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Safe Harbor Statement

The following is intended to outline our general product direction. It is intended for
information purposes only, and may not be incorporated into any contract. It is not a
commitment to deliver any material, code, or functionality, and should not be relied upon
in making purchasing decisions. The development, release, and timing of any features or
functionality described for Oracle’s products remains at the sole discretion of Oracle.
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A ( )

:
Amysgldump InnoDB
:
Amysgldump MyISAM

I OS
ALvm (B)
:
AMySQL Enterprise Backup( InnoDB Hot Backup) B )
B ( )
MySQL LVM vs InnoDB Hot Backup

http://nippondanji.blogspot.jp/2009/12/mysql-lvm-vs-innodb-hot-backup.html
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| SQL
I “--log-bin”
| ”sync_binlog=1"
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B MysSQL5.6
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A

A
I /usr /local/l mysql /data/ (tar
I /var /lib/  mysqgl (RPM

A

| datadir =/path/to/  datadir /
A

I mysgl > SHOW VARIABLES like '
B InnoDB
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A SQL
:
i (sync_binlog =1)

A
I mysqlbinlog
A
I -- log - bin[= file_ name ]
|
:
A

file_name - bin.001, file_name - bin.002 , etc.
I (file_name.index
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ASHOW MASTER STATUS

ASHOW MASTER LOGS
AFLUSH [BINARY] LOGS

APURGE MASTER

ARESET MASTER

ORACLE
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mysq > SHOW MASTER STATUS;

1 row in set (0.00 sec)

mysqgl >
mysql > SHOW MASTER LOGS;

MySQL.000001 | 1110 |
MySQL.000002 | 2797 |

~ MySQL.000007 | 107 |

7 rows In set (0.00 sec)
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mysqgl > USH BINARY LQO
Query OK, 0 rows affected (0. 42 sec)

mysgl > SHOW MASTER STATUS;

1 row in set (0.00 sec)
mysql > SHOW MASTER LOGS;

MySQL.000001 | 1110

~ MySQL.000007 | 146 |
MySQL.000008 | © 107 |

8 rows in set (0.00 sec)
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mysqgl > PURGE MASTER LOGS TO 'MySQL.000003
Query OK, 0 rows affected (0.06 sec)

mysgl > SHOW MASTER LOGS;

MySQL.000003
MySQL.000004
MySQL.000005
MySQL.000006
MySQL.000007
MySQL.000008

6 rows in set (0.00 sec)
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mysqgl > RESET MASTER,
Query OK, 0 rows affected (0.06 sec)

mysqgl > SHOW MASTER LOGS:

1 row Iin set (0.00 sec)
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AlnnoDB

| InnoDB
iInnodb_file_per_table *, ibd
A ibdatal ibdata2
AlnnoDB ibd
AlnnoDB ib_logfile0 ib_logfilel
A . frm

I MySQL5.6
AMySQL 5.5

:

:

I MySQL Enterprise Backup( InnoDB Hot Backup)
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AMyISAM
i3 (. frm .MYD .MYI)
i (FLUSH TABLES WITH READ LOCK)

:
(MySQL 0S repair )
.
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my.cnf [ usr /local/ mysql /data/ my.cnf

=/ usr /local/ mysql /data
usr /local/  mysqgl /data/ mysql.sock
user= mysql

log - bin=MySQL
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OS

1. MySQL

I'$ mysqgladmin -- user=root -- password=root ¥
-- socket=/ usr /local/ mysqgl /data/ mysqgl.sock  shutdown

2.
I$ cp -rp /usr/locall mysqgl /data /backup/mysql - 20121121
3. MySQL
I'$ mysqld safe -- defaults -file=/ usr /local/l mysqgl /data/ my.cnf &
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1.

2. MySQL

3.

$ rm -rf [usr/locall mysqgl /data

4,

'$ cp -rp /backup/mysql -20121121 /usr /local/ mysql /data

5. MySQL

I'$ mysqld safe -- defaults -file=/ usr /local/l mysqgl /data/ my.cnf &
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mysqgldump

A
I'$ mysqldump -- user=root -- password=root -- master - data=2 ¥
-- socket=/ usr /local/l mysql /data/ mysgl.sock ¥
-- hex-blob -- default - character - set=utf8 -- all - databases ¥
-- lock -all -tables > mysqgl bkup dump.sql
AlnnoDB
I'$ mysgldump -- user=root -- password=root -- master - data=2 ¥
-- socket=/ usr /local/l mysql /data/ mysgl.sock ¥
-- hex-blob -- default - character - set=utf8 -- all - databases ¥
-- single - transaction > mysql _bkup dump.sql
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mysqgldump

A-- master - data=2

I (Position )
A-- hex- blog
I (BINARY VARBINARY BLOG BIT 16
A-- default - character - set
I mysqgldump
MySQL default - character - set

A-- all - databases
A-- lock -all -tables

A-- single - transaction

I InnoDB
InnoDB
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mysqldump
A DDL (B)

B ALTER TABLE, CREATE TABLE, DROP TABLE,RENAME TABLE,
TRUNCATETABLE

A “ single -transactionbo
I Whilea -- single - transaction dump is in process, to ensure a valid
dump file (correct table contents and binary log coordinates), no
other connection should use the following statements: ALTER TABLE,
CREATE TABLE, DROP TABLE, RENAME TABLE, TRUNCATE TABLE.
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mysqgldump
1.

2. MysQL

3.
( )

'$ rm -rf [usr/locall mysql /data
'$ mkdir /usr/locall mysqgl /data

4. (my.cnf log - bin

[ C! my.cnf
[ usr /local/  mysql /data log - bin
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mysqgldump

5.
MySQL
I $ mysqld safe -- defaults -file=/ usr /locall mysql /data/ my.cnf ¥
-- skip - networking  -- skip -grant -tables &
6. SQL
I'$ mysqgl -- default -character -set=utf8 ¥
-- socket=/ usr /local/l mysqgl /data/ mysqgl.sock < mysgl bkup dump.sql
/.
' $ mysqgladmin -- user=root -- password=root ¥
-- socket=/ wusr /local/l mysqgl /data/ mysql.sock  shutdown
I $ mysgld safe -- defaults -file=/ usr /locall mysqgl /data/ my.cnf &

ORACLE

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



mysqgldump

AB MySQL 5.5
performance_schema
performance_schema

Al ]
1. performance_schema
datadir
( /[data/ performance schema )
2. MySQL mysqgl_upgrede
I'$ mysqgl upgrade -- user=root -- password=root ¥

-- socket=/ usr /local/l mysql /data/ mysqgl.sock
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1. MySQL

I $ mysgld safe -- defaults -file=/ usr /locall mysqgl /data/ my.cnf ¥
-- skip - networking &

2. SQL
sQL ( )
I'$ mysqglbinlog -- disable -log -bin -- start - position=1017 ¥
MySQL.000010 MySQL.000011 > recover.sql
I'$ mysqgl -- user=root -- password=root ¥
-- socket=/ usr /local/l mysql /data/ mysqgl.sock ¥
-- default - character - set=utf8 < recover.sq!
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3.

I'$ mysgladmin -- user=root -- password=root ¥
-- socket=/ wusr /local/l mysqgl /data/ mysqgl.sock  shutdown
I $ mysgld safe -- defaults -file=/ usr /locall mysqgl /data/ my.cnf &
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Backup: 73 GB Database

300

4h 17 mins
250

Minutes
—
(4]
o

5.25 mins

o —
mysqldump MySQL Enterprise Backup

T

mysqgldump 49
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Minutes

Restore: 73 GB Database

1,200 -
1,000
800
600

18h 45 mins

400

200

14 mins

mysqldump
mysqldump 80
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MySQL Enterprise Backup
AStep 1: Backing Up InnoDB Data Files

| Copies and compresses InnoDB data files
| System Database (ibdata) & Single-table Tablespaces (.ibd)

AProduces “Fuzzy Backup
I Backup of data files doesn’t correspond to any specific log sequence number (LSN)
| Different database pages are copied at varying times

[ D

1. InnoDB
MEB Backup MySQL
Files Database Files

Tables & Indexes
Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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Backing Up InnoDB Data Files

r Newest LSN lﬁ Oldest LSN

InnoDB L L ! L ) !
data file data ; data ; data ; data data ; data :‘
L L L L L L L L
compressed s data s datas data s data s data s data s data s data
data file

ABackup files size is reduced by 70%

I Omits unused storage in each block, empty pages
AProduces “Fuzzy Backup”
ANotes earliest and latest Log Sequence Number (LSN)
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MySQL Enterprise Backup
AStep 2: Backing up InnoDB Log Files

| Copies Log Records accumulated during data file copy
I All redo records with LSNs during data file copy

i ﬁﬁ
1. InnoDB

Tables & Indexes

2. Log Files
MEB Backup MySQL
Files Database Files
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Backing up InnoDB Log Files

Log File Earhestneeded Lastneeded
redo info redo |nfo

redo redo L redo redo redo L redo
info info info info Info Info

L 4
L 4
L 4
L 4
L 4
L 4
.0
L 4

ACovers the time from

ARecovers all data bloc

ORACLE

*
*
*
*
*
*
*
*
*
‘0
L

... ibbackup_logfile

Log file w/relevant redo

Oldest LSN —T T— Newest LSN

ACopies portion of the

og file that contains all required redo information

peginning to end of data backup

ks modified after copied to compressed data file
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Tips: “Raw Backup” Files

AThe “raw backup” files from backup phase cannot be directly consumed by
MySQL

AThese files can be copied to media
AThe database must be “restored” first

AUse mysqglbackup to restore database before use

Compressed copy of )
InnoDB data file(s)

ibbackup_logfile > Raw Backup Files

Copy of MyISAM, frm, .mrg files
J
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Restoring a Database

~— MysQldatadir
Compressed copy of ySQL data dir
InnoDB data file(s) | R

1. Uncompresses InnoDB

files to data dir ‘
data files
2. Recreates InnoDB Log \

log files

InnoDB

files J
ibbackup_logfile

3. Applies log, so InnoDB

files are consistent .
Copy of MyISAM, frm, .mrg files

4. Restores MyISAM and
other files
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A --compress, --compress-level=LEVEL

SBT

: --include, --with-tts

. --skip-unused-pages
(S3, etc)
(AES256 )

ORACLE



shell # mysqglbackup -- user=root -p -- backup - dir =/home/admin/backups
> packup - and- apply -log

shell # mysqglbackup -- user=root -p -- backup - dir =/home/admin/backups
> backup

shell# mysqglbackup -- user=root -p -- backup - dir =/home/admin/backups
> apply -log

ORACLE
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shell # mysqglbackup -- defaults -file=/ usr /local/l mysqgl / my.cnf ¥
> -- packup - dir =/home/admin/backups e
> copy - back

shell # mysqglbackup -- defaults -file=/ usr /locall mysqgl / my.cnf ¥
> -- packup - dir =/export/backups/full ¥
> copy - back - and- apply - log
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A 80%

shell# mysqglbackup -- backup - dir=/opt/mysqgl/backups/uncompressed
> packup 2>/dev/null && du - csh /opt/mysqgl/backups/uncompressed
334M /opt/mysql/backups/uncompressed

334M total

shell# mysqglbackup -- backup - dir=/opt/mysqgl/backups/compressed e
> -- compress -- compress - level=9 backup 2>/dev/null && du icsh ¥
> [opt/mysql/backups/compressed

81M /opt/mysgl/backups/compressed

81M total
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shell# mysqlbackup -- backup - image=- -- backup - dir=/tmp/backup
> -- disable - manifest backup -to - image 2>/dev/null | ssh matt@solo
> "cat > [/ tmp/ backup. i mghn

shell# ssh matt@solo "Is - In /tmp/backup.img"
-TW-r-- T -- 1 matt staff 333M Sep 10 15:54 /tmp/backup.img

ORACLE
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SBT
A

I Oracle Secure Backup (fully supported)
| IBM Tivoli Storage Manager
I Symantec NetBackup

shell -osb# mysqglbackup -- backup - image=sbt:backup - mattprod -2013-09-08 ¥
> -- packup - dir =/ tmp/backup backup -to -image

shell -tsm# mysqglbackup -- backup - image= sbt:my -tsmi backup ¥
> -- sbt - lib -path=/ usr /lib/ libobk.so ¥

> --sht-environment =i TDP O_ GbmI &5 /Lidpeapto o t¥/
> -- packup - dir =/ tmp/backup backup -to -image

ORACLE
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A /
AlnnoDB (tss)

shell# mysqglbackup -- include=sakila.* -- only -innodb - with -frm =related ¥
> pbackup

shell# mysqglbackup -- use-tts =with - minimum- locking ¥
> -- Include=employees.* -- backup - dir=/opt/  mysqgl /backups backup

ORACLE
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shell# mysqglbackup -- incremental ¥
> -- incremental - base=dir:/opt/ mysqgl /backup/ monday ¥
> -- incremental - backup - dir=/opt/  mysql /backup/ tuesday backup

shell# mysqglbackup -- incremental ¥
> -- incremental - base= history:last_backup -- with -timestamp ¥
> -- incremental - backup - dir=/opt/  mysql /backup backup

ORACLE
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AlnnoDB
A

shell# mysqglbackup -- backup - dir=/opt/  mysqgl /backups/compressed

> -- compress -- compress - level=9 -- skip - unused - pages backup

ORACLE
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AAmazon S3
(MEB3.11 Amazon S3 )

shell# mysqglbackup ¥
> -- cloud - service=s3 -- cloud - aws-region=< aws region> ¥
> cloud - access - key - id=< aws access key id> ¥

cloud - secret - access - key=< aws secret access key> ¥

cloud - bucket=<s3 bucket name> -- cloud - object - key=<aws object key> ¥
backup - dir =/home/user/dba/s3backuptmpdir ¥
backup - image=- ¥

backup - to - image

ORACLE
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AAmazon S3
(MEB3.11 Amazon S3 )

shell# mysqglbackup ¥
> -- cloud - service=s3 -- cloud - aws-region=< aws region> ¥
> cloud - access - key - id=< aws access key id> ¥

cloud - secret - access - key=< aws secret access key> ¥

>
> cloud - bucket=<s3 bucket name> -- cloud - object - key=<aws object key> ¥
> backup - dir =/home/user/dba/s3backuptmpdir ¥

> backup - image=- ¥
> image - to - backup - dir

ORACLE
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shell# mysqglbackup -- backup - image=/backups/ image.enc -- encrypt ¥
> -- key=23D987F3A047B475C900127148F9E0394857983645192874A2B3049570C12A34
> -- packup -dir =/ var /tmp/backup backup - to - image

shell # mysqglbackup -- backup - image=/backups/ image.enc -- encrypt ¥
> -- key-file=/ mebkey -- backup -dir =/ var / tmp/backup backup - to - image

ORACLE
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shell # mysqglbackup -- backup - image=/backups/ image.enc -- decrypt ¥
> -- key-file=/ meblkey -- backup - dir =/backups/extract - dir extract

ORACLE
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