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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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—=--log-bin[=file name]
—~BEDEMARICIXFAT S ETHE
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NAF)ay DEHE

mysql> SHOW MASTER STATUS;

1l row in set (0.00 sec)

mysql>
mysql> SHOW MASTER LOGS;

MySQL. 000001
MySQL. 000002

| MySQL.000007 |
- - - +
7 rows in set (0.00 sec)
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NAF)ay DEHE

mysql> FLUSH BINARY LOGS;
Query OK, 0 rows affected (0.42 sec)

mysql> SHOW MASTER STATUS;
e e e o e e +

Position Binlog Do DB Binlog Ignore DB
e t-—— - +-—————= Tt ——————- =—-—+

| MySQL.000008 |
o - e ettt Fom - -+
1l row in set (0.00 sec)

mysqgl> SHOW MASTER LOGS;
- - +
File_size

| MySQL.000001

| MySQL.000007

| MySQL.000008 |
- - - - +
8 rows in set (0.00 sec)
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NAF)ay DEHE

mysql> PURGE MASTER LOGS TO 'MySQL.000003';
Query OK, 0 rows affected (0.06 sec)

mysql> SHOW MASTER LOGS;

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

.000008

rows in set (0.00 sec)
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NAF)ay DEHE

mysql> RESET MASTER;
Query OK, 0 rows affected (0.06 sec)

mysql> SHOW MASTER LOGS;

1l row in set (0.00 sec)

ORACLE"
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* INnoDBT—AT7A )L :.ibd 7ML
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s T—JILEZEIT7AIL: . frmITF7AIL
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HIlTE
RTEI7AMI) my.cnf DBELESX/usr/local/mysql/data/my.cnf

[mysqld]
datadir=/usr/local/mysqgl/data

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

log-bin=MySQL

ORACLE’




OSaAV U KRIZ&BMEE/ NI T Tl
1. MySQLY—/\Z {1t

—$ mysqladmin --user=root --password=root ¥
--socket=/usr/local/mysql/data/mysql.sock shutdown

2. A=\ O 7 VT EBRIFIT S
—$ cp -rp /usr/local/mysql/data /backup/mysql-20121121

3. MySQLY—/\EZ&EET S

—$ mysqgld safe --defaults-file=/usr/local/mysql/data/my.cnf &
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MIB/INY I T T D) AT

1. RV TARIPMENTNSIGEITEIRT S
2. MySQLY—/\HEEIL TSGR IEEFEILET S
3. MDD T—AR—X BB ZHIRT S

—$ rm -rf /usr/local/mysql/data
A, INYITITI7ALIVE)ARNT T3
—$ cp -rp /backup/mysql-20121121 /usr/local/mysql/data

5. MySQLHY—/\%EENT S
—$ mysqgld safe --defaults-file=/usr/local/mysql/data/my.cnf &

ORACLE



mysqldump|Z& /Ny 7 VTl

c RTOT—INEOYILTT—EIR—Z 2D
INVIT T e IF
—$ mysqldump --user=root --password=root --master-data=2 ¥
--socket=/usr/local/mysql/data/mysql.sock ¥

—--hex-blob --default-character-set=utf8 --all-databases ¥
--lock-all-tables > mysql bkup dump.sql

* INNODBD S H L3V Ea AL TT —3RX—XL£AD
» O V4
INVIT VT T
—$ mysqldump --user=root --password=root --master-data=2 ¥
--socket=/usr/local/mysqgl/data/mysql.sock ¥

—-hex-blob --default-character-set=utf8 --all-databases ¥
--single-transaction > mysql bkup dump.sql

ORACLE
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mysqldump®DA 73>

° --master-data=2
— INVDTITBRIBEDINAFT )T FANZBENAFT)T7AILADHLE (Position)Z
OAVREL TNV IT YT I74ILIZEE 8%
--hex-blob
— IN{/7F1)EI(BINARY. VARBINARY. BLOG) EBITE! DT —4% 16 REETH S
—--default-character-set
— mysqldumpM T I+ ILETHIAT 5FvS5 022y hEiETE,
BEIEMysQLY—/A\D I AT LE #default-character-setEFILLDEIEEITNIZELY
--all-databases
— BTDT—EIR—=RE/IN\YITvT
--lock-all-tables
—~ ETHOT—ILEOYILTN\YITYTERHT S
--single-transaction

— InnoDBASHIR—L TSI H oL ar DiEAaZFIAL T,
INnoDBT—JLIZCRRY—B D ENT=/ NI TV ITZRMEFT 5

ORACLE

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



B8 :mysqldumplZ&B/\vo7yJ

c T—ANEBEEMERO=OHOIZ. N\vOPYTWERIE. T—TIJLIZEE9 HDDLI (3%)
ZETLENE
¢ALTER TABLE, CREATE TABLE, DROP TABLE, RENAME TABLE,
TRUNCATE TABLE

s
0
Y 4

- ¥=aTFI)LMD“--single-transaction”#A T a DA LYSIFE

— Iwhile a --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. ]

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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mysqgldump/MNo D! AT B
L. IVURTARIMENTWSIGEIZEIBT S
2. MySQLY—/\HEEIL TSGR IEEFEILET S

3. BBIFEDT—A3N—RAMEEZHIRER . BIERT S
(LEIZICTERIC/ Ay I Ty TEmME)
—$ =rm -rf /usr/local/mysql/data
—$ mkdir /usr/local/mysql/data

4. NAF)OTDHENEFLE (my.cnfMblog-binFIAVRT )

—XZDBHIDIZEIL, 1NV TYILTEN -my.cnf
/usr/local/mysql/data ECFICECELTH G, log-binZzd AT Ik
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mysqgldump/MNoD!) A7 4

5. ERT—JIILERVNT—IEGEEINELIZIRET
MySQLY —/\ZFFC &f

—$ mysqgld safe --defaults-file=/usr/local/mysql/data/my.cnf ¥
--skip-networking --skip-grant-tables &

INVI T T I7AILIZEE R SN T=SQLXEELT

-—$ mysql --default-character-set=utf8 ¥
--socket=/usr/local/mysql/data/mysql.sock < mysql bkup dump.sql

NAF)AT OENZHEFHFLT, ERICHIES

—$ mysqladmin --user=root --password=root ¥
--socket=/usr/local/mysql/data/mysql.sock shutdown

— $ mysqld safe --defaults-file=/usr/local/mysqgl/data/my.cnf &

ORACLE
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mysqldumpMoD) AT DFE R

« XMySQLS5.5LL EDIFE . COFIETIXEREMETBIREIEINT S
performance schema M{ERENT . T5—AJIC
performance schema MEWELVWIITT—HNEHNEINS,

- [EIBE]
1. Y —/\BEEBIREIZ. performance_ schemaT/L UL )%

datadir B2 FICOE—9 %
(A2 A—JLT4L UK ) /data/performance schema)

2. MySQLY—/\HiLE){%. mysql upgredez3xiT9J %

—$ mysqgl upgrade --user=root --password=root ¥

--socket=/usr/local/mysql/data/mysql. sock




NAF)agE=FERLERA N3 A L) AN
1. Ry —OEGEEZEELI-IREETMySQLY —/\Z & Ff

—$ mysqgld safe --defaults-file=/usr/local/mysql/data/my.cnf ¥
--skip-networking &

2. NAFYyashrsa—ILI7+T—KRASQLXEZERL .. LT
SQLXZETTB(T7AILRERDIaVIE., BUILEDEIETE)

—$ mysqlbinlog --disable-log-bin --start-position=1017 ¥
MySQL.000010 MySQL.000011 > recover.sql
—$ mysgl --user=root --password=root ¥

--socket=/usr/local/mysql/data/mysql.sock ¥
--default-character-set=utf8 < recover.sql

ORACLE
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NAF)ATEFERLIZARA N ZA L) AN

3. IEHEICHIEE
—$ mysqladmin --user=root --password=root ¥
--socket=/usr/local/mysql/data/mysqgl.sock shutdown

—$ mysqld safe --defaults-file=/usr/local/mysqgl/data/my.cnf &

ORACLE
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ERIEINY I T T
Backup: 73 GB Database

300

4h 17 mins
250

Minutes
—
(4]
o

5.25 mins

o —
mysqldump MySQL Enterprise Backup

mysqldump kb 49fE&E L

T

ORACLE
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=IRE) AT

1,200
1,000
800

Minutes

400

200

0

ORACLE

Restore: 73 GB Database

18h 45 mins

14 mins

mysqldump MySQL Enterprise Backup

mysqldump kb 80fE &L

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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MySQL Enterprise Backup® E4E

* Step 1: Backing Up InnoDB Data Files
— Copies and compresses InnoDB data files
— System Database (ibdata) & Single-table Tablespaces (.ibd)

* Produces “Fuzzy Backup
— 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

* Backup files size is reduced by 70%

— Omits unused storage in each block, empty pages
* Produces “Fuzzy Backup”

* Notes earliest and latest Log Sequence Number (LSN)

ORACLE
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MySQL Enterprise Backup® E4E

* Step 2: Backing up InnoDB Log Files
— Copies Log Records accumulated during data file copy
— All redo records with LSNs during data file copy

i ﬁﬁ
1. InnoDB

Tables & Indexes

2. Log Files
MEB Backup MySQL
Files Database Files

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

* Covers the time from

* Recovers all data bloc

ORACLE

*
*
*
*
*
*
*
*
*
‘0
L

... ibbackup_logfile

Log file w/relevant redo

Oldest LSN —T T— Newest LSN

* Copies 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

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. | 48



Tips: “Raw Backup” Files

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

* These files can be copied to media
* The database must be “restored” first

* Use 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

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

ORACLE
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INYG T TA T ay
s EHE/INVIT VT --compress, --compress-level=LEVEL
» SSHIEHD AR =L\ Ty T

e T—TTINAANDEE/NYITYVT  SBTA3—Jx—XFF

« B4/ Ny 77 —-include, --with-tts
cYBINVIT VT

» RIEFAFEELD AT YT --skip-unused-pages
c DR AL —D LD EFGEKE(S3, ete)

* BF5 16 (AES256 )

ORACLE




INYI Ty TIRE(EAK)

» NI TYTRIGENT ERZIEDRETET

shell# mysglbackup --user=root -p --backup-dir=/home/admin/backups ¥

> backup-and-apply-1log

O O VA R —— /=
NV TV IRIFEOV ERZTHITTET
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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) AT 18 4F(EX)

N o ~ » O
c AU BREBEHDINVIT YT &) AT
shell# mysqglbackup --defaults-file=/usr/local/mysgl/my.cnf ¥
> —-backup-dir=/home/admin/backups ¥

> copy-back

- A BEARIO/\vHOTYTIcAa s EERAL. YRART

shell# mysqglbackup --defaults-file=/usr/local/mysgl/my.cnf ¥
> —--backup-dir=/export/backups/full ¥
> copy-back-and-apply-log

ORACLE
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INVGT Y TH Ty [
¢ F—RIZEDTIEB0% L L D KR S A A

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

334M total

shell# mysqglbackup --backup-dir=/opt/mysqgl/backups/compressed ¥
> ——-compress —--compress-level=9 backup 2>/dev/null && du -csh ¥
> /opt/mysqgl/backups/compressed

81M /opt/mysqgl/backups/compressed

81M total

ORACLE
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INVOTYTA Ty AN — L\ g7y T
e JE—FY—/N\[TIN\YITYTT—E3%H 1
c FURSUTALIM)E—BH SR ELTIERE

shell# mysqglbackup --backup-image=- --backup-dir=/tmp/backup ¥
> —--disable-manifest backup-to-image 2>/dev/null | ssh matt@solo ¥
> "cat > /tmp/backup.img"

shell# ssh matt@solo "ls -1h /tmp/backup.img"
—rW—-r——-r—-— 1 matt staff 333M Sep 10 15:54 /tmp/backup.img
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— Oracle Secure Backup (fully supported)

— IBM Tivoli Storage Manager
— Symantec NetBackup

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

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

> —--sbt-environment=“"TDPO OPTFILE=/opt/ibm/tsm/tdpo.opt” ¥
> —--backup-dir=/tmp/backup backup-to-image
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shell# mysglbackup --include=sakila.* --only-innodb-with-frm=related ¥
> backup

shell# mysqglbackup --use-tts=with-minimum-locking ¥
> —-include=employees.* —--backup-dir=/opt/mysqgl/backups backup
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shell# mysglbackup --incremental ¥
> ——-incremental-base=dir:/opt/mysqgl/backup/monday ¥
> ——-incremental-backup-dir=/opt/mysqgl/backup/tuesday backup

shell# mysqglbackup --incremental ¥
> --incremental-base=history:last backup --with-timestamp ¥
> ——-incremental-backup-dir=/opt/mysqgl/backup backup
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shell# mysqglbackup --backup-dir=/opt/mysqgl/backups/compressed ¥

> ——-compress —-compress-—-level=9 --skip-unused-pages backup
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shell# mysglbackup¥
—-—-cloud-service=s3 --cloud-aws-region=<aws region> ¥
——-cloud-access-key-id=<aws access key 1id> ¥
——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
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shell# mysglbackup¥
—-—-cloud-service=s3 --cloud-aws-region=<aws region> ¥
——-cloud-access-key-id=<aws access key 1id> ¥
——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
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shell# mysqglbackup --backup-image=/backups/image.enc —--encrypt ¥
> —-key=23D987F3A047B475C900127148F9E0394857983645192874A2B3049570C12A34 ¥

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

> —-key-file=/meb/key --backup-dir=/backups/extract-dir extract
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