNSIEA xtrabackup GiSKED InnoDB T, EEF0
mysqld server RIXepSMH{TRE, WHNREN (FTWRL). JRHUs (SHOW SLAVE STATUS) %, E&3KiH,
innobackupex 7 xtrabackup Z_H{s —EIiE,
—fRIER T, FINEHLEESMD WIS RE), BRBATTEES B MyISAM &, B2 mysql F MR
RERT WISAH 8, RILBHEREEY innobackupex GSHT; PI—PRERRINNTERTEFRBU
RER.
RN 2 DT EMEXVNRLE, xberypt ZAIFFZABY; xbstream YT tar, 2 Percona B2SKIIBY—Fh
SR ASERIA SN, MEESHIBENTSME (MRS A T INEFHFL).
AXHBINBHERI innobackupex F1 xtrabackup,

RIE
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https://downloads.mysql.com/docs/mysql-ref-manual-8.0-en-pdf-1-20180925.noarch.rpm
https://downloads.mysql.com/docs/refman-8.0-en.html-chapter.tar.gz
https://downloads.mysql.com/docs/refman-8.0-en.html-chapter.zip
https://downloads.mysql.com/docs/mysql-ref-manual-8.0-en-html-chapter-1-20180925.noarch.rpm
https://downloads.mysql.com/docs/refman-8.0-en.man-gpl.tar.gz
https://downloads.mysql.com/docs/refman-8.0-en.man-gpl.zip
https://downloads.mysql.com/docs/mysql-8.0.info.gz
https://downloads.mysql.com/docs/mysql-8.0.info.zip
https://www.percona.com/software/mysql-database/percona-xtrabackup
https://launchpad.net/percona-xtrabackup
https://github.com/percona/percona-xtrabackup

BELON
2 NI A2 BNREADBR BTSSR RANRRTNG, TBIHE:

e xtrabackup suspended 1
e xtrabackup suspended 2
e xtrabackup log copied

ENES, FAIREBMIY xtrabackup suspended 2 Z/EZKMIE 2 N LEBIEN

1.  innobackupex #£/32Lf] xtrabackup HIEE, £—8S xtrabackup FB{p5t InnoDB A&, AHINFS
2245 xtrabackup suspended 2 XNWHEMEOIEE K

2. xtrabackup 7ER5T InnoDB ¥IES, FAEERESR FRAIBEXTNE, REFHX TR
innobackupex MIBR;

3. innobackupex ¥NESE xtrabackup suspended 2 #RAIREFKG, FILKEMTE N E;

4. innobackupex ERN5EIE InnoDB FKfG, MIER xtrabackup suspended 2 XML, XAERTIBAD
xtrabackup QIDIKEES, SRS xtrabackup log copied #RGIEE;

5. xtrabackup ¥ %) xtrabackup suspended 2 MRS, FMOIMKESAT S,

RARRNELRATRY, BINAERSHARZGIHE, XMoo RNEBROAREILE, RAFEESSRINGD
FH, tEBIIAIRMIE, TE 2 NEERNSHIREI]ERRED — B8R T, MSEERHhEl=E,
1B Percona Fi2X4FH%

ZRTUX 248, G EEREA perl 0 C A 2 MR, RERBEXHEN@E AT, B MiNE
BRI S » (BRBHOWRHBXFINHIVATEIL, 11 FR S blueprint A CEE innobackupex, £
FE 2.3 lRAFKINS, innobackupex INEERZREEALE) xtrabackup BE, RBE— binary, BINNTE
FB_FHU3RESEFE, innobackupex {EJY xtrabackup BY—EREE. XUF R AFH, 2.3 RS ZRI 2D
HIZMERNTIB, 20 AR BT 2RiMRA. EREF) perl + C XFPRINKIAGE, ASHEEHRR
HEREBN 2.3 ZHIRAEA, AXANBHRIETEZ0LUY (2.2 RK), BRERIE 2.3 2—H#H, RBX
=S,

FHIE

E SRl IE:
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https://blueprints.launchpad.net/percona-xtrabackup/+spec/rewrite-innobackupex-in-c
https://www.percona.com/blog/2015/05/20/percona-xtrabackup-2-3-1-beta1-is-now-available/

PXB SDIITE

1. innobackupex fERENGE, 5 fork —MHFE, BEN xtrabackup HIZE, RERERF xtrabackup
BIN5T ibd BRI

2. xtrabackup 7E{7 InnoDB F8XEIBNY, BH 2 FDL&IZHY, 1 FdR redo FEMLIE, MFHEN redo
A, 1R ibd IR, 0FHEN ibd MfF; redo ILAERE—, £ ibd EINEIRE
CHIBHE, & ibd KIRERGLER. xtrabackup HIZTHERITE, BTN redo EMNLKZ, M
B3 checkpoint RFFBINEFEI redo B ; REGEBE) ibd BUBENLIE, 7 xtrabackup
¥ ibd [I#EP, innobackupex HIB—EUTEFHNRE (BFRFUTHECIE).

3. xtrabackup FEOI5EAY idb /5, BAD innobackupex (BIIBIENME), BNBSHEHNES (redo £
RS EFEN)

4. innobackupex UYZ| xtrabackup @K0fE, 4T FLUSH TABLES WITH READ LOCK (FTWRL), HY§—
B R, ARETH8RHIE InnoDB ST (B4F frm, MYD, MYI, CSV, opt. par £ ), $¥013E InnoDB
IR DR, BANHIEELNT2BRIAT, WREWSEESHONSG, 25300, JE InnoDB
xR (2R WISAH) tRZMEBRERZNEMESLERK, XM eia—E21HEE.

5. 2 innobackupex ¥EM5ERTHIE InnoDB RIAF/G, BA] xtrabackup CEIMISZEE) , BANES
SHENES (BB —IXHRARE);

6. xtrabackup UYZ] innobackupex #BHF23E InnoDB BRIG, FifSlE redo ML, REEXN
innobackupex Redo Log 3EMSEAY (EIRIEIM);

7. innobackupex INZ| redo BMNTERNERG, FiFFUEREDL, HYT UNLOCK TABLES:

8. BfG innobackupex F] xtrabackup HEZEZHNEILIE, WRENRE. SSHTEEER
Z innobackupex ZfF xtrabackup SHIZEFGREL.
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£ EEBRAHEN, BRI EEEBRUIREAMEEEENAR, RENT SAL oS INFIMIERE
B3h, EARZIOEEENITT, £2/DIE InnoDB REE—RNBRIT (WRIBE MyISAM RENG, R
TNEE ML E), &) InnoDB HIBVAHN, FEERDRBHIN, SEIEARE.

InnoDB #03F InnoDB M{AMIER{NELRRBEIIE DALY, BRIMNSINAD, IB-LL page NAIE
{89 (xtrabackup), &R cp SE tar < (innobackupex), xtrabackup EIZENE page RNERIE
checksum 1B, {RIEHIERIE—FD, M innobackupex £ cp MyISAM WHEHRZ22{HS flush (FTWRL),
W ERN AR, PTURAKRSHERNEIESUEELERE AT,

BN

PXB B HAESBHH), BRREEXT InnoDB {HUBE, InnoDB & page B LN 5, LN B2EHiE
B9, page WENFNSICFKZAIH LSN 2, page PHY LSN #A, 7B8HAE] page #MIF (RIIEF)o
RBNEICTHBIBHEB LSN (xtrabackup_checkpoints X)), BERMFERREN LSN XF R
BB page, Lt ERBH/NBHTY, 87 ibd XHRKXSHEROVBISE delta .

MyISAM BRBIGSANGEIH, SRISESHER BN,

IBSRIHNENE2ERMH 1, RBE ibd AN FEAE,

RS J#2

WREMEBRNENER, AWM nysqld BSRNIEREB0L, EXNBHENMREMBLEM mysqld crash
fa, —IR crash recover,

N REEE FTWRL BY DR,

ARSI FIWRL 5, IBERTRIRAY, FE InnoDB HIBRAERFERBIZBER NENAY, PTTE
InnoDB ¥UBASFAXIR FTWRL §8)s%; InnoDB BY ibd SUA#EMIREE FTWRL By, HEWNHRHOARE
ibd WAERGEHNBO2AR—FED, FWRSH ibd HESREEEEBN, B2 RedoLog 2MENDFF
WB—ERFESENR, REM redo BEREIFE FIWRL FEVSH), FAURLET redo NAEGHY ibd £
BERNEmBEF FIWRL —3H,

FIAMEITFERH M InnoDB SUABIIRE, IE InnoDB FIBRAIMN. SIMETNG, MILUBEIEX
HENARNAER, AEES nysqld KBS .

YIECE MHA

MHA (Master High Availability) BRI MySOL STRLHEE —™MEXVINERSE, ©HBZRK DeNA

/A5 youshimaton (RARERT Facebook AT)) &, B—EMFEWEN MySOL STYAMINE NEHELDIRFD
FMNRANS BN 7E MySQL tHEE DRI, MHA BEMEILE 0730 #) 2 A B ENTe R BUR EERI S DR
BE, HEERTHEDRINIED, MHA BEERAREE HRIESEN—H, CUATIEIERXY EST

.

ZEMA R EE AR : MHA Manager (BIETs) A MHA Node (EIETIM)o MHA Manager QJDISIRIEE
—BIRTIAINZE EBIRL D master-slave 8%, OB —O slave B o MHA Node BITHEES

MySQL ARS588 -, MHA Manager SERNINER D master g, Lmaster HMHBERN, TIUUBIIEEH
FEUEY slave 1IRFANFH master, REEPTEEM slave EHIEOFOY master, B NBEFERITIENY
NAEFRTEER.

£ MHA BREEIHIIEP, MIA HEIMNSHTHERSESS LRE —#H0E5, SAEERIEAENAE
%, BEAARRETTH. AW, WREMRSSRAHEIERIARY ssh 1510, MHIA BOARE dH O,
R THIERERMELR S RFOVEHE. £/ MySQL 5. 5 BUEESERI, IJURKFRHEEIEELIIXBE, MHA
TUSHEFEBGEEEFRK. WRRE—T slave 22T TRIFT IHHI BT, MHIA TOUBRFE
il BN AT HALPTEY slave fR5585 L, EILTLURIERTE D RBVEHE —8t.

B8l MIA T2 F—F 2NN, BEE WA, 2 R— M EFRIEHEHPWIIR/DBE=8IEERSES, —*
M, Bl—BFRY naster, —BFTHEZA naster, RI—BEFTEMNE, BAEDEBE=ERFER.
RINECERETMOLUER 1 £ 1 M, 1B naster ENSHETEDIR, URIEE binlog, master
BY mysqld JH3E crash [, W2 IULDERATI, BAMANE binlog BY,

BN https://code. google. com/p/mysql-master—ha/

MNEWLEERA master {(RF HEBIBESME (binlog events) ;
RASERIEHO slave;

WAZERHNPLBE (relay log) FEANHY slave;

RNZFBM master (REHEHIEESEE (binlog events);
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»  IBF— slave NFBY master;
> [BHEMAY slave O master HITEH;

MHA ZRA-EBBFREED4ERK, Manager TEEH Node TEB, E{AANEBAW T,
Manager TEBFEGIFEUT/IMIA:

masterha check ssh &S MHA 89 SSH iR &85

masterha check repl & MySQL EFLIA)T

masterha manger BTH MHA

masterha check status N ZE] MHA 1T TR

masterha master monitor N master EBEN

masterha master switch BEIWERER (BisE&F5))

masterha conf host IS MBRECE D server (582

Node TEB® (XLTEBBEH MHA Manager BIARLR, TEANRIE) TE2GFEUAT/IMIA:
save binary logs RBHAEH master BV 3HHI B

apply diff relay logs RAERNPK BESHHREERNB AN B THM slave
filter mysqlbinlog ERRANNER) ROLLBACK B (MHA EABEAXTNTH)
purge relay logs BRPABEE (REFEE SAL £442)

ZRIER

)] IP 3Bk ENR Server ID E-i]
Monitor 192. 168. 56. 21 ohsl < iR
Master 192. 168. 56. 22 ohs2 1 B5A
Candidate 192. 168. 56. 23 ohs3 Qs
Slave 192. 168. 56. 24 ohs4 3 Qi

Hb master XYIMREERSE, Bif master (SPraY slave, FAH2 ohsd) IREHIZARSS, slave HHIRHEAEX
BZARSS, —B master B, REIBEGE naster IZFNF B master, slave 3IEOFTHY master,

£ FE MHA Node TmZ2 4%

AEPTETIRZ 4 MHA node FTFEHY perl #&3R (DBD:mysql)
cat install. sh
#!/bin/bash
wget http://xrl.us/cpanm —no—check—certificate
mv cpanm /usr/bin
chmod 755 /usr/bin/cpanm
cat > /root/list << EOF
install DBD::mysql
EOF
for package in cat /root/list’
do
cpanm $package
done

yum install perl-DBD-MySQL -y

FEPTBEDRZSE nha node:

wget http://mysql-master—ha. googlecode. com/files/mhadmysql-node-0. 53. tar. gz
tar xf mhadmysql-node-0. 53. tar. gz

cd mha4mysql-node—0. 53

perl Makefile.PL

make && make install

8 MHA Manager P4

MHA Manager @DFE8F S/ EBANGSITLE, B master manger, master master switch &,
Z4E MHA Node
ZAE MHA Manager {KFHE
yum install perl-DBD-MySQL perl—Config-Tiny perl-Log-Dispatch perl-Parallel-ForkManager
perl-Time-HiRes -y
Z4E MHA Manager
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wget http://mysql-master—ha. googlecode. com/files/mhadmysql-manager—0. 53. tar. gz

tar xf mhad4mysql-manager-0.53. tar. gz

cd mha4mysql-manager—-0. 53

perl Makefile.PL

make && make install

cp /root/mhadmysql-manager—0.53/samples/scripts/* /usr/local/bin

master ip failover
BIUDHREY vip SIRBVHA, A2, WRINEME keepalived B, BATTUBHRERA
STARXY vip BVEIR, tR0MAIE mysal, QR mysql BE, FAUSLE keepalived AT, XiF vip
MEBWEB

master_ip online_change
EL&UIRN vip UBIE, ARV, BFILIOMUBTHREEERM shell 5T

power manager
HEREBKAENNHE, N2

send_report

RS AR RENA, RN, TBTRSERH shell 5ol

Mo E SSH BRI BISI0IE

ssh—keygen

BRI NEFHIAE
JE&: binlog-do—db 0 replicate—ignore—db IREBWFEE. MHA EBMNESENIIBHN, WRI
TBHINARE, MHA RBuhREFsERER.
£ Master EHT
mysqldump —master—data=2 —single—transaction -R —triggers -A > all.sql, EHd
——master—data=2 X XRBIDINZNCFE master 89 Binlog {iIEA0 Position, ——single—transaction =&
BIRE—BIMIRIR, REBRBNGHEIENRE, —trigeres NREBERIDAKES, AKEKSH
B8, BRERIEBIT mysqldunp —help E,
£ Master SIS HIAF
mysql> grant replication slave on *.% to 'repl’ @ 192.168.56.% identified by ’oracle’;
Query OK, O rows affected (0.00 sec)
mysql> flush privileges;
Query OK, O rows affected (0.00 sec)

EETEZHNG binlog SERFOMIE, MASTER LOG FILE FOMASTER LOG_POS:
head -n 30 all.sql | grep ' CHANGE MASTER TO’
—— CHANGE MASTER TO MASTER LOG FILE="mysql-bin. 000010, MASTER LOG P0S=112;
BBMHEHRT] ohs3 F0 ohsd, HF/A
scp all.sql ohs3:/u0l/mydata
scp all.sql ohs4:/u0l/mydata
mysql < /data/all. sql
mysql> CHANGE MASTER TO MASTER HOST="192.168.56. 22" , MASTER USER="repl’
MASTER PASSWORD="oracle’ , MASTER LOG FILE= mysql-bin. 000010’ , MASTER LOG P0S=112;
Query OK, O rows affected (0.02 sec)
mysql> start slave;
Query OK, O rows affected (0.01 sec)
mysql>
mysgl —e ’show slave status\G' | egrep ’Slave 10|Slave SQL’
B slave fRS3BZIRE read_only (MEXTIMNBHIRARSS, REALUSE SR EE XS, RE NG slave
212F N master) mysql —e ' set global read only=1’
7t master E¥AY, F{EHRIT
mysql> grant all privileges on *. % to 'root’ @ 192.168.56.% identified by ’oracle’;
Query OK, 0 rows affected (0.00 sec)
mysql> flush privileges;
Query OK, 0 rows affected (0.01 sec)

ACE MHA

mkdir —p /etc/masterha
cp mha4mysql-manager—0. 53/samples/conf/appl. cnf /etc/masterha/
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MHA Z4{

cat /etc/masterha/appl. cnf
[server default]

manager workdir=/var/log/masterha/appl/ //ARE& manager N TEBF
manager log=/var/log/masterha/appl/manager. log //1%& manager N B

master binlog dir=/data/mysql //i%E& master {75 binlog BINIE, DUE MHA QUK E] master
BNEK, BXEAHRIE nysql BOHIEER

master ip failover script=/usr/local/bin/master ip failover //iRBELf)failover INIEHIL])
R

master ip online change script=/usr/local/bin/master ip online change //i&%BFEHtDIREY
{ZBULDIRE A

password=oracle //i%& mysql @ root HFPHIZS, X PSRRI PRIERITA /e 218

user=root /NREBRIZA P root
ping interval=l /NRBIREERE, K% ping BRINEEMR, AR 3, ZX=REEONHY
NEBshE{T railover

remote workdir=/tmp //AREIEIE mysql FEALETIIREY binlog BURBFIE

repl password=oracle //i%EBEHIBEFPINELY

repl_user=repl /NRBEERMEPHNERIRP2

report_script=/usr/local/send report //AREBEAREUIRERIFHIRZNMA

secondary check script= /usr/local/bin/masterha secondary check —s ohs3 —s ohs4

shutdown_script="" //iRBHIEREBKAFEEZNHR (ZAEANE2ERBRXAENMRLR

R, XBERBER)

ssh_user=root //18E8 ssh NEFAFLE

[serverl]

hostname=ohs2

port=3306

[server2]

hostname=ohs3

port=3306

candidate master=1 //IREBNENE naster, WRIRBZSHLUG, KEFMIDIRLIERSRILM

FERANERE, BMEX D EFEAREEPBHRM slave

check repl delay=0 //BRINBET NOER— slave &f5 master 100M BY relay logs BYIE, MHA &

AREWEEZ slave fEN—TFBY master, AT X slave WIREFZHREKNE, BITIRE

check_repl_delay=0, MHA fi R UNRTEWER— M HH master NN IBESRESEFITN, X MSHXIT

BB S candidate master=1 BVENIEREERH, AN MEEEARIITED—ERHN naster

[server3]

hostname=ohs4

port=3306
REES " slave _FI8E8 mysql —e ’set global relay log purge=0’
R MHA ZEREDIRANIRED, MERIRE SRR T relay log BIBXRER, FTLUXESNE relay log
BBEMBERIZEN OFF, RBF Bk relay log U5 ARRABIR T, MARSES LVPABHSTE SQL
SAENTTTEEWB IR, BRE MHARIED, XED%BGAIRE MM RS SN TSR AE,
W2 RAOH&BTHNE MR, BRI EREZRISHTNNDIW. 7E ext3 BISHRA
T, MR ERS—ENNE, 2SN ENEFTN. I TRREFITN, FS2ENNPHBEE
EETEE, ANE linux RAPBIEEERRASUHRERRIR. (£ nysql FHBED, MRAXRN, &
EHRAERTIEFEENS )

MHA "Bt B S5 pure relay logs ST H, BOMNDLkBEGCIEETERE, T SET GLOBAL
relay log purge=1, Z&F/IFVEPLIE SQL LAZUDIREIFAVPLKk B, FBINfT SET GLOBAL
relay log purge=0,

fCE purge relay logs

pure relay logs HIAZS%

——user mysql BFPL

——password mysql e

—port masS

—workdir QR relay log BRTHENUE, FIAR/var/tmp, BFRA

RNEDXOIREFERE LSRN, WREZHITREEREAIE, MIDTHAG, Ryt Omst
WAER
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——disable_relay log purge AMIANBIT T, WRrelay log purge=1, HIASHLENEE, B
MR, BYREXTSH, ZHrelay log purge=1 BB F2R relay_log purge 188N 0, jBIE relay
log 2fG, RERSEIREN OFF,
cat purge relay log. sh

#!/bin/bash

user=root

passwd=oracle

port=3306

log dir="/data/masterha/log’

work dir=/data’

purge="/usr/local/bin/purge relay logs

if [ ! —d $log dir ]

then

mkdir $log dir —p

fi

$purge —user=$user —password=$passwd ——disable relay log purge ——port=$port

—workdir=$§work dir >> $log dir/purge relay logs.log 2>&1
crontab -1
0 4 * * * /bin/bash /root/purge relay log.sh

B SSH EBRTS

TEP B ohsl EHAT

MHA Manger P MHA Node 8Y SSH EIRTS
masterha check ssh —conf=/etc/masterha/appl. cnf

RER NS HIMNE
TEPEA ohsl EHAT
masterha check repl ——conf=/etc/masterha/appl. cnf
MySQL Replication Health is NOT OK!
WRAMRENBELRBOIEFINR ok 8. BN Failover PP : —FPRELL IP ibllE, —f022BHC
B, WA FSBREFRM—ION, MBILAFB2ERE, Ll IP NSRRI RET R,
b0 keepalive 3R, MEIRZIEINA naster_ip_failover, (REBIHAGZTREXMRE, B2
NIE per] HBITAENEIL, RERTRR)
e RSl
Can’ t exec “mysqlbinlog”: No such file or directory at
/usr/local/share/per15/MHA/BinlogManager. pm line 99
mysqlbinlog version not found!
BRIE, D IRERE (FESZSIMNESINE)
In —-s /usr/local/mysql/bin/mysqlbinlog /usr/local/bin/mysqlbinlog
In —-s /usr/local/mysql/bin/mysql /usr/local/bin/mysql
WRENIEX T SHTRE
grep master ip failover /etc/masterha/appl.cnf
#master ip failover script= /usr/local/bin/master ip failover
25 THEEER
[warning] master ip failover script is not defined
[warning] shutdown script is not defined

K& MHA Manager BURTS

NEW R ohsl EHAT

masterha check status ——conf=/etc/masterha/appl. cnf
appl is stopped(2:NOT RUNNING).

WRIER, TR PING K", SUZEEARNOT RUNING, XL MHA BERBTTS.

FF/E3 MHA Manager [M&i%

nohup masterha manager ——conf=/etc/masterha/appl.cnf ——remove dead master conf

——ignore last failover < /dev/null > /var/log/masterha/appl/manager. log 2>&1 &
——remove dead master conf iZB¥ERUKET NG, ZHEEN ip B MNERE DR,
——manger_log BHHER{IE
——ignore last_failover fEFREIEN T, R MIAKNEESRESH, BMRSERBAE 8/)
NBNE, WAREIT Failover, ZETLUXFRAIRIN S8R ping-pong Wi, LSRN ERRAE LR
VHA R VDI BN, BB T, MHA RAURGEAEBGER, tRf LERIZEN /data
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4 appl. failover. complete 34, NREBRUIGNIHRDR ZINZE R NMEEIZXERA DAL
RUR, RIS —RIDBEINEIRRIZSUE, N THE, XBIREIN—ignore last failover,

masterha check status ——conf=/etc/masterha/appl. cnf
appl (pid:9658) is running(0:PING OK), master:192.168.56.21
tail —40 /var/log/masterha/appl/manager. log

K7 MHA Manage {5315
masterha stop ——conf=/etc/masterha/appl. cnf

fcE VIP

vip BBEEYUREAMIPS I, —fi@id keepalived Y5 NEIREL ip B n); RIN—FD@EIHASINS
ML ip 8951 (BIAREZ keepalived & heartbeat ZUBVEREE)e NS HIERR RS, HEEESING
RAMARNSIKEIREL ip, MARERA keepalived SEFTHK

Keepalived 5T,

wget http://www. keepalived. org/software/keepalived—1. 2. 12. tar. gz

tar xf keepalived-1.2.12. tar. gz

cd keepalived-1.2.12

. /configure —prefix=/usr/local/keepalived

make && make install

cp /usr/local/keepalived/etc/rc. d/init. d/keepalived /etc/init.d/

cp /usr/local/keepalived/etc/sysconfig/keepalived /etc/sysconfig/

mkdir /etc/keepalived

cp /usr/local/keepalived/etc/keepalived/keepalived. conf /etc/keepalived/

cp /usr/local/keepalived/sbin/keepalived /usr/sbin/

ohs2:cat /etc/keepalived/keepalived. conf
! Configuration File for keepalived

global defs {
notification email f{
saltstack@163. com
}
notification email from dba@dbserver. com
smtp_server 127.0.0.1
smtp connect timeout 30
router id MySQL-HA
}

vrrp_instance VI 1 {
state BACKUP
interface ethl
virtual router id 51
priority 150
advert int 1
nopreempt

authentication {
auth type PASS
auth pass 1111

}

virtual ipaddress {
192. 168. 56. 100
1
1
EHd router id MySQL HA RIRTE keepalived ZBEYRFR, 1F 192. 168. 0. 88 XTIl ip FERNZENSY
ethl WK _E, FEIRE RSN backup 835, K keepalived BIRTIRE NIFBSEIRI (nopreempt ),
priority 150 FRAMZEBBWLIT 150
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ohs3:cat /etc/keepalived/keepalived. conf
! Configuration File for keepalived
global defs {
notification email {
saltstack@163. com
1
notification_email from dba@dbserver.com
smtp_server 127.0.0.1
smtp_connect_timeout 30
router_id MySQL-HA
1

vrrp instance VI 1 {
state BACKUP
interface ethl
virtual router id 51
priority 120
advert int 1
nopreempt

authentication {
auth type PASS
auth pass 1111

}

virtual ipaddress {
192. 168. 56. 100
1
1

ohs2:/etc/init. d/keepalived start

ip addr | grep ethl

ohs2: /etc/init. d/keepalived start

T EHMEIREESO keepal ived IR BN S BACKUP {21, 7£ keepal ived @1 2 FE T, DB 2 master—>backup
&30 backup—>backup #81. XIPRINARAX A, 7£ master—>backup IR\, —EHEFESH, £
ip SEMERIINE, BEFEBEG, keepalived BEIfFE, MHEEL ip BEIR, BIFHIRETIELS
&I (nopreempt) 05 ip WIMEHEKRE. 7 backup—backup I8N T, BEESHEEL ip EEMER
BEIMNEL, HBREFERST keepalived [RFZBENG, HASRETENEL ip, BUERILERSTMN
FERUR SRR, IABRERSG. NTBRD ip RRRE, BE2ILEBEGB0EESENEE,
NEBVHELE ohsl EHIT

SH8IE keepalived fRSFSIAMHA, TR FRASUUIR B R BIRAS S master_ip_failover BITJ, 7£
ZHAR DRI master RAEGHIIXY keepalived BIRME,

YREEINA /usr/local /bin/master ip failover

#!/usr/bin/env perl

use strict;

use warnings FATAL => ~all’;

use Getopt::Long;

my (
$command, $ssh user, $orig master host, $orig master ip
$orig master port, $new master host, $new master ip, $new master port

)

my $vip = ’192.168. 56. 100" ;

my $ssh start vip = “/etc/init. d/keepalived start”;

my $ssh stop vip = ”/etc/init. d/keepalived stop”;

GetOptions (
> command=s’ => \$command
" ssh user=s’ => \$ssh user,
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>orig master host=s’ => \$orig master host

>orig master ip=s’ => \$orig master ip,
>orig master port=i’ => \$orig master port,
’new master host=s’ => \$new master host
’new master ip=s’ => \$new master ip,
’new master port=i’ => \$new master port,

)

exit &main() ;

sub main {
print “\n\nIN SCRIPT TEST====$ssh stop vip==$ssh start vip===\n\n";
if ( $command eq “stop” || $command eq “stopssh” ) {

my $exit code = 1;

eval {
print “Disabling the VIP on old master: $orig master host \n”;
&stop vip();
$exit code = 0;

b

if ($@) f{
warn “Got Error: $@\n”;
exit $exit code;

1

exit $exit code;

1

elsif ( $command eq “start” ) {

my $exit code = 10;
eval {
print “Enabling the VIP — $vip on the new master — $new master host \n”;
&start vip();
$exit code = 0;
i
if ($@) {
warn $@;
exit $exit code;
1
exit $exit code;
1
elsif ( $command eq “status” ) {
print “Checking the Status of the script.. OK \n”;
# ssh §ssh user\@lusterl \” $ssh start vip \” ;
exit 0;
1
else {
&usage () ;
exit 1;

# A simple system call that enable the VIP on the new master
sub start vip() {

“ssh $ssh user\@$new master host \” $ssh start vip \” ;
1
# A simple system call that disable the VIP on the old master
sub stop vip() {
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return 0 unless (§ssh user);
“ssh $ssh user\@$orig master host \” $ssh stop vip \” ;
}

sub usage {
print
“Usage: master ip failover ——command=start|stop|stopssh|status
——orig master host=host ——orig master ip=ip ——orig master port=port
—new master host=host ——new master ip=ip ——new master port=port\n”;
1
grep 'master ip failover script’ /etc/masterha/appl.cnf
master ip failover script= /usr/local/bin/master ip failover
BREEHAS RS
masterha check repl —conf=/etc/masterha/appl. cnf
/usr/local/bin/master_ip failover {HIHBBHNNATEBRRIEEHRBELRLHEN, LA MHA
tD#R, MHA Manager {238 AT keepalived IR, AR ip 2RI EME, MMEMDR, =
MO LUE keepalived BEISIABIA, X MHIKEIE nysql BBIERGT, WRAES, NERZHARE
keepalived iH32.
ARG
FEZMA/sbin/ifconfig ethl:1 192. 168. 56. 100/24 X NEpS
XEBLE1EK /usr/local /bin/master ip failover
#!/usr/bin/env perl

use strict;
use warnings FATAL => all’;

use Getopt::Long;

my (
$command, $ssh_user, $orig master host, $orig master ip
$orig master port, $new master host, $new master ip, $new master port

my $vip =~ 192.168.56. 100/24  ;

my $key ="1";

my $ssh_start vip = ”/sbin/ifconfig ethl:$key $vip”;
my $ssh _stop vip = ”/sbin/ifconfig ethl:$key down”;

GetOptions (
’ command=s’ => \$command
" ssh_user=s’ => \$ssh_user,
“orig master host=s’ => \$orig master host,
‘orig master ip=s’ => \$orig master ip,
“orig master port=i’ => \$orig master port,
’new _master host=s’ => \$new master host,
"new_master ip=s’ => \$new master_ip,
"new _master port=i’ => \$new master port

E

exit &main();

sub main {
print “\n\nIN SCRIPT TEST====§$ssh stop vip==$ssh start vip===\n\n";
if ( $command eq “stop” || $command eq “stopssh” ) {

my $exit code = 1;
eval f{
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print “Disabling the VIP on old master: $orig master host \n”;
&stop vip();
$exit _code = 0;

1

if (@) {
warn “Got Error: $@\n”;
exit $exit code;

1

exit $exit code;

1

elsif ( $command eq “start” ) {

my $exit code = 10;
eval {
print “Enabling the VIP - $vip on the new master — $new master host \n”;
&start vip( ;
$exit code = 0;
b
if ($@ f
warn $@;
exit $exit code;
1
exit $exit code;
1
elsif ( $command eq “status” ) {
print “Checking the Status of the script.. OK \n”;
exit 0;
1
else {
&usage () ;
exit 1;

}

sub start vip() {

“ssh $ssh user\@$new master host \” $ssh start vip \” ;
1
sub stop vip() {

return 0 unless (§ssh user);

“ssh $ssh user\@$orig master host \” $ssh stop vip \” ;

}

sub usage {

print

“Usage: master ip failover ——command=start|stop|stopssh|status
——orig master host=host ——orig master ip=ip —orig master port=port
——new_master host=host ——new master_ ip=ip ——new master port=port\n”;

)
A, MHA
TEGM MHA B3 Failover, RAIFHE failover, FEALIRZISTRNALB WA BT {EB)L.

B3 Failover
INIISCB N MHA Manager, BSNIEBDR, HBRFIIRATETB MA Manager 3%
£ master T

sysbench ——test=oltp ——oltp—-table—-size=1000000 ——oltp-read-only=off —-—init-rng=on
——num—threads=16 ——max-requests=0 ——oltp-dist—type=uniform ——max—time=1800 ——mysql—-user=root
—mysql-socket=/opt/mysql. sock ——mysql-password=oracle ——db-driver=mysql
——mysql—-table—engine=innodb —oltp—test-mode=complex prepare

7f slave ohs3 {2¥8 slave sql &F2, =T MNEN

mysql> stop slave io thread;
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% master FELIESD

sysbench ——test=oltp ——oltp—table—-size=1000000 ——oltp-read-only=off ——init-rng=on
——num—threads=16 ——max—requests=0 ——oltp—dist—type=uniform ——max—time=180 ——mysql-user=root
——mysql-socket=/opt/mysql. sock ——mysql-password=oracle ——db—driver=mysql
——mysql—-table—engine=innodb ——oltp—test-mode=complex run

FF/S slave ohs3 FRY I0 432, BFEX/SF master B binlog

mysql> start slave io thread;

RiETFE mysql 112, BRTERLEHE, HITERN failover IR{E
pkill -9 &

EBEEYREEEn
tail —20f /var/log/masterha/appl/manager. log

Master failover to 192.168. 56.23(192. 168.56. 23:3306) completed successfully.

M AT UAZHED MHA BODiRTiE, HeEMTHHE:
> BEEVHRNENER, XT™MEBRESREEMERREHIE
> Bl master RMB, XMEREBEL ip BIRIRIE, ENFVRE (XITRXBIRRERN,
FE2IHR)
216 dead maste FIERHT slave 18ZEMY relay log, FHRHBE)MHA Manger EARNBE R
RANSBERITEH slave
RZFBM master (R TESEIBEZHME (binlog events)
RF— slave NFIBY master JHTEH
[EEMBY slave HEREHBY master HITE
EREBTHMHA Manger 5, EEEHEEUEIER naster

Running MHA Manager from daemontools

YV VVYVYVY

Currently MHA Manager process does not run as a daemon. If failover completed successfully
or the master process was killed by accident, the manager stops working. To run as a daemon,
daemontool. or any external daemon program can be used. Here is an example to run from
daemontools.

masterha check status ——conf=/etc/masterha/appl. cnf

appl (pid:34587) is running (0:PING OK), master:192.168. 56. 23

F &) Failover

F5h failover, MHA Manager IMVJUSBEIG{T (WIS, MHA manager #SNENSHE dead BY server, JEIRES, 3
45K failover), XiPpRRRET S LIREBHE WA BRIURINEE, HBEMRSBSHEN, ATFNE
B MHA SR THISUHMRIE, BAemSIT:

AEENR AT

masterha master switch ——master state=dead ——conf=/etc/masterha/appl. cnf

—dead_master host=192. 168. 0. 50 ——dead master port=3306 ——new master host=192. 168. 56. 23
——new master port=3306 ——ignore last failover

ERIERLLS master SHOVIENT FFENIE 192. 168. 56. 23 (ohs3) 1#FANEFEAURIEITIE,

&R

AFZIERT, RERNBNERSIBIBIRIN—OIRSES L. tLAERSSIEEEHE, RAID i+
TRERE, RERSBBIIMERENRS S L5E. £iPERS[BoIRMETR, SESINERE/DT
EEAHIE. 29N, MEEFRELRETHREESHEEZEREA—BVamRSE. MHA RERR
PIRFIEHEBIRE RS A, X MY RER 0.5-2s BVE, XBNAAKERTTES AN, TRIE
SU T, 0.5-2s FFEEEARTMUESN, RIIRERSFSARZ2 DL NEE0.

MHA TR UDHRBYAREIIAE -

L KNSR BFHRTE SRIFERS R
2. IMEFN LIRSS

3. EESAEIHRIERS S

4. FRPTE MRS LS

5. BFEARFNERSES
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6. BFTIRE MRS

AR, ESUIRNNRNAREEZEE T NI :
1. BERAI master £0 slave BYEJFR (master BUHlESTRESLIHR), WRXKA T vip WA, EXTRURR
X NE)#,
2. EIYENEE (TUENXABENRSS, S6YSTRIBRINELLA, ZBHls8E RSN,
ZEXMNA@)
NITRIEHETD B, ERIROVNBATTELIR, MHA BT UDERNITRHE L SR SUIRETD,
BN HREM
L. 18 slave B9 10 2T
2. P8 slave B9 SQL A2 EEIGIT
3. BTE/Y show slave status B9 Seconds Behind Master Sy \FZEZT running updates limit
P, QORI ‘.T&EPT? 7E running updates_limit, ABAFRIAMEL F running updates limit Jg 1 #),
4. 7 master i, @1Y show processlist &, %8B — " EH T HEIN B AT running updates limit Fh,
E&UIRE BT
BB DRIT
masterha stop ——conf=/etc/masterha/appl. cnf
masterha master switch ——conf=/etc/masterha/appl.cnf —master state=alive
——new_master_host=192. 168. 56. 23 ——new _master_port=3306 ——orig master is new slave
——running updates_1imit=10000
—orig master is new slave U1 SERIFER master TR slave P, WRANILSE, &
kB9 master JGNBEHN
—running updates 1imit=10000, HEELDIRN, Rk master YWRBEIERENG, mha LIHRRBERLTH, N0
T WSHERTERAE NN ETCEABI IR (RALN s), BRURNNIGKIZZE recover f¥ relay H
% E']j(/J VRE
B BFAELHTUIRFEZEAE] master_ip_online change X MR, BB HﬁﬂZ!ST\mE, =
@Eﬁfﬂ@f U, T google RFRIVARABIDM, HIAD new master password X TEEEIREVRE,
SHEAUIREMN, FILURT SEXMERD, EEE nysql B root BPEZERELSLTE
new_master_password, WRBMWIAFFBERA, BESER.

BESHE Master

BRIEN TEMHRLG, R naster JRESEEFrig, [FIR naster FHBEF, WREIETENIBN ©
OJAEAEIEIR K master EFENFERED slave, XNFEIITUSENZHN S EHLDIRIN ZI80 MHA BiRSTAXY
[R master BYBE. MEIIRBUEXBHNHS:
grep —i “All other slaves should start” manager. log
All other slaves should start replication from here. Statement should be: CHANGE MASTER TO
MASTER _HOST="192. 168. 0. 60’ , MASTER PORT=3306, MASTER LOG FILE="mysql-bin. 000022’
MASTER LOG P0S=506716, MASTER USER="repl’, MASTER PASSWORD="xxx  ;

RELERERLG, MOUUEETBEREH naster LT change master to 18XKIRIE, EFENMETS
REMFT—THMERIERA send report

#!/usr/bin/perl
Copyright (C) 2011 DeNA Co.,Ltd

=+

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation:; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software

Foundation, Inc.

51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA

H HH H T H TR
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## Note: This is a sample script and is not complete. Modify the script based on your
environment

use strict;

use warnings FATAL => ’all’;
use Mail::Sender;

use Getopt::Long;

#new master host and new slave hosts are set only when recovering master succeeded
my ( $dead master host, $new master host, $new slave hosts, $subject, $body ):

my $smtp= smtp. 163. com’ ;

my $mail from=" xxxx ;

my $mail user= xxxxx ;

my $mail pass= xxxxx ;

my $mail to=[ xxxx , xxxx J;

GetOptions (
’orig master host=s’ => \$dead master host
’new master host=s’ => \$new master host
"new_slave hosts=s’ => \$new slave hosts
" subject=s’ => \$subject
" body=s’ => \$body,

)

mailToContacts ($smtp, $mail from, $mail user, $mail pass, $mail to, $subject, $body) ;

sub mailToContacts {
my ( $smtp, $mail from, $user, $passwd, $mail to, $subject, $msg ) = @ ;
open my $DEBUG, ”> /tmp/monitormail. log”

or die “Can’ t open the debug file:$!\n”;
my $sender = new Mail::Sender {

ctype => " text/plain; charset=utf-8

encoding = utf-8

smtp => $smtp,

from => $mail from,

auth => "LOGIN

TLS allowed => 0’

authid => $user,

authpwd => $passwd

to => $mail to,

subject => $subject

debug => $DEBUG

¥

$sender—>MailMsg (
{ msg => $msg,
debug => $DEBUG
}
) or print $Mail::Sender::Error;
return 1;
}
# Do whatever you want here
exit 0;

YTECE(EF sysbench

sysbench 2 —fRIFBAEBOEDNUE TE, JLUIN RABVEHIERE, T DUA SRR E T TEEN K.
SESENEIN 2N

» oltp * lua: a collection of OLTP-like database benchmarks (Et,%0MySQL PG Oracle)

» fileio: a filesystem—level benchmark
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cpu: a simple CPU benchmark

memory: a memory access benchmark

threads: a thread-based scheduler benchmark
mutex: a POSIX mutex benchmark

YV VYV

MySQL #HEEE Ak

mysql options:
—mysql-host=[LIST, ... ] MySQL server host [localhost]
—mysql-port=[LIST, ... ] MySQL server port [3306]
—mysql-socket=[LIST, ... ] MySQL socket

——mysql-user=STRING
——mysql-password=STRING
——mysql—db=STRING
—mysql-ssl[=on|off]
——mysql-ssl-cipher=STRING
——mysql-compression[=on|off]
—mysql-debug[=on | off]
—mysql-ignore—errors=[LIST,...]
——mysql-dry-run[=on|off]

TEZRE

https://blog. pythian. com/sysbench-1-0-was-released/

https://www. percona. com/blog/2006/08/18/sysbench-benchmark—-tool/
https://github. com/akopytov/sysbench (ERFHHRE 1.0.15)
https://downloads. mysql. com/source/sysbench-0. 4. 12. 14. tar. gz (Oracle BHill)
https://dev. mysql. com/downloads/benchmarks. html

wget https://github. com/akopytov/sysbench/archive/1. 0. 15. tar. gz

ZRIHE

yum install aclocal automake libtool -y

wWIFFECE

tar —zxvf 1.0.15. tar. gz
cd sysbench-1.0. 15/
. /autogen. sh
. /configure —prefix=/usr/local/sysbench
make && make install
IR
> . /configure & make && make install XN T MySQL SRIAINZRZEERER
» . /configure —prefix=/usr/local/sysbench/ —with-mysql
—with-mysql-includes=/usr/local/mysql/include
—with-mysql-1libs=/usr/local/mysql/lib X" PMHBFIEE MySQL ZIEFIERER

sysbench B}

https://github. com/akopytov/sysbenchftusage

[root@localhost /]# sysbench ——help

[root@localhost /]# sysbench fileio help

[root@localhost /]# sysbench /usr/local/sysbench/share/sysbench/oltp insert. lua help
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